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SPORTDA SHIKASTLANISHLAR VA KASB KASALLIKLARI
BO‘YICHA TARMOQ AXBOROT TIZIMINI ISHLAB CHIQISH
ZARURLIGINI NAZARIY ASOSLARI

Narziyev Shovkiddin Murtozayevich,
Dotsent, PhD, “Renessans ta’lim” universiteti,
Sulaymanov Sunnatilla,

Professor, texnika fanlari doktori,

Toshkent davlat transport universiteti.

Annotatsiya. Sportda mehnatni muhofaza qilishni boshqarish va sportdagi shikastlanishlarning oldini
olishning zamonaviy va samarali tizimini yaratish hayotiy zaruratga aylanib bormoqda. Aholi har tomonlama
sog‘lom bo‘lishida sportning ahamiyati katta. Bu esa sportchilarning sog‘lig‘ini asrash, shikastlanishlar va
kasb kasalliklaridan himoyalar choralarini ishlab chiqish va amaliyotga qo‘llash kerakligini ko‘rsatadi. Sport-
chilar shikastlanishlarga olib keladigan xavfli vaziyatlardan va jarohatga olib keladigan sportchi harakatlarida
o‘ta epchillik bilan chetlab o‘tishini uddalashi kerak. Ushbu maqolada turli sport faoliyati bilan band bo‘lgan
sportchilarning yakkakurash guruhida tayanch-harakat apparati jarohatlarini kelib chiqishi sabablari va sha-
roitlarini anketa-so‘rov, statistika tahlili, xronometraj usullari orqali o‘rganishlardan olingan natijalar asosida
axborotning ishonchliligini oshirishga, sportda shikastlanishlar va kasb kasalliklarining axborot ma’lumotlarini
elektron axborot tizimiga o‘tkazish masalalari ko rilgan. Agar sport faoliyatini raqamlashtirishga erishilsa sport
mashg’ulotlarida band bo‘lganlarning mehnat muhofazasini boshqarish tizimi samaradorligi, texnika xavfsizligi
talablarining bajarilish, vaqti-vaqti bilan o‘tkazilishi belgilangan tibbiy ko‘riklarni o‘z vaqtida o‘tkazilishiga
erishiladi.

Kalit so‘zlar: sport, mehnat muhofazasi, sport jarohati, ragamlashtirish, elektron ma’lumot, tizim, kasb
kasalligi, yakkakurash, o‘quv-mashiq jarayoni.

TEOPETHYECKHE OCHOBBI HEOBXOJINUMOCTH
PASPABOTKH CETEBOM HH®OPMAIIMOHHOMN CUCTEMBI
MO CHOPTUBHOMW TPABMATHUU U MTPO®ECCUOHAJbHBIM
3ABOJJEBAHUSIM

Hapsues [lloskupaun Mypro3aesuy,

Homnent, PhD, YauBepcuter “Peneccanc tabaum”,
CyanaiimanoB CyHHaTH/1/1a,

[Tpodeccop, MOKTOp TEXHUIESCKUX HAYK,

TamkeHTCKUi rocyJapCTBEHHbIH TPAaHCIIOPTHBIN YHUBEPCHUTET.

Aunnoranusi. Co3ganue cOBpeMEHHOW U 3(QPEKTUBHOM CUCTEMBI YIPABICHHS OXPaHOW Tpyla B CHOPTE U MPO-
(UIAKTHKK TpaBMaTU3Ma B CIIOPTE CTAHOBHUTCS XHU3HEHHOH HE00X0AMMOCTBI0. CIOpPT MMeeT OOJbIIoe 3HaYeHHE
JJIsL OOILETO 3A0POBBsI HACENEHUsL. DTO TIOKA3bIBACT, YTO HEOOXOAUMO pa3paboTarh U peain3oBaTh MepHI [0 OXpaHe
370pOBBSI CIOPTCMEHOB, 3AILIUTE X OT TPABM U POPeCcCHOHANBHBIX 3a001eBaHui. CIOPTCMEHBI IOJKHBI YMETh H3-
Oerarh ONACHBIX CUTYal[HH, KOTOPBIC MOTYT IIPUBECTH K TPABMaM, 1 ObITh OYEHb JIOBKMMH B JICHCTBUSIX CIIOPTCMEHA,
KOTOpBIE MOTYT IIPUBECTH K TpaBMe. Llenbio JaHHOMW cTaTh SBISETCS HOBBILICHHE JOCTOBEPHOCTH HH(OpMaIIUK Ha
OCHOBE Pe3Y/IbTaTOB U3y4YEHHs IIPUUUH U YCIOBUH CKEIETHO-MBIILIEYHBIX TPABM B TPYIITE €AMHOOOPCTB CIIOPTCMEHOB,
3aHUMAIOIIMXCS PAa3TMYHBIMU BUJIAMH CIIOPTA, Iy TeM aHKETUPOBAHUSL, CTATUCTHYECKOTO aHAIM3a, XPOHOMETPaXKHBIX
METOJIOB, Iiepeaaul HHYOPMALIMK O CTIOPTUBHBIX TPaBMax U Mpo(eCcCHOHATbHBIX 3a00JIeBaHMI B AJIEKTPOHHYIO HH-
(dopmManmoHHyto cucteMy. B ciydae nudpoBu3anuy CliopTHBHON JEITEILHOCTH Oy/IeT T0CTUTHYTa 3)(DEKTUBHOCTD
CHCTEMBI YIIpaBJICHHs OXPaHOH Tpy/a U1, 3aHUMAIOIINXCS CTIOPTUBHOM JIEATEIbHOCTBIO, BHIOJIHEHNE TPEOOBAHUN
Oe3onacHoCTH 000pyIOBaHUSs, CBOCBPEMEHHOE TIPOBEICHHE MEPHOJMYECKUX METUIIUHCKIX OCMOTPOB.

KuroueBble ci10Ba: cropt, oxpaHa Tpyaa, CIIOPTHBHAs TpaBMa, HU(PPOBHU3ALMS, IEKTPOHHAS HHOpManus, cHu-
crema, npoeccuoHanbHoe 3a0oeBanue, 00eBbIe HCKYCCTBA, TPEHUPOBOYHBIN MpoOLIEcC.
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THEORETICAL BASIS OF THE NEED FOR DEVELOPING A
NETWORK INFORMATION SYSTEM FOR SPORTS INJURIES
AND OCCUPATIONAL DISEASES

Narziev Shovkiddin Murtozaevich,

Associate professor, PhD, Renaissance University,
Sulaymanov Sunnatilla,

Professor, Doctor of Technical Sciences,

Tashkent state transport university.

Abstract. The creation of a modern and effective system for managing occupational safety in sports and preventing
injuries in sports is becoming a vital necessity. Sport is of great importance for the general health of the population.
This shows that it is necessary to develop and implement measures to protect the health of athletes, protect them from
injuries and occupational diseases. Athletes must be able to avoid dangerous situations that could lead to injury and
be very dexterous in performing athlete actions that could lead to injury. The purpose of this article is to increase the
reliability of information based on the results of studying the causes and conditions of musculoskeletal injuries in the
group of martial arts athletes involved in various sports, through questionnaires, statistical analysis, timing methods,
transferring information about sports injuries and occupational diseases to an electronic information system. In the
case of digitalization of sports activities, the effectiveness of the labor protection management system for persons
involved in sports activities, compliance with equipment safety requirements, and timely conduct of periodic medical

examinations will be achieved.

Keywords: sports, occupational safety, sports injury, digitalization, electronic information, system, occupational

disease, martial arts, training process.

Kirish. Dunyo mamlakatlari jismoniy tarbiya va sport
sohasiga katta e’tibor berib, davlat siyosati darajasida aholi
o‘rtasida sog‘lom turmush tarzini shakllantirish va salomatlikni
muhofazasi qilish masalalarini yuksaltirishda tizimli ishlar olib
bormoqda. Jismoniy tarbiya va sport bilan shug‘ullanuvchi
shaxslarning, shuningdek jismoniy tarbiya va sport tadbirlari
ishtirokchilari hamda tomoshabinlarining hayoti va sog‘lig‘i
xavfsizligini ta’minlash[1] ishlarini yo‘lga qo‘yish muhim
hisoblanadi. 2022-2026-yillarga mo‘ljallangan Yangi O‘z-
bekistonning taraqqiyot strategiyasida, jumladan “...jismoniy
tarbiya va sport bilan muntazam shug‘ullanadigan aholi sonini
2026-yilda 33 foizga chiqarish, ... sport o‘yinlari o‘tkaziladi-
gan sport obyektlari infratuzilmasini yaxshilash va zarur sport
inventarlari bilan jihozlash, ... oliy ma’lumotli trenerlarning
amaldagi 54 foizlik ulushini 2022-yilda 62 foizga, 2026-yilda
85 foizga oshirish” [2,3] vazifalari belgilab berilgan. Mazkur
vazifalarni amalga oshirishda, sport turlarida shikastlanishlari va
kasb kasalliklarining bo‘yicha tezkor axborot yig‘ish tizimlarini
ishlab chiqish zarur hisoblanadi.

Sportchilarda jarohatlar lokalizatsiyasi(joylashishi)ni
o‘rganish borasidagi ko‘p yillik tadgiqotlar lok-motor appa-
ratni eng zaif bo‘g‘inlarini aniqlashga yordam beradi. Ilmiy
adabiyotlarda (V.K.Dobrovolskiy, 1962; Z.S.Mironova, 1964;
1968) ko‘p marotaba ko‘rsatilganidek hozirgi vaqtda tizza
bo‘g‘imi eng zaif bo‘g‘in bo‘lib, uning ulushi tayanch harakat
apparati patologiyasini 50% ni tashkil qiladi. Keyingi o‘rinni
tovon-boldir bo*g‘imi egallaydi. Uning jarohatlari va kasalliklari
10% sportchilarda qayd etilgan. Tayanch harakat apparati pa-
tologiyasini 10% ga yaqini umurtqa pog‘onasini ko‘krak va bel
qismlariga to‘g‘ri keladi[4,5,6].

4

Chunonchi, tayanch harakat apparatini o‘tkir jarohatlari va
surunkali kasalliklarini solishtirma ulushi biz tekshiruvdan
o‘tkazgan sportchilar guruhida turlicha bo‘ldi: jarohatlar 61%
ni, kasalliklar esa 39% ni tashkil etdi. bu ma’lumotlar ko‘plab
mualliflar (V.I.Rokityanskiy, 1964; L.M.Dvorkin, 1964) ning
statistik tadqiqotlari natijalarini tasdiqlaydi[4,5,7].

Shu bilan birga, V.F.Bashkirov o‘tkazgan tadqiqot natijalari
N.N.Priorov (1958), L.Lakova (1958), D.Shoviyev (1981)
ma’lumotlariga zid bo‘ldi. Ular teskari bog‘lanish, ya’ni tayanch
harakat apparati surunkali mikrotravmalari sonining sezilarli
ustunligini aniqladilar. ehtimol, bu turli muallifiar har xil kon-
tingent bilan ishlaganlari bilan tushuntirilsa kerak[4,8,9].

Sport turlariga oid qoidalarni, o‘quv-mashqlarini tashkil
qilishga oid talablarni, sport inshootlari mikroiqlimi va obi-ha-
vo sharoitlarini belgilovchi sanitar-gigiyenik talablarni, sport
anjomlari va jihozlariga qo‘yilgan texnik talablarni, mehnat
muhofazasi va xavfsizlik texnikasi huquqiy-me’yoriy hujjatlari
talablarini belgilash, qo ‘llash, bajarish, shikastlanishni oldini
olishga va oqibatlarini yengillashtirishga qaratilgan innovatsion
yvechimlarni yaratish va qo ‘llash orqali sport shikastlanishlarini
bartaraf etish yoki keskin kamaytirishga erishiladi.

Sportda shikastlanishlar sport turlariga bog‘lig. boks, sport
o‘yinlari, kurash kabi sport turlarida ko‘proq lat yeyish kuzatiladi.
Og‘ir atletika, yengil atletika, gimnastika bilan shug‘ullanishda
ko‘proq pay va muskullar shikastlanadi. Sport o‘yinlari, yengil
atletika (sakrash, irg‘itish, uloqtirish turlarida), gimnastika va
kurash bilan shug‘ullanuvchilarda ko‘pincha suyaklar sinishi
kuzatiladi[10,11].

Ko‘pchilik sport turlarida esa oyoqlar ham shikastlanadi.
Masalan, yengil atletika va kurash sportida oyoqlar shikast-
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lanishi 66% ni tashkil etadi. Bokschilarda ko‘proq bosh va yuz
shikastlanadi (65%), basketbol va voleybol o‘yinchilarida (80%)
kaft panjalari, tennischilarida va yosh gimnastiklarda (70%) —
tirsak bo‘g‘imi, futbolchilarda esa tizza bo‘g‘imi shikastlanadi
(48%). Sport shikastlanishida yengil travmalar ko‘proq uchraydi
(90%). Sport shikastlanishlarining og‘ir yengilligi sport turlariga
bog‘ligdir [4, 5, 12].

Shikastlanish mexanizmi ko‘pincha shikastlanishning tav-
sifini va naqadar og‘irligini belgilaydi. Mamlakatda sportning
keng rivojlanganligi, sport mashg‘ulotlari vaqtida uchraydigan
shikastlanishlarning sabablari, ularni yuz berish sharoitlarini o‘r-
ganish va ularning oldini olish tadbirlarini tanlash, ilmiy asoslash,
innovatsion yechimlarini yaratish hamda qo‘llash zaruriyati kun
tartibiga chigmoqda.

Yechish usullari. O‘zbekistonni har tomonlama rivojlantirish,
xalqimizning hayot darajasi va sifatini oshirish masalasi birinchi
navbatda, ilm-fan, yuksak texnologiyalar, zamonaviy innovatsion
ishlanmalarni amaliyotga keng joriy etish bilan uzviy bog‘liq [3].

Jismoniy tarbiya va sportda mehnatni muhofaza qilishni
boshqarish va sport jarohatlarining oldini olishning zamonaviy
va samarali tizimini yaratish hayotiy zaruratga aylanmoqda.
Zamonaviy hayotda sportning o‘rni nihoyatda muhim. Shaxsning
barkamol rivojlanishida sportning ahamiyati katta. Bu matonat,
iroda, jasoratni tarbiyalaydi, jismonan rivojlanishiga yordam be-
radi. Sport bilan shug‘ullangan kishi sog‘lig‘ini mustahkamlaydi,
sog‘lom turmush tarzining zarur ko‘nikmalariga ega bo‘ladi.
Sport insonning faol hayotiy jarayonlarini shakllantiradi [4, 8, 9].

Yakkakurashda tayanch harakat apparati kasalliklari va jarohatlari tavsifi (%)

Sportchilarni yillik tayyorgarlik siklda murakkab harakat
reaksiyasi tavsiflarining sezilarli dinamikasi, uning tayyorgarli-
gi, musobaqa yuklamalarining mazmuni uni tashkil qilinishiga
bog‘lig. Shuningdek sportchilarning sport mahorati ortishi bilan
axborotni qabul qilish va qayta ishlash vaqtining qisqarishi gayd
qilinishi mumkin[12].

Umuman ishlab chiqarish va sportdagi zo‘rigishdan kelib
chigadigan kasalliklarning etiologik omillari bir holda, lekin
ularning tuzilishi turlichadir. Sportda jins, yosh (to‘qimalar-
ning fiziologik qarishi boshlangan paytda) davomiy mehnat
staji, gormonal yetishmovchilik, mehnat faoliyati sharoitida
tayanch harakat apparatlari(THA)ning zo‘riqish natijasida
kasalliklarning kelib chiqishi asosiy ahamiyatga bo‘lgan omil-
lar hisoblanadi. Bundan tashqari, noto‘g‘ri ishlab chiqilgan
0‘quv-mashq rejasi, ob-havo sharoitining yomonligi, qattiq
va ifloslangan sport yo‘lakchalari va maydonchalari, anabolik
moddalar iste’mol qilish va boshqa etiologik momentlar no-
qulay ta’sir ko‘rsatadi va sportchilarda THA zo‘riqishi bilan
bog‘liq turli kasalliklarning kelib chiqishiga sharoit yaratadi
[4, 8,9, 13].

Sportchilar orasida jarohatlanish patologiyasining tahlili
o‘ta zo‘rigishlar bilan bog‘liq bo‘lgan kasalliklarning o°sishni
yaqqol ko‘rsatadi. Bu hodisaning asosiy sababini qoniqarsiz
darajadagi mashqlar jarayonini og‘irlikda (hajmi va tezlik bo‘-
yicha) ko‘paytirishini davom ettirish, shuningdek davolashdagi
va kasallikning boshlanishi davrida mehnatga layoqatliligini
baholashdagi ba’zi bir kamchiliklarda ko‘ramiz [4, 14].

1-jadval.

1. Sinishlar 7,79 3,55 5,69
2. Chigishlar 5,19 4,57 3,79
3. Yaralanishlar 1,29 0,33 1,47
4. Shilingan joylar 0,10 0,02 0,20
58 Lat yeyishlar 4,32 5,59 4,00
6. Mushaklar jarohatlanishi 5,19 3,72 1,89
7. Singir, paylarning jarohatlanishi 0,43 1,69 0,42
8. Kapsula — bog‘lam apparatlarining jarohatlari 12,98 6,44 15,18
9. Menisklar jarohatlari 22,90 45,76 34,17
10. Krestsimon paylarning jarohatlari 432 4,23 1,68
11. Yonbosh paylarning jarohatlari 4,76 491 3,58
12. Tizzaning ustki paylarining kasalliklari va jarohatlari 0,43 0,16 0,84
13. Bursitlar 4,76 0,84 2,53
14. Bo‘g‘imlar kasalliklari 9,09 11,18 8,22
15. Suyaklar va suyaklarning ustki kasalliklari 0,86 1,52 2,32
16. Umurtqa pog‘onasi kasalliklari 10,82 1,35 5,90
17. Mushaklar kasalliklari 0,86 0,33 1,89
18. Singir, paylar kasalliklari 0,86 0,50 1,26
19. Tovon kasalliklari 0,02 0,67 0,42
20. Boshqa kasalliklar 3,03 2,64 4,55
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Shu boisdan sportda shikastlanishlar va kasb kasalliklari
bo‘yicha tezkor ma’lumot yig‘ish axborot texnologiyasini
(elektron platformasini) metodologiyasini ishlab chiqish
orqali sportda mehnat muhofazasini boshqarish tizimini
takomillashtirish, shikastlanishlar va kasb kasalliklari bo‘yi-
cha ma’lumotlarni yig‘ish, to‘plash, qayta ishlash va uzatish
jarayonlarida axborot texnologiyalaridan foydalanishni yo‘lga
qo‘yish muhimdir.

Natijalar tahlili. Yakkakurash guruhida tayanch-harakat
apparati jarohatlarini kelib chiqishi sabablari va sharoitlarini
o‘rganish katta amaliy ahamiyatga ega chunki murabbiyga
o‘quv-mashq jarayonini takomillashtirish masalasiga jiddiy
e’tibor qaratishga imkon beradi. Tadqiqot tahlili shuni ko‘rsata-
diki, mazkur guruhda jarohatlanish ko‘rsatkichlari bir xil emas
va bu sportchini tayyorlanish davriga bog‘liq. Jarohatlanishni
eng katta foizi — 54,1% asosiy davrga, 37% — tayyorgarlik
davriga, 9% — o‘tish davriga to‘g‘ri keladi. Yakkakurash
guruhidagi jarohatlanish sabablarini bir nechta toifaga bo‘lish
mumkin. Ularni orasida o‘quv-mashq jarayoni va musobaqalar
vaqtidagi tashkiliy-uslubiy kamchiliklarga katta e tibor qaratish
kerak. Ular barcha jarohatlarni 21,1% ga sabab bo‘ladi. Mashq
qilish jarayonini murabbiysiz o‘tkazishi, murabbiyni nazariy
va amaliy tayyorgarlik darajasiga yetarlicha bo‘Imasligi, o‘quv
guruhlarini noto‘g‘ri tuzilishi asosiy tashkiliy xatolar qatoriga
kiradi. 9,0% jarohatlar mashg‘ulot o‘tkaziladigan joylarni yax-
shi tayyorlanmaganligi, ya’ni yoritilganlik yetarli bo‘Imasligi,
harorat tartibini buzilishi, matlar, qoplamalar, qo‘lqoplar,
shaxsiy himoya vositalarini qoniqarsiz holda bo‘lishi tufayli
sodir bo‘ladi [9,15].

Uslubiy xatolar qatoriga izchillik tamoyilini buzilishi, mashq
qilish tartibini keskin o‘zgarishi kiradi. Jismoniy yuklamalar
hajmi va jadalligini ortishi 69,7% kurashchilarda jarohatlar
kelib chiqishiga olib keladi. Mashq qilish jarayoni va muso-
baqalar vaqtida jarohatni sodir bo‘lish vaqti kabi ko‘rsatkich
ham muayyan ahamiyatga ega. 23% hollarda jarohatlar mashq
jarayonini boshlang‘ich davrida, 41,8% — uni asosiy qismida
va 35,1% — oxirida kuzatiladi. Bu raqamlarga murabbiy jiddiy
e’tibor qaratish kerak, chunki katta yuklamalarga tayyorlash
masalasi bilan bevosita bog‘liqdir. Bunda asosiy e’tibor chigil
yozar mashqlarni bajarilishi va sportchilarni ruhiy holatiga
qaratilishi lozim. Shu tariqa, agar o‘quv-mashq jarayonini
boshlang‘ich qismi uslubiy jihatdan to‘g‘ri tuzilgan bo‘lishi
kerak, u holda bu jarayonni oxirida sodir bo‘lgan jarohatlanish
yakkakurash — sportchini yetarlicha funksional tayinlanmagan-
ligidan darak beradi. Natijalar ketidan quvish, sparring jangini
noto‘g‘ri o‘tkazilishi, raqiblarni vazn va toifa jihatidan o‘zaro
mos kelmasligi, murabbiyni olishuv olib borishga noto‘g‘ri
yondashuvi — bularni barchasi jarohatlanish sabablari bo‘lib,
murabbiy va sportchi ularni bartaraf etishlari lozim [10, 11].

