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KYPUWJINII MATEPUAJIJTAPU BA BYIOMJIAPU
CTPOUTEJIBHBIE MATEPHUAJIBI U U3AEJINA

YIK 625.711.813

SLANESLI TOG' JINSLARIDAN OLINGAN MINERAL KUKUNNING OPTIMAL
DONADORLIK TARKIBINI ASFALTOBETON QORISHMALARINING YUQORI HARORATDA
QOPLAMA MUSTAHKAMLIGINI OSHIRISHGA TA’SIRI

Sadiqov Ibragim Salixovich, t.f.d., proffessor; Qoraboyev Abdujabbor Meliyevich, t.f.n dotsent.
Buriyev Shuxrat Xamidovich
Toshkent davlat transport unversiteti

Magolada Slanesli tog’ jinsidan olingan optimal donadorlik tarkibi bo’yicha mineral kukun qo‘shilgan mayda donali
issiq zich asfaltobeton qorishmasi zichligi ortib, asfaltobeton qorishmasining suv shimuvchanligi ko‘rsatgichi kamayishi
va Siqilishga hamda siljishga yuqori haroratda mustahkamligi oshishi keltirilgan.

Kalit so’zlar: Slanesli mineral kukun, mineral kukun, donadorlik tarkibi, mayda donali issiq zich asfaltobeton, suv
shimuvchanligi, suvga bardoshliligi, yuqori haroratda siqilishga mustahkamligi.

B crathe mokazaHo, 4TO IJIOTHOCTh MEIKO3EPHUCTON TOPSIYEIUIOTHON ac(anbTOOETOHHOW CMECH C MUHEPAJILHBIM T0-
POLIKOM YBEIHYMJIACH 33 CUET ONTHMAaIbHOIO I'PaHyJIOMETPUYECKOIO COCTaBa CIAHIIEBOM MOPOJIbI, CHUKEHUSI BOAOIPO-
HUI[AeMOCTH ac(abTOOETOHHOM CMECH U MOBBIILIEHHS IPOYHOCTH HA CKATHE U CABUT IIPHU BBICOKUX TEMIEpaTypax.

KuoueBsble cjioBa: CrnaHIeBbIi MUHEPAIBHBIA MOPOIIOK, MHHEPAIBHBIN MOPOIIOK, TPAaHYIMPOBAHHBINA COCTaB, MEJ-
KO3EPHHUCTBIA TOPSYHMA TUIOTHBIA acdanbToOETOH, BOAOIPOHUIIAEMOCTh, BOJAOCTOMKOCTh, BBICOKOTEMIIEPATYpHAs MpPOY-

HOCTB Ha CXKaTuc€.

The article shows that the density of a fine-grained hot-dense asphalt concrete mixture with mineral powder increased
due to the optimal granulometric composition of shale rock, a decrease in the water permeability of the asphalt concrete
mixture and an increase in compressive and shear strength at high temperatures.

Key words: Shale mineral powder, mineral powder, granular composition, fine-grained hot dense asphalt concrete,
water permeability, water resistance, high temperature compressive strength.

Mineral kukun moddalari asfaltobeton qorish-
malarini  ishlash  qobiliyati va  barqarorligini
oshirishda muhim rol o'ynaydi. Har xil turdagi
Mineral  kukunlar  asfaltobeton  qorishmalarini
ishlashiga har xil ta'sir ko'rsatadi. So'nggi yillarda
mineral kukunni qisman sanoat chiqindilari bilan
almashtirish  asfaltobeton qoplamalarining uzoq
muddatli ishlashini hisobga olgan holda katta tadqiqot
e'tiborini qozondi. Mineral kukunlar mayda donali
issiq asfaltobeton qorishmalarini ishlab chiqgarishda
muxim xisoblanadi. Asfaltobeton qorishmalarini
tayyorlashda ishlatiladigan  mineral  kukunlar
ohaktosh, dalomit va boshqa karbonat jinslarni
maydalab, kukunga aylantirish yo’li bilan olinadi.
Mineral  kukunlar tayyorlanayotgan  qorishma
materiallarining mayda mayda g’ovaklariga Kkirib,
organik bog’lovch materiallarining o’zaro yaxshi
birikishiga va mustahkam qorishma olishga katta
yordam beradi. Shuning uchun ham mineral kukun
bilan bitumning qorishmasini umumlashtirib, asfalt-
bog’lovchi material deb ta’riflash mumkin. Mineral
kukunning asosiy xususiyatlari va uning sifatini
o’rganish yuzasidan juda ko’p izlanishlar olib
borilgan bo’lib, uni ishlab chiqarish texnalogiyasi esa
tabily va sun’iy tosh materiallarini maydalash
texnalogiyasi kabidir. Bu materiallar sement,
keramika va o’tga chidamli materiallar qatori ishlab
chigarish sanoatida keng miqyosda ishlatiladi.

Ko'plab tadgiqotchilar asfaltobeton qorishmalarida
ishlatiladigan mineral kukun bo'yicha keng qamrovli
tadqgiqot ishlarini olib borishgan. Bu yerda so’ndiril-
magan ohaktosh maydalarini (0,975 mm) kuchliroq
va tozaroq kukun bilan almashtirish tavsiya etiladi, bu
asfaltobeton qorishmalarini xususiyatlarini yaxshilay-

di va natijada qoplama yuzasida yorilishini
kamaytiradi. Mayda donali issiq zich asfaltobeton
qorishmalari  avtomobil yo’llari va aerodrom
goplamalarining ustki qatlamida qo'llaniladi. Mayda
donali issiq zich turdagi asfaltobeton qorishmalari
yirik hamda mayda to’ldiruvchi inert materiallari,
mineral kukunlar xamda bo’g’lovchi materiallaridan
iborat bo’ladi [7]. Boshqga muhandislik materiallarini
loyihalashda bo'lgani kabi, asfaltobeton qoplamali
qorishmani loyihalash asosan tayyor qoplama
tuzilishida kerakli xususiyatlarni olish uchun tarkibiy
materiallarni  tanlash va nisbatlash masalasidir.
Mineral to'ldiruvchi atamasi odatda mineral mayda
zarrachaga ishora qilinadi hajmi 200 standart elakdan
(75 mikron) o'tadi. Mayda donali issiq zich
asfaltobeton qorishmalarida mineral mineral kukunni
qo'llash va qo'llash bog'lovchini kamaytirish orqali
bog'lovchi  xususiyatlarini  yaxshilash  uchun
mo'ljallangan. [1]. Mineral kukunlar Mayda donali
issiq zich asfaltobeton qorishmalarida ikki tomonlama
rol o'ynaydi, birinchi navbatda; aralashmalardagi yirik
va mayda to’ldiruvchilar orasidagi bo'shliglarni
to'ldirish orqali mineral inert materialining bir qismi
sifatida harakat qiladi va shu bilan asfaltobeton
qoplamalari mustahkamligini ta’minlaydi, ikkinchi-
dan; bo’g’lovchi bilan aralashtirilganda, mineral
kukun mastikani hosil qiladi [2]. Issiq asfaltobeton
qorishmalarida ishlatiladigan Mineral kukun turi va
miqdori qorishmalarning xususiyatlariga ta'sir qgiladi.
Asfaltobeton qoplamalarining xossalari va ish faoli-
yatini yaxshilash uchun asfaltobeton qorishmalarida
mineral kukunlarni oddiy portland sement va
ohaktosh kukuni kabi qimmatli keng tarqalgan
mineral kukunlarini almashtirish uchun mineral
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kukunlarini ko'p turlarining yaroqliligini baholash
uchun keng gamrovli tadqiqotlar dasturlari amalga
oshirildi. Yo'l qoplamalarini qurish uchun issiq
asfaltobeton qorishmalarida mineral kukun sifatida
Slanesli tog’ jinslaridan olingan mineral kukunlardan
foydalanish asfaltobeton qoplamasi o’rtacha zichligini
oshirib, suv shimuvchanligi, suvga bardoshliligi
xamda bog‘lovchining aktivligini oshirib, qorishma
tarkibidagi mineral qismiga nisbatan qovushqoqligini
yaxshilaydi va qorishma mustahkamligini oshiradi.
Asfaltobeton qoplamalarining xossalari va ish
faoliyatini yaxshilash uchun asfaltobeton qorishma-
larida mineral kukunlarni oddiy portland sement va
ohaktosh kukuni kabi qimmatli keng tarqalgan
mineral kukunlarini almashtirish uchun mineral
kukunlarini ko'p turlarining yaroqliligini baholash
uchun keng gamrovli tadqiqotlar dasturlari amalga
oshirildi. Yo'l qoplamalarini qurish uchun issiq
asfaltobeton qorishmalarida mineral kukun sifatida
Slanesli tog’ jinslaridan olingan mineral kukunlardan
foydalanish asfaltobeton qoplamasi o’rtacha zichligini
oshirib, suv shimuvchanligi, suvga bardoshliligi
xamda bog‘lovchining aktivligini oshirib, qorishma
tarkibidagi mineral qismiga nisbatan qovushqoqligini
yaxshilaydi va qorishma mustahkamligini oshiradi.
Alligator yorilishi deb ham ataladigan qoplama yuzasi
yemirilish asfalt qoplamasining asosiy muammo-
laridan biri bu yemirilishdir. Asfaltobeton qoplama-
sining yemirilish (charchash) xususuyatlari bog’lov-
chi va to’ldiruvchining mineral kukunning xossalari-
ga hamda ular orasidagi o’zaro ta’sir kuchiga bog’liq.
Mineral kukun, aynigsa 0,075 mm dan kichik
bo'lganlar, aralashmaning yemirilishga chidamliligiga
sezilarli ta'sir ko'rsatadi. Superpave kesish sinov
qurilmasi (20 ° C va 1 Gts) Kandhal va Lin
tomonidan ishlatilgan (1998 yil) mineral kukun-
larning fizik-kimyoviy xususiyatlari va asfaltobeton
qorishmasining yemerelish ko'rsatkichlari o'rtasidagi
mumkin bo'lgan korrelyatsiyani aniqlash. Xuddi
shunday, asfaltobeton qorishmasining charchoq
ko'rsatkichi bitumning dozasi yoki tabiatiga emas,
balki g'ildirak yuklanishiga ko'proq sezgir ekanligiga
ishonishgan (Liao va boshgq., 2011 yil). IDT, Reyes va
Rincondan foydalanish (2009 yil) ohak uchun 100%
mineral kukun almashtirish orqali mustahkamlikni
58% ga, tsement uchun mineral kukun 75% ga
oshirishni aniqladi.Wanget al. (2011 yil) tsement IDT
yordamida mustahkamlik nuqtai nazaridan asfalt

gorishmalarii uchun mineral kukun moddalarini
almashtirish uchun ishlatilishi mumkin degan
xulosaga keldi. Qattiglik indeksi (10) kukun

kontsentratsiyasining oshishi bilan (2% dan 10%
gacha) kamaydi, bu qorishmaning mo'rtligi kukun
kontsentratsiyasining oshishi bilan ortib borayotgan-
ligini va aralashmaning mustahkamligini potentsial
ravishda buzilishi mumkinligini ko'rsatdi (Huang va
boshq., 2007 yil). Diab va Enieb (2018 yil) IDT dan
sinish energiyasi odatda kukun kontsentratsiyasining
ortishi bilan ortib borishini aniqladi va ohaktosh
mineral kukun 1,52 F/A nisbatda gidratlangan ohak
va tsementni aylanib o'tuvchi chang kukunlariga qara-
ganda yaxshiroq yorilish qarshiligiga ega. Xizmat
qilish muddati oshdi, chunki mineral kukun kontsen-

tratsiyasi 100% ga ko'tarildi (Arabani va boshq., 2014
yil). [5]

Al-Qaisi TA [11] ning xossalariga mineral kukun
turi va nisbatlarining ta’sirini o‘rgangan kukun-bitum
tizimlari va bitumli qoplama aralashmalari. U to'rtta
turdagi mineral kukunlarni (Portlend sement, ohak-
tosh, chang va maydalangan shag'al kukuni) tekshirdi.
Uning ta'kidlashicha, qoplamali aralashmalarning
kerakli xususiyatlarini ta'minlash uchun zarur bo'lgan
kukun-asfalt (F/A) nisbati ishlatiladigan kukun turiga
ta'sir qiladi. Sofiya GG[12] oddiy mineral kukun
moddalarini almashtirish uchun yig'ilgan chang may-
dalaridan foydalanishni aniqladi. (Portlend sement,
ohaktosh chang, gidratlangan ohak kabi Iroqda qo'l-
laniladi) barqarorlik giymatlari va boshqa Marshall
xususiyatlari jihatidan, ya'ni juda qoniqarli natijalar
berdi. To'ldiruvchining yopishqoqligiga katta ta'sir
ko'rsatadi, ya'ni asfalt-to'ldiruvchi mastika asfalt
sifatida qaraladi, bu asfalt aralashmasining mexanik
xususiyatlarini ~ yaxshilaydigan asfaltdan yuqori
yopishqoqlikka ega. Bundan tashqari, faol mineral
kukunlar asfalt inert materiallari interfeysida fizik-
kimyoviy xususiyatlarni yaxshilash va tozalashni
kamaytirish uchun suv bilan reaksiyaga kirishadi.
Zhenyang Fan, Xuancang Wang*, Zhuo Zhang va Yi
Zhang “School of Highway, Chang’an University”
olimlari tomonidan 20 avgust 2019 yilda MDPI
Xitoyda asfaltobeton qoplamalarini qurish uchun
texnik shartlar [13] 2004 yilda asfaltobetonning
kislotali toshga yopishishini yaxshilash va shu bilan
namlikning barqarorligini yaxshilash uchun kukun
moddasining bir qismi sifatida mineral kukunning bir
gismi o'rmiga sement ishlatilishi mumkinligini
nazarda tutadi. So‘nggi yillarda issiq va nam joylarda
asfaltobeton qoplamalarida to‘ldiruvchi sifatida ruda
o‘rniga sementdan foydalanish odatiy holga aylangan.
Asfaltobeton aralashmalarining ish faoliyatini yaxshi-
lash uchun mineral kukunni almashtirish uchun turli
kukun materiallarini aralashtirish butun dunyo bo'ylab
keng tarqalgan. [14-15]. Sement-mineral kompozit
kukun moddalari bitta ohaktosh kukunlari bilan
solishtirganda  asfaltobeton  qorishmasini  ng
parchalanishga qarshi ishlashi va suvga bardoshliligi
yaxshilaydi.

Bugingi kunda Respublikamizda yo'l qurilishida
mayda donali issiq zich asfaltobeton qorishmasini
ishlab chiqarish xamda sifatni oshirish muammosi
dolzarb axamiyatga ega. Umumfoydalanuv avtomobil
yo'llaridagi aksar qism qoplamasi nobikir turdagi
goplama bo'lib, asfaltobeton qoplamalarini qurish va
rekanstruksiya qilishga bo’lgan talab ortib bormaqdi.
Ko’plab tadqiqotchilar olib borgan ilmiy ishlarida,
asfaltobeton qo'rishmasida mineral kukunni faqat
mayda qismini to'liqdiruvchi sifatda, yangi qo'plama
zichligini ta'minlashga qaratildi. [1,2]

Bunda hollarda Respublikamizda ishlab chiqarila-
yotgan Mayda donali issiq zich asfaltobeton qorish-
masi tarkibiga sement xamda oddiy toshlarni mayda-
lash orqali olingan mineral kukunlar qo’shilmoqda.
Bu go'shilayotgan materiallar asfaltobeton qorishmasi
tarkibida yirik va mayda to'ldiruvchi materiallar
orasidagi mayda g'ovaklikni to'ldirilmoqda, lekin
asfaltobeton qorishma mustahkamligini oshirishga,
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bog'lovchini faolligini oshirishga xizmat gilmayapti.
GOST16557-2005 “Poroshok mineralniy dlya asfalto-
betonnix i organomineralnix smesey” T.U. me'yoriy
hujjati 1-jadval talabiga javob beradigan mineral
kukunlar kam ishlab chiqarish natijasida ayrim
hollarda umuman qo'shilmayotganligi natijasida qop-
lamaga yotqizilgan asfaltobeton qorishmasi xizmat
muddatidan kamayishiga sabab bo'lmoqdi.

Mayda donali issiq zich asfaltobeton hamda yirik
donali issiq g’ovak asfaltobeton korishmalarini tay-
yorlashda asosiy farqlaridan biri bu zich asfaltobeton
qorishmasi tarkibiga mineral kukunni qo’shishdir.
Yangi asfatobeton qorishmasi tarkibiga qo'shilib
borayotgan mineral kukunlar qo'rishma zichligini
oshirib, suv shimuvchanligi, suvga bardoshliligi
hamda bog'lovchining faolligini oshib, qo'rishma
tarkibidagi mineral qismiga kuchli qovushqoqligini
yaxshilaydi va qorishma mustahkamligini oshiradi.

Asfaltobetonning asosiy tarkibiy qismlaridan biri
mineral kukun bo'lib, u mineral donalarining umumiy
yuzalarining 90 % dan ortig'ini tashkil etadi. [1] ga
go‘shimcha yordam, asfaltobeton tarkibidagi mineral
kukun ikkita vazifani baja, uni ort materiallari
to‘g‘ridan-to‘g‘ri to‘ldirib turadigan va bog‘lovchi
moddalar bilan inert bog‘lovchi orasiga qo‘shilgan
vazifalarni bajaradi, bu asfaltobeton qo‘shilishi fizik-
mexanik ko’rsaygichlarini oshiradi.

Mineral kukunlarni o'rganish ko’plab mahalliy va
xorijiy tadqgiqotchilar Volkov Bormi, I.M. Borshch,
N.V. Gorelshev, G.S.Baxrax, T.G.Rubieva,
S.Rechardgan va boshqgalar tomonidan olib borildi.
[8, 9, 10]. Hozirgi vaqtda mineral kukunlarning bitum
va asfaltobeton xosslariga ulanishni o'rganish
zamonaviy qurilmalari yordamida davom etilmoqda.
[3, 5]. Mineral kukunni tuzilish sifati u sifatining
muhim ko’rsatgichlaridan birdir chunki, bilvosita
mineral donalarining ichki yuzasining g'ovakliligi va
rivojlanish darajasini tavfsiflaydi. Asfalt birlashuvchi
tarkibidagi mineral kukun donadorlik tarkibi 0,08 mm
dan kam bo'lgan joyda zichligi va bog'lovchi zichligi
hisobiga olingan holda formula ishlab chiqariladi.

Mineral kukunning bog'lovchi bilan bir ishga
tushirilishi (150 + 5) ° ¥ harorada amalga oshiriladi,
asfaltobeton ko'rishmasi ishlab chiqarilishi uchun
ishlab chiqariladigan mineral kukun donadorlik
tarkibi, DSTU B V.2.7-121: 2014 (donalari 0,071
kam) va 119 mm. 2000 (donalari 0,08 mm dan kam)
ga yer mineral kukunlarning maksimal zarracha
kattaligiga qarab baho beriladi. Mayda donali issiq
zich  asfaltobeton  korishmasini  tayyorlashda
qushiladigan Mineral kukunlar ohaktosh maydasi,
slanetsli tog jinslaridan, dalomitlarni maydalashdan
GOST 16557-2005 hujjati hujjati talabiga javob
beradi, yani maydalanish bilan bog'liq bo'lsa kerak.
aralashmali namunani ko'proqchishi 2,5, G'ovakligi,
kamida 35 % namligi 1,0 % ko’rsatgichlari bo’yicha
javob beradigan bo’lishi belgilab ko’yilgan.

O‘zbekiston Respublikasi Samarqand viloyati
hududidagi Slanesli tog* jinslaridan olingan mineral
kukunning laboratoriya sharoitida sinovlar o’tkazilib,
GOST 16557-2005 “Tlopoiokx MUHEpaIHbIN A ac-
(anTo-0ETOHHBIX W OPraHOMUHEPATHBIX CMECeH”

T.U. me’yoriy hujjati talablariga solishtirib kurildi.
Sinov natijalari bo’yicha slanesli tog’ jinsidan olingan
mineral kukunlar tabiiy namligi 0,8 %, zichligi 2.6
g/sm’ | g’ovakligi 28,9 %, Mineral parashok bilan
bitum aralashmalin namunani ko‘pchishi 1,6 %
bo’lib, Slanesli tog® jinsidan olingan maxsulot MP-1
markali mineral kukun GOST16557-2005 “Tloporiok
MUHEPATHBIN 1715 achanToOETOHHBIX U OpTraHOMHHE-
pamabix cMeceir” T.U me’yoriy hujjati talabiga javob
beradi.

Slanesli tog® jinslaridan olingan mineral kukun
MP-1 turdagi aktivlashmagan mineral kukun bo‘lib
Slanesli tog‘ jinslaridan olingan mineral kukun
asfaltobeton qorishmasi tarkibida bog‘lovchi aktivlini
oshiradi. Respublikamiz  hududida Samarqand
viloyati va Jizzax viloyati Sh.Rashidov tumani
Qorasoy qishlog‘i hududidagi slanesli tog® jinslarini
uchratish mumkin. Ushbu slanesli tog® jinslarini
maydalab, kukunga aylantirish yo‘li bilan Slanesli
tog® jinslaridan olingan mineral kukun olinadi.
Donadorlik  tarkibi  bo‘yicha GOST16557-2005
me’riy hujjati 1-jadvali talabiga javob beradigan
Slanesli tog* jinslaridan olingan mineral kukun mayda
donali issiq asfaltobeton qorishmasi tarkibida yirik
donali to‘ldiruvchi tosh materiali va mayda donali
to‘ldiruvchi qum orasidagi mayda g‘ovaklarni
to‘ldirib qorishmaning o‘rtacha zichligini oshiradi.
Slanesli tog‘ jinslaridan olingan mineral kukun
yuzasini bitum bilan bog‘lanishi yuqori bo‘lganligi
uchun tarkibdagi bog‘lovchi bitum bilan mineral
qismini bog‘lanishini yaxshilaydi.

Qorishma o’rtacha zichligi quyidagi formula
orqali olindi [3].
pB
p, =—5"— ()
&~ &

g — namunaning xavodagi og’irligi, g; p* — suvning
zichligi 1 g/sm®, gi — namunaning 30 minut suvda
turgandan so’ng namunaning suvdagi og’irligi, g; g» —
namunaning 30 minut suvda turgandan so’ng
xavodagi og’irligi, g;

Qorishmani suv shimuvchanligi quyidagi formula
orqali olindi.

w=5"8 100 ®)
&7 &

g — namunaning xavodagi og’irligi, g; g1 — namu-
naning 30 minut suvda turgandan so’ng namunaning
suvdagi og’irligi, g; g2 — namunaning 30 minut suvda
turgandan so’ng xavodagi og’irligi, g g5 -—
namunaning vakumdan chiggandan so’ng xavodagi
og’irligi, g.

Toshkent viloyati hududidagi Ohak tosh materia-
lidan olingan mineral kukun va Farg‘ona viloyati
hududida ishlab chiqarilgan azzikret materialidan
olingan mineral kukunlar kushilgan B tipdagi mayda
donali issiq zich asfaltobeton qorishmalari fizik-
mexanik xossalarini GOST 9128-2013 “Smesi
asfaltobetonnsrye, polimerasfaltobetonniye, asfaltobe-
ton, polimerasfaltobeton dlya avtomobilnix dorog i
aerodromov” T.U. me’yoriy hujjati talablari asosida
Slanesli tog jinsidan olingan mineral kukunlarni sinov
natijalari bilan solishtirib chiqildi. Natijalarni quydagi

5
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1-jadvaldan ko’rishimiz mukin.

Toshkent viloyati hududidagi ohak tosh materiali-
dan olingan mineral kukun va Farg‘ona viloyati
hududida ishlab chiqarilgan azzikret materialidan

olingan mineral kukunlar kushilgan B tipdagi mayda
donali issiq zich asfaltobeton qorishmalari fizik-
mexanik xossalarining bir biridan farqi quydagi 1-
rasmda keltirilgan.

