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MEXAHHKA

VJIK 621.01
IIPOTPAMMA U METOJIUKA SKCIIEPUMEHTAJIBHOT'O UCCJIEJJOBAHUSA
IMIPUBOIHOI CEMSIOTBOSIIEN TPYBBI

J.M. Myxammanues?, U.0. Dprames?, M.C. A6xycanomos?, JI.IO. XKamonosa®

YAxaoemus nayx Pecnybnuxu Yzbexucman, Mucmumym mexanuxu u ceticMOCMOUKOCIU COOPYHCEHULL UM.
M.T. Vpazbaesa. e-mail: davlat mm@mail.ru
2Pepeanckuti norumexuuyeckuii uncmumym. e-mail: ilxomergashev@mail.ru
STawkenmckuii 2ocyoapcmeennviii ynusepcumem. e-mail: jamolova68@gmail.com
(llonyuena 22.02.2025 2.)

Almomauu;l. B cmamuvu npu@edeﬂbz mamepuaiisl 0151 UCCIeO08AHUS TNEXHON02UYECKO20 npoyecca
cemaomeoda u3z paboueu kamepvli. Pazpabomanvr npocpamma u Memoouxa IKCNEPUMEHMATbHBIX
uccne008anull, Komopvle HanpasieHvl 05 000cHo8aHus 3phdexmusnocmu cemsiomeoosueti mpyool. Jns
YCmMAaHoeeHUusl MEeXHUKO-MEXHOI0cUYEeCKUX napamempoes CeMﬂOI’I’IGOO}lu/;eﬁ mpy6bz YCmMAaHoe6J/IEHbL nepedersb
cepmuuyuposannvix npudopos u 0060pPYO006aHUs, KOIUHECMB0, O0CHMOBEPHOCMb U OWUOKA Onvlma u
paspabomana  cxema 0Nl NPOBEOCHUsT  IKCHNEPUMEHMANbHbIX — ucciedoganui. [[nsi  onpedenenus
aghpexmusrocmu cemsiomsoosueli mpyowl 6vlia co30ana pabouas Kamepa NUIbHO2O 80JOKHOOMOCAUMES,
npedﬁamaueHHaﬂ ons onpedefzemm pa6oqux napamempoe no omeody CeMAH, a 6 Kadvecmee niaHa
9KCNepuUMenma 8ulopan cummempuynslii keasu — D— onmumanvuelil nian C mpems axmopamu, maxumu
KaK NJIOMHOCHb CbIPYOBO20 BANUKA 8 paboyell Kamepe, Hacmoma 8paujeHus. ceMsaomeoosauel mpyovl u yeoi
PACHONOJICEHUSL OMBepCMUll HA NOGepXHOcmu cemsomeodsuel  mpyovl. OO6OCHOBAHBI  KOAUYECHBO
haxmopos u ypoeHu ux 6apbupoBaHusL.

Knroueevrie cnoea: usenevyeHue CEMAIH, MmexHon02UuYecKull npoyecc, IKcnepumermajlbHoe
ucczzedoeauue, CeM}ZOm@O()}Zwa}Z mpy6a, NUTOYHbBIL 60JZOKH00m()€/lum€JZb, mexnHudYecKkue u mexHoJjiocuiecKkue
napamenipbul, CMMMempullellZ xeaszu-D-onmumanvrolil niax, pa6oqaﬂ Kamepa, dacmoma epawyernust, ycoj
omeepcmuil.

Annotatsiya. Magolada ishchi kameradan chigitni chigarish texnologik jarayonini tadgiq qilish
uchun materiallar keltirilgan. Chigit chigaruvchi quvurning samaradorligini asoslashga garatilgan
eksperimental tadgiqotlar dasturi va metodikasi ishlab chigilgan.Chigit chigaruvchi quvurning texnik-
texnologik parametrlarini aniglash uchun sertifikatlangan asbob-uskunalar va jihozlar ro‘yxati, tajriba
miqgdori, uning ishonchliligi va xatolik darajasi belgilab olingan hamda eksperimental tadgigotlarni
o0 ‘tkazish uchun sxema ishlab chiqilgan. Chigit chigaruvchi quvur samaradorligini baholash magsadida
chigitni chigarish ish parametrlarini aniglash uchun arrali tola ajratgichning ishchi kamerasi yaratilgan.
Eksperiment rejasi sifatida uchta omil — ishchi kameradagi xom ashyo valigining zichligi, chigit chigaruvchi
quvurning aylanish chastotasi va chigit chigaruvchi quvur yuzasidagi teshiklarning joylashish burchagi
gabul gilingan simmetrik kvazi — D—optimal reja tanlangan. Omillar soni va ularning o ‘zgaruvchanlik
darajasi asoslangan.

Kalit so“zlar: chigit chigarish, texnologik jarayon, eksperimental tadgiqot, chigit chigaruvchi quvur,
arrali tola ajratgich, texnika-texnologik parametrlar, simmetrik kvazi-D-optimal reja, ishchi kamera,
aylanish chastotasi, teshiklar burchagi.

Abstract. The article presents materials for studying the technological process of seed extraction
from the working chamber. A program and methodology for experimental studies aimed at substantiating the
efficiency of the seed-extracting pipe have been developed. To determine the technical and technological
parameters of the seed-extracting pipe, a list of certified instruments and equipment, the number of
experiments, their reliability, and the margin of error were established, and a scheme for conducting
experimental research was designed. To assess the efficiency of the seed-extracting pipe, a working chamber
of a saw-type fiber separator was created to determine the operational parameters for seed extraction. A
symmetric quasi-D-optimal experimental design was chosen, with three factors: the density of the raw
material roller in the working chamber, the rotation frequency of the seed-extracting pipe, and the angle of
the holes on the surface of the seed-extracting pipe. The number of factors and their variation levels have
been substantiated.

Keywords: seed extraction, technological process, experimental research, seed-extracting pipe, saw
gin, technical and technological parameters, symmetric quasi-D-optimal design, working chamber, rotation
frequency, hole angle.
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MEXAHHKA

I. Pa3paGoTka mporpamMMbl IKCIHEePUMEHTAJBHOr0 HcciaenoBanus. /s uccienoBaHus
TEXHOJIOTHYECKOTO TIpoIlecca CeMSIOTBOJIa M3 pabodeld Kamepbl MUIBHOTO BOJIOKHOOTICIUTEIS
H€O6XOI[I/IMO 3HATb KHHCMATHUYCCKUC KW KOHCTPYKTUBHBLIC IApaMCTPLI, KOTOPBLIC MOXKXHO
OTIPEICIIUTh, HCIOB3Ysl SKCIIEPUMEHTAIBHBIC M TEOPETHYCCKHE IaHHBIC IMpOIlecca CEMSIOTBOJA
qcpes Tp}’6I)I. OTH mOKa3aTeId HaM HCO6XO)II/IMBI B KQYCCTBC UCXOAHBIX JAHHBIX C pallMOHAJIbHBIMU
TEXHUKO-TEXHOJIOTHUECKUMHU MOKA3aTeNsIMHU ISl TOATBEPKAeHUS 3((HEKTUBHOCTH MPOU3BOJICTBA U
pa6OTI>I IMAJIBHOI'O0 BOJIOKHOOTACIUTEIIA B PCAJIBHBIX YCIIOBHUAX. HpI/I OKCILTyaTauuu CGMHOTBO}ISIHI@I\;I
TpyOBbl BBHINIEYKA3aHHBIE TOKA3aTeld MOXHO OIPEIEINTh HENPEPHIBHO WU NEPUOAUYECKUM
HaOJIIOJICHUEM 3a OMpeaeieHHbIMH (aKTopamMu Iporecca cemsioTBoaa. OcCTalbHBIE TMOKa3aTeNH
(moTpebisieMyt0 MOIIHOCTh, MPOU3BOJUTEIBHOCTh, MOBPEKICHHOCTh CEMSH U T.I.) MOXHO
M3MEPUTH HETIOCPEICTBEHHO Ha CEMSIOTBOISIICH TpyOe.

3aaveil SKCIEPUMEHTAIBHOTO UCCIIEIOBAHUS IPUBOTHOM CEMSIOTBOASILIEH TPYOBI SIBIISIETCS
YCTAHOBJICHUC TAaKHUX pallMOHAJIBbHBIX 3Ha‘~IeHHI71, KaK 4aCTOoTa BpalICHUA C€M$IOTBOI[$[H1€I\/'I Tp}I6BI,
yroJl HAaKJIOHAa OTBEPCTUH TPYOBI U MJIOTHOCTH CHIPIIOBOTO BAJIUKA.

HporpaMMa OKCIICPUMECHTAJIbHOT'O UCCIICAOBAHUA HpHBOI[HOfI

CeMsIOTBOJIAILEH TPYObI

Bxonusie BrixoagHbie
bakTopbl (akTopsl
N\ N\
X3~ IIIOTHOCTH CHIPLIOBOTO V1~ IIpon3BoauTenbHOCTD
BasMKa, Kr/m® — CeMsIOTBOSILICH TPYOBI,
Kr/4ac
J - J
N\ N\
Xo>— YacToTa BpameHus Vo— Tlotpebasiemast
- CEeMSIOTBOJISIIICH TPYOBHI, - MOIIIHOCTb JIEKTPO-
00/MHH IBurareis, KBt
- J - J
N N
X3— VYrou HakioHa V3— MexaHnuueckas
nepdoparuii TpyosI, ° - MOBPEKIAEMOCTh CEMSIH,
%
J g J
/I/ISMCpI/ITCIILHBIC puOOpHI: /I/I3MepnTeJILHLIe npuOOpBEL:
1. Beceol anextponHsie “Portable 1. Becsl anextponHsie “XY6002C”.
Electronic Scale”. 2. OnTHYecKHe CYETUUKH
‘ 2. OnTHyecKuil TAXOMETp ‘ E3FDS10C4.
DM6234P. 3. mnynscuble cuerunkn JC48S.
3. lnukaTop 4acoBOrO TUIIA MapKU 4. llucdposoii BONbTMETp/aMIEPMETP
Mn4-10 0.01. D85-2042A.

o

o

J

Puc. 1. [IporpaMmMa sKcriepuMEHTaIbHBIX UCCIEI0BAHUN.
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Jns peanm3anyy IMOCTaBICHHOW 3ajadd pa3paboTaHa MporpaMMma 3KCIEPUMEHTAIbHOTO
HCCIIeIOBAaHMSI CEMSOTBOAALIEH TPyObI, IPECTaBICHHAs HA pUCYHKE 1.

. = , B METOIUKE SKCTIEPUMEHTAIIBHOTO
@ HCCIEOBaHUS  NPUBOJHOW  CEMSOTBOJSIICH
TpyOBI MPEAYCMOTPEHO MIPOBEICHHE

9KCIIEPUMEHTOB JUIsl ONPEACIICHUS I1apaMETPOB
paboThl MPUBOJHONW CEMSOTBOJSAIIEH TPyObl CO
LTHEKOM.

Il. IlpubGopbl u oOGOpyaoOBaHHE s
U3MepeHust napaMeTpoB NPUBOIHOM

Puc. 2. I3amMepeHus IIIOTHOCTH CHIPIIOBOTO BaJMKa
ceMsIOTBOASALEN TPYObI
M3mepenne IUVIOTHOCTH CHIPHOBOIO BajMKa. JlJI1 M3MepeHMs] IIOTHOCTH CBIPLOBOIO
BaJlMKa WCIIOJIb30BaM 3JeKTpoHHbIE Bechl “Portable Electronic Scale”, ¢uxcupys maccy B
KUJIOrpaMMax, Ipuxosmyrocs Ha 50x50 Mm? miomany, a qajee pasaeiuB €€ Ha IMPUHY HIAXThI
(puc. 2). Ilpu sToM Harpy3ka Ha Becbl He J0JKHA npeBbimath 40 kr. TexHuueckas XxapakTepUCTHKA

anekTpoHHBIX BecoB “Portable Electronic Scale” npusenena B Tabmune 1 [1].

Taomua 1.

TexHnueckas xapakTepHCTHKA MJIEKTPOHHBIX BecoB “‘Portable Electronic Scale”

HanmenoBanue nokazarenen 3HauyeHHe
Jlnana3oH n3mepeHuil, Kr ot 0.1 1o 40
Junanazon n3mepenuii, H ot 0.98 o 392.24
Iena nenenwus, xr (H) 0.01 (0.098)
["aGapuTHBIE pa3Mepbl, MM 90x25x175
Macca, kr He Ooytee 0,145

B3semmBanue PE3YJIBTATOB OSKCIICPUMCHTA, TAKHMX, KaK CEMCHH XJIOITYaTHHUKA, TaK H

MOBPEKICHHOCTh CEMSH TPOBOAMIM Ha dIeKTpoHHBIX Becax “XY6002C”. Texuuueckas
XapaKkTEePUCTHKA MIpeACcTaBiIeHa B Tabmuie 2 [2].
Tabnuna 2.
TexHUYEeCKass XapaKTePUCTHKA AIEKTPOHHBIX BecoB “XY6002C”

HaunmeHnoBanue nokaszarenei 3HaueHue

MakcuMalbHBIA BEC B3BEIIMBAHUS, TP 610

Yposens TouHocTH, Kiace Il

OmmbKa TMHEWHOCTH, TP +0,03

MuHUMaIIEHOE YTEHHE, TP 0,01

Pa3smep xopmyca, MM 270 x 195 x 65

Taobnuua 3.
TexHHueckas XapakTepuCcTHKa OECKOHTAKTHOTO J1a3epHOro Taxomerpa «Victor DM6234Py»
HanmeHnoBanme mmokasareaei 3HadueHHe
JlnamazoH usMepenus, 06/MuH 2,5~99999
Pazpemenne, 06/MuH 5 mmudp
Tounocts u3Mepenuii, % +(0,05 + 1D)
D¢ deKTHBHOE pacCTOSTHUES, MM 50 ~ 500
Cxopocts uzmepenus, MI'ng 6
ITaMsTh, 00/MUH Makc./MuH./TIocie1Hee 3HaYCHuE
Macca, rp 132
Pa3mep xopnyca, MM 130 x 70 x 29

JIaHHBII DJIEKTPOHHBIM BEC MOXKET HU3MEPATHCA B

TyKax; MPOLCHTHOM COOTHOILICHHWH, B

OpyrTo/HeTTo. iMeeT 5-TH pa3psIHbIil MyJIbTH-TUCIUICH, SIPKUH YKUJIKOKPUCTALTAYECKUAN C
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MOJICBETKOH, (PyHKIMIO cOpoca Tapbl, MHAWKAIIMIO HU3KOTO 3apsjga OaTapew, WHAWKAIIUIO
Neperpy3ky, MUTAHHE: BBIXOJHOE HampspbkeHue — 5 B mocrosiHHOro rtoka, 600 MA, BHEmHuHi
ajanrtep NUTaHUs — B CTaHAAPTHOM KOoMIUIeKTauuu (BxonHoe HamnpsbkeHue 220 B). Temneparypa
skcrutyararuu: ot +5°C no 25°C.

N3mepenne 4yacToThl BpalleHMsl ceMsOTBoAsimieil TpPyObl. /[ M3MepeHHsl 4YacTOTHI
BpallleHUs. CEeMAOTBOJAIIEH TpyObl HCIIOJIB30BANIM JIa3epHBbI OECKOHTAaKTHBIM Taxomerp Victor
DM6234P. Texnuueckas xapaktepuctuka Taxomerpa Victor DM6234P npencrasiena B Tabmaune 3

[3].

Tabnuua 4.
Texuuueckas xapakTepucTiKa MHIuKaTopa yacoBoro tumna MY 0-10 0.01
HanmenoBanue nokazarenen 3HaueHue
Jlnana3zoH u3MepeHuii, MM 0- 10
Ilena neneHus:, MM 0,01
Kitacc Tounoctu 0
Bec 6pytTo, Tp 193
Pa3mep kopmyca, Mmm 140 x 90 x 35
Tabnuua 5.

TexHuueckas xapakrepuctika ontrueckoro garynka E3F-DS30C4

HanmenoBanue nokazarenei 3HaueHue
30Ha cpabaThIBaHHS, MM 50-300
Hanpspkenue, B 6-36
[ToTpebnsemsblil TOk, MA o 20
MaxkcuManbHBIA TOK, MA 300
Pabouyas remneparypa, °C Ot -25 no +55
Pa3mep kopnyca, MM 140 x 90 x 35

st u3mepeHusi N3MEHEHUs ITUPHUHBI IIaXThl UCTIOIb30BalIM MHANKATOP YacoBoro tuna MY
0-10 0,01 ¢ uenoit nenenust 0,01 MM, KOTOpBIM IpeaHA3HAYCH ISl U3MEPEHUS OTHOCHUTEIBHBIX H
a0COJIIOTHBIX JIMHEWHBIX Pa3MEPOB, a TAK)KE KOHTPOJISI OTKJIIOHEHUS OT 3aJaHHOW reoMEeTPHYECKOM
(hopMbI feTasiel U B3aMMHOTO PacIoJioKeHus: moBepxHocteil. MaaukaTop yacoBoro tuna MY 0-10
0.01 mpuxpenuiau K Jep)KaTesiio C MOMOUIbI YIIKA C OTBEPCTUEM Ha IMOBEPXHOCTU IIAXTHI.

TexHudeckas xapakTepucTuka uHauKaropa yacoBoro tuna MY 0-10 0.01 npencraBinena B Tadiuiie
4 [4].

Jns KOHTpOJNS TIOJNOKEHHs Bpallaromieiics neppOpUpoOBaHHOW TPYOBI HCHOIB30BAIU
ontudeckuit gatunk E3F-DS30C4, xoTophlii MpHUKpEnwin K ACPKATENI0 ¢ MOMOINBIO YIIKa C
OTBEPCTHEM Ha TOBEPXHOCTH KOPITyCa BOJIOKHOOTHENUTENS. TexXHHYecKas XapaKTepUCTHKa
ornrtryeckoro natunka E3F-DS30C4 npencrasiena B Tabmure 5 [5].

Jlnst moacdera CyMMapHOTO KOJIMYECTBA UMITYIBCOB OT ontudeckoro natynka E3F-DS30C4
WCIIOJIb30BAM CYeTYHK UMITYIbcoB JC48S-B. TexHuueckas XapakTepHCTHKA CUCTUYNKA UMITYJIbCOB
JC48S-B mpencrasiena B Tabnuiie 6 [6].

Tabnuua 6.
TexHnueckas XxapakTepucTHKa cueTunka ummysnsco JC48S-B
HanmenoBanue nokazarenein 3HaueHue
Hanpspokenue, B 187-242
IToTpebnsiemblii TOK, MA o 30
MakcumanbHas 4actora, I'1g 250
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Tabmuma 7.
TexHU4eckast XxapakTepucTuka nudpoBoro BoiabTMeTpa/amnepmerpa D85-2042A
HaumenoBanue nokasaresei 3HavyeHne
Jlnana3oH n3MepeHus HanpsbkeHue, B 80-500
Jlnana3zoH u3MepeHus Toka, A 0-100
TounocTh nu3Mepenus, % 0,5
Pasmep ynakoBku, MM 81x44x43
Bec ¢ ynakoBkoii, rp 80

HN3mepenue mnorpedisieMOl MOILIHOCTH JJIEKTPOABHUIATeNsl CeMSOTBOAsINIEel TPyObI.

Jns  wm3MepeHus TOTPeOIIEMOM MOIMHOCTU DJEKTPOIBUTATES HCIOJIB30Balu  LU(POBOU

BosbT™MeTp/ammepmerp D85-2042A (AC80-500V). Iudposoii

M3MEPUTEIb HAIPSKEHUs nepeMeHHoro Toka D85-2042A mosxer

OJTHOBPEMEHHO OTOOpaKaTh MEPEMEHHOE HAMPSHKCHUE U CHITY

toka. Cuyertunk wumeer 1BetHor JKK-mucrier W Her

HEOOXOAMMOCTH B  YBEJIMYCHHH paboveil  MOIIHOCTH U

TparcopmaTope MIEPEMEHHOTO TOKa. Texuuueckas

XapaKTepuCTHKa IUPpPOBOro BoJibTMETpa/ammepmeTpa D85-
2042 A npencrasiieHa B tadmuie 7 [7].

Jlis M3MeHeHus 4YacTOThbl BpPALLEHUS SJIEKTPOJBUTATENs
CEMSOTBOIALLIEH TpyOBI HCIIOIB30BAIU YaCTOTHBIN
npeoOpaszoBarenb 5,5 kBt mapku LEIS000-5R5-PB-3 (puc. 3),
KOTOpBIM IO3BOJIIET SKOHOMUTH 10 50% 31€eKTposHEepruu,
MOBBIIIAET  HAAEKHOCTH  IPHUBOJA 3@  CYET  3aALIUTHI
AJEKTPOJBUraTEIsl OT CKAYKOB HAIPSKEHUS M CHHXKAET U3HOC.
TexHudeckass XxapaKTepUCTUKAa YaCTOTHOTO MpeoOpazoBaTens 5,5

Puc. 3. Hacrotuetit By mapku LEIS000-5R5-PB-3 npencrasiiena B tadmuie 8 [8].
mpeobpazoBarens 5,5 kBT ¢

LEI5000-5R5-PB-3.

Tabmumna 8.
TexHuueckas XapaKTepPHCTHKA YaCTOTHOTO IpeobpaszoBatens 5,5 kBT ¢ 6710koM yrpaBicHHs
LEI5000-5R5-PB-3

HaumeHnoBaHue nokasarenen 3HayeHue
MoitHocTh, KBT 55
Jlnana3oH U3MEHEHUs HanpshKeHus, B 440+10%
Jlnana3oH U3MEHEHHS 4acTOThI TOKa, B 0-60
MaxkcuManpHas Cujia TOKa, A 13,0
Pa3mep ynakoBku, MM 81*44*43
Bec ¢ ynmakoBko#, rp 80

I1l. MeToguka >KCHePpUMEHTAJBHBIX HCCJIEIOBAHHNA MO O00OCHOBAHUIO NapaMeTpPOB
NPUBOJIHON ceMsIOTBOsIIEeH TPYObI. JIJi1 MpoBeIeHNs SKCIIEPUMEHTATBHBIX UCCIICIOBAaHUHN Obliia
CO3JlaHa CXeMa HKCHEPUMEHTAJIbHON YCTaHOBKU paboueil kamepsl (puc. 4), nmpeaHa3HaYeHHAs IS
orpezeneHus: pabounx rnapameTpoB MO OTBOJY CeMsH uepe3 TpyOnl. TexHuueckass XxapakTepucTUKa
MIPUBOIHOM ceMs0TBOIALICH TPYOBI IpeacTaBiaeHa B Tabiuie 9.

CxeMa SKCHEpPUMEHTAIBHOM YCTAaHOBKM paboueld KaMephl C CEeMSOTBOSAIICH TpyOoit
IIpUBE/ICHA HAa pUCYHKE 4. DIeKTpoABHUrarTensb 12, mocpeacTBOM peMeHHOH nepenauu 11 npusoaur
BO BpallleHHE CEMSIOTBOANIYI0 TpyOy 10, BHYTpH KOTOPOM YCTAaHOBJICH Bpaliaromuics mHek 9. B
paBoil cTopoHE cemsoTBOAALIeH TpyOsl 10 ycTaHOBIEH KOXyX & Ui BBIBOJA CEMSH.
CemsiotBonsmas Tpy6a 10 ycTaHOBIEHa Ha MOIIIUITHUKE 7 C TIPaBOM CTOPOHBI OOKOBHUHBI 6.

[Topuuto ceMsiH 3arpykajy B IIAXTy 5, CBEPXY KOTOPOW yCTaHOBJEH Ipy3 4 IUIs cO3laHus
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HEO0OXOUMOM IIIOTHOCTH CBHIPIIOBOTO Balimka B paboueir kamepe 3. CosmaHHOE IaBJICHHUE B
paboueil kamepe 3 BBIAABINBAET CEMEHA BHYTPb OTBepcTUs TpyOs! 10, a usHyTpH TpyOs! 10 cemena
BBIBOJISATCS TIOCPEIICTBOM Bparmatomierocs mHeka 9. [Iaex 9, BeiBoms ceMeHa m3HyTpH TpyObl 10

NepeaacT uX Ha KOXKYX 8 YCTAHOBKH.

C neBoil CTOpOHBI ceMsAOTBOAANIEH TpyObl 10 ycTaHOBIEH IJIaHETapHBIM peaykTop 2 ¢
NepeaTouHbIM YUCIOM U=4, KOTOpBIH MepeaeT oOpaTHOE OBICTPOXOJHOE BpAIEHUE LIHEKA,
yBeJIM4YuBas B ero 4 pasza orHocurenabHo TpyOsl 10. IIpu aTom omopoit 1i1s ceMsoTBoAsALIEeH TPyObl

10 c 11eBOM CTOPOHBI ABJIAETCS CATEIUINT 1.

I
3\_ )5
. 6
1 78 9 10
iz ™~ _.'/ A
1. “l_ N ~ 2 11
T NADMMANMDNMNDNAMNE AL
J__\_’..\!-X.\.’..‘!-}l.\.’..‘!l}!-ﬂél
o M 44112M8V3
T Z P=3.0 xBm
% 4 n=735 ob/nmun
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Puc. 4. Cxema dKCIIEpUMEHTAIbHOW YCTAaHOBKH paboueld KaMepsl C

MPUBOJHOW CEMSIOTBOJSIIECH TPyOOid.
2 — TuTaHeTapHbBIN peaykTop; 3 — pabouyast kamepa; 4 — rpys; 5 — maxra
—TIOIIIATTHYIK;
Tpy0a;

6 OokoBuHa; 7
10 nepdopupoBanHas
12 — 3nekpoBUTATEI.

1 — caremmuTel pemyKTopa;

)

[IHEK;
nepeaya,

8
11

KOXyX; 9
peMeHHas

Taonuma 9.
Texuuueckas XapakTepUCTHKA IPUBOJHON CEMSOTBOASIIEH TPYObI
HaumeHnoBaHue nokasareneu 3HaueHue
ITpon3BOINTENEHOCTD, KI/49ac 300
Jnametp TpyObI, MM 125
JlivHa TpyObl pabouelt yacTi, MM 540
XKuoe ceuyenue TpPyOBI MNpPH YIJIaxX PaCIOIOKEHHS
OTBEPCTHI Ha MOBEPXHOCTHU TPYOBI, %o:
50°
56° 26,6
62° 28,8
31,4

MomHOCTb d1eKTpoABUraress, KBt 3
Hanpspkenue, B 380
I"abaputel, M 1,0x0,6x1,0

HOTpe6J'I}ICMa$I MOIIHOCTD, HCO6XOI[I/IM8.${ I [IpUuBOAa CeMSIOTBOAIICH Tp}/'6]':>l M IIHCKA,

ompenenseTcs mo popmyie

yoY3UI

1000 7 (1)

rae | — cuna Ttoka, motpebnsiemas anektponsurateneMm, A; U —HampsibkeHue cet, B; Moy —
KO2(DPUITMEHT T0JIE3HOTO IEUCTBHS JICKTPOIBUTATES.
[Tpou3BOIUTENIEHOCTh CEMSOTBOSAIICH TPyObl oOmpeaenseM cleaylonmMm obpazom: 3a
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KOHKPETHBIE TPOMEXYTKHM BpPEMEHHM HAaOUpalnd BBIJCIUBIIMECS W3 TpPYyObl CEMEHa, 3aTeM
B3BEIIMBANU WX Ha JaOOPAaTOPHBIX BecaX, HaXOJWJIM MacCy CEMsH 3a OJHY CEKYyHAY, MOCIe Yero
OTIpEEIISUIM YacOBYIO MPOM3BOAMUTEIBHOCTh CEMSOTBOAALIEH TpyObl co IIHEKOM. B mpouecce
9KCIIEPUMEHTOB HEOOXOIMMO BapbUPOBATh cleAyrolue (aKkTOphl: TUIOTHOCTH CHIPIIOBOTO BallMKa,
YaCTOTY BpAIICHUS CEMSOTBOISINIEH TPYObI M YroJl HakJIoHa niepdopanuu TpyOs! (puc. 2).

[Tomauy ceMsiH HEOOXOIMMO OCYILECTBIIATH YTEM 3arpy3KH Ha IIAXTY C TPY30M CBEPXY VIS
MOJIyYE€HUSI MUHUMAJIbHOTO, CPEAHETO0 U MAaKCUMaJIbHOI'O YPOBHEW IJIOTHOCTH CHIPIIOBOTO BaJlMKa
BOKPYT CEMSIOTBOJIAIIEH TPYOBI, COITIACHO IIaHY SKCIEPUMEHTA (PUCYHKH 2 U 4).

W3BecTHO, 4TO KOJMYECTBO NOBTOPHOCTH U3MEPEHHM 3aBUCUT OT IOTPEIIHOCTH TPUOOPOB U
HAJEKHOCTH pe3ysbrara. B Hamem cilydae IOA HAJIEKHOCTBIO IIOHUMAETCs BEPOSTHOCTH
MOJIyYEHHUSI OJIMHAKOBBIX 3HAUEHUN PE3yJIbTaTOB NPU HW3MEPEHUSX WM BEPOSITHOCTh MOJyYEHUS
OJIMHAKOBBIX PE3YyJIbTAaTOB IPHU IOBTOPEHUHU OIBITA. YBEIMYEHHE OTHOCHUTENBHBIX KOJICOAHUH
pe3ysbTaTOB  yKa3blBaeT HAa HEOOXOJHMMOCTb IPOBEACHUS MCCIEAOBAaHUNH C  OOJIBIIMMHU
MIOBTOPHOCTAIMU (MapajuieibHble onbIThl). /laHHas 3aBucMMOCTh ycTaHoBieHa B.M.PomaHoBckuM
[9].

3aBUCUMOCTb MEXy HEOOXOJMMBIM KOJIMYECTBOM IMOBTOPHOCTEH M3MEPEHUS U 3a1laHHBIMU
3HAYEHUSIMHU HAJIC)KHOCTHU C OTHOCUTEIbHOW omMOKOM npuBeaeHa B Tabnuie 10. s onpenenenus
HE00XO0IMMOT0 KOJIMYECTBA OIBITOB (M3MEPEHUI ) He00X0AUMO TPUHUMATh YPOBEHb HajexkHOCTH H
u omunOKku A. AGCOIOTHOE 3HAUYEHUE HAJEKHOCTH OMNBITA 3aBUCUT OT TOYHOCTH HU3MEPHUTEIHHOTO
npubopa. Hampumep, B HaiieMm ciydae, eciy NPUHATH HaJekHOCTh onbiToB (H=0.95) u ommbku
(A=3%), TO YMCII0 TOBTOPHOCTEH COCTABHT 3.

Ta6muma 10.
Heo6xoamumoe KoJIMuecTBO OMBITOB (M3MEPEHUN)
Omnbka A HanexHocts onsiTa, H
0,9 0,95 0,99
3,0 2 3 4
2,0 3 4 5
1,0 5 7 11

W3BecTHO, YTO TMpH H3MEpPEHUHU TOKazaTeleld KOHCTPYKIMM MAIIUH HEeoO0Xoauma
HagexHocTh H=0,9. [TosTomMy 1uist onpeseneHus aetaneil 3aKOHOMEPHOCTEN W 3HAUEHUM BEJIMYUH
noctaToyHa HagexHocts H=0,95 [10].

[Ipy nIaHUPOBAaHMM  JTAHHOTO  SKCIIEPUMEHTAIBHOTO  MCCIENOBAHUS  PEKOMEHIyeM
HCIIOIb30BaTh CUMMETPHYHBIN KBasu —D— omrumaneueiii mmian (N=3) ¢ tpems dakropamu [11],
U3MeHsieMbIMH Ha 3-x ypoBHsAX (Tabmmma 11), a koxupoBaHHBIE OOO3HAYEHHs HATYpPaJIbHBIX
3HaueHUil (¢akTopoB TmpuBeAeHb B Tabmune 12. KpurepusmMu ONTUMU3ALUU  TIPUHSTHI
MIPOU3BOUTENILHOCTh CEMSIOTBOASIIEH TpyObl, MOTpediisieMas MOIIHOCTh JJIEKTPOJBUTATENS H
MeXaHH4YecKas MOBPEKICHHOCTh CEMSIH.

Tabmuma 11.
KonupoBanue dakTopon

YpoBeHb [InoTHOCTH YacroTa BpaleHus Yron pacnonoxeHus
(haKTOpPOB | CHIPIIOBOTO BAJIMKA CEMSIOTBOJIISAIICH TPYObI OTBEPCTHI HA MIOBEPXHOCTH
B paboueii kamepe X2, 00/MuH ceMsI0TBOIAIIeH TPYOBI X3, °

X1, kr/™M°

Kopn 3HauecHUE Kon 3HadeHue Kon 3HaueHue

1 -1 271 -1 325 -1 50

2 0 278,5 0 350 0 56

3 +1 286 +1 375 +1 62
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Taonuua 12.
CumMeTpuuHbIi kBa3u — D—onTuManbeHeli 11aH
Neomeita | Xo | X1 | X2 | X3 | X2 Xo | Xa X3 | X2 X3 | Xi2 | X22 | X342 Vi
1. 1 0 1 1 0 0 1 0 1 1
2. 1 0 | -1 1 0 0 -1 0 1 1
3. 1 0 1 |- 0 0 -1 0 1 1
4, 1 0| -1]-1 0 0 1 0 1 1
5. 1 1 0 1 0 1 0 1 0 1
6. 1 |-1]0 1 0 -1 0 1 0 1
7. 1 1 0 | -1 0 -1 0 1 0 1
8. 1 ]/-10]-1 0 1 0 1 0 1
9. 1 1 1 0 1 0 0 1 1 0
10. 1] -1 1 0 -1 0 0 1 1 0
11. 1 1 |-1(0 -1 0 0 1 1 0
12. 1 ]-1(-1]0 1 0 0 1 1 0
13. 1 0 0 0 0 0 0 0 0 0
BriBonl

1. Jdns wmccnenoBaHHs TEXHOJIOTMYECKOTO IIpolecca CeMsoTBOJa M3 padodeld Kamepbl
pa3paboTaHbl IporpaMma ¥ METOJMKA OSKCICPUMEHTAIBHBIX HCCIenoBaHUdA. Meroanka
JKCIIEPUMCHTAIBHBIX ~ HCCJICIOBAaHWN  HampaBieHa  Ha  oOocHOBaHWE  d(DdeKTHBHOCTH
CEMSIOTBOISIIIICH TPYOBI.

2. JIns ycTaHOBJICHHS BBINICYKa3aHHBIX TAPAMETPOB CEMSIOTBOJISIIEH TPYOBI TOATOTOBICHBI
CepTHU(UIMPOBaHHBIC TPUOOPHI U 00OPYJOBAHUE, YCTAHOBIICHBI KOJIMYECTBO, JOCTOBEPHOCTH U
OIIMOKA OIBITA, U3TOTOBJICH CTEH/I JIUISl POBEICHUS YKCIIEPUMEHTAIBHBIX HCCIICI0OBAHU.

3. Hnsa ompeneneHusi 3QpGEKTUBHOCTH CEeMSOTBOAAIIEH TpyObl Oblia co3maHa pabouas
KaMmepa MAJILHOTO BOJIOKHOOTICIIUTEIS, TPEIHA3ZHAYCHHASI IS ONpeACIICHUs] pabounx mapaMeTpoB
10 OTBOJy CEMsIH, a B KayeCTBE IUIAHA DSKCIEPUMEHTAa BBIOpAH CUMMETPHYHBIA KBa3w — D—
ONTUMAJBHBIN IUIaH C TpeMs TaKuMHU (pakTopamu, KaK IUIOTHOCTH CBIPIIOBOTO BajMKa B paboueit
KaMepe, 4aCTOTOH BpallleHHs] CEMSOTBOIANICH TPYObl M YIJIOM PACIOJOXKCHHS OTBEPCTUH Ha
MMOBEPXHOCTH CeMSAOTBOIANICH TpyObl. OOOCHOBAHBI KOJHMYECTBO (PAKTOPOB W YPOBHH HX
BapbUPOBAHUSI.
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APPA TUIIIIAPUJIAH IMTAXTA TOJACUHHU WIUB OJIUI YKAPAEHU MATEMATHK
MOJEJIMHA NIJIAB YUKW

III.A. Xycanosa!, O.I1. Capumcakos?

Y\@apeona norumexnuxa uncmumymu
2Hamanzan myKumavunux canoamu uHCIunymu
(Kabyn kununou 22.02.2025 1.)

Annamayus: Ywby maxonada naxma moaaiapuHu appa muliapuoan uiud Ooauwl JHeapacHuHume
Mmamemamux mooenu wuaab wuxunean. Taokukomoa appa JdCUHHUHS WMAAW MAMOUULLAPY 84 MONANAPHU
ascpamuu JHeapaénuea mavCup MYy OMUILAP Maxiuil KuiuHean. Xucob-kumobnap namudcacuda appa
MUIApY  YI4aMUHU  ONMUMAIAUWIMUPULL OPKATU  HCAPACH CAMAPAOOPIUSUHU  OUWUPULU  MYMKUHAUSU
Kypcamunean. Appa muwiiapu 6anaHoOnuSU 8a OpAIuK MACO@ACUHUHZ MONALAPHU Yuiabd mypuul 6a
adcpamuws  Jcapaénuea  mavcupu  ypeanuncan.  laokuxom — Hamudicaiapu — naxma - mo3sanaud
MexXHOol0cuUANIApUHY maKomuiiawmupuuiea ﬁﬁﬂaﬂmupuﬂzan.

Taanu ubopanap: mamemamux MOO€, naxma, Yucum, MAawuHa, moJd, appa, op2aH, MexaHusm,
namenm, YHyMOOPIUK, Yauam, maxaul.

Armomauu}l: B cmamve pa3pa60maHa Mamemamuyeckas Mooejb npoyecca yaaeiueanus Xj10nKoeoblx
60JIOKOH C 3y5b€8 nunvl. B uccneoosanuu owiiu npoaHaiIu3upo6aHsvbl NPUHYUNbL pa60mbl NUABLHO20 ONHCUHA U
qbaKmopbl, sauslowue Ha npoyecc pa3@€Jl€Hu}l 6o10KkoH. Pacuemol nokasslearom, 4mo ngd)ek‘mu@HOCWlb
npoyecca MOAICHO NO6dbICUMb 3d CHeNnt onmumusayuu pasmepa 3y6b€6 nunvl. boino U3yY4eHo 6JIUAHUE 8blCONTbL
3y0be6 nNUNbl U PACCMOAHUS MedcOy HUMU Ha Yyoepicanue U pasoeieHue 60J0KOH. Pezyiomamut
uccneo008anull HanpaejleHvl Ha CO6EPULEHCMBOBAHUE MexXHON02UN OYUCTNKU XJIONKA-BOIOKHA.

Knroueewvie cnosea: mamemamuyueckas Moaeflb, XJIONOK, cems, mauluna, 60J10KHO, nujid, Opeau,
MexXaHusm, nameHm, np0u360()umeﬂbnocmb, usmepedue, aHaius.

Annotation: In this paper, a mathematical model of the process of catching cotton fibers from toothed
piles was developed. The study analyzed the operating principle of the pile and factors influencing the
process of separating fibers. The calculations show that the efficiency of the process can be increased for the
optimization of the scheme in the size of toothed piles. It studied the influence of the height of the toothed pile
and the distance between them and the impact and distribution of the fibers. Results of research and
improvement of the technological cleaning of cotton fibers.

Keyword: mathematical model, cotton, seed, machine, fiber, saw, organ, mechanism, patent,
productivity, measurement, analysis.

Appanu KUHIAII )kapaéHu Ha3apuil acociapura OaruilUTaHTaH U3THUIIIIAP CYHTU HUIUtapaa
KYIMUUIMKHA Tammkuia 3tanu [1-2]. AMMO,yJapHUHT opacuaa YUTUTIAH aXpajiraH TOJIAHH appa
TUILIApUIAH €4u0 ONUII kapaéHUHM Ypranumira Oarunrianraniapu Wyk. Ly Hykraun HazapaaH Ba
TOJIAaHU appa TUIUIapuaa eyud onuml Oyiinuya MaBxXKyl MyamMMoJapiaH Keaud 4MKuO, Mas3Kyp
TaAKUKOTIIAp 11y OYNUIMKHYU TYJIIUPHIL Ba 11y MaB3yra AaXJI0p MyaMMOJApHU TaXJIHJI KUJIHIIHA
¥3 onura Makcaj Km0 KynuraH.

Appanu KUH MalliHACH/Ia JKUHJIAII kKapaéHu TOJIaHW appa TUIUIApH OWJIaH MU0 OJNUII BA
YHM TaxTa YWTUTH CUFMalJuraH TUPKULIIAH OiMO YTWII HaTikacuiaa to3 Oepamu. JKunmamn
xapaéHu cxemacu 1.1-pacmua Oepuiras.

Cxemara kapaiiauran O0yicak, appa THILIApUAa appaHuHT OyTyH €in OYilia0, Xapakataaru
TOJIa TyTamJapu KaTjiaMu Xocua Oynaau. by Toma Tyrammapu, ujean Xoiataa, acocaH, appaHUHT
UKKU €HuJa TEHI TakCcuMIaHagu. Yurutiap sca, KOJOCHUK l03acuja TOpMO3JaHaad Ba appa
ailnaHraH caiiuH, appa THIIM OMJIaH KOJIOCHHK [03aCH opacujaru Macoa Tosia WIMHIaH >KOMIaH
yuruTradya OynraH macodana omrad, Toja roiuHanud. KeitmH, Tonma TyramMu ypTacWIaH THINTA
MaxKaMJIaHTaH, UKKH yYU appaHUHT UKKH TOMOHMJA SPKUH OCHIMO TypraH XollaTAa appa OwiaH
Oup XUJ Te3NHMKAA ailjlaHMa XapakaT Kuia Oonutainu. XoJaTHH SIKKOJPOK TacaBBYp KWJIHII Y4yH
1.2 — pacmra kapaica, Tojda TyTaMH UKKH y4d appa &Wura ypuHMa TEKHCIUTHIA XapakaTIaHuO
OOPUILMHYU KYpUIIT MYMKHH.
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AKcapusT Hazapuil TaJKUKOTIap[a, OUTTa THUINra WJIUMHTAaH TOJUIAp COHM KaHYAIMK KYTI
O¥ica, )xapaéH M YHYMH IIYHYAJIUK IOKOPU OYIIMIIN TabKUTIaHAIH.

GUTUT

TOJIa TyTaMU

appa THIIN

ToJ1ajap
v
1.2 -pacm. Appa THIINTa WIAIITaH Toja
Tyramu (a3oBHi CXeMacH.

1.1-pacM. AppaHuHT TONATapHA
YUTUTIIAPJAH I0JH0 OJIHII Kapa&HH
CXEMacCH.

Kapaéuuunr 6apua kypcarkuwiapu OUTTa appa TUIIKTA WIMHTAH TOJa COHU OMIaH OOFIINK
9KaHUJAaH Kenubd uuKuO, >KMH appacHHUHI aMajjiard napaMeTrpiapuja Toja aKpaTHI
XKapaHUHUHT aCOCUU KYpcaTKW4M OYJIraH WII YHYMUHUHT Y3TFapUIIMHU TaxXj Uil KWIHO Kypamus.
Kapaénna Outra appa miamTUprad Tojia Maccacu mo (gr) OVicuH. Appa THILIApU COHU Z, appa
aiinanunuiap cond n (ayl/min) 6ynca, Tona aXpaTKMUHUHT | MUHYTIArd MOl YHYMH KyHujaarmaya
Oynaau:

Pm=mo zn, (1)

butrta appamm nununaapaa N Ta appa O0yiica Ba UIll yHYMUHH coaTiap/a udoaaiacax:
P=60mo, znN, (2

Opatna, ¥pTa KyBBaTJIM MaxTa To3ajall KOpXOHAlapuaa 2 Ta TOJNAa aXPAaTUIIl MAalIMHACU
Kyinnaau Ba yprada uim yHymu coatura 10 torna (10000 kg), 1 ta mammHa um ynymu 3ca P =5
tonHa (5000 kg) uu tamkun kunaau. lynra kypa, Il mapkanmu >xunnapaa 130 Ta appa, 1 ta
appana 280 Ta tumi, appa ainanunuiap coan 730 ayl/min sxanura Kypa xucobdiacax,

mo =P /(60 zn N) =5000/(60 + 280 +730 + 130) = 3.14 +10° kg

bynra xypa, allTvIl MyMKHHKH, KUH MAllTMHACUHUHT HMIII YHYMH COaTHra 5 TOHHA OyiraHja,
yHuHT 61uTTa THImra 3.14 + 10 kg éxu 3.14 + 107 g maxra tonacu TYrpu Keiap SKaH.

VYHra kypa, *KUH MalllMHACH UILI YHYMUHUHT OPTULIN Ba appaiv IWIKHIP alIaHUILIap COHU
KaMaiuimy OuiaH OWTTa appara TYFpU KelaguraH Toja MHKIOPH OpTaAd Ba aKCHHYA, YXUH
MallMHACH HIII YHYMUHHHI KaMalUIId Ba appaid UWIMHIP allaHUIUIAp COHU OPTUIIM OMJIaH
OutTa appara TYFpH KeJaJuraH Tojla MUKIOpU Kamasau. by mantukan Tyrpu. LLlyHHHT yuyH XaMm,
unuad 4MKapuiia mupoBap] Makca] KUiauO, OWTTa THINra TYFPU KelaJuraH ToJia MUKJIOPWUHU
smac, Oasky, )KMH MalllMHACH YMYMHUH HMIII YHYMHHHU OIIUPHUII Macaiacu Kyiunaaum. DHau, OuTTa
appa THUIIM WIAMITHPraH ToJlajap appa THILIApU oOpacuJard MaiJOHHUHT KaH4ya KUCMUHU
AraJUTAIIuHU XUCc001ab Kypamus.

MasnymoTHOMAIApra Kapajica, ypra Tonany naxTanuur 1 ta tomacu me = (0.5 - 0.6) +10°
gramm Oynagu. Y Xoyija, IOKOpUAArd Uil YHyMHU1a OUTTa appa TUIINATa TYFPU KeJaJuraH Tojaiap
COHM KyWHJIarura TeHr:

Nt =mo/ m¢=3.14 +103/(0.5- 0.6) +10°=628 - 523 nona.

Appara unamrad Tojiajgap TyraM xosartuna oymanu (1.3-pacm). Tyram KyHOamaHT KECUMU
Ba y JrajularaH XaXKMHHM aHUKJIalra xapakar Kwiamu3. TyramHu TomMoHM d OynraH kBazpar
maxa aed Kadyn Kuicak, TyTaMm y3yHJIurd L Oyiaranjia yHUHT XaKMHU:
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V=SL

d S Burra tona quamerpu di =15-25 mkm 7 2x107?

mm G¥Iica, yHUHT KYH/IaTaHT KeCUM F03aCH:

Lorg Si=025nd>=0.25x3.14 x 4 x (10?)? =
/ 3.14x10*mm?;

L Tyramaaru Tonanap coun N Ta Gynranaa
TyTaM drajutara 103a Kyiuaarura TeHr 0ynaam:

1.3-pacm. Tonanap Tyramu KecuM 103aCHHA
aHMKJIAIl CXCMacCH. S=kNS;; (3)
by epma K — TomamapHUHr TyTaM KEeCHUM I03aCHHHU TYyimupuin Kodddunuentu. by
KOA(QPHUIMEHT KUPUTUIMIIUTa cabad IIyku, ailmaHa kecuMiH (urypanap xKaHaad ¢gurypa numia
JKOWJIAIIMAacHH, YJIApHUHT opacujaa MyaisH Mmuknopaard OYVmumuk kKosnagu. LyHuHr y4uyH Oy
kodpuumenT mukaopu | ngaH karra Oymamu. Aidinmana ¢urypa kBazgpar ¢Qurypa wuumra
XKoWnamranaa y kBajgpatHunr 78.5% wunu tynaupaau. Iy xonar yuyn, k =1.274 xosddunment
Tyfpu kenanu. KaBajpaT wuura s>koiiaHaguraH aiylaHaiap coHM opTuO Oopran capu Oy
kod(durment 1 ra kapad kamaiub 6opamu. Xucob-kurobdmnap yuayH k = 1.25 kabyn kwiamu3. YHra
Kypa,
St=k N S;=1.25x (628 + 523) x 3.14x10* =0.25-0.21 mm?;
St =0.25 mm? kalOys1 Kuamm3s. Arap, Tojla TYTAMHHHU KBaJIpart [03aju, 1e0 KaOyJl KMIICaK, YHHUHT
tomoHH d = 0.5 mm 6ynaam.

TomanuHr ypTava y3yHJIUTHHHM ypTa Tonaiu maxta ydyH L= 32 mm kaOyn kwiamu3. Y

XO0JIJ1a TIaxTa ToJacH TyTaMHIaH uoopat OYiraH )KUCMHUHT Xa)KMHU KyWUaarura TeHr Oynaau:
V =(0,25 + 0,21) x32 = (6.72 + 3.3) mmd,

Arap, Tona TyTamu appara 2.2-pacmjard kabu ypra KUCMUJaH WIMHraH Oyica, y xojaa
appaHUHI Xap MKKW €HuAa y3yHiaukiaapu 15 mm, kanunnuru 0.5 mm pgaH OyiaraH Tona TyTamu
XOCHJI Oynaau, 1e0 Kapail MyMKHH.

Tonamap TyTaMMHHMHI appa TUILIapu
opacuaard OYNIUIMK FO3aCMHUHI KaH4a KUCMUHU a <
SrajUIallliHY aHUKJIALITa XapakaT KUiIaMu3. (=

Appa TuUnUIapu  opacuAard - OYIUIMK
yubypuakaan  ubopar.  YHHHT  I03aCHHU

aHuknaiimMu3.  bynunr  yuyn  1.4-pacmuan /
—

h=3,46

y40yp4aKk TOMOHJIAPUHH TOTIAMH3:

Appa THULUIapU KaJaMHU C acoc Ba TUII
Oananaauru my ydoypyak OGamanmiuru h 0yica,
Oy yuOypuak 103U Kyiujarura TeHr:

S =05 c h = 0.5x3.59x3.46 = 6.2107

J0°

mm2,
1.4-pacm. Appa THIUIApH Opacuaaru MaiOHHN

Tomna TYTAMUHHUHT appa TUIIIJIapU
yr pp p AHUKJIAII CXEMACH.

opacHIard  MaWJIOHHUHI  KaH4a  KUCMUHU
SraJIAllInHU KYpcaTyBuu Ko duuueHt e Oyncun. Y Kyiuaaruya aHUKJIaHUIIN MyMKHH:
e = (St/S)x100% = (0.25/6.2107) x100% = 4.03%

by xuiimaT >XyZga KMYMK Ba IaxTa TyTaMM appa THUIIJIApU OpacUAard MaWJOHHUHI aTUTU
1/25 KuCMMHHWIMHA OSrajvylallMHU Kypcaragu. byHnaH KypuHaaAMKH, JeMak, appa THUIUIapu
opacujaru (oiianu MaiJOHHUHT aMayija Ky/Aa XaM KaM KMCMHU HMIUIaiu Ba MallJOHHUHT acOCUI
kucmu Oy konanu. lllyHra kypa, alfTuil MyMKUHKH, appa THIUIAPUHUHT Ya4aMH KyJla Karta
3axypa OWsaH OJMHIaH, SbHU amajiard WOl YHyMH (MacajaH, 5 T/MalldHa c0aT) y4yH THULLIAp
opacuJard MauJoH yI4aMM KaTTa Ba MaHTHKAaH Kaparasjaa, yHU MyailsiH Aapakaja KH4pauTHUPHII
appaiy >KMHJIALI )Kapa€HU camapaJopJIUTUHU NTacauTUpManIu.
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AMMmo, Oy TaaOup THULIUIAp YIYaMUHU KAYpaWTUPUILITa OJIMO Kelaau Ba appajaH camapaiu
¢oiifanaHuIl UMKOHUSATHHU CEe3WJIapiu Japaxana omupaad. MacanaH, Xo3upra kyHaa 320 mm
quaMmeTpAaru uH appaiapu 280 mm 5u auameTprada OynraH yiadamrada, s’bHU, 4 Maprarada
KaiiTa TuUI 4MKapuO, ¢oigananunamokna. Ba, arap, THII KajgaMuHM cakjaraH XoJjjaa, YHHHT
OamaHJJIMIMHU 2 mm Ta KeJTUpWIca, IOKopuaaru mapriaap acocuzaa (280 MM ju quameTprada
O6ynran ynyamna ¢oiganaHuIl HazapJa TYTMIMOKIA), appajapiaH  6-7 mapraraya Kaita THII
yuKapuO, QoiijanaHuil MyYMKHH OYnaau xamjaa KOpXoHajard appara sxTué&x 1.5 mapraraua
KaMasiIu.

Appa Tunuiapu OanaH/UIMTH yiapJaH TOJAHU €4uO OJMII >Kapa€HWra XaM KydJd TabCup
Kypcatanu. Macanan, 3.46 mm OanaHIiIMKKa 3ra OYAraH TUIIHUHI TyOMJa >KOWIalraH naxra
TOJIACH TYTaMM THUILJAH TYJIUK YMKUO KeTum yuyyH 5.2 mm macoda Oocub yTuimm kepak. Arap,
THUII OaaHAIUry 2 MM ra KelaTupuica Tosa TyraMu 3 mm macoda 6ocub yrca erapnu 6ynanu. by
JIeraHu, TUII OalaH[UIMIY NacaTUpuiica, YHIAH TOJIAHU €4uO OJIMII XaM OCOHJIAIla Iy, >kapaéHra
cap¢ O6ynaguran sHeprus capdu xaMm Kamasiiu.

MabiiyMKH, appaiu SKMHJAIl >Kapa€HWJa @axTa MaxcyjaoTiapu Jacmiadku cudar
KYpCaTKU4JIapuHU Cakjall Macanacu 1oyi3apd xucoOnaHaau. ByHuMHr acocuil cabalu, KUHJAII
XKapa€HUHUHT XoMaléra Kywid 3apOaBuil Tabcupiap KypcaTuil OwiaH ojaud OOpUIHILUIUD.
Hatwkana, maxrta YuruTyaa MEXaHMK HIMKACTIAHUIIL, >KyMJIAJaH, 33WIMII, CHHMII, KECHJIUII,
MaiiflalaHuIl XoJaTjiapy, Tojaja 3ca, Y3WIHII, CHHUII Ba KECHWIMII HAaTHKacuia KaJTaJlallulll
X0J1aTiIapH 103 Oepau.

Bynnmaii tabcupiap HaTHXKacHWIa IaxTa TOJNACH Ba YHTUTHHUHT cU(AT KypcaTKUWIapu
E¢MOHJIAIIAU: YUTUT MaiJalaHuIId HATH)KACHAAa YHUHT YMYMHUH MUKIOPH Kamasiiyd, YHHHT
U(IIOCIaHUII Japakacu OpTaad, UUTUT CUHMIIM HATH)KACUAA YHUHI YHYBUAHJIMIHM [acasii,
TEXHUK YATHTIApAA EF YMKHUIIU KaMasIu, TOJa/Ja YATUT IMYCTJIOFM OWiIaH 101M0 OJMHIaH Tojajap
MUKIOPH KYTasIu, TOJAaHUHT ypTaya y3yHJIUIU KaMasu, YHJIAru Kajira Tojlajnap MHIEKCH OlIaju,
ToJaiaru UGIIOCINK Ba HYKCOHJIM apajaliMaiap MacCaBUil yIyIlu OpTaIu.

Kymna® w3nmanummmapaa appa THIUIAPH YIYaMUHUHT TMACAWTUPWIMINM ToJia cudarura
mwKoOuid Tabcup Kypcatuinn anukianrad. llly Hykram Ha3apaaH Kaparanja, appa TUILIApUHUHT
KUYMKJIAUITUPWIMILN ~ HaTW)KacuJa OJNMHA&TraH Tosa cudar  KYpCaTKMWIAPUMHUHI  XaM
SAXIIWIAHUIINHY TAbMUHIANIH.

JlexuH, ailpuM H3IaHMLUIApAa appa TUIUIAPUHMHI KUYUKIALIMIIN Ha3apuil KUXaTHaH
wKoOMi HaTwka Oepuiin Kepak, Ae0 Xyinoca KWIMHTaH Oyncana, caHoarga Oy ¥3 ucOOTHHHU
TONMAETraHy, XycycaH, OyHJa appaiu >KMHJIAIl Kapa€HU MII YHYMH KECKUH Iacaiu® KeTuin
aiitunran. bynunr cababu Humana?

bu3HuHr appa THIUIapura naxra TOJIAJAPUHUHI WIMHUIIM >KapaéHUHU YpraHraHMMU3aa
appa Oup Mapra xomamé BajdMrd OWJIaH ydpamud, MyailssH MUKAOpIArd ToJNajJapHU WIHO
YUKKAaHUJAH CYHr, OOIKa Toja Wia OJMaid KOJWUINMHU Kypcarau. ByHuHr cabGabu, OW3HUHT
HazapuMu3ga 2 Ta: Tojla Y3yHJIMTMHHHI appa TUILIapu yiyamiapuiaH Oup Heda Oapobap karrta
9KAHJIUTU HAaTHXKacKu1a, OMpUHYM/IaH, TOJAHUHT appa TUIIAPUHUHT FOKOPU KUCMMIra uiamub, appa

THIILTAP YCTHHH KOIUTATaH Tnniapu OpacHHu Tycub KOJIHIIIH,
Tonamnap WKKMHYMCHIAH, OWTTAa THUINTAa WJIMHTaH

' appa TOJIAHHUHT, appa aiinmaHranumyaa Oy TUIIIAH
THIUTapH KEWWH  KeNaJuraH THULIUIAPHUHT  WIIYU
103aCHHU ¢H TOMOHMJIaH TYcub
KOJMIIUAAUDP. XOJIAaTHU SIKKOJIPOK TacaBBYp

KWIMII ~ y4yH, 1.5-pacCMHHU KeITHpaMu3.

Tonanap xomatuHu OUpHU-OMPHIIAH AKPATUIII

THIILIAD &H TeKHCIHTHHH YU4yH TOJAJIapHU TYPJIHU paHrja 4YWU3UJIraH

KOILTaraH TolTalap 0ynub, ymapHHHT appa THIUIApU aTpoduia
1.5 -pacm. Appa THILIApUra TONATAPHUHT ML TapTHOCH3 SKOTLTAITAIIIHHT KY3aTHII
CXEMacCH.
MYMKHH.
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Appa tanutapu opacunaru Mmacoda xam, THnuiap oanaHamura Xxam 3.5 mm arpodpuna 6ynanu. Toma

y3ynnuru 3ca 30-35 mm. Arap, appa TUIIUTapU TOJAHU YUTHT KOOUFUTA SKUH KOWHIaH WIHO ONraH

Oynca, appa KanuHiura 1 mm OynraHna, yHUHT appa €HHIAH YAKHO TypaauraH OWp yYUHHHT

y3yanuru 30 mm gaH opTuK OYinaau Ba y KaMuaa 5-6 Ta TUIIHUHT aTpouHH TYcHO Koaau.

XyJaoca. Tumnap opaluFMHUHT €H Ba YCTKM TOMOHJIAH ToJiajiap OwiiaH TYCHO OJWHUIIN

HaATH)KAacuJa TUIUIAPHUHT TOJIAHW WIUO ONUII XYCYCHSTH MYKOJaau Ba TUILIAP XOMAmli€ BaJWTd

WYua XapakaTjiaHTaHWTa KapaMai, THINra amaiia WIMHUO TypraH ToJulapjaH OOIIKAaCHMHH WIIHO

ona onmaiinu. IOkopumaru XuCOO-KMTOONAapUMH3ra KaparaHga OWTTa THUINTA WIWHAJAWTAH

TosanapHUHT ypraya conn 500-600 man ommMaiiny Ba ynap appa THILIApH OpacHUIard MalIOHHUHT

6opu-ityru 4% uHU srajai onaau, XoJoc.
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SOCHILUVCHAN MATERIALLARNI BARABANLI SARALASH QURILMASINI
ISHLAB CHIQISH VA PARAMETRLARINI ASOSLASH.

V.M. Turdaliyev!, B.N. Davidboyev?, X.Sh. Ruzaliyev?
!Namangan davlat texnika universiteti

2Farg ‘ona politexnika instituti, r.xojiakbar@ferpi.uz
(Qabul qgilindi 22.02.2025 y.)

Annotatsiya. Mazkur magolada sochiluvchan materiallarni barabanli saralash qurilmasining
takomillashgan konstruksiyani tuzilishi, sxemasi va ishlash prinsipi keltirilgan. Shuningdek elastik parrak
tomonidan beriladigan zarb kuchini saralanayotgan material zarrasining massasiga va uning burchak
tezligiga bog ‘lig bo ‘Ilgan giymatlari keltirilgan.

Kalit se‘zlar: qurilma, sochiluvchan, parrak, elastik, zarba, zarra, bikr, elak, sterjen, baraban,
samaradorlik,val, harakat,saralash,uzatma, panjara, tezlik.

Aunomayus. B cmamve npedcmagénenvt KOHCMPYKYUs, cxemd U NPUHYUR  Oeucmeus
YCOBEPUIEHCTNBOBAHHOU  KOHCIMPYKYUU — 6Apabanno2o  COPpMUPOBOYHO20  YCMPOUCmMea Ol CUNYHUX
mamepuanos. Ilpueooumcs pesyrmamel cuna yoapa Om YAPYyeUMU JONACMAMU 3AGUCAWULI HO Macce
copmupyeMoﬁ uacmuyvl mamepuaia u om yZJZOGOﬁ CKopocmu.

Knroueswvle cnosa: ycmpoiicmeo, colnyuuil, 10nacmo, ynpyeutl, yoap, 4acmuyd, Cumo, CMepiICeHb,
bapaban, s¢hpexmusHocmy, 84, O8UINCEHUE, COPMUPOBKA, Nepedayd, CemKd, CKOPOCb.

Abstract. The article presents the design, diagram and operating principle of an improved design of
a drum sorting device for bulk materials. The results are given of the impact force from elastic blades
depending on the mass of the sorted particle of the material and on the angular velocity.
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Key words: device, bulk, blade, elastic, impact, particle, sieve, rod, drum, efficiency, shaft,
movement, sorting, transfer, mesh, velocity.

Sochiluvchan materiallarni barabanli saralash qurilmasining konstruksiyasini ishlab chiqish

Ma’lumki barabanli saralash qurilmasining asosiy ishchi organi gorizontal yoki qiya, ya’ni
gorizontalga nisbatan ma’lum burchakda joylashgan o‘z o°‘qi atrofida aylanadigan setkali
barabandan tashkil topadi [1]. Birog, bunday saralaydigan qurilma sochiluvchan materiallarni
yugqori aniqlikda ajratishni ta’minlamaydi va elanuvchi materiallar yopishib qolishi natijasida elash
jarayonining samaradorligi kamayib ketadi.

Sochiluvchan materiallarni elash qurilmasi [2] bir uchi gardishga bikr maxkamlangan va
ikkinchi uchi D xalganing teshiklariga joylashgan elastik prutoklardan tashkil topgan silindrsimon
elovchi barabandan iborat.

Bu qurilmaning kamchiligi shundan iboratki, konstruksiyasi murakkab, elastik prutoklarga
elanuvchi materiallar yopishib golishi natijasida elash jarayonining samaradorligi kamayib ketadi.

Boshga mavjud sochiluvchan materiallarni fraksiyalarga ajratadigan qurilma [3] ikkita
chigaruvchi novlari bo‘lgan yuklovchi bunker, bir-biriga garama-garshi aylanuvchi barabanlar va
ajratilgan fraksiyalarni yiguvchilardan tashkil topgan.

Bu qurilmaning kamchiligi shundan iboratki, barabanlarning ikkitaligi konstruksiyani
murakkablashishiga va tannarxining ortishiga olib keladi.

Yana bir sochiluvchan materiallarni saralaydigan qurilma konstruksiya o‘q bo‘ylab
yo‘nalgan o‘zgaruvchan kuchni gabul qiladigan podshipniklarga o‘rnatilgan titrovchi reshyotkali
silindrdan iborat. Reshyotkali silindr aylanma harakatni elektroyuritgichdan ponasimon tasmali
uzatma orqali oladi [4].

Ushbu qurilmaning kamchiliklari shundan iboratki, reshyotkali silindrning doimiy titrashi va
qo‘shimcha havo oqimini berilishi natijasida ortiqcha energiya sarflanadi, shu bilan birga ishchi
organlarda charchash va yemirilishlar paydo bo‘ladi.

Yukoridagi kamchiliklarni bartaraf etishning asosiy magsadi, sochiluvchan materiallarni
saralash samaradorligini oshirishni taminlaydigan konstuksiyasini yaratishdir.

Biz taklif gilinayotgan konstruksiyasida sochiluvchan materiallarni saralash samaradorligini
oshirishni , reshyotkali silindrga parrakli val yordamida davriy zarb kuchi berish hisobiga erishiladi.

2555

ot

s

15
1-rasm. Sochiluvchan materiallarni barabanli saralash qurilmasi.
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1-rasmda sochiluvchan materiallarni barabanli saralash qurilmasining ko‘rinishi keltirilgan
va bu qurilma quyidagilardan iborat: reshyotkali silindr 1 va uni aylanma harakat gilishini
ta’minlovchi vali 2 podshipnik 3 larga o‘rnatilgan. Aylanma harakat elektr yuritgich 4 dan
ponasimon tasmali uzatma 5 orgali reduktor 6 ga va undan mufta 7 orgali reshyotkali silindr 1 ga
uzatiladi. Sochiluvchan materiallarni saralash jarayonini jadallashtirish uchun reshyotkali silindr 1
ning yuqori qismida davriy zarb kuchi bilan ta’sir etadigan elastik parrak 8 lari bo‘lgan parrakli val
9 podshipnik 3 larga o‘rnatilgan. Bunda reshyotkali silindr 1 da zarb kuchlarini gabul giladigan
qovurg‘a 10 lar mavjud. Parrakli val 9 aylanma harakat reshyotkali silindr 1 dan zanjirli uzatma 11
orgali uzatiladi. Reshyotkali silindr 1 ga sochiluvchan materiallarni solish uchun ta’minlash bunkeri
12, ajratilgan kichik fraksiyalarni chigarish uchun nov 13 va yirik fraksiyalarini chigarish uchun
nov 14 o‘rnatilgan. Qurilmaning fundament 15 ga nisbatan o‘rnatilish burchagi « ni sozlash uchun
rama 16 buraluvchi gaykasi 17 bo‘lgan sozlovchi vint 18 bilan jihozlangan.

Sochiluvchan materiallarni saralash qurilmasi quyidagi tartibda ishlaydi: Ish jarayonida
sochiluvchan material ta’minlash bunkeri 12 orqali aylanma harakatni amalga oshirayotgan
reshyotkali silindr 1 ga solinadi. Reshyotkali silindr 1 ga aylanma harakat quyidagi tartibda amalga
uzatiladi, ya’ni harakat elektr yuritgich 4 dan ponasimon tasmali uzatma 5 orqali reduktor 6 ga
uzatiladi, so‘ngra reduktor 6 ning chiqish valida mufta 7 orqali to‘g‘ridan-to‘g‘ri reshyotkali silindr
1 ning vali 2 ga uzatiladi. Shu tartibda o‘zgarmas burchak tezlik bilan reshyotkali silindr 1 aylanma
harakatni amalga oshiradi. Qurilma fundament 15 ga nisbatan a burchak ostida giya joylashganligi
sababli saralanayotgan material ish jarayonida reshyotkali silindr 1 bilan birga aylanma va o‘q
bo‘ylab ilgarilanma harakatlanadi. Reshyotkali silindr 1 reshyotkasi teshiklaridan kichik bo‘lgan
saralanayotgan sochiluvchan material fraksiyalari navbatma-navbat undan o‘tib ajratilgan kichik
fraksiyalarni chiqarish uchun nov 13 ga tushib to‘planadi. Bunda reshyotkali silindr 1 reshyotkasi
teshiklaridan o‘tayotgan sochiluvchan material kichik fraksiyalarining ajratilish samaradorligini
oshirish uchun parrakli val 9 aylanma harakatni reshyotkali silindr 1 dan zanjirli uzatma 11 orqali
olib, elastik parraklari 8 bilan davriy ravishda qovurg‘a 10 larga zarb ta’sirlarini berishi natijasida
reshyotkali silindr 1 qo‘shimcha ravishda tebranadi. Bu esa saralash jarayonini jadallashishiga
imkon beradi. Reshyotkali silindr 1 reshyotkasi teshiklaridan katta fraksiyalar yirik fraksiyalarini
chiqgarish uchun esa chigarish novi 14 orgali saralash jarayonidan chigarib yuboriladi. Qurilmaning
fundament 15 ga nisbatan giyalik burchagi a ni sozlovchi vint 18 ning gaykasi 17 ni burash
yordamida rama 16 ni siljitish orgali amalga oshiriladi.

2. Elastik parrak tomonidan panjarali baraban qovurg‘asiga beriladigan ta’sir kuchini
tadqiq etish

Yugorida keltirilishicha, saralash jarayonida elastik parraklar panjarali barabanning ish
samaradorligini oshirish maqgsadida davriy ravishda zarb bilan ta’sir etadi. Bu esa saralanayotgan
materialning ko‘shimcha harakatlanishiga sabab bo‘ladi. 2-rasmda elastik parrakni panjarali
baraban qovurg‘asiga ta’sirini aniglashga oid sxema keltirilgan.

O‘zaro ta’sir jarayonida elastik parrakda
[5] ga ko‘ra, ikki turdagi deformatsiya
kuzatiladi, ya’ni elastik deformatsiya va tezlikni
o‘zgarishi  natijasidagi deformatsiya. Shu
sababdan elastik deformatsiyada potensial
energiya quyidagiga teng bo‘ladi (3-rasm)
F,AX

- M
bunda: F;-zarb (elastiklik) kuchi, N; Ax-elastik
parrakning deformatsiya giymati, m.

Il =

Ikkinchi ~ tomondan  o‘zaro  ta’sir
natijasida saralanayotgan material harakatga

2-rasm. Elastik parrakni panjarali baraban qovurg‘asiga
ta’sirini aniqlashga oid sxema.
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kelishi natijasida kinetik energiyaga ega bo‘ladi, yani
mv;
2
5 )

bunda: m-saralaniyotgan material zarrachasining massasi, kg; v-elastik parrakning chizigli tezligi,
m/s.

W =

[6] ga ko‘ra, elastik parrakning chiziqli tezligini quyidagicha ifodalaymiz
V, = w,l (4)
bunda w»-elastik parrakli valning burchak tezligi, 1/s.

3-rasm. Elastik parrakni elastik deformatsiyasini aks
ettiruvchi sxema.

Potensial energiyani kinetik energiyaga tengligidan foydalanib, zarb kuchini quyidagicha
ifodalaymiz

ma?l?

F =—2 5

= ©)

Zarb kuchining giymatini aniglash uchun (5) ifodaning sonli yechimini parametrlarining

quyidagi giymatlarida amalga oshiramiz: m=(0,001-0,005) kg, w>=(3-5) 1/s, 1=0,25 m, 4x=(0,002-

0,004) m.

F., N+
10

0 .
0 0,001 0,002 0,003 0,004 0,005 m, kg
1-4x=0,002 m; 2-4x=0,003 m; 3-4x=0,004 m

4-rasm. Elastik parrak tomonidan beriladigan zarb kuchini saralanayotgan material
zarrasining massasiga bog‘liq ravishda o‘zgarish grafigi.

4-rasmdan ko‘rinadiki, saralanayotgan material zarralarining massasi ortgan sari elastik
parrak tomonidan beriladigan zarb kuchining giymati ham ortib borishi kerak ekan. Masalan, elastik
parrakning deformatsiyalanish giymati 0,002 m hamda saralanayotgan material zarralarining
massasi 0,001-0,005 kg gacha bo‘lganda zarb kuchi 2-10 N gacha bo‘ladi. Agar elastik parrakning
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deformatsiyalanish qiymati 0,003 m va 0,004 m bo‘lganda esa zarb kuchining qiymati mos ravishda
1,3-6,7 N va 1-5 N oralig‘ida bo‘lar ekan.

F.,N a

10

0 >
2,5 3 3,5 4 4,5 5 o,1/s
1-4x=0,002 m; 2-4x=0,003 m; 3-4x=0,004 m
5-rasm. Elastik parrak tomonidan beriladigan zarb kuchini uning burchak tezligiga
bog‘liq ravishda o‘zgarish grafigi.

Elastik parrakli valning burchak tezligini ortishi bilan esa zarb kuchining giymati egri
chizigli qonuniyat bo‘yicha ortib borishini 5-rasmdan ko‘rish mumkin. Bunda, elastik parrakning
deformatsiyalanish giymati 0,002 m hamda burchak tezligi 3-5 s gacha bo‘lganda zarb kuchi
3,375-9,375 N gacha bo‘ladi. Agar elastik parrakning deformatsiyalanish giymati 0,003 m va 0,004
m bo‘lganda esa zarb kuchining qiymati mos ravishda 2,25-6,25 N va 1,687-4,687 N oralig‘ida
bo‘lar ekan.

XULOSA

Xulosa o‘rnida shuni ta’kidlash mumkinki, tavsiya etilayotgan sochiluvchan materiallarni
barabanli saralash qurilmasi saralash samaradorligini va ish unumini oshirishni ta’minlaydi va
o‘zaro ta’sirlashuvchi elastik parrak va panjarali barabandan tashkil topgan mexanik tizimning
deformatsiyalanish qiymati qancha katta bo‘lsa unda hosil bo‘ladigan zarb kuchining giymati
shuncha kichik bular ekan.
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Annotatsiya. Ushbu magqolada turli komponentli Qo ‘shaloq ipi ishlab chiqarishda halqali yigiris h
mashinasi kiruvchi cho ‘zish juftligining ezuvchi valigi elastik qoplamasini Polyester va paxta piligi uchun
maslashtieilgan. Paxta va polyester piliklarini bir xilda qushaloq zichlagichdan o ‘tqazib bir teksda
taminlashishni, cho ‘zilishini, bir tekisdagi turli komponentli qo ‘shaloq ipi ishlab chiqarishni uchun paxta va
polyester piliklarini ezuvchi valik bilan ishqalanish kuchlari o zaro teng bo ‘lishi isbotlangan.

Kalit so“zlar: Qo ‘shaloq ipi, polyester piligi, paxta piligi, ezuvchi valik, turli komponentli qushaloq
zichlagich.

Anﬂomauml. B oaunoui cmamove paccmampueaemcs a()anmauuﬂ 21ACMUYH020  NOKpblmMusl
HAXCUMHO20 BANUKA BXOOHOU BbIMSICHOU napbol KOJlbuel’lpﬂ()u]ZbHOIj MAWiunbl  OJIA np0u360<)cm6a
pa&’HOKOMI’lOHeHn’ZHOﬁ 080UHOU npsAscu U3 noauscmepa u  XjJiOnKoeoco 60JI0KHA. ,ZIOKCBCZHO, umo OJA
obecnevenuss paGHOMEPHOU NOOAYU, PACMSNCEHUs. U NPOU3BOOCBA 0OHOPOOHOU OYOIUPOBAHHOU NPSICU C
PAaA3TUHHBIMU KOMNOHEHMAMU nymem nponyCcKaHusd XJOnKoevlx U noJaudcmepoevlx po6HUY Hepes OOUHAKOBDILL
080UHOU yniomHumenb, Culbl MmpeHus Meofcdy HANCUMHBIM BAJIUKOM U XJIONKOBbIMU U NOJIUICMEPOBLIMU
POBHUYAMU OOJLIICHBL ObIMb PABHBL MEAHCIY COOOIL.

Knwuesvie cnosa: [{yoauposannoti npsdicu, HOAUICINEPOBBIL POSHUYA, XJAONKOSbIL POGHUYA,
HANCUMHBIM 8AJITUKOM, 080UHOU ynionHumeins.

Annotation: This article examines the adaptation of the elastic coating on the pressure roller of the
input drafting pair in a ring spinning machine for producing multicomponent double yarn from polyester and
cotton fiber. It has been proven that to ensure uniform feeding, stretching, and production of homogeneous
double yarn with different components by passing cotton and polyester rovings through the same double
guide, the friction forces between the pressure roller and both the cotton and polyester rovings must be
equal.

Key words: Doubled yarn, polyester roving, cotton roving, extraction roller, double guide.

Kirish

Bugungi kunda vyigirilayotgan iplarning 60 foizi halgali yigirish mashinalarida ishlab
chigarilmoqda, halgali usulda yigirilgan iplar pishigligi yuqoriligi, tukdorligi va notekslik
ko‘rsatgichlari kamligi bilan ajralib turadi. Dunyoda yangi assortimentdagi qo‘shaloq iplariga
bo‘lgan talab ortib bormogda ammo turli komponentli qo‘shaloq iplari ishlab chigarishda bir qancha
muammolarga duch kelmoqda. Ikki xil strukturadagi piliklarni bir xil bikrlikdagi ezuvchi valikni
go‘llab qo‘shaloq ipini ishlab chigarib bo‘lmasligi aniqlangan.

Respublikada yengil sanoatni yanada rivojlantirish va tayyor mahsulotlar ishlab chigarish
2019-2025 yillarda ishlab chigarish hajmini 3,8 barobarga, tayyor to‘qima mahsulotlarni 3,0
barobarga, trikotaj mahsulotlarini esa 3,1 barobarga oshirish dasturga Kiritilgan. Bu borada
resurstejamkor texnika va texnologiyalarni ishlab chigish yuzasidan keng gamrovli chora-tadbirlar
amalga oshirilib, muayyan natijalarga erishilmogda. 2020-2024 yillarda O‘zbekiston Respublikasi
to‘quv-trikotaj  sanoatini  rivojlantirish  konsepsiyasida sohaga oid texnologiyalarni
takomillashtirish, xomashyo va materiallarni tejash, yangi yugori unumdorlikka ega uskunalarni
yaratish, ishlab chigarish jarayonlarida avtomatlashtirilgan elektron boshgaruv tizimlarini
qo‘llash, aralash matolar ishlab chiqarish samaradorligini sezilarli darajada oshirish bo‘yicha
muhim vazifalar belgilab berilgan. Ushbu vazifalarni amalga oshirishda, jumladan, to‘quv-trikotaj
matolarda ishlatiladigan aralash iplar olish texnologiyasini takomillashtirish, xususan, turli
komponentli tolalardan yigirilgan qo‘shaloq ipidan olingan tayyor mahsulotlarning jahon bozorida
ragobatbardoshligini oshirish muhim ahamiyat kasb etmoqgda [1].

Nazariy tadqgiqotlar
Qo‘shaloq ip tayyorlashda yigirish mashinalarida bir xil turdagi tolalardan tarkib topgan
ikkita piliklar cho‘zish asbobiga uzatiladi va riflyali silindrlar va ezuvchi valiklardan iborat
cho‘zish juftliklar yordamida paralell ravishda siljitiladi [2].
Turli tolalar, polyester va paxta tolalaridan  tashkil topgan paralell piliklarni cho‘zish
imkoni yo‘qligi mavjud ezuvchi valigining kamchiligi hisoblanadi. Bundan tashqari, piliklar turli
xil deformatsiyalanish xususiyatiga ega bo‘lganligi sababli va turlicha ishgalanish kuchi nomoyon
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bo‘lishi hisobiga piliklarni cho‘zish ko‘rsatkichi turlicha bo‘ladi. Bu esa, o‘z navbatida ip
notekisligiga olib keladi[3]. Ezuvchi valik elastik goplama konstruksiyasi takomillashtirilmaganligi
hisobiga, cho‘zish juftliklarida pilikni bir tekisda ingichkalashtirish, tolalarni to‘g‘rilash va
paralellashtirish imkoni yo‘qligi ushbu chiqaruvchi cho‘zish juftligi ezuvchi valigining
kamchiligi hisoblanadi. Turli xususiyatlarga ega bo‘lgan ikkita pilikni cho‘zishda amaliy jihatdan
chizigli qonuniyat bo‘yicha ip noteksligini hisobga olmagan holda, elastik qoplamalar
deformatsiyalanishi yuzaga keladi[4].

Yigirish mashinalari cho‘zish asbobi standart konstruksiyasi cho‘zish juftliklardan iborat,
ularda ezuvchi valiklarning elastik qoplamalari turli diametrlarda tayyorlangan bo‘lib, har bir
juftlikda prujinaning kuchi individual rostlash imkonini beradi.

CHo‘zish juftliklari orasidagi masofa har xil ekanligi zonada bir tekis oraliq mavjud
emasligi ushbu konstruksiyaning kamchiligi hisoblanadi. Ya’ni ikkinchi cho‘zish juftligi ezuvchi
valigi ostida xarakatlanuvchi tolalarning tezligi birinchi, ikkinchi va uchinchi juftliklarning
harakatlanish tezligi bilan har xil bo‘lishi natijasida nomoyon bo‘ladi.

CHo‘zish maydonida tolalarning turli tezlikda harakatlanishi nazorat gilinadigan tolalar, shu
bilan bir qatorda cho‘zish miqdorini oshirishga imkon bermasligi, turli tuzilishga va xususiyatga
ega bo‘lgan har xil tolali ikkita tutamchani cho‘zishda ushbu ezuvchi valikdan foydalanib
bo‘lmaydi.

Uchta riflyali silindr va elastik qoplamali uchta ezuvchi valiklarga ega bo‘lgan cho‘zuvchi
juftliklardan tarkib topgan cho‘zish asbobining konstruksiyasi qayd qilingan ma’lumotlarda
keltirilgan konstruksiya o‘xshash. Yuklovchi richagga joylangan, har bir valikga aloxida kuch
beriladi. Har bir cho‘zuvchi juftliklar orasida zichlagichlar o‘rnatilgan. Ikkinchi cho‘zish zonasida
tolalar harakatlanishini nazorat qilish uchun ikkita: ustki va pastki tasmalar o‘rnatilgan. Pastki
tasmalar prujina ostidagi kronshteyn yordamida tortiladi. Ishlab chigarilayotgan pilikning chizigiy
zichligiga bog‘liq bo‘lgan holda tasmalar orasidagi masofa o‘zgaradi. O°‘zgartirishlar taxtacha
orasidagi almashinuvchan cheklagich yordamida amalga oshiriladi [5].

Turli komponentli qo‘shaloq ipini yigirish vazifasi tuzilishi va xususiyati har xil bo‘lgan
ikkita cho‘zilayotgan pilikning ravonligi oshirishdan iborat.

Qo‘yilgan vazifa shu bilan o‘z yechimini topadi, bunda yigirish mashinasi cho‘zish asbobi
tarkibiga uchta riflyali silindrlar va elastik qoplamaga ega uchta ezuvchi valiklar, prujinaga ega
bo‘lgan yuklamali richag kiritilgan, bundan tashqari chiqaruvchi juftlik qisish valigining elastik
goplamasini ajratib olish mumkin va uzunligi bo‘yicha o‘rtasidan bo‘lingan ikkita teng qismdan
iborat bunda ezuvchi valik birinchi gismining bikrligi ikkinchi gismi bikrligiga nisbatan 25% ga
kamligi aniglangan[6].

13 14
1-rasm.Halqali yigirish mashinasi cho‘zish asbobining sxematik ko‘rinishi

1,2,3- riflyali silidrlar; 4,5,6 - ezuvchi valiklar; 7- yuk richagi; 8,9,10- konussimon
prujinalar; 11,12,13- elastik qoplama; 14-sharnir;
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Tolali pilik cho‘zishda ezuvchi valikning kichik bikrlik ko‘rsatkichiga ega bo‘lgan elastik
goplama gismi kam deformatsiyalanishi, shuningdek, bikrligi kichik bo‘lgan pilik cho‘zilishida
yuqori bikrlik ko‘rsatkichiga ega bo‘lgan elastik qoplamaning boshga qismi yuqori darajada
deformatsiyalaniishi hisobiga ikkita paralell pilikni yetarli darajada bir tekisda cho‘zish
imkoniyatiga ega ekanligi isbotlangan [7].