Sportda shikastlanishlar va kasb kasalliklari bo‘yicha tezkor
ma’lumot yig‘ish axborot texnologiyasini (elektron platfor-
masini) ishlab chiqish orqali sportchilar faoliyatini boshqarish
tizimini takomillashtirish, shikastlanishlar va kasb kasalliklari
bo‘yicha ma’lumotlarni yig‘ish, to‘plash, qayta ishlash va uzatish
jarayonlarida axborot texnologiyalaridan foydalanish imkoniyat
yaratiladi.

Sportda mehnat muhofazasini boshqarish tizimida shikast-
lanishlar va kasb kasalliklariga oid tezkor axborot texnologi-
yalarini joriy qilish orqali mehnat muhofazasini boshqaruv
masalalarini yechishda matematik metodlar va intellektual
tizimlardan foydalanish yangi ratsional yechimlarga, sportchi
va murabbiylarning faoliyatini tizimli tashkil qilishga, sportda
axborotning ishonchliligini oshirishga, sportda shikastlanishlar
va kasb kasalliklarining qog‘oz shaklli axborot tashuvchilarni
elektron axborot tashuvchilar bilan almashtiradi va axborotni
qayta ishlash ratsional tashkil etilishiga olib keladi.

Boshlanishi

Mehnat muhofazasini boshqarish va
tashkil qilish

| Boshqaruvehi tizim (Respublika, shahar
va viloyatlar)

| q tizim q obyekti) l

I

Sportchilar va

Xavt (jihozlar va

Me'yoriy-xuquqiy talablar,
mashqlar) FOrl-Inquat

topshiriglar, rejalar

v A
Sodir bo‘lgan
xaviga bog'liq
oqibatlar

Hisobot
axborotlar

Mehnat xavisizligi bo'yicha
ishlarni rejalashtirish

Ekspert xulosasi

Chiqish

1-rasm. Sportchilar faoliyatini boshqarishni tashkil
qilishning blok sxemasi.

Mamlakatimizda sportni rivojlantirish juda muhim vazifa
bo‘lib, bugungi kunda uning yechimi alohida ahamiyat kasb
etmoqda. Asta-sekin o‘zgarib borayotgan turmush tarzi, yo-
monlashib borayotgan ekologik sharoit, sog‘liq muammolari va
uzoq umr ko‘rishi odamlardan ko‘proq jismoniy faollikni talab
qiladi. Bugungi kunda davlatlar o°z aholini jismonan sog‘lom
millat sifatida shakllantirish uchun barcha sharoitlar yaratishga
harakat qilishmoqda. Jamiyatimizning kelajakdagi farovonligi
ko‘p jihatdan aholining salomatligi muammosini qanchalik
muvaffaqiyatli hal etishimizga bog‘liq desak mubolag‘a bo‘l-
maydi. Ammo shubhasiz sport bilan shug‘ullanish insonlarga
ijjobiy tomonlari bilan bir qatorda, sportchilarning jarohatiga
va kasalliklarga, sog‘lig‘i va hayotiga zarar etkazishi mumkin.

Shu boisdan sportdagi jarohatlarning oldini olish muam-
mosini hal etishning yagona samarali yo‘li sifatida sportchilar
salomatligini muhofaza qilishning ilmiy asoslangan tizimini
ishlab chiqishni aytishimiz mumkin. Ushbu tizimni ishlab chi-
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qish respublikada amalda bo‘lgan mehnatni muhofaza qilish,
sog‘ligni saqlash to‘g‘risidagi qonunlari asosida yaratilishi va
sport tashkilotlari faoliyati bilan chambarchas bog‘liq bo‘lishi
kerak. Ushbu tizim sportchilar faoliyatini, sport jarohatlanish-
larini hisobga olishi va boshqa turli xil statistik ma’lumotlarni
yuritish imkoniyatiga ega bo‘lishi kerak.

Xulosa. Shikastlanish xavfini kamaytirishning eng muhim
choralaridan biri sportchilarning yosh va jins xususiyatlarini,
ularning jismoniy va texnik tayyorgarligini doimo hisobga
olishdir. Bu, aynigsa yoshli bolalar faol mashg‘ulotlarga jalb
qilinadigan zamonaviy sportda juda muhimdir.

Sport jarohatlarining oldini olish, birinchi navbatda, shi-
kastlanishning sabablari va sharoitlarini batafsil o‘rganishni
talab giladi. Hatto kichik jarohatni ham shifokor, murabbiy va
jabrlanuvchining o‘zi (faol profilaktika) tomonidan tahlil gilish

kerak. Bu tahlillarni elektron platforma orqali yuritilishi ijtimoiy
va iqtisodiy samaraga olib keladi.

Faoliyati davomida sportchi olishi mumkin bo‘lgan stress
holati va sport jarohati xavfi o‘rtasida yaqin bog‘liglik mavjud.
Murabbiy nazoratida yoki nazoratida bo‘lmagan paytidagi
mashglar, sport zalining holati, qo‘rquv, asabiylashish, asabiy
mushaklarning kuchayishi, muvofiglashtirish qobiliyatining
pasayishi, mahoratning buzilishi, charchoqning kuchayishi,
e’tiborning pasayishi, qo‘zg‘alishning kuchayishi va boshqalar
kabi fiziologik namoyon bo‘lishlarga olib keladi

Mamlakatda sportning keng rivojlanganligi, sport mash-
g‘ulotlari vaqtida uchraydigan shikastlanishlarning sabablari,
ularni yuz berish sharoitlarini o‘rganish va ularning oldini olish
tadbirlarini tanlash, ilmiy asoslash, innovatsion yechimlarini
yaratish hamda qo‘llash zaruriyati kun tartibiga chigmoqda.
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PAPMALEBTUKA KOPXOHACHUJA TIOBKUH JAPAKACUHHU
MOHUTOPHUHI KMJIUII BA MEBEPTAIITUPHUII

XoxueB Asmmaxkéap AGAyMaHHONIOBUY,

Jouent, PhD,

“TommkeHT uppUranus Ba KUIUIOK XY>KaJUTHHA MeXaHU3alUAIa MyXaHauciapu UHCTUTYTH
MWIIHHA TaAKUKOT YHUBEPCUTETH,

Xoxuea llaxno3a AkpamkyJioBa,

TastHY TOKTOpAHT,

Ucnom Kapumor Homuaaru TorkeHT J{aBnaT TeXxHUKa YHUBEPCUTETH.

AHHOTanusa. Makonana gpapMarieBTHKa KOPXOHACH 1A F03ara KelaJuraH MIOBKUH JlapaKaCHHU MOHUTOPUHTHHU
om0 OOPHIIT Ba MUIII CMEHACH JaBOMUJIA XOMUMHUHT IIOBKHMH TahCUPH/IA OY I BAKTHHY aHUKJTAII XaM/1a TIOBKHHHH
MEBEPIANITUPHII TANOUPIApH KENTHPITaH. TaaKuKOT o0bekTHIary “Bubpo-Onanr’” Kypuimacu/ia 103ara Kelaaural
moBkuH japaxacu NAD-1 (Noise alarm device-1) KypuiMacuas QoiijamaHuiITal Xoia MOHUTOPUHTH OJTHO OOpHIT-
1. ByHta, XOMMMHUHT W XKapaéHu XPOHOMETpPaXk YCYIIU acocua Ky3arunrad. Harmwkanapra xypa, 1 umr cMeHacu
(08:00 ma 12:00 raua) qaBoMua KypuiMaiaH YMKAIUTaH IOBKUH Jlapaskacy KeCKHUH y3rapuO 6opau. M xapaéau
oonutanummaa NAD-1 kypunmacu mar6aan 0,1 M Macodaia oW THpUIranaa, MOBKUH napaxacu 48,2-49,6 nb,
0,5 m macotana 36,9-47,1 nb uu Tamkwun 3tau. Kyprimara xom amié convHraHaH CYHT IIOBKHH JapaXkacl OpTHO
oopau, spHY, 0,1 M Macodana 100,7-104,4 nb, 0,5 m Mmacodana Tamkwmn 92,55-94,10 nb 6ynau. Hatmxanapara kypa,
XOJMIMHUHT acOCHH Il skapaéHu moBKuH napaxacu 100,7-104,4 nb 6ynran BakTra TY¥pu Kemau. by xonatna, xomum
MIOBKMH/IAH XUMOSIIAI BOCUTANApUIaH (DOMIalaHUIIy, Il TAaBOMUIINTUHA YeKIany ki Macodaaan OomKapHI
TU3UMJIAPHHU KYIUTAIIA TaBCUS STHIIIH.

Kanur cy3map: wim BakTH, XpOHOMETPaX, IIOBKUH Aapa)kacH, UIIl TABOMHUIAIUTH, MOHUTOPHHT.

MOHUTOPHUHI' U HOPMAJIN3AINUA YPOBHSA LIYMA
HA PAPMAINEBTUYECKOM HNPEJAIIPUATUN

Xo:xueB Annaxkdap AGAyMaHHONIOBUY,

JHouent, PhD,

HanumoHnanbHblii uccnen0BaTeIbCKU YHUBEPCUTET

“TamKeHTCKUI MHCTUTYT HH)KEHEPOB MPPUTALINH I MEXaHU3AIMH CETLCKOTOo X03siicTBa”
Xoxuena IllaxHo3a AkpaMKyJ10Ba,

JlokTopaHT,

TamkeHTCKUI roCyJapCTBEHHbIM TEXHUUECKUI YHUBEPCUTET

umenu Mcnama Kapumosa.

AHHOTanus. B cTarbe mpejcTraBieH MOHUTOPHHT YPOBHS IIyMa, BOSHUKAIONIETO HA (apMaieBTHYECKOM
NOPEIIPUATHH, U OINPEJIeICHNE BPEeMEHH, B TEUEHHUE KOTOPOTO PaOOTHHK MOJBEPTAETCS BO3JCHCTBHUIO IyMa
B TeueHHue paboueil CMEHBI, a Tak)Ke Mephl 10 HOPMHUPOBAHUIO IITyMa. MOHUTOPHUHT YPOBHS IIyMa, BO3ZHHKA-
I01Iero B ycTpolicTBe “Bubpo-Onam” Ha 00beKTe UCCIIeOBAHUS, TPOBOIUIICS ¢ MTOMOIIbI0 mpudopa NAD-1
(Noise alarm device-1). [Ipu 3ToM pabounii mporecc pabOTHUKA OTCIEKHUBAJICS METOIOM XPOHOMETpaxKa.
Cornacuo pe3ynasTatam, 3a 1 padouyio cmeny (¢ 08: 00 mo 12: 00) ypoBeHb IIyMa, HCXOIAIIETO OT mpubopa,
pe3ko Mensuics. [Ipu pasMenienuun npudopa Haja-1 B Hauaje padodero mpoiecca Ha paccrosinuu 0,1 M or
HUCTOYHNKA YPOBEHb IyMa cocTaBisia 48,2-49,6 nb, Ha paccrosauu 0,5 M-36,9-47,1 nb. [locne BBeneHus
CBHIPbS B YCTPONHCTBO YPOBEHB IlIyMa yBEeIUUIHBAiICH, T. €. Ha pacctostHuu 0,1 M coctasnsn 100,7-104,4 b, na
paccrosguun 0,5 M-92,55-94,10 nb. Ilo pesynpTaTram ocHOBHOI pabouuii mpoiecc pabOTHHUKA MpHUIIeNcS Ha
BpeMs, Korna ypoBeHb myma coctasist 100,7-104,4 nb. B aToM ciydae paGOTHHKY peKOMEHIOBAJIOCH UC-
IMMOJIL30BaTh CPEACTBA 3allIUTHI OT IIyMa, OTPaHUYUBATL NPOAOJIKUTCIBHOCTD pa6OTLI NI IPUMCHATH CUCTCMBI
JAUCTAaHIUOHHOI'O YIIPaBJICHUA.

KuroueBnble ciioBa: pabouee BpeMsi, XpOHOMETPaXkK, YPOBEHb IITyMa, IPOJOIKUTEILHOCT PaOb0Thl, MOHUTOPHHT
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MONITORING AND NORMALIZATION OF NOISE LEVELS AT A
PHARMACEUTICAL ENTERPRISE

Khojiyev Aliakbar Abdumannopovich,

Associate professor, PhD,

National Research University “Tashkent institute of irrigation and agricultural mechanization engineers”
Khojiyeva Shakhnoza Akramkulovna,

Doctoral student,

Tashkent State Technical University named after Islam Karimov

Abstract. The article presents the monitoring of the noise level occurring at a pharmaceutical enterprise and the
determination of the time during which an employee is exposed to noise during a work shift, as well as measures to
normalize noise. Monitoring of the noise level occurring in the “Vibro-Elash” device at the research facility was carried
out using the NAD-1 (Noise alarm device-1). At the same time, the worker’s workflow was monitored by the timekeeping
method. According to the results, during 1 work shift (from 08: 00 to 12: 00), the noise level coming from the device
changed dramatically. When placing the nad-1 device at the beginning of the working process at a distance of 0.1 m
from the source, the noise level was 48.2-49.6 dB, at a distance of 0.5 m-36.9-47.1 dB. After the introduction of raw
materials into the device, the noise level increased, i.e. at a distance of 0.1 m it was 100.7-104.4 dB, at a distance of
0.5 m-92.55-94.10 dB. According to the results, the main workflow of the employee occurred at a time when the noise
level was 100.7-104.4 dB. In this case, the employee was advised to use noise protection equipment, limit the duration

of work, or use remote control systems.

Keywords: working hours, timekeeping, noise level, duration of work, monitoring.

Kupum. Xaxonna canoar KopxoHaJapuaarn MExHar Ia-
POMTIAPUHY SXIIMIAI TAAOUPIApHHH TAKOMHIJUIAIITHPHIITA
HYHAITHPWITAH MaKCaJJIH WIMHHA M3JIaHUIIIApP aToXHaa
axammsrra sra. by Oopana, dapmaneBTuka caHoaTHaa ro3ara
KeJaiuran XaBguap, 0axTcus Xoaucanap, ’kapoxaTIaHHIIap Ba
KacO KacaTMKIApHHH 103ara KeJIMImTa cabab Oymaauran acocuit
OMWJUTApHY YPraHuIl, NIyHUHTACK, (apMaleBTHKa CaHOaTHAA
103ara KeJaJuraH XaB(apHy YpraHuia Typyxui, MoHOTpaduK
Ba TONOrpadyK yCyUIapuHU KYJIallja ssHTH WIMHE EH1anryB-
JIAPHM MIITA0 YUKKII MyXuM axamusaTra ora. [y ounan 6upra,
yuOy Basu(anu edum yqayH (apMaleBTHKa CaHOATH/A 103ara
KeJaauraH xaBduap, 6axTcu3 Xomucanap, KapoXanIaHHILIap
Ba KacO KacaJUTHKIIApHHI OMOTHOOHI-TICHXOIOTHK cababIapiHi
XaM Yprauumr acocui Basudanapaan xucoodnanay. apmares-
THKa CAaHOATH/IA F03ara KeJa{uraH MOBKUHIAPHUHT XOXMMHHUHT
UII BaKTH JIaBOMUHINTH Ba XUMOSIIAII KHJIMII BOCUTAJIAPUHI
KYJTaHmimumra OOFIIMK X0i1/1a 0axomnar, Xxama MeXHaTHHI
Myxo(aza KHIUIITa KapaTwiraH TaJ0UpIapHy UILIa0 YUKAII
MyXUM Bazudanapaan oupu xucoodmanamu[3].

YMymuii XonaTaa caHoaT KOpXOHalapHaa Ba MalllnHa-Mexa-
HM3Mallap/a 103ara KelaJurat MOoBKUH JlapakalapiHyu Kamaii-
THPUIL, IOBKUHIAPHN OJJIMHH OJIMII Ba XOAUMIIAPHU XUMOS
xumum 0yitmaa C.Cynaiimanos, A.B.Tomosko, T.JI. Xomaxosa,
M.I'Toryan3e xabu onummap Oup Katop WIMHHA TaJKHKOTIAp
o6 6opras. TafKMKOT HaTAXKUIAPH Oy YA OBKWHHHY F03ara
KEJIMII MIAPOWTIAPH Ba YIAPHH OJIMHH OJIMII EKM TabCUPHU
KaMalTHpUII TagOMpIapuHU Ha3apuil Ba aMallMi JKUXATIaH
ncoornarad[ 1;2;6;7].

Eumm yenmyOmapu. TagkukoT obbekTuaaru “Budpo-Dmanr”
KypHiMacujaa ro3ara KenajuraH MIOBKHH fapaxkacn NAD-
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1 (Noise alarm device-1) Kypunmacugan ¢ponganaHUITaH
X0I1a MOHUTOpUHTH om0 Oopmwian. NAD-1 Kypunmacy wmr
YpUHIapHIary MOBKUH apaKaCHHUHT pyXcaT STUIITaH MEbEP-
JIaH OIITaH1a Xxabap OepyBuH KypHiMa Xpcoomanau[4].

7

*

1-pacm. llloBKHH MebEPU XaKua OroX1aTHPYBYH
NAD-1 KypJIMACHHUHT YMYMHI KYPHHHUILIH.

Ym0y xkypwiMa 4 Ta tapaduma ce3rup MUKpOpOH OHIaH
Kuxo3maHraH. MukpodoH aTpodary MOBKUH JapakKaCHHU
FOKOpH aHHUKIHK OunaH yadyam uMkoHuHH Oepanu. [LoBKuH
OenrunanraH Mebép mapaxkacunaa O0ynranga (10-60 nb
Oyaran/a) KypuiMaaari OroxXJIaTUPYBUH YHPOK SIIIKIT PAHTIA
€HnO Typaju, OBKUH Japaxacu Mesepaan oprrat (50 nb Ba
YHJIaH FOKOPH ) BAKTAAH O0NLTA0 OTOXTaHTHPYBYH YHPOK KH3UIT
paHra éHaju Ba curHan OGepa Gomuiaiiau. Viraos HaTmKanapH
MOOHI KypuIMacura ki KOMIbIOTepra aBTOMATHK Tap3a
y3ariwtaau. Kypunvanasn MoGHII KypriMara Ki KOMITbIOTEpra
y3aTHITaH MabIyMOTIIAp BaKTJIAp KECUMHU/IA [IOBKHH Japaka-
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CUHM Kypcaraiu. by um ypuniapuaa Kaiicu BakTAa MIOBKUH
Japakacu KaHIai xoyiartaa OYJIraHWHU Ba KalCH BaKTiapia
MebEp/IaH OPTUK OYIraHHMHY KYPHII Ba 6ax0Jiai AMKOHUATAHA
oepaau [3].

NAD-1 kypuiaMacu MabIyMOTJIApHA MOOWII KypHIMacura
éxu xommbiotepra 100 M Macogaraya Oynran opaMkaa y3aTui
UMKOHHATH MaBxy/. by moBkuH MaHOacuaH y30K Macodasia
TYpHO M1 )KOWMIATH IOBKUH JlapaXkacH TYFPUCHIA MabIyMOT
OJIVII UMKOHUATHHY sipatajy. [LlyHnHIIek, KypriMaaaH Keuku
Ba TYHI'M WII Bakmiapuzaa ¢oinananum MyMkuH. Kypuivanu
aekTp ManOau Ownan 2 ta 0,3W sum Garapest TabMHUHIANH.
Jucnueiina Oarapesi KyBBaTUHM XaM Ky3aTHUO TypHII UMKOHH
MaBKyJl, yHaa QoiiaananyBun KypuiIMaHu ¥3 BakTHaa 3a-
PSANAIM MYMKHH.

Hatwxanap taxnunu. Kypunamanan 4yukaaural mOBKUH
napaxacunu anukiam tapruou [OCT-12.05-87 ra acocan
o6 Gopuiau. SbHK WOBKMH ManOacu Xucobnanrad “Budpo
aam’” aH S Ta HyKTa TaHIAHIM Ba YHAAH YUKAJUTaH [OBKUH

JapakacHHUHT opTuinn HaTmxkacuga NAD-1 kypuiamacu
Ul YPUHIApHUJa LIOBKUH Japa)xacl MEbEPAAH OPTraHIUIU
TYFpUCU/A OTOXJIAHTUPIU.

bupunun wykra (0,1 M) ra ypHatunran NAD-1 kypuiamacu
IIOBKMH JIApKACHHUHT Y3rapuiiu 4 Ta ce3yBYM MUKPO(QOHIApH
épraMusia aHUKJIAHAM Ba OJMHIAH MabJIyMOTIApHU KyHHIaru
2-pacMmjia KYpHII MyMKHH (2-pacm).

[Oxopunaru 2-pacMian KypUIIUMHU3 MyMKHHKH, “Buopo
snanr” KypuiMac MINra TYIUPWITaH JacTia0ku Baktaa 9:17-
9:48 opanurua moBKuH napaxkacu 47,2-49,0 nb tamkun 311,
Xam/Ja KypHrimara XoM aiié conuaraniad cyHr, seau 10:00-11:09
BAKT OpaJMKJIapH/a IOBKUH Japa)kacd KECKUH OIIMO KeTIH,
99,8-101,6 nb. llyHunraek, Kypuimaaard XoM aie Tyraraiia
11:15-11:40 opasnuruma MOBKHH Aapakack OMPO3 macaiiau Ba
11:48 nan 12:00 raua siHa 1oKOpHU OYiau.