1-jadval
O’rtach | Suv shi- | Suvga Siqilishga Siljishga mus-
Ne Tarkib zichligi, |muvchan- | bardosh- | mustahkamligi, MPa tahkamligi,
g/sm’® | ligi, % | liligi, % |20°C[50°C|60°C| 70°C MPa
1 |1-tarkib azzikret materialidan olingan mineral
kukun kushilgan. 8,1 % 2,35 4,0 0,92 |2,78(1,25]0,96| 0,71 0,72
2 |2-tarkib Ohak tosh materialidan olingan
mineral kukun kushilgan.7,5% 2,32 4,8 0,95 |2,58]0,95|0,920,738 0,75
3 |3-tarkib Slanesli tog* jinsidan olingan mineral
kukun kushilgan. 1,25-0,00mm o’Ichamli 2,38 3,14 0,98 3,151 1,241 1131 0,89 0.84
Slanesli tog* jinsidan olingan mineral kukunni maydalik darajasi bo’yicha
4 |4-tarkib Slanesli tog* jinsidan olingan mineral
kukun kushilgan. 0,071-0,05mm o’lchamli 2,337 3,59 1,05 440112811021 0,82 0.81
5 |5-tarkib Slanesli tog* jinsidan olingan mineral
kukun kushilgan. 0,05-0,00mm o’Ichamli 2358 3,40 101 422112611001 0,80 0.81
6 |6-tarkib Slanesli tog* jinsidan olingan mineral
kukun kushilgan. 0,071-0,00mm o’lchamli 2,392 1315 1,16 45711391 1171 0,86 0.84
Fizik-mexanik xossalarini solishtirish rialid?n .Ol_ingan_ mineral kukun qO‘Shﬂgan I.ngyda
6 i . donali issiq zich asfaltobeton namunalarnikidan
5 x Slanesli tog® jinslaridan olingan mineral kukun
i 35 qo‘shilgan namunaniki ancha yuqori ekanligini
3 ko‘rishimiz mumkin.
3 2.5 O‘zbekiston Respublikamiz hududidi Mamlaka-
2 i5 timiz O‘zbekistonda yoz fasli oylarida xavo xarorati
. , 45°C-50°C gacha bo’lgan vaqtlarda asfaltobeton
|
[

o
o

o'rtacha zich- =
ligi, g/lcm3
suv shimuv- -
chanligi, %
suvga bar- =
doshligi, %
sigilishga mus
tahkamligi, MPa
tahkamligi, MPa

silishga mus-

2-tarkib
5-tarkib

3-tarkib
6-tarkib

C 1 1-tarkib
------ A-tarki

1-rasm. Asfaltobeton qorishmasining fizik mexanik
hossalarini solishtirish grafigi

I'OCT9128-2013 bo’yicha b turdagi mayda donali
issiq zich asfaltobeton qorishmasini tanlab olingan
donadorlik tarkibi
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2-rasm. Tanlangan donadorlik tarkibining B tip mayda
donali issik asfaltobeton GOST9128-2013 talablariga
muvofiqlik grafigi

Yugqoridagi 1- jadval va grafikdan o‘rinib turibdi-
ki, fizik-mexanik xossalari bo‘yicha suvga bardoshli-
ligi, suv shimuvchanligi, siqilishga mustahkamliligi
va o‘rtacha zichligi ko‘rsatgichlari azzikret materiali-
dan olingan mineral kukun hamda Ohak tosh mate-

goplamalarimizda 65°C-70°C gacha xarorat kutarilib
ketishiga kuzatiladi.[5,6] Shu sababli mayda donali
issiq zich asfaltobeton qorishmalarini laboratoriya
sharoitida 60°C va 70°C xaroratda Sigilishga mustah-
kamligi xamda Siljishga mustahkamligi ko‘rsatgich-
larini laboratoriya sinov o‘lchov ishlari olib borildi va
olingan natijalar quyidagi 1-jadvalda keltirildi.

6-tarkibda lobaratoriya sharoitida slanesli tog’
jinslarini laboratoriya sharoitida maydalab 0,071-
0,00mm o’lchamga keltirib olingan tarkib fizik-
mexanik xossalari bo’yicha qolgan tarkiblarga nisba-
tan o’rtacha zichkigi, suvga bardoshliligi, 20°C, 50°C,
60°C va 70°C xaroratda Siqilishga mustahkamligi
xamda Siljishga mustahkamligi ko‘rsatgichlari yuqo-
riligi va suv shimuvchanligini kamligini ko’rish
mumkin [6].

Xulosa: Mayda donali issiq zich asfaltobeton
qorishmasi tarkibiga Slanesli tog* jinslaridan olingan
mineral kukun qo‘shilganda qorishma zichligini,
bog‘lovchining aktivligini oshirib, qorishma tarkibi-
dagi mineral gismiga nisbatan qovushqoqligini yax-
shilaydi. Qoplamaning ustki qatlamiga yotqiziladigan
mayda donali issiq zich asfaltobeton qorishmasiga
Slanesli tog® jinslaridan olingan mineral kukun
qo‘shish natijasida qoplamaning suv shimuvchanligi,
suvga bardoshliligi xamda qorishma mustahkamligini
oshiradi.

B turdagi mayda donali issiq zich asfaltobeton
qorishmasi tarkibiga Slanesli tog* jinslaridan olingan
mineral kukunlarni GOST16557-2005 me’riy hujjati
donadorlik tarkibida keltirilgandan xam maydalash
orqali olingan 0,071-0,00 o’lchamdagisini qo‘shish
orqali 60°C, 70°C xaroratda siqilishga mustahkamligi
va Siljishga bo‘lgan mustahkamligi yuqoriligi
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natijasida O‘zbekiston Respublikamiz hududida yoz
fasli oylarining issiq kunlarida xam avtomobil
yo‘llarimizda ko’p uchraydigan g‘ildirik izini yuzaga
kelishi, ko‘ndalang to‘lginsimon izlarni kelib chiqishi
natijasida bo‘ylama va ko‘ndalang noravonlik kabi
nugsonlarni kelib chiqishini oldini olamiz.

Olingan natijalarga ko‘ra 4,1% miqdorda Slanesli
tog® jinslaridan olingan mineral kukun qo‘shgani-
mizda, azzikret materialidan olingan mineral kukunda
tayyorlangan asfaltobeton qorishmasiga nisbatan biz
0,8% miqdorda, Ohak tosh materialidan olingan
mineral kukun qo’shilgan asfaltobeton qorishmasiga
nisbatan 0,6 % miqdorida qovushqoq bitumni,
mineral kukunni esa teng yarmiga tejab qolamiz. Bu
esa ishlab chiqarilayotgan asfaltobeton qorishmasi-
ning tannarxining arzonlashishiga olib keladi.
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THE APPLICATION OF MATERIALS TREATED WITH CEMENT-BITUMEN EMULSION
FOR THE BASE ROADS

Amirov Tursoat Jummayevich, PhD., dotsent, Yusupaliyev Umid Ganiyevich, doctoral student,
Tashkent State Transport University
Buriboev Shavkat Abduvoitovich, PhD., docent,
Samarkand State Institute of Architecture and Civil Engineering

This paper analyzes studies for treatment of base with cement-bitumen emulsion. As a result of the study shows that
optimum components of cement and bitumen emulsion improves the compressive strength, CBR, and Maximum dry
density. It proves that, construction cost will be reduce and quality of road structure will be increased.

Keywords: Cement-bitumen emulsion treated base, compressive strength, gravel-sand mixture, stabilized soil, water
permeability, Portlandcement, maximum density, optimal humidity, soil mixing plant.

Ushbu maqolada sement-bitum emulsiyasi yordamida asosni mustahkamlash bo'yicha tadqiqotlar tahlil qilindi.
Natijalar shuni ko'rsatdiki, sement-bitum emulsiyasining optimal tarkibi siqilishga mustahkamlikni, kaliforniya sonini
(CBR) va maksimal zichlikni oshiradi. Natijada qurilish xarajatlari kamayadi va yo'l konstruksiyasining sifati oshadi.

Kalit so’zlar: Semant-bitum emulsiyasi bilan mustahkamlangan asos, siqilishdagi mustahkamlik, shag al-qum
aralashmasi, mustahkamlangan grunt, suv o'tkazuvchanlik, portlandsement, maksimal zichlik, optimal namlik, markaziy

qorish uskunasi.

B nanHO#l paboTe aHANMM3UPYIOTCS HCCIEAOBAHUS MO YKPEIUIEHHIO OCHOBAHUS C HCIIOIB30BAaHUEM IIEMEHTHO-
OUTYMHON 5MyNbCHH. Pe3ynbTaThl MOKa3any, 4YTO ONTUMAJIBHBIN COCTAB EMEHTHO-OMTYMHOH MYJIbCHH HOBBIILIAET Mpe-
nen npouHocty npu cxarun, (CBR) n MakcumanbHyto IIIOTHOCTh. B pe3ynbraTe CHHKAIOTCS 3aTPaThl HA CTPOUTENBCTBO

1 MOBBIITACTCS Ka4Y€CTBO JOPOKHOTO CTPOUTEIILCTBA.

KawueBrble cj10Ba: 0OCHOBaHKE, apMUPOBAHHOE [[EMEHTHO-OMTYMHOM AMYJIBbCHEH, IPOYHOCTh HA CXKATHE, TPABUITHO-
recyaHas CMeCb, apMHUPOBAHHBIA T'PYHT, BOJOIPOHUIAEMOCTb, IOPTIAHALIEMEHT, MaKCHMallbHas IUIOTHOCTH, OITH-
MaJibHas BJIa)KHOCTh, LIEHTPAIbHOE CMECUTENIbHOE 000PY/I0BaHHUE.

Since 2008, the Republic of Uzbekistan has been
implementing projects for the reconstruction and

overhaul of major highways financed by international
financial institutions. In these projects and in major
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projects in Central Asia, is used for the upper part of
the base gravel-sand mixture (GSM) treated by
cement. The most basic normative document for
assessing and controlling the quality of the mixture
used for base is [1]. It is important to meet the
following basic requirements for the quality of the
construction of the pavement:

1) compressive strength and flexural (beam)
strength

2) By brands of frost resistance: F5, F10, F15,
F25, F50, F75;

3) On the basis of total residues in the range of
sieves with a grain size of 40 mm to 0.05 mm;

4) Quality of cement, gravel-sand mixture and
other requirements.

Table 1.
Required strength indicators

Strength limit, MPa (kgf / sq.cm),
Consistency minimum
brand in compression Rex elongation 1vn bending
M10 1.0 (10) 0.2(2)
M20 2.0 (20) 044
M40 4.0 (40) 0.8 (8)
M60 6.0 (60) 1,2 (12)
M75 7.5 (75) 1.5 (15)
M100 10.0 (100) 2.0 (20)

To meet the above requirements, up to 100-160 kg
of cement is used as a binder for 1 m3 of mixture. In
turn, the cost of cement used for the base leads to an
increase in construction costs. In practice, there are
many difficulties and problems in ensuring the
durability (strengths) and frost resistance of cement
treatment base (CTB).

In order to develop the road industry in the
country, the use of modern building materials and the
elimination of existing problems, scientific work and
literature performed in our country and abroad have
been reviewed.

During the analysis of the scientific literature, the
main direction was chosen, which is not used in our
country and in Central Asia, the treated of soils,
GSM, milled asphalt pavement or existing base with
cement-bitumen emulsion for the road base.

The main focus of the scientific work of Masoud
Faramarzia and K. Wayne Leeb [2] is to strengthen
the milled asphalt concrete pavement (MA) with
cement. The fact that the grain composition and other
physical and mechanical parameters of the MA do not
meet the requirements of normative documents does
not allow the direct reuse of this material. Treatment
of MA with cement shows that this mixture leads to
the required level of compressive strength and
elongation at bending.

Jian Xul and Songchang Huang [3] focused their
research on the effect of adding cement to the treated
milled asphalt with bitumen emulsion. The results
show that the addition of cement to the mix is
absolutely necessary. The reason is that it increases
the performance of durability, moisture-resistant
properties. However, very high amounts of cement
lead to deterioration in quality at low temperatures

and poor compaction processes. The optimal amount
of cement in the mixture is 1.5%.

It should be noted that bitumen and cement
binders together do not form a new unique binder.
However, they in turn act as a separate binder and
together increase the durability properties [4].

The amounts of bitumen and cement control the
strength and thermal sensitivity of the mixture, while
the quality and quantity of fine particles (passed
through a 0.063 mm sieve) are critical to the quality
of the mixture. According to the mixed ratios of
bitumen and cement, the physical and mechanical
properties of the mixture are very variable. In general,
the addition of cement increases the strength and
resistance to permanent deformations but, in high
cement amounts, the mixture may crack early [5].

Hydration of cement occurs due to the aqueous
phase in the mixture, which can be part of the
bitumen emulsion or the water itself added to the
mixture [6]. The presence of bitumen does not
prevent the formation of cement compounds.
However, different types of emulsifiers have different
effects on the hydration rate of cement [7]. In other
cases, for example, when the amount of emulsifier is
low, the rapid evaporation of water from the mixture
leads to slowing or incomplete hydration of cement
[8]. Figure 1 shows the gradual disintegration of
bitumen emulsion particles when cement is added.
The emulsion membrane adheres to the surface of the
cement, which in turn can block the hydration of the
cement [9].

Agphalt particles

Figure 1. Optical images of the mixture [9]

Selection of the optimal composition is a process
designed to produce construction materials to meet
the required quality and durability requirements. The
manufacturing process consists of activities such as
the selection of materials, as well as the sequence of
transportation, spreading, and compaction. An
efficient production process has a direct impact on the
final costs of the project and optimizes the energy
consumption of each facade.

The results show that the optimal value of cement
and bitumen emulsion is 3% each, respectively,
relative to the mass of the soil. Test results of samples
prepared using this composition showed an increase
in soil compressive strength and a decrease in water
permeability, and this method is an effective method
of soil consolidation [10].
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Table 2. Advantages and disadvantages of bituminous
and cementitious binders [10].

Binder Advantages Disadvantages
- Elasticity (type of |- Relatively empiric
binding material); (inconsistent
Bitumen |- Ease‘of use and placemeqt); o
emulsion reception; - The main thing is .
- Rapid durability; the formation of coli.
- Possibility to open
the traffic quickly.
- Availability, cost |- Occurrence of
savings and ease of  |cracks;
use; - Failure to open the
Cement |- Availability of all  |traffic quickly and
technical conditions; [require long
- High compressive  |maintenance.
strength;

The findings of Oluyemi and Ayibiowu in the
consolidation of soil using bitumen-emulsion with the
addition of small amounts of cement to the mixtures
yielded the following results in Figure 1:
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1-graph. Optimal moisture, maximum density, compressive
strength and CBR (California number) of 0-8% bitumen
emulsion and 1% cement mixture to the soil [11]

The addition of cement increases the compressive
strength of the mixtures. Modification of the bitumen-
emulsion with a small amount of cement leads to a
reduction in the construction cost of stabilized soils,
especially in clayey soil conditions that require high
amounts of cement to strengthen them [11].

In conclusion, it can be said that during the
analysis of the literature, scientific research in
different countries was studied and it was convinced
that it is necessary to develop separate combinations
and technical requirements for each soil and GSM.

It is necessary to conduct research on the types of
GSM and soils available in the territory of our
country. The aim was to study in depth the
strengthening of natural sand and gravel mixtures
(SGM) and clay soils, which are common in our

country, using cement and bitumen emulsions.

In the conditions of Uzbekistan, the strengthening
of soils and fences using this method, along with high
results, leads to an increase in the quality of roads,
reducing the impact on the environment and reducing
construction costs.
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BINOLARNING ENERGIYA SAMARADORLIGINI OSHIRISHDA ZAMONAVIY
TEXNOLOGIYALARNING O’RNI

Yusupov Usmonjon Turgunaliyevich, professor.
Mingyasharov Abdurahim Xo’roz 0’g’li, Islomova Nargiza Abdukarimovna, doktorantlar
Toshkent arxitektura-qurilish instituti

Ushbu maqola O’zbekistonning barcha hududlarida mahalliy xomashyolar asosida zamonaviy texnologiyalar asosida
ishlab chiqarilgan materiallardan keng foydalangan holda qurilayotgan binolarning mehnat sarfini kamayishiga, hamda
jamoat va sanoat binolari qurilishida binolarning energiya samaradorligini oshirish uchun zamonaviy issiqlikni saqlovchi
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materiallar ishlatish bo’yicha tasviyalar berilgan.

Kalit so’zlar: Energiya samaradorlik, deraza, panel, korstruktiv elementlar, qurilish ashyolari, portlandsement.

B nanHOI cTaThe NpuUBENEHBI PEKOMEHJALMHU 110 CHWKEHUIO TPYA03aTpaT 3[aHUi 110 COBPEMEHHBIM TEXHOJIOTUAM Ha
OCHOBE MECTHOT'O CHIPbSl BO BCEX PErHoHax Y30€KHCTaHa, a TaKXKe IO IMPUMEHEHHIO COBPEMEHHBIX TEIUIOM30JISIIMOHHBIX
MaTepHaJIOB IS TOBBIIIEHUS SHEProdPPEeKTUBHOCTH IIPHU CTPOUTENILCTBE OOIIECTBEHHBIX U IPOU3BOACTBEHHBIX 3/1aHUM.

KaioueBble ciioBa: DHeprodhHeKTUBHOCTh, OKHA, IAHETH, KOHCTPYKTUBHbBIE 3JIEMEHTHI, MaTepuaibl, OpTIaHALe-

MCHT

Jahonda qazib olinadigan yoqilg’i zahiralari
cheklanganligi va yonuvchan mahsulotlarning atrof-
mubhitni ifloslantirishi tufayli binolarning energiya
ta’minoti uchun ekologik toza qayta tiklanadigan
energiya manbalariga alohida e’tibor berilmoqda.
Ushbu sohada istigbolli yo’nalishlardan biri binolarni
isitish uchun qayta tiklanuvchi energiya manbalaridan
foydalanish keng amalga oshirilmoqda. Rivojlangan
mamlakatlar Germaniya, Daniya, Norvegiya, Finlyan-
diya, Xitoy va boshqa mamlakatlarda bugungi kunda
energiya tejamkor binolarning yangi turlarini yaratish
ustiga ilmiy tadqiqotlar olib bormoqdalar.

Xususan yurtimizda binolarning energiya sarfini
kamaytirishga va energiya tejovchi texnologiyalarni
joriy etish bo’yicha keng ko’lamli chora-tadbirlar
amalga oshirilmoqda. O’zbekiston Respublikasi
Prezidentining 2017 yil 7 fevraldagi PF-4947-sonli
“2017-2021 yillarda O’zbekiston Respublikasini
yanada rivojlantirish bo’yicha Harakatlar strategiyasi
to’grisida”gi Farmonida jumladan, «...milliy iqtisodi-
yotni raqobatbardoshligini oshirish, iqtisodiyotda
energiya va material sarfini kamaytirish, ishlab
chigarishga energiya tejamkor texnologiyalarni keng
tadbiq qilish...», 2017 yil 18-noyabrdagi PQ-3379-
sonli "Energetik resurslardan oqilona foydalanishni
ta’minlash chora-tadbirlari to’g’risida" Qarorlari
hamda mazkur faoliyatga tegishli me’yoriy-huquqiy
hujjatlardal tegishli vazifalar belgilab berilgan.

O’zbekistonning barcha shahar va qishloglarida
mahalliy xomashyolar asosida zamonaviy texnologi-
yalar asosida ishlab chiqarilgan materiallardan keng
foydalanilmoqda. Bunday materiallarning qo’llani-
lishi qurilayotgan uy-joylarning bahosi kamayishiga,
ya’ni arzonlashishiga olib kelmoqda. Xozirgi kunda
mahalliy materiallar asosida issiqlik energiyasini
tejovchi binolar qurish nafagat Respublikamizda,
balki butun dunyoda eng dolzarb masalalardan biriga
aylangan

Energiya tejamkor binolarni barpo etishda bino-
ning barcha konstruktiv elementlarning tuzilishi,
ganday materialdan tayyorlanganligi va ularning
xossalarini o’rganilishi zarur. Jamoat va sanoat
binolari qurilishida binolarning energiya
samaradorligini oshirish uchun zamonaviy issiqlikni
saglovchi materiallar ishlatish magsadga muvofiq.

Bizning izlanishlarimizda Germaniyada mineral
bog’lovchilar asosida yog’och qirindili plitalar ishlab
chigaruvchi yirik kompaniyalardan "Bison", "Knauf",
"Fels" va shu kabilar mavjuddir. Bu komponiyalarda
zichlangan plitalar ishlab chiqarishda mineral bog’-
lovchi sifatida, asosan, portlandsement va gips
ishlatiladi. «Bizon» firmasida tayyorlangan organik
to’ldiruvchi va mineral bog’lovchi asosidagi zichlan-
gan qurilish ashyolari binoning hamma gqismlarini
qurishda, hattoki zinopoya konstruksiyalari va mebel-

lar, yig’ma xona bloklari tayyorlashda ishlatilmoqda.
Natijada, ulardan sifatli va chiroyli uylar qurilmoqda.

Hozirgi vaqtda bunday plitalardan devorlarni
qoplashda keng qo’llanilmoqda. Avstriyada "Durisol-
Holzspanbeton" deb mnomlanuvchi bloklar ishlab
chiqgarish yo’lga qo’yilgan. Bunday plitalar pardoz-
lash ishlarida ular-ning xususiyatlari saqlanib qolishi
uchun suvoq qilinishi zarur. Pardozlash ishlarida
bunday plitalarning yuziga gulqog’ozlar yopishtirish
va qorishmalar bilan suvoq qilish juda qulay.

Yaponiyada ham ko’pchilik firmalar organik to’l-
diruvchi va mineral bog’lovchi asosidagi zichlangan
plitalar ishlab chiqaradi. "Ekselsior" deb nomlanuv-
chi, yog’och qirindisi va sement bog’lovchisi asosida-
gi plitalar qurilishda konstruksiyalarni qoplovchi
ashyolar, pardadevor, osilib turuvchi shiplar sifatida
keng qo’llaniladi.

Finlandiyaning "Acotec" firmasi ekstruziya
usulida yog’och qirindilari va portlansement asosida
g’ovakli plitalar ishlab chiqaradi. Tayyorlangan
plitalar kam qavatli binolarning devorlarini qurishda
va pardozlash ishlarida keng ishlatiladi.

Slovakiyaning "Tourus" firmasida yog’och payra-
xasi va portlandsement asosidagi zichlangan plita
olinadi. Ular betondan devor konstruksiyalarini
tayyorlashda yechilmay qoldiriladigan opalubka
sifatida ishlatiladi.

1-rasm. “Ecoenvelope” kompaniyasi panellari
Britaniya kengashi bilan hamkorlik doirasida
“Ecoenvelope” kompaniyasi rahbari Fhil Slater yurtimizga
tashrif buyurdi.

Bunday plitalar issig-sovuqdan yaxshi saqlaydi,
tejamli, hamda qurilish muddatini kamaytirishga
yordam beradi. Bino va inshoot qaddi ko’tarilgandan
so’'ng, pardozlash ishlari yengillashadi, sifati yaxshi-
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lanadi. Chunki, pardoz ishlari beton yuzasiga emas,
balki zichlangan plita yuzasi bo’ylab bajariladi.
Qishloq xo’jaligi chiqindisi - somon va mineral
bog’lovchi asosidagi zichlangan panellar ishlab chi-
qarish Angliyaning “Stramit International” kompa-
niyasida yo’lga qo’yilgan.

Yugqorida keltirilgan ma’lumotlar shundan darak
beradiki, hozirgi kunda issiklik energiyasini tejovchi
binolar qurish dolzarb muammolardan biri hisob-
lanadi.Agar bunday materiallardan foydalanilmasa,
yugqorida keltirilganidek binoning tashqi devor, eshik,
deraza, pol va tom konstruksiyalari yuzalaridan
issiglik energiyasi tashqariga chiqib ketadi. Shuning
uchun issiqlikni izolyatsiyalovchi materiallarning
xususiyatlarini o’quv jarayonlarida o’rgatish bugungi
kundagi asosiy talablardan hisoblanadi.