Halqali yigirish mashinasi cho‘zish asbobining sxematik ko‘rinishi 1-rasmda tasvirlangan.
CHo‘zish abobi uchta riflyali silidrlar va ezuvchi valiklardan iborat. Ezuvchi valiklar yuk richagi
qo‘zg‘aluvchan va kronshteyn bilan bog‘langan. CHo‘zish asbobi ta’minlovchi juftligiga qo‘shaloq
tirqishli zichlagichlar o‘rnatilgan. Asosiy cho‘zish zonasidan oldin yangi qo‘shaloq tirqishli pilik
zichlagicho‘rnatilgan tbo‘lib taminlash zonasidan chigqan tutamchalarni bir xilda cho‘zish zonasiga
taminlab zichlab beradi. Yuk richagi sharnir yordamida korpusga biriktirilgan.

2-rasmda  cho‘zish

331 2 asbobi  kiruvchi  ezuvchi
valigining ikki gismli har xil
J bikrlikdagi elastik
goplamasi  kesim holatida
keltirilgan. Kiruvchi Ezuvchi
[ {1 ' valik o‘qining ikki tamoniga
‘ P tebranuvchi podshipnik

‘ ' stakani o‘rnatilgan.

o gt et

72T,

~ Podshipnik gapqog‘i
ot S shunday o‘rnatilganki, bunda
vtulka yon tomonga
3 siljishiga imkon bermaydi.
Flanetsli zichlagich
podshipnik uzelini momiq va

2-rasm. Kiruvchi xar xil bikrlikdagi ikki gismli elastik qoplamali ezuvchi Chang tUShISh!dan. hlmoya
valikning qgirgim xolatdagi sxemasi. 1-nitrokauchik elastik goplamasi; giladi. EZ_U\_/Ch_' valik _eIaSt'k
2-polivinilxlorid ~ elastik qoplamasi; 3-Vtulka; 4-ezuvchi valik o‘gi; doplamasi ikkita alohida har
5- podshipnik qopqog‘i;; 6-stakan 7- podshipnik ; 8- flanetsli zichlagich; xil  bikrlikdagi  gismdan
iborat. Bunda elastik goplama birinchi gismdagi bikrligi ikkinchi gismdagi bikrligidan kichik.
Yigirish mashinasining cho‘zish asbobi quyidagicha ishlaydi. Riflyali silindrlar elektrodivigateldan
tasmali va tishli uzatmalar yordamida harakat oladi. Riflyali silindrlar yuk ta’sirida ezuvchi
valiklari harakatga keltiradi, natijada paxta va Polyester tolali piliklar cho‘zish asbobiga uzatiladi.

Paxta va Polyester piliklari qo‘shaloq pilik zichlagichdan o‘tkazilib, cho‘zish zonasiga
uzatiladi va yangi oraliq qo‘shalaoq pilik zichlagichdan o‘tqazilib tutamchalardagi tolalar bir biriga
zichlashib paralellashadi. CHo‘zish  juftliklarida cho‘zilib, tutamcha tolalarining uchlari
to‘g‘rilanadi va ular paralellashadi. Natijada tolalarning bir biriga nisbatan siljishi sodir bo‘ladi.
CHo‘zish asbobining barqaror ishlashini ta’minlash uchun paxta va Polyester piliklari bir xil
cho‘zilishi va ishqalanish kuchi o‘zgarmasligi zarur. Buning uchun taqdim etilgan kiruvchi
cho‘zish juftligida ezuvchi valiklarning elastik qoplamasi ikkita alohida gismlarga bo‘lingan va
ko‘shimcha qo‘shaloq pilik zichlagich o‘rnatilgan. Bunda  birinchi qism elastik  qoplamaning
bikrligi, ikkinchi qism elastik qoplama bikrligiga nisbatan 30% ga kichik bo‘lganligi hisobiga,
ikkita har xil struktarali xususiyatiga ega bo‘lgan tolalardan tarkib topgan piliklarni taminlashda
elastik qoplama 25% ga kam deformatsiyalanadi.

Kichik bikrlikga ega bo‘lgan tolalardan tarkib topgan pilik taminlash zonasidan o‘tishida
elastik qoplama ko‘proq deformatsiyalanadi va bunda ishqalanish kuchi ikkala zonada ham teng
bo‘ladi, piliklar bir maromda taminlanish natijasida, yuqori sifatga ega bo‘lgan turli komponentli
Qo‘shaloq ipi shakllanadi. Oddiy ip yigirish jarayonida odatda bitta pilik zichlagich va bir xil
bikrlikdagi elastik qoplamali ezuvchi valiklar qo‘llaniladi[8].

Turli komponentli go‘shaloq iplari ishlab chiqarishda, taminlash zonasidagi qo‘shaloq
pilik zichlagich va asosiy cho‘zish zonasidagi yangi qo‘shaloq pilik zichlagich xamda taminlash

NP7

o 7 8
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zonasidagi ikki gismli hvr xil bikrlikdagi (paxta piligi uchun polivinilxlorid, Polyester piligi uchun
nitrokauchik) elastik qoplamali ezuvchi valiklar qo‘llaniladi. Halgali usulda qo‘shaloq ip ishlab
chiqarish odatda uzun tolali paxta, paliester, viskoza va bambuk tolalariga mo‘ljallangan.
Taminlavchi zonadagi elastik gqoplamasi ikki qismli har xil bikrlikdagi ezuvchi valik uzun va o‘rta
tolali paxta piligi va Polyester piligiga moslashtirilsa, aloxida cho‘zilib taminlangan
tutamchalardan shakllangan turli komponentli qo‘shaloq ipining chizigli notekisligi kamayadi,
uzish kuchi oshadi, uzish kuchi bo‘yicha variatsiya koeffitsiyenti yaxshilanadi, ishqalanishga
garshiligi ortadi ipning yuzasidagi tukdorligi kamayadi.

Xulosa

Halgqali yigirish mashinasi texnologik jarayoniga bir oz o‘zgartirish kiritish xisobiga yangi
assortimentdagi qo‘shaloq ip ishlab chigarildi.

Turli komponentli qo‘shaloq ipining sifat ko‘rsatkichlari bo‘yicha adabiyotlarda har xil
ezuvchi valiklar qo‘shaloq zichlagichlar bo‘yicha ko‘plab tadqiqotlar amalga oshirilgan bo‘lsada,
elastik goplamasi ikki gismli har xil bikrlikdagi ezuvchi valikni qo‘llab tadqiqotlar o‘tkazilmagan.
O‘tkazilgan tadqiqotlar uzun tolali paxta tolasi, Polyester tolasi, viskoza va bambuk tolalari uchun
bir xil bikrlikdagi ezuvchi valiklarga mo‘ljallanganligi aniglandi.
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MAXSUS DALA KIYIMIDA HAVO QATLAMINING MO‘TADILLIGINI TA’MINLOVCHI
MEXANIZMNI INTEGRATSIYALASH QISMINI NAZARIY ASOSLASH

F.A. Sodigoval, M.A. Rizametova?, S.Sh. Tashpo‘latov?, J.I. Oripov?

INamangan davlat texnika universiteti
2Toshkent to ‘gimachilik sanoati instituti
8Farg ‘ona politexnika instituti,
(Qabul gilindi 22.02.2025 y.)

Annotatsiya: Ushbu maqolada Maxsus dala kiyimida havo qatlamining mo ‘tadilligini ta’'minlovchi
mexanizmni (havo shlangi) integratsiyalash gismi sifatida trubkani tutib turuvchi plankani loyihalashning eng
Magbul variantini tanlash bo ‘yicha hisob va taxlil ishlari olib borilgan.

Kalit so‘zlar: maxsus dala kiyimi, trubka, havo shlangi, planka, mustahkamlik, kiyim, planka kengligi,
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havo o ‘tkazuvchi shlang, naycha, mato, naycha aylanasi, chidamlilik, yarim aylana.

Annotation: This article presents the calculation and analysis work to choose the optimal variant for
the design of the plank that holds the pipe as part of the integration mechanism (air hose) that ensures the
moderation of the air layer in the special field clothing.

Keywords: special field clothing, pipe, air hose, plank, strength, clothing, plank width, air-
conducting hose, tube, fabric, tube circumference, durability, semicircle.

Annomavus: B smou cmamve npedcmasnenvl blMUCTEHUA U AHAAU3Z O 8blOOPA ONMUMATILHO2O
8apUAHMA KOHCMPYKYUU NIAHKY, KOMOPAs yoepocusaem mpyoy Kaxk 4acmov UHMeSpayuoHHO20 MeXaHusma
(6030yuHO20 WLNAH2A), 0OECREYUBAIOUIC20 YMEPEHHOCTIb B030YUIHO20 CIOSL 8 CHEYUATIbHOU ROEBOU 00edcoe.

Knrouesnle cnosa: cneyuanvras noiegas ooedxicoa, mpyoa, 030YVUiHbLIL WIAHS, NIAHKA, NPOYHOCHD,
00excod, WUpuHa NIAHKU, B030YXONPOBOOAWULl  WilaHe, mMpyba, MKAHb, OKPYICHOCHb  mMpyobl,
001208€4HOCTYb, NOTYKPY2.

Maxsus dala kiyimida havo qatlamining mo‘tadilligini ta’minlovchi mexanizmni (havo
shlangi) integratsiyalash gismi sifatida trubkani tutib turuvchi plankaning asosiy vazifalari va unga
qo‘yiladigan talablar quyidagilardan iborat:

1. Havo shlangini kiyimning tegishli joylarida tutib turish;

2. Kiyimning egilish zonalarida havo shlangining ezilib, havo kanali to‘silishiga yo‘l
qo‘ymaslik;

3. Hizmatchining harakat davomida planka va kiyim orasida surilib, bir joyda yig’ilib
golmasligi yoki uzilib ketmasligi;

4. Ekspeditsiya ishtirokchisining harakatiga halagt bermasligi;

5. Kiyim dizaynini buzmasligi, tirishib turmasligi; sezilarli darajada kiyimdan bo‘rtib chiqib
turmasligi kerak.

6. Ixcham bo‘lishi, ortiqcha matrial xarakatni keltirib chiqarmasligi kerak.

Bajaradigan vazifasi va qo‘yilgan talablarni hisobga olgan holda plankaning shakli muayyan
uzunlik, kenglik va qalinlikka ega bo‘lgan ko‘rinishda tasavvur gilish mumkin (1-rasm).

planka

1-rasm. Plankaning umumiy ko‘rinishi.

Plankaning qalinligi uning tushadigan yukklamadan kelib chigib tanlanishi magsadga
muvofiq bo‘ladi. Amalda uni kiyim materialiga tushadigan yuklamaga hisob qilish mumkin, chunki
planka kiyimning bir elementi sifatida kiyim materiali chidaydigan maksimal uyklamaga chidab
berishi zarur va yetarli. Shunga ko‘ra bizning nazrimizda planka materialining qalinligi (t) kiyim
materiali qalinligida bo‘lgani avzal.

Plankaning umumiy uzunligi (S) kiyimdagi shlangninng umumiy uzunligiga bog’liq bo‘lib,
kiyimning ekspluatatsiya davomida erishadigan cho‘zilish deformatsiyasi miqdorida uzunroq
tanlanishi maqsadga muvofiq bo‘ladi.

Plankaning eni (L) shlangning kiyimga maxkamlanishini ta’minlashi kerak. Shuning uchun,
uning eniga o‘lchamini baholash uchun asosiy kriteriy shlangning tashqi diametri hisoblanadi (3.8-
rasm).
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Bizning misolimizda shlang diometri 8§ mm bo‘lib, uni kiyimga mahkamlash uchun zarur
bo‘lgan ko‘ndalang o‘Ichamini o‘lchamlar nazariyasidan foydalanilgan holda harakat gilamiz;
Y Unga ko‘ra planka (d) diamertli
shlangni yugori va en tomonlarini
berkitish va plankani materialga tikib
qotirishni ta’minlashi kerak. Chizmada
A,B,C,D xarakterli nuqtalarni belgilab
olamiz. Hisob boshi sifatida (A)
nuqtani tanlaymiz. Trubka markazidan
Y O o‘qiga nisbatan simmetrik
joylashadi. Shuning uchun, O VY har

ikki tomonidagi o‘lchamlar bir hil
l-rasm. Havo o‘tkazuvchi shlangni kiyim materialiga o‘ladi

o‘rnatishning 4D8 konstruktiv qo‘shimchasi. 1- tikuv mashinasi panjasi
(lapka); 2-tikuv mashinasi ignasi; 3-planka; 4-kiyim materiali; 5-chok e ]
ipi; 6-shlang (trubka). tikuv mashinasi barmog’igacha (p) ga

teng bo‘lib bu o‘lcham planka uchun
yugori axamiyat kasb etmaydi. Fagat, tikish vaqtida chok to‘g’ri yo‘nalishda ekanligini kuzatib
borish uchun planka qirg’og’i barmoqdan 1-2 mm chiqib turishi kerak. Bu o‘lchamni barmoq
o‘lchamiga nisbatan olsak,

Rasmga ko‘ra A  nuqtadan

P=%c
deb gabul gilamiz. c-barmoq kengligi, c=2-3 mm. Biz c=2mm qgabul gilamiz.
Barmogq, odatda juft bo‘lib, tikuv ignasi barmogqlar o‘rtasiga to‘g‘ri keladi:
Barmoqdan ignagacha bo‘lgan masofa

1
b=-a

Bu yerda: a-barmoglar orasidagi masofa, mm.

Ignadan so‘ng ikkinchi barmoq joylashgan bo‘lib, tikish jarayonida chok ikkala barmoq
o‘rtasiga tushadi, yani planka shu nuqtada kiyim materialiga maxkamlanadi. Ikkinchi barmoq
kengligi xam ¢ ga teng. Ushbu ¢ o‘lcham oxiridan 3-trubkaning gamrovi boshlanadi. Tikish
jarayonida lapkaning 1 ning joylaga eng yagin joylashishi xolati chizmada keltirilgan xolat bo‘lib,
lapka fagat vertical tekislik bo‘yicha xarakatlangani uchun, u naychaga planka-1 qgalinligi t ga teng
masofada joylashadi. Lapka-1 dan t masofa o‘tilgach naycha qismi boshlanadi va u ¢ nuqtagacha
davom etadi. Bunda BC masofa naycha diametriga teng.

BC=d

Bunda, planka naycha yarmigacha bo‘lgan d/2 masofada vertical chiziq bo‘ylab joylashadi.

Naycha markasidan o‘tkan gorizantal chiziqdan yuqorida planka naychani yarim aylana
shaklida gamrab oladi. Bundagi gamrov burchagi

7= 180" = 3,14
rad ga teng. Bu qismdagi planka uzunligi yarim aylana uzunligiga teng bo‘ladi:
In=1/2pd

Navbatdagi qismida vertikal chiziq d/2 dan boshlab barcha o‘lchamlar qaytariladi, ya’ni d/2
dan so‘ng, planka qalinligi t, so‘ng lapka kengligi ¢, keyin ignagacha bo‘lgan masofa b+b, so‘ng
c+p.

Shu xolat uchun plankaning umumiy kengligi L quyidagicha aniglanadi.
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L=Stctbebrt+lilaas bt ibabacsd
—27F 2 7273 ‘T2

Bundan:
L=3c+4b+2t+d+: nd

Agar, ¢=2mm, b=Imm, t=0.5mm; d=8mm bo‘lsa, plankaning shu xolatdagi uzunligi
quyidagicha teng bo‘ladi;

1 1
L=3X2+4X1+2 XE +8+§>(3,14>(8= 19+4 x3,14=19+ 12,56 = 31,56 mm

Agar planka kengligiga 2- rasmda berilgan xolatda mahkamlansa, tikuv amalga oshirilgan
so‘ng planka igna kirgan kesimlar (chok 5) o‘rtasida ko‘tariladi va naycha planka va mato orasidagi
bo‘yida erkin qoladi va 3.9-rasmdagi holat yuz beradi.

Agar, 2-rasmga garalsa,
plankaga chok tikuv bo‘lgandan keyin,
ya’ni tikuv mashinasidan chiqqach,
planka burishib qoladi va naychani
sigmaydi. Bu holat, naychaning planka
va mato orasida erkin siljishi va
xarbiyning  kiyim  bilan  xarakat
davomida tortilib, tigilib qolishiga olib
kelishi mumkin. Qolaversa, plankaning ' '

taxlanib qolishi  kiyimning estetik 3-rasm. Tikuvni amalga oshirilgan so‘ng planka xolati
ko‘rinishi(dizayni) ga salbiy ta’sir (belgilash 2.2 bo‘yicha).
ko‘rsatadi.

Trubkaning kiyim materiali va plnaka orasidagi siljishiga qo‘yilgan talablardan kelib chigib,
ishlab chigarishga quyidagi tavsiyalarni beriush mumkin:

-planka naychani matoga siqib turishi va burishib qolmasligi xamda naychaning ma’lum
miqdorda siljishiga yo‘l bersin.

Bu holda planka matosining eni
bo‘yicha cho‘ziladigan matodan
tayyorlash ~ va tikish vagtida uni
xisoblangan L kenglikda tortib tikish
kerak bo‘ladi. Bazida 4- rasmdagi xolat
yuzaga keladi. Plankaning
cho‘zilmagan (erkin) xoldagi maksimal

kengligi gancha bo‘lishini topamiz.
4-rasmga qaralsa, planka 4-rasm. Plankani 1-variant bo‘yicha mahkamlash.

—~ ol

chetidan chok 5 gacha bo‘lgan masofa I,. o‘zgarmaydi va u quyidagiga teng
I,,=%c+c+byoki i,,=%c+b
Ikkala chok orasidagi masofani quyidagicha topiladi:
k=2+c+t+24+24+¢+c+2 yoki k=a+2c+2t+d
Agar, sonli ifodalarni qo‘ysak:
!,,=§>{2+2+1= 6mm

k=2+2x2+2xX05+8=15mm
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4-rasmga ko‘ra, trubka aylanasi uch bo‘lgan ichiga chizilgan aylana xisoblanadi. Plankaning
naycha aylananing gamrash bo‘lgan sxemaga ko‘ra p/2 ga teng.

Uchburchak bo‘lgan teng tomonli va bitta bo‘lgani 90° bo‘lsa, qolgan ikki bo‘lagi o‘zaro teng
va 45° dan bo‘ladi.

Uchburchak asosi k bo‘lgach, teng tomonli uchburchak

UEQ dan quyidagilar kelib chigadi:

UE = QE
. NP EH
siny =—=—
QN QH

UN = 0,5d

FNGE to‘g‘ri to‘rtburchakdan esa quyidagilarni olamiz:

1
GF=EN=GN=F£’=Ed

or = [T = (b) + (20) = o=t

To‘rtburchakdan yana quyidagilarni olish mumkin:
1447

EH =HD =GE=2+2d="22d; GE=FN=—d;
HP=>FN=1x—= =ﬂlﬁd,
Proporsiyan tuzamiz

1 Exid
HE_Ne 3N _27va 1
QE QP EN 1 VZ

2

Undan quyidagilarni olamiz:
. . .:k.;
et _ 1 =d -._.-h i
e — 7 QE = i-= (1++2)

NQ=EQ—EN=(1+v2)d—05d=(0,5+V2)d=19x8=152mm

FN yoy uzunligi:
md 3,14

d
FN=FGNX—-—=——=
2 212 4

FU=N@= 152 mm

Plankaning ikkala chok orasidagi kengligi
k=UF+ FN+ N@ =15,2 +6,28 + 15,2 = 26,68 mm

Plankaning umumiy eni:
L=k+2(S+c+b)=368+2(3+2+1)=368+7=438 mm

1. Planka trubkaning yuqori gamrovi bilan matoga gattiq siqib turishi kerak.

1-variant:

Avval planka matoga tikib olinadi, so‘ng hosil bo‘lgan bo‘shliqga trubka joylashadi
(5-rasm).
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1-trubka;
2-planka;
3-chok;

4-mato.

| Im 'l |

5-rasm. Plankani matoga yarimaylana shaklida mahkamlash.

Bunda plankaning uzunligi quyidagicha aniglanadi:
Choklar orasidagi masofa:

d 3
l,=mx=-=314x-=12,56
- 2 2

Plankaning to‘liq kengligi:

L==+4+c+b+l,+b+c+>=1256+8= 20,56 mm

2-variant:
Planka trubkani yanada maxkamroq tutib turadi (6-rasm).
Buning uchun planka trubka sig‘adigan aylana o‘lchamida tikib olinadi, so‘ng matoga

maxkamlanadi.

1-naycha;
2-planka;
3-chok;

4-mato.

6-rasm. Plankani matoga naycha shaklida mahkamlash.

Bu xoldagi planka uzunligini aniglaymiz. Planka xalga xosil qilib tikish masofasi:

Iy =md =3,14 X 8 =25,12mm

Plankaning to‘liq kengligi:
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L=l + zg +c+b)=2512+7 =32,12 mm

Maxsus dala kiyimi buyurtmachilari talabidan kelib chigib yugoridagi variantlardan
istalganini tanlash mumkin.
Xulosa
Maxsus dala kiyimida havo gatlamining mo‘tadilligini ta’minlovchi mexanizmni (havo
shlangi) integratsiyalash gismi sifatida trubkani tutib turuvchi plankani loyihalashning eng magbul
variantini tanlash bo‘yicha olib borilgan hisob ishlari va nazariy tahlillar asosida yuqorida
keltirilgan variantlardan ikkasini ham buyurtmachi talabiga ko‘ra tavsiya etish mumkinligi aniglandi.
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MAXSUS KIYIMLARDA MAHALLIY JUN TOLASI ASOSIDA, XIMOYAVIY
XUSUSIYATLARINI OSHIRISH KLASSIFIKATSIYASI ASOSIDA HIMOYA
FUNKSIYALARINING BOSHLANG‘ICH TAHLILI

F.U. Sultonova?, J.I. Oripov?
Termiz Davlat Universiteti,

2Farg ‘ona politexnika insituti,
(Qabul gilindi 22.02.2025 y.)

Annotatsiya: Maishiy va maxsus kiyimlarda mahalliy jun tolasi asosida ximoyaviy
xususiyatlarini oshirish klassifikatsiyasi va asosiy gigienik xususiyatlarini inobatga olgan holda
maxsus kiyimning himoya funksiyalarini aniglab, maishiy kiyim uchun klaster tuzish (tabagalash),
shuningdek, maxsus kiyim turini tanlash parametrlaridagi, sifat ko ‘rsatgichlari bilan tanishish
hamda standart bo ‘yicha talab etiladigan ximoyaviy, gigienik ko ‘rsatkichlar taxlili asosida maxsus
kiyimga qo ‘yiladigan talablarni shakllantirish.

Kalit so‘zlar: maxsus ish kiyimlari, ishchi xodim, ximoya, xavfsizlik, loyihalash, ishlab
chigarish, parametrlar, mahalliy jun, mato, harorat, talab, raqobatbardosh, standart, tashqi tasir,
omillar.

Annomauun: Knaccuguxayus nosviuieHus 3auumuslx C80UCME 0OMAWHEU U CHeYUAIbHOLL
00exc0bl HA OCHOBE MECMHO20 WEPCMAHO20 BOJOKHA U C YY4emoM OCHOBHbIX 2UCUCHUUECKUX
ce0lCm8, onpedeieHue 3AWUMHBLIX QYHKYUL CHeYyuaibHoU 00edxcobl, C030aHue Kiacmepda
(knaccughuxayuu) oomawiHell 00excovl, a Maxdxice O3HAKOMIEHUe ¢ napamempamiu evloopa euoa
CneyuanbHoU 00excobl, noKasamesel Ka4ecmea U HOPMAamueHo20 PopmMuposanus mpebosaHuul K
CReyuanbHoL 00edicoe Ha 0OCHO8e AHANU3A 3AUWUMHO-CUSUeHUYeCKUX noKa3ameretl, mpedyemuvlXx.
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MEXAHHKA

Knrwoueegvie cnosa: cneyuanvnas pabouas oodedxcoa, pabouuti, 3awuma, 0€30NACHOCHDb,
Ou3aiin, NPouU3800CMB0, NAPAMEMPbl, MeCMHAs Wepcmb, MKAHb, Mmemnepamypda, Ccnpoc,
KOHKYPEHMHblLL, CIanoapm, eHeulHee 6030elcmaue, (hakmopul.

Abstract: Classification of increasing the protective properties of domestic and special
clothes based on local wool fiber and taking into account the main hygienic properties, determining
the protective functions of special clothes, creating a cluster (classification) for household clothes,
as well as familiarizing with the parameters of choosing a type of special clothes, quality indicators
and standard formation of requirements for special clothing based on the analysis of protective and
hygienic indicators required.

Key words: special work clothes, worker, protection, safety, design, production, parameters,
local wool, fabric, temperature, demand, competitive, standard, external influence, factors.

Yurtimizda sanoat sohasi rivojlangani sari, maxsus kiyimlarga bo‘lgan talab oshib bormoqda
bu esa 0‘z navbatida, ularni ishlab chiqarish turlari va modellarining assortimentining kundan kunga
ko‘payib borishiga sabab bo‘lmoqda. Ish kiyimining xususiyatlari: ish kiyimlarini tanlash — bu
xodimning havfsizligi va ba'zan uning hayotiga bog'liq bo‘lishi mumkin bo‘lgan muhim omillardan
hisoblanadi[1].

Har ganday ishlab chigarish shuningdek sanoat sohasi ishchilar ham ish kiyimlaridan ish
jarayonida qulay va ximoyaviy ish kiyimlaridan foydalanishlari nafagat ularning mehnatlarining
samaradorligiga balki xodimlarning xavfsizliklari uchun ham talab etiladi. Turli xil ishlab chigarish
sohalari mavjud, shuning uchun ham maxsus kiyim tanlash ishchining ixtisoslashuviga bog'liq
bo‘lgan muhim omillardan hisoblanadi[2].

Shunday ekan, ratsional ish kiyimlarini universal qulaylik talablardan kelib chiggan holda
loyihalash — bu ishchi xodim uchun ishonchlilik, salbiy tashqi tasirlardan himoyalanish, mehnat
xavfsizlik kabi asosiy paramertlarni tizimlashtiradi. Ish kiyimlarini tanlash-bu xodimning
xavfsizligi va ba'zan uning hayotiga bog'liq bo‘lishi mumkin bo‘lgan muhim masaladir.

Kiyimning sifatiga qo‘yiladigan talablar asosida matolar va alohida mahsulot to‘plamlariga
bo‘lgan talab shakllantiriladi [3,4]. Ushbu talablar kiyimning sinfiga, magsadi va turiga garab,
foydalanish, shuningdek, iste’molchi va texnik-iqtisodiy sifat ko‘rsatkichlari shartlarini hisobga
olgan holda tavsiflanadi. Ish kiyimining sifati u ega bo‘lgan xususiyatlar to‘plami bilan belgilanadi.
Bunday fazilatlar ganchalik ko‘p bo‘lsa, kiyimlar shunchalik mukammal hisoblanadi[5].

Maxsus kiyimlarni loyihalashdan avval ishchilarning mehnat sharoiti batafsil o‘rganiladi va
ularga tayangan holda texnik talablar tuziladi. Ishchilarning mehnat sharoitini o‘rganishda, ishlab
chigarish omillari va odamgaularga ta'siri, bajariladigan ishining ogirligi, ishchilar harakatining
dinamikasi, mehnat va dam olish rejasi kiyimning ekspluatasiya muddati, iglimiy sharoiti va
loyihalanayotgan kiyimga qo‘yiladigan estetik talablar to‘g'risida ma lumotlar yig iladi[6,7].

Mehnat sharoitiga, texnik tagazolarda ifodalangan gigienik, estetik va ekspluatasion
talablarga mos bo‘lgan gazlamalar tanlanadi. Yangi modellar konstruktsiyasi ishchilar bajaradigan
asosiy harakatlarning erganomik sxemalari, tanlangan gazlamalarning fizik-mexanik xususiyatlari
va texniktopshiriq talablari hisobga olingan holda tuziladi[8,9].

Himoya hususiyatlaridan biri bu-sovug iglim sharoitlaridan saglanishdir. Sovugdan himoya
qilish uchun turli xil bo‘lgani uchun kiyim dizayn paketini tashkil etuvchi alohida, materiallarning
xususiyatlari katta ahamiyatga ega[10].

Inson tanasining ayrim gismlarining issiglik ogimlarining harakterlarini hisobga olish kerak.
Issiglik oqimlari inson tanasing harorati bilan o‘zaro nomutanosib bo‘lib, ish sharoitidagi tashqi
tasir iglimlarini hisobga olish muhimdir. Havo ogimining bosim darajasi va kiyim mato paketining
havo o‘tkazuvchanligi ortishi bilan odamning sovish darajasi ortadi[11,12].

Inson tanasi haroratining doimiy (37°C gacha) bo‘lishini nazorat qilish hamda taminlash bu
inson salomatligi uchun muhim hisoblanadi[13]. Maxsus kiyimlarda inson tanasining harorat
ko‘rsatgichlarini muvofiglashtirish uchun eng optimal variyant bu mahalliy jun tolasi asosida
ximoyaviy xususiyatlarini oshirishdir.
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Jadval 1
Nurlanish koeffitsenti a rad/kkal/sm? min grad. 10*, Byutneraga ko ‘ra
Inson Atrofdagi narsalarning tashgi harorati,°C
tanasining | -60 | -50 | -40 | -30 | -=20 | 10 | O 10 | 20 | 30 | 40 | 50 | 60 | 70
tashqi
(kiyim)
harorati °C
0 40 | 42 | 44 | 46 | 49 | 52 | 58 | 64 | 68 | 72 | 75 | 79 | 83 | 88
10 44 | 45 | 48 | 51 | 54 | 58 | 63 | 67 | 71 | 75 | 79 | 83 | 87 | 92
20 47 | 49 | 52 | 55 | 58 | 62 | 67 | 71 | 74 | 78 | 88 | 87 | 91 | 96
30 51 | 52 | 55 | 59 | 62 | 66 | 71 | 75 | 78 | 82 | 87 | 91 | 96 | 100
40 54 | 56 | 59 | 62 | 66 | 70 | 75 | 79 | 83 | 86 | 91 | 96 | 101 | 106
1 Kxallsm? min.grad °C=0,0696 vt/m?°C
Jadval 2
Konveksiya bo‘yicha havo tezligi va issiqlik berish koeffisienti
(G.M.Kondratev bo‘yicha)
.. o konv
Shamol tezligi, m/s ccal-grad 12 UC
0,0-0,5 6,0 7,0
0,6-1,7 9,0 10,5
1,8-3,3 14,3 16,6
3,4-5,2 20,8 24,2
5,3-7,4 27,8 32,3
7,5-9,8 34,9 40,6
9,9-124 42,5 49,4
12,5-15,2 50,0 58,1
15,3-18,2 59,0 68,6
18,3-21,5 67,8 76,8
21,6-25,1 78,0 90,7
25,2-29,0 90,0 104,7
Jadval 3
Organizmdagi issiglik etishmasligi va uning issiglik sezish, xxal
Issiglikni sezish xral Hccukinuk ce3unn kxal
_— 80 (ko‘chirish .
Juda issiq che(garasi120) Salgin 50
Issiq +80 Sovuq 110
lliqg +50 Juda sovuq 176
Normal 29
Jadval 4
Og‘irligi o‘rtacha issiglik ogimi (Kxal/n?-ch) va issiglik sezuvchanlik
Issiglik sezgilari va Energiya sarfi, Kxal
ularning paydo bo‘lish 90-110 250-280 350-400 500-600
vaqti
Normal Fopman 41 100 188 222
(cho‘zilgan)
Salgin (1 soat o‘tgach) 77 137 230 282
Sovuq (1 soa o‘tgach) 105 154 300 300
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Jadval 5
. 1 1
Qiymat o, apao , = atay
(P.E.Kalmekova va A.I. Beketova ma’lumotiga ko‘ra)
Shamol tezligi BT 1 M%r
V, mlsex ’ % \rpan a=outop R":E n:aﬂ
0,1 3,95 9,66 0,104
0,5 8,82 14,53 0,069
1,0 12,48 18,19 0,055
2,0 14,38 20,09 0,048
3,0 18,54 24,25 0,041
4,0 22,81 28,52 0,035
5,0 26,59 32,30 0,031
5,5 29,23 34,94 0,029
6,0 30,59 36,30 0,028
6,5 31,87 37,58 0,027
7,0 33,03 36,74 0,026
8,0 35,36 41,07 0,024
9,0 37,45 43,16 0,023
10,0 39,42 45,13 0,022
Qiymat ap:5,7lmzi;jaa
Jadval 6

Mato to‘plamidagi qalinligi va kiyim umumiy issiqlik garshilik umumiy qiymatlari
(mahalliy jun tolali assortiment bilan birga)

R so ‘m, m* grad/vt
qalinligi, »m O‘rtacha tortilgan Tana ko‘rsatgichlari
0 0,116 0,120
1 0,164 0,284
2 0,206 0,258
3 0,250 0,326
4 0,284 0,378
5 0,318 0,450
6 0,370 0,465
7 0,390 0,500
8 0,414 0,550
9 0,430 0,600
10 0,456 0,640
11 0,474 0,680
12 0,482 0,722
13 0,508 0,760
14 0,517 0,790
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Jadval 7
Tavsiya etilayotgan mahalliy jun tolali gazlamalarning
geometrik va fizik ko‘rsatgichlari
Qalinligi, | _.Yuza Havo Issiglik
Ne |  Gazlama turi Tola tarkibi, % gl zichligi, | o‘tkazuvchanligi, qll 0
MM 5 e 2 saglashi, %
g/M SM>/SM?-Sek
Jun 65 %
1 Poliester 35% 0.4 211.0 9.14 24
Jun 65 %
2 Poliester 35% 0.4 262.1 9.14 24
Jun 65 %
3 Poliester 35% 0.4 216.4 8.26 27
25 -
20 /
15 -
10 /
5 4
0 .
Havo o'tkaz. Issiglik saq.
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Xulosa.

Bugungi kundagi bozor iqtisodiyotida tayangan zamonaviy ishlab chigarish sohasi ham ko‘p
funksiyali ragobat ritmidagi protsiduralardan tashkil topgan ekanligigi hech kimga sir emas. Bu esa
zamonaviy ragobatbardosh va takomillashtirilgan ish kiyim turlarining ko‘payganligini hamda
loyihalash jarayonlariga ham talablar murakkablashganini anglatadi. Nafaqat kiyimni to‘g‘ri sifatli
loyihalash balki, ishchi uchun, faoliyat turidan kelib chigagan holda ish kiyimlarni to‘g‘ri tanlash
olish masalasiga ham ma’suliyat bilan yondashish kerak.

Ish kiyimlarining turlari turli tarmoglar uchun turli xil ish kiyimlari mavjud. Ularning har biri
xususiyatlari va funksiyalari bilan farglanibgina golmay, xodimning ish faoliyatlaridagi vazifaridan
kelib chigib, mehnat havfsizligi hamda standart talablari bilan ham ajratiladi .

Standart ish kiyimlari uning ko‘p funksiyali va foydalanish sohasi kengligi bilan ajralib
turadi. Qo‘shimcha himoya talab gilmaydigan har qanday ishlarda foydalanish mumkin bo‘lgan ish
kiyimlari: masalan, qurilish maydonida va ishlab chigarish korxonalari ishchi xodimlari uchun
ishlab chigariladigan maxsus kiyimlarning asosiy magsadlari xodimga har qanday zarardan umumiy
himoya qilish — mehnatni qulay va xavfsiz qilishdir. Yuqori xavfli ish uchun ish kiyimlari gatoriga
o‘t o‘chiruvchilarga mukammal issiqlikka chidamlilik, qulaylik, diferinsal himoyaga ega bo‘lgan
kiyim berilishi kerak.

Ba'zi soha ish kiyimlari shaxsiy himoya vositalari bilan jihozlangan. Bunday himoya
vositalari og'ir sharoitlarda xavfsiz ish ogimini ta'minlashi kerak. Sifatli vositalar elektr tokidan,
mexanik shikastlardan va kimyoviy unsurlardan himoya gilishni ta'minlashi kerak. Misol uchun,
turli xil kimyoviy moddalar bilan ishlaydigan ishchilar himoya kiyimlari bilan ishlashi kerak,
chunki ko‘plab moddalar va bezak materiallari gidroksidi har biri asosga ega. Ma'lumki, gidroksidi
teri va nafas yo‘llarining zararlanishiga olib kelishi mumkin. Ushbu tagdim etilgan ma’lumotlarga
Ko‘ra, ish kiyimlarini tanlashda ishkiyimining sifati u ega bo‘lgan xususiyatlar to‘plami to‘g'ri

belgilanadi.
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MAXSUS DALA KIYIMINI ISHLAB CHIQARISHGA JORIY QILISH NATIJASIDA
OLINADIGAN IQTISODIY SAMARADORLIKNI HISOBLASH

F.A. Sodigova!, M.A. Rizametova?, S.Sh. Tashpo‘latov 2, X.Sh. Tursunova3

INamangan davlat texnika universiteti
2Toshkent to ‘gimachilik sanoati instituti

3Farg ‘ona politexnika insituti
(Qabul gilindi 22.02.2025y.)

Annotatsiya: Ushbu maqolada Ishlab chigilgan maxsus dala kiyimini ishlab chigarishga joriy
etishdan iqgtisodiy samaraga erishishning ratsional konstruktsiyasi va samarali texnologik yechimlarni
qgo ‘llash, yugori himoyaviy va ekspluatatsion xususiyatlarga ega bo ‘Igan materiallardan foydalanish orqali
erishilgan.

Kalit so*zlar: maxsus dala kiyimi, ishlab chigarish, trubka, “Esensal” ventilyator, havo shlangi, planka,
texnologiyasini takomillashtirish, namunalar, havo o ‘tkazuvchi shlang, naycha, mato.

Annotation: In this article, the economic effect from the introduction of the developed special field
clothing into production was achieved through the use of a rational design and effective technological
solutions, the use of materials with high protective and operational properties.

Keywords: special field clothing, production, pipe, “Esensal” fan, air hose, plate, improvement of
technology, samples, air duct hose, tube, fabric.

Annomauusn: B Oaunou cmambe 3SKOHOMU4ecKuil 3¢gexm om eHeOpenus pazpabomanHou
cneuuaﬂbnoﬁ Nnonesou 00ex#covl 8 npouseot)cmso ()ocmueﬂym 3a cdem UcCnojib306aHusl payuoOHalbHO2O
ouzauna u agbqbekmueHbzx mexHoI02uU4ecKux pemeﬂuﬁ, UCNoOb306aHUsl  Mamepuaioe C 6blCOKUMU
3AUWUMHbBIMU U IKCHIyamayuOHHblMU CEOUICMEAMU.

Knwuesnvie cnosa: cneyuanvhas noaegas 00excod, npou3goocmeo, mpyoa, eenmuasmop “Ocencan”
B030VWIHbII  WIIAH2, NAACMUHA, COBEPULEHCMBOBAHUE EXHONo2Ul, 00pasybl, 6030YX0B0OHbIL UWLIAHS,
mpyoKa, mKams.

Bugungi kunda yoshlar mamlakatimizda yashayotgan hamma kishilarningdaromadlari,
ularning turmush darajasi fagatmilliy iqtisodiyot taraqgiyotiga bog‘ligligini, shu yurtda mexnat
gilayotgankishilarning ijodiy mehnati bilan vujudga kelganmilliy mahsulotning ko‘paytirishi, uning
to‘g‘ri tagsimlanishi va foydalanilishi, milliy pul barqarorligi bilan bo‘ligligini ham o‘rgatadi va
milliy istiglol mafkurasining odamlar o‘ngida shakillanishiga, ularning intellectual komlotga
erishuvida muhimro‘l o‘ynaydi.

Olib borilyotgan ilmiy ishning nazariy va eksperimental tadqiqotlar shuni ko‘rsatadiki,
maxsus dala kiyimlari eksperimental Kiyish natijalari bilan tasdiglandi. Ushbu tajribada dala
Kiyimini asosiy vazifalari quyidagilardan iborat edi:

- dala kiyimini ekspluatatsion jarayonda kiyish muddati aniglandi;

-maxsus dala Kkiyimini plankasini “Esensal” ventilyator havo trubkasi (shlang) ishlab
chiqgarishda sanoatni joriy etish uchun taqdim etilgan yarogliligini aniglang;

-maxsus dala kiyimida tavsiya etilayotgan “Eksenel” ventilyator havo trubkasi (shlang) uchun
plankasi kiyimlarini sanoat yo‘li bilan joriy etish imkoniyatini aniqlang;

-maxsus dala Kiyimlari sifatiga texnik talablarni ishlab chigish va ekspluatatsiya jarayonida
xususiyatlarini baholashning obyektiv usullarini ishlab chigish uchun joriy chigilgan dala
kiyimlarini aniq sharoitda o‘rganildi;

-Namangan “Home Textile NT Xolding” MChJ va “IDEAL TEKSTIL — ORZU” MCHIJ
korxonasida tadgiqot natijalarini joriy etish bilan birgalikda, kutilayotgan igtisodiy samarani
hisoblangan.

Namangan to‘qimachilik sanoati institutining Dizayn kafedrasi o‘quv tajriba sexida tikib,
ekspluatatsiya uchun 10 dona namunalar kiyib yurish orgali sinov uchun ekspeditsiya soha
mutaxassislariga berildi.

Yugorida gayd etilgan manbalardan kelib chigib shunday hulosa gilish mumkin.
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Tavsiya etilayotgan maxsus dala kiyimiga o‘rnatilgan planka “Eksenel” ventilyator havo
trubkasi (shlang) o‘quv-jangavor xolatda xarakatga xalagt bermasligi, qulayligi.

Tavsiya etilayotgan maxsus dala kiyimi namunalari;

- harakatlanish qulayligi bilan ajralib turadi;

- taklif etilayotgan “Esensal” ventilyator havo trubkasi (shlang) havo almashinuvini
ta’minlashga yordam beradi.

Shuningdek, ishlab chigilgan maxsus dala kiyimlari, ekspuluatarsiya vaqtida qulaylikni
ta’minlaydi, ya’ni xizmat muddati davomida turli xil sharoitlarda qulay sharoit yaratadi.

Maxsus dala kiyimini igtisodiy samaradorlik ijtimoiy foydaliligi hisoblash orgali aniglandi.
Ishlab chiqarilayotgan maxsus dala kiyimi Namangan “Home Textile NT Xolding” MChJ va
“IDEAL TEKSTIL - ORZU” MCHJ korxonasida ishlab chiqish imkoniyatidan foydalanildi.
Iqtisodiy samaradorlikni hisoblash “Yengil sanoatda yangi texnologiya ixtirolari va innovatsiya
takliflaridan foydalanishning igtisodiy samaradorligini aniqlash bo‘yicha uslubiy ko‘rsatmalar” ga
asosan amalga oshirildi [1].

Ishlab chiqgarishning iqtisodiy samaradorligi uning Kiyib yurish muddatini va qulayligini
oshishi, shuningdek, harbiy xizmatchilari uchun qulay dala kiyimlarini himoyaviy va ekspluatatsion
xususiyatlarini yaxshilash bilan ifodalanadi. Ishlab chigilgan maxsus dala kiyimini ishlab
chigarishga joriy etishdan igtisodiy samaraga erishishning ratsional konstruktsiyasi va samarali
texnologik yechimlarni qo‘llash, yuqori himoyaviy va ekspluatatsion xususiyatlarga ega bo‘lgan
materiallardan foydalanish orgali erishiladi[2].

Moddiy xarajatlar maxsus dala kiyimi ishlab chigarish uchun sotib olingan materiallar narxini
aks ettiradi.
1-jadvalda quyidagi jadvalda yangi turdagi maxsus dala kiyimini ishlab chigarishning moddiy
xarajatlari keltirilgan.

1-jadval
Moddiy harajatlar uchun homashyo sarf migdori

Ishlab chlqarlladlgan Xom-ashyo nomi o‘lchov birligi Bir dona mahsulot tz_aly)_/orlash
mahsulot nomi uchun sarf hajmi
Mato Metr 3.5
Lepuchka Metr 2
Harbiy xizmatchilar |Zamok (kurtka) Dona 1
dala kiyimi Zamik (shim) Dona 1
Ip Dona 0.5
Piston Dona 6
2-jadval
Moddiy harajatlar uchun hom ashyo sarf migdori gimati
Material nomi O‘Ichov birligi Sarf . Narxi so‘m Sarf harajatlar
normasi
Mato Metr 3.5 50000 175000
Lepuchka Metr 2 12000 24000
Zamok (kurtka) Dona 1 3000 3000
Zamok (shim) Dona 1 1000 1000
Ip Dona 0.5 8000 4000
Piston Dona 6 1000 6000
Jami 213000
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3-jadval

Mahsulot ishlab chigarish uchun bir oylik va bir yillik sarflanadigan xom-ashyo xarajatlari

Ne | Xom-ashyo O‘Ichov Narxi, Bir oylik sarf xarajat,  |Bir yillik sarf
nomi Birligi so‘m ming so‘m Xarajat, ming so‘m

1 |Mato Metr 175000 |4 200 000 50 400 000

2 |Lepuchka Metr 24000 576 000 6912 000

3 |Zamok (kurtka) |Dona 3000 72000 864 000

4 |Zamik (shim) |Dona 1000 24000 432 000

5 |lp Dona 4000 96 000 1152 000

6 |Piston Dona 6000 144 000 1728000
Jami 213000 4982000 61488 000

Hato—oy = H * H,=175000*24=4200000

Hiep—oy = H * H,=24000%24=720000
Hpam—oy = H * H,=3000%24=90000
H,um—oy = H * Hy=1000%24=30000
H

o—oy = H* H,=4000*24=120000
Hpieoy = H * H,=6000%24=180000

Yuqoridagi jadval tahlilidan ko‘rishimiz mumkinki, 1 dona mahsulot ishlab chigarish uchun
so‘m miqdorda asosiy material xarajatlari sarflanadi.

Shuningdek, ishlab chigarish jarayonida elektr energiya xarajatlari amalga oshiriladi.
Elektroenergiya narxi quyidagi formuladan hisoblanadi:

W=P,-K,-T,-C,

bu yerda:

v — elektromotorlarning o‘rnatilgan quvvati;

¢ — o‘rnatilgan quvvatdan iste’mol quvvati ulushini ko‘rsatuvchi talab koeffitsienti;

7, — jihozni ishlash vaqti, soat: 9 soatdan 2 smena

C, _ 1 kVt elektroenergiyani narxi.
Wy =1-095-18-450 = 7695s0'm

Ushbu xarajatni quyidagi 4-jadvalda keltirilgan

4-jadval

O°‘Ichov
birligi

Kommunal xarajat

. Narxi
nomi

Bir oylik sarf
xarajat, ming so‘m

Bir yillik sarf xarajat,
ming so‘m

1 Elektr Kt

. 3847
Energiya

115 000

1385 100

Ijtimoiy extiyojlar uchun ajratmalar quyidagi formula yordamida hisoblanadi

Ijtimoiy extiyojlar uchun ajratmalar ZPx21%

Davr xarajatlari quyidagi formula bilan aniglanadi; DX=ZPx30%

Maxsulot ishlab chigarish va sotish xarajatlarga (RPRP) tayyor maxsulotni yetkazib berish va

sotish bilan bog‘liq xarajatlar kiradi va RP summasining 30% ni tashkili yetadi. RPRP=RPx 30%
Shunday qilib, 5-jadvalda maxsus dala kiyimini tannarxini aniglash ko‘rsatilgan.
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5-jadval
Ishlab chigilgan maxsus kiyimlarining tannarxini aniglash
Xarajat moddalari migdori, Summasi (so‘mda)
Moddiy xarajatlar 213000
Ish haqi 17000
Ijtimoiy ehtiyojlar uchun ajratmalar 2400
Davr harajatlari 3300
Ishlab chiqgarish va sotish harajatlari 2100
Umumiy harajatlar 237 800

Materiallarni tanlash hagigiy mehnat sharoitlarini hisobga olgan holda amalga oshirildi. Bundan
tashqari, ishlab chigilgan maxsus kiyimlarining ishlab chigarish sinov natijalari maxsus kiyimni
ekspluatatsiyalash muddati ikki barobar oshganligini ko‘rsatdi [3],
Yillik sarf- xarajatlar quyidagi formula bo‘yicha aniqlanadi:
Zg =S Ks
bunda: Zg- yillik xarajatlar,
S—maxsus kiyim tannarxi, so‘m
Ks- maxsus kiyim soni, dona.
Zgn =237000-100=23 700 000so‘m
Z44=225000-100=22500000s0‘m/
Demak, yangi maxsus kiyimni kiyib yurish muddatini hisobga olgan holda yillik sarf-xarajatlar 23
700 000so‘mni tashkil etadi, mavjud maxsus kiyim uchun esa - 2250000 so‘mni tashkil etadi
Yangi ishlab chigilgan maxsus kiyimni ishlab chigarishga tadbiq etishdan samarasi quyidagi
formula bo‘yicha aniqlanadi:
Eg=SdPd-SnPn,
bunda: Eg -yangi ishlab chigilgan harbiy hizmatchilar dala kiyimini tadbiq etishdan
iqtisodiy samara, so‘m;
Sd-mavjud harbiy hizmatchilar dala kiyimini tayyorlash uchun sarf etiladigan xarajatlar, so‘m;
Pd-mavjud harbiy hizmatchilar dala kiyimiga bo‘lgan yillik ehtiyoj, dona;
Sn-yangi harbiy hizmatchilar dala kiyimini tayyorlash uchun sarf etiladigan xarajatlar,
so‘m;
Pn-yangi harbiy hizmatchilar dala kiyimiga bo‘lgan yillik ehtiyoj, dona.
harbiy hizmatchilar dala kiyimiga bo‘lgan ehtiyoj darajasi bo‘linma hodimlari soni va kiyimdan
foydalanishning real muddatiga bog*liq.
Pd = Sn (12/Tq); Pn = Sn (12/T»),
bunda: T4 -mavjud harbiy hizmatchilar dala kiyimdan foydalanishning real muddati, oy;
Tn -yangi harbiy hizmatchilar dala kiyimidan foydalanishning real muddati, oy;
Sn -harbiy hizmatchilar dala kiyimini kiyib yuradigan bo‘linma hodimlari soni, Kishi.
Pd =100 (12/6)=200 ; Pn =100 (12/12)=100
6- jadvalda yangi va mavjud maxsus dala kiyimdan foydalanishning giyosiy taxlili keltirilgan.

6- jadval
Yangi loyihalangan maxsus Kiyimning igtisodiy samarasi
No | Boshlangan ma’lumotlar Ob‘_lcl_lo_v Mavju_d maxsus Yang! Maxsus
irligi Kiyim Kiyim
1 I\/_Ia_lxsus kiyi_m ishlab chigarilishiga So‘m 995 000 937 000
gilingan harajatlar.
Maxsus kiyimni kiyib yurish muddati:
2 | -normativ oy 12 12
-real 6 12
3 | Maxsus kiyimga bo‘lgan yillik ehtiyoj. dona 200 100
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6-jadvaldan ko‘rinib turibdiki mavjud maxsus dala kiyimning tannarxi tavsiya etilayotgan
yangi kiyim narxiga nisbatan biroz baland[4-5].

Lekin yangi harbiy hizmatchilar dala kiyimini kiyib yurish muddatini hisobga olgan holda
maxsus kiyimga bo‘lgan yillik extiyoj ikki barobarga kamayganini ko‘rishimiz mumkin. Ya’ni bir
yil davomida bitta ishchi uchun mavjud maxsus dala kiyimini 225000x2=536000 so‘mga olib
foydalansa, yangi turdagi maxsus kiyimni 237000so‘mga xarid qiladi.

Yangi loyihalangan maxsus kiyimni ishlab chigarishga tadbiq etishdan umumiy iqtisodiy
samara maxsulot birligiga :

Eq =450000-237000= 213000 so‘m

Shunday qilib, yangi maxsus kiyimni ishlab chigarishga joriy etishdan yillik igtisodiy samara
213000 so‘m (bitta ishchi uchun) tashkil etdi. Maxsus kiyimga ishlov berish texnologiyasini
takomillashtirish va himoyaviy qo‘shimcha matoni qo‘llash asosida ishlab chiqarilgan mahsulot
birligiga nisbatan mehnat unumdorligi oshdi. Yangi maxsus dala kiyimi iste’molchilar va
tikuvchilik korxonasi mutaxassislari tomonidan ijobiy baho berildi.
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DAG‘AL JUN TOLALARI ASOSIDA OLINGAN NOTO‘QIMA MATOLARNING FIZIK
XOSSALARINI ANIQLASH (AVTOMOBIL, AVIYATSIYA, KEMASOZLIK)

O.A. Toshbekov ?, F.U. Sultonova?, J.I. Oripov?

! Termiz davlat universiteti dotsenti

2Farg ‘ona politexnika insituti
(Qabul qilindi 22.02.2025y.)

Annotatsiya: To ‘gimachilik sanoatida ishlab chiqariladigan matolarning turlari juda ko'p bo lib,
to ‘gimachilik texnologiyasi- noto ‘qima matolar ishlab chigarish va sanoatda foydalanish ko ‘lami ortib
bormogda. Noto ‘gima mahsulotlar ishlab chigarish to‘qimachilik, avtomobil, aviyatsiya, kemasozlik
sanoatida qo ‘llanishi sanoatining nisbatan yangi sohasi hisoblanib, bu turdagi mahsulotlar arzonligi,
sifatining o ziga xosligi, ishlab chiqarish usullarining xilma xilligi bilan ajralib turadi.

Kalit so‘z: Dag‘al jun, noto‘qima, to ‘qimachilik, avtomobil, aviyatsiya, kemasozlik sanoat, mato,
deformatsiya.

AnHomauusa: B mexCmuibHOU HPOMBIUIECHHOCHU RPOU3BOOUNC MHOJICECHBO 6U008 MKAHEU, d
Macuimabpbl MeKCMULbHbIX MEXHONO02UL - NPOU3BOOCMEA HEMKAHbIX MAMEPUANO8 U UX NPOMBIULIEHHO2O0
ucnonvzosanus ygeauuugaromes. Ilpouzso0cmeo HemKauvlX u30equll CUUmaemcs OMHOCUMENbHO HOBOU
OMPACIvIO NPOMBIULIEHHOCIU, KOMOPAsl NPUMEHAEMC 8 MeKCMUIbHOU, A8MOMOOUTbHOU, A8UAYUOHHOL,
CYOOCMPOUMENbHOU NPOMBIUIEHHOCIU.DMOom  6U0 APOOYKYUU OMIUYAEMC HEBbICOKOU CMOUMOCHbIO,
OPUSUHATIBHOCMbIO KAYeCmed, pa3Hoobpasuem Memoobvl nPOU3600Cmed.

Knwuesvie cnosa: Ipybas wepcms, HemKaHvle MaAmMepudanvl, MeKCMUIbHAS, A8MOMOOUTbHAS,
ABUAYUOHHASL, CYOOCMPOUMENbHAS NPOMBIUIEHHOCTNb, MKAHU, 0ehopMayusl.

Annotation: There are many types of fabrics produced in the textile industry, and textile
technology—particularly the production and industrial application of nonwoven fabrics—is expanding. The
production of nonwoven products is a relatively new field in the textile, automotive, aviation, and
shipbuilding industries. These types of products stand out due to their affordability, unique quality
characteristics, and diverse manufacturing methods.
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Key words: Coarse wool, non-woven, textile, automobile, aviation, shipbuilding industry, fabric,
deformation.

Noto‘qima matolar ishlab chiqish va avtomobil, aviyatsiya, kemasozlik sanoatida qo‘llanishi
uchun igna gadash mashinasi yordamida amalga oshiriladi, ignalar orasidagi masofa 1 sm.ni tashkil
etadi. Tarash mashinasida galinligi hisobga olgan holda taralib keladi. Taralgan xolislar igna gadash
mashinasi yordamida ikki taraflama tolalarni bir birining orasiga birlashtiradi so‘ngra yelim bilan
presslash mashinasi yordamida amalga oshiriladi [1] .Presslash barabaning issiglik tempraturasi 300
°S bo‘ladi. Jun tolasidan avtomobil sanoatida ishlatiladigan noto‘qima matolar ishqalanishga
chidamliligini aniqlash, shovqin yutish koeffesentiini o‘rganish, havo o‘tkazuvchanligi xususiyatiga
ega bo‘lib mator va divigatel, shina ovozi, atrof-muhit ovozi, shum izolatsiya gilish vazifasini
amalga oshiradi [2].

Jun tolasidan noto‘qima matolar hozirgi kunda kiyim kechak sanoati, avtomobil sanoati,
kemasozlik, o‘t o‘chiruvchilar, qurilish sohasida va boshqa turdagi ishlab chiqarish sanoatida
foydalanib kelinayabdi. 1-jadvaldagi xomashyolar tarkibi bo‘yicha noto‘qima mato tayyorlandi.

1-jadval
1300 gr/m2 dagi yangi avtomobil sanoati uchun go‘llanilgan noto‘qima mato tarljdbi
Ne Xomashyolar nomi Tarkibi, mas.% Xomashyolar nomi Tarkibi, mas.%
1 Mahalliy dag‘al jun tolasi 90 Mahalliy dag‘al jun tolasi 90
2 Ogsil asosida olingan tabiiy yelim 9,2 Ogsil asosida olingan tabiiy yelim 9,2
3 Polietelin 0,8 Polietelin 0,8
4 Noto‘qima mato 100 Noto‘qima mato 100

Noto‘qima matolar olinishida titish tozalash arlashtirish va tarash mashinasi yordamida 2-6 mm
galinlikda igna gadash mashinasi yordamida tolalar bir biriga garshi tolalarni chalishtirib biriktiradi,
tarkibida 10 dan 30 % gacha yelim aralashtirib presslash barabani yordamida presslanadi,
presslangan noto‘qima mato sovutish bunkeridan o‘tkazildi. Sovutilgan noto‘qima matolar tayor
mato barabaniga o‘rab olinadi. [2;3]. Olingan noto‘qima matolar turli xil galinlikda noto‘qima
matolar olinadi (1-rasm).

1-rasm. Jun tolalaridan olingan noto‘qima matolar
(avtomobil sanoatida ishlatiladigan noto‘qima matolar).

Avtomabil sanoati uchun [8;9]. noto‘qima matolar orqali boshqa sanoat korxonalar jumladan
avyatssiya, kemasozlik, qurilish, to‘qimachilik sanoati oralig-to‘ldiruvchi vazifasinibajarishi
inobatga olgan holda, turli ulushlarda olingan mahalliy jun tolali matolar galinligi o‘Ichandi.
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HorykuMmasap KaJauHIATH (mm)

B ]-HaBpMyHa N 2-HaBbMyHa i 3-HaBpMyHa

2-rasm. TF121-noto‘qimalarning qalinligi.

Yangi tarkibli 3 xil variantda olingan noto‘qima matolarning hajmiy zichligi, havo
o‘tkazuvchanligi, ishqalanishga chidamliligini namlikni o‘ziga shimib olish darajasi xossalari
Toshkent to‘qimachilik va yengil sanoat Instituti qoshidagi “CENTEXUZ” laboratoriyasida mavjud
qurilma-asboblarda, belgilangan standartlar asosida tekshirish usullarida tajribalar o‘tkazildi
[10;11].

2-jadval
Y G-002C jihozi tavsifnomasi
Ne O‘Ichash birligi Tasnifi O‘Ichash birligi Tasnifi
1 OF‘Ichash tezligi 15-30 (min) O‘Ichash tezligi 15-30 (min)
Yugori aniglik 0,1 mkm Yugori aniglik 0,1 mkm
3 Ko‘p bosqichli test usuli 20 turdagi Ko‘p bosqichli test usuli 20 turdagi
tolalarni o‘rganish va tahlil qilish tolalarni o‘rganish va tahlil qilish imkoni
imkoni mavjud mavjud

3-rasim. YG-002C jihozi. Mato tarkibidagi tolalarning bir-
biriga bog‘lanishi zichligi tasviri.
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6- rasm. 3-namuna (86,5 % jun).

Matolarni ishlab chiqarishda zarur ko‘rsatkichlaridan biri og‘irlikdir. DW-1111 maxsus
pnevmatik na’muna qirquvchi asbob yordamida har bir olingan namunalarning turli joylaridan [5].
3 tadan na’muna qirqib olindi va maxsus tarozida tortilib, yuza zichligi aniglandi (3-jadval).

3-jadval
Matolarning yuza zichligi va hajmiy zichliklari
O‘Ichov birligi (gr/m2), (kg/m3)
Variant tartibi Yuza zichligi Hajmiy
(gr/im2) zichligi(kg/m3)

1- Namuna (1300 m2) 1300 565,2

2- Namuna (1600 m2) 1600 4848

3- Namuna (2200 m2) 2200 594,6
Solishtirma to‘qima (2200 m2) 2200 594,6
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Olingan namunadagi matolarni yuza zichligi hamda hajmiy zichligi aniglanib 1-namunadagi
yuza zichligi 1 m3 da aniqlandi va og‘irligi bilan bir xil chiqdi va boshqa namunalarimiz xam 1-
namunamizga o‘xshab og‘irligi bilan bir xil chiqdi. Hajmiy zichligi matoning og‘irlikning
xajmiga nisbati orqgali aniglandi. 1-namunam hajmiy zichligi 565,2 kg/m3 tashkil qildi 2-
namunam hajmiy zichligi 484,8 kg/m3, 3-namunam hajmiy zichligi 594,6 kg/m3 va solishtirma
matoning hajmiy zichligi 594,6 tashkil qildi. Natijalardan ko‘rinib turibdtiki 1-namuna hajmiy
zichligi solishtirma namunaga yaqin qiymatga ega hamda og‘irligi jixatidan ustunligi aniglandi.
Yani l-namunaning og‘irligi solishtirma va boshga namunalarga nisbatan yengil yekanligi
isbotlandi [12;13].

Xulosa
Respublikamizda to‘gimachilik sanoatining rivojlanganligini, toladan nafagat kalava ip balki,
noto‘qima, to‘qimachilik, qurulish, aviatsiya, kemasozliklarda ishlab chigarish hamda ularni
eksport gilish yildan — yilga oshib borayotganligini, mahsulotlarni sifatini ta’minlash,
assortimentini oshirishda mahalliy dag‘al va yarim dag‘al jun tolalaridan keng assortimentda
mahsulotlar ishlab chigarish hamda fizik-mexanik va sifat ko‘rsatkichlarni yaxshilash bo‘yicha
tadgiqotlar olib borilmoqda.
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XVYJI YCYJIIA YAHT TO3AJIOBYU KYPUJIMAHUHI TOJIAJIA ®WJIHTPHU
COJIMIITUPMA KOHTAKT IO3AJTAPUHU AHUKJIAII YCYJIN

N.T. Kapumos, A.H. Mananues, A.C. McomuaanHoB

Dapseona noAUumMexHUKA UHcmumymu
(Kabyn kununou 22.02.2025 i.)

Aunnomauus. Ywby maxonada uaumenu 2asiap 6a 2a3 apalauiMAalapuiu Xyan ycyaod mo3danosuu
KYpUIMAHUHe pomop uivmpuea mywaniaouean 0as3aivm moralapuHuHe maccacuea O0&muK Xoa0d
CONUUMUPMA KOHMAKM 103ANAPUHY AHUKAAW YYYH 01ub Oopuiean Hazapuii maoKuKOmiap Hamudxicaiapy 8a
KUIUHean Xucoonap xeimupuiean. bynume namuocacuda 6azanem mona mywaneaw pomop QuibmpHuHe
Kapuuaux Koa@ouyueHmiapuny aHuKiaul y4uyH UMKOHUSIM APAMUieaH.

Taanu cyznap: uanenu 2as, 2as apaiquimaniapu, Xyai yYcyai, Kypuima, pomop, uivmp, 6azanvm,
KOHmaxkm ro3aiapu.

Aunnomauun. B cmamve npedcmagnenvl pe3yibmamosl meopemuyeckux UCCIe008AHULL U PACUEmO8,
npoeeaeHHbzx no onpeaeﬂeﬂuro OMHOCUMEIIbHbIX noeeprocmeﬁ KOHmaxkma 6 3asucumocmu om mdaccobl
0a3a1bMoBbIX B0JIOKOH, PACNONIONCEHHLIX HA POMOPHOM (huibmpe YCMPOUCmMea Ojsl MOKPOU OYUCHKU
3aNbLUIEHHbIX 24308 U 2a308blx cmeceli. B pesyiomame NnoABUNACH  B03MOINCHOCHb onpedeflumb
K03 uyuenmol conpomugierus pomopHo20 Quibmpa, panoioHCeHH020 6a3aibmo8biM 60JOKHOM.

Knrouesvle cnosa: 3anviiennvlii 2as, 2azosvie cmecu, MOKpbIll cnocob, annapam, pomop, uibmp,
6&3a]lbm, KOHMAKNHblE NOBEPXHOCNIU.

Abstract. This article presents the results of theoretical studies and calculations conducted to
determine the relative contact areas depending on the mass of basalt fibers placed in the rotor filter of a
device for wet cleaning of dusty gases and gas mixtures. As a result, it was possible to determine the
resistance coefficients of a rotor filter with basalt fibers.

Key words: dusty gas, gas mixtures, wet method, device, rotor, filter, basalt, contact surfaces.

Kupum

XyJa ycylja 4YaHr TO3aJOBYM KYPWIMAIAPHUHI AaCOCHM mapamerpiapH, To3aialira
OepuinaéTrad ra3 Ba KOHTaKT MocJiaMajapura Oepuiaérran CyroKIuK capdiapu, To3ajall BaKTH Ba
TO3aJlaHAJIUTaH Ta3 TapKUOWJard AWCIepC 3appavaiap Ba &T TazNapHUHT (UMK KUMEBHU
xoccanapu, OepuiiaéTraH CYIOKJIMKHUHT KOHTAaKT I03aJlapMHU OIIMPHIN yCYJUIapH Ba yIApHHHT
(bu3uK KUMEBUI XOCCAIapu KUPAJTH.

Yanrnu Tra3nap Ba Ta3 apajaliMaJapiHU TO3aJI0BYM KypUIMAJIapHUHT  TO3ajall
camMapaJopJIuTd  KOHTAaKT  MOCIAMAJIAPUHUHT  TY3WIHMIIUTA Ba  YJIAPHUHT  KapIIWIHK
kodddunmernapura O6ornuk Oynamu. Xo3Upru KyHAa spaTWiIaéTraH KypUIMaJapHUHT KOHTAKT
MOCTaMajJapuHi  KOHCTPYKUMSUIADUHM — TAKOMWIUIAIITHPUINIA — TO3aJIaHAJWTaH Tra3  OwuiaH
OepuinaéTrad CYIOKJIMKHH Y3ap0 KOHTAKTMHU OIIMPHIN acocuil Bazudamup. by ¥3 HaBOatuma
TO3aJIalll camMapaopIuruHu omupasau [1].

TaaKUKOT 00beKTH

IOxopunaru Tanabnapnan kenud YUKUO OM3 TOMOHMMU3AH YaHTJIM Ta3liapHUu XYyJ yCyija
TO3QJIOBYM POTOPIIM ammapaTHU SHTU KOHCTpykuuscu spatungu [2]. Kyiuga Oy anmapaTHUHT
cxemacu kentupuirat (1-pacm).

Spatunran KypWIMaHUHT aiJaHyBUM POTOPJIM KOHTAaKT MoOcJIamMacura YpHaTUJIaJuraH
TasHY TYJaT TYpJiap Ba ylap opacura TyIIaJaJuraH TOJaJd MaTepHual Typu TO3aJaHaIuraH
YaHTJIM Ta3HUHT (U3MK Ba KUMEBHUM XyCycHSITIapura, TeMIeparypa pexumiapura xamja Imynar
TYpJAAPHUHT Ba TYIIAJITaH TOJAIM MATCPHUATHWHT THIPABIMK KapIIWIHK KO3()HUIMECHTIapU Ba
ynap OpKamu XHcoONaHaguraH WYKOTWITaH Oocumiapra OOFIMK XO0Ja, FOKOPW TO3ajall
camapaJIOpJIMTUra SpUILUII [IApTH OPKAJIU TaHJIaHaIu [2].

Hazapuii TankukoTnap HaTWXKacuaa TaBCUS STWIAETTaH KypUIMaHUHT YMYMUN THAPABIUK
KapIIUJIUTHHA XUCOOJIOBUM TEHTJIAMACH KENTUPUO unKapruiras [1].

| o, ’ S -6 S
AP =% .p =S 4| AIT——+ +
wm //11 d N p(?/w 2 ESC .a AK . Sr égcymmmc
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2 2 2
) | ) | o)
Xpau oM +22_2p +/13_3p y (1)
2 dk 2 dt 2
by tenrnmamanan ¢oiinananuO, KypuIMaHUHT YMYMHN KapmwiuK Kod(QHUIIHEHTHHU
Kyluaaruia €3uIuMU3 MyMKHH.
gyM = écup + §¢ M. + ngc (2)

bynna E&wp-KypuiiMara TO3aJaHaJWTaH Ta3HW KHPHUTHUINAA HINKAJIAHWII Ky4YHJIAH XOCHI
Oymamurad KapimmwiuK KO3IPQPUIUCHTH, Exn-POTOP-QUIBTPIN KOHTAK MOCIAMACHHHUHT KaPIIWIHK
KOYQPUIUEHTH,  Cum- KypWIMAJAH TO3AJAaHAJAMIaH Ta3HM YMKAPHIINAA HIIKATAHUII Ky4UJaH
XOCHJI OYIafurad KapIinK KO3 OUITHESHTH.

Cyroknnk Toszanauran
| L Cyrokmnk AR
= A
177 Y. 9 9 5
]
__l > [l nam
N Y
1
| [l nam o Cyroxmmk

1-pacM. AnmapaTtHu yMyMUH KYpHHUILH.
1- mwmHApUK TaHa 1, 2- YaHTIM Ta3HU KUPUTYBYM KyBYp, 3-TO3alaHTaH Ta3HU YHKapyBYH KYyBYp,
3, 4-tasiHY AUCKIAp, S-CTepiKeHyap, poTop Banu 6, TasHY 7- UKKM KAaBaTIM IyJaT CeTKa, 7a- TOJAJIM MaTepHal,
8-nopmmumHUKIap, 9-CyIOKIMKHA cound Oepumr ydyH mTyrepnap, 10-caTxHu MebEpiamTupyBun KyBup, 11-miam
KyBYpH, 12-aiinanyBun poropu 12, 13-TroMmuniapuiu yiab KOJIyBUd MocCIama.

KypuiManuHr — poTop-QMIBTPAM  KOHTAKT  MOCJIIAMAaCHHUHT  YMYMHH  KapUIHIUK
KodppummeHTrn Exyw, TO JAIM MaTepHal TYIIATAAWTaH TasHY CETKAJApHUHT KapIIMINK
kodhdunureHTn &,  TONaTd MaTepUaTHUHT KapUIIUK KodpduuueHtHn &;, Xamaa KOHTaKT
MOCJIaMacura CenmiIaéTral CYIOKIMKAAH XOCHJ OYyiaauraH KapIIMinK Kod(QOUIMEHT JapuHUHT
Eeyioxmx MUFUHIUCUTA TEHT OYnaau. SpHu

Epn =(EHE +E ) (3)

Anmnaparra OepunaérraH ra3, TasgHY CeTKa Ba ToJalM MaTepuan opkanu Yyraau.TasHu
CEeTKAJIAPHUHI YyJldaMilapy yJlap opacura TylmaJa€IraH TOJalu MaTepUuaaHu yiad4amilapura sbHU
y3YHJIMTUra JMaMeTpura Ba TYIIall KaJIMHIMrUra OOfJIMK XOJ1J1a annapaTHU WIUIATHIN KapaéHuaa
TOJIAJIADHU CETKaJapAa XOJIATUHU Y3rapTUPMAaciMK IIApTH OpKalu TaHnaHaau. Tymanaérran
TOJIAJIM MaTepuall KAJIMHJIWIH 3Ca YHUHI KOHTAaKT O3aJIAPUHU KapIIMIMK KO3 (UIHMEHTIapUHU
Takpubanap OpKalu aHWKJA0, yHra OOFIMK XOjjaa TaHnaHaau. byHna kapmmnuk xkoddQuimentu
KUAMaTHHU TaHJIAlAA, TO3aJall camMapajopiurd OesrijiaHraH MebEp TanaOraapuHU KOHIAWPHIIUIL
LIapTH YBTUOOPTa OJMHAIM.

Wnmuii TagkMKOT MIIKMJIA aNlapaTHUHI poTOpra TyIIaJaJuraH TOJIAJM MAaTepUaMHU
COJIMIUTHPMA KOHTAKT [03aJIapUHU aHUKJIAITra KapaTWirad Ha3apuil TaAKUKOTIap oinub OOpuiIIn.

Ounetp cubartuma Y30ekucToHHHHr (DaproHa IIAXpHa HIUIA0  UMKAPUIASTraH
I'OCT10499-95. ISO 9001:15 mapkanu 6a3anbT ToJA TAHIAHIN.

bazanpT TOnamapuHM Maccacu POTOPHHUHT ViuaMura OOFIHMK Xojaa EHwimb TaHJIaHIIU.
bazanbT Tonanap san B=700Mm Ba nuamerpu 6yitnad y3ynnuru L=950 MM HU TalIKui 3TIM.
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bazanbet Tosa anekTpon Taposuma m=100; 150; 200 rpamman TopTHO onmMHIU. 3-pacMmaa
m=100 rpam 6yiran 0azanbT ToJa KYPUHUIIN KEITUPUIITaH.

3-Pacwm. BazansT TOJIANIA

2- Pacwm. Taxpuba KypUIMacHUHUHT yMyMuii (UIBTP KYPUHMAILIH.
KYpUHHUILIHA.
bazanpt Tonmanapu DSM wmapkanu kamepa Ba Langdorpssestengweg-1603201mapkanu
CMO001-CYANS o6wuonoruk mukpockon épmaamuaa 100 mapra karrajgamtHpwinb, GoTo cyparu
onuHU (4-pacm).

4-Pacm. bazaneT TomanmHT MuKpockoraa 100 MapTa KaTTaJamTHPUITaH Ky PUHIIIH.

Muxkpockoraa 100 MapTa KaTTaJalITHPWITAH [IUIIA TOJAHUHT ypTada JHaMeTpH dj-,p=900

MKM HH TallIKWI 3Tau. Macirabra 6ynuaranaa sca

d=—2 = 900 = Qmxm
M 100

macut

HH TAIIKWJI STIHU.
OJIMHIraH HATHKAJIAP

Keiinnru Ba3uga 6a3anbT ToJaHU COJIUIITHPMA KOHTAKT I03aJIapMHH aHUKJIAIITa KapaTUIoH.

bazayibt Tonau GUIBTPIOBUM AJOKA F03aCHHU XUCOOJIAIl YIyH 3WWIMKHH TOMHII GopMyacuIaH

doitnananunau [3].

p=%,1<2/ﬂ43 (1)

Oy epla m — 6a3aybT ToJia Maccacu, Kr; V — 0a3aibT Toja XaKMu 0Ynub Kylingarunya aHuKIaHaIu,
3.
M,

V =zR?-L,M° )

By epna R — 6a3ansT Toma paauycu, m; L — 6a3anbT ToNa Yy3YHIIHTH, M;
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2 — yn ¢dopmynanu 1 — ¢opmynara KyiHuo, 6azanpt Tona y3ywimra L Hu Tommiica dopmyna
KyWJaru KypuHUILTa KeJaIu.

L — m
propl 3)
Bynna p=2600 kr/mM3 6a3aibT 3UUIHIH.
3 — dopmyma épmamumma m = 100; 150; 200 rpamm ofupiauKIard 0a3ajabT TOJAJAPHUHT
y3YHJIMKIIAPUHU aHUKJIAHMH3.
m 0,1

L, =——= —5 =7950m
7R°p 3,14-(4,5-107)°-2600
[y ycynaa m = 150; 200 rpam orupaukaard 6a3anbT TOJATAPUHUHT Y3YHIUKIAPU TOTIUIIIN.
1.m =100 rp 6ynranma, l= 7950 wm, 2. m= 150 rp 6ynranga, | = 11920 wm,
3.m =200 rp 6ynranga | = 15900 m,
bazanbT ToNManapuHUHT CONMIUTHPMA KOHTAKT FO3aCHMHM TONUII Y4yH YHMHT AHAMETpHUra
OOFIHUK X0JIa aillaHaCH y3yHJIMTH TONWIIAN, M;

I,=27-R=2-3,14-.0,0000045 = 0,00002826 (4)

[[nma Tonacu yMyMHH Y3YHJIUTIMHH, alllaHACH Y3YHJIATUIAa KYNAWTUPWICA COJULITHPMA
KOHTAaKT F03aCHHU TOIUII MYMKUH. SIbHU

S=1,,-I, (5)
(3) Ba ( 4) Tenrnamanap KuimaTiIapuHH (5) TeHriIamara Kyiuiaca 0azaiabT TOJIAJApPUHUHT
COJIMIITHPMA KOHTAKT F03aCHHY aHMKJIAII TEHITIAMACH K0 YHKaau, M2;
m 2m

S =" _oz.R=S" (6)
@ 2
P R-p
oynga 2= 2600 kr/m%, 6asanst 3uaaury; R=0,0000045 M, Ga3ansbT TONA PAgUyCH.

(6) TCHIJIaMa épnaMI/ma mumnia TOJAJIAPUHUHI COJIMIOITUPMA KOHTAKT HO03ajlapu aHUKJIIaAHIH
[22,38].

2m 2.0,1 0,2 X
R.-po 0,0000045-2600 0,0117

m = 150; 200 rpam ofupnuknaru 0azaibT TOJNAJAPUHUHT XaM COJMIITHPMA KOHTAKT lo3ajlapu
TOTMIIIH.

l.m = 100 rp 6yaranga,Se = 17 M% 2. m 35
=150 rp 6ynranma, S¢ = 25,5m%;

3.m = 200 rp Gynranma, Sy = 34 M? Hu
TAIIKWII 3T/IH.

)
Kowmmiorep gactypu acocupga 0azaibT §
TONATAPUHUHT  COJMINTHPMA  KOHTAaKT 5
I03JIaPUHH Maccacura GOFIUKINK &
rpaduru Kypuiaau (5-pacm). g
Onunran perpeccus TEHITITaMaCUuHU 5 -
KYPHUHUIIN KyHHIarnya. 2
y =0,001x2 - 0,13x + 20 q
R?=0,9873 15 . . . . .
Xyﬂoca. 100 120 140 160 180 200

Pmoprn 'l')“'ummau DazaabT TOJTAJIADHHHHT MAaCCaCH, epavm

IOkopuna kenTupwiran WIMHUN-
TaIKUKOT MLUIApU HaTHXalapura Kypa, 5-pacm. Basaner Toma maccacura GOFIMK XOJa CONHIITHPMA
YaHIJIM rasjiap Ba TIa3 apajaliMajapuHHu KOHTAKT I03a/IapHHHHT §3rapuil rpaury.

XY ycynga TO3aJIOBYM KypUJIMAHHHT POTOp (puibTpura Tymamaguran 0azainbT TOJAIAPUHHHT
Maccacura OOFJIMK XOJiJa COJMIUTHPMA KOHTAKT IO3aJIapMHHM aHUKJIAll Y4yH ojub Oopuirat
Hazapuil TaIKUKOTIap HATMXKalapu Ba KWIMHTaH XUCOOJap KeNTUpWUIAW. BYHWHT HaTuxkacuua
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0a3a’mbT TOJA TYHIANTaH POTOpP (PHIBTPHUHT KAPUIMINK KOA(G(OUIMEHTIAPHHNA aHUKJIAIl YIyH
UMKOHUST SIPATHIIIH.
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TOMCHILATIB SUG'ORISH TIZIMINING PAXTA NAVLARI VA HOSILIGA
TA'SIRINI BAHOLASH

Sh. Ermatova?, A. Xoshimov?, D. Atakulov?, D. Jumaboyeva?!, Z. Abdulxayev?

Y “Toshkent irrigatsiya va qishloq xo ‘jaligini mexanizatsiyalash muhandislari instituti” Milliy tadgiqot

universiteti (d.atakulov@tiiame.uz)
2Farg ‘ona politexnika instituti,
(Qabul qilindi 22.02.2025y.)

Annotasiya. Mazkur ilmiy maqolada tomchilatib sug ‘orish tizimining turli paxta navlariga ko ‘rsatgan ta’siri
chuqur tahlil qilinadi. Tadgiqotning asosiy maqgsadi — paxta yetishtirishda tomchilatib sug ‘orish
texnologiyasining samaradorligini aniglash, suv resurslaridan ogilona foydalanish imkoniyatlarini baholash
va hosildorlikka ijobiy ta’sirini ilmiy asosda o ‘rganishdan iborat. Shu magsadda maqolada o‘n nafardan
ortiqg olimlarning ushbu yo ‘nalishda olib borgan tadgiqotlari qiyosiy tahlil qilinib, turli paxta naviari,
agrotexnik sharoitlar va tuproq tiplari asosida solishtirma natijalar keltirilgan. Tahlillar shuni ko ‘rsatadiki,
tomchilatib sug ‘orish tizimi an’anaviy sug ‘orish usullariga nisbatan suv sarfini 35-50% gacha kamaytirgan

holda, hosildorlikni sezilarli darajada — 40% dan ortig oshirishga xizmat giladi. Bunda aynigsa, paxtaning
ayrim intensiv navlari ushbu texnologiva sharoitida yuqori natijalar bergani alohida ta’kidlangan. Turli
tadqgiqotlar orgali turli tuprog-iglim sharoitlarida tomchilatib sug ‘orish tizimining ta’siri, suvdan

suvdan foydalanish samaradorligi (WUE), paxta tolasi sifati va igtisodiy ko ‘rsatKichlar chuqur
solishtirilgan. Maqolada, shuningdek, tadgiqotlar natijasida shakllangan umumiy xulosalar, amaliy
tavsiyalar va istigbolli yo ‘nalishlar haqgida batafsil ma ’lumotlar berilgan.

Tayanch so‘zlar: tomchilatib sug‘orish, paxta naviari, hosildorlik, suvdan foydalanish
samaradorligi, agrotexnologiya.

Abstract. This scientific article presents an in-depth analysis of the impact of drip irrigation systems
on various cotton varieties. The main objective of the study is to determine the effectiveness of drip irrigation
technology in cotton cultivation, evaluate the potential for rational use of water resources, and scientifically
assess its positive influence on yield. The article provides a comparative review of research conducted by
more than ten scholars, taking into account different cotton varieties, agronomic conditions, and soil types.
The analysis shows that drip irrigation systems can reduce water consumption by 35-50% compared to
traditional irrigation methods while increasing crop yield by more than 40%. Particular attention is given to
the superior performance of certain high-yielding cotton varieties under drip irrigation conditions. The study
also compares water use efficiency (WUE), fiber quality, and economic indicators across diverse soil and
climatic conditions. The article presents general conclusions, practical recommendations, and outlines
promising directions for future research.

Keywords: drip irrigation, cotton varieties, crop yield, water use efficiency, agronomic technologies.