Keitunru nykra (0,5 M) 1aH ITOBKUH Japa)KaCUHUHT Y3TapUIn
xaM YpHatwirad NAD-1 kypunmacu épaaMusia aHuKJIaHI1 Ba Y
Kyhugarnda oyiuau (3-pacm).
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2-pacM. “Budpo-dnam” kypuamacuian 0,1 m macodana moBKHH 1apaKaCHHUHT Y3rapuiim
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3-pacMiaH XaM LIyHH KYPHIIUMHI3 MyMKHHKH, “Bubpo anamr”
KypWIMAcH WIIra TyIIMpWIran aactiabku Bakraa 9:17-9:48
opanurua MmoBKUH aapaxacu 28-30 nb tamkun aTam, xamaa
Kypuiamara xoM ameé conunranan cyur, seau 10:00-11:09 BakT
OpaJMKJIapy/Ia MIOBKUH Japaykacu KeCKUH omub ketnu, 68-74
nb. Hlynunrnex, Kypuamaaars xom ameé tyraraszaa 11:15-11:40
opajufu/a MIOBKUH Japaxacu Oupo3 macaiiaum Ba 11:48 nan
12:00 raua sina roKopu OYIi/IH.

Vuunun HykTa (1,0 M) ra yprHatunran NAD-1 xkypunmacu
éplamya IOBKUH Japa)KaCUHUHI y3rapully Kyduaaruda
Oynmu (4-pacm).

4-pacMJlaH IIyHU KYpUII MYMKHHKH, ymOy HyKTaja
KypUJIMaJiaH YuKaauras moBkuH qapaxacu 0,1 m Ba 0,5 M ma-
coajia aHUKJIAHTaH IIOBKHUH JlapakacuiaH Oupo3 Kam OyIiiy.
SIpHN, KypuiMa HINra TYHMUPHIraH JacTinadku Bakrtaa 09:17-
09:48 opanuruga HOBKUH fapaxacu 26,7-29,7 nb Tamrkun 9Tau,
XamJia KypuiaMara XoMm ati€ Comuuranza cyHr, seau 09:57-11:09
BAaKT OpAJMKJIAPU/IA IOBKUH Japa)Kacl KECKUH OIIMO KET/H,
63,8-66,8 nb. lllyHuHraek, KypuiMaaarid XoM aiie Tyrarasua

11:12-11:45 opanuruna moBkuH napaxacu 33,1-38,9 nb raua
nacaiu Ba 11:48 naun 12:00 raga 71,6-73,8 ab raga om0 0opau.

Kypunmara nucabaran 2,0 m macodana ypuarmwirad NAD-1
KypUJIMACH IIOBKHMH JIapa)KaCHHUHI Y3TapHIIUHU 0axoJamiu
HaTW)KAacHuJla OJIMHTaH MabiIyMOTIap KyHuaaru KypuHuUIiaa
oymnu (5-pacm).

Vily HykTana KypuiMaaaH YUKauraH MIOBKUH Japaxacu
JacTnabKy ylaHTaH HyKTanapra HUCOaTaH KeCKHH KaMaiiu,
S’/bHU, NacTaa0ku BakTaa 9:17-9:48 opanuruna MOBKUH 1apa-
sxacu 28,2-30,7 1b Hu Tarmkun stran 6yiaca, 09:57-11:09 Bakr
opanuFuIa MOBKUH Hapaxacu 59,3-62,8 nb ra omraniuruiu
kypuiMu3 MyMkuH. Hlynunrnex, Kypuimagary Xxom ameé Ty-
raranjia sisbHu, 11:19-11:43 opanuruna 36,3-39,7 nb ra kamaiiau
11:48 nan 6omwiad 12:00 raya mOBKUH Japa)kacd OPTraHUHU
KYPUIIMMU3 MyMKUH.

VYmMymuii Xonaraa kypaguran oyncax 1 um cmenacu (08:00
na 12:00 raua) maBomua HOCTEPUI MaxCyJlOTIapu UILIad
YUKapUII Hexuaaru (bapMaueBTmca KypuiMajlapyuJiad YuKaJuradn
IIOBKUH Jlapa)kacu KeckuH y3rapud copmu. 1lloBkuH napaxka-
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4-pacm. 1,0 m Macodaia IIOBKUH JapasKacCUHU Y3rapuiim.
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5-pacm. 2,0 M Mmacodaga NIOBKHH AapaKaCHHH Y3rapuIIn.
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6-pacm. Lex 0yiinya ypraya MOBKHH AAPAKACHHUHT Y3rapHIlu.

CHHHUHT MebEpyaH opTuK Oymranma NAD-1 kypuimacu Epna-
MuIa 6aXoTaHIu Ba XOAUMIAPHHU OTOXTaHTHPAH. Llex O¥itnua
VpTada IOBKHH AapaKaCUHUHT Y3rapuIIUHN KyHUIaru pacMaa
KENTHPHIITaH.

IOkopuaarn pacMaaH KYpHUIIUMH3 MyMKHHKH, HOCTEPIII
MaxcyaoTnapy nexuaara “Bubpo smam’™ KypuaMacy Hira Ty-
mmpwirad gactiabku Baktaa 09:17-9:48 opanuruaa MIOBKUH
nmapaxacu 0,1 m macodana 48,2-49,6 nb, 0,5 M Mmacodana Tam-
kui 36,9-47,1 nb, 1,0 m macodana 27,8-39,4 nb, 2,0 macodana
29,2-32,4 1b HU TAmKWI STOH, XaMAa KypriaMara XoM amié
conuaTaggad cyHr, apHU 10:00-11:09 BakT opanurnia mOBKUH
nmapaxxacu optud 6opmu, spHU, 0,1 M Macodama 100,7-104,4
nb, 0,5 m Macodana tamkmn 92,55-94,10 nb, 1,0 m Mmacodana
64,5-71,8 nb, 2,0 macodana 64,7-72,8 nb 6ynuu. Illynunraek,
KypuiMazgara xom amé tyrarauga 11:15-11:40 opanuruna
MIOBKHH Aapaxacu 0npo3 kamaiam xamaa 11:48 nan 12:00 raga
sHa OpTHO OOPTaHMHU KYPUIIIMHI3 MyMKHH.

IOxkopumarn Hatwxkanapaad Kenaubd YWKKAH XOJaa, WIT
VpuHIapHuaa MIOBKUH JapakacHHUHT opTuO Oopumm NAD-
I xkypunmacu épaamuzia 6axomad OopwiIay Ba y MehEpUIAH

OIITaH BaKTAa XOJUMIAPHHU OTOXJAaHTHpamu. by Xomataa
XOAMUMIIAp IOBKUHHHUHT TabCHPHAA KOIMACIUIU YUYH XUMOS
BOCHTaNapuaaH Hoimamanuym €Ki KypruaManapau Macodaian
OOMIKAPHUIIH, ITYHUHTAEK, YeKITAHTaH W CMEHACH A UIILIAITH
TaBCHS TN,

XyJoca. XpoHOMETpax Ky3aTyBIapH YTKa3uIHO Iy acocha
xoaumutapHuHT 1w cmenacu (08:00 ga 12:00 raua) naBomua
KaH9a BaKT KypriMa OuiiaH Ui Oakapuiiu 6axomaHm, Oy ca
XOANMIIAPHUHT KYPHJIMAHUHT [IOBKUHU TabCHPUAQ OYITHIIHH
6axoam yayH UMKOHUST SpaTaju.

“Bubpo »mam” KypHJIMacH WIITa TYIMUPHITAH TacCTIa0Kn
BakTaa 09:17-9:48 opanuruma moBkuH napaxacu 0,1 M ma-
codana 48,2-49,6 nb, 0,5 m Mmacodana Tamxkun 36,9-47,1 J16,
1,0 m macodana 27,8-39,4 nb, 2,0 macodana 29,2-32,4 nb un
TaImKua >Tau. by jkapaénma xoxmmuapra macodana HILTamI
TaBCHS STHIIH.

“Bubpo smanr” KypriMacH XOM amé TYIIUPUITaH BaKTAa
YHJAATH OIOBKWH Aapakacd I0KOpU OYMUIIMHE HHOOATTa ONraH
XO0J1/1a, Ty BaKT/1a XMMOS BOCUTATAPUIAH (QOHIaTaHNI EKU I
CMEHACHHH KUCKAPTHII TABCHS STUIN.

Technosphere Safety. Nel. pp. 2022.

Kpatkocpodoro ceMuHapa. Jleaunrpan, 1985, c. 88.

KypHan “VaHoBanmonHas Hayka”. Ne 4, 2015, c. 64.
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MEHNAT JARAYONINI TASHKIL QILISHDA ZARARLI
OMILLARNI HISOBGA OLISH ORQALI XODIMLAR
XAVFSIZLIGINI TA’MINLASH

Bozorov Zafar Pirimqulovich

Tayanch doktorant, Islom Karimov nomidagi Toshkent davlat texnika universiteti,
Narziyev Shovkiddin Murtozayevich,

Dotsent, PhD, “Renessans ta’lim” universiteti.

Annatatsiya. Ushbu magqola ishchilarining ish joylarida mehnat sharoitlarining ishlab chiqarish omillarini
o‘rganadi, ko‘rib chiqilayotgan parametrlarning me’yorlarini va ularning ishchilar tanasiga ta‘sirini ko‘rsatadi.
Ishchilari orasida eng keng tarqalish ehtimoli yuqori bo‘lgan kasalliklar chang, mikroiqlim va shovqin ta‘siridan
kelib chiqadigan kasalliklardir. Korxonalarida ishchilarning mehnat sharoitlarini baholashda ishlab chiqarish
muhitiga, texnologik jarayonlarga va foydalaniladigan asbob-uskunalarning ta‘sirini, shuningdek, zararli omillar
ta‘sirida bo’lgan mehnat sharoitlariga alohida e’tibor qaratishga undaydi. Muhandislik so‘rov va monografik,
taqqoslash tadqiqotlar usullar orqali olingan natijalari O‘zR SanQvaN Ne(0324-16 “Ishlab chiqarish xonalari
mikroiqlimini sanitar-gigiyenik normativlari’da ko‘satilgan kattaliklarga mosli baholangan.

Kalit so‘zlar: mehnat jarayoni, shovqin, chang, eshitish analizatori, mikroiqlim parametrlari, yoritish, ish
sharoitlari, kasbiy kasalliklar, xavfli va zararli omillar.

OBECIHHEYEHHUE BE3OIHACHOCTHU PABOTHUKOB ITYTEM
YUYETA BPE/IHBIX ®AKTOPOB IIPU OPTAHU3AIIUHN
TPYAOBOI'O IPOIIECCA

Bosopos 3agap Ilupumkynosuy

bazoBblil nokTOpaHT, TallkeHTCKUI rocyaapCTBEHHbIN TeXHUUECKUM yHUuBepcuTeTa uMeHu Menama Kapumosa,
Hap3ues lllopkunaun Mypro3aesuy,

Homent, PhD, YauBepcuter “Peneccanc tabianm”.

AunHoTauusi. B nanHoil craree paccMOTpeHs! (JaKTOpBI IPOU3BOJICTBA YCIOBUH Tpyaa Ha pabounx MecTax pa-
OOTHHKOB, TIOKa3aHbl HOPMbI pacCMaTPUBACMBIX MapaMETPOB U UX BIUSHUE HA OpraHu3M padotHukoB. Hanbomee
BEPOSTHBIMH 3a00JI€BAaHUSAMH Cpe PaOOTHUKOB SBJIAIOTCS T€, KOTOPBIC BBI3BAHBI BO3JCHCTBUEM IIBLIH, MUKDPO-
kauMara u myma. [Ipu oueHke ycnoBuid Tpyaa paOOTHHKOB HA CBOMX MPEANPHUATHAX PEKOMEHIYyeTCsl 0Opararh
0co00e BHUMaHUE Ha BO3ACHCTBUE TPOU3BOICTBEHHON CPE/ibl, TEXHOJIOTHUECKHUX MPOLECCOB U 000pyI0BaHMs, a
TaKKe YCJIOBUI TpyAa MOJ BO3ACHCTBUEM BPEAHBIX (DAaKTOPOB. pe3yibTaThl MHKEHEPHBIX U3BICKAHUN U MOHOTpa-
¢uyecknx, cpaBHEHNE METOIOB UCCIIEAOBAHMS OLEHUBAINCH B COOTBETCTBUH C MapaMeTpaMH, yKa3aHHbIMU B Ha-
roHaNbHOM cTannapre PecyOnuku Y30ekuctan Ne0324-16 «CaHuTapHO-TUTHEHUUYECKKE TPABUIIa MUKPOKINMATA
MIPOM3BO/ICTBEHHBIX TOMELEHUIY.

KuroueBblie cjioBa: TpynoBoi npolecc, IIyM, Mbliib, CIyXOBOW aHAJIN3aTop, MapaMeTpbl MUKPOKJINMATA, OCBE-
LIEHHE, YCIOBHS TPY/a, MPoPecCHOHaNbHbIC 3a00IeBaHMs, OTIACHBIE 1 BPEAHBIE (DaKTOPHI.

ENSURING THE SAFETY OF WORKERS BY CONSIDERING
HARMFUL FACTORS IN THE ORGANIZATION OF THE LABOR
PROCESS

Bozorov Zafar Pirimkulovich,

Doctoral student of Tashkent State Technical University named after Islam Karimov,
Narziev Shovkiddin Murtozaevich,

Associate professor, PhD, Renaissance University.
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Abstract. This article examines the factors of production of labor conditions in the workplaces of workers, shows
the norms of the considered parameters and their impact on the body of workers. The diseases most likely to spread
among workers are those caused by exposure to dust, microclimate, and noise. When assessing the working conditions
of workers in their enterprises, it is encouraged to pay special attention to the effects of the production environment,
technological processes and equipment, as well as working conditions under the influence of harmful factors. The
results of engineering surveys and monographic, comparison research methods were assessed in accordance with
the parameters specified in the National Standard of the Republic of Uzbekistan No0.0324-16 “Sanitary and hygienic

rules for the microclimate of industrial premises”.

Keywords: work process, noise, dust, hearing analyzer, microclimate parameters, lighting, working conditions,

occupational diseases, dangerous and harmful factors.

Kirish. Ishchilarning mehnat sharoitlari quyidagi ishlab
chiqarish omillari bilan belgilanadi: chang, shovqin, tebranish,
mikroiglim parametrlari, elektromagnit nurlanish [1-3]. Ushbu
omillarning ta‘siri ishchilarning umumiy kasallanishning oshishi-
ga, kasbiy kasalliklar va jarohatlarning kopayishiga olib kelishi
mumkin. Shuning uchun xam ishlab chigarish uchun texnologik
jarayonlarni tanlashda, mehnat jarayonini tashkil gilishda ishlab
chiqarish omillarining xodimlar tanasiga ta‘sirini va kasbiy
xavflarni hisobga olish kerak.

Odamlarga ta‘sir qiluvchi xavfli va zararli ishlab chiqarish
omillari quyidagicha ta‘riflash mumkin[4]:

-zararli ishlab chiqarish omili - ta‘siri xodimning kasb kasal-
ligiga chalinishiga olib kelishi mumkin bo‘lgan ishlab chigarish
omili;

-xavfli ishlab chiqarish omili - ta‘siri xodimning shikastla-
nishiga olib kelishi mumkin bo‘lgan ishlab chiqarish omili.

Ishlab chiqarish faoliyatining yo‘nalishi, aniq ishlab chigarish
jarayonlari, asboblar-uskunalar, mehnatni tashkil etish shakllari
va shu kabi ko‘rsatkichlarning har biri ma‘lum jismoniy va
psixofiziologik sifatlarni talab giladi. Bu omillar alohida yoki
birgalikda mehnat jarayoni (zararli moddalar, mikroiglim, shov-
qin, tebranish, issiqlik va elektromagnit nurlanish, ish joyining
yoritilishi, psixologik yuklanishlar, ish vaqti va tartibi va bosh-
qalar) davomida inson tanasiga salbiy ta‘sir ko‘rsatishi mumkin.

Tadgiqotlarni o‘tkazishdan ko‘zlangan magsad, bugungi
kunda sog‘lom va xavfsiz mehnat sharoitlarini yaratish, mehnat
jarayonini tashkil gilishda zararli omillarning sanitar-gigiyenik
normativlarga mosligini tahlil qilish.

Materiallar va usullar. Ishlab chiqarish jarayonida ish
joyining mikroiqlim holati, havoning harorati, nisbiy namligi,
atmosfera bosimi va harakatlanish tezligi bilan harakterlanadi.
Bu ko‘rsatkichlarning me‘yoriy mikdorini belgilashda ishning
turi, harakteri va tashqi muhitning harorati hisobga olinadi.

Mikroiqlim ko‘rsatkichlarining sanitar-gigienik standartlar-
da belgilangan me‘yoriy miqdorlardan chetga chiqishi inson
organizmining fiziologik funktsiyalariga hamda tananing ha-
rorat almashinuv reatsiyasiga salbiy ta‘sir ko‘rsatadi va baxtsiz
hodisalarni kelib chiqishiga sabab bo‘ladi. Ma‘lumki, inson
organizmida ichki reaktsiyalar ta‘sirida uzluksiz issiqglik ajralib
chiqadi va uning miqdori ish turiga bog‘liq holda sutkasiga 10500
Kj.dan 25000 K. gacha etadi. Sog‘lom inson tanasining harorati
doimiy 36-37 °S bo‘ladi. Shu sababli tashqi muhit haroratining
o‘zgarishi natijasida organizmda oksidlanish jarayonning inten-
sivligini ko‘paytiruvchi yoki kamaytiruvchi termoregulyatsiya

14

jarayoni (kimyoviy termoregulyatsiya) yuzaga keladi.

[Imiy manbalardan ma‘lumki, havo harorati +30 °C dan
yuqori bo‘lgan muhitda jismoniy ish bajarish jarayonida inson
tanasidan soatiga 1-1,5 litr ter ajralib chiqadi va u bilan birga
5-10 g. miqdorida har xil tuzlar va S va V vitaminlari eritma
holda chiqib ketadi. Bunda albatta, tananing salqin haroratli
suyuqliklarga bo‘lgan ehtiyoji oshadi. Agar bu talab 0z vaqtida
gondirilmasa, mushaklardan chiqayotgan issiqlik quvvatining
ma‘lum miqdori tanada yig‘ilib qoladi, u borgan sari ko‘payib,
natijada harorat almashinuv jarayoni buziladi, kishi lohaslik seza
boshlaydi, chunki bunday hollarda tomirlarda qon quyugqlashadi
va yurakning qon haydash qobiliyati ancha susayadi.

O‘Ichami 200 mk dan katta chang zarrachalari tez o‘tiradi.
O°‘Ichami 200 mk dan kichik (0,1 mk gacha) chang zarrachalari
havoning qarshiligi tufayli sekin o‘tiradi. O‘Ichami 0,1 mk dan
kichik (ko‘zga ko‘rinmaydigan) chang zarrachalari deyarli o‘tir-
maydi va havoda tartibsiz harakatda bo‘ladi. Bunday changlarni
nafas olish organlari orqali ichki organizmlarga kirishi ehtimoli
katta. Modda qanchalik qattiq va uning maydalanishi qanchalik
intensiv bo‘lsa, uning disperslik darajasi shunchalik yuqori va
inson organizmiga ta’siri shunchalik zararli bo‘ladi.

Ishlab chiqarishda yoritish mehnatning muhim gigienik
ko‘rsatkichi, uni ilmiy tashkil etishning ajralmas qismi va ishlab
chigarish madaniyati hisoblanadi. Yorug‘lik orqali biz tashqi
omillarning sifati shakli haqidagi informatsiyalarni ko‘zimiz
orqali miyamizga etkazamiz. Yorug‘lik orqali biz narsalarni
o‘lchami, rangini osonlik bilan seza olamiz. Yorug‘likda biz
uzoq vaqt charchamasdan, sifatli va unumli ishlash mumkin.
Yorug‘likni ta’sirida ishlab chiqarishda jarayonlarni xavfsiz ba-
jarish mumkin. Normal yorug‘lik, ishlovchilarning ruhiy holatiga
ijobiy ta’sir etadi. Yoritish tabiiy (bevosita quyosh yordamida
uning nurlarini fazodagi diffuziyasi orqali) va sun’iy (elektrik
lampalar yordamida amalga oshiriladigan) bo‘ladi.

Yorug‘lik inson mavjudligining muhim shartlaridan biri
sanaladi. U inson organizmi holatiga ta’sir etadi, to‘g‘ri yo‘lga
qo‘yilgan yorug‘lik oliy asab faoliyati jarayonlarining amalga
oshishini rag‘batlantirib, ishga layoqatlilikni oshiradi.

Etarli bo‘lmagan yorug‘likda inson besamar ishlaydi, tez
charchaydi, oqibati shikastlanishga ham etib boradigan xato,
yanglish harakatlar qilish ehtimoli ortadi. Shikastlanishlarning
5 foizi kasbiy kasallik — ishdagi uzoqni ko‘ra olmaslik (blizo-
rukost) sabab bo‘ladi.

Past chastotali tebranishning organizmga uzoq vaqt ta’siri
charchash, bosh aylanish, tanada og‘riq, uyquni buzilishiga,
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1-jadval.

Inson hayoti va mehnat faoliyatida xavfli omillar tasnifi

Texnik va texnologik

Shovqin, tebranish, chang,
gaz va bug‘larni ta’siri

Havo bosimi, harorati, namligi, va tezligi

Tashkiliy omillar

Mehnat xavfsizligi
qoidalariga rioya gilmaslik

Yorug'lik va issiglik ta’'minoti

Sanitariya-gigiyenik omillar

Mikroorganizmlar mikroblar,
zaharli moddalarning ta’siri.