2-rasm. Issiqlikni himoyalashlash bo’yicha konstruktiv
qismlarning sinflanishi.

Tashrifi doirasida Fhil Slater “Ecoenvelope”
kompaniyasi  ishlab  chiqarayotgan issiglikdan
izolyatsiyalovchi panellar hagida ma’lumotlar berdi.

“Ecoenvelope” kompaniyasi ishlab chigarayotgan
panellar 1-rasmda ko’rsatilgan

“Ecoenvelope” panellaridan uy-joy qurilishi
jarayonlari haqgida form qatnashchilarga batafsil ma’-
lumot berdi. Bu ma’lumotlar o’quvchilarda issiqlikni
izolyatsiyalovchi materiallardan foydalanib uy joy
qurish borasida juda katta qiziqish uyg’otdi. Ular
tomonidan ishlab chiqarilayotgan panellarning
issiqlikni  o’tkazuvchanlik ko’rsatkichi 146mm 1i
panel uchun 0.180 W/m?K ni, 194mm li panel uchun
esa 0.164 W/m?K ni tashkil qilar ekan. Shuningdek,
kompaniya loyixalari asosidagi qurilgan uylarda
binoning konstruktiv qismlari ham issiglikni

YIAK 621.1.016.

izolyatsiyalash ko’rsatkichlari bo’yicha quyidagi
sinflarga ajratilgan.

“Ecoenvelope” kompaniyasi ishlab chigarayotgan
derazaning  zamonaviy 4-rasmda  ko’rsatilgan
konstruksiyalari harorat ko’chada -7...-10 gradus
bo’lganda uyning ichki qismida +18...+20 gradusni
ta’minashi mumkin.

+20°C \‘ H -7°C
J i

INDOOR OUTDOOR

+17°C -10°C

3-rasm. Issiqlikni himoyalash bo’yicha derazaning
konstruktiv sxemami.

Xulosa qilib aytganda yuqorida keltirilgan zamo-
naviy texnologiyalar asosida ishlab chiqarilayotgan
issiglikdan izolyatsiyalovchi materiallarning qo’llani-
lishi bino va inshootlarning ishlatilish jarayonida
energiya tejamkorligini oshiradi.
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TYPAP-)KOI BUHOJIAPUHHU TOM EIIMACUHM UCCUKJIMK XUMOSICUHU OLLIAPUILI

Mykypos F., npod.B.6., T.¢.H.; Keaauépos C. maructpant
CamapkaH/1 1aBJiaT apXUTEKTypa-KypHIHII HHCTUTYTH

Ymby Makonanga Typap-Koi OMHONApUHM TOM E€MMACHHU MCCHKINK XHUMOSCHHU OMIMPUIN YIYH Ha3apHid MCCHUKIUK-
(hU3MK TaAKUKOTIIAp HATHXKACHU KeNTupuirad. byHaa typap-oil OMHOJIApUHU TOM ENMAaCHHU UCCUKJIUK XMMOSICUHH OLIH-
PHII y4yH MKKH XWJI BapHaHT KaOysl KWIMHTaH. BUpMHYM BapuaHTIa KAMUIUIM IUIMTA, UKKUHYM BapUaHTIA ME€HOIOJIH-

YpeTaH TaJKUK KWJINHTaH.

Kanaut cy3nap: Tom énma, HCCUKITNK XUMOSICH, KAMUIIUIN TUIATA, KYTIHK MTOJINYpPETaH.

B nanHOI cTaThe MPUBENEHBI PE3YNBTATHl TEOPETUUECKUX TETUIO(PU3NYECKUX HCCIEIOBAHNUI IMOKPBITHS KWIBIX 31a-
HUI 715 NOBBILICHUS TEIUIOBYIO 3amuTy uX. MccnenoBana Ba BapuaHTa MOBBILEHNUS YPOBHS TEIJIOBYIO 3aIUTY IOKpbI-
THUS XWX 30aHui. VccenoBaHa Ha EpBOM BapHaHTe KaMBILIOBas IJIMTA HA BTOPOM BapHaHTE MEHOOJINYPETaH.

KuroueBble c10Ba: KpoBIIs, TEII03aAIINTa, KAMBIIIOBAs IUINTA, IEHONOINYPETaH.

Results of theoretical heat physical researches of a covering of mansard residential buildings for increase of thermal

protection fences are given in this article.

Key words: roofing, thermal protection, reed plate, polyurethane foam.
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Xoszupryu gaBpaa 6apya MamiakatTiapiaa OuHomap-
HU DHEPTUs CaMapaJopJIMTHHU OLIUPHUII MaKCauaa
VIApHU TallKU TYCHUK KOHCTPYKIIUSCH cUdaTHIA UC-
CUKJIMK XUMOSICH OIIMPHJITaH TYPJIH TAIIKH JEBOP Ba
TOM &nMa KOHCTPYKIMSIIApH KYJUIAHWIMOK/IA. V36e-
KHCTOHJ]a XaM OMHOJIAPHU HEPTUsi caMapajiopiiuTu-
HU ommpuit yayH 2012 viumm «I[Tocobue mo mpoekTH-
POBaHMIO KpBIII M KPOBEIh HSHEProdPPeKTHUBHBIX
snanui» (KMK 2.03.10-95) Homiu KynnaHMma uiniad
yukmiau[3]. Yoy kymianma OMHO Ba MHILOOTIIAPHU
TOM €EMMalapyvHy JIOWMXanail, Kypull Ba Kaita
TabMUpIIANI Kapa€HuUJa KEeHT KYJUIaHWIMOKaa. TaB-
CHUSl 3TWITaH TOM ENMallapHU MCCHUKIHK XUMOSICHHU
OIIMPYBYM KOHCTPYKTHB €UUMIIAP HCCUKIHK-(QU3UK
JKUXATOaH acociaHca Makcaara MyBOQHK Oymamu.
[y caGabnu WIUIATHIAUTaH Ba MaHCAP/IN Typap-
KO OMHONApH YYYH MCCHKIUK XUMOSICH MaXaJlIHid
KypHIUII MaTepHaid, KAMUIIUIK TUIMTa XamJa TeHO-
NOJHypeTaH OWIIaH OIIUPUITAH TOM EMMa KOHCTPYK-
IISICK MHUCOJI TapUKacuaa KypuO 4yukwimud. By Tom
€nMa KOHCTPYKIMSICMHHA XHcoOui cxemacH 1-pacmua

KENTUPUJITAH.
7 6 5 8
I 7z 9
4l o0
|+ o
0 s
| ,X\\'\'\',;'f;, \,\\\i—(i/\_f e /)
1 2 3 \a

1-pacm. McecnKkIMK XUMOSICH KaMHIIUIM IJIMTA OWJIaH

OLIMPUJITaH TOM €éMMa KOHCTPYKIUSICMHU XU COOUit
CXeMACH. [ -YyeMeHM-0XaK-KyMau Cy8OK - Yo =

1700 xr/m3, 8, = 0.03 M;2-éz0u wum (Kapazaii)- yo =

500 kr/m3, 8, = 0.044 m;3-napousonayus-y, =
600 kr/m3, 83 = 0.005 M;4-xamuwnu nauma —y, = 200 —

300 kr/m3, 8, =? M;5-comonnu cyeox- 8s = 0.03 m; 6-
6yw xaso kamaamu- 8¢ = 0.05 m;7-6pyc; 8-

acbecmoyemenmau aucm - 6, = 0.005 M; 9-cmponuna.

By xoHCTpyKIIMSAHN amanu€raa Kymiam yq9yH YHH
HCCHUKIMK-(QU3UK JKUXATIaH Ha3apuil acociam Jio-
3uM. ByHuHr yayH ymlOy ToM €mMa KOHCTPYKUHUSHH
YMYMHH UCCHUKJIHMK Y3aTHII KAPIIWIATH aHWKJIAHUO,
o0y xapmnummk KMK 2.01.04-97* Ttanabura acocan
HCCHKJIMK XUMOSICUHN OMPUHYH Ba UKKUHYH Japaxka-
napu OVinua KeNTUPWITaH MCCUKIUK Y3aTHII Kap-
MIAJIUTA OWJIaH TaKKociaald, TOMHU camapaid KajuH-
JUTHUHU TaBCUs ATUMI JIO3UM. Bynnan tamkapu KMK
2.01.04-97* wm 2.1-6angu Tamabnapura acocaH Oy
KOHCTPYKIMS KaTjamjapuna KOHACHCAT HaMIIUK
xocwi Oynmum €k OYIMaciuruau rpadoaHaIuTHK
yciry0 €paamMuia acociani JO31M.

Uccukmuk-pusnk xucobnap KyHumara Taptudma
Oakapunaau:

bupunun BapmaHT: VCCHUKIUMK XUMOSICH KaMH-
[ITH IUIATA OWJIaH OMIMPHITaH TOM KOHCTPYKIUSICH-
HU YMYMHH HMCCHKJIMK Y3aTHII KAPIIMIUTHHHA aHHK-
JaniMu3.

R,=Ry+R+Ry=

04
_0115+0042+0172+0029+W+

+0086+014+0011+0043—0595+007

Hemak, R, = 0.595 + 507
KMK 2.01.04-97* ra acocaH TOM €rnMa y4yH HUC-
CHKJIMK XUMOSICHHUA OMPHHYHU J[apa)KacH Y4yH KeJTH-
PYITaH HCCHKIUK ySaTI/IHI KapIIUITUTU
R)Y = 0,94 (M - °C)/BT Ba MKKHMHYM Jlapakacu
VYyH RolD = 1,8 (M? - °C) /BT 5kan.
By 0.595+ % = 1,8 TeHrnamazaH KaMHIIUIA

IJINTAHUHT KAJIMHIIUTUHA aHHKHaﬁMH3.
8, = 0.07(1,8 — 0.595) = 0.084 . kan.

Hemak, HomuHan Ymuam 6, = 0.10m xaOyn
KWJIAMH3.
V xonma
10 .
R, = 0,07 = 1,428 (Mm% - °C)/Br;
R, = 1,428+ 0.595 = 2.02 = R;” = 1,8 (m?
°C)/BT skaH.

BapuanTt Ne2: Tom €nMaHU UCCUKIHUK H30JISIUCH
VUyH TMCHONONHMYpEeTaH KaOynl KuiaMu3. YHHHT
spunurn 60 Kr/M3, HCCHKIIMK YTKAa3yBYaHIHMK KO3()-
¢uumentu 0,041 Br/(m? °C).

Uccukmuk xumosicu [leHomonmuypeTan OwinaH
OIIMPWITAH TOM KOHCTPYKIHMSCHHH YMYMHH ¥C-
CUKJIMK y3aTHII KapIIIINTHHYA aHUKJIAHMu3.

R,=Ry+R+ Ry =0.115+ 0.042 +

4
0,041
+0.011 + 0.043 —0595+0041

Hemak,R, = 0.595 + —— 04T

KMK 2.01.04-97* ra acocan ToMm €mnma y4yH HC-
CUKJINK XUMOSICHHU OMPHHYH Japa)kach yIyH KeITH-
PWITaH UCCUKJINK Y3aTHII KapIIIATH

R,? = 0,94 (M? - °C)/BT Ba MKKMHYH Japaxach
yaya R’ = 1,8 (M - °C) /BT 3KkaH.

= 1,8 TeHriamamaH I€HONIOIHU-

0.041
YpE€TaHHH! KaJIUHIIUTUHU aHUKJIalMU3.

8, = 0.041(1,8 — 0.595) = 0.049 . >xan.

Hemak, ©HomuHan ymuam &4 = 0.10m kaOyn
KWJIAMH3.
VY xonga
= 010 44 (2 -oC) B
v =041 2400 "Q/BT
R, = 2,44+ 0.595 =3,03 > R)" =
= 1,8 (M? - °C)/BT sKkan.

Jemak OW3 HMCCUKJIMK XUMOSICH TEHOMONHUPEYTaH
OWslaH ONIMPWITAH TOM KOHCTPYKUIHMSCHHH YMYMHH
uccuimk y3atumn Kapmwmra KMK 2.01.04-97* na
KEJITUPWITaH HWCCUKJINK XHMOSCUHU OWUPHHYHU, WK-
KMHYM Ba YYMHYH Jlapaxka Tajabjapura xam >kKaBoO
Oepap dKkaH.

Ammo KMK 2.01.04-97* Hu 2.1-0anau Tanabna-
pura acocad Kyn KaTjaaMJIM KOHCTPYKIUSI KaTJiamJiia-
pHUIa KOHAEHCAT HaMJIMK XOcuJl Oynuin €ku Oynmac-
auruHN aHuKIam jgo3uM. Ly cababnam 6u3 Oy koH-
CTPYKIUSIa KOHJCHCAT HAMJIMK XOCHJI OYiuml EKu
OYyIMacnUruHu KyWumard rpadoaHauTHK yciryona
AHUKJIaNMU3:
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ToM KOHCTPYKIMSACHHHM KaTiaMJapHaard Xapo-
patHu Kyiunaru Gopmyna EpaaMuaa aHUKIaANMA3:

t,ttr i
R ()

Oy epma, T, —TalIKd [€BOP WYKH CHPTUHHHT
xapopatu, °C; ¢t,—wuku xaBo xapopatu, °C;
t7 —TalIK¥ XaBOHHMHT 3HI COBYK JaBpU YUyH yprada
oiuk  xapoparu,°C; Ry — TallKW JAECBOPHU YMYMHI
MCCHBUIMK y3aTvIn Kapumurd w2 - °C/Bm; R, —
TalIK{ J€BOP WYKU CUPTHUHU MCCHUKIWK Y3aTHII Kap-
wmnury M2 - °C/Bm;

T, = 20— —

T, =t,—

5
&T' 0.115=20-0,74 =

=19.26°C; E,=16,74 C

7, =20—-6,43-(0.115 + 0.042) = 18,99 °C;

E, =16,37cm.ycm.

T, =20—6,43-(0.157 + 0.172) = 17,88 °C;

E, = 15,29 °um.cm.ycm.

T3 =20-6,43-(0.329 + 0.029) = 17,69 °C;

E; = 15,18 °um. cm. ycm.

7, = 20— 6,43 - (0.358 + 2.44) = 2.01 °C;

E4 = 5,33 °mm.cm.ycm.

75 = 20— 6,43+ (2,79 + 0.086) = 1.45 °C;

Es = 5,01 °um. cm. yem.

Tg = 20— 6,43 - (2.88 + 0.14) = 0.58 °C;

E¢ = 4,77 °mm. cm. ycm.

7 =20—-6,43-(3,02+0.011) = 0.51 °C;

Er =475 °um. cm. ycm.

Xapopar 4Yu3uFHra acocaH TOM KOHCTPYKITHSCH
KaTjamiapuaa CyB OyFUHHHT MaKCUMal 3JIACTUKIIUK
YUFUHYU aHUKJIaMMW3. YHIAH KEWHWH NIy KOHCTPYK-
uusAa CyB OyFMHUHT XaKUKUN 37IaCTUKIIMK YU3UFUHU
aHUK1a0 MablyM Macmtabna yuzamus3. Arap cyB
OyFMHUHT MaKCHMaJl JJacTHiIMK un3urn E Ba
XaKUKWAH DJIACTUKIIMK YH3WFH e Oup-Oupu OWinaH Ke-
CHUIlIMaca, TYCUK KOHCTPYKLHMAA KOHAECHCAT HAMIIMK
xocuin Oynmaiian. AxcuHua Oynca  KOHAEHcAt
HAMJIMK XOCHJI OY1aiu.

IOkopuna anuknaHran KuilmMaTiapra acocaH 2-
pacmaa xapopat umsuruHH yn3amu3. Iy pacmumaru
XapopaT YM3HFUIa acocaH CyB OYFMHUHI MaKCHMal
3nacTUKIUruHU[ 1] aHuKIab cyB OYyFUHMHT MaKCHMall
9JACTUKIINK YM3UFUHU YU3aMU3.

ToM KOHCTPYKIMSCHHU WYKH Ba TalllKd CHPTH-
JlaTh CyB OyFUHHT XaKWKHW 3nacTukiaurd e Hu Ca-
MapKaHJ yIyH Kyiugaru Taptiu0aa aHuKIaiMus3.

o, E, 55-14.81

100
58-4.86

“r = 7100
Bapua anuKIaHran KypcaTKUWiapHH 2-pacmia
ndogananimus.

e, = 8.15 mm. cm. ycm.

= 2.82 mm.cm.ycm.

YK 69.07

Pacmaan xypuHHO TypuOIuKH, CyB OYFUHUHT
MaKCcHUMaJI 37acTUKIUTH E Ba cyB OyFUHUHT XaKUKHAN
AIACTUKIIMTH € YM3HKJIapu Oup-Oupu OWJIaH KeCHIll-
Maimu, neMak 0y KOHCTPYKIHsIIAa KOHJCHCAT HAMIIUK
XOCHII Oy IMaiiu.
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2-pacM. Uccukank XMMosicH eHONOJIUYpeTaH OujiaH
OIIMPHJITaH TOM KOHCTPYKIUSCHHH HAMJIMK X0JIaTH.
1-cysoxk; 2-ézo0y wium, 3-napousonayus,; 4-
neHonoauypeman, 5-COMOHIU cy6oK,; 6-xaeo kamaamu, 7-
acﬁecmouemeﬁmﬂu aucm.

IOkopunaru Hazapuii UCCUKIHUK-(PU3UK TaJIKAKOT-
JapaaH KyHuOarmiapHu Xyjioca KAINII MyMKAH:

1. Xwucobmap HATHXKACH TOM KOHCTPYKIIHSCH
KaTJiaMmJIapuia KOHICHCAT HaMIJIMK XOCHJI OYIIMacin-
TUHU KypcaTiy;

2. Xucobnap HATXKACHIAH MabiIyM OYITUKU HC-
CHKJINK XMUMOSICH TCHOIIONIMYPETaH IUINTa OwiaH
OLIMPWITAaH TOM KOHCTPYKIUSICHHU HCCHUKIUK XFMO-
SCH, WCCHUKJIMK XMMOSCH KaMHIUIM IUIMTa OWiIaH
OIIMPUITAH TOM KOHCTPYKIUSICHHU HCCHUKJIUK XHMO-
Acuian 33% OpTHK dKaH.,

3. By kypcarrud Y30€KHUCTOH IIAPOUTH YIyH
erapiu 6yim6, KMK 2.01.04-97* Ttamabnapura xa-
BOO Oepanu;

4. By TOM KOHCTPYKIHSCH TYpJIU-TyMaH DHEPrus
camapaaop WIUIATWIAJAWTAH Ba MaHCapIUId Typap-
KO OMHOJIApVHU KypHIII UMKOHHUSTHHU Oepaiu.
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2. Ulykypos F.II., Boboes C.H. Apxutekrypa
¢usukacu 1-kucem. Japenuk Kypunuim uccukimuk ¢u-
sukacH-TomkeHt, Mexnar, 2005 #1.160 6.

3. TlocoOue MmO MPOSKTHPOBAHHIO KPBIII U KPO-
Benb dHeprodddekruBubix 3nanuii (k KMK 2.03.10-
95), Tomkent, 2012 i1. 44 ctp.

4. KMK 2.01.04-97* Kypuiuill UCCUKIMK TEXHH-
kacu.-TomkenT, 201 1.

5. KMK 2.01.04-94 Jloiuxanam y4yH HKJIAMHHA
Ba (DM3MKABHIA-TCOJIOTUK MabJIyMOTNIap.- TOIIKEHT,
1996i1.

PAIIMOHAJIbHBIN BbIBOP KOHCTPYKTUBHBIX PEIIEHU OT'PAYKIAIOLIAX
KOHCTPYKIHWHU ITPA TOBBIITEHUU SHEPT O9®@PEKTUBHOCTH
PEKOHCTPYUPYEMBIX 3JAHUU

Pammmaos K.I'. - 1.¢.1.H.(PhD), n.0. nonenra. TamkeHTCKHA apXUTEKTYPHO - CTPOUTEIbHBI HHCTHTYT

B naHHOI cTaThe NPUBOAMTCS HAYYHOE UCCIIEOBAHNE KOHCTPYKTHBHBIX PELICHUI 110 MOBBIIIEHHUIO 3HEproaddexrus-
HOCTH IIPU PEKOHCTPYKLHH 3JJaHUH C BEHTUJIMpYeMbIMH (acazamu. B Tom umcie, pe3ynbTaThl IPOBEJCHHOTO aHAIM3a
TEIIOTEXHUYECKUX PAcyeTOB KOHCTPYKLHMH BEHTWINPYEMOTo (acaia OTPaKaloT MOJOKUTEIbHbBIE TEHACHINH IOBBIIIE-
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HUS TEIUIOM30JIMPYIOIIMX [T0Ka3aTesel B mpouecce M3MEHEHHsI KOHCTPYKTUBHBIX PEHICHHUH.
KuiioueBble c/10Ba: KOHCTPYKTHBHBIE PEIICHUS, IMOBBIICHHE SHEProd)(HEeKTUBHOCTH, OTPa)kKIAroNIe KOHCTPYKLHUH,
PEKOHCTPYKIIMS 3aHUS.

Ymby Makonaga BEHTUIALUOH Gacannapiad uoopar OMHOIAPHU PEKOHCTPYKLMS KUWIUIAA SHEPrHs caMapaiopiIuru-
HU olIMpHIl O¥iirdya KOHCTPYKTHUB 3UMMIIAPHUHI WiMUH EHfamyBu kypcaruiarad. Iy xymunanaH, BEeHTWIALMOH dacai-
JTapHUHT KOHCTPYKIMSIIAPH UCCUKINK TeXHUKACH XUCOO-KATOOTapHHH TaxXJIHI KUIUIT HATIKATapy acOCHAA, KOHTPYKTHUB
€UNMIIAPHHH Y3TapTHPHII XUCOOWTa MCCUKIUK M3OJAMANANI KYpCaTKUWIAPHHN ONIMPUIIHUHT MKOOUI XKUXaTnapu akc

OTTHUPUIITaH.

Kajut cy3nap: OMHOHUHI PEKOHCTPYKLMACH, SHEPrUs CaMapafop/UKHU OLIMPUII, TYCUK KOHCTPYKLHUSIAp, KOH-

CTPYKTHB e4uMiIap.

This research paper provides a scientific research of constructive solutions to improve energy efficiency in the
reconstruction of buildings with ventilated facades. In particular, the results of the analysis of thermal engineering
calculations of ventilated facade structures reflect positive trends in increasing heat-insulating performance in the process

of changing design solutions.

Key words: building reconstruction, constructive solutions, improvement of energy efficiency, enclosing structures.

Ha ceronasamsuii 1eHp B Y30€KUCTaHE HACUUTHI-
BaeTcs OKoJO §,4 MUJUTMOHA 3/IaHUN U COOPYKEHUH,
M3 KOTOpPBIX 868 MWIIHOHOB KBAJPAaTHBIX METPOB
oTaluIMBaeMbIX Immomagen. Oxkumgaercs, uro k 2030
TOJly CHpPOC Ha DHEPrUI0 B 3JaHUAX BO3PACTET B 2,5
pa3a o CpaBHEHUIO C CETONHALIHUM JTHEM B CBS3H C
pOCTOM HAacCeJeHHS, IOBBIIICHHEM JOXOJ0B Haceie-
HISI, YCKOPSHHEM TIpoliecca ypOaHU3aIMu U U3MeHe-
HHEM COCTaBa MOTPEOICHUS.

CoracHO CpaBHHUTEIFHOMY aHAJH3Y CpeIHee KO-
JUYECTBO TOTPEOJIIEeMO 3HEeprun Ha | KBaJapaTHBIH
METp B IojJ B HAaIIeH CTpaHe B CPEAHEM COCTABISCT
300-350 kW /h, a B EBpore 3TOT moka3aTeib COCTaB-
nstet nopsaka 100-130 kW/h.

