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Annotatsiya. Qalin qatlamli rezistorlardan
ishlab chiqarilgan tenzodatchik nisbatan yuqori
kuchlanish sezuvchanligi, barqarorligi, ishlab chiqa-
rish tannarxi pastligi va uzoq muddatli xizmati tu-
fayli qurilish muhandisligida foydalanish uchun
katta imkoniyatlarga ega. Shunga qaramay, ten-
zodatchiklarning doimiy kamchiliklari ularning termal
sezgirligidir. Ushbu muammoni hal qgilish uchun past
haroratni sezmaydigan qalin qatlamli rezistorlardan
tayyorlangan tenzodatchik taklif qilinishi va ishlab
chiqarilishi maqsadga muvofiq. Mazkur maqolada
rezistorli pasta komponentlari va pishirish haro-
ratining qalin qatlamli rezistorning qarshilik harorat
koeffitsiyentiga (TCR) ta’siri tizimli ravishda o‘rganildi.
Al O, tagligida turli xil haroratlarda pishiriigan RuO,
konsentratsiyasidan 10 wt % dan 30 wt % gacha
tayyorlangan qalin qatlamli rezistorlar tekshirildi.
Rezistorlar qarshiligi, TCR va o‘lchov omili (GF)
o‘rtasidagi munosabatlar o‘rganildi. Natijalar shuni
ko'rsatdiki, RuO, konsentratsiyasi va pishirish harorati
ortishi bilan TCR ham ortadi. Qarshilik-harorat egri
chizig'ining minimal (T _.) yaqinida harorat qarshilik
giymatiga eng kam ta’sir qiladi va qalin qatlamli
rezistor ma’lum bir diapazonda haroratga sezgir emas
deb hisoblash mumkin. TCRning GF va T _. ga nisbati
qalin qatlamli rezistorlarning qatlam qarshiligiga
bog'liq. Supero‘tkazuvchilar faza konsentratsiyasi va
pishirish haroratini o‘zgartirishi orqali qalin qatlamli
rezistorlarning qatlam qarshiligini nazorat qilish
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Kirish

Qurilish inshootlari uzoq muddat xizmat
qilishi davomida turli xil tabiiy xavflardan
zarar ko‘radi: zilzila, yomg'ir, qor va h.k.
Strukturaviy mustahkamlikni nazorat qilishda
tenzodatchiklar muhim rol o‘ynaydi, chunki
mexanik kuchlanish darajasi strukturaviy
xavfsizlik holatini baholashda muhim omil
hisoblanadi.

So‘nggi yillarda barqarorligi, deformatsiya
sezuvchanligi va bir qator afzalliklari tufayli
qurilish muhandisligi sohasiga qalin qatlam-
li rezistorlar deformatsiya datchiklari sifatida
kirib kelmoqda (Jabir & Gupta, 2013), (Guan,
Wen, Li, & Ou, 2017). Ideal tenzodatchik katta
o‘lchov omiliga ega bo'lishi va boshga omillar
datchikka ta’sir gilmasligi kerak. Biroq, aslida,
datchikka xalaqit beradigan boshga omillar
mavjud, masalan, elektromagnit maydonlar,
harorat, namlik va boshqalar. Elektromag-
nit maydonlar va namlik muammosini tashqi
muhitdan himoya qilish orqali hal gilish mum-
kin (Liu & Ou, 2004). Tenzodatchiklar sez-
girligini oshirish uchun umumiy usullar, haro-
ratni qoplash texnologiyalaridan foydalanish
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(Sundararaman, Rathod, & Mahapatra, 2015)
va haroratga sezgir bo‘lmagan datchiklar rezis-
torlarini yaratish zarur (Dong, et al, 2005).
Haroratni qoplash o‘rniga haroratning sensor-
larga ta'sirini kamaytirishning yana bir usu-
li - haroratga nisbatan kamroq sezgir bo‘lgan
materiallardan foydalanishdir. Shu nuqtayi
nazardan tolali Bragg panjara datchiklari
bo'yicha ko‘plab tadgiqotlar olib borilgan.
Oldingi tadqiqotlar, asosan, panjara tuzilishini
o‘zgartirdi yoki juda past kengayish koeffitsi-
yentiga ega bo‘lgan tagliklardan foydalangan
holda haroratga sezgir bo‘lmagan panjara olin-
di (Song, Lee, Lee, & Choi, 1997), (Bhatia, et al,,
1997). Haroratni qoplash texnologiyalari bilan
taqqoslaganda, haroratga sezgir bo‘lmagan dat-
chiklar datchiklarning murakkabligi yoki olish
texnologiyasini soddalashtirishi va sezgirligini
oshirishi mumkin. Haroratni kompensatsiya
qilish uchun haroratga nisbatan kamroq sezgir
bo‘lgan materiallardan foydalanish zarur. Qalin
qatlamli rezistor uchun harorat o‘zgarishining
qarshilik qiymatiga ta’sirini tavsiflovchi para-
metr qarshilikning harorat koeffitsiyenti TCR
bo'lib, u birlik haroratning o‘zgarishi natijasi-
da yuzaga keladigan nisbiy qarshilik o‘zgarishi
sifatida ifodalanadi. Qalin qatlamli rezistorlar-
ning haroratga sezgirligi rezistor qatlami-
ning qalinligi (Zheng, Atkinson, Sion, & Zhang,
2002), rezistor pastalari tarkibi (Hrovat, Ben-
can, Belavic, Holc, & Drazic, 2003), yoqish sha-
roitlari (Adachi & Kuno, 2000), (Joon & Vest,
1983) va taglik materiallariga qarab o‘zgarishi
mumkin (Tian, Liu, & Cheng, 2015).

Pasta tarkibiy qismlari va haroratga nis-
batan sezgir bo‘lmagan qalin qatlamli rezis-
torlar olish uchun pishirish sharoitlarini
o‘zgartirish orqali TCRni boshqarishimiz
mumkin. Bunday qalin qatlamli rezistorlar
to‘g'ridan-to‘g'ri ma’lum bir harorat oralig‘ida
go‘shimcha komponentlar va sxemalarsiz
go‘llaniladi. Qalin qatlamli rezistorning qar-
shilik-harorat egri chizig'i TCR ning qiymati
0 gayaqin bo‘lsa, deyarli parabolik ko‘rinishda
bo‘ladi (Pike & Seager, 1977). Qarshilik-haro-
rat egri chizig'ining eng past nuqtasida (T __
haroratda) qalin qatlamli rezistor haroratga
sezgir emas deb hisoblanadi.
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mumkin. So‘ngra turli xil muhit haroratlari uchun past
haroratlarni sezmaydigan tenzodatchiklar olishga
erishiladi.

Kalit so‘zlar: qalin qatlamli resistor, qarshilikning
harorat koeffitsiyenti (TCR), o‘lchash omili (GF),
legirlangan silikat shisha, ruteniy oksidi (RuQ.).

MPUMEHEHUE B TEH30OATYUKAX
PE3UCTOPOB, NU3rOTOBJIEHHBIX MO
TONCTOCIIOMHOW TEXHONOIUN,
HE YYBCTBUTEJNbHbIX K HA3KUM
TEMNEPATYPAM

TypcyHoB MyxpupavH draMmkyn yrnm,
OOKTOPaHT chakynbTeTa husmkuy;

HexkoHoB ABa36ek ToNMGXKOH yrnu,
OOKTOPaHT chakynbTeTa husmku;

LWapunoB KaBoxup ®axpuaaviH yrnu,
cTaxep-uccnegosartens dakynbTeta Ousnkm

HaumnoHanbHbIN yHMBEpcUTeT Y3bekncraHa
nmeHn Mupso Ynyrbeka

AHHOmMauyus. TeH300amyuk ¢ mMoJsiICMOC/IOUHbI-
MU pe3ucmopamu umeem 6onbwoul nomeHyuan ons
rPUMeHeHUs 8 2pax0aHCKOM cmpoumersnscmee biia-
e2o0apsi omHOCUMesIbHO 8bICOKOU 4y8CmaeumebHo-
CMu K HanpsikeHuto, cmaburnbHocmu, HUskol cebe-
cmoumocmu u 0numesibHOMY CPOKY CriyX6bl. Tem He
MeHee MOCMOSIHHbIM HedocmamKkoM meH300amuyu-
KO8 s8/151emcsi Ux mepmoyvyscmeumesibHocmb. s
peweHusi amou npobnemsl xenamesibHO rpeodsio-
XXUMb U U320mMO8UMb MEH30PE3UCMOop C MOosicmo-
CIOUHBIMU pe3ucmopamu, He Yy8cmeumesibHbIMU K
HU3KUM memMnepamypam. B amol cmambe cucme-
Mamu4ecku uccriedo8aHo 6/UsIHUEe KOMIMOHEeHMOo8
pe3ucmopHol nacmsl U memrepamypbl obxuaa Ha
memnepamypHbIl KO3ghhuyueHm conpomueieHus
(TCR) moncmocrnotiHo2zo pe3ucmopa. Vccrnedosa-
Hbl MOJICMOCOUHbIE Pe3UCMOpbI, U320MO8/EHHbIE
u3 RuO, koHueHmpauyut om 10 do 30% no macce,
MPOKaJsieHHbIX npu pas/iu4d4HbIX memriepamypax,
Ha noonoxke u3 AlLO,. HccrnedoeaHa e3aumMocesiab
mex0dy conpomusneHueMm pesucmopa, TCR u mac-
wmabHbiv  koagppuyueHmom (GF). Pe3ynbmambi
rnokasbigatrom, 4ymo TCR makxe ysenudueaemcs
¢ yeenu4eHuem KoHyeHmpauyuu RuO, u memrne-
pamypbi obxuea. Bénusu muHumyma (T ) Kpugol
conpomussieHue—memrepamypa  memrnepamypa
OKasblgaem HauMeHbWEee B/IUSIHUE Ha 3HaYeHuUe Co-
pomuesneHusi, U mosicmocsolHbIl Pe3ucmop MOX-
HO cyYumamb He4YyscmeumesibHbIM K memnepamy-
pe 8 onpedeneHHoMm OQuana3oHe. OmHoweHue TCR
k GFu T . 3agucum om conpomuesieHus c/iosi mosi-
cmocsolHbIX pe3ucmopos. M3MeHsis KOoHUeHmpa-
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yuro npoeodsuwel asbl u memnepamypy obxuaa,
MOXHO KOHMPOJUpo8amb COMPOMUBIIEHUE  Crl0si
mosicmocolHbIX Pe3ucmopos U fosy4yams HU3KO-
memnepamypHble meH30pe3ucmopb! O pasnuyd-
HbIX memrepamyp oKpyxaroujel cpeodsbi.

Knroueebie crioea: morcmocolHbIl pe3ucmop,
memrepamypHbIl  KO3ghghuyueHm cornpomueneHus
(TCR), kanubposo4Hbiti koaghgpuuueHm (GF), neaupo-
8aHHOEe CUIUKamHoe cmekrio, okcud pymeHusi (RuQ.).

USE OF RESISTORS MADE WITH THICK-LAYER
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Abstract. A strain gauge made of thick-film
resistors has a great potential for use in civil engineering
owing to its relatively high voltage sensitivity, stability,
low production cost, and long-term service capacities.
However, a persistent drawback of strain gauges is
their thermal sensitivity. To address this problem,
it is advisable to propose and manufacture a strain
gauge made of thick film resistors that do not sense
low temperatures. This paper makes a close look
into the effects of resistor paste components and
baking temperature on the temperature coefficient
of resistance (TCR) of a thick-film resistor. Thick
film resistors made from RuO, concentrations from
10 wt% to 30 wt% baked at different temperatures
on an Al,O, substrate, have been investigated.
The relationship between resistor resistance, TCR
and scale factor (GF) has been subject for studies.
Findings show that TCR rises with an increase of the
RuO, concentration and baking temperature. Near the
minimum (T ) of the resistance-temperature curve,
the temperature has the least effect on the resistance
value, and a thick-film resistor can be considered
insensitive to temperature in a certain range. The ratio
of TCR to GF and T_. depends on the film resistance
of thick film resistors. By varying the concentration of
the conductive phase and the baking temperature, the
film resistance of thick-film resistors can be controlled,
and low-temperature strain gauges can be achieved
for different ambient temperatures.

Keywords: thick-layer resistor, temperature
coefficient of resistance (TCR), calibration factor
(GF), doped silicate glass, ruthenium oxide (RuO,).
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Qalin qatlamli rezistorning harorat bilan
qarshilik o‘zgarishi mexanizmi bo‘yicha
ko‘plab tadqgiqotlar o‘tkazildi. Haroratning
qalin qatlamlirezistorning qarshilik giymatiga
ta’siri ikki jihatni oz ichiga oladi: harorat
o‘zgarishi natijasida yuzaga keladigan qalin
qatlamli rezistor qarshiligining o‘zgarishi;
qarshilik qatlami va taglik o‘rtasidagi issiqlik
kengayish koeffitsiyenti farqi natijasida yuza-
ga kelgan termal deformatsiya. Qarshilikning
o‘zgarishi quyidagi asosiy o‘tkazuvchanlik
mexanizmlaridan iborat: tunnel modeli (Pike
& Seager, 1977), sakrab o'tish nazariyasi
(Mott, 1968), tor o‘tkazuvchanlik diapazonlari
va omik kontaktlar (Scarisbrick, 1973).
Biroq aniq bir nazariya bo‘lmasa-da, 96 % li
ALO, taglikka RuO, asosida tayyorlangan
qalin qatlamli rezistorlarning haroratga
bog'ligligi sakrab o‘tish nazariyasiga mos
kelishi hagida keng tarqalgan eksperimental
dalillar mavjud (Cattaneo, Cocito, Forlani,
& Prudenziati, 1977). Qarshilik va harorat
o‘rtasidagi munosabat quyidagi tenglama
bilan ifodalanishi mumkin:

R =RoTexp(Ty /)", (1)
bu yerda T, quyidagicha aniqlanadi:
16a3
Ty = e (2)

k - Bolsman doimiysi;

N, - o‘tkazuvchan zarrachalarning hajm va
energiya birligidagi zichligi;

a-zarrachahajmivashishaxususiyatlariga
bog‘liq parametr.

Qarshilik-harorat qiymatlarini (1) ifoda
bilan hisoblash orqali garshilik harorati egri
chizig'ining eng past nuqtasidagi haroratni
aniqglash mumkin. Budatchiklarning haroratga
sezgir bo‘lmagan diapazonini olishga yordam
beradi.

Qalin gatlamli rezistorlarning deformat-
siya sezgirligini tavsiflovchi parametr nis-
biy qarshilik o‘zgarishining deformatsiyaga
nisbati, ya'ni o‘lchov omili (GF) hisoblanadi.
TCRning giymati 0 ga yaqin bo‘lgandagi qalin
qatlamli rezistorlarning o‘lchov omili tizimli
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ravishda o‘rganilmagan. Ushbu tadqiqotning
magqsadi galin qatlamli rezistorning harorat
xususiyatlarini o‘rganish, past haroratlarni
sezmaydigan qalin qatlamli rezistorlardan
tenzodatchiklar yaratishdir. U ikkita jihatni
0‘z ichiga oladi: a) yonish sharoitlari va rezis-
tor pastalarini sozlash orqali past haroratni
sezmaydigan qalin qatlamli rezistorlar olish;
b) harorat sezuvchanligi past bo‘lgan galin
qatlamli rezistorlarning GF ni baholash va
haroratning deformatsiya o‘zgarishiga ta’siri-
ni o‘rganish. Turli xil kompozitsiyalar bilan
rezistorli pastalar tayyorlandi va pastalar
ALO, tagligida har xil haroratlarda pishiril-
di. Tayyor bo‘lgan namunalarning qarshiligi,
GF va TCR kabi elektr xususiyatlari o‘lchandi.

Material va metodlar

Ushbu tadqiqot O‘zbekiston Milliy Univer-
siteti Fizika fakulteti Nanokompozitsion ma-
teriallar ilmiy laboratoriyasida amalga oshi-
rildi. Tadqiqot obyekti sifatida konsentratsi-
yasi 10-30 % RuO, metall oksidi va qo‘rg’o-
shin borosilikat shisha kukunlari aralashmasi-
dan tayyorlangan rezistor olindi. Bunda RuO,
metall oksidiga qo‘rg‘oshin borosilikat shisha
kukunlari aralashtirilib, vaqtinchalik shakl be-
ruvchi va namuna pishirish jarayonida uchib
chigib ketadigan aralashma tayyorlanib, gel
ko‘rinishidagi pasta hosil qilindi. Hosil bo‘lgan
pasta trafaret yordamida keramik taglikka
o‘tqazildi. Tayyor rezistorli pastalar pechda
quritilib, 10 daqiqa davomida turli harorat-
larda (750, 850 va 950 °C) pishirildi. Olingan
qalin gatlamli rezistor normallashtirilgan qar-
shilik koeffitsiyentining haroratga bog'ligligi,
TCR ning RuO, konsentratsiyasiga alogadorli-
gi o‘rganildi va eksperimental natijalar sakrab
o‘tish - perkolatsiya modeliga moslashtirildi.

Tadqiqot natijalari

Namuna tayyorlash. Tadgiqotda labora-
toriyada ishlab chigarilgan RuO, rezistorli pas-
ta ishlatildi. Pastalarning asosiy tarkibiy qism-
lari konsentratsiyasi 10-30 % RuO, zarralari
va qo‘rg'oshin borosilikat shisha kukunlari-
dan tayyorlangan. Organik vosita ushbu
ikki kukun aralashmasiga qo‘shildi va oxir-
gi rezistorli pastalar yaxshilab aralashtirilib,
10 dagiqga davomida turli haroratlarda (750,
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850 va 950 °C) pishirildi. Har bir holat uchun
uchta qgalin qatlamli rezistor namunasi mav-
jud.

Xususiyatlarni o‘lchash. Batafsil harorat
xarakteristikasi ma’lumotlarini olish uchun
qalin gatlamli rezistorning qarshilik giymat-
lari 10, 25 va 125 °C haroratlarda o‘lchandi.
TCR ning qiymatlari (3) tenglama bilan
hisoblandi (Adachi & Kuno, 2000):

_ Rizs—Ryg 6 °
TCR = 25-79)Res X 10°(ppm/°C), (3)
bu yerda:

R, - 25 °C dagi qarshilik;

R,,. - 125 °C da garshilik.

Turli qarshilik giymatlari bilan TFR ning
garshilik-harorat xususiyatlarini taqqoslash-
ni osonlashtirish uchun qarshilik giymatlari
quyidagicha normallashtirildi:

s (4)
25
bu yerda:

R, - normallashtirilgan qarshilik koeffit-
siyenti;

R(T) - T haroratda o‘lchangan garshilik.

O‘Ichov omilini o‘lchash uch nugqtali egilish
testi orqali amalga oshirildi (Shah, 1980).
Uch nuqtali egilish yuki bilan qalin gatlamli
rezistorlarning nisbiy qarshilik o‘zgarishi
(AR) oflchandi va qalin qatlamli rezistor
deformatsiyasi (¢) uch nuqtali egilish uchun
nazariy formula bo‘yicha hisoblab chiqildi.
Shunday qilib, qgalin qatlamli rezistorlar
GF (5) formula yordamida aniglanadi:

Gr-=L2, 5)

bu yerda:

R - rezistor qarshiligi;

AR - deformatsiya natijasida yuzaga kela-
digan qarshilik o‘zgarishi;

¢ - deformatsiya.

Tadqiqot natijalari tahlili

Ushbu gismda RuO, metall oksidining
10-30 % konsentratsiyasiga ega qalin qat-
lamli rezistorlarning qarshilik-harorat xususi-
yatlari muhokama qilindi. Namuna 850 °C da
10 daqiga davomida ushlab turildi. Tayyor

9-



SO

01.04.07 - KOHOEHCWUPITAHIAH XOJIAT ®U3UNKACHU

bo‘lgan qalin gatlamli rezistorning normal-
lashtirilgan qarshilik koeffitsiyentining past
haroratlarda (0 dan 160 °C gacha) o‘zgarishi
va TCR ning RuO, konsentratsiyasiga bog'ligli-
gi o‘rganildi (1-rasm).

0.05 30wt%
0.04 - .
aos | %. 25wt%
o
0.02} o N
% ol 4 20Wt%
& 0.01F /"’;/"/‘//’/{i"W pudies
0.00 pEEB DT Mt
e —~— = | 5wt%
’ ——,
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O
o
© 400t
=
X
~ 200+
=4
Q
= of
5]
an)
-200 -
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(b) RuO, concentration (wt%)

1-rasm. A) Normallashtirilgan qarshilik
koeffitsiyentining haroratga nisbatan
bogligligi; b) TCR ning RuO,
konsentratsiyasiga nisbatan bog‘ligligi

la-rasmda ko‘rsatilganidek, qalin gqatlamli
rezistorlarning normallashtirilgan qarshilik
koeffitsiyenti past haroratlarda (0 dan 160 °C
gacha) haroratning oshishi bilan, asosan,
to‘gri chiziglar bo‘ylab o‘zgaradi. Turli xil
RuO, konsentratsiyasiga ega galin qatlam-
li rezistorlarning haroratga sezgirligi ham
turlicha. RuO, konsentratsiyasi past bo‘lgan-
da (10,15 %), qalin gatlamli rezistorlar salbiy
qarshilik-harorat xususiyatlarini ko‘rsatadi.
Normallashtirilgan qarshilik koeffitsiyenti
harorat oshishi bilan kamayishini ko‘rishimiz
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mumkin. Boshqa tomondan, yuqori RuO,
konsentratsiyasiga ega bo‘lgan galin gatlam-
li rezistorlarning qarshilik-harorat ko‘rsat-
kichlari ijobiy. Supero‘tkazuvchi fazaning
konsentratsiyasi oshgani sayin qarshilik va
harorat o‘rtasidagi salbiy munosabat musbat-
ga aylanadi.

1b-rasmda qalin gatlamli rezistorlarning
TCRIari RuO, konsentratsiyasi funksiyasi si-
fatida chizilgan. Qalin qatlamli rezistorlarning
TCRlari - 200 dan 600 ppm/°C gacha bo‘lgan
sohada RuO, konsentratsiyasi oshishi bilan
ortadi. Bu vaqtda harorat o‘zgarishi bilan qa-
lin qatlamli rezistorlarning qarshilik giymati
o‘zgarishsiz qoladi.

0.008

—— 15wt%
—— 17.5wt%

0.004
z
& 0.000

-0.004 +

_0.008 1 1 1 1 1
40 60 80 100 120 140
(a) Temperature (°C)
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6.0 e . o ® PEE
.
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k=1 Linear fitting
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a—a—a—" ]
0224 0228 0232 0236 0240
b) T4

2-rasm. Eksperimental natijalarni sakrab
o‘tish - perkolatsiya modeliga moslashtirish:
a) tajribadagi qarshilik harorat egri chizig'i;
b) natijalarni moslashtirish

Qalin gatlamli rezistorlarda RuO,ning
miqdori 15 % va 17,5 % bo‘lgandagi qarshilik-
harorat egri chiziglari 2a-rasmda ko‘rsatilgan.
Ko‘rinib turibdiki, qarshilikning haroratga
bogligligi 15% uchun manfiy va 17,5%
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uchun ijobiydir. Ushbu ikki qalin gatlamli
rezistorning RuO, konsentratsiyasi faqat
2,5% ga farq qiladi, ammo haroratning qar-
shilik qgiymatiga ta’siri butunlay qarama-
qarshidir. Bundan tashqari, qarshilik harorati
xarakteristikasi to‘g'ri chiziq emas, balki egri
chiziqdir:

In(RVT ) =1n Ro+(To /T)"4 (6)

Shunday qilib, In(R/T"?) va T"* o‘rtasida
chiziqli bog'liqlik mavjud:

In(RANT ) ocT# (7)

In(R/T?) va T%¥* ning eksperimental
natijalari 2b-rasmda tasvirlangan. Eksperi-
mental natijalar qoniqarli darajada mos keli-
shi ko‘rsatilgan (7), chiziqlilik juda yuqori. Bu
sakrashli perkolatsiya modeli galin gatlamli
rezistorlarning qarshilik haroratini tavsiflash
uchun, haqgiqatan ham, mos ekanligini
ko‘rsatadi.

(1) tenglama va TCR ta’rifiga ko‘ra, TCRni
hisoblash mumkin (Cattaneo, Cocito, Forlani,
& Prudenziati, 1977):

dR 1 171,1/4

(2) va (8) tenglamalardan RuO, konsen-
tratsiyasining TCRga ta’siri, asosan, T, ni
o‘zgartirish orqali amalga oshirilishi mumkin.

Demak, namuna 10 dagiqa davomida
850 °C da pishirilsa, 15% RuO, bo‘lgan
qalin qatlamli rezistorlar haroratga eng kam
sezgir rezistor bo‘ladi. Rezistor pastalarining
RuO, konsentratsiyasini o‘zgartirish orqali

haroratga sezgirlikni keng diapazonda
o‘zgartirish mumkin, ammo TCR ni 0 ga yaqin
qilish qiyin.

Xulosalar

Har xil RuO, konsentratsiyasidan
tayyorlangan qalin qatlamli rezistorlar

ALO, tagligida har xil haroratda pishirildi.
Qalin qatlamli rezistorning harorat xarak-
teristikalari, o‘lchov omili va qatlam qarshiligi
organildi. Ushbu tadqiqotning asosiy
natijalari quyidagicha umumlashtiriladi.

TCR qiymati RuO, Kkonsentratsiyasi
va pishirish haroratini o‘zgartirish orqali
boshqgarilishi mumkin. TCR qiymati RuO,
konsentratsiyasi va  pishirish  harorati
oshishi bilan ortadi. Xuddi shu taglik va bir
xil rezistorlar seriyasini ko‘rib chiqayotgan-
da, TCR oxir-ogibat qalin qatlamli rezis-
torlarning qatlam qarshiligiga bog‘liq ekanligi
aniqlandi.

Turli qatlam qarshiligiga ega qalin gat-
lamli rezistorlarni tanlash orqali qarshilik
harorati egri chizig'ining eng past nuqta-
sini (T, ) sozlash mumkin. Shunday qilib,
turli xil muhit haroratlari uchun past haro-
ratlarni sezmaydigan tenzodatchiklar olishga
erishiladi.
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Kirish

Yong'in chiqish xavfi bor hududlarda
yong‘inni erta aniqlash uchun doimiy ravish-
da nazorat olib borish kerak. Umuman ol-
ganda, monitoring tizimlarini takomillashti-
rish quyidagi yo‘nalishlarga bo‘linadi: dast-
labki bosqichda yong‘inni erta aniglash im-
koniyatini oshirish, monitoring xarajatlarini
kamaytirish, inson omili ishtirokini kamay-
tirish kabi. Videoanalitika texnologiyalari
va kompyuter ko‘rishi videotasvirlaridan
yong‘inni avtomatik ravishda erta aniqlash
mumkin. Bunday tizim yong‘inni aniqlashda
videokamera obyektidan olingan videotas-
vir ma’lumotlar to‘plami bilan ishlaydigan va
gayta ishlov berish imkoniyatini beradigan
dasturiy ta’'minot ko‘rinishida amalga oshi-
riladi. Ushbu jarayonda video monitoring
operatorining yagona vazifasi ogohlantirish
tizimi signallariga oz vaqtida javob berish-
dan iboratdir.

Yong'inni erta aniqlashning yana ham
samarali usulini topish uchun turli xil tizim-
lar ishlab chiqilgan. Ushbu tizimlar real video

Annotatsiya. Videoanalitka va kompyuter
ko'rishi videoma’lumotlari yong'‘inni avtomatik aniq-
lash imkonini beradi. Mazkur maqolada video-
tasvirdan yong‘inni aniqlashning samarali usullarini
topish uchun turli xil algoritmlar amalga oshirildi.
Shunday algoritmlardan biri sifatida rangga asos-
langan yong‘inni aniqlash algoritmi tasvirlangan.
Ushbu yondashuv asosida yong‘inni aniqlashda
rang modelining o‘zidan foydalanish samarali natija
bera olmaydi. Videotasvirdan yong‘inga o‘xshash
obyektlardan yong‘inni ajratib olishda piksellar
intensivligining vaqtinchalik o‘zgarishini baholash
usulidan foydalanilgan. Bunda kadrlar ketma-ket-
ligida intensivlikning o‘rtacha qiymati olinadi. Taklif
etilayotgan usul samaradorligini ko‘rsatish uchun
OpenCV (Open Source Computer Vision Library)
kutubxonasidan foydalanib, Python dasturlash tilida
dasturiy ta’minot ishlab chiqildi va natijalar olindl.

Kalit so‘zlar: videotasvir, RGB model, HSV
model, kompyuter ko'rishi, intensivlik, yong‘in pikseli.

OBHAPYXEHME NMOXAPA N0 N3MEHEHUIO
MHTEHCUBHOCTU LLBETHOU ®UNBbTPALINN HA
BUOEOU3OBPAXEHUA

AxatoB Akmanb PyctamoBuy’,
OOKTOp TEXHUYECKNX HayK, mpodeccop,
MPOPEKTOP MO MEXAYHAPOAHOMY COTPYOHNYECTBY;
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ToxuneB Mabpyd Py3nkynoBuy?,
OOKTOpaHT Kadeapbl «KoMnbloTepHbIe Haykn n
NMpOrpaMmMmnpoBaHney;

WnpnH6oee PaBlaH LLnpuHGon yrnu?,
MarucTpaHT Kadegpbl «KoMnboTepHbIE HAaYKn K
nporpamMmmMmnpoBaHne»

'CamapkaHCcKuiA rocyqapCTBEHHbIN YHUBEPCUTET
nmenn Wapada Pawmngosa
2[Ixmnsakckui punuan HaumoHansHoro
yHuBepcuTeTa Y3bekmcrtaHa umeHn Mup3so Ynyrbeka

AHHOmMauyusi. B pabome paccmampusaromcsi
docmuxeHus 8 obrnacmu eudeoaHanuMuUKu U KOM-
MbIOMEePHO20 3PEHUS, M038OIAWUE agmomMamuye-
CKU ObBHapy»xusamb 80320paHusi Mo 8UO0e00aHHbIM.
Lnsa noucka aghgpekmusHbix Memodos8 ObHapyxe-
HUs1 moxapa o eudeo peanu3o8aHbl PasfuyHbIe
aneopummbl. B kavecmee 00HO20 U3 HuUX OMuChbI-
gaemcs aneopumm OBHapyXeHuUsl roxapa Ha OCHO-
ee ysema. OOHaKO ucrosib308aHUe MOoJsibKO 0OHOU
usemosol MoOlesiu Onisi 0bHapy)XeHUs1 rnoxapa sie-
nisemcsi HeaghghekmueHbiM noodxodom. B pabome
rnpeodrnoxeH Memod OUEHKU 8PeMEHHbIX U3MEHEHUU
UHMeHCU8HOCMU rukcesed, KomopblIl UCMob3yem-
¢ 0151 u3eneyYeHusi UHhopMayuu O 80320paHUsIX U3
02Herno0obHbIX 06beKkmMoe Ha eudeou3obpaxxeHuu.
B daHHOM Memode ebiqucissiemcsi cpedHee 3Ha4yeHue
UHMeHcusHocmu 8 rocriedosamesibHoCmu Kadpos.
Lnsa demoHcmpayuu 3ghghekmugHocmu rpeodrioKeH-
Hoeo mMemoda Obio paspabomaHo rnpozpamMmMHoOe
obecriedeHue Ha 53biKe rpoepamMmuposaHusi Python
c ucrnonib3osaHuem bubnuomeku OpenCV (Open
Source Computer Vision Library), 6binu nosy4eHsb!
coomeemcmeyruue pesynbmameai.

Knrodeebie cnoea: sudeousobpaxeHue, RGB-
molesnb, HSV-modenb, KomrbromepHoe 3peHue,
UHMEHCUBHOCMb, MUKCEsIb O2HSI.
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vaqtda ishlash imkoniyatini beradi. Bunday

tizimdan video monitoring tizimlarida
foydalanib, samarali natijalarga erishish
mumkKkin.

Yong'in xavfsizligini aniqlash sohasida
videotasvirlarni rangli filtrlash va intensiv-
ligi o‘zgarishi asosida xavfsizlikni ta’'minlash
muhim mavzulardan biridir. Yong‘in xavfsiz-
ligi mutaxassislari ranglarni filtrlash yon-
g‘in intensivligi ko‘rinishini oshirishda ishla-
tilishi mumkinligini tan olishgan. Bunda olov
nurlanishidagi yoruglik to‘lgin uzunliklari
tarqalishini rangli filtrlar yordamida aniqglash
mumkin. Misol uchun, qizil filtrdan olovni
gizg‘ish rangda ajratib ko‘rsatish imkoni
mavjud.

Hozirgi vaqtda turli xil yong‘in holatlari-
da foydalanish uchun optimal rang filtr
mavjud emas. Chunki olovning rangi, harora-
ti va kimyoviy tarkibiga ko‘ra, rang xususi-
yati o‘zgaruvchan. Shu sababli har xil turdagi
yong'inlar uchun qaysi rang filtrlari mos
kelishini aniglash uchun turli yondashuvda-
gi tadqiqotlar o‘tkazish talab etiladi.

Harakatlanuvchi obyektlarni aniqlash
algoritmlaridan, odatda, ehtimoliy yong'in
hududlarini topishda foydalaniladi. Bu
ko‘rinishdagi algoritmlar, asosan, ikki usulda
qo‘llaniladi: ketma-ket kadrlarni ayirish va
fonni ayirish (Toreyin & Cetin, 2007). Birinchi
yondashuvda bir kadrdan ikkinchisiga o‘tish
paytida tasvirlardagi o‘zgarishlar hisobga
olinadi. Ushbu usulning kamchiligi shundan
iboratki, tasvirlarning bir-biriga yaqin
bo‘lgan maydoni noto‘g‘ri fon sifatida olinishi
mumkin. Ikkinchi yondashuvdagi jarayonda
statik fon tasviridan dinamik hududlar ajratib
olinadi. Bu usulning kamchiligi shundaki, agar
fon tasvirini oz vaqtida yangilashning iloji
bo‘lmasa, dinamik hudud sifatida qaralgan
maydon noto‘gri bo‘lishi ehtimoli bor.
Masalan, o‘rmon yong‘inlarini aniqlashda
bunday yondashuvni qo‘llab bo‘lmaydi,
chunki daraxtlar shamol ta’sirida harakatga
keladi. Natijada daraxtlar dinamik obyekt
sifatida tasvir maydonini egallaydi.

Yong'inni videotasvirdan aniqlashning
yana bir yondashuvi - bu rang model orqali
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aniqlash usulidir. Celik vaboshqalar RGB (Red,
Green and Blue) rang modeli yordamida olov
rang modelini tasvirlab berdi (Celik, Demirel,
Ozkaramanli, & Uyguroglu, 2006). Chen va
boshqalar tasvirdagi har bir yong‘in pikseli
intensivligining chegara qiymatiga bog'liq
bo‘lgan uchta qoida asosida RGB rang modeli
yordamida yong‘inni aniqlashni taklif qilgan
(Chen, Wu, & Chiou, 2004). Celik va boshqgalar
olov piksellarining rangini aniglash uchun
YCbCr (Y - brightness, Cb - blue component,
Cr - red component) rang modelini ishlab
chiqdi (Celik, Ozkaramanli, & Demirel, Fire
and smoke detection without sensors: image
processing based approach, 2007). Pikselning
olov pikseli yoki olov pikseli emasligini bel-
gilash uchun aniq bo‘lmagan qaror qabul qilish
tizimi qo‘llaniladi. Videotasvirda olovning
dinamik xususiyatlari uni olov rangiga o'x-
shash bo‘lgan boshqa obyektlardan ajratib
olishda muhim xususiyat sifatida qaraladi.
Videotasvirdan yong‘inni rang modeli
orqali aniqlash maqgsadida Philips va bosh-
qalar yong‘inning dinamik xususiyatlarini bir
necha kadrlarda intensivlikning vaqtincha-
lik o‘zgarishlari asosida aniglagan (Philips,
Shah, & Lobo, 2007). Agar ma’lum pikselning
vaqtinchalik o‘zgarishi biror chegara qiyma-
tidan (olov uchun) katta bo‘lsa, olov pikseli
sifatida qaraladi. Videotasvirda olov baland-
ligini piksellar harakati tufayli vaqt o‘tishi
bilan o‘zgarishi uning xususiyatlaridan biri
hisoblanadi. Shu bois bu xususiyat olovning
asosiy dinamik xarakteristikasi sifatida qabul
qilingan (Zhang, Zhuang, & Du, 2006). Toreyin
va boshqalar qisqa vaqt ichida yong'in
konturiga tegishli tasvirning har bir RGB tasvir
pikselining qizil kanal bo‘ylab o‘zgarishini
kuzatib borgan (Toreyin & Cetin, 2007).
Magolaning magsadi rangli filtrlash va in-
tensivlikning vaqtinchalik o‘zgarishidan foy-
dalangan holda, statik videokamerada olin-
gan videotasvirlardan yong‘inni aniqlashning
yangi yondashuvini taqdim etishdir. Maqola
yong‘inlarni dastlabki bosqichlarda aniglash
orqali zararni minimallashtirish va hayotni
saglab golish uchun muhim bo‘lgan muam-
moni hal qilishga qaratilgan. Yong‘inni an’ana-
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Abstract. The paper reviews achievements
made in the field of video analytics and computer
vision, which enable automatic detection of fires,
based on video data. Various algorithms have been
implemented in sought for effective fire detection
methods using video. As one of these, a color-based
fire detection algorithm is being described. However,
using only one color model for fire detection is an
inefficient approach. The paper proposes a method
for estimating temporal changes in pixel intensity,
which is used to retrieve information about fires from
fire-like objects in a video image. This method helps
to calculate the average intensity value in a sequence
of shots. A special software has been developed in
the Python programming language using the OpenCV
(Open Source Computer Vision Library) library, and
the corresponding findings have been gained in view
to demonstrate the effectiveness of the proposed
method.

Keywords: video image, RGB model, HSV
model, computer vision, intensity, fire pixel.

viy aniqlash tizimlari cheklangan aniqlik va
ishonchlilikka ega. Bu esa noto‘g'ri signallar
va javob berishda kechikishlarga olib keladi.

Material va metodlar

Videotasvirdan yong‘inni aniqlashning
dastlabki bosqichi tasvir pikseliga asoslangan
rang filtrlashdir. Bu bosqichda videokuzatuv
kamerasi statik holatda bo‘ladi. Bunda
videotasvirdan fonni olib tashlash algoritmi
alohida bosqich sifatida tahlil qilinmaydi.
Ushbu algoritmni amalga oshirish quyidagi
afzalliklarga ega:

1) algoritm tezkorligi unireal vaqtda video-
tizimlardan foydalanish imkonini beradi;

2) tasvirdan fonni olib tashlashning iloji
yo‘qligi uni fon tasviri sifatida yangilash
zaruratini keltirmagan holda, yong'inlarni
aniqlash imkonini beradi;

3) algoritmni amalga oshirish ancha oson.

Keyingi qadamda intensivlikning vaqtin-
chalik o‘zgarishi filtrlash va qaror qabul
qilish bosqichini 0z ichiga oladi (Tozhiyev,
Primqulov, & Khasanov), (Khasanov, Tojiyev,
& Primqulov). Taklif etilayotgan algoritmning
to‘liq jarayoni blok sxemasi 1-rasmda ko‘rsa-
tilgan.
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Rang modeli bilan filtrlash

Birinchi bosqichda rang tahlili amalga
oshiriladi. Bunda abstrakt matematik rang
modellarining fazoviy tahlili qo‘llaniladi.
Rang modeli sifatida RGB ishlatiladi. Birinchi
bosqichda algoritm RGB rang maydonida
odatiy olov rangiga ega piksellarni qidiradi.

Tasvirdagi har bir pikselning aniq
olov rangiga mosligi quyidagi tenglama
asosida tekshiriladi (Tojiyev, Shirinboyev, &
Sulaymonova, 2022):

R(X' Y) > Rolrta

Rorrta = % {<=1(Xi' Vi) ) (1)
R(x,y) > G(x,y) > B(x,y)
bu yerda:
K - umumiy piksellar soni;
R, - butun tasvirdagi qizil rangning

o‘rtacha qiymati;
R(x, y), B(x, y) va G (x, y) - qizil, ko'k va
yashil ranglarning (x, y) pikseldagi qiymatlari.

Boshlash

y

Video o'qish

y

Tasvir RGB filtrlash

y

RGBni HSVga aylantirish

Y

Intensivlikning vaqtinchalik
o‘zgarishini aniqlash

Yong'in piksellarini aniglash
Qaror gabul qgilish va yong‘in
zonalarini ajratish
YOQ ¢
Keyingi kadrga o‘tish
¢ HA

Tamom

1-rasm. Taklif qilinayotgan algoritm
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Mazkur algoritmdagi shartlar aksariyat
yong'in piksellari uchun ishlaydi. Shunday
qilib, agar pikselning RGB qgiymati berilgan
uchta qoida asosida bajarilsa, joriy piksel
olov pikseli deb taxmin qilinadi. Ushbu ma’lu-
mot yong'in piksellarining alohida tasvirida
saglanadi. Uning olchami videotasvirning
kadr o‘lchami bilan bir xil bo‘ladi. Agar
yong'in aniqlangan tasvir pikseli RGB rang
diapazoniga tegishli bo‘lsa, filtrlangan tasvir
quyidagi tarzda hisoblanadi (Ruzikulovich,
2022), (Xolboyevich, 2022):

Iolov (X’-y’I) =1 (2)

bu yerda: - i-kadrning (x, y) koordinatali
pikseli olov pikseli bo‘lsa, 1 qiymat, aks holda,
piksel nol qiymatga teng bo‘ladi.

Videotasvirda  dastlabki  bosqichning
bajarilish natijasi ketma-ketligi 4-rasmda
tasvirlangan. Bunda RGB tasvir dastlab
birinchi bosqichdan o‘tkaziladi. Natijada oq
rangli piksellar 1 gqiymat, qora rangli piksellar
esa 0 giymatga teng bo‘ladi.

Yong'in piksellarining o‘rtacha qiymatini
hisoblash

Olov tabiatan shaffof bo‘lib, uning rangini
baholash gisqa vaqt ichida o‘rtacha giymatni
hisoblashni talab giladi. Dastlab har bir kadr
rangli xususiyat bilan baholanadi. Oxirgi n ta
kadrlar piksellari olov pikselini aniglash uchun
gayta ishlanadi (Tojiyev, Ulug‘'murodov, &
Shirinboyev, Tasvirlar sifatini yaxshilashning
chiziqgli kontrast usuli [Alinear contrast method
for improving the quality of images], 2022).

Rangli pikselning olovga tegishlilik ehti-
molini hisoblash uchun oxirgi n ta kadrlar
uchun o‘rtacha giymat hisoblanadi:

Z?: Lolov(X, )L
I, (x,y) = 2= ln (x,y l). (3)
Agar [, piksel qiymati k, chegara
giymatidan katta bo‘lsa, u holda piksel olov
pikseli deb taxmin qilinadi. Shundan so‘ng

ishlov berilgan yangi tasvir hisoblab chiqiladi:

1 agar Io'rtacha(x' Vs l) > kl

”W&“Ozﬁwwumm@mosw(ﬂ
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bu yerda k, - aniglangan chegara giymati.

Videotasvirdan olovni aniqlashning ush-
bu bosqichi bir nechta kadrlarda taqqosla-
nadi. I, ~va Lons tasvirlari taqqoslanishini
5-rasmda ko‘rish mumkin. Ushbu misolda
n =5 va k, = 0,2 qiymatlarni oladi. Shunday
qilib, agar [, . tasvirning bitta pikseli
bo‘lib, oxirgi 5 ta kadrda kamida ikki marta
paydo bo‘lgan bo‘lsa, bu piksel olov pikseli
sanaladi va mos ravishda tasvirning elementi
1 ga teng bo‘ladi. Taqqoslashdan ko‘rinib
turibdiki, kadrlar qatorida ma’lumotlar
ortacha hisoblanganligi sababli yangi
tasvirning joylari [, = tasvirga qaraganda
ko‘proq to‘yingan (Tumblin & Rushmeier,
1993). Ushbu qadam shovqin piksellarini
kamaytirishda ham foydalidir.

Intensivlikning vaqtinchalik o‘zgarishi

Videotasvirdan yong‘inni to‘g'ri aniqlash-
da rang bilan yondashuv usuli har doim ham
samarali bo‘lmasligi mumkin. Bu videotas-
virda olovga o‘xshagan turli obyektlar
borligini anglatadi. Tasvirlar ketma-ketligida
olov kabi joylashgan obyektni dastlabki
bosqichda aniglash algoritmni xato ishlashga
majbur qiladi. Bunday kamchilikni bartaraf
etish uchun biz tasvir intensivligining vaqt
bo‘yicha o‘zgarishini qo‘llasak, algoritm
samaradorligi oshadi (Larson, Rushmeier, &
Piatko, 1997).

Tasvirdan olovni aniqlashda intensiv-
likning vaqtinchalik o‘zgarishini RGB rang
modeli yordamida amalga oshirib bo‘lmaydi.
Buning sababi RGB modelida uchta kanal
ham rang qiymatlarini ifodalaydi va bu
kanallar  piksellar intensivligi haqida
ma’lumotga ega emas. Muammoni hal qilish
uchun RGB rang modelini HSV modelga
o‘zgartirish zarur. Ushbu rang modelining
V kanali intensivlik hagida ma’lumotga ega
(Ferwerda, Pattanaik, Shirley, & Green-Berg,
1996).

HSV rang modelining V kanalidagi
ma’lumotlar, har bir piksel uchun intensiv-
likning vaqtinchalik o‘zgarishlari n ta kadr
bo‘yicha hisoblanishi quyidagi tenglama
asosida bajariladi:

PRINT ISSN 2181-9637
ONLINE ISSN 2181-4317
2/2023

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

Z?z |V(x,y,i)—V(x,y.i—1)|
IO’Z(x’ :V) = . p)

n-—1

(5)

bu yerda V(x, y, i) va V(x, y, i = 1) - mos
ravishda joriy va oldingi kadrning x va y
koordinatalariga ega piksel intensivligi
hisoblanadi (HSV rang modelining V kanali)
(Durand & Dorsey, 2000).

Ba’zi hollarda intensivlikning bunday o‘z-
garishi har doim ham to‘g'ri natija bermaydi.
Masalan, tasvirda yongin piksellarining
miltillash intensivligidan tashqari yorug'lik
sharoitlarining o‘zgarishi tufayli tasvirning
umumiy intensivligi o‘zgaradi. Shuning
uchun tasvirning har bir yonmaydigan pikseli
uchun o‘rtacha intensivlik o‘zgarishi ham
hisoblanadi:

Yeq 25:11012(%3’)
m 14 >
x=1 2y:l 1

Io'za = (6)
bu yerda m va p - mos ravishda gorizontal va
vertikal piksellar sonini ifodalaydi. Ular uchun
Irang(x, y) bilan ifodalangan intensivlik qiymati
0 ga teng (Reinhard, Stark, & Shirley, 2002).
Keyingi bosqichda I, (x, y) matritsasida-
gi har bir pikselning umumiy o‘rtacha
intensivlik o‘zgarishi I , aniqlanadi:
M(xy) =1, () -1, (7)
Matritsa Al - videotasvirdagi piksellar
intensivligining haqiqiy vaqtinchalik o‘zga-
rishini ifodalaydi. Atrof-muhitning yorug‘lik
sharoitidagi o‘zgarishlarning ta’siri sezilarli
darajada kamayadi (Ferradans, Bertalmio,
Provenzi, & Caselles, 2011).
Tasvirdan yong‘in pikselini aniqlash
Yuqoridagi ikki bosqichdan so‘ng video-
tasvirdan yong‘in piksellarini samarali aniq-
lash mumkin. Agar tasvir pikseli mumkin
bo‘lgan yong‘in pikseli bo‘lsa, rangli
filtrlash asosida aniqlanadi. So‘ngra tasvir
intensivligining  vaqtinchalik  o‘zgarishi
Al(x, y) chegara giymatining k, dan katta yoki
yo‘qligi tekshiriladi. Agar shunday bo’lsa,
piksel, hagiqatan ham, olov pikseli ekanligi
aniqlanadi (Drago, Myszkowski, Annen, &
Chiba, 2003):
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1,agar lLgng(x,y) =1 vadl(x,y) >k, (8)

I(x,y) =
f(x ») { 0, aks holda

Videotasvirdan yong‘inni aniqlashning
yakuniy tasviri va (8) formula yordamida
olingan natijalar 6-rasmda ko‘rsatilgan. Ushbu
misolda chegaraviy giymat k, = 10. Rasmdan
ko‘rinib turibdiki, algoritm olovga o‘xshash,
lekin olovga tegishli bo‘lmagan rangga ega
piksellarni muvaffaqiyatli filtrlaydi. Yakuniy
gismda tasvir fagat olovga mos keladigan
piksellarni 0z ichiga oladi.

Yong'inni aniqlashning qaror qabul qilish
bosqichi

Yong‘inni aniqlashning yakuniy bosqichi
- bu videotasvirda yongin mavjudligi
yoki yo‘qligini aniqlashdir. Buni oldingi
bosqichlarda aniqlangan yong‘in piksellari
sonini hisoblash va uni oldindan belgilangan
chegara qiymati bilan taqqoslash orqali
amalga oshirish mumkin. Agar yong'in
piksellari soni chegara qiymatidan oshsa,
videoda yong'in mavjudligini anglatadi
(Duan, Bressan, Dance, & Qui, 2010). Bunday
holda, garordan foydalanib, kompyuter
ekranida ogohlantirish xabarini ko‘rsatish
mumKin.

Tadqiqot natijalari

Ushbu maqolada asosiy e’tibor bir
gator tasvirni qayta ishlash algoritmlari
orqali videotasvirlarda yong‘inni aniqlash-
ga qaratilgan. Biz taklif gilayotgan video-
tasvirdan yong‘inni aniqlash usuli natijalari
2- va 3-rasmlarda ko‘rsatilgan. Bundan
ko‘rinib turibdiki, taklif qilingan algoritm

N\

4-rasm. Videotasvirning asl varianti chap tomonda, RGB filtrdan o‘tkazilgandan so‘ng hosil

yordamida yong‘in holatlari muvaffaqiyatli
aniqlangan.

3-rasm. Tasvirdan olovni aniqlash

Dastlabki bosqichda statik videokamera
orqali tasvirlar ketma-ketligi olinadi. Keyingi
bosqichda qizil yoki to‘q sariq rangga ega
bo‘lgan har ganday joylarni ajratish uchun
tasvirlarga rang filtrlash algoritmi qo‘llaniladi
(4-rasm), chunki bu ranglar ko‘pincha olov
bilan bog'liq.

bo‘lgan varianti o‘'ng tomonda
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Rangni filtrlash jarayonini yaxshilash hamda
qizil va to‘q sariq ranglar turlarini to‘g‘ri ajratish
uchun RGB va HSV modelidan foydalaniladi.

Ushbu modeldan foydalanish aniqroq filtrlash
imkonini beradi va keyingi bosqichlarning
samaradorligini oshiradi (5-rasm).

5-rasm. Rangli filtrlangan matritsa (chapda) va o‘rtacha qiymatli solishtirish (o‘ngda)

Keyingi bosqichda tasvir intensivligining
vaqtinchalik o‘zgarishi algoritmi tasvirning
intensivlik o‘zgargan joylarini aniqlash
uchun ishlatiladi. Ushbu usul rangni filtrlash
algoritmi rang intensivligida sezilarli
o‘zgarishlar aniglangan hududlarni topish

imkonini beradi. Bu hududlar yong‘in sodir
bo‘lish ehtimoli yuqori bo‘lgan hududlar
bo‘lishi mumkin (6-rasm). Yong'in piksellarini
aniglash tasvirning rang va intensivlik
giymatlarini tahlil qilish kombinatsiyasi
orqali amalga oshiriladi.

6-rasm. Asl videotasvir (chapda) va aniqlashning yakuniy natijasi (o‘ngda)

Umuman olganda, ushbu maqolada
taqdim etilgan tadqiqot tasvirni qayta ish-
lash algoritmlarini qo‘llash orqali video-
tasvirlarda yong‘inni aniglashning samarali
usulini namoyish etadi. Ranglarni filtrlash,
HSV modeliga o‘tkazish, tasvir intensivligi
o‘zgarishlarini tahlil qilish orqgali yong‘in
piksellarini belgilash kombinatsiyasi video-
tasvirlarda yong'inlarni aniqlashda samarali
natijalarni ko‘rsatdi.
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Tadqiqot natijalari tahlili

Ushbu maqolada olovning rang xusu-
siyatlari tahlil qilindi va (HSV (Hue,
Saturation, Value), YCbCr (YCbCr (Y -
brightness, Cb - blue component, Cr - red
component)), Lab (Lightness, Red/Green
Value, Blue/Yellow Value), YIQ (Luminance,
In-phase, Quadrature)) modellari yordamida
xromatik komponentlari testdan o‘tkazildi.
Olovning rang xususiyatini belgilashda
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rang modellaridan eng yaxshisini tadbiq
qilish muhim ahamiyat kasb etadi. Shuning
uchun yong‘inni aniqlash jarayonida rang
modeldan foydalanishda aniqlikni va vaqt
samaradorligini oshirish uchun videotasvirni
qayta ishlash jarayoni amalga oshirildi. 0zida

asosiy ranglarni jamlagan to‘rt turdagi olov
tasvirlar 1-jadvalda rangning (h) qiymati
asosida gistogramma orqali tahlil qilingan
(Durand & Dorsey, Fast Bilateral Filtering for
the Display of High-Dynamic-Range Images,
2002).