Annomayus. B oannou Hayunol cmambve Npoeeoén yenyOiEHHbLIL aHAAU3 6030€UCMEUS CUCTEMbL
KanejlbHoco OpouteHus Ha pdasjludHble copma XJ10n4amnuka. Ocnosnoi yeivro UCCeO0B8AHUS AGNACTCS
onpedeﬂeHue angbeKmmiHocmu MexXHolocuu KanejlbHo2o OpouileHus npu 603()€]Zbl661Huu XJlonka, oyeHKa
PAUUOHRANIBHOCO UCNOJIb3068AHUA B800HbBIX pecypcos u usyyerue eé  NoNoHCUMENbHO2O GIAUAHUS HA
VPOIUCAUHOCb HA HAYYHOU OCHOBe. B cmambe nposedeno cpasrumenvhoe ucciedosanue bonee yem oecamu

54 Scientific-technical journal (STJ FerPl, ®apIIl UTXK, HTXK ®epllH, 2025,T.29. cremn.Boimyck Ned)


mailto:d.atakulov@tiiame.uz

MEXAHHKA

HAYYHBIX pAOOM, 6bINOIHEHHBIX PATUYHLIMU VUEHbIMU, C YYEMOM COPMOS XIONYAMHUKA, A2POMEXHUYECKUX
yenogul u munos noue. Pezynvmamul ananuza nokaszwiearom, 4mo npUMEHeHUe KAneibHo20 OpOUEeHUs.
N0360J51em CHU3UMDb pacxod 800bl Ha 35—50% no cpasHenuro ¢ mpaouyUuoOHHbIMU MEMOOAMU, OOHOBDEMEHHO
nosviwias ypooscainocms 6onee uyem Ha 40%. OcobenHo noouéprusaemcs 6vbiCOKAs NPOOYKMUBHOCHb
OMOENbHbIX UHMEHCUBHBIX COPMOE XJIONYAMHUKA NPU UCHONb308AHUU OAHHOU mexHoaocuu. B pamxax
0000WénHo20 ananusa OvLIU paccMompenvl nokazamenu 80003 gexmusnocmu (WUE), xavecmea
XJIONKOBO20 BONOKHA, A MAKNCE IKOHOMUUECKUE ACNEKMbl 8 PASIUYHBIX NOUECHHO-KIUMAMUYECKUX YCOBUSIX.
Cmamwvsi makoice eKmouaem 000CHOBAHHbIE BbIBOOLL, NPAKMUYECKUE DPEKOMEeHOAyuu U NepcnekmusHbie
Hanpasienust OANbHeUUX UCCIe008aHULL.

Knrouesvle cnosa: xanenvhoe opouienue, copma XAONYAMHUKA, YPOICAUHOCHb, IPEHEKmueHocms
UCNOTL308AHUSL 800bL, AZPOMEXHONIOSUL.

Kirish. Suv tanqisligi va barqaror gishloq xo‘jaligi amaliyotlariga bo‘lgan ehtiyoj dunyo
miqyosida sug‘orishning samarali usullariga qiziqishni oshirmoqda. Shunday texnologiyalardan biri
sifatida tomchilab sug‘orish tizimi eng istigbolli usullardan biri bo‘lib, suvni bevosita ildiz zonasiga
aniq yetkazib berish orqali suv yo‘qotilishini kamaytiradi va ekinlar hosildorligini oshiradi. Paxta
esa butun dunyoda kerakli ekin hisoblanadi va ayniqsa, suv resurslari cheklangan qurg‘oqchil va
yarim qurg‘oqchil hududlarda qishloq xofjaligi iqtisodiyotida muhim rol o‘ynaydi. Paxta
yetishtirishda tomchilab sug‘orish tizimidan foydalanish suvdan foydalanish samaradorligini
oshirish, o‘g‘itlashni optimallashtirish va hosil sifatini hamda miqdorini yaxshilash imkonini beradi.
Oldingi tadgiqotlar turli tuproq turlari, iglim sharoitlari va paxta navlariga garab turlicha natijalarni
ko‘rsatgan. Shunga qaramay, tomchilab sug‘orish tizimi va paxta navlari o‘rtasidagi o‘zaro
ta’sirlarni chuqurroq tushunish uchun turli dala sharoitlarida keng qamrovli baholashlar o‘tkazishga
ehtiyoj seziladi.

Tomchilatib sug'orish paxta hosildorligi va turli navlar va tuprog sharoitlarida resurs
samaradorligini oshiradi [1]. Choudhary va boshqalar. (2016) Amerikaning H-1236, Bt va Desi
g‘o‘za navlariga qo‘llanilgan tomchilatib sug‘orish suvdan foydalanish samaradorligi 0,58
kg/mS bo‘lgan holda 2671 kg/ga gacha hosil berganligini ma’lum qildi [2]. Singx va boshqalar.
(2018) tavsiya etilgan azot dozasining 75% bilan 0,8 ETc da tomchilatib sug'orish 2428 kg/ga
hosildorlikka ega bo'lgan, iste'mol gilinadigan suvdan 7% ga yuqori, lekin 62,1% suvni tejash
imkonini berganligini hujjatlashtirdi [3].Suriyaning Xama shahrida Aleppo 33/1 navida
tomchilatib o‘g‘itlash yer usti sug‘orish bilan solishtirganda hosildorlikni 50% dan ko‘proq
oshirishga olib keldi, shu hududda o‘tkazilgan yana bir tadqiqotda samaradorlik uch baravardan
ko‘proq yaxshilangani qayd etilgan. (Janat and Somi, 2001). Hindistonning Koimbatore shahrida
Bt-paxta gibridida tomchilatib sug‘orish hosildorlikni 44,4 foizga oshirgan bo‘lsa,
O‘zbekistonning Buxoro viloyatida tomchilatib sug‘orish suvdan foydalanishni 4780 mS/ga dan
3339 mS/ga gacha qisqartirdi va hosildorlikni 3,58 dan 4 sentnerga ko‘tardi [4].

Siag va boshqalarning go'shimcha dalillari. (2009), Jayakumar va boshqalar (2014), Bhalerao va
boshgalar. (2001) suvni 30% dan 59% gacha tejashni, optimal Kirishlar bilan o'g'it
samaradorligini oshirishni (biologik o'g'itlash bilan 75% RDN dan 150% gacha) va yaxshilangan
igtisodiy daromadni (foyda-xarajat nisbati 1.88:1 ga nisbatan 2.03:1 ga teng) ko'rsatadigan
ushbu topilmalarni qo'llab-quvvatlaydi [5]. Bundan tashqgari, paxta sifatining afzalliklari,
masalan, ko'sakning og'irligini oshishi gayd etilgan [6]. Ishqoriy, sho'r va qumli tuproglarda Bt
va Bt bo'Imagan navlarda o'tkazilgan ushbu tadgiqotlar tomchilatib sug'orish paxta hosildorligi
va sifatiga ijobiy ta'sir ko'rsatishini ko'rsatadi [7].

Ushbu tadqiqot tomchilab sug‘orish tizimining turli paxta navlariga ta’sirini, jumladan, suv
tejash, hosildorlik va suvdan foydalanish samaradorligini baholashga qaratilgan. Ushbu o°zaro
ta’sirlarni o‘rganish orgali tadqgiqot fermerlar, suvchilar, agronomlar va siyosatchilarga paxta
yetishtirishda barqaror sug‘orish strategiyalarini joriy etishda amaliy tavsiyalar berish,
resurslardan foydalanish samaradorligini oshirish va qishloq xo‘jaligi barqarorligiga hissa
go‘shishni maqgsad qilgan.
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Metodologiya.

“Elicit” gidiruvi orgali aniglangan Yuklangan magolalar soni:
magolalar soni: n=0
N=50

'

Magolalar quyidagi mezonlar yordamida
tekshirildi: Paxta turi va navlari. Sug'orishni
taggoslash. Hosildorlik ma‘lumotlari. Tadgiqot
ko’rinishi . Ma'lumot turlarini muvofiglashtirish
tadgiqoti. Nashr turi

v

]

Tahlil uchun ajratib olingan maqolala soni: Tekshirilgan magolalar soni:
n=10 n=50

2.1 Magolalar gidiruvi

Tadqiqot savoliga ko'ra, “Tomchilatib sug‘orish tizimining paxta navi va hosildorligiga ta’sirini
baholash” mavzusiga alogador 126 milliondan ortiq ilmiy maqolalar Semantic Scholar bazasida
qidirildi. So'rovga eng mos keladigan 50 ta maqola tekshirildi. Mavzuga alogador 10 ta magola tahlil
uchun ajratib olindi:

Tadqgiqot

Tadgiqot joylashuvi

Choudhary et al., 2016 Hisar, India
Sigh etal ., 2018 Punjab, India
Janat and Somi, 2001 a Hama, Syria

R.Ketal ., 2012

Coimbatore, India

Khamidov et al., 2023

Bukhara region
Uzbekistan

Siag et al., 2009

Abohar, Punjab, India

Jayakumar et al., 2014

No mention found

Janat and Somi, 2001 b

Hama, Syria

Bhalerao et al., 2001

Akola, Maharashta

Meiri et al., 1992

No mention found

2.2 Tekshirish

Ushbu mezonlarga javob beradigan hujjatlar ko'rib chiqildi:
« Ekin turi va navi: Tadgigotda paxta (Gossypium spp.) ekinlari tekshiriladi va
ishlatiladigan paxta navlari hagida aniq ma'lumot beriladimi?
« Sug'orishni taqqoslash: Tadgiqgot dala sharoitida tomchilatib sug'orish tizimlarini boshga
sug'orish usullari bilan solishtirganda yoki sug'orishsiz baholaydimi?
« Hosildorlik ma'lumotlari: Tadgigotning asosiy natijasi sifatida paxta hosildorligining

miqdoriy o'lchovlari hagida hisobot beriladimi?

« O'quv loyihasi: Tadgiqgot aniq tavsiflangan metodologiyaga ega eksperimental yoki kvazi-

eksperimentalmi?

« Tadgigot obyekti: Tadgiqot tijorat fermasida yoki gishloq xo'jaligi tadgigot dalasida

o'tkazildimi?
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« Ma'lumotlar turlari: Tadgiqot agrotexnik ma'lumotlarni (zaruriy) val/yoki iqtisodiy
ma'lumotlarni (agar o'rganish magsadlariga tegishli bo'lsa) 0'z ichiga oladimi?
« Nashr turi: Nashr asosiy tadgigotmi yoki paxtada tomchilatib sug'orishga qaratilgan
tizimli ko'rib chigish/meta-tahlilmi?
Barcha tekshirish savollari birgalikda ko'rib chiqgildi va har bir maqgolada ko'rib chigish kerakmi yoki
yo'qmi, yaxlit garor gilindi.
2.3 Ma’'lumotlarni ajratib olish
Yirik til modelidan har bir magoladan quyida joylashgan har bir ma'lumot ustunini ajratib
olishi so'raldi. Modelga har bir ustun uchun quyida ko'rsatilgan ekstraktsiya ko'rsatmalari berildi.
Tadqiqot ko’rinshi
Amaldagi tadgiqot ko'rinishi turini tavsiflash quyidagicha amalga oshirildi:
= Bu dala tajribasimi, nazorat ostidagi sinovmi yoki kuzatuv tadgigoti ekanligini aniglash
« Eksperimental ko'rinishga e'tibor berish (masalan, tasodifiy blok dizayni, faktoriy dizayn)
= Sinovlar va takrorlashlar sonini ko'rsatish
= Har ganday maxsus eksperimental tartib tafsilotlarini yozib olish
Agar bir nechta ko'rinish tafsilotlari mavjud bo'lsa, barchasi sanab o'tildi. Agar ma'lumot noaniq
yoki to'liq bo'lmasa, "ma'lumot yetarli emas” bo’lsa bunga e'tibor berildi va mavjud ma'lumotlar taqdim
etildi.
Tadgigot obyekti va sozlamalari:
Magolalardan quyidagi tafsilotlar ajratib olindi:
= Geografik joylashuv (mamlakat, mintaga, maxsus tadgiqot stantsiyasi)
« Tuproq turi (masalan, qumloq, gil tuproq)
= Paxta yetishtirishga alogador iglim xususiyatlari
« Ko'rsatilgan har ganday maxsus atrof-muhit sharoitlari
Manbadagi aniq terminologiyadan foydalanildi. Agar anig ma'lumotlar yetishmayotgan bo'lsa,
"xabar gilinmagan" belgilandi.
« Sug'orish tizimining xususiyatlari:
Sug'orish ta'siri hagida to'lig ma'lumot olindi:
Sug'orish tizimining turi (tomchilatib, sprinkler, bostirib)
Sug'orishni rejalashtirish usuli (masalan, ETc, belgilangan intervallarga asoslangan)
Suv me'yorlari/hajmi
Sug'orish davomiyligi
Tomchilatib sug'orish tizimining har ganday o'ziga xos texnologik parametrlari
Ragamli giymatlarni o'ziga xos birliklari bilan yozib olindi. Agar bir nechta sug'orish usullari
solishtirilgan bo'lsa, barcha usullarni alohida ro'yxat gilib sanab o'tildi.
Paxta navlarining xususiyatlari:
Magolalarni quyidagi kategoriyalar bo’yicha tekshirildi:
= 0O'ziga xos paxta navi/navli nomi
« Turi (masalan, Bt-paxta, an‘anaviy)
« Ko'rsatilgan har ganday genetik yoki nav xususiyatlari
= Ekish zichligi yoki oraliq masofa tafsilotlari
Manba matnidan aniq nav nomlari va spetsifikatsiyalardan foydalanildi.
Hosildorlik natijalari:
Quyidagilar ajratildi:
« Umumiy paxta hosili (birliklarni ko'rsatish, masalan, t/ga)
« Sug'orishlar o'rtasidagi hosilning farglari
« Har ganday statistik ahamiyatga ega rentabellikdagi o'zgarishlar
« Hosil komponentlari, agar hisobot berilgan bo'lsa, (masalan, tuklar sifati, urug'lik ishlab

chigarish)
Ragamli giymatlar va ularning aniq birliklari va agar mavjud bo'lsa, statistik ahamiyati bilan
yozib olindi.

« Suvdan foydalanish samaradorligi:

= Quyidagilar yuklandi:

« Suvdan foydalanish samaradorligi ko'rsatkichlari
« Bir sinov uchun umumiy suv sarfi
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= An‘anaviy usullar bilan solishtirganda suvni tejash

« Har ganday samaradorlik hisoblari yoki foizlar

Ragamli qiymatlar, foiz yaxshilanishlari va aniq o'Ichov birliklari ma’lumotlarini o'z ichiga olib
jadval ko’rinishida tagdim etildi.

Natijalar.

3.1 Ma'lum tadgigotlarning xususiyatlari

Tadqgigot | Tadqgiqot joyi | Tuproq turi Paxta navi Tadqgiqot |To‘liq matn
muddati olinishi

Choudhary | Hisar, Ko‘rsatilmagan | Bacillus thuringiensis | 1 yil (2014) Yo‘q
va boshqg., | Hindiston (Bt) (MRC-7017), Bt
2016 (RCH-134),

American (H-1236),

Desi (HD-123)
Singh va Punjab, Ko‘rsatilmagan | Bt paxtasi Ko‘rsatilmagan | Yo‘q
boshg., Hindiston
2018
Janat va Hama, Suriya | Ko‘rsatilmagan | Gossypium hirsutum | 4 yil (1995- Yo‘q
Somi, L navi Aleppo 33/1 | 1998)
2001a
R. Kva Koimbatore, Ishgorli (pH NCS 45 Bt-paxta 2 yil (2006-07 | Ha
boshg., Hindiston 8.7) gibridi va 2007-08)
2012
Hamidov | Buxoro Allyuvial-sho‘r | Buxoro-102 Ko‘rsatilmagan | Ha
va boshq., | viloyati, tuproglar
2023 O‘zbekiston
Siag va Abohar, Ko‘rsatilmagan | Ko‘rsatilmagan 4 yil (2003-06) | Yo‘q
boshg., Punjab,
2009 Hindiston
Jayakumar | Ko‘rsatilmagan | Ko‘rsatilmagan | Bt paxtasi 2 mavsum Yo‘q
va boshq.,
2014
Janat va Hama, Suriya | Ko‘rsatilmagan | Aleppo 33/1 4 yil (1995- Yo‘q
Somi, 1998)
2001b
Bhalerao | Akola, Ko‘rsatilmagan | Bt-paxta gibridi 3yil (2007-08 | Yo‘q
va boshg., | Maharashtra, dan 2009-10
2001 Hindiston gacha)
Meiri va Ko‘rsatilmagan | Qumli-loyli les | Acala SJ-2 Ko‘rsatilmagan | Yo‘q
boshg., tuproq
1992

« Tadgigot joylashuvi [2] :

= Tuproq turi [2] :

* 1 ishgoriy edi
* 1 sho'r edi [6]

[4]

- Hindistonda 5 ta tadgigot o'tkazilganligi aniglangan [2]
- Suriyada 2 (Janat and Somi, 2001)

- O‘zbekistonda 1 ta [6]
- 2 ta tadqiqot uchun joylashuv ma’lumotlari topilmadi [7]

- 7 ta tadgigot uchun tuproq turi hagida ma'lumot topilmadi [2]
- Tuproq turini gayd etgan 3 ta tadgigotdan:
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* 1 qumli tuprogli edi [8]
= Paxta navi [2]:
- 5 ta tadgigotda Bt paxta navlaridan foydalanganligi hagida xabar berilgan [2]
- 6 ta tadgigotda Bt bo'Imagan navlardan foydalanganligi aniglangan. [2]
- 1 ta tadqiqot uchun paxta navi haqida ma’lumot topilmadi [5]
« Tadgiqot muddati [2]:
- 4 yil davom etgan 3 ta tadgiqot (Janat and Somi, 2001)
- Har biri 1 yil, 2 yil va 3 yil davom etgan 1 ta tadgiqgot [2]
- 1 ta tadgigot 2 mavsum davom etganligi aniglangan [7]
- 3 ta tadqiqotning davomiyligi haqida ma’lumot topilmadi [3]

3.2 Tomchilatib sug’orishning ta'siri
Hosildorlik ko’rsatgichlari

Hosildorlik Suvdan
Tadgiqot (yil) Sug‘orish usuli Suv sarfi foydalanish
(kg/ga) .
samaradorligi
Tomchilatib:

2671 (American

toshirib sug‘orish

sarfi 7% ko‘proq

Choudhary va Tomchilatip,_ H-1236), 2510 Eng yugori: 0.58
boshq., 2016 egatlab, bostirib Ma’lumot yo‘q | (Bt MRC-7017), | kg/m? (American
N sug‘orish 2287 (Desi HD- H-1236)
123), 2151 (Bt
RCH-134)
Eng yuqori:
Singh va T%g?qlllgtgfr(cc));& 0.8 ETc da suv Zaii?n(i(r)\g 7ES-I;/((:) 0.8 ETc da sezilarli
boshg., 2018

tavsiya etilgan

yugori

dozasi bilan)
Tomchilatib
Janat va Somi Tomchilatib o'g‘itlashda
2001a ’ o'g‘itlash, yer Ma’lumot yo‘q >50% ga Ma’lumot yo‘q
ustidan sug‘orish ko‘proq hosil
beradi
Tomchilatib (0.40, o
R. K. va 0.60, 0.80, 1.0 Ma’lumot yo'q 4'El)'é)r(nzc0h0|gat(|)b7.) Tomchilatibda
g —07), 0 .
boshg., 2012 ETc), ‘bo§t|r|b 485 (2007-08) 44.4% ga yuqori
sug‘orish
. Tomchilatib, Tomehilatib: | o chilatib: | Tomchilatib: 8.76
Khamidov va , v bostirib 3339 m¥/ga, \ . 5 , o
boshd., 2023 an’anaviy 'Ostlrl An’anaviy: 4780 4.49, An’anaviy: | m’/t, An’anaviy:
B sug‘orish 3o 3.58 13.35 m’/t
m’/ga
. —— " Tomchilatib:
Siag va boshq., Tomchilatib, Tomchilatibda o , .
2009 bostirib sug‘orish | 30% suv tejaladi 2812,25é)gt|r|b. Ma’lumot yo'q
Eng yuqori:
Javakumar va Tomchilatib 3395 (o‘g‘itning
bgsh 2014 o‘g‘itlash, yer Ma’lumot yo‘q 150% tavsiya Ma’lumot yo‘q
G- ustidan sug‘orish etilgan dozasi +
biofertilizator)
Janat va Somi, '!'o‘mchllatlb Tomchilatibda , . Tomch|lathda 3
2001b o'g itlash, yer >35% suv tejash Ma’lumot yo‘q baravar ko proq
ustidan sug‘orish samaradorlik
Bhalerao va Tomchilatib, Tomchilatib: Eng yuqori: 2.17 Tomchilatibda
boshg., 2001 an’anaviy 75.8-177.7 (1.0 ETc, 125% 10.53-12.39%
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[9] mm/ga, RDF) ortgan
An’anaviy:
183.6 mm/ga
Meiri va .
boshg., 1992 Tl (iplrln_léler), 230-780 mm Ma’lumot yo‘q Ma’lumot yo‘q
[10] tomchilati

Sug'orish usullari [2]:
« Barcha 10 ta tadgiqot sug'orish usullari hagida ma'lumot berdi [2]
« Tomchilatib sug'orish barcha 10 ta tadgiqotda gayd etilgan [2]
- 7 ta tadgigotda bostirib yoki yer ustidan sug'orish hagida ma’lumot berilgan [2]
« Boshga usullar (egatlab, an'anaviy, sprinkler) har biri 1 ta

tadgiqotda aytib o’tilgan [2]

- Suvdan foydalanish [2]:
« 6 ta tadgigot suvdan foydalanish to'g'risida ma'lumot berdi:

- 4 ta tadgiqot bir necha usullar uchun suvdan foydalanishni gayd etdi [6]

- 2 ta tadgigot tomchilatib sug'orish bilan suvdan kamroq foydalanishni gayd etdi [5]
« Mavjud tezislar yoki to'liq matnlarda 4 ta tadgigot uchun suvdan foydalanish to'g'risida

ma'lumot topilmadi [2]

« Hosildorlik ko’rsatgichlari [2]:
- 8 tatadgigot natijalari hagida ma'lumot berdi:

- 5 ta tadqgigot ko'p sug'orish usullari uchun hosildorlik gayd etilgan [2]

- 2 ta tadqiqotda fagat tomchilatib sug‘orish uchun hosildorlik qayd etilgan [7]

- 1 ta tadgiqot tomchilatib sug'orish bilan yugori hosildorlikni qayd etgan (Janat and

Somi, 2001)

- Mavjud tezislar yoki to'lig matnlarda 2 ta tadqgiqot uchun hosildorlik hagida
ma'lumot topilmadi (Janat and Somi, 2001)

- Suvdan foydalanish samaradorligi (WUE) [2]:

- 6 ta tadgigot WUE ma'lumotlarini taqdim etgan:
- 3 ta tadgiqot bir nechta sug'orish usullari uchun WUE hagida ma’lumot berdi [2]
- 3 ta tadgigot tomchilatib sug'orish bilan yugori WUE ni gayd etdi [4]

« Mavjud tezislar yoki to'liq matnlarda 4 ta tadgiqot uchun WUE hagida ma'lumotlar

topilmadi (Janat and Somi, 2001)

3.3 Resurs samaradorligi

Suv tejash

Ocgiit

Tadgigot | Tajriba turi (%) samaradorligi Iqtisodiy foyda
Choudhary | Tomchilab, Ma’lumot
va boshq., egat, to‘kin o Ma’lumot yo‘q Ma’lumot yo‘q
2016 sug‘orish yoq
Singhva |Tomchilab (0.6, 0.8 ETcda 75% RDN 17.8% yuqori foyda-xarajat (B:C)
boshg., 2018 | 0.8, 1.0 ETc) 62.1% optimal koeffitsiyenti
Janat va Tomchilab
. o‘g‘itlash 35-55% Ma’lumot yo‘q Ma’lumot yo‘q
Somi, 2001a >
(fertigatsiya)
Tomchilab ,
bo?h. K \2/812 (0.40, 0.60, Ma :)Imet Ma’lumot yo‘q Ma’lumot yo‘q
G- 0.80, 1.0 ETc) yoq
Hamidov va . 0 , . s .
boshq., 2023 Tomchilab 30-40% Ma’lumot yo‘q Ma’lumot yo‘q
Siag va . 0 , . B:C koeffitsiyenti: 2.03:1 (tomchilab),
boshg., 2009 Tomchilab 30% Ma’lumot yo‘q 1.88:1 (to*kin)
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Jayakumar va | Tomchilab o*g‘itlash | ., = . | Bioo'g'itbilan 150% |\ . =
boshg., 2014 (fertigatsiya) umotyoq RDF optimal umotyoq

Janat va Somi, | Tomchilab o‘g‘itlash 0 , ‘ ) ‘
2001b (fertigatsiya) >35% Ma’lumot yo‘q Ma’lumot yo‘q

Bhalerao va . 0 0 ; ) ‘
boshq., 2001 Tomchilab 41-59% 125% RDF optimal | Ma’lumot yo‘q
Meiri ilgggOShq" Purkagich, tomchilab| Ma’lumot yo‘q Ma’lumot yo‘q Ma’lumot yo‘q

Tajriba turlari [2]:

« Tomchilatib sug'orish barcha 10 ta tadgiqotda tajriba turi
sifatida gayd etilgan [2]
« Har bir tadgiqot, shuningdek, egatlab, suv bostirib va
purkab (sprinkler) sug'orishni 0z ichiga olgan [2]
= Suvni tejash ma’lumotlari topildi [2]:
« 10 ta tadgigotdan 6 tasida suvni tejash ma'lumotlari gayd etilgan [3]
= Ma’lum bo’lishicha, tejamkorlik 30% dan 62,1% gacha bo'lgan, bir tadqiqotda
tejash >35% dan ortiq [3]
= O’g’itlash samarodorligi [2]:
« 10 ta tadgiqotdan 3 tasida o'g'itlar samaradorligi gayd etilgan ma'lumotlar [3]
= |kki tadgiqot optimal o'g'it darajasini (75% RDN va 125% RDF) gayd etdi.[3]
« Bir tadgiqot biofertigatsiya bilan 150% RDFni
optimal deb topdi [7]
« Igtisodiy ko’rsatgichlar Foyda [2]:
- 10 ta tadgiqotdan 2 tasi igtisodiy foyda hagida ma'lumot berdi [3]
= Bir tadgigqotda foyda-xarajat nisbati 17,8% ga yuqori ekanligi gayd etilgan [3]
= Yana biri tomchilatib (2,03:1) va bostirib (1,88:1) sug'orish uchun o'ziga xos B:C nisbatlarini
taqdim etdi [5].

Paxta sifati parametrlari

Ko'pgina tadgigotlar hosildorlik va suvdan foydalanish samaradorligiga garatilgan bo'lsa-da,
paxta sifat ko'rsatkichlari hagida cheklangan ma'lumotlar berilgan. Choudhary va boshgalar. (2016)
tomchilatib sug'orish g'o'zaning og'irligini sezilarli darajada oshirganini ma'lum qildi, bu paxta
sifatining ko'rsatkichi bo'lishi mumkin. [2]. Hamidov va boshgalar. (2023) tomchilatib sug'orish
boshoqdagi paxta sifatini yaxshilashini ta'kidladi, ammo aniq ko'rsatkichlarni tagdim etmadi [6].

Amalga oshirish omillari

Tuproq sharoitlari

Tadgiqotlar turli xil tuprog turlarida, jumladan, ishqgorli tuproglarda (R. K va boshg., 2012),
sho'rlangan tuproglarda (Hamidov va boshqalar, 2023) va qumli-qumogli tuproglarda (Meiri va
boshgalar, 1992) o'tkazildi [4]. Tadgiqotlar ushbu turli xil tuprog sharoitlarida tomchilatib
sug'orishning ijobiy ta'sirini ko'rsatdi, bu esa keng go'llanilishini ko'rsatishi mumkin [2]. Birog, buni
tasdiglash uchun ko'proq tadgigotlar talab qilinadi [2]. Tuprog turi va tomchilatib sug'orish
samaradorligi o'rtasidagi o'ziga xos o'zaro ta'sirlar mavjud tezislarda keng o'rganilmagan [1].

Boshgaruv amaliyotlari

Bir gator tadgiqotlar optimal natijalarga erishish uchun sug'orishni to'g'ri rejalashtirish va
urug'lantirishni  boshqgarish muhimligini ta'kidladi. Singx va boshgalar. (2018) 0,8 ETc da
tomchilatib sug'orish 75% RDN bilan birgalikda eng yaxshi hosil va suvdan foydalanish
samaradorligini ta'minlaganligini ma’lum qildi [3] .

Tomchilatib sug‘orishni o‘g‘itlash va bioo‘g‘itlar bilan integratsiyalashgani ayrim tadqiqotlarda
istigbolli natijalarni ko‘rsatdi. Jayakumar va boshqgalar. (2014) tomchilatib o‘g‘itlashni bioo‘g‘itlar
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bilan birlashtirganda eng yugqori hosildorlikni gayd etdi va bu texnologiyalarning sinergik ta’siri
paxta yetishtirishni yanada yaxshilashga olib kelishi mumkinligini ko‘rsatdi [7].

Tadgiqotlar turli joylarda o'tkazildi va tomchilatib sug'orish o'rganilgan sharoitlarning xilma-
xilligini ta'kidlab, turli xil paxta navlaridan foydalanildi [2].

Xulosa. Oc‘tkazilgan tadqiqot natijalari shuni ko‘rsatdiki, tomchilab sug‘orish tizimi paxta
yetishtirishda suvdan samarali foydalanishni ta’minlab, hosildorlik va paxta sifatini oshirishda muhim
ahamiyatga ega. Tadqiqot davomida tomchilab sug‘orish tizimi nafaqgat suv tejash, balki ba’zi navlarda
yugori agronomik ko‘rsatkichlar va iqtisodiy foyda berishini ham isbotladi. Shuningdek, turli paxta
navlari tomchilab sug‘orish sharoitida har xil darajada javob qaytarishi aniglanib, paxta navini tanlashda
ham ushbu omil hisobga olinishi zarurligi belgilandi.

Ushbu tadqiqot natijalari shuni anglatadiki, tomchilab sug‘orish tizimidan foydalanish paxta

yetishtirishda barqarorlikni ta’minlash, suv resurslarini tejash va fermerlar daromadini oshirish uchun
samarali vosita bo‘la oladi. Kelajakda ushbu yo‘nalishda qo‘shimcha tadgiqotlar olib borish, xususan,
turli agroiqlim sharoitlari va yangi paxta navlarida sinovlar o‘tkazish magsadga muvofiqdir.

[1].
[21.
[3].
[4].
[5].
[6].
[71.

[8].
[9].
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TEMIRBETON KARKAS TIZIMLI 2 VA 3 QAVATLI XIZMAT KO‘RSATISH
BINOLARINI SEYSMIK KUCHLAR TA’SIRIGA HISOBLASH VA ULARNI
SOLISHTIRMA TAHLILI
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(Qabul qilindi 22.02.2025v.)

Annotatsiya: Maqgolada bino va inshootlarni loyihalash davomida yoki qurilishda yo‘l
qo yilgan hatoliklar sababli seysmik kuchlar ta’siri natijasida binoning mustahkamlik, bikrlik va
ustuvorligiga salbiy ta’sir etishi haqgida ma’lumotlar keltirilgan. Loyiha gilinayotgan ob’ektning
me’'moriy konstruktiv elementlarini tanlashda turli yechimlarni inobatga olish: ya’ni binoning
chizigli ko ‘chishini kamaytirish uchun xizmat qiladigan diafragmalarni joylashuv o ‘rnini, ustun
konstruksiyasining joylashuv o ‘rnini, devorlarning simmetrik joylashuvini ta’minlash orqali massa
va bikirlik markazlari orasidagi ekssentrisitetni kichraytirish evaziga, burovchi tebranishlarning
vujudga kelish ehtimolini kamaytirish  zarur. Yangi me’moriy shakllar, orginal rejalashtirish
loyihalarni barpo etishda zamonaviy texnik vositalardan foydalangan holda yechim topish
magsadga mufoviq.

Kalit so’zlar: mustahkamlik, bikrlik, ustuvorlik, diafragma, burovchi tebranishlar.

Annomayun: B cmamve npugooumcs uHgopmayus 0 HecamueHOM GIUAHUU HA NPOYHOCMD,
YCMOUYUB0CMs U NPUOPUMEMHOCMb 30AHUsL 8 Pe3VIbmame 8030elCmeus: CeUCMUYecKUx Cul npu
NPOEKMUPOBAHUU 30AHUU U COOPYIHCEHUN UNU U3-3d OWUOOK, OONYWEHHbIX NPU CMpoumebCcmae.
Ilpu  evibOpe  apXxumekmypHO-KOHCIMPYKMUBHLIX — JJIEMEHMO8  NPOEKMUpyemozo  0bvekma
HeoOX00UMO YYUMbleamy pAa3luyHble PEUleHUs: m. e. YMEeHbUAmsb 8epOImMHOCIb G03HUKHOBEHUS
OMKIOHAWUX KOLEOAHUL 3a CUem YMEeHbUleHUs IKCYESHMPUCUMEMA MelcOy YEeHMpPamu Macc u
KPUBU3HbL NymeM 0becneyenus pacnonioncenus ouappazm, cayrcaumux 0Jis YMeHbUEeHUs TUHEHO20
cMeweHUst 30aHUs, PACNONIONCEHUsL ONOPHOU KOHCMPYKYUU, CUMMEMPUIHO20 PACHOLONCEHUS CIEH.
Ilpu 6036edenuu HOBLIX APXUMEKMYPHBIX (HOPM, OPUSUHANLHBIX NIAHUPOBOUHBIX NPOEKMO8
YenecoobpasHo HaAllmu peuieHue ¢ UCNOIb30BAHUEM COBPEMEHHBIX MEXHUUEeCKUX CPedCms.

Knrwoueewie cnosa: npounocms, Kpususna, npuopumem, ouagpazma, KpymuibHsie KO1eOAHUSL.

Abstract: The article provides information about the negative impact on the strength,
integrity and priority of the building as a result of the influence of seismic forces during the design
of buildings and structures or due to mistakes made in construction. Taking into account different
solutions when choosing the architectural structural elements of the planned object: i.e., reducing
the eccentricity between the centers of mass and verticality by ensuring the location of the
diaphragms, the location of the column structure, and the symmetrical location of the walls, which
serve to reduce the linear displacement of the building. , it is necessary to reduce the possibility of
torsional vibrations. It is desirable to find a solution using modern technical means in the
construction of new architectural forms, original planning projects.

Key words: consistency, uniformity, priority, aperture, torsional vibrations.

Kirish. O‘zbekiston Respublikasi Prezidentining 2024-yil 17-apreldagi PQ-161-sonli “Bino
va inshootlarning zilzilabardoshligini oshirish hamda seysmik xavfni monitoring qgilish faoliyatini
takomillashtirish chora-tadbirlari”, 2023-yil 16-maydagi PQ-158-sonli “O‘zbekiston respublikasi
aholisi va hududining seysmik xavfsizligini ta’minlash tizimini yanada takomillashtirishga oid
go‘shimcha chora-tadbirlar”, 2022-yil 30-maydagi PF-144-sonli “O‘zbekiston respublikasining
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seysmik xavfsizligini ta’minlash tizimini yanada takomillashtirish chora-tadbirlari” to‘g‘risidagi
garor va farmonlari bino va inshootlarning zilzilabardoshligini oshirish bo‘yicha chora-tadbirlar va
meyoriy hujjatlarni xalgaro standartlarga moslashtirish borasida katta izlanishlar olib borishni talab
etadi [7].

Magqolada bino va inshootlarni loyihalash davomida yoki qurilishda yo‘l qo‘yilgan hatoliklar
sababli seysmik kuchlar ta’siri natijasida binoning mustahkamlik, bikrlik va ustuvorligiga salbiy
ta’sir etishi haqida ma’lumotlar keltirilgan. Loyiha qilinayotgan ob’ektning me’moriy konstruktiv
elementlarini tanlashda turli yechimlarni inobatga olish: ya’ni binoning chizigli ko‘chishini
kamaytirish uchun xizmat qiladigan diafragmalarni joylashuv o‘rnini, ustun konstruksiyasining
joylashuv o‘rnini, devorlarning simmetrik joylashuvini ta’minlash orqali massa va bikirlik
markazlari orasidagi ekssentrisitetni kichraytirish evaziga, burovchi tebranishlarning vujudga kelish
ehtimolini kamaytirish ko‘zda tutilgan.

Sonli tajribalarni o‘tkazishda 3.1-jadvaldan 1.2.2. Yaxlit temirbeton karkaslar, jumladan,
yig‘ma orayopmalar: 1.2.2, b) bog‘lamli yoki rama-bog‘lamli tizimli karkaslardan foydalanamiz[1].
Ular: rejadagi ko‘rinishi to‘g‘ri to‘rtburchak shakldagi, bino uzunligi — 36 metr, eni — 30 metr
hamda binoning har bir qavat balandligi 4.5 metr bo‘lgan 2 va 3 qavatli temirbeton karkasli binolar
hisoblanadi. Binoning fazoviy ko’rinishlari 2 va 4- rasmlarda ko’rsatilgan.

3-rasm. Bino karkaslarining joylashuv o’rni. 4-rasm. 3-qavatli binoning Mfg;oviy modeli.

Mazkur 2 va 3 qavatli karkas binolarni sonli tajriba o‘tkazish uchun tanlab olindi va Lira soft
10.12 dasturida fazoviy temirbeton karkas sifatida modellashtirildi. Seysmik kuchlar ta’sirida
ishlashini solishtirish uchun tanlab olingan 2 va 3 qavatli binolarni tanlashdan magsad, ularning
seysmik kuchlar ta’sirida ishlashini hamda ko’chishlarini solishtirishdan iborat. 1-2 jadvalda tanlab
olingan binolar uchun yuk ko‘taruvchi konstruksiyalarning kesim yuzalari berilgan.
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1-jadval
Nomer | Nomi | Nomlanishi | Rangi Rasmi Rasmi O‘Ichamlari
Sterjen B=40cwm;
1 Ustun H=40c
3 Sterjen To‘sin B=40cm; H=50cMm
4 Plastina Diafragma H=20cm
5 Plastina Poydevor H=50cMm
2-jadval
Nomer| Nomi | Nomlanishi | Rangi Rasmi Rasmi O‘Ichamlari
Sterjen B=50cwm;
1 Ustun H=50cn1
3 Sterjen To‘sin B=50cm; H=50cMm
4 Plastina Diafragma H=20cm
5) Plastina Poydevor H=50cMm

Dasturda poydevor va uning grunt bilan ta’sirini inobatga olingan. Grunt tebranishlarining
hisobiy tezlanishlari loyihalanayotgan bino (inshoot)ning mas’ullik toifasi va zilzilalar
takroriyligining intervaliga qarab aniqlanishi lozim. Bunda belgilangan seysmiklikka mos keluvchi
akselerogramma tezlanishlarining amplitudasi qiymatlariga mas’ullik koeffitsienti Ko va takroriylik
koeffitsienti Kp ni kiritish orqali amalga oshiriladi [1].

Binoning konstruksiyalariga ta’sir etuvchi yuklar sonli tajriba o‘tkazish maqsadida barcha
bino turlari uchun bir xil gabul gilingan. Yuklarning me’yoriy va hisobiy qiymati QMQ 2.01.07-96
“Yuklar va ta’sirlar”ga mos holatda hisoblab topilgan.

Binodagi yuklar hamda plitalarning xususiy og‘irliklari ta’sir maydonlarini inobatga olgan
holda yuk ko‘taruvchi to‘sin (rigel)larga qo‘yilgan. Yuklar ta’sir etish muddatiga qarab, dasturda bir
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nechta yuklanishlarga ajratilgan holda kiritilgan. Yuklanishlar hamda yuklarning qiymatlari
quyidagicha:

1-Yuklanish — Konstruksiyalarning xususiy og‘irligi. Bunda, yuk bo‘yicha ishonchlilik koeffitsienti
v=1,1 ga teng. [2]

2-Yuklanish -Doimiy ta’sir etuvchi: orayopma plitalar og‘irligi

3-Yuklanish-Doimiy ta’sir etuvchi: tekkislovchi qatlam

4-Yuklanish -Doimiy ta’sir etuvchi: devor og‘irligi

5-Yuklanish - Vaqtincha ta’sir etuvchi: pardevorlar og‘irligi

6-Yuklanish - Qisqa muddatli: odam va jixoz og‘irligi

7-Yuklanish - Qisqa muddatli: odam og‘irligi (zinalar uchun)

8-Yuklanish - Qisqa muddatli: qor og‘irligi

9-Yuklanish - X-o0°‘qi bo‘yicha ta’sir etuvchi seysmik kuch

10-Yuklanish- Y-o0‘qi bo‘yicha ta’sir etuvchi seysmik kuch

Seysmik hududlar uchun loyihalanadigan bino (inshoot) larning konstruksiyalari va asoslari
seysmik ta’sirlarni e’tiborga olgan holda, yuklarning asosiy va maxsus birikmalariga hisoblanadi.
Yuk va ta’sirlarning asosiy birikmasi QMQ “Yuklar va ta’sirlar’ning talablariga muvofiq, maxsus
birikmasi esa seysmik ta’sirlarni hisobga olingan holda mazkur hujjat asosida aniglanadi. Bunda
maxsus birikmaning hisobiy yuk qiymatlarini QMQ 2.01.03-19 “Zilzilaviy hududlarda
qurilish”ning 2.1-jadvalda keltirilgan birikma koeffitsientiga ko‘paytiriladi [1].

2.1 jadval
Yuk turlari Jamlash koeffitsiyenti
Doimiy 0,9
Uzoq muddatli muvaqqat 0,8
Qisqa muddatli (ora yopma va tom yolmasi) 0,5

Bino (inshoot) larning mas’ullik toifasi va Ko koeffitsienti 2.3- jadvaldan, zilzilalar takroriyligini
hisobga oluvchi koeffitsient Kp esa 2.4- jadvaldan qabul gilinadi.

QMQ 2.01.03-19ning 2.12. (2.6 a) band bo‘yicha chegaraviy holat ChH-2 vujudga kelmasligi
tekshirilganda, konstruktiv tizimning deformatsiyasi 2.6-jadvalda keltirilgan qiymatlardan katta
bo‘lmasligi shart [1].

2.6-jadval
Ne Deformatsiya turlari va elementlar tasnifi Rpxsat ctilgan
giymatlar
Xuddi shu binolarning yuk ko‘tarmaydigan elementlari yuk
2 ko‘taruvchi konstruksiyalar deformatsiyasi ta’siridan himoya 1/70
qilingan hollarda

Temirbeton konstruksiyalarda seysmik kuchlar natijasida hosil bo‘luvchi ko‘chishlarni Lira soft
10.12 dasturining natijalarni grafik usulda ko‘rib chigamiz.

5-rasm. 2 qavatli karkasli binoning X o‘qi bo‘yicha 6-rasm. 2 qavatli karkasli binoning Y o‘qi bo‘yicha
ko‘chishi 141.78mm ko‘chishii 155.24 mm
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7-rasm. 3 qavatli karkasli binoning X o‘qi bo‘yicha 8-rasm. 2 qavatli karkasli binoning X o°‘qi bo‘yicha
ko‘chishii 184.97mm ko‘chishii 194.3mm

Umumiy xulosalar

9 balli hududda loyihalangan temirbeton karkas tizimli 2 va 3 gavatli xizmat ko‘rsatish
Rinolarini seysmik kuchlar ta’siriga hisoblanganda sonli tahlillar shuni ko’rsatdiki, 2 qavatlik
binoning X 0’qi bo‘yicha maksimal ko’chishlari 141.78mm, Y 0’qi bo‘yicha maksimal ko’chishlari
1=155.24mm ni, 3 qavatlik binoning X o’qi bo‘yicha maksimal ko’chishlari 184.97mm, Y o’qi
bo‘yicha maksimal ko‘chishlari 194.3mm ni tashkil etdi. QMQ 2.01.03-19 me’yoriy xujjatda
belgilangan 2.12 bandi (2.6 jadval) chegaraviy qiymat talablariga javob beradi. Binolarning
maksimal ko‘chishlar me’yoriy xujjatda belgilangan 2.12 bandi (2.6 jadval) chegaraviy qiymat
talablaridan ortmaganligining asosiy sabablaridan biri deb diafragma konstruksiyalarini
loyihalashda me’yoriy xujjatning 3.2.3 va 3.2.8 talablari doirasida bo‘lganligi deb qarashimiz
mumkin. Biz bu bilan massa va bikirlik markazlari orasidagi ekssentrisitetni kichraytirish evaziga,
burovchi tebranishlarning vujudga kelish ehtimolini kamaytirishga erishdik. Bu esa o‘z navbatida
konstruksiyalarning armaturalash foizini kamaytirishga xizmat giladi.
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USE OF ALTERNATIVE ENERGY SOURCES IN AIR CONDITIONING SYSTEMS
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Annotation: When designing ventilation and air conditioning systems for buildings, it is necessary to
ensure that the system operates efficiently, is energy-efficient, and is economically viable. The natural
ventilation system does not meet the requirements for room temperature in the hot days of the year in the
conditions of Uzbekistan. Designing air conditioning or chiller-fan coil systems in the air conditioning
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system requires significant energy consumption and costs. To achieve economic efficiency and create a
comfortable microclimate, it is necessary to use alternative energy sources.

Keywords: ventilation, air conditioning, air conditioner, chiller, fan coil, solar energy, absorption
chillers, helioadsorption chiller.

Annomauuﬂ: Hpu NPOEeKmMupoBaHul cucmem 6eHmuiayuu u KOH@ML;MOHMPOgaHuﬂ 6030yxa 8 30aHUsIX
8adICHO obecneuumnv hghexmusHocms pabomsl cucmemvl, ee 3HepeoIPHEKMUSHOCMb U IKOHOMUHECKYVIO
arcuzHecnocobnocms. Cucmema ecmecmeeHHOU BeHMUNAYUY He obecneyusaem mpebyemMy memMnepamypy 8
nomeweHusx 8 Jcapkue Ouu 2oda 8 Yzoexucmane. Ilpoexmuposanue cucmem KOHOUYUOHUPOBAHUSL 8030VXA
UNU YUALEPOB-PAHKOULO8 8 CUCHEME KOHOUYUOHUPOBAHUSL 8030YXA MPeOyem 3HAUUMENbHO20 NOMPEOIeHUS
SHepeuu u 3ampam. JlocmudiceHue SKOHOMUHECKOU d@exmusHocmu U co30anue KOMPopmuozo
MUKpOKIUMama mpe6yem UCNOb30BAHUA ATTBIMEPHANMUBHBIX UCMOYHUKOB dOHEPCUU.

Knioueevie cnosa: senmunayus, KOHOUYUOHUPOBAHUE 6030YXd, KOHOUYUOHED, Uuiep, (DAHKOULTL,
CONHeuHas sHepaus, AbCopOYUOHHbIE YUTLIEPbL, 2eAU0A0COPOYUOHHDIIL YULIED.

Annotatsiya: Binolarni ventilyatsiya va havoni konditsiyalash tizimlarini loyihalashda tizimni
samarali ishlashi, energiya tejamkorligi va iqtisodiy jixatdan qulay bo lishi zarur. Tabiiy ventilyatsiya tizimi
O ‘zbekiston sharoitida yilning issiq kunlarida xonadagi havoning temperaturasiga qo yiladigan talablarga
javob bermaydi. Havoni konditsiyalash tizimida konditsioner yoki chiller-fankoylli tizimlarni loyihalash esa,
anchagina energiya sarfini va xarajatlarni talab qiladi. Igtisodiy samaradorlikka erishish va komfort
mikroiglimni yaratish uchun esa mugobil energiya manbalaridan foydalanishni tagazo etadi.

Kalit so‘zlar: ventilyatsiya, havoni konditsiyalash, konditsioner, chiller, fankoyl, quyosh energiyasi,
absorsion sovutish mashinalari, gelioadsorbsion sovutish qurilmasi.

INTRODUCTION: The requirement of the ventilation system is to create an air
environment in these rooms based on sanitary and hygienic requirements, to remove excess heat
and moisture, as well as gases, vapors and dust through assimilation. In addition to sanitary and
hygienic requirements, technological requirements are imposed on ventilation. They are to ensure
cleanliness, temperature, humidity and air velocity arising from the essence of the technological
process. Without compliance with these requirements, in many cases, modern technological
processes in radio engineering, electrovacuum, textile enterprises, chemical and pharmaceutical
industries, etc. cannot be implemented.

In Uzbekistan, solar absorption chillers can be used to provide air conditioning systems with
cold. These chillers allow you to save electricity much more than vapor-compressor chillers,
because they require solar energy, not electricity, to operate. Another advantage of such chillers is
that the more solar energy they produce, the more cold they produce, that is, on hot sunny days, the
more cold air conditioning systems require, and their efficiency increases accordingly.

LITERATURE REVIEW AND METHODOLOGY. Absorption refrigeration machines
can have different structures. In them, the compressor function is performed by absorbents (liquid
substances) or adsorbents (solid substances). When these substances cool, they absorb the vapors of
the refrigerant at low pressure (due to the phenomenon of absorption or adsorption), and when
heated, they release them at high pressure, that is, they work like a compressor, but instead of
electricity, they use thermal (solar) energy

For practical application, it is advisable to use adsorption solar cooling devices, which do
not consume conventional (electric) energy and have an advantage in reliability. Unlike absorption
machines (in which electrical energy is used in pumps to drive a liquid absorbent), adsorption
machines do not use electrical energy at all, since the solid adsorbent is not put into motion.
Therefore, we will consider only this type of cooling machine.

In 1977, a periodic adsorption solar cooling device (Figure 1) was invented (author Yu.K.
Rashidov). In this invention, a two-phase hydrothermodynamic process was used to increase the
efficiency and reliability of the device by using the heat of condensation of the refrigerant for
heating in winter and protecting the adsorbent from overheating in summer.

The device consists of a generator 1 filled with solid adsorbent 2, a condenser 3, a receiver
of liquid cooling agent 4, an evaporator 5, a shut-off valve 7, a pipe with a shut-off valve 6, a
bypass pipe 8, a check valve 9, an additional receiver 10, and a thermostatic valve 11 with a
pressure cartridge 12.
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The device operates in two modes. In summer mode, the shut-off valve 7 in the pipe 6 is
closed. Under the influence of solar energy, vapors of a cooling agent, for example ammonia, are
released from the adsorbent 2 in the generator 1 and are liquefied in the condenser 3. The liquid
ammonia is collected in the receiver 4, the evaporator 5 and the additional receiver 10.

;:t-water
\\ un
N 4

N -—

\ cold water

Figure 1. Periodic adsorption solar cooling device. 1-generator; 2-
solid adsorbent; 3-condenser; 4-receiver; 5-evaporator; 6-pipe; 7-shutoff
valve; 8-bypass pipe; 9-return valve; 10-additional receiver; 11-thermostat
valve; 12-pressure cartridge.

The thermostatic valve is
set to 1000JC. When the
temperature exceeds this, the
thermostatic valve 11 opens and
liguid ammonia  from  the
additional receiver 10 is poured
into the lower part of the generator
1, where, due to the action of
capillary forces, it rises along the
adsorbent 2, protecting it from
overheating. After sunset, the
adsorbent in the generator cools
down and intensively absorbs
ammonia vapors. At the same
time, the pressure in the device
drops, the liquid ammonia boils
and produces cold.

In summer mode, the
device produces heat during the

day and cold at night. In winter, the shut-off valve 7 is open, and the device works like a heat pipe
with separate liquid and vapor channels. Ammonia vapors released from the adsorbent under
sunlight enter the condenser, where they condense and heat the water flowing through the
condenser. Liquid ammonia flows through pipe 6 to the generator.

The economic efficiency of the device under consideration lies in the fact that it can be used

to produce heat and cold throughout the year.

RESULTS. One of the disadvantages of solar cyclic adsorption chillers is that they produce
cold at night, while air conditioning systems need cold mainly when solar radiation heats the

buildings the most.

This disadvantage is
eliminated in the helioadsorption \
chiller invented by Yu.K. ‘\
Rashidov (Figure 2). \

During the day, under the \
influence of solar radiation, \
refrigerant vapors are released \
from the solid adsorbent in the
generator 1 under high pressure. \

The vapors expand in the ejector \
nozzle 10 and are sucked into
the evaporator 5 through the

8 12

Figure 2. Yu.K. Rashidov's helioadsorption refrigeration unit. 1-generator;

network 7. The evaporator 5 5 condenser; 3-throttle valve; 4-receiver; 5-evaporator; 6,7-connection
boils the liquid refrigerant and networks of the evaporator with the generator; 8-connection of the
performs the cooling function. generator with the condenser; 9-return valve; 10-ejector.

The vapor mixture enters the condenser 2, where it is diluted with ambient air or water. The
liquid refrigerant enters the receiver 4 through the throttle valve 3, from which it is poured into the
evaporator 5. At this time, the check valve 9 is closed due to the pressure difference between the

generator 1 and the evaporator 5.
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In the evening and night periods of the day, when there is no solar radiation, the generator 1 is
cooled by the outside air and the pressure of the refrigerant in it decreases due to the adsorption
phenomenon on the solid adsorbent. The pressure in the generator 1 becomes less than the pressure
in the evaporator 5. The check valve 9 opens and the low-pressure boiling of the liquid refrigerant
in the evaporator begins, which is associated with the production of cold. The resulting vapors of
the refrigerant enter the generator 1 through the network 6 and are adsorbed (absorbed) by the solid
adsorbent. In the morning, when the sun rises, the device produces cold, as mentioned above.

CONCLUSION: A refrigerator is a device designed to cool products to a temperature much
lower than the ambient temperature. Its operation is based on artificial cooling of the refrigeration
chamber at the expense of external energy. There are compression, thermal and thermoelectric types
of refrigerators. They can create temperatures from +10 to -150 °. Evaporative refrigerators are
widespread; they have compressor and absorption types. Compressor refrigerators are most often
used. They mainly consist of a compressor, electric motor, condenser, evaporator and regulating
device. These parts are interconnected by tubes, forming a closed system. This system is filled with
a refrigerant (freon, ammonia). Depending on the location of the electric motor and compressor,
refrigerators are divided into open and closed types.
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UDK: 691.327.32
KAM SHAG‘ALLI BETONLARNING REOLOGIK MUSTAXKAMLIGI, PLASTIK
MODULI VA PUASSON NISBATI, KO‘NDALANG DEFORMATSIYASI XSUSIYATLARI

X.A. Mamatov?!, Z.J. Pasieva?

!Fargona politexnika instituti xamidullamamatov0729@gmail.com 93 373 07 29
2Berdaq nomidgi Qoragalpoq Davlat universiteti pasiyevaz@mail.ru 93 207 76 02
(Qabul gilindi 10.03.2025 y.)

Annotatsiya. Magolada kam shag‘alli betnlarning fizik-mexanik va reologik xsusiyatlarni
o ‘rganishdan iborat bulib, unda qurilish chigindilari asosida ikkilamchi to ‘ldiruvchilarni beton
materiallarida samarli ishlatishda, tajribali namunalar ustida sinov tadkikot ishlari olib borish zarurligi va
uziga xos muammodir.

Kalit so‘zlar. Fizik-mexanik xossalr, reologik xossalar, plastik moduli, puasson nisbati, ko ‘ndalang
deformatsiya, tajribali namunalar, sinash uslublari.

Annomauyusa. B cmambe paccmampuaiomcsi 6ONPOCHL  UBVUEHUS  (DUIUKO-MEXAHUYECKUX U
PeOoNo2UHeCKUX CBOUCME MAIOWEOHUCTIO20 OeMOHA, a MAaKJice HeoOX0OUMOCTb U HeOMmbeMaeMas npodema
npoGedeHUs: IKCNEPUMEHMATbHBIX UCCAEO08ANULL HA ONBIMHBIX 00paA3yax 015 3QhexmusHoeo UCnoab3068aHUS
BMOPUYHBIX 3ANOTHUMENEl HA OCHOBE CIMPOUMETIbHBIX OMX0008 8 OEMOHHbIX MAMEPUANAX.
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Knroueesvie cjoea. Duszuxo-mexanuyeckue 0601/70}1’1661, peojiocudecKkue CGOZZCI’HGCZ, MOOyJZb
naacmuynocmuy, xosgguyuenm Ilyaccona, nonepeunas Oepopmayus, KCNEPUMEHMATbHbIE 00PA3YbI,
M€m0()bl UCHBIMAHUI.

Annotations. The article discusses the issues of studying the physical, mechanical and rheological
properties of low-gravel concrete, as well as the need and inherent problem of conducting experimental
studies on prototypes for the effective use of secondary aggregates based on construction waste in concrete
materials.

Key words: Physical and mechanical properties, rheological properties, plasticity modulus, Poisson's
ratio, transverse deformation, experimental samples, testing methods.

Kirish. Temirbeton mahsulotlarini sifati uchun muhim bo‘lgan boshga texnologik
bosqichlarda, mo‘ljallangan beton qorishmasiga moslashuvchi moddalarning to‘g‘ri tanlanishi talab
etiladi va bu, betonning fizik-mexanik xususiyatlarini, xususan, suvugqga chidamlilik va har
taraplama mustaxkamliklari juda muhimdir[1,2]. Tajriba tadqiqotlarni o‘tkazish uchun GOST
10180-2012 talabi bo‘yicha nazorat namunalarining qarshiligi quyidagi kursatkichlar hal gilinadi va
tajriba namunalarini sinovdan o‘tkazish, betonning prizmatik mustahkamligini, egilishda chuzilish
mustahkamligini, elastik modulni, ko‘ndalang deformatsiya koeffitsientini va Puasson nisbatini
buyicha aniglash zarur GOST 24452-80[3,4].

Ushbu magsadga erishish uchun ikkita seriyali namunalar ishlandi, Nel seriyali tagqoslash
uchun nazorat namunasi S-3 qushimchasida mayda danador beton namunasi tayyorlandi va Ne2-
seriya akrilsimon lignosulfanat yopuvchi ALZ qo‘shimchali qayta ishlangan ikkilamchi
to‘ldirgichlar asosidagi kam shag‘alli beton namunasiga asoslandi. Keyinchalik betonning
mustahkamligini aniglash uchun 100x100x100mm o‘lchamdagi 12 turtburchak kub yasaldi, ulardan
6 ta nazorat namunasi mayda danador betonida va kam shag‘alli beton namunalarning sinov
natijalar xususiyatlari va nazorat namunalari uchun betonning mustahkamligi aniglanadi. GOST
10180-2012 nazorat namunalari asosida betonning mustahkamligini aniglash usullari yordamida
namunalar maxsus gidravlik sigish pressida (0,6-0,4) MPa tezlikda hisoblangan doimiy ravishda
yuklandi. Bunday holda, bitta namunani yuklash vaqti 30 soniyani tashkil etdi.

Asosiy qisim. Beton xossalarining belgilangan ko‘rsatkichlarini aniglash uchun sinovlar
natijasida namunalarni bosqgichma-bosgich bosim kuchi bilan yuklash amalga oshiriladi, bunda
standart o‘lchamdagi nazorat namunalarining prizmatik mustahkamligini ichki bosim kuchi bilan
buzganga gadar, 30% gacha aniglanadi. Buzish yuki, namunalarni yuklashda ularning
deformatsiyalarini o‘lchash bu namunalarning elastik modul va Puasson koeffitsienti aniglash bo‘lib
hisoblanadi[5,6]. Namunalarning asosiy fizik-mexanik xususiyatlari 1-jadvalda keltirilgan,

shuningdek, bo‘ylama va ko‘ndalang nisbiy elastik deformatsiyalar £;, Ba £, GOST 24452
talabi asosida hisoblanadi.

1-jadval
Namunalarning asosiy fizik-mexanik va reologik xsusiyatlari
Qisga muddatli yuk ostida betonning asosiy fizik-mexanik va reologik xususiyatlari

Xususiyatlari Qisga muddatli yuklar uchun nisbiy daraja Ri
b
5 — 3 ysos1. ALZ 1 pysya.

Bosim kuchi r,, MPa 23.4 26
Urtacha kuchlanish moduli E;,,MPa 28433 29600
Kundalang kesa kesim yuzasi deformatsiyasi

T 0,25 0,25
koeffitsienti "~
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Betonni tajribali o‘rganish natijalari va fizik-mexanik natijalar shuni ko‘rsatadiki, tadqiqot
natijasida V20 sinfidagi betonning tarkibi S-3 plastifikatori va ALZ akrilsimon lignosulfanat
yopuvchi modifikatori bilan ikki seriyada tayorlandi. O‘rganilayotgan beton M450 markali portland
sementi asosida ishlab chiqildi, karshilik moduli kam shag‘alli beton qorishmasi va mayda danador
beton asosida ishlab chigildi ishlatilgan mayda to‘ldirgichlar Orol kumi asosida

M = 0,68 mm; 1 M2 uchun foydalanildi. Birinchi seriyali nazorat namunalarining konusning

cho‘kishi 0 sm ni tashkil etdi, betondan qayta ishlangan ikkilamchi to‘ldiruvchilar asosida tavsiya
etilgan kam shag‘alli betonning seriyasi konus cho‘kishi 1 sm bo‘lib, mutlago quruq hajmdagi
betonning zichligi 2215 kg/m? tashkil etdi. Bir gator nazorat namunalarini sinovdan o‘tkazish

vaqtida R;, 28 kunlik betonning prizmatik mustahkamligi o‘rtacha 23,4 MPa gacha buzlish yukini

tashkil etdi. Beton elastikligining o‘rtacha boshlang‘ich qarshilik moduli E; = 28400 MIla
gacha va ko‘ndalang deformatsiya koeffitsienti 0,25 ga teng keldi. Taklif etilayotgan betonning
ikkinchi seriyasi, qgayta ishlangan ikkilamchi to‘ldirgichlar asosidagi kam shag‘alli beton,
modifikatsiyalangan Orol qumida o‘rtacha mustahkamligi 26 MPa gacha buzilish yukiga teng
keldi. Betonning egiluvchanligining dastlabki moduli o‘rtacha bo‘lib E; = 29600MIIa,
ko‘ndalang deformatsiya koeffitsienti Ye= 0,25 ga teng keldi va barcha natijalarni gayt qilish 1-
rasmda keltirilgan[7,8]. Har bir yuk ta’sir bosqichi ikki tonnani tashkil etdi, namunalar
muvaffagiyatsizlikka uchramastlikga gadar gisqa muddatli bosgichma-bosgich yuklash sharoitida
sinovdan o‘tkazildi va sinov natijalari 3-rasmda keltirilgan
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1-rasm. Qisga muddatli yuklanishda birinchi seriyali MDBning reologik xossalari.
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2-rasm. Qisga muddatli yuklanishda birinchi seriyali KShBning reologik xossalari
a) deformatsiya moduli, b) ko‘ndalang deformatsiya koeffitsienti, v) hajmli deformatsiya.
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3-rasm. Betonning fizik-mexanik va reologik xossalarini tajribali solishtirish diagrammasi
(Mhisobda, [litajribada MDB, [itajriba KShB)
betonning reologik xossalarini anglashda nazariy hisoblash
mayda donador beton S-3 qushimchasida
am shag‘alli beton ALZ qo‘shimchasida.

EKDHT._ETED
A= —2EORTR BTER L 100 %

Eb,mu'rp-.
2843329974

28433
keyin ketma-ket betonning fizik-mexanik va reologik xossalarining bir biridan farxlik nisbati A %:

«100 = —5,4 %

E —E
A= b.opea. b, xoHTP. +100 %

Eb,mu'rp.
29600 — 28433

29600

*100=3,9%

Betonning fizik-mexanik xossalarini solishtirish natijalari shuni ko‘rsatdiki, prizmatik bosim kuchi
yuklari ostida mayda donador beton gorishmasi asosidagi nazorat beton, betonning elastikligining
dastlabki moduli aniglandi.

Nazorat namunalarining elastik modullarining birinchi seriyasi £, = 28433 MPa ni tashkil yetdi.

Qayta ishlangan ikkilamchi to‘ldirgichlar asosidagi kam shag‘alli betonda, tavsiya etilgan
namunalarning ikkinchi seriyasi shuni ko‘rsatdiki, bosim yuklari ostida elastik modul deyarli bir xil
bo‘lib, uning E; = 29600MPa qiymatiga to‘g‘ri keladi. Beton seriyasining fizik-mexanik
xususiyatlari ortacha 3,9% ga farq qildi.

Xulosalar: Tadgiqot natijalari shuni ko‘rsatdiki, betonning siqilishda va egilish vaqgtida
cho‘zilish, qisqa muddatli yuk ta’sirida chegaralovchi deformatsiyalarining kattaligi ko‘rsatilgan,
mayda donador betonning sigilish deformatsiyasi S-3 qo‘shimchali Nel seriyali beton, quyidagi

giymatlarga erishildi  (Rp ., = 1,82 — 2,40); (Rypep, = 3,125 3,65) = 1072,

Plastifikator ALZ (akrilsmon lignosulfonat yopuvchi) qo‘shilgan kam shag‘alli betondan
tayyorlangan Ne2 seriyali betonning siqilish deformatsiyasi quyidagi qiymatlarga erishildi
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(Rp,ew = 1,61 —1,89); (Repepu = 3,175—3,80) * 1072, Va betonning hisobli garshiligi,

seriya aro egiluvchanlikdagi kuchlanish garshiligi o‘rtacha 1,14 - 1,20 MPa gacha farx kildi. Beton
seriyalarini o‘rganish natijalari 5,2% ni tashkil etdi, kam shag‘alli betonning ikkilamchi
to‘ldirgichlar asosidagi qarshilik deformatsiyasi deyarli farq gilmaydi.

[1].

[2].

[3].

[4].

[5].

[6].

[71.

(8].

Adabiyotlar
IMacueBa 3.K., Emmmuszos P.H. A.A. IlaxparauHoB. BupimenHs npobieM mnepepoOKH Ta TMOBTOPHOTO
BUKOpHCTaHHS OyIiBeJIbHUX BigxofiB 3 OeToHHOro 6pyxty I MikHapoaHOT HayKOBO-TIPaKTHUYHOI KOH(EpeHIil
«BUIIA TEXHIYHA OCBITA XXI CTOJIITTA: BUKJIMKHU, [TPOBJIEMU, TTIEPCITEKTUBW» 2022; ISBN
978-617-599-054-4.
A.A. Pakhrtdinov., Z.Pasieva, M.Kamalov, K.Bektursinova, M.Zhubanysheva, S.Karimbergenov.
DEVELOPMENT OF COMPOSITIONS AND PROPERTIES MODIFIED SLAG ALKALI CONCRETE
BASED ON LIQUID GEOPOLYMER Journal of Engineering and Technology (JET) ISSN (P): 2250-2394;
ISSN (E): Applied Vol. 14, Issue 2, Dec 2024, 31-35 ©TJPRC Pvt. Ltd.
A.A. TaxparmunoB MWnescoB A.T. IlacmeBa 3.K. TexHomormst mnpou3BOACTBa OETOHHBIX W3ICTHN C
HCITIOJIb30BaHUEM CTPOUTEIBHBIX OTX0/I0B U3 OeTorHOro Joma  International Journal for Innovative Engineering
and Management Research (ISSN 2456-5083) DOI:10.48047/1JIEMR/V10/102/02 Vol. 10, Issue 02, Pages: 6-8.
(23) Scientific Journal Impact Factor (SJIF) 2020. 1F=5,019.
A.A. TIxparaunos., WnbscoB A.T. ITacueBa 3.0K. PazpaboTka cocraBoB OeTOHa Ha 3aloJHUTENE IeOHEM H3
JpoGJieHOro OETOHA IMyTeM KOMIUIEKCHOTO TPUMEHEHHE CTPOUTEIIFHBIX MaTepHaIOB Bacma
APXUTEKTYPA KYPWJIMII BA I[PIBAPTH unmMuii-amanuii sxypaanu Tamkent Ne2, 2021 Vol. 16, Issue 2,
June 2021 (127-131).
A.A. Pakhrtdinov. Z. Pasieva SUNN'lY DEKORATIV AGLOMERAT TOSHINI ISHLAB CHIQISH
ASOSLARI 6aca  «Aral boyi regioninda arxitekta ham gala qurilisinin turagli rawajlaniwi maseleleri»
Xalig aralig ilimiy-texnikaliq konferenciya materiyallar: toplam: — Nokis, QMU, 2024 — 394b.
A.A. Pakhrtdinov, O.[]. A#mxkanos, IlacmeBa 3.0K. DISPOSAL OF CONCRETE SCRAP WASTE FOR
OBTAINING LARGE AGGREGATE IN THE PRODUCTION OF REINFORCED CONCRETE PRODUCTS
AND STRUCTURES bacna HARVARD EDUCATIONAL AND SCIENTIFIC REVIEW Har.
Edu.a.sci.rev. 0362-8027 Vol.1.lssue 1 Pages 73-82 Ne4 2021 10.5281/zenodo0.5593409. (1) Web of Science.
IF=1.818.
A.A. TIxpatnuHoB. YTWin3anus OTXOAOB OETOHHOIO JIOMa JUIS TOJYYEHHsS Ha €ro OCHOBE IKOJOTHYECKH
0€301acHBIX CTPOUTENIFHBIX MaTePHAIOB COOpHUK Hay4yHbBIX TPYyIOB, «VIHHOBaMM M MOJEIMPOBaHHE B
CTPOHTEIBHOM MaTepuanoBeaeHum», (Ne26, 2016, YK 691.32, 159 Ger.) . TBeps, Ha6. A. Hukutuna, 22
A.A. IIxparaunoB., Tkau E.B., Opewkun JI.B. Dxonorndeckoe ¥ re0K0JI0THIecKoe 000CHOBaHNE YTHIIM3ALUH
OeTOoHHOTO JIOMa B KadecTBE IIEOHS IPH TNPOU3BOJCTBE >KeNe300€TOHHBIX u3menuil. HaydHo-TexHMUecKnit
KypHaJ, «JKOJIOTHs ypOaHW3WPOBAHHBIX TeppHTOpuiy, (Ne3, 2016, YAK 502:504, 118 Oer.) r. Mocksa,
n3narensckuil oM «KAMEPTOH) a/s 58.

VIK 691.54.002:544.

HIMOYA QOPLAMALARI TARKIBINI SHAKLLANTIRISHDA KORROZIYAGA
CHIDAMLI POLIMER QO‘SHIMCHALARINING ROLI

Z.A. Abobakirova?, Sh.M. Davlyatov?, Sh.A. Umarov?, N.I. Vatin?

'Farg ‘ona politexnika instituti,
zabobakirova@ferpi.uz, sh.davlyatov@ferpi.uz, sh.umarov@ferpi.uz
2Buyuk Pyotr Sankt-Peterburg politexnika universiteti;
Rossiya, Sankt-Peterburg, vatin@mail.ru
(Qabul qilindi 22.02.2025 y.)

Aunomauu}l. B cmamve pacemampueaenici noevbluteHue ceoticme YEeMeHNHoco bemona 0

AHMUKOPPOZUOHHLIX HANOAbHBIX NOKpbimull. Hcciedosanue HAnpagieHo Ha 6bvlsagleHue IQ@exmueHvix
Memo0o0s U peuieHull 08 OalbHelule20 pas3sumus 6 0aHHOU 00aacmu, a makdice Ha paspadbomK)y HAYYHbIX
NpPeOnodNHCeHULl NO memamuxe.

Kniouesvie cnosa: L;eMeHMHblIZ 6em0H, HAnNnoJIbHOE nNOKpblmue, KOppo3usd, MecmHoe Cblpbé,

Xumuueckue u MUHepanbHovlie 000A6KuU, paspyuieHue.

74

Scientific-technical journal (STJ FerPl, ®apIIl UTXK, HTXK ®epllH, 2025,T.29. cremn.Boimyck Ned)


mailto:zabobakirova@ferpi.uz
mailto:sh.dаvlyаtov@ferpi.uz
mailto:sh.umarov@ferpi.uz
mailto:vatin@mail.ru

CTPOUTEJIBCTBO

Annotatsiya. Magolada korroziyaga chidamli pol gqoplamasi uchun sementli beton xususiyatlarini
oshirishga qaratilgan bo‘lib, ushbu tadgiqodni kelajakda rivojlantirishning samarali usullari va
yechimlarini aniglash hamda bu soha bo ‘yicha ilmiy takliflar ishlab chigishga garatilgan.

Kalit so“zlar: sementli beton, pol goplamasi, karroziya, mahalliy xom-ashyo, kimyoviy va mineral
qo ‘shimchalar, yemirilish.

Annotation. The article focuses on improving the properties of cement-based concrete for corrosion-
resistant floor coatings. The research aims to identify effective methods and solutions for future development
in this field and to develop scientific proposals relevant to the area.

Keywords: cement concrete, floor coating, corrosion, local raw materials, chemical and mineral
additives, degradation.

Kirish: Qurilish sanoatining jadal rivojlanishi tufayli portlandsementdan foydalanib
tayyorlanadigan beton va temirbeton konstruktsiyalariga bo‘lgan talab ortib bormoqda. Shu jihatdan
qurilish materiallari ishlab chigarish sanoatining ustuvor vazifalaridan biri beton va temirbeton
konstruktsiyalarini ishlab chigarishda, ularning mustahkamligini pasaytirmagan holda, mavjud
mahalliy xom-ashyo va sanoat chigindilaridan foydalanish, ishlab chigarish texnologiyalarini
moderinizatsiya qilish, ishlab chigariladigan mahsulot sifatini yaxshilash, uning tannarxini
arzonlashtirishga katta e’tibor qaratilmoqda. Beton va temirbeton konstruktsiyalarini ishlab
chigarish uchun foydalaniladigan beton gorishmalari tarkiblarini optimalashtirish bilan bir gatorda,
ularni tayyorlashda sanoat chiqindilari, kimyoviy va mineral qo‘shimchalardan foydalanish,
qotayotgan sement toshida struktura hosil bo‘lishini maqsadli boshqarishga yo‘naltirilgan ko‘plab
ilmiy-tadgiqot ishlari olib borilmoqgda. Bu borada beton va temirbeton konstruktsiyalarining atrof-
muhit, aynigsa yerosti suvlarining zararli ta’siriga chidamliligini oshirish maqgsadida kimyoviy va
mineral qo‘shimchalardan foydalanish, beton qorishmaning qulay joylashuvchanligini ta’minlash,
sement gidratatsiyasini intensivlash orgali betonning dastlabki mustahkamligini tezlashtirish hamda
yuqori mustahkamlikka erishishini ta’minlash va shu bilan birga konstruktsiya betonining
mustahkamligini oshirish, sovugga bardoshligini, zichligini va boshga xossalarini yaxshilash
muhim ahamiyat kasb etmoqda. Respublikamizda qurilish materiallari sanoatini rivojlantirish,
tabily xom-ashyo materiallarini iqgtisod qilish va sanoat chigindilaridan ishlab chigarishda
foydalanish imkonini beruvchi resurs va energiya tejamkor texnologiyalarni joriy etishga va
korroziyaga chidamli beton turlarini yaratishga alohida e’tibor qaratilmoqda.

Bugungi kunda qurilish sanoatining jadal rivojlanishi tufayli portlandsementdan foydalanib

tayyorlanadigan beton va temirbeton konstruktsiyalariga bo‘lgan talab ortib bormoqda. Shu jihatdan
qurilish materiallari ishlab chigarish sanoatining ustuvor vazifalaridan biri beton va temirbeton
konstruktsiyalarini ishlab chigarishda, ularning mustahkamligini pasaytirmagan holda, mavjud
mahalliy xom-ashyo va sanoat chigindilaridan foydalanish, ishlab chigarish texnologiyalarini
moderinizatsiya qilish, ishlab chigariladigan mahsulot sifatini yaxshilash, uning tannarxini
arzonlashtirishga katta e’tibor qaratilmoqda.
Bu borada beton va temirbeton konstruktsiyalarining atrof-muhit, aynigsa yerosti suvlarining zararli
ta’siriga chidamliligini oshirish magsadida kimyoviy va mineral qo‘shimchalardan foydalanish,
beton qorishmaning qulay joylashuvchanligini ta’minlash orqgali betonning dastlabki
mustahkamligini tezlashtirish hamda yuqori mustahkamlikka erishishini ta’minlash va shu bilan
birga konstruktsiya betonining mustahkamligini oshirish, sovuqga bardoshligini, zichligini va
boshga xossalarini yaxshilash muhim ahamiyat kasb etmoqda.

Respublikamizda qurilish  materiallari  sanoatini  rivojlantirish, tabily xom-ashyo
materiallarini igtisod gilish va sanoat chigindilaridan ishlab chigarishda foydalanish imkonini
beruvchi resurs va energiya tejamkor texnologiyalarni joriy etishga va korroziyaga chidamli beton
turlarini yaratishga alohida e’tibor qaratilmoqda.

Tadgigot natijalari: Betonning karroziyaga chidamliligi deb uning atrof-muhit bilan
kimyoviy reaktsiyaga kirishmaslik xususiyati tushuniladi. Karroziyaga chidamlilikni oshirish uchun
asosi  polimer bog‘lovchi (polivinilatsetat, polivinil xlorid va boshqgalar) bo‘lgan
armoplastbetonlarni qo‘llash samaralidir. Bunday betonlar yuqori kimyoviy chidamliligi bilan
ajralib turadi va zararli muhit (gaz, yog*, kislotalar, ishqorlar va boshqgalar) ta’siriga uchraydigan
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inshootlarda ishlatish magsadga muvofiqdir. Tabiiy va texnologik omillar ta’sirida yuzaga
keladigan beton korroziyasining eng ko‘p turlariga kiruvch korroziya, beton karbonizatsalanishi
kiradi, shuningdek, O‘zbekiston uchun eng asosiysi - er usti va er osti suvlarining murakkab sulfat-
magneziya-xlorid tajovuzidan kelib chigadigan korroziya (1.2-rasm). Betonning korroziyasi kuchda
zaiflashishi va uning tuzilishi yaxlitligini buzilishi, betonning korroziyasi sement toshidagi
gidratlangan klinker minerallarning parchalanishi, shuningdek, sement toshining teshiklarida
korroziya material kristallanishidan kelib chigadigan betonning ichki yemirilishlar paydo bo‘lishi
tufayli yuzaga kelishi mumkin. Sement toshining g‘ovaklaridagi korroziya mahsulotlarini
kristallanishidan kelib chiqadigan korroziya jarayoni ushbu mahsulotlarning hosil bo‘lishi va ular
yaratadigan strukturaning xususiyatlari bilan bog‘liq [6,7].

1.2-rasm. Tabiiy va texnologik omillar ta’sirida yuzaga keladigan beton korroziyasi.
Beton yemirilishi — bu uning tarkibiy yaxlitligini buzilish va mustahkamligini kamayishidir.

Betonning yemirilishi gidratlangan klinker minerallarining sement toshidagi parchalanishi
natijasida, shuningdek, sement toshining g‘ovaklaridagi yemirilish mahsulotlarining kristallanishi
natijasida betonda ichki kuchlanishi paydo bo‘lishi tufayli yuzaga kelishi mumkin. Gidratlangan
neoplazmalarning parchalanishi natijasida betonning vayron bo‘lishi ularning eritilgan tarkibiy
qismlarini g‘ovak suyugqligidan chiqarib tashlash bilan bog‘liq bo‘lib, sement toshi va uning suyuq
fazasi o‘rtasidagi nomutanosiblikni keltirib chiqaradi. Sement toshining g‘ovaklarida yemirilish
mahsulotlarining  kristallanishi  natijasida yuzaga keladigan yemirilish jarayoni ushbu
mahsulotlarning paydo bo‘lish kinetikasi va ular tomonidan yaratilgan tuzilish xususiyatlari bilan
bog‘liq (1.3-rasm).

1.3-rasm. Sement toshining g‘ovaklarida yemirilish 1.4-rasm Mexanik shikastlanishlar.
mahsulotlarining  kristallanishi  natijasida  yuzaga
keladigan yemirilish jarayoni.

Beton zaminning barcha nugsonlari shartli ravishda quyidagi guruhlarga birlashtiriladi:
» mexanik shikastlanish;

* operatsion zarar;

* kimyoviy va iglimiy ta’sirlardan kelib chigadigan zarar.
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Ushbu turdagi zarar eng keng targalgan. Mexanik shikastlanish turli omillar tufayli yuzaga
keladi va shartli ravishda ichki va tashqi bo‘linadi (1.3-rasm). Ikkinchisini 0‘z-o‘zidan pol yuzasida
topish mumkin va ichki narsalarni topish uchun sizga maxsus qurilma - beton nugsonlarni aniglash
moslamasi kerak bo‘ladi [3,4,8].

Eng keng targalgan mexanik shikastlanishlar va ularning sabablari:

» chiplar ular zamin maydonlariga mexanik ta’sir qilish natijasida hosil bo‘ladi, ularning
ostida past zichlikdagi zonalar mavjud. Chiplarning paydo bo‘lishining sababi quyish paytida beton
eritmadagi suv va tsement nisbatining buzilishi, haroratni gisqartiruvchi bo‘g‘inlarning yo‘qligi,
etarli darajada mustahkamlash, bazadagi harakatlar bo‘lishi mumkin, chuqurliklar odatda zarba
yuklari tufayli yuzaga keladi. Chuqurliklar katta massaning ta’siri natijasida ham paydo bo‘lishi
mumkin, masalan, og‘ir uskunalar joylashgan joylarda;

* betonning yuqori qatlamini delaminatsiyalash. Bu ko‘pincha beton yuzani sifatsiz quritish
va eritma to‘liqg namlanmaguncha uni tugatish tufayli yuzaga keladi;

* shish ular betonning sirt qatlami havo pufakchalari ohak massasidan to‘liq chiqarilgunga
qadar siqilganida paydo bo‘ladi. Blisterlar quritilmagan beton yuzaning shimdirish yoki bo‘yoqlari
bilan ishlov berilgandan keyin ham paydo bo‘ladi;

* yoriglar vaqt o‘tishi bilan ular kengayib, bir-biri bilan bog‘lanishi mumkin, bu esa katta
chuqurchalar paydo bo‘lishiga olib kelishi mumkin.

Ko‘rib turganingizdek, ba’zi kamchiliklarning paydo bo‘lishining oldini olish mumkin edi.
Ammo beton zaminning ishlashi paytida chiplar, teshiklar va yoriqlar hosil bo‘ladi, shuning uchun
ularni vagti-vaqti bilan ta’mirlash kerak.

Mexanik shikastlanish ehtimolini minimallashtirish uchun, birinchi navbatda, beton zaminni
tashkil gilish texnologiyasiga rioya qgilish kerak.

Beton zaminni o‘rnatishda quyidagi qoidalarga rioya qilish kerak:

* beton sinfi, albatta, loyihaviy yuklarga mos kelishi kerak. Materiallarni tejash zaminning
ishlash muddatini sezilarli darajada qisqartirishi mumkin va siz uni ta’mirlash uchun pul va kuch
sarflashingiz kerak bo‘ladi;

* beton eritmani quyish va uni keyinchalik quritish texnologiyasini buzish mumkin emas.
Beton yuqori sifatli sigishni talab giladi va namlanganda namlik etishmasligi kerak;

* Belgilangan muddatlarga e'tibor bering. Agar pardani to‘ldirish uchun maxsus
go‘shimchalarsiz beton ishlatilgan bo‘lsa, unda montaj ishlari tugaganidan keyin bir oydan
kechiktirmasdan sirtni tugatishni boshlash mumkin;

* ish paytida beton zamin haddan tashqari kuchli ta’sirlardan himoyalangan bo‘lishi kerak.
Albatta, yuklar mavjud bo‘ladi, lekin siz ulardan zararni kamaytirishingiz mumkin. Misol uchun,
sanoat gavatida harakatlanish tezligini cheklash, goplamaning shikastlanishi juda kam uchraydi.

Quyidagi barcha nugsonlar beton zaminning noto‘g‘ri ishlashi yoki uni tartibga solish
texnologiyasini buzish natijasida yuzaga keladi.

Kimyoviy qo‘shimchalar ma’lum ish sharoitlari uchun temir-beton konstruktsiyalarni ishlab
chiqgarishning texnologik jarayonini kerakli sovuqgqga, suvga chidamliligi va korroziyaga chidamliligi
bilan magsadga muvofiq ravishda amalga oshirishga imkon beradi (1.8-rasm).

Ular sementni sezilarli darajada tejash imkoniyatini beradi. Zamonaviy beton
texnologiyasida agregatlarning sement toshiga yopishishini kuchaytirish uchun agregatni
faollashtirishning turli usullari qo‘llaniladi. Karbonatli maydalangan toshning mexanik faollashishi
betonning egiluvchanlik kuchini 17% ga, sigilishda esa 8% ga oshiradi, uning sovugga
chidamliligini oshiradi.

An’anaviy ravishda ishlatiladigan agregatlar bilan tagqoslaganda gidroksid va sement
gidratatsiyasi mahsulotlari bilan kimyoviy ta’sir o‘tkazishga faolroq kiradigan agregatlar yordamida
betonning xususiyatlarini yaxshilash mumkin.