B cBsi3u ¢ 3TUM aKTyalbHBIX MPOOJIEMON SBISETCS
COKpamieHne 00bEMOB HCIOIB30BaHMS JHEPreTHYe-
CKUX PECYPCOB, TIPH y4eTe SKOHOMHUYCCKHX U IKOJIO-
THYECKHUX ACTICKTOB. 3HAYUTEIBHBIE 00BEMBI DHEPTe-
TUYECKUX PECYPCOB MOXKHO CIKOHOMHUTB, €CIH CO-
3/1aTh U BHEJAPUTH d((HEKTUBHBIA MEXaHU3M 3HEPTO-
cOepekeHus1 BO BceX cdepax MmoTpeOuTeneid sHepro-
pecypcoB. OITHOM U3 TaKuUX OTpaciel SBISAETCS MpPO-
[ECChl PEKOHCTPYKIIMU 3TaHHIA.

Lenplo HAy4HOTO MCCIEIOBAHUS SIBISICTCS pa3pa-
00TKa KOHCTPYKTHBHBIX PEIICHWH IO IOBHIIICHUIO
9HEProdpHEKTUBHOCTH MPH PEKOHCTPYKIIUH 3TaHUH.

B Hactosmee Bpemsi oOriee KOJHUYECTBO JKUIIBIX
3[IaHUH, TIOCTPOCHHBIX B MPOIIIOM BEKE IO MPOCKT-
HBIM PELICHUSIM HYXIAOTCs B peKoHCTpyKumu. K
IIpUMEpPY 3IaHUA C KUPIUYHBIMHM CTeHaMH U 5 % —
JOMOB TOCTPOCHHBIX C HCIIOJIB30BAaHUEM COOPHBIX
KPYIHOOJIOYHBIX 3JIeMeHTOB. [Ipo0ieMHbIe BOPOCH
UX JadbHEHIIEH dKCIUTyaTaluu ¢ roJaMiu 00OCTPSIIOT-
Cs1 KaK M3-3a HOTEePh IKCIUTYaTAllHOHHON HAIEKHOCTH
OTICTBHBIX HECYIINX JJIEMEHTOB 3MaHUM, TaK U H3-32
BBICOKHX ITOKa3aTeNeH dKCILTyaTaI[MOHHBIX YHEProsa-
Tpar.

[lepcneKTHBHBIMU HATIPABICHUSMHU TIPU TIPOCKTH-
POBaHUH MH)XEHEPHO-TEXHUIECKUX MEPONPHUSATHH IO
MOBBIIICHUIO 3HEProd(P(HEKTUBHOCTH KUIIBIX OOBEK-
TOB SIBJSICTCSI MCIIOJIb30BAHUE CHIDKEHHE JHEPro 3a-
TpaT Temi03(PEeKTUBHBIX CTPOUTENBHBIX MaTepua-
JIOB, TIOJIYYCHHBIX Ha OCHOBE pecypcocOeperarommx
TexHoyoruid. Ha ceromusimmanii eHb 3¢ HEeKTHBHBIMU
U JIOCTYITHBIMH CTPOHTEIIFHBIME MaTE€pPHATaMH C BBI-
COKMMU  DKCIUTYaTallHOHHBIMHA  XapaKTePUCTHKAMU
SIBISIFOTCSL JIETKUE OCTOHBI SYCUCTON CTPYKTYPBI, H3-

TOTOBJICHHBIE U3 OTXO0B IIPOMBIIIICHHOCTH.
OCHOBHBIM TOKazaTeneM 3HeprodddekTuBHOCTH
JKUJIOTO 3[aHMsl SBISIETCS PAacXOll SHEPrOHOCUTEINCH
Opu  O0ECHEYCHUH HOPMHPOBAHHBIX —MApaMeTPOB
MUKpPOKJIUMAaTa BHyTpH nomenienuii. [lepuoamueckue
U3MCHEHUs] HOPMHPOBAHHBIX IMOKa3aTelle 3Hep-
ro3(HEeKTUBHOCTH 3JIEMEHTOB 31aHUH, BBOJAUMBIX IO
TpeOOBaHHIO BPEMEHH B CTPOHTEIBHOM 3aKOHOJA-
TENBCTBE, MPUBEIU K POCTY HOPMHPOBAHHBIX BEIH-
YUH KO3(PUIMEHTa TEPMUYECKOTO COMPOTHUBIICHUS
JUTSL HAPY>KHBIX CTEH /10 2.9 M2 °C/WT.
HecooTBeTcTBHE COBpEeMEHHBIM  TpPeOOBAHMAM
TEIUIOTEXHUYECKUX IMapaMeTpoOB OOBEKTOB YCTapeB-
MIUX 3IaHUH, VIS KOTOPBIX TEPMUYECKOE COMPOTHB-
JIEHUE HapYXHBIX CTEH ef[Ba gocturaet 1.2 M2 °C/Wr,
TpeOyeT BBEACHUS OPraHH3AIMOHHO-TEXHUIECKUX
Mep IO CHIDKCHHUIO DHEPTO 3aTpaT KHUJIBIX OOBEKTOB.
[ Takux 0OBEKTOB TEINIO3aTpaThl M3-3a OTpaxKa-
IOLIUX KOHCTPYKUUI cocTaBisitoT g0 65- 70 % Bce-
o0mMX 3aTpaT Ha SHEprocHadxkenue [1-4].
PaccmarpuBasi sKCIUTyaTallMOHHBIE 3JIEMEHTHI pe-
KOHCTPYHPOBAHHOTO 3JaHUSI, BIIOJIHE OYEBHICH TOT
(hakT, 9TO CHIDKCHHUS JHEPro3aTpar BHEIIHUX OTPaK-
JAIOMUX KOHCTPYKIMH 3JaHUN OOECIICYHT 3HAYU-
TENFHYI0 SKOHOMHIO SHEPreTHYECCKHX PECYpPCOB C
OTHOBPEMEHHBIM YIIYUYIIEHHEM IIapaMeTPOB MHKPO-
KJIMMaTa BHYTPH IHoMemeHni. HapyxHas Termion3o-
JSIIASL OTPAXKIAOIINX KOHCTPYKIMIA 3aMETHO COKpa-
IIaeT EPEHOC TEIlIa U3 MOMEIICHUN Ha CHAPYIKH.
TemmepaTypHble TOTOKH HW3HYTPH ITOMEIICHUS
IPOHMKAIOT B OTPAKAAIOIIYI0 KOHCTPYKIHIO M HYa-
CTHYHO MOMJIOMATCA B cioe. OCTaTOYHOE TEIIo
KaMEHHBIX KOHCTPYKIUH CTEHBI TAaKXKE IPEIOTBPaA-
[IaeT BO3HUKHOBEHHE HETaTHBHBIX MPOLECCOB, CBS-
3aHHBIX C 3aMEp3aHUEM >XUIKOCTEH B HH)KEHEPHBIX
CHCTEMax BHYTPEHHETO OTOIUICHHS W BOJOIIPOBOAA,
KOTOpBIC, KaK IPABHJIO, PACIOI0KEHBI BIOIb BHEII-
HUX HECYIIUX CTCH.
Haubonee pacnpocTpaHeHBl TEXHOIOTHH MOKPOTO
W BEHTHJIMPOBAHHOTO OTIENKH (acanoB [5-6]. Meto-
OUKa TIPOEKTHPOBAHHUS  HMHXEHEPHO-TEXHUYECKUX
peLICHUI HApYXHOHM OTHENKH MpPEeArnoiaracT 000CHO-
BaHHE TEIUIOTCXHUYECKUX MapaMeTPOB OrPaKIaro-
MUX KOHCTPYKIMH MyTeM IoA0Opa MaTepuaia Io
TETJION30JUPYIOIIMM CBOMCTBaM. [Ipu 3TOM y4YUTBHI-
BaeTCs, YTO OCHOBHas Harpy3ka 3(hdekTuBHOrO Ma-
Tepualia BBITONHACT (GYHKIHIO CONPOTHBICHUS TEI-
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Jioriepeiavue MpUHUMAIONIETocst Ha ce0si BHYTPEHHHUN
CJIOW OTpakaaromiel KOHCTPYKITUH.

Crnemyer y4ecTb, 4TO JOMycTUMas mpodiema, Ko-
TOpasi MOXKET BOSHUKHYTb MPH SKCIUTyaTalluu 3aHUs,
CBsI3aHa CO 3HAYUTEILHBIMH MMOKa3aTeNIIMUA TTapOIpo-
HHUIIAEMOI MaCCUBHOCTH CTEHBI, IPX 3TOM TEILIONPO-
BOJHOCTh CTEHBI BO3PACTAET UYTO B KOHEYHOM HTOTE
MIPUBOJUT K KOH/ICHCAILIUU BJIATH B IIOPAX TEM CAMUM,
paspyiiasl OTIEJI0YHBINA CIOM.

OaHMM K3 ONTUMAJbHBIX MyTeH MPOEKTHUPOBAHUSA
TETJIO3AIIUTHOTO MTOKPBITUS BHEITHUX OTPAKIAIOITIX
KOHCTPYKIIMH SIBJISIETCS] yCTPOMCTBO BEHTHIIMPYEMOTO
(acana.

M3yueHne BIUSHHUS BO3IYLIHBIX MPOCTPAHCTB B
COCTaBE€ KOHCTPYKLMU CTEHBI MPOBOAMIIOCH IS pas-
HBIX TOJIIHWH BO3AYIIHOW mpociodku. Tak TommuHa
MIPOCIIONKH MEXIY MOBEPXHOCTHIO CTEHBI U BHYTPEH-
HEH MOBEPXHOCTHIO YTEIUIUTENS BapbHUpOBajach B
npeaenax ot 20 mm 1o 100 MM ¢ trarom 15 Mm.

Tabuauna 1. Pe3ynpTaTel pacyera TeIIOTEXHUUE-
CKHX CBOMCTB BapHAHTOB HaPYKHOW OTpa)Kaaromei
KOHCTPYKLIUU HECYIIEH CTEHEI

Tonmmuna Bo3- | Ilokazarens Tep- ITokazarens
JTyITHOH MPO- | MUYECKOTO COMPO- | YMCHBIIICHUS TETl-
CIIOMKM, MM | THBIIeHHMs, M2 K/Wt JIOTIOTEPh, %o
20 4.780 9.7
40 5.291 17.8
60 5.672 23.9
80 5.899 34.1
100 6.102 38.7

Pacuer TeminoTEXHMYECKUX MapaMETPOB OrpaXK-
JAIOIe KOHCTPYKUMHM BBIMOJHSAJICS IO METOJIUKE
COMTaCHO HOpPMAaTHWBHBIM TpeboBanusiM KMK PV3
2.01.04-18 «CrpoutenbHasi TEIUIOTEXHUKa» [2], pe-
3yJIBTAaTHl pacuyeTa MPUBEACHBI B TabmuIe 1.

[IpunsTbIe TpaHULBI MPOCIONKH OOYCIOBJIEHBI

YIK 691.322.5

BO3MO)XKHBIMHU CII0OCOOaMHM KOHCTPYKTHBHOTO BBITION-
HEHHUS OTIEIIOYHO-U30IUPYIOMIETO MOKPBITHS B YCIIO-
BUSIMH 00€CTICUEeHHSI SKCIUTyaTallMOHHON HAZEeKHOCTH
KOHCTpPYKIIHH.

Takum 00pa3oM, aHAIU3UPYs IMOTYYCHHBIC pe-
3yJIBTaThl PACUETHBIX HCCICAOBAHMN, MOXXHO YTBEp-
JKIaTh, YTO YCTPOMCTBO BO3IYIIHON MPOCIONHKHA B
TETUION30JUPYIONIEM  IOKPBITHM  KOHCTPYKIHH
HAPYXXHOH CTEHBI 00ECHEYUT HAMMEHIIUH TETLIONO-
TEpU MpPU PEKOHCTPYKIMHK 31aHus. Hanuane Bo3mym-
HOW TpocToliku OyneT cnocoOCTBOBATh AKKyMYJIHUPO-
BaHHUIO TEIUIOBOH DHEPTHU B CTPYKTypE OTrpakIaro-
el KOHCTPYKIMH, YTO B CBOKO O4Yepe/b OOECIICUHT
COOJIIOZICHUE HOPMHUPOBAHHBIX MApaMETPOB MHKPO-
KJIMMaTa B MOMENICHUSX 3JIaHus Oe3 JIUIIHUX Tell-
JIOTIOTEPb.
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UCCJEJOBAHUE CBOMCTB 3ANIOJTHUTEJIENA U3 BETOHHOI'O JIOMA

XampakyaoBa Jdabmupa OMOHOBHA, CTapIIMK IperoaBaTellb
JIKN3aKCKUI NOTUTEXHUYECKUN HHCTUTYT

AHHoTanusi: PaccMOTpeHbI BOPOCHI M3Y4YEHUE HUCCIIEIOBAHNE CBOMCTB 3aloJIHUTEeH U3 OETOHHOTO JIoMa U YTHIIH-
3aIM CTPOUTENILHBIX OTXO0B U3 OETOHHBIX M XKEIe300€TOHHBIX KOHCTPYKIHUI.

KuroueBble cjioBa: OETOH, yTHIIM3AIHS, CTPOUTENIBHBIX OTXO/IbI, ’KeJIe300€TOHHBIX KOHCTPYKIIMHU, OCTOHHBIH JIoM, 3a-
TIOJTHUTEJIb.

Beton qoldiglaridan tayyorlangan to’ldiruvchilarning xossalarini o'rganish va beton va temir-beton konstruktsiyalardan
qurilish chiqgindilarini qayta ishlash masalalari ko'rib chiqiladi.
Kalit so'zlar: beton, qayta ishlash, qurilish chiqindilari, temir-beton konstruktsiyalar, beton parchalari, agregat.

The question of studying the properties of aggregates from concrete scrap and recycling of construction waste from

concrete and reinforced concrete structures are considered.

Key words: concrete, recycling, construction waste, reinforced concrete structures, concrete scrap, aggregate.

[Ipu pazpymeHun 3qaHUN U COOPYKEHUN TPUXO-
OUTCS UMETh JEJ0 C pa3HO HPOYHBIMH OCTOHAMHU.
[IpenBapuTenbHBIC OIMBITHI IO OMPEACICHUIO TIPOYHO-
CTH Pa3MUYHbIX (Ppakuuii meOHs, MOTYYEHHBIX IPU
JIpoOJieHNH HauOoJee YS3BHUMBIX B TIEPUOJ] KCILTya-
Tauu QyHJAMEHTHBIX OJIOKOB (IEHCTBHE TPYHTOBBIX
U TIOA3CMHBIX BOJ, BIaXHAs Cpela, CPaBHUTEIHHO

HU3Kasi MPOEKTHAs MPOYHOCTh) M 0o0Jiee TMPOYHBIX
IUTUT MePEeKPHITHI, MEHee IMOJBEP)KEHHBIX HEraTHB-
HOMY BIIUSTHHIO OKPY)KAaIOIIECH Cpebl MOKa3alH 3Ha-
YUTENbHBIC OTIAMYMS MoNydeHHoro mieOHs. [Ipose-
JICHHBIC KOMIUIEKCHbIE HCCIICAOBaHHS IPECTaBH-
TEJNBHBIX P00 MEOHS, MOYyIEHHOTO TPU IPOOICHUH
3TUX DJIEMEHTOB 3/IaHHH, OTPa3HIM CYIECTBEHHbIC
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pa3nu4us B KadyecTBE TOTOBOTO mpoaykra. [Ipu apo6-
neHnH (PyHIAMEHTHBIX OJIOKOB HAMH OBLIH MOJTy4YeHBI
1e0CHOYHO-TIECUaHbIE CMECH C Pa3MEpoOM 3€peH 0
60 MM [1]. OcHOBHBIMU TIO 00BEMY (PpaKIUSIMU I1e0-
HS, BBIICICHHBIMUA W3 IICOCHOYHO-IIECUAHON cMecu
obum ppakiun 5-10 MM 1 10-20 MM, KOTOpPBIE | TTOJI-
BEPrajiich KOMIUICKCHOMY HCCJIEIOBAHHUIO, BKITIOYA-
IOIIEMY OIpEIeTICHNE CIEAYIOMNX TOKa3aTeIeH:

® IIeTPOrpauIECKOro COCTaBa;

® HACBHIITHOM TIOTHOCTH;

® Cpe/IHEH MIIOTHOCTH;

® BOJIOTIOTIIOIICHHST;

® MapK{ MPOYHOCTH IO HCTHPAEMOCTH B IIOJIOY-
HOM Oapabane;

o (bopmeI 3epeH;

e coZiep)KaHus OPTaHIMYECKHUX MTPUMECeH;

e CofIep)KaHUsI TBUICBUAHBIX W TJIMHUCTBIX dYa-
CTHI;

® MOPO30CTOMKOCTH;

¢ [IOTEHIINATEHO-PEAKIIHOHHON
IeOHS XUMHYECKIM METOJIOM;

® BOJOCTOMKOCTHU;

® [UTACTUYHOCTH.

OreHka neTporpaduieckoro cocraBa JIBYX (pak-
IIUi BTOPUYHOTO 1IeOHs TpHuBe/ieHa B Tabd. 1.

YcraHoBIEHO, 4TO B IIeOHE U3 ApobIieHoTro OeTo-
Ha (ayee BTOPHYHEIN 1eOeHb) 00enX (Qpakiui mpe-
00JIaafoT KyCKH pacTBOpa W 3€pHA TPaBUs, COCTOS-
IIer0 M3 pasHBIX NOPOJ, HO OCHOBHYIO MacCy COCTa-
BIWJIM YaCTHUIBI-KYCKH pactBopa (62,4%). B metpo-
rpaguueckoM coctaBe IeOHs Qpakmuu 5-10 M
MPUCYTCTBYIOT T€ K€ OPOJBL, YTO 1 BO (pakuuu 10-
20 MM, HO OCHOBHYIO MAacCy COCTABIISIIOT YaCTHIIBI
pactBopa (71,6 %) [2-3].

CIOCOOHOCTH

Tabiuna 1
[Terporpaduyeckuii cocTaB pa3IMIHBIX PPAKITII
BTOPUYHOTO IICOHS

HaumenoBanne nopozn | Copxepxanue mopox, % Bo
(dpakuusx pasMepoM, MM
5-10 10-20
Kpemuu 11,3 15,0
KapO6onarHbie mopos! 13,0 15,0
Tlecuanuku 33 6,6
I'panuTs 0,8 1,0
Kycku pactBopa 71,6 62,4

Jl1st OlleHKM NPUTOJHOCTH BTOPUYHOTO IEOHS
JUTSL TIOPOXKHBIX PabOT MPOM3BOIUIOCH OMpECiICHHIE
MapoK IO BOAOCTONKOCTH U mactuaHocTH mo 'OCT
25607-93 "Cwmecu 1me0CHOYHO-TPAaBUHHO-TIECUaHbIC
JUISL TIOKPBITUH U OCHOBAaHUN aBTOMOOWMIILHBIX JTOPOT
u a’poapoMoB. TexHuueckue ycnoBus'". PesynbraTsl
WCTIBITAaHWIA TIPUBEJICHBI B Ta0I. 2 U 4.

2022, Ne1
Tabnuna 3
PesynbraThl HCIIBITAHUH BTOPUYHOTO IEOHS Ha Iuia-
CTUYHOCTh
ITotepu mpu ucneiTanuu, %
®pakuus 110 Macce Mapxa o
meOHs, 1 Cpennee 1o
mnpo- | 2 mpo- IIaCTUYHOCTH
MM JBYM IIPO-
Oa 6a
bam
5-10 1,6 2,2 1,9 In2
10-20 3,8 4,4 4,1 In 2
20-40 4,6 3,6 4,0 Il 2

ITo pe3ynbraTam HCIBITAHUN BTOPHYHBIN IIEOCHD
OTHOCHUTCS K HEBOJOCTOMKMM MaTrepuajiaM, Tak Kak
MOTEPH MPHU UCIBITAHUAX MPEBBIIIAIOT MAKCUMAIBHO
JONyCTUMYI0 HOPMAaTUBHYIO BEIWYMHY, paBHYIO 3%.
B Tabn. 4 npuBeAcHBI pe3ysbTaThl ONMPEACICHUS T10-
TeHIMaIbHOW peakironHoi cnocobHoctu (ITPC) 3e-
peH BTOpHYHOTO IeOHs 1o (pakuusaM. /s nmposene-
HUS UCTIBITAaHUN TPOOBI pa3MajbIBAIUCh O OPOIIKA.
[Ipy  WCOBITAaHUAX  OLEHHWBAIM  PACTBOPUMOCTD
KpeMHe3ema. Kak BHIHO 3 MOJYyYEeHHBIX PE3yNbTa-
TOB, HAJIMYKME NOTEHIMATIBHON PEaKIIMOHHON CIIOCcO0-
HoctH [TPC mokasanu mpoObl, copeprkariue 0obliee
KOJIMYECTBO MPUPOJHOIO T'PaBUS M KPEMHHUS B TOM
yucie. B kpymHOH (pakiuu mokaszarenb MOTEHIH-
anpHOM peakimoHHON criocobHoctr [TPC mpeBbicH
JIOMYCTHMYI0 HOpMY (50 MMONB/J), 4YTO SBISETCS
OMACHBIM B CBSI3M C BO3MOXKHOCTBIO BO3HHUKHOBEHUS
Koppo3uu OeroHa. Ilokaszarenb MOTEHUMAIBHOU pe-
aknuoHHOM cmnocoOHoct [IPC  menkoit  ¢pakuun
meOHs coctaBun 10-15 MMob/1, BEpOATHO, 3TO CBS-
3aHO C HU3KUM COJEpKaHUEM I'pPaBUHHOIO MaTepuaia
BO (ppakumu [4-5].

Tabnuua 4

IToTeHnmanpHas peakoOHHAs CIIOCOOHOCTH IIEOHS

13 Ipo0JIeHOTO 6eTOHA

Opakius medHs, MM AKTHUBHBIA KpEMHE3EM,
MMOJIB/JI
10-20 97
5-10 15

HcnpiTanusi BTOpUYHOTO IIEOHS Ha MOPO30CTOM-
KOCTh OBLIa TPOBEICHA METOIOM 3aMOpPa)KHBaHHS.
PesynpTaThl HccienoBaHUi NPUBENEHBI IJIT BTOPHY-
Horo mieOHs B Tabm. 5 i ¢paknmii 5-10 mm, 10-20
MM 1 20-40 mm.