Jadval

Har bir rang modeli bo‘yicha to‘rt turdagi yong‘in tasviri uchun maksimal va minimal rang
giymati, masshtab qiymati va uzunligi berilgan

HSV | YChCr| Lab YiQ

a b c d a b c a b c d a b c d
Yong‘in. max | 0.1700 | 0.1700 | 0.9900 | 0.9400 | -0.7200 | -0.5000 | 0.3000 | 0.1600 | 0.6500 | 0.8300 | 1.5000 | 1.2300 | 1.4200 | 1.4300 | 0.12000
maydoni
giymati | min | 0.0700 | 0.0300 0 0 -1.4200 | -1.4300 |-1.2700 (-1.3700 |-0.3300| -0.3000 |-1.4700|-1.4600 | -1.4600|-1.4600 | -1.2400
Masshtab
(olov/  {0.1000 0.1400 | 0.9900 | 0.9400 | 0.2229 | 0.2962 | 0.5000 | 0.4873 | 0.3121 | 0.3599 | 0.9459 | 0.8567 | 0.9381 | 0.9414 | 0.7948 | 0.6775
diagr)
uzunlik 11 15 100 95 71 94 158 154 99 114 298 270 289 290 245 209

Xulosalar jud hududlarni kuzatishda videotahlil va

Ushbu magqolada videokuzatuv maydoni-
dan olingan tasvirlardan yong'inni aniqlash
masalasi ko‘rib chigilgan. Bunda oddiy, gimmat
bo‘lmagan videokamera orqali yong‘inni erta
aniqlash algoritmi sinovdan o‘tkazildi. Algo-
ritm bir necha bosqichdan iborat bo'lib, 1-bos-
gichda videotasvir o‘qitildi. 2-bosqichda tasvir
rang model bilan filtrlash amalga oshirildi.
3-bosqichda tasvir RGB modeldan HSV model-
ga o'tkazildi. 4-bosqichda yong‘inga o‘xshash
obyektlarni ajratishda tasvir intensivligining
vaqgtinchalik o‘zgarishi aniglandi. So‘nggi
bosqgichda videotasvir maydonida yong'in
obyekti tadqiq qilindi. Ushbu usul va algoritm-
ni amalga oshirishda Python dasturlash tilida
OpenCV kutubxonasidan foydalanildi. Shax-
siy kompyuter uchun dasturiy ta’'minoti ishlab
chiqildi. Ushbu dasturiy ta’'minot yordamida
natijalar olindi.

Magqgolada keltirilgan natijalarga asos-
lanib aytish mumkinki, yong‘in xavfi mav-

kompyuter ko‘rishi texnologiyalaridan foyda-
lanish yong‘inlarni aniqglash hamda ularga
javob berishda katta imkoniyatlar yaratadi.
Rang yoki harakatni aniqlashga asoslangan
algoritmlar yordamida videoma’lumotlarni
tahlil qilish orqali kompyuter ko‘rishi texno-
logiyalari yong‘in mavjudligini avtomatik
ravishda aniqlashi va yong‘inlar tarqalishi-
ning oldini olish yoki bartaraf etish uchun
erta ogohlantirish berishi mumkin. Bundan
tashqgari, kompyuter ko‘rishi texnologiyala-
rini boshqa sensor va aloqa texnologiyalari,
masalan, dronlar va simsiz tarmogqlar bilan
integratsiyalash atrof-muhit videomonitorin-
gi tizimlari, o‘rmon yong‘inlarini kuzatish,
ishlab chiqarish sanoat hududlarini nazorat
qilish va boshqa jabhalarda yaxshi samara
beradi. Shunday qilib, yong‘inlarni o‘chirishda
kompyuter ko‘rishi texnologiyalarini ishlab
chigish va qo‘llash keyingi tadqiqotlar va
innovatsiyalar uchun istigbolli yo‘nalishdir.
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Annotatsiya. Ushbu maqolada asinxron
motor reaktiv quvvatini nazorat qilish va
boshqarish uchun tok o‘zgartkichidan foydalanildi.
Tok o‘zgartkich asinxron motor stator pazlari
va asosiy chulg‘am pona orasiga joylashtirildi.
Bu esa asinxron motor stator chulg‘amida hosil
bo‘luvchi asosiy va sochiluvchan magnit ogimlar
hisobiga kuchlanish ko‘rinishida signal chiqaradi.
Turli  xususiyatli miqdorlarning o‘zaro ta’sirini
hisobga olgan holda, o‘lchov chulg‘amidan
olinayotgan signalning dinamik xususiyatlarini
o‘rganish o‘zgartkichning birlamchi va ikkilamchi
signal o‘zgartirish  bo‘laklari, signal uzatish
elementlari hamda o‘tish jarayonlarini tavsiflovchi
differensial tenglamalarni shakllantirishda yuzaga
keladigan qiyinchiliklar tufayli tadgiqotlarning
ilg‘or matematik apparati — graf modeli va
uning analitik ifodalari asosida olib boriladi.
Tok o‘zgartkichning asosiy elementi o‘lchov
chulg‘ami, ya’ni sezgir element hisoblanadi.
O‘lchov sezgir elementi asinxron motor stator
pazlari sonidan kelib chiqib, ikki yoki uch halqgali
qilib joylashtiriladi. Mustaqil o‘lchov chulg‘amiga
nisbatan  o‘lchashning aniqligi, ishonchliligi,
sezgirligi ortadi. O‘lchov sezgir element halqalari
mustaqil yoki ketma-ket ulanadi. Ketma-ket
ulanganda, chigish  kuchlanishining  miqdori
ikki marta oshadi. Mustaqil va ketma-ket
ulaganimizda, asinxron motor birlamchi stator
tokiga ta’sirining dinamik tavsiflar yordamida
tadqiqoti olindi.

Kalit so‘zlar: asinxron motor, kuchlanish, tok,
stator chulg‘ami, asosiy magnit ogim, sochiluvchan
magnit ogim, reaktiv quvvat, boshqariluvchan chiqish
kuchlanishli tok o‘zgartkich.
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Kirish

Asinxron motorning ishlash tamoyilidan
ko‘rinadiki, rotor chulg‘ami elektr jihatdan
stator chulg’‘ami bilan boglanmagan. Bu
chulg‘amlar orasida fagat magnitli bog‘lanish
bor va bu chulg‘am energiyasi ikkinchisiga
magnit maydon vositasida uzatiladi. Asinxron
motor ishlash jarayonida stator va rotor
chulg‘amlaridagi toklar ikkita magnitlovchi
kuchlarni hosil giladi. Rotorning magnitlovchi
kuchlari va statorning magnitlovchi kuchlari
hisoblanadi. Bu magnitlovchi kuchlarning
birgalikdagi ta'siri  natijasida  statorga
nisbatan sinxron tezlik n, bilan aylanadigan
umumiy magnit oqimi @ vujudga keladi.
Bu magnit oqimi stator chulg‘ami bilan
ham, rotor chulg‘ami bilan ham ilashgan
asosiy @ va ikkita sochilish oqgimlaridan
iborat:  stator chulg‘amining sochilish
ogimi F_ va rotor chulg‘amining sochilish
ogimi F_. Maqolada asinxron motorning
uch fazali nosimmetrik toklarini nazorat
va boshqarishda qo‘llanilayotgan stator
tokining kuchlanish ko‘rinishidagi chiquvchi
signalga o‘zgartiruvchi o‘zgartkichning tadqiq
giladigan tavsiflari atroflicha yoritib beriladi.

Hozirgi vaqtda tok ozgartkichlarning
ko‘plab turlari ma’lum. Bu holat ularning za-
rur rusumdagisi va muayyan konstruksiya-
sini tanlashni qiyinlashtiradi. Shu sababli
o‘zgartkichlar elementlari va konstruksiyasini
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muayyan tamoyillar asosida tahlil qilish
maqsadga muvofiq. Bu ularning prinsipial
va konstruktiv o‘ziga xosliklarini aniqglash
imkonini beradi. Jumladan:

- optik tolali tok datchiklari;

- magnitogalvanik tok o‘zgartkichlari;

- elektromexanik o‘zgartkichlar;

- bir fazali uch elementli datchik;

- tok transformatorlari;

- funksional imkoniyatlari kengaytirilgan
elektromagnit o‘zgartkichlar;

- Honeywell kompaniyasi o‘zgartkichlari -
tok datchiklari.

Mavjud tok o‘zgartkich va datchiklar,
Xoll effektiga asoslangan tok o‘zgartkich
datchiklari katta toklarni o‘lchashda yuqori
aniqlikka ega. Magnit tizimining to‘yinishi
tufayli ular aniqlikda cheklovlarga ega bo‘lsa-
da, qo‘shimcha manbalar talab qiladi va
nisbatan qimmat hisoblanadi.

Ushbu tadqiqot yo‘nalishida taniqli
xorijlik olimlardan R. Hanitch, I. Rampias,
L.A.  Ostrovskiy, @ A.A.  Preobrajenskiy,
M.A. Urakseyevlar ilmiy tadqgiqotlar olib
borishgan. Shuningdek, respublikamizning
taniqli  olimlaridan  N.R.  Yusupbekoy,
K.R. Allayev, S.F. Amirov, N.B. Pirmatoy,
[.X. Siddikovlarning ilmiy tadqiqot ishlari
ko‘rib o‘tilgan muammolar va masalalarning
yechimiga bag‘ishlangan.

Tahlillar natijalari shuni ko‘rsatdiki,
asinxron motorlar reaktiv quvvatini nazoratva
boshqaruv tizimlarida zamonaviy texnika va
texnologiyalarni kompleks qo‘llash, boshgaruv
va monitoring uchun zaruriy signallarni
shakllantirish jarayonlarini modellashtirish
va algoritmlash hamda parametrik tadqiq
etish, ularning keng funksional imkoniyatli
turkumlarini ishlab chigish hamda amaliyotga
joriy etish masalalari yetarli darajada
o‘rganilmagan.

Asinxron motorlarda elektr issiqlik va
elektr kimyoviy effektlarni qo‘llash mumkin,
biroq amalga oshirish qiyinligi va past
metrologik xarakteristika tufayli ular kam
go‘llaniladi.

Asinxron motorda asosiy magnit oqim
@ stator chulg‘amining magnitlovchi kuchi
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MOLLHOCTbIO ACUMHXPOHHOI'O ABUTATENA

BouxaHoB 3aunnobuanuH Ypasanu yrnu,
OOKTOp dounocomm no TexHn4eckum Haykam (PhD)

AHOMKAHCKNA MALLIMHOCTPOUTENBHbLIN UHCTUTYT

AHHOmMayus. B daHHoU cmambke ornucaHo UCrorib-
308aHUe rpeobpasosamesisi moka Orisi KOHMPOss U
yripaeneHusi peakmueHoU MOWHOCMbI aCUHXPOHHO-
20 Osueamernisi. TpaHcgbopmamop moka pasmeuleH
mex0y 0bMOmKaMu cmamopa acUHXPOHHO20 Oeuea-
merns U OCHogHol obmomkold. B pesyribmame 803HU-
Kaem cueHar 8 eude HarpsikeHus U3-3a OCHOBHO20
u 6rnyxdarowe20 MacHUMHbIX MOKO8, 2eHEPUPYEMBbIX
8 0bMOomKe cmamopa acuHXpOoHHo20 Osuzamerns. Uc-
criedosaHue OuHaMUYECKUX ceolicme cuaHasa, MpuHU-
MaemMo20 om u3MepumesisHo2o rpubopa, ¢ y4emom
e3aumodelicmausi  pasnu4yHbIX CrieyuguYeckux eersu-
YuH, OugbchbepeHyuarebHbIX ypasHeHUU, OMuUChIBaroUUX
MEPEX00HbIE MPOUECCHI 8 MePB8UYHbIX U BMOPUYHBIX
CeKUUsIX U3MeHeHUsI cueHara rpeobpazosamerisi, are-
MeHmax repedadyu cueHana u 3a c4yem mpyoHocmu
8 ¢hopmupo8aHUU, MPOBOOUMCS] Ha OCHOBE Pa38UMO20
Mamemamuyeckoeo arinapama — epaghosol Modernu
U ee aHanumu4eckux eblpaxxeHuti. OCHOBHbIM 31eMEH-
mom mpaHcghopmMamopa moka s18siemcsi Uamepumeris-
Hasi Kamyuwika, m.e. 4yacmeumersibHbIU ariemeHm. B 3a-
8LCUMOCMU OM KoJlu4decmea ra3oe cmamopa acuHXPOH-
Ho2o dsuzamerisi usMepumeribHbIt HyscmaumeribHbIU
371EMEHM B8bIMOIHEH 8 8UOE 0B8YX- UIU MPEXKOITbUEB0E0.
TouyHOCMb UBMEPEHUSI, HaOeXHOCMb U Hy8Cmeumerb-
HOCMb MOBBILLAKMCS 10 CPABHEHUIO C HE3aBUCUMBIM U3-
mepumernbsHbIM ycmpoticmeom. Konbya 0amyukos rnoo-
KrmroYaromesi He3asucumMo usu riocriedosamerisHo. [pu
riocriedogameribHOM COeOUHEHUU U3MEPUMETbHBIX KOH-
mypoe eenuyuHa 8bIXOOHO20 HarpsiKkeHUs yoeausaem-
cs. BrnusiHue acuHXpoHHO20 dsueamerisi Ha NnepeuYHbIL
MOK cmamopa rpu He3asUCUMOM U r10¢/1e008ameribHOM
COEeOUHEHUU Korley, U3MEePpUMEsIbHO20 ariemMeHma rory-
YEHO C MOMOWbH OUHAMUYECKUX OrucaHudl.

Knrouyeeblie crnoea: acUuHXpOHHbIU Osuzamerib,
HanpskeHue, mok, obMomka cmamopa, OCHO8HOU
Maz2HUMHbIU MOMOK, MagHUMHbIU MOMOK paccesiHusl,
peakmueHasi MOWHOCMb, rpeobpa3osamerib MmMoka
C pezynupyeMbiM 8bIXOOHbLIM HarMpPsXKEHUEM.
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Abstract. This paper describes the use of
a current transformer to monitor and control the
reactive power of an induction motor. The current
transformer is placed between the induction motor
stator windings and the main winding. The result is
a voltage signal due to the main and stray magnetic
currents generated in the induction motor stator
winding. The study of dynamic properties of the
signal received from the measuring instrument,
taking into account the interaction of various specific
quantities, differential equations describing the
transient processes in the primary and secondary
sections of the transformer signal change, signal
transmission elements and due to the difficulty in
formation, is conducted on the basis of the developed
mathematical apparatus - the graph model and its
analytical expressions. The main element of current
transformer is the measuring coil, i.e. sensitive
element. Depending on the number of slots of
induction motor stator the sensing element is made
in the form of two- or three-ring. The measuring
accuracy, reliability and sensitivity are increased
compared to an independent measuring device.
The sensor rings are connected independently or
in series. When measuring circuits are connected in
series, the output voltage value doubles. Influence
of asynchronous motor on primary stator current at
independent and series connection of gauge rings is
obtained by means of dynamic descriptions.

Keywords: induction motor, voltage, current,
stator winding, primary magnetic flux, magnetic flux
dissipation, reactive power, current converter with
adjustable output voltage.

F, bilan rotor chulg‘amining magnit kuchi
F, ning birgalikda ta’sir etishi hisobiga hosil
bo‘ladi (Allal & Abderrahmane, 2022):

= fo
- Ry (Vb);'

_ F1+F2

o (1)
bu yerda R, - asinxron motor magnitaviy
qarshiligi.

F, + F, = F - asinxron motorning umumiy
magnitaviy kuchi. Bu kuch son jihatdan
stator chulg‘amining salt ishlash rejimidagi
magnitaviy kuchiga teng hisoblanadi.

Magnit yurituvchi kuch quyidagicha anig-
lanadi:

Ry

Mo g, (A),

Fo = 0,45m; ™%

(2)

bunda I - salt ishlash rejimi stator chulg‘amli
toki.

Asinxron motor stator toklarini kuch-
lanish ko‘rinishdagi chiqish signaliga o‘zgart-
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kichlarining dinamik tavsiflarini tahlil qilishda
Uipig = chiqish kuchlanishlari asinxron motor
stator toklari, o‘lchash chulg‘ami o‘ramlari soni
- w_, shuningdek, stator tizimi parametrlariga
bog'ligligini aniqlash talab etiladi (Al-Musawi,
Anayi, & Packianather, 2019).

Material va metodlar

Asinxron motor stator toklarining qiymat-
lari, parametrlarivaboshqata’sirlargaboshqa-
riluvchan chiqish kuchlanishli tok o‘zgartkich
signallarining vaqt bo‘yicha o‘zgarishini dina-
mik tavsiflar orqali aniglaymiz.

Turli xususiyatli miqdorlarning o‘zaro
ta’sirini  hisobga olgan holda, olchov
chulg‘amidan olinayotgan signalning dinamik
xususiyatlarini  o‘rganish  o‘zgartkichning
birlamchi va ikkilamchi signal o‘zgartirish
bo‘laklarida, signal wuzatish elementlari
hamda o‘tish jarayonlarini tavsiflovchi
differensial tenglamalarni shakllantirishda
yuzaga Kkeladigan qiyinchiliklar tufayli
tadqiqotlarning ilg‘or matematik apparati -
graf modeli va uning analitik ifodalari asosida
olib boriladi.

Dinamik tavsiflarni tadqiq qilish uchun
4AA63A4Y3 tipli asinxron motorning texnik
ma’lumotlari: P =0,25 kVt,U =380V, f=50 Gts,
n=1500 ayl/min, r’1 =0,159, x'1 =0,082Q,
r',=0,1Q, x",=0,17Q, cosp =0,65 %,

I
n,= 0,68 %, X'1 =0,0821Q, —’S’I”” =4 ga

ias.mot
teng bo'lib, stator chulg‘amlari tarmoqqga
yulduz ko‘rinishida ulanadi hamda o‘ramlar
soni W, =100 tani tashkil etadi.

Asinxron motorning stator pazlariga
o‘lchov chulg‘ami joylangan bo‘lib, uning
joylashuv  sxemasi xuddi stator chul-
g‘amlarining pazlarda joylashuv sxemasi kabi
bajarilgan. Asinxron motor nominal ish hola-
tida stator chulg‘amlaridan o‘tuvchi toklari

Lo =1 =I, = 1,125 A ga, salt yurishidagi
tok L, =1L =1, = 082A ga teng. Tok
ozgartkich o'lchov chulg‘amlarini kesib

o‘tuvchi maksimal magnit oqimi quyidagiga
teng:
V2:Uy V2:220

Im ™ 4 a4-fw, 44450100

=0,013Vb (3)
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Asinxron motor birlamchi stator tok
giymatlarining amaliy CassyLab laboratoriya
stendi orqali olingan dinamik tavsiflari kelti-
rilgan (1-rasm).

Fag#1|1ay#2 Ta#l 1m#2
il 3

St

LD

3

0,01 0,02 0,03 0,04 0,05
1-Birlamchi tarmoq_ nominal yukdama toki, 2- Birlamchi tarmog salt holatdag ol te

1-rasm. Asinxron motor birlamchi tarmoq
nominal yuklama (1) va salt holatdagi
toklarning (2) dinamik tavsiflari

Uch fazali asinxron motor reaktiv quvvati
nosimmetrik kattaliklarini nazorat qilish va
baholashda qo‘llanilayotgan boshqariluvchan
chigish kuchlanishli tok o‘zgartkichning
chiqish kuchlanishlarini quyidagicha yozamiz:

d

Ua = Ra Ia + dt (Lala + Maxlx); (4)
d

Up = Rp Ip + — (Lplp + Mpyl);  (5)
d

Us=RcI.+ dt (LcIc + Mcxlx)' (6)

Uch fazali asinxron motor stator chulg‘am-
laridan I, 0,0, birlamchi toklar o‘tishi natijasi-
da hosil bo‘lgan magnit ogimlar ta’sirida tok
o‘zgartkichi o'lchov chulg‘amlari chigishlarida
Uchiq.a(t), Uchiq‘b(t), Uchiq,c(t) kuchlanishlar olinadi.
Tok o‘zgartkichi chiqishidagi kuchlanishlar
o‘lchov chulg‘amlarining stator pazida joyla-
shishi, o‘ramlar soni va parametrlariga bog‘liq
holda chiqish kuchlanishlari quyidagicha:

dacnig® |\, d®al)

a. Uchiq.a(t) =—Ry/icha” ichiq a () — Loricha dt +w,; dt +
ddg(0) dde(t) (7)
+w, o +wsy Frant
. dicchi (t) ao (t)
C. Uchiq.c(t) = =R,/ iche Lehig c (t) — Lorich.c d—tq + ws ‘; + (8)
dd,(t) ddp(t)
+w; P + w, Frant
. dicchi (t) do (t)
C. Uchiq.c(t) = =R,/ iche Lehig c () — Lorich.c dtq + ws ; + (9)
dd, (1) ddp(t)
+wy 0 +w, e
Bu yerda R .o R Rouno Lovena Loveny Wy Wy Wy = o'lchov elementlarining o‘ramlar
L .. — mos ravishda uch fazali tok o‘zgart- soni; i, ., I, ., I, , — olchov chulgami
o'lch. chiq.a chiq.b chiq.c
kichining aktiv qarshiliklari va induktivliklari;  toklari.

NN N AN A DN AN

2-rasm. Asinxron motor birlamchi stator toki va tok o‘zgartkichining dinamik tavsiflari
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Buyerda qizil chiziq - asinxron motor stator
toki o‘zgarishlari, qora chiziq - tok o‘zgartkich
chigishidagi kuchlanish ko‘rinishidagi signal.

Dinamik tavsiflardan ko‘rishimiz mum-
kinki, asinxron motor o‘zining turg‘un
holatiga t = 0-0,09 s, boshqariluvchan chiqish

oralig'ida erishayotganini ko‘rishimiz
mumkKin.

Asinxron motorni stator chulg‘amlari
ulanishi yulduz ko'rinishli sxemada U,

kuchlanishli elektr tarmog‘iga ulangan va tok
o‘zgartkichining dinamik tavsiflari analitik

kuchlanishli tok o‘zgartkich ¢=0-0,06s ifodaasosida tadqiq etildi:
( KFMUA(W,(IA’ U’ASlTla)t) -
Ua = Ko1ua 7 " . _t
w (IA,U A)) “Kip - (IAperSlnwt + (IAapere T)
1Ub = Koaus ' ' , o L) (10)
14 (IB U B)) “Kip - (IBperSHl (wt +120°) + (IBapere T)
KF#UC(W,(IC' U’ASin ((l)t + 1200) -
Ue = Ko3zyc ' ' _ o _t
\ W"(IcU"¢)) * Kip * (cpersin (wt — 120°) + (Icgpere T)

bu yerda:

Ky unr Koopyr Kpzyer — MOS ravishda har
bir fazaga tegishli magnit va elektr zanjiri
kattaliklarining bog‘lanish koeffitsiyentlari;

IAper’ IBper’ ICper’ IAaper’ IBaper’ ICaper' stator
tokining davriy va nodavriy tashkil etuvchilari;

U, U, U - asinxron motorning stator
chulg‘amlariga berilayotgan kuchlanishlar;
wri,u”), wi, U, W'I.U", - magnit
o‘zgartirish bo‘lagining uzatish funksiyalari.

Asinxron motor birlamchi tokining o'l-
chash diapazonini kengaytirishga stator chul-
g‘ami toklari tomonidan yaratilgan magnit
oqimining nazorati yo‘li bilan o‘lchov chul-
g‘amining halqgalarini o‘zaro kontrollerning
blokirovkalanuvchi kontaktlari bilan alohida
yoki ketma-ket ulash asosida erishiladi. Ikkita
halganing ketma-ket ulanishi asinxron motor
tokni kuchlanishga o‘zgartkichning o‘lchov
chulg’ami chiqish kuchlanishining bitta
alohida halqasiga nisbatan ikki karra katta-
roq giymatini ta'minlaydi:

U,=U,+U (11)

14,15

1
Ua == (4‘,44‘ - f - WCl - é) (Wll + le). (12)

OIchov chulg‘amining o‘ramlari soni
w,=w, bo‘lsa, mikrokontrollerning bloki-
rovkalanuvchi kontaktlari avtomatik tarzda
ulanadi va K = 2 ga teng bo‘ladi. Chunki yig‘indi
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summar chiqish kuchlanish tok o‘zgartkichi
chulg‘amining bitta mustaqil halqasi chiqish
kuchlanishidan ko‘ra ikki karra katta bo‘ladi.

Yigindi summar chiqish kuchlanishining
analitik ifodasi quyidagicha:

U,=2U.. 13)

aX

Boshgqariluvchan chiqish kuchlanishli tok

o‘zgartkichining olchov halqalarini ketma-

ket ulashdagi dinamik jarayonlarni quyidagi
3-rasmda ko‘rishimiz mumkin.

3-rasm. Boshqariluvchan chiqish kuchlanishli
tok o‘zgartkichning o‘lchov halqalarini
ketma-ket ulashdagi dinamik tavsiflari

Asinxron motor stator toklarini o‘zgart-
kich chiqish kuchlanishlariga bog'ligligining
dinamik tavsiflarini tadqiq qilishda keltiril-
gan analitik ifodalar va grafiklardan shunday
xulosaga kelamizki, asinxron motor U

1
kuchlanishli elektr tarmog‘iga ulangandan
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so'ng motor parametrlariga bog‘liq holda,
tok o‘zgartkichi chiqishidagi kuchlanishlar-
ning birlamchi stator tokiga ta’siri aniqlanadi.

Asinxron motor reaktiv quvvatini nazorat
va boshqgarish uchun taklif qilinayotgan
boshqariluvchan chigish kuchlanishli tok
o‘zgartkichning kuchlanish ko‘rinishidagi
signalining asinxron motor birlamchi tarmoq
stator tokiga ta’sirini aniglash eng muhim
ko‘rsatkichlardan biri hisoblanadi.

Asinxron motor stator chulg‘amidagi
asosily va sochiluvchan magnit oqimlar
tomonidan hosil qilingan MYuKlar, rotor
chulg‘amidagi magnit jarayonlar va boshqa
yordamchi parametrlarning ham ta’sirlarini
hisobga olib, Cassylab laboratoriyasi yor-
damida quyidagi dinamik tavsif olindi.
O‘Ichov sezgir element halqalari ketma-ket
ulanganda, chiqish kuchlanishining miqdori
ikki karra ortishi, shu holatga mos ravishda
stator chulg‘ami birlamchi tokining o‘zgarishi
diskret signal ko‘rinishida namoyon qilindi.
Boshqariluvchan chiqish kuchlanishli tok

o‘zgartkichning birlamchi
bog'liglik dinamik tavsifi
tirilgan.

tarmoq tokiga
4-rasmda kel-

L)
um

05 10 15

4-rasm. Boshqariluvchan chiqish kuchlanishli
tok o‘zgartkichning birlamchi tarmoq tokiga
bog‘liqlik dinamik tavsifi

Quyidagi 1-jadvalda asinxron motorlarni
nazorat va baholash uchun qo‘llaniladigan
datchik qurilmalarning asosiy natijalari tav-
siflarining qiyosiy tahlili keltirilgan.

1-jadval

Asinxron motorlarni nazorat va baholash uchun qo‘llaniladigan datchik qurilmalarning
asosiy natijalari tavsiflarining qiyosiy tahlili

Ne Turi &L‘;gi:gl Xatoligi Afzalligi Kamchiliklari
- Tashqi muhitning magnit maydoni va
1 Te.'I'.T(%(Llj_f;“k (0-750) °C 1% Oddiy tuzilishga ega haroratining ta’siri katta, nochizig|i
tavsifga ega
Aniqlik ko‘rsatkichi past, uch fazali
. TermoEYuKni masofadan tizim nosimmetriyasini aniglay
— o o 0,
2 FTEMET (ESUIEEE | ({07210 B o‘lchay oladi olmaydi, tashqgi muhitning magnit
maydoni va haroratining ta’siri katta
Termo
3 qgarshilikli (0-200) °C | (0,2-0,5) % Oddiy tuzilishga ega Anigligi past, nochizigli tavsifga ega
datchik (TCM)
Uoultsies Uch fazali tizim nosimmetriyasini
4 | (Siemenstipi | (0-120)°C | (0,1-0,3) % | Ish holati ishonchliligi katta . ety
P320) aniglay olmaydi
5 Tok 1 0-150)kA | (0,2-0,5)% | 'Sh holatiishonchliligi katta, ||\ i va vazn ko'rsatkichlari
transformatori xizmat ko‘rsatish sodda
6 Magnito- (0-200) KA | (0,1-0,5) % O'zgartirish anigligi va Tuzilmasi va o‘zgartirish jarayoni
galvanik 2 ImE) T sezgirligi yuqori murakkab, tannarxi yuqori
Uch fazali asinxron motor
nosimmetriyani baholay
7 |Tok o'zgartkich | 0-3kA 0,1-059% | ©adh ozgartirish aniqligi va Tashqi muhit harorati ta'siri
sezgirligi katta, tayyorlash
texnologiyasi oddiy, statik
tavsifi chiziqli
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Yuqorida bayon etilgan qurilmalarning
asosiy natijalari tahlili shuni ko‘rsatadiki,
kontaktli o‘zgartkichlarda yordamchi elektr
ta'minot manbalariga ehtiyoj yo'qligiga
qaramay, nisbatan katta og'irlik va quvvat
iste'moliga  egaligi hamda ish holati
ishonchliligi pastligi, asinxron motor stator
chulg‘amida hosil qilingan magnit oqim,
sochiluvchan magnit oqim, MYuKlarni hisobga
olish imkoni chegaralanganligidan ularni
asinxron motor reaktiv quvvatining nazorat
va boshqaruv tizimlarida tok o‘zgartkichlari
sifatida qo‘llash magsadga muvofiq emas.

Taklif gilinayotgan qurilma aynan stator
paziga joylashtirilgani hamda reaktiv quvvat
iste’'molini aniglash imkoni katta ekanligi,

aniqligi va sezgirligi yuqori bo‘lganligi uchun
dinamik tavsiflari yaqqol olinadi.

Xulosalar

Boshqariluvchan chiqish kuchlanishli tok
o‘zgartkichning birlamchi tarmoq stator toki-
ga ta’sirini o‘rganganimizda, quvvati 0,25 kVtli
asinxron motorning nominal toki 0,86 A, tok
o‘zgartkich toki 0,0025A ni tashkil etdi.

Bundan xulosa qilish mumkinki, 1/400
miqdorni tashkil etdi. Boshgariluvchan
chigish kuchlanishli tok o‘zgartkich olchov
chulg‘amining ikkita mustaqil halqasi
kontrollerning o‘zaro  blokirovkalanuvchi
kontaktlari orqali ketma-ket yoki alohida
ulanishi birlamchi tarmoq stator tokiga ta’siri
juda ham kichik qiymat ko‘rsatkichiga ega.
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"TOWKEHT TyKVIMa‘-IVU'IVIK Ba eHrumn caHoat UHCTUTYTU
Znyopo MYXaHOUCITUK-TEXHOJTONNA NHCTUTYTU

AHHOmauusi. Makonada naxma mo3anaw
KopxoHanapulaH 4YukaémeaH 4aH2 Xaeo mo3a-
naw YUKImoHnapu 4yKyp maxaun KunuHeaH. [lax-
ma mo3sanaw KopxoHasapudaH YukaémeaH 4YaHa
Xaso OKUMUHUH2 mapkubu, xapopamu ea mes-
Nuknapu ypeaHunzaH. YaHe xaeo mapkubueza Ka-
pab, YuknoH cenapamopuzadya 6bup Heya mako-
MunnawmupunzaH ssHau agpez2am oluxanaHaaH.
“‘SOLIDWORKS Flow Simulation” dacmypu opKa-
U YukKroHOa xaeo OKUMUHU YaHedaH mo3arios-
Yu aspezam KOHCMPYKUUSICUHUHe siHeu Modenu
uwnab 4yukunub, noluxanaHeaH ssHau Modesinap
uyqudaH 3He HKOpu mo3anaw camapadopriuau-
ea %za bynezaH aspezam maHnab onuHzaH. Ta-
KoMunnawmupunzaH UUKIOH cenapamopuHUH2
uwnaw xapaéHu “SOLIDWORKS” dacmypudaau
“Flow Simulation” ¢yHkyusicu opkasnu cumyrisi-
yus KunuHub, Hamuxanap Kyrnza KupumuiieaH.
“‘SOLIDWORKS Flow Simulation” modenudazu
messnuk KoHcmpykmue Kutimamnap Navier-Stokes
meHanamanapu épdamuda Hazapul xucob-kumob
KunuHaaH. llyHuHedek, azpecam u4udasu 4YaH2
3appayvanapu 6ocumu, Xxapopamu, mesnuau ea
ynapeaa kKypa OuHaMuK énuwKokuau ypaaHunuo,
HamuxaJsap OfuH2aH.

Kanum cy3nap: 4YaHaiu Xago, YUKIIOH, 4YaH2
3appanapu, Modlenawmupul, “‘SOLIDWORKS
Flow Simulation” dacmypu, “Ansys CFX” dacmypu,
MawuHa azpezam, 4YaHe Xaeo Kysypu, mfaxma
cenapamopu, mypbyneHmiuK, 4aHe Xago OKUMU,
OuHamuk énuwkoknuk, Navier-Stokes meHanamacu,
makomunawmupusi2aH agpeaam.
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Kupum

MakoJsiajla IJMKJIOHJIAPHUHT TaKOMUJI-
JIAIITUPUJITAH KOHCTPYKLUUSICUHU SpaTHUIl
Makcaguja pecny6sukamMuszaa — GaosausT

0116 60paéTraH maxTa To3ajall KopXoHaJa-
pujaru naxrtara JacT/JabK{d UILJIOB Oepull
*KapaéHuJia atMmocdepara YUKAETraH KypyK
YaHIJIapHU XaBOJAH akpaTyBYM LUKJIOH ce-
napartopJiapu 6yiuya osub6 60puraH Hasa-
pUl Ba aMa/iM¥ U3JIAaHUIJIApP HaTWXajapu
KeJITUPUJITAH.

[laxTa KOpXOHa/slapuJa YUTUTJIMA MaxXTaHU
JlaCTJIabKM HILJIALl >KapaéHJapuja naxTa-
JlaH Ma’bJlyM MUKJOp/Ja YaHT aXpaJub 4uKa-
Au. COFJIMKHM cakjall MebépJsapura OUHO-
aH, xap 6Up KyboMeTp XaBoJa YaHT MUKJ0PH
10 mMr/mM* Ba KoOpxoHaJapJaH aTMocdepara
YUKAPWJIAETraH XaBOHUHTI 4YaHru 150 wmr/m3
JlaH OPTHK Oy/IMac/uru Kepak. Yoy Mebépra
aMaJl KMJIMLI Y9yH [axXTa To3as1all KOpXoHasa-
py/Jia xap 6Up MallKMHA/|aH YUKAETraH XaBOHU
aTMocdepara YMKapHullAaH OJ1JUH Y YaHTU/IaH
To3anaHagu (Murodov & Adilova, 2022).

YuruTaum naxraZjaH YMKaJAuraH 4aHr opra-
HUK Ba MUHepaJ ¢ppakuusiapgad ubopat. Op-
raHuk ¢pakuus Fy3a loxJaapu, bapryiapu, Ky-
CaKJIapMHUHI MalJjaJlaHTaH 3appadajzapy Ba
MaiiJjajiaHraH ToJia 6yaK4yajapuad uoopar.
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Tynpok, KyMm Ba 6OIIKa TepUM BaKTH/a
naxTara Kyuuanb KoJiraH )KucMmsap Kabu Mu-
Hepa/ (paKLUAHUHT acoCu 3appadajiapaH
TAIKWJI TONTaH.

TexHoJsiOrMK >kapaéH cxeMacu 6o0LIK/Aa,
S'bHU YUTUTJM HAXTaHU TPAHCIOPTUPOBKA
KWJIMIL Ba UPJIOCTUK/IAp/iaH To3alall BaKTH-
Jla YH/1aH, aCOCaH, MUHepaJl YaHT, TEXHOJOTUK
’KapaéH cxeMacd OXWPHJA, S’bHU >KUHJALL,
JIMHTepJIalll, TOJIaHU To3aJlalll Ba Mpeccaul
NaWT/Iapy/ia YAaHTHUHT OPTaHUK (paKuuscu
axpasagy. [IlHeBMOTpaHCIOPT cUCTeMacu/a
axpanub yukaaurad yaHruuHr 10-20 % op-
raHuk ¢ppakuyus, 80-90 % mMuHepan ppakuusa
6yJica, TEXHOJIOTUK >KapaéH CXeMacu OXH-
pu/ia, SHHU XXKUH Ba JIMHTEP KOHJEHcepJap-
JlaH 4YUKKaH 4aHTHUHT 80-90 %HU opraHuk
bpakuusa Tamkua Kuaagu (Gaziyeva, et al,
2013), (Abbazov, et al., 2018).

TexHoslOrMK MaulMHajgap aTpoduaaru
Ba MILIA6 YMKAPHII LeXJIapujard XaBOHUHT
YaHT MUKJOPH MILJIAHAETTaH YUTUTJIM Hax-
Ta HaB{, YHUHT HAaMJIUTU Ba UQJIOCIUTUTA
60fs1MK, To3asal caMapalopJIMTU MaKCHMaJl
I0KOpH OYJ/IraH naxra To3ajall KOpXoHajlapu-
JlaH aTMocdepara YNKaJJMraH YaHT XaBOHUHT
TapKUOH, OKMM Te3JIUTU Ba XapopaTura acoc-
JaHu6 unuioByu B3I1-1200 mMapkaiu 1uK-
JIOH XaMJia yHrada Oy/raH KyBypHU KaWTa
JIoWMXasall OpKaJu TaKOMUJJIALITUPHUIIIU.

MaTepuas Ba MeTOAJIap

X03Upruy BaKT/a naxra To3ajall KOpXoHa-
Jlapu/ila XaBOHU OpraHUK, MUHepaJ Ba 6o0Ll-
Ka udsocavkaapaad Tosanam yuyH LII-6,
[C-6, 1JI-3, [1C-9, B3I1-1200 Ba X. K. Kabu Typ-
JIU XWJJIAaT¥ LIUMKJIOHJIAp KEeHT KYJJ1aHub Ke-
auHMokja (Abbazov, et al.,, 2018).

[laxTa To3a/sall KOpXOHaJapuJaH 4YHUKa-
€TraH 4aHI XaBOHM To3as1ab, aTMocdepara
YUKapub 1000pUIl YYYH KypyK 4YaHIJIapHU
TO3as1all LIMKJIOHJapu/JaH KeHr ¢poijasaHu-
Jaau. Kypyk 4YaHrJlaHraH XaBOHHM To3aJsaul
[IMKJIOHJIapy GHp Ba MKKU OKUMJIM I[MKJIOH-
Japra OysavHaau. Xo3upAa caHoaTAa Oup
OKMMJIM LIMKJIOHJIAD KEHI TapKajiraH. lluk-
JIoHJ1ap HadaKaT YaHTCHU aXpaTub OJIulI,
6aJIK¥ yHU Ha30paT KUJIUII YYYH XaM KyJi1a-
HUJIMLIY aCOCJIaHTaH.
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COBEPLWEHCTBOBAHUE KOHCTPYKLIUA
MbITEOYNCTUTENBHOWN YCTAHOBKMU
BO34YLIHOIO NMNOTOKA HA
XINOMKOOYUCTUTESbHbIX 3ABOOAX

Mypagoe Opud XymaeBuy',
OOKTOp dhnnocodumm no TexHnyeckum Haykam (PhD),
OOLIEHT;
CanpoBa Ho3snma AnoBuanHoBHa?,
OOKTOpaHT

"TaLUKEHTCKMUIN UHCTUTYT TEKCTUIBHOW 1 NErkon
NPOMBILLFIEHHOCTH
2ByxapCKkuii UHXEHEPHO-TEXHONMOTMYECKUA UHCTUTYT

AHHOmMauusi. B cmamebse 8birnonHeH noopob-
HbIU aHanu3 UUK/IOHO8 OYUCMKU 3arlbi/IeHHO20
8030yxa, 8bIX005WEe20 U3 XJI0MKOOHUCMUMEbHbIX
npednpussmud. WccnedosaHbl cocmas, memrie-
pamypa U CKOpoCmb [blie8030yUHO20 OMOKa,
8bIX005IUE20 U3 X/IOMKOOYUCMUMEsIbHbIX peo-
npusmud. B 3asucumocmu om cocmaea 3aribi-
NleHHo20 8030yxa paspabomaH HO8bIU azpesam
c psidoMm ycosepweHcmeogaHul 8niaomb 00 UUK-
JIOHHO20 cenapamopa. [lpu nomowu npoepam-
mbl SOLIDWORKS Flow Simulation paspabomaHa
Hogasi MOOeslb KOHCMPYKUUU aspez2ama O04YUCMKU
3arbl/ieHHO20 B8030YWHO20 MoMmMoKa 8 UUKIIOHe, U
cpedu Hosbix paspabomaHHbIx modenel ebibpaH
y3esn ¢ Haubonbwel 3¢hgheKmuU8HOCMbH OYUCMKU.
lMpoekm ycoeeplweHcme8o8aHHO20 HOB020 azpeaa-
ma UUK/IOHHO20 cenapamopa b6bia cumMynuposaH
C ucronb3o8aHuUeM rpospamMmMHoO20 obecreyeHus
SOLIDWORKS Flow Simulation, nony4eHsbl pe3yrib-
mambl. KoHcmpykmueHble 3Ha4yeHusi ckopocmel
8 modenu SOLIDWORKS Flow Simulation 6biniu
meopemuyecKku paccyumaHbl C UCIMOb308aHUEM
ypasHeHuli Navier — Stokes. Takxe 6bInu u3y4YeHbl
dasneHue, memnepamypa, CKOpocmb U Ha UX OC-
HOBaHUU OUHaMu4yeckasi 8513KOCmb Yacmuuy rbiiu
8HYymMpU yCMaHOBKU, I0J/1y4eHbl COOMEeemcmayio-
wue pesynbmameil.

Knrodyeeble cnioea: 3arbinieHHbIU 8030yX, Yu-
K/I0H, Yacmuuabl rbiiau, ModesiuposaHue, rnpoepamMmma
SOLIDWORKS Flow Simulation, npoepamma Ansys
CFX, mawuHHbIU azpeaam, 3arbifieHHbIlU 8030yX0-
rnposod, xsornkoomoenumeris, MypbyneHMHOCMb,
3arblfieHHbIU nomok 8o30yxa, OuHamMu4yeckasi es3-
kocmeb, ypasHeHue Navier — Stokes, yny4YuweHHbIl
aepezam.

IMPROVEMENT OF THE DESIGN OF AIR-FLOW
DUST-CLEANING UNIT IN COTTON CLEANING
FACTORIES
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Abstract. A detailed analysis of cyclones for
cleaning dusty air coming out of ginneries has been
provided in this article. The composition, temperature
and speed of the dusty airflow coming out of ginneries
have been studied. Depending on the composition of
the dusty air, a new unit has been developed with a
number of improvements up to the cyclone separator.
With the help of the SOLIDWORKS Flow Simulation
program, a new model for the design of a unit for
cleaning a dusty air flow in a cyclone was developed,
and a unit with the highest cleaning efficiency was
selected among the new developed models. The
design of an improved new cyclone separator unit
has been simulated using SOLIDWORKS Flow
Simulation software and the results were obtained.
The design values of speeds in the SOLIDWORKS
Flow Simulation model were theoretically calculated
using the Navier-Stokes equations. The pressure,
temperature, speed, on their basis, the dynamic
viscosity of dust particles inside the unit have been
studied, and the results have been obtained.

Keywords: dusty air, cyclone, dust particles,
modeling, “SOLIDWORKS Flow Simulation” program,
“Ansys CFX” program, machine unit, dusty air
pipeline, cotton separator, turbulence, dusty air flow,
dynamic viscosity, Navier-Stokes equation, improved
aggregate.

AHbaHaBUU IIUKJIOH, aCOCaH, KOHYCCUMOH
TO3a/Ialll WAMIIMJArH TaHTCeHCHasl KHUPHII,
YaHT XOHAaCH Ba BEPTHKa/l YUKUII TpPyOKa-
CU OWJIaH >KMXO03JIaHTaH LUWJIUHAPJAH HOO0-
paT 6y/u6, oaTAa, TUPA06 XOCUJI KUIYBYU-
Jap ae6 HomaaHaau (Murodov, et al., 2022),
(Murodov & Adilova, 2022).

OpaTaa, HUK/IOHIAp/Aa MapKa3/jaH KouMa
Ky4 TOPTHUIIMII Ky4HJaH OUp Heya l03JaH
MUHT MapTarada KaTTa 6y/aau. XaTTo Kyzaa
HO3UK YaHT 3appajiapy XaM MapKas/aH Kou-
Ma Ky4 TabCUPHU/A IUKJIOH UYKH JIEBOPH TO-
MOH XapaKaTJaHa/Hu.

AMMO KJIacCMK UMKJIOHZA MapKasJaH
KOuYMa Ky4JIapHUHT XapaKaTH KUCKa My11aT-
JIW, YYHKW OKUMHUHT alJlaHMa XapaKaTHJaH
KeJIM6 YMKaZUraH 60CUM Ky4Japu aTpodaaH
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rupo6 Mapkasura HyHaaTupuaagu. YaHr
3appaYaHMUHI MacTra Kapab XapakaTJiaHU-
Ky $aKaT KOHYCHUHT UYKH J1eBOpHU OYil1ab
MKKWJIAMUU OKMM TabCUpU Tydalau coaup
6ysaau. Ly 6usiaH 6upra, 4aHT 3appaydaJiapy
[IMKJIOH WYKHU JIEBOPU UIIKAJAHULI KyYUHHU
eHru6 yrumu kepak (Illkhom, et al., 2019).

HatwxanapiaH kenub 4YMKKaH X0J1/a,
naxta To3aJjialll KopxoHasapu y4yH YII-1,5
Ba Y1IB-3 puk/10oHMIap TaBCUA 3TUJTAH. fIKKa
X0JIJary LUKJIOHJIAap CAaHUTapUs MebEépJiapu
TasiabJyiapura )kaBo6 6epa oJiMaraHu yu4yH Me-
TaJIJ1 XaXKMU Ba 3JIEKTP 3Heprusa capprHU Ka-
MalTUPHUII MaKCaiu/a UKKKM 60CKUYJIU YaHT-
HU TO3aJsall YCKyHaJlapy HIIa0 YUMKUJITaH
(Khodjiev, et al., 2019). 1-pacMaa kypcaTu.i-
raH [IMKJIOH KypUJIMacu UKKHA 60CKUYJIN YaHT
ylJIaruy qUKJIOHTa iHa 6Mp MUCONAUP. YOy
LJMKJIOHJIAp »KaMJIaHMacH X03UpJa MaxaJui
naxTa To3ajall KOpXOHaJapuJa MaBXys 0y-
Jub, Oy TypAard IUMKJOHJAp coaTtura 6 m3
YaHT XaBOHU To3asaliu. LIMKJIOH YaHT yia-
ru4yjapu/ia naxra 3aBo/jlapy/iaH YMKaUTraH
6apya Typ/Ziarv 4aHr apaJjall XaBo TO3aJlaHa-
a1 (Murodov & Adilova, 2022), (Khodjiev, et
al.,, 2020).

1) 6 M° au yane ywiaazuy; 2) Xaso Kygypu;
3) 3 M3 au vaHe ywnazuy;
4) xaso mpy6acu; 5) mpoiiHuk;
6) wHek; 7) eeHMuUAIMOp
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.O REDMI NOTE 6 PRO
MI DUAL CAMERA

Amanda maexcyd uwaab mypaav UKKu 60CcKU4AU
YUK/AOHAAPHUHE KYPUHUWLU

1-pacMm. Yura yaHr yuuiarudiu IC-6 mapkaau
IMK/IOHJIADHUHT: a - KOHCTPYKTHUB CXeMaJlapHu
Ba b - ymymMuii KypuHuLLIIapU

[laxTara JacTiabKu HILJIOB OGepuilza
MallWMHaJapJlaH 4YWUKAJUraH 4YaHr XaBo
KyBypJiap 2 opkKaJuu, 116-46 mapkaau map-
Ka3JaH Ko4yMa XaBO Cyprud 7 épjgamuja
cypub oaunHaau (Murodov, et al., 2022),
(Murodov & Adilova, 2021). CyHrpa TUKH-
Jub6 KoJMaWaurad TpoWHukiaap (5) Ba
KyBYp (4) opKa/su XaBo Xap OUPUHUHT yT-
Ka3uil KOoOUJAUATH 3 M?/c OY/IraH HKKHU-
Ta YaHT yHujiaruyra Tywajau. YaHr yuia-
TUYJAapHUHT YaHT TYUHPUILI MaTpybkaJa-
pu wmHekaap (6) épaamMmuza 6yHKep O6UIaH
oupsamtupuaran (Murodov & Adilova,
2021), (Murodov & Adilova, 2022).

AManui TagKWKOTJIap Ba Has3apuu us3-
JIAHUIJIAp LIYHU KYpcaTaJUKH, MaxTa To-
3aj1all KOpXOHaJlapuJAard aMajaZa MaBXKy[
[MKJIOH CeNapaTOpJApUHUHI peas ToO3a-
JIalll caMapaiopJIMrd TEXHOJIOTHUK MalluHa
Ba arperaTtJ/iap Typura Kapa6 xap xuJj. Ma-
caJiaH, AacTaab maxTta XoMalécu Xap Oup
HYKTaJlaH MabJyM GUp MallMHA amnapaTu
éku arperatura CC15A mapkasiv cenapaTop-
Jlap OpKaJld eTKa3ub 6epuyaju Ba KyByp-
JlaTd MaxTa OKMMH XaBOJAaH akKpaTuJagH
(Murodov & Rudovskiy, 2022), (Murodov,
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2021), (Murodov, 2022), (Murodov, et al.,,
2019). CC15A cenmapaTopujiaH YMKaAWTaH
XaBO TapKUOUW TYpJIM XWJ MUHepaJs Ba Mau-
Jla udJsocaukaapgad ubopar 6yaub, y Ke-
WUHIU KaTopJsap/a “daHr xaBo” 1e6 IopUTH-
JIAA.

[laxTa To3ajalml KOpXOHaJapUAaH 4YHKa-
JIUTaH YaHT XaBOHWHT 3HT HOKOPU MHK/IO-
pu YXK maxTta To3a/iaul MallMHACU/A X0CHUJI
6ys1aau. ByHuHr ca6abu YXK HUHT TabMUH-
JIOBYU BaJIUKJAP, YyTKaJu 6apabaH, KO3UK-
yasiu 6apabaH xamjila appavyajd 6apabaH-
JapAaH TallKWJ TONraHJauruaup. by 6apa-
6aHJap YUTrUTAM naxTaHu 280-320 aitn/aak,.
Oypyak Te3/JMK/Ja, 6eBocHTa TYpJMU lo3ara
Ba KOJIOCHMKJ/IM TNaH)XapaJjiapra KaTTa Kyd4
OWJIaH ypaau, HaTHXKaJla IKOPU YaHT MUK-
nopu xocua 6yaaau (Yunusov, et al., 2021),
(Korabelnikov, et al, 2012), (Murodov &
Rajabov, 2021). YXK arperaTtujiaH 4yuKaziu-
raH 4yaHr xaBo [[C-6 Mapka/u LMKJIOHJIap/a
TO3aJlaHa/Iu Ba peaJsl TO3ajall camMapajaop-
aurd 55 %Hu Tawkua Kuaaad. Anbarrta, 6y
aTpod-MyXUT Ba aTMocpepaHUHT UPJ0CIA-
HUIIWTA OJIUO KeJaH.

KeiluHru 6GockuuJiapJlaH OUpU KUHJAII
Ba JIMHTepJIalll )kapaéHJiapu 6y1106, )KUHJ1aLL,
S'’bHU YWUTUTHAH TOJIAHW AXKPATHIL, ACOCaH,
4/111-130 MmapkaJiv appaJiv >XKUHJIap/Ja aMmaJjira
omMpuaaau. YuruTgaH MmoMmukdasaap aca 5J111
JIUHTepJapAa aXpaTWiaub, HKKajda Mallu-
Ha arperaTuilaH KMCMaH KaMpOK YaHT XaBO
yuKaau. YKuH1am Ba JIMHTepJIall MalluHasa-
pUaH YUKAAWraH YaHT XaBOHU TO3aJallja
UKJIOHJIAPHUHT peasl To3aJjall caMapajiop-
quru 65 %Hu Tamkua atagu (Tashpulatov, et
al., 2018), (Murodov, et al,, 2021). Okopuzga
KeJTUPWITAaH MabJyMOTJ/IAap yUIOy MakoJia
Mya/UTMGJIAPUHUHT MYCTAKWJ XO0JJa O0JIU6
6opraH TaJKUKOTJIAPU HATHKACHUIUD.

W3ysaHum Ba TaxJIWJJIap LIYHH KypcarTa-
JUKH, TaXTaHW [JacTJabKW KalTa MIall
’)KApaéHUHUHT XaMMa OO0CKUYJIapuJa Kyn
MUKJOp/A YaHT aXpaaub yukaau. [laxTaHu
JlacTJIabKY UIJIAIl MAaUTHJA YaHT XaBO OKH-
MU Te3JIUTH, XapopaTH Ba 3apapJiu apasialll-
MaJsiap TapKuOU YpraHUIAU XamJa Kynuujaru
HaTWXajap oJUHAU (2-pacm).
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a) 4aHe 3appavagiapuHuHz MUKpockon ocmuoa b) chekmpas HyKma/aap mapkuéuoa mMasicyo
KypUHUWu; asnemeHmaap

2-paCM. YaHr XdBO 3dppavdYaJJaAPpHUHHHT 3JIEKTPOH MUKPOCKOITI OCTHAA KprIHPIIllPI Ba yjiapaarv
MAaBXYyZ 3JIEMEHT/IAp

YaHr xaBo 3appavyajlapuHU 3JIEKTPOH
MHUKPOCKOI OCTHJA TeKUHUpHUILJAH MaKca/,
yJaapJiaru MaBxKy/[, 3JleMeHTJapHU aHUKJall
Ba ailHaH ylOy 3JileMeHTJ/iapra MOC YaHT yIlI-

Jlaruydsaap sipaTuil 6yau6, 2-pacMjia cKaHep-
JIOBYM MHKPOCKOI/IAa aHWKJAHTAH 4YaHT Ha-
TW)KQJIAPUHUHT  CHEKTpasl HYKTaJapuaaru
MabJyMoTIap 1-xkazBanja 6epuiraH.