To‘ldirilgan kompozitsiyalarda birlashtiruvchi xamir tarkibidagi strukturaning rivojlanishi
bilan bir vaqtda jarayonlar gismining yuzasi bilan aloga qilish chegaralari bo‘ylab sodir bo‘ladi.
Ularning ta’siri ostida chegara va monolitik gatlamlarning tuzilishi donador moddasi atrofida hosil
bo‘ladi.
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Optimal to‘ldirilgan inshootlarni mustahkamlashda ortiqcha sirt energiyasi, aloqa zonasidagi
teshiklarning minimal darajasi, biriktiruvchi va agregat o‘rtasida yaxshi yopishish va boshqalar kabi
omillar muhim rol o‘ynaydi. Bularning barchasi turli xil reaktsiyalar oqimining tabiati bilan
belgilanadi.

Shunday qilib, sement toshining kuchidagi farg magnit maydondagi faollashtirish
ob’yektining geometrik joylashuviga qarab o‘rnatildi.

Sement toshining tuzilishining muhim elementlaridan biri porozlikdir. G‘ovaklik simob
porozimetri yordamida tekshirildi. POLY-ANS qo‘shimchalari va magnit bilan tozalangan suv bilan
sement toshining g‘ovak strukturasining xarakteristikalari namunaning normal sharoitda 28 kunlik
gattiglashuvidan keyin aniglandi.

Olingan ma’lumotlarning tahlili shuni ko‘rsatadiki, sement toshining g‘ovak tuzilishi
xususiyatlarining yaxshilanishi "tuzilishni tartibga solish" ta’siri tufayli suvga bo‘lgan talabning
kamayishi bilan birga yangi gatlamlarning o‘ziga xos sirt maydonining oshishi bilan bog‘liq. suvni
magnit bilan tozalash paytida magnit maydonning qo‘llanilishi yopishqoqlikning oshishiga olib
keladi, bu makromolekulalar va ularning assotsiatsiyalarining kuch chiziglariga nisbatan
yo‘nalishini va bu zarrachalarning yig‘ilishini ko‘rsatadi 5-jadval.

Magnitlangan suv bilan aralashtirilganda sement tarkibining plastik kuchi aralashtirilgandan
so‘ng deyarli darhol faol o‘sishni boshlaydi. Shu bilan birga, zarrachalarning mikron o‘lchamlariga
tezroq targalishi gayd etildi.

Sementning gidratsiya tezligini o‘rganish shuni ko‘rsatdiki, magnitlangan suvdan
foydalanganda sement oddiy suvdan foydalangandan ko‘ra ko‘proq darajada gidratlanadi, bu esa
zichroq tosh tuzilishini olishga yordam beradi.

POLY-ANS qo‘shimchalari va faollashtirilgan suyuq muhitning sement
toshining g‘ovak tuzilishi xususiyatlariga ta’siri.

1-jadval
Qattiglashish Qo‘shimchalar | Umumiy | G‘ovaklarning radius bo‘yicha
shartlari turlari va | g‘ovaklik, | tagsimlanishi
miqdor sm3/g.10% | 10-102 102-103 103-10*
smig | % |smig | % sm3g | %
Norma. - 7,6 025 |32 |51 67,1 | 2,25 | 29,6
0,004% 6.3 033 |54 406 |645 190 |30,1
POLY- ANS
0,002% 59 0,38 |64 |37 62,4 | 1,87 |31.2
POLY- ANS
Faollashtirilgan | 0,004% 54 031 |59 (436 |620 193 |311
suv POLY- ANS
0,002% 5,0 0,30 |68 (39 [614 195 |332
POLY- ANS

Sement toshining umumiy va kapillyar g‘ovakligi qancha ko‘p kamayadi, POLY-ANS
go‘shimchalarining plastiklash qobiliyati shunchalik yuqori bo‘ladi va ularning barqarorlashtiruvchi
ta’siriga ko‘ra mikroporozlik ortadi. Xususan, POLY-ANS qo‘shimchalari bilan sement toshining
umumiy va kapillyar g‘ovakligi standartga nisbatan taxminan 1,5 barobar kamayadi. Bunday holda,
mikroporlar hajmining o°sishi 18% gacha.
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Sement bog‘lovchining xususiyatlarini uning faolligini oshirish uchun tartibga solish
material tarkibini o‘zgartirish, shu jumladan qo‘shimcha (o‘zgartiruvchi) moddalarni - plomba
moddalarini va kimyoviy qo‘shimchalarni kiritish, shuningdek, aralashtirish suvini faollashtirish
orgali mumkin.

Tadgigot natijalarining tahlili:

Bizning tadgigotimizning asosiy magsadi, issig-quruq iglim sharoitlariga xos bo‘lgan siklik
harorat ta’sirini hisobga olgan holda, bilvosita usul bilan betonning yorigbardoshlik koeffitsiyentini
aniglashdir.

Beton namunalarining yorigbardoshligi ikki usul bilan aniglandi. Birinchisi:

Uslubiga ko‘ra, beton namunalari 28 kunlik suvda qotigandan so‘ng havoning nisbiy
namligi 75% bo‘lgan muhitga joylashtirildi. Betonning yorigbardoshligi darhol suvdan olingan va
har xil vagtda havoga saqlangan namunalarni egilishdagi cho‘zilishiga sinashsh orqali aniglandi.
Olingan natijalar asosida yorigbardoshlik koeffitsiyenti (Kyor) hisoblanadi:

Kyor = Rx !/ Rewv 3)
bu yerda:
Rx - havoda qo‘shimcha gotgandan so‘nggi egilishdagi mustahkamligi, MPa;
Rew - 28 kun suvda qotgandan keyingi egilishda mustahkamligi, MPa. Issig-qurug iglim
sharoitidagi haroratni ko‘tarilishi sement beton tuzilishida qaytarilmas o‘zgarishlar yuz berishiga
sababchi bo‘ladi. Beton isiganda, suv sement toshidagi yoriqlar va mikro yoriqlarga chuqurroq kirib
boradi, bu esa uning adsorbtsion qatlami bilan qoplangan haqiqiy yuzasini ko‘payishiga olib keladi.

Bu sement tosh kristallarini sirt energiyasining pasayishiga olib keladi, natijada tashqi yuk
ta’sirida  betonda mikro yoriglar ochilishini osonlashadi. Bundan tashqari, betonning
stirukturasining buzilishi suvning issiglikdan kengayish koeffittsienti sement toshi va
to‘ldiruvchining issiqlikdan kengayish koeffitsiyentidan bir necha barobar yuqori ekanligi bilan
izohlanadi.

Bu sement toshi va agregatini o‘rab turgan suv plyonkalarining tekiz ta’sirining
ko‘payishiga, natijada, strukturaning buzilishiga va mikrokraklar va boshga nugsonlarning
og‘zidagi suvning xanjar ta’sirining kuchayishiga olib keladi. Ikkinchi usulda tadqiqotlar, ikkita
seriyadagi namunalarda olib borildi. Birinchi seriyadagi namunalar normal sharoitda, ikkinchi
seriyadagilar esa siklik harorat ta’sirida saqlandi (20-60°C harorat oralig‘ida 4 soat isitish va 4 soat
sovutish). Sikllar soni namunalarni egilishga mustahkamligi bargarorlashguncha takrorlandi.

Betonning yorigbardoshlik koeffitsiyenti (Kyor )- hisoblanadi:
Kyor = unr/Rnor (4))
bu yerda:
Rqur - siklik xarorat ta’sirida bo‘lgan namunalarni egilishidagi mustahkamligi, MPa;
Rnor - normal sharoitda gotgan namunalarni egilishdagi mustahkamligi.

Betonning  yorigbardoshligini ta’minlashda asosan betonning =zichligi yoki suv
o‘tkazuvchanligi muhim ro‘l o‘ynaydi. Bunga beton tarkibiga polimer qo‘shimchalarini kiritish
orgali erishish mumkin. Suvda eriydigan polimerlar orasida hozirgi paytda respublikada qurug-issiq
iglim ta’siridan himoya qilish nuqtai nazaridan eng samarali qo‘shimcha — gellardir[10-17].

Mazkur qo‘shimchalar suriluvchanligi bir xil bo‘lgan 3ta tarkibdagi beton qorishmasida
sinab ko‘rildi. Qo‘shimchalarni miqdori sement massasiga nisbatan 0,01; 0.02; va 0,04 %
miqgdorida olindi

Sement iste’'moli 340,360, kg / m?® bo‘lgan bir xil harakatchanlik (1,5-2 sm) beton
aralashmasining uchta kompozitsiyasi bo‘yicha tajribalar. Namuna sifatida kubiklar 10x10x10 sm
va prizmalar 10x10x40 sm olindi. Kub, prizmatik kuch va egilishda valentlik kuchi sinovlari
natijalari, shuningdek, tegishli koeffitsiyentlarning giymatlari keltirilgan.

Ma’lumotlarni tahlil qilganda, optimal dozalarda betonning kub quvvati sement sarfiga
garab, POLY-ANS 1 dan 9-10% ga oshishi aniglandi; POLY— ANS 2 bilan 20-28%; POLY—- ANS
3 bilan 28-36% ga, egilishda cho‘zilish 11-12 ga; 26-39; mos ravishda 40-54%. Eksperimental
ma’lumotlar qo‘shimchalarning betonning nugsonliligini kamaytirishga, kristalli sement
gidratlarining tarqalishini oshirishga va kontakt kuchini oshirishga ijobiy ta’sir ko‘rsatadi. Buning
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oqibati prizmatik mustahkamlik koeffitsiyentining tabiiy o‘sishi bo‘lib, uning ko‘rsatkichlari
qo‘shimchalar bilan beton uchun mos ravishda: 0,72-0,73; 0,74-0,79; 0,78-0,82. Shu bilan birga,
Rszn / Ry nisbati ko‘rsatkichining pasayishi kuzatiladi [12-39].

Dastlabki kunlarda (3-7 kun) betonning qo‘shimchalar bilan siqish va egilish kuchining vaqt
o‘tishi bilan siqilishda normal qotib qolgan betonning mustahkamligi o‘sishi, sekinlashuvi kuzatilib
mavjud namunalar bilan solishtirildi (7-jadval.

Bundan tashqari, 28 kundan bir yoshgacha bo‘lgan davrda betonning qo‘shimchalar bilan
mustahkamligi 9-jadvalda keltirilgan, qo‘shimcha qo‘shilgan va oddiy holatdagi mustahkamlik
o‘sishi diagramma ko ‘rinishida ko‘rsatilgan (1-grafik).

Vagqt o‘tishi bilan siqilishda normal qotib qolgan betonning mustahkamligi o°sishi.
2-jadval

- Mustahkamlik ch i, MPa, sutkalik o‘sishi

Beton tarkibi | Qo‘shimchaning turi ustahkamliik chegarasi 2, sutkali o'sishi
(S:S:Q:Ch) va tarkibi 3 7 28 90 180
1:2,31 - 9,0 145 | 20,5 21,5 23,3
POLY- ANS 6,3 116 | 256 29,0 32,3

Qo‘shimchalar bilan sement betonning sovuqqa chidamliligi va suvga chidamliligini
o‘rganish.

Sovuqga chidamliligini o‘rganish GOST 10060-87 talablariga muvofig amalga oshirildi.
Namunalarning o‘lchamlari va soni, shuningdek, betonning tarkibi ham standartlar talablariga
muvofiq belgilanadi. Standart namunalar qo‘shimchalarsiz va qo‘shimchalar bilan tayyorlangan.
Sovuqqa chidamliligini aniqlashda sinov namunalarida tashqi nugsonlar bo‘lmasligi kerak,
seriyadagi individual namunalarning to‘yinganligiga gadar ularning zichligi 30 kg/m3 dan
oshmasligi kerak. Beton namunalarning massasi 0,1% dan oshmaydigan xatolik bilan aniglanadi.

Betonning siqilishga g Betonning suv singishiga ta‘siri
mustahkamligi oddiy va_~ """
=D cHonfiol

. - OcoBHoi OCHOBH
Ocioawoi OCHOB

OCHOBHOM - —————
wogHoj OCHOBHOM

OCHOBHOM

OcHoBHoi OCHOB'H&? OCHOBHOM = -

_tueshon

/ OcHoBHOM
4 OctosHoi

OcHOBHOM

OCHoé';Oia

OcHoBHOM Octogy

OcHoBHOM  OcHOBHOWM  OcHOBHOWM  OcHOBHOM  OCHOBHOM

OcHosHo# OcrosHoM OcHoBHOM OcHosHOM OcHoBHOH OcHoBHOH OcHOBHOM OCHOBHOM

oddiy ssss=Qo'shimcha

1-grafik Betonning sigilishga mustahkamligi 2-grafik Betonning suv singishiga ta’siri.

Betonni suv shimuvchanligini aniglash.

Betonning suvni yutish darajasi 10 sm qgirrali kublarda aniglangan. Namunalar 90 kungacha
suvga botiriladi, so‘ngra doimiy og‘irlikda quritiladi. Olingan natijalar 10-jadvalga joylashtiriladi.
Suv bilan to‘yinganligini aniqlash uchun suvdagi namunalar idishga joylashtirildi, undan havo 10-
15 mm Hg qoldiq bosimgacha saqlanadi. Ushbu vakum 3 soat davomida turadi, shundan so‘ng
bosim normal holatga keltirildi. Keyin 2 soat. Namunalar 20 +, - 20C suvda saglanadi. Suv bilan
to‘yingan namunalar tortildi va doimiy og‘irlikda quritildi. Betonning suv singishiga ta’siri
ko‘rsatkichlari oddiy va qo‘shimcha qo‘shilgandagi holatlar farqi 4-grafikda berilgan.
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Betonning suv singishiga ta’siri (OCT 12730.5)
3-jadval

Qo‘shimchaninig Suvni singdirish, yosh bo‘yicha og‘irlik %, kun
turi va tarkibi 0,5 1 2 3 7 14 28 90
- 3,1 54 6,2 | 671 | 6,92 | 71 7,15 7,3
POLY- ANS 3,5 3,62 4,1 4,6 50 5,3 5,42 5,6
Polielektrolitlarning polimer qo‘shimchalari bilan sement toshining Kkapillyarlari
devorlarining  gidrofobiklanishi  suvning betonga targalishini oldini oladi [10-29,30].
Qo‘shimchalarning betonning suv bilan to‘yinganligiga ta’siri o‘rganildi 11-jadval.
Beton namunalarining suv bilan to‘yinganligi.
4-jadval
Qo‘shimchaning | Qo‘shimchaning max vazn bo‘yicha max suvning massa W" bilan
turi va tarkibi migdori ,% suvning singishi, %, | bilan to‘yinganligi, % W& Alogalari
wn WE
B-22,5 - 6,95 7,6 0,915
Qo‘shimchasiz
POLY-ANS 1 0,2 54 6,5 0,830

Olingan ma’lumotlarning tahlili shuni ko‘rsatadiki, POLY-ANS qo‘shimchalari bilan
betonning sovuqga chidamliligi standartga nisbatan 1,7-2,7 baravar yuqori; suvning singishi 22-
39% ga past; suvning to‘yinganligi - 1,2-1,7 barobar, suvga chidamliligi esa 4 dan 6-12 ATI gacha
yoki 1,5-4 barobar ortadi.

XyJaoca: Ma’lumotlardan kelib chigadiki, qo‘shimchalar betonning suv bilan to‘yinganligini
1,2-1,7 marta kamaytiradi. Suvni yutish va suv bilan to‘yinganlik nisbati “zaxira go‘zanaklari “
mavjudligini ko‘rsatadi. Jadvalni tahlil qilish. B-15 8-jadvalda keltirilgan ma’lumotlar POLY-ANS
go‘shimchalari bo‘lgan betonlarning afzalliklarini aniq isbotlaydi: ularning suvga chidamliligi
nazorat tarkibiga nisbatan 1-3 pog‘ona yuqori, bu qo‘shimchalar bilan betonning boshlang‘ich suv
miqdori pastligi bilan izohlanadi va sezilarli darajada go’zeneklerin yaxshi xususiyatlari.

Olingan ma’lumotlarning tahlili shuni ko‘rsatadiki, POLY-ANS qo‘shimchalari bilan
betonning sovuqga chidamliligi standartga nisbatan 1,7-2,7 baravar yuqori; suvning singishi 22-
39% ga past; suvning to‘yinganligi - 1,2-1,7 barobar, suvga chidamliligi esa 4 dan 6-12 ATI gacha
yoki 1,5-4 barobar ortadi.

Shunday qilib, POLY-ANS qo‘shimchalari g‘ovak strukturasining parametrlarini yaxshilash,
suvga bo‘lgan talabni va sement tizimining hajmli gidrofoblanishini kamaytirish orqali betonning
zichligini, suvga chidamliligini, sovugga chidamliligini oshiradi va uning suvni singdirish va suvni
kamaytiradi. Turli agressiv muhitda sement betonlarining yuqori garshiligini oldindan belgilab
beruvchi to‘yinganlikni belgilaydi.
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Abstrakt:Ushbu maqolada suv  resurslaridan ogilona foydalanish bilan bir gatorda
zamonaviy usullar orqali fermer xo jaliklarida aqlli sug‘orish tizimi hamda suv yetkazib berish
imkoniyati yoritib berilgan. Tizim masofadan boshqariluvchidatchiklar tarmog‘i orqali kunlik
rejimda ma’lumotlarni doimiy ravishda yig‘adi, ob-havo bashoratlarini tahlil giladi va mavjud
ma’lumotlarga asoslanib aqlli qarorlar qabul qilib, sug ‘orish faoliyatlarini bajaradi. Jarayonlar
borishi  haqida ma’lumotlar foydalanuvchiga internet orqali elektron pochta yoki SMS orgali
yuboriladi. Barcha datchiklar ma’lumotlari bulutli xotirada yozib boriladi va kelajakda aqlli
irrigatsiya tizimlarini samarali sozlash uchun asos sifatida foydalaniladi. Ushbu tizim mehnat
kuchi, elektr energiyasi va suv resurslaridan oqilona foydalanishni ta’minlaydi hamda
foydalanuvchiga sug ‘orish vaqgtlarini belgilash imkoniyatini beradi .

Kalit so‘zlar:Internet narsalari, ob-havo, sensorlar, gishlog xo jaligi.

Abcmpakm: B oannoti cmamve ob6cyxcoaemcs dpgexmusHoe uUcnonb3o8aHue B00HbIX
pecypcos, a makoce coepemeHHble Memodbz 8 CeNIbCKOXO3AUCMEEHHBIX XO3AUCMBAX C nomouwviro
uHmeJlJleKmyaJleOIZ cucmembvl OpouterHusl, Komopdas makxoce obecneqyusaem 603MOAICHOCMb NOJIUBA.
Cucmema ucnojsvbzyem ceniob ducmaﬂuuonﬂo ynpaeiAiemblx 0amuuKo8 aﬂﬂ NOCMOAHHO20
eaHceonesHo20 c60pa ()aHHblx, anaiusupyem npocHo3vl no2oo0wl U npurumaent UHRmelleKmydailbHble
peweHuss Ha OCHO8e OOCMYNHBIX OAHHBIX O] 8bINOAHEHUS Oeticmeuli no opouieHuro. Mngopmayus o
xooe npoyeccoe omnpaejsiemcs nojibzoeamenio no SﬂQKMPOHHOIZ noume unu SMS uepes unmepHem.
Bce dannvie oamuuxos pecucmpupyiomcs u Xpawamcs 6 ooaaxe, ymo Oyoem UCHOIb308AMbCA 8
Kawecmee OCHO8bl 0 IPEHeKMusHoOl HACMPOUKU UHMETIEKMYAIbHbIX CUCTeM Uppueayuu 8
oyoywem. Oma cucmema obecneyusaem 3dpgekmuernoe UCNONL308aHUE paboUeli  CUb,
IJIEKMPOIHEpeUU U B600HbBIX pecypcos, a maxoice npedocmaeﬂﬂem noavzoeamenim 603MOHCHOCHb
ycmanasiueanib 6pemsi OpoOuLeHUA.

Knroueewie cnosa: HHmepHem 6@1/1/;611, nozoda, ()amuuku, cenbckoe X035UCmae0.

Abstract: This article discusses the efficient use of water resources along with modern
methods in agricultural farms through an intelligent irrigation system that also provides watering
capabilities. The system uses a network of remotely controlled sensors to continuously collect data
daily, analyzes weather forecasts, and makes intelligent decisions based on the available data to
perform irrigation activities. Information about the process progress is sent to the user via email or
SMS through the internet. All sensor data are logged and stored in the cloud, which will be used as
a basis for effectively tuning the intelligent irrigation systems in the future. This system ensures the
efficient use of labor, electricity, and water resources and provides users with the ability to set
irrigation timings.

Keywords: Internet of things, Weather, Sensors, Agriculture.

1. Introduction.

The United Nations Organization to Combat Desertification and Drought has warned that by
2050, drought will affect more than three-quarters of the world's population. Research conducted by
the World Resources Institute and Britain's Economist Intelligence Unit has identified [1].
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Top 33 Water-Stressed Countries in 2040
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Figure 1. Water stress level around the world. [Ranking the World’s Most Water-Stressed
Countries in 2040 | World Resources Institute].

Uzbekistan as one of 33 countries expected to face water shortages by 2040, it is shown in
figure 1.Uzbekistan's primary water sources are the Amudarya and Syrdarya rivers, as well as
internal rivers, streams, and underground water. The Aral Sea basin, which encompasses these
sources, has an average long-term water flow of 116 billion m3. Of this, 67.4 percent is formed in
the Amudarya basin, and 32.6 percent in the Syrdarya basin.In recent years, the region has
experienced the effects of global climate change, resulting in decreased snow and rainfall, reduced
water consumption in glaciers and large river basins, and diminished water supply in small rivers
and streams. As a result, the per capital water supply has decreased by 53 percent, from 3048 m? to
1438 m?3 over the last 30 years. That is why we will introduce a new smart irrigation system in
order to prevent water shortage and improve agriculture productivity in Uzbekistan.

2.Literature Review.

Agricultural sector is one of the most important economic factors of a country and it needs an
implementation of modern technologies applied efficiently that could simplify agricultural process
and make them automated. Hence, bringing about the practice of smart farming. Smart farming is
an innovation to the current agricultural techniques that has improved the production rate in a
sustainable way. It is the application of connected devices and innovative technologies into
agriculture. Internet of Things (10T) devices are being employed for automatic monitoring systems.
The implementation of an loT based smart irrigation system improves the agriculture system by
monitoring and controlling the field in real-time as compared to the traditional irrigation system.The
implementation of an IoT based smart irrigation system improves the agriculture system by
monitoring and controlling the field in real-time as compared to the traditional irrigation system [1].

The system was proposed research based on smart irrigation system to control water storage
was proposed. Water level sensor was used as a tool to identify the water level. A controller was
used to control the process of water fill up, once there was a decrease in water level. The further
development of additional stage of the system to obtained humidity of the soil was done by the
researchers. Each of the data and steps of the controller was monitored by the farmer and had the
ability to interrupt the system or overwrite the command. As per the results of the developed
system, the water tank for irrigation maintained well and efficiently with or without supervision[2].
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The another work was presented on the field experiment between two manual and automatic
irrigation system namely traditional producer manual approach and optimised for the manual
system and Watermark and Plant Care for the automatic system. The experiment focused on yield
and fruit quality of strawberries. The results obtained from the experiment showed that during
irrigation time the average daily volume varied between 1.1 to 1.2 litter meter square for the
optimised irrigation system and 1.6 litter meter square for the traditional manual producer irrigation
system. The author mentioned that the reduction of the volume of water during irrigation did not
affect the yield and fruit quality. However, the optimised manual irrigation system could save as
much water as the automatic irrigation systems but increased the workload [3].

The automatic system was proposed that aims to save time and conserving water by
automatically providing water to the crops based on the water requirements. The watering of the
plants is triggered based on the moisture level of the soil and the user will be notifying of all the
operation over mobile phone. The sensing of the system is done using the sensors presented as
follow, soil moisture sensor, photocell sensor, etc. Moreover, the system uses an android based
application connected to an Arduino board and WIFI module for internet connection. The mobile
app has a GUI where the data received from the microcontroller are displayed[4].

The authors Sahu and Verma proposed an automated smart irrigation system to control and
monitor sprinklers operation to ensure a proper distribution of water based on the soil demand. The
system comprises a Soil moisture sensor, humidity and temperature sensor all connected to a
Raspberry Pi through a signal conditioning and comparator circuit. To control the water
distribution, the variation in resistance from the output of the sensors are sent to both signal
conditioning and comparator circuit where thresholds values are set based on different moisture
level using a potentiometer. Therefore, the water motor is switched on when the moisture value,
humidity and temperature are all above the moisture level and switched off when these values drop
below using a relay. To drive the relay, the author used a driver circuit which converts low voltage
to high voltage enough to direct the relay that needs 12 V to operate. The researcher has also
provided a weather forecast report which allow the system to check the probabilities of rainy days
on that area[5].

The monitoring system was proposed for irrigation that works in both manual and
autonomous modes. This system has a server where data such as rate of irrigation, rate of plant
growth, and the physical factors (temperature, humidity, soil moisture content, major air pollutants
PM2.5, PM10, CO, NOXx) are continuously uploaded for the purpose of machine learning. The
manual mode consists in selecting the rate at which the water is released from the pumps, and for
how long the watering will be done. In the autonomous mode, the system analyses the data
previously uploaded in the server then decides the ideal rate of irrigation. It could be observed that
the system comprises two processes consisting in receiving and transmitting data[6].

GCM based irrigation system was proposed a low-cost smart irrigation system along with
monitoring of weather parameters and providing security to the field. The proposed method uses
NodeMCU as micro controller, which is integrated with Ph sensor, PIR Sensor, Soil Moisture
Sensor, Relay and DC Motor. Ph sensor used to determine the type of crops of be grown using the
ph. value of the soil through the mobile phone. The watering mechanism controlled by a motor
depends in the dampness level of the soil which is set to different threshold values for each
operation[7].

Smart irrigation systems are the latest trend in irrigation technology. These systems use
sensors and other technologies to monitor soil moisture levels, weather conditions, and other
factors, and they can automatically adjust the watering schedule accordingly. The use of Arduino
Uno for automatic irrigation systems has been gaining popularity in recent years. This is due to the
fact that Arduino Uno is a relatively inexpensive and easy-to use microcontroller that can be
programmed to control a variety of components, including soil moisture sensors, water pumps, and
valves. One of the most popular applications of Arduino Uno for automatic irrigation systems is in
agriculture. In agriculture, automatic irrigation systems can be used to water crops at the optimal
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time and frequency, which can help to improve crop yields and reduce water waste. The Internet of
Things is updating the way we interact with the world around us. This technology is also being used
to develop smart irrigation systems that can automatically control the watering of crops based on
soil moisture levels, weather conditions, and other factors. In this project, an Arduino soil moisture
sensor is used to automate farm irrigation and soil moisture control. When the electricity is on, this
automatic irrigation system detects the amount of moisture in the soil and automatically turns the
pump on. An irrigation system must be used properly because the main source of water shortages is
a lack of rain, which causes sporadic water consumption that wastes enormous amounts of water.
For this reason, we utilize a system for automatically watering plants and checking the moisture
level of the soil. This system works well in all types of weather.

3. Smart irrigation system components.

3.1.Internet of Things

Internet of things that can help us to connect physical objects or things with electronics,

software programming, sensor circuits, and enabling the connectivity for exchanging data between
the sensors or devices or operating personnel is called as Internet of things or shortly termed as 1oT.
Furthermore, an application is anything that has a connection to the internet and wants interact with
data from devices or control the behavior of those devices in some manner and identifies
themselves to the loTfoundation with an API key a unique application I1D. Applications do not
need to be registered before they can connect to the IoT foundation.

3.2. Soil Moisture Sensor

The soil moisture regulation is a big issue of growing plants. This is because inappropriate
soil moisture affects to root water potential and leave water potential as well. Functionally, plant
root transports water including nutrient via xylem to leave for photosynthesis activity.
Consequently, the relationship of photosynthesis and soil moisture need to be considered as the key
success for agriculture as well [4]. The soil moisture sensor is a crucial component in the automatic
irrigation system, enabling precise measurement of soil moisture levels. By providing real-time data
on soil hydration, the sensor empowers the Arduino Uno to make informed decisions regarding
irrigation. This simple yet effective device is readily available and cost-effective, making it
accessible to farmers of all scales. The accuracy of moisture measurements can be affected by a
number of factors, including the type of sensor, the material being measured, and the environmental
conditions.

14-20V
2 0UT N
3 GND "2

Figure 4: LM 35 temperature sensor.
[https://kitsguru.com/collections/sens
Figure 3: Moisture or-ics/products/Im35-Im35dz-

sensor.[techzeero.com]. precision-centigrade-celsius-
temperature-sensor].

3.3. Temperature sensor.

Soil temperature and moisture are both essential for healthy plant growth. They work
together to influence seed germination, root development, nutrient absorption, and overall plant
health. That is why we are using temperature sensor LM35 to control dirt humidity continously, and
also this LM35 can help us to improve productivity.

3.4 Breadboard.
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The breadboard provides a convenient platform for prototyping and assembling the automatic
irrigation system. It simplifies the process of connecting electronic components, allowing for swift
experimentation and modification. Its cost effectiveness and reusability make it an invaluable tool
for farmers and hobbyists alike in testing and refining their irrigation setups.

3.5 ESP8266 module.

The ESP8266 is a Wi-Fi_module that allows microcontrollers to connect to a Wi-Fi network
and make simple Wi-Fi applications. It has a number of GPIO (general-purpose input/output) pins
that can be used to interface with external devices and sensors. The specific number and
arrangement of these pins can vary depending on the specific model of ESP8266 you are using.

For example, the ESP-01
model of the ESP8266 has 8 pins,
including power and ground pins,
as well as GPIO pins, serial

ESP-12E Chip 3.3V Voltage Regulator

7
08
-
.

e g . D
il j—Flash Button transmit and receive pins (TX and
SHEE _\licro USB Port RX), and an output pin for
‘ controlling an external device such
Reset Button as an LED. Other models, such as

the ESP-12, have more pins and
additional functionality, such as an
antenna connection and support

CP2102
USB to TTL Converter

2.4 GHz Antenna On-Board LED

DO Pin for external memory.
Figure 5. ESP 8266. It is important to note that
[https://www.kevsrobots.com/resources/boards/esp8266.html]. the ESP8266 is not a standalone

microcontroller and must be used with a microcontroller board such as an Arduino wifi module in
order to program and control it. The specific pin configuration of the ESP8266 will need to be
considered when wiring it to the microcontroller board.

Finally, power supply is given to ESP8266 with usb cable. And then, the sensors are installed
in the farms or greenhouses at required locations to have homogeneous field data and all these

e sensors are powered with 5v power
{W; supply via cable network and
=% PowerSupRl interfaced with The arduino board
>\\\ to the respective anolog pins. Now

the arduino board is connected to

ESP8266 using USB cabel and

<+ oHTi1 sensor | read moisture and temperature

. sensors data from soil and
Module [ NodeML) processed  through  ESP8266
processor using algorithm.
«———{ Soil Moisture Sensor] Furthermore, at regular intervals
field data will be captured and
uploaded to cloud for storage.

v Based on the field sensor’s

III > measurments data ESP8266

Figure 6. The scheme of smart irrigation system. processor and executes the required
[https://issuu.com/ijasajournal123/docs/ijasa_6]. commands for the irrigation system

in auto mode or discret mode if required. Read the moisture and temperature values in regular
intervals from arduino and the data is uploaded into the cloud for further analysis. Asalysis of data
based on the set of guide lines as comparison of temperature and moisture level with reference
values along with Uzbekistan Metrological Department weather predictions and finalizing the
actions. The actions may include powering on/off pump to meet the requirement and the action will
be reported to the user through email or sms to the registered email or mobile. Scheduled watering
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can also planned depending on the crop requirements with manual overriding provision. Apart from
this, the motor can be remotly operated on/of from the farmer’s mobile in case of any necessity.

4.Case Studies

When conserving water use in
drought times but want to continue to
irrigate  landscapes  with  optimal
efficiency a smart irrigation system
leaves traditional methods of irrigation
behind in the dust. As technology
evolves with each passing year, it’s
only  getting smarter. Traditional
irrigation systems are pre-set manually
to turn on and off using a timer. It
doesn’t matter if an unexpected
downpour occurs on a scheduled day or

the soil deep beneath the ground surface Gndllsv
where the eye can’t see has become Figure 7. Connection of Smart automatic irrigation system.
oversaturated. That timer is pre-set to [https://circuitdigest.com/microcontroller-projects/iot-based-smart-

water on each scheduled day: rain, or irrigation-system-using-esp8266-and-soil-moisture-sensor].

shine. Clearly, this isn’t the most efficient or cost-effective way to manage landscape irrigation in
times of drought. Studies show that 70% of water consumption around the world is used for
irrigation, and half of that is wasted due to inefficient, traditional irrigation practices. The optimal
way to manage irrigation and nurture your landscape would be to know how much hydration plant
roots deep need on any given day or if they’re getting too much scheduled watering. The good
news is today’s cloud-based smart irrigation does the work for you. It takes control of watering your
plants and landscape, adjusting day by day, hour by hour, as it continuously collects and ingests
weather data in real-time at your specific site. Taking that Smart technology below ground,
embedded deep in the root zone of plants, ultra-sensitive Soil Moisture Sensors electronically
transmits soil moisture content readings to the Smart Controller and automatically delivers the
perfect amount of water needed to plant roots no more, no less to keep plants above ground healthy
and thriving. Smart Irrigation systems save water, time, and money. Studies show that up to 50%
of water usage for landscape irrigation can be saved with cloud-based Smart Irrigation systems. As
a result, Smart systems typically pay for themselves in water savings within two years. Smart
Irrigation is not only cost-effective, but also the responsible thing to do. Not only in these times of
drought, but as we strive to conserve our finite and dwindling water sources, and protect our
environment and leave our world a better place for future generations to come.

5.Comparative Analysis of smart irrigation system with traditional irrigation system.

Disadvantages of traditional irrigation include their inefficiency, water waste, and
environmental impact. Traditional irrigation systems often require large amounts of water to be
used for irrigation, leading to increased demand on already scarce resources such as freshwater.
Additionally, traditional irrigation can lead to soil erosion and degradation due to over-use and
mismanagement. Finally, traditional irrigation systems are not always reliable, requiring constant
monitoring and maintenance to ensure proper functioning.

5.1.Environmental impact of traditional irrigation.

Traditional irrigation systems have had a significant environmental impact due to their
reliance on  water resources and the use of pesticides and fertilizers.
One major issue is that traditional irrigation systems often rely on groundwater sources, which can
lead to depletion of these resources over time if not managed properly. Additionally, the use of
pesticides and fertilizers in traditional irrigation systems can contribute to pollution and damage to
local ecosystems. Another concern is the potential for soil erosion caused by traditional irrigation
methods such as flooding or furrow irrigation. This can lead to loss of top soil and reduce overall

Water Pump

<
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soil health. Overall, there are several environmental concerns associated with traditional irrigation
systems that need to be addressed in order to promote sustainable agriculture practices. About 50%
of water in traditional irrigation system is wasted due to overuse as water becomes scarce due to
climate change, we need to look for better water management procedures. Smart irrigation allows
farmers to automated water cycles based on soil moisture content and requirement rather than a
periodic oversupply of water. These smart agriculture techniques are expected to increase the
overall yield. Smart irrigation system uses on field to sensors to measure variables and take
necessary steps accordingly. System monitors for variables like weather, soil condition,
evaporation, moisture, and humidity. That is why we use soil moisture sensors are buried in the
root zone of shrubs, accurately determine the moisture level in the soil and communicate the
reading. Based on the input from the sensors, controllers take actions accordingly. We have
suspended cycle irrigation systems, here the systems are designed like traditional time controllers.
Watering starts as per the predetermined schedule and runs for the programmed time. Based on the
input received from on-site sensors regarding moisture content, the system may stop or allow the
next scheduled irrigation cycle. This enables the system to prevent water waste that could have
happened if the required moisture was attained in the previous cycle. There are simpler systems like
water on-demand irrigation. Here these irrigation systems requires no specific schedules or water
tables. These smart agriculture innovations contains minimum and maximum threshold limit
registered. When the sensor input indicates a reading outside the range, the controller takes
necessary actions. If the moisture content falls below the specified range, watering starts and stops
after crossing the maximum threshold.

6.Financial Benefits of Smart Irrigation Technology and smart irrigation system.

Using smart irrigation technology offers several financial benefits, making it a cost-effective
choice for farmers. The immediate benefit is the potential savings on water bills. Because the
system only waters when necessary, you avoid wasting water on overwatering or wrong timing,
which directly translates to lower monthly water expenses.Another significant financial advantage
is the long-term cost benefit. While the initial investment in smart irrigation technology may be
higher than traditional systems, the savings on water bills can quickly offset this cost. Over time,
you could see a substantial return o investment. Smart irrigation systems also reduce wear and tear
on your lawn, decreasing the need for costly lawn repairs and replacements.Moreover, smart
irrigation systems often qualify for rebates and incentives from local water authorities or
municipalities. These programs aim to encourage water conservation and can further reduce the
overall cost of implementing smart irrigation. By taking advantage of these financial incentives, you
can make your lawn care both eco-friendly and economically smart.And smart irrigation technology
not only benefits your wallet but also positively impacts the environment. Efficient water use means
that your lawn requires less water, conserving this vital resource. This is particularly important in
areas prone to drought or water restrictions, where every drop saved counts.Efficient water
management provided by smart irrigation also benefits local ecosystems. By reducing the amount of
excess water that can run off into storm drains and waterways, you help prevent erosion and the
pollution of rivers and lakes. Less runoff means fewer harmful substances are washed into natural
bodies of water, contributing to cleaner local waterways.Additionally, smart irrigation promotes
better plant health by ensuring your lawn gets the right amount of water. Healthy plants and lawns
can absorb more CO, from the atmosphere and produce more oxygen, benefiting the overall
environment. Using less water also reduces the energy required to pump and treat water, further
decreasing your carbon footprint. This makes smart irrigation a win-win for both homeowners and
the planet. This new irrigation system works based on microcontroller rain gun irrigation system in
which the irrigation will take place only when there will be intense requirement of water that save a
large amount of water. This device makes use of the GPRS feature of mobile phone as a solution
for irrigation control system. The major limitation of this system is, it covers lower range of
agriculture land and not economically affordable.

Conclusion.
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Incorporating the smart irrigation system using Arduino Uno into agriculture offers

substantial benefits for sustainable and efficient farming. By employing moisture sensors to monitor
soil conditions and controlling water pumps based on actual needs, the system minimizes water
wastage and promotes sustainable irrigation practices. Its adaptability across various farming scales
from small gardens to large greenhouses enhances water delivery efficiency, reduces irrigation
costs, and supports diverse agricultural applications. Moreover, the system contributes to increased
crop yields by ensuring timely water delivery during critical growth stages, improves soil health by
maintaining consistent moisture levels, and reduces erosion risks. The automation of the irrigation
process not only saves labor costs but also allows farmers to focus on other crucial farming
activities, optimizing overall farm management. By fostering responsible water use and promoting
higher productivity, the Arduino-based smart irrigation system plays a pivotal role in advancing
sustainable agricultural practices, ultimately contributing to a greener, more food-secure future.
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10/0.4 KVLI KUCH TRANSFORMTORLARINI MAVJUD ISH REJIMLARI VA
NOSIMMETRIYA HOLATINI KELTRIB CHIQARUVCHI OMILLAR TAHLILI
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Annotatsiya. Ushbu magolada 10/0.4 kV kuch transformatorlarining mavjud ishlash rejimlari,

xususan nosimmetrik yuklamalar ta’sirida yuzaga keluvchi kuchlanish nosimmetriyasi holatlari tahlil gilindi.
Tadgigotda Farg‘ona viloyatining real elektr tarmoglaridan olingan ma’lumotlar asosida transformator
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punktlarining ish rejimlari  o‘rganildi. Natijalar transformatorlarda kuzatilgan nosimmetriya
koeffitsientlarining energiya samaradorligiga salbiy ta’siri borligini ko rsatdi. Bundan tashqari, bir fazali
quyosh panellari va boshga mugobil energiya manbalarining nosimmetriya holatiga olib kelishi mumkinligi
aniqlandi. Tadqiqot natijalari asosida kuchlanish nosimmetriyasi holatlarini kamaytirish bo ‘yicha tavsiyalar
ishlab chiqildi.

Kalit so‘zlar: Kuch transformatori, nosimmetriya, kuchlanish nosimmetriyasi, energiya
samaradorligi, quyosh panellari.

Annomauun: B OanHoll cmamve NPOAHATUIUPOBAHBL CYUWECMBYIOWUE PEXHCUMbL paDOMbl CUTOBBIX
mparncpopmamopos 10/0.4 kB, 6 uwacmuocmu, cayuwau ACUMMEMPUU HANPSINCEHUS, SO3HUKAOWUe NOO
8030€liCMEUeM HeCUMMEMPUUHbIX HASpy30K. B xode ucciedosanusi ObLiu U3yUeHbl pPedcumvl padomol
MPanchoOpmMamopHbix NYHKMO8 HA OCHO8E PEalbHbIX OAHHLIX d1eKkmpuyeckux cemeti Pepeanckoii obracmu.
Pesynomamul  nokazanu, umo Koapuyuenmovr acummempuu, HabmoOaemvle HA MPAHCHOPMAMOPAX,
HeamueHro eausiom Ha Ux O9Hepeemu4yecKyro Qd)d)eKmuGHOCH’lb. Taxowce 6vi10 YCmMAaHoeJJleHo, 4Ymo
acummempust moatcent ObIMb 6bI36AHA OOHOQbLZSHblMu COJIHEYHbIMU naneaiAmu u Opyewwu albmepHamueHviMuU
UCMOYHUKAMU IHEPSUU. Ha ocuose pesyibmamoe uccie0o8anus ovliu pa3pa60maHbl peKOMeH()auuu no
CHUJICEHUIO ACUMMEMPUU HANDANCEHUS 68 INEKMPUUECKUX CEMAX.

Knwuesvie cnosa: cunosoii mpancopmamop, acumMmempus, — ACUMMEMmpUsi — HANPAXCEHUS,
IHepeemudecKkas Qd)dJQKMMGHOCMb, COJIHEYHble NAaHelu.

Abstract: This article analyzes the current operating modes of 10/0.4 kV power transformers,
particularly the voltage unbalance conditions caused by asymmetric loads. The study examined the
operating modes of transformer stations using real-world data from the electrical networks of the Fergana
region. The results showed that the voltage unbalance coefficients observed in the transformers have a
negative impact on their energy efficiency. Additionally, it was found that voltage unbalance may also be
caused by single-phase solar panels and other alternative energy sources. Based on the findings,
recommendations were developed to mitigate voltage unbalance conditions in electrical networks.

Keywords: power transformer, asymmetry, voltage unbalance, energy efficiency, solar panels.

Kirish.

Hozirgi kunda respublikamizda elektr tarmoglarini kuchlanishlari 0.4,6,10,35,110,220,500 kVIi
hisoblanadi.Bundan past kuchlanish elektr tarmoglari sifatida asosan 0.4 kVIi elektr tarmoglari
tushuniladi va “Hududiy elektr tarmoqlariga qarashli bo‘lgan umumiy 0.4kVdan 110kV gacha bo‘lgan
elektr uzatish tarmoglari uzunligi-2776716.6 kmni tashkil giladi va shundan past kuchlanishli 0.4 kVli
tarmoqlar-147432.3 kmni tashkil giladi.Ushbu tarmoglarda mavjud transformator punktlari 10/0.4 kVIi
kuch transformatorlar-76804 ta,6/0.4 kVIi kuch transformatorlar esa 17734 tani tashkil gilmogda [1].
10/04 kVli va 6/0.4 kVIi kuch transformatorlar yuridik va aholi elektr iste’molchilari 10 kV yoki 6 kVni
0.4 kVIi pasaytirib berish va elektr ta’minotini amalga oshiradi. 10(6)/0.4 kVIi kuch transformatorlari
AYy , Y/Y, , Y/Z, ulanish sxemalariga mavjud va nominal quvvatlari 25 kVA dan 2500 kVA gacha

hisoblanadi [2].

6-10/0.4 kVIi transformator ish rejimlari kuch transformatorlarini yuklanish darajasi va
quvvatning fazalarda turlicha giymat bo‘lishi hamda tarmoq tok va kuchlanishining muvozanatiga
bog‘liq holatda turlarga bo‘linadi [3]. Elektr tarmoqlarida 6-10/0.4 kVIi transformatorlari normal,
nonarmal va avaryali ish rejimlari mavjud.Normal ish rejimi asosan uch fazali iste’molchilari bor yoki
fazalarida quvvat iste’moli bir xil bo‘lgan va yuklanish darajasi 70-100% ni tashkil gilgan kuch
transformatorlar shu rejimda ishlaydi.Nonarmal rejimlar:Nosimmetriya va o‘ta yuklanish rejimlariga
bo‘linadi.O‘ta yuklanish rejimi kuch transformatorlarini nominal quvvatiga nisbat ikkilamchi
cho‘lg‘amdagi iste’mol quvvatining ortib ketishi hisoblanadi.Nosimmetriya rejimi esa asosan bir fazali
iste’molchilar ulangan va fazalarda turli quvvat qiymatlarida elektr energiya iste’mol qiladigan
yuklamalar ulangan transformatorlarni ish holati hisoblanadi [3]. Bu rejimda fazalardagi kuchlanishlar
va toklarning qiymatlari farq qiladi, transformatorlarda quvvat yo‘qotilishi oshadi hamda energiya
samaradorligi pasayadi.Avaryali rejim esa nosimmertiya holati, turli gisga tutashuv,yuklamaning
transformatorning nominal quvvatidan ortib ketishi kabi omillar sabab yuzaga keladi va
transformatorning shikastlanishiga sabab bo‘ladi.

Mazkur magolada 10/0.4 kV kuch transformatorlarining ishlash rejimlari, xususan nosimmetriya
rejimi, uning sabablari, oqibatlari va misol tariqasida Farg‘ona viloyatida olib borilgan kuzatuv natijalari

tahlil gilinadi.
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Materiallar va usullari: Tadgiqot jarayonida 10/0.4 kV kuch transformatorlarining mavjud
ishlash holatlari nazariy jihatdan tahlil qilindi. Asosiy e’tibor nosimmetriya rejimiga qaratildi, sabablari
va ko‘rsatkichlari (K2u, Kou) o‘rganildi. Farg‘ona viloyatining Oqtom podstansiyasiga qarashli bir
nechta fiderlarda joylashgan transformator punktlari hisoblagichlari orgali real ma’lumotlar yig‘ildi va
tahlil qilindi. Bunga qo‘shimcha ravishda quyosh panellari bilan bog‘liq kuchlanish nosimmetriyasi
holatlari ham ko‘rib chiqildi.

Eksperiment va olingan natijalarning tahlili. Yugoridagi rejimlardan nosimmetriya
rejimi bir fazali iste’molchilari ulangan 10(6)/0.4 kVl1i kuch transformatorlarda ko‘p uchraydi va ushbu
holat kun davomida o‘zgarib turadi.Nosimmetriya rejimi elektr energiya sifatini ko‘rsatkichi bo‘lgan
kuchlanish o‘g‘ishi va kuchlanish nosimmetriya koeffitsentini bergilangan giymatlar ortishiga sabab
bo‘ladi.

Elektr tarmog‘larida nosimmetriya ish rejimi — bu shuday holatki, elektr tarmog‘ining har bir
fazasining parametrlari(U;1;P;Q) giymati teng bo‘lmagan ishlash vaqti tushuniladi[7].

Nosimmetriya rejimining asosiy sababi - elektr tarmog‘i elementlarining muvozanatsiz ishlashi
va fazalardagi sezilarli muvozanatsiz yuklar hisoblanadi[5].Shu sababdan elektr energiyasining sifati
buzilishiga olib keladi.Ma’lumki, elektr energiyasi bu — ishlab chigarilgan mahsulot va bu mahsulotni
sifati ko‘rsatkichlarini xalqaro standartlarga mosligi nazorat qilinadi.Elektr energiyasi sifati elektr
ta’minoti tizimlari ishonchlilik,xavfsizlik va samaradorlik uchun majburiy talab hisoblanadi [3].

Nosimmetriya rejimi kuzatilish davriga qarab ikki turga: gisqa va uzoq muddatli
nosimmetriya.Qisqa muddatli nosimmetriya rejimi qisga tutashuvlarda va komutatsiya qurilmalari
ishlaganda yuzaga keladi.Uzog muddat nosimmetriya rejimi fazalardagi quvvat nobalansi yuzaga
kelganda paydo bo‘ladi va odatda chiziqli bo‘lmagan yuklar ta’sirida ,hamda tipi va xarakteri bog‘liq
holatida esa nosimmetriya toki,nosimmetriya kuchlanishi, nosimmetriya faza burchagi
burilishi,ampilitudaviy,fazaviy va ampilitudaviy-fazaviy turlarga ajratiladi [7].

Uch fazali tarmoqda fazalarda quvvat nobalansi yuzaga kelishi sabablari quyidagilar:

1) Bir faza iste’molchilarni uch fazali tarmoqga notekiz taqsimlanishi;

2) Elektr quvvat iste’molining tasodifiyligi;

3) Elektr tarmoglarining strukturaviy nosimmetriyasi va fazalarni teng bo‘lmagan garshiliklari;

4) Elektr tarmoq fazalarining notekis shikastlanishlari [10];

5) Mavsumiy yuqori quyosh intensivligi sabab bir fazali quyosh panellarining invertorlarini tarmogga
quvvat uzatilishi [11];

6)Bir fazali elektr transport vositalarining zaryadlash qurilmalari bir nechatasi tarmoqgga ulanishi
natijasida [12];

7) Elektr divagellarini qayta ta’mirlash natijasi faza cho‘lg‘amlarining garshiliglarini turlicha qiymatni
tashkil etishi ham uch fazali tarmoq quvvat balansini buzilishiga sabab bo‘lmoqda.

Elektr tizimlari va tarmoglariga fazalardagi nobalanslik sabab quyidagi ogibatlarga olib keladi:
I)Tarmoq elementlaridan samarasiz foydalanish oqibatida qo‘shimcha moliyaviy xarajatlar;
2)Transformator fazalaridagi qo‘shimcha energiya isroflari va shikastlanishlar;3)Elektr dvigatellarini ish
samaradorligini pasayishi va gizishlar hamda shikastlanishlarga olib keladi [10].

Aksariyat holatlarda,elektr tarmoglari va tizimlarida fazalarida quvvat nobalansi sabab
kuchlanish nosimmetriyasi paydo bo‘ladi [8,9].Kuchlanish nosimmetriyasi elektr energiyasi sifat
ko‘rsatkichlaridan biri bo‘lib,u kuchlanish nosimmetriyasini teskari ketma- ketlik koeffitsienti(K2,) va
kuchlanish nosimmetriyasini nol ketma — ketlik koeffitsienti(Koy)lari orgali tavsiflanadi [2,3,4].

Fazalar nobalansligi sabab kuchlanish nosimmetriya holati Buyuk Britaniya,Yevropa
kontinentali,AQSh,Xitoy va boshga mamlakatlar joylashgan mintagalarning tagsimlash tarmoqlarida
keng targalgan[10],xususan mamlakatimizda ham shunday holatdadir[6].

Buyuk Britaniya Scottish Power Energy Networks (SPEN) biznes hududidagi 233 ta past
kuchlanishli linyalarning 165 tasi qariyib 71% qismi fazalar nobalansi kuzatilgan[10].Yevropa
mamlakatlari uch fazali tarmoqlarida elektr iste’molchilari va elektr transport vositalari fazalar bo‘yicha
teng tagsimlanmaganligi kuchlanish nosimmetriyasiga olib kelgan [10,12]. AQShda ham tagsimlash
tizimlarida fazalar balansizligi muammosi keng targalgan [12,13] va Energetika Departamenti fazalar
balansizligini  dvigatellarining gizib ketishi , muddatidan oldin ishdan chigishining asosiy sababi
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sifatida aniglagan hamda kuchlanish nosimmetriya holatida elektr dvigatellarini energiya
samaradorligiga ta’sini tahlil qilingan [14].

1-rasm. 75 kVtli dvigatelni yuklanish foizi va dvigatel samaradorligi foizlari o‘rtasidagi
bog‘liglik.
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AQSh Energetika departamenti kuchlanish nosimmetriyasini dvigatellar ta’minoti uchun 1%
dan oshmasligini quyidagi ma’lumotlar asosida tavsiya qiladi:1-rasmdagi grafikda 75 kVili dvigatelni
yuklanish foizi va dvigatel samaradorligi foizlari o‘rtasidagi bog‘liglik ko‘rsatilgan, bu yerda uchta holat
keltirilgan: nominal, 1% va 2.5% kuchlanish nosimmetriyasi. Grafikdan ko‘rinib turibdiki, dvigatel
samaradorligi  kuchlanish nosimmetriyasi oshgan holatda pasayib borishi ko‘rsatilgan va ush
ma’lumotlar asosida [15].
1.1-rasm. Kuchlanish nosimmetriya holatida elektr dvigatellarini energiya samaradorligiga ta’sini
grafigi[13].

Farg‘ona tumani Oqtom 35/10 podstansiyasining Mindonobod fidirining 27 ta
transformatorining 2 tasi aholi va tik nasos qurilmasining elektr iste’moli uchun
foydalaniladi. Transformatorlar o‘rganish jarayonida nasos qurilmalari ish faoliyatida bo‘lmagan va
faqat aholi iste’moli hisoblagichdan aniglangan.Ush bu ma’lumotlar 1-jadvalga keltirilgan.

1-jadval
LVUR
.| TP Quvvati | Iste'molch L L. %
Ne nomi | (KVA) | i turi U boshlanishi (V) | boshlanishi (A)
Aholi  va
1 |88 |63 tik nasos | 395 389 391 |18 25,6 17,85 1,53
qudug‘i
Aholi va
2 | 768 |100 tik nasos | 387 396 392 358 |92 149 2,2
qudug‘i

1-rasmda keltirilgan energiya samaradorlikni nosimmetriya koeffitsenti bog‘ligligi grafigi
asosida 1-jadval ma’lumot bilan biz nasos qurilmalarini energiya samaradorligi 1-rasmda keltirilgan
dvigatel energiya samaradorligi bir xil deb gabul gilsak,ush bu holatda nasos qurilmalari 100% quvvat
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bilan ishga ishlaganda ushbu qurilmalarining energiya samaradorligi 1.4% pasayishiga sabab bo‘ladi va
shu holat natijasida ta’minot kuch transformatorlarini ham quvvat isroflari ortishi kuzatiladi.

Bundan tashgari Oqtom podstansiyasining Sputnik fiderini o‘rganish natijasida faqat nasos
qurilmalari elektr ta’minoti uchun o‘rnatilgan 2 ta transformatorlar elektr hisoblagichlari ma’lumotlar
asosida nosimmetriya holati aniqlangan. Ushbu nasos qurilmalarining eski bo‘lganligi va gayta
ta’mirdan so‘ng elektr dvigatellari faza cho‘lg‘amlarining qarshiliklari turli qiymatda bo‘lganligi sabab
bo‘lgan. Albatta ush bu holat natijasida ta’minot kuch transformatorlari quvvat isrofini oshishiga olib
keladi. Elektr hisoblagich ma’lumotlari 2-jadvalda ko‘rsatilgan.

2-jadval
No |TPJQuwvatl |y ootchituri |U boshlanishi (V) |1 boshlanishi (A) LVUR,%
= |nomi |(kVA) '
1 |75 |160 | [K  MaOS|aq) |395 |393 |67 (69,2 |704 |1,01
qudug‘i
2 |735 |160 Tik = NaS0S|391 394 |396 (1452 |144 |1436 |1,26
qudug‘i
Kuch transformatorlarida kuchlanish nosimmetriyasiga sabab bo‘luvchi omillaridan yana biri
mamlakatimiz  elektr tarmogqlariga integratsiya bo‘layotgan muqobil energiya manbalari

hisoblanadi.Ushbu holat bo‘yicha ko‘plab tatqiqotlar olib borilgan.Kanada elektr tarmoglari uchun 1
fazali quyosh elektr stansiyalarining bir uy uchun o‘rtacha 2,5kVtni tashkil qilgan [17]. Yevropa
mamlakatlarida esa bu ko‘rsatkich Avtriya, Daniya, Estoniya, Finlandi ya Latviya, Malta, Latviya,
Buyuk Britaniya  davlatlar uchun 3.68 kVt ni tashkil gilsa, Belgiya, Bolgariya, Xorvatiya
Gretsiya,Vengirya, Italiya Ispaniya kabu davlatlar uchun esa 4.6 kVtdan 6 kVtgacha giymatlar
belgilangan. Albatta bu giymatlar tarmog konfiguratsiyalari asosida belgilangan bo‘lib, lekin bir fazali
quyosh invertorlarini tarmoq boshi yoki oxirga ulanishi va barchasi bir faza ulanishi ham tasodifiy faza
tanlashlar natijasida tarmoqda kuchlanish nosimmetriyasini olib kelishi mumkin [14-19]. 1 MVtgacha
bo‘lgan tarmoqga ulangan bir fazali quyosh invertorlari 5 kVtdan kam bo‘lganda va tarmoq boshida
o‘rnatilgan bo‘lsa tarmogning kuchlanish nosimmetriyasi 0.1% oshishi mumkin. Ammo shunday holat
tarmoq oxirida kuchlanish nosimmetriyasiga 25% ga oshishiga ta’sir qilishi mumkin tadgigotlar
natijasida aniglangan [17-19].

Farg‘ona viloyatida aholi,ijtimoiy obe’ktlar va tadbirkorlar tomonidan 2024-yilning yakunlariga
gadar 77 320,91 kVt quyosh elektr stansiyalarini o‘rganilgan va ishga tushirilgan. Ushbu o‘rnatilgan
guyosh elektr stansiyalarini soni 10143 donani va 0,3 kVt dan 3164 kVt gacha quvvatga ega. 3-jadvalda
Farg‘ona viloyatida mavjud quyosh elektr stansiyalarining quvvatlar va kim tomonidan o‘rnatilganligi
haqidagi statistik ma’lumot keltirilgan.

3-jadval
. . QES quvvati, QESmin quvvati, | QESmax quvvati,
Obekt egasi Soni, dona KVt KVt KVt
Aholi 4586 12197,47 0,3 52,8
_IJt|m0|y_ obekt va davlat 1589 204795 0.5 299 8
idoralari
Tadbirkorlar 3968 44643,94 0,35 3164

3-jadval asosida mamlakatimizda ham quyosh panellari bir fazali tarmoqga quvvat uzatuvchi
invertorlarini elektr tarmoglariga tartibsiz ulanishlari sabab kuchlanish nosimmetriya holatiga olib
kelishi mumkin.
Xulosa.
10/0.4 kV kuch transformatorlarining ishlashida kuzatilayotgan nosimmetriya rejimlari ularning
samaradorligiga va elektr energiyasi sifatiga salbiy ta’sir ko‘rsatmoqda. Aynigsa, aholi iste’molining
notekis tagsimlanishi, bir fazali nasos qurilmalari, eski uskunalar va tartibsiz ulanishlar nosimmetriya
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koeffitsientining ortishiga sabab bo‘lmoqda. Bundan tashqari, gayta tiklanuvchi energiya manbalarining,
xususan, bir fazali quyosh panellarining tartibsiz ulanishi ham bu holatni yanada kuchaytirmoqda.
Tadgiqot natijalari shuni ko‘rsatadiki, kuchlanish nosimmetriyasini muntazam monitoring qilish,
fazaviy yuklamalarni muvozanatlash va tarmoqga ulangan iste’molchilarni optimal tarzda tagsimlash
zarur. Shu asosda elektr energiyasi sifatini yaxshilash va transformatorlarning xizmat muddatini
uzaytirish mumkin bo‘ladi.
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np0u3eodcm60, B800HOE XO03UCMBO U CHUIICEHUE 6bl6p0€06 NAPHUKOBBLIX 2A3086. Ananuz uccreoosanuil
nokasvsleaem, 4mo uHmezpayusi majiblx U MMKPOFQC C uppucayuOHHbIMU cucmemamu cnoco6cm6yem
NOBbILUEHUIO IPPEKMUBHOCIIU UCNOTb308AHUS 800bl, COKPAWEHUID NOMePb U VEEIUUEeHUN) YPOICAUHOCTNU
CeNbCKOXO3AUCNEEHHbIX Kyniemyp. Taxoice ommeuenvl 8bl306bl U nepcnekmuevl paseumus ceknopa Mmanou u
MUKPO euapoaﬁepzemuku 6 KOHmeKcme 2100a/IbHbIX meHc)eHuuzZ yCWlOZZIlMBOZO paseumust.

Knroueevie cnoea: manas u MUKPO equOSHepeemuKa, ycmoﬁqueoe paseumue, uppucayus,
9HEpeemuUYecKas He3asucumMocmn, 600Hble pecypcul, eblopocsl CO:.

Annotatsiya. Ushbu maqgolada kichik gidroelektr stansiyalarni (GES) joriy etishning ijtimoiy,
igtisodiy va ekologik jihatlari, ularning gishlog xo ‘jaligi ishlab chigarishiga, suv resurslarini boshgarishga
va issigxona gazlari chigindilarini kamaytirishga ta’siri ko‘rib chigiladi. Tadgigotlar tahlili shuni
ko ‘rsatadiki, kichik va mikro GESlarning sug ‘orish tizimlari bilan integratsiyalashuvi suv samaradorligini
oshirish, yo ‘gotishlarni kamaytirish va ekinlar hosildorligini oshirishga yordam beradi. Global bargaror
rivojlanish tendensiyalari sharoitida kichik va mikro gidroenergetika sohasini rivojlantirishning
muammolari va istigbollari ham gayd etilgan.

Tayanch so‘zlar: kichik va mikro gidroenergetika, bargaror rivojlanish, sug'orish, energiya
mustaqilligi, suv resurslari, CO: emissiyasi.

Abstract.. This article examines the social, economic and environmental aspects of the introduction of
small hydropower plants (HPPs), their impact on agricultural production, water management and the
reduction of greenhouse gas emissions. Research analysis shows that the integration of small and micro
HPPs with irrigation systems helps to improve water efficiency, reduce losses and increase crop yields. The
challenges and prospects for the development of the small and micro hydropower sector in the context of
global trends in sustainable development are also noted.

Keywords: small and micro hydropower, sustainable development, irrigation, energy independence,
water resources, CO: emissions.

Beenenue. OCHOBHBIM HALIMOHAJIBHBIM JIOKYMEHTOM, PEryJIUPYIOLIMM pa3BUTHE MallOl H
MUKpPO TUAposHepreTuku B Pecrybnmke Y30ekucran, sisisiercs «Konnenuus odecriedenus PecryOmuku
V3b6exkuctan anektpuueckord osHeprued Ha 2020-2030 TOAB». ITOT JOKYMEHT ONpeensieT
CTpaTernyecKue HalnpaBICHUs pa3BUTUS SHEPIETUYECKOTO CEKTOPA CTPAaHbI, BKIKOYAsl YBEIUUEHHUE J10JIN
BO300HOBJISIEMBIX MCTOUYHUKOB JHEPIUH, TAaKUX KaK Majas HapodHepreThka. OCHOBHBIC MOJIO0XKEHUS
KOHLEMLHH:

1. YBeauueHue 107U BO30OHOBJIsIEMbIX MCTOYHHKOB 3Hepruu (BUJ): mnanupyercs aoBectu
noiro BUD B o6miem o0beMe reHepariu 3JIeKTpUYeckor sHeprun o Oosee yeM 25% k 2030
rOfy.

2. Pa3ButHe MayIOif THAPOIHEPreTHKHU: IMPEAYCMATPUBACTCS CTPOUTEIHCTBO M MOACPHU3ALUS
MaJIbIX THAPOIIEKTPOCTAHINHI, OCOOEHHO B OTJAJCHHBIX palioHaX, C IeNbI0 0OecreueHHs
CTaOMIJIBHOTO M 9KOJIOTHYECKU YUCTOTO SHEProCHA0KEHUS.

3. HurerpauMsi ¢  HPPUTrAalMOHHBIMH  CHCTEMaMH:  IUIAHUPYETCS  HCIOJIb30BaHUE
CYLIECTBYIOIMX MUPPUTALMOHHBIX KAaHAJIOB W BOJOXPAHWIMIL JUIsl YCTAHOBKU MajbIX U MHUKPO
I'SC, yT0 MO3BONIUT MOBBICUTH 3P(HEKTUBHOCTH HUCIOIH30BAHMS BOJHBIX PECYPCOB U YBEJIUYHUTh
BBIPA0OTKY AJIEKTPOIHEPTUH.

4. Tlogaepka MeCTHOIO MNPOM3BOACTBA: CTHUMYJIHPYETCS pa3BUTHE  OTEUECTBEHHOIO
MPOU3BOJCTBA O0OpyJdOoBaHMUA Juis Majblx M MUKpol DC U BHeOpEeHHE COBPEMEHHBIX
TEXHOJIOTHI, YTO CIIOCOOCTBYET CO3JIaHUI0 pPAa0OYMX MECT M Pa3BUTHIO HAIMOHAIBHOM
TIPOMBIIIIIICHHOCTH.

5. ®uHaHCOBbIE H HHCTUTYIHOHAIbHbIE MEXaHU3MbI MOIEPKKHU: TIPEIYCMATPUBAIOTCS MEPHI
TOCYTapCTBEHHOM  TOJJIEPKKH, BKJIIOYAass HAJIOTOBBIE JIBIOTHI W mpedepeHnrd Ut
IPOU3BOAMTENEH U NOJIb30BaTeNel yctaHoBok BUD.

Kak u3BecTHO B yCIOBHSAX HapacTaromiell KJIMMaTHUYECKOW HECTaOMIBHOCTH U HEOOXOJIUMOCTH
nepexojia K YCTOWYMBBIM HMCTOYHMKAM DSHEPrud Majble M Mukporugpossiekrpoctaniuu (I'9C)
npuoOperatoT Bc€ Oosbliee 3HaueHUMEe. OHUM MO3BOJISAIOT O0ECHEUMBATH AIIEKTPOIHEPrue yJaanéHHbIE
palioHbl, CHMKaTh 3aBHUCHUMOCTh OT HMCKONAEMOT0 TOIUIMBAa M MHHHMMH3HPOBATh BO3/EHCTBHE Ha
MIPUPOJIHBIE SKOCHUCTEMBI. B OTIMuYMe OT KPYHMHBIX THAPOIHEPTETUYECKUX KOMIUIEKCOB, MAaJble H
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Mukpol DC He TpeOyroT 3HAYMTENbHBIX 3€MENbHBIX IUIOMAACH M MAacIITaOHBIX THAPOTEXHUYECKUX
COOPY>KEHHH, UTO JeaeT uxX 0oJiee IKOJIOTHUECKHU MPHEMIIEMbIM BapHaHTOM SHEPTeTHKH.

Hacrosimee wuccienoBaHue HAmpaBlIeHO Ha aHanmM3 BiaMsHUS Manoil um Mukpo-I'DOC Ha
COLIMAIbHYI0, TPOMBILIIEHHYI0, CEJIbCKOXO3SMCTBEHHYI0O M JKOJOIMYECKYK) YCTOMYMBOCTh. B
YACTHOCTH, PACCMATPUBAIOTCA BO3MOXKHOCTM  CHMDKEHHUS 3aTpaT Ha  3JIEKTPORHEPTUIO UL
IIPOM3BOJICTBEHHBIX MPEANPUATUI U CEIBCKOTO XO34HWCTBa, YJYYIIEHHE YIPaBIECHUS BOJHBIMU
pecypcamu, a Takxe BIusHAE Malbix U MHKpo-I'DC Ha MecTHbie 3Kocuctembl. Kpome Toro,
aHATM3UPYIOTCS SKOHOMHYECKHE BBITOBI OT UCMOIBb30BaHus Masbix [ DC, BKiIroUas co3nanue pabodnx
MECT U pa3BUTHE JOKAIBHOTO OM3HECA.

OcHoBHasi yacTb. Manass 1 MHUKPO THAPOIHEPTeTHKAa OKa3blBA€T MHOTOTPAaHHOE BIUSHHE Ha
pasnuuHble cdepsl 00IIecTBa 1 SKOHOMHKH, o0ecreunBasi CTaOWIBHBIA JOCTYII K AJICKTPOIHEPTHH JUIS
CEIbCKUX M YHAIEHHBIX paliOHOB, YTO CIOCOOCTBYET YIYyYIICHHMIO KadecTBa >KU3HU HACENICHMs,
pa3BUTHIO 0Opa30BATENIbHBIX M MEAMLIMHCKUX YUYPEXKIEHHH, CHMKas M3AEPKKU SHEPronorpedieHwus,
YTO OCOOEHHO BayKHO JUIsSl Pa3BUBAIOLIMXCS CTPaH, TJ€ 3aTPaThl HA JIEKTPOIHEPTUI0 MOTYT COCTABIATh
110 40% o0w1eit cebecTonMOCTH TPOAYKIIHH.

WnTterpanus mansix 1 MUKpo-I'DC ¢ MppUTallnOHHBIMU CUCTEMaMHM CIIOCOOCTBYET MOBBIIICHUIO
3¢ GEKTUBHOCTH HCIIOJIB30BaHUS BOJHBIX PECYpPCOB, COKPAILEHHIO IOTEPh BOABl M YBEIHMUCHHIO
YPOKalfHOCTH CEebCKOXO3SIMCTBEHHBIX KyJIbTYp. B oTiH4Me 0T KpyImHBIX THAPO3JIEKTPOCTAHIINMN, MaIble
I'SC MuMHUManbHO BO3JEHCTBYIOT Ha OKpYKAaIOIIYIO Cpeny, COxpaHss Omopa3sHooOpa3ue BOJHBIX
9KOCHCTEM W COKpaIiasi BRIOPOCHI IMTAPHUKOBBIX Ta30B [2,3].

VYcranoBka manbix ['OC npecnenyer qBOMHYIO LiEib: C OJHOM CTOPOHBI, 3aTpaThl HA YCTAHOBKY
M DJKCIUTyaTallMI0 HWXKE, 4eM Yy Oojee KPYMHBIX TUAPOJIEKTPOCTAHIMM, a ¢ JApPYyro CTOPOHBI,
AJIEKTPOIHEPT U OJIAETCsI, MO KpallHel Mepe, JIOKAJIbHO U B CETh, I UMEeTCsl MH(PpacTpyKTypa.

B macmrabe TpancrpannuHoro 6acceitna Amjath -Babu et al. [4] cmoznenupoBanu Bo3aeiicTBue
T'HJIPO’HEPTreTUYECKUX IPOEKTOB Ha B3aMMOCBS3b BOJA-NPOJOBOJIBCTBUE-3HEPTUsl U OOHAPYKUJIH, YTO
IPOMU3BOJICTBO JIEKTPOIHEPTUH, YBEJINYEHUE CEIIbCKOXO3SMCTBEHHOIO MpPOM3BOJICTBA M 0Ooppda C
ylepooM OT HaBOAHEHHWM MOT'YT INPUHECTH 3HAYMTENIbHbIE NMOTEHIHAIbHBIE SKOHOMUYECKHE BBITOJIbI.
JbxanuinoB U Ap. [5] paccMoTpenu, Kak yNpaBisiTh B3aUMOCBSI3bIO BOJAa-3HEPTUA-IIPOJOBOILCTBUE B
Oacceitne peku Amyzaapes B Ta/pKMKHCTaHe, IPUHUMAas BO BHUMAaHHE NMPEUMYIIECTBA U HEJOCTATKH
HOBOTO OCBOGHHSI BOJHBIX pecypcoB. OHHM PAacCMOTpENH JIBa BO3MOXKHBIX PEXHMa pabOTHI TUIOTHHBIL:
SHEPTreTHYECKUI PEXXUM (KOTOPBIN YAOBIETBOPUT MOTPEOHOCTH B THAPOIHEPTETUKE) U UPPHUTAIIMOHHBIH
peKUM (KOTOPBIH YIOBJIETBOPUT MOTPEOHOCTH B OpoIlIeHHH) (oOecriedyeHne BOIBI IS CEIBCKOTO
X034HCTBA HUXKeE 110 TedeHU0). COrIaCHO MOIy4YEHHBIM JIaHHBIM, SHEPIreTUYECKUN PEXUM MOKET OoJiee
4YeM B YEThIpE pa3a yBEJIUYUTh YHEPreTHUECKUIl NMOTEHLUA CTPaHbl MPU OJHOBPEMEHHOM CHI)KEHHU
JOCTYIHOCTH BOJAbl B TEUEHHE BEreTAalMOHHOIO IEepHOJa, YTO MpPHUBEAET K COKPAILIECHUIO
CEJIbCKOXO3SMCTBEHHbIX NpeumyllecTB Ha 37 % B cTpaHax, pacloOJjOKEHHBIX HHUXKE IO TEUYEHHUIO.
OpocurenbHble CETH JOJDKHBI OBITh BKJIIOUEHBI B 3Ty CHUTYAlMIO sl CO3JaHUS 3HAYUTEIHLHOTO
KoJu4ecTBa ruposHepruu [6]. Hebompmme ruapo3aeKTpOoCTaHIIMK MOTYT OBITH MPOCTO BCTPOEHBI B
CYIIECTBYIOIIIE OpPOCUTENbHBIE KaHAIbl, KaKk B TPOLIUIOM ObulM cTapble MenpHUIBL. Korma Boaa
UCTOJNB3YyeTCs Ui OpOLICHUS M BBIPAOOTKH THAPOAJICKTPOIHEPTHUH, OHAa HAXOJUT MHOXECTBO
IPUMEHEHUH: 3TO MPUHOCUT IOJIb3Yy OOLIECTBY, MOJYEPKUBAs 3HAYCHHUE OPOIIAEMOIrO 3eMIeeNus,
KOTOPOE MHOI/1a IOJBEpraeTcsl HalalkaM IoposkaH Kak Hed((peKTUBHOE UCIIOIb30BaHUE BOABI [7].

Kum [8] uccnenoBan 10IrocpouHy0 KU3HECIIOCOOHOCTh UPpPHUrali B Y30€KUCTaHE, a TaKxkKe
MOCHEICTBUS sl KEHIIMH-pepMmepoB. lcmons3ys sMmupudeckue JaHHble, COOpaHHbBIE B
IIOCTCOBETCKOM Y30€KHCTaHe, aBTOp IPOJMBAET CBET HA HENpeIHAMEPEHHBbIE MOCIEACTBHUS SBHO
6aroHaMepeHHOr0 UPPHUTAllMOHHOTO MPOEKTa A (GepMEepOB, MIOX0 CBA3AHHBIX C IOCYJapCTBEHHBIM
anmapaToM TOPTOBJIN CEITBCKOXO03IHCTBEHHOM MPOAYKIIUEH. ABTOpP ONMHCal MOBCEAHEBHYIO O0OpPHOY 3THX
Jqrofed, B OCHOBHOM JKCHIIMH, 3a MPONHTAaHHE M OOECleYeHHEe CBOUX CeMeH B YCIOBHUSX
9KOHOMHMUYECKOI'O KPU3HUCA, IKOJOTHUECKON KaTacTpo(bl 1 MacCOBOM AIMUIPALIMM MY>KCKOT'O HACEJIECHUs,
UCIOJIb3Ys IaHHBIE MTOJIEBBIX UCCIIEOBAHUN U3 EPEBHHU, B 3HAUUTEIBHOM CTENIEHU MIOCTpaaBIIeH n3-3a
BBICBIXaHHsI APaJIbCKOTO MOPS. DTH BBIBOBI Oy/IE€T OYCHb Ba)KHO YYUTHIBATH MIPU UHTETPAIIMU MAJIBIX
MHUKPOMACIITa0HBIX THIPOAJIEKTPOCTAHIMNA C HMPPUTALMOHHBIMU ceTsMH. EcCTh Hazexna, 4To 3TO
MIOMOXKET pa3padoTYMKaM TOJUTHKH Cc(HOPMYIHpPOBATH MPOTPaMMbl COBMECTHOIO IPOM3BOCTBA
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AJIEKTPOIHEPTUN M UPPUTAINN TaKUM 00pa3oM, 4TOObI 00ECTIeYNTh YCTOMYUBOCTh KaK ¢ TOYKU 3PCHUS
9KOJIOTHUYECKOM, TaK ¥ COLMAIBHOMN CIIPaBEAJIMBOCTH.

Taxum 06pazom Masble 1 MUKPOTHIPOAICKTPOCTAHIINN OKA3bIBAIOT 3HAYUTEILHOE BIMSIHAE Ha
colMaIbHOE pa3BUTHE, 0OecreurnBas TOCTY K CTAOMIBHOMY M HAJC)KHOMY UCTOYHHKY AJIEKTPOIHEPTUN
JUI yIAJeHHBIX U CeNbCKUX paiioHOoB. CornacHo AaHHbIM BcemupHoro 0OaHka, B CTpaHax ¢ HU3KUM
ypoBHEM 3iekTpudukanmu BHeApenue Maiabix ['OC nmo3BosseT CHU3UTh YHEPreTUYECKYI0 O€HOCTh Ha
20-30%. D10 0COOEHHO BaXKHO ]IS JIOMOXO3SMCTB, KOTOPBIC PaHEE 3aBHUCEIM OT JOPOTOCTOSIIETO
JI3€IbHOI0 reHepaTopHoro TomiauBa. KpoMe Toro, pazButue Majnoi TMAPOIHEPTETUKU CIIOCOOCTBYET
co3laHuo pabounx MmecT. B crtpanax FOro-BoctouHoit A3um OJMH THIPOIHEPTEeTHYECKUH MPOEKT
MomHOCThIO 1| MBT co3naer ot 20 10 50 mocTosSHHBIX paboyuX MECT Ha dTane dKcruryaranuu u 10 200
pabourx MeCT Ha JTane CTpOouTeNnbcTBa. llommepkka MECTHBIX MPOM3BOIUTENEH O00O0PYHOBaHUS IS
Manbix ['DC Taxke crocoOCTBYET pa3BUTHIO JIOKAJIBHOIO OM3HECA U IMOBBIMICHHIO TEXHOJIOTHYECKOM
KOMIIETCHTHOCTH HaceNeHus [5].

Taxoxe He0OXO0IUMO OTMETHTD, YTO Majiasi THAPOIHEPTeTUKA OKA3bIBACT 3HAYMTEIBHOE BIUSHUC
Ha TPOM3BOJICTBEHHBIC MPOIIECCHI, CHIDKAS MU3AEPKKH dHepronorpediieHus. B pa3BuBarommxcs crpanax
3aTpaThl Ha OJEKTPOIHEPTHIO COCTaBIAOT A0 40% o0meil ceGecToMMOCTH TPOMYKIHMH, a
ucrnosp3oBaHue Manblx '9C MOXET CHU3UTH 3THU pacxonbl Ha 15-25% B 3aBUCHMOCTH OT pervoHa.
Hanpumep, B Manuu Massle ruipoycTaHoBKH obOecnieunin 12% CHMKEHHS 3aTpaT Ha 3JIEKTPOIHEPTHUIO
B arponpoOMBIIUIEHHOM cekTtope. OJHMM U3 KIIIOYEBBIX (DAaKTOPOB NPU ITOM SBISETCS YPOBEHD
sHeprodddexruBHoctn Manbix [DC. Cpemgnmii k0d3pPUIMEHT MCHOIB30BaHHS YCTaHOBICHHOU
MOIITHOCTHU I TakuX ctaHmui cocTtapiseT 40—70% B 3aBUCUMOCTH OT CE30HHOCTH BOJIHOTO ITOTOKA,
YTO JeNaeT UX KOHKYPEHTOCHOCOOHBIMH IO CPAaBHEHHIO C COJHEYHOW M BETPSHOW reHeparuei. B
pernoHax C BBICOKOH BOJHOCTBIO KOI(PQHUIMEHT HCIONb30BaHUS MOXeT nocturatb 80%, dTo
npubmkaet Maible ['9C mo 3hHEeKTUBHOCTH K TPaJAUIIMOHHBIM KPYITHBIM THAPOIJICKTPOCTAHIIUAM [6].
Kpowme Toro, ucnonb3oBaHue MajblX THAPOIEKTPOCTAHIMM B UPPUTALMOHHBIX CUCTEMAX CYIIECTBEHHO
noBbIIaeT 3(PPEeKTUBHOCTH yNpaBiIeHHs] BOAHBIMU pecypcamu. B cTpaHax ¢ neduimrToM BOAbI, TaKUX
Kak Y30ekuctan u KaszaxcraH, uHTerpamusi TUAPOIHEPIreTUKHM M HUPPUTALMOHHBIX CETEH IMO3BOJIAET
COKpaTUTh NoTepu BoJbl HA 15-20% W yBENUYUTH YPOKAMHOCTH CEJIbCKOXO3AMCTBEHHBIX KYJbTYp Ha
10-15%. WccnenoBanusi B GacceiiHe peku AMyJapbsi MOKa3bIBalOT, YTO COBMEUICHHE HUPPUTALMH U
reHepanuu 3JekTposHeprun nosbimaer odmui KIIJ[ ucnonszoBanust Boasl ¢ 45% m0 65%. D10
0COOEHHO BaXKHO JJISI TAKUX KYyJBTYp, KaK XJIOMOK W IIIEHHIA, KOTOPble TPeOYIOT 3HAYMTENBHBIX
00beMOB  BOJBL. BHenpeHHe aBTOMATM3MPOBAHHBIX CHUCTEM  YOPABJICHUS  BOJAOMOAAYEH C
ucnoib3oBaHueM MajbiX ['DC Mo3BOJSET COKPATUTH HEMPOU3BOIUTEIbHBIE TOTepH Boabl Ha 25-30%
[8].

Eme omuum ocobeHHocThio Manbix ['DC OT KpyHHBIX THAPOIHEPreTUYECKUX KOMILIEKCOB,
SIBJIIETCS. MUHUMAJIbHOE BO3/IEHCTBUE HA OKPY’KAIOUIYIO CPENy, MOCKOJIBbKY HE TPeOYIOT CTPOUTEILCTBA
MAacCCUBHBIX IUJIOTUH M BOJOXPAaHWIUII. OTO TMO3BOJSET COXPAHUThb JKOCUCTEMY pPEK U CHU3HTH
aHTPONOreHHOE BO3JeiicTBUEe Ha BoAHbIE pecypcbl. Hampumep, B EBpomne okono 80% wmainbix
THIPOIJICKTPOCTAHIINN CIPOEKTUPOBAHBI C YYETOM OJKOJIOTHYECKMX CTaHAAPTOB, YTO IO3BOJIAJIO
coxpaHuTh OmopasHooOpazue BomoeMoB. Kpome toro, mansie ['DC 3HAUMTENBHO CHIKAIOT BHIOPOCHI
MapHUKOBBIX Tra30B. [lo maHHBIM MeEXIyHApOIHOTO YHEPTETHYECKOTO areHTCTBA, 3aMEHA JIM3EIIbHBIX
TEHEePAaTOPOB MaJoil THAPOIHEPTETUKON B yJAJIEHHBIX paiioHax cHmxkaeT BeIOpockl CO: Ha 250-300 r
Ha Ka)KJbpli Mpou3BeeHHbIN KBT*4 anekrposnepruu. B couetanuu ¢ nporpamMmmamu o MOJAEPHU3ALNN
BO/103a00pHBIX coopykeHul Manble ['DC MOryT CHM3UTH YpOBEHb 3arpsi3HEHUs BOJbI 3a CYET
YMEHbILIEHUS HEOOXO0AUMOCTH UCIIOJIB30BaHUS TOIUIMBHBIX HACOCOB [9].