Radiatsiya, yong‘in, yashin sel, dovul,
to‘fon

Psixofiziologik omillar

Inson faoliyatiga zid yaratilgan
ergonometrik mehnat sharoiti ta'siri

Zilzila, sel, tufon, yer ko‘chishi va b.r

ruhiy buzilishiga, markaziy asab sistemasida va oshqozonda qon
aylanishining buzilishiga olib keladi. Inson gisqa vaqtda 150
dB gacha bosimli infratovush to‘lginini qabul gilishi mumkin.
Undan ortig‘i aynigsa, (2-10 Gs) chastota diapozondagisi juda
xavfli hisoblanadi. Nafas olish organi uchun 1-3 Gs chastotali
infratovush to‘lqini, miya uchun 8 Gs, oshqozon uchun 5-9 Gs
infratovushlar to‘lqini xavflidir. Infratovushlarni o‘lchash uchun
maxsus infratovush mikrafonlaridan va moslamalaridan foyda-
laniladi. Infratovushlarning zararli ta’sirini tabiiy profilaktikasini
muhim tadbiri, ishchilarni ishga gabul qilish vaqtida va davriy
tibbiy ko‘riklardan o‘tkazib turish hisoblanadi.

Yuqorida ko‘rib chigilgan zararli ishlab chiqarish omilining
yillar mobaynida ta‘siri xodimning kasb kasalligiga chalin-
ishiga olib kelishi mumkin. Shu boisdan zararli omillarning
sanitar-gigiyenik normativlarga mosligini muhandislik so‘rov
va monografik, taqqoslash tadqiqotlar usullar orqali baholanishi
magsadga muvofiqdir.

Natijalar. Ishlab chiqarish korxonalarida faoliyat yuritayot-
gan ishchilar orasida ko‘p uchraydigan kasbiy kasalliklar tahlili
shuni ko‘rsatdiki, chang (silikoz va chang bronxitlari), tebranish
(tebranish kasalligi), shovqin (eshitish qobiliyatini yo‘qotish)
ta‘sirida yuzaga keladigan kasalliklardir. Shu bilan birga, kor-
xonalarida shunga o‘xshash kasb kasalliklarining 61,3% tebran-
ish kasalliklari, 37,4% eshitish qobiliyati, 92,8% silikoz va 83,1%
chang bronxitlari hissasiga to‘g‘ri keladi [5]. Ishlab chigarish
omillarining ishchilarga ta‘sirini batafsil ko rib chigamiz. Ko‘p-
gina ishlab chiqgarish jarayonlarida zararli moddalarning hosil
bo‘lishi kuzariladi. Xususan aralashmalarini tayyorlash, eritish,
kesish va tozalash, eritish agregatlarini ta‘mirlashda ish joylari

O‘Ichov uskunalariga bo‘lgan talablar

havosiga chiqariladi. Zararli moddalarning ta‘siriga tushub qo-
lishi kimyoviy xususiyatga ega moddalar bilan bog‘liq bo‘ladi.

Ish joylari mikroiglimning magbul ko‘rsatkichlari ishlab
chiqarish binolarini ishchi hududlarini doimiy va doimiy bo‘Ima-
gan chegaralanmagan ish joylariga joriy qilinadi. Yo‘l qo‘yilishi
mumkin bo‘lgan ko‘rsatkichlar esa ishchi hududning doimiy va
doimiy bo‘lmagan ish joylari uchun o‘rnatiladi. Ishlab chigarish
xonalarining ishchi hududidagi havoning harorati, nisbiy namligi
va harakatlanish tezligining maqbul va yo‘l qo‘yilishi mumkin
bo‘lgan ko‘rsatkichlari O‘zR SanQvaN Ne 0324-16 “Ishlab chiqa-
rish xonalari mikroiqlimini sanitar-gigiyenik normativlari”da
ko‘satilgan kattaliklarga mos bo‘lishi kerak[6].

Ish joylari zichligi katta bo‘lgan xonalarda mahalliy issiqlik
chigarish, sovutish yoki nam chiqarish manbalari mavjud bo‘l-
magan xonalarda havoning harorati, nisbiy namligi va harakat
tezligini o‘lchash uchastkalari butun xona bo‘ylab 2-jadvalga
muvofiq tagsimlanadi[6].

2-jadval.
Mikroiqlim parametrlarini o‘lchash uchastkalarining eng
kam miqdori

100 gacha 4
101 — 400 8

Uchastkalar soni ular
orasidagi masofa bilan
belgilanadi, ushbu masofa
10 m dan ortmasligi lozim

400 dan ortiq

3-jadval.

Quruq termometr bo‘yicha havoning harorati, °C 30 dan 50 gacha +0,2
Ho‘llangan termometr bo‘yicha havoning harorati, 2C 0 dan 50 gacha +0,2
Yuza sathning harorati, 2C 0 dan 50 gacha £0,5

Havoning nisbiy namligi, % 10 dan 90 gacha 5,0

. . 0 dan 0,5 gacha +0,05

Havoning harakat tezligi, m/s 0,5 ¢l ol +01

- o : . 10 dan 350 gacha +5,0

2 )
[ssiglik nurlanishining shiddati, Vt/m 510 e il £50,0
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Tadqiqot magsadlariga muvofiq ravishda ishchi hududning
tikligi bo‘yicha, havo harorati va uning harakat tezligidagi ta-
fovutlarni aniglash uchun pol yoki ish maydonchasidan 0,1; 1,0
va 1,7 m balandlikda tanlab o‘Ichashlar o‘tkaziladi.

O‘Ichash diapazoni va o‘Ichov uskunalarining yo‘l qo‘yilishi
mumkin bo‘lgan xatoliklari 3-jadvaldagi talablarga javob berishi
kerak.

Abu Ali ibn Sino o‘zining “Tib qonunlari” asarlarida
“Dunyoda chang va tutun bo‘lmaganida, odamzod ming yil umr
ko’rishi mumkin edi” deb ayib o‘tgan. Sanoat ishlarning deyarli
hammasida chang hosil bo‘lishi va ajralishi kuzatiladi. Har xil
texnologik jarayonlarni bajarishda yuzaga keladigan va havoda
muallaq holatda bo‘ladigan qattiq moddalarga ishlab chiqarish
changi deb aytiladi.

Bunday sharoitda har ganday sog‘lom odam ham o‘zini no-
qulay his qiladi, nafas olishga qiynaladi. Ko‘pchilik fagat zaharli
gazlardan himoyalanish kerak deb o‘ylaydi, lekin chang ham
zarari jihatdan ulardan qolishmaydi. Chang inson organizmida
to‘planish xususiyatiga ega, nafas olish va qon aylanish tizimida
jiddiy muammolar keltirib chiqaradi.

Changning zarari eng avvalo uning dispersligiga, ya‘ni chang
zarralarining o‘lchamlariga hamda nafas olish hududidagi kon-
sentratsiyasiga bog‘liq. Inson uchun eng zararli changlar qatorida
kvars yoki asbest changlarini sanab o‘tish mumkin. Undan keyin
esa ko‘mir changi turadi. Lekin turidan qat‘i nazar changlar
o‘pkaning pnevmokonioz, chang bronxiti kabi kasalliklarini
qo‘zg‘atishi mumkin.

Jahon sog‘liqni saqlash tashkiloti tomonidan quyidagi dara-
jadagi chang me‘yoriy etib belgilangan[7]:

10 mkm va undan kichik zarralar uchun — 0,05 mg/m?;

2,5 mkm va undan kichik zarralar uchun —0,085-0,01 mg/m?>.

Chang ajralib chiqishini to‘liq yo‘qotishning iloji bo‘Imasa,
ishlab chiqarish jarayonini to‘liq mexanizatsiyalash va avtomat-
lashtirish zarur. Chang ajralib chigadigan manbalarda yoki joylar-
da changni bosish choralari ko‘riladi. Bu choralar ichida eng ko‘p
qo‘llaniladigan changlarni suv bilan ho‘llashdir. Suv maxsus suv
sachratgichlardan foydalangan holda maydalab purkaladi, natija-
da havodagi chang ho‘llanadi, og‘irlashadi va pastga tushadi. Bu
usul changlanadigan mahsulotlarni transportga yuklash, tashish
va bir idishdan ikkinchi idishga ag‘darishda keng qo‘llaniladi.
Agar texnologik jarayonga xalaqit bermasa suv purkashni butun
ishlab chiqarish binosi bo‘yicha qo‘llash mumkin.

Og‘ir jismoniy mehnat, mikroiqlim ko‘rsatkichlarini me’yor-
larga mos kelmasligi va zararli moddalarning hosil bo‘lishi,
changning ko‘payishi kabi ishlab chiqarish omillarining bir-
galikdagi ta“siri kasbiy kasallikning paydo bo‘lish ehtimoligini
ortishiga olib keladi. Changning paydo bo‘lish muhitiga qarab
uning inson organizmiga ta‘sir qilishning xavfliligi belgilanadi.
Yugqori nafas yo‘llarining shilliq qavatiga ta’siri bo‘lgan chang
zarralarining shakli va xususiyati surunkali traxeit va bronxitni,
shuningdek, chang bilan bog‘liq bo‘lgan kasbiy kasalliklarini
keltirib chiqarishi alohida ahamiyatga ega. Chang bilan bog‘liq
bo‘lgan kasbiy kasalliklarida biri pnevmokonioz (o‘pka to‘-
gimalariga changning cho‘kishi va uning o‘pka to‘qimasi bilan
keyingi o°zaro ta‘siri natijasida yuzaga keladigan o‘pka kasalligi)
muhim o‘rinni egallaydi.

Yoritish. Har bir korxonaning hududlarida sun‘iy va tabiiy
yoritishni o‘rganish natijalari shuni ko‘rsatdiki, yoritish ko‘rsat-
kichlari ishlab chiqarish maydonlarning deyarli barcha joylarida
standartlashtirilgan qiymatlarga mos kelmaydi. Sun‘iy yoritishni
tozalash, yuvish va yarogsiz holga kelgan lampalarni almashti-
rishdan oldin va keyin darajalar bo‘yicha tagsimlanishiga ta’sir
ko‘rsatadi [8,9].

Yoritish vizual idrok etishni ta‘minlaydi, endokrin tizimga,
immunitetni himoya qilish tizimiga, tananing o‘sishi va rivoj-
lanishiga ta‘sir qiladi va metabolizmga va noqulay ekologik
omillarga qarshilik ko‘rsatadi va mehnat xavfsizligini oshiradi.
Qonigqarsiz yorug‘lik odamning ko‘rish orqali olgan ma‘lumot-
larini buzishi, butun tananing charchashiga olib kelishi, markaziy
asab tizimining holatiga salbiy ta‘sir ko‘rsatishi va kasbiy jaro-
hatlarga olib kelishi mumkin. Yoritish mehnat unumdorligiga va
mahsulot sifatiga ta‘sir qiladi.

Ish joylaridagi minimal yoritilganlikning xonadagi me’yoriy
o‘rtacha yoritilganlikdan farqi amaldagi sanitar me’yorlarga
muvofiq 10%dan oshmasligi kerak. Ishlab chigarish korxonalari
xonalarini yoritishga qo‘yilgan talablar QMQ 2.01.05-19 “Tabiiy
va sun’iy yoritish” da keltirilgan.

Shovqin - mehnat jarayonida yuzaga keluvchi va ishchilarga
salbiy ta‘sir ko‘rsatadigan eng zararli ishlab chigarish omillaridan
biri hisoblanadi. Shovqin ishchining tanasiga ikki tomonlama
ta‘sir qiladi: o‘ziga xos (eshitish analizatoriga ta‘sir giladi, bu
esa eshitish qobiliyatini yo‘qotishiga olib keladi) va o‘ziga xos
bo‘lmagan (markaziy asab va ovqat hazm qilish tizimlarining
ishiga ta‘sir qiladi (yarali nugsonlar); yurak (miokard infarkti)
qon tomirlari (qon aylanishining buzilishi)) shovqin ta‘siridan
kelib chiqadigan kasbiy kasallik, eshitish qobiliyatining pasayishi
(asosan, yuqori chastotali shovqinda ortiriladi) [10].

Ish joylaridagi me’yorlashtirilgan doimiy bo‘lmagan shovqin
tovushining ekvivalent darajasi L, , , dBA va tovushni maksimal
darajasi L, ., dBA hisoblanadi. Ruxsat etilgan shovqin dara-
jasiga muvofigligi bir vaqtda ikkita ko‘rsatgich bilan baholanadi,
bitta ko‘rsatgich yuqori bo‘lsa, bu holat hujjatda belgilangan
me’yorga javob bermaydi deb hisoblanadi. Doimiy bo‘lgan
shovqinni me’yoriy darajasi tovush bosimi darajasi L, dBA
hisoblanadi, chastotalarni oktava chiziglarida 31,5, 63, 125, 250,
500, 1000, 2000, 4000, 8000 Gts li o‘rtacha geometrik chastotalar
bilan (tovush bosimini oktava darajalari), mo‘ljallangan baholash
uchun tovushni umumiy darajasi L,, dBA.

Injener-texnik chora-tadbirlar (tovushni izolatsiya qilish,
binolarni akustik jihatdan oqilona loyihalashtirish, ventilatsiya
va konditsionerlash tarmoqlarida shovqinni pasaytirishni joriy
etish, xonalarga akustik ishlov berish) va nazariy hisobga ko‘ra,
2.01.08-96-son “Shovqindan himoya” QMKga muvofiq, ob-
yektlarda shovqinni kamaytirish bo‘yicha shovqinni himoya-
lovchi maxsus ekranlar o‘rnatish amalga oshiriladi[11].

Xulosa. Ishlab chiqarish korxonalarida amalga oshirilayot-
gan mehnat jarayonlarining to‘g ri tashkil gilinganligi, mehnat
sharoitlarini baholashda ishlab chigarish muhitining yuqorida
ko‘rib chiqilgan zararli omillarining ta‘sirini, texnologik jara-
yonlar va ularda foydalaniladigan asbob-uskunalarni ishlatish
ishlash muddatini hisobga olish kerak. Bundan tashqari ish
o’rinlarini diomiy ravishda nazorat qilish va mehnat xavf-
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sizligini yuksaltirishga xizmat qiladigan tadbirlarni amalga
oshirish magsadga muvofiq bo‘ladi.

Bajarilayotgan ishning turi va yilning fasllarini hisobga olib,
doimiy va o‘zgarubchi ish joylari uchun meteriologiya sharoitlari
darajalari belgilab berilgan. Yilning sovuq va o‘garuvchan davr-
lari uchun ishlab chiqarish binolaridagi mo‘tadil havo harorati
16-22 °C, nisbiy namlik 60-30 %, havo oqimi tezligi 0,2-0,3 m/s
deb qabul gilingan, ruxsat etilgan havo harorati esa 18-22 °C,
nisbiy namlik 75 %, havo oqimi tezligi 0,3-0,5 m/s ta‘minlanishi
kerak. Issiq davr uchun magbul havo harorati 18-25 °C, nisbiy
namlik 60-30 %, havo oqimi tezligi 0,3-0,7 m/s belgilangan,
ruxsat etilgan havo harorati 33 °C gacha, nisbiy namlak 75 %,
havo oqimi tezligi 0,3-1 m/s ta‘minlashi kerak.

Tashkilot hududi va ishlab chigarish xonalarini tabiiy va
sun’iy yoritish QMQ 2.01.05-98 “Tabiiy va sun’iy yoritish”
talablariga mos bo‘lishi lozim. Yoritish vositalari toza va soz

holatda bo‘lishi kerak. Yorug‘lik tushuvchi oynalarni yilida
kamida ikki marotaba tozalash lozim. Sun’iy yoritish umumiy
va birlashgan tizim orqali amalga oshiriladi. Birgina mahalliy
yoritishni qo‘llash taqiqlanadi. Yoritish vositalari ko‘zni qa-
mashtirishidan saqlash uchun choralar ko‘rilgan bo‘lishi kerak.

Ish joylarida, xonalarda va tashkilot hududida shovqin
va tebranishning darajasi SanQvaM 0120-01 “Ish joylarida
shovqinning yo‘l qo‘yilgan darajasining sanitariya me’yorlari”,
SanQvaM 0122-01 “Ish joylarida umumiy va lokal tebra-
nishning sanitariya me’yorlari”, GOST 12.1.003-89 “Shovqin.
Umumiy xavfsizlik talablari” va GOST 12.1.012-90 “Tebran-
ma. Umumiy xavfsizlik talablari”’ga muvofiq bo‘lishi kerak.
Ishlab chiqarish xonalarida shovqinni texnik vositalar bilan
bartaraf etishning iloji bo‘lmasa, eshitish a’zolarini yakka
tartibda himoya qiluvchi vositalardan va shovqinga qarshi
kaskalardan foydalanish kerak.

Reviews. —2020. — T. 7. — Ne. 11. — C. 428-432.

3-C. 122-126.
8. QMQ 2.01.05-19 “Tabiiy va sun’iy yoritish”

10. QMQ 2.01.08-96-son “Shovgindan himoya”
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MEXHAT )KAPAEHUJA XAB®JAPHU YPTAHUII
BA TAXJIMJI KWJINII METOAJAPH

XoamaroBa Haprusa I'nsicoBHa,

Houent B.6., icnom KapumoB Homunarn TomkeHT 1aBiaT TeXHUKa YHHBEPCHTETH,
FOcynxom:kaeBa Dauonopa HapumanoBHa,

[Houent, Uciom Kapumos Homugaru TONIKEHT JaBiaaT TeXHUKA YHUBEPCUTETH.

AnHoTanusi. Y0y Makonaaa uiuiad yuKapuiiary MexXHaT MyXo(hasacHHU TAlIKWI KWIHIITHUHT XyKYKH#
acociapu, MEXHaT IIapOUTIapH/Ia BY)KYyIra Kejgaauran XaB(InINK JapakalapUHA TaXJIM1 KAITUIIHUHT Y3UTa X0C
yeymnapu Eputrirad. XaBQHU TaxX)IUI KWJINIIIA KYJUTaHWIAIUTaH caMapaiy YCYJUIapHU TaJKUK KM MEXaHU3M
OVitnua TaBcusiiap Oepuiran. MexHar skapaHuaa XxaB(uapHu YpraHuIl Ba TaxJIHI KWIKII KOPXOHATApIA COMUP
Oymaauran Unuiad YyMKapuin OwiaH OOFJIMK 0AXTCH3 XOAMCATAPHUHT KeJIUO YMKHUIIN, XOJUMIAPHUHT MEXHATHH
Myxodaza KHIHII Tanadnapura Ba XaBQCH3INK TEXHUKACH KOUJANApUra PUOs STHIMIIN YCTUIAH HA30paT KUJIUII
UMKOHHATHHY Oepaau. Makonasia Oepriran MexHar skapaéHuia XaB(uapHu YpraHull Ba TaX/IHIT KU METOATApU
XxaB(IIM MILIa0 YMKApHII OObEKTIapyuIa XaBQIMWIUK JapakaCUHU TaX Wil KWIKII OVinva ycinyOui Kypcarmaiap
JIOMPAcH/a aMaJra OIIUPHIAIITN MyMKHH.

Kaaur cy3aap: mexHar myxodaszacu, KOHYH, 1aBiaat cuécatu, xaBuiap TaxJIuiIn, TEXHUK Kouaanap, xapg-xarap,
xaB(HU Oaxoiall, XaBQJau UILIa0 YUKAPHIIL

METOIbI U3YYEHUA U AHAJIN3A PUCKOB
B TPYAOBOM ITPOIIECCE

Xoamarosa Haprusa I'msicoBHa,

1.0. JOUEHT, TallKeHTCKUH ToCy1apCTBEHHBIN TeEXHUYEeCKUI yHUBepcuTeTa nMeHn Menama Kapumoga,
FOcynxom:kaeBa Diauonopa HapumanoBHa,

Jonent, TamkeHTCKUI roCy1apCTBEHHbII TEXHUYECKUI yHUBepcuTeTa nMeHu Menama Kapumosa.

AHHOTanus. B craree onucanbl MpaBoBbIE OCHOBBI OPraHMU3allMK OXpaHbl TPyJa Ha IPOU3BOJICTBE, KOHKPETHbIE
METOJIbI aHAJTN3a YPOBHEH PHCKa, BOSHUKAIOUINX B IPOM3BOJCTBEHHON cpefe. JlaHbl peKoMeHJalluy 10 MEXaHU3MY
OLIEHKH () (PEKTUBHBIX METO/IOB, HCIIONB3YEMBIX IIPH aHaM3e PUCKOB. M3yueHne n aHaim3 puckoB B paboueM npouecce
JIaeT BO3MOYKHOCTb KOHTPOJIMPOBATh BOSHUKHOBEHHE HECUACTHBIX CIIy4aeB Ha MPOU3BOJICTBE Ha NPEIPHUITHSX, CO-
OmonieHue TpeOoBaHM I OXpaHbI Tpya paOOTHUKOB U TIPABKII TEXHUKH 0€3011acHOCTH. [IpHuBeIeHHBIE B CTAThe METOJIBI
M3YUCHHUS M aHAJM3a PUCKOB B TPYAOBOM MIpOIEcCe MOTYT OBITh pean30BaHbl B KAUECTBE OCHOBBI METOJUIECKUX
yKa3aHMH M0 aHaM3y YPOBHS OMACHOCTH Ha OMACHBIX MPOU3BOICTBEHHBIX 00OBEKTaX.