1-:xkaaBan
YaHr xaBo 3appaydajiap¥y TapKu6uAa 6yjraH 3jieMeHT/1ap MabJIyMOTH
B g
= 3 - o
S 5 x ES E s r 8
= = S < - c o © >
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= © a l:-: © c = T S ®©
o 5 T3 9 < S 2 g E
m™ “S° 3 g s E © © 5 E
= o T (@] = 5 ©
J = S T
o >
K cepus 1,25 0,01253 55,45 1,83 C Vit Xa
K cepusi 0,77 0,00261 37,55 1,74 Sio, Xa
Mg K cepust 0,01 0,00007 0,29 0,11 MgO Xa
Si K cepus 0,01 0,00010 0,32 0,10 SiO, Xa
S K cepus 0,02 0,00015 0,43 0,11 FeS, Xa
Cl K cepus 0,02 0,00022 0,63 0,13 NaCl Xa
K K cepus 0,17 0,00148 4,22 0,29 KBr Xa
Ca K cepus 0,04 0,00038 1,11 0,18 Wollastonite Xa

2022 innparu NeA-3/173 coHuiu wiapTHOMa
acocuja pecny6Jsvkaja siroHa OYJIMUIL SHT
3aMOHaBUM JlabopaTopusja YpraHWIaH,
XaM/la MaxTa YaHTMHU CKAHEPJIOBYM MHUK-
pockon épaaMuza SJUClepC TaxJIWJ KUJIUH-

JIU.

[laxTara gacT/labkKy UIIJIOB 6epull nau-
TUJA JUcHepc TAapKUOJM MaxTa YaHTH XO-
cuJ 6ynaau. by maxTta 4yaHrM HAbMYHaCUHU
V36ekucton Pecny6aukacd HWHHOBaIMOH
PUBOXJIAHUILI Ba3UPJUTHU Xy3ypugaru “Ui-
FOp TexHoJiorusijiap” Mapkasujga 17-uIOHb
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TacBupsiapHM Kypull Ba NaxTa YaHTH yJI-
YaMJIApUHU Ba 3JIEMEHTAP TaX/JIUJIUHU OJIMLI
SEM EVO MA (10) Zeiss ckaHepJsaul 3JieK-
TPOH MHUKPOCKONHJA PEHTIreH HypJapu Je-
TekTopu (Oxford Instrument NanoAnalysys)
6uJ1aH amMaJira Ol PHUIIIU.

[laxTa KOpXOHa/ApU/aH YUKAETraH YaHT
XaBO KyBypJlap OpKaJ/lv IUKJIOH cernapaTopJia-
pura eTka3ub 6epusaju. [laxrara gactiabku

MLLIOB OepullZia MalllMHA arperatJ/apyjaH
YUKAETraH 4YaHI XaBOHHUHT KyBypJiapJaru
te3suru 20-30 M/c, xapopaTu KyByp 6o11a-
Humnzga 296 K (KesbBuH), [UK/IOHIApra KU-
paBepuiuza 3ca 273 K aH 10KOpH Xapoparra
sra. Aillpum cababJsiapra Kypa, Taxpubanap
2023 un sHBapb OMMHUHT OOlJIapU/a, au-
HaH IDPTUMHU3Tra aHOMaJI COBYK KHPUO KeJIraH
BaKT/la aMaJira olMpuJraH (3-pacm).

3-pacm. KyBypaaru 4yaHr xaBo Te3/iuru Ba xapopatuHu “TepmoanemomeTtp PCE-423” mapkaiu
anmapartja yyiyam >kapaéHu

2-KaaBaJji

“TepmoanemomeTp PCE-423” anmapaTHHUHT XyCyCUSTJIAPH Ba TEXHUK
xapakTtepuctukacu (ACHK Limited Liability Company, 2022)

TepmoaHemomeTp PCE-423 xycycusitnapm

TexXHUK XxapaKkTepucTmkacu

- OKUM TE3NuUIv Ba XapopaTuHu ynyanau;

- Typnu yn4oB OMpnvknapu Maexyua,;

- katta LCD aucnnen;

- MablyMOTNapHu caknawl yHKUKACHY;
- OAAVI Ba MLLNATULL YYYH Kynan;

- max- Ba min KMAMaTtnapuHu caknamau;
- ULLIOHYNM Kopnycra ara

- NacTKM AnanasoHaa Te3NMKHU Yryall y4yH MyrpKkaniaHraH;

Mwnaw grnanasoHnapu 0,1...25,0/0,0 ... 50,0

Pyxcar 0,01
OKUM TE3MUMMHUHT aHUKNUTA 5% (knimatgaH)
XapopaTHUHT aHUKAUr +1°C

Hucnnen JICO (46,7 x 60 mm)
O3suknaHuL 1 x 9 B KpoH Typu
Ynyamnapu 210 x 75 x 50 MM
Kopnyc Mnactuk
Ornpnuru 280r

TagKUKOT HaTHKaJIapHu

OJIMHraH HaTWXajlap OpKa/u IaxTara
JlacT/abKXW MILJIOB OepHIl BaKTHAA XaBO
OKMMM/JIaTy 3apapJiM apaJjaliMasap TapKu-
06U, xapakaTH Ba XapOpaTUHU TaXJUJ K-
JIMII acOCH/ia XaBOHM ToO3aJsall yCKyHaJapH,
S'bHU LIMKJIOHJIAPHUHT SIHTU aBJIOJJIApUHU
sApaTUll, KOHCTPYKUUSAJAPUHU TaKOMMUJI-
JAIITUPHUIL OWJIAH YyJApHUHT caMapajop-
JIUTMHU OLUMpHUIUra 3apypaT OOpJUTHHHU
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aJoXu/Jia TA¥bKUAJIAII JIO3UM.

MaBXKyZ, LMKJIOHJIADHUHT 3HT KaTTa KaM-
YUJIUTU — Oy 4YaHT Ba MOMHUK, NlapyaJapyuHU
apajall XaBOJaH TYJHUK aXpaTOJMACJIWTH,
A'BbHM TO3aJlau oaMacauruaup. Kynnga kes-
TUPWJITAH Ha3apud Ba aMaJiUd TaJKUKOT
HaTWXaJlapy AHTUM  MOJeJUIAlITUPUJITaH
LUUK/JIOHJAPHU ToO3aJaul caMapaZopJIuru
OIUMIIMHMU KypcaTaau (4-pacm).
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a: 1) uaHe xaeo Kupuw Kysypu; 2) 4aHe Xago OKUMU UYHAAUWUHU Yy32apmupys4u K03epoK/aap; 3) Kysyp;
4) atinaHysuu cysau 6apabaH; 5) koHyccumoH mewukau uabmp; 6) KUCMAH mo3a/aaHeaH YaHe XA80HU
YUK/0H2a emKasub 6epysu Kyeyp

w

/17

b: 1) yaHe xaeo Kupuw Kysypu; 2) 4aHe Xago OKUMU UYHAAUWUHU J32apmupye84u K03epoKaap;
3) cys; 4) atinaHysuu cysau 6apabaH; 5) deueamens; 6) pedykmop; 7) 3aHHCUPAU Y3ammd;
8) KucmaHn mo3asaHeaH YaHe XA80HU YUK/AOH2d emKa3ub 6epysyu Kyeyp
4-pacMm. A Ba b KOHCcTpyKIuAIap/a HMK/JIOHTa4ya Gy/IraH ;kapaéHJa TaBCUA 3TUIAETraH
TAaKOMH/UTAIITHPUJITAH YAHT XaBOHH TO3a/I0BYH aNlNapaT/IAPHUHT KOHCTPYKTUB CXeMaJiapH

Bu3sra mabjiyMmMKH, annmapatja JouM ¢u-
3MKaBUH Ba XMMHUSIBUHU kapaéHJiap pyu 6epa-
nu. Yoy 4-a Ba b pacmnapga keaTupuirad
KOHCTPYKIHUsIapAa XaM (U3UKaBUH KapaéH
py# 6epub, yaHT xaBO 1-KyByp OpKa/u 2-KO-
3epokJiapra Kejub ypuaaJy Ba y3 HyHaIUILIU-
HU Y3rapTUpHUO, TYpTOypUYaK acocayd mpusma
IIAKJIM/ard BaHHA WYU/Iaru CyB H03aCH OpKa-
JI1 XapakaTHHU JaBOM 3TTUpajAu. JlacT/iab
NPU3MAacUMOH BaHHaJlda KUCMaH TO3aJIaHTaH
YaHT XaBO KyBYp OpPKaJld M4YKJiA CYyB KHUCMaH
TYJAAUpUIraH 6apabaHra y3 Te3JIUTH OuJiaH
yTagu. 4-b pacmjaru KoHCTpykunusaga 6apa-
6aH 5 gBuraresb €pJamMuja aaHu6b, 6apa-
06aH WYKHU JEeBOpJapH JOMMUM HaM X0JaT/a
6ynaau. KyByp opKasiu KeJlaéTraH Ba KUCMaH
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TO3aJIaHTaH YaHI XaBO fAHA KauTa y3 Te3JU-
I xycobura 6apabaH MYKM 03ajapura ypu-
JIM6 TO3a/IaHAJM Ba MaBXy/, €KW CUMYJISLIHSA-
JIAaHTaH SIHTM LMKJIOHra eTKa3ub Gepujaju.
4-a pacMJiard KOHCTPYKLUSHUHT 5-KOHyCCH-
MOH TeUIMK/JIM PUJIbTpPHJA TO3ajall caMapa-
JIOPJINTH IOKOpH 6¥Jica-/Aa, YaHT XaBO TapKU-
oujary MUHepaslap TUKUAJIULIM HaTHXKacKu/1a
6apabaHHM To3aJsallra Kyn BakT capdJiaHaiu.
ByHUHT oniiuHU osuil y4yH 4-b pacMaa keJ-
TUPWITAH KOHCTPYKIMS TaBCUS KWJIUHAU
Ba “SOLIDWORKS” nmactypujga JjoluxaaaHaun
(5-pacm). Yoy gactypHuHr “Flow Simulation”
byHKUMSCH  épAamMuJia  YaHr  TO3asIarud-
HUHT HIUIAII KapaéH!u CUMYJSAUsS KUJIMHUO
(6-pacm), 3apyp HaTWXKasiap OJUH/U.
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a

(3]

1) waHe xaso Kupys4u Kyeyp; 2) myrpu mypmoyp4yak.iu NpudMAacuMoH 8aHHd;
3) atinanysuu cysau 6apabaH; 4) mo3aiaHzaH Xago YukuwW Kysypu; 5) yuk/aoH cenapamopu;
6) Kyromaap YuKkadueaH YukJAoHHUHE my6 KUcCMu
5-pacM. TakoMWLIaIITHPUIITAH a Ba b moae/tapuuHr 3D popmaTaaru KUPKUM KYPUHUILIAPH

Ymby KOHCTPYKUUSHUHT  ad3ajiuru
IIYH/IaKH, KYBYp/ia XapaKaTJ/1aHaéTraH UCCUK
YaHT XaBO TEe3JIMTU Ba XapopaTujaaH ¢oiaa-
JIaHWO, UKKUTA CyBJIM BaHHAa: OMPUHYMUCH -
TYFpPU TYPTOYpUYaK acocjv NPU3MacCMMOH Ba
MKKUHYUCU - IWJIMHAPCUMOH 6GapabaHJap
OpKaJ/l¥, acocaH, CyB épJaMuja Aactaad To-
3as1aHa/iu Ba Oy, ¥3 HaBOATH/AQA, LIMKJIOHTravya
YaHT XaBOHHU 35-40 %rauya To3asalll UMKOHU-
HU Gepaju.

ByryHru KyHra kesau06, 3aMOHaBUM KOM-
ObIOTEP JAacTypJlapy OpKaJld MyaMMoJap
€4MJIMOK/Ia, MallliHa Ba arperaTJ/lapHMU Ta-
KOMMWJJTAIITHPHUIL, SHCA KOHCTPYKLHAIAD

101439.23
4& ITI03BS
B1168 46

sdpaTUll[a caMapajiopJruKKa 3PUIIUIMOK/A.
“SOLIDWORKS Flow Simulation”, “CFD”,
“Ansys CFX”, RSTM pactypJiapu 1ysap *KyM-
snacuganaup (Murodov & Rudovskiy, 2022).

[IUK/JIOH XaM/la XaBO OKWUMHHU YaHTJaH
TO3aJI0BYM arperaTHUHI To3ajall caMma-
pPaZlOPJIMTUHU OUIMPUII YYyH 0JM6 GOpUJI-
raH TaJKUKOTJIap, S'bHU yUIOy TaAKUKOT-
Jlap Makcajaura MyBOOUK XaBO OKUMHHU
YaHT/laH TO3aJIOBUM arperaT KOHCTPYKIUSI-
Japu uuiabd yukuaau Ba “SOLIDWORKS
Flow Simulation” gactypu opkaau cumyss-
1S KAJIMHUO, OUp HeyTa MKOOUK HaTHUXKa-
Jlap oJiMHAM (6-pacm).

< [pihgadis- ) - & 0

71033.08

60897.70
50762.32
3 40626.93
. ! 30491.55

20356.17
10220.79
8541

Oasnenue [Pa]

TpaexTopum noToka 1
TpaekTopuu noToka 2

- oso O

KapTuHa B8 cedennn 1: 3anuska

6'paCM. MoaeﬂnaanpnnraH ATPpEraTHUHI MYKH 103dCH YaHT XaBO KOppeJadluiaCu
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HaTmxanapra Kypa, TAKOMUJLJIALITHPHUII-
raH arperaTtra KMpyBYH YaHT XaBO OOCHUMU
KaH4a acaiica, arperat U4uziary cyB 03acH-
ra 4aHr 3appadvaJjiapd HyH4Ya Kyl émuiajgu
Ba TO3aJIalll cCaMapaZOPJIUTH KECKUH OIIA/H.
Solidworks Flow Simulation-J/larpaH>xHUHT
Juckpet ¢pasza momenu Jusaep-JlarpaHxk €H-
JlamyBdra acocaH evyunanu (Warzecha &
Boguslawski, 2010), (Zhao, 2005). Cywk
daza BakT 6OyiMuya ypraya XxucobJsaHraH
Navier-Stokes TeHrsiamasiapyuHu e4yull aBo-
MUWAIWUTU cudaTuja Kapaaajau Ba JUCIEPC
¢daza xyucobsaHTaH OKUM MaiJlOHU OpKaJIu
Kyl COHJIM 3appadajlapHy Ky3aTHIl HYJIH
O6uJaH aMaJ/ira omupuaagu. YaHrHUHT JuC-
nepc coxacu 6UIaH UMIIYJIbC, Macca Ba IHeP-
rusi aIMalldild MyMKHUH. YOGy MoJesb/ja
KWJIMHTAH aCOCMM TaXMHUH IIYHJAAH ubopar-
kU (ogatna, 10-12 %paH kaMm, 6y epJia Xaxkm
yAyLUIKd 3appadasap YMYMHH XaOKMHUHHUHT
YaHT 3raJjijlarad XaXXMUra HUcCO6aTH), UKKHUH-
Yl JUCIEPC COXAa KUYMK XAXKMJIU YJIYLIHU
srayutagu. YaHr 3appavasapud TpaeKTo-
pusisapu 6yiHUYa LUKJIOH UYKH l03ajlapura
Ta'bCUP 3TYBUYM Ky4Jsap, JUHAMUK ENUIIKOK-
JIUTH Ma'bJIyM GUP BAKT OpaIUFU/ia aJI0XU/Aa
ynuaHrad. by Mmosenb 3appadasiap OKUMHUHHU
MO/IeJIJIAIITUPUII YIYH MOC Kestaau. lIukion
cenapaTopJiapu/ia 3appavaJapHUHT OKJa-
HULIA KUYUK (3-5 %), WIYHUHT Y4yH 3appa-
YaJIApDHUHT MaBXYAJUTd OKUM MalJOHHUTa
TabCUp KUJIMaWAu (6Up TOMOHJaMa GofJia-
Huu) (Elsayed & Lacor, 2010), (Hoekstra,
et al., 1999). 3Jilnep-Jlarpanx éHJALIyBU
(bup ToMOHJIaMa 6OFf/IaHUII) HYKTaW Hasa-
pUJaH 3appavasap XapakaTH TeHIJaMacH
(Murodov & Adilova, 2022) Kyiinjaru Kypu-
HUITA 3ra:

dupi _ Ji(pp-r)

18u CpR
u CpRep (ui _ upi) + p— (D)
14

dat  ppdi 24

dxo,;
pi __ ]
dt upl (2)
18u CpRep
0y epaa: o 24 (ui - upl-) 3appaya mac-

ca OGUPJUrd y4yyH TopTuUMu Kydu (Shukla,
etal, 2011).
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p Ba [ MOC paBULIJA YaHT XaBO 3UYJIMIU Ba
JMHaMMK ENUIIKOKJIUTH; P 1 dp MOC paBULIJA
3appava 3U4JIMTY Ba AaMeTpy; €, - Kapuiu-
JIMK K03)OUIMEHTH; U, Ba U, MOC paBHII/A i
BEKTOp HyHa/IMIIMJArd 4YaHI 3appaya Tes-
JIUTY; g, Ta MOC paBHLIJA | HyHAIUIIN OYAK-
Ya 3PKMH TYLIMII Te3/IalluIIY; Re - HUCOUI
PelHOJIb/IC COHM.

dep|u_up|

Rep = =78 —* (3)

Solidworks Flow Simulation pgactypu
épaamMuga chepuk 1akKJ/Ira ara 6yjaraH 3ap-
payajlapHU TOPTHUII KOppeJslusaap Xu-
cobsaHanu. Mopcu Ba Ausekcanzap (Morsi
& Alexander, 1972), (Zhao, et al., 2006)
HUCOUUJIUTU Rep pakaMJiapuHU QYHKIUS
X0JlaTra KeJTHpraH. 3appavajap xapa-
KaTH TeHrJlaMacu aJioXuja 3appavyaHUHT
TpaeKTOpHUACH 6Viyab UWHTerpa/jalraH
(Xiaodong, et al., 2003).

TyTunum camapaZjopJurd TYFpUcH/a-
M CTaTUCTUK MabJyMOTJAp IUKJIOHTA KHU-
puila MabJyM MUKAOPAArd MOHOJUCIEPC
3appaJlapyuHyd 4YMKapull Ba Y4uO OPYyBYHU
YaHT MUKJOPUHM Ha30paT KUJHUII OpKaJId
oJiMHraH. JIoluxXasaHraH sSHTY LIUKJIOH arpe-
raTd JieBopJlapu OWJIaH 3appayvaJlapHUHT
TYKHALIyBU MYTJIAKO 3JIACTUK BeKTOpJap
/ie6 xucobJiaHraH Ba XapopaT OLIMIIMHUHT
HUCCUKJIMK yJTKa3yBUAHJHMK XaM/a JUHAMHUK
E€NMUIIKOK/JUKKA 6OFJIUKJIUK rpadUuKJIapUHU
Kyhuaaru 7- Ba 8-pacMmJjapja KypuIl MyM-
KUH.

0,5 -

0,4 -

0,2 -

0,1 -

Hccukank yTKazyBIaHIAK
ko3ppuunentn [W/(m*K)]

275 279 283 287 291 294 298 302

Xapopar [K]

7-pacM. YaHr XaBo 3appadajJlapyuHUHT
MCCUKJ/IMK YTKa3yBYaH/IMK KO03pPULMEeHTH Ba
Xapoparra 60FJIUMK/IUTY rpadpuru
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0,00012

0,0001 /‘

0,00008

275 279 283 287 291 294 298 302

0,00006

0,00004

0,00002

JlunaMuK énumKoKInK [Pa*s]

v,
0

Xapopar [K]

Enuwkokauk kuiimamaapu (Pa*s)da sa (K) xaso
XapopamuHuHe y3zapuw Kuiimamaapu KeaveuHda
8-pacm. Cumy ianusa KUWINMHIAH
TaKOMU/LJIAIITUPUJITAH arperat H4ujgaru
YaHT XaBO XapOPaTUHHUHT JUHAMMK
6MUIIKOK/INTUTra GOFIUKJ/IUK rpadpuru

TaagKUKOT HaTHMKaJIapyu TaxX/IWJIN

@®poHT YU3UKJIApU KeJTHUPUJIraH 7- Ba
8-pacmsiapzaru rpaduk/aapiaH MYyHU KYpULT
MYMKHHKH, XaBO XapopaTu owH6 OGopraH
capy YaHT XaBO 3appavyalapUHUHT UCCUKJIUK
YTKa3yBYaHJHUK KO3POUIUEHTH XaM/ia IUHa-
MUK EMUIIKOKJWUTH XaM LIyHYa onub 6opap
3kaH. By aca, ¥3 HaBGaTHAa, XapopaT Ba 60-
CUM OILMIIU TO3aJalll caMapaZ0opJIMrura casi-
OUM TabCUP KUJIUIIMHU OUJIAUPA/H.

OJIMHraH Has3apui HaTWKaJjlapra acocJja-
HUO, TakJu 3TUIAETTaH TAKOMUJIJIAIITH-
pWJIraH YaHTHM To3aJlall arperaTu 0KOpHU
adsannnkiapra sra 3KaHJIUMICMHUA HWHOGATra
OJITaH X0J1/1a, MaBxy/ 6yaran L[C-6 pycymza-
M LUKJOH CeNapaTopu XamJa TaKOMHUJI-
gawtupuarad MB3I1-1200 uukioH arperar-
JIADUHUHT TO3aJalll caMapaZopJIuKIapy KUé-
CUH JKUXaTIaH Tax/IuJ KUJIUHIU (9-pacm).

9-pacMza KeJaTUpHWIraH rpadukIapiaf
KYPUHUO TYPUOJAUKU, KYUHUHAH, S'TBHU TOJIA-
JIM YUKUHAUIAP MUKJOPU MOJEJIalITHPUI-
radn aHru MB3I1-1200 mapkanu LUKJIOHZA
[[C-6 MapKa/iu aMaJijard MaBxXy /i UUKJIOHJaH
YUKaJIUraH KyWuHjaura Huc6artan 1,5 6apo-
6ap ouiraH. By, as6aTTa, M?KOOHUM HATHXKa O-
JINO, OMPUHYM/IAH, YAHT XaBOCHHU ToO3aJall
caMapagopauru 55-65%paan 85-95 %raua
omraH 6ysca (Murodov & Adilova, 2022),
MKKUHYUJAH, aTMocdepara YuKapuaaauraH
YaHT KOHIeHTpauuscuHuHr 250 mr/m*® gaH
92 mr/m3 raya kamalumura oJau6 Keyaaau.

0,8

0,7 0
0,6
0,5 04—

04 B
03 -

0,2
0,1

3035 35-50 50-80 80-90

Kyitunou muxoopu, %

= MB3M-1200 ====1IC-6
Ymymuit muxoopza nucoaman, 100 %

1) makomuanrawmupuazav MB3I1-1200 mapkaau
YaHe ywaazu4 Yuk/Ja0H azpeeamu;
2) LC-6 uaHz ywaazu4 YuK/aA0HU
9-pacM. LIMK/IOH/IapHUHT YaHIVIA XaBO OKUMM-
JAaru ToJ1aJu YUKMHAWJIAPHUHT YMYMU MUK-
Jopra HUc6aTaH 60FIUKJ/JIUK rpaduru

TakoMu/IaITUPU/ITAH, HOKOPU caMapa-
JlopJauKKa 3ara 6ysran MB3I1-1200 pycymuiu
IUKJOH arperatd y4yH HUXTHUpPO, ¢ouganu
MoJiesib Xamza gactypuit ([AI'Y) naTeHTJapu
OJIMHTaH 6Y116, MaKoJ1a/laH $oijaaHUIraH-
Jla, YHTa xaBoJia 6epulll TaBCUsI 3TUIAH.

Xys1ocanap

1. [laxTa TO3a/1a11 KOpXOHAJIAPUJAH YMKA-
6TraH 4YaHI XABOHH TO3aJIOBYM LUKJIOHJAP
YYKYP TaX/IUJ KAJTUHH.

2. IlaxTa TO3a/al1 KOpXOHa/JIapuaH YUKa-
€TraH YaHT XaBO OKUMU TapKUOH, XapopaTH Ba
Te3JINKJIapH VI4aHUO, TaXIUI KAJIUH/IU.

3. YaHr XaBO TapKuOH, XapopaTH Ba Te3-
Jukaapura Kapa6, B3I1-1200 mapkanu LuK-
JIOH MOJE/IALITHPUING, Y MOAeJIallTUPUI-
rad gaaru MB3I1-1200 mapkaJyiu LIMKJIOH arpe-
raTu ie6 HOMJIaH/IU.

4. AManjia MaBXy/i UMKJIOH YaHT yulJIaruy-
raya MKKY BaHHa/|JaH H60paT SHrY arperatJjiap
JIOUMXAJIaHI¥ Ba CUMYJISALUASA KAJTUHU.

5. llukJI0H Xam/ia XaBO OKUMUHU YaHTAaH
TO3aJIOBYM arperaTHUHr ToO3aJjall caMapa-
JIOPJIMTUHU OLIMPUILI YYYH TaJKUKOTJap pe-
»)Kacu TY3WJAW. YHra Kypa, 3HT 3aMOHAaBUU
“SOLIDWORKS Flow Simulation” pactypu
épAaMu/ia YaHT/[laH TO3aJI0BYM arperar KOH-
CTPYKIMSICH ULILJIA6 YUKUJIIU.

6. CUMyIAUUS KAJIMHAW, HATUKaiap OJIMH-
U XaMmJla y3rapyB4aH Te3JIMKHUHI MOJeJ-
JIAIITUPWITAH COXaJapUZaH OJIMHTaH HaTHU-
»Kaslap Tax/IuJ KAJIHUHIY.
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7. “SOLIDWORKS Flow Simulation” Mmoaenu-
Jlary TE3JIMKHUHT KOHCTPYKTUB KUMMaT/Iapu
Navier-Stokes TeHr/1amasiapy €épJilaMy/ia YaHT Xa-
BoJIapHU (pa30BUM GUIbTPJIALL OPKAJIM OJTUHA/IH.

8. CuMy A MA HaTWXKaJIapy LIyHU KypcaTa-
nuky, “SOLIDWORKS Flow Simulation” ypTaua
YaHT XaBO OKMMH MaWJIOHWHU XaM, Y3rapyByaH
YaHT XaBO OKUMH MaWJJOHMHU XaM CUMYJISIIUS
KWIMIIAA WXKOOUM KypcaTKU4lapra 3pHUIInG,
YaHT XaBOHHU TO3aJ1alll caMapa/lopJUTUHU OILHU-
pHII MYMKHHJIUTU UCOOTIaHAU. Te3/IUK MyJib-
CallUSICUHU aHUK, CUMYJIILUA KWJIUII LIUKJIOH-
Jlap To3aJiall caMapaZiopJIMry, alHUKCA, KHIUK
3appavya/lapHy aHUK XaBOJaH aXpaTUO OJIMILI-
HUHT aCOCUH Taslabuaup.

9. Cumysdanys KWJWHTAaH Ba TaKOMMJI-
JIAUITUPUJITAH arperaT HWYUJard 4YaHT XaBo
XapOPAaTUHUHI  JMHAMHUK ENUIIKOKJ/IWUTU-
ra OOFJUKJAUK rpadukjapyd Kypuaau. YHra
Kypa XapopaT olmub 60praH capu AWHAMHUK
EMUIIKOKJINK XaM olIn6 60paau.

10. TagKUKOT HaTUKaJIApPU TaXJIUJ KUJIHU-
HUO, aMaJiJlaryd MaBXy/, [IMKJIOH cenapaTopu
Ba TaKOMWJUIAIITUPUJITAH IIMKJOH arperaTu
TO3aJlalll caMapaZopPJUKIAPU COJUIITUPUII-
au. TakOMUJJIAWITUPUITAH LUKJIOH arpera-
TH/la YVHUHT 4YaHT XaBOHHW ToO3aJalll camapa-
gopauru 95 %ra eTkasuauLIM Ha3apuk-ama-
JIUK TaJIKUKOT Ba Tax/IWJIIap acocuzia ucbor-
JIAaH/IU.
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Annotatsiya. Mazkur maqolada polipropilen
(PP) va qatlamli silikatlar asosida polimer kompozit-
sion materiallarning melt mixing usuli orqali olinishi
bayon qilingan. Malein angidrid payvandlangan poli-
propilen (MA-p-PP) kompatibilizator (moslashtirgich)
sifatida ishlatildi va kompatibilizator miqdorining
qatlamlararo turli xil zichlikdagi modifikator joylash-
gan ikki turdagi qatlamli silikatlar asosidagi kom-
pozitlarining termik va mexanik xususiyatlariga ta’siri
o‘rganildi. Kompozit tarkibidagi to‘ldiruvchi miqdori
o‘zgarmas 3% ni tashkil gilgan holda, kompatibiliza-
tor 3, 6, 9 va 12 % gacha o‘zgartirildi. Modifikatorning
zichligi yuqoriroq bo‘lgan qatlamli silikat Cloisite15A
interkalatsiyalangan tuzilmalarni hosil qildi. Modifika-
torning zichligi nisbatan pastroq bo‘lgan Cloisite20A
da esa, asosan, eksfoliatsiyalangan nanokompozit-
lar olishga erishildi. Nanostrukturaning shakllani-
shi termik barqarorlikning sezilarli darajada o‘sishi-
ga olib keldi (50% vazn yo‘qotish polipropilen va
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Kirish

So‘nggi yillarda polimer sohasida olib bo-
rilgan tadqiqotlar shuni ko‘rsatdiki, organik
polimer matritsada nanoo‘lchamlarda taq-
simlangan noorganik qatlamli yoki smek-
tit silikatlar mexanik, issiqlik, bariyer va
yong‘inga chidamlilik xususiyatlarini oshi-
radi (Gabr, Okumura, Ueda, Kuriyama, &
Uzawa, 2015), (Dolgov, Ashurov, Shevele-
va, & Khakberdiev, 2013), (Villaluenga, et al,,
2007), (Berdinazarov, Khakberdiev, Normu-
rodov, & Ashurov, 2022), (Lee, et al., 2008),
(Khakberdiev, Q.N.u., Toshmamatov, & Ashu-
rov, 2022), (Kato, Usuki, Hasegawa, Okamo-
to, & Kawasumi, 2011). Qatlamli silikatlar
o‘lchamlari 8-10 mkm bo‘lgan zarrachalar
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bo'lib, taktoidlar shaklida yig‘ilgan bir necha
yuz yupga disklardan iborat. Har bir disk
shaklidagi qatlam juda katta nisbatga ega.
Taxminan 100-1000 va gatlamlararo Van der
Vaals kuchlari tufayli osongina aglomeratsiya
qilinadi. Har bir qatlam ikki tashqi tetraedral
kremniy qatlami bilan qoplangan alyuminiy
oksidi yoki magniyning oktaedral gatlami-
ni 0z ichiga oladi. Shuning uchun oktaedral
gatlam va tetraedral qatlam kislorod atomlari
bilan birikkan bo‘ladi. Shunga ko‘ra, qatlamli
silikat zarralari yakuniy xususiyatlarini yax-
shilash uchun polimer matritsalari ichida alo-
hida gatlamlar sifatida bir xil nanoo‘lcham-
larda taqgsimlanishi va eksfoliatsiyalanishi
lozim. Bundan tashqari, kamroq miqdordagi
qatlamli silikat polimer matritsasi va to‘ldi-
ruvchi moddalari o‘rtasidagi katta aloga yu-
zasiga erishish, qatlamli silikat agregatsiya-
sini yo‘qotish va yaxshi tagsimotni ta’'minlash
uchun ham zarurdir (Hotta & Paul, 2004),
(Zdiri, Elamri, & Hamdaoui, 2017), (Reichert,
et al., 2000).

Gidrofilik xususiyatlari tufayli qatlamli si-
likatlar poliolefinlar kabi organik polimerlar
bilan kimyoviy ta’sirlashmaydi. O‘zaro ta’sir-
ni yuzaga keltirish uchun qatlamli silikatlar
polimerning kimyoviy tarkibiga qarab turli
xil surfaktantlar bilan modifikatsiya qilinadi.
Alkil aminlar PP va qatlamli silikat bilan na-
nokompozitlar olishda keng qo‘llaniladigan
sirti faol moddalardir. Xususan, amin PP mat-
ritsasi ichidagi individual silikat qatlamlari-
ning eksfoliatsiyasini ta’minlaydi. Cloisite
15A va Cloisite 20A - dimetil, degidrogen-
langan to‘rtlamchi ammoniy yog‘ bilan mo-
difikatsiyalangan organofil silikat minera-
lidir. Surfaktant tarkibi 65 % C18, 30 % C16
va 5% C14 dan iborat. Bu ikki gatlam o‘rta-
sidagi yagona farq qatlamlar orasidagi mo-
difikator konsentratsiyasi bo‘lib, u Cloisite
15A va Cloisite 20A da mos ravishda 1,25 va
0,95 meq/g ni tashkil giladi. Shunga ko‘ra,
Cloisite15A qatlamlari orasidagi masofa -
3,06 nm, Cloisite 20A ning gatlamlararo ma-
sofasi 2,4 nm dan kattaroqdir (Cervantes-Uc,
Cauich-Rodriguez, Vazquez-Torres, Garfias-
Mesias, & Paul, 2007).
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uning asosidagi nanokompozitlar uchun mos ravish-
da 360 °C va 430 °C haroratlarda kuzatiladi). Nano-
kompozitlarning mexanik xususiyatlari tahlili elastik-
lik modulning 15-20 % ga oshishi va bu ta’sir eksfo-
liatsiyalangan tuzilmalar uchun yaqqolroq hamoyon
bo'lishini ko‘rsatdi. Oquvchan holatga o‘tish kuchla-
nishi amalda o‘zgarmasdan saqlanib qolgan holda,
elastik deformatsiya sezilarli darajada kamaydi.

Kalit so‘zlar: polipropilen, qatlamli silikat,
kompozit, polipropilen, payvandlangan, malein
angidrid, interkalatsiya, eksfoliatsiya, oksidlanish,
montmorillonit.

MEXAHWYECKWUE U TEPMUYECKUE CBOUCTBA
KOMMO3UTOB HA OCHOBE CINNOUCTbIX
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WHCTUTYT XUMUN 1N hU3NKN NOSIMMEPOB
Akagemun Hayk Pecnybnukn Y36ekucrtaH

AHHOMauyus. B daHHoU pabome nonumepHble
KOMMO3UUUOHHbIE Mamepuaribl Ha OCHO8E MOoUMpo-
nuneHa (T1l1) u crnoucmeix cunIUKamos Mosly4YeHbl
memodom cMeweHus 8 pacrinase. B kasecmese kom-
namubunu3amopa UCMob308asnu  MoaurpPOrusieH,
npusumaili MasieuHosbiM aHaudpudom (MA-n-l1r1),
U usyyanu enusiHue Konudecmea Komramuburu3sa-
mopa Ha mepmMuYecKue U MexaHu4yeckue ceolcmea
KOMIMO3umog8 Ha OCHOo8e 08yX Mmurog Croucmabix
cunukamos ¢ Moodughukamopamu pasiudHol Mex-
cnoesou nnnomHocmu. Komnamubunusamop ©6bin
usmeHeH Ha 3, 6, 9 u 12%, 8 mo epemMs KaK KoJu-
4Yecmeo HarosIHUMessi 8 KOMo3ume 0cmarsoch He-
u3MeHHbIM Ha yposHe 3%. Cloisite15A, crnoucmbil
cunukam c 6oree 8bICOKOU M710MHOCMbIO MOOUGhU-
Kamopa, 0aem uUHMepKanupo8aHHbIE CMPYKMYyphbl,
8 mo epems Kak Cloisite20A, ¢ omHocumersnibHO 60-
niee HuU3kol niaomHocmbio Modugbukamopa, Oaem
8 OCHOBHOM PacciiOeHHbIE HaHOKOMMo3umabi. Pop-
MupogaHUEe HaHOCMPyKMypbl MpUBesIo K 3Hayu-
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menbHOMY ygesnudeHuto mepmocmotikocmu (50 %
rnomepu maccel Habnodaemcs npu memnepamypax
360 u 430 °C Ona nosnunponuseHa U HaHOKOMIO-
3Uumoe Ha e2o0 OCHOBE COOMBEMCMBEHHO). AHanu3
MexaHu4eckux ceolicme HaHOKOMIO3Umo8 [1oKa-
3a;, 4mo MoOynb yrnpyeocmu ysenu4ueaemcsi Ha
16-20%, npuyem smom aghghekm boriee ebipakeH
07151 paccrioeHHbIX cmpykmyp, npedes mekydecmu
ocmaemcs npakmu4yecku Heu3MeHHbIM, Habrwda-
emcs 3Ha4yumersibHoe CHUXeHue yrpyaol deghopma-
yuu.

Knrodesble crnoea: mosunpornusneH, croucmsil
cunukam, KoMro3um, rounpornusieH ¢ npueumsim
MasneuHo8bIM aHaudpudom, UHMepPKansayusi, dKkcgo-
nuayusi, okucreHue, MOHMMOPUII/IOHUM.
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Abstract. In this work, polymer composite
materials based on polypropylene (PP) and
layered silicates were obtained by melt mixing
method. The research looked into the effect of
the amount of compatibilizer on thermal and
mechanical properties of composites based on two
types of layered silicates with modifiers of different
interlayer densities, with maleic anhydride grafted
polypropylene (MA-p-PP), which was used as a
compatibilizer. The compatibilizer was changed
fo 3, 6, 9 and 12% while the amount of filler in the
composite remained at 3%. Cloisite15A, a layered
silicate with a higher modifier density, produced
intercalated structures, while Cloisite20A, with
a relatively lower modifier density, produced
mostly exfoliated nano-composites. Forming of
the nanostructure led to a significant increase in
thermal stability (50% weight loss was observed at
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Tessier va boshqalar kraxmalli pay-
vandlangan polipropilen va organik modi-
fikatsiyalangan qatlamli silikatlar asosida
nanokompozitlar olish uchun ikki turdagi
qatlamli silikatlardan foydalangan (Tessier,
Lafranche, & Krawczak, 2012) - Cloisite 20A
va Cloisite 30B (sirti qutbli faol modda bilan
modifikatsiyalangan). Cloisite 20A ni polip-
ropilen, Cloisite 30B ni esa kraxmal fazasi-
ga moyilligi uchun qo‘llashgan. Ular ushbu
qutbsiz modifikator bilan modifikatsiyalan-
gan montmorillonitning (Cloisite 20A) dast-
labki gatlamlararo masofasi uning qutbli
modifikator bilan modifikatsiyalangan mont-
morillonitdan (Cloisite 30B) yuqori ekanli-
gini ta'kidlaganlar. Shu sababli Cloisite
20A ning eksfoliatsiya mexanizmi PP qatlam-
li silikat nanokompozitlarida kimyoviy emas,
balki mexanik ravishda (polipropilen zanjiri-
ni kiritish orqali) amalga oshishini aniqlash-
gan.

Eksfoliatsiyalangan tuzilmani olish bi-
lanoq PP qatlamli silikat kompozitlarining
termik barqarorligi sezilarli darajada osha-
di (Xie, Zhang, Wang, Liu, & Yang, 2005),
(Tang, et al., 2003), (Qin, Zhang, Zhao, Hu,
& Yang, 2005), (Duvall, Sellitti, Myers, Hilt-
ner, & Baer, 1994), (Lai, Chen, & Zhu, 2009).
Natijalar termik xususiyatlarning yaxshi-
lanishi kislorod diffuziya yo‘li ortishi va
uchuvchan parchalanish mahsulotlarining
qatlamlar orasida harakati susayishi bilan
bog'ligligini ko‘rsatadi. Qatlamli silikatlar-
ning modifikatsiyalashning turli usullari
to‘ldiruvchi taqsimotiga ta’siri o‘rganilgan.
Ular orasida MA-p-PP PP qatlamli silikat
kompozitlari uchun eng samarali kompa-
tibilizator deb topilgan (Lai, Chen, & Zhu,
Melt mixed compatibilized polypropylene/
clay nanocomposites, 2011), (Durmus, Woo,
Kasgoz, Macosko, & Tsapatsis, 2007), (Bag-
heri-Kazemabad, et al., 2012), (Reichert, et
al., 2000), (Lee & Kim, 2004), (Dong & Bhat-
tacharyya, 2010).

Surfaktant moddasining uzunligi, silikat-
ni qoplash darajasi va matritsa bilan entalpi-
yasi uchun Balazs va uning jamoasi polimer
qatlamli silikatlar kompozitlarining mor-
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fologiyasini 0‘z-o‘zidan izchil maydonni hi-
soblash modelidan foydalangan holda o‘rga-
nishgan. Ularning modeliga ko‘ra, uzunroq
organik modifikator silikat sirtlari orasidagi
bo‘shligqa kirib borish uchun polimer mak-
romolekulalarining yaxshiroq interkalatsiya-
sini ta’minlaydi. Biroq sirt faol moddasining
zichligi kichikroq bo‘lishi kerak, chunki zich
modifikator interkalatsiya yoki eksfoliatsiya-
ga imkon bermaydi (Balazs, Singh, & Zhulina,
1998).

Shunga ko‘ra, ushbu maqolada kom-
pozitlarni olishda izotaktik PP, MA-p-PP va
ikki turdagi qatlamli silikatlar tanlangan.
Ushbu tadqiqotning maqsadi gatlamlar ora-
ligida turli xil modifikator zichligi bilan olin-
gan PP qatlamli silikat nanokompozitlarining
kompatibilizator miqdori o‘zgarishi va xusu-
siyatlarini o‘rganishdir.

Material va metodlar

Tadqiqot va tajribalar polimerlar kimyosi
va fizikasi institutining nanostrukturali kom-
pozitsion polimer materiallar laboratoriyasi-
da maqgola mualliflari tomonidan “O‘zbekis-
tonda ishlab chiqarilgan poliolefinlar aso-
sida nanokompozitsion polimer - polimer
aralashmalar materiallari” mavzusidagi fun-
damental maqsadga qaratilgan ilmiy loyiha
doirasida 2022-2023-yillarda amalga oshiril-
di.

Suyultmaning oqish ko‘rsatkichi (SOK) =
(2,16 kg, 230 °C) 21 g/10 dagqg. bo‘lgan izotak-
tik PP (J-170T) Uz-Kor Gas Chemical MCh] QK
tomonidan; SOK = (2,16 kg, 230 °C) > 200 g/
dag. 2,5 % malein guruhlari tutgan MA-p-PP
UzAuto CEPLA MCh] QK tomonidan taqdim
etildi. Cloisite15A (d,, = 3,06 nm, dimetilde-
gidrogenlangan ammoniy kons. 1,25 meq/g),
Cloisite 20A (d,,, = 2,4 nm, dimetildegidro-
genlangan ammoniy kons. meq/0,95) Sau-
thern Clay Products, Inc., Gonsales, TX dan
xarid qilindi.

Kompozitlarning tayyorlanishi

Komponentlar Brabender Plastograph
(Germaniya)da eritildi. Birinchi PP va MA-
p-PP plastografda 190 °C haroratda suyulti-
rib olingandan so‘ng qatlamli silikat kiritildi
va komponentlar yaxshiroq birikishi uchun
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temperatures of 360 and 430 °C for polypropylene
and its based nano-composites, respectively).
The analysis of the mechanical properties of nano-
composites showed that the elastic modulus
increases by 15-20%, and this effect is more
expressive for exfoliated structures, however the
yield stress remains practically unchanged, and
a significant decrease in elastic deformation is
observed.

Keywords: polypropylene, layered silicate,
composite, polypropylene grafted maleic anhydride,
intercalation, exfoliation, oxidation, montmorillonite.

8 dagiqa davomida aralashtirildi. Mercator
1971 (Polsha) inyeksion quyuvchi mashi-
nasida mexanik tadqiqotlar uchun namunalar
180 °C da quyuldi. Namunalarning nomi va
ularning tarkibi nisbati 1-jadvalda keltirilgan.

1-jadval
Olingan namunalarning nomi va ularning
tarkibi

Namunalar-| PP, | MA-p-PP, | Cloisite 15A, | Cloisite

ning nomi % % % 20A, %
PP 100 - - -
MA-p-PP - 100 - -
PP/MA10 90 10 - -
PP/MA20 80 20 - -
15A3 94 3 3 -
15A6 91 6 3 -
15A9 88 9 3 -
15A12 85 12 3 -
20A3 94 3 - 3
20A6 91 6 - 3
20A9 88 9 - 3
20A12 85 12 - 3

Rentgen nurlari diffraksiyasi o‘lchoviari
(RND)

RND o‘Ichovlari Rigaku Miniflex 600 (Ya-
poniya) bilan 40 kV kuchlanish, 15 mA tok
kuchi va 0,02 ° gadam sharoitida o‘tkazildi.

Differensial skanerlovchi kalorometr (DSK)
va termogravametrik tahlil (TGA) o‘lchoviari

DSK va TGA tahlillari Linseis termal ana-
lizatori PT1610 tomonidan o‘tkazildi. Namu-
nalarning termik xususiyatlari bir vaqtning
o‘zida xona haroratidan 600 °C gacha bo‘lgan
diapazonda 10 °C/dagq. tezlikda qizdirish yo'li
bilan amalga oshirildi.

Mexanik tahlillar

Shimadzu AG-X PLUS (Yaponiya)da xalqga-
ro ASTMD 638 standartiga muvofiq cho‘zish
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sinovlari o‘tkazildi. Cho‘zilish moduli (E)ni
o‘lchash uchun 0,3 % deformatsiyaga qadar
1 mm/dagq. tezlik, so‘ngra oquvchan holatga
o‘tish kuchlanishi (o) va deformatsiyani ()
o‘lchash uchun 20 mm/dagq. tezlikda sinovlar
o‘tkazildi.

Suyultmaning oqish ko'rsatkichi
o‘lchovi

SOK xalgaro ASTMD 1238 bo‘yicha Zwick
ekstruziya plastometri (Germaniya) yordami-
da 230 °C/2,16 kg da o‘lchandi.

Tadqiqot natijalari tahlili

Rentgen nurlar difraksiyasi (RND)

Kichik burchakli rentgen nurlari difrak-
siyasi polimer matritsasidagi qatlamli si-
likat dispersiyasini tavsiflash uchun eng
samarali usuldir (Gabr, Okumura, Ueda,
Kuriyama, & Uzawa, 2015), (Rao, Srikanth,
& Reddy, 2021), (Fasihnia, Peighambar-
doust, & Peighambardoust, 2018). Silikat
qatlamining bazal oralig‘ (d ) Bragg qo-
nuni bilan hisoblangan: nA = 2dsin®. 1- va
2-rasmlarda olingan namunalarning RND
grafigi ko‘rsatilgan. Ushbu ikki organik
modifikatsiyalangan kompozit o‘rtasida-
gi farq modifikator hajmi va qatlamlararo
masofa - d (Cloisitel5A Cloisite20A dan
kattaroqdir) (Hong, et al., 2005). To‘ldiruv-
chilar ikkita asosiy cho‘qqiga ega. Ikkin-
chi cho‘qqisi 20 = 7,2 (d,, = 1,2 nm)da sof
o‘zgartirilmagan montmorillonit (MMT)
qatlamlararo masofasiga to‘g'ri keladi. Bi-
rinchi cho‘qqi 26 = 2,88 da Cloisite15A ga
mos. Cloisite2Z0A da modifikatsiya pay-
tida modifikatorning Kkirib borishi nati-
jasida MMT interkalatsiyasida bu cho‘qqi
20 = 3,68 ni tashkil qiladi. 1- va 2-rasmda-
gi RND egri chiziglari MA-p-PP tarkibining
Cloisite15A va Cloisite20A interkalatsiya
darajasiga ta’sirini solishtirish mumkin.
Silikatning PP matritsasida taqgsimlani-
shi o‘rtasida sezilarli farq bor edi. Cloisi-
tel5A kompozitlari interkalatsiyalangan
tuzilishga ega bo‘lsa-da, Cloisite20A 20A3
dan tashqari barcha namunalarda eksfo-
liatsiyaga erishadi. Cloisitel15A holatida
20 = 2,8 dagi birinchi cho‘qqi d = 38,25A ga
to‘g'ri keladigan taxminan 26 = 2,3 kichik

(SOK)
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burchaklarga siljiydi, ammo 15A9 boshqa-
larga qaraganda bir oz kichikroq burchak-
ka ega. Bu barcha namunalarning inter-
kalatsiyasini ko‘rsatadi. Ikkinchi cho‘qqi
ham 20 = 7,2 dan 20 = 4,7 gacha pasayadi.
Cho‘qqilarning intensivligiga kelsak, eng
kichik intensivlik (15A9) ikkala asosiy
cho‘qqida ham kuzatilgan. Cho‘qqilar inten-
sivligidagi bu pasayish ma’lum miqdordagi
eksfoliatsiyalangan strukturaning shaklla-
nishi sifatida talqin qilinishi mumkin.

Cloisite20A haqida gap ketganda, 20A3
bo‘lgan kompozitlardan tashgqari, eksfoli-
atsiya natijasida cho‘qqilarning 20 = 2 dan
pastroq burchakka sezilarli siljish mavjud.
20A3 namunadagi istisnoning sababi poli-
mer matritsasida qatlamli silikatning yana-
da yaxshiroq tagsimlanishiga erishish uchun
kompatibilizator yetishmasligidir.

Cloisite20A kompozitlarida eksfoliat-
siyaning mavjudligi birinchi cho‘qqining
kichikroq burchaklarga dastlabki Cloisite
20A dagiga nisbatan siljishi bilan isbotlani-
shi mumkin.

Closite15A
———15A12
d masofa 15A9

20,°

1-rasm. PP va Cloisite15A kompozitlarining
RND grafigi

d=2.4nm oAt
: 2040
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2-rasm. PP va Cloisite20A kompozitlarining
RND grafigi
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Suyultmaning
(SOK)

3-rasmda PP va MA-p-PP aralashmala-
rining SOK keltirilgan. MA-p-PP ning SOK
qiymati 200 g/10 daq. dan ortiq, PP da esa
21 g/10 daq. 10% og'irlikdagi MA-p-PP
mavjud bo‘lganda, PP/MA-p-PP aralashma-
sining SOK qiymati 56 g/10 daq. ni tash-
kil qiladi va MA-p-PP qo‘shilishi SOK ni
94 g/10 daq. gacha oshiradi. Bu MA-p-PP
ning past molekulyar og'irligi bilan bog'liq
va bir qator ishlarda (Qin, Zhang, Zhao,
Hu, & Yang, 2005), (Duvall, Sellitti, My-
ers, Hiltner, & Baer, 1994), (Balazs, Singh,
& Zhulina, 1998), (Gabr, Okumura, Ueda,
Kuriyama, & Uzawa, 2015) ko‘rsatilgandek,
bu qatlamlararo bo‘shligda interkalatsiya
uchun qulay shart-sharoitlarni ta’minlay-
digan oligomerik funksional PP hisobla-
nadi. PP va qatlamli silikat tizimlari uchun
SOK eksfoliatsiyalangan va interkalatsi-
yalangan tuzilmalarning shakllanishi bila-
noq kamayadi. Bizning kompozitsiyalari-
miz ham shunday ko‘rinishga ega (4-rasm).
Cloisitel15A bo‘lgan kompozitlar uchun
kompatibilizator/to‘ldiruvchining  nisbati
1:1 bo‘lganda, SOK 58,6 g/10 dag. ni tash-
kil qiladi va kompatibilizator miqdori ortib
borishi bilan SOK 15A9 da 17,5 g/10 dagq.
gacha kamayadi. Ammo keyinchalik MA-p-
PP qo‘shilishi (15A12 namunada) bu qiy-
matning biroz o'sishiga olib keladi. SOK
gqiymatlaridagi dastlabki pasayish inter-
kalatsiya natijasida to‘ldiruvchi zarralari
o‘lchamlarini kengaytirish bilan bog'liq.
MA-p-PP miqdori to‘yinganlik nuqtasiga
yetganda, ya'ni 9 % bo‘lganda, qo‘shimcha
MA-p-PP SOK ortishiga olib keladi.

Cloisite20A kompozitlariga kelsak, kom-
patibilizatorning optimal miqdori 6 % ni
tashkil giladi va interkalatsiya yoki eksfo-
liatsiyada ishtirok etmagan holda, qo‘shim-
cha kompatibilizator faqat suyultma oqimi
oshishiga olib keladi. Fizik bog‘lar ko‘ri-
nishidagi interkalatsiyalangan markazlar
(o‘zaro bog‘lanishga o‘xshash) MA-p-PP or-
tishi bilan kompozitsiyaning qovushqoqligi
oshishiga olib keladi.

oquvchanlik  ko'rsatkichi
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3-rasm. PP va MA-p-PP aralashmalari uchun
suyultmaning oquvchanlik ko‘rsatkichlari
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4-rasm. Cloisite15A va Cloisite20A asosidagi
kompozitlar uchun suyultmaning oquvchanlik
ko‘rsatkichlari

Differensial skanerlovchi kalorometr (DSK)
va termogravametrik analiz (TGA) o‘Ichovlari

PP va MA-p-PP aralashmalari uchun DSK
egri chiziglari turli oksidlanish xususiyatla-
rini ko‘rsatdi, ammo namunalarning suyulish
harorati deyarli bir xil. 158,5 °C erish nuqta-
si PP 220 °C gacha barqaror turadi va keyingi
qizdirish intensiv oksidlanishni keltirib chiqa-
radi. Suyulish nuqtasi 160,6 °C bo‘lgan MA-p-
PP suyultirilgandan so‘ng darhol oksidlanish-
da faol ishtirok etadi. Ularning aralashmalari
alohida komponentlarga mos keladigan ter-
mal xarakterni namoyon etadi. Aralashmalar-
da MA-p-PP miqdori ortishi bilan oksidlanish
nisbatan pastroq haroratlarda sodir bo‘ladi
(5-rasm). 6-rasmda Cloisite15A asosidagi
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kompozitlarning DSK egri chiziglari ko‘rsa-
tilgan bo‘lib, ularda oksidlanish jarayonidagi
farqglar aks etadi. 9 va 12 % bo‘lgan kompozit-
larda MA-p-PP miqdori ortsa-da, oksidlanish
jadalligi kamayadi. Cloisite20A bilan olingan
kompozitlarning DSK egri chiziglari suyulish
nuqtasida ham, oksidlanishi ham farqglanadi
(7-rasm). 20A3 interkalatsiyalangan namuna-
da suyulish nuqtasi 159,1 °C ni qayd etgandan
so‘ng darhol intensiv oksidlanish kuzatiladi.
Shu bilan birga, MA-p-PP miqdori 6 % ga yet-
ganda, kompozitda 188 °C gacha oksidlanish
kuzatilmaydi. MA-p-PP molekulalari to‘ldi-
ruvchi moddasining qatlamlararo bo‘shlig‘iga
kirib borishi tufayli bu eksfoliatsiyalangan
kompozitsiyaning suyulish nuqtasi harorati
pastroq bo‘lib, 157,9 °C ko‘rsatadi. Eksfoliatsi-
yalangan tuzilma hosil bo‘lishiga qaramasdan,
MA-p-PP ning keyingi qo‘shilishi Cloisite20A
ning og'irligi 9 va 12 % bo‘lgan kompozitsi-
yalarda yana oksidlanish jarayoni hamda su-
yulish nuqtalarining oshishiga olib keladi.