Takum o00pa3oM aHanW3 MOKa3ad, YTO Majas THUIAPOIHEPreTHKa o0JanaeT 3HAYUTEIbHBIM
MOTEHIIUAJIOM ISl YIIYYIIEHUS COIUATbHO-IPKOHOMUYECKON U SKOJIOTHYECKON YCTOMUYUBOCTH PETHOHOB.
OnTumansHO€ UCToib30BaHne Manbix ['DC B coueTaHny ¢ COBPEMEHHBIMU TEXHOJIOTHSMH YIIPABJICHUS
BOJHBIMH pECypcaMH MOKET CIIOCOOCTBOBATh yCTOMYMBOMY pPAa3BUTHIO arpoNpPOMBIIIJICHHOTO
KOMIUIEKCA, CHIDKEHUIO BBIOPOCOB YIJIEpOoAa U TOBBIIMIEHUIO DHEPTeTUYECKOW HE3aBUCUMOCTH
JIOKAJIBHBIX cooOmecTB. JlanmpHelmue WuccleqoBaHus TOJDKHBI OBITh HaAmpaBlieHbl Ha pa3paboTKy
WHTETPUPOBAHHBIX MOJIENIEH YIPaBICHUS, YYUTHIBAIOIIMX OalaHC HMHTEPECOB HSHEPreTUYECKOro,
CEJIbCKOXO3SIICTBEHHOTO M 3KOJIOTMYECKOTO0 CEKTOPOB. 3aKJl0ueHue. AHajau3 MOKas3al, 4yTo Majias U
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Mukpol DC o6namaer 3HAYUTENbHBIM MOTEHIMAJIOM ISl TOBBIIICHHS YCTOWYMBOCTH PAa3IUYHBIX
CEKTOPOB SKOHOMHKH U oOmiectBa. B wactnoctu, BHeapenne Manbix ['OC mo3BossieT CHU3UTh YPOBEHb
sHepreTuueckoil OemHocty Ha 20-30% B pa3BUBAIOMIMXCS CTpaHaX, MOBBICUTh KOIPPUIHEHT
WCIOJIb30BaHUsl BOJHBIX pecypcoB Ha 15-20% u cokpatuth motepu Boasl Ha 10—15% B perunonax c
BOAHBIM eunmtom. OT™MEeueHo, 4To pazputue Maibix ['DC cnocobcTByeT co3aanmio paboynx MECT: Ha
KaKIbI MEraBaTrT yCTaHOBJIEHHON MouiHocTu npuxogutcs oT 20 mgo 50 paGouumx MecT Ha 3Tare
skcroryatarn 1 70 200 paboymx MecT Ha JTare CTPOUTENbCTBA M BO3MOKHOCTh CHUXEHHUE
3aBHCHUMOCTH OT MCKOIAeMOI0 TOIUIMBA M yJIyYIIEHHE YKOJOTHUECKONW CHTYallnu 3a CYET COKpAICHHS
BbIOpocoB CO:2 Ha 250-300 r Ha KaXkabIi npon3BenEHHBIN KBT*4 snekTposHeprun DTO JenaeT CeKTop
MaJIol THIPOIHEPTETUKH 3HAYUMBIM UCTOYHIKOM 3aHSITOCTH B CEJILCKUX paiiOHaxX.

Taxkum oOpa3zom, manasi THIPOIHEPreTHKa MPEICTaBIsIeT cO00i MepCHeKTUBHOE HalpaBlIeHHE
YCTOMYMBOIO pa3BUTHs, TpeOyrollee MalbHEMIIUX HUCCIECJOBAHUNA M BHEIPEHHUS WHHOBALIMOHHBIX
pelIeHni 1715 TOBbIIEHUS YPPEKTUBHOCTH €€ UCTI0Ib30BAHUS.
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ELEKTR YURITMALARDA NOSOZLIKLARNI TOK PARAMETRLARI YORDAMIDA
ANIQLASH VA TAHLIL QILISH
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Maqolada elektr yuritmalar sanoat rivojlanishining asosi xisoblanadi. Shunga asoslanib, ularni
nosoz xolatga kelishi ko’p uchraydi. Ularning ishonchli va xavfsiz ishlashini ta 'minlash muxandislar uchun
asosly vazifadir. Hozirgi vagtda oldindan olingan natijaviy gqiymatlar asosida elektr yuritmalar
diagnostikasini aniglash o’zgaruvchan tabiati tufayli bir muncha qiyinchiliklarga olib kelmogda. Ushbu
magolada nosozlikni aniglash diagnostikasi uchun elektr yuritmaning tok giymatlari bo’yicha zamonaviy
tendensiyani umum ko vinishga keltiradi. Ya’ni elektr yuritma motorining diagnostikasi va tok qiymatlarini
tahlili keltirilgan. So’ngra sanoatda keng qo’llaniluvchi uch fazali asinxron motorning nosozliklarini
aniglash algoritmi, va undagi nosozliklarni mexanizimga tasiri tahlili keltirib o tilgan.

Kanum cyznap: elektr yuritma, elektr nosozliklar, diagnostika, su’niy intelekt, tok parametrlari,
asinxron motor, real vaqt.
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B cmamwe 6v110 HAnucaro, 4mo 3/18Kmp0npu600bl SGAAIOMCS OCHOBOU NPOMbBIULIIEHHO20 PA36UNMUAL.
Ucxoos uz smoeo, ux 6ulxo0 u3 cmposi npoucxooum 0080abHo udacmo. ObecneyeHue HAOEHCHOU U
bezonacHoll pabomsl 3MUX NPUBOOOS AGIAEHC OCHOBHOU 3a0ayell UHJceHepos. B nacmosawee epems
ouazHocmuKa 3Jzel<mp0npu60006 HA OCHOB€e parnee Nnojly4eHHblx 3HAYeHUll pesyibmamoe sAejisiemcst CILOJICHOU
3a0ayell u3-3a ux nepemeHHol npupoosl. B dannou cmamve npedcmasieH 0030p COBPEMEHHbIX MEHOCHYUL 8
obaacmu 0OHAPYIHCEHUsL HEUCNPABHOCMEN JNIEKIMPONPUBOO08 HA OCHOBE MEeKYUWUX 3HaveHutl. B wacmnocmu,
paccmampueaemcs ouazHocmuKa 3Jzel<mp0npu60006 U aHaiu3 3HaveHun moka. 3amem npec)cmaeﬂeH
aneopumm 0OHAPYICEHUSI HEUCTPABHOCIEN 8 WUPOKO UCNONb3YEMOM MPEXPA3ZHOM ACUHXPOHHOM O8uzcamene
U npoaraltu3upoBarno, KaKk smu HeucnpasHocmu 6JiusArom Ha pa60my MexanHusmda.

Knroueevie cnoesa: aﬂeKmpuqecmuZ npueod, aJleKkmpudecKkue HeucnpasHocmu, ()uaenocmuka,
UCKyCC‘I’I’l(ZEHHblIZ UHmeleKm, napamempsl moka, aCMHXPOHHblﬁ d@uzameﬂb, Ppeailbroe e6pems.

In the article it was written that electric drives are the basis of industrial development. On this basis,
their failure occurs quite often. Ensuring reliable and safe operation of these drives is the main task of
engineers. Nowadays, diagnosing electric drives based on the previously obtained result values is a
challenging task due to their variable nature. This paper presents an overview of current trends in fault
detection of electric drives based on current values. In particular, the diagnosis of electric drives and the
analysis of current values are discussed. Then, a fault detection algorithm in a commonly used three-phase
induction motor is presented and how these faults affect the mechanism operation is analyzed.

Keywords: electric drive, electrical faults, diagnostics, artificial intelligence, current parameters,
asynchronous motor, real-time.

Sanoatda elektr yuritmalar uzluksiz ishlashiga tayangan bo’lib u 0’z navbatida texnik
soxalarni qamrab olgan. Uzluksizlikni ta’minlashda nosozliklarni prognozlash va ularni boshgarish
texnologiyasini joriy etish uskunaning xavfsiz ishlashini ta'minlashning muhim yo'nalishidir. Elektr
yuritmada mavjud bo’lgan asinxron motorda yuzaga keladigan bir nechta nosozliklarni aniqlash
mumkin, bu elektr yuritmada katta quvvat yo'qotishlarini va yuqori energiya sarfini oldini oladi.
Nosozliklar mavjudligini bilish uchun uch fazali asinxron motorning turli xil kirish signallaridan
turli xarakteristikalar olish yo'li bilan amalga oshiriladi. Bundan tashqari, elektr tizimining
ishonchliligini, ish faoliyatini, xatolarni aniglashning anigligini va tizimdan foydalanish tezligini
oshirish uchun uch fazali asinxron motorning ish xususiyatlariga ko'ra bir nechta nosozliklarni
tasniflash mumkin. Shuni takidlash kerakki arzon narxlardagi, chidamlilik, yuqori quvvat-og'irlik
nisbati va mukammal energiya konvertatsiya gilish tezligi bo'lgan motor asta-sekin turli sohalarning
asosiy yuritma tizimiga aylandi.

Motorning o’ta yuklamada ishlashi yoki to'satdan xizmat ko'rsatishning to'xtatilishi butun
ishlab chiqarish tizimining xavfsizligiga jiddiy xavf tug'dirishi va dvigatelning o'ziga zarar
etkazishdan tashgari, katta ishlab chigarish yo'qgotishlariga olib kelishi mumkin. Elektr yuritmalarni
nosozliklarini o'z vaqtida baholash, asosiy komponentlarni gachon almashtirish, tezlikni rostlash,
ishdan chiqish sabablarini oldindan aniglash va pragnoz qilish konsepsiyasini ishlab chigish
zarurdir. Bunda elektr yuritma tizimi qo’llanilish soxasiga ko’ra birnechta nosozlik tasnifini
izoxlash zarur.

Statistik ma'lumotlarga ko'ra, dvigatelning nosozlik ehtimoli shamol turbinalari uchun
taxminan 22,8%, ko'mir gazib olish mashinalari uchun taxminan 19,78% va drenaj nasoslari uchun
taxminan 26,85% ni to’quv mashinalari uchun 19,85% ni tashkil qiladi. Shu asosida elektr
yuritmalarni ishlash ishonchliligini oshirish va nosozliklarni oldindan aniglashni intelektual usulini
joriy qgilish muhim xisoblanadi.

Intelektual tizim sifatida xozirda real vaqtda ishlovchi tizimlar, jumladan, energetika,
transport, kimyo sanoati va avtonom transport vositalarini o'zgartirish jarayonida tizimni ishonchli
ishlashini taminlash asosida apparat iste’molini, shuningdek, xar qanday ko’rsatkichni sozlash bilan
juda yaxshi parallel hisoblash ko'rsatkichlariga erishishi mumkin, bu real vaqtda olingan
ma’lumotlar asosida neyron tarmoqlarga xos bo'lgan parallel xususiyatlar, diagnostika qilishning
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texnik xususiyatini xisobga olib ularning quvvat iste’molini, nosozliklar tasnifini olish uchun juda
mos keladi.

Elektr yuritmalarda su’niy intelektlar uning model xajmini kamaytirish orqali oldindan

bashorat qilish aniqligini oshirishga asoslanadi. Ko’pincha neyron tarmogqlar yuqori unumli
boshqarish uchun ma’lumotlarni to’plash va kerakli nuqtada qaror qabul qilish bilan tasniflanadi.
So'nggi  bir necha vyil ichida tadgiqot harakatlari asta-sekin intelektual tendensiyalarni
soddalashtirish orqali qo’llash boshlandi.

Ma’lumki, real ish vaqtida elektr yuritma dvigatelining joriy signali fagat quvvat manbai
chastotasini o'z ichiga oladi. Dvigatelning buzilishi vosita ichidagi havo bo'shlig'ining magnit
maydonini va momentni o'zgartiradi va shu bilan stator tok signalida garmonika hosil giladi. Bu
garmonika orqali su’niy neyron tarmoq strukturasi namoyon bo’ladi. Ya’ni undagi o’zgarish orqali
dvigatelni buzilishi aniqlash mumkindir. Ammo bu bir muncha qiyinchiliklar tug’diradi. Shuni
takidlash kerakki elektr yuritmalarda nosozliklarni intelektual usulda aniglashda uch boshgichli
xolat ko’rib chiqiladi.

Elektr nosozliklarda elektr parametirlarni tahlili va o’lchov natijalari asosida yuzaga
keladigan nosozliklar tasnifini aniqlash ko’riladi. 1-jadvalda keltirilgan elektr nosozliklar tasnifidan
ko’rish mumkinki unda eng yuqori uchrash ehtimoli kuzatiladi. Elektr nosozlikning yuzaga kelishi
2-rasmda ko'rsatilganidek, elektr nosozliklariga ajratilgan holda doimiy magnit xatosi motorning
noyob xato rejimidir. Signallarni gayta tahlili asosida elektr yuritma dvigatelining noto'g'ri
diagnostikasi sanoat mexanizimlarida yuzaga keladigan nosozliklarni ushbu magolada tahlili
keltiriladi, shu jumladan mexanik nosozligi, singan rotor paneli, stator cho’lg’amlarining
burilishlararo gisga tutashuvlari va havo bo'shlig'i natijasidagi nosozliklar aniglanadi.

1-jadval
Sanoat elektr yuritmalarini prognozlash uchun uning nosozliklar tasnifi

Elektr yuritmadagi nosozlik
Tarmoq Dvigatelning Kontrol Quvvat Mexanik nosozliklar
orgali nosozligi tizimining manbai
nosozlik nosozligi nosozligi
Tarmoq Uzoq muddat Nazorot Qo’shimcha | Uchatmalarni yemirilishi
simining ishlashi dachigini ishdan ta’minotni va sinishi
uzilishi chiqishi kuchsizlanishi
Transformat Xaddan Nazorot platasini Invertorni Mexanik yuklamani
or tashqari ishdan chigishi noto’g’ri ortishi
tomonidan qgizishi natijasida ishlashi
kuchlanishni buyruqni 0’zi Tezlikni xaddan ziyot
ortishi yoki gabul qilishi ortishi va belgilangan
pasayishi normada ishlamasligi

1-jadvalda keltirilgan nosozliklar elektr yuritma nosozligi xisoblanib undagi dvigatel
nosozligi uzoq muddatli va xaddan tashqgari gizishi orgali yuzaga kelishidan tashqari asosiy tasnif
uning elektr va mexanik nosozliklari asosida prognozlashadi. Bu esa qo’llaniladigan su’niy
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intektual tizimni ishini osonlashtiradi. Shuni takidlash kerakki nosozlik turi aloxida dastur va
algoritmni talab giladi.

Elektr yuritma nosozligini aniglash albatda model orgali va uning algoritmi prognoz gilishga
asoslanadi. Undagi bir nechta nosozlikni prognozlash asosida uning samaradorlik ko’rsatkichini va
yashovchanligini oshirishga imkon beradi. Elektr yuritma nosozligini aniglash algoritmi kirish
parametrlariga bog’liq xolda tuzib chiqgiladi. Ya’ni kirish parametrlari sifatida biz nosozlikga olib
keluvchi ko’rsatkichlarni olamiz. Bu esa algoritm nima asosida tuzilishini ifodalaydi. Algoritm
elektr nosozlik va mexanik nosozlikni ajratish va nazorat sensori orqali olingan ma’lumotlar asosida
ishlab chigiladi. 1-rasmda keltirilgan struktura sxemada algoritmning boshlangich xolati
shakilantirilib, elektr va mexanik nosozlikni yuzaga kelishi tahlili o’tkaziladi.

Algorithm development structure in electric drive

| v
Electrical Source — Electrical Sensor Power Modulator

1 J '

3-Phase Induction N Motion &

Motor Electric Sensor ! !
A e Y

Human Interface

v v J
Electrical fault Mechanical fault »  Control Unit

1-rasm. Elektr yuritma tizimining o’zgaruvchan tok mashinasida
nosozliklar tasnifining struktura sxemasi.

Bunda inson omili intektual tizimni shakillantirishda va kirish parametrlarini belgilab berishda
hizmat qiladi. Lekin to’liq tizimda ishtirok etmaydi. Algoritmni tashkil gilishda 1-rasmga asosan
nosozliklarni yuzaga kelishi extimolligini diognostika vositalari orgali olingan natijalarni signal
ko’rinishida keltirishdan boshlaymiz. Ilk navbatda tarmoq parametrlarini o’lchash yoki oraliq
diopazonini begilashdan  Kkiritamiz  bunda U, , = [(—25+25)%], tok giymatini
Iy =[(—15+15)%] ni belgilaymiz. Tarmoq parametrlarini Kiritishda signal asosida
yo’naltirishda intelektual usulni qo’llaymiz. Bunda signalni optimallashtirish va uni faollashtirish
funksiyasini aniglash zarur, shu sababli faollashtirish funksiyasi kirishda kuchlanish va tokni
normalizatsiya gilishda Tanh funksiyasi ijobiy va salbiy tomonlarini aniglashda yaxshi xisoblanadi.

Bunda:
er —e" (2)

tanh = ——— = Value
e¥ t+e™*

Su’niy intelektni qo’llashda esa Leaky Relu funksiyani qo’llash magsadlidir, bunda:

ReLU(x) = max(ax,x) = Value (2
Yugoridagi formulani xisobga olib undagi « kichik ijobiy son sifatida Kiritiladi. Bu esa

ishlatilmaydigan neyronlarni chiqarib yuborib, qabul qiluvchiga kam sonli aniq ma’lumot
yetkaziladi.
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2-rasm. Faollashtirish darajalari asosida nosozlikni aniglash va ishdan chigish
extimolligini prognoz gilish algoritmi.

2-rasmda keltirilgan algoritmda asosiy magsad Kiritilgan parametrlarda nosozlikni aniglash
(mavjud/yo'q), olingan ma’lumotlar tahlil gilinadi va nosozlik mavjud bo’lgan oraliq bo’yicha
ma’lumot tayyorlaydi, model yaratish uchun su’niy neyron tarmoq parametrlarini belgilaydi.
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Annotasiya. Ushbu maqolada atrof va shahar muhiti hamda tabiiy komponentlarnig holati to ‘g ‘risida
batafsil ma’lumot berilgan. Bundan tashqari atrof-muhitni ifloslantiruvchi manabalar, iglim o ‘zgarishi
masalalariga e 'tibor qaratilgan.

Kalit so“zlar: atrof -muhit, shahar muhiti, sivilizatsiya, xilma-xillik, ekologik muvozanat, ekologik ofat

Annomayusn. B oannotl cmamve npedcmasiena noopooHas uHGOpMayus 0 COCMOIHUU OKPYHcarowell
U 20p0OOCKOU cpedbl U NPUPOOHLIX KOMNOHeHm08. Kpome mozo, yoensiemcs 6HUMAHUE BONPOCAM 3A2PA3HEHUs
OKpydHcaroweil cpeobl U UsMeHeHUs, KIUMAama.

Knwuesvie cnosa: oxpyscaiowas cpeda, 20poockas cpeoa, yusumuzayus, pasHooobpasue,
9KOJI02UYeCKUl 6aﬂch, oKoJlocu4decKas Kamacmpoqba.

Abstract. This article provides detailed information on the state of the environment and urban
environment and natural components. In addition, attention is paid to the issues of environmental pollution,
climate change.

Keywords: environment, urban environment, civilization, diversity, ecological balance, ecological
disaster.

"Atrof-muhit” va "shahar muhiti" tushunchalari turli xil modifikatsiyalarida yaginda juda
keng tarqalgan va asosiy ma’noga ega bo‘lgan. Ekologik muammolarni o‘rganishga e’tiborning
kuchayishi zamonaviy muhitni ko‘kalamzorlashtirish va insonparvarlashtirishning xarakterli
ko‘rinishidir.

"Shahar muhiti" va umuman "atrof-muhit" atamalari turli ma’nolarda qo‘llaniladi. Keling,
eng ko‘p insonga yo‘naltirilganini olaylik: shahar muhiti - bu aholining yashash sharoitlarining
yig‘indisidir. Ijtimoiy geografiya aholi va atrof-muhitning o‘zaro ta’sirini uning fazoviy
tabagalanishi va hududiy ifodalanishida o‘rganadi.

Insoniyat sivilizatsiyasining rivojlanishi jarayonida shaharlar tobora ko‘payib borayotgan
odamlarning yashash muhitiga aylandi. Rossiyada aholining 73% shaharlarda to‘plangan. Ba’zi
mamlakatlarda bu nisbat yanada yuqori hamda shaharlarning rivojlanishi va o‘sishining umumiy
tendentsiyasi sifatida ularning yashash sharoitlarining tobora yomonlashuvi mavjud. Shaharlarning
eng katta fojialaridan biri shundaki, ular insoniyat sivilizatsiyasining eng yuksak yutug‘i bo‘lishiga
garamay, ular nafagat noqulay, balki hayot, hatto kelajak avlodlar hayoti uchun ham jiddiy xavf
tug‘diradi.

Shaharlarning ekologik muammolari zudlik bilan hal qilishni talab qiluvchi o‘tkir global
muammoga aylandi.

"Shahar muhiti" - bu shaharning ham katta aholi to‘planish joyi sifatidagi, ham jamiyat
hayoti va rivojlanishida, uning hududida muhim rol o‘ynaydigan funktsional shakllanish sifatidagi
chuqur mohiyatini ifodalovchi fundamental tushunchadir.

Bundan tashgari, shahar atrof-muhiti shahar salohiyatining muhim qismi bo‘lib, u tufayli u
taraqqiyotning dvigateli sifatida o‘zining tarixiy missiyasini bajaradi. Turli va ko‘p aloqali shahar
muhiti inson faoliyatining turli sohalarida yangi narsalarning paydo bo‘lishi va rivojlanishiga
yordam beradi. Atrof-muhitning xususiyatlari tufayli shaharlar insoniyatning ijodiy notigligiga
aylanadi: "Shahar muhitining sifati, pirovardida, shaharlarning, bir tomondan, jamiyatning ijodiy
kuchlarining diggat markazida bo'lish qobiliyati bilan belgilanadi, ijodiy salohiyatni jamlash va
boshga tomondan, har bir shaxsning shahar hayotining turli shakllariga qo‘shilishi uchun zarur
shart-sharoitlarni yaratish [1-3].

Shahar muhiti - bu ommaviy kommunikatsiyalarning ko‘p va xilma-Xil kanallari, odamlar
o‘rtasidagi aloqa shakllari va usullari, ularning turli xil ma’lumotlar manbalari bilan bog‘ligligi.
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Faylasuflar shahar muhitining asosiy xususiyatini uning tobora ortib borayotgan xilma-xilligi deb
ataydilar, bu esa insonga madaniyat olamiga qo‘shilish imkonini beradi: “Ilmiy-texnika taraqqgiyoti
kommunikativ alogalarning xilma-xilligi - rivojlangan shaxslarning samarali mulogotisiz rivojlana
olmaydi. Bugungi kunda shahar aholisining xohish-istaklariga garaganda, ishlash va dam olish
joylarining xilma-xilligi shaharlarni rejalashtirish va ekologik kamchiliklardan ustundir.
Shaxslararo muloqotning samaradorligi shahar muhitining sifatiga bog‘liq bo‘lib, bu aloqa zonalari
uchun qulay va boy imkoniyatlarga ega yirik markazlarning doimiy o‘sishi bilan tasdiglanadi.

Shunday qilib, biz shahar muhitining bir-biriga bog‘langan ikkita jihati haqida gapirishimiz
mumkin. U atrof-muhitni "iste’mol giladigan" odamlar uchun yashash sharoitlari majmuasi sifatida
ishlaydi, ularning ehtiyojlarini qondiradi, bu atrof-muhit sifatiga bevosita bog‘liqdir. Shu bilan
birga, shahar muhiti fan, san’at, madaniyat va hokazolarda yangi yo‘nalishlarni shakllantiradigan
ijodiy faoliyat uchun shart-sharoitlar majmuidir.

Shahar muhiti kontseptsiyasini juda keng talqin qilish mumkin va shaharning o‘zi
"odamlarning ishlab chigarish, kundalik va ijtimoiy faoliyati eng yuqgori darajada jamlangan holda
amalga oshiriladigan maxsus moddiy ishlab chiqarish muhiti" sifatida garaladi. Shunga ko‘ra,
shaharsozlik atrof-muhitni  shakllantirishning funktsional, amaliy, estetik va ekologik
muammolarini kompleks hal giladigan sohadir.

Uzoq vaqt davomida global shaharsozlik to‘liq shahar muhitiga ega bo‘lgan shaharlarni
yaratishga intildi. Mavjud aholi punktini o‘zgartirish, aholi punktlari shakllaridan - eng vyirik
shaharlar va gigant aglomeratsiyalardan voz kechish yo‘lida muammoni tubdan hal qilish to‘g‘ri
ko‘rindi, bunda tabiat va odamlarga shahar bosimi chidab bo‘lmas darajada edi. Ammo 20-asr
boshlarida yaratilgan, tabiat bilan uyg‘unlikda yashovchi Ebenezer Xovardning shinam, inson
miqyosidagi bog‘ shaharlari gigant shaharlarning o‘rnini bosa olmadi va shahar gishlog‘ining asosiy
turiga aylanmadi [4-6].

Shahar muhiti ajralmas hodisadir. U ko‘plab omillarning ta’siri tufayli yaratilgan va o‘zi
ko‘p komponentli, bir nechta tarkibiy qismlarga ega. Shahar muhitining moddiy komponenti, bir
tomondan, shaharning o‘zi, shuningdek, atrofdagi muhit tomonidan o‘zgartirilgan tabiatdir. Boshqa
tomondan, turli magsadlardagi binolar va inshootlar mavjud bo‘lib, unda rejalashtirish tuzilmasi va
me’moriy kompozitsiyaga muvofiq tagsimlanadi. Ushbu moddiy komponent ko‘rinadigan tasvirga
ega va ma’lum bir idrok va baholashni uyg*‘otadi.

Tabiiy komponentlarning holati shahar atrof-muhitining holati va sifatining muhim
ko‘rsatkichidir. Antropogen bosim ostida va turli stresslarga duchor bo‘lgan tabiat o‘zini tiklaydi va
shu orqali o‘zini qutgaradi va odamlarni himoya qiladi. Shahar - chuqur o‘zgargan tabiat hududi
o‘ziga xos ekotizim. Uning o‘zgarishi darajasi geografik joylashuvga, o‘ziga xos geografik
vaziyatga, hokimiyatning ma’suliyatiga va aholining faolligiga bog‘liq edi. Gidrografik tarmoq,
relef shakllari va tabiiy o‘simliklarning tarqalishi shaharda tabiiy ekologik asosni shakllantirish va
funksional rayonlashtirish uchun asos yaratadi.

Shahar va uning yaqin atrofi tabiati qattiq sinovdan o‘tkazilmoqda. Turli sanoat tarmoqlari,
qurilish, energetika, avtomobil parki, aholi, shaharlar to‘plangan joy bo‘lganligi sababli havo, yer
usti va yer osti suvlari, tuproq antropogen ifloslanish manbalari bo‘lib, ularni juda ko‘p miqdorda
gazsimon, suyuq va qattiq moddalar otiladigan vulqonlarga o‘xshatish mumkin. Keling, bir million
aholisi bo‘lgan shaharda ushbu chigindilar va oqava suvlar hajmini tavsiflovchi ma’lumotlarni
keltiraylik.

Shaharda har xil turdagi yoqilgi va elektr energiyasi, xomashyo va yarim tayyor
mahsulotlar, korxonalari uchun yordamchi materiallar, aholi uchun ozig-ovqat va iste’mol tovarlari,
sanoat, transport, uy-joy kommunal xo‘jaligi uchun uskunalar ishlatiladi. Bularning barchasidan
foydalanib, shaharda mahsulot ishlab chiqariladi, xizmatlar ko‘rsatiladi va atrof-muhitga gattiq,
gazsimon va suyuq ko‘rinishdagi katta miqdordagi chigindilar chigariladi.

Bir million aholiga ega bo‘lgan shaharda - yirik sanoat markazida har yili quyidagilar
iste’mol qilinadi (million tonna):
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1-jadval
Bir million aholi yashaydigan shaharda yillik xom ashyo iste’moli
Xomashyolar Migdori, min.t.
Suv 470
Kislorod 50
Mineral qurilish xomashyo 10
Ko‘mir 4
Xom neft 4
Tabuii ras 2
Tabiiy gaz 1,9
Qora metallurgiya uchun xomashyo* 1,2
Rangli metallurgiya uchun xomashyo * 3,5

* — Shahar shu sanoatning markazi bo‘lsa

Har yili millioner shahar jami 29 million tonna (suv va havosiz) turli moddalarni oladi, u 0‘z
hududiga quyosh energiyasidan ko‘ra ko‘proq energiya sarflaydi. Texnogen faoliyat, shuningdek,
asfalt, beton va tosh yuzalarni (ko‘chalar, maydonlar, uylarning tomlari va devorlari) isitish tufayli
zich binolar joylashgan yirik shaharlarda havo harorati atrofdagi hududdan 50 ga yuqori bo‘lishi
mumkin. Shahar markazida qattig sovuqg, uning chekkasidagiga garaganda 9-10°C issiqroq.
Atmosferaga emissiyalar taxminan quyidagi tarkibda bo‘ladi, million tonna:

2-jadval
Atmosfera chigindilarining tarkibi
Moddalar MHuKI0pH, MJTH.T
Karbonat angidrid (CO>) 1,2
Chang 0,2
Azot oksidlari 0,06
Xlor, oltigugurt kislotasini aerozoli 0,005
Suv (bug‘, aerozol holatda ) 10,8
Oltingugurt angidridi 0,2
Uglevodorodlar 0,1
Organik moddalar (fenol, benzol, spirtlar, 0,008
erituvchilar, yog* kislotalari va boshqalar)
Serovodorodlar 0,005

Ko‘pgina elementlar va birikmalar atmosferaga oz miqdorda - yiliga bir necha yuzlab
tonnagacha (mishyak, simob, kadmiy, qo‘rg‘oshin va boshqalar) kiradi, ammo ular odamlar uchun
eng xavfli hisoblanadi.

Bir million aholiga ega shahar har yili kanalizatsiya tarmog‘iga va undan tashqgariga 350
million tonnagacha ifloslangan oqava suvlarni, shu jumladan sanoat ob’yektlari, shahar poligonlari
va avtoturargohlardagi bo‘ron va erigan suvlarni chiqaradi. Bu ogava suvlarda 36 ming tonnaga
yagin muallag moddalar, jumladan, fosfatlar — 24 ming tonna, azot — 5 ming tonna, neft
mahsulotlari — 5 ming tonnagacha bor.

Har yili millioner shahar atrofida taxminan 3,5 million tonna qattig va konsentrlangan
chigindilarni ishlab chigaradi va asosan uning atrofida to‘planadi (ming tonna):
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3-jadval
Qattiq va konsentrlangan chiqindilarning to‘planishi
Ingredientlar Migdori, ming.tonna
Isitkichdan chiggan Kullar va shlaklar 550
Yog‘och chiqindilar 400
Qurilish axlatlar 50
Qog‘oz 9
Oynak sinig‘i 3
Kanalizasiyadan golgan gattiq goldiglar 420
Qattig maishiy chigindilar 350
Avtoshinalar 12
Tekstil 8

Ekologik muvozanat - bu tabiiy muhitning o‘zini o‘zi boshqarishi, uning asosiy tarkibiy
qismlarining to‘g‘ri muhofazasi va takror ishlab chiqarilishi ta’minlangan holati.

Garchi yirik shaharlarda atmosfera havosining asosiy ifloslantiruvchisi avtomobil transporti
bo‘lsa-da, yirik sanoatning joylashuvi ko‘p jihatdan shahar atrof-muhitining holatida aniq
belgilangan fargni belgilaydi.

Shaharlardagi ekologik muammolar natijasida aholi salomatligi yomonlashmoqda,
kasallanish va o‘lim darajasi oshib, umr ko‘rish davomiyligi qisqarmoqda.

Atrof-muhit holatini yaxshilashga turli xil chora-tadbirlar orqgali erishiladi: texnologik
(ilg‘or, "toza" texnologiyalarga o‘tish), texnik (suv havzalariga chigindilarni va atmosferaga
chigindilarni tozalash uchun qurilmalarni takomillashtirish), strukturaviy (ifloslantiruvchi ishlab
chiqarishlarni yopish va ko‘chirish), shahar va aksincha, uning uchun ekologik jihatdan dolzarb
bo‘lgan sanoat tarmogqlarini rivojlantirish), arxitektura va rejalashtirish (sanoat zonalarini tashkil
etish, sanitariya-himoya bo‘shliglarini yaratish).

U inson va jamiyat uchun ogilona, foydali bo‘lgan fazoviy shakllarda landshaftning
qutblanishini birlashtiradi.

Qo‘llab-quvvatlovchi ekologik asos yordamida tabiat va texnologiya, urbanizatsiya va atrof-
mubhit o'rtasidagi munosabatlar muvozanatli bo‘lishi mumkin. Hududni tashkil etish uchta asosiy
zonani aniglashga asoslanadi:

a) eng katta igtisodiy faoliyat;

b) ekologik muvozanat;

V) yugori igtisodiy faoliyatning bufer zonasi, shu jumladan, unda joylashgan shaharlar va
aglomeratsiyalar yashil nayzalar va belbog‘lar, akvapark diametrlari bilan tashkil etilgan o‘ziga xos
ekologik ramkaga ega bo‘lib, ularni yaratish uchun tabiiy asos sifatida foydalaniladi.

Eng muhim tabiiy resurslarni gayta ishlab chigarish uchun ekologik muvozanat zonalari
zarur. Ular igtisodiy faoliyatning qat’iy rejimini o‘rnatadilar, sanoatning rivojlanishini cheklaydilar,
shaharlarning o‘sishini cheklaydilar, sanitariya maqsadlaridan tashqari daraxt kesishni taqiqlaydilar.
Tabily bog‘lar, qo‘rigxonalar, muhofaza etiladigan landshaftlar tarmog‘ini kengaytirish
rejalashtirilgan. O‘rmon qoplami 40-50% darajasida saqlanadi, kichik daryolar toza bo‘lib qoladi,
xo‘jalik ahamiyatiga ega bo‘lgan hayvonlar va qushlar, shuningdek, noyob turlar populyatsiyasi
tiklanadi, hayvonot dunyosini saglash uchun zarur bo‘lganlardan tashqari barcha turdagi ovlar
tagiglanadi [7].

Mintagaviy aholi punktlari tizimlarining tutashgan joyida bufer zonalarini shakllantirish
ko‘zda tutilgan, bu esa yuqori iqtisodiy =zichlikka ega bo‘lgan hududlarning ekologik
yetishmovchiligini qoplashi kerak. Bunday zonalar mintagaviy aholi punktlari tizimlari o‘rtasida
o‘ziga xos ekologik "choklar" vazifasini bajaradi. Nihoyat, muhim ekologik salohiyatga ega bo‘lgan
aholi zichligi past bo‘lgan kam rivojlangan hududlar, umuman, mamlakatdagi tabiiy resurslarning
olib qo‘yilishini qoplash uchun mo‘ljallangan ekologik zona sifatida qaralishi kerak.
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Shunday qilib, atrof-muhitdan noratsional foydalanish tufayli ba’zan butun sayyoramiz
iglimida qaytarib bo‘lmaydigan o‘zgarishlar ro‘y beradi va ular aynigsa yirik sanoat markazlarida,
turli transport va isitish tizimlari to‘plangan joylarda - shaharlarda yaqqol namoyon bo‘ladi. Har
ganday yirik shahardagi mikroiqlim o°ziga xos xususiyatga ega - bu isinish, havo va suvdagi zararli
moddalarning ko‘payishi va boshqalar.

Endi jahon bozoridagi mavjud vaziyatni hisobga olgan holda, uchinchi dunyo mamlakatlari
nafaqat o‘z xom ashyosini, balki boshqa mamlakatlardan olib kelingan xomashyoni ham gazib olish
va gayta ishlash joylari sifatida foydalanilmogda, bu esa zararli ishlab chiqarishning ma’lum
hududlarda to‘planishini anglatadi, bu oz sonli shtatlarning hududlari, shuning uchun dunyoning
ba’zi qismlarida ifloslanish shunchalik kuchli bo‘ladiki, uni faqat tabiat kuchlari bilan bartaraf etib
bo‘lmaydi, bunday hollarda bir mamlakat aholisining ommaviy asta-sekin zaharlanishi ham
muqarrar; shu sababli, shaharlardagi iqlim o‘zgarishi masalasi butun mamlakatlarda iqlim
o‘zgarishi masalasiga aylandi.

Agar yaqin kelajakda global ekologik ofatlardan himoya gilish bo‘yicha eng gat’iy choralar
ko‘rilmasa, juda tez orada sayyoramiz iqlimida qaytarib bo‘lmaydigan o‘zgarishlar yuz beradi.
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Annotatsiya. Ushbu magolada parafin va serezinlarni tozalash jarayonida adsorbentlarning roli
o ‘rganilgan. Tadgiqot davomida turli adsorbentlarning (faollashtirilgan ko ‘mir, silikagel, seolit va
alumogel) samaradorligi tahlil gilingan. Infragizil (1K) spektroskopiya usuli yordamida adsorbsiya jarayoni
natijasida yuzaga kelgan kimyoviy o ‘zgarishlar baholangan. Tadgiqot natijalariga ko‘ra, eng yugori
adsorbsiya qobiliyatiga ega material faollashtirilgan ko ‘mir bo ‘lib, u parafin va serezin tarkibidagi noxush
aralashmalarni samarali ravishda ajratib olishi aniglandi. Olingan natijalar neftni gayta ishlash sanoatida
sifatni yaxshilash va ekologik jihatdan samarali tozalash texnologiyalarini ishlab chigishda muhim ahamiyat
kasb etadi.

Kalit so‘zlar. Parafin, serezin, adsorbsiya, adsorbent, faollashtirilgan ko ‘mir, silikagel, seolit,
alumogel, infragizil spektroskopiya, neft mahsulotlari, tozalash texnologiyasi.

Annomauus. B Oannoil cmamve paccmampusaemcsi poib adcopbenmos 8 npoyecce OHUCHKU
napaguna u yepesuna. B xolde uccredosamnus OvlLia NPOAHATUSUPOBAHA IDDEKMUBHOCHb PAZTUYHBIX
aocopbenmos (AKMUBUPOBAHHBIL V2Olb, CULUKA2ETb, YEOAUm U anomozens). Xumuyeckue uzmeHeHus,
npoucxooswue 6 pesyibmame npoyecca aocopoyuu, OYEeHUBAIUCsL ¢ nomouwvio ungpakpacrou (UK)
cnekmpockonuu. Ilo  pezyrbmamam uccne0osanuss Mamepuaiom ¢ Hauborvuiell  ao0CoOpOYUOHHOU
CROCODHOCbIO OKA3AICS AKMUBUPOBAHHBIIL Y20ib, KOMOPLIU 3PheKxmusno yoansem HedlcelamenbHvle
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npumecu, cooepaicawguecs 6 napagpune u yepesune. Ilonyuennvie pesyrbmamol umerom 60vUioe 3HAYEHUE
Ol NOGbIUIEHUs Kayecmea U pa3pa6om7<u OKONO2UYECKU Oe30NACHbIX MEeXHOA02Ull OYUCMKU 6
Heghmenepepabamuieaioujeti NPOMbIUUIEHHOCHIU.

Knioueevie cnosa. Ilapagun, yepesun, aocopbyus, adcopbenm, aKmu8UpPOBAHHBIN V20.b,
Cunukaeeib, yeoaum, ajiromocelilv, uH(])paKpaCHa;z CNneKmpocKonusl, Hed)menpoéykmbz, mexHon102usA O4HuCmKu.

Abstract. This article studies the role of adsorbents in the purification of paraffin and serezins. The
effectiveness of various adsorbents (activated carbon, silica gel, zeolite and alumogel) was analyzed during
the study. The chemical changes that occurred as a result of the adsorption process were evaluated using
infrared (IR) spectroscopy. According to the results of the study, the material with the highest adsorption
capacity was activated carbon, which effectively separated undesirable impurities contained in paraffin and
serezins. The results obtained are of great importance in improving quality and developing environmentally
friendly purification technologies in the oil refining industry.

Keywords. Paraffin, serezin, adsorption, adsorbent, activated carbon, silica gel, seolite, alumogel,
infrared spectroscopy, petroleum products, purification technology.

Kirish. Parafin va serezinlar neftni qayta ishlash sanoatida muhim o‘rin tutadi. Ushbu
moddalar texnologik jarayonlarda xomashyo sifatida ishlatilishi bilan birga, ularning sifati yakuniy
mahsulotning xususiyatlariga bevosita ta’sir qiladi. Neft mahsulotlarini gayta ishlash natijasida
olingan parafin va serezinlar tarkibida turli aralashmalar, jumladan, qoldiq yog‘lar, pigmentlar,
smolalar va boshqa noxush komponentlar bo‘lishi mumkin. Ushbu aralashmalar ularning
qo‘llanilish sohasini cheklaydi va yakuniy mahsulot sifatini pasaytiradi. Tozalash jarayonlari turli
xil fizik-kimyoviy usullar yordamida amalga oshiriladi. Shulardan biri — adsorbsiya usuli bo‘lib, u
samaradorligi va iqtisodiy jihatdan magbulligi bilan ajralib turadi. Adsorbsiya jarayoni turli
adsorbent materiallar yordamida olib boriladi va u mahsulotning toza va yuqori sifatli bo‘lishini
ta’minlaydi. Adsorbsiya jarayonida qo‘llaniladigan materiallarning kimyoviy tarkibi va sirt
maydoni ularning samaradorligiga katta ta’sir ko‘rsatadi. Hozirgi kunda eng ko‘p qo‘llaniladigan
adsorbentlar gatoriga faollashtirilgan ko‘mir, silikagel, seolit va alumogel kiradi. Ushbu moddalar
turli kimyoviy va fizikaviy xususiyatlarga ega bo‘lib, ularning adsorbsiya qobiliyati har xil neft
mahsulotlari uchun farq gilishi mumkin. Masalan, faollashtirilgan ko‘mir yuqori sirt maydoniga ega
bo‘lgani sababli noorganik va organik aralashmalarni samarali ushlab qoladi. Silikagel va seolitlar
esa aniq struktura va g‘ovaklikka ega bo‘lib, ayrim molekulalarni tanlab adsorbsiya qilish
Xususiyatiga ega [1].

Parafin va serezinlarning xususiyatlari.

Parafinlar — uglevodorodlar sinfiga mansub yuqori molekulyar og‘irlikka ega bo‘lgan
organik moddalar bo‘lib, ular asosan to‘yingan alkanlardan iborat. Parafinlar odatda oq yoki
sarg‘ish tusli gattiq modda shaklida uchraydi va past gaynash harorati bilan ajralib turadi. Ular
yaxshi dielektrik xususiyatlarga ega bo‘lib, elektr izolyatsiyasi uchun qo‘llaniladi. Parafinlarning
yana bir muhim xususiyati ularning gidrofobligi bo‘lib, suv bilan reaksiyaga kirishmaydi va
namlikni o°ziga singdirmaydi.

Parafinlarning muhim fizik va kimyoviy xususiyatlari quyidagilardan iborat:

o Kimyoviy barqgarorlik — atmosfera ta’siriga nisbatan chidamliligi yuqori.

o Erish harorati — turli xil parafin turlariga garab, 40-70°C atrofida bo‘lishi mumkin.

e Yog‘ga va erituvchilarga chidamlilik — neft mahsulotlari va organik erituvchilar bilan yaxshi

aralashadi.

o Issiglik o‘tkazuvchanligi past — bu xususiyat uni issiqlik izolyatsiyasi materiallarida ishlatish

imkonini beradi[2].

Parafin turli sohalarda, jumladan, qog‘oz va tekstil sanoatida, kosmetika va farmatsevtika
mahsulotlarida, shuningdek, sham ishlab chiqarishda keng qo‘llaniladi.

Serezinlar esa uglevodorod tarkibidagi murakkab organik birikmalar bo‘lib, ular tabily va
sintetik yo‘llar bilan olinadi. Serezinlar parafinlarga nisbatan yumshoqroq va yopishqoqroq bo‘lib,
ularning elastikligi yuqoriroq darajada bo‘ladi. Ular ko‘pincha moylash materiallari, kosmetik
vositalar, tibbiyot preparatlari va qoplama materiallari ishlab chiqarishda qo‘llaniladi.
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Tadgiqgot usullari.
Parafin va serezinlarni tozalash jarayonida adsorbentlarning samaradorligini baholash uchun
turli eksperimental usullar qo‘llanildi. Tadqiqot quyidagi bosqichlarda olib borildi:

1. Namunalarni tayyorlash - ishlab chigarishdan olingan parafin va serezin namunalarining
dastlabki fizik-kimyoviy xususiyatlari baholandi.

2. Adsorbentlarni tanlash - adsorbsiya jarayonida ishlatiladigan adsorbentlar (faollashtirilgan
ko‘mir, silikagel, seolit va alumogel) tayyorlandi va ularning yuza xususiyatlari tahlil
gilindi.

3. Tozalash jarayoni - har bir adsorbent bilan alohida ishlov berilib, parafin va serezinlarning
tarkibidagi aralashmalar adsorbsiya yo‘li bilan ajratib olindi.

4. Tahlil va natijalarni baholash - infragizil spektroskopiya, xromatografiya va boshqa fizik-
kimyoviy usullar yordamida tozalangan namunalarning tarkibiy o‘zgarishlari o‘rganildi[3].

Ushbu bosqichlar doirasida turli usullar qo‘llanildi, va ular har biri jarayonning samaradorligini

baholash uchun muhim rol o‘ynadi.

1-jadval
Parafin va serezinlarni tozalashda turli adsorbentlarning samaradorligi
quyidagi jadvalda keltirilgan.

No Adsorbent Yuzasi G‘ovaklik hajmi Adsorbsiya
B turi (m?/g) (cm?/g) gobiliyati (%)
y | Feollashtirilgan | g4 1594 0.5-0.8 85-90
ko‘mir
2 Silikagel 600-800 0.4-0.7 70-75
3 Seolitlar 500-700 0.3-0.6 80-85
4 Alumogel 300-500 0.2-0.5 65-70

IK spektroskopiya natijalari shuni isbotladiki, samarali adsorbentlar yordamida
aralashmalarni maksimal darajada ajratish mumkin. Bu esa parafin va serezinlarni sanoat miqyosida
tozalash jarayonlarining rivojlanishiga katta hissa qo‘shishi mumkin [4].

2-jadval
Parafin va serezinlarni tozalashda adsorbentlarning samaradorligini o‘rganish uchun
quyidagi tadqiqot usullari qo‘llaniladi.

Ne | Tadqiqot usuli Qo‘llanilish maqsadi Ishlattlgan asbob- Nat_lja_la_r
uskunalar aniqligi
1 Spektroskopik Moddalarning tarkibiy IR spektrometr, UV-VIS Y UQOri
usullar (IR, UV) tahlili spektrometr a
Xromatografik o Gaz xromatografi, yugori
2 usullar (GC, Komsgr;zm:?rr;:iijhratlsh samarali suyuglik Yugori
HPLC) g xromatografi
3 Termogravimetrik Termik barqarorlikni Termogravimetrik O'rt
tahlil (TGA) baholash analizator a
M'.kmSKOp'k Adsorbentlarning yuzasi Elektron mikroskop (SEM, .
4 tahlillar (SEM, % . Yugori
va strukturasini o‘rganish TEM)
TEM)
Kimyoviy tahlil Aralashmalar miqgdorini Titrimetriya, .
5 - . . Yuqori
usullari aniglash spektrofotometriya

Infragizil (1K) spektroskopiya natijalarini tagqoslash.

Infragizil (1K) spektroskopiya yordamida parafin va serezinlarning tarkibiy o‘zgarishlarini
o‘rganildi. Ushbu usul molekulalarning tebranish holatlarini aniglash orqali kimyoviy tarkibni tahlil
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qilishga imkon berdi. Adsorbsiya jarayonidan oldin va keyin olingan spektral ma’lumotlar
yordamida tozalash jarayonining samaradorligini baholash mumkin[5].
IK spektroskopiya natijalarining taqqoslanishi quyidagi jihatlarni oz ichiga oladi:

e Asosiy funksional guruhlarning aniglanishi — TO yoki CH valent tebranish chiziglari.

e Aralashmalarni yo‘qotish darajasi — tozalashdan oldin va keyin aniglangan spektral

intensivliklar.

e Adsorbentning ta’siri — har xil adsorbentlar yordamida olingan natijalarning tagqoslanishi.
IK spektr natijalariga ko‘ra, kuchli adsorbsion xususiyatlarga ega bo‘lgan materiallar parafin va
tserezin tarkibidagi noxush komponentlarni samarali ushlab qolishi mumkin. Quyi to‘lqin
uzunliklarida o‘zgarishlar kuzatilishi bilan aralashmalarning sezilarli darajada kamayishi aniqlandi.

3-jadval
Parafin va tserezinlarni tozalashda turli adsorbentlar ishlatilganda infragizil (1K)
spektroskopiya yordamida olingan natijalar quyidagi jadvalda keltirilgan.

N Ad§orbent IK” spe‘ktl.‘dagl . asiosw Tozalashdan oldin Toz_alashdan
turi yutilish to‘lqin soni (cm™) keyin

1 | Feollashtirilgan | 55, 950, 1460, 720 Kuchli yutilish Kamaygan
ko‘mir yutilish

2 | Silikagel 2920, 2850, 1460, 720 Kuchli yutilish O‘rtacha yutilish

3 | Zeolitlar 2920, 2850, 1460, 720 Kuchli yutilish Kamaygan

yutilish
4 | Alumogel 2920, 2850, 1460, 720 Kuchli yutilish O‘rtacha yutilish

IK spektroskopiya natijalari shuni ko‘rsatadiki, faollashtirilgan ko‘mir va zeolitlar eng yaxshi
adsorbsiya qobiliyatiga ega bo‘lib, tozalashdan keyin yutilish intensivligi sezilarli darajada
kamaygan. Silikagel va alumogel esa nisbatan kamroq samaradorlik ko‘rsatgan[6].

Parafin va tserezinlarni tozalashda adsorbentlarning samaradorligini o‘rganish uchun gaz va
suyuqlik xromatografiyasi (GC, HPLC) usullari qo‘llanildi. Quyidagi jadvalda turli adsorbentlar
yordamida olib borilgan xromatografik tahlil natijalari keltirilgan.

4-jadval
Xromatografik tahlil natijalari

. e : Tserezin tarkibidagi
No Adsorbent turi Prﬁlrgg'é‘nt%/‘:;b(g%g'ngt'aﬂl';‘:?)r iflosliklar migdori (g/o)
(HPLC natijalari)
1 Boshlang‘ich namuna 12.5 15.3
2 Faollashtirilgan ko‘mir 3.2 4.1
3 Silikagel 5.8 7.2
4 Zeolit 4.5 5.9
5 Alumogel 6.3 8.0

Natijalarga ko‘ra, faollashtirilgan ko‘mir eng yuqori adsorbsiya qobiliyatiga ega bo‘lib, u parafin va
tserezin tarkibidagi iflosliklarni sezilarli darajada kamaytirgan. Zeolit va silikagel ham samarali
natijalarni ko‘rsatgan bo‘lsa-da, alumogelning tozalash samaradorligi nisbatan past bo‘lgan.Olingan
natijalar shuni ko‘rsatadiki, yuqori samarali adsorbentlar tanlovi parafin va tserezinlarni sanoat
migyosida tozalash jarayonlarining optimallashuvi uchun muhim ahamiyatga ega. Xromatografik
usullar orqgali tozalangan namunalar sifati tahlil gilinib, ularning iflosliklardan tozalanish darajasi
baholandi.
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Parafin va tserezinlarni tozalashda adsorbentlarning samaradorligini o‘rganish uchun
termogravimetrik tahlil (TGA) usuli qo‘llanildi. Quyidagi jadvalda turli adsorbentlar yordamida
olib borilgan termogravimetrik tahlil natijalari keltirilgan [7].

5-jadval
Termogravimetrik tahlil natijalari
Parafin parchalanish Tserezin Massaning
Ne | Adsorbent turi haropra ti (°C) parchalanish kamayish foizi
harorati (°C) (%)
y | Boshlang'ich 250 270 10.5
namuna
5 Faollasf]tlrllgan 320 340 39
ko‘mir
3 Silikagel 300 320 5.8
4 Zeolit 310 330 4.5
5 Alumogel 290 310 6.3

Natijalarga ko‘ra, faollashtirilgan ko‘mir eng yuqori termostabilizatsiya qobiliyatiga ega bo‘lib, u
parafin va tserezin tarkibidagi aralashmalarni samarali ravishda ajratib olib, parchalanish haroratini
sezilarli darajada oshirgan. Zeolit va silikagel ham samarali natijalarni ko‘rsatgan bo‘lsada,
alumogelning tozalash samaradorligi nisbatan past bo‘lgan. Ushbu tadgiqotda parafin va
tserezinlarni tozalash jarayonida turli adsorbentlarning samaradorligi baholandi. Infraqgizil
spektroskopiya, xromatografik (GC, HPLC) va termogravimetrik (TGA) tahlillar natijasida
faollashtirilgan ko‘mir eng yuqori adsorbsiya qobiliyatiga ega ekanligi aniglandi. Natijalar neft
sanoatida tozalash texnologiyalarini takomillashtirish va ekologik jihatdan magbul usullarni ishlab
chigishda muhim ahamiyat kasb etadi[8].

Xulosa. Ushbu tadqiqot natijalariga ko‘ra, parafin va tserezinlarni tozalash jarayonida
adsorbentlarning tanlovi mahsulotning sifati va tozalash samaradorligiga bevosita ta’sir ko‘rsatishi
aniglandi. Tadgiqot natijalari shuni ko‘rsatdiki, faollashtirilgan ko‘mir va zeolitlar eng yuqori
adsorbsiya qobiliyatiga ega bo‘lib, tozalash jarayonida samaradorlik yuqori darajada bo‘lgan.
Silikagel va alumogel esa nisbatan pastroq natija ko‘rsatgan.IK spektroskopiya natijalari shuni
isbotladiki, samarali adsorbentlar yordamida aralashmalarni maksimal darajada ajratish mumkin.
Bu esa parafin va tserezinlarni sanoat migyosida tozalash jarayonlarining rivojlanishiga katta hissa
qo‘shishi mumkin. Kelajakda ekologik jihatdan xavfsiz va iqtisodiy samarali adsorbentlar ishlab
chiqish va ularning xususiyatlarini chuqur o‘rganish muhim ahamiyat kasb etadi.Ushbu tadqiqot
natijalari parafin va tserezinlarni yanada sifatli tozalash bo‘yicha istigbolli yo‘nalishlarni belgilab
berishga yordam beradi va sanoat sohasida ularning qo‘llanilishini kengaytirishga xizmat giladi.
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MONOAMMONIYFOSFAT VA KARBAMID ASOSIDA AMMONIY POLIFOSFAT
OLISH JARAYONI

Sh.M. Xujamberdiyev?, S.0. Ramazanov?!, S.Z. Xodjamkulov?,
E.M. Kaxarov?, X.Ch. Mirzaqulov®

Termiz davlar muhandislik va agrotexnologiyalar universiteti,
2Farg ‘ona politexnika instituti,
$Toshkent kimyo-texnologiya instituti,
E-mail: sherzod0108@mail.ru +998-90-332-01-08
(Qabul qgilindi 22.02.2025y.)

Annotatsiya. Uzoq muddat ta’sir etuvchi ammoniy polifosfat o°g ‘itlarini monoammoniy fosfat-
karbamid asosida olish jarayoniga xomashyolarning molyar nisbatlari, reaksiya harorati va vaqtining
ta’sirini  o‘rganish bo‘yicha bir qator tajribalar o tkazildi. Olingan ilmiy natijalar asosida
monoammoniyfosfat-karbamid molyar nisbat - 1,5:1, jarayon harorati - 160-170°C va davomiyligi - 45
dagiqa maqbul sharoitlar ekanligini ko ‘rsatdi.

Kalit so‘zlar: monoammoniyfosfat, uzogq muddat ta’sir etuvchi o‘g‘it, ammoniy polifosfatlar,
karbamid, polimerlanish darajasi.

Aunomauuﬂ. HpoeedeH p}ld IKCNEPUMERMOE6 NO U3YUEHUIO BITUAHUA MOJIbHbLX COOMHOWEHU CblpbA,
memMnepamypvl U 8PEMEHU pPeakyuu Ha Npoyecc NOAYHeHUs. NOAUGOCOHaAMHbIX AMMOHUUHLIX YOOOPEeHUll
NpPOIOHSUPOBAHHO2O oelicmeus Ha OCHOBe MOHOLZMMOHuﬁd)00¢ama-MOll€6uHbl. Ha ocrosanuu NnoOJy4€eHHblX
HAYYHbLX  pe3ylbmanmoe HNnoKa3aHo, 4Ymo MOJbHOe COOMHOWeHUue MonoaMMOHuﬁgbocqbam—MoueeuHa
cocmasnsiem 1,5: 1, memnepamypa npoyecca 160-170°C, npodonicumenvrocms 45 murnym.

Knrouesvte cnosa:  monoammonuvichocgham, — yoobpenue  NpOLOHSUPOBAHHO2O — OeUCmEusl,
nwzuqbocqbambl AMMOHUA, MOYeBUHA, CMeENEHb NoJAUMeEPUIAYUU.

Abstract. A series of experiments were conducted to study the effect of the molar ratios of raw
materials, reaction temperature, and time on the process of obtaining ammonium polyphosphate fertilizers
with prolonged action based on monoammonium phosphate and urea. The obtained scientific results showed
that the optimal conditions are a monoammonium phosphate-urea molar ratio of 1.5:1, a process
temperature of 160-170°C, and a duration of 45 minutes.

Keywords: monoammonium phosphate, long-acting fertilizer, ammonium polyphosphates, urea,
degree of polymerization.

Kirish. Ammoniy polifosfatlar uzoq va keng qo‘llanilib kelingan o‘tga chidamli modda,
olovni o‘chirish vositasi, ozig-ovqat qo‘shimchasi va boshqgalar sifatida foydalaniladi. So‘nggi
yillarda ammoniy polifosfatlar samarali fosfat o‘g‘itlarining muqobil manbasi sifatida qishloq
xo‘jaligida tuprogning fosfor mavjudligini oshirish va fosfor o‘g‘itlaridan foydalanish
samaradorligini yaxshilash uchun tobora ko‘proq qo‘llanilmogda. Umuman olganda, tuprogga
polifosfat o‘g‘itlar qo‘llanganda, u darhol o‘simliklar tomonidan gabul qilinishi mumkin emas va
asta-sekin ortofosforga gidrolizlanadi [1, 2]. Ammoniy polifosfat o‘g‘itlarining gidrolizi asosan
uning kimyoviy tabiati va tuproq omillari, masalan pH, tuproq tarkibi va tuproq haroratiga bog‘liq.
Ba’zi tadqiqotlar ko‘rsatdiki, qisqa zanjirli eriydigan polifosfat o‘g‘itlari tuproqda mavjud bo‘lgan
P20s miqdorini oshirishda va hosilni ko‘paytirishda va fosfor o‘g‘itlaridan foydalanish
samaradorligini yaxshilashda ortofosfat asosidagi o‘g‘itlardan (masalan, monoammoniy fosfat,
diammoniy fosfat va qo‘shsuperfosfat) ustun keladi. Polifosfat sekin gidrolizlanish xususiyatiga ega
bo‘lganligi sababli, ammoniy polifosfatni qo‘llash tuproqdagi P.Os miqdorini sezilarli darajada
kamaytiradi va tuproqdagi P-Os mavjudligini oshiradi [3-5]. Shuning uchun polifosfat o‘g‘itlarni
qishloq xo‘jaligida qo‘llash katta e’tiborni jalb qgilgan.

Hozirgi vaqtda fosforli o°g‘itlarda ozuqaviy tarkibiy qismlarning konsentratsiyasi va

samaradorligini oshirishning istigbolli usullaridan biri bu - polimerlangan shakldagi P-Os tutgan
uzoq muddat ta’sir etuvchi fosforli o‘g‘itlarini olishdir. Polimer shaklidagi P2Os suv ta’sirida sekin

Scientific-technical journal (STJ FerPl, ®apIIl UTXK, HTXK ®epllH, 2025, T.29. crer.Boimyck Ned) 113



XUMHNYECKAS TEXHOJIOT'UA U OKOJIOI'UsA

gidrolizlanishi natijasida, ulardan foydalanganda P>Os uzoq muddatli ta’sirga ega bo‘ladi.
Ushbu muammoni hal qilishning samarali usullaridan biri fosforli o‘g‘itlar samaradorligini
oshirishdir. Yuqori sifatli fosforli xomashyoning keskin tanqisligi va termik fosfor kislotasining
yetishmasligi sharoitida monoammoniyfosfat va karbamid asosida uzoq muddat ta’sir etuvchi
fosforli o‘g‘itlar va texnik maqsadlarda qo‘llaniladigan ishqoriy polifosfatlar olish tadgigot magsadi
sifatida belgilab olingan.

Tadqiqot ob’ektlari va usullari. Markaziy Qizilqum (MQ) fosforitlari asosidagi EFKdan
olingan monoammoniyfosfatni (NHsH2PO4) karbamid bilan turli molyar nisbatlarda ammoniy
polifosfat o‘g‘iti olish bo‘yicha tadqiqotlar ishlari o‘tkazilgan. Eksperimental tadqiqot ishlarini olib
borishda EFKni ammiak bilan pH=4,5 gacha neytrallangan eritmasidan ajratib olingan
monoammoniyfosfatdan foydalanilgan. Monoammoniyfosfat kristalining kimyoviy tarkibi
quyidagicha: P2Os - 59,43%; N - 11,67%; CaO - 0,22%; MgO - 0,27%; Fe>Os - 0,038; Al.03 -
0,034%; SOz - 2,07; F - 0,026%. NH4H2PO4:CO(NH>)2 o°zaro ta’siri bo‘yicha yuqori haroratda
boruvchi tajribalar yopiq rejimda ishlovchi laboratoriya uskunasida olib borildi.

Olingan natijalar va ularning muhokamasi. MQ fosforitlari asosidagi EFKdan olingan
monoammoniyfosfat va karbamidni (NH4H2PO4:CO(NH,)2) turli molyar nisbatlari asosida
ammoniy polifosfat o‘g‘it olish jarayoniga reagentlar molyar nisbati va jarayon haroratining ta’siri
tadqiq etildi.

NHsH2PO4:CO(NH2). asosida ammoniy polifosfat olish jarayoniga ta’sir etluiig;/al
ko‘rsatkichlar
Jarayon Mahsulot tarkibi, og‘ir. % ) )
No NH4H2PO4:CO(NH>)2 harorati. Polimerlanish
molyar nisbati oC P20s umum. | P20s suy N darajasi, %
1 150 51,07 10,64 | 19,34 79,16
2 160 51,34 9,56 19,45 81,38
3 15:1 170 51,52 8,55 19,52 83,40
4 180 51,55 7,90 19,53 84,68
5 190 51,58 7,73 19,54 85,01
6 150 51,77 11,96 | 19,90 76,89
7 160 52,05 10,87 | 20,01 79,11
8 1,6:1 170 52,21 9,83 20,06 81,18
9 180 52,24 9,17 20,08 82,44
10 190 52,27 9,00 20,09 82,79
11 150 52,51 14,84 20,74 71,74
12 160 52,79 13,95 | 20,85 73,58
13 1,7:1 170 52,96 13,00 | 20,90 75,45
14 180 52,99 12,39 | 20,92 76,61
15 190 53,01 10,67 | 20,94 79,87
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Jadvalda keltirilgan ma’lumotlarni tahlil qilish, ammoniy polifosfatlarning kimyoviy
tarkibiga NH4H2PO4:CO(NH>). = 1,5+1,7:1 molyar nisbati, jarayon harorati (150-190°C)ga garab
biroz farq qilishini ko‘rsatadi. NH4H2PO4:CO(NH2). molyar nisbati ortishi bilan ammoniy
polifosfat mahsulotlaridagi azot miqgdorining 7,73% dan 14,84% gacha ortishi kuzatiladi.
NH4H2PO4:CO(NHy>), reaksiyasi haroratining oshishi bilan umumiy P>0s 52,99%dan 51,07% gacha
kamayadi, polimerlanish darajasi NH4H2PO4:CO(NH2). = 1,5:1 molyar nisbatda 79,16% dan
85,01% gacha, NH4H2PO4:CO(NH2). = 1,6:1 molyar nisbatda 76,89% dan 82,79% gacha,
NH4H2PO4:CO(NH>), = 1,7:1 molyar nisbatda 71,74% dan 79,87% gacha sezilarli darajada oshadi,
suvda eruvchan orto shakli migdori esa mos ravishda, 10,64% dan 7,73% gacha, 11,96% dan 9,00%
gacha, 14,84% dan 10,67% gacha kamayadi.

Tadqiqotlar shuni ko‘rsatdiki, NHsH2PO4s va CO(NH). aralashmasini termik degidratlash
reaksiyasiga xomashyolar molyar nisbati, jarayon harorati va vaqti ammoniy polifosfat o‘g‘iti
tarkibiga sezilarli ta’sir ko‘rsatadi (1-3-rasmlar). NH4sH2PO4 va CO(NH2)> molyar nisbatlarining
ammoniy polifosfat tarkibidagi P20sning polimerlanish darajasiga ta’siri  o‘rganildi.
NH4H2PO4:CO(NH2), molyar nisbatlari 1,5:1 dan 1,9:1 gacha ortishi bilan P2Os bo‘yicha
polimerlanish darajasi 83,68%dan 71,39%gacha kamayib borishini ko‘rsatdi.
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1-rasm. Ammoniy polifosfat tarkibidagi P-Os polimerlanish darajasiga
NH4H,PO4:CO(NH>), molyar nisbatlarining ta’siri.

Termik degidratlash haroratining 150 dan 180°C gacha ko‘tarilishi bilan P2Os polishaklining
miqdori oshadi va haroratning 190°C gacha ko‘tarilishi bilan faqat bir oz o‘sish kuzatiladi. Barcha
eksperimental namunalarda polimerlanish darajasi belgilangan turli harorat oralig‘ida deyarli bir xil
o‘zgargan. Termik degidratlash jarayonining magbul harorati 160-170°C oralig‘ida deb hisoblanishi
mumkin. Termik degidratlash haroratining 150°C dan 180°C gacha ko‘tarilishi bilan P2Os ning
ortoshakli migdori 10,64% dan 7,88% gacha kamayadi. Haroratning 190°C gacha ko‘tarilishi bilan
ortoshakli migdorining 7,88% dan 7,73% gacha kam migdorda pasayishi kuzatiladi.

170°C haroratda degidratlash jarayoni davomiyligining ammoniy polifosfat tarkibidagi
P,Osning polimerlanish darajasi va suvda eruvchan orto shakliga ta’siri ko‘rsatilgan. Jarayon vaqti
30 dagigadan 45 dagigaga ortganda P>Osning polimerlanish darajasi 73,14% dan 82,26% gacha
keskin ortishi, 45 dagigadan 90 dagigagacha ortganda esa 82,26% dan 85,82% gacha ortishi, suvda
eruvchan orto shakli esa 13,28% dan 7,45% gacha kamayishi kuzatildi. Ortofosfatlar migdorining
kamayishi ularning polifosfatlarga aylanishi bilan izohlanadi. Ko‘rsatkich 45 daqiga davomida
degidratlash zarurligini tasdiglaydi.
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2-rasm. Ammoniy polifosfat tarkibidagi P.Os polimerlanish darajasi va suvda eruvchan miqdoriga
haroratlarning ta’siri.
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3-rasm. Ammoniy polifosfatlarning 170°C haroratda degidratlash vaqgtining polimerlanish
darajasi va ortofosfat tarkibi (P.Os) ta’siri.

Xulosa: Shunday qilib, olib borilgan tadgiqot natijalari MQ fosforitlari asosidagi EFKdan
olingan monoammoniyfosfat va karbamidni degidratlash jarayonida maqbul sharoitlar
polimerlanish darajasi uchun molyar nisbat NHsH2PO4:CO(NH2)2 = 1,5:1, harorat 160-170°C va
jarayon vaqti 45 dagiqga, polimerlanish darajasi 83,40-84,68% ga teng degan xulosaga asos bo‘ldi.
Bunday holda, polimerlanish darajasining maksimal giymatlariga erishiladi.
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MUROJAAT — NUTQIY AKT SIFATIDA (O‘ZBEK, INGLIZ VA NEMIS
TILLARI MISOLIDA)

M.1. Parpiyeva

Farg ‘ona politexnika instituti,
(Qabul gilindi 22.02.2025y.)

Annotatsiya: Maqgolada murojaat nutqiy akt sifatida tahlil gilinib, o ‘zbek, ingliz va nemis tillaridan
olingan misollar yordamida asoslangan.

Kalit so“zlar: murojaat, mulogot, nutgiy akt, ingliz tili, nemis tili, jumla, nutg.

Abstract: In the article, appeal is analyzed as a speech act, based on examples from Uzbek, English
and German languages.

Key words: address, communication, speech act, English language, German language, sentence,
speech.

Annomanyua: B cmamve obpawenue ananuzupyemcs Kaxk peuesdol akm na npumepe y30eKkckoeo,
aHZﬂuﬁCKOZO U HEMEYKO2O0 A3bIKOSE.

Knrouesnle cnosa: oopawenue, odugerue, pewegoii akm, aH2IUUCKUL 361K, HEMeYKUll A3bIK,
npeonoicerue, peyb.

Tadgigot metodologiyasi: Nutqiy aktning boshlang‘ich bosgichida so‘zlovchining magsadi,
adresatga nimani xabar qilishni xoxlayotgani va unga alohida obrazda yondashuvi o‘rganiladi.
Nutqiy aktda illokutiv kuch alohida semantik vazifa bajaradi. Shunga ko‘ra quyidagi illokutiv
aktlarni farglash mumkin.

Tahlillar va natijalar: Illokutiv aktning yuqoridagi har bir tipi ma’lum perlokutiv samaraga
yo‘naltirilgan bo‘ladi; vokativ — adresatning diggat-e’tibori; ijtimoiy —axloqiy, tartibga oluvchi —
adresatning kommunikant sifatidagi mulogotdagi statusi va roliga qgarab pressuppozitsiyani
aniglash, so‘zlovchining tinglovchi tomonidan tan olinishi yoki tan olinmasligi; baholovchi-
tavsiflovchi — adresatga nutqning qanday xabar yetkazayotganini ko‘rsatish vazifasini bajaradi.

KIRISH

Bugungi kunda lingvopragmatik tadgiqotlar doirasi kengayib bormogda. Shunday
tadqgiqotlar orasiga muloqot postulatlarini o‘rganish masalasini ham kiritish mumkin. U inson
muloqgotining me’yoriy tamoyillari va qoidalariga qaratilga bo‘lib, kommunikantlarning muloqotga
Kirishish holatini tadqig etadi. Kommunikativ postulatlarning buzilishi aslida mulogot jarayonini
buzsa ham, ayrim hollarda ular qasddan sodir etilishi ham mumkin, ya’ni ulardan ma’lum niyatni
tinglovchiga yetkazishda magsadli foydalanish holatlari uchraydi. Jumla tarkibidagi ayrim omillar
matnning yaxlitligiga putur yetkazsa-da, u so‘zlovchining maxsus strategiyasi yoki tagma’noni
faollashtirish uchun qo‘llanilgan vosita bo‘lishi mumkin.

Lingvopragmatika nuqtai nazaridan nutqiy akt nazariyasi mavjud bo‘lib, u insonlar
o‘rtasidagi muloqotning barcha jarayonlarini, uning o°ziga xos jihatlarini tavsiflashga imkon beradi.
Ta’kidlash joizki, nutqiy aktni tahlil qilish, nutqni qurish omillarini, shaxsni o‘ziga xos belgilarini,
niyatini, dunyo garashini, nuqtai nazarini, suhbatdoshlar o‘rtasidagi o‘zaro munosabatni hisobga
olish imkonini beradi. Bular muloqotga kirishish uchun asosiy omil bo‘lib xizmat giladi.

Nutqiy aktni alohida birlik sifatida ko‘rib chiqish nutqiy akt nazariyasi borasida olib borilga
tadgiqotlardagi asosiy kamchilik bo‘lib, u aniq nutqiy jarayondan alohida tasvirlanadi. Bu esa uning
xususiyatlarini ochish imkonini chegaralaydi.

Jumla mazmuniga ko‘ra nutqiy akt 3 turga bo‘linadi.

1. nima gapirilyapti. (lokutsiya)
2. ganday xatti-harakat ma’nosi ifodalanyapti. (illokutsiya)
3. nutgning samarasi yoki natijasi ganday. (perlokutsiya)
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Agar ularning har biriga ta’rif bermoqchi bo‘lsak, tushunchaning ganday ta’riflanganiga
¢’tibor garatish lozim. Lokustiya, lokastiya atamalari pragmatik nazariya mohiyatini ifoda etadi.
Yu.S.Stepanovning ta’kidlashicha, lokastiya “men”, “bu erda”, “‘hozir” kabi uchlik birligiga amal
qiladi. Bunga ko’ra, nutqily kommunikastiya jarayoni pragmatik mohiyati bilan so’zlovchining
“menligi” hamda makon va zamon munosabatidan iborat bo’ladi. Fonetik, leksik va sintaktik
birliklarning so’zlovchi tomonidan me’yoriy talaffuz jarayoni lokutiv akt deb qaraladi. Lokutiv
aktning mohiyati jumlaning ma’lum grammatik qoidalar yordamida talaffuz qilinishi bilan
oydinlashadi.

Nutqgiy akt nazariyasininig markaziy masalalaridan biri illokutiv aktdir. Har ganday matnda
so’zlovchi nutq predmeti xususidagi ma’lum axborotni u yoki bu shaklda bayon etadi. Axborotning
bayon qilinishi so’zlovchining individual uslubi bilan uzviy bog‘lanadi. Ana shunday vaziyatlarda
so’zlovchi referenstial va propozistional aktning tarkibida o’z ichki magsadi asosidagi oshkora yoki
yashirin axborotni ham ifoda etadi. So’zlovchining ichki maqsadi bilan uzviy bog‘langan diktum
tarkibidagi oshkora va yashirin nutgiy munosabat illokutiv akt deb garaladi. Illokutiv akt matn yoki
nutqda so’zlovchi ichki niyatining aks etishidir. Shuning uchun ham bu aktni kommunikativ niyat
atamasi bilan ham nomlash mumkin.

Perlokutiv akt nutqiy ta’sir etish akti sifatida ko‘rsatiladi. Perlokutiv akt tushunchasi
so’zlovchi va tinglovchi o’rtasidagi kommunikativ munosabatning natija mazmunini anglatadi.
Nutqiy ta’sir etish aktida so’zlovchi yoki tinglovchi qaysidir sintaktik birliklarni talaffuz qilish bilan
nutq ishtirokchilari his-tuyg‘usi, fikri, xatti-harakatiga o‘z ta’sirini ko‘rsatadi.

Ta’kidlash lozimki, nutqiy aktda illokutsiya, nutqiy ta’sir etish akti asosiy
hisoblanib, bugungi kunga qadar tadqiqotlarda ko‘p e’tibor berilgan.

Nutqiy aktni turlarini tavsiflashda ikki qutbli yondashuv mavjud bo‘lib, birinchi garash XX
asrning o‘rtalarida yuzaga kelgan an’anaviy nutqiy akt nazariyasi bo‘lib, uning asoschisi J.Ostin
hisoblanadi. Bu nazariya asosida nutgiy jarayonni konstativ va performativ turlarga ajratish
haqidagi g‘oya yotadi. Nutq aktlari nazariyasida performativ jumlalarning turli tipologiyalari ishlab
chiqildi: so‘rov (talablar), ta’qiqlovchi (taqiglar), so‘z berish (va’dalar), ko‘rsatmalar (buyruglar) va
boshqalar. Umuman olganda so‘zlovchi adresatning nutqiy faoliyati, D.A.Shteling fikriga ko‘ra,
“.o‘zining xarakterli birliklari, emotivlar, vokativlar, imperativlar, sotsiotivlar ” orqali amalga
oshiriladi. Keyingi qarash esa germaniyalik olimlar T. Ballmer va V.Bernneshtallga tegishli bo‘lib,
nutq aktlarining tavsifida tegishli nutgni chagiradigan fe’llarga asoslanadi. Ular o‘z ishlarida 4800
ta so‘zni nutqiy akt turlariga qarab farqlab, lug‘at tuzishgan. Ushbu lug‘atda so‘zlar 4 turga
ajratilgan: ifodalash, murojaat qilish, o‘zaro ta’sir ko‘rsatish va diskurs.

Nutq aktlarini tasniflash jarayoni bevosita va bilvosita (transportatsiya gilinadigan) so‘zlar(
masalan so‘roq shaklidagi buyruq, minnatdorlik ma’nosidagi shikoyat ) bilan bog‘ligligi natijasida
murakkablashib boradi. Bevosita va bilvosita so‘zlar bilan bir qatorda tizimli nutqiy akt ham
mavjuddir. Tizimli nutqiy aktni tushunish uchun vaziyat nuqtai nazaridan yondashishning o‘zi
yetarli emas. Uning oldiga ma’lum bir madaniy va davrning o‘ziga xos kommunikativ uslubiy
xususiyatlarini ham Kkiritish lozim. Masalan o‘rta asrlarda Yevropa davlatlarida hamma odamlarda
abadiy aybdorlik hissi yuqori bo‘lgan. Xatto odamlar o‘z ismlariga “gunohkor” so‘zini qo‘shib
imzo chekishi an’anaga aylangan edi. R.Kiplingning “Isyonchi Moti Gaj” hikoyasida filbon oz
filiga quyidagicha murojaat qilganini ko‘rish mumkin: “Light of my heart, mountain of might, give
ear,» said Deesa. “I’'m going away.” “But you, fussy old pig, must stay behind and work. I shall be
gone for ten days, o delectable one. hold up your near foot, warty toad of a dried mud-puddle ... Be
still, hog of the back woods... O my lord, my king! Jewel of all created elephants, lily of the herd,
preserve your honoured health; be virtuous.

Ushbu parchada Light of my heart — yuragim nuri, mountain of might — qudrat tog i, O my
lord — oh, mening lordim, my king — mening qgirolim, fussy old pig — gari, zerikarli cho ‘chqa kabi
murojaatlar bir vaqtning o‘zida qo‘llanilgan, ularning ba’zilari ijobiy, ba’zilari esa salbiy ma’no
kasb etadi. Bir qaraganda bu holat, murojaatning salbiy ma’noda ekanligini ifodalasada, lekin aslida
filbon o°z fili bilan juda ham yaqinligini, u bilan fussy old pig — gari, zerikarli cho ‘chqa murojaati
bilan hazillashayotganini tushunish mumkin. Bunday ironik murojaatlarni qo‘llash, ularni bir-biri
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bilan tutash holda foydalanish personajning o‘ziga xos fe’l-atvorini tasvirlashga, hindlarning ingliz
mustamlakachiligi davridagi qarashlari nuqtai nazaridan xarakterli bo‘lgan nutqiy akti
shakllanganligiga ishora giladi. Tizimli nutgiy akt madaniy jihatdan shartli hisoblanib, uning talqini
muhim madaniy bilimlarga asoslanadi, ularni o‘zlashtirishni talab etadi.

Murojaatning semantik (eng avvalo denotativ — ruhiy) va kommunikativ — funksional
(pragmatik) xususiyatlari kam o‘rganilgan. Tadqiqotlarda asosan uning konstruktiv tomonlariga
e’tibor qaratilgan. Bu xususiyatlar ko‘p jihatdan nutqiy aktning ma’lum joyda, ma’lum
kommunikativ harakatning tuzilishi bilan bog‘langanligi va amalga oshirilayotgan muhit bilan
yaqinlashishi asosida izohlanadi. Ta’kidlash joizki, murojaat mazmunini nutqiy aktning bir gismi
sifatida ko‘rib chiqishda asosiy e’tiborni uning pragmatik jihatiga qaratish lozim.

Maxsus nutqiy aktlarni (nemis olimlari tomonidan o‘rganilgan) e’tirofini, masalan, uning
tarkibi direktiv yoki komissiv ekanini tan olish kerak. Shunga ko‘ra nutqiy aktni yaratish o‘z qonun-
qoidalariga va xususiyatlariga ega ekanligini gayd etish kerak. U avvalo kontent qoidasiga
taalluglidir. Vokativ adresatga murojaat giladi. Demak, murojaat adresatga tegishlidir. Har bir til
egalari o‘zlarining mentalitetidan kelib chigqan holda murojaat shakllarini qo‘llashi, nutqiy aktning
lingvomadiniy, antroposentrik jihatlarini ham yoritish kerakligini ko‘rsatadi. Masalan, O‘tkir
Hoshimovning “Dunyoning ishlari” asari “Ermon buvaning tilagi” qismida quyidagi murojaatlarni
o°‘qishimiz mumkin:

Eshik doim ochiq turadi. Kirib borishingiz bilan doka ro ‘molini u yoqqa tashlagan, bu
yoqgqga tashlagan Habiba buvi peshvoz chigadi.

—Voy uyingga bug‘doy to‘lgurlar, voy ko‘paygurlar, kela qgolinglar, -deydi ovozi tovlanib.
O ‘sha zahoti bolalar tutga tarmashadi. (Dunyoning ishlari, O‘.Hoshimov. 66 —bet. Toshkent 2016.)

Bunday murojaatlar ko‘z oldimizda haqiqiy o‘zbek ayolini gavdalantiradi.

Quyidagi murojaat esa Ermon buvaning bolalarning shovgin-suroniga ham garamay, ular
xushmuomalalik bilan muomalaqilayotganini ko‘rsatadi:

....Bolalar chodirni qo ‘yib yuborgancha qiy-chuv qilib o ‘rtaga tirmashadi. Yuqorida Ermon
buvaning ingichka tovushi keladi.

Shoshmanglar, popuklar, shoshmanglar, qoravoylar, yana besh-on marta qoqay,
hammalaringga yetadi. (Dunyoning ishlari, O‘.Hoshimov. 67 —bet. Toshkent 2016.)

Yuqoridagi murojaatda ‘“qora” so‘zini “qoravoy” tarzida qo‘llash yordamida Ermon
buvaning mehribonligi  ko‘rishimiz mumkin. Aslida qora so‘zini ko‘proq salbiy ma’noda
qo‘llanilishi barchamizga ma’lum.

Tunauar acocuit vazifasi myposkaatr Ownan Oofianagu. Macaman, tilning amemrstus
Basudaci aynan wmyposkaat Ownan ajokamopaup. Murojaat adresatra kapartuiaran Oymaau Ba Oy
opkanu adresat HyTKHM SIIMTHIN Xamja KaOyn KWIUINTa 4akupwiaan. Anoka ypHarumn vazifasi
3aMuluja €sa Mypoxaar OuiaH OOFIMK TylyHuanap €raau: Oy Basuda THHIJIOBUMHM Xabap -
MabJIyMOTHH KaOyll KWIWIITa Tai€priam, YHUHT JBTHOOPMHH TOPTUII OpKAIH OaKaphIIaim.
YMyMmaH, THUIHUHT Oapua Ba3udamapu-KOMMYHMKATUB, SMOTHB, BOJIOHTATHB, ajoOKa YpHATHUII
COLIMOTUB,  pENpe3eHTaTHB  (QYHKIMSUIADH  KOMMYHUKaHTJIAD  OpacHAard  TypJiH-TyMaH
MyHocabaTnapHu udonanaiiagyn. Yynku tun Xap gouMm ¢ukp yzatum (Oy aapecaHT ydyH) xamja
¢bukp KaOynm xwmmm, anrmam (0Oy agpecaT y4yH) BOCHTAacH XucoOmaHaaw. MyposKaaTHHHT
Ma3MyHaH Xap XWJI IIAKJUTAHUIIY - KyBOHY, TabHa, KYPKUHY, THHA, WITH(OT, Hadpar kabu MabHO
OTTEHKAJIAPH KYIIWITaH X0J1/1a N(OJAIaHUIIH, SHT aBBAJIO, IDKTUMOUI MYXHUT Ba IIAPOUTAAH KEIHO
YUKaIUTraH MyHocabarra Oofnukaup. by XonaTHu aHuUKpoK udonanam ydyH KyHuzaru napyaHu
TaXJIAJ KWJTUTIT JIO3UM:

“Frau!” he shouted. “Frau! Fraulein! You are not going”. She went on over the cr
est of the hill. (Kipling R. The Light That Failed. — Penguin
Books, London, 1998. 174-6ert.)

by epna uemuc Ttunuparu “Frau!”/xonum. “Frau!  Fraulein! /kuuux xonum
MypoKaaTiapu KYJUIaHWIMOKAA. JIeKMH HyTK KapaTwiraH aén HEMUC MMJUIaTHra MaHcyO
HMACIUTH, aCIH/Ia UTAITBSHKA DKAHIIUTH HATIKACcHa MypOKaaT )KaBOOCH3 KOJIMOK/IA.
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MypoxaaTHUHT OyHJail Ba3usATra ONuO KEJIHIIH, YHUHT KOMMYHHMKAaHTIAp YpTacuaaru
BaszudarapruHu 04nO OCpHINa CY3JIOBYM Ba TUHTJIOBUM MPECCYMIIO3UIUACH MacallaChra TYXTalInuo
yrum 1o3uM. Agar so‘zlovchi va adresatning pressuppozitsiyasi o‘zaro mos kelsa, nutqni tushunish
jarayoni yetarli bo‘ladi. Bunday holatda adresat so‘zlovchining magsadini to‘g‘ri tushunadi, uni
to‘g‘ri interpretatsiya qila oladi. Ayni misolda esa murojaat noto‘g‘ri qo‘llanilgani sabab reaksiya
kuzatilmagan. Bunday holatni yana biroz boshgacha tomonini tadqig etish mumkin. Bunda
so‘zlovchi ganday mutojaat gilayotgani haqida aniq tushunchaga ega bo‘ladi, lekin uning murojaati
tinglovchi tomonidan noto‘g‘ri deb baholanadi:

“Alice! Can you help me?”