KaroueBble ciioBa: oxpana Tpyaa, IpaBo, TOCyAapCTBEHHAS MTOJUTHKA, AHAIN3 PHCKOB, TEXHUYECKUI PeriiaMeHT,
PHCK, OLICHKa PHCKOB, OTTACHOE MTPOU3BOJICTBO.

METHODS OF LEARNING AND ANALYSIS RISKS
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Kupum. V36exucron Pecnybnukacununr “MexHaTHE
Myxodaza xumum tyrpucuia”’ KOHyHUHUHT SIHTM TaXpUpH
V36exucron Pecnyonukacu [pesuaentu tomonuaan 2016 #n-
HUHT 22 ceHTa0ph KyHH KaOyJl KMIMH/IM XaM/a PACMUN YbJIOH
KWJIMHTaH KyH/JaH 3bTHOOpaH y4 oif yrray, ssbhu 2016 v 23 ne-
kaOpzaH Ky4ra kupuiiu oenrutanu| 1]. Maskyp konyH Xankapo
MEXHAT TAIIKHJIOTHHUHT Y 30eKHCTOH Pecry6mkacy TOMOHHIaH
patuduKanus KWIMHraH KoHBeHuusapuuau 2014-2016-iui-
Jlap/ia amMaira OIMpPHIITa JOUp KyIuMYa 4yopa-Tagoupiap Jo-
npacuza nnniad ynkunan. Coxaaru UIFop XOprkuii Taxkpuda
Ba XaJKapo TanabnapaaH Keaud YMKKaH X0J11a KaOy KWITHHTaH
SIHTM TaXpUpAark KOHYH aBBanrucuaan Gapk Kuiaau [2].

X03upru KyHia Kyura Kupral aMaJijiaru KOHyH 36 MoJiaiad
nbopar 6yu0, yHaa Ui OepyBYMIap Ba XOAUMIAPHUHT YIIOY
coxara JIoup TanabnapHu Oaxapui 0yinya MachyIusTH Kydaii-
THpUAraH. MexHaT [apouTH Ba MEXHATHH MyXoQaza KHJIHII
Oyiirya TeruIuk MapouTIap SAPATUIIHIIN YCTHIAH HA30paTHH
TabMUHJIAIITA JoMp Basudanap Oenrunanran|1].

Mexnarau Myxodasa KUIHII COXacHIard JaBiar cuécaru-
HUHI acOCUH MyHaIuIIapuIa XOAUMHHUHT Xa€TH Ba COFJIUTU
YCTYBOPJIMTY TAbMHUHIIAHHIIH 0011 oM 9TUO Oenruinanrad. by
KOHYHHHUHT XaJIKYWUTUTHIaH Janonar 0epud, HHCOH MaH(aar-
JIApUHY TabMUHIIaH M. MexHaTHH Myxo(ha3a KUIHII coXach/a
JIaBJIaT JacTypllapy UILUIa0 YMKUIIAJU Ba amalra OLIMPHIIAJIH.
JaBnar Ba Xy®ajauk OOIIKAPYBU OPraHIAPUHUHL, MaXalUIUii
JIaBJIaT XOKUMHSITH OpraHIapUHUHT MEXHATHI MyX0(ha3a KUJIULI
coxacuaar (paonusaTu MyBodukIamTupu6d oopuaau|1].

Marepuas Ba ycyjiaap. XoAuMIapHH XUMOS KHITYBUH
XaB()CU3 TEXHHUKA, TEXHOJOTHs Ba BOCHTAJAPHHUHI MIIIA0
YUKWIMIIY Ba JKOPUH 3THIMIIN parOarinantupuiaau. OaH Ba
TEXHUKA IOTYyKJIapUJaH XamJia MEeXHaTHU MyXxo(a3a KUJIUII
Oyitnua WIrop MUILTHI Ba XOPKUI TaxkprOaaaH (oiinananuia-
nu. Niiad yukapuiingary 0aXTcus XoaucaiapiaH skadpiianran
€k KacO KacaJuTUIura YajiuHTaH XOAUMIIAp WKTUMOUH XUMOsI
KuinHa . by HyHanumia u3uuil Xajukapo XaMKOpJIMK aMalira
ommpunan [ 1, 2].

Taxyimnnap mWyHn KypcarMOKAak, KOpXoHajapaa co-
aup Oynaérran unuiad yMkapui OuiaH OOFIMK OaxTcu3
XOJIMCAJIAPHUHT Kenb YrKuil cababmapuaan Oupy Xomumiiap-
HMHI MEXHATHU MyXo(a3a KHIULI Tajadnapura Ba XaBQCH3INK
TEXHUKACH KOU[ajapura puost srMaciauruaup. bav3an i 6epys-
4¥ TOMOHHM/IaH XOJMMJIAPHUHT UL BAaKTH Ba JIaM OJIMII BAaKTUHH
Oenrunamija, ylapHu Xu3Mar cadaprnapura o0opuma xasd-
CH3JIUK Tanabapy Oy3uIuiI XoaTiapy Xam yupad typamu [1].

VYuly xosnamiapau 6aprapad) STUII MaKcaauIa KOHYH/A Il
OepyBumiap Ba XOAMMJIAp TOMOHHJAH MEXHaTHH MyXo(asza
KWIMII Tasabnapura puost STuil Oyiinya MachylIusT OLIUPHII-
. By Oopana uin OepyBumiiap Ba XOAMMIIAPHUHT XyKYK Ba
MaxOypusTIapyu Oenrmwianmi. XoauM Kyiail Ba xaBdcus uii
YpHura sra OymuII XyKyKura ara. MexHaT [apouTH TYFpUCHIa,
Iy KymiiaJaH, kacO KacaJulMkiIapy Ba OOIIKa KacauIMKiapra
YaIIMHUII YXTUMOIIM MaBKy/UIUTH, 1Ty MyHOCca0ar OuiaH y3ura
OepuiHIIK JI03UM OYIIraH UMTHE3TAp Ba KOMIICHCAIUSIIAD,
LIaXCUH XUMOSI BOCUTAJIapH Ba ’KaMOABUI XUMOsI BOCUTAJIapu
XaKuara ax0opoTiapHu uill OepyBUHIaH OIMILIHN 3apyp. XOIUM-
Jiap uiuiab YMKapUIaara 0aXTcus3 Xoucajiap Ba kaco Kacasuiu-

KJIapu/iaH KOHYH XyXOKaTiapyia OeJIriiIaHral TapTuo/ia 1aBiar
TOMOHH/IAH MXOypHIl IKTUMOUH CYFypTa KuiHaau. Tuboui
TaBcHsUIapra MyBO(UK HaBOaTIaH Talmkapyu THOOMH KypuKIaH
yraau, ymoy THOOUi KYpUKIAaH YTHII BAKTHAA YHUHT UL KON
(J1aBO3MMM) Ba MII XaKK CAKJIAHA/IH.

DHWIMK/A TAIIKWIOTIapAa MEXHATHU MyXodaza KU
XU3MaTIapy Tamkui dTiwiaau. Niniad ynkapumn GpaoiusTuHu
amalra OlIMPYBYH, XOAUMIAPHHUHI COHH JIIMK KHIIHM Ba YH-
JIaH OpPTHUK OyJIraH Xap OMp TAIIKWIIOTAA MEXHATHU MyXxodasa
KWJIMII Tajadnapyura puosi STWIMIIMHA TaAbMUHJIAL, YIapHUHT
Oa)xapuIIHIIM YCTH/IaH Ha30paTHU aMalira OIIMPUIT MaKca 1
MEXHAaTHU Myxodaza KWINII XU3MATH TAIIKUI STHIAAN EKHU
MeXHaTHH Myxo(a3a KWK Oyiida TEeruiuy Taiéprapinkka
ara OYJIraH MyTaxacCHC JTABO3UMHU KOPHH ITHIIAAN. DIUIUKTA Ba
YH/IaH OPTHK TPAHCIIOPT BOCUTACH MaBXKy/l OyJIraH TallKHIOTIa
Ay XxapakaTu XaBQCU3IUTY XU3MATH XaM TAIIKUII STHIIN EKK
iyn xapakatu xaBcu3IUru Oyiinya MyTaxaccuc JIaBO3UMH
JKOPUH 3TUIIA[N.

MexuaTHu Myxodaza KWJIMII Ba MEXHAT XaB(CU3IUTHHU
TabMHUHJIALI, XOAUMIIAP YIYH XaB(CH3, KOJIOTUK TO3a UII IIa-
POMTIIAPHMHM SIPATHIL, W YPUHIAPUHU ac000-yCKyHaIapHUHT
’Kapoxamiail XaB(JIMIIUIY 03aCHIaH aTTeCcTalusIaH YTKa3!II,
XOIIMMJIAPHHM JJABPHH Ba BAKTU-BAKTH OMilaH THOOMH KYpUKIaH
YTKa3uil, MeXHaT MyXo(azac yCTHIaH KaMOaTIHINK Ha3opa-
THHHU Ky4aiTupuIi kadu 1o13ap6 Basudanap xap oup ui 6epys-
YuIIap Ba Kacada yrolIMallapUHUHT SHT MyXUM HyHauniapaas
Oupu xucodIaHa .

Nninab ynkapui kopxoHanapu/a Gaonusrra TabCUp KHILyBUH
XaB(JIM OMUJIAPUHY YpraHuin Ba Oaxosamiga “Xasguu uiuiad
YUKapHULl 00bEKTIapHuIa XaBOIWINK TapakaCMHU TaXJIMJI
KW Oyiinda ycnyOuid kypcarmanapu” ra acocaH amalra
ommpuiaau[3].

XaB() TaxJIMIMHU YTKa3WIl kapaéHu KyWuaaru acocuit
0OCKUWIAPHHM ¥3 MUUTa OJIa/Iu:

-MIIJTAPHY PEXaAIITHPHII BA TAIIKHII 3THII;

-xaB(-xaTapiaapHH UICHTAPHUKAIUSLIIALL;

-xaB(HHU OaxoJail;

-XxaB()HM KaMaUTUpHIL OYiM4a TaBCHsIIAp MILIA0 YUKHMILL.

XaB taxyiuiam cupaTuHy TAabMUHIIALT y4yH XaB(uiu niuiad
YHKapyuIl 00beKTIapuia aBapusUIIapHUHT 103ara KeJUIIH Ba
PHMBOXKIJIQHUIIN KOHYHMSITIIApUTra JIoUp Ouiimiiapian ¢oina-
JIaHMII JIO3UM. ATap yXuram Xas(in Uiniad YnKapuin o0beKTr
éxu xaB(u unuad yuKapui oobekTraa GoiiaanaHuIaurad
VXAl TeXHUK KypuiMaiap y4yH XaB() TaxJMid HaTHKaa-
pu MaBxyz Oyica, yaapaaH aacmiadkd MabiyMmoT cudaruia
(doinananum MmyMkuH. JIekun OyH/1a 00bekTiIap Ba xapacHiap
Oup-Oupura aifHaH YXIIANUTATH, MABKY]] (hapKiiap 3ca TaXJImil
HaTHXaJIapHra Ce3uIapii TabCUp KUIMACIUIU KYPCATHIIHIIHN
no3um [3].

XaB(® TaxIMIMHUHT MaKcas Ba Basudanapu xaBdiu uiuiad
quKapuiil HaoausaTH 00bCKTHHUHT Typiid OoCKuwIapuaa Gpapk
KWJIMILIH BA QHUKJIAIITUPHIIUIIN MyMKHH.

a) XaB(uM UIIa0d YMKAPUII OOBEKTHHH JICOULAUMUPULY
(unsecmuyusnapnu acociaut Exu 10UUYAONOU UUTAPUHY OAHCA-
puut) Eku ToMXaIam 00CKUuMIa XaB( TaxXTMIMHUHT MAKCAIH,
ojiara, KyHuaariuiapHu y3 u4ura ojiaju:
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-XaB(-xaTapapHH aHUKAII Ba IIMKACTIOBYM aBAPHS OMHJI-
JTApUHUHT XOJUMIIAPra, aX0Jira Ba aTpo(h-MyXHUTra TAbCUPHHH
XHCOOTa OraH X0J1/1a XaBhHH MUKIOPHIT apruop Oaxoarr;

-Takau() 3THITaH KapopIapHUHT MaKOYIUTUTHHH TaXJIHI
KUJIHII Ba KOMHHUHT XyCyCHSATIAPH, OOMIKA 00bEKTIApHUHT
JKOUJIAIIIMIIK BAa UKTHCOIMH caMapaJOpiIuKHA XKCOOra oyraH
Xonaa xaBQuu unuiad yukapuin oobextuHu [4], doiinananu-
JTaJMraH TEXHUK KypHiIMalapHH, XaB(uu uiuiad 4uKapHir
00BEKTH OMHO Ba MHIIIOOTIAPUHH JKOMTAII THPHITHHHT ONTHMAIT
BapHAHTIAPUHH TAHIIAIIA HATHKATAPHUHT XHCOOTa OTMHHIIIH-
HU TABMUHJIAIL,

-HypUKHOMAJIAp, TEXHOIOTHK PErIAMEHT Ba XaB(uu UIiab
YUKAPUII OOBEKTUIATH aBapUsIIAPHH JOKALTAIITHPHII PEKa-
JTApMHHU UILTA0 YUKUIT YIyH MabIyMOTIap OMIaH TabMUHIIALL,

-xaB(uIM MILIa0 YMKAPHII OOBEKTHHH JKOMIAIITHPUII EKH
TEXHUK eyrmiiap Oyinua MykoOw TakiuduapHu 6axoarir.

0) XaBdnu nnwad ynKapuir o0beKTUHY (oudaranuuea Ku-
pumuut (oudaranumwoan yukapuur) OOCKUUKMIA Kyiuaaruiap
XaB() TAXTUITHMHAHT MAKCAIH OYIHUIIN MyMKUH:

-xaB()-xaTrapiaapHU aHUKJAII Ba aBapusi OKHOATIapHHU
Oaxounar, xaBuu unuiad YuKapui 0ObEKTHHUHT OJIJAMH-
ru ¢paoiausaT 0ockuuwiapuaa xaBdra OepuiraH 6axoyiapHu
AHUKJTAIITHPHIIL,

-(boiiiaTaHuII TAPOUTIAPUHKIHT CAHOAT XaB()CU3IUTH TalIa-
Onapura MyBOGUKIMIHHH TEKITUPHIII,

-poiinananunra KUpUTUII (PoudaraHuwoan YuKapuut)
Oyiiiua iy pruKHOMATAp UIIIA0 THKHII Ba YIAPHH AaHUKIAIITHPHIIL.

B) XaB(uu Unuiad YuKapuin 00beKTUAAH Potidaranuul EKu
VHU peKoHCmpYKyus Kuauwi 00CKMYMAa Kyhunaruinap xaBg
TaXJIMIHHUHT MaKCa i OYITHIIN MyMKHH:

-(hoiiiaTaHuII TAPOUTIAPUHKIHT CAHOAT XaB()CU3IUTH TalIa-
Onapura MyBOGUKIMIHHH TEKITHPHII,

-acocuil xaB(-xaTapiap TYFPUCHIArHM MabIyMOTIapHU
AHUKJTAIITHPUII (1Iy KyMJIaJaH CaHOaT XaB(CH3IUTHHU Jie-
KJIapaysianiaa);

-Ha3opar opraHjapu (GaoJUATHHU TALIKHJI THIN Oyinua
TaBCUsIIAP MILTA0 YMKHIIL,

«Comup 6YaMuI 3XTUMOJIM- OKUOATJIAPHUHT OFUPJINK JAPaKaCcH» MATPULIACH

-poiiananun Ba TEXHUK XM3MaT KypcaTuil Oyinva
HyprKHOManapHu, XxaBuiu MILIa0 YUKapHIIl OObEKTHIArH aBa-
PHSUIAPHHM JIOKAJUIAIITHPUILI PeXKaNapyHi TaKOMUJUIAILTHPHILL;

-TAlIKWIME Ty3WJIMallap, aMajluid Ui yCyJUIapy Ba TEXHUK
XM3MaT KYpCaTUIIIArd Y3rapuIUIApHUHT CaHOAT XaB(CUIIH-
I'MHH OOIIKApHII TU3UMHHH TaKOMWJUIAIITHPUIITa HUCOAaTaH
camapacuHu OaxoJar.

Harmkanap taxanman. MexHat xapaéuugara xaBg
TaxJIMIIMHY YTKa3UIIa KyHHard aCOCU yCyJUTapHUHT KMCKada
taBcudu Oepuiras [3, 5, 6].

1. «TeximpyB Bapakacu» Ba «Arap....., HUMa 0ynan?» ycyi-
Japy KM yIapHUHI KOMOMHanuscH oObektnaH Qoiianannin
IIAPOUTIIAPHY EKM JIOWMXAHUHT CAaHOAT XaB(CU3IUIH Tajadnapura
MYBO(QUKJINTMHU YpraHUIIra acoclaHraH XaB(-xaTapiapHH
cuar xuxaraaH 6axoall ycyuiapu rypyxura Kupaji.

Xapdumu viiad YuKapyI OObEKTUHUHI CAHOAT XaBQCH3IUTU
Tanabnapura MyBOGHKIUIHM TYFPUCHIATH CaBOJI Ba )aBoOiap
XamJia yJIapHH TabMUHJIAIITa JOUp KypcarMmaiap TeKIIUpPYB
BapaKaCHMHHHI HaTXach xucoOiaHaau. TekmupyB Bapakacu
«Arap....., HuUMa 0ynaau?» ycyauiaH 1acTiabku MabiyMoTiIap-
HH Ba XaBQCU3IHMK KOWJAIAPUHUHT Oy3UITHIILIAPH OKHOATIapH
TYFPHUCH/IA HATWIKAIAPHH KYTIPOK TAKIMM STHJIMIIN OMiaH (Gapk
Kunaau [6,7].

by ycynnap anda conjia (aiiHUKCa YIapHU TaXJIAIHH YTKa3HIIT
Ba HaTIKAIAPHH TAKJMM ITHIIHNA SHIMIUIAIITHPYBYM EpaMyu
maKiap, Oup XWUIAIITHPUITaH OjaHKagap OWJIaH TabMUH-
Jamja), Kyn MexHar taja0d Kuimaiau (Hatmkanap OuTra
MyTaxacChC TOMOHUIaH OMp KyH UUK/IA OJMHHUIIN MyMKHH) Ba
TaHMII TEXHOJIOT MU 00BEKTIIAp XaBPCH3IUTMHHI TEKIIMPHIIA
camapalii XucoOnaHaiu.

2. «by3unum typu Ba okubatnapu taxaminm (BTOT) kypuod
YUKMIAETTaH TEXHUK TH3UM XaBOUHHUHT CH(ATHI TaxJIMIH YIyH
KyJutaHuna . Yoy yCyJTHHHT MyXyM KHXaTH IyH/Iaku, OyH/a
xap Oup ammapar (Kypuima, 0510k, Oyiom) €K1 TU3UM (PJIEMEHT)
HUHT TapKUOUH KMCMH Y KaH/al HOCO3 X0oJra Keratianru (0y-
3WIHII TYpH Ba cabaOu) Ba Oy3WIIMII TEXHUK TH3MMIA KaH/an
TabCUP KypcaTuily Oyinya Kypud YMKUIaIu.

1 -oicaosan.

Tes-Te3 copup 6ynaguran -1 A A A C
Oy3UJIUII
IXTUMOJI GY3UJIHII 1—107 A A B C
COAHP OYIUIIN MYMKUH 107 — 10+ A B B C
Oy/IraH 6y3uInII
Kam cozxup 6ynaaurad 104 — 10 A B C )|
Oy3UJIUII
Cozup 6ynuILIN
3XTUMOJIIaH HUPOK, <10° B C C A
Oy3uInLI
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MHCOJT cu(aTuia Oy3HIHILIAPHAHT COAUP OYITHII 3XTHMOIN
Ba OKMOATJIIAPUHUHT OFMPIIMK Jlapa)kacu OyHr4ya KPUTHKIUK
Kypcarknwiapu (MHIEKcIapy) Ba Me3oHIapu MaBxyy (1-kaz-
BaJsira Kapanr). Taxymi yuyyH Oy3uiuimuiap 3apap eTKashiin
MYMKHH OYIIraH TYpTTa TypyX aXpaTHiraH: Xoaumiap, axolH,
MyIK (YCKyHajap, MHLIIOOTJIap, OMHONAp, MaxcyloT Ba X.),
arpop-MyXHT.

1-xanBanja ME30HIAPHUHT KyHUJaru BapuaHTIapu
KYJUTaHUJITaH:

OKHOATIapHUHT OFUPIIUK Japakacu Oyiuda Oy3mium Mme-
30HJIapH:

xaljiokarra ojau0 KeayB4u Oy3WJIMII — WHCOHJIAPHUHT
Yaumura, MyJkKa JKuUInid 3UEH eTHILHUTa OUO Kenaau, arpod-
MYXHTra YPHUHU TYIIUPUO OyaMaiiiuran 3apap eTkasaiu,

KPUTUK (HOKPUTHUK) OY3WJIMII — WHCOHJIAPHUHT XagTHra
xaB( TyFaupaau (xaBd TyFaupMaiin), MyJKKa, arpod-MyxXuTra
KUJIJTAN 3apap eTkazaau (3apap eTka3Maiiam),

yHYa KarTa OyJIMaran oKuOaTiapra o0 KeayBYu Oy3HIHII
— oKkubamapura Kypa rokopya caHad yTHiraH y4ura TouaHuHr
Xeu OMpura TaayuTyK/u OyaMaraH Oy3uIuii.