Tabnmma 5
PesynbraThl HCIIBITAHMH BTOPUYHOTO IEOHS HA MO-
PO30CTOMKOCTh
Ioteps mo macce, %
Opakius, | Yepe3 KOJUYECTBO IIHK- Mapxka
MM JIOB meOHs
15 25
5-10 11,9 - FI5
10-20 9,66 - F15
20-40 8,0 23,9 FI5

Tabiuma 2
Pe3ynbTaThl HCTIBITAHUI BTOPUYHOTO IIeOHS Ha BO-
JIOCTOMKOCTb
[otepu npu ucterranny, %
Opakuus
10 Macce Mapka no Bo-
meOHs, o
1 2 Cpennee mo | JOCTOMKOCTH
MM
npo0a |npoba| aByM npobam
5-10 8,6 | 7,2 7,9 6onee B2
10-20 7,8 | 7,4 7,6 6omee B2
20-40 6,6 | 6,8 6,7 6osee B2

ITo pe3ynpTaraM HCHBITAHUN MPOOBI BTOPUUHOTO
meOHsl MOTYT OBITh HMCIOJIB30BaHBI B KayecTBE 3a-
MOJTHUTENEH A Tshkenoro 0eToHa (INIOTHOCTD 3epeH
ot 2,0 no 3,0 r/cm, Bogonornomenue 2,4-4,7 %; map-
ka 1o npooumoctu 400-600, comepikaHue 3epeH Iuia-
CTHHYATON W UTJIOBATOM (opMbl MeHee 15 wim 25 %,
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TO ecTb 3anonHutens otHocutes K [ u 1l rpynmmam no
dbopme 3epeH). Mapka BTOpPUYHOTO MIEOHS BCex
(hpakuii T0 MOPO30CTOMKOCTH COOTBETCTBYET MapKe
F15.
3amonuutens ¢ppakauu 0-10 u 0-20 MM 1o 3epHO-
BOMY COCTaBy OJIM30K K 3aIlOJHHUTEIIO C ONTHMAJb-
HOM HeTpephIBHOW TrpaHylomMeTpuen. beuto ycranos-
JIEHO COOTHOIIEHUE MEXAY KPYHNHOW M MEJIKOU
(dpakuusmMu, KoTopoe coctaBmiio: i ¢pakiuun 0-10
MM - 1:1,88, mis ppaxuuu 0-20 mm - 1:0,96. Moxyns
KPYITHOCTH TI€CYaHOW COCTaBIIAIOMICH (MeHee 5 MM)
HaxoJuTcs B mpenenax 3,76-3,86. PesynpTaTh! pacce-
Ba BTOPHYHOTO IeOHs U3 OeToHa (pakuuii 10-40 Mm
u 5-20 MM mIpeJicTaBieHbl B Ta0I. 6 1 7.
Tabnmma 6
3epHOBOIT coctaB ppakuuu 10 — 40 MM (oTHBIE
octaTku, A %)

HCXOJHOW HaBECKH M MAacChl 3aIlOJIHUTEINs, OCTaB-

ieiicss Ha MPeAOXPAaHUTEIBHOM W KOHTPOJBHOM CH-

Tax, mocyie oopaboTku B Oapabane. /laHHBIE 00 UCTH-

paeMoCTH ucceryeMoro meOHs u3 OeToHa TpUBeEIe-
HBI B Ta01. 9

Tabnuma 8

[TpoyHOCTHBIE XapaKTEPUCTUKH MICOHS U3 OeTOHA

(DpaKHI/II/I OCTaTOI% Ha cuTaX| CooTBETCTBUE map-
(vm) ’ (%) KH 10 JPOOUMOCTH
125125 | 5 mieOHst u3 OeToHa
5-10 18 600
5-20 19,5 400
10-20 20,5 400
20-40 23,5 400
Tabmnwma 9
Hctupaemocts mieOHst u3 OeToHa
®Dpakiun, (MM) [ToTepu Macchl mpobHL, (%)
5-10 55,7
10-20 45,9
20-40 40,8

Ne mpo6s1 Jduametp otBepcTHil cuT (MM)
40 20 10 <10
1 0 59 100 0
2 2 61 98 2
3 0 63 100 0
Tabmuma 7

3epHOBOI cocTaB ppakmus 5 — 20 MM (TTOTHBIE
ocratku, A %)

Ne mpoGer Juametp oTBepcTUil CUT (MM)
20 10 5 <5
1 0 60 100 0
2 2 58 100 0
3 3 62 98 0

Coxeprxkanue ci1a0bIX 3epeH NieOHs n3 0EeTOHA BhI-
YHCISUTA KaK CpPeHEee 3HAYCHUE PE3YJIBTATOB HCIIBI-
TaHus Kaxaoi ¢pakmuu. MccnenoBanue coaepikaHust
CIIa0bIX 3epeH B mieOHe 13 OETOHA COCTABUIIO B CPE-
HEM IPH UCTIBITAHUHU 4-X MPO0 I KaXI0W Ppakiun
12 %. D10 cOOTBETCTBYeT TpeOOBAHUAM CTaHAAPTA!
He Oonee 15 % mmsa mapok 300-400. OmpenencHue
coxepxanus B miebne u3 6erona uacruiy menee 0,05
MM OINpENeNsUId METOAOM oTMauuBanus. Conuepxa-
HUE TIBUICBHIHBIX YaCTHIl B IeOHE M3 OeToHa (pak-
it 5-20 MM u 10-40 MM He npesbimano 2 % 1o pe-
3yImpTaTaM HCCenoBaHus Iiectu mnpod. KocBeHHyro
OILICHKY MPOYHOCTHU 3€PEH 3alOJHUTENs U3 OeTOHA B
COOTBETCTBUU CO CTaHAAPTOM OIPEACSUTH O IPO-
OuMocTH meOHs MpH cxkaThU B HHApe. CyIHOCTh
ATOTO WCTBITAaHHUS COCTOMT B TOM, YTO IpoOy 3epeH
3aMOJHUATENST OJJHOTO pa3Mepa CHKUMAIOT ¢ Heo0XO-
JUMBIM YCHJIHEM B TOJCTOCTCHHOM CTaJIGHOM IIHU-
JMHIpPE, a 3aTeM OIPEACIIIIOT, KaKas 4acTh 3e€peH MpH
3TOM pazapoOmiack. [IpoObl 3armONHUTENS HUCIBITHI-
BaroT 1o Qpakuusam: 5-10 mm, 10-20 mm, 20-40 Mm
[7-9]. PesynbraTbl HUCHBITAHHS MOPOYHOCTH 3€PEH
1eOHs n3 OETOHA MPUBEACHBI B Ta0M. 8

[Ile6enp 3 OeToHA MO IPOOMMOCTH COOTBETCTBY-
et mapke 400 1 MoxeT ObITh TIPUTOCH JJis1 OESTOHOB
B20 u Hmxe. Onpenenenue UCTUPAEMOCTH KPYITHOTO
3aIOJIHUATENS ONPEACISIOT B MOJIOYHOM OapabaHe Ha
npobax mebns dpaxuuu 5-10 MM, 10-20 mm, u 20-40
mM. [ToTepro Maccel IPOOBI IPH UCIIBITAHWN Ha MCTH-
pPaeMOCTh BBIYHCIIIOT KaK PasHOCTb MEXAY Maccoif

OmnpeaeneHue MOPO30CTOMKOCTH MIOHs U3 OeTo-
Ha TPOM3BOJWIN yCKOPEHHBIM MeToaoM. [lpm ycko-
PEHHOM METOJe MaTepuall MONEPEMEHHO HACHIIIAIOT
pactBopoM cepHokucioro HaTpusi (Na2S04) u 3atem
BbICYIIMBaIOT. Ilpu 3TOM B mopax mMaTtepuana oOpa-
3ytotcst kpuctauibl Na2S04*IOH20, kotopsie u pas-
pYWIAIOT 3armoyiHuTeNb. OnpeneseHue BoI0moTpeOHO-
CTH meOHs U3 6eTOHA TPOU3BOJIMIA HEMIOCPEICTBCH-
HO B OSTOHHOW cMecu. DTO MHTETpaJIbHBIN TOKa3a-
TeNh KauecTBa IICOHS HEOOXOAMMBIA i moabdopa
coctaBa O0ETOHA W OIEHKH €ro CTPYKTYPhI H CBOWCTB.
OmnpenerieHue BoJONMOTpeOHOCTH eOHs n3 OeToHa
MIPOU3BOJAT B PABHO MOABMXHBIX CMECSX: IIEMEHTHO-
ro TeCTa U pacTBOpa, IEMEHTHOTO pacTBopa U OETOH-
HOM cMmecu. Pa3Hunia B BOAOCOAEp)KaHUM CMeceil xa-
pakTepu3yeT BOJOMOTPEOHOCTh 3amoyiHuTens. Mc-
CJIEJIOBATTUCH CJeayomue (Pppakiuy 3armoHUTENS U3
oerona: 0-5 mm, 5-10 MM, 10-20 mm, 20-40 mm. JlaH-
HBIC B BOJOMNOTPEOHOCTH HCCIIEAYEMBIX 3aIllOIHUTE-
neil mpuBeneHs! B Tabm. 10
Tabmauma 10
BoonoTpeOHOCTh 3aroJIHATENIeH U3 OeTOHA

Pasmep dpakiuu, (MM) BognomnorpebrocTs, (%)
0-5 12,8
5-10 10,1
10-20 8,2
20-40 6

OrnieHKa OJTHOPOAHOCTH TOKAa3aTesel KauecTBa 3a-
MOJTHUTENE MO BEJMYMHE CpelHEed IUIOTHOCTH U
IpoOMMOCTH TPOW3BOAWIM Ha IneOHe U3 OeToHa
¢dpakmum: 5-10 mMm, 10-20 mm u 20-40 mm. bpuia
IPUMEHEHA METOJHMKA OIPEICICHUS] YUCIOBBIX Xa-
PaKTEPUCTUK AMIMPUIECKOTO PACIPEACICHUS IS
Majioil BBIPaOOTKU (6 U3MEPEHUil) MIIOTHOCTH U APO-
O0umocTH. B cOOTBETCTBHM CO CTaHAAPTOM HMEIOTCS
CIICAYIOIINE TTOKA3aTeI MOPO30CTONKOCTH 3aIIOTHH-
TeJIs, B 3aBUCHMOCTH OT JTaHHBIX YCKOPEHHOTO METO-
Jla, IpuBeIeHHbIe B Ta0u. 11.
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Tabmuma 11
Mop030CTOWKOCTh 3aMOTHUTEIIS IS PA3THYHBIX Me-
TOJOB HUCIBLITAHUS

ITokazarens F15(F15|F15|F15|F15|F15|F15
Komaectso uuk- | 15 | 25 | 50 {100 1150 200|300
JI0B 3/ 5]10]10]10]15] 15
Tlotepst Mmaccol
IIOCJIC UCIIbITAHUSA % 1_8 1§0 g % % %
(% ue Ooiee)
BrisiBnena 3¢h(deKTHBHOCTH  MPEIBaAPUTEIBHOM

MPOMBIBKM BTOPUYHOIO 3alOJHUTENS MOIYy4aeMoro
nyTeM ApoOJieHHss OETOHHOIO JIOMa, KOTOpas BhIpa-
JKAeTCsl B CYHICCTBCHHOM BIIMSHHU Ha MPOYHOCTHEIC
CBOWCTBa IIOJly4aeMoro OETOHa Ha OCHOBE BTOPHY-
HBIX 3amonHuTeneil. Hampumep, npu akTuBanuum mo-
BEPXHOCTH BTOPUYHOTO 3aOJIHUTENS] MYTEM IPO-
MBIBKM MPHUPOCT MPOYHOCTH HCXOIHOTIO cOcTaBa Oe-
ToHa kilacca B20 cocrtaBuna or 25% nmo 30 %
[1,4,11].

HBIX PECYpPCOB Ui IPOU3BOJCTBA BTOPUUHBIX DPECYpCOB
JUISL IPOM3BOJICTBA CTPOMUTENBHBIX MaTEPUaIoOB U M3ICIHM.
YumkeHrt, 1986

3. Jlune#t O.A., Kpsinos B.A., Imurpues A.C. 3anon-
HUTenu U3 JpobneHoro OGeroHa. beroH u xkene300eToH,
Ne5,1981

4. Hcnonp3oBaHue MPOMBINUICHHBIX OTXOJOB B Kalld-
Tanctuueckux crpaHax/ O63opnas undopmanus, BHUM-
OCM/Cepusll, Bpim.2,1981.

5. 'opuakos I'.'U., AnumoB JI.A., Boponun B.B. Teo-
pUsL MIPOYHOCTH JIETKUX OETOHOB B 3aBHCHMOCTH OT HX
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6. baxxenos K0.M., I'opuakos I'.U., Anumos JL.A., Bo-
ponnH B.B. IoBbllieHHEe OATOBEYHOCTH OETOHA M JKeje-
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MAXAJINIT MUHEPAJI XOM AIIEJAP ACOCHJIA OJIOB BA HCCUKIAH CAKJIOBUM
APAJIAIIIMAJIN KOTIAMA MATEPHAJIJIAPUHHA OJIAII YCYJIJIAPHHUA
TAKOMUJLIALLI THPHLL

Kynnames A.X. — V36exucron Pecry6nnkacu ®BB

Yy Makola MaTHUAA KYPUIUII KOHCTPYKUMSIApU Ba MaTepUaJUIapUHU EHFUHIIApJAH XUMOSIIAll MaKCaluIa OJI0B-
JaH XUMOSJIOBYM TYpJIUM caMapaiy BocuTanapaaH QoiiganaHui, xymiIagaH KOHCTPYKIMS Ba MaTepuauiapra Kym (QpyHk-
VST KOMITO3HIMS OWIIaH HIIIOB OEPHIN, HCCHKINK H30JISAINS, 0J0BOAPIONI MaTepHaNIApHUHT TapKUONIApHHH SPATHII
Ba yTapHHWHT XOCCAIaPWHM TaJIKUK ATHUII Macajalapy YypraHuiarad. Maxammmii XoM aménap NeMeHT, TePMOBEPMHUKYIIHT,
KyM, MUKPOKPEHE3EM, HaTpUi KapOOCUMETHILEIUII0I03a, BOJUIACTAHUT MHUHEpall, 6a3anbT TOJNA Ba CHIMKAT TapKUOIM
FOBAaKJOp IpaHyjajgap acocuaa sIHrM TapkuOiau, EFou, METAILUT Ba TEMUPOETOH KOHCTPYKIMSIAPHU OJIOB Ba UCCUKIMKIAH
CaKJIOBYHM apajaliMa TapKHOIapu ONMHTaHINTH OaéH STHITaH.

Vrkasunran Taxpubanapia SHIH OJMHTAH 0JI0B Ba MCCHKIMKIAH CAKJIOBYHM apajialiMa TApKUOIapH acOCHIATH KOTUIa-
MaJIapHUHT OMHO Ba MHIIOOTJIAP KOHCTPYKUMSIAPUHUHT TepMmukOapiomuruay 20-25% ra, mycraxkamuuruau 10-15%
ra, TEpMUK Ba OYHK OJIOB TabCHpUAA AehOopMalMsUIaHUINTA yupall BakTUHU 10-15 % rava omupuiranaury WiIMHUH Uc-
6oTiaHraH.

Kanut cy3aap: Bepmukyner, BaIIOCTaHUT, IEMEHT, KyM, CHITHKAT, TEPMHUKOAPIONLTHK. METal, TeMHUpP-0eTOH, KOH-
CTPYKLHSL.

B texcTe qaHHOM CTaThU pacCcMaTpUBAETCS IPUMEHEHHE PA3IMUHBIX d(PGEKTUBHBIX CPEICTB OIHE3AIINTHI IS 3aIUTh
CTPOUTENBHBIX KOHCTPYKIMI M MaTepHaloB OT IIOKapoB, B TOM 4HciIe 00pabOTKa KOHCTPYKIHMH M MaTephajioB MHO-
royHKIHOHAIBHBIMU COCTaBaMH, TEIUIOM30JIALMS, COCTAaB FOPIOYHMX MATEPHAIOB U UX CBOMCTBA. MECTHBIM CHIPHEM SIB-
JSIFOTCSA LEMEHT, TEPMOBEPMUKYJIHUT, I1€COK, MUKPOKPaHbI, KapOOKCHUMETHIILIEIUII0N03a HATPHs, MUHEPaJ BOJUIACTAHUT,
0a3aabTOBOE BOJOKHO M CHJIMKAT HA OCHOBE MOPHCTHIX I'PaHyJI HOBOTO COCTaBa, OTHE- U TEIUIO3AIUTa JIEPEeBIHHBIX, M-
TAJUTMYECKUX U JKeJIe300€TOHHBIX KOHCTPYKIHH.

OmBITH [TOKA3alu, YTO MOKPHITHSA HAa OCHOBE BHOBH ITOJYYEHHBIX OTHE3AIMUTHBIX M TEIUIOW3OJIIIMOHHBIX COCTABOB
HOBBIIAIOT TEPMUUYECKYIO CTOMKOCTh 34aHUi U coopykenuit Ha 20-25 %, npounocts Ha 10-15 %, a Bpems nedopmupo-
BaHUS I10]] ICHCTBHEM TEPMHUYECKOTO U OTKphITOro miamenu Ha 10-15 c. %. KitoueBble ci10Ba: BEpMUKYJIAT, BAJUIOCTa-
HUT, IEMEHT, [IECOK, CHJIMKAT, TEPMOCTOMKOCTb. METaILI, )KeJIe300€TOH, CTPOUTEILCTBO.

KiioueBble cji0Ba: BEpMUKYIUT, BaJUIOCTAaHHUT, LIEMEHT, MECOK, CHIMKAT, TEPMOCTOMKOCTh. METallI, KeJIe300eTOH,
CTPOUTENECTBO.

The text of this article examines the use of various effective means of fire protection to protect building structures and
materials from fires, including the treatment of structures and materials with multifunctional compositions, thermal
insulation, composition of flammable materials and their properties. Local raw materials are cement, thermovermiculite,
sand, microcranes, sodium carbosymethylcellulose, wollastanite mineral, basalt fiber and silicate based on porous granules
of new composition, fire and heat protection of wood, metal and reinforced concrete structures.

Experiments have shown that coatings based on newly obtained fire and heat-insulating compounds increase the
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thermal resistance of buildings and structures by 20-25%, strength by 10-15%, and the time of deformation under thermal

and open flames by 10-15%.
Keywords: Vermiculet, vallostanite, cement, sand,
construction.

JdyHnéna €HFuH XaBQCH3IUTH COXACHIard MyaM-
MOJIAPHUHT WJIMHHA Ba TEXHWK €YMMIIAPWHH TOIIHII
Oopacua KEeHI KyJIaMiu WIMHK-TAIKUKOTIAp OIHO
oopunmokaa. by Gopaja Typiau KypwIdil KOHCTPYK-
LUsUIapd Ba MaTepHaUIapUHU EHFUHIIApJAH XUMOS-
Jal MakcaauAa OJOBAAH XUMOSUIOBUU TYpJd cama-
panm BocuTadapaaH QoiinanaHum, XymijiaaaH KOH-
CTPYKLHUS Ba MaTeprauiapra Ky QyHKIUSUTH KOMIIO-
3unMs OWJIaH WIUIOB OEpUIN, WCCUKJIUK HW3OJISIIHS,
0JI0BOApAOII MaTepHaUIapHUHT TapKUOJIApuHH spa-
TUIIl Ba YJIAPHUHT XOCCAIAPUHY TaJKUK STUIIra KaTTa
3pTHOOP OepuIl XaM MyXUM Macajia XUcoOJIaHaIu.

OmnoBOapoI KypHJIHII MaTepHAUIApUHH  OJIHII
TEXHOJIOTHSICHHY SPaTHII Ba (PU3UK-MEXaHUK XyCYCH-
SITIAPUHU YPraHull, KypUIUIl MaTepHalaapH CaHo-
aTHUHM JKa/laJl PUBOJIAHTUPHII, SIHTH 3aMOHABHH Ky-
PWINII MaTepHaulapy, KOHCTPYKIMSIapH Ba OyIOM-
Japy WNIiad YUKAPUIIHA KYTIAUTHPHUIN Xama YHUHT
TYpJIapuHH KeHTaTHUpuml Oyindya KEeHI KaMpOBIJIU
qyopa-TagOupiap  aManra  OIIMPHII,  YJIapHH
MaxXaIMHIAITUPUIL ACTypH acOCHAA 3aMOHAaBUiA,
Kylaii Ba cudarim Maxcyaomiap WIuiad YHUKapHIl
VAyUIMHA OIIMPHIN Ba ¥3 HaBOatuaa MMIIOPT
YIAYWMHA KaMaWTUpUII OYIyHIM KyHHHHT J0I3ap0
Macananapuia 0yao KoJIMOK/a.

Metann KOHCTPYKIMSUIAp YIYH KPUTHK XapopaT
500°C ne6 kalysn KHJIMHAIM. Enrun IApOUTIAPUHH
TaxXJ M KIJIUII acOCHIa KOHCTPYKIMSHUHT OJIOBOAp-
JIOIIUIMK YeTapacHHUHI KUMMaTHHU aHWKJIAIl Y4YyH,
arap roKjama TYIUK MEbEPAAH Ce3wIapiau Japakana
(dapk KwIMIM MYMKHH OVyiica, KyTapuO TypyBYH
KOHCTPYKIMSUIAPHUHT OJIOBOAPIONUIHK derapaiapu-
HH SKCHEPHMEHTa]T EKM XHUCOOJaml yCyJUIapH Xam
nHOOaTra onuHAU. TagKUKOT MIIMAA Maxamiuil XxoMm
aménap uemeHt (M400), TepMOBEPMUKYIUT, KyM,
MHUKPOKpPEMHE3EM, HATPUIKapOOCHMETHILEILIION03a,
BOJUTACTAHUT MHUHEpaiH, 0a3ajabT TOJAa Ba CIJIMKAT
TapKUOJIM FOBAKIOp TpaHyJlajap acocuiaa E¢rod, Me-
Tall Ba TEMUPOETOH KOHCTPYKLUSJIAPHU OJOB Ba
HCCUKJAH XHMOSUIOBUM KypUJIUIN apajaliMalapuHu
(Kypwiin  mactacd  Ba CYBOK) OJMIN, yJapHU
KyIutant,GU3uK-MEXaHHK Ba TEPMHK XOCCAJApHHU
yprauumnniapOyiinda KeHr KaMpoOBJIM Takpubanap
YTKa3WIMINM HATWXKACUJard WIMHUI  acocllaHraH
Ha3apuil Ba aMaauil HaTHKanap OJMHIAH.

TaxxpubanapHUHT NacTIaOKK OOCKMYWIa MaXa-
Ui XOM aménap IEMEHT, TePMOBEPMUKYIHT, KyM,
MHKPOKPEMHE3EM, HATPUIKapOOKCHMETHIIIIEIUTIO-
7032, BOJUTACTOHUT, 0a3albT Tojla Ba CHJIMKAT Tap-
KUOJIM FOBAKJIOp TpaHysnagap Kabu KOMIIOHEHTIap-
HUHT UCCHKJIMK YTKA3yBUaHJIHMK, TEPMHUK OapIOILIH-
UK, (U3MK (KATTUKJIWTH, FOBAKJIIMTH) Ba KUMEBHMA
(xuMéEBHi (haoJUIMTH) XOCCANAPUHMHT 3appadanapu-
HUHT yIYaMHd Ba TEOMETPHK MIaKIM Ba OomlIKa
KypcaTkudiapra OOFIMKINTH YPraHWiIINd

Keiimarzn OOCKMY TagKUKOTIApJa OJIOB Ba HC-
CHK/JaH XUMOSUIOBUM KYPWJIMII apajamiMajapaHuHT
nacTiabKy TapkuOiapu oiIMHHO ymOy TapkuOmap-

silicate, thermal resistance. metal, reinforced concrete,

HUHI aCOCHH HMCCHKIWK YTKa3yBUAHIUK Ba OJIOBOAp-
JOLUIMKHA OIIMpHII Oyir4ya Xoccajlapu TaJKHK
KUJIMHIA Ba yHIOy SIHTH OJIMHTaH TapKUOJapHUHT
caMapaJIOpJIUIrHMHE TACIUKJIOBYM JACTIa0KH HATHKa-
nap onunau (1-xaasan).

1->xaaBai.
STHrU onMHraH TapKUOIAPHUHT METAJT KOHCTPYKIIUSI-
JIApHU CTaHJAPT EHFUH IAPOUTHAA XOCHUI OYIyBUH IOKOpHU
Xapopariapra TeHI' LIapouTJIapJard UCCUKJINK OKUMUIAaH
XUMOSI KHJTHII CaMapaJopJIUTHHK YPraHUI HATHXKAIAPH

Tanabd kunuHaIN-
raH oJoBOapzo-
[UTHK Yerapacu

(coar) Gyiinua

EHFUHIaH XUMOSI-

JIal KaJuHIIATH,
MM
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AKMHI Maccacu,

Kr/™M°
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650 (0,42] 16 |16 |32[32(36
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FCPMOBCPMHUKYTHT- 450 10,33] 25 |30 |40[5060
HaTpUIKapOOKCUMETHII-

LIeJLTI0N03aIIH TAPKUO

ILleMeHT-CHIIUKAT FOBAKJIA
rpaHyia-06a3ajabT TOJIaIN
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ILlemeHT-TepMOBEpMU-
[KyJIUTIN TapKuo
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Axrn Tapkmb 6unaH uwnos
OepunraH éro4 HamyHacm

Axrn Tapkmb 6unaH uwnos
GepunraH MeTann HamyHacu

Axrn Tapknb 6unad nwnos  AHrv Tapkubnapnapra 1000-1200
6epwunraH Temup-6eToH °C raya TepMuK Tabcup Gepuiu
HamyHacu opKanu cuHaLl xapaéHu
1-pacM. SIHrHM OJIMHraH 0JIOB Ba MCCUKJIMKIIAH CAKJIOBYH
apajaniMa TapKuOJapUHUHT EFOY, METAJLI Ba TEMUP-0ETOH
KOHCTPYKIUSUTAPHUHT HAMYHaJIapH Ba ()parMeHTIapura
TEPMHUK TabCUP TAXpUOa xKapacHnapu
[lyHuHTIEK, Takaud 3THIAETraH OJIOB Ba UCCHK-
JTUKJaH CaKJIOBYM apaialiMa TapKHOJIapUHHUHT EFOY,
METaJUI Ba TeMUP-O0ETOH KOHCTPYKIHSIAp HaMyHaa-
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pu Ba (parMeHTIapura TEPMHK TabCUp OepuIIraH-
JlaTh camapaJopiuruHu 6axonam Oyitmua TakpuOa-
map YTKa3WiIId Ba WXKOOWH HaTWXKalap OJIMHIM.