Issiqlik oqimi, [W/g]

120 140 160 180 200 220
Harorat, [°C]

5-rasm. PP va MA-p-PP aralashmalarining
DSK egri chiziqlari
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6-rasm. Cloisite15A asosidagi
kompozitlarning DSK egri chiziqlari
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Issiqlik oqimi, [W/g]
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7-rasm. Cloisite20A asosidagi
kompozitlarning DSK egri chiziqlari

DSK dan tashqari, olingan namunalar-
ning TGA tahlillari ham o‘tkazildi. 8-rasm-
da PP massa yo‘qotishini 237 °C (degradat-
siyaning boshlang‘ich harorati)da boshlay-
di. MA-p-PP da esa bu ko‘rsatkich 256 °C ni
tashkil qiladi. Bundan tashqari, degradatsi-
ya boshlangandan so‘ng PP MA-p-PP ga qa-
raganda ko‘proq degradatsiyaga uchraydi.
PP va MA-p-PP aralashmalari turli xil degra-
datsiya mexanizmlarini ko‘rsatadi, chunki
aralashmalar tarkibidagi MA-p-PP miqdori
ortib, aralashmaning egri chizig'i MA-p-PP ga
tomon yaginlashadi. Biroq PP/MA10 va PP/
MAZ20 aralashmalari PP ga nisbatan pastroq
haroratlarda degradatsiyani boshlaydi. Asli-
da, degradatsiyaning boshlang‘ich harora-
ti polimer qo‘shimchalar qoidasiga ko‘ra, PP
va MA-p-PP degradatsiya harorati o'rtasi-
da bo‘lishi kerak. Buning sababi shundaki,
MA-p-PP 5-rasmdagi DSK egri chiziglariga
ko‘ra, suyulish komponentlarini gayta ish-
lash jarayonida individual termal harakati tu-
fayli PP oksidlanishga sezgir qiladi. MA-p-PP
eritmani qayta ishlash jarayonida kislorodni
oladi va bu so'rilgan kislorod PP/MA10 va
PP/MA20 aralashmalarining nisbatan oldin-
gi haroratlarda massa yo‘qolitishiga olib ke-
ladigan erkin radikal hosil qilish orqali deg-
radatsiyaga sabab bo‘ladi (Zdiri, Elamri, &
Hamdaoui, 2017).

Cloisite15A va Cloisite20A bilan olingan
kompozitlarning TGA tahliliga kelsak, PP DSK
tahlilida namunalar orasida oksidlanishga
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nisbatan yuqori termal barqarorlikni ko‘rsat-
sa ham, PP ning termal degradatsiya xususi-
yatlari - massa yo‘qolishi - PP qatlamli si-
likat nanokompozitlarnikidan past (9-rasm).
PP qatlamli silikat nanokompozitlarida si-
likat gazining parchalanishdan chiqishini
sekinlashtiradigan ajoyib izolyatsion to‘siq
bo‘lib xizmat qiladi. Shuning uchun degradat-
siya harorati ortadi. Umuman olganda, PP da
qatlamli silikatning mavjudligi polimerning
termal barqarorligi oshishiga xizmat qiladi
(Chiu, Lai, Chen, & Chu, 2004).

100+
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8-rasm. PP va MA-p-PP aralashmalarining
TGA tahlillari grafigi
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9-rasm. PP va PP / gil kompozitlarining TGA
tahlillari grafigi

Mexanik o‘lchovlar

Mexanik o‘lchashlar natijalari - cho‘zi-
lish moduli (E), oquvchanlik holatiga o‘tish
kuchlanishi (o) va deformatsiya (&) 2-jad-
valda ko‘rsatilgan. PP ga MA-p-PP qo‘shili-
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shi PP dagi E va o ni kamaytirib, € ni ortti-
radi va uning yanada elastikroq bo'‘lishiga
olib keladi. Cloisite15A kompozitsiyalarida
MA-p-PP ortishi bilan PP/MA-p-PP aralash-
masidan farqli o‘laroq, £ va o ham ortadi.
Aslida, to‘ldiruvchining tarkibi o‘zgarmas
- 3 %. Buning sababi RND dan ko‘rinib tur-
ganidek, matritsa orqali nano-disperslangan
qatlamli silikat zarralarining hosil bo‘lishi,
d,,, dagi cho‘qqining kichik burchaklarga
siljishidir. Cloisite20A asosidagi kompozit-
lar uchun kompozitning MA-p-PP bilan
to‘yinganligi MA-p-PP miqdori 6 % bo‘lgan-
da sodir bo‘ladi. Mexanik xususiyatlar - E
va ¢ ham aynan 20A6 namunada eng katta
(taxminan mos ravishta 1090 va 37,6 MPa)
giymatlarni namoyon qiladi. Kompatibiliza-
torning qo‘shilishi aralashtirish va quyish
jarayonida kompozitning oksidlanishi hiso-
biga mexanik xususiyatlarning yana pasa-
yishiga olib keladi.
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2-jadval
Olingan PP gatlamli silikat kompozitlarining
mexanik xususiyatlari

t“ao";]‘l‘:r? E,[MPa] | o, [MPa] ¢, [%]
PP 922168 36,2+1,2 845190
PP/MA10 918154 35,5%1,2 868193
PP/MA20 77017 29,9+0,7 9841150
MA-p-PP 713161 26,2+1,6 697152
15A3 946161 32,81£0,6 18,512
15A6 960+52 34,5%1,2 17,8+3,8
15A9 968149 35,2+0,8 127118
15A12 1008141 35,3111 102129
20A3 1000451 35,410,8 12,712
20A6 108719 37,61£0,3 5247
20A9 1002152 35,91+0,5 17,315
20A12 932151 35,410,4 16,813

Xulosalar

Modifikatsiyalangan MMT (Cloisite15A,
Cloisite20A) bilan izotaktik polipropilen-
ning nanokompozitlar hosil qilish bo‘yicha
tadqiqotlar qatlamlararo bo‘shligda har xil
modifikator zichligi bilan amalga oshirildi.
Qatlamli silikatning PP ga tagsimlanishini
yaxshilash uchun kompatibilizator sifati-
da MA-p-PP ishlatildi. Uning miqdori mos
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ravishda 3, 6, 9 va 12 % massa ulushidagi
og'irlikda o‘zgargan va to‘ldiruvchi o‘zgar-
mas 3 % ulushini tashkil etdi.

Tajribalar shuni ko‘rsatdiki, modifika-
torning yuqori zichlikdagi (Cloisite15A)
MMT  interkalatsiyalangan tuzilmalarni
hosil qildi. Modifikatorning zichligi past
bo‘lgan MMT (Cloisite20A)da, asosan, eks-
foliatsiyalangan nanokompozitlar yuza-
ga keldi. Birinchi holda kompozitsiyalar
tarkibidagi MA-p-PP ning o‘sishi qatlam-
lararo bo‘shligning kengayishiga sabab
bo‘ladi (30,6 dan 39,5 A gacha). Cloisite20A
asosidagi kompozitlarda MA-p-PP ning 3 %
miqdori aralashtirilganda, interkalatsiya-
langan va eksfoliatsiyalangan tuzilmalar
shakllanishini ko‘rsatdi. Keyinchalik ortib
borayotgan kompatibilizator tarkibi eksfo-
liatsiyalangan tuzilmalar shakllanishiga olib
keladi. Kuzatilgan tuzilmalar qovushqoqlik
parametrida, gatlamlararo bo‘shligda mak-
romolekulalarning interkalatsiyasi bilan
bog'liq cheklovlar va modifikator qatlamli
silikat yuzasi bilan o‘ziga xos o‘zaro ta’sir-
ning mavjudligi tufayli qovushqoqlik ortadi.
MA-p-PP ortishi bilan interkalatsiyalangan
nanokompozitlarda qovushqoqlik sezilarli
darajada oshadi (65 dan 20 g/daq. gacha).

Eksfoliatsiyalangan strukturalarda esa kom-
pozitda MA-p-PP miqdori og'irlik bo‘yicha
6 dan 9% gacha bo‘lganda, qovushqoqlik
minimal giymatlarni qayd etadi. Nanokom-
pozitning shakllanishi termal barqarorlik-
ning sezilarli o‘sishiga ham sabab bo‘ladi
(50 % vazn yo‘qotish polipropilen va uning
asosidagi nanokompozitlar uchun mos ra-
vishda 360 va 430 °C haroratlarda kuzati-
ladi). Nanokompozitlarning mexanik xu-
susiyatlari tahlili ham elastik modulining
15-20 % ga oshishini ko‘rsatadi (past mo-
dulli MA-p-PP mavjudligini hisobga ol-
gan holda) va bu ta’sir eksfoliatsiyalangan
tuzilmalarda yanada yaqqolroq namoyon
bo‘ladi. Amaliy nuqtayi nazardan interka-
latsiyalangan va eksfoliatsiyalangan nano-
kompozitlarning issiqlikka chidamlilik xu-
susiyatlari (tarkibida mos ravishda 9-12 %
va 6 % MA-p-PP) elastiklik moduli bo‘yicha
yaxshilangan va o‘rtacha deformatsiyasi
100 % dan ortiq ekanligidir.

Minnatdorchilik

Ushbu maqola mualliflari tomonidan
Uz-Kor Gas Chemical MCh] QK ga PP namu-
nalarini taqdim etganliklari uchun, UzAuto
CEPLA MCh] QK ga MA-p-PP bilan ta’'minla-
ganliklari uchun minnatdorchilik bildiriladi.
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BBeaeHue

CoBpeMeHHble TpebGOBaHUA IO yJjy4ylle-
HUIO KayecTBa, MOBbILIEHWID 3QPEKTUB-
HOCTH, CHWXKEHMUIO PacXoZj0B U CTOMMOCTH
CTPOUTEJIbCTBA OTHOCATCA K YUCJY Ba)KHEM-
IIMX HAy4YHO-TEeXHUYEeCKUX 3ajad J[JaHHOHU
oTpacJu HapojHoro xo3sducrea. C pocTtoM
3TaXXHOCTU I'PaXJaHCKOe U NpPOMbILIJIIEHHOe
CTPOUTEJIbCTBO INEPEXOJUT B HOBOe Kaye-
CTBO: COOPYKEHUS CTAHOBATCA CJIOXKHBIMHU
U OTBETCTBEHHBIMU HHXXE€HEPHBIMU OOBEK-
TaMHU.

YckopeHHOe (QYHKLIMOHa/JIbHOE U KOH-
CTPYKTUBHOE UX COBEPLIEHCTBOBaHHE BbI3bl-
BaeT He00XOJMMOCTb INOCTAaHOBKM M paspa-
O60TKM HOBBIX WHXXE€HEPHBIX 33/1a4 10 TEXHO-
JIOTUU CTPOUTEJIbHO-MOHTAXXHOTO IpoLiecca,
B TOM 4YHCJe MeTOJI0OB obecredyeHUsI Heob-
XOJUMOM TOYHOCTU TreoMeTpUYecKUX MNapa-
MEeTPOB OT/eJIbHbIX KOHCTPYKLHH, OKa3bl-
BalOUIMX BJIMSIHME HA NMPOYHOCTb, HECYILYIO
CIOCOOHOCTh U IKCIJIYaTALLUOHHYIO HaJlex-
HOCTb KaK OT/ZeJIbHbIX 3JIEMEHTOB KOHCTPYK-
[IMOHHBIX Y3JIOB, TAK U BCEro COOPY>KeHHUf
B 1esioM. [loaToMy fJ11 KayeCTBEHHOTO BO3-
BeZleHUs] OO'BbEKTOB TeIJOBBIX, THUJAPOTEX-

AHHOmMauyus. B cmambe paccmompeHo mex-
HUYEeCKoe peweHue, HarpasiieHHoOe Ha Ccog8ep-
weHcmeogaHue cpedcme CMeEOPHbIX U3MepeHuU,
C rpuMeHeHUeM Jla3epHo20 Jliy4a 8 Kadecmee
peghepeHmHoU ornopHoU AUHUU U homo3neKkmpu-
4YecKkoeo peeucmpamopa C 8bICOKOU MOYHOCMbIO
usMepeHul, WUpPoKUM OuanasoHOM U HU3KoU
3HepzoemKkocmbto. [lpusedeH Kpamkul aHanus
Knaccughukayull cO8peMeHHbIX MepP8UYHbIX rpe-
obpasosamenel cpedcme CMEOPHbLIX U3MepeHUU,
Ha OCHO8e KOmMopoe2o rpedsioxeHa 3anameHmo-
B8aHHasi KOHCMPYKYUS U 351eKmpoHHas 6r10K-cxe-
Ma ¢omoanekmpu4yeckozo cmeopoghukcamopa
C OMMUKO-3/1IEKMPOHHbBIM aHasiudamopom. [1peo-
Jlazaemoe ycmpoulcmeo 8 omJju4yue om cospe-
MEHHbIX aHafi0e08 uMmeem marbie Maccoeabapum-
Hble mapamempbl U obecredusaem 8bICOKYIO Orle-
pamueHoCcmb CbeMa UHQOPpMauyuu O CMeU,eHUsIX
om npsmMosnuHetHocmu. GnekmpoHHas 6510K-cxe-
Ma U MexaHu4yeckasi KOHCmpyKuusi ycmpolicmea
8bIMNOJIHEHA Ha OCHOB8E JIUHEUHO020, MONepeyvyHo2o
CKaHupogaHus € omoanekmpudyeckol ukca-
yueli OmHOCUMesIbHO 3HepPeemu4ecKko20 yeHmpa
J1a3epHoe0 fyyYa u pesucmpayuu no memody cna-
Oa cuzHana.

Knroyeenie criosa: pesucmpamop cmeweHud,
2e00e3usi, 80JIOKOHHasi orimuka, Mmod8uXHas Wmop-
Ka, npeobpa3osamersib «y20/1—UMMYbC», CHEMYUK,
gomodamyuK, UH3a, pPeeepcCHbIU bIIOK, 3/1eKmpo-
dsueamerib.
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Annotatsiya. Maqgolada stvor oflchash vosita-
larini mukammallashtirishga yo‘naltiriigan, referent
chiziq sifatida lazer nuri qo‘llangan, yuqori aniqlik
bilan o‘lchaydigan, keng diapazonli hamda kam
energiya sarflovchi fotoelektrik registratorning texnik
yechimi  keltirilgan. Shuningdek, stvor oflchash
vositalari birlamchi shakllantirgichlarining zamona-
viy klassifikatsiyasi qisqacha tahlil qilinib, shu
asosda patentlangan optik-elektron analizatorli
fotoelektrik stvor o‘lchagich qurilmaning elektron
blok-sxemasi va konstruksiyasi taklif etilgan. Qurilma
zamonaviy  analoglaridan  kichik massagabarit
parametrlari va to‘g'ri chiziqqa nisbatan yon siljish
masofasini o‘lchash haqida ma’lumot olish tezkorligi
bilan  farqlanadi.  Qurilmaning  elektron  blok-
sxemasi va konstruksiyasi ko‘ndalang to‘g’ri chizigli
Skanerlash va lazer nurining energetik markazga
nisbatan signalning pasayish darajasini belgilovchi
fotoelektrik usul asosida yaratilgan.

Kalit so‘zlar: siljish registratori, geodeziya, tolali
optika, harakatlanuvchi parda, ‘“burchak-impuls”
shakllantirgich, hisoblagich, fotodiod, linza, revers
bloki, elektr yuritkich.
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Abstract. The article discusses a technical
solution for improvement of alignment measurement
tools by means of a laser beam as a reference
base line and photoelectrical recorder of high
accuracy, wide range and capacity. It also
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HUYECKUX U PYTUX BUJOB COOPYKEHUU He-
06X0/JUMO Ha BCEX IJTamnax CTPOUTEJbCTBA
KOHTPOJIMPOBATh COOJIIO/IEHHE TEXHUYECKUX
perjiaMeHTOB, CTaHZJAPTOB, CTPOUTEJIbHBIX
HopM U nipaBuJ (Bespalov and Tereshenko).

ToyHOCTP  BO3BefeHHUS  COOPYKEHHU
B IEPBYIO O4Yepe/ib ONpeJiesisieTcsl TEXHOJIO-
rueid reojie3n4ecKOro KOHTPOJIS KadyecTBa
CTPOUTENBCTBA TEX UJIU UHBIX 0O BEKTOB, BbI-
60poM NpHUOOPOB M UHCTPYMEHTOB NP MPO-
BeJIEHUU reo/ie3nYeCKUuX U3MepeHHuH.

AHanu3 CyeCTBYIOLUIMX TEOPETHYECKUX
paboT B 06/1aCTH METOZ0B U CPEJICTB MHXKe-
HEPHO-T€0/Ie3UYECKOr0 0becrneyeHusl IMoKa-
3bIBAET, UTO COBEPIIEHCTBOBAHUE MPOMBbIII-
JICHHOTO CTPOHMTEJNbCTBA HEBO3MOXXHO 0€3
IOCTOSIHHOTO BHEJPEHHUSI B MPOU3BO/ICTBO
HOBBIX TEXHUUECKHUX PELIeHUH, U Ha UX OCHO-
Be NpUMeHeHHs1 60Jiee COBPEMEHHBIX U3Me-
pUTeNbHBIX cpefcTB U npubopos (Goligin &
Yambayev, 2005), (Latiyev, 2015). TexHoJio-
rusi yCTAHOBKH, MOHTAXa M BBIBEPKH C MPH-
MEHEeHHEM ONTHYECKUX CIIOCOG0B KOHTPOJIS,
HECMOTpPS Ha UX UIMPOKOe MpPUMEHEHUE, BCe
elle TpeOyeT MOBBILIEHWS TOYHOCTH, Kaye-
CTBa, ONEPATUBHOCTH, YMEHbLIEHUS TPY/O-
€MKOCTH KOHTPOJIbHBIX ONEepaluid U YPOBHS
yA,006CTBa 3KCIIJIyaTal UK.

OCHOBHBIM HamNpaBJIEHHEM COBepILEH-
CTBOBAHHSI TEXHOJIOTHU HHXXEHEPHO-reoje-
3UYECKUX U3MEPEHUH SABJISETCS UCI0JIb30Ba-
HUEe CPeJCTB U 3JIeMEHTHOM 6a3bl Ha OCHOBE
HOJIyIPOBOJHUKOBBIX MPUOOPOB U3JIyYEHHS
(1a3epHble, CBETOMO/AHBIE, UHPAKpaCHbIE)
B COBOKYNHOCTU C (OTO03/eKTPUYECKUMU
U ONTHUKO-3JIEKTPOHHBIMH PETUCTPUPYIOLIHU-
MU YCTPOMCTBaMH, MOCPEJCTBOM KOTOPBIX
MOKHO CO3/]laBaTh HOBbIE, COBpEMEHHbIE Me-
TOJIbl U CPEeJCTBA aBTOMATHU3AIUU; CUCTEMBI
MOHUTOPHUHIA C JUCTAHLIUOHHBIM CYETOM
nHpopMalMu W YIpaBJeHUs, yIAy4lleHHbI-
MU TEeXHUYECKUMH NapaMeTpaMu; yAO06GHbIe
B JKCIUIyaTallUd HM3MepUTeJIbHble CpPe/CTBA
(Yakushenkov, 2013), (Yusupbekov, Aliyev,
& Aliyev, 2014), (Rannev, 2010).

MaTepuajibl U METOABI

M3 maTeHTHO-TEXHUYECKOU JINTepaTypbl
n3BecTHO ycTpoicTBo (Canada Patent No. CA
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1142347, 1986), conepxaliee 1ieJieBYI0 BU-
3MPHYI0 MapKy, JTMHENUKY C OTCYETHbIM Mexa-
HU3MOM, LIKaJy C MepeiBUKHOU KapeTKOM.
YCTpoOHCTBO 1NO3BOJIIET NMPOBOJUTHL CTBOP-
Hble U3MepEeHUS C BBICOKOM TOYHOCTBIO, OJI-
HaKO HeJO0CTaTKaMU [JIaHHOTO YCTPOMCTBa
SBJSIIOTCA: HU3KUMW ypOBEeHb aBTOMaTH3a-
IIMY, WU ONEepPaTUBHOCTH; OTCYTCTBUE BO3-
MO>XHOCTU JIMCTAHLUOHHOI'O yHpaBJieHUs
U CYUTbIBAHUA HHPOpPMallMM; OrpaHUYeH-
HOCTb JaJIbHOCTH ONOpHOU (pedepeHTHOHN)
JINHUU.

B (RF Patent No. RU 226266C1 IPC GOIB,
2005) paccMoTpeHbl Crocob U yCTPOUCTBO
OECKOHTAKTHOTO ONTHUYECKOI'0 H3MepeHHus
pa3MepoB 0O'bEKTOB, IJle U3MePsSeMbIil 00b-
eKT pa3MelLjaloT MeX/y UCTOYHUKOM Ja3ep-
HOT'0 M3JIyueHHUs] U MHOTrO03JIeMeHTHBbIM ¢o-
TONPUEMHUKOM B BU/le JIMHENKHU NpUbopa C
3apsagoBoi cBsA3bio ([13C). [IpuHLMN paboThI
3aKJIl0YaeTcsli B CpPaBHUBAaHUM MOILHOCTHU
JIa3epHOro u3JydyeHus P, c 3alaHHBIM ypOB-
HeM P, oCylecTBJiAs pa3BepTKy Jiyya B Ia-
paJlyie/IbHbIA NOTOK Jy4el, B 30He KOTOPOT0o
pacrnoJiokeH 00'beKT, U TEM CaMbIM OIpejie-
JIAIOT pa3Mepbl 00'beKTa MO BeJUYHMHE TEHU
OT 00'beKTa, perucTpupyeMble KOJIU4eCTBOM
3aTeHeHHbIX NHKcesed Ha JuHenke I[I3C.
PasMep fleTanu omnpepesnsieTcs KOJIU4ECTBOM
NUKCeJIed, Ha KOTOpbIX HampsukeHue U,
60J1b1lIe TOPOTOBOTO U,

Unops U=E exp(-2r/r)(1- e /R (1)

rae E - MakcMMasibHas MOILIHOCTb U3Jy4e-
HUS;

N - paguyc ny4ka Jiy4ya Jiadepa Ha JIMHeu-
ke [13C;

r, - pagMyc Iy4Ka C MOIHOCTbIO B € pa3
MeHbllIel C UHTEHCUBHOCTBIO B LIEHTPE;

T, - BpeMsi 3KCIIO3ULUY;

RC - mapameTp svHenku [13C.

Cnoco6 obGecrneynuBaeT BbICOKYK TOY-
HOCTb H3MEpeHHH, OJHAKO CJIOKHOCTb
KOHCTPYKIIMM ONTHUYECKOM 4YacTH, HeobXxo-
JIUMOCTb KOMIIBIOTEPHOU 00pabOTKU BHU-
JleoCUTHaJla ¥ OrpaHUYEeHHbId pa3MepaMH
auHenku [13C auana3oH uM3MepeHUHU Jesia-
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provides a brief review of classifications of modern
primary transducers of alignment measurements
which forms the basis for a patented design and
an electronic block diagram of a photoelectric
alignment fixer with an opto-electronic analyzer. The
proposed device, in contrast to modern analogs,
has small weight and size parameters and provides
high efficiency of retrieval of data re straightness
deviations. The electronic block diagram and the
mechanical design of the device are based on linear,
transverse scanning with photoelectric fixation
relative to the energy center of the laser beam and
registration using the signal decay method.

Keywords: displacements recorder, geodesy,
fiber optics, moving shutter, angle-pulse transducer,
counter, photosensor, lens, reversing unit, electric
motor.

I0T ero HeNmpUroJHbIM JJIs CTBOPHBbIX U3Me-
penuit. Takoil e crnoco6 pasBEpPTKH Jiyya
MCII0JIb30BaH (QOTO3JIEKTPUYECKUM YCTPOU-
CTBOM JiJIl Ollpe/ieJieHUs] KOOPAUHAT TOYeK
Ha ¢oTomieHke (RF Patent No. SU 1821640,
IPC GOIB 21/00, 1993), B KOTOPpOM BMECTO
suHerkn [13C ¢ pesbro yBeJWYeHUS [Jua-
Na3oHa U3MepeHUs N0 JBYM KOOpAMHATaM
WCIIOJIb30BaH MeXaHWYeCKUH  30HaJIbHO-
N03JIEMEHTHBIN CIOCO6 CKAaHUPOBAaHHUA, a B
KayeCcTBe OINTHUYECKOIro 3JIeMeHTa pa3BepT-
KU ONTUYECKOT0 CHEeKTpa MOTOKA U3JIydyeHHUs
MCII0JIb30BaHa LMJIMH/pUYecKas JIMH3a.
Takxe u3BecTHO ycTpoucTBo (Yambayey,
1990) p11 npoBefieHUs] CTBOPHBIX HM3Mepe-
HUH, cojieprkalliee BUSUPHYIO MapKy € BU3UP-
HOW IleJIbl0 U TOJCTaBKy C aJUHUOMETPOM
CO 3pUTeJIbHOW TPYyOOW U HaK/IaJHbIM YpPOB-
HeM. [IpenMy1iecTBaMu JaHHOTO YCTPOMCTBA
ABJISAIOTCA 3HAYUTEJbHO IIMPOKUW Juana-
30H CTBOPHOM JIMHUU (10 2 KM) U BbICOKas
TOYHOCTb, HO HeJ0CTaTKaMU SIBJSAIOTCSA OT-
CYTCTBHME BO3MOXXHOCTU JUCTAHIIMOHHOTO
ylpaBJieHHs M aBTOMaTU3aL UK, CPaBHUTEJIb-
Hasl TPOMO3/IKOCTb U MaCCUBHOCTb.
OnTUKO-3JIEKTPOHHOE YCTPOMCTBO, pac-
cMOTpeHHoe B (Zatsarinnyy, 1976), cocro-
dllee U3 3JEKTPOJABUTaTessI M Bpallarolie-
rocsi 6apabaHa, Ha OGOKOBOU NOBEPXHOCTH
KOTOpPOTO MO BHUHTOBOM JIMHUM BbIpe3aHa
1e/ib, BHYTPU KOTOPOM PpacloJIOKeHO 3ep-
KaJo mnoj yriaoMm 45° ¢ $poTONnpUeMHHUKOM
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(boToymMHOXKHTENEM), MOJKJYEHHBIM K
3JIEKTPOHHOM cxXeMe, obecrneyuMBaeT BbICO-
KU YpOBEHb OINEPAaTUBHOCTU MOJyYeHHUS
MHPOpPMaALMU U BO3MOXKHOCTb JUCTAHIIMOH-
HOM mnepejayu UHPopMauuu. ONbIT NpuMe-
HEeHHUs 3TOr0 YCTPOWCTBa BbISIBUJ psAJ| He-
JlOCTaTKOB, I'JIAaBHBIM U3 KOTOPBIX fBJISETCS
IPOMO3/IKOCTb U MaCCUBHOCTb, 00YCJIOBJIEH-
Hble pPacCHoJIOKEHWEM 3epKajia BHYTpHU 6a-
pabaHa noJ yrjioM, 4YTo fABJASETCA NPUUUHOU
OrpaHHUYeHUs Auana3oHa MU3MEPeHUU U Bbl-
COKOI'0 IOKa3saTeJisl YPOBHS 3HEpPronoTpeod-
JIeHHS.

AHanu3 cpeACTB HM3MepeHUW NpUBe
K He0o0XO0JUMOCTH pa3paboTku ¢OTo3IEeK-
TPOHHOI'O M3MEPUTEJNbHOIO YCTPOMCTBA,
B KOTOPOM MCKJ/IIOYAeTCsd MCIO0JIb30BaHUE
IrPOMO3/IKOT0 3epKaJla ¢ BpaljawiiuMmcs 6a-
pabaHoM, T.e. yCTPOMCTBA C MUHUMaJIbHbIMHU
MaccorabapuTamu, napamMeTpaMy, obecneyu-
BalOLIMMU BBICOKYI0 TOYHOCTb U3MEPEHUHN U
OTJIMYAKLIMMUCSA HU3KOM 3HEPTrOeMKOCTBIO.

[Io MHEHUIO aBTOpPOB, /ISl 3TOU LjeJIh MO-
KeT ObITb MCII0JIb30BaH BOJIOKOHHO-OMNTH-
YeCKHMHM aHa/uM3aTop C YNopsL0YEeHHOW rek-
CaroHaJIbHOW YyKJIaJJKOM My4YKOB BOJIOKOH
Ha BXOJHOM M BBIXOJHOU TOPLEBbIX YACTHX,
IOCPe/iICTBOM KOTOpbIX 0b6ecnevyuTcsl mepe-
Jlaya CBETOBOM 3HEPrHU MOJ, JIIOObIM yIJI0M
IOBOPOTAa CBETOBOJHOTO BOJIOKHA (KryTa)
M BO3MOXHOCTb pa3/ieJieHusl MOTOKa CBeTa
Ha oTJlesibHbIe YacTu (Zakaznova, 1988).

Pe3ysibTaThbl MiCC/Ie JOBAaHUS

OCHOBHBIMM ONTHYECKUMHU XapaKTepHc-
TUKaMHU CBETOBOJIOB SABJISIOTCS: CBETONpPO-
IyCKaHue, 4YUCJOBas amepTypa - MaKCH-
MaJIbHbIM yroJ MaZieHusi NPOXOJsAILIero cBe-
Ta, MOKa3aTeJHu IpeJOoMJIeHUs Cep/lieBUHbI
M 000JI0YKM, paspeliawiias CHOCOOHOCTb
Y KOHTPACTHOCTb U3006paXKeHUsl.

B ckaHupyHOIIMX CHUCTEMaxXx B KayecTBe
perucTpaTopoB CBETOBOM 3HEPrUU IpHU-
MEHSII0OTCS TepBUYHble Mpeobpa3oBaTesy,
K KOTOPBIM OTHOCATCS (OTO3JIEKTpUUECKUE
perucTpaTopbl JIMHEUMHBIX CMELeHUH CO
CKaHUPYIOIUMHA MeXaHU3MaMH, NO03BOJIAI0-
IlMe MOBBICUTH JMANa30H MNONEepeyHbIX CMe-
IIlEHUA OTHOCHUTEJIbHO 3aJJaHHOM ONOPHOM

ontuyecko simHuM (Domrachev, Matveevs-
kiy, & Smirnov, 1987).

PaccMoTpuM croco6bl MOAYJISILIMKA U pac-
YeThl IPUMEHUTENBHO K TEXHUYECKUM Cpe/l-
CTBaM CTBOPHBIX U3MEpPEHHUH.

Ha pucynke 1 npuBejeHa kjaccuduka-
1|Msl NepBUYHBIX Ipeobpa3oBaTesiel, JUHeN-
HbIX NepeMellleHHH, B KOTOPOH OTAe/bHOe
MEeCTO yjeseHO (GOTO3JEKTPUYECKUM IIpe-
o6paszoBatesnsiMm (RF Patent No. SU 1821640,
IPC GOIB 21/00, 1993).

[IpuHuMO paboThbl POTO3JEKTPUUYECKOTO
npeo6bpaszoBaress (PII) cocrouT B npeobpa-
30BaHUU JIMHEHHOro X-nepeMelleHus B U3-
MeHeHHe UHTEHCUBHOCTH CBETOBOTO MOTOKQ,
MOCTYMAKIero Ha GOTONPUEMHHUK.

[IpakTHyecku Bce cyllecTBymomue $oTo-
pervcTpaTopbl IMepeMelleHU M0 XapakKTe-
py BJIMSIHHSI CBETOBOTO IOTOKA H3JIyYeHUS
Ha GOTONPUEMHHUK JIeJIATCS HA TPU TPYIIIIbL:
1) @Il c nepekpbITUEM CBETOBOTO INOTOKA;
2) pactpoBble ®II; 3) ®II ¢ kKOAOBBIMU Mac-
KaMHU.
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Puc. 1. Knaccupukanus nepBUYHbIX
npeoGpa3oBaTesiei

[Ipy MoAy/sIUMU XapaKTEpPUCTHUKA OIpe-
JleJIsIeTCsl BbIpaXKeHueM npu i = 1:

S=S0[1+mxsin MX]. (2)
g
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[IpoMoay/IMpOBaHHbBIN CBETOBOM NOTOK HAa-  HampsbkeHWe (GOTONPHEMHMUKA OlpeessieT-
npasJisieTcsl Ha GOTOPETUCTPATOP C YCUJINTE-  CS BbIpaXKeHUEM:
JieM, I0CJIe KOTOPOTro NOCTYNaeT Ha JieJIMTeb: . -
o Uy, =U, sm[a)tJrz(ll)} R 9)
U, —KKyAOSO[l +mxsz]. (3)
& raei=1,2,3, .., n-HoMep dasbl.
B oT/MyMe OT cyliecTBYIOLIMX aHaJIU3a- YcnoBus paBeHCTBa HalPS)KeHUH C BbIXO-
TOPOB 3JIEKTPOHHAas 6JIOK-cxeMa paboTaeT JI0B yCUJIUTEJSI COOTBETCTBYIOT yCAOBUIO:
Ha CHa/i-MUHHUMaJIbHbIM CUTHAJL.
C BbIXOZL@ 00pa3ylOTCAd HaNpsHKEHMUS,
CABUHYTHIE 110 dpase Ha p/2:

U,=U, (10)

[ToactaBum (3) u (4) B (10) u nocsie npe-
U,, —KKy@oSa{l +mxsm(2”)(+72’(,~_1)}, (4) 06pa3oBaHUM ONpeseUM:
' g
l :{Q”X—‘”’(i—n}/w. (11)
g n

YcnoBus paB€HCTBA aMIJINTYy/[ ABYX CHUTI-
HaJIOB C BbIXOJaA:

raei=12.
MoayvpyoTcsl HanpsKeHUs, CJBHUHY-
Thle 1o ¢ase Ha p/2:

. T
U :Umsm[a)t—ir(i—l)] (5)
o 2 U,=U sin t. (12)
Ha BbIXOZE MOJYYHMM HaNpsXKeHUA B
BUJIE:

B cxemax npumensitoTca ¢oTonpeobpa-
30BaTeJY, C BbIX0/IJa KOTOPBIX MOJYy4alOT UM-
NyJbChbl JUIMTEJbHOCTBIO £ C IEPUOZOM CJie-
noBaHus T =2p / w, C yCIIOBUSMU:

U,m, sin{zﬁ)(—m(i—l)}
g n

U = Um{l + mmKKy(DOSO(l +m_sin 2”Xﬂsin ot ; (6)
g

2
U,, = U{l + mwKKy@OSO(l +mxcos7[XHcos ot (7)
g

npu o < {a)tm(il)} < z705;
CyMMUpysl HanpsikeHUe nocsie npeobpa- U - n mo(13)
30BaHUs, MOJYYUM: @ 0 npu 0 < [a)t o, 1)} Y
2 2 n ’
U, = Z(UMf —Ugpp) =My Ucos[a)t _”Xj > (8) (n ) { ar,. }
i=1 4 ——a|<|ot—-—0-1)|<2rx,
n

n

rae U= KKy m_@ S Um.
5 > 7 1
HenpepbIBHBIA CBETOBOM MOTOK P, OT rje g=-———1:

>

UCTOYHMUKA CBeTa INoCTymaeT Ha ¢oTozaaT- 2n 2
YUK, IJle MOAYJUPYeTCs COrJIaCHO NepUoU- t — JJIMTEJIbHOCTb UMITYJIbCA.
YeCcKOMYy 3aKOHYy IlepeMelleHUs], BBbIXOJHOe Pazyioxum B psii Pypbe U MoJIyduM:

U,m 2 a,l
U®l=m—xsin[—”x— —= (l—1)]
2n g n;

14
{‘r + 42,?=1%sink7nx + [sin’;—jsin (ka)t - %(t - 1)) + cosz—:cos (kwt - (14

=)}
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rae k - HoMep rapMOHUKH.

BbixofiHOe HanpsiKeHUe CYMMHUPYeTCs,
ero ¢asa 3aBUCUT OT NepeMeleHus X:

2
U,,.=myUcos| ot —— X +¢ |. (15)
g

AHau3 pe3y/IbTaTOB UCC/IeA0BAHUSA

Ha ocHOBaHMM TNpOBEJEHHOTO aHaJju-
3a MpUHLMINA paboTbl POTO3TEKTPUYECKUX
npeobpa3oBaTesied U METOAOB MOAYJSIUU
CBETOBOIO CHUI'Hajla pa3paboTaHbl KOHIEN-
11 U 6JI0K-cxeMa GpOTO3JIEKTPUUECKOTO pe-
TUCTpaTOpa OTKJIOHEHUS OT NPAMOJIMHEMU-
HOCTU CO CBETOBOJIHBIM ONTHUKO-3JIEKTPOH-
HbIM aHaJIM3aTOpPOM, KOTOpOe HalpaBJIeHO
(Uzbekistan Patent No. UZ FAP 01837, IPC
GOIB 11), (Ustavich, 2005) Ha coBepieH-
CTBOBaHHE CpPEJCTB CTBOPHBIX U3MepeHUH
M OCHOBAaHO Ha U3MEpeHHUU OTKJIOHEHUH OT
NPAMOJIMHEMHOCTU OTHOCUTEJIBHO 3a/JlaHHOMN
JIa3epHbIM JIYy4YOM pedepeHTHOH JIMHUH, C
IprYMeHEeHUEM PerucTpaTopa, B KOTOPOM UC-
N0JIb30BaHbl BOJIOKOHHO-ONTUYECKUW aHa-
JIN3aTOP CO CKAaHUpYIOUleld TOPKOHN U 3J1eK-
TPOHHON 6JIOK-CXeMOM, obecneyunBarollen
yBeJIMYeHUe Jlhalla30Ha U3MePeHUN NpU Co-
XpaHeHWU MUHUMaJIbHbIX MaccorabapuTHbIX
napaMeTpoB C HU3KOU 3HEPrOeMKOCTbI0, YTO
MMeeT BaXKHOe 3HayeHue JJis MepeHOCHBIX
(MOOUJIbHBIX) TPUOOPOB U YCTPOUCTB.

®0oTO3/1IEKTPUYECKUM  CTBOPOPUKCATOP
(puc. 2) cOCTOMT M3: KapKacHOro OCHOBa-
HUA (1), BBINOJIHEHHOTO M3 MeTa/lINueCcKOro
ClIaBa C HU3KUM KO3(QQPULMEHTOM TeNJIo-
BOT'0 pacUIMpeHUs], B KOHLEBbIX YaCTAX yCTa-
HOBJIEHbI JiBa BKJtoyarens (2, 3) KHOIOY-
HOTO THIA, pPacCTOSHHE MeXAYy KOTOPbIMHU
onpezessieTcsl 3aJJaHHbIM /IMalla30HOM H3Me-
peHUH, Ha OCHOBAaHUU TaKKe YCTAaHOBJIEHbI
JiBa wkuBa (4), (5), oAMH U3 HUX pa3MelleH
Ha [I-o6pa3HoM fgepxaTesie (6) ¢ IpUTATUBA-
1o11el Npy>XUHOM (7), yepe3 LIKUB NpONyIleH
MeTa/l/IMNYeCcKUi Tpocuk (8), ¢ mpsAMOyroJib-
HOM WITOpKOH (9), mepeMelarouieicsa B ro-
pPH30HTA/ILHOM HallpaBJIEHUH, NapaJjiesbHO
IPO/I0JIbHOM 11leJIM, B KOTOPOH paBHOMEPHO
pa3MelleHbl BXOJHbIE 4YaCTH CBETOBOJHBIX
ONTUYECKUX BOJIOKOH (10).
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JJIeKTpONpPHUBOJHAsA 4YacTb BKJKYaeT B
cebs1 KOJIJIEKTOPHBIA  3JIEKTPOJBUTaTE b
(11), Bpamarouiascs oCb KOTOPOIo CBsi3aHa ¢
yepBAYHBIM MEXaHU3MOM C liecTepHed (12),
€O BTOPBIM IWIKKUBOM (5) u guckoM (13) c pa-
JUAJbHBIM PAacTPOM, B HIXKHEM U BepXHeW
4acTU KOTOPOTr0 Ha HEKOTOPOM pacCTOSIHUU
JIpyT OT JpyTa, apaJijieJlbHO OCHU BpallleHHus,
3akpemsieHbl ¢oToauon (14) v usnydaTesb
cBeta (15), obpasyroiue npeobpa3oBaTesib
«yToJl — UMITYJIbC», MOJKJIIOUYEHHbIN K 3JIeK-
TPOHHOM CXeMe, BKJIIOYawllel B cebss ¢poTo-
JaTtyuk (16), mojacoeqMHEHHbIA K BXOJHOU
4acTu ycuauTess curHana (17), BbIxoj Ko-
TOPOTro NOJKJ/IIOYEH K cBeToAauoay (18) u na-
paJlyieJIbHO Ha BXOJ, JIOTUYECKOIr'0 3JieMeHTa
He (19), cBsi3aHHbINA BbIXOJOM C OJHUM U3
Bxo0B RS-Tpurrepa (20) ¥ ofHOBpEMeEHHO
co BxogoM Tpurrepa llImurra (21), mogco-
eluHeHHbIN K T-Tpurrepy (22) uepes asek-
TPOHHBIN KJII0Y (23).

a - eud cnepedu, 6 - s8ud ceepxy.
Puc. 2. MexaHn4eckasi 4acTb (pOTO3/IEKTPH-
YecKoro cteopodukcatropa

®otoavon (14) noak/JYEeH K CUETUYUKY
MMIyJIbCOB (25) ¢ uHAukKaTtopoMm (26) ye-
pe3 Apyrou 3JieKTPOHHBINA Kitod (24). YacTb
3JIEKTPOHHOM CXeMbl — KOMMYTallMOHHbIN
6J10K ynpaBJieHHUSl KOJIJIEKTOPHOTO 3JIEKTPO-
nBurateJis (11) coctout u3 aByx RS-tpurre-
poB (27, 28), BbIX0/1bl KOTOPBIX MOAKJHYEHbI
K peBepcHOMY 6J10KY (29).

[locpeAcTBOM KHOMOYHBIX BKJIIOYaTeJen
(30) u (31) ocyuectBaseTcs ynpaBJeHHe
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peXruMaMu paboThl aJieKTpoaBUraTes. KHo-
INOYHBIA BKJIKOYATE/b MOJKJIIOUYEH KO BXOAY
«COpOC» cYeTYMKa UMIYJAbCOB (25) U napas-
JleIbHO Ha BTOpoM BXxoj RS-tpurrepa (20).
Jlis obecrneyeHUs1 aBTOMaTHYeCKOW ycTa-
HOBKHM BKJ/IIOYeHUS HWKHeW vyacth RS-tpur-
repa (27) ucnosb3dyetcsa kKoHaeHcaTop (32).
BTopoit konpaeHcaTop (33) obecneuyuBaeT
ycTaHoBKy OoT RS-tpurrepa (28). Onpegese-
HUe BeJIMYMHbl OTKJOHEHUs OT 3aZlaHHOM
OnopHOU (pedepeHTHOU) JUHUU JTa3EPHOTO
ny4yka (34) peructpupyeTcs NOCPeJCTBOM
BXO/IHBIX TOPIEBBIX yYaCTKOB CBETOBOJHBIX
BoJsIoKOH (10), BbIXO/IHbIE TOPILEBbIE YACTH
CBETOBO/IHBIX BOJIOKOH 00'be/JUHEHBI B OJIUH
MYy4OK B BHUJIE OKPYKHOCTH M HANpaBJIEHbI K
auH3e (35), Ha POKYCHOM pacCTOSTHUU OT KO-
TOpPOM yCTaHOBJIeH pOoTOAaTYUK (16).
HanpsokeHre OT MCTOYHHMKA MUTaHUS
(36) nonaeTcs yepes BbiKJIO4YaTeNb (37).

20 5 3
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Puc. 3. d/1ieKTpoHHasA 6J10K-cxeMa
doToperucrparopa

[IpuHuun paboTel npeasaraeMoro $oTo-
3JIEKTPUYECKOr0 perucrparopa 3akJjrvaer-
A B CJIelyIoLleM.

[TocpeacTBoM BbIK/IOYaTeasd (37) Ha
3JIEKTPOHHYIO CXeMy NO0JaeTcs HalpshKeHHue
OT UCTOYHHUKA NuTaHus (36). B Havase 3a7a-
eTCsl HallpaBJIeHUue CTBOPHOW JIMHUM C TOMO-
111bI0 JIAa3€PHOT0 UCTOYHHKA U3JIyYeHUs (Bbl-
MOJIHAOLIET0 poJib pedepeHTHON JIMHHUH).
[IpenBapuTe/NbHO 3aKPENJISIOT perucTpaTop
Ha TpUrrepe, NpUBOAAT B CTPOTO TOPU30H-
TaJIbHOE MOJIOXKEHHE MOCPeJCTBOM B3aWUMHO
nepreHUKYJISPHO YCTAaHOBJIEHHBIX yPOBHEN
Y LLeHTPUPYIOT OTHOCUTEJbHO KOHTPOJIbHOMN
TOYKH, IIPYA 3TOM BBICOTY PaACIOJIOKEHUS pe-
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rucTpaTopa noJ0MparT TaK, YTOObI IPU BU-
3yaJIbHOM OpPUEHTHUPOBAHUU Ja3epHBbIM Iy-
YOK MomnajajJ Ha BOCIPUHUMAIOULIYI0 4YacThb
BXOJHBIX TOPLEBBIX YacTeld CBETOBOJOB
(10), koTopass pukcupyeTcs CBETOAUOJHBIM
uHaukatopoMm (18). Ilocne 4Yero BbINOJHA-
I0T 3alyCK YCTPOMCTBA NOCPEJCTBOM BKJIIO-
yaTtesa (30), npu kotopoM RS-tpurrep (27)
BKJIIOYAeT 3JeKTpojBuratesb (11) uyepes
peBepcHbIN 610K (29), Bpalaliiuii MOMEHT
yepe3 BUHT, WwecTepHiO (12) u mkuB (4), c
TPOCUKOM HauyHeT INepeMellaTb WTOPKY (9)
B FOPU30HTAJIbHOM HallpaBJIEHUH, T. €. BJ,0JIb
11leJ1Y, T/le YCTaHOBJIEHbI BXO/IHbIE TOPLeBbIe
yacTu cBeToBOZ0B (10).

CBeTOBOM MOTOK NpOWAA Yepe3 CBETO-
BOJbl, JIMH3Y 35 cM OyZeT BOCHPHUHAT ¢o-
TONpUEeMHUKOM (16), cUrHaJ OT KOTOpOro
yepe3 ycuauTesb (17) BKIAOYUT CBETOLUOJ
(18), HM3KUK ypOBEHb HA BbIXO/I€ 3J€MEHTA
He (19), 3akpoeT HMKHIOI YyacTb RS-Tpurre-
Pa, 2 BEPXHIOI0 YaCTb OTKPOET 3JIEKTPOHHBIN
K104 (24). CyeTHble UMINYJIbCBI OT GOTOLHU-
ofa (14), obpasyeMble 3a cyeT BpalleHHUS
pactpoBoro aucka (13), 4yepe3 OTKpBITHIU
3JIEKTPOHHBIHN KJIIOY (24) HAYHYT NOCTyNaTh
Ha CYeTYMK MMIYJbCOB (25) U 4eThlpexpas-
PSJIHBIA ceMUCerMeHTHbIM UHAUKATOp (26),
OpU 3TOM 3JIEKTPOHHBbIN K4 (23) Oyner
HaXOJUThCS B 3aKPbITOM COCTOSIHUM.

U

I\

Puc. 4. I'paduk BbIXOAHOI0 CUTHAJIA

[Ipy [AOCTHMXKEHUU TOPU30HTAJIBHO INepe-
MellaeMol WITOPKU (9) MOMeHTa NepeKpbl-
THS JIa3epHOr0 My4yKa CUTHAJ OT YCUJIUTEs
Oy/leT YMeHbIIATbCA 10 TAKOTO YPOBHS, YTO
3JIEKTPOHHBIN K04 (24) 3aKpoeTcs, Tak
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KaK 3aKpoeTcs BepxHsAs 4acTb RS-Tpurre-
pa, a HWXKHAA 4acTb RS-Tpurrepa oTkpoert-
cs, cooTBeTCcTBeHHO, Tpurrep llImurra (21)
M 3JIeKTPOHHBIM ko4 (23) oTkpoeTcs,
1I0CJIe Yero UMIYJIbCbl HAYHYT MOCTYNAaThb Ye-
pe3 T-Tpurrep c NoJIOBUHHOM 4acTOTOH p/2.
[lepenBurasce, mropka (9) BeliieT U3 3aTe-
HSAIOLEeN 30HbI JIa3epHOro My4yKa, PU 3TOM
BbICOKMM curHaa ot ¢oTonpuemMHuka (16)
u ycuautens (17) 3akpoet tpurrep LIMurt-
Ta (21) 4, COOTBETCTBEHHO, 3JIEKTPOHHBIN
K104 (23), 371eKTPOHHBIN cueT4YUK (25) npe-
KpaTUT cuyeT UMMy ibcoB. [anee mtopka (9),
nepesBUrasiCb, 3aMKHET KOHTAKTbl BBIKJIIO-
yareJid (3), UMIYJbC OT KOTOPOT'O MepeKJIIo-
YUT HalpshPKeHUe B 00paTHOW NOJIAPHOCTH
Ha 3JjekTpogBuraresb (11), yepe3 RS-Tpu-
rrep (28), nanee mwropka (9), nepegBuUrasich
B 00paTHOM HalpaBJeHUU — B CTOPOHY UC-
XOJJHOTO COCTOSIHUSl, 3aMKHET KOHTAaKThI
BKJIIOYaTesA (2), IpU 3TOM OTKJIIOUATCS TPHU-
rrepsl (27) u (28), COOTBETCTBEHHO, OTKJIIO-
YUTCS 4epe3 peBepCHbIM OJIOK HampshKeHUe
NUTaHUS Ha 3JiekTpozBurartesb (11), a Ha
MHJAUKaTope O6yJeT 3apUKCUpPOBAHO 4YHUCJIO,
oToOpaxamwlllee BeJUYUHY OTKJIOHEHUH OT-
HOCHUTEJIbHO CTBOPHOM JIMHUH.
[Ipeo6pasoBaTesn «yroja - HUMIYJIbC»
UMeIT 060JIbIIOe NPEUMYIIEeCcTBO IO CpaB-
HEHUIO C Mpeobpa3oBaTeNSIMU «BpeMsl — UM-
MyJIbC», TaK KaK He TPeOYyIT CTabUIbHOCTH
BpallleHUs1 U MOTryT paboTaTb HpU JHOOOH,
JlaXke U3MeHSAIeNcsl CKOPOCTH BpallleHUsl.
Ecnu mupuHy e npuHAaTh 3a n = 0,5 MM,
JuinHy 3a [ = 200 MM, To MJIOLA/Ib CEYEeHHs CO-
craBuT S = 100 Mm% Pasinyc BBIXOJHOM 4acTH
CBETOBO/IHOI'0 JKI'yTa ONpe/ie/IMM Kak:

R=+S/7m=4100/314=56 Mmm. (16)

BbIBOAbI

Kak BHJHO u3 pacyeToB, yBeJHUYEHUE
JiianasoHa U3MepeHUl He PUBOJUT K KyOu-
4YeCKOM 3aBUCHMMOCTH, B OTJIMYHE OT aHaJIOra,
YTO M03BOJIIET 3HAYUTEJNbHO COKPATUThb ra-
O6apUTHbIE pa3Mepbl YCTPOUCTBA.

BesnvyvHa OTKJIOHEHUs OyJeT omnpeje-
JIATbCA OTHOCHUTEJIbHO LieHTpa Jia3epHOoro
ny4yka (S=n,+n,/2).

Kak BuaHO Ha rpaduke (puc. 4), ajek-
TPOHHas cxeMa paboTaeT Ha Cllaji CUrHaJa, B
OTJINYME OT U3BECTHBIX aHAJIM3aTOPOB.

CkaHMpOBaHME C TOMOILbI IpeJJo-
»KEHHOI'0 TMOKOro CTaJIbHOTO Tpoca B3aMeH
BUHTOBOI0O MeXaHM3Ma JlaeT BO3MOXXHOCTb
YMEHBIIUTb MaccorabapuTHble NMapaMeTphl.
Hanpumep, npu fuanaszone 200 MM rabapur-
Hble pa3Mepbl NPOTOTHINA COCTABAT: JJIMHA
(c yyeToM rabapuToB 3JIEKTPOJIBUTATEJS U
$OT03/IEKTPOHHOTO YMHOXKHUTeNs) — 250 MM,
BbIcOTa — 210 MM M WIMpPHUHA C YYETOM TOJI-
muHbl - 210 MM. ['abapuThl npeasaraeMoro
perucrpaTopa npd TOM >Xe JHUalla30He M3-
MEpPEeHUN COCTaBAT: JynMHA — 210 MM, BbICO-
Ta - 0KoJio 50 MM U MIUpPHHA (BKJIOYasa 00b-
€M CBETOBOJHBIX BOJIOKOH) - 55 MM. Eciu
CpaBHUTb rabapuTHble pa3Mepbl aHaJora
V,=250%x210x210=11x10° mM® u o6bem
npejiaraemMoro  ycrporcrsa V,=250x50x55
=7 x10°MM3, pa3HUIAa 06BEMOB COCTAaBUT
16-KpaTHYO BEJIMYUHY.