By3uimuuapHuHr Tondanapy (KpUTHKIUTH):

«A» — MuKHOpHil XaB) TaXJIUIKM YTKA3WINIIK ApT EKH
Maxcyc XaB()CU3IMKHU TabMHUHIIALI YOpaIapy Tajnal dTUiaau;

«B» — muKnopuit xaB} TaxauiIn YTKA3WIMIIM Makcajara
MyBO(DUK kM MyaiisiH XaBQCHU3INK Yopanapy KaOyJl KUIMHUIIN
Tanad TN,

«C» — cudarnii xaBd TaxuiIM YTKa3HIMIKM EKU Oab3u
XaB(CU3IHK Yopasapy KaOys KUJIMHUIIN TaBCHS ATHIIAJIH;

«J1» — Taxyin Ba Maxcyc (KymumMua) XaBQCU3IMK YopaiapH
KaOyJ1 KMITMHUIIY Tanal dTHIMan IH.

BTOT, BTOKT ycymnapu, onaria, Mypakkad TeXHHK TH-
3UMIIAp JIoMnXanapu €KUM TeXHUK €UMMIIAPHU TaXJIHJI KUJIMII
YUyH KYJUIaHWIaJU. 3 — 7 KUIIKWAAH TAIUIKWI TOITaH TYpPIH
UXTHCOCJAru MyTaxaccuciap (MacajaH, TEeXHOJIOT s, KUMEBHI
Kapaémiap Oyinua MyTaxaccuc, MyXaHAUC-MEXaHUK) TypyXH
TOMOHHM/IaH OMp Heva KyH, XxadTa MobaitHua OaapHIIay.

XaBQHUHT MUKIOPUIA TaxJIMI yCyJUIapH, OfaTaa, Oup Heuta
XaB(h KypcaTKU4IapHHU XUCOOIall OPKAIM aMajira OLMpUIIaan

XaB(¢ Tax MM y!

Ba IOKOPHUJIA KYPCATHIraH YCYJUIAPHUHT OUp EKU Op HEUTACHHH
V3 nunra onviy (€KM yJIapHUHT HaTOKajIapuaaH Qoiinananunm-
) MyMKHH[4,8]. MUKIOpHi Tax il YTKa3uIia FoKOpy Maia-
KaJiu OakapyBUHIIap, yCKYHAHUHT aBapUSIBUIIIATH, HITOHYIHIIH-
ru Oyiinya KaTTa XaKm/ia MabIyMOTIIap, 9KCIEPTH3a HILIAPUHI
OakapHIHILIH, arpOd)-MyXUTHUHT Y3Ura X0C JKUXATIIAPH, 00-XaBO
IAPOUTIIAPH, OlaMIIAPHUHT XaB(IIH Xy ay/apaa Oy BaKTH
Ba OOIIKa OMUJUIAPHU XKcoOra oI Tanad stmwianu[4,9,10].

XaB(QHUHT MUKJIOPUI TaXJIWIN Typiiu XaB(-xaTapiapHu
STOHA KypcaTkuuwiap Oyiinya Oaxoan Ba TAKKOC/Iall HMKOHUHH
Oepazu. YOy ycyn Kyiuaaru xosuiap/a 1okopu camapa oepajiu:

xaBuin UIUTad YMKApUIl OOBEKTUHHU JIOWHXANAII Ba JKOi-
JAITUPHII OOCKUUKIA;

XaB(CH3IHMK YOpajapyHHU aCOCIIAIll Ba ONTHMAJUIAIITUPHUII/IA;

Oup Typaaru TEXHUK KypuiManap (MacajiaH, MarucTpaib
KYBYp yTKa3rudiap)ra sra XaB(uiu Uiniad yukapuin o0bexria-
pua iinpuk aBapusiiap xaBpuHu Oaxosana;

MHCOHJIAp, MYIK Ba arpod-MyXHUT yuyH aBapHsUIapHUHT
XaB(MHM KOMILIEKC Oaxoania.

6. Typau daonusaT Typiapu Ba XaBQIM HILIA0 YHKAPHIIL
00BEKTHHUHT (haousIT OOCKUUWIAPH yUyH XaB() TaxJIHIHN yCyIl-
JIapMHU TaHJIAILra JJOMp TaBCHsUIap Kyiunaa (2-kaiBajira KapaHr)
KEJITHPHUIITaH.

2-KanBajiaa Kyiumara oenruiap KyUlaHuIraH:

«0» — 9HT MOC KeJIMaliAuraH TaxJui yCyJiu;

«+» — TaBCUsl ATHIIA/IUTaH YCYII;

«++» — DHI MOC KeJaJurat ycCyilL.

VYeymnap anoxuaa-anoxuaa ¢ku Oup-Oupura KyiiMya pa-
BUIIJA KYJJIaHWINIIN, YyHOHYH cH(paTHil TaXJIuI yCyiuiapu
MHKJOpHUH XaB() ME30HIApUHHU (acocaH, SKCIepT Oaxonapu
OViinua, MacajaH, «COAUp OYIUII IXTHMOJH - OKUOATIAPHUHT
OFUPIIHK IApKaCky MaTpunacuIaH Goiaananrat Xosaa) Xxam 3
MYHTa OJIUIIN MyMKUH. XaBQHUHT TYJIMK MUKIOPHIT TaX TN
XaB(IapHUHT cudaThil TaxJIUI HaTHKaNapHuaaH HMKOH Kajap
(oiinanaHuINIIN KepakK.

ABapusuiap XaBQHUHHU Xap TOMOHJIamMa Oaxonail aBapusiiapHia
103ara KeJii cadabnapy (TEXHUK KypUIMaJapHUHT Oy3HIINIIH,
XOAMMIIAPHUHT XaTOJNapH, TAIIKUA TabCHUpPJap) Ba YJIapHUHT

2-21ca0sai.

JUIAPUHH TaHJAIIra 10Mp TaBCcUsijiap

«Arap..., HUMa 6y1aau?»
Derey yai 0 + ++ ++ +
TaXJIUJIN
TexmupyB BapakKacy ycyJau 0 + + ++ +
XaB@-xaTap Ba UILLJIALI
b p 0 ++ + + ++
MMKOHUSATHU TaxJIUIU
Bysunuiu TypJiapuy Ba
y ypaap 0 ++ + + ++
OKHOaT/Iap TaX/IUJIH
Bysusuiiap Ba Xxoaucana
y P Ba X0 p 0 ++ + + ++
JlapaxTH TaxXJIUJIU
MUKJJOPUH XaB® TaxJIUIH ++ ++ 0 + ++
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PHMBOXKJIQHUII MIAPOUTIAPH, MILIA0 YMKAPUII XOAUMIIApU Ba
AXOJIMHUHT IIMKACTIaHUIIN, (OiaaHyBYM TAIIKHIOT MYJl-
KUra Ba yYMHYHM Iaxciapra, aTpod-MyXuTra eTka3umiiajurad
3apap TaxXJIHIHMra acociaHamu. «VIuaHaguraH» KaTTaank
TyFpucuaa ram 00paéTraHiIurMHU TabKUJIAI YYYH XaB(
Jlapaxkac TyllyHuacu uiiatuianu. doinananuim xapaéuu
Kkyrad xaBd-xarapnap Ouian OorauK Oyiran xaBduu uiuiad
YUKApHIL 00bEKTH 1A aBapusiiap XaB(u Aapaxacu TErUILTH XaB(
KYpCaTKUUWIAPHHH XMCOOTa OJIUIII ACOCH 1A AHUKJTAaHAIH. YMYMHUIA
Xonarza XxaB( Kypcarkuwiapy KypuO YMKUIaéTraH KYHTUIICH3
Xoaucanap oKuOaTIapuHUHT IXTUMOIH (KM 4acTOTacH) Ba
OFMPJIMK JIapakacd MaKMyH (KOMOMHALMSICH) KYpUHHIIUA
udoaataHagu.

Xynoca. FOxopunarn xaBuiapHu TaxJIui1 KWIAI yCyJIapH-
JIaH Kean0 YMKKaH XoJ/1a MIUIa0 YMKApULIIArd XaB(hiIu OMII-
JapHA KaMaWTUPHII Ba XOJUMIIAPHUHI MEXHATHHH MyXxodasa
KWJIMII Oyiir4a KyWuaark TaBCUsUIapHU OEpHIl MyMKHH:

1. MexHar sxapaénuga xaBGJapHU YPraHUII Ba TaxJIHII
KWJIMII KOPXOHAJIap/ia Coaup Oyajuran uiiad Yukapyil Onian
OOFJIMK 0AXTCU3 XOMCAJIAPHHUHT KeINO YMKHILIH, XOAUMIIAPHUHT
MeXHaTHH MyXo(a3a KUIMII Tajadnapura Ba XaB(CH3JINK TeX-
HMKACH KOMJIaJIapura pruost STHJIMIIN YCTHAAH HAa30paT IOTHPHUIL

Y4yH «ATap....., HUMa 0ynaau?» ycynuaan GpoiiaiaHui FoKopu
camapa Oepaju.

2. MexnatHu Myxo(asa KHJIUII Ba MEXHAT XaB(CU3IUTUHH
TabMUHJIAII, XOAUMIIAD YIyH XaB(CH3, KOJIOTUK TO3a WII Ia-
POUTIIAPHHY SIPATHUIL, UL YPUHIAPUHHU ac000-yCKyHaIapHUHT
)Kapoxatar XaBIIINIY F03aCH/IaH aTTeCTAlUsIaH YTKa3UIITa
KUAIUN YbTUOOPHHU KapaTHuiil 103uM. by MexHar sxapaéHuiaru
xaB() Ba 3apapiii OMHJUIAPHUHT MEBEPUIA KYpcaTKUUIapuHN
OWITUII UMKOHUHU Oepajiu.

3. KopxoHa Ba TamkuioTIapja MEXHAT YHYMAOPIUIMHUHT
OILIMILINTA, IIUTA0 YMKAPHIIIAry 0aXTCh3 Xoucanap Xam/ia kaco
KacaJUTHKIIAPUTa YaIMHUIUIAPHUHT OJIJUHU ONUII OY#nya Tami-
KWJINH, TEXHUK Ba CAHUTAP-TUTHEHHUK TabupIiap UIuiad YuKUI
Ba YHU aMaJu€rra >KOpui STHIIIA XaB(uapHUHT MUKIOPHUii
TaxXJIMIN YTKA3UIL KEPaK.

4. XaBpHuHr 00beKT Ba SIKMH arpodpard xyaya Oyitnua
TaKCUMJIAHUIIUHU HDOAaNoBYM OOMIKA KOMIUIEKC XaB(
KYpCaTKW4u TOTeHIHA XyAyAui xaBhHU XpcoOra onuiiia
Typiu (haosusT Typaapy Ba XaB(uiu UILIa0 YMKapUI 00bEKTH-
HUHT (aonuaT OOCKUUWIAPU yUyH XaB) TaXJIWin yCy/UIapUHU
TaHJIALIra JIOUP TaBCHsUIAp MyXaHJAMCIap TOMOHHAAH Oenru-
JIAHUIIHN JIO3UM.
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SUV XO‘JALIGI QURILISHIDA AVTOGREYDERLARNI
ISHLATISHDA MEHNAT MUHOFAZASI MASALALARI
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“Toshkent irrigatsiya va qishloq xo’jaligini mexanizatsiyalash muhandislari instituti” milliy tadqiqot universiteti.

Annotatsiya. Maqolada suv xo‘jaligi qurilishida avtogreyderlar yordamida gidromelioratsiya ishlarini
mexanizatsiyalash jarayonida mehnatni muhofaza qilish, tuproq ishlarini bajarishda avtogreyderlarni gidrotexnik
inshootlar yon bag‘irlarida mumkin bo‘lgan qulash parametrlariga nisbatan joylashtirish va uning turg‘unlik
masalalari hamda chora-tadbirlari ko‘rib chiqilgan. Shu bilan birgalikda maqolaning magsadi avtogreyderlarni
ishlatish jarayonida nishablik to‘g‘ri aniglanmagan bo‘lsa unda tuproqning o‘pirilish ehtimoli ortishi mumkinligi
hamda texnikaning muvozanat holatini to‘g‘ri aniqlash bilan ishchilar shikastlanishining oldini olish va ish
unumdorligini oshirish hisoblanadi.

Kalit so‘zlar: avtogreyder, mexanizatsiya, mehnatni muhofaza qilish, turg‘unlik, muvozanat, suv xo‘jaligi.

BOIIPOCBHI OXPAHBI TPYJA IIPU DKCIIJIYATALIUHN
ABTOTPEHJEPOB HA BOJOXO3MCTBEHHOM
CTPOUTEJBCTBE

ATakaHOB ATHJI’KAaH YCEeHOBHY,

JHomuent, PhD,

HanunonaneHbIi nccne0BaTenbCKUi yHUBEPCUTET

“TalIKeHTCKUI HHCTUTYT MHXEHEPOB UPPUTALIMH U MEXaHU3AIMU CEJIbCKOTO XO03s1iicTBa”,
ba6axanos Jlazu3 Ka0ynoBuu,

Horent, PhD,

HanuoHnanbpHbli MCCaE10BATENBCKUI YHUBEPCUTET

“TanIkeHTCKUI MHCTUTYT MH)KEHEPOB UPPHUTAllMK 1 MEXaHU3AIMH CeITbCKOTO X035icTBa”.

AHHOTaI[](ISI. B crathe PacCMOTPCHBI BOIIPOCHI U MEPOIIPUATUC OXPAHBI TPYJa B IIPOLUCCCE MCXaHU3AIllUU THAPO-
MCJIMOPATUBHBIX pa60T C IMOMOIIBIO aBTOFpefIZ[epOB, Oe3omacHoe PacCioIoKECHUSA aBTOI‘peﬁ,I[CpOB OTHOCHUTCJIBHO
BO3MOXHBIX ITapaMETPOB ONPOKUIBIBAHUC HAa OTKOCAX IPHU BBINOJIHCHUEC 3EMIISTHBIX pa60T Ha THAPOTCXHUYCCKUX
COOPYIKCHUAX. B cBs3u ¢ atEM LCJIbIO CTAThbU ABJISCTCA B MPOLCCCC SKCIUTyaTallun aBTOI‘pCfII[epOB IIpyu HETIpa-
BHUJIBHOM BBI60pC YKJIOHA MOBBIIICHUA BO3MOKHOT'O IPOPLIBA I'PYHTA, 4 TAKIKE [MPAaBUJIbHBIM BLI60pOM ITOJIOXKCHHEC
yCTOf/JI‘{I/IBOCTI/I MMpCaAOTBPALICHUEC MTOBPECIKACHNUC pa6oq1/1x " CHUTACTCA NOBBIIICHUC TPOU3BOAUTCIIBHOCTU TPYAaA.

KiaroueBsble ciioBa: aBTorpefI):[ep, MEXaHu3alud, OXpaHa Tpyaa, YCTOﬁQHBOCTL, PaBHOBECHUEC, BOOHOC XO3SIHCTBO.
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Abstract. The article discusses issues and measures of labor protection in the process of mechanization of
irrigation and reclamation works with the help of motor graders, the safe location of motor graders relative to
possible parameters of overturning on slopes when performing earthworks on hydraulic structures. In this regard,
the purpose of the article is to prevent damage to workers during the operation of motor graders with the wrong
choice of the slope to increase possible soil breakthrough, as well as the correct choice of the stability position and

is considered to increase labor productivity.

Keywords: grader, mechanization, labor protection, stability, balance, water management.

Kirish. Sug‘oriladigan maydonlarning meliorativ holatini
yaxshilashda meliorativ qurilish mashinalarining muhim o‘rni
bor. Respublikadagi mavjud hamda chet eldan keltirilgan tex-
nikalarni magsadli ishlatish ularning ishonchliligini va uzoq
muddat ishlashini ta’minlaydi. Meliorativ qurilish mashinalari
bilan ishlar bajarilganda uning tannarxini pasaytirish hamda ish
unumini oshirishda mashinalardan unumli foydalanish asosiy
masalalardan hisoblanadi. Bu mashinalardan samarali va magbul
foydalanish, mutaxassislarning malakasini oshirish, kichik texnik
xodimlar hamda meliorativ, qurilish texnikalari operatorlarini
qayta tayyorlash, malakasini oshirish, zamonaviy texnikalarning
ekspluatatsion, ergonomik ko‘rsatkichlarini va texnik darajasini
yaxshilash evaziga erishiladi. Yuqorida keltirilgan muammolar
va vazifalarni inobatga olgan holda mashinalarni magqsadli
ishlatish, ko‘rsatilgan barcha talablar vaqtida bajarilish masala-
lariga ko‘proq ahamiyat berilishi ayni vaqtning talablaridan
hisoblanadi.

Mazkur maqolada meliorativ qurilish mashinalarining ish
jarayoni, ish tartibi va ish unumi, mashinalardan foydalanish,
mashinalardan foydalanishni tashkil etish, meliorativ qurilish
mashinalarida ishlaganda rioya qilinadigan xavfsizlik texnikasi,
mehnat sanitariyasi va gigiyenasi qoidalariga oid ma’lumotlar
berilgan.

Yuqori unumli mashinalarni ko‘plab joriy qilish va ish-
larni mexanizatsiyalashtirish darajasini oshirish suv xo‘jaligi
majmuasidagi qurilish muddatlarini qisqartirishning, shu-
ningdek, mexanizatorlarning mehnat sharoitini yaxshilashning
asosiy shartlari hisoblanadi.

O‘zbekistonda sug‘oriladigan maydonlardan foydalanish va
samaradorligini oshirishga yordam beradigan yangi texnologiya
hamda texnik vositalarni yaratish bo“yicha tadqiqotlar o‘tkazish,
mavjudlarini samarali mehnat xavfsizligi qoidalariga rioya
qilgan holda ishlatish, ularni amalda qo‘llash bo‘yicha cho-
ra-tadbirlar amalga oshirilmoqda. O‘zbekiston Respublikasini
rivojlantirishning beshta ustuvor yo‘nalishi bo‘yicha Harakatlar
strategiyasida “Sug‘oriladigan yerlarning meliorativ holatini
yanada yaxshilash, meliorativ va irrigatsiya obyektlari tarmo-
qlarini rivojlantirish, qishloq xo‘jaligi ishlab chiqgarish sohasiga
intensiv usullarni, eng avvalo, suv va energetik resurslarni te-
jaydigan zamonaviy texnologiyalarni keng joriy etish” bo‘yicha
vazifalar belgilangan. Mazkur vazifalarni amalga oshirishda,
jumladan innovatsion texnologiyalar va texnik vositalarni
qo‘llash orqali yangi zamonaviy texnikalarni ishlab chiqish
hamda ulardan unumli xavfsiz foydalanish muhim hisoblanadi.

Shu munosabat bilan mazkur maqolada zamonaviy avtogrey-
derlar yordamida gidromelioratsiya ishlarini mexanizatsiyalash
jarayonida mehnatni muhofaza qilish, tuproq ishlarini bajarishda
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avtogreyderlarni gidrotexnik inshootlarning yon bag‘irlarida
mumkin bo‘lgan qulash parametrlariga nisbatan joylashtirish va
uning turg‘unlik masalalari hamda chora-tadbirlari masalalari
ko‘rib chigilgan. Undan tashqari, izlanuvning asosiy magqsadi
avtogreyderlarni ishlatish jarayonida nishablik to‘g‘ri aniqlanma-
gan bo‘lsa unda tuproqning o°pirilish ehtimoli ortishi mumkinligi
hamda texnikaning muvozanat holatini to‘g‘ri aniqlash bilan
ishchilar shikastlanishining oldini olish va ish unumdorligini
oshirish hisoblanadi [1,2].

Yechish uslublari. Suv xo‘jaligi obyektlarida qurilish, ta’mir-
lash-tiklash ishlarini avtogreyderlar yordamida bajarishda sodir
bo‘layotgan baxtsiz hodisalarning kelib chiqish sabablarini tahlil
etish orqali uning sodir bo‘lishligining oldi olinib, ularni bartaraf
etish bo‘yicha majmuaviy chora-tadbirlar ishlab chiqib, amalda
joriy etish imkonini beradi.

Gidromelioratsiya ishlarini mexanizatsiyalash jarayonida
sodir bo‘lgan va sodir bo‘lishi mumkin bo‘lgan jarohatla-
nishlarning tahlili, Respublikamizda va xorij mamlakatlarining
davlat statistik ma’lumotlari hamda nashr etilgan ilmiy asarlar
adabiyotlar asosida amalga oshirildi.

Natijalar tahlili. Avtogreyderlarni boshqarish, ishlatish,
ularga texnik xizmat ko‘rsatish va boshqa ishlarini bajarish
ma’lum kursini o‘tgan va ma’lum malaka talab giladigan ishlarni
bajarishga huquq beruvchi hujjati bo‘lgan kishiga ruxsat etiladi.
O‘ziyurar mashinalarning haydovchilari Davlat avtoinspeksiyasi
tomonidan beriladigan mashina haydovchisi hujjatiga ham ega
bo‘lishlari kerak.

Avtogreyderlarni qat’iy o‘z vazifasi bo‘yicha ishlatish,
loyihada ko‘rsatilgan ishlarni bajarish hamda ekspluatatsiya va
ta’mirlash hujjatlari talablariga ko‘ra ularning ishga yarogliligini
yuqori darajada ta’minlash mashinalarni xavfsiz ishlatishning
asosi hisoblanadi.

Ish boshlangunga qadar operator mashinaning texnik holatini
tekshirishi, aniglangan nosozliklarni tuzatishi hamda mashinaga
tegishli xizmat ko‘rsatishi lozim. Ishga yaroqli mashinalardan-
gina foydalanishga ruxsat etiladi. Foydalanishga ruxsat etilgan
mashinaning texnik ko‘rsatkichlari texnologik jarayon va ish
sharoitiga mos kelishi lozim.