“I am not Alice to you. I don’t remember giving you per mission to call me by
name or being your close friend”. (Kipling R. The Light That Failed. — Penguin Books,
London, 1998. 121-6er.)

Tarjimasi: “Alisa! Menga yordam bera olasanmi?”. “Men senga Alisa emasman. Men
senga meni Alisa deb atashga ruxsat berganimni yoki seni yaqin do ‘sting bo ‘laman deb aytganimni
eslolmayman”.

Ayni murojaatda  so‘zlovchi “Alisa” murojaatini qo‘llashi tinglovchi va so‘zlovchi
pressuppozitsiyasini to‘g‘ri kelmaganini ko‘rsatib turipti.

Muhokama: Maxsus nutqiy aktlarni (nemis olimlari tomonidan o‘rganilgan) e’tirofini,
masalan, uning tarkibi direktiv yoki komissiv ekanini tan olish kerak. Shunga ko‘ra nutqiy aktni
yaratish 0‘z qonun-qoidalariga va xususiyatlariga ega ekanligini gayd etish kerak. U avvalo kontent
goidasiga taalluglidir. VVokativ adresatga murojaat giladi. Demak, murojaat adresatga tegishlidir.

Natijalar:

Tunnunr acocuit vazifasi mypoxaar Ownan OofmaHagu. Macanan, tilning anemnsituB Basudaci
aynan Mypoxaar OuiaH ajmokagopaup. Murojaat adresatra kapatuiran 6ymagu Ba Oy opKaiu
adresat HyTKHU SIIMTUII XaMJa KaOyJl KWJIUIIra 4akupuiaaau. Ajoka ypHatuin vazifasi 3amuruna
esa MyposkaaT OusaH OOFNMK TymiyH4anap €ragu: Oy Basuda THHIVIOBUMHHU Xabap - MabIyMOTHHU
KaOyJ1 KWIUIIra Taiépiiail, yHUHT YbTHOOPUHU TOPTUIL OpKaIu Oaxxapuiaiu.

Xulosa:

Nutqiy aktning boshlang‘ich bosqichida so‘zlovchining maqgsadi, adresatga nimani xabar
qilishni xoxlayotgani va unga alohida obrazda yondashuvi o‘rganiladi. Nutqiy aktda illokutiv kuch
alohida semantik vazifa bajaradi. Shunga ko‘ra quyidagi illokutiv aktlarni farqlash mumkin:

1) nominativ — so‘zlovchining magsadi, nutq adresatini nomlash.

2) vokativ — so‘zlovchining magsadi, tinglovchini jalb qilish.

3) ijtimoiy — axloqgiy, tartibga soluvchi - so‘zlovchining magsadi, ijtimoiy statusdn kelib
chigqan holda, xushmuomalalikni saqlash me’yorlari.

4) baholovchi — tavsiflovchi — so‘zlovchining maqgsadi adresat va so‘zlovchi bilan muloqotga
kirishishini tavsiflash va baholash.

5) deyktik — so‘zlovchining maqsadi — nutq adresati uchun belgilash.

Illokutiv aktning yuqoridagi har bir tipi ma’lum perlokutiv samaraga yo‘naltirilgan bo‘ladi;
vokativ — adresatning diqgat-e’tibori; ijtimoiy —axlogiy, tartibga oluvchi — adresatning
kommunikant sifatidagi mulogotdagi statusi va roliga qarab pressuppozitsiyani aniglash,
so‘zlovchining tinglovchi tomonidan tan olinishi yoki tan olinmasligi; baholovchi-tavsiflovchi —
adresatga nutqning qanday xabar yetkazayotganini ko‘rsatish vazifasini bajaradi.
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O°‘ZBEKISTON RESPUBLIKASI DAVLAT XAVFSIZLIK XIZMATI CHEGARA
QO‘SHINLARI UCHUN KICHIK MUTAXASISLARNI TAYYORLASHNING DOLZARB
MUAMMOLARI

X.S. Xosilov

“Shorsuv” O ‘quv markazi o ‘quv-uslubiy bo ‘limi
(Qabul qilindi 22.02.2025 y.)

Annotatsiya. Ushbu maqolada togli hududlarda chegara buzuvchilarining izlari yoki Davlat
chegarasi buzulishining boshqa alomatlari payqalganda, shuningdek, chegara buzuvchilarini qo ‘Iga olishda
Chet el tajribasi, hamda DXX ChQ o‘quv markazlarida kichik mutaxasislarni chegara xizmatiga
tayyorlashda “Izquvarlik” mashg ‘ulotlarini tashkillashtirish uchun tog‘li hududlarga chigib amaliy
mashg ‘ulotlar o ‘tkazish to ‘g ‘risida so ‘z yuritiladi.

Kalit so“zlar: plash, kurtka, garigiz bargi, faner, relef, spiral.

Annomayusn. B Oannoli cmamve paccmampueaemcsi 3apyOedicHvlll ONblM  GblAGICHUS Cled08
Hapyuwiumenel epaHuybl Uil UHbIX NPU3HAK08 Hapyuienus 1 ocy0apcmeentol epanuybl @ 20pHOU MECIHOCHU,
a makace npaKmudeckue 3auAmus N0 Opeanu3ayuu 3aHAmMull no cneyuarvHocmu «Pazeedxa» @ yueOHvIx
yenmpax Cnyocowi cocyoapcmeennoil bezonacnocmu Pecnybnuxu Y30exucman 01 noepanuunol cuyxncooi.

Kniwouesvie crosa: niaw, kypmra, iucm 6y3unvl, (panepa, peived, cnupais.

Abstract. This article examines foreign experience in detecting traces of border violators or other
signs of border violations in mountainous terrain, as well as practical exercises on organizing training
sessions for the specialty "Reconnaissance” at the training centers of the State Security Service of the
Republic of Uzbekistan for the border service.

Keywords: cloak, jacket, elderberry leaf, plywood, relief, spiral.

Globallashuv davom etayotgan va xalqaro munosabatlarning butun tizimi o°zgarib
borayotgan bir sharoitda jahondagi harbiy-siyosiy vaziyat, xalgaro
va mintagaviy xavfsizlikka xavf-xatar hamda tahdidlar ko‘lami kengayib borayotganligi, geosiyosiy
garama-qarshiliklarni kuchayishi, mojarolar va tang vaziyatlarni kuch ishlatib hal etishga bo‘lgan
urunishlar, shu jumladan xalgaro terrorizm va ekstremizm faollashganligi, shuningdek, axborot
makoni
va kibermakonda o‘zaro kurash kuchayganligi, bugungi kunda O‘zbekiston Respublikasi milliy
xavfsizligiga bo‘lgan yangi tahdidlarni keltirib chigarishi mumkin [1].

Ushbu  xavotirli  tendensiyalar, har ganday davlatda mamlakat xavfsizligi
va hududiy yaxlitligini ta’minlash borasida Davlat chegarasini puxta qo‘riglash
va himoya qilish bo‘yicha chegara xizmatini to‘g‘ri tashkillashtirishga undaydi.

Yugqorida qayd etilganlardan kelib chiqib, tog‘li hududlarda chegara buzuvchilarining izlari
yoki Davlat chegarasi buzulishining boshqa alomatlari payqalganda, ularni qo‘lga olishda
qo‘llaniladigan harakatlar to‘g‘risida mulohaza yuritish, muhimligicha saqlanib qolmoqda.

Izlar yoki Davlat chegarasi buzilishining boshga alomatlari paygalganda olib
boriladigan harakatlar

Tog‘li hududda chegara xizmatini o‘tash 0°z o‘rnida soha ustidan uzluksiz kuzatuvni olib
borish va harakatlanish marshrutlari bo‘yicha nazorat ostidagi inshoot va joyni ko‘zdan
kechirishdan iboratdir.

Izlar yoki chegara buzilishining boshga alomatlari payqalganda, zudlik bilan ular bo‘yicha
buzuvchilarning harakat yo‘nalishini, ularning soni va izlarning qachon bosilganligini aniqlash
lozim. Shundan so‘ng, ular payqalgan joy va harakat yo‘nalishi belgilanadi.

Chegara xizmatini o‘tayotgan harbiy xizmatchilar, Davlat chegarasi buzuvchisining izini
paygaganda, zudlik bilan chegara zastavasiga (keyingi matnlarda - ChZ) bildiruv beradi, aloga
bo‘lmaganda esa chegara buzilganligini bildiruvchi belgilab o‘tilgan signal nomi bilan qurol yoki
signal berish vositalari (signal pistoleti, signal raketasi) orgali habar beradi. Aniglangan iz shartli
belgi yoki ishorat qozig‘i bilan belgilanadi va buzuvchilarni izlari yoki harakatlanish ehtimoli
bo‘lgan yo‘nalish bo‘yicha ta’qib qilish boshlanadi.
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Ta’qib qilishda chegara buzuvchilari izlarini qidirishda to‘xtab qolmasdan, eng gisqa yo‘l
bilan chegara chizig‘iga chiqib borish lozim. Tog‘li hududda buzuvchilarni payqashni imkoni
bo‘lmasa, ular buzuvchilarni ehtimoliy harakat yo‘nalishini yopintiradi va bu haqida ChZga bildiruv
beradi. Shundan so‘ng, niqoblangan holda, joy ustidan kuzatuv olib borib, Davlat chegarasini
qo‘riglash va himoya qilish bo‘yicha vazifani bajarishni davom ettiradi.

Ta’qib qilish yuqori sur’atda va buzuvchilar ushlanguncha yoki yo‘q qilinguncha olib
boriladi.

Chegara buzuvchilarini ta’qib qilish, ChZ sohasining ichkarisiga - buzuvchilar
ushlanguncha, ichkaridan harakatlanganda esa - Davlat chegarasigacha olib boriladi.

Ta’qib qilish muvaffagiyatiga naryadni harakat gilishga doimo shayligi, joyni va izquvarlik
amallarini bilish, chegarachilarni jismonan tayyorgarligi, tog® asbob-uskunalari bilan to‘liq
butlanganligi va tog‘li hududda harakatlanish bo‘yicha yaxshi malakaga ega bo‘lishi bilan
erishiladi.

Agar izlar yoki chegara buzilishining boshga alomatlari paygalsa va chegara naryadi
buzuvchilarning harakat yo‘nalishini mustaqil ravishda aniqlashga giynalayotgan bo‘lsa, u bu
hagida ChZga bildiruv beradi va ular yetib kelguniga gadar, payqalgan izlarni saqlash bo‘yicha
choralar ko‘radi.

Buzuvchilarning izlari yoki chegara buzilishining alomatlari payqgalganda, naryad tezda
vaziyatga baho berib, darhol chegara buzuvchilarini ta’qib qilish vazifasini boshlashi lozim.

Izni o‘rganish va ta’qib qilish vaqtida naryad shamol esayotgan tomondan buzuvchilarning
izlariga parallel ravishda harakatlanadi, bunda yondosh joyni diggat bilan kuzatadi, izlarni
bosilishiga yo‘l qo‘ymaydi. Buzuvchilar qoldirgan va tashlagan narsalarga tegmaydi, ular
paygalgan joylarni esa yaxshi ko‘rinadigan shartli belgilar (ishorat qozig‘i, toshlar va boshqa qo‘l
ostidagi vositalar) bilan belgilaydi. Izlarni yomg‘ir yoki kuchli shamollar ta’sirida buzilishidan
saqlash uchun, naryad yaxshi ko‘rinib turgan izlarni plash, kurtka, garigiz bargi, faner yoki boshga
biror narsa bilan ustini yopadi.

Chegara naryadi ta’qib qilish vaqtida, harakatni sekinlashtirmasdan, joyni va Davlat
chegarasi buzuvchilari bekinishi mumkin bo‘lgan g‘orlarni o‘z harakat marshruti bo‘yicha va uning
atrofini digqat bilan ko‘zdan kechiradi. Buzuvchilarni bekinishi mumkin bo‘lgan joylarni ko‘zdan
kechirish naryadning asosiy tarkibi tomonidan qurollarni qo‘llashga shay holda olib boradi. Naryad
ta’qib olib borayotganda ChZ bilan aloqani ushlab turishi va turgan joyi va harakatlanish hagida
axborot berishi, vaqti-vaqti bilan shartli belgilar bilan o‘z harakat marshrutini belgilashi lozim.
Izlarni yo‘qolishi oldini olish maqgsadida naryad vaqti-vaqti bilan ularni o‘ziga xos ajralib turuvchi
alomatlarini, paygalgan izlar alomatlari bilan solishtirib turadi.

Ta’qib qilish vaqtida buzuvchilarning izlari yo‘qotilishi mumkin. Bu holda naryad ularni
topish uchun hamma zaruriy choralarni ko‘radi. Yo‘qolgan izlarni qidirish usullari tuprogning
holatiga, joyning relefiga va yilning mavsumiga bog‘liq bo‘ladi [2].

Izlar yo‘qotilganda quyidagi qoidalarga amal qilinishi muhim xisoblanadi:

oxirgi aniq ko‘rinayotgan izni yaxshi ko‘rinadigan orientir bilan belgilash;

joyni baholash va buzuvchilarning ehtimoliy harakat yo‘nalishini aniglash;

naryad tarkibidagi har bir chegarachiga izlarni qidirish uchun joyni sektorini yoki
yo‘nalishini ko‘rsatib, ko‘zdan kechirishni topshirish;

ChZga bildiruv berish va imkoniyat bo‘lsa qo‘shni naryadlarga yuzaga kelgan vaziyat
hagida xabar berish lozim.

Izlar yo‘qotilganda chegara naryadi Davlat chegarasi buzuvchilari bekinishlari mumkin
bo‘lgan pana joylarni va izlar yangidan payqalishi mumkin bo‘lgan joylarning sohalarini ko‘zdan
kechirishga majbur. Yo‘qotilgan izlarni qidirish buzuvchilarning ehtimoliy harakat marshruti
bo‘yicha naryadning siniq chiziq bo‘yicha harakati yoki “Spiral” usulida amalga oshiriladi.

Oxirgi yaqqol ko‘rinib turgan izlarni ganday usulda qidirish kerak? Agar izlar qattiq yerli
sohaga chiqish bilan yo‘qotilgan bo‘lsa, ushbu sohani buzuvchilarning ehtimoliy harakati

Chegara naryadi har ganday sharoitda buzuvchilarni ushlash yoki yo‘q qilish bo‘yicha
mardona, qat’iy va tez harakat qiladi, chunki ozgina bo‘lsa ham sustkashlik ularning chegara
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ortiga yoki mamlakat ichkarisiga jazosiz ketib golishiga olib kelishi mumkin.

Chegarachilar ushlash uchun qaror qabul gilishda, aniq vaziyat sharoitlaridan kelib
chigadilar.

Shundan kelib chigib, buzuvchilarni ushlashda ganday harakatni amalga oshirish va gaysi
taktik amallarni qo‘llash lozim degan savol tug‘ilishi mumkin?

Ushbu savolni chet el chegara bo‘linmalari amaliyotida tez-tez uchrab turadigan vaziyat
bo‘yicha ko‘rib chigamiz.

Agar buzuvchilar naryadga to‘g‘ridan-to‘g‘ri  yurish qilsa, unda u o‘zini
nigobsizlantirmasdan, ularni qo‘qqisidan qo‘lga olish uchun tayyorlanadi, yaqin masofaga keltiradi
va ushlaydi.

Buzuvchilar naryad turgan joydan boshga joyda harakat qilganlarida, u, ularni ko‘zdan
qgochirmasdan, joy qatlamlari va o‘simlik qoplamidan foydalanib, tez va yashirin holda
buzuvchilarni harakat yo‘nalishiga qarab siljiydi, ularni chegaraga olib boruvchi yo‘llarini kesib
qo‘yadi, yaqin qoyalar ortiga bekinishlariga yoki qo‘shni davlatning hududiga yorib o‘tishlariga
qarshilik ko‘rsatadi va ularni ushlaydi.

Ochiq joyda, buzuvchilar bilan yashirin yaqinlashishning imkoni bo‘lmaganda, naryad eng
yaqin yo‘l bilan va maksimal sur’atda, ularni chegaraga chiqish yo‘lini to‘sishga harakat qilib, kesib
chigadi.

Agar buzuvchilar ichkariga uzoglashsa, unda naryad, ularni ko‘zdan qochirmasdan, eng
yaqin yo‘nalish bo‘yicha tashlanib ularga yetib oladi va ushlaydi.

Tog‘ daryolari yaqinida xizmat o‘tayotganda naryad, buzuvchilarning chegara tomonidan
kechib o‘tganlarini payqaganda, qisqa yo‘l bilan ularning harakat yo‘nalishi tomon siljiydi va ularni
qirg‘oqgqa chigqan vagqtlarida ushlaydi. Buzuvchilar tog‘ daryolari tomon harakat qilganlarida
chegara naryadi ular qirg‘oqqa kelmaslaridan ushlashga harakat qilib, ularni ta’qib qiladi, imkoniyat
bo‘lmaganda - kechuv paytida ularni yo‘q qiladi.

G‘orlarda bekingan Davlat chegarasi buzuvchilarini ushlash uchun, naryad tog® sohalarini
yaxshi biladigan ko‘ngilli mahalliy fugarolar yordamidan foydalanib, g‘or ustidan kuzatuvni tashkil
etadi va buzuvchilarni u yerda gidirishga kirishadi.

Agar chegara buzuvchilari payqalmasa, naryad poyafzal, kiyimlarni ko‘zdan kechirish,
shuningdek mabhalliy aholidan so‘rash yo‘li bilan, g‘orda berkingan buzuvchilarni, chegarani
buzishga aloqadorligi bo‘lishi mumkin bo‘lgan dalillarni qidiradi.

Chegara naryadi Davlat chegarasini buzuvchilarini ushlashda, gat’iy va dadil harakat giladi,
imkon boricha - qo‘shni davlat hududidan kuzatib bo‘lmaydigan yashirin joylarda buzuvchilarni
qo‘qqisdan va shovqinsiz ushlashga harakat qgiladi.

Shovginsiz ushlashni imkoni bo‘lmaganda, chegarachilardan biri “To‘xta” degan chaqiriq
bilan (chaqiriq qo‘qqisdan va hukmrona bo‘lishi kerak) buzuvchini to‘xtatadi, so‘ngra, buzuvchilar
tomonidan talab bajarilmagan holda esa, yuqoriga ogohlantiruvchi o‘q uzadi. Naryadning qolgan
tarkibi, niqoblanib, buzuvchilarni ushlash va yo‘q qilish bo‘yicha zudlik bilan harakat qilishga shay
turadi.

Agar buzuvchilar “To‘xta” degan chaqiriqdan va yuqoriga ogohlantiruvchi o‘q uzishdan
so‘ng chegara naryadining talablarini bajarmasa, naryad qurol qo‘llash tartibini belgilovchi tegishli
normativ hujjatlar asosida ularga nisbatan qurolni qo‘llaydi.

To‘xtatilgan Davlat chegarasi buzuvchisiga chegarachi, odatda, pana joydan turib,
“Qo‘lingni ko‘tar” deb ishora qiladi, o‘zidan qarama-garshi tomonga yuzi bilan burilishini, qurolni
va qo‘lidagi narsalarni yerga tashlashni va ulardan uch-besh qadam chetga o‘tishini buyuradi.

Ayollar ushlanganda naryad ularga qurolni, hujjat va boshqa o‘zlarida mavjud buyumlarni
topshirishlarini buyurishadi va ularni ko‘zdan kechirish bir xil jinsli harbiy xizmatchilar tomonidan
olib boriladi.

Davlat chegarasi buzuvchilaridan qurol va boshqga narsalar olib qo‘yilgach, qidiruv iti
mutaxassisi, agar u bo‘lmasa — tayinlangan chegarachi, ushlanganlar tashlab yuborgan narsalarni
payqash magsadida, ushlangan rayondagi joyni ko‘zdan kechiradi. Agar bu hol ushlanganlarni
qo‘riglashni susaytirsa, joyni ko‘zdan kechirish, yordamchi kuch yetib kelganidan so‘ng boshlanadi.
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Naryad ushlangan rayondagi joyning ko‘zdan kechiruvi tog‘li  hududlarda
50-100 metrdan kam bo‘lmagan radiusda o‘tkazilishi mumkin. Joyni ko‘zdan kechirish uchun
ChZdan yetib kelgan yordamchi kuch buzuvchilarning harakat marshruti bo‘yicha qidiruv-tekshiruv
ishlarini olib boradi.

Buzuvchilar tunda ushlanganda, tong otishi bilan ushlangan rayondagi joyni takroran
ko‘zdan kechirish va ushlanganlarni qo‘riqlab-kuzatib borish marshrutini ko‘zdan kechirish
o‘tkaziladi.

Qo‘shni davlatning aholisi chegara naryadi ko‘z o‘ngida yaqqol yoki chegara yaqinida
qishloq xo°jaligi va boshqga ishlar bajarish, shuningdek cho‘milish va o‘zi suzar yoki boshqa turdagi
vositalarda suzish bilan bog‘liq tasodifiy hollarda Davlat chegarasidan o‘tsalar, chegarachilar ovoz
yoki signal bilan buzuvchilarga o‘z hududlariga gaytishlarini talab etadilar, agar naryadning talabi
bajarilmasa, ularni ushlash chorasi qo‘llaniladi [3].

Yuqorida qayd etilgan ma’lumotlardan kelib chiqib, tog‘li hududda chegara buzuvchisini
qidirish va qo‘lga olish masalasi Davlat chegarasini qo‘riglash va himoya qilishni sifatli
tashkillashtirishda o‘zining dolzarbligini kasb etayotganligi, shuningdek, bugungi tahlikali vaziyat
sharoitida har bir Davlat o‘z istigbolini chegara xizmatini to‘g‘ri tashkil etilganligi bilan
baholayotganligini xulosa sifatida keltirishimiz mumkin.

Yugqoridagi qayd etilgan ma’lumotlardan kelib chiqib, taklif etiladi:

1. DXX ChQ o‘quv markazlarida kichik mutaxasislarni sifatli tayyorlash, tog‘li hududlarda
chegara buzuvchilarining izlari yoki Davlat chegarasi buzulishining boshqga alomatlari paygalganda,
shuningdek, chegara buzuvchilarini qo‘lga olish bo‘yicha amaliy harakatlarini oshirish, hamda
chegara izquvarligini takomillashtirish maqsadida, amaliy mashg‘ulotlarni tog‘li hududlarga chiqish
orqali tashkillashtirishni.

2. O‘zbekiston Respublikasi bo‘ylab, Davlat chegarasi turli fizik-geografik (tog‘li, cho’l,
daryo va tekislik) hududlardan o‘tganligini inobatga olib, DXX Chegara qo‘shinlari kichik
mutaxasislarni tayyorlash markazlarida ta’lim olayotgan kursantlarning qo‘shin amaliyotini turli
fizik-geografik (tog‘li, cho‘l, daryo va tekislik) hududlarda tashkillashtirishni.

3. O‘zbekiston Respublikasi Mustaqillikka erishgandan so‘ng, tog‘li
(1999-2000 vyil Sarosiyo-Uzun, 2000 yil Bo ‘stonlig) hududlarda yuz bergan to‘qnashuvlarni
inobatga olgan holda, DXX Chegara qo‘shinlari kichik mutaxasislarni tayyorlash markazlarida
ta’lim olayotgan kursantlarni Davlat chegarasining turli fizik-geografik (tog‘li, cho‘l, daryo va
tekislik) hududlarida xizmat tashkillashtirish bo‘yicha amaliy mashg‘ulotlarni joylarga chigish

orqali tashkillashtirishni.
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Anotatsiya: Maqolaoa fan, ta’lim va ishlab chigarish o ‘rtasidagi integratsiya jarayoni,
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so‘nggi yillarda ilm-fan va texnologiya taraqqiyoti, fan, ta’lim va ishlab chiqarish o rtasidagi
integratsiyaning o ‘ziga xos jihatlari va uning ijtimoiy-iqtisodiy ahamiyati, O ‘zbekistonda fan, ta’lim va
ishlab chiqarishning integratsiyasinune mamlakatning iqgtisodiy va ijtimoiy rivojlanishiga ta’siru bayon
etilgan.

Kalit so‘zlar: Fan, ta’lim, ishlab chiqarish, integratsiya, innovatsiyalar, oliy ta’lim, texnologiyalar,
igtisodiyot, sanoat hamkorligi, kadrlar tayyorlash, ishlab chigarish samaradorligi.

Annomauuﬂ: B cmamuve onucwviearomes npoyecc uhmezpayuu HayKu, 06pa306aHuﬂ u npou3eoacm6a,
paseumue HayKu u mexHukKu 6 nocneonue eodbz, KOHKpENIHblE ACNEKmMbl uHmezpayuu HayKu, o6pa306anuﬂ u
l’lpOMS’GOOCWZGCZ u ee coyuarbHo-IKOHOMUYECKoe 3HA4YeHue, 6Gausinue unmezcpayuu HAyKu, 06pa306aHM}Z u
np0u360()cm6a 6 Yszbexucmane na sxonomuyeckoe u coyuanivbHoe paseumue Cmpambsl.

Knroueewvie cnoea: HayKa, o6pa306aﬂue, npouseodcmeo, uHnmeezpayusd, uHHoeayuu, e6vlcuiee
o6pa306aﬁue, mexHoJocuu, OKOHOMUKA, npouaeodcm@ez—maﬂ Koonepayusi, no020moeKa Ka()poe,
aghexmusnocms npou38oocmaea.

Abstract: The article describes the process of integration of science, education and production, the
development of science and technology in recent years, specific aspects of the integration of science,
education and production and its socio-economic significance, the impact of the integration of science,
education and production in Uzbekistan on the economic and social development of the country.

Key words: science, education, production, integration, innovation, higher education, technology,
economics, industrial cooperation, personnel training, production efficiency.

Bugungi kunda global igtisodiyotda ragobatbardoshligini saglab golish va yanada rivojlanish
uchun davlatlar ta’lim, fan va ishlab chiqarishni integratsiya qilishning zarurligini anglamoqda.
Ularning o‘zaro bog‘lanishi nafagat mamlakatlar orasidagi iqtisodiy o‘sish, balki texnologik
taraqqiyot, yangi ish o‘rinlarini yaratish va ijtimoiy barqarorlikni ta'minlashda ham katta
ahamiyatga ega. O‘zbekistonda ta’lim, fan va ishlab chigarishning integratsiyasi jarayonida olib
borilayotgan ishlanmalar va yondashuvlar igtisodiy taraqqiyotga sezilarli ta’sir ko‘rsatmoqda.

Ta’lim tizimining innovatsion yondashuvlar orqali ishlab chigarish bilan bog‘lanishi, oliy
ta’lim muassasalarining sanoat bilan hamkorligi, yangi texnologiyalarni ishlab chiqarishga joriy
etish bo‘yicha tajribalar tagdim etiladi. Fan, ta’lim va ishlab chiqarishning samarali integratsiyasi
mamlakat iqtisodiyotini rivojlantirish va yangi ish o‘rinlarini yaratishda muhim rol o‘ynaydi.
Shuningdek, ta’lim tizimining real sektor bilan alogalari mustahkamlansa, u yuqori malakali kadrlar
tayyorlashga yordam beradi va ishlab chigarishdagi samaradorlikni oshiradi.

O‘zbekistonda ta’lim va ishlab chigarishning integratsiyasi ko‘plab iqtisodiy va ijtimoiy
masalalarni hal etishda muhim omil hisoblanadi. Ta’lim tizimining zamonaviy ishlab chigarish
talablari bilan uyg‘unligi kadrlar tayyorlashda samarali natijalarga olib keladi. Yangi
texnologiyalar, ilm-fan yutuglari ishlab chigarishga joriy etilishining asosiy omili sifatida
ishlatilmoqda. Fan va ta’limning ishlab chiqarish bilan integratsiyasi orgali yangi texnologiyalar va
usullarni joriy etishning samaradorligi oshadi.

Ta’lim tizimining ishlab chigarish bilan bog‘lanishi, birinchi navbatda, yuqori malakali
kadrlarni tayyorlashda muhim rol o‘ynaydi. Bu kadrlar nafaqat ilm-fan sohasida, balki sanoatning
turli sohalarida ham yangiliklarni yaratishga yordam beradi. O‘zbekistonda bu jarayonni
rivojlantirish uchun oliy ta’lim muassasalari va ishlab chiqarish sohasidagi yetakchi kompaniyalar
o‘rtasida o‘zaro hamkorlikni yo‘lga qo‘yish zarur.

Fan, ta’lim va ishlab chiqarishning integratsiyasini amalga oshirishda bir qancha usullar va
yondashuvlar mavjud. Ularning orasida eng samarali yondashuvlardan biri — oliy ta’lim
muassasalarining sanoat bilan hamkorligini kuchaytirishdir. Bu borada universitetlar va korxonalar
o‘rtasida ilmiy tadqgiqotlar va innovatsiyalarni rivojlantirish, tajriba almashish va qo‘shma
loyihalarni amalga oshirish muhim o‘rin tutadi.

Oliy ta’lim muassasalarida ta’lim jarayonini ishlab chiqarish ehtiyojlariga moslashtirish,
ilmiy izlanishlarni sanoatning real ehtiyojlari asosida olib borish talab etiladi. Bu, o‘z navbatida,
ishlab chigarish sohasida faoliyat yuritayotgan kompaniyalarga zamonaviy texnologiyalarni ishlab
chigarishga joriy etishda yordam beradi. Misol uchun, O‘zbekistonning ko‘plab oliy ta’lim
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muassasalari ishlab chigarish korxonalari bilan hamkorlikda yangi materiallar, avtomatlashtirilgan
tizimlar va texnologiyalarni joriy etish bo‘yicha tadgiqotlar olib bormoqda.

Integratsiyaning yana bir muhim jihati — innovatsion texnologiyalarni ishlab chigarish
jarayonlariga joriy etishdir. Innovatsion texnologiyalarni ishlab chigarishga tatbiq etish orqgali ishlab
chigarishning samaradorligi oshadi, shu bilan birga, yangi mahsulotlar va xizmatlar yaratiladi.
O‘zbekistonda innovatsiyalarni rivojlantirish va joriy etish bo‘yicha ko‘plab tashabbuslar amalga
oshirilmoqda. Bularning orasida ilmiy-texnologik markazlar tashkil etish, startaplarni qo‘llab-
quvvatlash, ilmiy-texnikaviy yutuglarni ishlab chigarish jarayoniga joriy etish kabi loyihalar alohida
ahamiyatga ega.

Oliy ta’lim muassasalarida ilmiy va amaliy tadqiqotlar bo‘yicha markazlar tashkil etish, ular
orqali yangi texnologiyalarni ishlab chiqarish jarayonlariga joriy etish va ular bo‘yicha
mutaxassislarni tayyorlash alohida ahamiyatga ega. Bu jarayon ishlab chigarish samaradorligini
oshirish va yangi texnologiyalarga asoslangan mahsulotlarni ishlab chigarishga ko‘maklashadi.

Fan va ta’limning ishlab chiqarish bilan integratsiyasi kadrlar tayyorlashda ham sezilarli
0‘zgarishlarga olib keladi. O‘zbekistonda ta’lim tizimi ishlab chigarishning talablariga
moslashtirilmoqda. Buning uchun ta’lim dasturlarida amaliyotlarni kuchaytirish, ishlab chiqarish
bilan alogalarni mustahkamlash, hamkorlikdagi loyihalarni amalga oshirish zarur.

Oliy ta’lim muassasalarida sanoat ehtiyojlarini inobatga olgan holda mutaxassislar
tayyorlash, ularning ishlab chiqgarish sohasida zamonaviy bilimlarga ega bo‘lishini ta'minlash kerak.
Shu bilan birga, amaliyot va tadgiqotlar orqali talabalar real ishlab chigarish jarayonlariga kirish
imkoniyatiga ega bo‘lishlari lozim. Bu nafagat mutaxassislarning malakasini oshiradi, balki ishlab
chiqarish jarayonlarida samaradorlikni ta'minlashga, iqtisodiy o‘sishga, jamiyatdagi bilim va
innovatsiyalarga asoslangan yangi imkoniyatlarni yaratishga ham yordam beradi.

Ushbu integratsiya jarayoni mamlakatni ragobatbardosh qilish, yuqori malakali
mutaxassislarni  tayyorlash va innovatsion texnologiyalarni ishlab chigarishga Kiritish
imkoniyatlarini kengaytiradi. O‘zbekistonda amalga oshirilgan va hozirda amalga oshirilayotgan
islohotlar, shu jumladan ta’lim tizimi va ishlab chiqarish sektori o‘rtasidagi hamkorlikni
mustahkamlash, mamlakatning kelajakdagi igtisodiy taraqgiyotiga xizmat gilmoqda. Quyida ushbu
integratsiyaning kelajakdagi istigbollari kengroq yoritilgan.

Kelajakda O‘zbekistonda ta’lim tizimining innovatsion rivojlanishi o‘zgacha ahamiyat kasb
etadi. Bu jarayonning asosiy magsadi — ta’lim tizimini ishlab chiqarish va sanoat ehtiyojlariga
moslashtirish, shuningdek, universitetlar va ilmiy markazlarning sanoat bilan hamkorligini
kuchaytirishdir. Hozirgi kunda ta’lim tizimi rivojlanayotgan innovatsion texnologiyalarni hisobga
olgan holda yangilanmoqda. Oliy ta’lim muassasalarida amaliyotlarning ko‘paytirilishi va ishlab
chiqarish sohalaridagi muammolarni hal qilishga qaratilgan o‘quv dasturlari yaratish zarur.

Shu bilan birga, ta’lim tizimining sanoatga moslashuvi natijasida, talabalarga ilmiy
tadqiqotlar orqgali amaliyotlar o‘tash imkoniyati beriladi. Bu esa, ular o‘z bilimlarini real ishlab
chiqarish jarayonlarida sinab ko‘rish va kelajakda o‘z sohasida yuqori malakali mutaxassis sifatida
ishlash imkoniyatini yaratadi.

O‘zbekistonda sanoat va ta’lim o‘rtasidagi hamkorlikning rivojlanishi kelajakda eng muhim
yo‘nalishlardan biri bo‘lib qoladi. Hozirda bu yo‘nalishda bir qator muvaffaqiyatli tashabbuslar
amalga oshirilmoqda. Misol uchun, ko‘plab oliy ta’lim muassasalari va ishlab chiqarish korxonalari
o‘rtasida qo‘shma tadqiqotlar, ilmiy va amaliy loyihalar olib borilmogda. Bunday hamkorlik
nafagat ilmiy-texnikaviy yutuglarga olib keladi, balki yangi mahsulotlar ishlab chigarish va ishlab
chiqarish jarayonlarini samarali tashkil etishga yordam beradi.

Oliy ta’lim muassasalari va ishlab chiqarish korxonalari o‘rtasida qo‘shma tadqiqotlar, ilmiy
va amaliy loyihalar — bu ilm-fan va ishlab chiqgarishni integratsiya gilishning samarali shaklidir. Bu
jarayon, asosan, oliy ta’lim muassasalarining ilmiy salohiyatidan foydalanish va uni ishlab
chigarishning real ehtiyojlariga yo‘naltirishga qaratilgan. Quyidagi jihatlar bu hamkorlikni
ta’riflaydi:

1. llmiy tadgiqotlar: oliy ta’lim muassasalari va ishlab chiqarish korxonalari o‘rtasidagi
qo‘shma tadqiqotlar turli sohalarda olib boriladi. Bu tadqiqotlar, odatda, ilmiy texnologik
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yangiliklarni ishlab chigish, yangi materiallar, mahsulotlar yoki texnologiyalarni yaratish, hamda
mavjud jarayonlarni takomillashtirishga yo‘naltirilgan bo‘ladi. Masalan:

o Nanoteknologiyalar: Yangi materiallar va nanomateriallarni ishlab chigarish
texnologiyalari.

« Biotexnologiya: Sog‘ligni saqlash va gqishloq xo‘jaligi uchun yangi dori vositalarini
ishlab chigish.

o Avtomatizatsiya va ragamlashtirish: Ishlab chigarish jarayonlarini optimallashtirish va
samaradorlikni oshirish.

2. llmiy va amaliy loyihalar: ilmiy va amaliy loyihalar, bir tomondan, oliy ta’lim
muassasalarining ilmiy xodimlaridan olingan bilim va innovatsiyalarni ishlab chigarish
jarayonlariga joriy etish, boshga tomondan esa, ishlab chigarish korxonalari tomonidan yuzaga
kelgan real muammolarni hal qilishni o‘z ichiga oladi. Yani,

« Yangi mahsulotlar yaratish: Oliy ta’lim muassasalaridagi ilmiy tadqiqotlar asosida yangi
mahsulotlar yoki xizmatlar ishlab chigiladi.

« Texnologik innovatsiyalar: Ishlab chigarishda yangi texnologiyalarni joriy etish, masalan,
avtomatizatsiyalashgan tizimlar, sun’iy intellekt asosida ishlov berish va boshqalar.

« Sertifikatlash va sifatni boshgarish: Tadgiqotlar asosida ishlab chigarish jarayonlari va
mahsulotlarning sifatini oshirishga qaratilgan amaliy tadgigotlar.

Bunday hamkorliklarning natijalari quyidagicha bo‘lishi mumkin:

e Yangi mahsulotlar va texnologiyalar: Tizimli ravishda yangi, bozorda raqobatbardosh
mahsulotlar ishlab chigarish imkoniyati.

o Ishlab chigarish jarayonlarini yaxshilash: Ishlab chigarish samaradorligini oshirish,
xarajatlarni gisqgartirish va resurslardan samarali foydalanish.

e Ta’lim va ilm-fanning integratsiyasi: Talabalar va ilmiy xodimlarning real ishlab
chigarish muammolariga duch kelishi, amaliy tajriba orttirishi va yangi bilimlarni ishlab chigishi.

o Ishlab chiqarish va tadqiqotlar o‘rtasida koprik: IImiy va ishlab chigarish sohalari
o‘rtasida yaqin hamkorlikni ta’minlash, innovatsiyalarni tezroq amaliyotga tadbiq etish.

Hamkorlikning o‘ziga xos xususiyatlari qyuidagilardan iborat bo‘ladi:

e Oc‘quv dasturlari va kurslar: Oliy ta’lim muassasalarida ishlab chiqgarish korxonalari bilan
hamkorlikda yangi o‘quv kurslari va dasturlarini ishlab chiqish.

 Startaplar va inkubatorlar: Talabalar va ilmiy xodimlarning innovatsion g‘oyalarini ishlab
chiqgarish korxonalari bilan birgalikda rivojlantirish va amalga oshirish uchun startap inkubatorlar
tashkil etish.

o Kadrlarni tayyorlash: Ishlab chigarish korxonalari uchun malakali kadrlarni tayyorlash,
praktikumlar va tajriba almashish dasturlarini tashkil etish.

Shunday qilib, oliy ta’lim muassasalari va ishlab chiqarish korxonalari o‘rtasidagi qo‘shma
tadgiqotlar va loyihalar hamkorlikning innovatsion modelini yaratadi, bu esa iqtisodiy
rivojlanishga, yangi texnologiyalar va mahsulotlar ishlab chigishga olib keladi.

O‘zbekistonda yangi texnologiyalarni ishlab chigarishga tatbiq etish borasida katta
yutuglarga erishish kutilmogda. Bugungi kunda texnologik rivojlanishning asosiy tendentsiyalari
ragamli transformatsiya, sun'iy intellekt, robototexnika, avtomatlashtirish, yangi materiallar va
energiya samaradorligini oshirishni o°z ichiga oladi. O‘zbekistonda bu texnologiyalarni ishlab
chiqarishga joriy etish bo‘yicha katta imkoniyatlar mavjud. Oliy ta’lim muassasalarining ilmiy-
texnologik markazlari va startaplari yangi texnologiyalarni ishlab chigarishga joriy etishda muhim
rol o‘ynaydi.

O‘zbekiston hukumati ilm-fan va ishlab chiqarishni qo‘llab-quvvatlash magsadida turli
grantlar, dasturlar va imtiyozlar taqdim etadi. Bu grantlar va dasturlar ilmiy tadgiqgotlarni
rivojlantirish, innovatsiyalarni yaratish, yangi texnologiyalarni joriy etish, hamda iqgtisodiyotning
turli sohalarida yangi loyihalarni amalga oshirishga yordam beradi. Quyida O‘zbekistonda mavjud
bo‘lgan asosiy grantlar va dasturlar keltirilgan:

1. llmiy va innovatsion dasturlar. O‘zbekiston hukumati ilmiy-texnikaviy rivojlanishni
qo‘llab-quvvatlash uchun bir gator grantlar va dasturlarni amalga oshiradi. Bular orasida:
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 Ilmiy-tadgiqot grantlari: Oliy ta’lim muassasalari va ilmiy institutlarga ilmiy tadqiqotlarni
amalga oshirish uchun moliyaviy qo‘llab-quvvatlash. Bular odatda, soha bo‘yicha innovatsion
g‘oyalarni rivojlantirish va ularni amaliyotga tadbiq etishga qaratilgan bo‘ladi.

e Innovatsion loyihalarni qo‘llab-quvvatlash dasturi: Innovatsion texnologiyalarni ishlab
chigish va joriy etishga qaratilgan grantlar va dasturlar. Bunda, o‘zgaruvchan va yangi
texnologiyalarni ishlab chiqish hamda ularni ishlab chiqarish jarayonlariga qo‘llash uchun mablag*
ajratiladi.

o Startaplar va yosh tadqiqotchilarni qo‘llab-quvvatlash: Yosh tadgigotchilarga va
startaplarga o‘z g‘oyalarini amalga oshirish uchun grantlar ajratilishi mumkin. Bu dasturlar
innovatsiyalarni rivojlantirishga, yangi mahsulotlar yaratishga yordam beradi.

2. O‘zbekistonning Innovatsion Rivojlanish Vazirligi ilm-fan, texnologiya va ishlab
chiqarish sohalarida ilg‘or g‘oyalarni amalga oshirishga yo‘naltirilgan grantlar taqdim etadi. Ushbu
grantlar:

o Texnologik innovatsiyalarni amalga oshirish: Yangi texnologiyalarni ishlab chigish va
ularni sanoatga joriy etish.

« lImiy-tadgiqotlar va rivojlanish: Yangi ilmiy va texnologik yutuglarni ishlab chigish,
ilmiy loyihalarni qo‘llab-quvvatlash.

« Ragamli igtisodiyot va innovatsion loyihalar: Ragamli texnologiyalar va platformalarni
ishlab chigish va ularni amaliyotga tadbiq etish.

3. O‘zbekiston hukumati yoshlarni ilm-fan va innovatsiyalar sohasiga jalb gilish uchun turli
dasturlarni amalga oshiradi. Ulardan biri “Yoshlar — Kelajakni Quruvchilar” dasturidir. Bu dastur:

e Yoshlarning ilmiy tadgiqotlar va innovatsion loyihalar bilan shug‘ullanishi uchun
grantlar tagdim etadi.

e Yosh tadqiqotchilarni va startaplarni qo‘llab-quvvatlash orgali ularga ilmiy ishlanmalarni
ishlab chigish imkoniyatlarini yaratadi.

o O‘zbekistonning innovatsion muhitini rivojlantirishga yordam beradi.

4. O‘zbekiston Respublikasi Prezidenti tomonidan tashkil etilgan Innovatsion Rivojlanish
Jamg‘armasi innovatsion texnologiyalar va ilmiy tadgiqotlarni rivojlantirishga moliyaviy yordam
beradi. Bu jamg‘arma quyidagi yo‘nalishlar bo‘yicha grantlar taqdim etadi:

« lIlmiy-texnikaviy tadgiqotlar: Tadgigotlar va yangi texnologiyalarni ishlab chigish.

« Innovatsion startaplar: Innovatsion startaplarni yaratish va ularni qo‘llab-quvvatlash.

e Yangi ishlab chigarish texnologiyalarini joriy etish: Yangi ishlab chigarish
texnologiyalarini ishlab chigish va ishlab chigarishga joriy etish.

5. O‘zbekiston hukumati, shuningdek, xalqaro tashkilotlar bilan hamkorlikda ham grantlar
va dasturlarni amalga oshiradi. Bu dasturlar:

o Horizon Europe va boshqa xalqaro ilmiy tadqiqot dasturlari orqali O‘zbekiston ilmiy
jamoalariga grantlar ajratadi.

e BMTning rivojlanish dasturlari: BMT va boshga xalgaro tashkilotlar tomonidan
ajratiladigan grantlar va ilmiy tadqiqotlarga garatilgan moliyaviy qo‘llab-quvvatlash.

6. O‘zbekistonda innovatsiyalarni rivojlantirish va ularni amaliyotga tadbiq etish uchun
texnologik transfer markazlari va inkubatorlar faoliyat yuritadi. Bu markazlar quyidagilarni taklif
etadi:

« Startaplar va yosh tadgiqgotchilar uchun grantlar.

» Innovatsion g‘oyalarni ishlab chiqish va sanoatga tatbiq etish uchun moliyaviy yordam.

« Innovatsion loyihalarni ishlab chigish va ularni bozorda muvaffagiyatli amalga oshirish
uchun qo‘llab-quvvatlash.

7. Oliy ta’lim muassasalari va ishlab chiqarish korxonalari o‘rtasidagi hamkorlikni qo‘llab-
guvvatlash uchun turli grantlar va dasturlar mavjud. Bu dasturlar ilmiy-tadgigot faoliyatini
rivojlantirish, texnologiyalarni ishlab chigarish va iqgtisodiyotning turli sohalarida yangiliklar
yaratishga yo‘naltirilgan.

Fan, ta’lim va ishlab chigarishning integratsiyasi nafaqat texnologiyalarga asoslangan, balki
yuqori malakali kadrlar tayyorlashni ham ta’minlaydi. O‘zbekistonda ta’lim tizimining ishlab
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chiqarish ehtiyojlariga moslashtirilishi, yuqori malakali mutaxassislarni tayyorlashga imkon
yaratadi. Buning uchun o‘quv dasturlarini ishlab chigarish sohasidagi zamonaviy texnologiyalar va
tendensiyalarga moslashtirish zarur. Oliy ta’lim muassasalarida sanoat va ilm-fan bilan hamkorlikda
mutaxassislarni tayyorlash, talabalar uchun amaliyotlarni o‘zaro alogada tashkil etish natijasida,
ularning amaliy bilimlarini oshirish mumkin.

Shuningdek, ishlab chigarish sohalarida yuqori malakali kadrlarning yetishmasligi
muammosini hal gilish uchun yoshlarni ilm-fanga, texnologiyalarga va ishlab chigarishga jalb qilish
bo‘yicha maxsus dasturlar va loyihalar ishlab chigilishi kerak. Bu yoshlar uchun innovatsion
startaplar, ilmiy markazlar va amaliyotlar tashkil etish orgali amalga oshiriladi.

Kelajakda ragamli transformatsiya va Industriya 4.0 tamoyillarining kengayishi sanoat va
ta’lim tizimining yangi bosqichga ko‘tarilishiga olib keladi. Industriya 4.0 texnologiyalari, masalan,
ragamli ishlab chigarish, Internet of Things (IoT), sun'iy intellekt va katta ma'lumotlar, ishlab
chigarish sohasida yangi imkoniyatlar yaratadi. Bu texnologiyalar nafagat ishlab chiqgarish
samaradorligini oshiradi, balki ta’lim tizimi ham ularga moslashishi kerak.

O‘zbekistonning ta’lim tizimi bu jarayonlarga moslashib, yangi texnologiyalarni o‘rgatish
va ishlab chigarishda qo‘llashni boshlaydi. Raqamli platformalar, onlayn ta’lim, va virtual
laboratoriyalar yordamida talabalar yangi texnologiyalarni o‘rganish imkoniyatiga ega bo‘ladi. Bu
orqali sanoatning raqobatbardoshligini oshirish va yangi texnologiyalarni joriy etish bo‘yicha keng
imkoniyatlar ochiladi.

Fan, ta’lim va ishlab chigarishning integratsiyasi mamlakatning ijtimoiy-igtisodiy
rivojlanishida katta ahamiyatga ega. Oc‘zbekistonda bu sohalarning o°zaro aloqalarini
mustahkamlash va yanada rivojlantirish, yugori malakali kadrlar tayyorlash va ishlab chigarishda
yangi texnologiyalarni joriy etishda muhim rol o‘ynaydi. Integratsiyaning samarali amalga
oshirilishi orqali mamlakat iqtisodiyoti va jamiyat rivojlanishiga katta hissa qo‘shiladi.

O‘zbekistonda fan, ta’lim va ishlab chiqarishning integratsiyasi kelajakda iqtisodiy va
ijtimoiy rivojlanishga katta hissa qo‘shadi. Innovatsion ta’lim tizimini rivojlantirish, sanoat va
ta’lim o‘rtasidagi hamkorlikni kuchaytirish, yangi texnologiyalarni ishlab chiqarishga Kkiritish,
yuqori malakali kadrlarni tayyorlash va ragamli transformatsiyani amalga oshirish O‘zbekistonning
kelajakdagi istigbollari sifatida muhim o‘rin tutadi. Ushbu integratsiyaning muvaffaqiyatli amalga
oshirilishi mamlakatning iqtisodiy o°‘sishiga, yangi ish ofrinlarini yaratishga, texnologik
taragqiyotga va jamiyatda ijtimoiy bargarorlikni ta'minlashga xizmat giladi.
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Annotatsiya: Maqolada so‘nggi yillarda O ‘zbekistonda yuz berayotgan o ‘z-o ‘zini boshqarish
organlari borasidagi islohotlar va ijobiy o ‘zgarishlar hayotning barcha sohalariga jadal Fkirib
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borayotganligi, “Xavfsiz mahalla” tizimining o ‘z—o zini boshqarish tuzilmasidagi ahamiyati, “Xavfsiz
mahalla”  tizimini amalga oshirishda “mahallabay” ishlash tizimining afzalliklari, mahallalarda
Jinoyatchilikni oldini olish borasidagi “Xavfsiz mahalla” konsepsiyasini o ‘rganishni magsad qilib olinadi.

Tadgigot metodlari olib borishda muammoga doir siyosiy, sosiologik, pedagogik adabiyotlarni
qiyosiy-tangidiy o ‘rganish, tahlil etish usullaridan foydalanilgan.

Tadgiqot natijalari Mamlakatimizda “Xavfsiz mahalla” tizimining mahallalarda joriy qilinishi
yuzasidan takliflar berilgan.

Kalit so“zlar: Mahalla va nuroniylarni qo ‘llab-quvvatlash vazirligi, “Obod va xavfsiz mahalla”
tamoyilini joriy etishning 2020 — 2024 yillarga mo ‘ljallangan konsepsiya, “mahalla — sektor — Xalq
gabulxonasi-mahalla”, “Mening mahallamda jinoyat sodir bo ‘Imasligi kerak”, “mahallabay”, Millatlararo
totuvlik, Mahalla buydijeti.

Almomamm: B cmamuve pGQbOprl U nojuiosxcumeilibHvle USMEHEHUSl 6 opcdHax CcamoynpaesieHUus,
npoucxodﬂu;ue 6 Yzbexucmane 6 nocneonue ZOObl, cmpemumelbHO NpPpORUKAaron 60 e6ce Cd)epbl HCU3HU,
nodqepkueaemc;z 3nauenue cucmemsl «beszonacnoe COC€aCWl6’0)) 6 cmpykmype camoynpaeiieHus),
«beszonacnoe coceocmeoy Hpu eyedpeﬁuu cucmemvsl npeumyuiecmea Cucmembsl pa60mbl «Cocedcmeoy
Hanpasienvl Ha uzyderue Konyenyuu «bezonacnoe cocedcmasoy ¢ yenvio npedomepawerus npecmynHocmu 8
Keapmanax.

B memooax uccnedosanus ucnonv3osarvi mMemoovl CPABHUMENIbHO2CO U KPUMUYECKO20 U3YYEeHUA U
a”naiuza nOﬂumuquKoﬁ, COlz{MO./ZOZM’l@CKOIZ, neoazocu4eckoll Jaumepamypsl no l’lp06./'l€./\/l€.

Pe3y]lbmaI71bl uccneoosanusi. Buvickazambl npedfzo:)fceHuﬂ no 6H€ap€H1/l}0 cucmemul «beszonacnoe
€cOCeocmaoy 8 MUKPOPAUOHAX Haulell CIMpaHbl.

Knrouesvie cnosa: Munucmepcmso no oeiam MUKpopauora u no00epICKU coobuiecms, KOHYenyusl
peanuzayuu Ha 2020-2024 200vl npunyuna «npoysemarowee u Oe30nAcHOe COCEOCMB0», «KMAXAIIA — CEKMOP
— 06W€CI’I’Z€€HHCI}Z npuemHas — COCQOCWZ@O», «Hpecmynﬁocmb 6 Moem pazZOHe» «He ()OJZD!CHCZ)),
«Maxaniabaily, MedCHAyUoOHAIbHOe co2aacue, PatoHHbL 0I00dCcem.

Mahalla o‘zbek halqining ijtimoiy hayotida azaldan jamoa bo‘lib yashashning eng oliy
shakli bo‘lib kelgan. Birgina tarixiy ilmiy manba bo‘lgan “Avesto” misolida katta patriarxal
oilalarning mavjudligi va uning atrofida kishilarning birlashuvi mahallaning ganchalik muhim
ahamiyatga ega bo‘lganligidan dalolat beradi. Mahalliy jamoalarni, mahalliy darajada o‘zini o‘zi
boshqarishni tashkil etishning bu shakli asrlar osha behisob sinovlardan muvaffaqiyatli o‘tib yashab
kelmogda. Bugungi kunda ham u tarix mulkiga aylanib qolayotgani yo‘q. Balki borgan sari
takomillashib mahalliy xalglar hayotini tashkil etishning betakror namunasi sifatida dunyo
jamoatchiligining tobora qiziqgishini uyg‘otmoqda. Chuqur tarixiy ildizlarga ega bo‘lgan, xalgning
kundalik hayotini tashkil etib va yo‘lga solib turgan mahalla demokratik poydevorga asoslangan
muntazam axlog-odob tizimini keltirib chiqaradi. Bular davrlar sinoviga dosh bergan o‘zaro
yordam, keksalarga hurmat, hamma jamoa a’zolarining tengligidir.

Tadgigotni olib borishda muammoga doir tarixiy, siyosiy, falsafiy, sotsiologik,
psixologik, pedagogik adabiyotlarni qiyosiy-tanqidiy o‘rganish, tahlil etish, tarixiylik va
mantigiylik usullaridan foydalanilgan.

Shuni alohida gayd etish kerakki, garchi, mahalla mamlakatimizda ko‘p asrlardan buyon
mavjud bo‘lsa-da, O°‘zbekiston davlat mustaqilligiga erishgandan keyingina u munosib ijtimoiy-
xuquqly maqomga ega bo‘ldi. Mahallalarning qayta shakllantirilganligi aholi keng qatlamlarini
davlat va jamiyat ishlarini boshgarishga faol jalb etishga, siyosiy madaniyatni yuksaltirishga xizmat
giluvchi muhim xuquqgiy demokratik gadriyat hisoblanadi[1,50].

Mamlakatimiz mustaqil rivojlanishining dastlabki kunlaridanoq fuqarolar o‘zini o‘zi
boshqarish organlarining jamiyatimiz hayotidagi roli va ahamiyatini oshirishga katta e’tibor
qaratildi. 1992 yilda “Mahalla” Respublika xayriya jamg‘armasi tashkil etilganligi[2] 1993 yilda
“Fuqarolarning o‘zini o‘zi boshqarish organlari to‘g‘risida”[3] gi qonun gabul gilinganligining o°zi
ham mahallalarning davlat tomonidan qo‘llab-quvvatlanayotganligiga yorqin dalil bo‘la oladi.

Nazarimizda, Sohibqiron Amir Temurning “Kuch — adolatdadir” degan mashhur iborasi
fuqarolarning o‘zini o°‘zi boshqarish organlari faoliyatining mazmunini juda aniq qilib belgilab
bergani shundaki, mahalliy turmush masalalarini adolatli hal etmay turib va har bir kishiga
insonparvarlik ko‘rsatmay turib, aholining madadiga umid qilish, oldinda turgan vazifalarni
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samarali hal etib bo‘Imaydi. Yurtimizdagi tinchlik va osoyishtalikni, xalgimizning xotirjam mehnat
qilishini ta’minlashda mahalla ahlining xizmati katta.

Shuningdek, Mamlakatimizda faoliyat ko‘rsatayotgan turli fugarolik jamiyati tuzilmalariga
nisbatan xalqaro miqyosdagi sub’yektlarning munosabati hamisha ham Xxayrixoh emas edi.
Jumladan, O‘zbekistonning ko‘pgina an’anaviy ijtimoiy boshqaruv tuzilmalariga o‘z davrida sovet
hukumati, davlatimiz mustaqillikni qo‘lga kiritgan dastlabki davrlarida esa inson huquqlarini
himoya qilish bo‘yicha AQSH nodavlat xalqaro tashkiloti “Xuyuman Rayts Votch” qarshi chiqdi.
Mazkur tashkilot faoliyatida mamalakatimizdagi an’anaviy o°zini o°‘zi boshqarish organlari
tizimining milliy qadriyatlar bilan bog‘liq jihatlarini qisqatirish, uning vakolatlarini cheklash, undan
tashgari, O‘zbekiston qonunlari bilan faoliyati cheklab qo‘yilgan diniy ekstremistik guruhlar
a’zolarini himoya qilish orqali qo‘llab-quvvatlash singari jihatlar kuzatildi[4].

Mustaqillik yillarida, aynigsa, oxirgi yillarda Respublikamizda mahallaning yanada
rivojlanishiga uning ravnaq topishiga gullab-yashnashi uchun e’tibor yanada kuchaytirilmoqda.
Aynan mahallalarda shakllangan milliy, o‘zimizgagina xos bo‘lgan demokratiyani izchil targ‘ib
qilish xalgimizning eng yaxshi udum va an’analarini keng ommalashtirish, yoshlarni milliy istiglol
g‘oyasi ruhida tarbiyalashda mahallaning rolini o‘rganish, tadqiq qilish dolzarb hisoblanadi.

Mavjud adabiyotlarda mahallaning ko‘p ming yillik tarixga ega ekanligi hagida ma’lumotlar
ko‘plab uchraydi. Masalan, mahalla» atamasi ilk bor o‘rta asr mualliflaridan biri Abu Bakr
Narshaxiyning «Buxoro tarixi» asarida VIII asr boshlaridagi Buxoroning ichki kvartallarini
belgilash uchun qo‘llanilgan [5,52]. Alisher Navoiy o‘zining “Hayrat ul-Abror” asarida mahallani
“mahalla shahar ichidagi shaharcha”dir deb ta’riflaydi. Shuningdek, bobomiz Amir Temur barpo
etgan markazlashgan davlatda ham temirchilar, qurolsozlar, tikuvchilar, charmdo‘zlar, kulollar,
quruvchilar va boshga hunarmandlar bir joyda mehnat gilib hayot kechirganlar. Bu masalada
“Temur Tuzuklari’da yozilishicha, buyuk bobomiz Amir Temur o‘zi barpo etgan bepoyon va
qudratli saltanatni boshqgarishda mahalla mutasaddi shaxslariga tayangan. Ular bilan doimiy
muloqot, mashvaratda va maslahatda bo‘lgan, kezi kelganda ularning faoliyatini qo‘llab-
quvvatlagan va fikrlariga tayanib ish tutgan. Asarda, jumladan, shunday deyiladi: “Tajribamdan
ma’lum bo‘ldiki, kengash ikki turli bo‘lur. Biri-til uchida aytilgani, ikkinchisi- yurakdan chiggani.
Til uchida aytilganini shunchaki eshitardim. Yurakdan aytilgan maslahatni esa jon qulog‘im bilan
eshitardim va dilimga joylardim™[6, 22 ].

Mustamlakachilar mahalliy boshqaruv idoralariga mas’ul shaxslar tanlanishida nihoyat
xushyor ish tutib, basharti ilg‘or, taraqqiyparvar va millatparvar kishilar volost, hatto mahalla
boshgaruvchisi, ogsogol, yuzboshi, ellikboshi yoki qozi sifatida saylanib golsa, ularni lavozimga
tasdiglamaslik uchun turli hiyla-nayranglar ishlatganlar. “Turkiston o‘lkasini boshqarish haqidagi
nizom” deb atalgan hujjat esa ularga bu borada keng faoliyat maydonini yaratib bergan.
Chorizmning ushbu ma’muriy siyosatidan asosiy magsadi, o‘lkaning iqtisodiy jihatdan qonini
so‘rish, ma’naviy-ruhiy maqgsadi piravard natijada, O‘rta Osiyo xalqlarini ruslashtirish bo‘lgan.
Rossiya imperiyasi o‘lkamizda o‘zbek davlatchiligining barcha ko‘rinishlarini tag-tugi bilan
yo‘qotish va ruscha idora uslubini qat’iy joriy etish bo‘yicha izchil ish olib borganligini to‘la
tasdigqlaydi. Lekin shunday sharoitda ham xalqimiz o‘z irodasi bilan tanilgan mahalla boshqaruvi
sinovdan mardonavor o‘tgan. Samarqand, Toshkent, Andijon, Qo‘qon va boshqa yirik shaharlar
dahalarga, ular esa 0°z navbatida mahallalarga bo‘linib, ularga ogsoqollar boshchilik gilgan.

XX asrning boshlaridayoq mahallalar daxa boshliglari-mingboshilar saylaydigan yuzboshi
(ogsogollar) tomonidan boshqgarilgan. Yuzboshi va uning yordamchilari mahalladagi barcha jamoat
ishlari va marosimlarni boshgarganlar, shuningdek fuqarolarning shahar yig‘inlari va shahar
muassasalarida mahalla manfaatlarini himoya gilganlar.

Mahallalarning asosiy vazifalari: marosimlarni birgalikda o‘tkazish, o‘z hududini batartib
saglash va obodonlashtirish, yosh avlodni ijtimoiy ruhda tarbiyalash, jamiyat hayotida tartib
saglanishini ta’minlash, barcha an’anaviy me’yorlarning bajarilishi ustidan nazorat o‘rnatish, urf-
odatlarga roya qilish va ularni buzgan, jamoat majburiyatlaridan bo‘yin tovlaganlarni jazolashdan
iborat bo‘lgan. Mahalla rahbariyati arig-xovuzlarni tozalash, ko‘chalar, yo‘llar qurish va mahalla
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obodonchiligi bilan bog‘liq boshga jamoat ishlarini uyushtirganlar. Bu ishlarning barchasi aksariyat
hollarda birgalikda hashar yo‘li bilan amalga oshirilgan.

Afsuski, Sovet hukumati mahallaga o‘z umrini yashab bo‘lgan o‘tmish sarqiti sifatida
garadi. Shundan kelib chigib, u an’anaviy milliy boshqaruvni bekor qilish yo‘li bilan bu yerda
sanoatlashgan “ilg‘or” jamiyatni qaror toptirish siyosatini joriy etishga Kkirishdi. 20-yillar
boshlaridan sovet hukumati mahallalar vazifasini cheklash, o‘ziga bo‘ysundirishga intildi, bu hol
mahalla faoliyatiga o°zining salbiy ta’sirini ko‘rsatdi. Biroq mahalla o‘zining yashovchanligini
namoyon etib, an’anaviy hayot va aloga tarziga qarshi har qanday xujumlarga va ularni yo‘qotish
yo‘lidagi urinishlarga dosh berdi. U ilgarigi urf-odat va rasm-rusumlarni saglab golishi vazifasini
a’lo darajada amalga oshirdi.

O‘zbeklarning milliy qadriyatlari, ijtimoiy tuzilmalariga qarshi chigqan sovet hokimiyati
mabhalla bilan olishishda yon berishga majbur bo‘ldi. Bu kurashda ushbu totalitar tuzumning necha
ming yillardan beri o‘zbek halqining an’anaviy yashash tarzi bo‘lgan mahallaga tishi o‘tmadi. 1932
yilda "O*‘zbekiston shaharlaridagi mahalla qo‘mitalari to‘g‘risida Nizom" chiqdi. 1938 yilga kelib
mahallaga hujum umuman to‘xtatildi. Ular yangi sosialistik tuzilmalar bilan birga mavjud bo‘lishi,
bu tuzilmalarni to‘ldirishi kerak, degan tamoyil to‘liq e’tirof etildi. Biroq shunga qaramasdan, 1961
yil avgustda O‘zbekiston Respublikasi Oliy Kengashi tomonidan chiqgarilgan “Respublika shahar,
gishlog, posyolkalaridagi va ovullardagi mahalla qo‘mitalari to‘g‘risidagi” nizomda ham Mahallaga
yuridik shaxs maqomi berilmagan edi. “Mahalla qo‘mitalari biron-bir moliyaviy xo‘jalik faoliyati
bilan shug‘ullanishi mumkin emas” edi.

Bugun o‘zining mustaqil boshqaruv faoliyatiga ega bo‘lib borayotgan fuqarolar yig‘inlari
o‘zini o‘zi boshqarish organlari sifatida fuqarolik jamiyatini shakllantirishda juda muhim institut
bo‘lib, mustaqillik yillarida ushbu institut faoliyatini yanada rivojlantirishga katta e’tibor qaratildi.
Jumladan; ta’bir joiz bo‘lsa, “Yangi O‘zbekiston-yangi mahalla” iborasining paydo bo‘lganligini
0‘zi ham bu sohada tub o‘zgarishlar yuz berganligidan dalolat beradi. O‘zbekiston Respublikasi
Prezidenti Sh.M.Mirziyoyevning 2017 vyil 7 fevraldagi PF-4947-son 2017-2021 vyillarda
O‘zbekiston Respublikasini rivojlantirishning beshta ustuvor yo‘nalishi bo‘yicha Harakatlar
strategiyasi to‘g‘risida”gi, 2017 yil 3 fevralda yangi tahrirda qabul gilingan PF-4944-son «Mahalla
institutini yanada takomillashtirish chora-tadbirlari to‘g‘risida»gi, 2018 yil 27 iyundagi PF-5467—
son “Obod mahalla” dasturi to‘g‘risida”gi, 2018 yil 15 oktyabrda imzolangan “Fuqarolar yig‘ini
raisi (ogsoqoli) saylovi to‘g‘risida”gi Qonun, 2020 yil 18 fevraldagi PF-5938-sonli “Jamiyatda
ijtimoiy-ma’naviy muhitni sog‘lomlashtirish, mahalla institutini yanada qo‘llab quvvatlash hamda
oila va xotin-gizlar bilan ishlash tizimini yangi darajaga olib chigish chora—tadbirlari to‘g‘risida”gi
Farmonlari, O‘zbekiston Respublikasi Prezidentining 2020 yil 18 fevraldagi PQ-4602-sonli
“O‘zbekiston Respublikasi mahalla va oilani qo‘llab—quvvatlash vazirligi faoliyatini tashkil etish
etish to‘g‘risida”gi Qarori, Vazirlar Mahkamasining 2021 yil 23 fevraldagi “Fuqarolarning o‘zini
o‘z1 boshqarish organlari faoliyatida faol ishtirok etib kelayotgan fuqarolarni rag‘batlantirish
tartibini joriy etish to‘g‘risida”gi 99-son garori, 2021 yill8 iyundagi “Fuqarolarning o‘zini o‘zi
boshqarish organlari faoliyatini yanada takomillashtirish bo‘yicha qo‘shimcha chora-tadbirlar
to‘g‘risida”gi VM-380-sonli O‘zbekiston Respublikasi Vazirlar Mahkamasining qarori, 2022-yil
28-yanvardagi “2022-2026 yillarga mo‘ljallangan Yangi O‘zbekistonning taraqqiyot strategiyasi
to‘g‘risida”gi PF-60-sonli Farmoni, 2022-yil 1-martdagi “Oila va xotin-gizlar bilan ishlash, mahalla
va nuroniylarni qo‘llab-quvvatlash tizimini takomillashtirish chora-tadbirlari to‘g‘risida” PF-81-son
Farmoni hamda sohaga oid boshqa me’yoriy-huqugiy hujjatlarda mahalla instituti faoliyatini yanada
rivojlantirishga oid yangi bosgichni boshlab berdi. Shuningdek, Prezidentimizning kelgusida
“Nuroniy” va “Mahalla” jamg‘armalarining xodimlar shtatlarini ko‘paytirish va moddiy-texnik
bazasini mustahkamlash, jamiyatimiz hayotida ularning o‘rni va mavqeini yanada oshirish bo‘yicha
qo‘shimcha choralar ko‘riladi”, deb ta’kidlagani muhim bunda muhim ahamiyat kasb etadi.

Jumladan; Mahalla va nuroniylarni qo‘llab-quvvatlash Tuman (shaharlar) bo‘limlari
o‘zlariga yuklangan vazifalar va funksiyalarni amalga oshirish uchun quyidagi huquqlarga ega:

-davlat organlari va tashkilotlaridan statistik, tahliliy materiallar, xulosalar va boshga
ma’lumotlarni so‘rash va olish;
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-davlat organlari, ilmiy muassasalar va boshqa tashkilotlarning hududiy bo‘linmalari
rahbarlari hamda mutaxassislarini jalb qilish, ishchi guruhlar tuzish;

-davlat organlari va tashkilotlari hududiy bo‘linmalari rahbarlariga mahalla, nuroniylar va
keksalar to‘g‘risidagi qonunchilik hujjatlari buzilishi, ularni keltirib chiqaruvchi sabab va shart-
sharoitlarni bartaraf etish bo‘yicha ko‘rib chiqilishi majburiy bo‘lgan tagdimnomalar kiritish;

-mahalla, nuroniylar va keksalar huquqlari hamda qonuniy manfaatlarini ko‘zlab sudlarga
ariza (shikoyat) va da’volarni kiritish;

-mahallalar faoliyatini qo‘llab-quvvatlash hamda nuroniylar va keksalarga har tomonlama
yordam ko‘rsatishga doir tashabbuslar bilan chiqish hamda takliflar kiritish;

mahalla va nuroniylarni qo‘llab-quvvatlash sohalarida alohida o‘rnak ko‘rsatgan xodimlarni
davlat mukofotlariga taqdim etish uchun takliflar kiritish[7 ].

Xulosa
Bugungi kunda Yangi O‘zbekistonda o‘zini o‘zi boshqarish organlari sohasida amalga
oshirilayotgan islohotlar jarayonini tadqiq etish, holisona baho berish bilan bog‘lig;

Respublikamizda o‘zini o‘zi boshqarish organlarining demokratik mezonlarini, fugarolik
jamiyati qurilishida tutgan o‘rni va ahamiyatini keng o‘rganish, tadqiq qilish, bu sohada amalga
oshirilgan ishlarni yanada jadallashtirish magsadga muvofiq;

Fugarolik jamiyatini shakllantirish jarayonida fugarolarning huqugiy madaniyatini
yuksaltirish orqali ularni o°zini 0°zi boshqarish organlaridagi siyosiy faolligini oshirish;

Fuqgarolik jamiyatini shakllantirishda o‘zini o‘zi boshqarish organlarining o‘rnini va rolini
yanada chuqurroq o‘rganishga qaratilgan xulosa, taklif hamda tavsiyalar ishlab chiqishga bo‘lgan
ehtiyoj bilan belgilanadi.

Bu borada esa quyidagi ishlarni amalga oshirish orgali ushbu institut faoliyatini yanada
faollashtirish kerak;

Demokratik huquqiy davlat va fugarolik jamiyatini barpo etishda fuqarolar yig‘inlarida faoliyat
olib borayotgan mutasaddi rahbarlarning avvalo huqugiy va siyosiy bilimini oshirish;

Fuqgarolar yig‘inlarining raislari (oqsoqollar) va ularning maslahatchilarining mahalliy
hokimiyat organlari bilan teng huquglilik asosida faoliyat olib borishlarining gonuniy asoslari ishlab
chigilganligini ularga tushintirib borish;

Fuqaro yig‘inlari mahallalarda o°z vazifalarini olib borayotgan rais va maslahatchilari uchun
yilda ikki marotaba seminar-trening tashkil qilinib, unda O‘zbekiston Respublikasi Oliy Majlisi
deputatlari, Oliy ta’limning yetakchi professor — o‘qituvchilarini ham jalb etish maqgsadga
muvofiqdir.
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HAYYHBIE ACIIEKTbI BJIMAHUSA 3AT'PASHEHUA MACJISAHOTI'O ®UJIBTPA
HA IMTPOU3BOAUTEJIBHOCTb MACJISAHOI'O HACOCA

T.M. Humonos, A.C. XycaHKOHOB

Depeanckuii NOTUMEXHUYECKUT UHCIMUmMYm
(llonyuena 22.02.2025 2.)

Annomauusn. 3azpszHeHue MACIAHO20 QUILIMPA NPUBOOUN K VEETUUEHUIO €20 SUOPABTULECKO20
conpomueileHusl, 4mo CHUascaent nomokK macia u ejiusem Ha pa60my osuzamens. Imo mooicem npueodumb K
POCMY MeXaHUYeCKUX nomepb, YEeaIUUeHU0 Ha2py3Ku Ha MACAHbIL HACOC U POCMY pacxodd monausa Ha I-
5%. B Oanmnoii cmamwve npogooumcs awaau3 GAUSAHUA 3ASPAIHEHHO20 MACIAHO20 Quibmpa Ha pabomy
deueameﬂﬂ, pacemampuearomcst 2u()p0()unamuqec1<ue pacqémbl u npueoaﬂmc;z cmamucmuyeckue OaHHble
uccne008anuil.

Knrouesvle cnosa: macisanvlii ounbmp, pacxod monausa, 2UOPaAsiuiecKoe COnPOmueieHue, MacusiHblil
Hacoc, agpexmusHocms dgueamers.

Annotatsiya. Moy filtrining ifloslanishi uning gidravlik garshiligini oshiradi, bu esa moy ogimini
kamaytirib, dvigatel ishiga ta'sir qiladi. Bu mexanik yo ‘qotishlarning oshishiga, moy nasosi yuklamasining
ortishiga va yonilg ‘i sarfining 1-5% ga oshishiga olib kelishi mumkin. Ushbu magolada ifloslangan moy
filtrining dvigatel ishiga ta’siri tahlil qilinadi, gidrodinamik hisob-kitoblar ko ‘rib chigiladi va tadgiqot
statistik ma’lumotlari keltiriladi.

Kalit so“zlar: moy filtri, yonilg ‘i sarfi, gidraviik qarshilik, moy nasosi, dvigatel samaradorligi.

Abstract. Oil filter contamination increases its hydraulic resistance, which reduces oil flow and affects
engine performance. This can lead to increased mechanical losses, higher oil pump load, and a 1-5%
increase in fuel consumption. This article analyzes the impact of a contaminated oil filter on engine
operation, considers hydrodynamic calculations, and provides statistical data from research studies.

Keywords: oil filter, fuel consumption, hydraulic resistance, oil pump, engine efficiency.

1. Beeaenue Cma3o4vHas CUCTEMA JIBUTATENSI BHYTPEHHETO CTOPAHUS UTPAET KITFOYEBYIO POITh
B CHIDKCHHH TPEHHSI W OXJIQKICHHUU JIeTallel MBUTATENss. MacisHblid QWIBTp TpeaHa3HAYeH s
yaajlCHusd 3anH3HeHHﬁ U3 MOTOPHOIo Macja, HO CO BPpECMCHCM OH HAaKallJIMBa€T 4YaCTHLbI, YTO
CHIDKAET €T0 MPOMYCKHYIO CITIOCOOHOCTh. DTO YBEIMYMBACT HATPY3KY HA MACISIHBIH HACOC, MOXKET
CHMXKATb MOABJICHUC MacCjla W yXyAUlaTb CMAa3Ky JIBUTATCJIA. ﬂaHHaﬂ pa60Ta HCCICAYCT, KAKUM
o0pazoM 3arpsi3HEHHE MacCJISTHOTO (PHIbTpa BIWSET HA pPacxXoj] TOIUIMBA M 0O0IIee COCTOSHHE
JIBUTATEI.

2. MertonoJsiorusi ucciaenoBanusi. /i aHanm3a MCIONB30BaHbl SMITMPUYECKHE JaHHBIE U
rupoauHaMudeckue pacué€rbl. OCHOBHOM METOJI OLIEHKM BKJIFOYAET HMCHOJb30BaHUE YPaBHEHUS
Hapcu-Beticbaxa:

rie:

AP— niepenian gaBieHus Ha GuibTpe (6ap),

R — ruzapasnnyeckoe conpotuieHue puiibTpa (6ap Mun/n),

Q — moTok macna uepe3 GpuiIbTp (JI/MUH).

3. ba3oBas yacTh

3.1 Buausinue 3arpsizHeHusi GuiibTpa Ha MOTOK MacJja

VcxonHble faHHbBIE:

[Tpon3BOAUTENBHOCTh MACISTHOTO HACOCa B HOPMAJIbHBIX YCIOBUSX: 21 JI/MHUH.
Cpennee nasnenue macina: 4,5 6ap.

CrangapTHOE rHAPaBINYECKOE CONIPOTUBIIEHNE HOBOTO GuibTpa: 0,2 0ap-MuH/1.
Cuenapuii 1: HoBblii ¢punbtp

[Tpu HOBOM (pHUITBTPE CONPOTHUBIICHHE MUHUMAJIBHO:

4.5
Q =

0.2

= 22,5 n/muH = 21 n/MuH (peaybHO)
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Cuenapwuii 2: YMepeHHO 3arps3HeHHbI GUibTp (compotuBieHUe BeIpociio Ha 50%)
Ecnu ¢punbTp 3arpssHseTcs, ero conpoTuBieHne ypenuunbaetcs 10 0,3 6ap-Mun/i:

Q=

4.5
E = 15 n/muu

Cuenapuii 3: CuibHO 3arpsi3HeHHbIN QUIBTP (COMPOTUBICHHUE YABOUIOCH)
Ecimu ¢unetp 3arpssuen kpurtudecku (R=0,4R = 0,4R=0,4 6ap-MHMH/1), [OTOK pPE3KO

CHUYKACTCS:
Q= E = 11,25 a/muu
Tab6mumna 1
3aBUCHMOCTh IMOTOKA Maciia OT THPABINYECKOr0 CONPOTUBIICHHS QUIBTPa
Crenennb ConporusieHue ITorok macaa HN3menenue noroka
3arpsisHeHust (dap-mMuH/J) (J1/mMuH) (%)
HoBblil punbTp 0,2 21 0%
Cpennee 0,3 15 -29%
3arpsi3HCHUE
CunbHoE 0,4 11,25 -46%
3arpsi3HCHUE

3.2 Bunsinue 3arpsi3HeHUsi MacJsiHOro (pUIbTPa HA Pacxoj TOIJIMBA

Cornacuo ucciegoBaausMm SAE International u ASME:
YBennuenHas Bs3kocTh Macia Ha 10-15% nossimaer pacxon Tomnusa Ha 1-3%0.
3arpsi3HEHHOE MACIIO YBEJIMYMBACT PAcXO0/1 TOTUINBA Ha 2-5%0 m3-3a pocTa MEXaHHUECKHUX TTOTEPb.
HecBoeBpemeHnHass 3aMeHa MacisHOTO (PUIBTpa yBENIWYMBAET pacxond TormBa Ha A0 3,5% Ha
npobere 6omee 50 000 kM.

Ha pucyHke mpencraBieHa 3aBUCHMOCTh pacxoja Macia uepe3 (GUIbTp OT €ro CTerneHu
3arpsi3HeHus. ['paduk moka3piBaeT CHUKCHHE IMOTOKA Macja MPU YBEIUYCHHH THAPABIMYSCKOTO
COTIPOTUBIIEHUS PUIBTPA, YTO MOITBEPKIAET BAXKHOCTH CBOEBPEMEHHOM 3aMEHBI (PUIIBTpA.

—e— [loToK Macna
201

151

10}

MoTok Macna (n/MWUH)

0.20 0.25 0.30 0.35 0.40 0.45 0.50
rmapasanyeckoe conpoTueneHne uabTpa (bap-MuH/n)

Puc. 1. 3aBuCMMOCTB ITOTOKA Maciia OT THIPABINYECKOTO COPOTHBIICHUS
¢duibTpa.

4. BeIBOABI

1. 3arpsi3HEHHME ~ MacisHOTO  (QWIbTpa  YBEIIMYMBAET €TI0  THAPABIMYECKOE
CONPOTUBIIEHUE, YTO CHW)XXAET MOJadyy Macja U BBI3bIBACT JOMOJHUTEIbHYIO HAarpy3Ky Ha
MAacIsSHBIM Hacoc.

2. B pesynbrare yxyamaercs cMa3ka ABUraTess, OBBIIIAETCS TPEHUE U MEXaHUYECKHE
MOTEPH, YTO MOKET NMPHUBECTHU K POCTY pacxojia TormBa Ha 1-5%0.
3. PerynspHas 3ameHa MaciasiHOro (uibTpa CHMXKaeT M3HOC JBUIaTesis U IOMOraer

NOoAACPIKUBATH ONTUMATbHBIN pacxo] TOIInBaA.
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MAHALLIY DAG‘AL JUN TOLALARNI ASOSIY XUSUSIYATLARINI TAXLILIY
NATIJALARI

O.A. Toshbekov!, F.U. Sultonova?, J.I. Oripov?

YTermiz davlat universiteti,

2Farg ‘ona politexnika insituti
(Qabul gilindi 22.02.2025 y.)

Annotasiya. To ‘gimachilik sanoatida ishlab chigarilgan mahsulot sifati tolaning nozikligi va
uzunligiga bog ‘liq. Shuning uchun jun tolalari nozikligi va uzunligiga qarab sinf va turlarga bo'linadi. Uning
fizik-mexanik xossalari junni birlamchi gayta ishlash texnologiyasida muhim ahamiyatga ega.

Kalit so’zlar. yarim dag‘al jun, tola, titish, buramdorlik, momiq, tuk, yo ‘g ‘onligi, tip, xom ashyo,
nav, klassifikatsiyasi, xossa, ingichkaligi

Almomauuﬂ: Kauecmeso u3()€Jluil, U320MOGAEHHO20 6 MEKCMUIbHOU npoMbulUlIeHHOCmU, 3a6ucum
Om MOHKOCMU U OAUHbL B0JOKHA. H03m0My uiepcmsHble 60J10KHA Oenamea Ha KIaccbl U Munvl 6
sasucumocmu om ux moHKocmu u aﬂqul. Ee gbu3uK0-MexaHuquKue CEOUCMEBA UMEIOM BAJICHOE 3HAYEHUE 6
mexHo02UL NePEULHOU 00PAbOMKY WepCmiu.

Knroueevie cnosa: nonyepybas uiepcmo, 80J10KHO, HUMb, KPYUKA, NYX, 80J0C, MOJWUHA, MUN, CbIPbe,
copm, K/laccugbukab;uﬂ, CBOUCMB0, MOHUHA

Abstract: The quality of the product made in the textile industry depends on the thinness and length
of the fiber. Therefore, wool fibers are divided into classes and types according to their thinness and length.
Its physico-mechanical properties are important in the initial processing technology of wool.