Taxpuba xapaéunapu Ba HaMmyHanmap l-pacmua
KEJITUPUJITaH.
by ——
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1-pacm.Erou MaTepuain 010B6apIOULTHINTHHH OLIH-
pui camapaaopiuru. 1) rakinud stunaérrad Tapkud Ou-
JaH €rou HaMyHacura UIIoB 6epuirania; 2) Poccus
OJIMMIIApU TOMOHH/AH MIITA0 YUKMIAETraH TapkuO OrIaH
UILIOB Oepwirana; 3) Tapkud UILIOB OepHIIraH HaMyHa
OWIaH CHHANTaH/AA.

OnoB Ba MCCHKIAH CAKJIOBYHM KypPHJIHUII apasiari-
MaJapUHHUHT TapKUONIapuHH Taiépiamna TaHenad
OJIMHTaH acOCHN KOMITIOHEHTJIAPHUHT IOKOPH AUCIIEP-
ClK 3appadanapuaal Qoigananmwiay. bymap mement
(M400), TepmoBepMHUKYIUT (TUAPOGOO), KyM, MHK-
pOKpeMHe3EM, HATPUHKaPOOCHMETHIIIIEIUTION03A,
BOJUTACTAaHUT MUHEpaiH, 0a3ajabT TOJAa Ba CHJIMKAT
TapKUOIU FOBAKAOp TpaHynanapaup. SHru Tapkuo-
JAPHUHT KYpWIHII KOHCTPYKLUHMSUIADHU OJIOB Ba
IOKOpH JIapakaJiard UCCHKJIMK OKMMUAAH XUMOSIall
(DYHKIMSICHHU TapKUOHHHT acOCHH KOMITOHEHTIIapH
Oynran TEpPMOBEPMHUKYJIHNT, FOBAKIOP MHKPOKPOMHE-
3éM Ba CHUIMKAT TapKUOJIU IpaHyIanap 6axapaiu.

TaakukoTIap JaBOMHIA SHTH OJMHTaH EHFUH Ba
UCCUKJIMKIIAH XUMOSJIOBYM TapkuOnap OunaH Erou
MaTepualljlapura HMIUIOB Oepwin0, ynapra Maxcyc
neuna 800°C xapopar 30-35 makuka maBoMuaa Tep-
MUK Tabcup Oepwinu. CuUHOB maiiTuaa MIUIOB Oe-
pwiran €rod HaMyHalapura TEPMUK TabCHp Oepulll
xapopatu 750-800°C ra, Ku3aupuin BakTu 3ca — 55-
60 makWKaHW TAIIKWI KWITaH XON/a, arap KU3IUPHUII
JaBOMHJIA XUMOSI KOIIAaMacH Y3WHHUHT CH(aTIapuHH
cakyad KoJica KU3UPHIN BAKTUHH Y3aUTHPHIN UMKO-
HUATM 5bTHOOpra ONMHraH. FErou MaTepuanapHu
OJIOBOAPAONUIMINTHHN TAAKUK KWINII yIyH HKKH
TypJarun KOMIIO3UIMSUIM TapKUOIap KYJJIaHWIOH Ba
CHHOBJIAP MKKH THIAArH EFod OYmaxiiap HaMyHaaapu
Ounan yrkazunau: OoupuHuncu — 90x55x25 mMm V-
yamMra sra Oynaxnap Ba ukkuHuucHu — 150x60x30 mm
ymuaamra sra Oynran 6ynaknap.

Va4oBnapHH YTKa3UII acOCHAA OJMHTAH HATHXKa-
Jap WYHU KYPCATIUKH, aXKpaubd YMKKaH Ta3JapHUHT
xapopaT OVilnua 3HT KaTTa KYypcaTKud XMMOsIaHMa-
raH CHHOB HaMyHaJa Ky3aTwian. MoumoB 6epummaran
CHHOB HAMYHACHHH II€Yra KHpHTraHaa ¢aoy EHUII
KapaéHu OonUIaHAM Ba 5 JaKUKa HYWIA Y3UHUHT
20% wmaccacuHM HYKOTIM Ba 03acH >Kyda KyHau-
pWIraH KYMUPCUMOH XoJjarra YTAu. DHr oyioBOap-
JIoII TapKuOiap cudatuia FKOPH AUCTIEPCIH BOJUIA-
croautHHHT 30, 40 Ba 50 macc.%ra sra TapkuOIapu-

Ja Ky3aTwiaad. byHnai TapkuOnap OniaH KOIUIaHTaH
OYJaKIapHUHT CHHOBHJIA l03ara KellraH xapa&Hiap-
HUHT KyHuzara xoJjaTiap Ky3aTWiau, Oy skapaéHiap
axpanub YMKKaH ra3lapHUHT Xapoparu Oyinda Oei-
runanrad 9-10 makuka moOaiiHMga axpad YMKyBUH
raznapauHar xapopatu 145—-150°C Hu Tamkum Kuiaw,
Oy aca Korulama OWiIaH MILIOB OepuiiraH €ro4 Hamy-
HaJapuia EHUI JApaKaCHHUHT MACTIMTHIIAH JaJio-
naT Oepu.

Metann KOHCTPYKIUSIIAP YIYH FOKOPH XapopaT
TabCUPUIAH caMapaiy XHMOSJIAIl YCYJUIAPHHU TO-
MUII  MaKcaJauaa oJIoBOApAoIn TapkubOiap OwiiaH
TAAKUKOTIAp YTKasunau. byHna Taakuk 3TUnaérran
0JIOBOAPAONI TAPKUOHWHT TY3HWJIMINHM KyHHIaruiap-
naH ubopat 6ynan: 20 Macc. % BOJUTACTOHUT KyKYHH,
20 macc.%, TepmoBepMuKynut, 30 macc. % Kym Ba 30
Macc. % HeMeHT TapKuO TonraH. SIHrH TapkuO Owinan
KOIUIAaHTaH METaJUI HaMyHAacWIa Xapopar TabCUpd
BakT 35 makukara TeHr OynraH. Metamn ro3acumaru
XapopaT XpOMeNb-alllOMENb TepMomnapa &paamMuaa
Vmuannu. Komama OuiaH KOIJIaHTaH METajul HaMy-
HacMHU 35 fmakuka JAaBOMHIA  KU3IUPUIHILA
HATIKACUIa YHUHT 103aCHIa BU3yal KHXATIaH y3ra-
pHILLIAp aHUKJIAHMAJIH. Vrkasuiran Taxxpudanap me-
TaJU1 OyIoMIIap Ba KOHCTPYKIIMSIIAPAATH SIHTH TapKU-
0Ji1 0J10BOApOII KOIUIAMAIIAPHHUHT caMapajiopiIuTh-
HU Oaxosam OyWn4a 3KCICPUMEHTIAp HaTWXajlapu
VIAQPHUHT IOKOPH CaMapaJIopiIMKKa 3ra SKaHIUTHHH
TacauKiIaau (2-pacm).
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2-pacM.MeTa/LIHMHT 0J10BOAPIOIIMINTMHH OIIHMPHU LI
camapajopsuru. 1. Taknud stunaérrad Tapkud OuiaH
€ro4 HaMyHacHra UnuioB Oepuiranna. 2. Poccus onmumiapu
TOMOHM/IAH MILTA0 YUKWIAETTaH TapKUO OMJIaH UILJIOB
6epunranaa.3. TapkuO unuioB Oepuiran HaMmyHa OuIaH
CHHAJTaH/a.

CuHoBNapna OWHONAPHUHT TEMHPOCTOH KOH-
CTPYKIUSJIAPUHU, YCTYHJIAP, pUTEIUIap, 3JIEMEHTIIap
opaculard yJaHWUIUIAp Ba OWPHKMallapHU XUMOS
KWIHII Y9yH WNUIa0 YUKHWITaH SIHTH TapKHOIU OJIOB
Ba WCCHKIAH XHMOSUIOBYM CYBOK TapKHONapHIaH
(doitnananmnau. SIHTM OJMHTaH OJIOB Ba HWCCHKJaH
XUMOSJIOBUM KypWIHII apajammManapi TapKuoap
OWnaH KOHCTPYKIUsUIAp (parMeHTIapy I03aCHHU
KOIUTAIl MEXaHW3AUWUIAINTaH YCYIAa aMaira OIIH-
PHITIN.

TagkukoTIap JaBOMHIA AHWKJIAHIUKH HWILIA0
YUKWITAH OJIOB Ba MCCUKIAH XUMOSJIOBYM KYPYITHIII
apanammManapu (CyBOK Ba KypWIHII HacTalapu) Ma-
TepUaUTapy KaTJIaMlIapy OUp BaKTHHUHT ¥3Uaa KOPpPO-
3usira Kapiid XuMosi Basu(pacuHu XaMm Oaxkapai,
NIYHUHT YY9yH CYBOK KaTJIAMUHHU CYpHII OWJIaH Me-
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TaUT ~ KOHCTPYKUMSUIADHH  OJOBOAPIOUUTHIIUTHHH
omupuil OuiaH Oupra KOPpO3UsSIaH XaM camapau
XUMOSUTAaHWIIM TAabMUHJIAHUIINTA SPUIIIIA. Me-
TAUT KOHCTPYKUWSUIADHUHT CHPTIApU EHFUHIAH
XUMOSUIOBYHM KOIUTAMANIAPHU CYPHUILIIAH OJAMH KHD,
YaHT Ba €Flap/iad TO3AIAHAIN.

Cauparnb cenmm ycynmu €paamMuaa CyBOK KWJIH-
HAaIuTaH Io3ajap, CYBOKHHHI acoCTa EHHIIUIIINHA
OLIMPUII Y4yH nactinab cyB OWiIaH HamJIaHAIW Ba
CYBOKHHM KEpaKId CYIOKIUK Japakacuaa CeIIIn
Bal20 maKkuKajIvK TEPMHK TabCUPra Ay40p STHIAH (3-
pacm).

M3znanuninapaa KoriaMaHu Tak€piam Xamaa Xxap
xunl (€ro4, MeTayl Ba OETOH) CUPTJIAPHH CYBOKKA
Taiépail, CyBOKIM KATIIAMHH CYPTHUIN Ba TEKHCJAII
Oyiinya Oup KaTop TAaIKUKOTIAp YTKaswiau. byHna
M3TaHUNUIAD Xap XWiI [O3aJAPHUHT Y3WUTa XOCIHK
JKUXATIapH BTHOOPra OJHMHTAH XOJIIa aMalira OIH-
punay. EHFMBIAH XMMOSIOBYH TepPMOBEPMHUKYIUTIN
CYBOKJIapJa TYIAUPYBUMIAD cH(ATHIA MaxCyc HIII-
JoB Oepuml opkanu THIpodoO xoccacH KydalTH-
pWITaH TePMOBEPMUKYJIUT, OOFIOBYM cudaTnaa Map-
kach M400 nman mact OynmaraH Te3 KOTYBYHM HOPT-
JTaHIIEMEHT UIDTaTHIIn. KaBapukiiaHraH BEpMHEKY-
TUT (TEPMOBEPMUKYIHNT) EHFUHAAH XHMOSIJIOBYH
CYBOKJIap TapKHOWIa acOCH FOBAKIMKHA TabMUH-
JIOBYM KOMITOHEHT cudaruna unuiatwign. LlyHaunr-
JICK, CIJIMKAT TapKHOJIM FOBAaKIOp TpaHyjalap Xam
SIHTH OJIMHTaH CYBOK TapKUOJapia WUCCHKINKHU ca-
Mapany H3oJsnusiam  QYHKIUACHHE — Oakapanu.
TepMOBEpMUKYIUTHH HIUIATHIINAH OJAWH YHUHT
TYKWIQUraH XaKMUH Maccacu 3UWINTH, JI0H (3appa)
TapKUOW Ba HAMIIMTUHH OCNTWIIAHTaH HOpMalapiaaH
omub KEeTMACIHIH, KyM 3appadacHHUHT MaKCHMAl
Hupukmurn 2-2,5 MM JlaH OIIMaciuru wuHoOaTra
ONuHM. EHFUHIAH XUMOSANOBYM CYBOKJIAPHUHT Tap-
KHOUTa TOJJIM MaTtepuan — spuil Xxapopatu 1200°C
JaH KaM Oynmmarad 0a3anpT ToJa WIUIATHIAW. MuHe-
pan naxranu 3uwiurd 150-200 kr/M® Ba 3HT #inpuru
6-8 MM Oyiran rpaHyna (oHa) KYpUHUIIUAA KUPH-
THIIIH.
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3-pacm.TemMupOeToH KOHCTPYKIMSAJIAPHUHL 0J10BOAD-
AOULTMJINTHHH OIIMPHII camapajaopauru.l. Takmmd
9TUNAETraH Tapkub OunaH EFou HAMyHAcUra UILIOB Oe-
pwiranga. 2. Poccust onuMiiapi TOMOHHIAH HIIITA0
YUKUIaETraH Tapkuo OuiaH unuioB Oepuiranaa. 3. Tapkuo
UIIOB OepuiiraH HaMmyHa OHIIaH CHHAJITaH/a.

EHFMHIAH XUMOAIOBYM CYBOKJIAPHHHI KOPHIIMA-
JapvHHM MIUIATUIIAA apajaliMaHuHr Oapya KOMIIO-
HEHTJIapura 3ra OyJraH CyBOK apaialmMacuaaH (Qoii-

JaJaHWII MaKcaara MyBO(HUK, apaialiMantapHi CaHo-
aT MIAPOUTIApHUIA YITyKCH3 EKM IUKIMK XapaKaTiIn
CTaHJIApPT MaXOYpHil apanamTupradiapaa Tanépian-
au. Apanammanu Tai€piamiga TYIIUpruyura aBBall
TYIAUPYBUM MOAJIANAP, CYHIpa OOFJIOBYM TallUIAHIM.
bazanbT TONA Ba CHITMKAT TApKUOJIM FOBAKIIOP TYIIH-
pyBUWIapHu  apajamrtupuml  gaomwuinmura - 0,5
JaKUKa, OOFIOBUMHM CONTaHAATH apaalliTHPHUII -
BOMUMJIMIH 1,5-2 makuKaHu Tamkuna Kuagd. OJuHras
0JIOB Ba UCCUKJAH CAaKJIOBYM CYBOK apasalliMacy mMac-
ca Oyitmua 5-6 % maH Kyn OyiIMaraH HaMIIMKKa 9Ta
Oynumu Kepak. SIHTH onuHraH EHFUHIAH XHMOSUIOB-
YU CYBOK KOMIIOHEHT HHUcOaTiIapu Ba (PU3NK-MEXaHUK
XapaKTePUCTHKANAPU TYIHK Ypranu® uukunam (2-
JKaIBaN).

CuHOBap naBomuja Oajkanap Ba OOIIKa METasll
KOHCTPYKIMSIIAp EHFUHOAH XUMOSUIAII KOIUIAMAacH
KATJaMUHUHT KQJIWHJIWTH KOPUIIMAaHWUHT XaXMHUN
maccacu 400-450 kr/m® naH kam Gyamaranaa oJoB-
Qapaoummc yerapacu 2,5-3 coaTHHW TaIlIKWJI KWJIJIH.
YTKa3uiran TagKUKOTIAp HATWXKaJaph acocupaa Iie-
MEHT TapKuONM CHFUHAAH XUMOSUIOBYM KypPIUTHIN
apanammManapi (CyBOK Ba KypWIMLI HIUIATHIYBUU
nacrajap) uiriad YUKApUIIHUHT SHEPTUSATEKAMKOP
TEXHOJOTHACH sipaTiwiad. OnuHTaH MaTepuaap-
HUHT KypHWIHII MaTepuajuiapd Ba KOHCTPYKLHUSUIIAP-
HUHT (PU3UK-MEXaHWK Ba MCCUKJIUK-TEXHUK XYCYCH-
ATIApUra TabCUPIApHH TaKiu( dTWIAETraH SIHIH
TapKUOIU CYBOKJIAPHU KYIUTAIl OJOBOAPIOULTHKHIHT
omMpHIl OYiNYa FOKOPH KYpCaTKUYJIapH dTa SKaHIIH-
TH WIMHUH HCOOTHHH TOTIH.
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Maxannuit xoM aménap 1eMeHT, TEPMOBEPMHUKY-
JHUT, KyM, MHUKPOKpEHE3EéM, HATpHi KapOOCHMETHII-
IEJUTIONI03a, BOJUIACTAHUT MUHEPaNH, 0a3aibT Toja Ba
CHJTUKAT TApKUOIM FOBAKAOp TpaHylajgap acocuaa
SIHT'M TapKuOJIM, €FOY, METaJUl Ba TEMUPOETOH KOH-
CTPYKUMSUIAPHU OJIOB Ba HCCUKIUKIAH CaKIOBYU
apajalmiMa  TapkuOIapy  ONMHraH. Y TKa3WiraH
Takpubanapaa sIHTH OJHMHTaH OJIOB Ba MCCHUKIHKIAH
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CaKJIOBYM apalialiMa TapKUOJIapH acOCHAard KoIuia-
MaJapHUHT OWHO Ba WHIIOOTJIAD KOHCTPYKIVSIIAPH-
HUHT TepMmukOapponumruan  20-25% r1a, My-
craxkamiuruan 10-15% ra, TepMHK Ba OYHMK OJIOB
Tabcupuaa aeGopManusUIaHUIITa yapan BakTuau 10-
15 % raya ommpmimmmura 3punimiaa. Maxammii Xxom
aménap MeMeHT, TEPMOBEPMHUKYIIUT, KyM, MUKPOKpe-
He3éM, HaTpUH KapOOCHUMETHIIIEIUTIO03a, BOJIacTa-
HUT MUHEpaau, 0a3albT TOJAa Ba CHJIMKAT TapKUOIU
FOBAKIOp TpaHylajap acocuaa SHIM TapKUOIapHU
ONIMII Ba HWIUIA0 YWKUII TEXHOJOTHSICH HIIa0
yukunan. KOxopu nucnepcnvk gapaxacuaarud BoJuia-
CTOHUT MUHEpAIX OWJIaH HATPUIIIM CYIOK IIHIIA aco-
CU/Ia OJIMHTaH CWJIMKAT TapKUOJIM FOBAKJIM TpaHyia-
Jap XOCHI KWIUII ycyiau wnuiad gukmimu. FOxopu
Japaxanard OJoBOapJonl apanuiaMalid  Koriama
SKAHJIUTH YTKAa3WITaH TaxpuoOanap acocuja ypra-
HUJIJIH.

OnoB Ba UCCUKJIMK/IAH CAKJIOBYH apaiaiiMaly sH-
rH TapkuOnap OwnaH WIDIOB OepwiraHaa €rod KOH-
CTPYKIUSCH HaMYHAIAPUHHUHT OJIOBOAPIOILIMIIATH-
HU 600°C Taya omMpUIIl UMKOHUSTH Maijo OYyiraH-
JIUTH Ba METaJUl KOHCTPYKUHUSUIApU HaMYyHaJapUHUHT
onoBOapronumwmruau 3ca 1100-1150°C raua omm-
pumira spunmwirad. [llyHuHrIek, TeMup-0eToH KypH-
JUII KOHCTpYKIMsutapu HamyHajapura 1150-1200°C
raJa Xapopariy OYMK OJOB Ba TEPMHK TabCHpH Oe-
priranna, TeMUp-0€TOH KOHCTPYKIUSUIAPUHHUHT Tep-
MUK Ba O4uK oJoB Tabcupuma 1200°C xapopar
TabCcHpHUIa XaM JieopManusra yapamMacianura Ba My-
CTaXKaMIIHK XyCYCHUSITIIapUHU WYKOTMaCIHUTU
AHUKJIaHIH.

Taknud sTHIaéTraH SHCU OJMHIAH OJIOB Ba MC-
CUKJIMKAAH CaKJIOBYM KypPWJIMLI apanaliMajapuHUHT
TapKUOWHU KEHI CaHOATJAIITHPUII OpKAM HHiIura
MUJLTHAPIIA0 CYM MHKIOPUAA TAXMHUHHA UKTHCOIUN
camapa KeJITHPHIIN OulaH Oupravkia, ¢Fod, MeTaul
Ba TEMHpP-OCTOH KOHCTPYKIHMSJIAPHH OJIOB Ba WC-
CUKJIMKJIaH XMMOSsJIAll OpKaJii, OMHO Ba MHILIOOTIIap-
HUHT MYCTaXKaMJIMTH Ba (OWJANIaHUII MYIJATHHU
y3aUTHPHUIIHN TabMUHIaNTa 3pumuirad. 1y ounan
Oupranukaa, €HFUHJIAD MalTUa KOHCTPYKLMsIIApU-
HUHT oJioBOapjonumk BaktuHu 10-15 nakukarauda
V3aWTUpUILIM 3Ba3ura, aBapus-KyTKapyB HIUIAPUHU
TAIIKWUTAIITUPUIITHUHT  CaMapaJOPJINTHHU  OILIUPH-
M MYMKUHJIMTH aHWKJIaHrad. Takiaud stunaérran
SHTM TapKUONM apanammanap OwiaH KOIUIaHTaH
€rou, TeMHUp Ba TeMHP OCTOH KOHCTPYKIMSIAPHHUHT
KUWMH €HyBYaH I'ypyXra YyTUIIUTa SPULLHATIIN.