[IpepsiaraeMoe yCTpOMCTBO MOKET Hau-
TH NpaKTU4YeCcKoe NMpHMeHEeHUe TaKxe NpU
NPOM3BO/ICTBE BBICOKOTOYHBIX HWHXXeHep-
HO-Teo/ie3U4eCKrUX U3MepeHU Ha 00'beKTax
VH>XeHEepHOU MUHPPACTPYKTyphl, IPU MOHTA-
K€ CTPOUTEJIbHBIX KOHCTPYKIUH, KOHTpOJIE
AedpopMaluu THUAPOTEXHUYECKUX COOpYXe-
HUMH.
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ToLKeHT TyKI/IMa‘-IVIJ'IMK Ba eHrunmn caHoat UHCTUTYTU

AHHomauusi. TyKkumMayquinuk KOpXOHanapu-
Oa cugpamnu maxcynomnap uwnab 4yukKapuwoda
3aMoHasull mexHuka ea mexHosozausnap 6unaH
mabMUHMIaHeaHIuUK Myxum ypuHea 32a. Maxcy-
sl0m cuthamuHUHe opmuWU 3ca accopmuMeHm
mypuHuHe KeHealiuwu ea ucmebMona4yu manabu-
HU KoHOupuwda kamma posib yluHatudu. Makona-
Oa maxannul xomawénapdaH camapanu ghotida-
naHub, naxma ea UuaupusieaH unak urnnaapudaH
bylnama Hakwiu MmpukKkomaxX mykKumanapuHuHe
cucgham KypcamkudnapuHu Komraekc 6axonaw
Mmacanacu épumunzaH. bylnama Hakwnu nax-
ma-unakiu mpukomax mykuma HamyHanapuHuHa
4 xun sapuaHmu LongXing c¢upmacuda uwrnab
yukapunzaH 14-knacc UKKU U2HaOOHAU MmMPUKO-
max mykye mawuHacuda mykub onuHou. Tpu-
Komaxx mykumarnapu cugpamuHu baxonaw ynap
opacudaH pauyuoHasn eapuaHmapHu maHnaw
UMKOHUHU 6epadu. OnuHeaH HamuxXasapHu ama-
nuémea Xopul amuw U4YKU ea mawku 6030pHU
cuchamnu eHeaun ycmku kKudumnaap bunaH mynou-
puwea xuamam Kunaou.

Kanum cy3nap: mpukomax, naxma,
accopmumeHm, cugham, Komrisiekc, baxonaw.
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Kupum

MamMsiakaTUMH3/Ja TYKMMayuJUK Ba TH-
KYB-TPUKOTaX CaHOATH/JA IOKOPU Ba bGapkKa-
pop Vcull CypbaTJapUHU TabMMHJALL,
TYFPUJIAH-TYFPU 4YeT 3J MabJaFJapuHU
Kab KWJIHWIL, pakob6aTbapoll MaxCyJsoT-
JIApHU UIJIab YUKAPHUII Ba 3KCIOPT KUJIMIL,
MOJilepHM3als  KWIMIIHUHT  CTpaTeruk
MYXHMM axaMUsTra sra OyJiraH Jiohuxajaapu-
HU aMaJira OLIMPHUII XUCOOUTra I0OKOpPU TEXHO-
JIOTUSIJIA SIHTU UII YPUHJApHU fpaTUll, KOp-
XOHaJJapHU TEXHUK Ba TEXHOJIOTMK SHIUJIALL,
WJIFOP «KJIACTEP MOJEJU»HU KOPUM 3TULITA
KapaTWJ/IraH TapKUOUM KalTa TallKWJI 3TULI-
HU SIHA/la YyKypJIallTUPULI 6ViMYa TU3UMIIU
W1Iap amMaJ/ira OlUPUJIMOK/A.

“2017-2019 #Hwapfia  TYKMMauMWJIMK
Ba THUKYB-TPUKOTaXX CAaHOATHMHMU SIHa/Jla pU-
BOXKJIAHTUPHUII 4Yopa-TaZbUpaapu JacTypu
TyFpucHza’Ty  Y36ekucton Pecny6aukacu
[IpesaugentuHuHr 2016 hun 21 aekabpjaru
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[IK-2687-connin  Kapopuja TYKUMa4UJIUK
Ba THUKYB-TPUKOTAXX CAaHOATH PHUBOXJIAHU-
IIMHUHT Xap TOMOHJIaMa TaXJ/IMJU, paKobaT-
HUHT Ky4YalHWIIY IIapoOUTH/A )KaX0H 6030pu-
HUHI y3rapyByaH KOHBIOHKTypacHh COXaHHU
JlaBJaT TOMOHHU/IaH KYJJlab-KyBBaTJ/iall, 1Iy-
HUHT/IEK, IHa/la 6apKapop Ba kajjajl PUBOXK-
JIAaHUILI MeXaHU3MJIapy HILIa0 YUKUJIMILY,
UKTUCOAMETHUHI MYXUM COXacu Ba xapa-
KaTJIaHTUPYBYM KyuM Oy — KUYUK OM3HEC Ba
XyCYyCUN TaZ0MPKOPJIMK 3KaHJUTU XaKuJa
buKpap KeJaTUPUJITaH.

UcTukbosnga UKTUCOAUMETAATH Y3rapulll-
JIAPHU JIaBOM 3TTHUPHII, TYKUMAYUJIUK Ba
TUKYB-TPUKOTaX CaHOATUHU MOJlepHHU3a-
qusaam, AuBepcuUKaLMsIAIl Ba Kajasl
PUBOXJIAHTUPUIIHK  TabMHUHJALI, MaxTa
TOJIaCM Ba MIIaK XOMAalIECHUHU YYKyp KaWlTa
UILIAIl, XOPM)KUHA WHBECTULUSTAPHUA KEHT
a6 3TULI UYJIMU 6UIaH pakKobaTb6apAoLLIY,
TallKd 6o030pJsapja Tajlab KUJIWMHAJWUTaH
TaW€p, IKCIOPTra MHYyHaJITUPUJITAH Maxcy-
JIOTJIap MILIab YMKApHUIl XaXMU Ba TypJa-
pPHMHU KeHTaUTHUpHUII Macajlajapura ajoxuja
3bTUO0P KapaTUIAU.

Pecny6/smkaza kKeHr TypJaru cudatiu
TYKUMa4UJIUK Ba THKYB-TPUKOTK MaXCy-
JIOTJIapy MULIa6 YUKAPUJIMUILIMHU TallKUJI
9TUILI, YHUHI HILIA6 YUKAPWIMIIMHUA Ma-
XAJUIMHUIALITAPULL, IYHUHTAEK, MaXa/lJIuu
uiiab 4YMKapyBUMJIAPHUHT 3KCIOPT CaJso-
XUATUHU OLIMPHUIIra KapaTUJraH KOMIIJIEKC
yopa-TaAobupJiap aMma/ira olupUJIMOK/A.

Vrran JlaBp MobGalHK/1a TYKUMAYHUJIMK Ba
TUKYB-TPUKOTAXX CAHOATHHU PHUBOXKJIAHTH-
pHILI YYyH 3apyp XyKyKWH 6a3a Ba KyJiail 1ma-
pOUT/IAp WaKIJIaHTUPHUIIJH.

V36exucron Pecny6ukacu IlpesuieHTH-
HUHT 2017 ¥un 14 pexkabpgaru “TyKumayu-
JIMK Ba THUKYB-TPUKOTAX CAaHOATHHU KaJal
PUBOXMJIAHTUPHUILL YOpa-TaAOUpPIapU TYFPUCH-
na’ru [dP-5285-con dapmMoHuza pecnybivka
TYKMMauYUJIMK CAHOAQTUHUHT >KaJlaJl pUBOXKJIa-
HULIMHU TabMUHJALI, HOKOpU cudaT/ivd Ba
pakob6aTbap/ioul Takép MaxcyJoTjap HILIab
YHUKAPUIIHU KeHTauTUPUIL, YHU UMPUK XOPH-
KU 6030pJiapra siHajla Wirapy Cypuvil Mak-
cazua Bazudasiap 6esrunab 6epusiraH.

PRINT ISSN 2181-9637
ONLINE ISSN 2181-4317
2/2023

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

KOMIMJEKCHAA OLIEHKA KAYECTBEHHbIX
NMOKA3ATENEN XNIOMNKO-LWENKOBOIO
NPOOONIbHOIO TPUKOTAXA

MycaeB HypupamH MyxutamHoBuY,
OOKTOp dounocodmm no TexHmnyecknum Haykam (PhD),
OOLIEHT;

MycaeBa Myxané MupxoTtamoBHa,
OOKTOp dounocodmm no TexHmnyeckum Haykam (PhD),
[AOLEHT;

FNynaea N'ynbdusa XapucosBHa,
OOKTOp dournocodmm no TexHmnyecknum Haykam (PhD),
OOLIEHT;

MyknmoB Mupa63an Mupar6oBuy,
[OKTOP TEXHUYECKUX HayK, Npodheccop

TaLIKEHTCKUIN MHCTUTYT TEKCTUMBHOM U NErkom
NPOMBILLFIEHHOCTH

AHHOmauus. [locmaska cospemeHHo20 060-
pydogaHusi U mexHosoeuli ugpaem BaXKHyH POJ/ib 8
rnpou3godcmee KayecmeeHHOU MpoOyKUUU Ha MeK-
cmunbHbIx npednpusamusx. [NosbiweHue Kadyecmea
npodyKyuu 8 ceor o4epedb criocobecmeyem pacuiu-
peHuUo accopmumeHma npodykyuu u ydosnemeope-
Huro nompebumersnibCcko2o cripoca. B cmambe npo-
gedeHa KOMIIIEKCHasi OUeHKa KayecmeeHHbIX MoKa-
3amernel xnondyamobymaxkHol U wWesikogou MpsiXxu
C UCMo/b308aHUEM MECMHO20 Cbipbsi. Ha d8syx-
ueosnbHol esi3arnbHoU MauwluHe 14-20 Knacca rnpous-
sodcmea komnaHuu LongXing 6biri0 cesi3aHo 4 euda
06pa3yo8  XJI0MKOBO-WEIKOB020 MmpuUKomaxa ¢
npodosibHbIMU y3opamu. OueHKa Kadecmaa MmpuKo-
makHbIX MOSIOMeEH 10380J15em 8bibpamb cpedu HUX
pauuoHarsbHble eapuaHmbl. BHeOpeHue osy4eH-
HbIX pe3yribmamoes Mocly»Kum HarosIHEHUO omeye-
CMBEHHO20 U 3apybexxHo20 pbiHKa KadyecmeeHHoU
npodykyuel — neakol gepxHel 00exx0ou.

Knrodeebie crosa: es3aHue, XJ/I0MOK, WeSIK,
accopmumeHm, Ka4ecmaeo, KOMIIIEKC, OUEHKa.
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Abstract. The supply of modern equipment
and technology plays an important role in
the production of quality products at textile
enterprises. Improving the quality of products
in turn contributes to expanding the range of
products and satisfying consumer demand. The
article provides a comprehensive assessment of
the quality indicators of cotton and silk yarns using
local raw materials. Four types of cotton-silk knitting
samples with longitudinal patterns were knitted on
a double-needle knitting machine of the 14th class
manufactured by LongXing. Evaluation of the quality
of knitted fabrics makes it possible to select rational
options among them. The introduction of these
results will serve to fill the domestic and foreign
market with high-quality products - lightweight
outerwear.

Keywords: knitting, cotton, silk, assortment,
quality, complex, evaluation.

TyKMMauuJIUK CaHOATU HOKOPU TEXHOJIO-
r'usi Ba MJIM Tasab KUJIaJiUraH TapMoKJ/ap/iaH
6upu 6yM6, WILIA0 YUKApUIAA KJACTEP
TU3MMHUHUHI HyJra KyWWIraHJIura Ttydai-
JIU CAaHOATHUHT YCUIIM, UHBECTHULUOH >O-
3M6aop/IMIy Ba MLLIA6 YMKAPULIHUHT 3KC-
NOpTra UyHaJTUPUJITAHJIUTY OUJIaH yTa aXa-
musTaugup (Musaev, Malikov, & Mukimov,
Razrabotka novykh vidov risunchatogo
trikotazha [Development of new types of
patterned knitting fabric], 2019).

MamsiakaTuMu3/ia pakob6aTbapaoul TYKU-
MayUJIMK Ba THUKYB-TPUKOTAX MaxCyJsOTJia-
py uuLIab YUKAPUJMIIMHMU TAUIKWJ 3THULL,
Maxa/JUIMH HIIab YUKAPUILIHU PHUBOXJIAH-
TUPHUILI UYIMJa KyIJab UIlJIap amaJira Ollu-
pUJIMOK/A.

MabayMky, 6apya TypjAard caHoaT Kop-
XOHAJJAPDUHUHT PUBOXKJAHUIIA HKTUCOAUU
KypcaTKu4jap AXLWWJaHUIIUIa oJub KeJsa-
au. TYKMMayuanK KopxoHasapuJa cudaTiu
MaxcyJoT/Jap HIIab 4YUMKapullZa 3aMOHa-
BUM TeXHHUKA Ba TEXHOJIOTUSAJIAp OUJIAH Tab-
MUHJIAaHTaHJIMK MyXHUM YpuHra ara (Musayev
& Mukimov, 2019).

HKTucoauéT puBOxIaHUIIKAA “cudat’-
HUHT TU3UMJIM PaBUIl/Ia OPTUO GOPUIIN aco-
CUH 1IapTJapAaH oupuaup. MaxcyaoT cuda-
TH OPTUILIU 3Ca ACCOPTUMEHT TypH KeHIranu-
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IIM Ba UCTEBMOJIYM TalabWHU KOHAUPHULIJA
KaTTa poJib yUHaWAu. byryHru KyHzaa mamJa-
KaTMMU3 TYKMMa4MJIUK CAaHOATH OJIAUJA TU-
3MMJIM EHJIAllyBra acocJaHraH SIHTM YJIKaH
Basudasiap Typub6/1, AbHU UIM-daH ULLIA0
YUKApUUIM MHTerpauusaamyBu. TyKuMa-
YUJIMK MLIJIa0 YMKApULI CaJIOXUATHHU OLIU-
pHIL, MaXCyJIOT aCCOPTUMEHTHUHU KEHTalTH-
pUllI, MaXa/lJIMA XOMalléJlapHU 4YyKyp KauTa
MLLIAll OPKAJd HUMIIOPT YPHUHU OOCYBYH
TYKAMA4WJUK  MaxXCyJOTJApUHU  HUILJIA0
YHUKApHUII [10J13ap6 XHUCcobIaHa/U.

Cyurru Hwiapja coxajaa oaub 6opuJ-
raH 4yKyp HUCJOXOTJIap HaTHKacuJa KOpXo-
Haslap TYJUK MOJlepHU3alus KWJWHJIU Ba
pecny6/iMKa/ia eTUIITHPU/IAJUTaH NaxTa To-
JlacuHU KaWTa uuuiam 100 ¢owusra eTkasui-
Ad. TYKMMa4uJIMK CaHOATHHU PUBOXJIAHTHU-
pullJia AHIU CeKTOop cudaThjAa naxra-TyKu-
Ma4yMUJIMK KJacTepJsapy TallKWJ KUJIUHAU Ba
naxTaJlaH TO TaWép MaxcyJsioTradya OyJraH
yuIab 4YUMKapUIl 3aHXUPU TYJIHUK KaMmpab
OJIMHAU. fIKMH y4 HMMJJa NaxTa-TyKUMadu-
JIMK KJIacTepJapura 23 TPUJUJIMOH CyMJaH
3Mé] HMTHUE3NU MabJsafjap aXpaTUu.
Ymby tusum HaTmxkacuzaa 350 ra sKUH Wu-
puk pabpukasap uura Tymupuaau. Umiab
yukapui Xaxkmu 2016 #uara HuUcbaTaH
5 6apob6apra oumju. JkcnopT 3ca 4 6Gapo-
6apra ycub, Kapuiib 3 MuJIMap/ JAoJiiapra
eTAU. Maxa/Juimyi XoMalléJlapHU 4yKyp Kau-
Ta UILJIALl XMCOOWTra Talép MaxXCyJIOT ULLIA0

YyUKapuil xaxMu optau (Muxamedova,
2022).
TpukoTaxx  MaxCyJIOTJIapUHU  HILIA6

YUKAPUIIHUHT WJIMHHA aCOCJapUHU PUBOXK-
JIAHTUPHII, STHTY TY3WIHIIA KYHJaJaHT Ba
O6yiaMa HaKUJIM TPUKOTAX TYKUMaJapu
cudaT KypcaTKUWIApUHU TAAKHUK ITHII, Ha-
3apui KUXATJaH acocjall KabuJjap UIiIab
YUKAPYBYWJIAP 3IbTHOOP KapaTHIIHW JIO3UM
OyJIraH MyaMMoJIap KaTOpUra KUpa/u.
ByTyH AyHéna MaxcyJioT HILIab 4YHKa-
puiia Tabuuil xoMaliénapJaH OKHJIOHA
dolalaHUIl  YerapacMHU KeHTauTHPHIL,
TPUKOTXK TYKUMAJAPUHUHT SHIU aCCOPTH-
MEeHTJIApUHU UIILJIA6 YUKHUIIJIA STHTU TEXHUKA
Ba TEXHOJIOTHUSJIADHU TAKOMMJLJIAIITHPHUIL
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O6yiiMya WJIMHMU-TAJKUKOT HWILJIapu OJIK6
6opuaMoKga. TpukoTaxk HILJIA0 YUKAPUII
caHoaTH/Ja apaJjiall XoMallénapjaH ¢ouja-
JIaHWO, HAKULIM TYKUMaJap acocuja TYpJiu
TY3WJMLIZAArK TPUKOTaX MaxCyJOTJIapUHU
uuab 4YMKapull TeHJEHLUSCU KEeHT KYJI-
JIAHUJIMOK/ZiAa. 3aMOHAaBUM TPUKOTAXK TYKYB
MallWHAJapUHUHT TEXHOJOTUK HMKOHUSAT-
JIADUHU TaJKUK KWIHILI SHTU TYy3WJIULIJA-
M KyHJ@JIaHT Ba OyiJaMa HaKLWUJIA NaxTa-
UIIAKJIM TPUKOTAXK TYKUMaJApPUHUHI SIHTU
TypJIApUHU SIpaTHUIIl XaM/Jia yJapHU HILIa6
YMKapull HMKOHMHU 6epagu. By 6opaja
«TyKMMa4uJUK MaToJlapd TEeXHOJOTUSCU»
kadenpacu XxamzJa 4yeT 3JUJIMK OJIMMJAp TO-
MOHMJAH IMaxXTa-uIakKJM XOMallé€ acocuja
NalnoK, MYKM Ba YCTKU XaMJa TYKJIWA TpH-
KOTaXX TYKUMaJlapy UIIIab YUKApPULI TEXHO-
JIOTHACH YCTHJA 6Up KaH4ya HyHasuuiap/a
WIMHUH TaJKUKOT HILJIapu 0JU6 6GopuraH
(Rakhimov, 1994), (Mukimov & Mirusmanov,
2003), (Karimzhanova, Mirusmanov, & Mov-
lonov, 2004), (Abdurakhimova, Alimova, &
Ikramov, 2002), (Ikromov, Abdurakhimova,
Esonova, & Mazlov, 2003), (Umarova, Xuday-
nazarova, & Muqimov, 2004), (Umarova,
Mirusmanov, Isabayev, & Muqgimov, 2005),
(Yunusov, 2008).

[laxTa-UnakJd TPUKOTAXK TYKUMaJapu-
HUHI aCCOPTUMEHT TYpJIapMHU KeHraWTH-
pUll MakcajuJa MasKyp TaJKUKOT MIIKJA
(Rakhimov, 1994) aitsiana urHaouau Myib-
tupunn Ba KT TpukoTax TYKyB MalluHaJa-
py/Ja maxra-unak Ba NOJM3QUp UIJIApUAAH
doiiianaHub, TPUKOTAX TYKUMaJapUHUHT
SIHTM HaMyHaJlapu HILIab 4uKuarad. Tpu-
KOTaXX MaxCyJOTJIADUHU OJIMILJA YU3UKJIU
3uuwiIuru 18,5 Tekc/au maxra-unakau UIJap-
JlaH ¢oupanaHuarad. TYKUMalapHU UILIA0
YUMKapullJa ymoby xoMmalénap acoc TYKUMa-
CUHU TYKMII Ba KylIiMM4a $yTep UNHU YUyH
MULJIaTUIITaH.

B.®. MUpYyCMOHOBHUHT TaJJKUKOT HILK/A
NaxTa Ba UNaK UIJIApU IKOPU cudaT KypcaT-
KUYJlapyura arajuru cababsv TabuWUi UIak-
JlaH doiasaHuil MyaMMoJIapyu Xajl KUJWH-
raH Ba TPUKOTaX TYKUMaJlapUHU XOM MIAK
UIWJAH MIIab YUKApUIL TEeXHOJIOTUSCU
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viwiab yukuiarad (Mukimov & Mirusmanov,
2003), (Karimzhanova, Mirusmanov, & Mov-
lonov, 2004). ByH/1a TpUKOTaX TYyKHUMaJapu-
Jla XoMalllé MUKJ0PHU y3rapUIIUHUHT TEXHO-
JIOTUK KYpCaTKU4JIapu Ba (PU3UK-MeXaHUK
KypcaTKu4Jlapura Ta’bCUpP 3TUII KOHYHUST-
JIapy TaJKUK 3TUJITaH.

Jouent @®. A6aypaxyMoBa TOMOHUJAH
naxTa MIMAaKJAd TPUKOTAXK TYKUMaJAPUHUHT
AHTM ACCOPTUMEHTJIAPUHU MAWIOK TYKYB
aBTOMaTH/JA HUILJIA0 YUKAPUII TEXHOJIOTUSI-
CU YCTUJA TAJAKUKOT MILLIAPHU 0JUO OGOpHIJI-
raH (Abdurakhimova, Alimova, & lkramov,
2002), (Ikromov, Abdurakhimova, Esonova,
& Mazlov, 2003). OstuMa TpUKOTaX TYKUMa-
JIAPHMHU OJIMII/IA UIIAaK XOMallécu XaJKa Xo-
CUJI KWIMIIHUHT Xap 6Up >KapaéHura TabCu-
pUHU YpraHub, Ha3apui acocaraH.

Hccukuk cakjaul XycycusiTJaapu KOpHU
OyiraH TyK/Ju Ba QyTepsu TPUKOTAXK TYKHU-
MaJlapu OJIMII TEXHOJIOTHUSICU XaMja yJap-
HUHT cudaT KypcaTKUWIapura TabCUPHU
yCTUJa TaAKUKOTJIap yTkasuiran (Umarova,
Mirusmanov, Isabayev, & Mugimov, 2005),
(Umarova, Xudaynazarova, & Mugimov,
Paxta-ipakli tukli trikotaj [Cotton-silk fleece
knitwear], 2004).

K.3. lOnycoB (Yunusov, 2008) TomMoHU-
JlaH TaxTa Ba WMNaK uIjapujaH ¢oiaasa-
HUO, alsaHa OUpP WrHAJJOHJU TPUKOTAX
MalllMHa/MapyuAa ENKU4YJU TPUKOTAXK TYKHU-
MaJIJapUHUHT SIHTU TY3W/IULLJIAPUHU OJIUII
yCTUJA TAaJAKUKOT 06 GopusraH. Maskyp
TaJIKUKOT UIIKW/AA EMKUYJIU TPUKOTAXK TYKU-
MaJIJapUHUHT §HTW panmnopTjapu UILIab
YUKUIUO, YJIapHUHT XoMallé capdu Ba Tex-
HOJIOTMK KypCaTKHW4YJapura TabCUpPU ypra-
HUJITaH.

[lly 6unan 6Upra, xaxoH/1a NaxTa-ulak/Iu
TPUKOTAX MaXCyJOTJapUHU HULIA6 4YHKA-
puiiia Tabuuil xoMaliénapJaH OKHJIOHA
doijananuiln, naxrta Ba WUIAK HIJIapUJaH
doijasaHuill  YyerapacMHU KeHTauTHpUL,
TPUKOTAX TYKUMaJIAPUHUHT SIHTU aCCOPTHU-
MEHTJIAPUHU UIILJIAa06 YMKUII/A SHTU TEXHUKA
Ba TEXHOJIOTUSIJIADHA TaKOMUJLJIAIITUPHUIL
O6yiiMya MJIMHU-TAQJKUKOT UILJIAapU 016 60-
PUIMOK/IA.
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Kymnagan, M.A. Senthilkumar, T. Rama-
chandran ToMoHuaH o016 60pusiran (Sen-
thilkumar & Ramachandran, 2018), (Senthil-
kumar & Jambagi, Studies in knitting of
filament silk yarn, 2005), (Prakash, 2008),
(Seghezzi, 1996), (Yekrang & Semnani,
2018), (Basu, 2012) vmga XUHAUCTOHHUHT
IIUMOJIM-IIApKUH WITaTAapy/ia MaBxyz, 0yJ1-
ran “OPW” Homiu unak HaBuJaH Qoiijana-
HUO, TYpJM TY3WIHLLIA TPUKOTAX TYKHU-
MaJlapyd HULIa6 4YMKApWJIraH Ba YyJapHUHT
cudaT KypcaTKU4aapura (MCCUKJIUK CaKJI0B-
YaHJIMK) TabCUPH YPraHUJIraH.

Xutoiauk onumaap (Chen, He, Zhang, &
Tang, 2011) TOMOHHJAH TPUKOTAXK HILIAO
YUKApUILHUHT IOKOPU TEXHOJIOTUsIIapu aco-
cUZia apaJiall ToJla TapKUOJ/IM MaxTa Ba MIAK
vIlapyiad ¢oijaanub, cnopT NanunoKaapu
uniab YuKapuiarad. CnopT nalloFUHUHT UC-
TEbMOJYUINK, KUAWIMI KOOWJIMUATH, IIAKJ
CakJall XyCyCHUSITH, 1y XKyMJaJaH, 4y3UJIU-
1Y, CYTUJIMLLIY, UIIKAJaHUIITA YUJAMIUIUTH,
XAaBO yTKa3yBYaHJIUTH, IUJIJIMHT XOCUJ 6Y/1u-
IIMra KapUIMJIWMIY, HaMJIMKHH VTKa3yBYyaH-
JIITU KabW XyCyCUATJIapU CUHAb KYpHUJITaH.
Hatwmxaza maks cak/iaul XyCcyCUsiTH, UILKaJa-
HULUTA YU/IAMJIMJITY Ba XaBO Y TKa3yBYaHJIUK
KypcaTKUYJIapy Tajab Japakacua 3KaHIUTU
aHMKJIaHTaH. YOy Typ/aru cnopT Naumok/a-
pH UILJ1a6 YMKApHULITra TaBCUS 3TUJITaH.

By 60pajja naxTa-Mnak/Jayd TPUKOTAX Max-
CyJIOTJIapy HILJIa0 YUKAPUILHUHT WJIMHUH
acocJIapyHU PUBOXKJIAHTUPHLI, SHTU TY3U-
JIMILJIM KYHJAJaHT Ba 6yiaMa HaKLULIM Max-
Ta-UNaKJU TPUKOTAXK TYKAMaJapu HILIA0
YUKHUILI, TPUKOTAX TYKUMaJApUHUHT TEXHO-
JIOTUK KypcaTKH4Japu Ba (QU3UK-MeXaHUK
XyCYCUATJIApUHU TaJAKHUK 3TULI XaM/Ja Ha3a-
pul XKUXAT/laH acocall, XxoMalié cappu Kawm,
I0KOpU cudaT KypcaTKuuJapura sra 6yaraH
KYVH/IaJIaHT Ba O6yiJlaMa HaKILUJIU axTa-unak-
JIU TPUKOTAX TYKHMMaJJADUHUHT SIHTM accop-
TUMEHTUHU OJIMII TeXHOJOTUSCUHU HILIA0
YUKUIITa aJIoXUAa bTUO0P BEPUIMOK/Ia.

MaTepuaJs Ba MeToAJIap

Xo3upZla TPUKOTaXX CaHOAaTHJA XOMa-
mé capPuHU KaMaWTHUpUII MaKcaauja oo,
HaKLJIY Ba apaJsiall TYKUMaJiap acocuja Typ-
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JIM TY3WJMLIZArA TPUKOTAX TYyKUMalapU/aH
doijanaHull TeHeHLIUACH KEHT KYJJIaHWJI-
MOK/a.

Okopuza kKeaTupub yTUATaH [A0/13apo
MyaMMOJIapHU KUCMaH 0yJica-/ia, eyl Mak-
cafiujia OyillaMa HaKIIM [axTa-UNaKIu
TPUKOTAX TYKUMaJapUHUHT SHI'M TY3UJIMLL-
JIapyu Ba yJIapHU OJIMUI YCyJUIapu HILJIa0
YUKW H.

Ma3skyp TaAKUKOT ULIK/a Ha3apui UsJja-
HUILJIAP, TPUKOTAX TYKUMaJapUHU HILIA0
YUKapull/Ja 3KCIepUMeHTall, YJIapHUHT TeX-
HOJIOTUK KypcaTKW4Japu Ba (QU3HUK-Mexa-
HUK XYCYCUATJIADMHM aHUKJIALJa aMaJui
Ba Hasapu#l ycy/iap, WYHUHT/leK, HaTHXa-
JIAPHU TaxJIUWJ KWJIWII Ba SIKyHUH XyJioca
OJIMUI YYYH TPUKOTAXK TYKUMaJapUHUHT CU-
daT KypcaTKHM4YJIapMHU KOMILJIEKC 6axoJiall,
TaJKUKOT HaTHKaJlapUHU KalTa MLLIALl Ba
TaxXJIWJ KWJIKLI YCyJJIapy, OJIMHIaH HaTHUXa-
Jlap MyBOQUKJIMTMHYU TETULLIN CTaHAAPT Ta-
Jlabyiapy/iaH Keaub 4YMKUO ILIaKJ/JIaHTHPUIL
MeTO/JMKACH UILJIA0 YUKUJ/ITaH.

TagKUKOT HaTHKaJIapHu

AHru nimiab YUKapull TeXHOJOTUSAIApHU-
HUHT KOPUW KWJIMHUIIHK, IOKOPHA CaMapaJiy,
3aMOHaBUM yCKyHaJlapAaH ¢oijasaHUIl Ba
caMapaJ/id 60IIKAapyB TU3UMHU COXa KOPXOHa-
Jlapu/ila MeXHaTHUHT IOKOpU caMapajopJiu-
I'M, CAaHOAT UIJIA0 YUKAPUILU XAKMH YCUILU-
HU Ta'bMUHJIAUIU.

Kyn iunnap naBomuja ¢akaT naxrta To-
JIACUHU 3KCHOPT KWJIraH pecnyo6/iMKa OyryH-
I'M KyH/la HapaKaT naxra ToJacu TAbMHUHOT-
4yycy, 0aJKU TYKUMadyWJIUK MaxcCyJIOTJ/apH,
alMHUKCA, Tauép MaxCyJIoTJiap 3KCIOPT KH-
JIyBYAUCU cUaTHAA KAXOH TYKUMA4YUJIUK
6030py/ia eTakyd MaBKera sra Oy/uIl y4yH
YyeKJIaHMaraH UMKOHUSATJIapra ara.

Xomaménan okusoHa ¢oijanaHull Ma-
caJjlacura KaTTa 3’bTUO0p 6epu/iraHura Kapa-
MaM, axTa XxaM/ia UMaKJIu TPUKOTAX TyKUMa
aCCOPTUMEHTJIapUHU KeHrauTUpHULI MacaJia-
JIapu XaMOH [j0/13ap6 MyaMMoJiap KaTopu/a
KOJIMOK/Z.a. MlaKk MIJIADUHUHT SIHTU TypJia-
py, 6ouIiKa TypAary umjap 6u/aaH apaJjamma-
JIapM Ba yJlap/iaH apaJjall TapKuOJId TPUKO-
TaXX MaxCyJIOT TypJIApUHU UIJIA0 YMKApUIL
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TEXHOJIOTUSJIAaPUHU fpaTull 6opacuja Jou-
MO M3JIaHUILIAP 0JIU6 6OPUIMOKAA.

TagKuKoT 06beKTU cudaTujia HUTUPUII-
raH NaxTa Ba MIAK MILJIapH, aljlaHa, icCy 6up
Ba UKKU UTHAJIOHJM TPUKOTAX TYKYB Mallu-
HaJlapy OJIMHTaH.

byinaMa HaKUIJIM NaxTa-UIIaK/JIA TPUKO-
TaXX TYKUMaJIADUHUHT 4 Ta BapUaHTU XUTOHU
JaBaaTUHUHT Long Xing LXA 252 SC up-
Macya uiiab 4yukapuiarad 14-kjaacc sccu
UMKKM WTHAJIOHJU TPUKOTAX TYKYB MallHu-
HacuJa TyKu6 onuuau (Musayev, Mukimov,
Gulyayeva, & Holikov, 2019).

byinaMa HaKUIJIM NaxTa-UIMIaK/JAd TPUKO-
TaXX TYKUMa HaMyHaJlapy YM3UKJIU 3UYJIUTH

%
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20 Tekc X 3 maxTta unugat, 14,3 Tekc x 4 Uu-
TMpUWJITaH UIIaK UMIW/IAH Ba 8 TeKC/IM JlalKpa
umaapujad ¢oijananub tyku6 (Musayev,
Gulyayeva, & Mukimov, 2020) onuuau. byi-
JlaMa HaKUUIM [axXTa-UuMakJu TPUKOTaX
TYKAMaJlapu Oup-OMpUJaH XoMallé TypHu
Ba TYKMMa paNmnopTJiapu y3rapuild OWJaH
bapk Kusaau (1-pacm).

TpukoTaxx  TyKMMa  HaMyHaJlJapvHU
OJIMUIJIA UKKU UTHAJIOHJU TPUKOTAX TYKYB
MallMHACUHUHT TEXHOJOTUK HWMKOHMATJIA-
pura ysrapTUpULLIAp KUPUTUAAU. ByHJa
TYKYB TU3UMMJAru WrHa XapakaTUHU Tab-
MUHJIOBYHM 3yJIQJIapHUHT KOUJIAIIYBU Y3rap-
TUPUIM.

2 4 6 8 012 14 16 18 2 2 2

e ¥
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1-pacm. Byiiama iny/-Mya HaKIJIA HaXTa-UNaK/JAN TPUKOTAXK
TYKMMaCUHUHT rpaduKIu é3yBU

Wmma6  4yuKapuaraH — maxTa-wulak/au
HaKIUIM TPUKOTAX TYKUMa HaMyHaJsapH-
HUHT (QU3MK-MEXaHUK XyCyCUSTJIApH CTaH-
Japt ycayosaap 6yiuya TTECHU kowmwuparu
CentexUz cuHOB JlabopaTopusicuia MaB-
KyJ, 3aMOHaBUM acb006-ycKyHasapAa Cu-
HOBJIaH YTKa3WJIIU Ba OJIMHTAH HaTWXaJjaap

kazBanaga keatupuagu (Shustov, 2007),
(Torkunova, 1975).

ByinaMa HaKLIM NAXTa-WUIIAKJIA TPUKO-
TaX TYKUMaJlapu TapKUOWJAA MaxTa, UUTU-
pWJITaH UNAK UIJIapy Ba HAKLI panmnopTH y3-
rapuiiyd YHUHT QU3UK-MeXaHUK XyCyCHUSTJIa-
pura TabCUpHU TaJKUK STUJIJH.
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Kaasan

Bj’lﬁnama HAKIJIM NAXTAa-UINAK/IA TPUKOTAMXK TS”KI/IMaJIapHHI/IHI‘ (])nsnx-mexal-lm( XyCycuAaT/iapu

. BapuaHtnap
KypcaTtkuuna
yp P | 1l 1 v
Maxta nnm 20 Tekc x 3 52 48 49,5 50,3
MnnapHuHr Typu, Ynamnknu a3ndnuknapu | Anrvpunrad vnak unm - 14,3 48 46,4 48 48.2
Ba MaTtogarn % Mukgopu Tekc x 4
Jlankpa unu 8 Tekc - 5,6 2,5 1,5
TPUKOTaXHUHT t03a 3nunuri, Ms, rp/m? 465,3 224 .4 308,8 343,5
TpukoTax KanuHAurn T, Mm 1,56 0,8 1,15 1,25
Xaxm 3munuru o, mr/cm® 298,3 280,5 268,5 274.8
XaBo yTkasyB4aHnuk B, cm3/cm?-cek 125,8 216,3 191,2 187,2
Vaunuuw kyat P, H Bynu 6')imw4a 674 406 421 394
OHu Bynya 548 562 603 688
y . L o Bywn 6ynnya 71 158 161 172
sunuirasa “ysunuui L, vo 311 Gyitnda 83 177 173 167
6H pa uysunuwn % OHu Gyinya 78 90 93 86
. Byin 6ynnya 20 11 14 18
anTmac gedopmaums € ,%
K AeopuaLms €, % SHK BYitia 18 22 20 18
. Byin 6ynnya 80 89 86 82
0,
KavTap Aecpopumauus €, % SHn Gyitnda 82 78 80 82
Bywn 6ynnya 4 3 3 4
0,
MatoHuHr knpuwmwm K, % BHm Byiinaa 5 3 5 5
Mwkananuwra yngamnunuri U, MuHr annana 24.4 21,8 23,2 22,6

TpukoTaxx TYyKUManapuzaH MaKcaaJau
doijaaHuII LIAPOUTH Ba Ba3udacura Kypa,
TPUKOTXK TYKUMaJAPUHUHT TY3UJIULIH, GU-
3MK-MeXaHUK XyCysSTJapUHU TaBcudJiall
OpKaJ/ik aMaJira OLupUIa/iu.

TaagKUKOT HaTUXKaJapH TaXIUIA

Taxun  HaTwXKajlapura Kypa, uiiab
YHKApUJraH HaMyHaJIapHUHT cudat Kypcat-
KUYJIapy TYpJIM BapUaHTJap/a yCTYBOPJIUK-
Ka ara 6yaau. HaTwxaza HamyHasiap opacu-
JlaH xoMalé capdu KaM Ba 3HT axwd cudar
KypcaTKU4Jlapura sra OyJraH onTHMaJ Ba-
PUAHTHU aHUKJALI 3apypaTH lo3ara KeJsju.
TpukoTaxx TYKMMaJapUHUHT 3HI AXIIKA Ba-
pUAHTJApUHU aHUKJALl Y4yH TYKUMaHHUHT
TY3WJIMIIM Ba XyCYCUSATUHU IIAKJIJIAHTUPYB-
Yyyd OUp KATOp OMMJIJIAPHU XHCO6Gra OJIMuI
xaMm/Jla 6axoJiall ycyJaapuaaH ¢poujasaHull
TaBcUs 3TuaaAM. llly 60Uc CTaTUCTUK MabJly-
MOTJIap XaM/Jia OJIMHTaH Takpuba HaTHXKaJla-
PUHM y3apo TaKKoCJ/all MaKcaauaa 6yrnaama
NaxTa-UMak/JAd HAKUIM TPUKOTAX TYKUMa-
JIADUHUHT cudaT KYpcaTKUUJIAPUHU KOM-
nJieKc 6axoJiail ycyanaaH GpoujaiaHUuIau.
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MabayMKy, TYKMMauWIMK MaToJlapd Ba
OolIKA TypAaru MaxCyJIOTJapHUHT cUdaTH-
HU 06axoJialll YHUHT cCUPaT KypCcaTKU4JIapUHHU
aHUKJIAll Ba y/4yall UlIapy 6yiMru4Ya OJIMHTaH
HaTWXaslap XaM/la CTaHJlapT Ba MebEPUU-XY K-
»KaTJapra COJIMIITUPWIraHZaru 6axocura
acocnaHagy. YyHKH MaxCyJ0T XOCCaJlapUHU
aHUKJ1all ycay6sapH, acocaH, CTaHapTJiap Ba
601LKa MeBEPUM XyX0oKaTIapaa 6aTadcui Kes-
Tupuiaau. TYKUMauWInK MaTepualslapyd CH-
daTUHU O6axoJIAlIHUHT OHUp KaH4ya yCaybJsapu
MaBXyJ, 6y/110, yJiapra aKCliepuMeHTaJl, opra-
HOJIENTHK, 3KCIEepPT, COLUOJIOTHUK, XUCOOJIaH-
raH, AuddepeHnal, KOMIJIEKC Ba apasiall Ka-
ownap kupaau (Qulmetov, 2009).

ByHuHr y4yyH cudaT KypcaTKU4JIapUHU
O6Mp KoMJa My)accaJallITUpPrad Xxam/a cudat
yerapacura ara 6yJiraH KOMILJIEKC 6GaxoJiall
JiyarpamMmacy Kypuiagd. Kommiekc auarpam-
MaHMHT Xap 6up YKura 6yijiaMa HaKLIJIU Nax-
Ta-UMAKJIM TPUKOTAXK TYKUMAJAPUHUHT TeX-
HOJIOTUK KYpcaTKW4Japu Ba GU3UK-MEeXaHUK
XyCYCUSITJIApUHYU aHUKJIALIJAaH OJIMHTaH KUH-
MatJiap KOUJauITUPUIAM (PKkaiBaJl, 2-pacM).
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2-pacM. fIHru Ty3WINILIM 6YillaMa HAaKIJIM TPUKOTaXX TYKUMaJIapUHUHT cudaTt
KypcaTKM4/JIapMHU KOMIIJIEKC 6ax0JIall AuarpaMMacu

Maskyp AuarpaMMazia sHTY TYy3WJIULI/A-
rd 6yijaMa HaKULJIM TPUKOTAX TYKUMa Ha-
MyHaJJaApUHUHT TYpTTa BapuUaHTHU OyHHU4a
cudaT KypcaTKUYJIAapUHU 6aXO0JIAIIHUHT KU-
€CUU TaxJIMJIU KeJTHUPUJITaH.

TagKUKOT laBOMU/IA €HTUJT YCTKU TPUKO-
TaXX MaxCyJIoTJapyd y4yH 3apyp Oy/raH 3HT
Kepak/M XyCyCUsTJ/ap KamJaHau. MacasaH,
103a Ba XaXMUM 3UYJIUTH, XaBO YTKa3yBYaH-
JIUK, MUIIUKJIMK, IaKJI CaK/Iall XyCyCUSITUHU
TaBCUQJIOBYMU Y3UJIMLIJATH y3alull, KauTap
JepopMalvsl Ba KHUPUILMII KYpcaTKUYJIapH
myjaap KymaacuganHgup. OJIMHraH TpPUKO-
TaX TYKUMaJapyd KypcaTKU4Japd COHU Ba
$U3UK-MeXaHUK XYCYyCUSITJIAPUHU TaKCHUM-
JlalJla MaTOHUHT Ba3udacH, KypcaTKudjap-
HUHI YpHATWJIraH HopMajap Ba GepuiraH
TaJjiabjiapra MyBOQUKJIMIU XMCOOra OJIMHA/IH.
[lyHUHT y4yH, MacajlaH, U4KU KUHHUM Yy4yH
MYJDKa/IJIAaHFaH TPUKOTAX TYKUMaJIapUHUHT

XAaBO yTKa3yBYaHJMUIH IOKOPH, YCTKU TPUKO-
TaX OYHOMJIApU YUYYH MYJ/DKa/JIaHTaH TYKU-
MaJsiapZia 3ca KaMpoK 6yuiiu Kepak. Tpuko-
TaXX TYKUMAaCMHUHT YUAAMJIUIUK TaBCUGUHU
KYpUbO YUKMUIIJA XyAAW IYHJAW OYIOMHUHT
Basudacu xaM MyXHUM axaMUAT Kach 3TaJu
(Musaev, Mirusmanov, Karimov, & Mukimov,
2019), (Musaev, Gulyaeva, & Mukimov,
Kompleksnaya otsenka risunchatogo triko-
tazhnogo polotna, vyrabotannogo iz khlop-
chatobumazhnoy i shelkovoy pryazhi
[A complex autumn of a patterned knitted
fabric made from cotton and silk yarn], 2020),
(Musayev & Mukimov, Scientific and practical
research in Uzbekistan, 2020).

JuarpaMmajia TPUKOTaX TYKUMaJapu
cuGaTUHUHT TaXJIWJ HaTWXanapu rpapuk
KYPUHUIL/IA KEJTHUPUJITaAH.

ByiaMa HaKIJIM TPUKOTAX TYKHMaJsa-
PUHUHT cudaT KypcaTKUYJIapUHU KOMILJIEKC
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6axoJiall guarpaMmmacu (2-pacm) Ba cudar
KYpCaTKUYJIapUHU O6GaxOJallHUHI KHUEcJall
rucrorpaMmaci (3-pacMm) KeJTUPUJITAH.

KoMmnsiekc — 6axojiaml  JuarpaMmacu-
JlaH OJIMHTaH MaW/J0H H3aJJapUHUHT KUU-
MaTH TPUKOTAX TYKUMaJapu cudaT Kyp-
CaTKUYJIApUHUHT KUECUH THUCTOTpaMMacHu
opkaiu udojpa sTUNMAJU Ba TUCTOrpaMMa
KypcaTKU4apu 6yidnuyYa OJIMHTAH 3HT XU
HaTWxanap €pJaMujia TPUKOTaX TYKUMa
HaMyHaJJApUHUHT OINTHMMaJl BapUaHTJapu
aHUKJIaHA/IU.

4634

y
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3-pacm. fIHru Ty3WIMILIY GYillaMa HAKULIU
TPUKOTAXK TYKMMaJIApUHUHT cudart
KYPCAaTKU4/IapUHH KOMIIJIEKC 6aX0JIalllHUHT
KHECHUI rucTrorpaMmmMacu

A”urn  Ty3waMumiIM - 6ydaamMa  HyJ-Uya
HaKILJIM TMaxTa-UMaKJAd TPUKOTAXK TYKHUMa-
JIAPUHUHT KOMILJIEKC JUarpaMmMa Ba KHUECHU
GaxoJsialll TUCTOrpaMMa HaTHXXaJlapuJaH
TYKUMa Tapkubu 49,5 % naxta, 48 % uuru-
puwiraH unak xamga 2,5% Jsalikpa unujaH
TalIKWJI TOMNraH XaMmJa TYKHMa panmnopTH-
Jla JladKpa MIHJaH JACTUK XaJlKa KaTopu
TYKUO XOCHUJ KWJMHTAH SIHTH TY3WJIUIILIA

oyislama UyA-Uya HaKUJIM  NaxTa-hlak-
JIU TPUKOTAX TYKuMacuHUHT lIl BapuanTH
6axoJiall TUCTOrpaMMa KypcaTKU4Japu 0Y-
Hnya (4634 MM?) 9HT AXUIM BapUaHT JKaH-
JUTU MabayMm 6Oyaau. llyHuHrpek, yuoy
TPUKOTAX TYKHMa BapHaHTU TyKHMa Tap-
kubu 52 % naxrta, 48 % WUrUpUIJrad UNak
UIJIapUiaH Talkua Tonrad (acoc I Bapu-
aHT) OYyiJlaMa HaKULJIM MaxTa-UMaKJu TPU-
KOTaX TYKUMacura HucbataH 329 MM? Maii-
JIOH 103acura, AbHU 7,1 % ra KOpHU 3KaHJIU-
I'M aHUKJIaH/ .

XyJ1iocasap

TakguM 3TUJITaH TPUKOTaX TYKUMaJia-
PUHU OJIMLI YCYJUHUHT OJJJUHATIUTU XUCOOU-
ra TPMKOTaXX MalllMHACH KOHCTPYKLMUsSICUTA
y3rapTUpHUILIap KUpUTMacAaH ¢akKaTru-
Ha YHUHT TEXHOJIOTUK UMKOHUATJIApUJaH
KeHT QpoijalaHraH X0J1/ia, MallMHAHUHT K
YHYMJIOpJIMTUra TabCUP 3TMacJaH, HUTH-
pUJIraH UMak, naxTa Ba JlaKpa UIJIapU/iaH
doiianaHub, TMrMeHWK Ba ILIAKJ Cak/lall
XyCyCUAT/Iapy fAAXUIMJIAHTaH, XoMallé capdu
KaM, HOKOpPU cudaT KypcaTKUYJIapura ara
OyJiraH sIHTM TY3W/IUILIWA OyilJlaMa HaKLI-
JIU TaxTa-uIlakK/JId TPUKOTAX TYKUMaJsapu
MLIab YUKApUJIHUO, YJIapHUHT cudaT Kyp-
caTKU4Japu 6axoJ1aH/Iu.

baxoJsiall HaTHXKaJlapy acocyuja XoMallé
capdu kaM Ba cudaT KypcaTKUUJIaApH KO-
pu 6yJyraH onTUMaJ BapUaHTJap aHUKJAH-
AU. Bylnama HakKU/IM NaxTa-wuNakJu TpHU-
KOTaXX TYKMMaJapMHU HILJIab YuKapulira
YKOPUH 3TULI OPKaJIUM MYKHU Ba TalIKK 6030p-
JlapHU cudaTau aésap Ba 6oJiasap y4yH
€HT'MJl YCTKHM aCCOPTUMEHT TypJiapy OuJiaH
OOMHUTUII MYMKHH.
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Kirish

Jahonda to‘gimachilik sanoatida ipak va
paxta ipli gazlamalar ishlab chiqarish hamda
ulardan olinadigan mahsulotlarni qo‘llash ye-
takchi o‘rinlardan birini egallamoqda. Rivoj-
langan davlatlarda to‘qimachilik mahsulotla-
rining yangi turlarini ishlab chiqish, gazlama
tuzilishi va uni ishlab chiqarishning sama-
rali usullari keng qo‘llanilmoqda. Shu jihat-
dan to‘gimachilik mahsulotlari ko‘rimliligini
oshirish, mahalliy xomashyolardan foydalan-
gan holda, yangi mato turlari yaratish va ular-
ni ishlab chiqarish texnologiyalari va vosita-
laridan foydalanish muhim ahamiyatga ega.

Jahonda to‘qimachilik mahsulotlarining
yangi turlarini yaratish, ularni ishlab chiqa-
rish samaradorligini oshirish uchun to‘quv
jihozlarini yangi ish rejimlarida ishlatishni
asoslash, mahalliy xomashyolar, jumladan,
ipak va paxta tolalari ishtirok etadigan gaz-
lamalar yaratishning yangi ilmiy-texnikaviy
yechimlarini ishlab chiqishga yo‘naltirilgan
ilmiy-tadqiqot ishlari olib borilmoqda. Bu
borada to‘qimachilik mahsulotlarining yangi
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Annotatsiya. Ushbu maqolada O‘zbekiston
to‘gimachilik  sanoatida mahalliy — qgimmatbaho
ipak tolasini qayta ishlash, eksportbop tayyor

mahsulot ishlab chiqarishni kengaytirish bo‘yicha
amalga oshirilayotgan islohotlarga oid ma’lumotlar
keltirilgan. Shuningdek, o‘zbek olima ayollarining
milliy brendga aylangan matolarimiz, ularning
ahamiyatli tomonlariga doir ilmiy tadqiqotlari tahlil
gilingan. Mavjud adras matolari asosida yangi
turdagi milliy adras matosi ishlab chiqarilib, taxtlash
ko'rsatkichlari va sirt zichligi qiyosiy tadqiq qilingan.
Tahlil natijalaridan shuni aytishimiz mumkinki, sof
paxta ipidan ishlab chiqarilgan polotno o'rilishli adras
matolari va atlas o'rilishli klassik adras matolarida
taxtlash ko‘rsatkichlarini tanlashda tanda ipi ingichka,
arqoq ipinisbatan yo‘g‘on tamoyiliga amal gilinmagan,
taxtlash ko‘rsatkichlari nazariy asoslanmagan. Bu
esa matoning sirt ko'rinishi (jilosi)ga salbiy ta’sir
ko'rsatadi. Shuning uchun adras matolari ko‘rimliligini
oshirish uchun taxtlash ko‘rsatkichlarini tadqiq qilish
zarur. O'zbekistonda nafaqat milliy matolarimiz turini
ishlab chigarishni ko'paytirish, shuningdek, ilm-
fanda xotin-qizlar ishtirokidagi salmoqli tadqiqotlar
ko'lamini kengaytirish magsadga muvofiq.

Kalit so‘zlar: O‘zbekiston, to‘qgimachilik sanoati,
mabhalliy, paxta, ipak tolasi, milliy brend, milliy adras
matosi, taxtlash ko‘rsatkichlari, sirt zichligi, polotno
o'rilishi, atlas o'rilishi, sirt ko‘rinishi.
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n3genumny

1[>KM3aKCKNI NONUTEXHUYECKUIA UHCTUTYT
2TaLUKEHTCKUA MHCTUTYT TEKCTUIbHOW 1 NETKON
MPOMbILLSIEHHOCTH

AHHOmauus. B daHHoU cmambe npedcmasrieHa
UHGhopMayusi 0 npo8oodUMbIX 8 MeKCMuUsbHOU rpo-
MblwneHHocmu Y3bekucmaHa peghopmax ro rnepe-
pabomke MecmHO20 UEHHO20 WESIKO8020 B0JIOKHA
U pacwupeHuto rnpousgoocmea 20moeol MpooyK-
yuu Ha akcriopm. Takxe aHa/u3upyromcs Hay4Hble
uccrnedosaHusi y36eKCKUX XeHWUH-y4YeHbIX Mo ome-
YeCMBEeHHbIM MKaHsIM, cmasuwuMu HauuoHalbHbIM
bpeHdom, u ux eakHble acriekmsl. Ha ocHoge cyuje-
cmeyruwux mkaHel Obls1 U320mMoesieH Hoebil 8ud
HauuoHasibHoU mkaHuU adpac, rnpPo8edeHO CpasHU-
meribHoe uccriedosaHue rnokasamersiel OpanuposKu
u rogepxHocmHou rnnomHocmu. o pesynsmamam
aHanusa MOXHO cKa3amb, Ymo MPUHUUM MOHKOU
xnon4yamobyma)kHoU HUmMuU u mosicmou xaon4amo-
bymakHoU HUmu He cobsirodarscs rnpu nodbope rnoka-
3ameneli OpanuposKu Xs10M4amobyMaXHbIX mKkaHeU
adpac U Kraccu4deckux amiracHbIX mkaHel adpac,
rnokasamersnu Opanuposku meopemuyecku He oboc-
HOB8aHbl. 3mMO ompuyamesibHO CcKa3bigaemcsl Ha
8HewHeM gude (briecke) mkaHu. VIMEHHO moamomy
Heobxodumo uccredosampb rokasamesiu Opanupos-
Ku, 4mobbl yrnyHwums 8HewHul sud mkaHel adpa-
ca. B Y3bekucmaHe xernamesibHO He MOJIbKO yg8e-
JIUYUMB MPou3800CMB0 HAWUX HaUUOHaIbHbIX MKa-
Hel, HO U pacwupums Macuimabsl 3Ha4umerbHbIX
uccriedosaHuli ¢ MpusneYeHUeM XeHUWUH K HayKe.