Avtogreyderlarni qattiq va muzlagan gruntlarda ishlatganda
tortkichga tirkash past uzatmada va dvigatelning kichik aylanish-
larida bajariladi. Tirkash vaqtida uni amalga oshiruvchi shaxslar
tortkich bilan mashina orasida bo‘lmasliklari kerak. Mashina
va tortkichning tirkash tuzilmalari bikr va benugson bo‘lishi
lozim. Mashinani yurgizishdan oldin operator bu hagda mashina
yaqinida turgan odamlarni ogohlantiruvchi ishora berishi zarur.

Avtogreyderlar harakati vaqtida ishga alogasi bo‘lmagan
kishilarning mashinaning ramasida, qanotida yoki tirkash
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tuzilmasida tik turishi yoki o‘tirishi, tortkich bilan mashina
orasidan chopib o‘tishi, mashinadan tortkichga yoki, aksincha,
tortkichdan mashinaga o‘tishi, ularga sakrab chiqishi yoki tu-
shishi tagiglanadi [6].

Kechasi ishlaganda yoki harakatlanganda ish joyi va
harakatlanish yo‘li yoritilishi lozim. Yoritish jihozlari nosoz
mashinalardan kechasi foydalanishga ruxsat etilmaydi. Mashi-
nani qiyalikdan pastga tushirish past uzatmada va dvigatel
tirsakli valining eng kichik aylanishlarida amalga oshirilishi
kerak. Qiyalikdan pastga tushishda ilashish muftasini uzib
qo‘yish va bir uzatmadan ikkinchisiga o‘tish taqiqlanadi.
O‘ta qizib ketgan dvigatelni ishga tushirish, dvigatel ishlab
turganda mashina ostida bo‘lish va gidrosilindr yoki sim arqon
bilan ko‘tarib qo‘yilgan ish jihozi (ag‘dargich, yumshatgich,
to‘siq) ostida bo‘lish taqiglanadi. Ish jihozi ostida biron ishni
bajarishga to‘g‘ri kelsa, dvigatelni o‘chirib, ish jihozi ostiga
ishonchli tirak qo‘yish lozim. O‘zga shaxslarning mashinani
boshgqarishi taqiglanadi[3].

Kerakli qurol va inventar mashinada belgilangan joyida
saqlanishi kerak. Mashinada (kabinada, kapot ostida, ish jihozida
va h.k.) begona predmetlar, ehtiyot qismlari bo‘lishga ruxsat
etilmaydi, ular halokatga sababchi bo‘lishi mumkin.

Avtogreyderlar bilan ish bajarishda mehnat xavfsizligiga
qo‘yiladigan talablar quyidagilardan iborat:

- ish boshlanishidan oldin haydovchi gruntga ishlov berila-
digan uchastka bilan tanishib chiqishi va uni mehnat xavfsizligi
nuqtai nazaridan baholashi lozim. Uchastkadan yirik toshlar,
to‘nkalar va shu kabi boshga predmetlar chiqarib tashlanishi,
yer osti inshootlari ogohlantiruvchi belgilar bilan belgilab
qo‘yilishi kerak;

- gruntni to‘plash va uni surish vaqtida ish jihozi gruntga
botirilgan holda burilish tagiqlanadi;

- mashinalarning ko‘tarma yoki o‘yiqda ishlaganida va
to‘xtashi lozim bo‘lganda qiyalik chetidan mashinagacha bo‘lgan
masofalar 1-jadvalda keltirilgan;

- tik tog* yonbag‘irlarida mashinani keskin burishlarga ruxsat
etilmaydi, chunki bu mashinaning sirpanib pastga tushib yoki
ag‘darilib ketishiga sabab bo‘lishi mumkin. Ko‘ndalang giyali-
gi 30° dan ortiq bo‘lgan joylarda mashinada ishlashga ruxsat
etilmaydi. Avtogreyder ag‘darilib ketmasligi uchun qiyalikka
ko‘tarilish burchagi 15° bo‘lganda, pastga tushish qiyaligi esa
30° bo‘lganda gruntni surish man etiladi;

- yomg‘ir yog‘ib turganda loyli gruntlarda buldozer-yumshat-
gichlardan foydalanish man etiladi;

- gruntni ko‘tarma chetidan pastga tushirishda buldozer
ag‘dargichini ko‘tarma chetigacha olib borish taqiqlanadi;

- ishlayotgan mashinaga nisbatan 10 m radiusli masofada
odamlar bo‘lishi, daraxt ag‘darayotgan buldozerga nisbatan 50
m radiusda odamlar bo‘lishi man qilinadji;

- ishda tanaffus vaqtida mashina tekis maydonda tormozlab
qo‘yilishi, ish jihozi gruntga tushirilgan, boshqarish mexanizm-
lari neytral holatga qo‘yilgan, kabina esa berkitilgan bo‘lishi
lozim [3,6].

Avtogreyderlarni tashishda va saqlashda mehnat xavfsizligi-
ga qo‘yiladigan bir qator talablar mavjud, jumladan, mashinani
tirkamaga ortishda va undan tushirishda mashina ag‘darilib
(yoki sirpanib) tushish ehtimoli bo‘lgan sohada odamlar
bo‘Imasligini kuzatib turish lozim; mashinani tirkamaga ortib
bo‘lgach, uning mustahkam mahkamlanganligini tekshirish
lozim.

1-jadval.

Qiyalik chetidan mashinaning eng yaqin g‘ildiragigacha bo‘lgan masofa (m)

1 1,5 1 1
3 4 3,6 1,75
5 6 53 3,5

1-rasm. Caterpillar avtogreyderining gruntga ishlov berish jarayoni.
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Yo‘lda ketayotganda mashinani yo‘lning o‘ng tomonidan
harakatlantirish, bunda mashinalar orasida yoki transport agregat-
lari orasida kamida 20 m masofa bo‘lishiga e’tibor berish lozim.

Ko‘rinish yaxshi bo‘lmaganda mashina shatakka bikr tir-
kagich bilan olingan bo‘lsa, uning gabarit chiroqlarini, agar
egiluvchan tirkagich bilan shatakka olingan bo‘Isa, uning oldingi
chiroglarini yoqib qo‘yish kerak.

Temir yo‘llarni fagat o‘tish joylaridan, shlagbaum ochiq
bo‘lganida past uzatmada kesib o‘tish kerak. Agar o‘tish joyi-
da shlagbaum yoki boshqa ishorasi bo‘lmasa, o‘tishdan oldin
to‘xtab, atrofga qarab yaqinlashib qolgan poezd yo‘qligiga
ishonch hosil gilgandan keyingina yo‘Ini kesib o‘tish lozim.
Ko‘prik, to‘g‘onlardan o‘tishdan oldin ulardan o‘tish mumkin-
ligiga ishonch hosil qilish darkor.

Agar mashina yo‘lda uzoq muddatga to‘xtab turadigan bo‘lsa,
kunduzi uni qizil bayroqchalar bilan, kechasi esa qizil fonarlar
bilan to‘sib qo‘yish lozim [4].

Avtogreyderlarga texnik xizmat ko ‘rsatish va ularni tuzatishda
mehnat xavfsizligiga qo‘yiladigan talablarni quyidagilardan
iborat deb hisoblash mumkin.

Mashina qo‘yiladigan maydon tekis va qurug, begona pred-
metlar bilan to‘silmagan, imkoni boricha chang, shamoldan
to‘silgan, yong‘in chiqish ehtimoli bo‘lgan materiallardan va
elektr simlaridan uzoqroq bo‘lishi kerak. Statsionar ustaxonada
mashinani shunday joyga qo‘yish kerakki, uning oldiga bemalol
borish mumkin bo‘lsin. Mashinaning ish jihozini gruntga, polga
yoki maxsus taglikka tushirib qo‘yish lozim.

Mashinaga texnik xizmat ko‘rsatishdan yoki uni tuzatishdan
oldin uning dvigatelini o‘chirib qo‘yish kerak.

Mashinani issiq suv bilan yuvishda brezent qo‘lqop kiyib olish
kerak. Mashina va uning tarkibiy qismlarini chang va gruntdan
tozalashda qirg‘ich, cho‘tka, maxsus tozalagichlar va lattalardan
foydalanish darkor.

Ish vaqtida fagat benugson asboblardan foydalanish lozim.
Gayka kalitlari gayka va bolt kallaklari o‘lchamiga mos kelishi,
qgirralari yeyilmagan, qiyshaymagan bo‘lishi kerak.

Bolg‘a va bosqonlarning dastalari quruq va pishiq yog‘ochdan
yasalib, yaxshilab ishlangan bo‘lishi kerak. Bolg‘a va bosqon-
larning dastaga mustahkam o‘rnatilganligini ish boshlamasdan
turib tekshirish lozim.

Akkumulyatorlarining shamollatish teshiklarini kuzatib turish
va tozalash lozim, aks holda akkumulyatorlar batareyasi ichida
gaz yig‘ilib qolib, baki yorilib ketishi mumkin. Akkumulyatorlar
batareyasini ko‘zdan kechirishda 36 V kuchlanishli ko‘chma lam-
padan foydalanish zarur. Bunda ochiq alangalardan foydalanish
taqiqlanadi. Kislotalar bilan ishlaganda rezina qo‘lqop kiyib,
ko‘zoynak taqib olish shart. Kislotani suv bilan aralashtirishda
kislotani suvga quyish lozim. Kiyimga tushgan kislotani nashatir
spirti bilan yuvish kerak.

Avtogreyderlardagi detallarni etillangan benzinda yuvish
taqiqlanadi. Tasodifan to‘kilgan etillangan benzin dixloramin
yoki xlorli ohak eritmasi bilan zararsizlantiriladi (1 qism ohakka
3-5 gism suv qo‘shiladi). Mashinaning etillangan benzin bilan
ifloslangan metall detallari kerosin yoki ishqor eritmasi bilan
yuviladi [5].

Xulosa. Avtogreyderlarda yer ishlarini bajarishda uning ish
unumdorligini oshirishda mashinaning turg‘unligi va xavfsiz
ishlashi muhim ahamiyatga egadir. Avtogreyderlarni ishlatish
bo‘yicha keltirilgan ma’lumotlar asosida ish olib borilsa, ope-
rator va ishchilar jarohatlanishlarining oldi olinadi. Shu bilan
birgalikda, ishchilar salomatligi va hayotiy faoliyatini saqlash
magsadida yangi zamonaviy texnika va texnologiyalarni ish-
lab chigarishga joriy etish lozim bo‘lib, bu ishlatuvchilarning
mehnat sharoitlarini sog‘lomlashtirish va yaxshilashining
ta’minlanishiga olib keladi. Bu esa qo‘yilgan vazifaning ijobiy
pirovard natijasi demakdir.
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NASOS AGREGATLARINI XAVFSIZ ISHLASHINI BAHOLASH

Bekchanov Faxriddin Atabayevich,
Dotsent, PhD,
“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash muhandislari instituti” Milliy tadqiqot universiteti.

Annotatsiya. Nazorat va tahlil ishlarini olib bormasdan turib nasos agregatlaridan foydalanish davrida kelib
chigadigan xar xil muommolarni yechib bo‘lmaydi. Nasos agregatlarida sodir bo‘ladigan asosiy buzilishlarni
aniqlashning zamonaviy va mukammal usuli bu, ularni diagnostika qilish hisoblanadi. Maqola nasos stansiyalaridagi
nasos agregatlarida vibratsiyaning namoyon bo‘lishini aniqlashga qaratilgan. Taklif etilayotgan diagnostika qilish
tizimidan foydalanish natijasida nasos agregatlaridan foydalanish ko‘rsatkichlarining oshishga va ta’mirlashga sarf
qgilingan harajatlarni kamaytirishga erishiladi.

Kalit so‘zlar: nasos; agregat; qurilma; suv; bosim; vibratsiya; kavitatsiya; laboratoriya; analiz; chastota.
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HanmoHaeHBIH HCCIe0BATEIECKUI YHUBEPCUTET

“TalmKeHTCKUN MHCTUTYT WHKEHEPOB UPPUTALIMU M MEXAaHU3AIIUU CeJIbCKOTO X03HUCTBa”.

Annotanus. CBoeBpeMEHHOE pellieHre MpooiieM, BO3HUKAIONIUX PH UCTIONIb30BAaHUH HACOCHBIX arperaTtoB HEBO3-
MOKHO 0€3 ITPOBEICHIS HAT30PHBIX M aHATUTHYCCKUX PadoT. COBPEMEHHBIM F COBEPIIICHHBIM CITOCOO0M 00HAPYKEHIIS
HEJIOCATKOB B pabOTE arperaTroB HAaCOCOB SIBJISETCS JUArHOCTHPOBAaHUE. B cTaThe mpuBeneHbl pe3y/ibTaThl paboT
pa3padoTKe AMarHOCTUUECKON CHCTEMbI HACOCHBIX arperaroB Ha HACOCHBIX CTaHIMAX. BHeapeHe 1o npe/yaraeMoit
HHaFHOCTH‘ICCKOﬁ CUCTEMbI HpI/IBelIéT K CHMIKCHHIO 3aTpar MpU SKCIUTyaTallii HACOCHBIX arperaTtoB U pacxoJ0B Ha
HX TEXHUYECKOE 00CITyKHBaHHUE.

KuroueBble ciioBa: Hacoc; arperar; ycTporicTBO; BOJIa; JaBICHUE; BUOPALIUS; KABUTAIHS; 1a00paTOpusl; aHAIN3;
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ASSESSMENT OF SAFE OPERATION OF PUMPING UNITS

Bekchanov Faxriddin Atabayevich,
Associate professor, PhD,
National Research University “Tashkent institute of irrigation and agricultural mechanization engineers”.

Abstract. In order to timely solve any problems that arise when using pumping units is impossible without
conducting supervisory and analytical work. A modern and perfect way of detecting pumps that are not working
properly in the units is diagnosing. The article gives the results of the work done on the development of a diagnostic
system for pumping units at pumping stations. The use of the proposed diagnostic system leads to a reduction in costs
when using pumping units and the costs of their maintenance.

Keywords: pump; aggregate; device; water; pressure; vibration; cavitation; laboratory; analysis; frequency.

Introduction. In the system of the Ministry of Water Resources
of the Republic of Uzbekistan, over 50% of lands are irrigated by
state pumping stations (PS). Currently, the fleet of state-owned
motor vehicles alone is 1,441 units. Accordingly, in the republic
out of 11 billion kW.h of electricity spent on agricultural needs is
about 8 billion kW.h consumed by machine water lifting systems
(WMS). According to preliminary estimates, electricity losses
at the PS amount to up to 10% of total electricity consumption,
and the average operational efficiency is 5-7% lower than the
calculated values. Liberalization of energy prices has led to a
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significant increase in the cost of mechanical water lifting for
land irrigation. Under these conditions, the problem of energy
saving at water-lifting facilities is defined as a major national
economic problem requiring urgent solutions.

Inrecent years, about 50% of the budget funds of the Ministry
of Internal Affairs of the Republic of Uzbekistan has been spent
on paying for electricity during the operation of pumping stations
(PS). In connection with the sharp rise in prices and the growing
shortage of energy resources, the problem of reducing their
consumption by the NS comes to the fore. The lack of priority
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work on this problem makes it impossible to optimize NS modes
at the current level of operation.

Uzbekistan is the most pump-rich Republic; more than half
of the pumping capacity of the entire Central Asian region is
concentrated here: 43 large PS, about 1,400 medium and 30
thousand small PS and installations are in operation. The largest
pumping equipment is installed at the PS of the Amu-Bukhara
(ABMK), Karshi Canal (KMK). Wear of elements of flow
paths of pumping units (PU) during operation due to cavitation
and abrasion by suspended sediment leads to deterioration of
operating conditions [1,2]. Specialists characterize the current
stage of development of mechanical water lifting as a period of
aging of equipment structures.

The widespread development of water management in our
country is expressed in an increase in the number of hydraulic
structures and water management facilities and in the transition
to an increasingly clear integrated use of water resources. At
the same time, the interests of various sectors of the national
economy are increasingly intertwined with each other.

Calculations of unsteady water movement are associated with
meeting the demands of various sectors of the national economy.
Thus, when designing hydraulic structures, the course of levels
and flows over a significant length of the tail water is calculated
under various operating modes of the pumping station (PS),
determined by the water content of the year, season, day of the
week, time of day, etc. It is especially important to determine
for various sections the values of both maximum water levels
(due to the danger of flooding of populated areas, bridges,
roads, enterprises) and minimum values (to ensure the normal
functioning of water intakes), as well as determination of water
flow rates (for land reclamation purposes) and water velocities
in intermediate channels of PS cascades.

In the list of causes of failures that reduce the reliability of
plant operation, deformation of water supply structures (receiving
chambers, suction pipes and water outlets, siltation of the supply
channel, front chamber, valve seats), and air leakage into the flow
part of the unit are of particular importance. When drawing water
from open sources, the use of new designs provides significant
savings in capital investments and time and makes operation
much easier and cheaper.

The emergence of an independent supervisory system
for monitoring the technical condition of the NS stimulates
the development of diagnostics. The technical policy in the
hydropower industry of Russia, the USA, Holland and other
developed countries testifies in favor of this way of developing
a system of supervision over high-risk objects.

The objectivity and effectiveness of supervision will be
maximized if the assessments are comprehensive and comparable
for different NS. This can be achieved on the basis of a
generalized quantitative indicator that reflects both similarities
and differences in the design of pumps and their operating
conditions. It is advisable to adopt a unified methodology and
regulations for expert examinations, instrumental tests and
presentation of results.

Materials and experiments. To carry out the functions of
transporting water and distributing it between water consumers,
there must be a clear structure and organization of water
distribution on the machine water lifting system (WMS).
An automated water distribution control system in irrigation
systems can be presented in the form of an information and
control system that provides measurement of parameters that
characterize the condition of canals and structures. The system
should be organizationally built as a distributed block-modular
design, which takes into account the possibility of increasing
the volumetric structural structure during the modernization and
reconstruction of process equipment [3, 4, 5].

The structure of the control system ensures the joining of
its technical means into a single complex in order to ensure
complete and reliable operation within the specified functions of
the system and the technical characteristics of the means included
in the complex of automated control and dispatch. The functional
structure of the SMV water distribution system consists of the
following objects:

- central control center in the department;

- controllers for gate position sensors, water level sensors;

- a set of technical means.

The lack of complete data in some acts forced us to narrow the
number of analyzed tests to ten (Table 1). Data on these tests are
given in table 2. Parameters characterizing the operating mode
of the pumps are also indicated here.

Table 1.

Characteristics of the test object

1 3 4 12500 0,530
2 3 4 12500 0,530
3 2 2 12500 0,515
4 2 3 12500 0,515
5 2 2 12500 0,515
6 4 3 12500 0,515
7 4 1 12500 0,515
8 2 4 12500 0,515
9 2 4 12500 0,515
10 2 4 12500 0,515

Texnosfera Xavisizligi jurnali o Ne2 [6]/2024



www.technosphere.tiiame.uz

Table 2.

Test results

1 2,55 4,71 258 10500 >7,2 >7,2 >7,2 =400
2 1,08 3,53 293 8600 4,1 12,6 9,3 -
3 0,88 2,94 246 10200 7,2 7,2 7,2 =400
4 0,98 2,94 234 10900 7,2 7,2 7,2 =400
5 0,98 3,14 258 9600 4,0 13,1 11,6 350
6 0,79 2,94 261 9400 4,3 7,8 6,8 350
7 1,18 3,63 294 8600 - 10,2 - 350
8 0,98 3,14 257 9400 >7,2 >7,2 >7,2 =400
9 0,98 3,24 269 8600 4,6 8,3 6,4 350
10 0,98 3,34 281 8000 - 14,9 - 350
*) the vibration of the rear bearing of the pump is indicated in the following directions: V - vertical, T- transverse, A - axial.
Table 3.
Characteristics of oil pumped by the pump during testing
1 25 11,70 853
2 27 8,80 853
3 20 10,60 855
4 20 10,60 855
5 24 10,40 854
6 19 9,00 852
7 20 8,83 850
8 20 10,60 855
9 24 10,40 854
10 22 9,35 854
In table 3. shows the characteristics of the oil pumped by H,m
pumps at the time of testing. The characteristics of the oil were 300
taken from dispatch logs in accordance with the test date, the = = .7 ~_| =530 mm
. ==~
parameters of the pumps were taken from a certificate from the J=z-
department of the chief mechanic of the ONS. | et
Since the performance of the pumps during testing was not | DFSISmm s
recorded due to the lack of metering units for pumped oil at the 200 | 2 < !
stations, the performance was determined by the differential | D=SISmar |
pressure of the pumps based on data on the pressure at the i :
inlet and outlet of the pumps and the density of the oil. For this : Working area =
purpose, the passport Q-H characteristics of the pumps were 100 . !
used (Fig.1). | :
When conducting vibration tests, maintenance personnel noted ! |
a characteristic feature. It consisted in the fact that increased : [
vibration was observed when operating at stations with a small | :
number of pumps, mainly one. With the launch of an additional ;
800 900 1000 1106 1200 Q,mis

pump, either at the same station or at another one, but belonging
to the same operational area, the vibration noticeably decreased
or reached a normal value [6].

Fig.1. Pressure characteristic of the NM 10000-210 pump
with a rotor for a flow rate of 1.25 of its nominal value
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The noted feature gives reason to assume that the main
reason causing vibration of pump-power units is the operation
of the pump with a reduced flow, noticeably less than the rated
performance of the pump.

This assumption is confirmed by data on the performance
of the pumps at the time of testing, which are given in table 1.
According to the data in Table 1, the performance of the pumps
when measuring vibration on them was 16-36% lower than
nominal and averaged 74% of the calculated pump load. That
is, one of the causes of vibration can reasonably be considered
to be of a hydrodynamic nature.