YK 624.011

IOkopu nucriepcni KOMIIOHEHTJIAP BOJUIACTOHUT
Ba MHUKPOKpPEMHE3EM acocuia TeMHpPOETOH KOH-
CTPYKUMSUIAPHU IOKOPH Xapopatiapra OapIoInIHin-
THHU OIIMPUII XYCYCHATHra d3Ta OYNraH KypWIHII
apananmManapu Tapkuonaapu uiuiabd yukwimy. Bona-
CTOHHUT MHUHEPAJMHUHT TEPMHK Ba HCCHUKIHK (PH3HKA-
chura ouj XyCyCHSTIapHHU YpraHHUIUIAP acoCHaa
UIDTa0 YUKWITaH MEXaHW3M YJIapHHUHT acoCHAa Tai-
€praHraH OJIOBJJAH Ba MCCHKJIHMKIAH XUMOS KHITYBYU
TapKUOIAPHUHT JacTIa0KU OJIOB Ba HCCHKIIUKKA Oap-
JOUUTIINK camapagopiurd ommprirad. lly Omman
Oumpranukma, Xap Xwil JUCIEPCHs] XyCyCHSITHTa dTa
OynraH BOJUIACTOHWTIIAD Ba yJiap acocuja uiiad
YUKIWITAaH apalaliMaIapHUHT TEPMHUK Ba OJIOBIAH
XUMOSUTAI XYCYCHATIIAPY YIAPHHHT TepPMOIpaMMa-
Japura ouja 3HAOTepMUK 3 dekTnapu OwiaH y3BHiA
xoJa OOFNIaHWINM aHWKIAHAW. BommacToHuT MuHe-
PATMHUHT TEPMHK XYCYCHSITIApHra TabCHP KUJIHIIL
acoculia BOJUIACTOHHTHH Ba YHUHT acocuaa HIuiab
YUKAPWITAH TapKUOJAPUHHUHT TEPMUK Ba UCCHUKIHK
(usuKacura ouJ; XyCyCHATIApUHHN OOIIKAPHUIT YCyIl-
JIapy UIIad YMKHUIIH.
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EPTYJIAJIAP KOHCTPYKIIUAJIAPUHU BUHOHUHI UCCUKJIUK XUMOSICH
JAPAKACH TAJTABJIAPU ACOCHJIA TEIIVIO®U3UK XUCOBJIAI

Tynakos Duamypan CanoMoBuY, - TEXHUKA (aHIapH JOKTOPH, mpodeccop B.O.;
KypoOonos Ammxon Capabek Y¥iau - MyCTaKuI U3JIaHYBYH
AxmartoB Typryn Mup3oxua Y¥iau MarucTpant
CamapkaH[ 1aBJIaT apXUTEKTYPa-KyPIIHII HHCTHTYTH

Epryna neBopnapu kyn xoiulapza noinesop Bazudacunu 6axapaiu. dakar, TallKU KOHCTPYKLUUSUIAPHU IPYHT OUIaH
TYTAIITaH Yerapacy NCCHKIHMK M30JIIMs OMIaH XUMOSUIAaHTaH OYIraHiardHa ylapHN WUITOHWIN UILIATHIN MyMKHH O¥ma-
. Ep ocTi Tamky KOHCTPYKIMSTAPHU MCCHKIMK M30JIANMS OMIaH XMMOsUIAIlTa acochi cabab, ep OCTH TaIIKH KOH-
CTPYKLMSIIAP OpKalu HyKoaaéTraH UCCUKIMK MUKIOPH, OMHOIAH yMyMUH HYKomaérran MCCUKINK MUKAOpuHU 20% raua
O¥JIraH KUCMHMHU TAIIKWI >TUIIUIUp. EpTyna xoHacu uCUTHITaHIa, UCCUKIIUK U30/1Hs KaTIaMy epTyila IEBOPUHU MY3-
JalIiaH XUMOos KUIa1, KOHAEHCATHH, HAMJIMKHH Maiifo OYIMITHHE Ba MOFOP OOCHIITHY PHBOKJIAHUIIINHN OJNAUHU OJUII-
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ra épaam 6epaiu.
Kanut cy3aap: xucobuii Temriepatypa, UCCUKIMK MHEPIUICH, UCUTHIIQJANTaH, HCHTHIMAWIUraH, 1032 UCCUKINK Oe-
pui K03QHUIHMEHTH, TEPMHUK KAPIIWIUK.

CreHbl 10/1BajIa 4aCTO BBINOJHAIOT QYHKIMH (yHIaMeHTa. TOJIbKO TOraa MX MOXKHO OyAeT HaJeKHO HCIIOJIb30BaTh,
KOrJa rpaHulia, Mpuierarmas K FpyHTy Hapy>KHbIX KOHCTPYKUUH, OyaeT 3auuiena Terionsosiniueid. OCHOBHAs MpUYH-
Ha 3aIUTHI MOA3EMHBIX HAPYKHBIX COOPYXESHHUH TEIUTON30JISIIMEH 3aKII09aeTCsl B TOM, YTO KOJIMYECTBO TEIUIa, TEPSIeMOTo
Yyepe3 MOA3EMHbBIE HApY)KHBIE COOPY)KEHHS, COCTABISIET YacTh OT OOIIEro KOJIMYECTBAa TEIUIA, TEPSIEMOTo 3[JaHUEM, 10
20%. Korna monBanpHOE MOMENIEHWE OTAIIMBAETCS, CIOW TEIUIOM30JIALMY 3allMIaeT CTEHY I0/Baja OT 3aMep3aHus,
IIOMOTaeT MPEeJOTBPATUTh 00pa3oBaHKe KOHCHCATA, IIOSBICHUE BIark U pa3BUTHE IPECCOBAHUS TUIECEHH.

KawueBrble ciioBa: pacueTHas TeMIiepaTypa, TEIUIOBas UHEPIIHs, HATPEThIH, HEHATPEThIH, TTOBEPXHOCTHBIN KO3 H-
IIUEHT TEIUIOOTAa4YH, TEPMUUECKOE CONPOTHBIICHHE.

Basement walls often perform the functions of a foundation. Only then can they be reliably used when the boundary
adjacent to the ground of the external structures is protected by thermal insulation. The main reason for protecting
underground outdoor structures with thermal insulation is that the amount of heat lost through underground outdoor
structures is a part of the total amount of heat lost by the building, up to 20%. When the basement is heated, a layer of
thermal insulation protects the basement wall from freezing, helps prevent the formation of condensation, the appearance

of moisture and the development of mold pressing.

Key words: design temperature, thermal inertia, heated, unheated, surface heat transfer coefficient, thermal resistance.

Xo3upru KyHna Y30eKMCTOHZA amania Kyiuia-
Hunaérran KMK 2.01.04-18 "Kypunum HMCCHKINK
TEXHHKAacH"na OWHOJAp Ba XOHATAPHH HUCCHKJIUK
XUMosicH OVitnua y4 fgapaxara OynuHrad. bynma Ou-
HOJIADHUHT MCCHUKJIMK XUMOSICH JJapakacura Ba Kypu-
TV SKOMWHUHT TParyc-CyTKa KypCcaTKHYura OOFIIHK
X0J11a TallKy JEeBOpJap, YOpAOKCU3 TOMJIap Ba 4Op-
IOK &mMaryiapy KaOW TaIlKu TYCHK KOHCTPYKIHUSUIAp
YUyH HCCUKJIMK Y3aTHINTa KApIIWINKHUHT Tayad
STUIITaH KUMMaTH OeJITMIaHTaH.

Hccukimuk XxuMosicu OYinda OMPUHYH Japaskain
OMHOJAPHUHT TAIlIKU TYCHUK KOHCTPYKLIMSUIAPUTA MH-
HUMaJl CAaHUTApUSA-TUTHEHA Tanadiapu KyHuIraH.
Bynnmait OuHOMap TamIKM TYCHUK KOHCTPYKIIHSUIAPH
y4yH OENTWjaHraH MCCUKJIMK Y3aTHINra KapIIWIHK-
HUHI MEBEPUN KHWMATIapu KOHCTPYKLUSHUHI HC-
CUKJIMK MHEPUUSACUHM XucoOra onrad xomnna (1) dop-
Myna épaaMuaa aHuKIaHaaurad Ro'® HMHT Kuii-
MaTJapuIaH yHYa KaTTa (apK KAIMaiIu:

(ty HI,‘H) n (1)

At o

Oy epna ¢ - XOHa MYKA XaBOCHHUHT XUCOOUH Temrie-
patypacu, °C, XxOoHaHHMHT Basudacura OOFIUK XOJa
HOpMAaTHB XYXXKaTiapJaH OJIMHAJN; /3 - TAILIKA XaBO-
HUHT xucoOuil Temnepatypacu, °C, TYCUK KOHCTPYK-
IS NICCUKITUK MHepuusicn D HuHT Kuiimatura OOFInK
X0J1/1a KaOyIl KWInHAIH,

Tp _
Ry =

, M2OC/Bt

A" =t, — 1, - XOHajaru MYKM XaBO Ba JEBOP MU-
KA CUPTHHUHT TEMIIepaTypajapu opacunmard ¢apk,
Mmebépnanras, °C; o - JI€BOp HMYKU CUPTUHHHT UC-
cukuk Oepum kodduumentu, Br/m20C; n - Tycuk
KOHCTPYKIHS TAIIK{A CHUPTHHHHITAIIKA XaBOTa HUC-
0aTaH XOJIATHHH XHCOOTa OyBYH KOA(PPHUIHCHT.

Hecuknuk xuMosicu Oyilnua MKKMHYM Aapakaiu
OMHONAPHUHT TAIIKH TYCUK KOHCTPYKIHSIAPH YIYH
Oenrwianrad  Ro'® HMHI KuHMaTiapu HMCCHKIUK
XUMOsICH Oyinda OMpUHYM Japakaar OWHOJApHUHT
TaIIKA TYCHK KOHCTPYKIHSAJIApH YUIyH OeNrHiIaHraH
KAAMaTIapial ce3wnapin aapaxana (papk Kuiaiau.
MacanaH, Tamky JeBopiap ydyH Oenruminanran Ro'"
HUHT KuWAMaTiapu OWHONApHUHT Basudacu Ba rpa-
Jyc-CyTKa KypcaTkuwiapura Oornmuk xoinma 1,6-2,3
MapTa Karra Kwinb Oenrwinanrad. ICCUKIMK XUMOS-

cu OYin4a y4uHYH Japakaid OMHOJAPHHHT TaIlIK{
TYCHK KOHCTPYKLUUSAJIapU y4yH Oenrwianran Ro'"
HUHT KHAMaTIapu OyHIaH XaM KYTpoK (GapK Kuiau.

KMK 2.01.04-18 nma, OMHOHMHT SHEPTHS TEX,aM-
KOPJIMTMHU TAMHHJIAIl MAaKCaJWAa, TaIlKd TYCUK
KOHCTPYKIMSUTAPHUHT WCCUKJIHMK y3aTHINTa KapIiu-
murd  Ro HadakaT caHUTapHUS-THTHEHA Taadiapu
acocua Genrunanran Ro'" JaH KUYMK OYJIMACIUTH,
Oanku xed OyimaraH/a UCCHKJIMK XUMOsCH Oyiuda
OMpUHYM Japakanu OHHONAp Y4YyH OelrujiaHraH
KAHAMATAaH XaM KHYHUK OYIMAaCIUry Tanad KWINHAIH.

JlaBnat Ba Maxayuini OrOJKET MaOJariiapu XHCOo-
OuzaH amalra OIMPHUIIAIUTaH Typap-KOH, IaBoJialll-
npodunakTuka, 0onanap Myaccacaiapu, Makrabdiap,
TUIEAnap, KOJUIexKIap, UHTEPHATIAp OMHOJApU KY-
PIIHINNIA, PEKOHCTPYKIUS KHJIMIIIA Ba KalUTal
TabMUpJIANIIa YIAPHUHT UCCUKIMK XUMOSICH Oyinda
JapaXaCMHW WKKWHYH Aapaka KWinb Oenruiam 3a-
pypiuru tanad KwiuHaau. BromkeTnan Tamkapu ma-
Onariap acocuaa 0apro 3TUIAJANUTAH, PEKOHCTPYKIIUS
KWIMHAIUTaH Ba KamUTal TabMHUpJIAHAIUTAH Ty-
papKoii, )xamoaT Ba caHOaT OWHOJApH y4YyH JIOWHXa
TONMIIUPUFUTa OWHOAH HWCCUKJIMK XUMOSCH Japa-
JKACHHU MKKWHYM €K YYMHYH Japaxka KaOyJl KWIHII
TaBCHUS ITUIA]IH.

BuHOMapHUHT UCCHKIIMK XUMOSUIAII JapaKacH Ji-
oiiMxa TOMIUpPUFHIA OeNruiaHajd. BUHOHWHT wuC-
CUKJIMK XMMOSICH Japa)KaCMHW OWPHHYH Japa)kajiaH
IOKOpH KWINO JIoHMXajarania, yHUHT alpUM TYCHK
KOHCTPYKIMsUIApU YuyH Ro'® HHHI KUMMaTUHU OH-
pUHYH JIapaxa Oyinva KaOysl KWIMINTa pyxcaT 3TH-
nanu. JlekuH OyHnma OoOIIKa KOHCTPYKIMs E€KH OUp
HEeYTa TYCHK KOHCTPYKIMSJIAPHUHT TEPMHUK KapIiH-
JWTHHY, anbaTTa, OMUpPHUII 3apyp. byHman Tamkapw,
0apya TamKKM TYCHK KOHCTPYKUHWSUIAD OpKaIU
WYKOTHJIAJUTaH HWCCUKIUKHUHT YMYMHUH MHUKIOpH
WCCUKJIMK XUMOSICH JITapaKacH y4yH KaOyn KHJIMHTaH
Ro™ Oyiinya XucOOJaHraH MUKAOPAAH OLIMACIUTH
Kepax.

Kypwunr »xoiu y9yH HCUTHII MaBCyMUHHHT Tpa-
JyCc-CyTKaHU KYpCaTKMUWHH Kyiumaru ¢opmyia &p-
JaMUJIa aHUKJIAaHAIU:

D = (tB _tom.nep_) : Zom.nep. (2)

Oy epaa f, - XOHa MUKH XaBOHUHT XHCOOMIi Temmepa-
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lpobaembl apxumexkmypsl U cmpoumesnibcmaa 2022, Ne1
TypacH, °C; om.nep BA Zom.nep. - MOC paBuIlIAa, TAlIKA » ty — 1ty -
xaBo Temneparypacu < 10 °C 6ynran maBpparu yp- Ry =——————, M*"C/Br )

Taya Temmeparypa, °C ma, Ba yHHHI JAaBOM OTHII
JaBpH, CyTKaJa.

D4 xypcaTKMUHUHT KUAMaTHra Ba OWHOHUHI HUC-
CUKJAH XUMOS Japaxxacura OOFJMK XOJia TallKd
tycuk koHcTpykuus yayH KMK 2.01.04-18 nman wuc-
CUKJIMK y3aTWIIra KapIIWIMKHUHT Tanad JTHUJITaH
kuiiMati Ro'" anuknaHanu. JloiiuxanaHaérraH sSHTCU
KOHCTPYKIMS y4yH Kyhumaru Gopmyna EpraMuaa
aHUKJIAaHTaH WCCHUKJIMK Yy3aTHINra KapIIMJIMKHUHT
KuliMati Ry IOKOpUIa aHWKJIaHraH Ro'" KuiiMaT Ou-
JaH TakKocnanaau. Arap Ro>Ro™ mapr Gaxapuica,
O0uHO KaOyn KWIMHTaH HMCCHUKIUK XHUMOSICH Japa-
»Kacura MyBO(HK paBHILIA SHEPTUS TEKAMKOP XHCO-
OJraHaau.

1 5 1
R =—+>» —+— M2OC/Br 3
" Zle o 3)

R, = L+R,’(71’ +L, M2°C/BT

4
Qg Ay

Oy epna O; - ajoxuna KaTIaMJIapHUHT KaJIWHJIWTH;
Ai - Iy ajoXuia KaTiaamilap MaTepuaUIapUHUHT HC-
CHKIIMK YTKasyBYaHauk kod(uumentu, Bt/ m2°C.
O - JIEBOP TallK CHPTUHUHT UCCUKIUK OepuIr Ko3(d-
¢uumentn, Bt/ M2°C; R¢'™ - TamkM TYCHK KOH-
CTPYKUMSHUHI KEITUPWITaH TEPMUK KapUIWJIUIY,
m2C/Br.

buHOMapHUHT TallKU TYCUK KOHCTPYKLHMsIapura
SHEPrusl TEXKAMKOPJIMK HYKTau HazapuiaH Kynunaau-
rad Tanabiap KydaWTHPWITAHIATH MyHOcabatu Ou-
JaH XO3UPrU KyHJa YJIApPHUHI HCCUKJIMK y3aTHULIra
KapUIWINTHHA OIIMPHII MyaMMOCH A0i3ap0 OYymub
O6opmokna. By macanmaHu xan KWIMIO Y4yH, SbHU
TalIK TYCHK KOHCTPYKUHUSUIADHUHT HCCHUKIHUK Y3a-
THUIITa KapIUWINTMHY KaH4yara OLIMPUIL KepaKIUuIMHU
aHUKJAll Y4yH, YHUHI UCCUKIMK y3aTHULIra yMyMUH
KapIIWJIUTUHUHT XAKUKUW KUiIMaTu Ro® xakuma
MabIyMOT Kepak Oynanu. byHnail Mab1yMOTHU aHUK-
Jall y4yH KyWnJard ycyiuiapaas Goijaianuiajim.

1) Kypuiaérran MaByJl TalllKl TYCHK KOHCTPYK-
IUSTHUHT TapKUOWTa KHpPraH MaTepHairiap Xakuaa
aHWK MabIyMOTIap OYiaraH Xoiuiapia, KOHCTPYKIIHS
YUyH y3aTUIIra YMYMHH KapIIWIMKHUHT XaKUKHA
kuiimat Ro® cudatuna (3) éxu (4) dpopmynanap ép-
JaMula UCCUKJIMK Y3aTHUILUra KapUIMJIMKHUHT XHCO-
Onii KuiMatu Ry aHUKJIaHAIHA.

2) KoHCTpyKIUsl ydyH UCCHUKIUK y3aTHUILNra yMy-
MU KAPIIWIUKHUHT XaKUKUI KuiMatu Ro® anuxma-
Haau. by viHM TeMmeparypanapHu SKCIIEpUMEHTAal
Viualiap HaTWXKacua UKKUTA ycylja aMmajira OlIM-
PUILI MYMKHH.

Bupunun yeyn. Kymumua UCCUKIMK U30JSLUACH
VPHATWINIIM Kepak OYnraH KOHCTPYKLUS CUPTHIATH
MabJIyM HyKTalapja, yjlapra ypHaTWIraH TepMoOAatr-
guKIap EpaaMuaa Oup Heya CyTKa JaBOMHIA HUKH Ba
TallKd XaBO XamJa KOHCTPYKUUS HYKU CHUPTUHUHT
Temnepatypaiapu ymuaHaau. ONMHTaH HaTWXKajgap
acocujia TallKW TYCHK KOHCTPYKLUHMSHUHI HCCHUKIIHK
y3aTuinra Kapuanra Ro® Kyiuparu popmyna €pua-
MUJIa aHUKJIaHAIU:

(tg —T5) -0y
Oy epma tg - XOHa WYKH XaBOCHHHHT YIrdanuiap
JaBpujard yprada temmneparypacu, °C; ty - Talku
XaBOHUHT YIHanuiap JaBpHIard yprada TemIiepary-
pacu, °C; 1t - I€BOp MYKH CHUPTHUHHUHT Yirdamuiap
JaBpuaard yprada temmeparypacu, °C; op - IeBOp
WYKH CUPTUHUHT HUCCUKIMK Oepuill kod(hduimeHTH,
Bt/ M2°C
Ukxunuu ycyn. Bynna 6up Hewa cyTka gaBoMujaa
WYKH Ba TAllIKU XAaBOHUHI TeMIlepaTypajiapu OuiiaH
Oupranukaa KOHCTPYKLHMS OpKalnd YTaéTraH wuc-
CUKJIMK OKUMMHUHI KUMMaTH ¢4 XaM YiadaHaau.
OnuHran HaTWXajgap acochaa TallKH TYCHK KOH-
CTPYKIMSHUHT UCCHMKJIMK Y3aTHINTA KapUWiura Ro®
Kyiinaaru hopmyna épaaMuna aHUKITaHAI:

RV =17l ypocpy (6)
9o

Oy epma tg - XOHa HMYKM XABOCHHUHT Yirdaliap
JaBpujard yprada temmneparypacu, °C; ty - Talku
XaBOHUHT yI4anuiap JaBpHIard yprada TemIiepary-
pacu, °C; q¢ - xucoOuii maBp y4yH ya4aHTaH HC-
CHKJIMK OKMMHMHMHUI ypTadya 3W4iIMrd, Br/m%; yHHHD
KaiMatu Kyingard Gopmyna épramuaa XucoOiiaHa-
I
T gy 7)
Ty — T
Oy epma ¢ - WCCHKJIMK OKMMHHHU YITYallIapHUHT
XUCOOMiA JaBpu OYiWdYa ypraua XaKUKUA 3HUIIHTH,
B1/M?, Ttn - KOHCTPYKLMS TAIIKM CHUPTUHHHL V-
yalap JaBpBaaru yprada remmneparypacu, °C; s Ba
TR - TYCUK KOHCTPYKIHSI HYKA CUPTUHUHT TEIUIOMEP
SKMHUIaTd Ba OCBOCHUTA YHUHT TarWaard TeMIepary-
panapu, °C.

[llysman cyHr, TabMHUpJaHAJAWTaH TAIIKUA TYCHK
KOHCTPYKLMSHUHT HCCHUKJHUK Yy3aTHULITa KapUIMIUTU
Ro HUHr KuUHMaTH SHEpPrusl TEXaMKOPIUK Oyinda
Tanad STUIraH KuiiMat Ro'¥ ra TeHr 8Ku YHJIAH KaTTa
OYIMIIY IIapTUIaH KeMO YMKKAH X0J/1a, KOHCTPYK-
U YY9yH KyIIUMYa WCCUKJIMK Y3aTHINTa KapIIvin
AR o6 HUHT KUMMaTH aHUKJIAHAIN:

AR;,; =Ry =R, M2°C/Bt ®)

OHeprusi TeXaMKOPIWKHA TabMHpJall KyIinM4a
VpHaTUIIAAUraH UCCUKIUK M3O0JSLUICH KaTJIaMUHUHT
KaJMHIUTH Kyiunara gopmyna épaaMuia aHUKIaHa-
biv7H

d=AR,; I M, ©)

Oy epaa A - KymmM4a MCCHUKJIUK H30JIIUSICA CU(a-
TUAAa KYJUIAaHWIAJUraH MaTepHaJHUHT HCCHKJIUK
yrkazyBuannuk kodduuuentr, Bt/ M2°C  yHuHr
KUMMaTH XOHAaHUHT HAMITUK PEKUMUTA OOFIIUK XO0J11a
aHUKJIaHAJUTaH JKCIUTyaTanus mapoutu — A éku b
ra MyBO(HK paBHIIIa KaOyJl KAITHHAIN.

Talmku TYCUK KOHCTPYKLMSJIADHUHT HCCHKJIUK
y3aTuIra Kapmmiura Ro Kyiugaru gopmyna &pna-
MH/a aHUKJIaHAIH:

R, :L+RK +L

Op Oy

do =94

(10)
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Oy epma o - TYCHUK KOHCTPYKLHS WYKH CHPTHHUHT
uccuKimk Oepum kodpdunmentu, KMK 2.01.04-18
Jard MabIyMOTIap acocwia 4-WioBajJiaH aHWKJIaHa-
IU; O - TYCUK KOHCTPYKLHUS TallKd CUPTUHHHI UC-
cukymk  Oepumn  kodddurmentn, KMK 2.01.04-18
Jard MabJIyMOTJIap acoCHaa S5-WioBaJaH aHMKJIaHAa-
ov; Rk - TYCHMK KOHCTPYKIMSHUHT TEPMUK KapILIITH-
Y, OWp )KMHCIIH KaTiamiapJiaH noopat KyImKaTIaMId
TAIIK{A TYCHK KOHCTPYKUHUSHHUHT TEPMHUK KapPIIHIATH
Oapuya KaTiamiap TEPMHK  KapIIMIHKIAPHHUHT
HUFUHIIUCHTA TEHT, SbHHU Kyhumaru Qopmymna Epna-
MU/Ia AaHUKJTaHAIU:

81 82 8;1
=—+—=+--4 11
7\‘1 7\’2 7\‘n

6y epna 9,,0,,":,9,-

n

Ry

ajjoxyuJa KaTjlaMJIapHHUHT

KaJTUHITUTH, M; A1, A2, A2, ..., An, - Iy KaTJIamMiiap mMa-
TEepPHUAJUIAPUHUHT MCCUKIIMK YTKa3yBYAHIUK KOAPQH-
uenty, Bt/ m2.9C

Mucoa. Camapkanja wmaxpujaa Kypuia€rran Ty-
pap-xoi OMHOCH epTyia IECBOPHHU JOHAIOP KYTIHK-
MIAIIAJaH KWIMHAJUTAH UCCUKIMK M30JLIIMS Katia-
MUHUHT KaJIWHIUTHHU XucoOnam. Eptyna nesopu
kamuamurn 300 MM OYnraH MOHOJNHT TEMHUPOETOH
noiigeBopaan ubopat. Typap-xoil OMHONApH Kypu-
JUIIWTa MYJDKaJUIAaHTaH JIOHAJI0p IE€HOCTEKJIOHWHT
DHEPTUs TeKaMKOPIIUK Tajdabapura MyBO(QUKINTHHN
TEKIIUPHUII 3apyp. Macananu okopuaa 0aéH KWINH-
raH ajNropuTM Oyiinya edaMus.