Knrodesble cnoea: YsbekucmaH, meKcmusb-
Hasi MPOMbIWIIEHHOCMb, MeCmHoe Mpou3sodcmeo,
XJTOMOK, WEJTKOBOE 80J/I0KHO, HaUUOHarbHbIlU 6peHO,
HauuoHarnbHasi mkaHb adpac, 3arnpaeoyHble rokasa-
mersu, noeepxHocmHasi Ma0MmHOCMb, MOSIOMHSIHOe
rnepernnemeHue, amiacHoe repernnemeHue, eHew-
Hul 8ud rnogepxHocmu.
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assortimentlarini ishlab chiqish, gazlamalar-
ning sifat ko‘rsatkichlari iste’'molchilar tala-
biga to‘liq mos holda bo‘lishini ta’minlash,
matolarni to‘qish usullari va jihozlarini ta-
komillashtirish, mahalliy xomashyolar, jum-
ladan, ipak va paxta tolalari ishtirok etadigan
gazlamalarning yangi turini ishlab chiqishga
alohida e’tibor berilmoqda.

Respublikamizda ipak va paxta to‘qima-
chiligi sohasiga innovatsion texnologiyalarni
joriy etish, resurslarni tejash, estetik badiiy
bezalgan, raqobatbardosh hamda eksport-
bop to‘gqimachilik mahsulotlarining yangi
assortimentlarini ishlab chiqish yuzasidan
keng gamrovli chora-tadbirlar amalga oshi-
rilmoqda. Xususan, O‘zbekiston Respub-
likasi Prezidentining 2022-yil 28-yanvar-
dagi “2022-2026-yillarga mo‘ljallangan Yan-
gi O‘zbekistonning taraqqiyot strategiyasi
to‘g'risida”gi PF-60-sonli farmonida uchin-
chi ustuvor yo‘nalish - “Milliy iqtisodiyotni
jadal rivojlantirish va yuqori o'sish sur’atla-
rini ta’'minlash”ning alohida maqsadi sifatida
“...milliy iqtisodiyot barqarorligini ta’'minlash
va yalpi ichki mahsulotda sanoat ulushini
oshirishga qaratilgan sanoat siyosatini da-
vom ettirib, sanoat mahsulotlari ishlab chiqa-
rish hajmini 1,4 baravarga oshirish, xususan,
to‘qimachilik sanoati mahsulotlari ishlab
chiqarish hajmini 2 baravarga ko‘paytirish”
masalasi ko‘zda tutilgan.

Ushbu vazifalarni amalga oshirishda, jum-
ladan, gimmatbaho tabiiy ipak va nisbatan ar-
zon bo‘lgan paxta iplaridan to‘qiladigan ipak
va paxta aralash to‘qimalar sifatini oshirish,
estetik badiiy bezash, assortimentini kengay-
tirish, iste’'mol xususiyatlari yaxshilangan yan-
gi tarkibli to‘qimalar yaratish va zamonaviy
to‘quv dastgohlari assortimentini ishlab
chigarish muhim ahamiyat kasb etmoqda.

O‘zbekiston Respublikasi Prezidentining
2019-yil 31-iyuldagi PQ-4411-son qarorining
3-ilovasida Kkeltirilgan 2019-2025-yillarda
«0O‘zbekipaksanoat» uyushmasi tarkibida-
gi korxonalar tomonidan ipak mahsulotlari
ishlab chiqarish va eksport qilish bo‘yicha
prognoz  parametrlarida 2018-2025-yil-
lar oralig'ida xom, yarim tayyor va tayyor
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mahsulotlarni ishlab chigarish hajmi 5,7 bara-
var, jumladan, tirik pilla 1,7 baravar, xom ipak
1,7 baravar, ipak momig'i 2,1 baravar, kalava-
langan ipak ip 8,4 baravar, ipak mato 8,2 ba-
ravar, ipak gilamlari 40,8 baravar, tayyor
ipakli mahsulot 207,6 baravar, ipak mahsulot-
lari eksport hajmi 10,2 baravar o'sishi prog-
noz qilingan.

Sohada olib borilayotgan islohotlar nati-
jasida O‘zbekiston 2022-yilning dastlab-
ki ikki oyida 12 ta xorijiy davlatga qiymati
10,5 min AQSh dollariga teng bo‘lgan ipak va
ipak mahsulotlarini eksport qilganligi, ipak va
ipak mahsulotlari eksporti o‘tgan yilning mos
davri bilan solishtirganda, 5 mln AQSh dol-
lariga oshganligini (Statistics Agency under
the President of the Republic of Uzbekistan,
2022) ta’kidlash lozim.

Atlas, adras, beqasam kabi abrli gazlama-
lar respublikamizning milliy ramzlaridan
hisoblanadi. Nafis va mumtoz milliy mato-
larimizga chet davlatlarda ham qizigish kun-
dan-kunga ortib bormoqda. Bundan tashqari,
milliy abrli gazlamalarning ishlatilish ko‘lami
yanada ortmoqda. Abrli gazlamalar nafaqat
ko‘ylakbop mato sifatida, balki mehmonxo-
na va restoranlarning chiroyli bezaklari, yon
daftarcha mugqovalari, ayollarning har xil
turdagi sumkachalari va hatto poyabzallar-
da ham keng miqyosda qo‘llanilib (1-rasm),
ularning ko‘rkiga yanada ko‘rk qo‘shmoqda
(Rajapova, 2021).

Abrli gazlamalar assortimentlari hunar-
mand ustalar ishlab chiqgan nagshlarning
o‘zgarishi hisobiga kengaygan. O‘zbekistonda
abrli gazlamalar ustida ilmiy tadqgiqot olib bo-
rishda o‘zbek olimlarining alohida hissasi bor.

O‘zbekistonda abrli gazlamalar ishlab
chigarishga oid qator ilmiy izlanishlar, ular-
ning fizik-mexanik, kimyoviy xususiyatlari
tadqiq qilinib, tajribalar olib borilgan. Jum-
ladan, akademik M.A. Hodjinova rahbarligida
bajarilgan D.Z. Xolmuhamedova va Sh. Mah-
kamovalarning (Kholmukhamedova, 1985),
(Abdukarimova, 1998) ilmiy ishlarini misol
keltirish mumkin.

D.Z. Xolmuhamedovaning “Abrli gaz-
lamalarning sifat ko‘rsatkichlari kompleksi-
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STUDYING THE FILLING INDICATORS OF
SILK-COTTON MIXED FABRICS
(BASED ON THE ‘ADRAS’ CLOTH)
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Abstract. This article provides information on the
reforms ongoing in the Textile Industry of the Republic
of Uzbekistan on processing local precious silk fiber
and expanding the output of finished products for
export. The research has made a review of the pieces
of scientific work written by Uzbek female scientists on
important aspects of the fabrics, which have become
the national brand. Existing Adras fabrics were used
as a basis for making a new type of the national Adras
fabric; a comparative study of filling parameters and
surface density was carried out. According to the
research findings, it can be stated that the principle
of thinner and thicker yarns was not observed when
choosing the filling parameters in plain weave Adras
fabrics made with pure cotton yarn and classic Adras
fabrics having satin weave. Filling indicators are
not theoretically based, which negatively affects the
appearance (gloss) of the fabric. Therefore, improving
the visibility of Adras fabrics, requires a close look
into filling parameters. In the context of our republic,
it would be advisable not only to increase production
of national fabrics, but also to expand the scope of
significant research as well as to raise involvement of
females in scientific activities.

Keywords: Uzbekistan, textile industry, local
production, cotton, silk fiber, national brand, Adras
national fabric, filling indicators, surface density, plain
weave, satin weave, surface appearance.

ni tanlash va baholash usullarini ishlab chi-
qgish” mavzusidagi nomzodlik dissertatsi-
yasida (Kholmukhamedova, 1985) quyi-
dagilar gayd etilgan: “Abrli gazlamalarning
bo‘yash vaqtini aniqlash qiyin. Ogsoqol usta-
lar abrband usulni juda gadimiy usul deb
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hisoblaydilar. Ornament turini belgilov-
chi “abr” atamasi XVI asrdagi adabiyotlarda
uchraydi. Qozi Ahmadning kolligraf va ras-
somlar haqidagi falsafiy asarida (1956-y.)
“abr” tipidagi ornament haqida yozilgan”.

Eng katta zichlikka ega bo‘lgan abrband
gazlamalar eng yaxshi fizik-mexanik xususi-
yatlarga ega bo‘lishi xulosa sifatida keltirilgan.
Abrband gazlamalarning sifat ko‘rsatkichlari
chuqur o‘rganilib, qiyosiy tahlil gilingan.

ST B 7

NG
=p

1-rasm. Milliy abrli gazlamalarning ishlatilish ko‘lami

Abrli gazlamalarni badiiy bezashga oid ish-
lar qatorida M.Z. Abdukarimova (Abdukari-
mova, 1998) va ularning shogirdlari ishlarini
alohida ta’kidlash mumkin. Mazkur tadqiqot-
lar bo‘yalgan iplarning bo‘yoq mustahkam-
ligiga bag‘ishlangan bo‘lib, qator ranglarning
mustahkamligi talab darajasiga yetkazilganli-
gi ta’kidlangan.

U.I. Abdullayeva, P.S. Siddiqovlar (Abdul-
laeva & Siddikov, 2005) murakkab o‘rilishlar
asosida ishlab chiqarilgan abrli gazlamalar-
ning tuzilishi va xususiyatlarini tahlil qilib, ikki
qatlamli “Xon atlas” abrli gazlama to‘qimasini
ishlab chigishgan. Yuqori qatlami ipak, past-
ki qatlami paxta bo‘lgan. Yuqori qatlam atlas,
pastki qatlam esa polotno o'rilishida to‘qima
ishlab chiqarilgan.

S.M. Jorayeva, P.S. Siddiqovlarning “Yo'l-
yo‘l gazlamalarni uskunalarda ishlab chiqa-
rish” nomli maqolasida (Jo‘raeva & Siddikov,
2005) “Beqasam” to‘qimasini ishlab chigarish
uchun ishlatiladigan xomashyo, o'rilish ham-
da rapport hisobiga va naqsh rapportidagi har
xil zichlikda bo‘lgan iplar sonining hisobi kel-
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tirilgan. Maqolada naqsh rapportidagi har bir
yo‘lning o‘rilishi va iplarning zichliklari hiso-
biga “Beqasam” to‘qimasi turlarini kengayti-
rish hamda uning nazariyasini ishlab chigish
masalasi ko‘rilgan. Ushbu maqolada milliy
gazlamalarimizdan faqat beqasam to‘gima-
si o‘rganilgan. Bu esa milliy matolarimizning
boshqa turlari ustida ham tadqiqot ishlari olib
borishni taqozo etadi (Siddikov, Abdullayev,
& Jo‘rayeva, 2006), (Doniyorov, Israilova, &
Alimboyev, 2018).

Yuqorida keltirilgan ilmiy tadqiqot ishla-
rida shoyi gazlamalarni ishlab chiqarish tex-
nologiyasi, ularga iplarni tayyorlash jarayon-
lari tahlili va takomillashtirish yo‘llari qayd
etilgan. Lekin matolarga bezak berish usullari,
ularni qo‘llash va takomillashtirishga doir
tadqiqotlar deyarli olib borilmagan.

Material va metodlar

Professor E.Sh. Alimboyev to‘qimalar-
ni loyihalashga (Kayumov & et al., 2020) oid
aksariyat ilmiy ishlarda N.G. Novikov nazari-
yasiga tayanilganligini qayd etib, iplarning
diametrlar yig‘indisi ularning to‘lqin baland-
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liklari yig‘indisiga teng deb qabul qilinganli-
gi, shuningdek, iplarning diametrlariga qarab
ular orasidagi munosabat uch xil bo'lishini
ta’kidlagan: birinchi holatda tanda va arqoq
iplari diametrlari teng; 2-holatda tanda ipi-
ning diametri arqoq diametriga nisbatan kat-
ta; 3-holatda tanda ipining diametri arqoq
diametriga nisbatan kichik. Bu munosabat-
lar nafaqat to‘qimaning bo‘ylama (tanda) va
ko‘ndalang (arqoq) bo‘yicha fizik-mexanik
xossalari, shuningdek, uning sirt bezagiga
ham ta’sir etadi.

G.V. Stepanov va S.G. Stepanovlar to-
monidan yozilgan to‘qima tuzilishiga oid
tadqiqotlarda faza koeffitsiyenti bilan iplar
tarangligining o‘zaro ta’siri hisobga olinib,
nazariya yaratilgan. Bu nazariyada iplar
diametrlari va ularning nisbati to‘qima tu-
zilishiga ta’sir qilishi tadqiq etilgan va bu
bo‘yicha ilk bor matematik model tuzilib,
tavsiya qilingan (Rajapova, An analaysis
of structure of different filling parameters
Adras fabrics, 2019).

Paxta ipli gazlamalarda tanda va arqoq
iplari diametrlari teng yoki bir-biriga yaqin
bo‘ladi. Sof ipak va boshqa tolalar aralash-
masidan to‘qilgan gazlamalarda tanda iplari
diametri arqoq ipi diametridan kamida 2-3
barobar kichik. Bunda tanda iplari maksimal
egilgan va ularga o‘tkazilgan urinmalar orasi-
dagi masofa minimal giymatga ega. Profes-
sor E.Sh. Alimboyev tomonidan tandasi ipak
(qimmatbaho va abr bezagi berilgan), arqog'i
paxta ipli (ipakka nisbatan arzon) bo‘lganli-
gi uchun adras matosi sirtida tanda iplarini
ko‘proq chigarish magsadida ularning tanda
va arqoq iplar diametrlari nisbati 1 dan kichik
bo'lishi zarurligi asoslangan (Rajapova, An
analaysis of structure of different filling pa-
rameters Adras fabrics, 2019).

Ishlab chiqarilayotgan adras gazlamalari
assortimenti tahlilidan xulosa sifatida shuni
aytish mumkinki, hozirgi paytda sotuvda mav-
jud ba’zi adraslarning tandasi ham, arqog'i
ham paxtadan ishlab chiqarilgan turlarining
taxtlash ko‘rsatkichlari nazariy asoslanma-
gan va ularning sirt ko‘rinishida kamchiliklar
mavjud.
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Adras matosida tanda iplari arqoq iplari-
dan 3-4 barobar ingichka bo‘lib, bu diametrlar
nisbati koeffitsiyentining 1 dan kichik bo‘lishi-
ga sabab bo‘ladi. Aynan mana shu jihati bilan
adras matosi mavjud paxta gazlamalar arti-
kulining birontasiga mos kelmaydi. Diametr-
lar nisbati koeffitsiyenti 1 dan gancha kichik
bo‘lsa, matodagi tanda to‘lgin balandligi shun-
cha yuqori bo‘ladi. Bundan adras matolaridagi
tanda (abr bezakli ipak) iplarini ko‘proq yuza-
ga chiqarishda foydalanish mumkin. Diametr-
lar koeffitsiyentini tushuntirish uchun to‘qima
tuzilishining geometrik modeliga oid nazariy
tadqgiqotlarni tahlil qilish magsadga muvofig.

Adras to‘qimalarini loyihalashda uning
ko‘rimliligini oshirish uchun unga abrband
usulida bezak berilgan. Qimmatbaho tan-
da iplarini to‘gqima sirtiga ko‘proq chiqarish
zarur. Ma’'lumki, matoga ishlatilgan iplarning
yo‘g‘onligi va to‘qima zichligi to‘qima sirtiga
tanda yoki arqoq ipining qaysi biri ko‘proq
chiqishiga ta’sir etadi.

100 % paxtali adras gazlamasining mavjud
paxta gazlamalaridan (masalan, choyshabbop,
byaz va shunga o‘xshash) asosiy farqi unda-
gi iplar diametrlari nisbati koeffitsiyentidir.
Paxta ipli gazlamalar ma’lumotnomasi (Bu-
kaev, 1987) ko'rib chiqilsa, mavjud paxta gaz-
lamalarning deyarli 70-80 % assortimentida
tanda va arqoq iplarining chiziqiy zichliklari
bir-biriga yaqin, ya'ni diametrlar koeffitsiyenti
nisbati 1 ga yaqin (yoki 1 atrofida). To‘quv
dastgohi unumdorligini oshirish uchun yuqori
chiziqli zichlikdagi arqoq iplaridan foydala-
nish holatlari mavjud. Lekin aksari sifatli satin
matolarda arqoq ipi tanda ipidan ingichkaroq
va arqoq bo‘yicha mato zichligi (10 cm.dagi
iplar soni) yuqori bo‘lib, mato mustahkam,
ko‘rinishi silliq va yaltiroq bo‘ladi. To‘qima-
ning tanda bo‘yicha zichligi arqogga nisbatan
yuqori bo‘lsa, to‘gima sirtiga ko‘proq tan-
da iplari chigadi (Daminov & et al, 2021),
(Daniyarov, Laysheva, & Alimbayev, 2018).

Adras matolarida tanda bo‘yicha zichlik
arqoq bo‘yicha zichlikka nisbatan 2-3 barobar
yuqori. Bu matoga talabning oshishi, bosh-
ga abrli gazlamalar, jumladan, xonatlasga
nisbatan arqog‘iga paxta ipining ishlatilishi
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narxini ancha arzonlashtiradi. Adras, asosan,
xususiy tadbirkorlar tomonidan ishlab chiqa-
rilib, ularni taxtlash ko‘rsatkichlari to‘g'risida
adabiyotlarda ma’lumotlar deyarli keltirilma-
gan.

Tadqiqot natijalari

Adras to‘gqimasi tuzilishiga ta’sir etuvchi
omillarni o‘rganish maqgsadida sotuvda va
olib borayotgan tadqiqot ishlarimizda ishlab
chigarilgan namunalarning taxtlash ko‘rsat-
kichlari quyidagi 1-jadvalda keltirildi. 1-jad-
valda Kkeltirilgan 1-12 variantgacha namu-
nalar to‘qimalarda savdo shoxobchalaridan
tajriba uchun olib kelindi. 13-variant namuna
esa O‘zbekiston tabiiy tolalar ilmiy tadqiqot
instituti (OzTTITI) qoshidagi ilmiy ishlab
chiqarish laboratoriyasida mitti mokili to‘quv

dastgohida ishlab chiqarildi. Ushbu namu-
nani ishlab chiqarishda dastgohning o‘zida
o‘rnatilgan chiziqli zichligi 34 teksli paxta to-
lali tanda iplaridan foydalanilgan bo‘lib, arqoq
ipi uchun modifikatsiya qilingan nitron tolali
ipdan foydalanildi. Arqoq ipi chiziqli zichli-
gini tanlashda adras matosini ishlab chiqa-
rish tamoyili asosida tanda iplariga nisbatan
2 barobar yuqori 72 teksli ip tanlandi.

1-jadvalda Kkeltirilgan sinov namunalari
uchun ishlatilgan iplarni tolaviy tarkibiga
ko‘ra ikki guruhga ajratish mumkin. 1-guruh
- tanda ipi ipak, arqog'i paxta. Bu guruhga
1-jadvaldagi 1-, 2-, 4-, 5-, 7-namunalar kiradi.
Ulardagi tanda iplarining chiziqiy zichliklari
2,33 x 4 teks, arqoq iplarining chiziqiy zich-
liklari esa 29-60 teks.

1-jadval
Adras matolari tuzilishiga ta’sir etuvchi omillar ko‘satkichlari

Iplarning chiziqi Mato zichligi, Matoda iplarnin .

No Namunalar pzichligi, g 10 cmlipg qisqari';hi, Y ":f':ﬁlfs;lrt
o‘rilishi (tanfia;flabr;oq) tanda arqoq tanda | arqoq | tanda | arqoq g/m?
1 atlas 8/5 ipak + paxta 2,33x4 56 718 215 0,99 3,19 183,8
2 atlas 8/3 ipak + paxta 2,33x4 60 650 225 1,96 1,96 198,1
3 polotno paxta + paxta 34 29 318 133 2,91 4,21 149,4
4 yarim ipak + paxta 2,33 x4 29 834 188 | 566 | 1,38 136,6

arqoq reps

5 polotno ipak + paxta 2,33x4 34 725 168 3,84 1,96 116,5
6 polotno paxta + paxta 34 29 275 145 4,76 3,84 133,1
7 polotno ipak + paxta 2,33 x4 36 728 190 5,66 0,99 124,3
8 polotno paxta + paxta metanit 42 50 211 110 2,91 6,54 153,8
9 polotno paxta + paxta metanit 50 50 158 115 5,66 2,91 159,1
10 polotno paxta + paxta 38 46 183 116 6,10 1,96 129,5
11 atlas 8/3 ipak + ipak 2,33x2 2,15x5 740 378 0,99 0,99 81,6
12 polotno paxta + paxta 34 29 296 182 5,66 3,38 155,3
13 | polotno pax‘:}t;'ogmd' 34 72 282 150 18 1,96 2235

2-guruh namunalarning tanda va arqoq ip-
lari paxta iplaridan tashkil topgan. Bularga 3,
6, 8,9, 10, 12 namunalar kiradi. Tanda iplari-
ning chiziqiy zichligi 34-50 teks, arqoq ipla-
rining chiziqiy zichligi 29-50 teks. 11-variant
namunamizning tanda va arqoq iplari ipak,
ya'ni xonatlas matosini qiyosiy tahlil qilish
uchun keltirildi.

Tadqiqot natijalari tahlili

Tahlil natijalaridan shuni aytishimiz mum-
kinki, sof paxta ipidan ishlab chigarilgan adras
matolarida (polotno o‘rilish) klassik adrasda-
gi o'rilish (atlas) turi hamda tanda ipi ingich-
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ka, arqoq ipi nisbatan yo‘g‘on tamoyiliga amal
gilinmagan. Bu esa matoning bezagiga salbiy
ta’sir etadi. Taxtlash ko‘rsatkichlari nazariy
asoslanmagan.

To‘gimaning zichligi uning bezagi, havo
o‘tkazuvchanligi va mustahkamligiga ta’sir
etuvchi omillardan biridir. 1-guruh namu-
nalarda tanda bo‘yicha zichlik 650-834 gacha,
arqoq bo‘yicha zichlik esa 168-225 gacha;
2-guruh namunalarda tanda bo‘yicha zich-
lik 158-318 gacha, arqoq bo‘yicha esa 110-
182 gacha bo‘lishi aniglandi. 11-namunada
tanda bo‘yicha zichlik 740 tani tashkil qildi.
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Bu namunaning tanda iplari ipak iplaridan
bo‘lganligi uchun ham 1-guruh namunalar-
ning zichligiga to‘g'ri kelmoqda. 13-variantda
esa tanda bo‘yicha zichlik 282 ta bo‘lib, tan-
da iplari paxtadan bo‘lganligi bois 2-guruhga
to‘g'ri kelmoqda.

Matoda iplarning qisqarishi, asosan,
xomashyo sarfiga ta’sir etuvchi omillar-
dan biridir. 1-guruh namunalarning tanda
bo‘yicha gisqarishi 0,99-5,66 % gacha, arqoq
bo‘yicha qisqarishi esa 0,99-3,19 % gacha.
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2-guruh namunalarning tanda bo‘yicha qis-
qgarishi 2,91-6,1 % gacha, arqoq bo‘yicha qis-
qarishi esa 1,96-6,54 % gacha. 11-namunada
iplarning diametri kichik bo‘lgani sababli tan-
da va arqoq bo‘yicha qgisqarish kichkina, ya’ni
0,99 %. 13-namunada tanda bo‘yicha gisqa-
rish eng yuqori, ya’'ni 18 %. Bunga to‘qimada
iplarning zichligi yuqoriligi va arqoq ipining
tanda ipiga nisbatan yo‘g‘onligi asosiy sabab-
dir. Arqoq bo‘yicha gisqarish esa 1,96 % ni
tashkil etdi.

2235

10

Namunalar

2-rasm. Tajribaviy namunalarni sirt zichligi bo‘yicha qiyoslash

Mato sirt zichligi 1-guruh namunalar
bo‘yicha 116-198 g/m? 2-guruh namunalar
bo‘yicha 129-159 g/m? ni tashkil qildi. 11-na-
munada tanda va arqoq iplarining chiziqiy
zichligi kichik bo‘lgani bois sirt zichligi ham
eng kichkina, ya'ni 81,6 g/m? Namunalar ichi-
da sirt zichligi eng yuqorisi 13-variant bo‘lib,
223,5 g/m? ni tashkil etdi. Namunaning yuqori
sirt zichligi unga tanda va arqoq sifatida ishla-
tilgan iplarning chiziqli zichligi bilan bog'lig.
Ushbu eng yuqori sirt zichligiga ega bo‘lgan
adras matosi namunasi nafaqat ko‘ylakbop,
shuningdek, kostyumbop mato sifatida foyda-
lanish uchun tavsiya qilinadi.

Xulosalar

Sof paxtadan ishlab chigarilgan adras ma-
tosi mavjud paxta gazlamalar assortimentida-
gi gazlamalardan nafaqat sirt bezagi, shuning-
dek, to‘qimaning tuzilishi va bezagini aniqlov-
chi omillardan biri - diametrlar koeffitsiyenti
bilan ham keskin farqlanadi.
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Tandasi qimmatbaho va bezalgan, arqog'i
arzonroq bo‘lganligi uchun adrasning sirtiga
tanda iplarini ko‘proq chiqarish magsadida
ularning tanda va arqoq iplar diametrlari nis-
bati 1 dan kichik bo‘lishi zarur.

Ishlab chiqarilayotgan adras gazlamalari
assortimenti tahlilidan xulosa qilish mumkin-
ki, hozirgi paytda sotuvda mavjud adraslar-
ning ayrimlari, ayniqsa, tandasi ham, arqog'‘i
ham paxtadan ishlab chiqarilgan turlarining
taxtlash ko‘rsatkichlari nazariy asoslanma-
gan va ularning sirt ko‘rinishida kamchiliklar
mavjud. Bu borada olib borilayotgan ilmiy
tadqiqot ishlari davom ettirilmoqda.

Minnatdorchilik. Mualliflar tomonidan
ushbu ilmiy tadqgiqot ishini bajarishda o‘zla-
rining qimmatli ilmiy maslahatlarini ayama-
gan professor E.Sh. Alimboyevga, Marg‘ilon
shahridagi O‘zbekiston tabiiy tolalar ilmiy
tadqiqot instituti jamoasiga minnatdorchilik
bildiriladi.
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KATTAMNAPOAH ®OUOAJTAHULL BA YHUHT
V3UIA XOC XYCYCUATITIAPU

PacynoBa Mactypa KabunoBHa,
TeXHUKa haHnapu JOKTOPU, OOLEHT,
ORCID: 0000-0002-5533-5946;

XopxaeBa Kamona TypaueBHa,
aCCUCTEHT

TowKeHT TyKI/IMa‘-IVIJ'II/IK Ba eHrunmn caHoat UHCTUTYTU

Kupuin

Va6ekucton Pecny6aukacu IlpesujeH-
TUHUHT 2020 ¥ua 5 maiija Kabys1 KUJIUHTaH
“TYKUMauyuJUK Ba TUKYB-TPUKOTAX CaHOAa-
TUHU KyJ1ab-KyBBaTJallra JOUpP KEYUKTHU-
pub 6yiMalaWraH 4yopa-TajbupJap TyFpU-
cuga’ru  [I®P-5989-con dapmoHu xamza
2019 #un 16 ceHTs6paa Kabys KUJIMHTAH
“EHru/1 caHOaTHU SIHaJla PUBOXKJIAHTHUPUILI
Ba Talép MaxCyJ/oTJlap UIJIab YUMKAPUILHU
parbaTJaHTUPUIL Yopa-TaJbupJapyd TyFpU-
cuga’ru I[1K-4453-coH Kapopu WXPOCUHU
TabMHUHJALI, LIYHUHIJEK, TYKUMadWJIUK
Ba TUKYB-TPHUKOTaXX COXACHMHU sHaZAa TaKoO-
MUJJIALITUPUII MaKcaZi/ia eHruJ caHoaT Ba
YHUHT 3HI HHUPUK TapMOfU - TUKYBYMJIUK
uuab 4YyMKapull 3UMMacura MyxXUM Basu-
danap wkaaruarad. lOkopu cudpaTtiu TUKYB
MaxCyJ0TJapUHU UILJIab YMKapull HadakaT
TalépJsall, OWYMII, THUKUII Ba Napjo3Jall
TEXHOJIOTHUAJIapH, ©0aJKu WIJIaTU/IaJUTraH
XOMalllé X0CCaJlapvHU YyKyp YpraHuil 6uaaH
xaM 6eBocHTa OOFJIUKIUD.

YCTKM KUMHWMM NaKeTHJA UCUTYBYU KaT-
JlaMJIapHU KYJ11ab, MaxCyJ0T MILIab 4YUKaA-
pUIl Ba TAaAKUK KWUJIUII OyHHU4Ya Kynjaab ui-
MUH TQJKUKOT ULLJIapy 0J1U6 GOpUJITaH.

Boslasap Ba KaTTajap KUWMMMU NaKeTH-
HU WAK/UVIAaHTUpHUILJAA TYKUMauW/IMK MaTe-
pUa/sIapy acocuja SHTU acCOPTUMEHTAAru
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AHHOmMauyus. Makonada ycmku Kudumiap
Yy4YyH KynnaHadueaH ucumysyu Kamsiaam myp-
napu, SbHU mabuul, CcuHMemuk ea apanaw
mornanu Mamepuasnniap, YyhaapHUHe KanuHaueu,
fo3a 3u4nuau, Mab/lyM Xapopamea Moc/uzu,
ahsaniuk  ea KamMyumnukaapu —xamoa rakem
HamyHanapuHuHe Xaeo ymkasye4aHnuau ea
UCCUKMIUK caKnaw Xycycusimiaapu yp2aHus2aH.
Uccuknuk cakmogyu MamepuasniapHuHe mauwku
MyxumdaH CO08yK Kupub Kenuwuza mYyCKUHITUK
Kunuwu ea maHaHUHe UCCUKITUK My803aHamuHU
ywiiab mypuwuHu sbmubopaa onub, Y36eKkucmoH
UKTUM wapoumu y4yH Moc 6yrneaH ycmku Kulum
nakemuHU waknnaHmupuw makcaduda asparsiuk,
acmapruk ea ucumyequ Mamepuas rnakemuHUH2
Xaso ymka3sys4yaHiuau xamoa UCCUKTUKHU caknaw
Kypcamkuyiapu acocuda ymkasuseaH madKkukom
Hamuxanapu ©6ytu4a maxnaun onub 6opundu.
Xaeo ymkasyg4yaH naxmaruk ucumys4du Kkammaamau
nakem HaMyHacu 3He HKopu Kypcamkud (70,7
om*/cm?c) kald amou. lNap ucumysyu Kamnamiu
rnakem HamyHasapu UCCUKIIUK cakriaw Xycycusi-
mu 6yduya 3sHe rKopu HamuxaHu (63%) Kyp-
camiu. Makonada, wyHuHz0ek, 6onanap ycmku
KuGumu yd4yH nakKkem MamepuannapuHu maH-
nawda ynapHuHe Kynausnauau, eHeusnnuau, eaua-
POCKOMUKU2u, euroasnnepeeHaueu, Yyudamaunuau
ga 006-xag0 wapoumuza Moc/ueuHuU 3bmubopaa
oUW 8a UCmMebMOJIHU manabuHu ypaaHaaH xos10a,
Mamepuas fnakemuHU maecusi amuw Mmacaaacu
ypeaHub Yukunou.

Kanum cy3nap: mabuuli, cuHmemuk, apanaw
morna, CUHMEroH, Xxosnnogaubep, muHcyneum,
cuMmex, XyH, fap, 8amuH, faxma, WepCmuH,
wepcmerioH, ucumysyu Kamisam.
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TalKEeHTCKUIA MHCTUTYT TEKCTUINBHOM U NErkon
NMPOMBbILLITEHHOCTK

AHHOMauyus. B cmamee paccmompeHbl 8udbl
Mamepuarios, MpuMeHsieMbix 07151 ymenssitowux crio-
es sepxHeli 00ex0bl, m.e. bblu uly4yeHbl 0bpa3uybl
Mamepuarnos U3 HamypasbHbIX, CUHMeMmMuU4YeCcKuX
U CMewaHHbIX 80JI0KOH, UX MOJIUUHA, M0BEPXHOCM-
Hasi MIomHocmab, npuaodHocms 0ris orpedesieHHoU
memnepamypsbl, npeuMmyujecmea U Hedocmamku,
a makxe 8030yxornpoHuUyaemMocms U mernmnocbepe-
earouue ceoticmea. lNpuHumas 6o eHUMaHuUe, 4mo
mennocbepezsaroujue Mamepuarsl Mpensmemayom
rnocmynneHuro xoso0da u3 eHewHel cpedbl u noddep-
xuearom mennogol banaHc mena, 0ns co3daHusi
sepxHel 00ex0dbl, coomeemcmeayrowel KnumMamu-
YeckuMm ycrnogsusiM Y3bekucmaHa, rpoaHanu3upo-
8aHbl pe3yribmamal MpPo8edeHHo20 UCCrIed08aHUs:
rnokasamesnu 6030yxonpoHuyaemMocmu U mernio-
cbepexeHusi 00exObl, ee 8HewHe20 Mamepuana u
ymennumens. o eo30yxonpoHuyaemocmu obpasey,
xs0n4amobymaxkHo20 ¢ri0s ymennumeris bbii pageH
HaueblcweMmy rnokazamento (70,7 Om3/cm?c). Mo men-
nocbepexeHuro Haubonbwul pesynsmam (63%)
rokasa’su rnapHble obpasubl ¢ 8EPXHUM U ymenisito-
wum crosmu. pu ebibope Mamepuanos 8epxHe20
cros1 011 demckouli eepxHeli 00ex0bl y4umbI8anuch
KOMGbOPMHOCMb, J/1€2KOCMb, 2U2POCKOMUYHOCb,
aunoarsnnepaeHHoCmb, U3HOCOCMOUKOCMb, COOM-
semcmaeue no2odHbIM ycrosusm. [aHbl pekomeHOa-
yuu 0ns mamepuasog eepxHel 00ex0bl C y4emom
rnompebumerbCKo20 crpoca.

Knro4yeenlie crioea: HamypasbHOe 80/10KHO, CUH-
memu4eckoe 80JI0KHO, CMeCO80€ B80JI0KHO, CUHME-
0H, xorioghatibep, muHcynem, CIuMMeKC, Wepcma,
repo, 8amuH, XJ10MOK, WePCMUH, WepCmeroH, MUHe-
parnbHasi ama, neHornaacm, ymennsaowud cod.

THE USE OF INSULATING MATERIALS IN
SETS OF OUTERWEAR AND THEIR SPECIAL
PROPERTIES

Rasulova Mastura Kabilovna,
Doctor of Technical Sciences, Assistant Professor;

Khodjaeva Kamola Turdiyevna,
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Tashkent Institute of Textile and Light Industry

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

KUAMMJIap HMLILIA06 YUKWIraH Ba TaJKUK
KuanHrad (Besshaposhnikova, Klimova, &
Kovaleva, 2018). ByHja nakeT MaTepuaiu
y4yH aBpaJIMK rasjiama cudpaTuzia sHru ToJja-
BUI TapKuO6JIM MaTepuasl TaBCUS ITUJITAH.

Maskyp uamuil TagKUKoT uiiuja (Karta-
shova & Klesnik, 2021) 6os1a51ap yCTKU KMHHU-
MU NNaKeTUJa KHMUM OCTU Oy ILIJIUFUIaTu KOM-
bOPTAUK XyCycHUATH TaJKUK KUJIMHTaH. Ma-
TepraJ NaKeTUHHU WAK/IJaHTHUpUILZAA yJaap-
HUHI QU3HK-MeXaHUK XYCyCUATJapu 3bTHU-
6opra oJIMHTaH.

XaxXMUU MaTepua/uiap €épJlaMu/ia KUAUM
VCCUKJIMK CaKJIOBYM NAaKeTH KOHCTPYKLMSA-
CHUHH ONTUMAJ/LIAIITUPHUII XaM/]a KHUMMHUHT
KVI KaTJIaMJIM MIaKeTH LaKJ 6apKapopJIvMru-
HU GaxoJsiall 6yidnya 016 60puaraH UMUK
TaJKUKOT MLIJIapHU/a aBpasvK, acTapJUK Ba
VMCHUTYBYM KaTJlaM MaTepUaIJIApUHUHT XaBO
YTKa3yBYAHJUIM, HCCUKJMK CakJjall XycCy-
CUATUHUHI MaTepuas TOJIaBUM TapKUOUTra
OOFNMUKIUTY YpraHnu6 yukuiarad (Vershinina,
2019), (Klimova, 2019), (Aleynikova, 2006).

IOKopu/Jia KeJTUpUIATraH UIMUN TaJKUKOT
ULIApU/JA YCTKU KUHMHUM Y4YyH NaKeT MaTe-
pUa/IMHU TaHJall, MaTepuas NaKeTH y4yH
aBpaJiUK, acTap/JMK, MWCUTYBUYM MaTepual
XyCyCUATH Y36€KUCTOH UKJUM LIAPOUTHHH
bTUOOpPra OJITaH X0J/a TaJKUK KUJIMHMa-
raH. llly 601c Y36eKUCTOH UKJIMM IIapOUTHHU
xyco6ra 0116, 6os1anap yuyH GyHKIIMOHAJ Ba
3KCIJIyaTallMOH Tasabra »kaBob 6epyBYHU yCT-
KU KHUMM y4yH MaTepuas MaKeTUHU IIaKJI-
JAHTUPHUII XaMJa TaJKUK KWJIULI J10J13ap0
MacaJia XMcobJ1aHa/Iu.

MaTepuas Ba MeTOAJIap

MabyMKH, Y36eKMCTOH MKJIMMM Y3ra-
pyBUYaH 6y1u6, Kui pacauga doitananuia-
JIUTaH YCTKU KUWUMMJIap UCTEebMOJIYU Tanab-
Jlapura »aBo6 6epuilu Jio3UM. MaMsiakaTu-
MU3HUHT aKCapuAT KUCMHJA COBYK MaBCyM
OKTAOpJaH MapTraya JaBoM 3Taju. byHpaai
MKJIUM IIapouTHJa QyHKIMOHAJ Ba 3ProHO-
MUK Tajlabra »aBob6 OepyBYd KyJadh xam/ja
HMCCUK YCTKU KHMUM KUWUILI TaBCUS STUIA/IU.
YCTKM KUWKUM MMaKeTH, aCOCaH, NCCUK, CaKJIOB-
4y Ba 11y 6MJIaH 6Upra, eHruJ Ba3Hra sra 6y-
JIUIIU KepaK. ByHUHT y4yH ulL1a6 YMKapuIl
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KOpXOHaJlapu/Jila TypJd HCUTYBYM KaT/aM-
JgapaaH ¢onpananunaau (Nazarenko, 2006).

MabsiyMKH, YCTKM KMUMM aBpa, acTap Ba
HMCUTYBYM KaTJaMJaH ubopat 6y116, KHHUM
NaKeTHHU TAlIKWJI 3TaAu. UCCUK/IMK caKJ/10B-
Yyl MaTepHa/UJIapHUHI acocuil Basudacu
TallKd MYXUTJAH COBYK KHPHUO KeJIUIIWra
TYCKUHJIMK KWJIaJU Ba TAaHAaHUHI UCCUKJIUK
MyBO3aHaTUHMU yu1ab Typaju. by xapaéH ma-
Tepyas NaKeTH ToJlaJlapyd opacu/ia »Koujaul-
raH xaBo Tydaiiu cogup 6ysaanu (Goryachev,
2002).

YcTKM KUMMMJAp MILIA0 4YMKapUILAa,
acocaH, TaOMUH, CHHTETHK Ba apaJiall ToJ1alx
UCHUTYBYM KaTJamJjapJaH <¢onasaHuaasu
(Kulichenko, 2005), (Nazarova & Romanov,
2016):

- TaOUMUHN - KalTa HIIJIaHMaraH €éKu MHU-
HUMaJl KalTa MIJIaHaJMraH, TaOMUHA KeJuob
YUKUIIU XKYH, TaXTa Ba 601IKa ToJjiaaap;

- CUHTETHUK - IOJINICTepP, CUHTETUK HC-
CUKJIMK CaKJIOBYM MaTepuasjiap Ba HepTHU
KalTa UIJIALIHUHT OOIIKA CyHBUH MaxCy-
JIOTJIapU/iaH OJIMHAJJMraH TOJ1a;

- KOMOUWHaLMAJIAaHTraH — TabUUH Ba CUHTe-
THUK TOJIaJIaPHU V3 UYUra OJITaH apaJiall KOM-
no3uLMsaapra sra.

WCcCcUKJIMK CcaKJIOBUM MaTepuasa Kypcar-
KU4lapu 6yiuva TabWMWUU ToJslald MaTepu-
aJylap CMHTETUK TOJIaJIUJiaH YCTYHAUD, Jie-
KUH LIAKJUHU cakjaab Koamaugu. LlyHuHr
y4yH YHJAH 6oJjiajap KUMKMMJapyu THUKHULIJA
doljanaHul TaBcUA ITUAMaMU. ByHzaH
TallKapy, OMO0JOTUK OMUJIJIAap TA'bCUPH HATH-
xacuja (Kys JMYUHKaJapUHUHT Kynaluiny)
Maxcysa0T cudaTtu mnacasggu. CUHTETHUK TO-
JlajapJlaH TalépJiaHraH HWCUTYBYU MaTepu-
aJl eHT'WJ, UCCUK, YUJAMJIH, IIaKJIUHU AXIIH
CaKJIaulu Ba MaBCyMUM KUMHUMJIapra Moc Ke-
snaau (Bessonova, 2005).

Tabuuil UCCUK/IMK CaKJ0BYM MaTepuas-
Jlap acpJsap JaBoMuja uuuiatuiarad. Pakar
TEXHOJIOTHUAJIAD PHUBOMJIAHMIIM  HaTHXa-
CUJia )KYH Ba MaXTaHU TO3asall Xam/ia Kau-
Ta MULIAIl TakoMW/uIamub 6opau. KakTa
UULIalljad TabUuuMid MaTepUa/IapHUHT XY-
CycuATapy AXIIWJIaHa[Y Ba yJap MyKappap
paBulla KUMMaTaAawagu. Tabuuil Tosanu
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Abstract. The article discusses types of insulating
layers used for outerwear, i.e. materials made with
natural, synthetic and mixed fibers, their thickness,
surface density, suitability for certain temperatures,
advantages and disadvantages, as well as their air
permeability and heat storage properties of packaging
samples. Taking into account the fact that heat-
retaining materials prevent the intake of cold from
the outer ambience and maintain the thermal balance
of the body as well as in view to create a package
of outerwear that will meet climatic conditions of
Uzbekistan, findings have been reviewed and
the study - launched based on the indicators of
air permeability and heat saving properties of the
insulation package, lining and insulation. As for the
air permeability, readings of a cotton insulation bag
sample reached the highest point (70.7 dm®cm?s).
As per the heat saving indicators, the highest point
was shown by paired (63 %) packaging samples
with heating layers. When choosing packaging
materials for children’s outerwear, consideration
was given to their comfort, lightness, hygroscopicity,
hypoallergenicity, wear resistance, compatibility
with weather conditions, the issue of recommending
packaging materials at account of consumer demand,
has been closely studied.

Keywords: natural fiber, synthetic fiber, blended
fiber, sintepon, holofiber, tinsulet, slimtex, wool,
feather, batting, cotton, woolen, woolstepon, mineral
wool, foam, insulation layer.

HCCUKJIMK CaKJOBYM MaTepUa/JIapHU HCCHK,
XaBoJia cakJjall KUHWWH (MCCUK 00-XaBo Iia-
poUTHAA Kys IMYMHKaNMapu Kynasaau). Ly ca-
62611 -30 °C coByK/iaH IOKOPH 6yIMaraH Xy-
AyiJ1ap/ia TabOUHUKM UCCUKJIMK CaKJIOBYM MaTe-
puasiapra 6y/rad Tasab nact 6yaau. AMMo
xaBo xapopatu -30 °C 6yirana, Ta6UMn UCH-
TYBYU KATJaMJId MaTepuaJsjiapra 6y/raH Ta-
J1a6 opTaau. KUIIKY KUHUMJIAp YYYH MCCUK-
JIMK CaKJIOBYM MaTepuas cupaTuja Kyuiap,
F03 6KHU Yp/laK, OKKYII NaT/IapHu UILJIATUIAAH
(Murashova, 2008).

Ou6 GopwiraH TaxXJIUJA  HaTHXKaJja-
pu acocuga (Klimova, Prognozirovaniye
svoystv termoreguliruyushchikh materialov i
proyektirovaniye paketov teplozashchitnykh
izdeliy [Predicting the properties of thermal-
regulating materials and designing packages of
thermal protection products], 2021) uccuxank
CaKJIOBYM MaTepUAJIAPHUHT COBYKKA YU/jaM-
JIMJIK Jlapakacu Kyrdujarnda 6eruiasu:
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- 60 r: -0 °C ravya 6yiraH XaBo xapopaTu
Y4YyH TaBCHUS ITUIAY;

- 80-100r:-10 °C raua 6ysiraH XaBo Xapo-
paTH y4yH TaBCUS ITUIAY;

- 100-150 r: -15-18 °C raua 6yraH XaBo
XapopaTH y4yH MyJKaJlJIaHTaH;

- 150-300 r: -50 °C raya 6y/iraH 0Kopu
Jlapaka/larv UCUTYBYH KaTJ/IaM.

IOkopuparu QukpaapAaH Keaubd 4YUKUO,
YCTKU KMUMHM y4YH KYJ/IJIAaHAJAUTaH UCUTYBYU
KaTJIaM MaTepUaJIapUHU YPTraHUIl, MaTepH-
aJl MaKeTJapUHUHT QU3UK-MEXaHUK XYCYCH-
ATJApUHU aHUKJall Basudacu GearuaaH/u.
TagKuKoT 00beKTH cudaTHAa TUKYBUYUIHK
CaHOATHJAA KYJUIAHAJUraH MCUTYBYM KaT-
JlaM MaTepuaslJlapu TypJapy TaHJab OJIMH-

A1 xamza TolKeHT TYKMMAauUIMK Ba €HTHJI
caHoaT MHCTUTYTHU Kowmugaru Centex.Uz Jia-
6opaTtopusicH/la MaBXy/, MeTOAMKaJap aco-
cyZia TOKPUOGABUM TAaJKUKOT UILJIAPU OJIHO
6opuagu (Zhernitsyn, 2007).

HUccukIuMK  cak/ioBYM — MaTepuasliap-
HUHT OFUPJIUTH, COBYK 006-XaBora 4ujam-
JIWJIIMK Japaxkacy, MaTephaJHUHT ad3a-
JIMK Ba KaMYWJIMKJIapu 1-)KaABasija KesTH-
puaran (Kulichenko, Razrabotka modeley
i eksperimental’nykh metodov izucheniya
vozdukhopronitsayemosti tekstil’'nykh
materialov [Development of models and
experimental methods for studying the air
permeability of textile materials], 2005),
(Shapochka, 2010).

1-:xkaaBaj
I/ICCHK,JII/IK CaKJIOBYU MaTepHa/iap XxaKkuaa MmabJIyMOT
Ne HamyHa Matepunan 06-xaBo Adzannuru Kamunnurmn
OFUpPNINIU
CuWHTENOH
_ _180 v v
15, 09C | anaoru e, |, 97 o de
1 102 X ymgamnm yey yKotaa
T — xapopaTu y4yH Ba 31eKTpraHuLL
MYrpKannaHraH Xycycusitura ara
Knumésuin m -
-15..-18°C e oq,qav MrpocKonNnKNnK
xaBo nap vwnartunvan- 0 napaxana sa
2 80,0 au, roBunraHga y3
xapopaTtu y4yH o ANeKTpnaHuL
- XYCYCUSITUHN NYKOT-
MYrmKannaHraH o Xycycusitura ara
Mangu, Ymgamnm
—20 © B
0 LLakn 6apkapop, 0-20 °C xaso
—50 °C paH nact xapopatuaa
. WCCUKMNWK caknalll
GynmaraH xaBo TaHagaH TEPHUHT
3 180 apopatit yuyn | <YCYCUATM IOKOpH, axpanuim kynasam
Xapop vy €Hrun, tBULLIra P ynasg
MYrpKanmnaHraH Ba ArekTprnaHuLw
yngamnm
Xycycusitura ara
—10 °C rava Mceunk caknosyn, .
oynraH xaBo wakn 6apkapop HamHm wiummaim
4 85 y ’ Ba AreKTprnaHuLw
xapopaTtu y4yH rmnoanneprex,
8 Xycycusitura ara
MYIpKanmnaHraH | toBulira Ymgamnm
Mrpockonuk, -10 °C xaBo
HIUI, UCCUKMNKHU TMOa TaHagaH
0 °C na nacr e , nechkn xapopatuaa TaHaga
9 AXWM caknangm, Tep axpanuium
6yrnmaraH xaBo M N
5 \ 4 —,& ‘ 28,5 anekTpnaHMamnau, | kynasau, ofup BasHra
5 | XxapopaTu y4yH
%fq. { - HaMIUK Ba XaBOHW | 3ra, anneprusacu 6op
N T W MYIpKannaHraH .
- . AXLM YTKa3agm WHCOHNapra TaBcusi
aTunManam
Kyn nwnatunranga,
Vcecurkka ymaamnu
o matepuan 6ypuinb
0 °C paH nact Ba HaAMITUKHU
- - KeTagu, UCUTYBYM
OynmaraH xaBo AXWW yTKa3aau,
6 63,5 ADODATH VUVH NCCIKAAKHIA KaTnam opacuaaru
Xapop yay KInkH XaBo keTn6 énunwimnt
MyrpKannaHraH | Saxwwu caknangu,
" KETULIN MYMKWH,
3neKkTpnaHManau M
3cKMpaau Ba Ynpunam
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BatuH
EHrun 6ynuwwura Unnamens. kvn
-15...-18 °C KapamacaaH A kY
aBo WCCUKMNWK caknalwl nunarunraha
7 150 X énnwmnb, Y3 NCCUKMNMK
XapopaTtu YYyH | Adapaxkacu HoKopw,
_ XYCYCUSITUHMN TE3
MyJrpKanmnaHraH | HaMnvK Ba XaBOHMU o
. nykotagu
AXLIM YTKa3agm
-50 °C paH Tabuuin nccuk Anneprusicu 6op
toKopy 6ynraH | caknanmgu, HaMnWK | UHCOHNapra TaBcusi
8 550-700 | xaBo xapopaTu Ba XaBOHM sIXWK | aTunmanaun. Knp osuw
YYYH yTkasagu MaluMHacuaa oBuILL
MyrKannaHraH TaBcusi 3aTUNMangmn
—50 °C gaH nact| >KyH Ba BUCKO3a
8 MMrpockonuKknmru
OynmaraH xaBo Tonanu,
9 220 nacT, HAMIUKHU XN
XapopaTtu Y4yH | WCCUKIMKHW SXLIN . .
8 . yTkazmangm
MYrpKanmnaHraH caknamnm
KyH Ba cMHTETUK
_50°C pa nacr Tonanm, CuviHTenoHaaH xyna
6ynmaraH xaso WNCCUKITNKHU OFfUp, KMP HOBULL
10 100-600 AXLM caknanam, MalumHacu Ba
XxapopaTtu y4yH .
_ TMrPOCKOMMKIIAT Kynga 1oBuLL TaBcus
MyrpKannaHraH o
CUHTETUK Tonanap aTUNManam
kabwu
2-KaaBaJji
YCTKM KMIUM NaKeT/IapUHUHT PU3NK-MeXaHUK XyCyCUATIapH
XaBo
Mare- yT- Uccuk-
MaTtepuan Maket Maket
Matepuan | puwan Ka3yB- NUK
naketu Kkat- | MaTtepuan KanuH- r03a
Ne HamyHa 103a 3U4- | KarnuH- YaHnu- | caknaw
namnapu apTukynu ) nnrn, | 3nMunu-
nuru, r/m? | nuru, ) m, xycycus-
Tapkuou MM m, r/m 3 o
MM am’/ ™, %
cm?c
1—nnawbon | o 5176 | 1130 0,2
MaTepuan
2 —
1 CUHTENOH apt — 0171 150-240 3,0 3,35 296,3 324 39
3- G-405 21,0 0,15
resunumH
1 —actapnuk | apt — 2167 58,0 0,1
2- ID-76 140-180 1,1
2 CUHTEMNOH 1,2 200,6 28,12 31
1-capxa | - 6163 | 1190 0,2
acTapnvk
3 2 — BaTWH C152-CK 260 -300 | 1,8-3,5 3,9 379,0 28,12 46
1 — nnawo6on
apT — 2167 113,0 0,2
MaTepuan
2 — xonno- coot
4 M MPUM ZP 250-300 0,9 1,5 470,0 39,8 61
dainbep
8391
B apt — 597
3 — actapnuk 1507 57,0 0,1
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1—nnawbon | - 5167 | 1130 0,2
marepuarn
2 —nap P-0212534 | 410-420 2,4 27 582,6 32,4 63
apt — 597
3 — actapnuk 1507 57,0 0,1
1 —appac apt — 101 133,0 0,3
2 — naxta BC-082-
630 3,9
0080-013 4,3 820,6 70,7 51
3 —actapnuk | apt — 597
1507 57,0 0,1
1—nnawbon | o 5167 | 1130 0,2
maTepuarn
2 — XyH ST24 430,0 4,8 5,1 600,0 37,7 48
apT — 597
3 — actapnuk 1507 57,0 0,1
1—nnawbon | o 5167 | 1130 0,2
maTepuarn
2 — WEepCTUH RW-G 220,0 0,9 1,2 390,0 45,0 55
B apt — 597
3 — actapnuk 1507 57,0 0,1
1-nnawbon | . 5167 | 1130 0,2
maTepuan
2- F10235 180-220 3,0 4,5 375,0 42,4 50
LLIEepCTENOH
apT — 597
3 — actapnuk 1507 57,0 0,1

Kentupuiaran MabJayMOTJapAaH KypHUUI
MYMKHUHKH, YCTKU KUHUM Y4YYH KyJJIaHA[U-
raH UCUTYBYM KaTJlaM MaTepua/JIapy TypJiu
OFUpJIMKJa 0y/aub, 00-xaBora 4UJaMJIAJIUK
Jlapakacy TypJyya XamJa KyJIJIaHUIIWra Ka-
pab ap3a/IMK Ba KaMUMJIMKJIapTra ara.