Another possible cause of vibration in the tested pumps could
be surface cavitation. This type of cavitation, as is known, occurs
when pump pressures are less than the minimum permissible
value. To check the presence of this cause in the cases under
consideration, the minimum permissible backpressure of the
units was calculated for each test. The calculation was performed
according to the method described in. Oil characteristics, which
are given in table, were used as initial data for calculations. 1.4
and cavitation characteristics of pumps NM 10000-210 with a
rotor of 1.25 of the rated flow. The calculation results are given
in table 3.

As follows from the table 4, during all vibration tests,
the actual pump head significantly exceeded the minimum
permissible value. This gives grounds not to consider surface
cavitation as a possible cause of vibration in the experiments
performed [7].

The next cause of vibration can be considered separation
cavitation. However, since this type of cavitation is not
independent and, as a rule, only accompanies, and not always,
vortices caused by reverse currents, this reason can also be
omitted from consideration as not being an independent basis
for the initiation of vibration.

Of all the possible causes of vibration of pumping units, a
whole group of them has not yet been considered, combining
all the causes resulting from malfunctions in the mechanical
part of the units, as well as a group of causes that cause pressure
pulsations in the pipelines adjacent to the pumps.

The first of the two groups of reasons was absent during the
tests, since the latter were carried out after the repair of the units
and the corresponding balancing of the rotors, as well as other
operations regulating the mechanical part. The serviceability of
the units was confirmed by the absence of increased vibration
at frequencies other than the blade one.

The second group of reasons also did not occur during pump
testing, since dispatch documents for these periods of time do
not contain information about accidents on the linear part of oil
pipelines, as well as about starts and stops of other units and
emergency closings of valves [8].

Thus, we can assume that the increased vibration recorded
in the test reports of pumping units is technological in
nature and is caused, with a high degree of probability, by a
hydrodynamic mismatch between the flow part of the pumps
and the transported flow. These conclusions can be confirmed
by the data from table 2 about the frequency of recorded
vibrations - in all cases, the vibration frequency is very close
to or equal to the blade frequency and is 350-400 Hz. The same
data allows us to state with sufficient certainty that mainly the
processes occurring in the impellers of the pumps generate
the technological vibration observed when the flow rate in
pumping units is reduced. This conclusion can be justified by
the following points.

Firstly, according to sections 1.1 and 1.2 of this work, with
a decrease in pump flow, the flow structure in its flow path is
disrupted mainly in the inlet part of the centrifugal wheel and at
the outlet of the impeller.

Secondly, based on experimental data from a number of
researchers, it is argued that as the pump flow decreases, an
increase in pressure pulsations is observed in the area of the
impeller, in particular, most intensely at the inlet to the wheel.
The characteristic pulsation frequency is the blade frequency.

Thirdly, in the analyzed test reports, excess vibration of the
unit is noted only in a narrow frequency spectrum corresponding
to the blade frequency of the examined units.

The analysis of the work carried out in the area under
consideration showed that objectively there is a certain
physical connection between the main design parameters of
pumps, their operating modes and the level of vibration of
pumping units when their operating mode deviates from the
optimal one.

The same analysis indicates that existing work on the problem
under study, as well as work in related areas, does not reveal the
specific causes of technological vibration of centrifugal pumps;
The existing research in this direction is relatively fragmented,
with a predominantly empirical bias, and does not have a
sufficient generalizing theoretical basis.

Such a state in the study of the problem under consideration
requires, in order to achieve more effective results, to approach
the solution of the issue under study primarily from a theoretical
position on a sufficiently substantiated physical basis.

The formulated requirement for a theoretical approach implies
its implementation at the modern scientific level. Currently,
similar problems in hydrodynamics are solved on the basis of
a model of spatial turbulent fluid flow. In relation to a specific
problem being solved, this model can be represented in several
ways, differing in varying degrees of adequacy to actually
observed phenomena. Possible options for representing the model
are shown in the following figure 2.

Table 4.

Comparison of actual pump pressures with their minimum permissible values

Actual backwater MPa 2,55 | 1,08

0,88

098 | 098 | 0,79 | 1,18 | 0,98 | 098 | 0,98

Allowable backwater MPa 0,45 | 0,38

0,44

048 | 0,33 | 0,32 | 0,38 | 0,32 | 0,37 | 0,34
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Figure 2. Models of spatial turbulent fluid flow in a centrifugal pump.

The given versions of the model differ not only in the degree
of correspondence to the hydrodynamic processes that actually
exist in pumps, but also in the complexity of the mathematical
apparatus underlying them and, accordingly, in the complexity
of using this apparatus.

In other words, model variants are tools of varying degrees of
perfection and, accordingly, different levels of complexity. This
circumstance leads to the need to select a specific version of the
model, taking into account the characteristics of the problem
being solved.

The problem being solved in the work inherently relates to
production problems. This circumstance does not require the
instrument through which the problem is solved to be particularly
subtle. In addition, the selected tool must meet everyday
engineering practice, that is, be accessible to manufacturing
engineers.

Based on the above, to solve the problems posed in the work,
the simplest option was adopted - a quasi-one-dimensional model.
This option is distinguished by its simplicity and accessibility
for engineers, but it also has a significant drawback - a rough
reflection of actually occurring processes based on representing
the flow as one-dimensional and with average values of the
parameters characterizing it.

Results and discussion. The last feature of the chosen model
dictates the need to verify the results obtained on its basis on
another more scientifically advanced model. The third version
of the model is sufficiently suitable as such. It is characterized
by the necessary scientific level, since it is based on modern
achievements both in the field of physics of hydrodynamic
processes and in the field of mathematical description of these
processes. At the same time, this option is characterized by
relatively low labor intensity.

The mentioned variants of the liquid flow model in the flow
part of centrifugal pumps are discussed in the previous parts of
this work.

The technical condition of the scientific equipment was usually

determined by periodic or discrete control of the dimensions of its
movable interfaces and the working body (diameters of rubbing
pairs, sizes of blades and their geometry).

The maximum vibration amplitude among the pumps of
both types (17.9 m/s?) at a frequency of 989,2 Hz in the vertical
direction, which can be associated with increased mechanical
vibration of the IB at low frequencies (figure 3).

A similar picture was observed during the inspection of the
PS-11in2021, when on the PU No. 4, with a range of displacement
at the revolving and blade frequencies of 32—42 microns, the
value of the peak vibration acceleration was 22.1 m/s?.

On the pump chamber, the main source of increased vibration
is the hydrodynamic imbalance and flow heterogeneity in the
pump. The nature of these two defects is the same - an uneven
gap between the blades and the chamber, differences in pitch
and angle between the blades, in length and thickness, or their
operational uneven wear, and the vibration manifestation is
different [9, 10].

The growth of vibration at the blade frequency and its higher
harmonics indicates the unevenness of the velocity and pressure
field in the flow between the blades of the IB.

Hydrodynamic imbalance, as the asymmetry of the forces
acting on the blades of the wheels, leads to an increase in
vibration at the revolving frequency and the first three harmonics,
depending on the form of symmetry breaking.

Since all the blades are already welded, it is not possible to
correct the effect of some unevenness of the blade inclination
angles on the hydrodynamic imbalance of the wheels and the
flow in them.

Hydraulic imbalance is also present on two of the three new
pumps 300VO-37/26C, where both the blades are new and the
chambers are cylindrical.

At PU No. 1, the maximum swing exceeds 32-41 microns,
and in the same place, at PU No. 6, the swing rises to 42-53
microns, which indicates unfavorable modes of water supply
to the extreme PU.
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Figure-3. Amplitude spectrum of vibration acceleration on the impeller chamber of the PS pumps.
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Conclusions.

1. The source of vibration of hydrodynamic origin
(technological vibration) in centrifugal pumps operating with
an underload of supply can be non-stationary phenomena arising
as a result of hydrodynamic mismatch of the fluid flow with the
flow part of the pumps.

2. The amplitudes and frequencies of flow pressure
pulsations in the flow part of the pumps suggest. That with
a decrease in pump flow, vibration is caused primarily by a
hydrodynamic mismatch of flows with the inlet parts of the

pump impellers, and with an increase in flow (above optimal)
- by a hydrodynamic mismatch of flows with the output of
the wheels. In this case, the hydrodynamic mismatch with the
input of the wheels is accompanied by pressure pulsations with
a blade frequency and with the output of the wheels - with a
blade frequency.

3. Centrifugal pumps of main pumping stations, when
operating with an underload of supply, experience vibration of
hydrodynamic origin, the source of which, by all indications, is
located in the inlet part of their impellers.
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“TEXNOSFERA XAVFSIZLIGI” JURNALIDA CHOP ETISH UCHUN
MAQOLALARNI RASMIYLASHTIRISH BO‘YICHA UMUMIY

QO‘YILADIGAN QOIDALAR VA TALABLAR

1. Jurnalning maqsad va vazifalari: Mamlakatimizda inson va jamiyat xavfsizligini ta’minlash sohasida amalga oshirilayotgan
islohatlar, igtisodiyotning barcha barcha sohalarda xavfsiz, qulay mehnat sharoitlarinii yaratish, har bir sohaning o‘ziga xos shart-
sharoitlarini hisobga olgan holda sanitariya-gigiena me’yorlari, texnika va elektr xavfsizligi bo‘yicha tegishli me’yoriy va qonuniy
huquqiy xujjatlarni takomillashitirish hamda ularni nazorati, favqulodda vaziyatlarda aholi xavfsizligini ta’minlash, favqulodda vaziyatlar
sharoitida insonlarni hatti-harakati, yong‘inlarni oldini olish va bartaraf etish, global iqlim o‘zgarishi va ekologik xavfsizlikni ta’minlash
muammolari, xavfsizlikni ta’minlash sohasida kadrlar tayyorlash muammolari hamda xavfsizlikni ta’minlash tizimlarni modellashtirish
hamda O‘zbekiston Respublikasi Prezidentining Farmon va qarorlari, Vazirlar Mahkamasining qarorlari va ularning ijrosiga doir sharhlovchi
ilmiy-amaliy, tahliliy-tavsiyaviy yo‘nalishdagi maqolalarni o‘z sahifalarida yoritishdir.

Respublikamizning barcha sohalarda xavfsizlikni ta’minlashning mavjud muammolarni echimini keng ommaga targ‘ib etadi, xavflarning
oldini olishning intelektual salohiyatini oshiradi, barcha sohalardagi texnika xavfsizligi va mehnat muhofazasi xodimlariga iqtisodiy-
huqugqiy, ilmiy tavsiya yo‘nalishidagi maslahatlarni beradi.

“Texnosfera xavfsizligi” ilmiy-texnik jurnalida yoritiluvchi tematikalar:

- Ishlab chigarishda mehnat muhofazasi muammolari;

- Favqulodda vaziyatlar aholi xavfsizligini ta 'minlash muammolari;

- Yong ‘in xavfsizligi muammolari;

- Ekologik xavfsizlik va uni ta 'minlash muammolari;

- Xavfsizlikni ta’'minlash sohasida kadrlarni tayyorlash muammolari;

- Ishlab chigarishda xavfsizlikni ta 'minlashni modellashtirish;

- Xavfsizlikni ta’'minlash sohasida amalga oshirilayotgan islohotlar.

2. Etika me’yorlari va mualliflik huquqi.

Tahririyatga taqdim etilgan materiallar ilgari boshqa nashrlarda chop etilgan yoki boshqa nashrlarda ko‘rib chiqgilayotgan bo‘Imasligi
kerak. Shuning uchun muallif tahririyatga ushbu shaklda nashr etish uchun tagdim etgan materialini barcha hammualliflar va ish bajarilgan
tashkilot nomidan kafolatlanishi kerak. Nashrga qabul qilingan maqolani jurnal tahririyatining yozma roziligisiz ularni boshqa tillarga
tarjima qilib takroran chop etmaslik kafolatini oladi. Shuningdek, muallif jurnalning etika me’yorlari bilan tanishganligi, roziligi va
keltirilgan barcha mas’uliyatlarni zimmasiga olganligini tasdiqlashi kerak.

3. “Texnosfera xavfsizligi” ilmiy-texnik jurnali tahririyati umumiy sharhdan va axborot shaklidagi ilmiy maqolalarni nashr uchun
gabul gilmaydi.

Muallif tomonidan tahririyatga taqdim etilayotgan magolani chop etish mumkinligi haqidagi ekspert xulosasini ham taqdim etishi kerak.

4. Maqolaning yozilish tili, tuzilishi va tarkibi

Magqolalar o‘zbek, rus va ingliz tillarida gabul gilinadi. Maqola keng omma uchun tushunarli tilda, grammatika qoidalariga amal gilgan
holda yozilgan bo‘lishi kerak. Maqola o‘zida muayyan ilmiy tadqiqotning tugal echimlarini yoki uning bosqichlarini ifodalashi zarur.
Sarlavha maqolaning mazmuni to‘g risida axborot bera olishi, imkon qadar qisqa bo‘lishi va umumiy so‘zlardan iborat bo‘lib qolmasligi
kerak. Odatda ilmiy maqolada quyidagilar bo‘lishi kerak:

- maqolaning sarlavhasi (uch tilda);

- annotatsiya (uch tilda);

- tayanch so‘zlar (uch tilda);

-kirish, qaralayotgan muammoning hozirgi holatining tahlili va manbaalarga havolalar;

- masalaning qo‘yilishi,

- yechish usuli (uslublari);

- natijalar tahlili va misollar;

- xulosa;

- foydalanilgan adabiyotlar ro‘yxati;

- muallif(lar) to‘g‘risida ma’lumot.

Magqolada odatda qabul gilingan atamalardan foydalanish, yangi atama kiritganda, albatta uni aniq asoslab berish kerak.

Fizik kattaliklarning o‘Ichov birliklari Xalqaro o‘lchamlar tizimi (SI) ga mos bo‘lishi kerak.

Jurnalga ilgari ¢’lon gilinmagan maqolalar gabul gilinadi.

Magqolada muallif o‘zining ishlariga havolalar soni haddan ziyod oshirib yubormasligi, ko‘pi bilan 20-25 foizgacha bo‘lishi tavsiya
etiladi. Agar o°z ishiga havolalar soni ko‘payib ketsa, bu holatni asoslab berishi kerak.

Tahririyat ko‘chirmachilik (plagiat), o‘zgalarning ishlarini o‘zlashtirib olishga salbiy qaraydi. Shuning uchun mualliflardan ishga jiddiy
munosabatda bo‘lishi va havola qilish qoidalariga bo‘ysunishi: kvadrat gavs ichida bibliografik havolani qo‘yishni yoddan chiqarmasligi
so‘raladi.

5. Maqolaga qo‘yiladigan texnik talablar

Magqolaning sarlavhasi, muallif (lar) va u(lar)ning lavozimi, ilmiy darajasi va ish joyi, annotatsiya, tayanch so‘zlar (uch tilda) bir ustunda
yoziladi. Maqgolaning qolgan matnlari ikki ustunda yoziladi.
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Magola MS Word 2003-2010 matn muharririda yozilishi va quyidagi ko‘rsatkichlarga muvofiq qat’iy rasmiylashtirilishi kerak:
* A4 formatda;

* matn sahifasining chekkalarida 2 sm. dan joy qoldiriladi;

* Times New Roman shriftida;

* maqola uchun shrift hajmi - 12 pt, jadvallar bundan mustasno;

« jadvallar uchun shrift hajmi - 10 pt;

e qator oralig‘i - 1,15 interval;

* matn sahifa kengligi bo‘yicha tekislanadi;

* Xat boshi - 1 sm ("Tab" yoki "Probel" tugmalaridan foydalanmasdan)

Quyidagilarga ruxsat etilmaydi:

« sahifalarni raqamlash;

 matnda sahifani avtomatik bo‘lishdan foydalanish;

* matnda avtomatik havolalardan foydalanish;

* avtomatik bo‘g‘in ko‘chirish;

» kamdan-kam hollarda ishlatiladigan yoki gisqartma harflarni qo‘llash.

Jadvallar MS Word dasturida yoziladi. Jadvalning tartib raqami va nomi jadvalning yuqorisida yoziladi.

Grafikli materiallar (rangli rasmlar, chizmalar, diagrammalar, fotosuratlar) o‘zida tadqiqotning umumlashtirilgan materiallarini
ifodalashi kerak. Grafikli materiallar yuqori sifatli bo‘lishi kerak, agar zarurat tug‘ilsa, tahririyat ushbu materiallarni alohida faylda 300
dpi dan kam bo‘Imagan o‘lchamda jpg formatda taqdim etishni talab qilishi mumkin. Grafikli materialning nomi va tartib ragami pastki
qismda keltirilishi zarur.

Formulalar va matematik belgilar MS Wordda o‘rnatilgan formatli muharrirda yoki MathType muharriri yordamida bajarilishi kerak.

Jadvallar, grafikli materiallar ko‘rsatilgan maydondan chiqib ketmasligi lozim.

Tayanch so‘zlar (0‘zbek, rus, ingliz tillarida) — 5-10 ta so‘z va iboralardan iborat bo‘lishi kerak. Tayanch so‘zlar va iboralar bir-biridan
vergul bilan ajratiladi. Keltirilgan tanyach so‘zlar tadqiqot mavzusini juda aniq aks ettirishi shart.

Annotatsiya (o°‘zbek, rus, ingliz tillarida) — annotatsiya hajmi 150-200 ta so‘zdan iborat bo‘lishi va maqolaning tuzilishini gisqacha
ifodalovchi, axborot shaklida berilishi kerak. Annotatsiya boshqa tilga tarjima gilinganda ma’no va mazmun jihatidan asl matnga mos
kelishi kerak. Bunda annotatsiyaning hajmi belgilangan so‘zlar sonidan oshib ketishi mumkin.

Kirish. Kirish qismida tadqiqotlarning dolzarbligi va ob’ekti tavsiflanadi. Dunyo olimlari tomonidan chop etilgan ilmiy maqolalarning
tahlili keltiriladi. Chop etilgan adabiyot manbalarida qo‘yilgan ilmiy izlanishlarning echimi yo‘qligi tasdiglangan holda muallifning ilmiy
ishlari qaysi olimlarning ishiga asoslanganligi ko‘rsatiladi.

Adabiyotlar ro‘yxati 10 tadan kam bo‘lmagan manbalardan iborat bo‘lishi kerak, topilishi qiyin bo‘lgan va normativ hujjatlar, bundan
tashqari internet manbalarida keltirilgan havolalar (davriy hujjatlar hisobga olinmaydi) bundan mustasno.

Adabiyotlar ro‘yxatiga darsliklarlar, o°quv qo‘llanmalarini kiritish mumkin emas. Ko‘pchilik adabiyotlar ingliz tilida so‘zlovchi xalgaro
kitobxonlar uchun ochiq va tushunarli bo‘lishi kerak.

Manbalarning ahamiyatliligiga qattiq talablar qo‘yiladi.

Masalaning qo‘yilishi. Mavzu bo‘yicha muammolarni echish uchun ganday rasmiy hujjatlarga muallif tayangan va qanday masalalarning
echimi ko‘zda tutilgan.

Yechish usuli (yoki uslublari). Bunda tanlangan usul batafsil tavsiflanadi. Keltirilgan yoki qo‘llanilgan uslub boshqa tadqiqotchilar
uchun ham tushunishiga qulay bo‘lishi kerak.

Natijalar. Natijalarni asosan jadvallar, grafiklar va boshqa suratlar ko‘rinishida keltirish tavsiya etiladi. Ushbu bo‘lim olingan natijalarni
tahlil qilish, ularni sharhlash, boshqa mualliflarning natijalari bilan solishtirishni 0‘z ichiga oladi. Natijalarda ilmiy-tadqiqotlar natijalari
qisqacha umumlashtiriladi. Natijalar tadqiqotning ob’ekti parametrlari o‘rtasidagi munosabatlar mualliflar tomonidan belgilangan
maqolaning asosiy ilmiy natijalarini umumlashtiruvchi, sonli xulosalarni o°z ichiga oladi. Natijalar maqola boshida qo‘yilgan vazifalar
bilan mantiqan bog‘langan bo‘lishi kerak.

Xulosa. I[imiy ishlarining qisqa natijalari keltiriladi, ularning ichida izlanishning usuli, yangi echimi, amaliyotda qo‘llanishning natijalari
igtisodiy va boshqa ko‘rsatkichlar bo‘lishi kerak.

Foydalanilgan adabiyotlar ro‘yxatini shakllantirish. Barcha manbalar maqolaning ichki gismida ragamlangan havola tarzida
berilishi kerak. Matndagi havolalar kvadrat qavs ichida (masalan, [7], [9, 10]) keltiriladi. Barcha manbalarga matnda xavolalar berilishi
kerak, aks holda maqola qaytariladi.

Muallif (lar) haqida ma’lumot: familiyasi, ismi, otasining ismi, lavozimi, ilmiy darajasi va ish joyi. Ushbu ma’lumotlar maqola tagdim
etilgan o‘zbek, rus tilida ham, ingliz tilida ham keltirilishi hamda maqolaning oxirida — adabiyotlar ro‘yxatidan keyin joylashtirilishi kerak.

Magolalarda keltirilgan ma’lumotlarning haqqoniyligiga muallif(lar) javobgardir.

Tahririyat manzili: 100000, Toshkent shahri, Qori Niyoziy ko ‘chasi, 39. “Toshkent irrigatsiya va qishloq xo ‘jaligini mexanizatsiyalash
muhandislari instituti” Milliy tadqiqot universiteti, G-bino, 604-xona.
Tel.: +99871 237-19-86, +99897-493-25-26. E-mail: technosphere@tiiame.uz.
Tahririyat.
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