Key words: semi-coarse wool, fiber, thread, twist, fluff, hair, thickness, type, raw material, grade,
classification, property, fineness.

Jun tolasini yo‘g‘onligi va tuzilishiga qarab, jun tolalari quyidagi tiplarga bo‘linadi: momiq,
oraliq tola, dag‘al tuk, o‘lik tola. Momiq mayin junli qo‘ylarning butun jun qoplamini tashkil
qgiladigan va dag‘al junli qo‘ylarning tepasiga yopishib yotadigan ingichka buramdor tolalar bo‘lib
hisoblanadi.
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Oraliq tolalar momiq bilan dag‘al tuk o‘rtasida oraliq holatni egallaydi. Duragay zotli
qo‘ylarning butun jun qoplami shu oraliq tolalardan iborat bo‘ladi.

Dag‘al tuk momiqdan yo‘g‘onroq tola bo‘lib, deyarli buramdor bo‘lmaydi, u yarim dag‘al
junli va dag‘al junli qo‘ylarning jun qoplamidan olinadi[1,2].

Oclik tola dag‘al qattiq tola bo‘lib, yomon bo‘yaladi va gayta ishlash jarayonida sinib ketadi.
U ba’zi dag‘al junli qo‘ylarda bo‘ladi.

1. Mayin jun (ingichkaligi 25 mkm gacha) - momigq tolalardan iborat;

2. Yarim mayin jun (ingichkaligi 25 dan 34 mkm gacha )- momiq va oraliq tolalardan iborat;

3. Yarim dag‘al jun — bu bir turli va ko‘p turli bo‘ladi. Bir turli - o‘rtacha yo‘g‘onligi (34-40
mkm gacha) bo‘ladi. Bahor faslida bir marta olinadi. Ko‘p turli — bu asosan momiq, dag‘al
tolalardan tashkil topgan bo‘lib, bir yilda 2 marta bahor va kuz fasllarida olinadi[3,4].

4. Dag‘al jun (40 mkm dan yo‘g‘on) - tarkibida barcha xildagi tolalar bo‘ladi.

Jun xomashyosini saralash jarayoni muhim ahamiyaga ega hisoblanib, har bir partiyalarini
tiplarga ajratish lozim. Har-xil jun tiplarini qo‘shilib ketishiga yo‘l qo‘ymaslik zarur. Junni
dastlabki ishlash jarayonini reglament asosida tashkil gilish sifatli jun tolasini tayyorlash bilan
bog‘liqdir. Titish jarayonini to‘g‘ri tashkil qilish deb, jun xomashyosini nafaqat bo‘laklarga ajratish,
balki tarkibidagi dag‘al tola hamda qiltigni ham ajratishdan iborat. Titish jarayoni shunisi bilan
ahamiyatliki jun tarkibidagi iflos aralashmalardan tozalash samaradorligini oshirish imkonini
berishi lozim [5,6].

Junni navlarga ajratish klassifikatsiya deb ataladi. Junni navlarga ajratish (saralash)
xo‘jaliklarda bajariladi. Sanoat standartiga muvofiq saralash jarayoni junni qayta ishlash
korxonalarida bajariladi. Hozirgi vaqtda junni saralashda sanoat klassifikatsiyasidan foydalaniladi
[7,8]. Bu Klassifikatsiya bahorda qirgilgan ko‘y junining hamma turlarini, aralash dag‘al junning
past navlaridan tortib, mayin junning yuqori navlarigacha bajarishni o‘z ichiga oladi.

Klassifikatsiya tuzilish uslubiga ko‘ra kompleks, ya’ni junning texnik xossalarini har
tomonlama aniglash uchun uning biror-bir belgisini emas, balki barcha asosiy belgi va xossalarini
hisobga oladi. Sanoat klassifikatsiyasiga junning ingichkaligi asos gilib olingan. Ushbu
klassifikatsiyaga muvofiq jun ingichkaligiga ko‘ra 13 ta sinfga bo‘lingan [9,10].

Jun tolasining fizik ko‘rsatgichlari muhim hisoblanadi, ammo dastlabki ishlash jarayonida
mexanik xususiyatlarini inobatga olish kerak. Junga dastlabki ishlashda mexanik ta’sirlarni va
xomashyoning asosiy xususiyatlariga ko‘ra izlanishlar olib borish zarur hisoblanadi. Jun
tolalarining asosiy xususiyatlari 1- jadvalda keltirilgan.

1-jadval
Jun tolasining fizik-mexanik ko‘rsatkichlari

Ko‘rsatkichlar birligi O‘Ichov birligi Ingichka Dag‘al
Tola uzunligi Mm 30-120 120-150
Chizigli zichligi Teks 0,33-0,66 0,66-3,3
Nisbiy pishigligi sN/teks 10-16 8-12
Uzishdagi uzayishi % 20-40 15-35
Olinadigan ip chiziqli zichligi Teks 10-100 50-1000

Junni gayta ishlashga jo‘natishdan avval uni jun sinflarga va navlarga ajratiladi. Dag‘al jun
asosan uch sinf va navga ajratiladi. Junning tashqi ko‘rinishi orqali me’yorli, sarg‘aygan, tikon bilan
ifloslangan, sarg‘ayib tikon bilan ifloslangan guruhlarga bo‘linadi [11].

Respublikamizning turli xududlarida yetishtiriladigan xisori, buxoro va surxandaryo
qorako‘li, mahalliy jaydari (surxondaryo) qo‘ylarning turli jins va yoshda olingan jun namunalari
tajriba sifatida olindi. Ushbu jun tolalari Surxondaryo viloyati Oltinsoy tumanida “XISORA
MAYIN JUN” korxonasida dastlabki ishlov berilib, GOST 20576-88 talablariga muvofiq
tayyorlangan. Ishlab chigarish sharoitida junning ingichkaligi, qalinligi va shtapel uzunligi
aniglanadi, buning uchun junning turli gismlaridan 3-5 ta shtapel tola namuna sifatida olinadi.
Junning ingichkalik sinfini aniqlashda ba’zan junning mos yozuv namunalari qo‘llaniladi.
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2-jadval
Namuna uchun olingan jun tolalarining xossa ko‘rsatkichlarning tahlili
Ko‘rsatkichlar

E| E| E|lg_| =% 25 52E | S8

% - | =| 88 =2E I =S < | 5

Juntolalarining | = | 2| 2| £E u:'g £ SE S£% |3 £
turlari S| 5| 2| 5| 2%<| 2| 23¥ | 28%

p S5 5 g .E”_g N § © c = X c ©

= = T | EEl Ee¥| B2 s SR |22

S| 8| 8| =8 58 S% | SSE |55

= o 8 © T N = « © = S ‘50.©

|l s | £ |F - s S = =g | 2%

o n == i =3

Xisori 50,4 | 56,2 | 60,1 29 3,62 18,5 12 2,14

Qorako‘l 52,3 | 58,3 | 61,7 | 33 3,49 18,4 18 1,25

Mahalliy jaydari | 63,8 | 64,7 | 71,1 47 3,23 25,6 19 2,64

Junning nozikligini aniglash uchun laboratoriya usulidan foydalaniladi, bunda jun tolasi
kesimining diametri mikroskop yoki lanametr o stida aniglanadi va mikrometrlarda ifodalanadi[12].
Jun tolasini gayta ishlash va undan mahsulot ishlab chigarish korxonalarini kengaytirish
hisobiga mahsulot bozorini quyidagi holatlarda kengaytirish mumkin:
* mahalliy dag‘al va yarim dag‘al jun tolalarini dastlabki ishlash texnologiyasini
takomillashtirish asosida jun tolasidan to‘qimachilik mahsulotlari uchun xomashyo bazasini

kengaytirish;

» kimyoviy tolali to‘qimachilik mahsulotlariga jun tolasidan aralashtirgan holda ularning fizik-
kimyoviy va iste’mol xossalarini yaxshilash asosida assortiment imkoniyatlarini kengaytirish;

* mahalliy jun tolalaridan noto‘qima usulidagi issiqlik saqlash hususiyati oshirilgan texnik va
issiglik saglovchi gatlam matolar ishlab chigarishni kengaytirish;

« gilam assortimenti va gilam mahsulotlari assortimentini kengaytirish[13].

Respublikamizda xom ashyo bazasi mavjudligini inobatga olgan holda, mazkur tadgiqgot ishining
magsadi va bu magsadga erishish uchun gator vazifalar belgilab olindi.

Xulosa
Respublikamizda to‘qimachilik sanoatining rivojlanganligini, toladan nafagat kalava ip
balki, noto‘qima, to‘qimachilik, qurulish, aviatsiya, kemasozliklarda ishlab chiqarish hamda ularni
eksport qilish yildan — yilga oshib borayotganligini, = mahsulotlarni sifatini ta’minlash,
assortimentini oshirishda mahalliy dag‘al va yarim dag‘al jun tolalaridan keng assortimentda
mahsulotlar ishlab chigarish hamda fizik-mexanik va sifat ko‘rsatkichlarni yaxshilash bo‘yicha
tadgiqotlar olib borilmogda.
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TIKUV BUYUMLARINI KOMPYUTERDA LOYIHALASH DASTURLARI TAHLILI

B.B. Dadamirzayev !, M.Q. Abdujalilova 1, D.O. Tojaliyev 2

INamangan davlat texnika universiteti
2Farg ‘ona politexnika insituti
(Qabul gilindi 22.02.2025y.)

Annotatsiya: Ushbu maqolada tikuvchilik korxonalariga qo ‘llanilib kelinayotgan tikuv buyumlarini

kompyuterda loyihalash dasturlari afzalliklari va kamchiliklari yoritib o ‘tilgan.

Kalit so‘zlar: Adobe Illustrator, TUKA cad, CorelDRAW, Gerber Accumark, Optitex, CLO3D
Annomayua: B oOannotl cmamve oceewjenvl npeumywecmeda U HeOOCMAmKu NpocSpamm O

KOMNbIOMeEPHO20 NPOEKMUPO6AHUA WBElUHbIX u3deﬂuﬁ, UCNO1b3yemblx HA WBEUHBIX npednpu;zmu;zx.

Kmrouesvie cnosa: Adobe Illustrator, TUKA CAD, CorelDRAW, Gerber Accumark, Optitex, CLO3D.
Abstract: This article discusses the advantages and disadvantages of computer-aided design programs

for sewing products used in sewing enterprises.

Keywords: Adobe Illustrator, TUKA cad, CorelDRAW, Gerber Accumark, Optitex, CLO3D

Kirish.
Davlatimiz tomonidan to‘qimachilik sanoati mutaxassislari va olimlari oldiga qo‘yilgan

muhim vazifalardan biri to’qimachilik mahsulotlarini jahon bozorlarida mustahkam o‘z o‘rinlarini
topishiga erishib, iqtisodiyoti jihatidan rivojlangan mamlakatlar qatoriga Kirishida hissa
qo’shishidan iboratdir.

Hozirgi kunga kelib barcha sohalar qatori tikuv sanoati ham kundan kunga o‘z

samaradorligini kuchaytirish magsadida yuqori sifatli texnik va programma vositalaridan foydalanib
kelmogda. Bu esa o‘z navbatida texnalogik jarayonlarni o‘zaro moslashuvchanligi va ishlab
chiqarish bo‘limlari ishining avtomatlashtirilganligi hamda ularning o‘zaro birgalikda ishlay olish
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imkoniyati bilan belgilanadi.
Tikuv buyumlarini kompyuterda loyihalash uchun bir gancha dasturlar mavjud. Ularning
har biri o°ziga hos funksiyalar va afzalliklarga ega. Quyidagi eng mashhur dasturlarni tahlil gilamiz:
Gemini Pattern Editor moduli yordamida turli kiyimlar, poyafzal, bosh kiyim, charm-
attorlik buyumlari, mebel uchun qoplamalar, bir so‘z bilan aytganda barcha yengil sanoat
maxsulotlarini butunlay avtomatlashtirishni ta’minlash mumkin. Gemini dasturiy kompleksi ichki
o‘rnatilgan konvertorga ega bo‘lib, GERBER, LECTRA, ASSYST, INVESTRONIKA, DXF
standart, DXF AAMA formatidagi andozalarni import gilish imkoniyatiga ega.

Adobe Illustrator - bu sohada yetakchi vektor grafikalar
va san’at dasturi. Adobe tomonidan ishlab chiqilgan va Crative
Cloud to‘plamining bir qismi bo‘lgan. Illustrator butun dunyo
bo‘ylab dizaynerlar va rassomlar uchun sevimli vositadir.
Logotiplar va pigtogrammalardan  tortib  grafik hamda
vektorlargacha, Adobe Illustratorning keng doiradagi profisional

G E M I N I vositalari va funksiyalari ragamli san’atni yaratish uslubida eng

yetakchi pragramma hisoblanadi.

CAD SYSTEMS

- Afzalliklari:  Vektoryal grafikalar yaratish
imkonyati, kengaytirilgan dizayn imkonyatlari.

- Kamchiliklari: ~ O‘rganish  giyin  bo‘lishi
mumkin, aynigsa, yangi boshlovchilar uchun.

TUKA cad - bu moda sanoati uchun maxsus ishlab
chigilgan ilg’or kompyuter dasturi hisoblanadi. Bu
profissionallar va intiluvchan dizaynerlarga ragamli shaklda
nagshlarni samarali yaratish, o‘zgartirish va baholash,
shuningdek markerlarni yaratish imkonini beradi. TUKA cadning kuchli xususiyatlaridan
foydalanish orqali biz, dizayn jarayonini tezlashtirishimiz, chigindilarni kamaytirishmiz hamda
umumiy samaradorlikni oshirishimiz ham mumkin.

z'::':';,:;;':;:..m_ e v e e - Afzalliklari: Tikuv buyumlari
CHB Ry 2OE T AR N @ emflvwh-vwnm uchun maxsus mo‘ljalangan, shablonlarni

,AL\‘B& Mo AT L FTIET N IORA AN R A N a2 Ale U DE l.*

L8 8.8 & avtomatik ravishda yaratish.

LIRS - Kamchiliklari: Fagat tikuvchilik
= sohasiga xos funksiyalar, umumiy dizayn
ad uchun mos kelmasligi.

CoreIDRAW -  grafik  mutaxassislari
foydalanish  uchun bozordagi eng oson

. sy dasturiy ta’minot. Grafik asosan belgilar
__ bannerlar, futbolkalar rasmlarini yaratishda

IS foydalaniladi.
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- Afzalliklari:  Foydalanuvchiga qulay
interfeys, turli xil shablonlar va grafiklar mavjud.

- Kamchiliklari: Ba’zi funksiyalar boshga
r\ d | ) dasturlarga nisbatan kamroq rivojlangan.

= Gerber Accumark - bu ALT dasturiy ta’minot
DR AVV ilovalarining to‘liq integratsiyalashgan to‘plami
'./‘: ’ \\’ \v

bo‘lib, kontsepsiyadan tortib to yakuniga gadar moda

@ kampanyasiga to‘g’ri vaqtda to‘lig mos keladigan
kolleksiyani ishlab chigish imkonini beradi.

LERBER ACCUMARK 2D LERBER ACCUMARK 3D

Sites

i
‘I

' L}
i
oY

- Afzalliklari: Profissional darajadagi dizayn va o‘Ichovlar, yaxshi ishlab chigilgan kalit

funksiyalar.
- Kamchiliklari: Narx yugori, Kichik ishlab chigarish uchun qulay emas.

Optitex - maxsulotlarining to‘liq hayot aylanishi uchun ma’sulyatni o‘z zimmasiga oladi
va dizaynerlarga ishlab chiqarish yo‘lida ko‘prik vazifasini o‘taydi. Murosasiz aniqlik bilan ragamli

dizayn va aniq hisoblar bilan ishlash imkonini
beradi. Bu tizimdan foydalanish orqali 3D ficassi-n o
ob’yektlarini osongina 2D ishlab chiqarishga |“%"
tayyor nagsh va markerlarga aylantirish,
tashqi keskichlar va ploterlarga to‘liq mos
keladigan platforma bilan yuqori darajadagi
interyerlarni ishlash mumkin.

- Afzalliklai: 2D va 3D loyihalash
imkoniyatlari, virtual prototiplash.

- Kamchiliklari: Yuqori texnik
talablarga ega, o‘rganish uchun vaqt talab
etiladi. N
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CLO 3D - bu zamonaviy simulyatsiya texnologiyalari bilan virtual, haqgigiy hayotiy kiyim
vizualizatsiyasini yaratuvchi 3D modda dizayn dasturi hisoblanadi. Bu tizim bilan ishlash biroz
murakkabrog, lekin kichik vagt davomidagi katta samaradorlikni ko‘rishimiz mumkin.

- Afzalliklari: 3D Modellashtirish va
virtual kiyim tajribasi, real vaqt davomida
dizayn o‘zgarishlarini ko‘rish imkonyati.

- Kamchiliklari: Kuchli apparat talab
etadi va ba’zi foydalanuvchilar uchun narxi
baland.

Bu dasturlar turli ehtiyojlar va tajribaga ega foydalanuvchilar uchun mos keladi. Tikuv
buyumlarini loyihalashda bizga eng qulay va mos dasturdan foydalanish magsadga muofiqgdir.
Albatta har bir dastur bizga yangidan yangi maxsulotlarni, zamonaviy hamda sifatli ravishda tadbig
etishda katta yordam beradi.

Shuningdek, zamonaviy EHM dasturlari ish unumini oshirishga va kamxarj mahsulot ishlab
chigishga imkoniyat yaratishini kuzatdik.
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ISITISH VA ISSIQLIK TA’MINOTI TIZIMLARI UCHUN SUVNI TAYYORLASH
N. Xusanov, Sh.S. Abdujalilova, 5-23 MKQ guruh talabasi R.H. Abdulamidzoda

Farg‘ona politexnika instituti,
sh.abdujalilova@ferpi.uz
(Qabul gilindi 22.02.2025 y.)

ANnotatsiya. Turar-joy, jamoat va sanoat binolarini Isitish va issiqlik ta’minoti tizimida asosan suv
isitish jihozlaridan foydalaniladi. Suv isitish jihozlarining samarali ishlashi, foydalanish muddati suvni sifati
va tarkibiga xam bog ‘lig. Ushbu maqgolada magnit yordamida suvga ishlov berish, isitish jixozlarini va
uskunalarni quyqum to ‘planishidan saqlash, energiya tejamkorlikda katta samaraga erishish to ‘g ‘risida
ma’lumotlar yoritilgan.

Kalit so’zlar: yopiq isitish tizimi, suvli isitish tizimi, magnit ishlov berish, kalsiy karbonat, muallaq
dispers suspenziya, temir oksidi, cho ‘kindi, artezian suvi

Annomauus. Booonacpesamenvroe 0060py006anue 6 OCHOBHOM NPUMEHAEMCs 6 CUCeMAax
OMONNEHUsL U MENIOCHAONCEHUS HCUTBIX, OOUECTBEHHBIX U NPOMBIUIEHHbIX 30aHuil. Dghpexmuenocmo
pabomoul u CpoK CyAHCObI BOOOHASPEBAMENLHO20 000PYO0BAHUS MAKIICE 3ABUCAN OM KAYeCmed U coCmasd
8000bl. B smoii cmamwve codeparcumes uHghopmayusi 0 mom, Kak UCNOIb306aMb MACHUMbL OJisk OYUCTIKU 8000,
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3aUWuUmMsbl  HazpesamebHblX Npubopos u 000py00s8anus om 00pa308aHuss HAKUNU U  OOCMUIICEHUS
ZHAYUMENbHOU IKOHOMUU IHEpcUU.

KJllO‘leBble cjloéa. 3aKkpovlmas cucmema Omonjierus, cucmema 60()}ZH020 OMONJIEeHUA, MACHUMHAA
obpabomka, KapOOHam Kaivbyus, 638eUeHHAs] OUCNEPCHAsL 836€Chb, OKCUO dicelle3d, 0CA0O0K, apme3UuaHcKas
600a

Annotation. In the heating and heat supply systems of residential, public and industrial buildings,
water heating equipment is mainly used. The effective operation and service life of water heating equipment
also depend on the quality and composition of the water. This article provides information on water
treatment using magnets, protecting heating equipment and equipment from scale accumulation, and
achieving great efficiency in energy saving.

Key words: closed heating system, water heating system, magnetic treatment, calcium carbonate,
suspended dispersed suspension, iron oxide, sediment, artesian water.

KIRISH. Turar joylar, sanoat binolari, muassasalar va jamoat binolarini yilning sovuq
paytlarida sun’iy isitiladi. Isitish tizimi issiqlik generatori qozon qurilmalari, isituvchi elementlar
radiatorlar, reyestrlar va quvurlardan iborat. Qozon qurilmalarida ko‘mir, gaz, ba’zan, mazut va
boshqa yoqilg‘ilardan foydalaniladi. Issiqlik eltuvchi sifatida esa suv, bug® yoki havodan
foydalaniladi. Issiglik eltuvchilar quvur orgali borib, isituvchi elementlarni, ular esa xona havosini
qizdiradi. Qozondagi suv temperaturasini o‘zgartirib, xona temperaturasini bir me’yorda saqlanadi.
Suv bilan isitish tizimlari turar joylar, o‘quv muassasalari, kasalxonalar, bog‘cha, va boshqa
binolarni isitishda qo‘llanadi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA. Turar-joy yoki sanoat binolarining
kichik majmualarini issiqlik bilan ta’minlaydigan isitish qozonlari odatda 1,7 - 10% Pa. (1,7 £gs )

sm>

bosimli qovurg‘ali issiq suv tarmogqlari bilan jihozlangan. Yopiq isitish tizimining o‘ziga xos
xususiyati shundaki, unda mavsum davomida deyarli bir xil suv aylanadi, chunki tizimdagi
yo‘qotishlarni qoplash uchun mo‘ljallangan qo‘shimchalar isitish tarmog‘i hajmining atigi 1-2% ni
tashkil giladi. Bu shuni anglatadiki, aylanish pallasida ushlangan yoki suvni isitish paytida hosil
bo‘lgan mexanik cho‘kindilarni olib tashlash tizimning sekin tozalanishi tufayli giyin kechadi.

Magnit ishlov berish jarayonida asosiy cho‘kindi hosil qiluvchi vosita, kalsiy karbonat —
muallaq dispers suspenziya shaklida isitiladigan suvda bo‘ladi. Temir oksidi suspenziyasi yozgi
tizim ishlamagan paytida isitish tarmog‘ining quvurlari va isitish moslamalarining korroziyasi
natijasida paydo bo‘ladi. Temir oksidi gidrat zarralari, agar u artezian suvi manbalarida bo‘lsa,
temir bikarbonatning gidrolizi paytida hosil bo‘ladi.

=

5

1-rasm. Magnit yordamida suvga ishlov berish sxemasi.
1 — elektromagnit apparati. 2,3 — isitish gozonlari, birinchi va ikkinchi bosgich.
4 — dearatori. 5 — nasos qurilmasi. 6 — zahira baki. 7 — ishlovga uzatish.
8 — isitishga uzatish.
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Isitish tizimidagi suv tarkibidagi suspenziyaning konsentratsiyasi va kimyoviy tarkibi
to‘g‘risidagi ma’lumotlar jadvalda keltirilgan. Ular asosan, suvda korroziya mahsulotlarining
to‘planishi tufayli isitish mavsumi oxiriga kelib suspenziya tarkibining biroz oshganligini
ko‘rsatadi.

Isitish tizimidagi quyqumlar migdori (mg/l) va kimyoviy tarkibi.

Jadval Ne. 1
Namuna olish tizm U tizimdan chigganda (gozonga kirish) Issig suv gozonining
ishlash davrida chiqish joyida
Fe O3 CaCOs3 Fe O3 CaCOs3

2-oydan keyin 0,73 0,97 1,42 0,6
3- oydan keyin 0,67 0,60 0,45 0,7
tizim ishlash davri 3,54 1,00 2,58 0,83
yakunlanganda

Eslatma. Jadvalda uchtadan to‘rtagacha tahlillarning o‘rtacha qiymatlari ko‘rsatilgan.

NATIJALAR. Suvdagi ushlab golingan moddalar konsentratsiyasining oshishi, asosan,
avvalgi ish paytida tizim cho‘kindilar bilan ifloslanganligi va ular isitish moslamalari va quvurlari
yuzalaridan magnitlangan suv bilan yuvilganligi bilan izohlanadi. Isitish tizimining barcha sirtlari,
shuningdek, quvurlarga o‘rnatilgan va suv bilan yuvilgan maxsus ko‘rsatkichlar 1 — 1,5 mm
qalinlikdagi mexanik qora cho‘kindilar bilan qoplangan. Cho‘kindilarning kimyoviy tahlilida
asosan (73%) FesO4 magnetit kabi temir oksidlari aniglandi.

Isitish tizimidagi mavsum tugaganidan keying quyqumlar miqgdori (mg/l)

Jadval Ne 2
Suvdan namuna olish joyi Fe203 CaCO3
Issiq suv qozonidan 364,8 169,3
Qozondan chigarish liniyasidan 466,0 133,9
Ikki mavsum davomida yuvilmasdan ishlaydigan | 402,2 31,3
batareyadan

Ushbu ma’lumotlar issiqlik tarmog‘ining ushlab qolingan cho‘kindilar bilan past ifloslanishini
aniglashga imkon beradi. Ushbu xulosa magnitlangan suvda bir mavsum davomida ishlaydigan
boshqaruv isitish batareyasini yuvish natijalari bilan tasdiglanadi. Qovurg‘alarda magnetit kabi atigi
10 g temir oksidi qoldiglari yuvilgan.

Artizian suvini isitish bilan yopiq turdagi isitish tizimlarida quyqum yopishgogligiga garshi
magnit ishlov berishning ishonchliligini 95 °C ga oshirilganda isitish mavsumida aylanma suvdagi
ushlab qolingan gattiq moddalarning epizodik nazorati va mavsum oxirida isitish tizimlar
o‘chirilgandan keyin ushbu ko‘rsatkichni aniqlash kerak.

Suv tarkibidagi quyqumlar miqdori 1 g/l dan oshishi isitish tizimini bo‘shatish va suv bilan
yuvish zarurligini tasdiglaydi.

XULOSA. Suv-kimyoviy rejimining buzilishi isitish tarmog‘ining og‘ishida ifodalanadi.
Tarmoq suvining kimyoviy parametrlari belgilangan normalar ko‘payishiga olib keladi ichki
korroziya va bakterialar shakllanishi issiq suv uskunalari, tarmoq quvurlari ifloslanishi olib keladi.

Turar-joy yoki sanoat binolarining kichik majmualarini issiqlik bilan ta’minlaydigan,
qo‘llanilishi mumkin bo‘lgan bunday isitish tarmoqlarida magnit yordamida suvga ishlov berish
yaxshi xisoblanadi, chunki tarmoglarni, isitish jixozlarini, uskunalarni quyqum to‘planishidan
saglaydi, energiya tejamkorlikda katta samara beradi deb xisoblaymiz va isitish tizimi kamchiliksiz
ishlashini ta’minlaydi.
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AVTOMATLASHTIRILGAN BOSHQARUV TIZIMI
Z.Z. Fozilov

«Shorsuvy o ‘quv markazi o ‘quv-uslubiy bo ‘limi
(Qabul qilindi 22.02.2025 y.)

Annotatsiya. Maqolada boshgaruvda mansabdor shaxslarning ishlarini optimizatsiya gilish savollari,
boshgaruv bo‘g‘ini ishini optimizatsiyalashtivish imkoniyatini xarakterlovchi asosiy jihat, mansabdor
shaxslarni garor qabul gqilish bo ‘yicha ishlarini shakllantirish jarayoni haqida qisqacha ma’lumotlar
berilgan.

Kalit so‘zlar: boshgaruv bo ‘g ‘ini, optimizatsiyalashtirish, avtomatizatsiyalash, radioelektron bosim,
kuch vositalarni aniglovchi model, avtomatlashtirilgan boshgaruv tizimi, agliy-tahliliy ishlar.

Aunomauyus. B cmamve oOana Kpamkas uHoOpmayusi NO B0NPOCAM ONMUMUAYUU PAOOMbL
O0JIDICHOCHBIX auy 6 cqbepe ynpaejiernusd, OCHOBHblE dACneKmbvl, xapakmepusyrouwjue 603MONCHOCNTb
onmumusayuu p(l607’l’lbl 36€HA YNpaejenHust, a maxKoice npoyecc d)OpMMpOGaHMﬂ pa607’l/lbl OONIHCHOCTHBIX auy 6
cghepe npunsmus peutenuil.

Knroueewvie cnoea: 610K YHpaesierus, onmumuzayusd, asnomamusayus, pa()uoaﬂekmpomtoe 0(16]Z€HM€,
Mooenb 06Hapy3fCEHu}l INIEKMPOUHCMPYMERmMA, asmomamusuposarnna cucmema YHpaelerusl,
pa3@eabzeameﬂbﬂo-aﬂaﬂumuqemaﬂ pa60ma.

Abstract. The article provides brief information on the issues of optimizing the work of officials in
management, the main aspects characterizing the possibility of optimizing the work of the management level,
and the process of forming the work of officials in decision-making.

Keywords: management level, optimization, automation, radio-electronic pressure, force detection
model, automated control system, mental-analytical work.

Avtomatlashtirilgan boshgaruv tizimi —xarbiylashtirilgan kuch tuzilmalari, xuquqni
muhofaza qilish organlari, korxonalar, idoralar, hududiy birlashmalar, shahar xo‘jaligi, tarmoq va
tashkilotlar faoliyatini boshgarish masalalarini hal gilishda matematik usullar, avtomatik qurilmalar
va zamonaviy axborot texnologiyalari texnikasi vositalarini qo‘llash.

Har xil axborot jarayonlarini avtomatlashtirish imkoniyati avtomatlashtirilgan boshgaruv
tizimini yaratishda asosiy ilmiy-texnik asosi hisoblanadi. Ishlab chigilgan texnik vositalar evaziga
boshqarishdagi axborot jarayonlari texnologiyasini butunlay o‘zgartirish mumkin. Boshqgacha
aytganda, ishlab chigarish va xo°jalik faoliyatidagi holatni aks ettiruvchi ma’lumotlarning tezkorligi
va ishonchliligini ta’minlash, ma’lumotlarni qayd qilishni sodda holatga keltirish, zarur xabarlarni
izlash
va guruhlash, ularning tezligini oshirish, axborot saqlashni mukammallashtupum, hisobotlar
tayyorlashda kishi mehnatini kamaytirish, xo‘jalik bo‘g‘inlari orasidagi o‘zaro bog‘lanish va
axborot oqimi sifatini ko‘tarish, ikkinchi darajali ma’lumotlardan xoli bo‘lib, bo‘g‘inlararo axborot
ogimini tartibga solish, boshgarish uchun olingan ma’lumotlarni saralab, murakkab tahlil ishlarini
bajarish, bashoratlash, magbullash, rejalashtirish va tashkillash masalalarini hal gilish [1]. Bunday
tizimlarni barpo etishdan asosiy magsad ularning texnik asosi hisoblangan Axborot
texnologiyalarini yaratish, axborot jarayonlarini avtomatlashtirishga qodir tizim ma’lumotlarini har
tomonlama ishlab chigish.

Odamning texnik vositalar bilan o‘zaro muloqotini yengillashtiradigan ma’lumotlarni qayta
ishlash qurilmalari, aynigsa, axborotlarni gayd qilish va aks ettirish bosgichidagi har xil qurilmalar
Avtomatlashtirilgan boshqaruv tizimini xalq xo‘jaligiga joriy etishni tezlashtirishga imkon beradi.

Axborot jarayonlarini avtomatlashtirish asosida eng mukammal matematik modellar qurish
hamda magbul rejalashtirish, loyihalash va boshqgarish masalalarini yechish usullaridan
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foydalanishga imkon tug‘iladi. Axborot jarayonlarini qo‘lda yoki mexanik ravishda bajarishga
asoslangan an’anaviy boshqarish tizimlaridan Boshqaruv ishlarini avtomatlashtirishning farqi shuki,
bu tizimni yaratish va foydalanishni tashkil etishning asosiy yo‘l-yo‘riglari maxsus qoidalar
ko‘rinishida ifodalangan bo‘ladi [2].

Boshgaruvning ayrim bosqichlaridagi jaraénlarni avtomatlashtirish
va mexanizatsiyalash masalani yechishga doir ma’lumotlarni tayyorlashga ketadigan mehnatni
kamaytirmaydi. Bu holatda axborotni kiritish va chigarish, namunalar hamda dastur apparatini
tayyorlashda parallellikning buzilishi dastur va axborotni gayta ishlovchi texnik vositalarni
ishlatishda qiyinchilik tug‘diradi. Bu qiyinchiliklar tezkor va haqiqiy ma’lumotlar asosida kelajakni
uzoq muddatga bashoratlash masalasini hal gilishda, rejali topshiriglarni tezkorlik bilan bajarishda,
boshqarishda foydalaniladigan ma’lumotlarni taqdim etishdagi kechikishlarga sabab bo‘ladi [3].

Boshgaruv ishlarini avtomatlashtirish shu jihatdan ham samaraliki, unda birinchidan hisobga
olish va boshqgarish masalalari yagona majmua ichida hal bo‘ladi. Avtomatlashtirilgan boshgaruv
tizimining yagona matematik modeli, ya’ni har xil darajadagi o‘zaro bog‘langan matematik
modellar majmui bo‘ladi. Bu modellar majmui asosida tizimda avtomatik ravishda maqbullash
(optimallash) va rejalashtirish masalasi qo‘yiladi va yechiladi. Bu tizimning unumdorligiga hamma
amallarning avtomatik ravishda bajarilishi evaziga erishiladi. Boshqgaruv ishlarini avtomatlashtirish
boshgaruvning tashkiliy igtisodiy tizimi turiga kiradi. Boshgaruv ishlarini avtomatlashtirish
murakkab tizim bo‘lib, o‘z tarkibida tub tizimlarni mujassamlashtiradi. Bu tizim ma’lum belgilarga
asoslanib ajratilgan va boshgarishning anig magsad hamda masalalariga javob beradigan tizimning
bir gismidir. Shu masalalar doirasida uni alohida tizim deb garash mumkin. Boshgaruv tizimining
matematik ta’minoti yoki dasturlar to‘plami odatda ikki guruhga: tashqi va ichki guruhlarga
bo‘linadi. Birinchi guruh dasturlar to‘plami tizimining yuqorida sanab o‘tilgan ayrim vazifalarini,
ya’ni parametrlarning yo‘l qo‘yilgan oraligdan chetlashish hollarini hisobga olish, ishlab chiqarish
rejalarini tezkorlik bilan tekislash kabi bir qgator vazifalarni bajarishga imkon yaratadi. Ichki
matematik ta’minot guruhidagi dasturlar esa boshqarish tizimidagi hisoblash majmuining ishlashini
ta’minlaydi. Axborot texnologiyalari uchun tuzilgan dasturlar oddiy amallarni bajaruvchi buyruqlar
zanjiridan tashkil topadi. Buyruqlar zanjiri ixtiyoriy bo‘lmasdan, balki masalani yechishning biror
matematik usulini amalga oshirishga mo‘ljallanadi. Bu usul ko‘p hollarda oldindan formulalar yoki
ifodalar orqali berilgan bo‘ladi. Agar matematik formulalar va mantiqiy shartlar asosida qo‘yilgan
masalani yechish yuzasidan yugorida keltirilgan shartlar bajarilsa, u holda bu ketma-ketlik
qo‘yilgan masalani yechish algoritmi deyiladi. Bunday algoritm jarayonni boshqaruvchi operatorga
shu jarayon har xil sharoitlarda ganday qilib magbul boshqarilishi mumkinligini ko‘rsatib beradi
[4,5].

Amaliyotchilarning baho berishicha, ABT (avtomatlashtirilgan boshgaruv tizimi)ni tatbiq
etishda boshqgaruvchanlik vazifasini bajarishning tezkorligi mavjud tizimga tagqoslanganda 9-10
marotaba va undanda yuqori bo‘lishi isbotlangan. Hujjatlarni ishlab chiqish, rasmiylashtirish va
farmoyishlarni uzatish (iietkazish) uchun vaqt 2-2,5 marotabaga gisqargan. Boshqaruv
komandalarini berish uchun vaqt 1,5 dagigagacha, ogohlantirish signallarini berish vaqgti esa 30
soniyagacha qisqaradi. Ma’lumotlarni yig‘ish uchun vaqt 3-5 marotaba, ma’lumotlarni qayta
ishlash, bir vatqning o°zida hujjatlashtirish uchun vaqt 2-3 marotaba, ma’lumotlarni yetkazish esa 3-
4 marotabaga gisgaradi [5].
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INGLIZ VA O‘ZBEK TILLARIDAGI TAXALLUSLAR STRUKTUR-SEMANTIK
TAHLILI

M.M. Raximjonova
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Lingvistika yo ‘nalishi 1-bosgich magistranti, mmraximjonova@kokanduni.uz
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Annotatsiya. Ushbu magqolada ingliz va o ‘zbek tillaridagi taxallus va lagablar bir-biri bilan
tagqoslanib ularning tilshunoslik nugtai nazaridan struktur va semantik tahlillari haqgida soz boradi.
Jumladan, bu mavzu ingliz va o‘zbek adabiyotshunosligi bilan ham chambarchas bog’liq bo‘lib, asosan
ingliz va o zbek adabiyotida taxallus va lagablar bilan ijod gilgan shoir va yozuvchilarning tanlangan va
jamiyat tomonidan berilgan, hurmat va ehtirom darakchisi hisoblanmish taxallus va lagablarning kelib
chigish tarixi va ularning semantikasi o ‘rganiladi va bu jarayon davomida ularni tilshunoslik nugtayi
nazaridan birma bir struktur va semantik jihatdan tahlil qgilib chigiladi. Bu izlanish orgali tilshunoslikning
ham struktur ham semantik tahlil nugtalari ochib beriladi va natijalar tahlil gilinadi.

Kalit so‘zlar: taxallus, laqab, struktura, semantika, struktur tahlil, struktur tilshunoslik, tuzilish, so‘z
shakli, so ‘zning tashqi tomon, so ‘zning ichki tomoni, leksikologiya, birlik, termin.

Annotation. In this article, nicknames and nicknames in English and Uzbek are compared with each
other to talk about their structural and semantic analysis from a linguistic point of view. In particular, this
topic is also closely related to English and Uzbek literary studies, studying the history of the origin and
semantics of nicknames and nicknames, which were chosen by poets and writers who created them with
pseudonyms and nicknames mainly in English and Uzbek literature, and given by society, considered a
harbinger of respect and respect, and during this process they Through this search, both structural and
semantic analysis points of linguistics are revealed and the results are analyzed.

Keywords: nickname, structure, semantics, structural analysis, structural linguistics, structure, word
form, word exterior, word interior, lexicology, unit, term.

Annotatsiya. Ushbu magolada ingliz va o zbek tillaridagi taxallus va lagablar bir-biri bilan
taqqgoslanib ularning tilshunoslik nugtai nazaridan struktur va semantik tahlillari hagida so‘z boradi.
Jumladan, bu mavzu ingliz va o‘zbek adabiyotshunosligi bilan ham chambarchas bog’liq bo ‘lib, asosan
ingliz va o ‘zbek adabiyotida taxallus va lagablar bilan ijod gilgan shoir va yozuvchilarning tanlangan va
jamiyat tomonidan berilgan, hurmat va ehtirom darakchisi hisoblanmish taxallus va lagablarning kelib
chigish tarixi va ularning semantikasi o‘rganiladi va bu jarayon davomida ularni tilshunoslik nuqtayi
nazaridan birma bir struktur va semantik jihatdan tahlil gilib chigiladi. Bu izlanish orgali tilshunoslikning
ham struktur ham semantik tahlil nugtalari ochib beriladi va natijalar tahlil gilinadi.

Kalit so“zlar: taxallus, lagab, struktura, semantika, struktur tahlil, struktur tilshunoslik, tuzilish, so z
shakli, so ‘zning tashqi tomon, so ‘zning ichki tomoni, leksikologiya, birlik, termin.

Annomayun. B smoii cmamve npo3euuja U HUKHEUMbl HA AHSAUUCKOM U Y3DEKCKOM S3bIKAX
cpasHuBaromcest opye ¢ 0py2om, umodbl nO208OPUMb 00 UX CMPYKMYPHOM U CEMAHMUYECKOM AHAAU3e C
JIUH2BUCTMUYECKOU MOYKU 3PEeHUA. B yacmHuocmu, oma mema mdakKkoce mecHo CEA3AHA C AH2TIULICKUM U
V30EKCKUM TUMepamypo8eOeHuemM, u3yuanuum UCMOPUd HPOUCXONCOCHUS U CEeMAHMUKY NpOo36uwW U
HuKHelZMOB, Komopbslie Ovlu 6bl6paHbl noomamu u nucamejimu, Komopbvlie Cco30anU UX ¢ NCeBOOHUMAMU U
Npo36UUAMU 68 OCHOBHOM 6 AH2IUUCKOU U Y30eKCKoU aumepamype, u OaHbl 0OWECMEOM, CHUMAIOMCA
np€06€CMHuKOM yeasiceHusl u nodvmernus, u 6 xo00e 2mozo npoyecca oHu LIepe3 oamom NOUCK 6blA6IAIONCA
KAaK CmpyKnmypHble, maK U CeEManmu4ecKue nodKu anaiusa JuHS8UCMUKU U AHAJIUSUPYIOMCA pe3)lbmanibl.

Knrwoueevle cnosa: npossuwe, cmpykmypa, CemManmuxa, CMpPYKMYPHuLL aHAIU3, CMPYKMypHAas
AUHSBUCIMUKA, CMPYKMYPA, Cl060popma, GHewHUl 8U0 Cl06d, GHYMPEHHUl U0 C108d, JIeKCUKOA02US,
eOuHUYa, MepMUH.

KIRISH

Bugungi kunda mamlakatimizda amalga oshrilayotgan keng ko‘lamdagi islohotlar millat va
yurtning yorgin kelajagini yaratishda muhim ahamiyat kasb etmoqda. Bu kabi keng gamrovli
islohotlar jamiyatimizning barcha bo‘g’inlarini shuningdek fan va ta’lim jabhalarini ham o°z ichiga
gamrab olgan. Bu keng gamrovli islohotlarning asosiy gismi ilm-fanga garatilgani tahsinga sazovor,
negaki, ilmdagi har ganday rivojlanish mamlakat kelajagiga poydevordir. Iimga ochilgan istigbolli
keng yo‘l tufayli, xususan, o‘zbek tilshunosligi va adabiyotshunosligi sohasiga ham jahon
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andazasidagi zamonaviy metod va uslublarning tatbiq etilishi ilmiy salohiyat va tafakkur
taraqgiyotiga ham xizmat gilmogda. Bu esa 0‘z navbatida milliy tilshunosligimizda va
adabiyotshunosligimizda ham turli yangicha yo‘nalishlar va konsepsiyalarni paydo bo‘lishiga zamin
yaratmoqda.

ADABIYOTLAR TAHLILI

Mazkur magolada foydalanilgan adabiyotlar o‘zbek va ingliz tillaridagi taxalluslar va
lagablarning struktur-semantik tahlilini o‘rganishga yo‘naltirilgan. Ushbu adabiyotlar asosan
umumiy tilshunoslik, onomastika, antroponimika va ijtimoiy lingvistika sohalariga oid bo‘lib, ular
turli aspektlardan mavzuni tahlil gilish imkonini beradi.

Umumiy tilshunoslik va onomastikaga oid ilmiy manbalar (Anderson, 2007; Crystal, 2003;
Superanskaya, 2007) ismlarning grammatik va semantik xususiyatlarini o‘rganish uchun muhim
ahamiyat kasb etadi. Ushbu asarlar ism-shaxs munosabatlarini, nomlash jarayonining umumiy
gonuniyatlarini hamda lagab va taxalluslarning lingvistik tabiati hagida ma’lumot beradi.

MUHOKAMA VA NATIJALAR

Dunyoda tillar ko‘p va har bir til o‘zining o‘z nomlash tizimiga ega bo‘lib, unda shaxsiy
nomlar, ismlar, taxalluslar va lagablar muhim o‘rin tutadi. Taxallus va lagablar asosan insonlarning
shaxsiyati, kasbi, ijtimoiy mavgeyi yoki xarrakteristik xususiyatlarini ifodalash uchun va buyuk va
mashxur shaxslarga jamiyatda hurmat ehtirom ko‘rsatish uchun foydalaniladi. Bu maqolada ingliz
va o‘zbek tillaridagi taxallus va lagablar struktur va semantik jihatdan tahlil gilinadi. Birinchi
o‘rinda taxalluslar va lagablarning lug’aviy ma’nolarini ko‘rib chiqadigan bo‘lsak, taxallus bu
adabiyotda shoir yoki yozuvchi tomonidan qo‘llaniladigan taxallus yoki ijodiy laqabdir. Badiiy
adabiyotlarda odatda shoir va yozuvchilar o‘z asarlarining oxirida taxalluslarini qo‘llaganlar.
Masalan, o‘zbek adabiyotida “Navoiy” Nizomiddin Mir Alisherning taxallusi hisoblanadi u
adabiyotda bu taxallusdan oz asarlarini oxirida foydalanib ketgan. Ingliz adabiyotida ham taxallus
bilan galam tebratgan shoir va yozuvchilar ham bisyor bo‘lib, masalan Samuel Langhorne Clemens
0°‘z asarlarida “Mark Twain” taxallusi bilan, Eric Arthur Blair “George Orwell”, Robert Galbraith
“J.K.Rowling’’, Charles Lutwidge Dodgson “Alice’s adventures” asarini “Lewis Crroll * taxallusi
bilan yozgan.

Yugqoridagi fikrlarga qo‘shimcha qilib ingliz va o‘zek adabiyotida lagablarni bir-biriga
solishtirish uchun ikkala tilning ham adabiyoti bilan chuqur tanishib chigish lozim. Lagab —
insonning ismi bilan birga yoki uning o‘rnida ishlatiladigan sharafli yoki tavsifiy nom hisoblanib,
odatda u ko‘proq xalq tomonidan beriladi buyuk va mshhur shaxslarga hurmat va ehtiromni
ifodalash uchun. Lagab odatda insonning xulg-atvori, giyofasi yoki kasbi bilan bog’liq bo‘ladi.
O‘zbek adabiyotida va tarixida lagab bilan nom qozongan va xalqgqa tanilgan ko‘plab buyuk
shaxslar va shoirlar, yozuvchilar bor. Masalan, ilm-fan va adabiyot sohasida o‘z taxalluslari bilan
nom gozongan ijodkorlar gatoriga Alisher Navoiy, Abu Rayhon Beruniy, Abu Ali Ibn Sino,
Mahmud az-Zamaxshariy va Abdurauf Fitrat kabi buyuk shaxslarni qo‘shishimiz mumkin. Tarixda
o‘z taxalluslari bilan nom qozongan tarixiy mashhur shaxslarga misol tarigasida Amir Temur,
Jaloliddin Manguberdi, Mirzo Ulug’bek va Pahlavon Mahmud kabi mard va jasur insonlarni
ko‘rsatishimiz mumkin. Abu Rayhon Beruniy ‘“Sharq Aristoteli “ nomi bilan xalq orasida mashur
bo‘lgan bo‘lsa, Abu Ali Ibn Sino “ Shayx ur-Rais” ya’ni “olimlarning yetakchisi” taxallusi bilan
nom taratgan. Mahmud az-Zamaxshariy esa o‘z asarlarida “ Faxr Xorazm” ya’ni “Xorazmning
faxri” taxallusidan foydalangan. Abdurauf Fitratga esa o‘zbek xalqi “ Turon shoiri” deya ulug’ nom
bilan atagan. Amir Temur “Sohiqiron” nomi bilan dunyoga mashhur bo‘lgan. Mirzo Ulug’bekni esa
“Sulton ul-munajjimin” deb atashgan. Jaloliddin Manguberdi esa “Sher sulton”, “Turon yo‘lbarsi”
nomlarini olgan. Pahlavon Mahmudni esa “Xivalik Bahodir “deb atashgan. Bu shaxslar o‘z
faoliyatlari va iste’dodlari bilan tarixda va o‘zbek adabiyotida chuqur iz qoldirgan. Ingliz tilida
lagab “nickname” deb nomlanadi va bu xalqda ham lagab o‘zbek lagablariga o‘xshash bo‘lib,
inglizlar ko‘pincha o‘zlari tanlab oladi va jamiyatda bu lagabdan keng foydalanishadi. Ingliz tilida
lagablar ikkiga bo‘linadi odamlar uchun lagablar va guruhlar va har xil gurpalarning ham o‘ziga xos
lagablari bo‘ladi.

Yugoridagi taxallus va lagablarning struktur-semantik tahlili bilan yuzlanadigan bo‘lsak,
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tilshunoslikda struktur tahlil - bu til birliklarini ularning tuzilishi va ularning o‘zaro aloqalarini
o‘rganadigan bo‘limidir. Bu tahlilda so‘zlar sintaktik, morfologik va fonologik nuqtayi nazardan
tahlil qilinadi. Tilshunoslikda struktur termini “so‘zning tuzilishi” degan ma’noni anglatadi. Bu
magolada asosan taxallus va lagablarning tuzilish jihati birinchi tahlil gilinib olinadi.

Buyuk britaniyalik tilshunos, professor va semantika sohasi bo‘yicha mutaxassis David
Crystal so‘zlarning ma’nosi haqida shunday fikr bildiradi: “Ma’no — bu so‘zlarning ortidagi tarix va
his-tuyg‘ular yig‘indisidir.” Xuddi shunday, ingliz va o‘zbek tillaridagi taxallus va lagablar ham
shaxsning ijtimoiy mavqeyi, tarixiy o‘rni va jamiyatdagi nufuzidan kelib chiqib shakllanadi.
Ularning ortida ma’lum bir yashirin tarixiy ma’no, hissiy ko‘rinish va madaniy ahamiyat yotadi.
Shu nugtayi nazardan, taxalluslar va lagablarning semantik tahlili lingvistika, sotsiolingvistika va
madaniyatshunoslikning muhim tadqiqot yo‘nalishlaridan biri hisoblanadi.Quyidagi jadvalda
o‘zbek xalqgida o‘zining taxallus va laqablari bilan nom taratgan buyuk shaxslar ismlari, taxalluslari
va ularning ma’nolari keltirilgan:

1-jadval.
O’zbek tilida taxalluslarning semantik tahlili

O‘zbek  jamiyatida asosiy | Ularning qo‘llagan | Taxallus va lagablarning

taxallus va lagab bilan mashhur | taxallus va lagablari | ma’nolari

bo‘lgan buyuk shaxslar

Alisher Navoiy Navoiy Navo-kuy,ohang

Abu Rayhon Beruniy Sharq aristoteli G’arb Aristoteliga tenglashtirilib
berilgan nom

Amir Temur Sohibgiron Uch yulduz (Saturn, Yupiter,
Mars) bir chizigga tushgan paytda
tug’ilgan buyuk sarkarda

Ingliz adabiyotida ham bir gator yozuvchi va shoirlar taxalluslar orgali galam tebratishgan
bo‘lib quyidagi jadval orqali ularning asl ismi va taxalluslari ma’nolarini ko‘rishingiz mumkin:

2-jadval.
Ingliz tilida taxalluslarning semantik tahlili

Ingliz adabiyotida mashur | Tahalluslari Ma’nolari

yozuvchilar

Samuel Clemens Mark Twain Chuqurlik

Mary Ann Evans George Eliot Oz jinsini yashirish uchun
ishlatilgan

Eric Arthur Blair George Orwell ‘Ovell” daryosi nomidan
olingan

William Shakespeare The Bard of Avon O‘zi tug’ilgan shahar
nomidan olingan

Geoffrey Chaucer Father of English Literature | Ingliz adabiyoti otasi

Yugoridagi jadvallarda o‘zbek va ingliz adabiyotidagi mashhur yozuvchi va shoirlarning asl
ismi bilan taxallus va o‘zlari va xalg tomonidan berilgan lagablari keltirilgan bo‘lib, ularning
semantik jihatdan tahlilini ham ko‘rishingiz mumkin. Yugorida aytilganidek bu tahallus va lagablar
buyuk shaxslarning ichki tuyg’ulari, hislari va jamiyatdagi o‘rni, ba’zan orzu va armonlarini ham
anglatib keladi. Jadvalda keltirilganidek, ko‘proq ayol yozuvhchi va shoirlar o‘z jinsini yashirish
magsadida 0°zga jins vakili ismlaridan foydalanishgan.

XULOSA

Ushbu tadgiqot natijalari shuni ko‘rsatadiki, taxallus va lagablar har ikki tilda ham fagatgina
shaxsiy identifikatsiya vositasi bo‘libgina qolmay, balki ularning lingvistik va madaniy
xususiyatlarini ham ochib beruvchi muhim omillardan biri hisoblanadi.
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Mazkur tadgiqot ikki tilda taxallus va lagablarning shakllanish qonuniyatlari, ularning
jamiyatdagi kommunikativ hamda sotsiomadaniy funksiyalarini chuqurrog o‘rganishga xizmat
giladi. Shu bilan birga, kelgusidagi tadgigotlar ushbu lingvistik birliklarning madaniyatlararo
xususiyatlarini yanada kengrog tahlil qilish imkonini beradi va ularning antropologik,
sotsiolingvistik hamda tarixiy jihatdan o‘rganilishiga zamin yaratadi.
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BOZOR MUVOZANAT MODELI VA UNI MATHCAD DASTURIDA YECHISH

A. Abdurazakov, N.A. Maxmudova, N.T. Mirzamaxmudova

Farg ‘ona politexnika instituti,
mirzamaxmudova@mail.ru
(Qabul gilindi 22.02.2025y.)

Annotatsiya. Ushbu maqolada bozor muvozanati matematik modelini qurish asosida bozor jarayoni
o rganilgan. Talab va taklif funksiyalari tekshirishda MathCAD dasturidan foydalanish uslubiyoti bayon
etilgan

Kalit so"zlar: talab, taklif, tovar, narh, model, muvozanat sharti, kubik splayn

Annomauusn. B Oannoii cmamve puIHOYHBLL Npoyecc UYHAEMCs HA OCHO8e HNOCHPOEHUs.
Mamemamu4eckou mooenu PBIHOYHO2O0 pABHOBECUAL. Onucan memoo UCNONIb306aHUS npocpammHozco
obecneuenus MathCAD oz nposepku ¢hynkyuil cnpoca u npeonoxcenus..

Knrouesvie cnoea: cnpoc, npeonodicenue, mosap, yenda, Mooeib, COCMOosHUe PABHOBECUS, Ky6uttea<m2
CNJIIAUH.

Abstract. In this article, the market process is studied based on the construction of a mathematical

model of market equilibrium. A method for using MathCAD software to check supply and demand functions
is described.

Key words: demand, supply, product, price, model, equilibrium state, cubic spline.

Ta'limning sifati- tayyorlanayotgan mutaxassisni o rganilayotgan jarayonni to g ri tasavvur
gila olish saviyasi bilan aniglanadi. Jarayonni to g ri tahlil gilish va uni aprior baholash uchun
uning matematik modeli modelini qurish kerak. Bozorni muvozanat modelini ko rib chigamiz. Bu
holda asosiy tushuncha talab va taklifdir. Bozorning modelini tuzilishning bir necha usullari
mavjud. Eng ko'p qgo’llaniladigan usullardan ko rib chigamiz [1].

1. Analitik usul.
Bu usulda talab va taklif funksiyalaridan foydalaniladi:
Q4 = f(p) - talab (Damand) funksiyasi
Q, = f(p) -taklif (Supple) funksiyasi
Bu yerda p- tovar bahosi
Muvozanat sharti

f(p)=9(p)
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dasturida o'rganamiz. [2].

Qdl = 500 + 3-p1° + 0.8-p2

=R <E 3 oF =
seb-yzen v @PGo
pl=0 p2=0

Qsl = 150 + 2-p1° + 0.3-p2 = 150

Qd2 = 400 + 2-p2° + 06:pl  Given Qs2 = 120 + 1.5-p2° + 02-p1

pl” +05p2 —450=0
05-p2” + 0.4p1 — 380=0
Z = Minerr(pl.p2)

(7.637)

Z= |
\9.101)

2. Sonli usul.

Bozor

muvozanati

1- rasm.

o rganilganda ko'p hollarda ma’lumotlar diskret asosida (ya ni
kuzatuvlarga asoslangan) beriladi. Bunday hollarda talab va taklif funksiyalari interpolyatsiyalash
aproksomatsiya usullari yordamida qurildi. Talab va taklif jarayonini tahlil gilishni MathCAD

1-jadval
Narh (p) Talab Q, Taklif Q,
10 85 15
15 70 40
25 60 40
30 40 60
35 30 80
[T
#ll ®aiin Mpaexa Bug Bcraska ®Gopmar WHcTpymentsi  CumsonbHble
D=2l &RV B ‘ ME =
Normal v | Arial v v B 7 U|H{

@ A [ x= [R<E T ap W

Moi1 Be6-ysen v @Go

Narh
p=(10 15 25 30 35)

Talab
Q1:=(85 70 60 40 30)"
takhif
Q2= (15 30 41 60 80)F
5,= cspline(p Q1)

A = interp(s.p.QL.1)

sl = csphine(p.Q2)

Al(t) = interp(s1.p.Q2.1)

2-rasm.
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Tanab Ba Taknudg Kybuk CnnanH NHTepnonsymscu

—— Tanab (Demand)

— Taknng (Supply)
| ® Tana6 HyKTanapu

B Takaud HykTanapu

10.0 12.5 15.0 17.5 20.0 22.5 25.0 2715 30.0
Hapx (x)

3-rasm.

Xulosa.

Ushbu magolada analitik usulni oddiy va aniq va maxsus yechimi korib chiqildi.[1]

Bozor jarayonida talab va taklif orasidagi bog lanishning matematik modelini qurish orgali
tahlil gilish ishlab chigarish samaradorligini oshiradi. Shu bilan biz tayyorlayotgan
mutaxassislarning igtisodiy kompetentligi rivojlanadi.

Adabiyotlar:
[1]. Abdurazakov, A., Mirzamahmudova, N., & Maxmudova, N. (2021). “IQTISOD” Yo’nalishi mutaxassislarini
tayyorlashda matematika fanini o’qitish uslubiyoti. Scientific progress, 2(7), 728-736.
[2]. Abdurazakov, A., Mirzamahmudova, N., & Maxmudova, N. (2021). Igtisodiy masalalarni maple dastur tizimi
yordamida yechish uslubiyoti. Scientific progress, 2(7), 737-745.

TEOPETUYECKHUE U ITPAKTUYECKHUE I1OAXOAbI K IPUMEHEHUE
KJIIOYEBOTI'O PEXKUMA B IIEPEJATYHUKE C UM B IUCTAHIIMOHHOM
JJABEPHOM MUKPO®OHE

V.Y. Uckanpapos!, I.®. XKypaesa?l, JI.P. Jlanu6ekos!, H.Y. Wckannaposa®

Depeanckuil punuan TawkeHMcKko20 yrusepcumema uHGOPMAayuonHblx mexnono2uil umenu Myxammaoa An
Dapeonuil, Ysbexucman, Usmonaliiskandarov7@gmail.com
gulnozajorayeval984@gmail.com, dalibekov86@gmail.com

Yuueepcumem Keanesyn, FOxcnas Kopes, usmonaliiskandarov7@gmail.com
(llonyuena 22.02.2025 2.)

Annotatsiya. Magolada masofaviy lazerli mikrofon uzatgichining kalit rejimidan samarali
foydalanishning nazariy va amaliy mohiyati ko'rib chigiladi. Impuls kengligi modulyatsiyasi bilan
signallarni gabul gilishda qgo'llash muammolari tahlil gilinadi va o'rganiladi. Ikki Arduino platasi o'rtasida
boshgaruv sxemasi ishlab chigildi.

Kalit so'zlar: radio interfeysi, protokol, surish/tortish, terminal, blok, plata, tashuvchi, RDC
masofadan boshqarish pulti, impuls kengligi modulyatsiyasi, modul, uzatuvchi, gabul giluvchi, uyqu rejimi,
oqgish, kvarts rezonatori, o'ta regenerativ, pulsatsiya.

Aunnomauusn. B cmamve ucciedo8ano meopemuieckue u nPpaKkmuyeckue CyuHoCcmu 3Q@dexmusHozo
UCNONIL306AHUSL KIIOYEB0U peascum nepeaamquka ducmaH-uuomtoeo JA3epHOco MquOd)OHa. AHaJlu3up06aH0
U UBYYEHO NpoOIeMbl NPUMEHeHUs NPU Npuéme CUSHAN08 C  WUPOMHO-UMNYAbCHOU MOOYAsyUell.
Paspabomano cxema ynpaenenus mexcoy ogyms niamamu Arduino.
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Kniouesvte cnosa: paouounmepgeiic, npomoxon, push/pull, mepmunan, 6aox, niama,
necywas, RDC nynvm, wupomuo-umnyioCHas MOOVAAYUA, MOOYIb, Nepeoamuyux, NPUEMHUK,
PedHcUM CHA, YMeUKa, K8APYesblll pe30HAMOp, C8EePXPeceHepamus, nyabCayusl.

Annotation. The article explores the theoretical and practical essence of the effective use of
the key mode in the transmitter of a remote distant laser microphone transmitter. Application
problems when receiving signals with pulse width modulation are analyzed and studied. A control
circuit for a board with Arduino has been developed

Keywords: radio interface, protocol, push/pull, terminal, block, board, carrier, RDC remote
control, pulse width modulation, module, transmitter, receiver, sleep mode, leakage, quartz
resonator, super regenerative, pulsation.

BBEJIEHUE

Oprann3oBaTh CBSI3b MOKHO U C TUIATOM Pa3HBIMU TEXHOJIOTHAMH. J[JIs1 peanuzanuu paauo
COEIMHEHHS, MOKHO MPUMEHHUTH TEXHOJOTHIO PabOTaroIIyI0 Ha JTIOOMTENIhCKOM yacTore. YacToTy
JAHHOTO JMara3oHa He HYXXHO JIMIIEH3UPOBaTh, TaK KaK, OHA B JIFOOUTEIBCKOM JUamna3oHe. JTH
4acTOThl TPHUMEHSETCS BO BCEM MHUPE, MAIIOMOIIHBIMU pajuo nepenaTunkamu. M paboTaroT B HEM
U curHamm3anus apromooOwnen, IIJ1Y, BKJIFOYATENI, W MHOTHME MAaJIOMOIIHBIE HWIPOBKE
panguoctanuuu. Eciam momHocTh mepenaturka He mpesbimaer 10 MBT, To Bo MHOrMX cTpaHax
WCIIOIh30BaTh MOJA00HKIE yeTpoiicTBa paspemieHo. st Arduino 610K BeIMTyCcKaeTCsl IEPEIaTINKU 1
npuéMHUKH OT 5 10 100 u Gonee METPOB, B YCIOBUSX NpsIMOW BUAUMOCTH [2,4,6,8]. Takue Onoku
YCTPOMCTBA BBITYCKAIOTCS ISl PA3HBIX JIFOOUTEIIBCKUX YaCTOT.

O030p muTepatypsl. KiroueBoil pexkuM B TUTepaTypax HasbiBaeTcs peskumom «push/pully.
[TepenaTunky nmomaétcss umMmyaschl Masioe (3.3 B) OT KOoHTposuiepa. BXogHOM pekuM HacTpOeH Ha
KIo4eBoil pexum (pexxum push/pull). JlnurensHoctn ummynbcoB kpaTtHa 200 mxc. MoxHO
oiymMaTh, YTO MEpelaTUMK BKIIOYAETCS PE3KO IO BBICOKOMY YPOBHIO, a BbIKiItouaercs Ha (.04
MUJUIMCEKYH/I TIO3KE YCTAHOBIICHUS HHU3KOTO ypoBHsA. [IuTaHue mepematymka MOXHO B3sTh 4-6B
(ot crabunuzaropa MK) u Ha 10B ot BHemHero ncrounuka. [Ipy 3ToM cirydae CUTHAN MOTy4YaeTcs
oauHaKoBsIi [1,3,6].

O npuéMHUKaxX U IepeJaTunKax JIOUTEIbCKOr0 AUala3oHa B HCTOYHUKAX HAMKMCAHO OYEHb
MHOTO (0cOOeHHO B HHTepHeTe). OIHAKO, YACTUT HaJ0 OyAeT MpaBUILHOMY BKIIOYCHHE CXEMBI B
KoMIUTeKT Tuate Arduino mas oOpaboTku mepemaBaeMoit HHGOpMamuil. A TakKe CYIIECTBYET
pasHble BUIBI MOYJSALUA. B Teme paccMaTpuBaeTcsi KOHKPETHBIE TEOPETHUECKHUE U MTPAKTHUECKHE
MOAXOBI K MCIOIB30BaHue pexkuma push/pull paguonepenarunka ¢ Hecymen yactoroit 433 Mrix ¢
npueMHbIM 0J10k0M i1 iepenaun [IIMM curnanos [5,6].

A

o — 12 — 23134 a4 o4

R2

CErEas

a) Kope 5)

Puc 1. [lpuHiiunuansHasl cxema BaTHaHTa IepelaTyMKa ¢ KBapIeBBIM PE30HATOPOM (@) U curHaI ynpasieHus (0).

AHaau3bl U pe3yJbTaThl. B mpakTuke n0Ka3aHO, YTO KOMIUIEKT MpPUHHUMAl CHUTHaJl Ha 8-MH
METpax B Mpejenax mpsMoi Bugumoctu decripodnemuo, Ho 50-100 metp Obu10 TpymHO. OTMETHM,
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YTO Jajiee pelaeTcs 3ajadya CO3/AaHus JIUHUU I Nepelad MPOU3BOJIbHBIX JAHHBIX, @ HE IPOCTO
yTIpaBJIeHUs] KAKUMU-HUOYIb YMHBIMU HTEpPHET BELIAMU WJIM MOTOpPAaMHU YMHOW MOJIENH KaTepa Win
aBTOMAIIMH. MOXHO [TOCTaBUTH 3a/1a4y CJIOKHEE, HO BCE-TaKU PACCTOSTHUE HAJIEHKHOU pabOThl BEb
ropaszo 6osbuie. [Ipuuem B Takoil 3a1ade BaKHO HE TOJIBKO U HE CTOJBKO PacCTOsIHME B Mpejernax
npsimoii Bugumoctu. Ho u tpeGyercs crnocoOHOCTh NPOHUKATh NIEPEJaHHBIX BOJIH Yepe3 pa3InyHbIe
NPEISTCTBHS U IPYTUe Cpebl pacrpocTpaneHus [2-6].

B ropoackux yciaoBHsIX CUTHAJI MOXET UCUE3HYT MEKKOMHATHOW MEPEropoJKy, a TaKKe Ha
OanKoHe, TJe MO NPSAMOM JTMHUM MEXIYy NMepeJaTYuKOM U MPUEMHHKOM. . JononnurensHbIN
JIOCTAaTOK MPOEKTa B TOM, YTO B May3ax MepeaaTduk He nmorpedisiet snepruto. Pexumom push/pull
nepenaTyiKa Ha3bIBAIOT HUMITYJBCHOM pEXHM mepefayn curHaioB. Ilepenartumk (puc. la)
npencraBisier co0oil mpocreimmii renepatop ¢ IIAB-pesaHoTopoM Ha 4yacToTe JIOOUTENBCKOIO
nuana3zoHa. ['eneparop B Hem coOpaH Ha Tpansuctope T1, a Tpansuctop T2, Ha 6a3y KOTOpOro
nojatorcsa nU(poBbIe TaHHbIE — MPOCTOM KIIFOY, KOTOPBIM MOAKIIOYAET T€HEepaTop K MUTaHUIo (K
IIMHE 3eMJIsl KOPITyC) MpH HaJUYMU JOTMYECKOW €IUHMIBI Ha BXOJAE. DIEKTPUYECKOe MUTAHUE
MOXET ObITh 12 BOJBT, mpHUYEM, 1O YTBEPXKIECHUIO NPOU3BOAUTENS, yeM Bbimie U, TeM panblie
paccrosinue cBs3u. IIIMM curnan (puc 10), MOXHO miepenaBaTh aHAIOroBo# Gopme u nudpoBoi
dbopme B moayisitop [1-6].

B crathe Obula KOPOTKO OCTaHOBJEHA BOIIPOCAM NPOTPAMMHOIO KoJa NepefaTduka M
OMHCaH Ba)XHBIH YacTb U MOMEHT IPOrpaMMbl mepenaryuka. Jlamee MOMXKHO MOKa3aTb OCHOBHOM
MOMEHT IPUEMHON POrPaMMBI, TJE 3aIlyCKaeTCsl MPUEMHHUK IS IPHeMa JaHHBIX [2-6].

Takoe mnoBeneHun ¢opMbl curHaiza (puc 1.6.) mMoBeJeHHEM HaNpsHKEHHE M TOK
KOHJeHCcaTopa (MHTErpaTop) MOAYJNATOpAa  IIMPOTHO-UMIYJCHAS  MOAYJSALMS  CHUTHAJIOB.
MareMaTHueCcKue BbIpaXKEHHUE HANPSDKEHUE HAa 3TOM KOHJAEHCATOpE:

U(r) = U(To) + f; Lt (1)

[TpuémHuk mnpexacraBiseT coOOH CBEpXTEHEPATUBHBIM NPUEMHHUK C ONEpal[MOHHBIMHU
yeunutenaMu. C3 3To criaaxuBarolUi KOHAEHcaTop curHaina. [IpuéMHUK oueHb 4yBCTBUTEJIEH K
nynabcanusaM nutaus. HeGonbimume mynscaunu no Puc 2. Cxembl npuémHuka paouosonn Ha baze
OY¥(a) u mpancueepa (0).

|+5 B

C10.01 J
C80.1
R1 10K | I_ ! 4
— ] 2 14 _| [Hoaes.
Iﬁ 3 5 —| CHIrHal
211
TDA 7021
C30.1 16 —| |—|
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Puc 2. Cxembl npuéMHnKa paaroBosH Ha 6a3e OV (a) u Tpancusepa (0).

[lluHe nUTaHUS MOTYT BJIMATH Ha KadyeCTBO CHUTHAJIA, MOCJIE YEro MOAYJIBMOXET HE
«YBUIUT» nepeaaTtdyuk. [|isi CHIDKEHUsl pas3HbIX sIBJICHUN mnpeaHasHaueH koHjeHcatop C3. Takxke
TyJla MOXKHO MOJKITIOYUTE KoHJeHcaTop OT 10 10 20 Mx®d, mexay + u — KoHTakThl U nutaHus.

Hpoccens L2 moxer ObITh MpencTaBieH Ha Ijarte B Bapuante SMD wiu B Buae apoccers.
UyBcTBUTENBHOCTh paguonpuemuuka: noutu 100 abm (mopsaxa 50Q). ITuranue 4,5 - 5B, Tok
notpeOaeHus He MeHee 4 MA.

Paboumii 6510k ycroitunBo paboTraer muamazone temmeparyp ot —15 mo +75°C. Ilpuémo-
nepezamoomas napa padboratb MOKeTb M 0e3 BHEIIHUX aHTeHH. [[ng yBenuueHus KadecTBa CBSI3U
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HaJ0 NPUMEHUTh AHTEHHY B BHJE YETBEPTHBOJIHOBBIN BHOpaTop c miedoMm 173 mMM. AHTeHHa
MpEeJCTaBIseT U3 ce0s KyCOK OIHOXKMIBHOIO MPOBOJA, MOAKIIOYEHHOTO K COOTBETCTBYIOILUM
KOHTakTaM. Tak ke MOXHO HCII0JIb30BaTh aHTEHHY B BHJIE€ MOJYBOJIHOBOro BuOparopa (345 mMm)
WJIK KYCOK MPOBO/Ia paBHbBIN [utnHe BoaHbI 691 mwm [1,3,5,6].

IMPU UCCJUIEJOBAHUE CAEJIAHBI CJIEAYIOIUE PE3YJIbTUPYIOIIUE
BbIBO/IbI:
1. BBuay Toro 4rto Ha JIOOMTENBCKOM JAMana3oHe padoTaeT MHOTO Ppa3IMYHBIX

YCTPOMCTB, BCE OHU CO3JIAJIA LIYMbI, TPU HCCICAOBAHUH CHCTEMbI JOCTUTHYTO CKOPOCTh 5 — 8
KkO/cexk.

2. [IpuMeHATh TaKyl0 TEXHOJOTHIO IJIsi TIepelayd BHUACO JaHHBIX WM OOJBIIUX
00BEMOB JAHHBLIX HE BO3MOKHO H3-3a CUMIUIEKCHBIN CBSI3U.

3. Jlazepsl 60s1€€ UyBCTBUTENIBHBI K TOKOM YTO C€Nall CUCTEMY OoJiee ySA3BUMBIM U U3-
3a MCIOJIb30BAaHHUE JIa3epa U JIEKTPOMArHUTHON U3ITYYSHHSI YCIIOKHSUI MOMYy4YUTh Pe3yIbTaThl.
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ANALYSIS OF THE FUNCTIONING OF THE WORKING CHAMBER OF THE LINTER
L.R. Dalibekov

Fergana branch of Tashkent University of Information Technologies named after Muhammad al-
Khwarizmi, dalibekov86@agmail.com
(Received on February 19 th, 2025)

Annotatsiya. Maqgolada nazariy va eksperimental tadgiqotiar asosida mavjud ALMO’ (arra lintlarini
modernizatsiya qgilish uchun o'rnatish) va yugori mahsuldorlik va operatsion bargarorlikka ega, shuningdek
energiya sarfini kamaytirishni ta'minlaydigan yangi ish kamerasini yaratish tahlili keltirilgan.

Kalit so'zlar: lintlar, ALMO’, arra silindr, tola, mikser, mahsulot sifati.

Annomayusa. B cmamve npedcmasien awnamuz cywecmeyrowux YMILI (ycmanosxku 0Ona
MOOepHU3AYUY NUABHLIX JUHMOG) U CO30aHUe HOBOU paboyell Kamepvl, 001adaowell  BblCOKOU
np0u3600umaﬂbnocmbro u ycmo[mueocmbio pa60mbz, a makoice 0660}1641/[661101/[4611 CHUJICEHUEe
3H€p20n0mp€6ﬂeHuﬂ, HA OCHOB€e meopemuvecKux U IKCnepumernmdajlbHolx uccieoo8anull.

Kniouesvie cnosa: nunmolt, YMIIJI, nunbHoltl yuiurop, 0J10KHO, CMeCUMENb, KA4eCme0o nPOOYKYUUL.

Annotation.The article presents the analysis of the existing , UMSL (units for the modernization of
saw linters) and the creation of a new working chamber, which has high productivity and operational
stability and provides reduced energy consumption, based on theoretical and experimental research.
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Key words: Lint, UMSL, saw cylinder, fiber, the mixer, product quality.

INTRODUCTION

Lint, which is the residual fibrous covering of cleaned cotton seeds, is one of the most
valuable raw materials for the chemical industry. The annual increase in the national economy's
need for lint, as well as the entry of the Republic of Uzbekistan into the world market, sets certain
tasks for the cotton processing industry related to increasing production volumes, product quality
and cost [1].

The analysis of the essence of the issue showed that the development of linter machines
meets the growing needs of the national economy for fiber products. At a certain stage, existing
machines do not meet the requirements of production, i.e. become morally obsolete, The current
period - the period of transition to a market economy - characterizes the next stage. This is because
the low purchase price of lint does not match the costs of extracting it [4].

Research results. In this regard, it is necessary to conduct theoretical and experimental
studies, targeted research aimed at activating the linting process, improving the quality of lint and
seed, and reducing energy consumption.

As a result of experimental and theoretical studies, it was found that the most favorable
conditions for uniform impact of seeds are created with a minimum velocity gradient of the latter
along the arc of interaction with the saw cylinder. This can be achieved by removing the expansion
in the lower part of the apron and the seed comb, as a result of which the seed stream is fed into the
saw grid zone with almost no deformation. In this case, the cross-section (in this zone) of the outer
surface (in plan) of the seed roller is as close as possible to a circle [2].

In accordance with the above, the necessary changes were made to the geometric parameters
of the previously proposed KL-7 thin-layer working chamber, and a modification was obtained,
which was given the KL-8 index. To increase the stability of the power supply of the linter, the
receiving working chamber of the KL-8 was slightly expanded. According to preliminary
calculations, the KL-8 working chamber should be used for linting at the first stage.

Almost all previous studies on this issue show that an increase in the arc of entry of the
loops, achieved by increasing the size of the loop into the working chamber, contributes to an
increase in the efficiency of linting. Obviously, this is due to:

» the active surface of the saw cylinder increases

* the "stagnant" zone in the seminal comb area increases.

Taking into account the above and having correspondingly modified the lower part of the
KL-8 working chamber, we proposed version 2 of the KL-9. The KL-9 working chamber is
designed for use with large volumes of removal, in particular for secondary linting.

To assess the change in the profile of the proposed working chambers, scans were
constructed in the form of a dependence of the radius vector R on the angular coordinates from the
center of the mixer to the wall of the chamber profile. The starting (ending) point is the point where
the saw exits the working chamber. For comparison, similar scans are presented for the working
chambers of PMP 05.000. and KL-7. The graphical dependences of the radius vector value on the
angular coordinates for the chambers KL-7, KL-8, KL-9 and PMP 05.000 are shown in Fig.1.

Analysis of graphical studies (Figure 1) shows that the smoothest connection in the zone of
the seed comb, grid grid and raw roll, with minimal deformation of the latter, is characteristic of the
KL-8 working chamber. Next in order of increase are KL-7, PMP 05.000 and KL-9. [3].

We tested the proposed models of the KL-8 and KL-9 working chambers on a test bench, as
well as for a comparative assessment of the new KL-7 and PMP 05.000 chambers.

The tests were carried out on cotton seeds of the Namangan-1 variety of the 3rd grade, with
14.5% husk and 13% moisture content at the following frequencies of rotation of the saw cylinder
(600, 780, 900 rpm) and the mixer (300, 350,440 rpm).
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Figure 1. Development of working chambers

For the convenience of evaluating the results obtained, graphical dependences of the amount
of fluff removal (%) on the linter throughput (kg/h) at different rotation frequencies of the mixer
and saw cylinder were constructed.

Analysis of the graphical dependences (Fig. 1) made it possible to determine the most
effective ratios of the rotation frequencies of the mixer and saw cylinder for the working chamber of
the KL-8 and linting I and 1, the most common technological scheme of seed processing at present
is given in Table 1).

Table 1. Effective ratios of the rotation speeds of the mixer and saw cylinder

Lintering Removal Rotation speed rpm Seed throughput
multiplicity % Agitator Saw cylinder kg/h
1 2 3 4 5
I 2.4-3.0 350 780 2400-3400
Il 5.0-5.6 350 900 1850-1750
CONCLUSION

According to the data in Table 1, it can be noted that the optimal rotation frequencies of the
mixer for linting I and Il are the same, which corresponds to a peripheral speed of 4.4 m /s, and the
rotation frequency of the saw cylinder increases with an increase in the percentage of removal.

A comparative assessment of the throughput of the KL-8 working chamber compared to the
KL-7 in terms of the characteristic solid removal values for linting | and Il showed an increase of
30% and 51%, respectively. [3].

This effect is due to the thin layer of the seed roll, the elimination of the stagnant zone at the
bottom of the working chamber, and the optimal ratio of the kinematic properties of the mixer and
saw cylinder.
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MUSTAQIL ISHLARNI BAJARISHDA MATHCAD DASTURIDAN FOYDALANISH

A. Abdurazakov, A.N. Fozilov

Farg‘ona politexnika instituti,
anvarjonfoz@gmail.com
(Qabul gilindi 22.02.2025y.)

Annotatsiya. Ushbu magola talabalar mustagil ishlarini bajarishiga amaliy yordam sifatida yozilgan.
Unda ko’p omilli igtisodiy jarayon o’rganilgan va asosiy omillarni inflyatsiyaga ta’sirini aniglashga
regressiya tenglamasi tuzilgan. Regressiya koeffisientlarni topishda matritsaviy usulda MathCAD dasturidan
foydalanib yechish algoritmi keltirilgan. Amaliy misol uchun matematik model qurilgan.

Kalit so’zlar: inflyatsiya, omil, ko’p, tenglama, koeffitsent, matematik model, o ’rtacha ish haqi.

Armomauuﬂ. ﬂaHHaﬂ cmamvsl HAnucana Kaxk npakmudecKkoe nocobue 0 cmydeﬂmog npu
BbINOJIHEHUU CAMOCMOSIMENIbHOU pa6ombl. B nem uccneoosan MHOZOd)deOprlIZ OKOHOMUYECKUU npoyecc u
NOCMPOEHO YpasHeHue pezpeccuul Ol ONpeOesieHus GIUsHUL OCHOBHbIX (DAKMOpo8 HA UHGIAYUIO.
Ilpeocmasnen ancopumm peuwienust O HAXONICOEHUIO KOIPPuyuenmos pecpeccuit MampudHsiM MemoOOM C
ucnoav3osanuem npoepammuoco obecnevenusi MathCAD. J[na npaxmuueckoeo npumepa 60viia ROCMpPOeHd
Mamemamuyeckas MooeJb.

Knrouesvie cnosa: ungpnayus, axkmop,  Myrbmuniuxamop,  ypaeHenue,  Kodpduyuenm,
Mamemamuyeckas Mooenb, CpeOHssA 3apabomuas niamad.

Abstract. This article is written as a practical aid for students to perform independent work. It studies
a multifactorial economic process and constructs a regression equation to determine the impact of the main
factors on inflation. A solution algorithm is presented using the MathCAD program in the matrix method to
find regression coefficients. A mathematical model is built for a practical example.

Keywords: inflation, factor, multiple, equation, coefficient, mathematical model, average wage.

KIRISH.

Igtisodchi mutaxassislarni igtisodiy kompetentligini shakllantirishda inflyatsiyani bashorat
gilishni matematik modelini qurish , yechish algoritmini yaratish va tahlil gilishda informatsion
texnologiyadan foydalanishni bilish muhimdir va u malaka sifatini oshiradi. Inflyatsiyani bashorat
gilishni bir necha usullari mavjud. Biz inflyatsiyani bashorat gilishni kun omili regressiya
tenglamasini yechishni MathCAD dasturi asosida bajaramiz. Inflyatsiyani bashorat gilish igtisodiy
jarayonini aprior baholashda muhim o’rin tutadi.

Matematik modellashtirish.

Matematik model qurishda eng asosiy masala inflyatsiyaga ta’sir etuvchi asosiy omillarni
aniqlash kerak , ma’lumki inflyatsiyaga ta’sir etuvchi omillar ko’p. Biz quyidagi omillarga nisbatan
(pul massasini o’sishi foizi, o’rtacha ish haqini o’sish foizi , ishsizlik darajasi foizi) . Bu omillar
identifikatsiya gilinadi.

- Y- vektor, inflyatsiya (%)
- Xi- vektor, pul massasini 0’sishi (%)
- Xo- vektor, o’rtacha ish haqining o’sishi (%)
- Xs- vektor, ishsizlik darajasi (%)
- Xs- yalpi ichki ishlab chiqgarish (%)
Bu holda matematik modelni quyidagicha quramiz.
Y =5+ B X +BX,+ X+ B X, +¢,
bu yerda ¢ -tasodifiy xatolik.
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Quyidagi amaliy masalani matematik modelini quring va MathCAD dasturida yeching.