TagKUKOT HaTWXKAaJIapH

TaAKUKOT UIIMHU OJIM6 GOpUIIAAaH MaK-

caj 6oJ1a1ap YCTKU KHMMMHU yYYH NMAaKeT MaTe-
pUa/IJIapUHU MAK/UIAaHTHPHUII Ba Y36€KHUCTOH
UKJUM IIAapOMTHrAa MOC OVJraH HCHUTYBYHU
KaTJJaMHH TaHJIAlll XaM/Jia TaBCUS STHLIIUD.
lllynu apTHUGOpra 016, TaOUUM, CUHTETHUK
Ba apaJialll ToJIaJIM UCCUKJUK CaKJOBYU Ma-
TEpUA/JIAPHUHT XYCYCUSTJApU YpraHuagu
(2-xapBau).

3-kaaBaj
Ta6unii Ba CHHTETHMK UCCHKJ/IUK CaKJIOBYU MaTepUa/iap
KypcaTKu4wiapu

Ne Kypcatkmunap Tabuui NCCUKNUK CUHTETUK UCCUKITUK CaKNOBYU

CaknoBYM MaTepuarn martepuan
1 VIccuKnmkHM caknall gapaxacu Abno Axwwr/abno
2 | Komnpeccus KOkopu Ypraua
3 Orvpnnk MuHuman McunTyBum KaTnamra 60Fnmk
4 | Ynpamnunuk Ypravua FOkopwm
5 | Hamnvik Gunax y3apo Tabevpu TaBcusa aTunmanam KOkopwu 6apkapopnuk
6 | XaBo yTkadyB4aHnuUrm Abno Ypraua
7 | XaXMUHKU TUKNaLW Te3nurm Ypraua FOkopu
8 |Baaudacy Kypyk wapoutnap YarapysuaH LwapouTnap
9 |[Hapx HOkopwu VYpraua
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KazpBangan KypuHUOG TYypuUOAUKH, Ta-
OMHUN MCCUKJIUK CaKJOBYM MaTepHUaJTHUHT
MCCUKJIMKHU CaKJjall Jlapa)kacyd Ba XaBO yT-
Ka3yBYaHJIMIH a’bJlo, KOMIPECCUOH XYCYCHS-
THU Ba Hapxu OYyiMYa HOKOPHU KypcaTKHhura
sra. CUHTeTUK HCCUKJIMK CaKJOBYM MaTe-
pUa/IJIapHUHT 3Ca UCCUKJMKHM CakJall Ja-
pakacd, 4YWUAAMJWJIWTH, XAKMHM THKJALI
TE€3JIMTU HKOPH; KOMIPECCUOH XYCYCHSTH,
XAaBO yTKa3yBYaHJUIM Ba Hapxu OyiKya 3ca
ypTaya kypcaTkuura ara (Mestnikov, 1999),
(Rapatsevich, Kovchur, & Shaydorov, 2007).

016 GopuJraH TaxJ/WJIap IIyHU Kyp-
CaT/AMKH, 6apya Typ/iaru UCCUKJ/MK CaKJI0BYU
MaTepuasljlap y3ura Xoc XycycusiTjapra ara
6y/nb, MabJyM acCOPTUMEHTAAru GoJjasap
YCTKW KUMMMUTA KyJIJ1all y4yH yJapHUHT Qu-
3MK-MeXaHUK XyCyCUATJAapWHU ypraHUll Ba
TaJIKUK KUJIUII Tasnab sTuaagu (Shaydorov &
Garskaya, 2007), (Ves uteplitelya na m? dlya
zimney kurtki [Insulation weight per m? for a
winter jacket] , 2021).

TaagKUKOT HaTHKaJIapH TAXITUIA

BoJiasiap yCTKM KUMKMMU Y4YyH KyJIJIaHa|U-
raH aBpaJIMK, acTapJIMK Ba UCUTYBYH KaTJaM
MaTepUaJIaApUHUHT KaJIMHJIUTH, 1032 3UYJIU-
I'M Ba NaKeT MaTepPUATHUHT KaJIMHJIUTH, XaBO
YTKa3yBYaHJIUIHM, UCCUKJIUK CaKJall KypcaT-
KU4JIapy JlabopaTopus LIAPOUTHUAA TaXKpHU-
6aBUM TaJKUKOT HaTWXXacuJa aHUKJIAHAU
(3->kagBad).

XaBO YTKa3yBYaHJMUK Ba HCCUKJIHK
cakJiall XyCyCUsITJIapu OyiHh4Ya OJIMHTaH Ha-
THXKaJap JuarpaMma KypUHHUIINWAA KeJTH-
puagu (1-2-pacmaap).
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1-pacm. [lakeT HaMyHa/ITApUHUHT XaBO
YTKa3yBYaHJIMK KypcaTKU4Japu
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2-pacm. [lakeT HaMyHa/IaApMHUHT UCCUKJIUK
CaKJ/Iall XyCyCHSATH KypcaTKU4JIapu

TagKUKOT HaTWKaJlapu LIYHU KypcaTa-
JIUKY, XaBO VTKa3yBYaHJWK OyHM4Ya mNaxTa-
JIMK UCUTYBYM KaTJaMJIM NAaKeT HaMyHacu
3HT I0KOPH KypcaTkuura ara (70,7 gm*/cM?c).
[llepcTHH Ba lIepCTENOH UCUTYBYM KAaTJIaMJI1
NaKeT HAMYHAaCMHUHT XaBO yTKa3yBYaHJIUIU
45,0 Ba 42,4 nm?*/cM?c ra TeHr 6ysaau. Uccuk-
JIUK CaKJ1all XyCyCUSITH OYh4Ya 3HT OKOPH Ha-
TkaHU nap (63 %) Ba xosnodaiibep (61 %)
VCHUTYBYM KaTJIaMJ/IM TaKeT HaMyHaJslapH, YH-
JlaH KeluH wmwepcTtuH (55 %) Ba wepcTenoH
(51%) ucuTyBYM KaT/1aMJIM NaKeT HaMyHa-
Jlapu Kypcatau. CunTenoH (2-HaMyHa) Ba Ba-
TUH (3-HaMyHa) UCUTYBYM KATJIaMJW NaKeT
HAaMYHAaCUHUHI XaBO YTKa3yBYaHJUru 28,12
aM3/cM?c ra TeHr 6yaau. UCCUK/IUK cakjiall
XyCycusTH 3ca 1- Ba 2-HamyHasiap/a 39 % Ba
31 % KypcaTKHU4YHU Kailj 3TAU.

XyJs10casap

YcTKY KMHMMJIAp YYYH UCUTYBYHU KaTJ/aM
TypJlapH, YJIapHUHT KQJIMHJIUTH, 1032 3U4JIU-
I, MabJIyM XapopaTra MOCJWTH, adp3a/IUK
Ba KaMYWJIMKJApW XaM/ia NakeT HaMyHaJa-
PUHUHT XaBO YTKa3yBYaHJIMIU Ba UCCUKJIHUK
caKjall XyCyCUATJIapu VpraHub YUKUJIAM.
OJiMHraH HaTWXKaJlap UWYHU KypcaTAUKH, 60-
JlaJlap YCTKA KUWMMM NMaKeTUHU LIaKJIJIaH-
TUPHUILI YYyH Xap OWpP UCUTYBYMU MaTepHua-
HUHT XyCYCUATJIAPUHU YYKYP TaXJIUJI KUJINILL
Ba Y36eKHCTOH UKJIUM IIAPOUTUHU XUCobOTra
0/11M0, MaKeT MaTepUa/IJIapUHU TaHJAll TaB-
Cus 3TUJIAM.

KeitmHru 6ockuy/ia 60s1asap yCTKU KUWU-
MH{/la TaKeT MaTepralylapyu YYyH KyJ1aHaiu-
raH aBpaJIMK Ba acTapJIMK rasjaMaJJapHUHT
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OU3MK-MeXaHUK KypCaTKUUJIAPUHU TAJAKUK HaMyHaJIJApPUHUHT ONTUMaJ BapUaHTUHHU
KWJIMII XaM/Jla UCHUTYBYM KaT/JaMJIM MakKeT MUILIa6 YMKUII Basudacu 6esiruiaH/iu.
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AHHOmMauyus. Maxcyc KulduMHu 3Kcrislyamayusi
Kunuw mobalHuda yHuHe ocmuda Memabosiuk Mmax-
cynomrnap, ibHU byF-ea3 8a Ham ¢ha3a KypuHuwuoda-
au mep mynnaHaou. MwyunapHuHa MexHam yHym-
Oopiu2UHU OWUPUW 8a OpeaHU3MHUHZ Komghopm
Myxumu, STbHU Maxcyc Kulum ocmudaau onmumarl
MUKPOUKIUMHU caknab Komuw yd4yH myrnaHeaH
Hamuk e8a bowka memabonuk maxcyrnomaapHU
me30a 6apmapagh amuw 103uM. Ywby mMyamMmMOHU
equw ycynu MexHamHUH2 OFUP/IUK Oapaxacu ea
ampog-myxum rnapamempriapuHuHe yseapuwu 6u-
niaH 6ofrnuk 6yrnzaH UHCOH maHacu moMoHudaH uc-
CUKIUK y3amusuwu XonamuHu Mebéprawmupulu-
ea KapamurseaH bynuwu kepak. KyluneaH Myammo
Maxcyc KuliumM KOHCMPYKUUSICUHUHE payuoHannuau
éKu mMaxcyc Kutiumborn MamorsnapHUHe 2u2UEHUK Xy-
cycusmuHu owupuw Gynu 6unaH 6bapmapag amu-
nuwu  MymKuH. Ma3skyp makonada asmomoburib
caHoamu KopxoHanapu uwdyurapu y4yH mascusi
amunaémeaH sHau monasuli mapkubnu e2asna-
madaH matliépraHeaH ea amasidazu Maxcyc Kulum
ocmudaau MUKPOUKIUM rapaMmempriapu aHukKmiaH-
eaH xamola OfluH2aH Hamuxanap Kuécul maxaur
KunuHeaH. [ueueHUK Xxycycusmu owupurnzaH siHau
monasuli mapkubnu eaznamadaH mauéprnaHaaH
Maxcyc Kutiumda MUKPOUKITUMHUH2 KoMgbopm dapa-
JKacu Kald amusieaH 8a Ma3Kyp Maxcyc Kulum ae-
momobusib 3ag00napuHUHe Uufys uexu uwdunapu
Y4yH mascusi amuJsi2aH.

Kanum cy3snap: kulum ocmu MUKPOUKIUMU,
UCCUKITUK  ymKa3y84YaHIIUK, eUsUEHUK Xycycusim,
sAHeu monasul mapKubnu 2asnama, Maxcyc KUUUM.
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Kupum

ByryHru KyH/ja MamJlakaTUMH3/a aBTO-
MOOUJIb CAaHOATH UKTHUCOAUETHHUHI Kajajl
pPUBOXJIAaHAETraH coxajlapujaH Oupura a-
JIaHu O, ¥36eK aBTOCAaHOATH 3aMOHABUU TeX-
HoJIOTUSIJIap OWJIaH KMX03JIaHraH KyImjab
KOPXOHaJIapHU y3 MYWra oJsajud. Xo3upja
aBTOMOOWJIb MLLIA0 YUKApPHUII TapMOFHU-
Jfla 75 nmaH 3uén KopxoHaJsiap 6y/u6, yHAA
225 mMuHr Hadap/jaH OPTUK UIIYH BA XOJUM-
Jlap MexHaT KuJazau. Pecny6irkaMu3 aBTo-
MOOUJIb CaHOATHJArM MyaMMOJIAapHHU XaJ
3THII YYyH aBTOCAHOAT TAPMOFUHU PUBOX-
JIAHTUPULIHUHT 6apya 4yopa-TaAbupJapuHu
¥3 yyura onyBuu “2025 iusirada YsGekwc-
TOH Pecny6yinkaci aBTOMOGUJIb CAHOATUHU
PUBOKJIAHTUPHUII KOHIENIUACKH” JIOWUXACH
niniab yukuagu (The project “Concept for
the development of the automotive industry
of the Republic of Uzbekistan until 2025,
2019).

ABTOCaHOAT TapMOFHUJAru UILIab YMKa-
pUll  KapaéHJapUHU KOMIIJIEKC ONTH-
Ma/IJIAIUTUPUIIHUHT MYXMM MacaJjaJjapu-
JlaH 6upu - Oy “MHCOH - MeXHaT LIapou-
TH - MeXHAT 00'beKTH’ THU3UMHU 3JIEMEHTJia-
PUHUHT MyBoO3aHaTJu uvuiamuaup. 2016
WU Kabys KUJUHTaH “MexHaTHH MyXoda-
3a KMJIMII XaKu/Ja T KOHYHTra Kypa, KyJal
MexXHaT MIAaPOUTHUHU SPATHUII YIYH 3apapJiu
MIJIa0 YMKApULI Ba UKJIUMMHUUA OMUJIJIAp/aH
XUMOsI KUJIYBYM MaxXCyC KHUHMMJIAp WILIA6
YUKUII XaMJa WIIYUJIapHUA Oenys TabMUH-
Jlall GesiruJIaHTaH.
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ByryHru KyH/ia KaTTa Xa)M/a TYIJIaHTaH
WJIMMI MaTepuasljiap acocu/ia Maxcyc KUMUM-
HU (U3UOJOTUK-TUTUEHUK OaxoJiall ycCyJ-
Jlapu XaM/ia Me30HJIapu MIIab YUKUJIraH
(Ismail, Ammar, & El-Okeily, 1988), (Chen &
et al,, 2011), (Ueda & Havenith, 2005). Max-
CyC KMUMMOOI rasjaMajJlapHUHI TeXHUK Ba
TEXHOJIOTUK KYpCaTKU4JIapyh XaM/Zia Maxcyc
KMHAMMJIAp YpTacujaru yMyMUd MyHocabaT-
JIap ypHaTuAraH. Maxcyc KMHMMJIApHHU JIO-
Muxajall Ba MyaWsiH MeXHaT LIapOUTJ/apH
TajJabjapura MyBOOUK HULIA0 YUKAPUII-
HUHI aCOCUM MeTOJ0JIOTUK TaMOWUJIJIapu
HIaK/JIaHTUpUIrad. bBupok aBToMo6U/Ib ca-
HOATH KOpPXOHaJIapy MIIYMJIApPU MaxcyC K-
WMMJIapUHUHT XWMMOS, 3KCIJIyaTallMoOH, TH-
TMEeHUK Ba 3CTETUK XYCYyCUSATJIapy UKJIUM Ba
MexHaT IlapouTaapura 60fJIUKJIUTY eTapJid-
Yya ypraHuJMaraH.

Nuiab yuKapull KOpXOHaslapy MIIYMJIa-
pU y4YyH MyJDKaJIJIaHTaH MaxCyC KUMAMHUHT
cupaTHHU OedrWaaliuraH OMUJLJIap/JaH
6upu - Oy MeTeOpOJIOTHK LIapOUTJIapAUp.
YHra MyBOOUK, UINYUHUHI >KUCMOHMUK MUI
MHTEHCUBJIMTHY, UII KOWU/JIA OYJIUII BaKTUra
Kapab uuiab YuKapuil MapoUTH[A UHCOH-
HUHT UCCUKJ/IMK aJMallMHyBU Y4YH HOpMaJ
IIapOUTJ/IApPHU TabMHUHJIAWAUTraH rasjamMa Ba
KOHCTPYKIMA TaHJaHaAu. TaH/JaHraH ras-
JlaMa Ba KOHCTPYKLMS, IYHUHTJIEK, Maxcyc
KMAMMHUMHT 3KCIJIyaTauus MyJJaTh Ba M-
YMHUHT UIIYaHJIWK KOOWJIHUATHUHHU XaM OeJ-
rusaiau (Yermakova, 2006).

WMumab 4uKapuuja HHCOH HCCHUKJUK
@XpasMb YMKUIIMHUHT TETUILJIU Japakacu-
Jla Xap XWJl UHTEHCUBJIMK OUJIaH XxapakaT Ku-
Jaau. Uimdu :KMCMOHUM UL NauTUJA OPTUK-
4ya UCCUKJIUK Typalau KU3UO KETUIIU MyM-
kuH (Merabia & et al,, 2009). lllyHUHT y4yH
XaM MaxCyC KUMHMMJIap MIIab 4YMKapullja
yJapHUHT TUTMEeHUK TasabJsiapra »*aBob Oe-
PUIIMHU MHOOATTra OJIMII XaM KaTTa aXaMUAT
Kach sTagu.

ABTOMOGU/Ib CAaHOATH COXACHJA MaBXKY/[
O6yJraH MWHAUBUJYyaJl XUMOSI BOCHUTaJapu
(UXB) TaxiuIMHUHT KypcaTuinnya (Rasulova
& Mamasolieva, Features of increasing some
of the physical and mechanical properties
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AHHOMauus. B npouecce akcrnmyamayuu crney-
00ex0bl o0 Heli ckaruearmcsi rnpodyKmbl obme-
Ha sewecme — rnom 8 sude rnapoaas3osoll U enax-
HoU ¢hasbl. [ris nosbiweHuUss npou3eooumesibHocCmu
mpyda paboyux u noddep>kaHusi KOMGhopmHoU cpe-
Obl mesia, Mo ecmb OnMuMasibHO20 MUKPOK/IUMama
nod cneyuanbHoU 00exdol, Heobxodumo bbicmpo
ycmpaHsimb CKOMuwiytocsl eriagy u opyaue rnpodyk-
mbi 0bmeHa. Memod peweHusi amol 3adaqyu O0/mKeH
b6bImb HarmpaeneH Ha HOpManu3ayutd COCMOSIHUS
mennoobmeHa op2aHU3MOM 4Yesloeeka, c8s3aHHO20
C yposHeM msixecmu mpyda u U3MeHeHUeM rnapa-
mMempos eHewHel cpedbl. [Tpobrnema mMoxem bbimb
peweHa 3a c4yem [08bILEHUS payuoHaIbHOCMU
KOHCMPYKUUU crneyodexobl unu eu2ueHUYeCcKuX
ceolicme mkaHel creyodexobl. B daHHOU cmambe
onpedesnisiromcsl napamempbl MUKPOK/IUMama oo
creyuanbHol o00exdol U3 HoeoU B805I0KHUCMOU
maprnu, pexkomeHOosaHHOU Orisi pabomHUKO8 as-
momobunbHOU MPOMbIWIEHHOCMU, U po8ooumcs
cpasHUMesibHbIU aHanu3 [roJly4YeHHbIX pe3yrbma-
moe. 3aghukcuposaH ypo8eHb KOMGOPMHOCMU MUK-
poknumMama 8 crieyuasnbHoU 00exode, Mosly4YeHHbIU
briazo0apsi HOBOU KOMMO3UUUU 80/I0KOH C MO8bILEH-
HbIMU 2U2UeHUYeCKUMU ceolicmeamu, PEKOMEHOO-
g8aHHOU Or1s1 paboyux CcOOPOYHbIX UEeX08 asmoMo-
burnbHbIX 3a80008.

Knro4veebie crnoea: MUKPOKIUMam o0 00ex-
oo, mernnonpo8oOHOCMb, 2U2UeHUYeCKue Cceou-
cmea, Maprii C HO8bIM COOepXaHUEM BOJIOKOH,
crieyuanbHasi 00exoa.

METHODS FOR DETERMINING MICROCLIMATE
PARAMETERS UNDER CLOTHES

Mamasolieva Shokhista Lutfullaevna,
Senior Lecturer, Department of General Technical
Sciences and Technologies

Uzbek-Finnish Pedagogical Institute

Abstract. When using the overalls, metabolic
products accumulate under it - sweat in the
form of a vapor-gas and wet phase. To increase
productivity of workers and maintain a comfortable
body ambience, that is, an optimal microclimate
under special clothing, it is important to remove
accumulated moisture and other metabolic products
as soon as possible. The method for solving this
problem should be aimed at normalizing the state
of heat exchange by the human body, associated
with the level of severity of labor and changes in the
parameters of the external environment. The problem
can be solved by improving the design of work-wear
or the hygienic properties of the work-wear cloth.
This article determines parameters of the ambience
under special clothing made of a new fibrous gauze
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recommended for workers in the automotive industry
and compares the findings. The level of comfort of
the microclimate in special clothes made of gas with
a new composition of fibers with increased hygienic
properties, recommended for workers in assembly
shops of automobile plants, has been maintained.

Keywords: microclimate under clothing, thermal
conductivity, hygienic properties, gauze with a new
fiber content, special clothing.

of fabrics for workwear, 2021), (Rasulova &
Mamasoliyeva, 2020), Maxcyc KUHAHUM peaJs
HIapT-UapoXTJ/ap/ia YHUHT TUTHEHUK Talab-
Jlapura TYJIMK aBob 6epa osMaiiu. MaBxy/
MaxCyC KHMUM HII-CMeHa MOOalHU/a KyBBaT
capbJiaHUILY, SBHU TepJialll XapaéHu XUCO-
6ura MUIYMJIAPHUHT MeXHaT GaoJUATH YUyH
HOKYJIaUJIUK TyFAupagud. YyHKU Tep axpa-
JIUII aJIOMATJ/IapUHUHT NMakJo OYJUILM WH-
COH OpraHM3MH/la KOHBEKLUS Ba HypJIaHULI
UYynu OWJIaH MCCUKJIUK Y3aTWJIHIIWHU KHU-
MUHJIaITHpaAu. ByH/jla KHMUM OCTH MyXUTH-
Jla XaBO HAMJIUTY OpTa/i1, KHMKMM HaMJIaHaIu
Ba MHCOHHUHI KOMQOPT X0JIaTU Oy3uJaau
(Zhongxuana, Fengzhi, Yingxi, & Yi, 2004).

MexHaT $aosuATH JaBOMHUJACU KUCMO-
HUM XapakaT/jlap HaTWXacuja HII4YuIapja
MHTEHCUB Tep aXpaJulu Ky3aTuaagu. lly-
HUHT Y4YyH XaM TYpJIM XWJI )KUCMOHUU xapa-
KaTJapZa MaxcyC KHAMMHUHT UHCOH TaHaCH-
JlaH aXKpasub YMKaJUTaH UCCUK/JIUK OKUMUHHU
I0THUO, TAlIKU MyXUTra y3aTUIIMHU O6axoJall
Basudacu KyUUIJU.

KynruHa cyHbuil TosanapAaH (apkau
y1apoK, MOJiaJl TOJIaCU 3KOJIOTHMK TO3a XHCO00-
JIAaHUO, éFoY Ie/UII0JI03acuad oJMHagu. Mo-
JlaJl TOJJAaHUHT TapKUOU TOKCUK MoJJaJap Ba
OollIKa 3apapJiu apaJjaliMajiap/iad OyTyHJaul
xoJ1u. llly 6ouc Ma3Kyp ToJiajlap 3KOJIOTMK TO3a
Ba MHCOH CaJIOMaTJIMIM Y4YyH 3apapcu3 XoMa-
mé xucobsaHagu. ByHJaH Tamkapu, Mozas
TOJIACU/IAH TalépJiaHaIUTaH MaToJiap TabUui
MaToJlapra HucbaTaH OUp KaTop ad3a/yiuK-
Jlapra 3ra, TbHU HOKOpH Jlapakafjlard IUrpo-
CKONMKJIMK, XaBO VTKa3yBYaHJIMK, €HIUJUIUK,
YUAAMJIUJIMK, KyJIAUJIUK, MaUUHJIMK Ba X. K.

Mogan Ba maxra TOJIQJIApUHUHI KUMEBUU
TapKUOU OUp XWJ OYJIMLIMra Kapamad, Mojas
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naxrara Hucbartad 1,8 MapTa HAMJIMKHU KYTTPOK
IMMHII XyCyCUSITUTA 3ra. Mojas TOJTaCHHUHT
HAMJ/IMKHU aCCUMWISIUS  KWIMII HMMKOHUS-
TH NaxTa ToJiacura Hucobatad 50 % kyn 6y/1uo,
Oy MoJaJ ToJlaJld MaTOJIapHU KYpPYyK Ba HOKO-
pH XaBO yTKa3yBYaHJMK X0JIaTUIa KeJITHUPA/JH.
YHUHT 6y XyCyCHUATH OPraHU3MHUHT PU3H0JIO-
MK IMKJIM Ba GApKAPOPJIMTHMHH SXIIHAJIANAN
(Atkins & Thompson, 2011), (Wright, Mahmud-
Ali, & Bechtold, 2020), (Kozlowski, 2012).

Okopusa caHab yTujaraH XycycusiTJa-
pu Tydalau MoJaa ToJacu KyWUb TYKUJI-
raH MaToJlap/iaH TaWépJsiaHaJJuraH Maxcyc
KUUHUMJIap MKJUMU HUCCUK OYJIraH MHUHTaKa-
Jlap YYyH 3HI MakO0yJl 3KaHJUIA aHUKJIaH-
nu (Rasulova & Mamasolieva, Development
of fabrics for special clothing for workers of
the automotive Industry taking into account
the climatic conditions of Uzbekistan, 2021),
(Mamasolieva, Rasulova, & Norboeva).

XaBO XapopaTH Ba YHUHI XapaKaTJaHHUII
Te3JIMTU KaHYaJIMK MacT O0yJica, HCCUKJUK
IyHYQJIMK HypJaHUII OWJaH y3aTUJIA[IU.
IOKopu xapopaT/iiap/ia UCCHUKJIUMKHUHI KaT-
TarvHa MUKAOPU Tep OyFJIaHUIIA XUCOOHUTa
nykorunagu (Wu & Fan, 2008). Tep 6unan
6upra opraHusM CyB, BUTAMHH Ba MHUHepaJ
Ty3JIapHU XaM UyKoTaau. HaTuxkaaa TaHa cyB-
CU3JIaHUO, Mo/ ja1ap aJIMallMHYBU Oy3UIa/iu.
[llyHUHT y4YyH MCCUK LiexJap/ia UILJIaiUraH
MUIYMJIapra Ty3JIM ra3JjlaHraH CyB Ba TY3J1U CYyB
6epuiagu. Mnab yukapuil OGUHOJIAPUHUHT
M1 30HACH/aru xapopaT, HUCOMUW HaMJIMK Ba
XAaBO XapaKaT Te3JIMTMHUHT ONTHUMaJ Ba pyX-
caT 3TWIraH HopMmaJsapu “Umiab yumkKapuiu
OUHOJIApY MHUKPOUKJMMUHHUHT CaHUTAp-TH-
TMeHUK MebepJsapu” 6yindya TapTUOra coJiu-
Ha/H.

FOKopua caHab yTUITraH XoJ1aTAapHU yp-
raHraH Ba Tax/IMJ1 KUJIraH X0J1/1a, aBBTOMOOUJIb
CaHOATH MINYMJIAPU YIYH MAXCyC KUMUM Tau-
épJialiia 6U3 TOMOHJ@H fIpaTWJIraH rurue-
HUK XyCyCHUSITH OIIMPUJITaH Ba MaxCyc Nap/o03
fepuJirad naxra+Mo/aJ TOJIaJu rasjiamMajiaH
dolpananum taBcusa atunagu (Rasulova &
et al,, Issledovaniye ustoychivosti tekstil’'nykh
materialov k vneshnim vozdeystviyam i yeyo
zavisimost’ ot razlichnykh faktorov [Study of
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the resistance of textile materials to external
influences and its dependence on various
factors], 2021), (RF Patent No. 2739185,
2020).

MaTepwuaJs Ba MeToAJIap

KuiiuM ocTuaru MHUKPOMKJIMM XaBO
xapopary, HUCOWM HaMJIMK, KapboHaT-
aHTHU/JPU/ Ta3d MUKJIOPU Kabu OUp KaTop
KypcaTKu4jap OusaH 6axosaHagu. Kuiinm
OCTHUJIaTH MUKPOUKJIUM KYpCaTKUUJIAapHUHU
JlabopaTopusiapZa CTaHJApPT YyCyJaapjaH
dolijanaHral xoJ/a, rasjaManap Ba KH-
VUM NpeAMeTJIapuza yJadall €KW KUMAMHH
bolila/laHyBUMHUHT CYO'bEeKTUB peaKLUs-
CU OpKaJ/iM cMHab kypuil MyMkuH (Rasulova
& et al, Selection of sewing thread for
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connecting details of workwear from fabrics
of new structures, 2022), (Tashpulatov & et
al, 2022). bu3s TOMOH/AH TaBCUS 3TUJIAET-
raH naxTa+MoJiaj TOJlaJiM ra3jamMaZaH Tau-
épJIaHTaH MaxCcyC KMMKUM IpeaMeTiapza V-
yaHau. bynzaa tagkukoryu H. Muprosimnosa
TOMOHH/IaH SIpaTUJITaH MEeTOJ, Ba yCKyHa/laH
dompananuaau (Mirtolipova, 2022).
MUKpPOMKJUM mnapaMeTpJsiapu Kypcar-
KUYJIapUHA aHUKJAWAUraH yCKyHa KHUHUM
OCTHJAard MYXUTHUHI XapopaTd, HUCOUH

HaMJIMTU Ba KapOOHAT-aHTUAPHU]] MUKJOPHU-
HU KOMILJIEKC aHMKJAll XaMJla MabJyMOT-
JIapHU “OayTyc” opKasiki 6eBOoCUTa MOOUJIb
TeslepoHJarT WJIOBara y3aTHIl WUMKOHHHU
6epaau.

1-pacm. KuiiiM 0CTU MUKPOUK/IMMHU KYPCaTKUYJIaPUHU aHUKJ/IAlAUraH YCKyHa cCXeMacHu

Ma3skyp yckyHa (1-pacM) pacTypuid Tab-
MUHOTUHUHT KoJU “Arduino-1.8" factypuza
spaTUIrad 6yau6, yCKyHa Kylupaaru npej-
MeTJIap MaXXMYH/1aH TallKuj Tonrad: ESP-32
WiFi+Bluetooth - 6y 3amMmoHaBull MUKpOHa-
30paTyu 6y/u6, yHUHT éplaMU/Jia UHTEPHET
OpKaJiu MacopaBUi GOLIKApUJIa[UTaH YCKY-
Ha sspaTtuw MyMmkuH; CJMCU-811 CCS811 - 6y
I0KOpPU 3HEprus TeXOBUYMU paKaMJv ra3 JarT-
Yyury 6ynb, xaBoJaru KapboHaT-aHTUJIPU]
(CO,) MMKZOpH Ba y4ub IOpYBYM OpPraHUK
6upuxkMasapHuHr (TVOC) keHr ClieKTpUHU
anuknaugurad CCS801 sa MCU pmaTyukia-
pPUHU aHaJIOTJIM-pAaKaMJIM LIAKJIJAHTUPYB-
yu (ADC) 6usan OGupaamtupagu. lOkopu
3Heprusi TeXOBYM yUIOy JaTYUK YCKyHaJa
6aTapesiJid TAbMUHOT OMWJIaH MILJIAWAH, TE3
KU3UW/IM Ba IOKOPU Ce3yBYaHJMKKA 3ra;
DHT11/DHT22 - 6y xapopaT Ba HUCOUH
HaMJIMKHU aHUKJaWJAuradH JaT4ukiaap 0y-
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JIn6, HAMJIMK Ba TEPMOPE3UCTOPHHUHT XaXKM-
JIU JATYUKJIAPUJAH TAIKUJI TONTAH.

KuiuM oCcTM MyxXUTH MNapaMeTpJIapuHU
aHMKJAall MeTOJU IIyHJaH HOOpaTKH, KO-
pyza TaBcUOU KeJTUPHUJITaH YCKyHa Maxcyc
KUUMMHUHT U9KHM TOMOHMU/IAH KYKPaK KMUCMU
€éKM KypakJ/ap opacura 3JIJaCTUK TacMa ép-
JaMUa KOMJIAWITUPUIALU. YCKyHa HIOra
TYULMPUIMIIA OUJIaH KUKWUM OCTH MYXUTHU
napameTpJlapu KypcaTKW4Jlapu MOOUWJb Te-
JsiebOHJaru UJI0Ba/ia aKC 3TaAu.

Tapkukoruun H. MwuprosmnoBa MasKyp
MeTo/i épAaMu/ia Xxapoui Xu3MaTUUJIAPHUHT
Jlajla KUAMMHU OCTHUAArd MHUKPOUKJIMM Kyp-
CaTKU4JIapUHM HWHCOHHUHI CTaTUK (TUHY
TypraH) X0JlaTHh MMCOJMJA TaJKUK KUJITaH.
Maskyp MeToJ; 6U3 TOMOH/JAH aBTOMOOHWJIb
3aBOJIM MIIYMJIAPUHUHI JUHAMHUK (3KUCMO-
HUW XapakaTjaru) xoJaTyh y4yH TaTOUK K-
JINH/Y.
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TaagKUKOT HaTHKaJIapHu

TagkuKoT JaBoMuAa amajajard nax-
Ta + MOJIN3CTEP TOJIaJIM Ba TaBCUs 3TUIAET-
raH NaxTa + MoOJaJ TOoJIa/JIu rasjamajapaH
TaW€pJlaHraH MaxCyC KUUMMJIADHUHT KHU-
MMM OCTHJard MUKPOUKJIUMM NapaMeTpJiapH,
S'’bHU XapopaT, XaBOHUHI HUCOWUM HaMJIUTH
Xamjia xaBojaru Kap6onat-anruapuz (CO,)
KOHLEHTpPAlMACH MHUKJOPUHUHI CMeHa Jia-
BOMU/IArd KypCaTKU4JIapy ypraHulau.

“SamAUTO” MYXKHUHr HUFYB LieXy HII-
YuJIapu ypTacujia 6up KyHJHUK CMeHa JlaBo-
MH/Ia KHAUM OCTU MYXWTH NapaMeTpJlapuHU
aHUKJIALIra J0UpP TaJKUKOT/Iap 010 60puI-
Y Ba OJIMHTaH HaTWXaJsap 2-, 3- Ba 4-pacm-

33
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2-pacm. Kuium 0cTM MUKPOUKJIUMUHHUHT
CMeHa JaBOMUJArd XapopaT KypcaTKu4jiapu

2-pacMJaH KYpUHUO TypuUOJUKH, CMeHa
OOIIJIAaHUIIKUA aMaJIIaTH MMaxTa + MOJHU3CTEP
TOJIaJIaH TaWépJlaHTaH MaxcyC KUHHUM OCTH-
Jaru xapopat 26,5 °C, 6M3 TOMOH/aH TaBCHUSA
3TWIAETraH IaxTa-+ MoJaJ ToJIaJIM ras3JjiaMa-
JlaH TalépJlaHraH MaxcyC KHMUM OCTHUJArU
xapopar 3ca 22,3°C HY Tamkua 3Tad. Uirau
OUp coaT WILIAraHJaH KeWWH 6y KypcaTKA4
Moc pasuizga 28,6°C Ba 23°C HU KypcaT/u.
Coart 11.00 ga moc pasuiga 29,7 °C Ba 26,9 °C;
coar 12.00 ga 29,7 °C Ba 26,9 °C; coart 13.00 ga
29,7 °CBa27°C;coar 14.00 5a 29,4 °CBa26,1°C;
coar 15.00 ga 32,3°C Ba 28,1 °C, coar 16.00 ga
30,1°C Ba 27,6°C; coar 17.00 ma 29,6°C Ba
26°C, cMeHa sikyHuja sca 28,1°C Ba 26,5°C
KypcaTKuU4 KaWj 3Tuaau. Pakamsiap 6u3 To-
MOHJIAH TaBCUSl 3THWJAETraH IaxTa+ MoJall
TOJIAJIM Ta3jaMaJlaH TaWépJlaHTaH Maxcyc
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KUWUM OCTUJATA XapopaT KypCaTKUIMHHUHT
aMasiziarura Hucoartad 1,6 °C gaH 5,6 °C raua
NacT 3KaHJMIMHU KypcaTau. by myHzaaH fa-
Jonat 6epaJiuKM, axTa + MoJaJj ToJalv ras-
JIaMaJlaH TaWépJiaHraH MaxCyC KMMMM HWHCOH
TaHaCHJlaH YUKAETraH MCCUKJIUK OKUMHUHU
I0TUO, TAlIKX MyXUTTa y3aTUIl/la KaTTa poJjb
YHAHaWUIU.
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3-pacm. Kuiitum 0CTU MUKPOUKJIMMUHUHT
CMeHa JaBOMHUAaru HUCOM HaMJIMK

KypcaTKu4iapu

3-pacMA@aH KypHHUO TypUOAUKH, CMe-
Ha OONIJIAaHUINMJA aMa/iJard mnaxrta + IOJIM-
3CTep TOJIaJlaH TaHépJIaHTaH MaxCyC KUUUM
oCTHAaru HUCOMHM HaMIMK 33 %, 6U3 TOMOH-
JlaH TaBCUS 3TWJIAETraH IaxTta+ MoJaJl ToJia-
JIM Tas3jiaMaJilaH TaWépJiaHTaH MaxcyC KUHHUM
ocTHJaru HUcoui HaMmiauk 3ca 30 % HuU Tam-
KHWJI 3T U. Uiryy 6Up coaT MIIaraHJaH KeMuH
Moc paBuiaa 35 % Ba 31 % kypcaTKuy Kau/j
stuagu. Coat 11.00 ga 6y KypcaTkuy Moc pa-
Bumga 37 % Ba 31 %; coat 12.00 ga 38% Ba
33 9%;coaT13.001a42 %Ba30 %;coaTt14.00 na
58 % Ba 32 %; coat 15.00 1a 65 % Ba 40 %, coaT
16.00 na 70% Ba 39 %; coat 17.00 na 60 %
Ba 33 %; cMeHa sKyHHU/a 3ca 58 % Ba 33 %Hu
TalIKWJI 3TAW. Pakamyiap 6M3 TOMOHJAH TaB-
CUf 3TUJIAETraH MaxTa + MoZaJl TOJIaJIU rasJia-
MaJlaH TalépJiaHraH Maxcyc KUMUM OCTHAru
HUCOMH HaMJIMK MHUKJOPUHUHI aMaJiarura
Huco6ataH 3 % gaH 31 % raya nacT 3KaHJMIU-
HU KypcaTau. By myHaaH ganonat 6epaZiuky,
naxTa + Mo/laJl TOJIaJIM ra3JlaMa/iaH TahépJsiaH-
raH MaxcyC KUMTMM MHCOH TaHACUZAH aXKpaub
YUKAETraH TEePHU UIMMUO, TAIIKA MYXUTTa
OyfJIaHTUPKO y3aTullra épaam bepaiu.
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4-pacMm. KuitluM oCcTH MUKPOUKJIUMUHMHT CMe-

Ha Aasomuaaru CO, MMK/J0pH KypcaTKH4Y/JIapH

4-pacMJa w0KopuJa OUAAUpuUIraH GUKp-
JIADHUHT YPUHJU 3KAHJIWUTUHU KYpULI MyM-
kuH. byHjla 6M3 TOMOHJAH TaBCUS 3TUJIA-
éTraH maxrta + MoJaJ ToJlajJii rasjaMajaH
TalépsiaHran Mmaxcyc Kuium octugaru CO,
rasau MUKJOpPW aMmaJjjarura Hucbatan 161
ppm gaH 351 ppm raya nact. by myHaaH ga-
JiosiaT 6epaZyKy, axTa + MoJaJ ToJia/y ras-
JlaMaJlaH TahépJiaHraH Maxcyc KUMUM OH10J10-
TUK »KapaéHJlap HaTW»KacK/ia MHCOH TaHaCH-
AaH axpanu6 yukaaurad CO, rasuHu HOTHO,
TallKA MyXUTTa y3aTaJu.

TaagKUKOT HaTHKaJ1apyu TaxXIUIA

ABTOMOOUIb CaHOATU UIIYUJIAPUHUHT
aMaJlard MaxcyC KHHHUMJIaph TaAKUKOTH
yHU KypcaTAuku (Zhongxuana, Fengzhi,
Yingxi, & Yi, 2004), Mmaxcyc KUHUM y4yH MY.JI-
»KaJlJlaHTaH rasJjiamasap JiaBjiaT cTaHJapTJia-
pura TYFpu KeaMaWad. AMHUKCa, MaToJap-
HUHT TUTPOCKONUKJ/IMTU Ba XaBO YyTKa3yBYaH-
JIUTK KYpPCaTKUYJIApWHUHI Tanab [gapaa-
cu/Jla 3MaCJUTd OYHUHT EpKUH JaJUuJUJUD.
IlyHUHT y4yH MaxCyC KMMUMHHUHT SIHTH ac-
COPTUMEHTHHHU fIpaTHUIL/la TUTUEHUK Tasiab-
JIADHUHT y3Ura XOCJUTMHUA WHOOATra oJiraH
X0J1[ja, Ta3jlaMa €KUM KOHCTPYKLHS TaHJall
MyXUM axaMUsTra ra.

Mukpouk/iuM napaMeTpJlapuHy Yya4au-
JIUraH yCKyHa OpKaJu oJub OopujraH
TaJKUKOTJap/laH IyHJAl XyJjocara KeJWH-
JUKH, KHUAM OCTU MYXUTUHUHT 3HT HOKOpHU
xaBo Xapopopatu coaT 15.00 ga Ky3aTuJraH
6y/116, OyHJa XapopaT aMaJsiJjary naxra + 1o-
JIU3CTEp TOJIaJIM TrasjaMajlaH TalépJsaHraH
Maxcyc kuiumza 32,3 °C, 6M3 TOMOH/JaH TaB-
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CUsl 3TWUJIA€TraH MaxTa+ MoJaJ TOoJaJu ras-
JlaMaZlaH TauépJlaHraH MaxCyc KMMMM/a 3ca
28,1°C.

KuiuM OCTM MyXUTHHHHI 3HT HOKOpHU
HUCOUM Hamuiuru coaT 16.00 aa KysaTuJraH
6y110, 6yH/1a HUCOMUM HAMJIMK aMaJi/laryd Max-
cyc kunumza 70 %, TaBcusa 3TUNIAETTaH Max-
cyc kunmnmza aca 39 %. Kuiium octn MyxyuTH-
Aaru CO, rasv MUKJOPUHUHT SHT IOKOPH KYp-
catkuuu coat 18.00 ma KysaTtusaraH 6yJuo0,
oynzaa CO, rasu MUKJIOpU aMasjard Maxcyc
KuhuM/a 995 ppm, TaBcUs 3TUNAETraH Max-
cyc kunmza 719 ppm Hu Tawkua 3Tau. bup
Cy3 OujaH alTraHjia, amajjiard mnaxrta + 1o-
JIN3CTEp TOJIaJIM rasjiaMa Ba 6U3 TOMOHJAH
TaBCUSl 3TUJIAETTraH NaxTa+MoJaj ToJalu
rasjaMaZilad TaWépJlaHraH MaxCyC KUHWHM-
JIapZilalu KUMUM OCTH MHUKPOUKJIMM KypcarT-
KMYJIapy TaxXJIWJ KWIMHIaH/a, xapopat 5,6 °C
raya, Hucoum Hamauk 31 9% raua, CO, rasu
MUKJ0pHU 3ca 351 ppm nacaiu.

XyJs10casap

ABTOMOGU/Ib CAHOATU KOPXOHAJIAPUHUHT
aMaJ/1jlard MaxcyC KUHHUMJIapU YHU 3KCIJIya-
Talys KWIMLIHUHT peasl llapoUuTJiapy Ba UK-
JIMIMUU OMUJIJIapJaH XUMOS1 KUJIMIIHUHT KOM-
IJIEKC TasiabJiapyra TYJIMK )kaBob 6epMaii/iu.
Maxcyc KUMKMM MUI4MJIap COFJIUTUra cajbuit
Ta'bCUP KypCAaTMACJUTM, MeEXHAT LUAPOUTUHU
AXIIWJAIIY, UL YHYMJOPJUTHHU OLIMPHUILU
Ba CMeHa JaBOMHKJA UINYMUJIapra KyJalJuk
ApaTUIIra XUu3MaT KWMLK Kepak. ABTOMO-
OUJIb CaHOATU UINYWJIAPU YYYH KYJIJIaHaJ|U-
raH rasjamMa HaMyHaJlapyu TUTMEeHHUK KypcaT-
KW4Jap 6yiuya Tajiabra kaBob GepMaiu,
YyHKM Gapya rasjiaMajJlapHUHT XaBO yTKa3yB-
yaHJuK Kypcatkuwiapu [OCT 11209-2014
- “Maxcyc KMMMM y4yyH rasjamasap. YMy-
MUH TEXHUK TasabJsap”a KypcaTUIraH Meb-
épllaH KaM (XaBO VTKa3yBYaHJMK KaMu/a
20 am3/mM**c 6ynumM Kepak); 6apya rasJa-
MaJIapHUHT TUTPOCKONHUKJMK KypcaTKH4Jia-
pu I'OCT 29298-2005 - “IlaxTa Ba apaJall
TOJIa/IM MauIIMK MartoJsap” 6yinda Mebép-
JaH kaM (kamuga 12,0% 6yauiin Kepak).
TTECHHUHTr nabopaTopusi 6asacuja naxTa
Ba MOJaJ TOJIaJIM TYKUMA4YUJMUK UILJIApHU-
JlaH TYKWJITaH, XaBO YTKAa3yBYaHJIUTU XaM/a
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TUTPOCKONUKJIMK KYPCATKUYIApH IOKOPH OV
raH apaJjiall TOJIaIM MaxCyC KUAUMOOM MaTo-
JlaH TauépJlaHraH MaxCyC KUHWUM TUTHEHUK
HYKTau Ha3ap/laH TEXHUK Tasabsapra xaBob
6epAu Ba aBTOMOOWJIb CaHOATHU MIIYUJIAPHU
MaxXCyC KUHMMJIApU Y9yH TaBCUS STUI/IH.

MUHHATAOPYUITHUK

TagkukoTHU o0siMb6 OGopulAa E€paam
6epransvru yuyyH CamapKaH[, IIaxpujard
“SamAUTO” MYXK paxbapusaty, TolkeHT

TYKAUMa4yuJIMK Ba €HTUJ CAaHOAT UHCTUTYTH-
HUHT 6Up rypyx oaumiapiu - T.¢.a. M.K. Pacy-
soBa, PhD H.X. MupTosinnoBara, l1yHUHT/IEK,
“Uurupuin Texaosorusacu” Ba “TyKUMadUINK
MaTepuajlapu TexHoJsiorusacu” kadefpa-
Japu nabopatopusiiapu xamzaa “Centexuz”
Jnabopatopuscy, “Hypadmon HYP” MUK Tu-
KYBYMJIMK KOPXOHACH, Y36eKUCTOH-OUHIAH-
/ISl NeJlarorMka MHCTUTYTH paxbapusTUra
MUHHAT/AOPYUIUK OUIJUPUIAIH.
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OABNAT UNMUA OACTYPNIAPU OOUPACULA
BAXAPUNAETIAH NONUXANAP

“TYNPOK KJIMHUKACU” MOBUJ1Ib UHHOBALIUOH
NABOPATOPUACUHUHI HAMYHABUN
MOAEJINHU APATULLU BA YHOAH CAMAPAJIIUN
dOOUOANAHULL TEXHOJTOTMACUHU ULLNAB
UMKULL

l{)K])(FQIl'raﬂ]I}(PLH(YT

TynpokKIiyHOC/IHMK Ba arpOKUMEBUM TaJKUKOT/Iap

HHCTUTYTH

Jlonuxa Typu
Baxxapuiui MmyaaaTta
Jlouxa paxoapu

YmMyMmui#i a2KpaTU/IraH MaGJ1aF

TynpokiyHocIMK Ba arpOKMMEBUU Taj-
KUKOTJIap UHCTUTYTH TOMOHU/JAH XyAyAJaap-
la depMep XyxKaJuKJapH, KjaacTepsap Ba
TOMOpPKA ep 3rajiapura Te3KOp TYINPOK, XU3-
MaTJIAapUHU KypcaTull Makcaauaa “Tynpok
KJMHUKAcu MOOWJIb JlabopaTOpUsSCHU Talll-
KHWJI 3TUJI M.

ByHzpaH acocuil MakcaJi 3KMHJapHU Be-
retauus JaBpuja O3UKa MoAJajapyd OuiaH
yJiap Tajabura MocC paBULI[a TA¥bMUHJIAIHU
TAlIKWJI KUJIAIAUP.

Ymoby wMobusab JabopaTopuss acb6o6-
yckyHasiapu ['epmanusgsHuHr STEP Systems
GmbH xomnaHuscu TOMOHMAAH HIJIA0
YUKUJTAH 6yau6, YyHUHT acocuHu LASA
AGRO Mobil xomnyiekcu Tamkus stagu. Mo-
6usb sabopatopus tTapkuoura LASA AGRO
DR 2800 cnektpomeTtpu, PNT 5000 COMBI
Ba pH-meTp PH 5000, ntokc-MeTp, KBaHTO-
metp, CO,-meTp T 535, O,-meTp, BJaromep
Ba TepMoMeTpJsiap Kupagu. by ac606-ycky-
HaJlap MoOuJb sabopaTopusira MOCJAUITH-
pusaraH ['a3zesb aBTOMOOUJIMIa KOWJIALITHU-
pUJITaH.

MabiyMKH, KUILJIOK, XY>KaJIUTW 3KHHJIA-
pUaH pexxasallTUPHUJITraH X0CUJI OJIULI YYyH
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2021-2022 yiun
Masncypos II.C.

1316 315,0 MuHT cyM

TYNPOK/Ja 3KUHJIAp TajJabura Moc 03UKa pe-
KUMHUHHU IpaTULl 3apyp. Xap 6Up 3KUH TypH-
HUHT TYNPOK O03WKA PEeXHMMHUra Tajsabu 3ca
y3Ura xoc XycycusiTaapra ara 6yyiu6, 6up-ou-
pugaH bapkK Kuaaad. AWHM MauTja 3KUH-
JIADHUHT 3 BereTaluscyd JaBpuja TYNPOK,
03UKa pEXUMU — TYNPOKJArd 03UKA MOJ-
Jlajlapd MUKJ0pY Ba HUc6GaTJiapura Tajaabu
y3rapub 6opaau. Tynpokja MaHa 11y y3ra-
pyBYaH Tasiabra MoC 03UKa PEeXXUMU sipaTUJI-
raHjlariHa 3KUHJAp/aH pexalallTHPUITaH
XOCHJI OJIUII MYMKHH.

By MacajaHUHI €YMMHUHH TONMUUI Y4YyH
TYNPOK JAUArHOCTHUKACHU ycyJuiapugad ¢oii-
JasnaHunagu. Tynpok JUarHOCTHKacu CTa-
[MOHap JiabopaTopusijiap €Kd Jaja Iapo-
UTHJIa MOOWJIb JlabopaTopusiiap €pAaMuja
aMaJira OLUMPUJIUIIA MyMKHH.

Mo6usb snabopaTOpUsSJIApHUHT CTaLMO-
Hap JsabopaTopusiap/aH ad3ajJUrd UIyH-
JlaKY, OUpUHYHM/IaH, Jlajlara YMKHUIL Ba CTalU-
OHap J1labopaTopusira KauTull, TaBCUsJIAPHU
depmepra eTkasub 6Gepuil capd-xapakarT-
JIapu KeCKHWH KaMasiid; UKKUHYWJaH, 6ap-
4ya KepakJu TYNpPOK TaXJUJIapUh AaJaHUHT
y3uja OakapuJsaJu Ba TErulJIM aMaJuu
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TaBCHsJIAp Aajla TYNPOFUHUHT MyaWsiH BaKT-
Jlar¥ x0JIaTUra acocJIaHraH 6y1au.

Maxcyc aBTOMOOHWJIIapra >KOMJAIITH-
pujarad uxdaM acbob-yckyHasap épaaMmuja
9KUH BeTreTalUsICUHUHT TypJu 60CKUYIapH-
Jla TYMPOKHUHT MEJHUOPATUB XO0JAaTH, 03UKA
MoAjasapyd OWJIaH TabMHUHJIAHTAHJIUIH Ba
O60lIKAa arpoKMMEBUN KYpCaTKU4YJIapUHU
JIAJIAHUHT y3uJla aHUKJall MYMKUH. AWHU
nanTja OaxkapuiraH TYNpOK KUMEBUM Tax-
JIWJJIAPU AaCOCHJA 3KWUH BereTalUsiCHHUHT
TypJu 60CKUYIapuJa MHUHeEpa] Ba OPraHUK
YFUTJApPHU CcaMapaJu KyJulall, CyFOpULI
MyJJaTH xaM/la MebEPJIAPUHU aHUK, Oesru-
Jlall 6yinM4a aMa/iui TaBcusiap 6epuiaau.

XycycaH, Mo6uJ1 JlabopaTopusijap UOHO-
METPUK yCy/siap OWIaH TYHPOKHUHT Xa-
pakaTyaH a3oT (aMMOHHMW Ba HUTpaTJap),

XapakaT4yaH KaJu#, (GOTOMEeTpHUK ycyJja
xapakaTyaH ¢ochop 6UIaH TAbMUHJIAHTAH-
JIUK Jlapakajapy, KOHJYKTOMEeTPHUK yCyaja
WypJaHULI Japa)kacy, TYNpPOK peakLUs-
cu (pH), TYNpoKHHMHI MIIJIOB Gepull €KHU
9KHUII y4YH GU3MK eTUJITaHJUTU (HaMJIUTH,
XapopaTH, 3UYJIMTH), WyAropJam 4yKypJiu-
ru (xailjjaqraHfad CyHr), Bereranus JaB-
puZia CyFopull Mebépu Ba MyJJaT/aapu-
HU aHUKJALl MaKcaZujJa HaMJIMTCH, IaMoJl
WYyHa/MIIU Ba TE3JIUTMHU (Jeduauus xaB-
bu 60p epsappa) aHUKJAIl UMKOHHUATJIA-
puHU OGepagu. HaTukaza skull, CyFopull,
TYNPOKKA MLLJIOB Oepull MyAJaTJapUHU
TYFPU aHUKJIALl, MUHepaJ YFUTJApHU TyI-
POK TabMUHJIAHTAHJIMTU Ba 3KWH Tajlabura
Kypa TabakaJallTUpPUO KyJjialra 3pHULId-
Jlaiu.

Baarovep
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CYCT YTKA3YBYU YPAH PYOANTAPUHMU EP
OCTUOA TAHNAB 3PUTULWL TEXHOJTOTMACUHNA
MWJAB HNKUNLWL BA XXAOANNTAWTUPUNLL

W>Xpoyu TallKHUJIOT

HaBoui AaBJIaT KOHYUJIMK Ba TEXHOJIOTUAJIAP

YHHUBEPCUTETHU

Jloinxa Typu
baxxapuivm myasaTtv
Jloinxa pax6apu

YMyMU# aXKpaTU/IraH Ma6JiaF

HaBoull KOH-MeTaslypruss KOMOWHATHU-
Jla CyCT yTKa3yBYM ypaH MabJaHJap KOH-
sapy, Aynbek, 'TP-3, KeTMoH4M ypaH KOHH,
Ma’bJAHHUHT MHUHEPAJIOTUK XYCyCUSTIapHu
TaJKUK 3TUIJU. YpaH MabJaHUHUHT MUHe-
pasIOTUK XyCYyCUAITJIapU ypraHWITaHAa, Mab-
JlaH/la YpaHHUHI MUKJOPU HOKOpPU KypcaT-
KWUra 3ra 3KaHJIMTY aHUKJIaH/U.

OsiMHraH HaMyHaJlapHUHT (KepH) Aua-
MeTpu 90 MM 6y/M0, Xap XUJ Y3yHJUKJATU
20-40 cM ysyamra ara. Yaap ruZiporeoJioruk
MIJIapHU OaXkapUIlll YUYyH CTaHAAPT METOAH-
Ka acocuja Tanépsab onuHAu. ['e0/0TUK KU-
JUPYB MLLIApY YTKa3UIll BaKTH/A Ie0JIOTUK
KU/JUPYB CKBaXXUHaJa reopUsuK TaJKUKOT-
Jlap o6 6opungu. Kapotax TagKUKOTIapU
yTkasuagu. 0nmub 60puiarad UMUK TaIKUKOT
HaTWXKaJlapura Kypa, YpPaHHUHT MUKJAOpPH
KaTJ/laM/ja OKOPY 9KaHJIUTY aHUKJIaHIU.

HaBoull KoOH-MeTa/lypruss KOMOWHATH
Ketmonuu, Aynbek, KyxHyp ypaH kKoHUJaH
CYCT yTKa3yBYU ypaH KOHJapura GuabTpJa-
HUII TE3JIUTMHU OLIMPHUILI MaKCaZuAa UIIYU
sputMa Tapkubura 0,05 %paa wokopu dao-
gamrtupyBuu aputma (Cysabdanon), ([Tosau-
akpunamuyg), (OI1-10, cmayuBaTtens), CIXK-1
(monukap6ocuaataap acocuzaa), CAX-2 (mo-
JUKapbocuiaTJap acocuza) apanaliTHpH-
JINO, UIIIYU 3pUTMA TalépiaHAu Ba 1abopaTo-
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2020-2022 .
Anukynos ILIL, T.¢.A4., gow,.

1,5 mappa cym

pus wapouTyaa 2 ol MyajaT/a Taxxpuoba yT-
Kasuinb, GuabTpaaHuill Ko3pPUIIMEHTHHHU
OlIMpULI 6yHNYa MeTOMKA ULLIA0 YUKUJIIU.

JlabopaTopus mlapouTH/ia OJIMHIaH HAMY-
Ha acocuja GUAbTPJAHUII KOIOPUIUEHTHU
9 Typjard MaxaJuIui XoMallé 3puTMacuaH
2 TypJiard Maxa/UIM¥ 3pUTMa ONTUMaJ TeX-
HOJIOTUK peXUM Oyihya TaHJ/1ab 0JIMHUO, MO-
quakpuaamug, CHAXK-1, CAXK-2 ypranuagu.
Ymby HaMmyHaza OupsaMyd QUAbTpPJIAHUII
k03pduneHT 1 M/CyT HU TALIKWUJI KHWJI-
raH OyJ/ca, TaJKUKOTJIAapUMHU3 HaTHKaja-
pUAa Kynpok cyJibdaHoJ 3pUTMacu Oyrhuya
GUIbTPJIAHUIL AapaKacH SAXUIMPOK, IKaAHJIU-
I aHUKJIaHJU.

CycT yTKa3yBYM ypaH MabJaHJapPUHUHT
GUABTPALUOH XyCYCUSITU Ba «JeNpecCUuoH
BOPOHKacu» reOMeTpUsICH KabUu ep OoCTHUJA
TaHJab 3pUTMara YTKasUIIHUHT TUJpPOreo-
JIOTUK apaMeTpJlapvHU YpraHUILI MaKcaJu-
/la Ma’bJJaHJIM TOPU30HT/Ia 3PUTMAHUHT 3p-
KWH XapakaTu Ba 60CMMHUHU QU3UK MOJeJ-
JIALITUPULLI OYHNYa UlLlap oaub 60puaaH.

Mogennamtupuin Taxxpruba cTeHAuAa VT-
kasuagu. CTeH[ MeTalJl KapKacad OpPraHuK
WYIIaAaH TaWépJsiaHraH OyJnb, y3yHJIUTH
2 MeTp, 6anaHAauru 1 MeTp Ba KEHIJIUTH
40 cM HM Tamkua Kuaaau. CTeHaja TOF
KUHCJapU 4 KaTJjaMja €TKU3W/IraH Ba 0Oy
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ypaH KOHUHUHT JIMTOJIOTUK MOJIeJIMHU Tall-
KU Kuaaad. Taxpuba VTkazujaéTraH
CTeHJra HOKOpPUM KUCMH Maija JoHaJop
KyM Ba nmacTkyd KUucMu 30 cM KaJIMHJIUKZAA-
M XU YTKa3yBYaH KyMJIM KaTJiaM >KOM-
JIALITUPUIIH.

VTkasuaran Taxkpubajaap LyHH KypcaTa-
JIUKH, cyJibGaHOJ 3pUTMACH CYCT YTKa3yBUYU
ypaH MabJlaHJapUHU TaHJ/ab, spuTMara yT-
Ka3ullZia MaKoyJ1 3puTMa X1ucobJIaHaAu.

HaTtukaza cyct yTka3dyBYd ypaH Mab/iaH-
Jlapura Ta’bCUp 3TTUPWJraH KUMEBUHM pea-
T€HTHU 3PUTUII KOOUJIUATH aHUKJ/IAHU.

doiijaM KOMIOHEHTJIap IJIMHA MHUKJO-
pura ara. ToF »XUHCJIapUJaH aXXpaTUO OJIMH-
raH/laH CYHI yHU MeTa/lJl XoJiuradya KaWTta
uuiaw 3apyp. TexHo0ruK )kapaéHia pouja-
JIAHWJITaH IOKOPHU CUPT MOJJa TapKUOUHUHT
KalTa MlILIaul »kapaéHura TabCUPU YCTHUJA
TaKUKOT o6 6opuagu. CycTt yTkasyBYH
ypaH MabJaHJapUHU KaWTa UILJIALI Kapaé-
HUTa TAbCUPUHU YpraHull xxapaéHu/ia 1abo-
paTopus apoMTH/ia YTKa3UIraH TaJKUKOT-
Jlap 6yiin4ya 3HT MaKOyJ1 e6 TONUJ/TaH CyJib-
daHO/ 3pUTMACMHU KalTa MLLIall copoLysa
Ba Zlecopbuys apaéHyapu/ia CTaTUCTHUK Ba
JIMHAMUK PEXUM/A YPraHUIIH.

TagkukoT xkapaéHuja TaH/Iab OJIMHTaH
HAaMyHaHUHT KaTTHUKJUKKaA cyokiauk (K:C)
HUCOaTH OyHH4Ya spuTMara yTraH MeTasls-
HUHI COpOLMSA >KapaéHUra TabCUPH, SbHU
cMoJ1ara TYMMHTUPHIL Ba TYMUHTAH CMOJIaZlaH
MeTaJIJIHU aXKpaTuO 01111, 1eCOPOLUs KUINLL
6yiinya viiap amasira omdpuaau. Oaub 6o-
puiradH TaJKUKOTJIapra Kypa, 3puTMa Tap-
KMOU/JIaH aXKpaTUO OJIMHI'aH MeTaJlJl CopoLrs
»KapaéHura CcyJabdaHos KylIraHjaa caabouit
Ta'’bCUP KUJIMA/IU Ba Jlellpeccusara TyuLMpyBYU
OMUJLJIAp MaBXy/[, 9MaCJWUTY aHUKJIaH/IU.

JlabopaTopusl 1apouTHJa TaxXpuba cu-
HOBJIAPWHY YTKa3UIll YYyH KyWuJaryu TUNJa-
M HOKOPU (aoJIaliTHPYyBYU MoOJJajlap/aH
boigananuaau:

Cox-1, CHx-2 (mosvkapOoOKcuaTaap
acocau), CHx-3 (docdopopranukiap 6u-
pUKMaJiapyu acocuja), noavakpuaamuz (AXK
«HaBonazoT» maxcysiotu), OIl-10 Ba cysbda-
HoJ1. FOKopu ¢aosaliTUPYyBYM MOAJAHUHT
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onTHMas capPUHU aHUKJIAII Ba YHUHT UIIYU
3pUTMa KaMWUIKOKJUITMHU KaMaWTUpULIJa-
I'M TAbCUPUHU YpraHuil 6yiruya Taxxpubaiap
yTKasuaad. KelvHru TagKukKoT/Iap HOKOPHU
daosnamTupyBun  mojjanapaaH (FOK®M)
ONTUMaJ KOHLEHTPALMACH OJIMHTAaH HaTHU-
»KaJlap acocu/ia JaBOM 3TTUPHUJIJIU.

OsiMHraH HaTWXajJap Ba YTKa3WJTaH
TaJKUKOTJ/Iapra Kypa, CyCT yTKa3yB4M ypaH
MOJJlaJlapvHU TaHJab, 3pUTMara yTKa3uIl
Y4yH 3HT MakKOyJl 3puTMa cyabdaHo eb To-
nuaau. CynbdaHos I0KOPU CUPT MOJAJAHUHT
MaKOyJl KOHLIEHTPATH 2 r/J1 1e6 OeruiaH/iu.

TagkukoT >xkapaéHuja QUIbTpPJIAHUIL
K03pdULMEeHTH macT Oy/araH MabJaHJap-
Jla macT JeOUTIU CYpUb 0JIyBUM KyAyKJap-
HUHT YHYMJIOPJUIUHU KyTapuul OyHuva
Taxxpuba osub 6opuimn Genarusa”gu. TaH-
J1ab OJIMHTaH re0TEXHOJIOTUK CKBaXKMHaJ1ap
A4YelKaJJApUHUHT Xap 6Up CKBaXKUHACHU/JAH
HaMyHa OJIMH/U (CYIOK X0JaTUAaru) Ba Ku-
MEBUU TaxUJ yTKasuazau. lllyngaH cyHr
ypPaHHU TaHJab, spUTMara yTKa3ull Y4yH
cynbdaHOJ 3puTMacu MaWzoH4Yaza 6ydep
CUFUMHU OPKaJId YPHATHUO OJIMH/Y Ba KYKYH-
CUMOH CcyJIb$aHOJ WKOPU CUPT MOAJACUHU
3puTULI Makcaauaa 1,5 r/na apurTmara Ky-
16 60pHUIl yYYH TalépJiaHu.

[eoTeXHOJIOTMK CKBaXXMHa sf4yelKacuja
Takpuba CUHOBJAPU YTKa3UILI y4yH Hacoc-
Jlap o6 Kesub YpHATWJIAU Ba 10060PYBYU
CKBaXXMHaJIapra Hacoc épamua 8 kr/cm? 60-
CUM OCTH/Ia FOKOPH CUPT Mo/ /la 6UiaH 6upra
3pUTMa XyHaTuaau. Taxpuba MobalHUJA
HaMyHa o6 Typuagu. lllyHuHr ek, Taxpu-
6a maBoMHJa 3pUTMa TapKUOWJA ypaHJAaH
OolllKa KaMéO TapKOK MeTasiap OOpJIUTH
aHUKJIAH[ Y.

Taxpuba maijoHusia cyabdaHOJ IPUT-
MaCHHHU KaTJ/iaM CyBH/la 3pUTHUII YYYH Maxcyc
WM YpHaTUAraH. bupunum 1:1 HucbaTga
cysibdaHos apasamiMacu Tanépaangu. Keiinu
sca 1,5 r/n MuKJopuAa HIIYM 3pUTMara
TalépJiaHTaH IKOPU CUPT MOALACH KYLIWUJI-
/i1 Ba 1000pyBYU KyAyKJap OpKalyd Mab/aH-
JIM KaTJaMra rob6opuigd. MabaaH KaT/iaMu
cyabdaT KUCAO0TaIU PeXHUMIA OKCUAJAH/U.
TaxpubaHUHT OOLJIAHFUY JaBpuja Mab-
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JlaH KaTJIaMUHU OKCH/IJIalll IaCCMB pexXUM/ia
aMaJ/ira OLIMPUJIU Ba TaXXpuba CUHOB JjaBo-
MH/JIa UIIYM 3PUTMa TapKubU cysbdaT KUC-
Jorara tyduHTUpuaad: pH=3 (H,SO,). Ka-
316 OJIMII Mai/JOHYaCK/1a OKCU/JIOBYU cuda-
tuja cyabdano (1,5 r/a) kyananuagu (2 ou
JllaBomuza). KelliH XaBo kucjaopojaura Tyi-
MHTUPUWJITAH KaT/laM CYBH XyHaTUAAU (2 or
JlaBOMHK/IA). YTKa3uIraH TaJKMKOT HaTH>Ka-
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CUJia CyCT YTKAa3yBYM MabJlaH KATJAMUHUHT
CyB JTKa3yBYaHJHK Japa)kacd OIIHPHUJI/H.
Taxsnanapra Kypa, MaxcyJLop 3pUTMaHU
cypub osuim BakTtuja pH=1,67 ra TeHr Ba
MabJiaH/laH YpaHHU TaHJab, 3puTMara yT-
Ka3ull >xajayiamau. TaxxpubaHu YTKa3WIL
HaTWXKacu/Ja TaHJIAHTaH KUMEBUH peareHT
(cynbdaHou) ypaHHU TaHIab apUTMara yTKa-
311 )KapaéHura WKoO6un Ta'bCUP KYypCcaTAH.
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®EPMEP BA OEXKOH XY)XAJTUKJ/TAPU YYYH
KN4YUK XA XXMOAI'N KAPTOLWKA KOBJIAI'nNY
APATULL

W>XpouyM TalIKUIOT
Jlonuxa Typu
Baxxapuiui MmyaaaTtu
Jlonuxa paxoapu

YmMyMmui#i aXKkpaTU/IraH MaGJ1aF

KapTomkayuauk MaMakaTUMU3 KULLIOK,
Xy>KaJUTU UIJIA0 YUKAPULIMHUHT MYXHUM
TapMOKJapuJaH Oupu xucobsaHagu. Pec-
nyo/JMKa axOJMCUHUHI KapTolikara OyJ-
raH 3XTUEXMHU YHU Y3UMH3/a eTULITUPHULI
OpKa/li KOHAMPHUIL aBJaT CUEcaTH Aapaxka-
cuJZia Uyara KyWuJraH.

KapTowmka eTHIITUpULIZA YHUHI XOCH-
JIMHA WUFUILTHPUII KYyO MexHaT Tajnab Ku-
Jagu. Xo3WpJZa KapTollKa eTUIITHpHUILJA
capdsiaHasurad xapakaTJapHUHT 75 ¢pousu
MUFUILTHUPUILL )KapaéHUra TYFpH Kesnagu. by-
IYHIM KyHJa Y36eKMCTOH/A KapTOUIKAHUHT
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HamaHran MYXaHIAWC/INK-KYPHUJINIT UHCTUTYTH

Baii6o6oes H.I', ['otinnios Y.I.

495,0 MJIH cyM

90 %/aH OpTUFU 3KMH MalJIOHU 2 TeKTap/laH
KaM Oy/araH ¢gepmep, AEXKOH XyKaJUKJIapH
Ba ax0J/1d TOMOpPKaJlapyua eTULITUPUIMOK/A.
llly 6unan 6upra, AexKoH, ¢epMep Ba TO-
MOpKa Xy>KaJIUKJapy/ia UIIJIapHU MexaHU3a-
LUsIall Japa)kacy NacT, KapTOLIKa eTHUILITH-
pHIL YYyH MeXHaT capd-xapakaTJaapu KaTTa.

®epmMep, IEXKOH Ba TOMOPKA Xy KaJIUKJIa-
pya Uil BAKTUHUHT MUHUMaJ cappJiaHUIIN
OuJIaH KapTOIIKAaHUHT SIJINHA XOCHUJLOPJIUTH
Ba CHPAaTUHU OLIMPUII KUYUK MeXaHU3alUs-
Jlalll BOCHATaj/apuZiaH QoijasaHuIl XaMm/a
YHUHT YCHUIIM IIapTJiapura KyuuaaguraH
Tajabjlap acocuja amajara OIIMpPUJIALU.
@®epmMep, AEXKOH Xy KaTMKJIApU Ba aX0JU TO-
MOpKaJlapu/Jia KUYUK XaKMJard MexaHHu3a-
qusaall BOCHTaJapuZiaH QoWAasaHUIl KU-
YUK KOHTYpPJIU XyAyZJap 6uiaH 60fuK, Ly
cab6abJiu ax0J11 Ba IeXKOH, pepMep Xy KaJTUK-
JIApVMHHU ap30H Ba cudaT/u KUYUK yadaMm/a-
T'Y YCKyHaJsap, XyCycaH, KapTOLIKa MAFULI Ba
capaJjialll BOCMTaJslapy 6MJiaH TabMUHJIAL 3a-
pyp.

KoBnarnunap épaMmuja kKapToUiKa X0CH-
JIMHU WMFULITUPUILJA KeTMa-KeT Kyuujaaru
vlIap 6axkapuiaau: TyryHaKJIapHU KOBJaLl,
TYTyHaKJapHU TYNPOKJAH To3aJjall, TYry-
HaK/JapHU KapToOIlKa NaJlaru/iaH aXpaTull,
aXpaTWraH MNaJakKHU 4YMKapub Talal,
TYTyHaKJapHU TOLLIApJaH a)kpaTull, To3a-
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JIaHTaH TYTyYHaKJapHU TYIJ1ab OKJall Kabu.
Bab3uza XOCUJIHU HUFULITUPUO OJIMILJAH
OJIIUH TNaJjlakjap ypub OJMHAJAU Ba yeTra
YHMKapu6 TauiaHaau. KapTolmkaHy MalivHa
6uJaH UUFULITUPULIHUHT, acoCaH, Y4 YCyJIu
MaBXyJ:

1. KapTouika koBJjlaru4sap 6uJiaH KoBJab
OJIMHMO, Jajla 03acura TallJlaHajH, KeWWH
3ca Ky//a Tepub OJIMHAJU.

2. Kapromka koBjarudsapra To3aJjall
CTOJIJIapU OMJIaH »KUX03JIaHTaH TUpKaMaJsap
THUPKaINO, KOBJIab OJIMHTAaH KapToIlKa KyJ1/ia
TO3aJIaHUO, KOTJIapra COJIMHA/U.

3. Kaprtouika koM6alH épaamuja KyJ
MexHaTUCU3 UuFulITUpuaagu. KombaiiH 6u-
JIaH UUFULITUPHUIL YCyJIU y4 60CKHAY/laH Hbo-
part:

1) kombaiiH épjamMujia 6up Mya HUFULI-
TUPUIL;

2) koMbaiiH épamMu/ia 6ys1akaab (kyn ¢a-
3aJI1) UMFUILTHUPUILL;

3) KypaMa (koM6OUHaLUs/IaLIraH) ycyaaa
KOMOaMHIaLl.

Kapromkanu 6eBocuTa KOMGailH ép-
JlaMyJia MUFUMIITUPraHjAa, KoMmbOallH 6up-
Hyna KapTOUIKaHU KOBJab Tepaju Ba TO3a-
Ja6 tymaagu. KombailH 6usiaH Oys1akiiab
WUFULITUPTraH/a 3ca aBBajJura TyTyHaKJap
KapToOlLIKa KOBJIarM4 €pJamMu/ia ep to3acura
yIOMJIaHa/I¥, CYHIpa TYNPOFU KUCMaH Kypu-
ray, Kom6aiiH 6uJiaH Tepub osimHau. By ycyn
TYNPOK HaMJIUTU MebEpUJaH OPTHUK, Oy/raH
»KOoWJap/a KyJlaHuaagu. By kabu uuiiapHu
G6akapullJla OAJUM KOBJaruyJap, KOBJab-
3Jlaruysiap, UIYuaap yuyyH TosaJjall CToJjIa-
pY KMXO03JIaHTaH THUPKaMa yJIaHTaH KOBJIa-
ru4jap, KapTolIKaHU KOBJAab yroMJiarud Ba
KoMbaiHapaaH GpoijlaiaHuIa U,

WuFumTupum  ycyad Ba MILJIaTUAALU-
raH MallWHa MaXa/UIUK TynpoK TYPH, YHUHT
HaMJIUTY, NauKaJ yjJ4am/japyd Ba HOTEKHUC-
JIUTH, TUILJIAp MUKJOPH, XOCUJIJOPJUK Ba
X. KJIApHU 3bTUOOpra oJiraH XoJijia TaHJab
o/JIMHaAu. MacasiaH, KyMJIOK, epJlapZiaru Kap-
TOILIKAa KOMOAlH épJamuzia UMFUIITUPUIICA,
caMapasiupok, 6yaaad. Oaaui KoBJiarddaap
KyLI KaHOTJIM apUKoJruyJjapra yxmam 6y-
JIU6, TYrYHaKJapHU €PHUHT yCTUTa YUKAPUO
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KeTaJu. KelnH sca vIuuiap KypuHraH Kap-
TOLUKaHU KyJ/ja Tepub osviiaau. By ycynHu
KyJl1araH/ia, XoCUJIHUHT Kapui6 30 % raua
OyJiraH KUCMU TYNIPOK, OCTU/A KOJIMO KETUIIN
MYMKHH.

AzpomexHuk manaabaap. KoBaarudap
KapToLIKa KaTopura 22 cM 4yKypJiuK Ba 40 cM
KeHIVIMK/a MIJIOB 6epuiiu Jso3uM. 01aTaa,
yJ1ap XOCUJIHUHT Kamuia 95 % WHU ep 103acu-
ra yuKapuu kepak. Orupsauru 20 rpaMmaH
KaMpOK OyJIraH TyryHakJap HOOyArap4unuK
KypcaTKH4Jlapyura KUpUTUJIManu.

[llukacT/1aHraH TYTYHaKJap XOCHUJIHUHT
3% uJaH, KaMJIaHI'aH KapTolLlKara apaJiali-
raH 6eroHa »kucmsap maccacu sca 20 % jaH
OILIMACJIMTH WapT.

KoBsiarny JsiemMexsiapy nadkasn pesibedu-
ra MoCJaHUO, TalWMHJIAHIaH KOBJIAIl YYKyp-
JIUTU/JIAH *2 CM [aH OpTHUK papK KuUIMacAaH
IOpUILU Kepak. Pecriy6/1MKaMuy3/1a KapToLlKa
XOCWJIMHU WUFUIITUPULIJA MaxaJJdu Iua-
pouTra MocjauraH TexHoJsorusjaaH ¢ounpaa-
JIAaHWJIaZ¥, STbHH, OJAT/Aa, OAJAUM KOBJIArU4
WLLIaTUIAU.

depmep Ba JEXKOH Xy>Ka/JUKJApU Y4yH
KUYMK X@XM/JlJaTM KapToOllKa KOBJArM4YHUHT
TaXXpUOA-KOHCTPYKTOPJIMK HILJIAPU  Y4YH
JlacT1abKy TajabJyiap Ba TEXHUK TONLIMPUK,
UIL1a0 YUKUJIIH.

VTKkasuaran WIMHR-TaJKUKOTIAp Ba Ma-
TEHT-UHPOPMALMOH HM3JIaHULLJIAP TaXJIWJIY,
TaJKUKOTHUHI MakKcaJ, Ba BasudasapuziaH
KeJiub 4YMKUO, MOTOOJIOK OWJIaH arperarJia-
HaJiuraH OUMp KaTOpJiM, UX4aM Ba pecypcTe-
»KaMKOp TeOpaHMa 3JI0BYM HINYU KUCMU OU-
JIaH KUX03JIaHTaH KUYMK XaXXMJIM KapToOILKa
KOBJIATUYHUHI KOHCTPYKTHUB CXeMacu spa-
tuagu (1-pacm).

KoBsiarnuy pamacura ¢aos Jjiemex Ba 4u-
BUKJ/IM 3JIaK KyBBaT OJIMII BaJIMJaH Xapa-
KaTHUHI peNyKTOp OpKaJM Y3aTUJIMLIMHU
TabMUHJIAWAUTaH KUJIUO YpHATUATaH. ByH/ia
HIATYHHUHT OUp y4d KPUBOUIWI, UKKUHYHU
Y44 KOPOMUCJIOHUHT OMp y4yWra LiapHUpJap
BocuTacuza ynaaHradH. Kopomwucio Tebpa-
Ha/JMraH KWJUO pamara MapKas3uJaH Liap-
HUPJIM YPHATUJITaH, UKKMHYM y4U Y4OypUakK
OVFMHHUHI y4ydra IIapHUPJM OOFJIaHTaH.
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Yubypyak WaKJAWZArd OVFUHHUHT OUDP Y4H
CTep>XeH épJaMuJa paMara IIapHUPJIU
MaxKaMJIaHT'aH. YMBUKJIM 3JIaKHUHT OUp YU
y4bypuaK OYFUHIa, MKKUHYM YU OCMa UJITUY
ép/laMu/Jila paMara IapHUpPJIW UIUb Kyuui-
raH.

1) Momob60K; 2) Kyesam oauwl 8anu;
3) pedykmop; 4) kpusowun (3kcyeHmMpuK);
5) wamyn; 6) kopomucao (mebpameauu);
7) nemex mymauy cmepokceH; 8) kosaazu4 pamacu;
9) pocmaazuy; 10) uneuy cmepiceH;
11) masany ruadupak; 12) yugukau 3nakx;
13) yubypuak 6yFuH; 14) cmepoiceH;
15) ¢paon nemex, 16) yaaw mocaamacu

1-pacM. KMYHMK Xa)KMJIM KapTOILIKa
KOBJIArMYHUHT MOTOGJIOK GU/IaH
arperaTt/iaHMII cCXeMacH

Wi sxapaéHuza, S’bHU KyBBAT OJIMIL BaJIU-
JlaH arperaTra XapakaT y3aTWJraH/a, JieMex
Ba 3JIAKHUHT TeOpaHHU6 XapaKaT/JaHUIIU XU-
cobura JieMex TyraHak-TyNpoK apaJsauiMma-
CUHU MabJIyM YYyKYpJIMKJaA KOBJab 0JU0, 6y
MaccaHM 3JIaKKa y3aTajud. KpUBOMMIHUHT
allJlaHUIIM XMCOOWra MAaTyH XapaKaTHU KO-
poMucsora HyHaiatupagu. Kopomwucno pa-
Mara HIapHUPJM MaxKaMJIaHFaH MapKasra
HUcbOaTaH TebpaHMa XapakaT KWJITaHU Y4yH
yubypyak WaKJAUAard 6YyFUHHUHT OUP yYUHU
€MCHMOH CHJDKUTAAU. YUOypYaK LIaKIUJaru
OJFMHHUHT MKKUHYM Yy4YUd CTEPXKEH OpKaJIu
pamara HapHUpPJIM MaXKaMJaHTaHU XUCOOU-
ra yubypyak 6yFUHHUHT Y4uHYHU C YYUHU Teb-
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paHMa XapakaT HaTW)KacujJla CU/DKUTAAU Ba
y3ura MaxkamJaHraH YUBUKJ/IW 3JIAKHUHT OUP
YYMHM L1y TPAEKTOPUSAA XapaKaTra KeJTupa-
Ji. YMBHKJIM 3JIaKHUHT UKKWHYM y4u pamara
OoCMa WJITUY OPKAJIU 3pKUH TebpaHaAuraH KU-
JIUO YpHATUITAaHU 60MC OUPUHYM Ba UKKUHYU
y4iapyu Oup-6upugaH papkau 6yaraH éicu-
MOH TebpaHMa XapakaTJlaHWO, apaJsialliMaHu
anaau. Tynpok ¢dpakiusiapu Ba KUCMJAp
3J1aHK06, YMBUKJIU 3JIaK TUPKUILJIAPUJAH TY-
mub Kosajau. KapTolika TyraHakjapd TyIi-
POKJaH aXpasiub, 3JaK OpKacuJlaH TYIHpPOK,
103acura 6up KaTop KWau6 Tauwiab KeTUuaau.

KoBJarM4HUHr 11y TypJlard yHra 3HT
SIKWH KOBJIarn4iap/iaH adp3ajiuru yH/1aKHy,
KyllMM4Ya MHTeHcudUuKaTopaapfaH ¢oija-
JIaHMaM, KapTolllKa TyraHaru IUKacTJIaHUII
Jlapakack MHHMMaJ OyJraHu Xo0J/7a, 3JiaK
TeOpaHMa XapakaT WyHaJMIIMHYU Y3rapTUPHU-
IIM XM COOUTIa KapTollIKa TyraHakJapu cudat-
JIU QXKpaTUIMIIU XaM/Jia KaM pecypc capd.iab,
I0OKOPH U1l cCaMapa0pJAUTrUHUA TAbMUHJIANIU.

TaHsab oJIMHraH KOHCTPYKLUs 6yinya
KHYUK KapToOIllKa KOBJArMYHUHT J1labopaTo-
pUsi CHHOB HaMyHacHu TallépsiaHJyd Ba JacT-
JJAaOKU CHHOBJAH VTKaswagu. “Kuuuiok xy-
»KaJIMTU MAaIlllMHACO3JIUTHU KOHCTPYKTOPJIMK-
TEXHOJIOTUK MapKasu’Ja KHWYMUK KapToIlKa
KOBJIJAarMYHUHT CaHOAT HaMyHacd MUILIab
YUKUIAM XamJa Hamanran susoatu Yycrt
TyMaHU Ba TolkeHT BUiosATU Kubpait Tyma-
HUZAru gepmep XyKaJWKJapu Jajnajapuja
Xy2KaJIMK CUHOBJIapUJaH yTKasuagu. Kypui-
Mara HWHTe/JIeKTyas MyJIK areHTJUTuJaH
®oiipanu mojen yuyH nateHT (FAP Ne01849)
OJIMH/IU.

MaBxyA KapTollKa KOBJaruira HucbataH
TaBCUSA 3TUJIAETraH napaMeTpJapra ara 6y.-
raH KapTollKa KOBJArM4YHU KyJIall OpKaiu
MexHaT capdu 22 %ra kaMailju Ba U yHY-
Mu 1,2 mapTara opTAH. Wuanuk uKTHucoanii
caMapa MaBXy/, KapTollKa KOBJIarud 6uJjaH
TakkKocaarauza, 5899898 cym, kysn1 mexHa-
TH OUJIaH TakKKocaarau/ja, 79 572 054 cymuu
TALIKWUJ 3T/IU.
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Y3BEKUCTOH ®JIOPACUOATU NOJTUMOPO®
OUNANAPHUHI TAKCOHOMUK PEBU3UACH

M)KpO‘-lI/l TAIIKUJIOT

Y36ekuctoH Pecny6avkacu ®@aHsiap akaieMUsicu

boTaHuka HHCTUTYTH

Jlonuxa Typu
Baxxapuwiuiu MmyaaaTta
Jlonuxa paxoapu

YmMyMmui#i a2KpaTU/IraH MaGJ1aF

Jlonnxa foupacuja xaj 3TUIMLINA pexa-
JIAITUPUJITaH acocui ¢yHAaMeHTas] Basu-
danap Y36ekucron Pecny6iukacu Xynyau-
Jla MaBXyJ, OyJiraH Tabuuul ¢Jiopajard mno-
auMmopd (Mupuk) ounanapHuHr (Fabaceae,
Brassicaceae, Lamiaceaea, Apiaceae, Caryo-
phyllaceae Ba 60I1IK.) TaKCOHOMHUK XHJIMa-
XWJJIMTUHU 3aMOHaBUM HOMEHKJIaTypa, Mo-
JIEKyJIsIp TaKCOHOMUS, GujoreHus Ba buore-
orpadud ITyKJapura TasgHraH x0J1/a TaXJIUJI
3THII, IIYHUHTJEK, OWOJIOTUK XWJIMa-XWJ-
JIMKHU 3JIEKTPOH XYXOKaT/AAlUTUPULIHUHT
SHTWM TEeXHOJIOTUSIJIapU acoChJa paKaMJIU
Ma’bJIyMOTJIap 6a3acUHU fpaTHII Ba TerUIl-
Ju xasnkapo noptasiapra (POWO - http://
www.plantsoftheworldonline.org/, GBIF -
https://www.gbif.org/ Ba 601IK.) UHTerpa-
IUSCUHU TabMUHJIALIJAH HbOopaT. Jlokuxa
SKyHUJa Tabuui ¢jopa Tapkubu O6yrrya
6apya MaBXyJ, MabJyMOT/Jap YMyMJALITH-
PUJINO, TYJJIM YCUMJIMKIAPHUHT 3aMOHaBUH
TacHuou (APG IV 2016) acocuparu pyuxatu
WaK/ITAHTHPHUIALU Ba Y36eKUCTOH dJiopa-
CUHUHT SHTY Oell XKUY HallpJaH YUKapu-
Jlajiu.

OJIMHraH HaTHXKaJ1ap

V36ekucroH ¢sopacugaru CcosGOHTYJI-
JlolJIap OWJIaCU TYpJIapUHUHT KaWTa Kypuo
yukuiauimum CaHkt-Iletepbypr (LE), MAY
Buosorua ¢akynbretn (MW), Y36ekucron

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
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dyHnnamMeHTan
2021-2024 ui.
Toxxubaes K.I1., 6.¢.1., akageMuk

2149 400 000 cym

Pecny6sinkacu ®@annap akagemusicu boranu-
ka uHctuTyTH (TASH), BoTanuka Ba pUTOUH-
TpoAyKUUs UHCTUTYTH (AA), OnimaoTa, Ko3o-
FucTtoH), boraHuka, ycumiukiaap ¢pusuosio-
TUsICU BareHeTUKacu MHCTUTYT1apu (TAD, Jly-
man6e), (P, [Tapwx, Ppannus), Conservatoire
et Jardin botaniques de la ville de Geneve
(I', Kenea, llIBenapus), WIyHUHTAEK, XaTKa-
po JSTOR mabaymotnap 6asacupa (https://
www.jstor.org/) »KoMJaliraH BUpTyasa TyI-
JlaMJlapZia MaBXy/, CaKJlaHaJuraH repbapuu
MaTepUa/lJIapUHU HMHBEHTapu3anus KUJIWII
Ba TAHKU/IUM TaXJIWJI KUJIUILTa acOCJaHTraH.

Apiaceae owsnacu TypJIapUHUHT TaKCO-
HOMMSACA Ba HOMEHKJATypacu OOTaHHUK-
reorpauk KUXaTAaH KahuTa Kypuob YNKUJIIU.
V36ekucToH ¢Jopacugary OMJAHUHT SHTH
KoHcreKTH 70 TypkyMm Ba 211 TypHH y3 U4U-
ra oJ/u.

1902-2022 uwnnnapra oug 5000 gaH op-
TUK Treo-00f/JlaHraH HaMyHaJjap épJaMuja
6apya TypJIapHUHT TapKaJHUll XapuTajapu
TY3WJITaH.

@®aH y4yyH OWUTTA SIHTM TYp AaHUKJIAH-
nu: Aulacospermum multicaule Pimenov &
Tojibaev, Phytotaxa 579 (3): 162-174 (2023).

Elwendia Boiss. TypKyMuJa HUKKUATA
aHru cekuus (Elwendia sect. Dicotylaria
(Kljuykov) Kljuykov comb. nov., Elwendia
subsect. Salsa (Kljuykov) Kljuykov comb.

PRINT ISSN 2181-9637
ONLINE ISSN 2181-4317
2/2023




OABNAT UNTMUIA OACTYPNIAPU OOUPACULA
BAXAPUNAETIAH NONUXANAP

SO

nov.) Ba Oewmta octcekuus (Elwendia
subsect. Aliformia (Kljuykov) Kljuykov
comb. nov., Elwendia subsect. Setacea

(Kljuykov) Kljuykov comb. nov., Elwendia
subsect. Buniella (Schischk.) Kljuykov
comb. nov., Elwendia subsect. Stricta
(Kljuykov) Kljuykov comb. nov., Elwendia
subsect. Salsa (Kljuykov) Kljuykov comb.
nov.) aHUuKJaHJHU.
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V36ekucTon  JIOPACUHUHT  GeluHYH
MUJIM YOI STUIIJII.
Y36ekucToH  (IOpaCMHUHT  GelHHYHU

x)uaauaaru Apiaceae ousacura Enena Mxxe-
sckasa (MY Boranvka 60Fu) TOMOHU/JAH YU-
3WJITaH COSIO0OHTYJIJIOLLIAp TyPJIapUHUHT acjl
pacMmsiapu KeaTtupuiraH. Ferula L. TypkyMmu
TypJsiapu 6yiunya pacmiap E.Il. KopoBUHHUHT
acapJiapu/iaH OJIMHTaH.
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rMAOPOUKJIUM LULAPOUTNAPUHUHI MMOBAIJI
Y3rAPULLU BA AHTPOMOINEH TPAHCDOOPMALIUA
POHUOA Y3BEKUCTOH TYKAU YCUMITUKIIAP
KOMNNAMUWHUHI WAKJTJTAHULL TAPUXU BA
3AMOHABU PUBOXNAHULWU TEHOEHUUANAPU

M)KpO‘-lI/l TAIIKUJIOT

Y36ekuctoH Pecniy6sinkacu ®aHnap akaZeMHUsCH

boTaHuka HHCTUTYTH

Jlonuxa Typu
Baxxapuiui MmyaaaTta
Jlouxa paxoapu

YmMyMmui#i aXKpaTU/IraH MaGJ1aF

Jloiuxa MKJUM JUMHaMUKachu Ba OHOTa-
HUHT aHTPOINOTreH TpaHchopMaluscu OUIaH
OOFJIMK XOJIJjard rJyobas y3rapuuLiap KOH-
TEKCTHU/IA, SKOTU3UM Ba YHUHT KOMIIOHEHT-
JIADUHUHT 3KOJIOTUK OMUJIIAp OGUJIaH y3apo
TabCUPHUHU YpraHuuira KapaTtuiradH ¢yHpa-
MeHTaJs Ba3udasiap euuMura 6aruiiIaHraH.

JlouxaZlaH KyTWJIaéTraH HaTHXKajap:
XPOHOJIOTUK TaxJWiap XamJila JOMHHAHT
JlapaxT/jap WWUIUK XaJKAaCUHUHI 3HU aco-
CUJla MUHTAKAaBUU THUJPOUKJIUM V3rapuiln
6usad keduHru 200-300 Musap gaBoMujaa
V36eKHUCTOH TYKal YpMOHJIAPUHUHT PUBOXK-
JIAHUILI JAWHAMUKAcu aHUKJaHaJW; MY3JH-
KJ1apJaH TyhuHaauran Amygapé, Cuppapé
Ba 3apadiuoH Japésapu xaB3ajapu Maizo-
HUHUHT Y3rapull CypbaTH Ba Aapésap CyB
MUKJOPUHUHT KyNn HUJIMK JUHAMHUKacu
KypcaTuaaZid; MY3JUKJIAPHUHT 3pPUIIM Ba
Jlap€ BOAMMCH TYKall MacCHMBJIapU MaWd0HHU-
HUHT V3rapuild OpacuJaru KOppeJssiiuoH
y3apo OOFJIMKJIMK acociab 6epuiaau; KeJry-
CU/Ja TYKal YyCUMJIMKJIApU X0JIATUHHUHT y3ra-
PUILIMHU aKC 3TTUPYBYM MaTeMaTHK MOJe/b
sipaTW/aAy; TaOUMU Ba aHTPOIOTeH WUyJIap

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

dyHnnamMeHTan
2021-2024 nii.
XacanoB @.0., 6.¢.4., npodeccop

2473 355000 cym

6usiaH ¢parMeHTJIaliraH TyKad 35KOTHU3U-
MU X0JIaTH HA30pPaTUHU YEKJIOBYHM OMUJLIAP
TU3UMU KypcaTuaaju; MacodaaH 30H/JAll
Ma’bJyMOT/JIAPUHU TaxJ/JIUJ KUJHII acocuja
dparMeHT/IalIraH 3KOTU3UMHUHI aHTPOIIO-
red TpaHcpopmauusicu 60CKUYIApU EPUTHU-
JIa/Iu.

duToLEHO03 TY3WJMIIUHUHT  Y3rapuul
KOHYHUSITJIAPUHU Xap XWJ 3KOJIOTUK Tpa-
JUEHTJIap - OUOUKJUM, 34adUK, aHTPOIO-
reH TpaHcopmanus Ba MoJeJs TypJapHUHT
TapKaJUIl UMKOHUST/IAPH, YJAPHUHT “UK-
JIUM KOHBepTH” MOJEJIMHU JIOUUXA XyAyAU-
Jla aHUKJaUl yuoby TaAKUKOTHHUHT MYXUM
HaTWXalapuaad 6upugup. daudukaropsap
TapKaJIUIl apeaJIMHUHT MOJe/IallTHPHUILTa
TabCUPHU KeJrycuZia GUTOLEHO3 TYy3WUJIUIIU-
HUHI y3rapuiidra uya kypcataad. Kaaut-
JI1 MaHWJloHJIapJaru YCUMJIMKJIAp KOIJIaMu
TOMO-OPAWHALUSACUHUHT MOJIeJIM Ba 3KO-
OUTOLEHOTUK XapuTa YPMOH TyKalJapu-
HUHT PETPOCNEKTHB MOHUTOPHUHTMHU yTKa-
3ULIJA KYJJIaHUIAH.

BakapuyiraH reoGOTaHUK HLLIap Y30e-
KUCTOH YCUMJIMK >XaMOaJIApUHUHT MabJy-
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MOTJ/Iap 6asacura KMPUTUIALU Ba Y36eKuc-
TOH (QJIOPACUHUHT 3KOJIOTMK ULIKaJaCUHU
MIIa6 YyuKuiga ponganaHuaaiu.

OJIMHraH HaTHKaJ1ap

Amynapé TyKaiJlapuHUHT QJIOPUCTUK Ba
GUTOLEHOTUK XUJIMA-XWUJIJIMTH YPraHWIJHY;
MaBXy/Z, aZjabUETNapHU TaxJ/IMJ KWJIMII Ba
reo60TaHUK KaWJHOMasap aKKyMyJAL M-
cH acocuza “Y36eKHCTOH TyKail ypMoHJa-
py” HOMJIM 3JIEKTPOH Ma'bJyMOTJ/ap 6a3acu
ApaTUAAu Ba HHTesseKTyaq MyJIK areHT-
JUTHAAH ryBoxHoMa oJsnuHzau (BGU 00737,
18.07.2022 i1.);

[llyHuHrAeK, rjiobaa UKJAUM ucuu ¢o-
HUJArd WKJUM Yy3rapuild Ba yHUHT Map-
ka3uu Ocuéparu TYKal MacCUBJIapu Jerpa-
Jlaqusicura TabCUpU OaxosaHAd. Amypaapé
CEKTOpHUAAru My3JIMKJIAPHUHT 3pUIIU OUJIaH
TYKal MaCCHUBJIApU XOJIATUHUHT KYII UMK
y3rapuuuiapu ypTacuja KOppessiliuoH OOF-
JINKJIUK TaJIKUK 3TUJIIU.
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[MApPOUKJIUM IAPOUTJIAPU  Y3rapUIIU
6uJaH Y36eKHCTOH TYKai YpPMOHJapUHHMHT
PUBOXKJIAHULI TAPUXWHU YpPraHUll Y4yH [10-
MHUHAHT TypJlap UWJUIMK XaJKaJlapuJaH Ha-
MyHaJap OJIUH/U.

[eob6oTaHUMK KalJHOMaJap 3KOJOTUK
rpaZjueHT/iap/ia OpAWHALUOH TaXJIUJ 3TUJI-
/i1 Ba 4 Ta 3KOJIOTUK KAaTopJlap aHUKJIaH/ .

NMDS, Kernel density Ba GLM TaxJjuia-
pU acocyza flall >KOWJIapu HHKUPO3UHU
XUcobra oJiraH XoJijia, AMyzapé TyKaijiapu
YCUMJIMK KOIJIAMHY TY3WJIMLIMAATrY y3rapuil-
Jlap aHUKJIaH/J1 Ba PUBOKJIAHUII MO/ieslIapy
TY3UJM.

o- Ba [3-OMOJIOTUK XWJIMa-XWJJIUK HWH-
JIeKCJIapy  acoCH/ia YCUMJIMKJIAp KOIJIaMU
JlerpaZlalMsAICUHUHT  TaxJIMKaJu  HWH/JMUKa-
TOpJIapy KypcaTuazau Ba Populus pruinosa
TapKaJIMIIUTa TYpJy UKJIWUM CLeHapuiJapu-
HUHT TabCUPU 6ax0/1aHUb, GUOUKJIUMUN MO-
JleJTallTUPUIIIU.
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CAMAPAJIN CENEKUUANALWL YCYNINAPUOAH
dOONOANAHUB, KOPABAUNP 30T/IM OTNNAPHUHI
AHI'MN HACIIIN TYPYXJTAPUHU APATULL

l{)K])(FQIl'raﬂ]I}(PLH(YT

“¥36ekucToH TemMup Uyanapu” AXK

“Kapuy MUHTaKaBui TeMup uya y3ean” YK
Kopabaliup oTYHMIMK MaXXKMyacu

Jlonuxa Typu Amanuii

Baxxapuiui MmyaaaTtu
Jlonuxa paxoapu

YmMymuii aXKkpaTU/IraH MaGJ1aF

TagKUKOTHHUHTI MaKcajud pecnyo6JrKa-
MHU3Jard MaXa/UIMi KopabaWup 30TJH OT-
Jlap/ia camapasiy ceJieKLUsiIall ycyJuiapujan
doiananub, SHrM HACAIU TypyXJapuHHU
spaTULJaH ubopar.

TagkukKoT/ap HaTWXKajJapyd JaBoMHUAA
KyHujiaru Basudasap ypraHuaaiu:

- Kopabalup 30TJIM OTJIapJa TaHJall Ba
Ky dTJall UIJIAPUHU 0J1M6 GOpUlL;

- KopabaWup 30TJH OTJIAPHUHT HUPCUH
Oe/IrMJIapyMHM YpraHuil Ba yJapJaH caMmapa-
Jivu GoMla/laHUIIHU WYJITra KyHU1;

- OTJIAPHHUHT KeJIMO YMKUIIUHU YpraHHULI
Ba 6axoJiall;

- Kopabalup 30TJU OTJIAPHUHT 3KCTe-
pbep XyCyCUSATJIAPUHHU YPTraHUIL;

- Kopabalup 30TJIM OTJAPHUHI NyUIT-
JIOPJIMK XyCYCUSTIapUHU aHUKJIALLl;

- caMapasiu ceJieKIHUsJall yCyJJIapyiaH
doiananub, SHrM HACAIU TypyXJapuHHU

sIpaTHII;

- TaJKUKOTJIapJlaH OJIMHTaH HaTWXa-
JIAPDHUHT  WUKTUCOAWM  camMapaJlopJIMTUHU
aHMKJIalll.

OJIMHraH HaTHXKaJjiap

Kopa6aiiup 30TJIM OTJIApHUHT SIHTM Ha-
CJUTM TYPYXJIAPUHU SIpaTUII OPKAJd 30THHU
TAaKOMUJJIAIITUPULIHUHT WJIMHH acociapu
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2022-2023 ui.
Maapaxumos II.H., K.x.}.H.

566 633,0 MUHT cyM

yuab6 yukuaau. Kopabaup 30T/11 oTyiapaa
WJIMHH acoc/ia TU3UMJIU PaBUIILZA CeJIeKIUs-
HAC/JYUJIMK HULIApU sIHAJla PUBOXKJIAHTHU-
puiMokaa. Kopabailip 30T/iM OTJiap TeHo-
GOHAMHHU cakJjall UULIapUu oMb 6Gopuaau
xaM/Jla yJap 30Tra XOCJHUIH, KOHCTHUTYLUS
TUIJIAPH, 9KCTepbep KypcaTKU4Iapyd Ba
TUPUK Ba3HU OyHM4a 6axosiaHau. lllyHuHT-
JleK, I0KOpU Hac/J KWMMaTura ara OTJIapHU
TaHJIAll UILIAapU 0JM6 6opuaau. TagKUKOT
JlaBOMUJIa Kopabalup 30TJ/IM OTJIap MaxcyJ-
JIOPJIUTUTa Ta'bCUP 3TYBYM TALIKU Ba UPCUU
OMWJIJIAp aHUKJAHAJAW XaMJa HaCJAJOpJIUK
Ba MYIITJOPJUK XYCyCUSTJAPUHU TAKOMUJI-
JIAUITHUPUIL OYHAMYA UIIJIa6 YUKUJITAH CeJleK-
[JUOH-TEXHOJIOTUK aCOCJIapUHUHT ad3asiu-
I'M Ba caMapalopJIUTy UCOOTIaHA .

XalBOH KOHHM TaxJIMJU MYXUM Juar-
HOCTUK ycay6 xucobsaHagd. KoH wuiiab
YUKApPYBYM ab30Jlap TypJau (U3UOJIOTHUK,
alHUKCa, MaTOJIOTUK OMUJIJIAp TabCUPHUra
)KyJla ce3yBYaH OYJ/MO, HaTUKacu KOH Kyp-
caTKU4Iapujaa sKKoJ HaMoéH 6yiazau. Ilpo-
deccroHan TaJKUKOTYMHUHI TIeMaTOJIOTUK
napameTpJlapHd JilabopaTopusi BOCHTaJsJlapu
épJlaMHu/la TaIKUK KWMLK XalBOH COFJIUFU
XOJIATUHU aKC 3TTUPAZX €KU Xap XHJI MaTo-
JIOTUsiJIap, AABoJIall MyoJlaXKaJapyu TabCUPU-
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HU uogananau. TekmupulIapfaH OJIMH-
raH Ma'’bJyMOTJIAPHUHT XaKKOHUUJIUTU POK-
JlaJlaHW/ITaH ycay6Jiap, yHAaru uysa Kynuia-
JUraH XaTOJIMKJAp, >KyMJaZlaH, KOH OJIMLI
»KapaéHH, YHU CaKJall IIapOUTH, MXKPOUH XO-
JUMHUHT KBaJudUKaUsaCH Ba 60LIKA OMUJI-
Jlapra 60¥JIHK,

TagkukKoT/Iap y4yH capasiab OJIMHTaH yp-
YUTHUILI €MIMJark COFJIOM aufup Ba Ousaap-
JlaH OJIMHTaH KOH HaMyHasiapu 17 Xua KOH
KypcaTKU4Iapy 6yiiM4a TeKIUPUAAU. YTKa-
3WJITaH TEKUIMPUILI HATWXKajlapu Oyiuda xap
6Up 3pKakK Ba YpFOUM OT yuyH asoxuza 10 ta
6aéHHOMa TY3WJ/IraH, MUM30JIaHTaH Ba MYyXp-
JIQHTaH.

TagkukoTAa OUSJIAPHUHT ypTadya KOH
KYpCaTKU4IapH, >XyMJaJlaH, JIEWKOLMTJIAp,
JuMouUTaap, ypTaya ya4yam/ud XyKauhpa-
Jlap COHHU, TpaHyJouuTaAap, JUMPOLUTJIAP
dbounsy, spuTpoLUTIap Ba YJAAPHUHT TaKCUM-
JIaHULI K03QPULIMEeHTH, CTaHJapT MebEpJaH
OFUIIIM, TPOMOOLIUTIAP COHH, YpTaya XaKMHU
Ba TPOMOOKPHUT aWFUPJIAPHUHT KOH KypcaT-
KuuJapura HucbataH 3-4 % 0OKOPUPOK Ha-
THXXKaHU KAl 3TAu. By 6uslapHUHT é11U, TU-
puk Ba3HU (420 kr Ba 360 Kr), 2KUHCH, KOH-
CTUTYLIMSACH, 9KCTepPbepU Ba GOIIKA UH/WBU-

PRINT ISSN 2181-9637
ONLINE ISSN 2181-4317
2/2023

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

JlyaJl XycycusiT/iapura O0fJUK. AUFUpJiapja
3ca reMaTOKpPHUT, ypTadya KOPIYCKYJIAP XaXM
Ba TPOMOOLMTIAPHUHT TapKaIULI KEHTJIUTU
KypcaTKu4Japu Oussap KypcaTKA4Japura
HUCOaTaH KOPUPOK HaTHXKa KypcaTAu.

X03Upru 3aMOH KJMWHUK BeTepUHapus
reMaToJIOTUACH/Ia KOH Xy»KaWhpajapu 6uiaH
OOFJIMK, TYpTTa aCOCUM yHUBepcaJl remaro-
JIOTUK CUH/IpoM dapKJaaHau:

1. KaMKOHJIMK €KY THIIOKCUS — KOH XaXKM
OUpJMrHAa TeMOrJIOOUH Ba 3PUTPOIUTJIAD
MUKJOPUHUHT KaMalub KeTUIIY;

2. UMMyHOepUUUTIN €KUM HHPEKLHOH
SAJUIMFJIAHUIL — KOH XaXM OUpJUruja Xap
XWJ TUNJAru JIEWKOLUUTJIAPD MHUKIOPUHUHT
KaMalub KeTHIIH;

3. 'emopparuk - TpoMbouuTaap QyHK-
LUACH OY3UJIMIIM €KY MUKJOPUHUHT KaMai-
M6 KeTHIIHW, IIyHUHIJEK, KoaryJslysall
OMUJIU JePUIUTH;

4. 'mnepniacTUK — OpraHu3sM/ia reMorno-
3THUK TYKUMMaJla CapaTOH Xy)KaWpasapy Nau-
J10 6y1M1IM Ba nposiudepanmscy.

[IlyHUHT Yy4YyH IOKOpHU/JA TabKU/JIaHTAHU-
JleK, OTJIap KOHMHUHTI LIaKJIJIM 3JIeMEeHTJIapy
OpraHvM3M/ia KedyaJJUraH MaToJIOTUK >KapaéH-
Jlap/ia MyXUM IUarHOCTUK POJIb YUHAUHU.
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