Yillar Pul massasi | Ish haqi | Ishsizlik Yalpi ichki | Inflyatsiya
X, (%) 0’sishi X, (%) mah X,
X, (%)
1 9 2 6 4 6,8
2 6 6 7 4,6 8
3 4 4 9 10 5,4
4 9 7 4 5,1 6,8
5 4 4 4 6 6,6
6 8 7 6 8,4 7
7 6 6 10 6 6
8 7 5 10 7,6 7,3
9 8 4 6 8 6,8
10 9 3 7 5,7 6,5

Regressiya tenglamasini tuzish uchun matritsaviy usuldan foydalanamiz.
IoXg X o X

1 X, X, .. X
X = 21 A 2p , Y=(yl Y, .. yn)T

1 an Xn2 an
Bu holda matematik model : Y=XpfB+& , modelni bahosi Y =Xb+&, bu yerda
b=(b, b .. bn)T- no'malum  vektor,e=(e, e, .. en)T- tasodifiy ~ usuldan

foydalanamiz va MathCAD dasturida hisoblaymiz.
b=(X"-X) -X"-Y, demak  b=(6,708 0,084 0123 -0,011 -0,162) .
Regressiya tenglamasi

Y =6,708+0,084X, +0,123X, -0,011X,-0,162X,
b" XTY —ny®

Determinantsiya koeffitsenti R = - —
Y'Y —ny

demak R=1,003 modelni adekvat deb

garash mumkin.
MathCAD

6-1-\_

=

748 Y= (68 § 54 65 66 7 6 73 68 635)1
5 10

7 455 ZY
4 6 vl= ——
7 6 84

.

jal

e = R - R - R . -

] -1
6

O T T T e =

LI 4= L o
- e
)

—,

6.708 | Regresiya koeffisietlari
0.084

b= 0123
0011 by =-0.011 b
| —0.162 )

b, =6T08 b, =008 b,=0123

1 2

(=]

1= —-0.162
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Umumlashgan korrelyasiya koffisienti

_
ij-XT-‘f _ny1*

R :
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E = 1003

T

2
¥ -Y - nyl

1=1.4

.»:’-«11 = 6.708 + [I'.[I'S-I--XL + D.IEE-XL: - I]'.I]'ll-}{i_3 - D.lﬁl-}{ij

1

[0
6.730
5.970
7633

L6844 )

<
=
I

Masalani tahlili.
1.Pul massasi g, =0,0840

- Agar pul miqdori 1% oshsa , inflyatsiya 0,084% oshadi ( Hagigatan ham Milton Fridman
fikriga ko’ra inflyasiyani o’sishini asosiy sabablaridan biri pul miqdorini o’sishidir)

- Ish haqini o’sishi ( £, =0,123) o’rtacha ish haqi 1%oshsa , inflyatsiya 0,123% ortadi.

- Ishsizlik ( B, =—-0,011) ishsizlik 1% oshsa, inflyatsiya 0,011% kamayadi.

- Yalpi ichki maxsulot ( 8, =—-0,162) agar yalpi ichki maxsulot 1% ortsa, inflyatsiya 0,162%

ga kamayadi.
Xulosa

Ko’p omilli igtisodiy jarayonni matematik model asosida tahlil qilish , inflyatsiyani aprior baholash
imkonini yaratadi, pul massasi va ishsizlik inflyatsiyaga kuchli ta’sir etishini ko’rsatadi.
Tayyorlanayotgan mutaxassisni informatsion texnologiyadan foydalanib , tez va aniq garor gabul
gilish malakasini hosil giladi.

[1].
[2].

[3].
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OMMAVIY XIZMAT MASALALARINI MATHCAD DASTURIDA YECHISH

A. Abdurazakov, N.A. Maxmudova, N.T. Mirzamaxmudova

Farg ‘ona politexnika instituti,
mirzamaxmudova@mail.ru
(Qabul gilindi 22.02.2025 v.)

Annotatsiya. Ushbu masalada ommaviy xizmatning matematik modeli Markov zanjiri va

Kolmogorov tenglamasi asosida yechilgan. Asosiy masalani MathCad dasturida natritsaviy usulda
yechib ko rsatilgan.

son.

Kalit so’zlar:Ommaviy uslub, xolat, tenglama, o’tish matritsasi, ehtimollik, xos vector, xos
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Annomauyun. B Oanmnoil 3a0aue pewaemcsi mMamemamudecxkas MoO0elb 20CYy0apCmeeHHOl
cnyacovl Ha ochose yenu Mapkosa u ypaenenus Koamoeoposa. Ocnosnas 3adaua peuiaemcs
epaguuecku 6 MathCad.

Knrouesvie cnoea: I[lyonuunviii memoo, cocmosiHue, YpdeHeHue, Mampuya nepexood,
6EPOAMHOCMDb, cobcmeenHbll 6EKMOPp, cobcmeennoe yucio.

Abstract. In this problem, the mathematical model of public service is solved based on
Markov chain and Kolmogorov equation. The main problem is solved using the MathCad program
using the Natritsa method.

Keywords: Public method, state, equation, transition matrix, probability, eigenvector,
eigennumber.

Kirish

Ta’lim sifati mustaqil ishni bajarish information texnologiyalar asosida amalga oshirish
muhim o’rin tutadi. Jarayonlarni o’rganishda, ushbu matematik modelni qurish va uni algoritmini
yaratish, yechishda information texnologiyalarni amalga oshirish, tahlil qilish va to’g’ri qaror qabul
qila olish ko’nikmasini hosil qilish maqsadga muvofiq. Jarayonni dinamikasini anglash va bashorat
gilishda Ommaviy xizmatni matematik modelini tuzish magsadga muvofig. Ommaviy Xizmatni
matematik modeli asosida Morkov zanjiri va Kolmogorov tenglamalari yechildi [1].

Masalani qo’yilishi va matematik modeli
Korxonada 6 ta stonok mavjud. Shulardan 2tasi tasodifan ishdan chigishi mumkin. Shu
jaryonni matematik modelini quring va tahlil giling. Jarayonni matematik modelini qurish uchun
uning holatlarini o’rganamiz va Markov grafigi quriladi [1], [2]
Holatlar S,, S,, S,, S;, S,, S5, S

- §, —§,., bir stanok tekislanadi

- 8§, —> S, bir stanok ishdan chigadi

@kovzanjiri
S0 QU &L &L §U &U S

Kolmogorov tenglamasi
P (t)-jarayonni t vagtda S, holatda bo’lish ehimolligi.

Kolmogorov tenglamasini matritsa ko’rinishida yozamiz:

9P _ 4p 1)
dt

A-o’tish matritsasi, P-noma’lum vector.
A matritsani tuzish algoritmi:
-A matritsani dioganal elementlari

a; =—((6—1)u+il)
-A matritsani golgan elementlari
((6—i)u, agar j=i+1
agar j=i-1

golgan barcha elementlar

Hisoblash ishlarini MathCad dasturida bajaramiz va differensial tenglamani yechamiz [3].
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P=CB,A1, buyerda C =(C,,C,,C,...,C;) - noma’lum koeffitsientlar, B, -X0s vector.
A=, e e e e e ™) | 1 -x0s sonlar

Agar boshlang’ich shart berilsa C-vektorni topish mumkin. Statsionar xolat bo’yicha CZI—P =0
t

shart bajariladi [3].
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Ommaviy xizmatni matematik modelini olishda jarayonni (ishlab chigarish, igtisodiy,
sog’likni saglash, boshgaruv) dinamikasini tahlil gilishda va bashorat gilishga imkoniyat yaratadi.
Tayyorlanayotgan mutaxassislarni amaliy masalalar informatsion texnologiyalar asosida yechish
uchun kompetentlik hosil giladi.
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NAM MATERIALLARNI QURITISH TEXNOLOGIYALARI TAHLILI

Q.0O. Toshmirzayev, talaba N. Sharipova

Farg‘ona politexnika instituti,
(Qabul qilindi 22.02.2025 y.)

Annotatsiya. Paxta xomashyosini gayta ishlashning uzluksiz jarayonining boshida quritish paxta
xomashyosining namligini texnologik reglamentda tavsiya etilgan qiymatlarga kamaytirish uchun
mo ‘ljallangan bo‘lib, bunda keyingi tozalash uskunalarining ishonchli va samarali ishlashi ta’minlanadi.
Shuning uchun paxta xomashyosini quritish texnologik jarayonning asosiy va zarur jarayonlaridan biridir.

Kalit so“zlar: paxta, quritish agenti, ifloslik, issiglik sarfi, namlik, harorat.

Annomavus. Cywxa 6 Hauane HenpepvigHO20 npoyecca nepepaboOmKu XA0NKOB020 Cblpbs
npeaﬁasHaqua Ol CHUJICEHUS GAANCHOCMU  XJIONKOB020 Cblpbsl 0o 3Hall€HulZ, peKOMeH()OGaHHblx 8
MEXHON02UUeCKOM pecllamenme, Ymo obecneyusaem HAO0elNCHyI0 U 3poexmusuyo pabomy nociedyiouje2o
ouucmumeslbHo20 050py()0661H14}1. Hoamozwy CYulKa Xjaonka-celpya sAejsemcs OOHUM U3 OCHOBHBIX U
Heobx00UMbIX npoyeccose mexrnoiocuiecKkozo npoyecca.

Knroueswie cnosa: XJ0ONOK, CYyWuUiIKa, cmupka, pacxod menjua, 61Aas3@CHoCmbs, memnepamypd.

Abstract. Drying at the beginning of the continuous process of processing cotton raw materials is
designed to reduce the moisture content of cotton raw materials to the values recommended in the
technological regulation, which ensures the reliable and efficient operation of the subsequent cleaning
equipment. Therefore, drying of raw cotton is one of the main and necessary processes of the technological
process.

Key words: cotton, drying agent, dirt, heat consumption, humidity, temperature.
Kamerali quritgichlari atmosfera bosimida ishlaydi va quritish harorati 250-300C gacha
bo‘lgan va davriy qurilmalarga tegishli bo‘lgan quritish materiallarida qo‘llaniladi. Quritish
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jarayoni kamerada o‘rnatilgan tokchalarga yoki aravachalardagi yoyilgan materiallarga quritish
agentini uzatish orqali amalga oshiriladi. Quritish agentidan bir marta yoki qayta-qayta
foydalanilishi (regeneratsiya qilinishi) gisman havo aylanishi bilan ishlaydi, bu past harorat va
yumshoqroq quritish sharoitlarini ta’minlaydi.

Bunday kamerali quritgichlar quritilayotgan materiallarni stasionar qalin qatlamda quritish
tufayli past ish unumdorligiga ega va kameradagi quritish agentining notekis harorati tufayli
quritilayotgan materialdan bir xil namlikni ololmasligi bilan ajralib turadi, bu kamchilik quritish
agentining qisman yuqoridagi zonalarga eng qisqa yo‘l bilan o‘tib ketishi tufayli yuzaga keladi.
Kamerali quritgichlariga texnik xizmat ko‘rsatish juda ko‘p qo‘l mehnatini talab qiladi, bu ham
muhim kamchilikdir [1].

Tunnelli quritgichlari kamerali quritgichlardan farq qiladi, chunki ularda bir-biriga ulangan
aravachalar juda uzun to‘rtburchakli kamera bo‘ylab relslarda asta-sekin harakatlanadi. Aravachalar
sim tros va mexanik vint yordamida harakatlantiriladi. Quritish agentini quritilayotgan materialga
to‘g‘ri oqimli yoki qarshi oqim bilan berilishi qo‘llanilishi mumkin [1]. Tunnelli quritgichlari
kamerali quritgichlar bilan bir xil kamchiliklarga ega, bundan tashqari ushbu turdagi quritgichlar
qo‘l mehnatini ko‘p talab qiladi.

Lentali quritgichlarda quritish jarayoni atmosfera bosimida uzluksiz ravishda amalga
oshiriladi. Quritgich kamerasida quritilayotgan material qatlami tortuvchi va tortiluvchi barabanlari
orasiga cho‘zilgan cheksiz lentada harakat qiladi. Nam material lentaning bir uchiga beriladi va
quritilgan material boshqa uchidan chiqariladi. Quritish agenti qarshi oqim yoki o‘zaro oqimni
materialning harakat yo‘nalishiga o‘tkazadigan issiq havo yoki tutun gazlari orqgali amalga
oshiriladi.

Tasmali quritgichlar katta hajmli (tunnelli quritgichlari kabi) va ularni ishlatish jarayoni
qiyin, asosan lentalarning qiyshayishi va cho‘zilishi tufayli o‘ziga xos ish unumdorligi past va
o‘ziga xos quritish agenti sarfi ancha yuqori. Bundan tashqari, ular turli xil materiallarni qurita
olmasligi sababli ularni rolikli quritgichlar bilan birgalikda ishlatiladi. Ba’zi konstruksiyalarda o‘ta
qizdirilgan par quritish agenti sifatida ishlatilsa, ba’zan esa issiq inert gazlar bilan aralashmada
ishlatiladi. Haddan tashqari qizdirilgan par bilan quritish havodagi kislorod ishtirokida yuqori
haroratda oksidlanadigan yoki yonib ketadigan materiallarni quritish uchun yaxshi samara beradi.
Konstruktiv tuzilishiga ko‘ra bu quritgichlar murakkab, chunki ularga havo kirmasligi uchun
ularning germetikligini ta’minlash kerak [2].

Barabanli quritgichlar bo‘lak, donador, tolali va quyma materiallarning atmosfera bosimida
uzluksiz quritish uchun keng qo‘llaniladi. U gorizontal ravishda yoki gorizontga ozgina qiyalik
burchagi bilan o‘rnatilgan va roliklarda aylanadigan silindrsimon barabanga ega. Baraban elektr
motor tomonidan tishli uzatma va reduktor qutisi orqali boshgariladi. Quritiladigan material
barabanga ta’minlagich tomonidan beriladi, barabanning deyarli butun uzunligi bo‘ylab joylashgan
ichki kameraga kiradi. Quritish barabanining ichki qismidagi kuraklar barabanning bo‘ylama kesimi
bo‘ylab materialning bir xil tagsimlanishini va yaxshi aralashishini, shuningdek, quritish agenti —
tutun gazlari bilan uning yaqin aloqgasini ta’minlaydi. Eng oddiy holatda, kuraklar baraban
korpusining ichki qismiga payvandlangan metall listlardir. Quritish agenti va quritilayotgan
materiallar, ko‘p xollarda, to‘g‘ri oqim bilan harakatlanadi, bu quritilayotgan materialning haddan
tashqari qizib ketishining oldini olishga yordam beradi, chunki bu holda eng issiq gazlar eng yuqori
namlikka ega bo‘lgan material bilan aloqa qiladi. Quritish agentini tezligi materialning kattaligi va
zichligiga qarab tanlanadi [3].

Tabiiy gaz, mazut yoki boshqa suyuq yoqilg‘ini (dizel yoqilg‘isi, moy) yoqish natijasida
olingan tutun gazlari ko‘pincha baraban quritgichida quritish agenti sifatida ishlatiladi. Tutun
gazlari to‘g‘ridan-to‘g‘ri gorelkadan barabanga yoki aloxida issiqlik ishlab chiqargich orqali
tayyorlab berilishi mumkin, bu tutun gazlarini havo bilan aralashtirish darajasini sozlash imkonini
beradi. Aloxida issiqlik ishlab chiqargichi yuqori haroratda bo‘linib (parchalanib) ketadigan
materiallarni quritish zarur bo‘lganda ishlatiladi. Barabandagi ichki kurakli qurilmalari dona hajmi
va quritilayotgan materiallarni [10] xususiyatlariga bog‘liq ravishda tanlanadi.

Qaynayotgan (suyuq) gatlamli quritgichlar quritish apparatlarining progressiv turlaridan
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biridir. Suyuq qatlamli jarayoni material zarralari va quritish agenti orasidagi aloga yuzasini
sezilarli darajada oshirishga, materialdan namlikning bug‘lanishini kuchaytirishga va quritish
vaqtini (bir necha daqigagacha) qisqartirishga imkon beradi [4].

Suyuq qatlamli quritgichlari hozirgi vaqtda kimyoviy texnologiyada nafaqat yuqori
to‘kiluvchan materiallarni (masalan, mineral va organik tuzlar) quritish uchun, balki birikib,
bo‘laklanib qoladigan materiallar, masalan, ammoniy sulfat, polivinilxlorid, polietilen va boshqa
polimerlarni quritish uchun ham muvaffaqiyatli qo‘llanilmoqda. Silindrsimon korpusli bu turdagi
quritgichlarda quritishning sezilarli notekisligi kuzatiladi, chunki qatlamda intensiv aralashtirish
bilan alohida zarrachalarning bo‘lish vaqti butun materialning o‘rtacha bo‘lish vaqti qiymatidan
sezilarli darajada farq qiladi [5, 6].

Qaynayotgan (psevdo-qaynoq) qatlamli quritgichlarda materialni intensiv aralashtirish,
tezlashtirilgan issiqlik va massa uzatishga erishiladi, shuning uchun quritish agentining yuqori
haroratda bo‘lgan holatida ham yakuniy quritilgan mahsulot sifatini sezilarli darajada yo‘qotmasdan
ishlatilishi mumkin. Quritgichning soddaligini yuqori o‘ziga xos unumdorlik va avtomatlashtirish
qulayligi bilan ushbu quritgichlar har xil materiallarni quritishda keng qo‘llanilishini topdi.

Davriy harakatlanuvchi qator vakuumli quritgichlarida materialni eshkakli sekin
aylanadigan gorizontal aralashtirgich bilan aralashtirish orqali materialni quritish tezligi biroz
oshadi; shu bilan birga, ular vakuumli quritish shkaflari kabi materialni qo‘lda yuklash va
tushirishni talab qilmaydi [7].

Eshkakli quritgich par ko‘ylagi va aralashtirgichli silindrsimon korpusdan iborat. Eshkakli
aralashtirgichlari o‘qga o‘zaro perpendikulyar o‘rnatiladi; baraban uzunligining yarmida eshkakli
aralashtirgichlar bir yo‘nalishda, ikkinchi yarmida — teskari yo‘nalishda egiladi. Bundan tashqari,
eshkakli aralashtirgich reversiv har 5-8 daqigada aylanish yo‘nalishini avtomatik ravishda
o‘zgartiradigan qaytariladigan uzatmaga ega. Shuning uchun aralashtirgichning ishlashi paytida
material vaqti-vaqti bilan periferiyadan barabanning o‘rtasiga va teskari yo‘nalishda harakat giladi.

Shuni ta’kidlash kerakki, vakuumli quritgichlardan kimyo sanoatida foydalanish, atmosfera
quritgichlariga nisbatan yuqori narx va murakkablikka qaramay, texnologik mulohazalar bilan
belgilanadi: ular yuqori haroratga sezgir, shuningdek toksik va portlovchi moddalarni quritish
uchun javob beradi, tozaligi oshgan quritilgan mahsulotlarni olish uchun, shuningdek materiallardan
[6] suv bo‘lmagan erituvchi bug‘larini ajratib olish zarur bo‘lgan xollarda ishlatilgani ma’qul.

Pnevmatik quritgichlar ketma-ket ulangan bir yoki bir nechta vertikal quvurlardan iborat.
Quritilayotgan material bu quvurlar orqali quritish agenti oqimi bilan harakatlanadi, uning tezligi
eng katta zarrachalarning harakat tezligidan oshadi (odatda 0,1-0,4 m/s). Kontaktning qisqa
davomiyligi (1-5 s) tufayli bu quritgich quritish agentining yuqori haroratida ham termik beqaror
materiallarni quritish uchun ishlatilishi mumkin.

Tahlildan kelib chiqadiki, nam materialda issiqlik va massa o‘tkazuvchanligi
parametrlarining yetarlicha katta qiymatlari bilan konvektiv quritish usuli sezilarli darajada yuqori
samaradorlik tufayli boshqa quritish turlariga nisbatan afzalliklarga ega, garchi u energiya
intensivligi jihatidan infraqizil va mikroto‘lqinli quritish usulidan bir oz pastroq bo‘lsa ham.
Shunday qilib, energiya sarfi nuqtai nazaridan eng tejamkor imkoniyatni o‘rganish va amalda
qo‘llash tavsiya etiladi.
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TOJIAJIM DKUHJIAP (KAHOIT) XOM AINIECUHU MAKBYJI KYPUTHIII
YCYJUIAPUHU TAJKUK KUJIAII BYUWUYA TAIKUKOTJIAP HYHAJIUIIIVHU
ACOCJIAII

T.M. Kynues, P.P. Ha3zupos

Tonanu sxuHAGp UAMUL MAOKUKOM UHCTRUMYIMU
(Kabyn kununou 22.02.2025 1.)

Annomauusn. Maxonada monanu IKUHAAP XOM QUIECUHU MAKOYI KYypUmMuuL YCYILlapuHu maokux KUl
oyuuua maokuUKomaap UYHATUWUHY ACOCIAU MAKCAOUOAd YMKA3UAAH AHATUMUK MAXAUTUL VP2aHUULLap
Hamuacailapu Keamupuiean.

Kanum cyznap: monanu 3Kumn, Xom auié, HAMIUK, XYCYCUAM, KYPUMUUL, MEXHOL02Us, YCKVHA.

Annomauuﬂ. B cmamve npedcmaeﬂeﬁbl pesyibmambsbl AHAIUMUYEeCKUx ucmec)oeaHuﬁ, npoeedeHHblx C
yeivro obocrosanus HanpaesieHus UCCICO0B8AHUN NO ONMUMAIbHBIM CNOCOOAM CYUIKU CblPbA 60JIOKHUCMbBIX
KyIbmyp.

Knroueevle cnosa: eonoknucmulli  yposwcati, cuipbe, 61a2d, CEOUCMSBA, CYWIKA, MeXHOI02usl,
obopyoosanue.

Abstract. The article presents the results of the analytical studies conducted in order to justify the
direction of research on the optimal drying methods of raw materials of fibrous crops.

Key words: fiber crop, raw material, moisture, property, drying, technology, equipment

XyKyMaTUMHU3 TOMOHMJAH MaxXTaUWIMKHU PUBOXKIAHTUPUII OWiiaH OMp KaTopla, MaxTajaH
OomIKa TOJIadM HKUHJIAPHU XaM CEJIEKIMSICH Ba YPYFUWIMTMHU PHUBOXKJIAHTHPUII, >KyMIIaJaH
naxTajaH OOIIKa TOJIAIM SKUHJIApAaH pakoOardéapaom cudaTiv Toda MaxCyJlOTIapUHHU OJMIITa
xaMm 9bpTHOOp Oepunmorma. Kymmamas, V36exucTon Pecniyomukacu  Ilpe3suaeHTHHUHT
“V36exucTon Pecry6nukacH KMILIOK XYKAIMTHHH PUBOXKIAHTHpUIIHMHT 2020-2030 ifmmmapra
MYIDKaJJIaHTaH CTPaTeTrusiCUHU TacAuKiam Tyrpucuna’ v [1d-5853 con ¢papMoHU 3bJIOH KUIUHAN
Ba KUIIJIOK XY KaJTUTMHU PUBOKIAHTUpHUIITa Oup KaH4a Basudanap Oenrumnad Gepuiau.

[IpesunentumuzHuar Qapmonura kypa “Ilaxtacanoatr wnamuii mapkasu” AX Herusuaa
“Tonanu SKUHIAP WIMHNA TaIKUKOT MHCTUTYTH HH TAIIKHWJI 3TWIMIIM XaM MaxTaJaH OoIIKa ToJIalu
SKHHJIAPHU TaJKUKOT WIUIAPUHU KaAAJUTAIITHPUILTA KapaTHITaHIUTMHY TabKUIall MyMKHH.

bynnan Tamkapu naBnatumu3 paxoapu TomkeHT Buiostura tampudu naBomuna Kyiin
Uupunk tymanugaru cobuxk “Kanom” 3aBoam Xyaydauzaa arpap COXaHU PHUBOKIAHTHPUII
Jouuxanapu OwiaH SKMHIAH TaHUIIApKaH, )KymJja/laH, KaHOMYMIMKHYU KaiiTa Tukiam, Oy opKaiu
KMMMaT0axo XoM amé eTHIUTHPUILI, YHH 4YyKyp KaidTta wunuiam Oyilnua MyTacaaauiiapra
TONMIIMPHUKIAp Oepran »au. BuloAT KUIOUIOK XYKamurd OoLIKapMacH MyTaXacCHCIapUHUHT
atummya, 17 wwmmuk taHaddycnan CYHT MasKyp XyAy[da sHa KaHOM dKuia Oonuranau. byHra
oupunumnapaan 0ynu6 Kyiinm Yupuuk Tymanuaa Tamkwi stuiarad “Kanonm toma” MachynusTa
YeKJIAHTaH JKaMUATH KaMoacHu Kyl ypau. SIbHuU, mirapu KaHOMYMIMIY OWJIaH LIyXpaT KO30HIaH
“Suru xaét” xyayauaa S0 rekrtap Maiiionra KaHoIl YpyFH CeMHIIIN.

Iy cababman XaM TOJalM OSKUHJIAPHU JACTIAOKM MIUIAII, KyMJIaJaH TOJAJIU
MaxcyJOTIapHU KypUTHIL TEXHOJIOTHK JKapa€HIapuHN TaKOMUJUIAIITUPHUII, TEXHOJOTHK *KapaéHra
SIHTH, €KY TAKOMWUTAIITHPWITAH TEXHUKATAPHH KOPHUHA KM XKyJ1a 10713ap0 6ynmub Typudau.

V36ekucton Pecny6nmkacuia Iy BakTraua NaXTAadqMIMKAAH TANIKAPH AcoCaH TONAIHM
SKMHJIApJIaH — KaHON JKWIMO KEeJNWHTaH Ba YHHM JacTJIa0Ku WILIaHuO, Tona onuHraH. Kaxom
YCUMJIMIMHM AacTia0Ky MIUIAll TEXHOJIOTHK Kapa€HU Ba YHM aMaira OIIMpPaJUraH TeXHUKaap
unad yuKuiarad Ba MyBad@akusTIn MIUIATHO KenuHrad. KaHom ycuMiMrunaH Tamkapu skynaa
KYIiab ToJiau SKUHIAp Oynumura kKapamai, PecryOnukamusma Oomika Tonaiw 3KWHIAp (Toja
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OJIMIII MaKCcanAa) eTHIITHPHUIMAran. MacanaH, PecryOnukamusia Ky MUKIIOpAA 3UFUP YCUMITHTH
9KUO KeIWHTaH, IEKUH YHU (DakaT MOMMHY ONHII Makcaauaa (hoiaanaHuIraH.

[y cababman MamiakaTEMU3a OM3rada OYIraH ToJIany SKUHIAp (MaxTalaH TallKapH) JaH
KaHOM YCUMJIMTHY Ba YHU AACTIA0KH HMIILIAI TEXHOJIOTHK >Kapa¢HIapy aHATUTUK TaXJIU STUJIIH.

Sxun yTMmumga mMamnnakatuMmuszaa 11 kaHonm 3aBoau, ydTa KaHon (abpukacu (paoiausT
Kypcatrad. Adcycku, ybTHOOPCU3IUK, XOM alIEHUHT WYKIUTH OKMOaTuaa ynap OyTyHial TYxTab
KOJITaHIH.

Kanon xamMm—+y3aiomnuiap ouslacura MaHcyo, Hamra, xapopaT Xamja EpyFiMKKa TajaduaH
yeummuk. [y Gouc yHU pecrmyOnMKaMHU3HUHT Jespiau Oapya BUJIOSTHAAQ CTUIITHPHUIN MYMKHH.
Veum maspu 124—145 xyn 6y1u6, rektapugas yprada 100—120 meHTHEp KK Ho0s, 4-5 HEHTHED
ypyF 6epanu. FOptumu3 tynpok-ukium mapoutuaa 150—180 uenTHep kyk nos, 8-9 neHTHEp ypyF
OJIMILI MYMKHH. VIIIFOp arpoTexHosiorusiap KyJulaHuwica, ymoly KypcaTKudiap sHaaa SXIIWIaHUIIH,
uryoxacus.

MasiymoTiapra Kaparasjaa, KaHol ycumiuru TomkeHT BuioAtuna 1939 iunpan caHoar
MUKECHAA eTuITHpwia Oonuianrad. MacanaH, yTran acpHuar 80-iiwuiapuaa 22 MUHT TEKTap €p
MaiiioHuaa mnapBapunuianuO, 350 MUHT TOHHAJaH 3UEN KAHOM XOM amécu TaiépiiaHras. V3
HaBOaTuja, XoM amé KaWta unuiaHuO, 37 MuHr TOHHA Toja onuHrad. lllynman 75 — 80 dowusmu
Poccusi, bontuk6yiin, Yxpaumna, Kuprusucron, Koszorucron PecnyOnukanapura xom amé
cudatuna xyHatwirad. bynnan tamkapu, Kyb6a, bytok bpurtanus, bensrus, boarapus, [lonpma
KaOM JlaBiatiapra SKCHopT KWiuHrad. Kojaran KucMuruHa y3umMus3aa yykKyp Kaita uiuianuo, tTaiép
MaxcyJoTjiap OJUHTaH.

“Tonanu 3kuH”, JeraHaa, XaJlKUMHU3 Ky3 YHTUIa Fy3a raBraja”aau. bupox kaHol Tosacu
xaM mnaxtaHukuaan Konmummaau. [y 6ornc XamaycTiauk maBiatiapu, XOpHWKHH Mamiakatiapaa
yHra tajal FosT KarTa. Y MaluHIUTH, TUIIUKIATH, CAHOATOOIUIUTH, TbHHU, SAXIIU TYKWIMIIH OUIaH
axpanuO Typaau. Kanomn tonacuan viIaHraH MaxcysaoTiap HaMJIMKHH Y3Ura TOPTUIIM XaMJa Te3
YyTKa3yBYaHIUTH (TUTPOCKONUK) Ty(ainu OomKa TEXHUK YCUMIIMKIApAAaH OJUHAIUTaH
MaxCyJIOTJIapJlaH YCTYH TypaJiu.

X03Upryu nataa KaHON WIUIApH AJIEKTPOTEXHUKA CAHOATHAA Kabelb MaxCyloTIapy HILIa0
YUKapUIlga, TYKUMAauyWIMK CAaHOATHIA Xap XU ra3iaMainap, MeOenb MaTojapy Ba I'wjiaM TYKUIIAA,
XalK X¥Kaauruyaa Ope3eHT, apKoH, YT VUMPHII Y4YyH HIUIATHWIAQJAWTaH STMIyBYaH IUIAHTIAp
Taiépiamga acocuid XoM ameé XxucoOmaHaau. XaTTo, KaHOIHU OMpramMy4M KalTa WIUIANIIa XOCHII
Oymagural YMKMHIUCH XaM KOHHM ¢oiaa. YHIaH KypWIUII IUTUTajIapu, TUAPOJIM3 CAaHOATUAA 3Ca
NeKTHH, cnupt, Pypdypona kadbu kumEBuit Mmoamanap onumaa dongaranmwiany. Lllynapausar y3u
KaHOITHUHT UKTUCOAMETAATH aXaMHUATH HEUOFJIN KaTTa SKAaHJIUTUHU KypcaTud Typubdu.

Kanomn memmtonos3a onuin ydyH acocuid XoM aménapaan oupu xucoOnaHaan. UyHKH Ma3kyp
Yyeumiuk Tapkubuna nestonaoza Mukaopu 50 — 60 ¢ousHu Tamkun Kuiaanud. byryHru kyHupa y
AKUI, ABctpanus, SAnonus, Ucnianus gaBiatiapua KOFo3 CaHOATHHU XOM amié OwiaH kadomatim
TabMMHJIAII MaKcaJnuJa KaTTa MaliJJoHIap/ia apBapUILIIaHMOK/A.

AHaJIUTHUK TaxJIWLIap HaTHXKAacura Kypa, KaHOI YCUMIIUTH/IaH TOJIACUHH aXpaTHO ONHIIaH
aBBaJI YHU MOSICH OMJIaH XOBY3/la CYHHI HamJIaHHII apaéHu Oakapuirad. Kanon nosicunu cysaa
48 coarrava ynuiad TypwiraniaH keinH yHuHr Hamiaurd 80 % ravanu Tanmikuia otrad [1].

[MHNUNXnpom myraxaccucnapu P.C.AmanoBa Ba B.E.YcTiornH TOMOHMIAH HamjaHTaH
KaHON TMOSICHHU HaMJIUTMHUA Te3 QypcaTna YadallHd TabMUHJIAIl MAaKCaJuJa YHUHT KHUYUK
(maccacu 30 1, y3ynnuru 12 mm) maccacuau BXC-1 pycymnu maGoparopust mpubopuaa 4 MHUH
JTAaBOMHJIa KYpPUTHUO aHUKJTANTHYU TaBcust dTraninap [1].

[2] wmga Kamwuisp-FOBAaKIM KOJUIOWJ MarepHaiap OWilaH HaMIUK COPOCHUSACHUHUHT
TEPMOAMHAMMK TEHIVIaMajapyd Ba YJIAPHUHI TUTPOCKONUK XYCYCHATIAPUHUHI YXIIAIUIUTH
MPUHIMIIA  aCOCHJA YCUMIIMK TOJAJApUHUHT MYBO3aHAaT HAMIMTHHM —XHcOOJiam  ycynu
KEJITUPUIITaH.

bab3u-6up ToNanM SKUHIAPHUHT TUTPOCKOMHUK MYBO3aHAT HAMIIMTH TakpuOanmap YTKa3HIll
yCyiu OWJIaH aHUKJIAHTaH.

Macanan [3] umina qapaxTiaapHu Ky Typaapy Y3MHUHT KUMEBUN Ty3WIUIIH OWJIaH Ky/a
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KUMMH Ty3ujauiura sra OYIMIIMHM Ha3apJa TyTraH XoOJAa, YHUHI ajloXuja KHUCMJIapuHU
TMTPOCKOINIUK MYBO3aHAT HAMIIMTH TaXpuOanap YTKa3ull ycylu OUIaH aHUKJIaHTaH.

[4] umparm MyTtaxaccuciap JAapaxTIapHA KYI TypJiapuliaH aloxuja KUCMIIApUHU
TMTPOCKONIUK MYBO3aHAT HAMJIMTHM Takpubasap YTKa3ull yCyiau OWlaH aHMKJIAQHTAHJIWIH acoCHJa
KEeNTUpUO YMKapuiIral Xucod TEeHIJIaMaJapyuHU KaHOIl, 3UFUP, MaxTa Ba OOIIKA TOJIATH YCUMIHKIAP
YU4yH XaM HIUIaTUIOI MYMKUH Je0 xucoOnaiawiap, SbHM OOIIKa TOJAIM YCHUMIIMKIAPHU
TUTPOCKOIIMK MYyBO3aHAT HAMJIUTY aHUKJIAIIIA KYJlall MyMKUH 3KaH.

Kanon Tonmacu Ba ToslanM YMKUHAWIAPUHU CYHBUH YCylJa KypUTUII YCTUAA WIMHN
TEKIIUPULI HMHCTUTYTJAPH, KOHCTPYKTOpJap Ba KaHOIHU JacTiaOKd MILIall coXacuiaru
uniaéTral MyTaxaccuciap Kyn Wuiap TalKUKOT onb Ooprasiap.

MockBa MCCUKJIMK TEXHUKAaCH MHCTUTYTUHUHI TOJIaHW KYypUTHUII JabopaTopuscH y3yH Ba
KaJITa KaHOIl TOJIACMHU KYpUTHUII y4yH MaiajaHraH €FOWJIMKHU EKMILIJAH OJIMHIaH TYTHH rasu
OwiaH HIUIaiaurad KOMOMHAUSUTAIITUPUITaH KYPUTHII MallMHACUHU UILIa0 yukkaH. Jlekun Oy
KYPUTTUYHMHT MII YHYMH KyAa MacT OYiIraHu y4yH yHH y3yH Ba KajiTa ToJjla OJMII IMOTOK
AUHMSICHIA WMOUIaTUO OYnMmarannurud cababnu unpiad YuKapuiura >KOpHM 3TUiIMarad. YHUHT
YypHUra KaHOIN 3aBOJUIapHJia MOTOK JMHHUsIApAa Muulaiaurad rokopu um yaymiau CJII-210-J11
KypuTrauiaapu unniad yukwira (1-pacm).

CJII'-210-JI1 xypuTruud y4 KaBat
JEHTAa  TPAHCHOPTEpPIAM  KyI  30HAJIH,
KOHBelep cucreMacuaa TYTyH rasu OuiiaH
WIUTAMIUTaH YCKyHa 0Yim0, KaHOTIaH y3YH
TOJIa OJIMII IOTOK JIMHUACUAA YpHATHJIAIU
Ba y3yH TOJaHW KypPUTHII YYyH XHU3Mar

KUJIAIHN. Kyputum MaliuHacu

TabMHUHJIarn4d UTUII TYHHCIW, TalluIl
1-pacm. Kanom Tonacuuu Kypuruin yayd CJIT-210-J11 > KYP y i

cUcTeMacuaH ubopar. N rasu

KYPUTTUYINHU CXEMACH.
apajaliMacMHUHI  OMp  KUCMHUHU  sHa

KaiiTazaH KypUTHII 30HAIapHaa WIUIATHINII MYMKHH. EXUIFM cudaTHa TeXHMKaBHil KEpOCHH,
JM3eIb CHUIFUCH, COSl MOMHIaH (oiimaaHuIniy MyMKHUH [5, 6].

Tona TemmMKIM MIACTUHKATAPAAH MOOpAT Y4 KaBaT JICHTAIM TPaHCHOPTEpAa KypHUTUIIAIH.
Tona onauH OKOpUIATH, CYHTpa YpTajgard Ba OXUPH MACTIArd TPAHCIOPTEpIAAH YTUO KypHiiaH.
Jlekun Oy KypUTTHYJa TOJAHU KypPUTHUIN JABOMUWINTY, KYpUTHII AreHTHMHUHT XapOopaTHHU
Oapkapop y3rapmac OVIMIIMHM TabMUHIA0 OynMaiinu. SlHa Oup KaMUYWIUTH TYTHH Ta3UHU TOJIAHU
paHrura TabCUp STUIINA HATH)KACKUA YHUHT CU(aTUHU MacaliUuIIuanp.

VIKkaswiraH KucKada — aHATHTHK TaxJIWwuiap  HaTHKACUZAaH  MabiIyM  OYJIIMKH,
PecriyOnukaMu3ia 1y BakTrada KaHON YCUMIIMTHAAH TAlIKAPH TOJAIW YKUHIAPHU TOJACHHH OJIHIII
MakcaJuaa 3KM0 KypuiIMaraH Ba KaHON TOJIACMHM KYPHUTHII YYyH TaBCHUS JTHJITAH YCKYHaHU
KaHOIIaH TaIlKapu OOIIKA TONAld SKUHJIAPHHW TOJIAJTH MaxCyJIOTIapUHU KYPUTHUII Kapa&HUHU
BTUOOPra OJITaH X0JIJIa TAKOMUJUTAIITHPHUII MaKcaara MyBo(puK SKaH.

Xyaoca. PecmyOnukamm3mga maxtagaH OoIIKa TONANH OKHUHJIAPHU TOJNACHHHU  OJUII
MakKcaJuaa OdKWII Ba yhapAad cudativ ToJlaqu MaxcyjloTiap Onuil Basudacu KyWWITaH.
IOkopugarn yTka3unran aHAJUTUK TaxJWDIap HaTWkacura Kypa, (akaT KaHON YCHMIIMTHHU
TOJIACMHM OJIUII MaKcaauja KWITaHW Ba YHUHT TOJIACHHHM KYyPHUTHIN OYiinda OMpMyHUYa TaIKUKOT
Wnutapu  OakapwiraHUd aHWKJIAHAW, JIEKHWH TOJAJIM MaxXCYJOTIApHU KYpPUTHII TEXHOJOTHK
XKapaCHIapuHU TaKOMIUTAIITHPHIN Makcaara MyBOMUK JeraH Xxyjocara KeauHau. Winmwmid
TaIKUKOTIAp WYHAIWIIM acOCIaHAM Ba KeNrycujaa OakapuiaJuraH WIMHH TaIKHUKOT HILIapH
Oenrmnad oONHHIIH.
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UXK RUSUMLI CHIGITLI PAXTADAN YIRIK IFLOSLIKLARNI AJRATISH
USKUNASINI TAKOMILLASHTIRISH

Q.0. Toshmirzayev, talaba M. Hakimova

Farg ‘ona politexnika instituti,
(Qabul gilindi 22.02.2025y.)

Annotatsiya: Paxta tarkibida yirik va mayda iflosliklarning ko ‘pligi hamda paxtani ulardan tozalash
va quritish texnologiyasi samaradorligining pastligi olinayotgan paxta mahsulotlarining sifati past,
tannarxining yuqori bo ‘lishiga olib kelmogda. Natijada paxta mahsulotlari narxlari hamda olinadigan
daromad va sof foyda ko ‘rsatkichlarining past bo'lishiga sabab bo‘Imogda. Shunga ko ‘ra paxta
xomashyosini iflosliklardan tozalashning yangi usullarini va yuqori ish unumiga ega bo ‘Igan resurstejamkor
uskuna va texnologiyalarni ishlab chigish muhim vazifalardan hisoblanadi.

Kalit so‘zlar: UXK uskunasi, yirik ifloslik, arrachali baraban, chigitli paxta.

Annomauun: Odunue KpYRHbIX U MEIKUX NpuMecell 8 XI0nKe U HU3Kas 3¢hekmuenocms mexHono2uu
O4UCmKU U CyuKu xaionka npueodﬂm K HU3KOMY Kadecmey u 8bICOKOU CMOUMOCMU nozzyqaemoﬁ XJIONKOBOU
npooykyuu. B pezyibmame yenvi HA XIONYAMOOYMAIICHYIO NPOOYKYUIO, A MAKICe NOKA3amenu 00x0008 u
yucmou npu6bl]lu HU3Kue. CoomeemcmseHHO, pa3pa60m1<a HOBbIX M€m0(306 OHYUCmMKU XJIOnKa-cvlpya om
npumeceli u pecypcocbepezarowe2o 000py008aHUS U MEXHOA02ULl C BbICOKOU HPOU3BOOUMETbHOCIBIO
A6SAEMCsL 0OHOU U3 BAINICHBIX 3A0aH.

Knroueswie cnosa: Texnuxa YXK, kpynrulii Mycop, nuivHbuill 6apaban, cesHvlil XA0NOK.

Abstract: The abundance of large and small impurities in cotton and the low efficiency of cotton
cleaning and drying technology lead to low quality and high cost of the obtained cotton products. As a
result, the prices of cotton products and the indicators of income and net profit are low. Accordingly, the
development of new methods of cleaning raw cotton from impurities and resource-saving equipment and
technologies with high productivity is one of the important tasks.

Key words: UXK equipment, large dirt, saw drum, seeded cotton.

Chigitli paxtani har xil aralashmalardan tozalash uchun, ularning (aralashmalarning) fizik-
mexanikaviy xususiyatlarini nazarga olish hisobiga texnologik uskunalar turi tanlab olinadi.
Masalan: yirik iflosliklarni chigitli paxtadan ajratishda arrachali barabanlar seksiyasidan
foydalaniladi.

Chigitli paxtani iflosliklardan tozalash samaradorligi uskuna ish organlarining chigitli
paxtaga ta’sir etish usuliga: to‘rli sirt yoki kolosnik ustida chigitli paxtani silkitish, tozalash vaqtida
havo oqimining aralashishi, arrachali barabanlarga chigitli paxta bo‘laklarining ganday titkilab
tarashiga bog‘liq. Tozalash uskunalari ish organlarining chigitli paxtaga ta’siri o‘z navbatida bir
qator sabablarga: uskunaning ish unumdorligiga, ishchi gqismlarining aylanish tezligiga, ish
organlari orasidagi texnologik oraliglarga, ularning tuzilishiga, chigitli paxtaning nechanchi marta
tozalanishiga bog‘liq.

Chigitli paxtadan yirik iflosliklarni ajratishda UXK uskunasidan foydalaniladi. UXK-agregat
seksiyalari uch xil bo‘lishi mumkin: UXK.01-boshlang‘ich seksiyasi, UXK.02-o‘rta seksiyasi,
UXK.03-oxirgi seksiya.

Bularning bir-biridan farqgi: UXK.01-seksiyasida ta’minlovchi valiklar o‘rnatilgan bo‘lsa,
UXK.03-seksiyasida tozalangan paxta mashinadan chigadigan joyiga yopiq nov o‘rnatilgan.

UXK.02 seksiyasi-ikki tarafidan qo‘shimcha seksiyalar ulashga moslashtirilgan bo‘lib, shu
o‘rta seksiya hisobiga, agregatdagi seksiyalar sonini ko‘paytirish yoki kamaytirish mumkin (1-
rasm). Qiyin tozalanadigan paxtaning seleksion navlarini tozalashda, agregatdagi seksiyalar soni
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6+7 gacha ko‘paytiriladi. Masalan: KOGT-majmuasi shu qiyin tozalanadigan paxta navlari uchun
ishlatilmoqda.

A

-+ e ¥

negizida tuzilgan UXK majmuasi.

Paxta tozalash korxonalarida ishlab turgan UXK rusumli tozalagichning bir gator afzalliklari
bo‘lishi bilan birga, bu uskunaning texnik muammolari mavjud, ular quyidagilar:

e UXK paxta tozalash uskunasi juda katta quvvatda elektr energiya iste’mol giladi;

e Ushbu tozalagich paxtadan mayda va vyirik iflos aralashmalarni tozalashga
mo‘ljallangan bo‘lishiga qaramay, qo‘lda terilgan 4-4.5 % ifloslikdagi paxtani
tozalashga mo‘ljallanganday bo‘lib qolmoqda. Mashinada terilgan 10-18% ifloslikdagi
paxtalarni me’yoriy ko‘rsatkichda tozalay olmaydi. Bu esa kata muammo.

Muammolarni ijobiy hal etilishi magsadida, zamonaviy innovatsion paxta tozalagich
qurilmasini konstruksiyasini tayyorlash zarur bo‘lmoqda.

1 Ishlash jarayoni paxta qurilma bunkeriga kelib
tushadi va ta’minlagich orgali bir-biriga garab aylanuvchi
rezina qoplamali qozigchali barabanga yo‘naltiriladi.
Qozigchali baraban 15° giyalikda joylashtirilgan bo‘lib,

‘ = paxta yuqoridan pastga tomon yo‘naltirilishi davomida

il = :  vyaxshilab titkilanadi va tozalash samarasi yuqori bo‘ladi.

¥ " Paxtadan ajragan mayda iflos aralashmalar to‘rli yuzadan

o tashgariga chigarib yuboriladi. Qurilmaning yuqori gismiga

& | B > quyosh panellari o‘rnatilgan bo‘lib, muqobil elektr energiya

' kalorifrlarni gizitib qurilmaning ichki gismiga issiq havo

berib turadi. Qurilma ichidagi paxta gizishi hamda

yaxshilab titilishi natijasida yuqgori samara bilan tozalanadi.

2-rasm. Qoziqchali baraban. 1-qozigcha- Qoziqgchali ba(aban qoz'iqcha‘lari rezina goplamg bila}n

rezina qoplamali baraban, 2-rezina goplama, doplangan bo‘lib, paxtani qoziqchalar ish jarayonida urib
3- 100mm li metal quvur. ishlashida paxtaga mexanik shikastlanish keltirmaydi.

Xulosa o‘rnida shuni aytish mumkinki, paxtani yirik

iflosliklardan tozalaydigan mashina samaradorligini oshirish bo‘yicha bir qator ishlar bajarilgan.

Mashinaning tozalash samaradorligi bilan birga paxtaning iflos aralashmalarga qo‘shilib ketmasligi

bo‘yicha ham izlanishlar olib borilgan. Paxta xomashyosini arrali baraban yuzasiga ildirish

moslamasini ishlab chigarish sharoitida sinash natijalari amaliy sinov natijalarini tasdiglangan.

Ushbu maqgolada paxtani yirik iflosliklardan tozalaydigan mashinalarning konstruktsiyasini

takomillashtirish bo‘yicha o‘tkazilgan tadqiqotlar o‘rganilib taxlil qilindi.

Adabiyotlar
[1]. M. A. Babadjonov, A. P. Parpiyev, M. T. Tillayev «Paxtani dastlabki ishlash texnologiyasi va jixozlari» Darslik.
Toshkent-2013. 122-bet.
[2]. F.B.Omonov. Paxtani dastlabki ishlash bo‘yicha spravochnik (ma’lumotnoma) — T.: Voris, 2008. — 413 bet.
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ZAHIRANI BOSHQARISHNING MATEMATIK MODELI VA UNI MATHCAD
DASTURIDA YECHISH

A. Abdurazakov, N.A. Maxmudova, N.T. Mirzamaxmudova

Farg ‘ona politexnika instituti,
mirzamaxmudova@mail.ru
(Qabul qilindi 22.02.2025y.)

Annotatsiya Ushbu magolada zahirani boshgarishni matematik modeli qurilgan, ya'ni bu masalani
chizigli programmalashtirish masalasini yechishga keltirilgan va MathCAD dasturida amaliy masala tahlil
gilingan.

Kalit so'zlar: Zahira, saglash, magsad funksiya, maksimallashtirish, cheklovlar, xom ashyo,maxsulot
hajmi.

AHH()mal{u}l.'B aaHHOZz cmambe Cmpoumcs mamemamudecKkast MO()e]lb ynpaeiernus 3anacamu, mo
ecmos 0aHHa}Z 361061%61 pewaemcsi C  NnOMOULbO JUHENUH020 npocpammuposanust, u AaHaIuIuUpyencs
npaxmuueckas 3aoaya 6 npozpamme MathCAD.

Knroueewie cnosa: Pe3ep6, XparneHue, yeineeas d)yHKL;u}Z, Maxkcumuzayusl, oepanuderusl, colpove, obvem
npoOyKyuuU.

Abstract:This article constructs a mathematical model of inventory management, i.e. this problem is
solved using linear programming, and a practical problem is analyzed in the MathCAD program.

Keywords: Reserve, storage, objective function, maximization, constraints, raw materials, volume of
production.

Kirish.

Zahirani boshqgarish har bir korxonani asosiy va muhim vazifalaridan biridir. Zahirani
boshqgarishning asosiy vazifalaridan biri- resurslarni samarali saglash va mahsulotni saglashdan
iborat. Korxona foyda olishi uchun ishlab chigarish harajatlarini va sarflash darajalirini
minimumlashtirishga harakat qilinadi. Umumiy foyda esa maksimumlashtiriladi. Zahirani
saglashning bir necha modellari mavjud.

1. Zahirani boshgarishni chizigli programmalashtirish masalasiga keltirish.

Ma’lumki, ishlab chigarish harajatlari va saglash harajatlarini minimallashtirishga harakat giladi.

Asosiy magsad- ishlab chigarishdan olingan umumiy foydani maksimallashtirirshga yoki umumiy
harajatni minimallashtirish kerak. Buning uchun matematik model quriladi.[1]

X —(i :1,_n) - korxona rejalashtirgan mahsulot migdori.
S, —(i =1,_n) - bir birlik mahsulotni omborda saglash harajatlari.

c —(i :L_n)- bir mahsulotdan olingan foyda yoki bir birlik mahsulotni sotib olish bahosi.
Bu yerda magsad funksiyani ikki xil usulda tuzish mumekin. [1]

Z= Z ) = max umumiy foydani maksimallashtirish

Z= z ¢;X; +S;x ) — min umumiy foydani minimallashtirish.

Cheklovlar

Za”xI <b,i=1n

Bu yerda
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a; - I-mahsulotlarni ishlab chigish uchun j- resursdan sarflangan mahsulot migdori.

b. - i- resursning maksimal miqgdori.

Misol. Korxona mahsulot ishlab chigaradi. Mahsulotni ishlab chigarish uchun xom ashyo, ishlab
chiqarish vaqt (c), uni saglash uchun harajat sarfi quyidagi jadval orgali berilgan. Korxonani
umumiy foydasini maksimallashtirish [2]

1-jadval
A 30 5 2 2
B 40 3 1 1
C 25 4 3 0.8
D 36 2 2 0.4
ORICIN = 1
Z(x1.x2.x3.x4) = 28-x1 + 39-x2 + 24.5-x3 + 35.6-x4
x1 =0 =0 x3=0 =0
Given
5x1+3x2+ 4x3+ 2-x4 <200
2x1+x2+3x3+2x4<70
x120 220 x320 %20
Z(x1,x2,x3.x4) = Maximize(Z,x1,x2.x3,x4)
)
65 3
Z(x1,x1,x3,x4) = . Zmax = 39-65 + 35.4-25=2623 x 107
2.

1-rasm.

2- misol Krivoshin- shatun mexanizmi berilgan. Uning aylanma chastotasi 0 zgarishi ¢ ga
teng. Polzunning vaqtga bog'liq tezligini toping.

yt Krivoshin
shatun
Ly L
polzun
Ry B { \. -
Vit

2-rasm.

Polzunning harakatini 0'rganamiz. Buning uchun uning matematik modelini tuzamiz.

Krivoshinning burilish burchagi vagtga bog lig bo'lib, o(t)= a)tga teng.
Ma’lumki, koordinata boshida polzungacha bo"lgan masofa
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2

B (t)=arccos, [1-| L, M

L,
X(t)=Lycos(ep(t))+Lsin(B(t))
Bu holda
gt

> f = omega-f;

fi=wt
i 2
betta = arccos[sqrt[] — ( L0-sin(f) J J]’
> Ll
. 2
betta = arccos 1 — M
L

> x(2) == LO-cos(f) + LI-sin(betta);

x:=t—L0cos(f) + LIsin(betta)
> Diff (x(¢), 1) = diff (x(), t);

L0 sin(w 1) cos(w?) ®

LO? sin(wt)2
L
Bu ko rinishdagi uslub bilan professional ta'limda matematik apparatni information
texnologiya bilan integratsiyasi malakasi hosil gilinadi.

Xulosa, zahirani boshgarishning matematik modeli qurilgan, ya'ni bu masalani chizigli
programmalashtirish masalasini yechishga keltirilgan va MathCAD dasturida amaliy masala tahlil
gilingan. Ushbu uslubiyot bo’lajak mutaxassislarning kompetentligini oshirishga yordam beradi va
kreativ fikrlashga uchun zamin yaratadi [2].

= -L0sin(0?) ® +

. 2
m [L()cos(mt) + LI M J
L1

L1

Adabiyotlar
[1]. Abdurazakov, A., Mirzamahmudova, N., & Maxmudova, N. (2021). “IQTISOD” yo’nalishi mutaxassislarini
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ZAMONAVIY ILMIY-TEXNIK O‘ZGARISHLAR SHAROITIDA ILMIY-TEXNIK
MATNLARNI TARJIMA QILISH MUAMMOLARI

U.I. Nishonov

Farg ‘ona politexnika instituti,
(Qabul gilindi 22.02.2025 y.)

Annomauus. B cmamve paccmampugaiomcest npooiemvl nepeeood HAy4YHO-MeXHUYECKUX mekcmos 8
VCIIOBUSIX  COBPEMEHHBIX HAYYHO-MeXHUuueckux usmenenuu. QOyenusaemcsi GaAX’CHOCMb MOYHOCU U
2PAMOMHOCIU Nepesoda 8 KOHmeKcme ObICMPo Pa38UEaroOWUxcsi MexXHOI02Ull U NOCMOSHHbIX USMEHEeHUL 8
HAYYHBIX 001aCHAX.

Kniwouesvle cnosa: nayuno-mexuuyeckuil nepegoo, MeEPMUHONO2Us, NEPeBO0 HAYYHBIX MEKCMO8,
agmomamusayus nepesooa, Clo8apu, CoBPeMeHHble MEXHON02UU, NEPEBOOUeCcKiUe NPODIeMbl.

Annotatsiya. Maqolada zamonaviy ilmiy-texnik o ‘zgarishlar sharoitida ilmiy-texnik matnlarni tarjima
qilish muammolari ko ‘rib chiqiladi. Tez rivojlanayotgan texnologiyalar va ilmiy sohalardagi doimiy
o zgarishlar kontekstida tarjimaning aniq va to ‘g ‘ri bo ‘lishining ahamiyati baholanadi.
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Kalit so<lar: ilmiy-texnik tarjima, terminologiya, ilmiy matnlarni tarjima qilish, tarjimani
avtomatlashtirish, lug ‘atlar, zamonaviy texnologiyalar, tarjimonlik muammolari.

Abstract. The article discusses the problems of translating scientific and technical texts in the context
of modern scientific and technological changes. The importance of accuracy and correctness in translation
is assessed in the context of rapidly developing technologies and constant changes in scientific fields.

Keywords: scientific and technical translation, terminology, translation of scientific texts, translation
automation, dictionaries, modern technologies, translation problems.

Hozirgi globalizatsiya va madaniyatlararo muloqot davrida davlatlar o‘rtasidagi xalgaro
munosabatlar, savdo-moliyaviy va iqtisodiy bog‘ligliklarning kengayishi, Yevropa va butun dunyo
davlatlarining integratsiyasining kuchayishi, fan va texnika rivojlanishi, shuningdek, ilmiy-texnik
axborot almashinuvi chet tilining igtisodiy, ilmiy-texnik va madaniy taraqgiyot uchun ham, turli
xalqlar va madaniyat vakillari o‘rtasida og‘zaki va yozma muloqot vositasi sifatida ahamiyatini
yanada oshirmoqda. Zamonaviy ilmiy-texnik o‘zgarishlar davri zamonaviy jamiyatning barcha
jabhalarini qamrab oladi va o‘zgaruvchan iqgtisodiy sharoitlarda, zamonaviy texnologiyalar yuqori
darajada rivojlanayotgan paytda, ilmiy matnlarni tarjima qilishda amaliy ko‘nikmalarga ega
mutaxassis tarjimonlarga bo‘lgan ehtiyoj alohida ahamiyat kasb etmoqda. [lmiy adabiyot va turli
sohalarga oid texnik matnlar tarjimasi uchun bunday mutaxassislarga talab aynigsa dolzarb bo‘lib
golmoqda.

Zamonaviy texnologiyalar, xususan, butun dunyo olimlariga axborotni darhol almashish va
birgalikda tadgiqotlar olib borishda yordam beruvchi aloga vositalari tufayli, zamonaviy fan ilgari
ko‘rilmagan natijalarga erishdi. Shu sharoitda ilmiy adabiyotning sifatli tarjimasi talabining sezilarli
darajada oshishi kuzatildi. Ilmiy adabiyot tarjimonlari doimo o°z lug‘at boyligini to‘ldirib borishi,
terminlarni tushunishi va ularning ma’nosini bilishi zarur. A. L. Pumpyanskiyning fikricha, “Ilmiy-
texnik adabiyot tarjimasi — bu tilshunoslik bilan, bir tomondan, fan va texnika bilan — boshga
tomondan kesishgan maxsus yo‘nalishdir. Shundan kelib chiqadiki, ilmiy va texnik adabiyot
tarjimasini tilshunoslik, masalan, umumiy til savollari va tor terminologiyani o‘rganish nugqtai
nazaridan ko‘rib chiqish lozim” [1, b. 25].

[Imiy-texnik matn tarjimasi kelajakda qo‘yiladigan talablar — ekvivalentlik, adekvatlik,

informativlik, mantiglilik va aniq ifodalanishga javob berishi shart. lImiy-texnik matnning tarjimasi

yugqori sifatli, ya’ni adekvat va ekvivalent bo‘lishi uchun tarjimondan quyidagi birlashgan va o‘ziga
x0s qobiliyatlar, ko‘nikmalar va zarur nazariy bilimlar talab etiladi:

. Abstrakt bilimlar: xorijiy tilning fonetik, leksik va grammatik tuzilishi (leksik birliklar,
grammatik mezonlar, so‘z tuzilishi);

. Amaliy bilimlar: ilmiy-texnik matnlarni tarjima qilishning o‘ziga xosliklari (tarjima
modifikatsiyalari turlari va ularning mosligi);

. Lingvistik amaliy bilimlar: tarjima usullari (transliteratsiya, kalgirovka, almashtirish, joy
almashinuvi, qo‘shimcha kiritish, qisqartirish, tavsifiy va antonimik tarjima usullari);

. Ekstralingvistik bilimlar: maxsus matnni tarjima gilish uchun zarur bo‘lgan axborotga ega
bo‘lish, bu esa matnni qayta ifodalashda va tarjima tilida ongli hamda adekvat xizmat
ko‘rsatishda muhim ahamiyatga ega.

Ushbu maqolada biz ilmiy matnning o‘ziga xosliklarini va tarjimon ushbu sohada
ishlayotganda duch kelishi mumkin bo‘lgan muammolarni, ilmiy tarjimaga qo‘yiladigan asosiy
talablar va yuqori sifatli natija olish uchun qo‘llanishi mumkin bo‘lgan tarjima usullarini
o‘rganishga harakat qilamiz. Avvalo, “ilmiy tarjima” nimani anglatishini, uning badiiy va boshga
tarjima turlaridan nimada farg qilishini aniglab olish lozim. Iimiy uslub ilmiy-tadgiqot ruhidagi
so‘zlarning keng spektrini o‘z ichiga oladi — xulosalar, annotatsiyalar, sharhlar, eslatmalar, diplom
ishlar, dissertatsiyalar va monografiyalardan tortib. Digqatga sazovor bo‘lgan mezonlar quyidagilar
hisoblanadi: vazifa, uslub, matnning tashkil etilishi va uning qismalari o‘rtasidagi bog‘lanish.
Akademik matnning tashqi tuzilishi (boblar, segmentlar, paragraflar) bilan bir gatorda uning ichki
tuzilishi ham mavjud.

lImiy matnni tashkil etish xususiyati — umumiydan shaxsiy tomon o‘tish va materialni
muammo va xulosa shaklida ifodalashdir. Matn qismlari o‘rtasidagi bog‘lanish va bir fikrdan
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boshqasiga silliq o‘tish uchun turli matn va ifodalardan foydalaniladi: qo‘shimcha (kpome Toro,
Oonee TOrO...); qarama-qarshilik (xots1, ogHaKo, HECMOTPS Ha, TEeM He MeEHee ...); sabab-natija
ifodalaydigan (mostomy, B pesynbTare, u3-3a ...); aniqlik kiritish (qpyrumu cioBamm, TO ects,
Hampumep...) [3, s. 31].

Terminologiya. Masalan, ilmiy fikrning asosiy shakli sifatida tushuncha gabul gilinadi,
deyarli har qanday leksik birlik ilmiy matnda o°ziga xos leksik birliklar — ta’riflar bilan ifodalanadi.
Termin — bu ma’lum fan va texnika yo‘nalishiga xos bo‘lgan so‘z yoki ibora bo‘lib, aniq semantik
chegaralarga ega. Shunday qilib, terminologiya — bu muayyan fan doirasidagi fikrlarning tegishli
so‘z ifodasida aks etuvchi tizimi. Agar umumiy til (terminologiyadan tashqarida) matn bir nechta
ma’nolarga ega bo‘lishi mumkin bo‘lsa, unda u aniq terminologiyaga kiritilganda, ma’no aniq
bo‘ladi va tarjimada kundalik hayotda qo‘llaniladigan ifodalardan farq qiladi. Shu sababli, tarjimon
ilmiy matnni tarjima qilishda ko‘pincha lug‘atdan foydalanmaslik yoki lug‘atni to‘g‘ri qo‘llay
olmaslik, shuningdek, atamani, xususan, o‘z ona tilida ham, to‘liq tushunmaslik kabi muammolarni
hal gilishi kerak.

Grammatika. Ilmiy muloqot uslubiga xos o‘ziga xos grammatik hususiyatlar mavjud.
Masalan, leksik ma’no yo‘qolishi va fe’llarning abstraktsiyasini oshirishga intilish, shuningdek,
“bo‘lish”, “hisoblanish”, “nomlanish”, “deya atalish”, “aylanish™, “amalga oshish”, “ko‘rinish”,
“ifodalanish”, “tuzilish”, “ega bo‘lish”, “aniqlanish”, “namoyon bo‘lish” kabi fe’l bog‘lovchilarning
tez-tez qo‘llanilishi kuzatiladi; bunda asosiy ma’no yukini fe’l emas, balki tegishli ta’sirni
ifodalovchi ot o‘tiradi: “kelib chiqish — paydo bo‘lishga, o‘limga, buzilishga olib kelish”; “ishlab
chiqgarish — hisob-kitob, o‘Ichov, tadqiqot, tahlil”; “kelib chiqish — xulosa chigarishga olib kelish”.
Shuningdek, ilmiy stil uslubi ko‘pincha shaxsni aniq ko‘rsatmaydigan va noma’lum shaxsli fe’l
shakllaridan foydalanishga moyil: “distillatsiya amalga oshiriladi — distillatsiya hosil qilinadi”;
“muammo bartaraf etilishi mumkin — xulosa chiqariladi” va hokazo. Lingvistik tadqiqotlarga ko‘ra,
haqiqiy zamon fe’llarining foizi o‘tgan zamon shakllariga nisbatan uch barobar ko‘p bo‘lib, jami
fe’l shakllarining taxminan 70 foizini tashkil etadi. Akademik matnlarda shuningdek, “3necs MmoxHO
caenarh ciaeayromui BbBoA ...~ kabi inert ifodalar ham tez-tez uchraydi. Tarjima sohasida
ishlashga tayyorgarlik jarayonida “Tarjima nazariyasi” va “Professional tarjima nazariyasi” kabi
asosiy nazariy fanlarni o‘rganish ham muhim o‘rin egallaydi, ular “tarjima lingvistikasi” (tarjima til
hodisasi sifatida o‘rganiladigan tilshunoslik bo‘limi) sifatida qaraladi. Ushbu fan doirasida odatda
1950-1970 yillarda shakllangan lingvistik tarjima doktrinasi o‘rganiladi, u esa axborot uslubidagi
matnlarni tarjima qilishda qo‘llaniladi. Lingvistik tarjima doktrinasining asoschilariga A. V.
Fedorov, L. S. Barkhudarov, Ya. I. Retsker, V. N. Komissarov, A. D. Shveytser va boshga
tilshunoslar kiradi. Keyinchalik, mashhur tarjima nazariyotchilari E. V. Breus, R. K. Minyar-
Beloruchev, 1. S. Alekseeva, L. L. Nelyubina, S. V. Tyulenovning ishlarida “tarjima nazariyasi”
fanining kontseptsiyasi yanada kengaytirildi. Umumiy tarjima kontseptsiyasi tarjima jarayonidan
olingan xulosalarni tasniflaydi va ularni isbotlaydi, tarjima jarayonini va uning natijalarini
umumlashtiradi, tarjima ishida mavjud bo‘lgan sharoit va omillarni baholaydi.

Ushbu magqolada ilmiy matnning o‘ziga xos xususiyatlari va tarjima jarayonidagi asosiy
muammolar tahlil gilindi. [Imiy tarjimaning o‘ziga xos talablari va yuqori sifatli natijalarga erishish
uchun qo‘llaniladigan metodlar ko‘rib chiqildi.Shuningdek, ilmiy matnlarni tarjima qilishda
meyoriy va stilistik jihatlarga ham e'tibor qaratish lozim. Tarjimada to‘g‘ri yondoshuv va tegishli
metodlarni qo‘llash orqali ilmiy matnning aniq va sifatli tarjimasi amalga oshirilishi mumkin.
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MYAJUTU®JIAP JUKKATHTA !

1. “daprona mnoguTexHWKa WHCTUTYTH WMnmuit — texnuka >xypHam” (“Hayuno -
texuuueckuil xkypHan @epll”, “Scientific — Technical Journal FerPI”) caxudanapuna
(dbyHIaMeHTall Ba TeXHUKa (haHJIapu coxacuaa SHTM WIMHM HaTwxkanapra sra O6ynran Ba 50 % nan
OPTHK KHUCMH WJITapu >bJOH KWIMHMAaraH y30eK, pyc, MHIJIN3 TWUIapuaa TailépiaHraH Makoyia Ba
KHCKa Xabapyiap KyWumaru Oynumiiap Oyiimda dom sTuiagu: (u3nka-MmareMaTuka gaHjaapu;
MEXaHMKA; KyPWIHII; JHEPreTuKa, JIeKTPOTEeXHUKA, 3JJIeKTPOH KypWwiMaljap Ba ax00poT
TEeXHOJIOTHSUIAPH; KUMEBMH  TEXHOJIOTMS Ba JKOJIOTHA; WKTUMOUM-UKTHCOAMU (aHjap;
KHCKa xalapJjap.

2. Maxkona crannapt A4 ymgaMmaard oK KOFO3HUHT Oup ToMoHuaa vangad 30 mwm, yHrnad 15
MM, FOKOpHIaH Ba mactaan 20 MM KEeHTJTIHKIA o Koaupuo, Times New Roman mpudrua, 12

pt ymuamma, Karopiaap opacu OMp opajMK OunaH €3ujaau Ba MKKM HyCXaJa TaKAUM KWIMHAU.
Makomanap XaXMU Yu3Majapcu3 cakku3 caxudanaH, Kucka xabapimap 3ca y4 caxudaman
OIIMACIITH Ba MKKUHYM Hycxacuja Oapua myamtudiap ¢GaMuIuscd, UCMHA Ba IapuQIapuHua
KypcaTHO UM30 YEKHIILTAPH JIO3HUM.

3. Makonara Kyduaarujgap WioBa KWJIMHAIW: W OakKapwiiraH TAIIKHJIOT HYJJIaHMacH;
y30eKk4a, pycdya Ba WMHTIM3Ya aHHOTAanusuiap (Oup Xun Ma3MyHJa Ba 5-6 KaropjaH ONIMACIUTH
3apyp), TasiH4 Ccy3j1ap, MaKoJa HOMJIAPH; JKCHEpPT XyJocacu; Myauauduaap TyFpucuaa
MabJYMOT (UII >XOWHM, J1aBo3uMH, Tenedonu, e-mail). Myammudnap opacuma ¢an mokropu
OynMaraH Takaupaa, IIy cOXa HMXTUCOCTUTH OViinya ¢aH JOKTOPUHHUHT TABCHUSICHM TaKJIUM
STHIIAN.

4. ®opmynanap xommnbiotepaa Word opmynanap myxappupunuar Math Type Bepcusicuna
é3unaau. Unszmanap Ba auarpaMmaliap CTaHAapT Koujauapra puosi KuianHrad xoinga 10x10 cm gan
karra Oynmaran Vyndampaa Tau€pnaHuimm, E3yBlap WMKOHM Oopuua colmap €ku  xapdiap
KYpUHHIIUAA OCpUIMIIN Ba ynap Makoyia caxudacuaa €Kd yu3Mara WioBaja TYIIYHTHPWIHIIN
no3uM. Makonama yn3manap conu 4 Tarada, KickKa xabapiapza 3ca 2 Tarada pyxcat dTHIa]IH.

5. MypoxaaT KWIWHTaH aaa0uéTiap pyixaTd Makola OXUpHAa KyHumarda TapTudaa
KEeNTUpUIaAN: MyaJUIMPHUHT QaMUIUACH, UCMH, mapudu, KuToO0 (KypHAJI)HUHI HOMH, HALIPUET
(kuTOOMap yuyH) HwiM, KypHan HoMepH, caxuda (KypHan ydyH). Makona caxudanapuua
amabuérmapra wuioBa pakaM OWIaH TapTUOJM paBUIa KBaapaT KaBc wuuja (macamad [7]
KYpUHHIINIA) OepUIaiu.

6. MaxkonaHu Tai€pnamra yTa CHHYKOBIMK Ba YTKHP AWKKAT OWJaH CEHIOIIMII TaBCHS
THIAIU. Y WIMHN Ba TpaMMAaTHK XKUXATJaH I0OKOPH Japaxaja Tana04aHIuK OWIaH WIMHA MakKola
MaKOMUJa TaXpUpJaHraH OYJIMILIY JIO3UM: ca€3 MasMyHJAry, Fajau3 Ba y3yHAaH-Y30K >KyMiIaJlapHU
WIIATMACIUK, MAaKOJAHMHT WIMHA HyHanummura, Iy KYHHUHT eddjMaraH Ba Joa3ap0
MyaMmmoJjapura 6axo OepHJIMIIN; WUITHUHT acOCUN Makcaau, KyHWIaJuraH macajiajap Ba yJapHU
€UHIN yCIIyONlapy, OJMHTaH SIHTM WMWK HaTHXKalap Ba YJIApHUHT TaXJIWIA XaMJa aHUK XyJocanap
KAaThUH KeTMa-KeTJIMK/Ia PABOH THJIA 0a€H KUIMHUILH JIO3UM.

7. TaxpupusT 3apypar OynraHaa TakguM STWITAH Makoja Ba KHUCKAa XabaplapHH Taxpup
KWJIUII XYKyKHTa 3ra. YJap cy3cu3 TaXpUpUAT ab3ojapura €K1 OOIIKa TErHIILIM MyTaXaccuciapra
Takpusra Oepusiaiy.

8. Arap makosia Mmyayutidra KaiTa UIuiai yayH KalTapuica, MaKOJIAHHHT OXUPTH KYPUHHIIIHA
OJIMHTaH KyH/aH 0omiad MaKosa TaXpUpHUsATra TyIIraH XUcoOIaHau.

Kypnaman dgon stumga doc. MS Word 97 (2003) Taxpupuaa HWIUIOBYM JacTypiiapaaH
doitnananunagm.

MakosanapuHu ¥3 BakTHAa YOI STWIMILIMHU HMCTaraH Myaudiap TaxpUpusTra aHa LIy
nactypraaH QoiganaHrad Xo1a KOMIBIOTepa TEPUITaH dJIEKTPOH BApUAHTHUHH TaKIUM STHIILIApU
Makcaara MyBOGUKIHP.

9. Kypunannumnz snexmpon eapuanmnapunu @aplIH eeo-caimu http://www.ferpi.uzg
(faoliyat—ilmiy faoliyat—ilmiy jurnal) oan monuwi mymkun.

Kypcamunean xouodanap acocuda manépianmazan MaKoiaiap maxpupusm momoHuOaH Kaoyu

KUIUHMAIOU.
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K CBEJEHUIO ABTOPOB !

1. Ha crpanunax «Hayuno-Texaudeckoro xypHaia ®eplIN» myOnuKkyroTcs CTaThll M KpaTKHE
cooOmieHust B 00sacTi pyHAaMEHTAIbHBIX U TEXHHYECKHX HAyK, Cofepikaiue HoBble min 6onee 50 %
paHee He OnMyOJIMKOBaHHBIE HAYYHbBIE PE3yIbTaThl, HA Y30€KCKOM, PYCCKOM HJIM aHTJIMHACKOM S3BIKaX I10
CIICAYIONIMM pa3zenaM: (yHAaMeHTAJbHble HAYKH; MeXaHUKA; CTPOUTEJbCTBO; JHEPreTHKA,
3JIEKTPOTEXHUKA, JJIEeKTPOHHbIE YCTPOHCTBA M HH(OPMANMOHHbIE TEXHOJOIHMH; XHUMHYECKasi
TeXHOJIOTUSl ¥ IKOJIOTHs; COUMATbHO-IKOHOMHYECKHe HAYKH; KPATKHe COOOLIeHUs.

2. CtaThsl IpEACTABISICTCS B IBYX 3K3EMIUIApax Ha Oenoil Oymare cranmapTHoro dopmara A4 ¢
noyisimu: cieBa 30 MM, BBepXy u BHH3Y 10 20 MM, crpaBa 1,5 mwm; mpudt Times New Roman 12 pt,
MEXYCTPOUYHOE pAcCTOSIHWE OfWH MHTepBas. OOmmii 00beM CTaThu HE JOJDKEH HPEBBIIIATh BOCHMH
CTpaHUIl, HE CYHTAas PUCYHKOB, KPAaTKUX COOOIIEHUI ke He Oosee TpEX cTpaHUIl. BTopoi sx3eMIusip
CTaThH MPEJICTABISETCS C MOAMUCIMH BCEX aBTOPOB.

3. K cratpe mpunararorcs: HampaBlieHHe YYPeKIEeHHsI, B KOTOPOM BBINOJHEHa padoTa;
JKCIEPTHOe 3aKjaYeHue (a8 aBTopoB U3 PecnyOnmkum Y30ekucraH); Ha y30€KCKOM, PYCCKOM H
AQHTJIMIICKOM S3bIKaX aHHOTAHMsA (M3 5-6 CTPOK OJMHAKOBOIO COJACpKAHMSA), KJIIOYeBble CJIOBA,
Ha3BaHWe CTATbH, CBeJAeHHs] 00 aBTOpax (MecTo paboThl, JOKHOCTh, TenedoH, e-mail). B ciyuae
OTCYTCTBHSI CpPEIU aBTOPOB JJOKTOpA HAYK IPE/ICTAaBIICTCS PEKOMEHAALUS JOKTOpa HayK B 0OJacTH
9TON CHEUAIBHOCTH.

4. lns HarmcaHusi popMysI B TEKCTE HEOOXOIMMO IMOJb30BaThes pemakropom Word Math Type.
dopmynbl HyMEpPYIOTCS B CKBO3HOM Tmopsiake. st o0o3HaueHWs (PU3NYECKHX, MAaTEeMaTHYECKHX M
XMMUYECKUX BEJIMYHMH, BKJIIOYAs WHAEKCHI, MPUMEHSIOTCS HMCKIIOYUTEIHLHO JIATHHCKHE M TPEUEcKHue
OykBbl. Henb3si 0003HauaTh pasziavyHble BEIMYMHBI OMHOW M TOHW ke OykBod. IloaroroBieHHbIE
PUCYHKH M JUarpamMMbl JOJDKHBI COOTBETCTBOBATH CTAaHAAPTHBIM TPEOOBAaHHMSIM M HE IPEBBIIIATH
pa3mepsl Oosee yem 10x10 cm, HagmuCcH, MHIEKCHI WM OyKBEHHbIE 0003HAYEHMS, JKeIaTeIbHO YKa3aTh
Y TIOSICHUTh Ha CTPAHMIIAX CTATbU WIIU B IPUIIOKCHUAX K PHCYHKAM.

5. CriMcok nuTepaTyphl MPEACTaBIISETCS B KOHIIE CTaThH B cieaytoniem nopsiake: O.1.0O. aBTopos,
Ha3BaHHe KHUTM (KypHaJa), TOJ W3JaHus (A1 KHUT), HOMEp KypHasa, CTpaHULbl (Juid xypHanos). Ha
CTpaHWIaX CTaThbH CCBHUIKM HAa LUTHPYEMYIO JHTEPATypy NPEICTABISIOTCS B TOPSAKE YIOMHUHAHUS
apabckoit nupoi B KBaJpaTHBIX CKOOKax, Hanpumep: [1].

6. BHUMaTeTbHO OTHOCHTECH K CTHIIIO CBOEH CTAaThU, KOTOPBINA JIOJDKEH OTBeYaTh TPEOOBaHUIM
BBICOKOM CTENEHHM pPEeJaKTUPOBAHMs, KaK B OTHONIEHWM HAYYHOCTH, TaK W rpamMmaruku. M30eraiite
JUITMHHBIX (hpa3 MOBEPXHOCTHOTO colepKaHus. J{Jst mydiero BocupusTHs OOJBIION CTAThbU YUTATEISIMH
pexoMeHayeTcsi pa3OuTh TEKCT Ha pasfenbl: Hampumep, 1. Beenenue, 2. Metoauka skcriepuMenTa, 3.
DKcrnepuMeHTaNnbHbIe pe3ybTarhl, 4. 3axmouenue. Creayer 00s3aTeNbHO YKa3aTh OCHOBHYIO II€JTb
paboThI, TOCTAHOBKY 3ajiay, aKTYaJIbHOCTh U COBPEMEHHOCTh IPO0JIEMBbI, METObI U CIIOCOOBI PELICHNS,
MOJIy4YE€HHBIE HOBBIE HAYYHBIE PE3YJIbTAThl U UX aHAJIH3, a TAK)KE KOHKPETHBIEC BBHIBOJIBI.

7. IlpencraBiieHHbIE B PEIAKIUIO CTATbU HANpPABIIAIOTCS JUISL PELIEH3UPOBAHUS WICHAM PEJaKIUU
WINA JIPYTMM COOTBETCTBYIOIIUM crieruanrctam. OnpenenstoTcs, COOTBETCTBYET JIM CTaThs TEMaTHKE
KypHaia, ecTb JIM B HEl 4eTKo c(OpPMyIHpOBAaHHBIE HOBBIC HAYyYHBIC PE3YJbTaThl, JOCTATOYHO JIU
Ha/IEKHO 00OCHOBAHBI BBIBOJIBI, TOHATHO JIM U3J0KeH Marepuai. [Ipu HEoOXOIUMOCTH CTaThbs MOXKET
OBITh OTPEIAKTHPOBAHA.

8. B ciyudae Bo3BpaTa craTbU aBTOpaM Ul JOPAOOTKU CPOK €€ IMOCTYNJIEHUS B PEJaKIHIo,
CUUTAETCS CO JIHS MOCTYIUICHUS OCIETHETO € BapuaHTa.

[pu mevyatu MaTepUAIOB XypHalla MPUMEHSETCS TeKCTOBbIN pepaktop doc.MS Word 97 (2003).
JJis  CBOEBPEMEHHOTO OMYOJIMKOBAaHUS CTaThbH, aBTOpaM HEOOXOAMMO MPEICTaBUTh JJICKTPOHHBIH
BapHaHT CTAaTbH, HAOPAHHBIN Ha KOMITBIOTEPE C HCIOIb30BaHNUEM YKa3aHHOM MPOTPaMMBI.

9. DnexkTpoHHBIE BEpCHU JKypHala JOCTYNMHBI Ha BeO-caiite ®PaplIM http:/www.ferpi.uz
(faoliyat—ilmiy faoliyat—ilmiy jurnal).

Cmambu, He OQbOPMﬂeHHble CO2CNACHO 6blULEYKA3AHHbIM Npasuilam, pedam;ueﬁ H€ NPUHUMAIOMCAL.
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INFORMATION TO THE AUTHORS !

1. On pages “Scientific — Technical Journal Fer.PI” are published articles and short messages
in the field of the fundamental and technical science, containing new or more than 50% earlier not
published scientific results, in Uzbek, Russian or English languages according to the following
sections: fundamental sciences; mechanics; construction; power, electrical equipment, electronic
devices and information technologies; chemical technology and ecology; social and economic
sciences; short messages.

2. Article is submitted in duplicate on white paper of the standard A4 format with fields: at the
left 30 mm, above and below on 20 mm, on the right 1,5 mm; Times New Roman 12 pt font,
interlinear distance one interval. The total amount of article shouldn't exceed eight pages, apart
from drawings, the short messages, no more than three pages. The second copy of article is
submitted with signatures of all authors.

3. To article are applied: the direction of establishment in which work is performed; the expert
opinion (for authors from the Republic of Uzbekistan); in Uzbek, Russian and English languages
the summary (from 5-6 lines of the identical contents), key words, article name; data on authors
(work place, position, phone, e-mail). In case of absence among authors of the doctor of science the
recommendation of the doctor of science in the field of this specialty is submitted.

4. For writing of formulas in the text the Word Math Type editors need to use. Formulas are
numbered in a through order. For designation of physical, mathematical and chemical quantities,
including indexes, exclusively Latin and Greek letters are applied. It is impossible to designate
various sizes the same letter the Prepared drawings and charts have to conform to standard
requirements and not exceed the sizes more than 10x10 cm, inscriptions, indexes or alphabetic
references, it is desirable to specify and explain on pages of article or in annexes to drawings.

5. The list of references is submitted at the end of article in the following order: First name,
middle initial, last name authors, the name of the book (journal), year of the edition (for books), the
issue of the journal, pages (for Journal). On pages of article of the link to quoted literature are
represented as a mention in the Arab figure in square brackets, for example: [1].

6. Consider to the style of the article attentively which has to meet the requirements of high
extent of editing as concerning scientific character, and grammar. Avoid long phrases of the
superficial contents. For the best perception of big article readers recommend to break the text into
sections: for example, 1. Introduction, 2. Experiment technique, 3. Experimental results, 4.
Conclusion. It is necessary to specify surely a main objective of work, statement of tasks, relevance
and the present of a problem, methods and ways of the decision, the received new scientific results
and their analysis, and also concrete conclusions.

7. Articles presented to edition go for reviewing to members of edition or other corresponding
experts. Are defined, whether there corresponds article to journal subject, whether there are
accurately formulated according to new scientific results in it, whether it is enough reliably valid
conclusions, whether the material is clearly stated. If necessary article can be edited.

8. In case of article return to authors for completion, the term of its receipt in edition, is
considered from the date of receipt of its last option.

At the press of materials of the journal the text editor of doc.MS Word 97 (2003) is applied.
For timely publication of article, authors need to present the electronic version of article gathered on
the computer with use of the specified program.

9. The electronic version of the journal is available on the FarPl website, http:/www.ferpi.uz
(faoliyat—ilmiy faoliyat—ilmiy jurnal).
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