1) Kypunumi xoiin - Camapkasj HIaxpu.

2) buHoHMHT Bazudacu - Typap-Koi OHHOCH.

3) KMK 2.01.04-18 paru 1-unoBajaH XOHa WYKH
XABOCHHHHT XUCOOHH TeMIeparypacu ts
anukaiimus: tg=20 °C.

4) KMK 2.01.04-18 naru 9-unoagan Camapkannu
IIAXPUHUHT TallKW XaBo Temreparypacu t<8°C Ba
t<12°C Gynran maspynap ydyH MOC paBUIIa yprada
TEMIIEPATYPA fom.nep HUHT KUHAMATH Ba Iy IaBpiap-
HUHT JJABOMUIIMTH (CyTKaja) XaKugara
MabJIyMOTJIapUHHU €310 OJaMu3:

- t<8%C O¥yaran gaBp yuyH ypraya Temiieparypa
tomnep = +3,1°C, naBomuitnuru 133 cyrka;

- t<12°C 6ynran gaBp ydyH ypTaua TemmepaTypa
tomnep = +4,8°C, naBomuiinuru 172 CyTKaHW TANIKUT
KAJTaIH.

Maskyp kuiimaTiap acocuaa t<10°C Gynran masp
YUyH YpTaya TeMIeparypa fomnse, HUHT KUMMAaTH Ba
11y JTaBPHUHT JABOMUMIHUTH Zom.nep. HI AHUKIA0 OJa-
MU3:

Zom,nep.

3,1+4,8

om.nep. ~

1334172

om.nep. ~

=3,95°C Ba

=152,5~153 cyTkara TeHr.

5) (2) dopmynagan ¢oivimanann® CamapkaHn
[IaXpUd YYyH HUCHTHUII MaBCYMHHHUHT TPagyc-CyTKa
(UMTI'C) kypcaTKHUUHH aHUKJTANMU3:

D ,=(t; -t )-Z =

om.nep. om.nep.
=(20-3,95)-153 = 2455 rpagyc-cyTka
6) Typap-x0i1 OMHOCH epTYIacu I€BOPUHHUHT UC-
CUKJIMK y3aTHINTa Tanad 3TWIraH KapUIWIuTu Ry HUHT

KAAMAaTHHA MCCUKJINK XUMOSICUHHHI MKKUHYU Japa-
kacura MyBOo(HK OYIHINYM IIapTHIAH KenuOd YMKKaH
X0JI/1a, Kyhuaara ¢popmyna Epramuia aHUKJIaiMu3:

R =o-D,+b (12)

OnammapHUHT JOUMUM €KUM BaKTUHYA SIANLIAPU
Y4YH MYJDKajlJlaHTaH KBapTHUpa TUNWUAArd yHiap,
ETOKXOHajap, MEXMOHXOHAjJap Ba Kapusjiap HH-
TepHATIapyu JACBOpJIApH YYyH KOdPPuUIHEeHT
a=0,00035 Ba b = 1,4 ra TeHr.

R," =D, +b=0,00035-2455+1,4=2,26
m2'C/Bt

Talmwku TYCUK KOHCTPYKLMSJIADHUHT HCCHKJIUK
y3artumra Kapmwmra Ro  (10) dopmyna Eépnammna
AHHKJIAHATIH:

R, :L+RK +L

Qg Ay
Oy epna ag = 8,7 Bt/ M2°C; o = 23 Br/mM2°C;

JloHanop MEHOCTEKJIO epla HamilaHTaH XoJaTia
Oynumu MyMKWH. HammaHran xonatmaru IOHaIop
MEHOCTEKIIOHUHT UCCUKJIMK YTKa3yBYaHIHMK Ko3(hdu-
[UCHTHHU aHUKJTAITHUHT 2 YCYIIA MaBkKy/l.

1. Taxcpuba. Kypunum MatepualapHd WALl
[IAPOUTIAPHIA HCCHKINK YTKAa3yBUAHIUK KOI(PPH-
[MUEHTHHU XucoOwii Kukmatinapu anukigam KMK
2.01.04-18 "Kypunui HCCHKJIMK TEXHHKACH'[a Kel-
TUPWIITaH.

2. Xucobnaw. Kypunuil MatepuaylapHd HCCHK-
JHK YTKa3yBYAHINK KOA(PPUIUCHTHHHE XaXXKMUAH HAM-
aurura OOFIMKINTH KyHUIard SMIHPHK (QopMyia
épaamua aHUKJIaHAIH:

Y O AV (13)

Oy epaa Acyx - KYPyK MaTepHaIHA UCCHKIIHMK YTKa3yB-
4YaHIUK Kod(hdumeHTn; AA - XaKMUH HAMIIUTH Xap
Oup Qomsra KarTalamraHnad MaTEPUATHU HCCHUKIHK
YTKa3yBUAHINK KOA(PPUINCHTUHH YCHUIIHU, O - Xax-
MHH HamIHTH, %.

Canbuii TeMmepaTypald HOOPTaHWK MaTepuall-
nappa A\ KuiiMatuHMHT Kattanu 3,5-10° Bt/ m2°C
ra TeHT KHJInO OJIMHAIM.

JloHa0p MEHOCTEKJIOHWHT HAMJIMTH YHUHT TaIlIKH
CHUPTHHUHI HAMJIQHUIIIY XUCOOUTa 3 XaXKMUHHHT 2,5
% IaH OIIMAaNIHU.

TYykunran KypyK XoJIJaru JOHAIOp KYNHKIIMINA-
HUHT UCCHUKJIMK YTKa3yBUaHIUK K03pdunmentu 0,048
Bt/ M2°C HM TaTKWUN KWJIAIH.

[yanait kKummb, HaMIAHTaH UCCUKIIMK H3O0JISIINS
KaTJIAMIAHUHT UCCHUKJIHMK YTKa3yBYaHIUK K0d(DhuIm-
SHTUHUHT KUIMaTHHY KyHHuJarnda aHuKiIaimMmus:

A =A,, +AL-©=0,048+

eaasic

3,5-107-2,5=0,057 Bt/ M2°C

Tamku TYCHK KOHCTPYKUMSJIAPHUHT HCCHKJIHK
y3aTuIlira yMyMUd KapIIunuru Ro Kyiunaru ¢popmy-
na €prlaMuia aHUKJIaHA

1 9 8 o ) 1
Ry=—+—L+2+ 24+ —
og A Ay Ay A, Oy

Hccuknuk y3aTuinra KapUIMJIMKHUHT KUMaTH Ro

I0KOpUa aHUKIaHTaH Ry kuiimMar 6MiaH TakKocCia-
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Hagu. Arap Ry > Ro" mapr Gaxapuica, OuHO KaOyn
KWJIMHTaH UCCUKJIMK XUMOSICH JIApaKacura MyBO(UK
PaBHIIIA DHEPTUS TEKAMKOP XHCOOIaHAIH.

Taknu¢ KuIMHAETraH KOHCTPYKIUSIIArk KaTiaamiap

. MarepHaTHUHT HOMH 3uaary A Kaman-
kr/M> | Br/m2°C | murm, M
1 [Monosaut Temupbeton| 2500 2,176 0,300
2 [Tuapousossiuus - - -
3 |Honanop kynukmmma | 150 0,057 X
4 |Tekuct mmdep 1800 0,35 0,02
1 +0,300+ X +0,02+1 2.26

8,7 2,176 0,057 0,35 23

X/0,057+0,115+0,138+ 0,571+0,043=2,26

TenrnamagaH JOHAMOp TMEHOCTEKJIOHUHT KaJIUMH-
muruar Tormamu3 X=0,08M.

[ynnaét kumub, MCCUKIMK W3OJSAIUS KATIaMH
epTyia JAeBOpU Yy4YyH JAOHAJOp MNEHOCTEKJIO OuiaH

KUJIMHCA, YHUHT KaJUHJIATUHI MUHAMal Kuiimatu 80
MM Ta TeHT OYynap dKaH.
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XAPAKTEPUCTUKHU HEPEPABOTKH ACO®AJIBTOBETOHA B /KAPKHUX
KIMMATHUYECKHUX YCIOBUAX

Tos0oeB Baxpom Xaonoyiaesud. JPKU3aKCKUH NOMUTEXHUUECKUHA HHCTUTYT

B nanHoil cTaThe mpexacTaBieHa WHGOpMAUUM MO SKCINTyaTalMu acGaabTUPOBAHHBIX IOPOT B YCIOBHSAX >KApPKOTO

KJIMMara, NpoOyKCOBKaxX, Ne(OopMaLiy JOPOKHOTO TOKPBITHS.

KaioueBble clIoBa: KapKuii KIUMaT, acanbToO0ETOH, MOIIeHHe, AehopMaIKs, CKOJIbKEHHE.
Hcenk MKIMM mapouTuaa acaaibT0eTOHHM KaiiTa Mujiam
Makonana achanbTOSTOH KOIIaMaiy HyJlapHH MCCHK LIAPOMTH/IA MIIUIAII HATHIKACHA 103ara KelaauraH Oy3uiIHI
Ba ieopMallMsUIapHU OJIIUHK OJUII OYiinya Taking Ba TaBcHUsIap OCpUIraH.
Kamut cy3mapu: acdanptOeToH, Komiama, iyiuiap, UKIuM, Oy3uiwmil, aedopMaiusiap, IOKOPH Xapopar, Iamol,

EMFHp, KOP.

Characteristics of asphalt concrete processing in hot climatic conditions
This article provides information on the operation of asphalt roads in hot climates, slippage, deformation of the road

surface.

Key words: hot climate, asphalt concrete, paving, deformation, sliding.

Knumarnueckne ycnoBust Y30ekucrana TpeOyroT
0c000ro MOAX0Aa K YCTPOHUCTBY U IKCIUTyaTallud ac-
(haTpTOOCTOHHBIX TIOKPBITHH HA aBTOMOOMIIBHBIX JI0-
porax B COOTBETCTBHH C TpeOOBaHUSIMH ICHCTBYIO-
IIMX HOPM. DTO CBS3aHO C TEM, 4TO Ha achanbTode-
TOHHYIO TIOKPBITHIO OTPHUIIATEIHHO BIUSIOT COJHEY-
HBIN JIyd, MOBBIIICHHAST TEMIIEpaTypa, BeTep, MNOKIb,
CHEr W mpoxojsmue nHu udepe3 temrepaTtypsl 0°C.
OTO NPUBOIMT B MEPBYIO OUEpeab K U3MCHEHHIO XH-
MUYECKOTO COICPIKAHMS, BI3KOCTH U XPYIKOCTH Op-
TAaHUYECKOTO BSDKYIIETO IMOJ JCHCTBHEM KHCIOpPOJa,
YTO MPOSIBIISIETCS B BEPXHEM CIIO€ ac(panbToOETOHHO-
T'O TIOKPBITHSL.

MHoroneTHUN ONBIT IOKa3bIBAET HUCIOIb30BaHUSA
TaKUX MOKPBITHH, YTO B HEKOTOPBIX CIyd4asX OHU HE
JOCTHTAIOT CPOKa CIY)KOBI, YKa3aHHOTO B IIPOCKTE,
MOTOMY YTO, I3MECHEHHS 0] BIUSHUECM Je(POpMaIiu
B CYXOM JKapKOM KJIUMAaTe He OBUTH XOPOIIO H3Yy4eHBI
U M3-32 MECTHOTO KJIMMaTa HE PacCMaTpPUBAIUCH OT-
nensHo. Kpome Toro, k0d(h(GUIHEHT JIMHEHHOTO TeM-
MEePaTypHOTO PACHIMPEHUS OPTaHHMYCCKHX BSDKYIIUX
W MHHEPAILHBIX 3aloJIHUTeNell B acdanbrodeToHe
ABJSIETCS. (PAKTOPOM, KOTOPBIA MPHUBOIUT K yXYAIIe-
HUIO Ka4eCTBA MMOKPBITHSL.

CpoiicTBa acharpToOETOHA 3aBHCAT OT TEMIIEpa-
TYpPBI, JIETOM TOBEPXHOCTH MOKPBITHS ITOJTHUMACTCS
10 60°-70 ° C u3-3a MOBBIIICHUS TeMriepaTypst 10 40
° C (unorma 50°C), ITo TOCT 22245 temneparypa

pasmsiryenust ouryma nocruraer 33°-52°C, B pesyiib-
TaTe 4ero ac(arbTOOCTOH pa3MsrdaeTcs, a ero mpod-
HOCTh CHWXaeTcs B 3-4 pasza 1Mo CpaBHEHHUIO C HE0O-
xomumbiMu 20°C mpu 50°C. Jledopmarus mpoucxo-
IUT B ac(arbTOOCTOHE, KOTOPBI MPH BBICOKHX TEM-
nepaTypax pa3MsArdaceTcsl i CTAaHOBUTCS TUIACTUYHBIM.

Pasmep u Tun nmedopmanmu 3aBUCAT OT KOJIHYE-
CTBAa IMOBBIIICHHBIX TEMIIEPATYP U IPOJODKUTEIBHO-
CTH BO3JEHUCTBUA B TeueHue aHA 1 roxa. [lox Bo3nei-
CTBHEM COJIHCUHBIX JIy4eil U BBICOKHX TEMIEparyp
OuTymMa cTrapeHHe YCKOpSeT, Tepssi JIacTUYHBIC
cBoiicTBa. [lon BIUSHUEM TPUPOTHO KIMMATHIECKUX
(bakTopoB achanbTOOETOHA CHIIKACTCSL.

[Tox neiicTBueM TeMmepaTyphl CKOPOCTh HarpeBa
U TUIACTUYHOCTh OWUTyMa MPOSBILIFOTCS TPU pa3HOU
ToNIUHE ac(haIbTOOETOHHOrO MOKPHITHA. B pe3yib-
TaTe YBEIHYCHHS TTyOMHBI HATPEBA M TOJIIUHEI T10-
KPBITHS TIPOUCXOIUT TPOCKANB3BIBAHUE MAcChl ac-
(hanpTobeTOHa OOJBIION TONIIMHBI MO JCHCTBHEM
JBIDKEHHS KOJIECa aBTOMOOWIIS.

Ilon neiicTBUEM TOPH30HTAIBHOW HATPY3KH TPU
JIBIKCHUW KoJleca aBTOMOOMIS acaabToOETOH cTa-
HOBHTCSI CKOJIB3KHAM, W B JOPO’KHOM IHOKPBITHU IIPO-
ucxoaut aedopmanusi. AcPaabToOCTOH UMEET CBOWA-
CTBO BOCCTaHOBIeHHE nedopmarmio. B pesymprare
HA MOKPBITHH 00pa3yroTCs MPOIOIbHBIC CIEABI U MO-
IepeYHbIC BOJHBI MO BO3ACHCTBHEM [UIUTEIBHOTO U
4acTOro JBIDKEHHUSI KoJieC aBTOMOOWIL. [ opw3oH-
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TaJbHas Harpy3ka moxet coctasisath 0,6-0,8 MIla ot
BEPTUKAJILHOW HArPy3KH.

CocTostHuEe TOKPHITHS AATE3MOHHO-TUTACTHIHOE H
Temneparypa nosbiuaercs g0 60°-70°C, nokpbiTHe
pasmsrdaeTcs, o0pa3yroTcs MPOJONBHBIC U TIOIeped-
HBIC BOJIHBI, CHIDKACTCS YCTOMYMBOCTH K CKOJBXKE-
HII0. COCTOSHHE MOKPHITUS HJIACTUYHO-TUIACTHIHOE,
YTO CHIDKACT IIPOYHOCTH OCHOBAaHHS JIOPOKHBINA
onexnpl. B TOHKOM ciloe TOKpBITHA OOpPa3ylOTCs
TPEIIMHBI M B3AYTHS, a MEJKHE YaCTHIBl HAYHHAIOT
OTHETATHCS U pa3pyliaTscs. B pesynpraTe moBbImie-
HUSI TEMIIEPATypbl OBEpXHOCTH MOKpHITUS A0 70° C
U BBILLIE HA J0pore oopa3yloTcs cielbl KOJeH U 3aHO-
CBI.

ConpoTHBIICHHE CKOJIBKEHHIO —ac(arbToO0eToHa
3aBUCHT OT €ro MPOYHOCTH (OCOOCHHO TNPH TOBHI-
[IEHHBIX TeMmepaTypax). HopMaTHBHBIE JOKYMEHTHI,
pa3paboTaHHble Ha ac(albTOOETOH, HE YYUTHIBAIOT
MECTHbIE KIUMaThyeckue ycioBusa. CTOHKOCTb ac-
(habTOOETOHHOTO MOKPHITUS K 3aHOCY O JICHCTBH-
€M JIBIDKEHHS KOJIEC aBTOMOOWIISI XapaKTEepPH3YeTCs
CIIETYOIUM 00pa3oM.

K-p<s,
rae K - xoadh¢unment, yauTeBaromuii ropu3on-
TaJbHYIO Harpy3Ky, p - YAEIbHOE JaBJICHHE OT Kojeca

aBToMo6mns, ITa, O- mpenen TekydecTH MaTepHana
nokpsITus, I1a.

CTOWKOCTh K 3aHOCY B 3HAUUTEIHHOH CTENCHU 3a-
BUCHT OT JOJHM YaCTHI[ MHHEpPAJILHOTO MaTepHuana B
acganprobeToHe.

Takum o0Opa3omM, 4TOOBI 0OECIICYHTH JIOJITOBEY-
HOCTh ac(abTOO0ETOHA B YCIOBHUAX KAPKOTO KIIMMa-
Ta, PELIEHUE ITHX BOMPOCOB IOBBICHT 3(deKkTuB-
HOCTb MTPOM3BOJICTBA B CIICAYIOIIEM BHJIC:

- MECTHBIC KJIMMATUYECKHE YCIOBHSA TpPEOYIOT
0COOBIX TPEOOBAHUI K OPraHUYECKUM BSDKYIIIUM, TaK
KaK B JKapKOM KJIUMaTe HEBO3MOXKHO HCIIOJIE30BATh
BCE MapKu OMTYMOB. B Takux yCIIOBHAX MOXHO HC-
MOJb30BaTh TOJBKO OUTYMBI, TEMIIEPATypa pa3Msr-
YEeHUSI KOTOPHIX HE HM)KE BBICOKHX JICTHUX TeMIIepa-
Typ, TO €CThb MOXXHO HCIIOJIB30BaTh. MOIU(HUINPO-
BaHHBIC THIBI OPTaHWYCCKHUX CBSI3YIOIIUX ITOJIUME-
pOB;

- compoTHBIieHHE achalbTOOETOHA CIBUTY YacTO

3aBHCUT OT BEIOOpa TPaHyJIOMETPHYECKOTO COCTaBa
MUHEPAITBHBIX 3aMOJIHUTENEH 1 uX GOpMBbL. Y CTOHYH-
BOCTh TOKPBHITHS K CIBUTY JOCTHTAeTCS TOJIBKO TO-
I/1a, KOTr/ia KOJMYECTBa MIeOHS JOCTaTOYHO s 00pa-
30BaHUs MPOYHOrO Kapkaca. HeoOxomammo Hamaguth
MIPOU3BOJICTBO KaMHeH KyOW4eckod (GopMbl M YCKO-
PUTH UX HCIIOIB30BAHIE B KOMIIO3UIIHN;

- [eJaecoo0pa3sHoO M3YYHUTh OMBIT 0OPaOOTKU TeX-
HUYECKUX YCIIOBHHA W METOIOB HUCIBITAaHHU acaib-
TOOCTOHA M OMTyMa C y4ETOM MECTHBIX KIMMAaTHYe-
CKUX YCIIOBHH M MX COBMECTHMOCTH C 3apyOeKHBIMU
CTaHAAPTaMU;

- HAJTAJUT C IPUMECHEHHEM TPOU3BOJICTBE ac(halib-
TOOETOHA U OUTYMa;

- OOJIBIIIOC BHUMAHUE CIIEAYET YACIATh KOHTPOJIO
Ka4ecTBa IPH IIPOCKTUPOBAHNH, IPOU3BOICTBE, H3T0-
TOBJICHUH W HKCILTyaTaI[lH OKPBITHHA.
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MOBBIIEHUE MPOYHOCTH U YCTOMYUBOCTU ACPAJTBTOBETOHHBIX ITOKPBITUI

FO300eB PycTam AmMOeKkoBHMY — CTapIINK IPEnoaBaTelib
JIKM3aKCKUI NOTUTEXHUYECKUN HHCTUTYT

AuHoTamus: Y6y MakoJaga aBTOMOOWT iy UIapiHy Y306eKHCTOH HKTHMMHTA YHAAMIN Ba 6ApKOPOp KHIHO KypHII
Ba TabMHpJIAII/A YJIAT CUM CeTKalapAaH (OHAaIaHuIIl XyCYCUSITIAApH TYFPUCHIA CY3 FOPUTHIITAH.
Kanaur cy3aap: nynat cuM, MycTaxXKamJall, ceTka, Kyd, nedopmanus, FUIIANPAK U31, YyKypyaap.

B crartbe pacckasbiBaeTcs 00 0COOCHHOCTSIX MCIOIb30BAHUSI CTAbHBIX MMPOBOJIOYHBIX CETOK P CTPOUTEIBCTBE U pe-
MOHTE aBTOMOOMIIBHBIX IOPOT, YCTOWYHBBIX K KIUMaTy Y30€KHCTaHa.
KumoueBsle cioBa: CtanbpHas IPOBOJIKA, APMUPOBaHUE, CETKa, HANIPSDKEHUS, edopMaliiy, KoieH, BHIOOWHEL.

This article describes the features of the use of steel wire mesh in the construction and repair of highways resistant to

the climate of Uzbekistan.

Keywords: steel wire, reinforcement, mesh, stresses, deformations, ruts, potholes.

Kak u3BecTHO KaXI0My YelOBEKY, IOPOTH - 3TO
0JIHA W3 BAKHBIX TPAHCTIOPTHBIX CETEH paiioHa, TOPO-
na, rocynapcta. Jloporu HEOOXOIMMEI JIsT BO3MOXK-

HOCTH UMIIOPTHPOBATH HEOOXOIUMEIE TOBAPHI M DKC-
MOPTUPOBATh T€, KOTOPbIE MPOU3BOAATCS BHYTPHU
rocynapctsa. s nonnepxanusa 3xkoHoMukd. He Oy-
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JIET aBTOMOOWJIBHBIX JIOpOT, HE OyIeT HOpPMAallbHOM
skoHOMUKH. Ho 3TO He enmuHCTBeHHas mpodiema,
KOTOpas Kacaetcsi Jopor. [ 1aBHO#M TOJIOBHOW OOJIbIO
JOPOXKHBIX OpraHU3alMi SIBJISAETCA YBEIHMUYEHUE W3-
HOCOCTOMKOCTH JIOPOXHOTO TMOKPBITHA K BO3ZCH-
CTBUIO BHEITHHUX (DAKTOPOB, TAKMX KaK aTMOC(epHbIC
OCaZKW, TEepernaabl TEeMIIEPaTypbl, IOCTOSHHAsS
Harpys3ka TPaHCIOPTHOTO TMOTOKa aBToMoOmien. Tak
ke Ha ac(arbTOOETOHHOE MOKPBITHE OKA3bIBACT OT-
puLaTesabHOe BO3JeiicTBUE OOJNBILIETPY3HBIA TpaHC-
[OPT, BBUIY CBOETO OIPOMHOTO Beca U OOJIBIIOTrO
BecCa, KOTOPBIA JaBUT Yepe3 IMOKPBIIIKK Ha achaibT.
B Hacrosiiee BpeMs CyIIECTBYIOT pa3iIH4HEBIE pa3pa-
0OTaHHBIE TEXHOJOTHUH MO CTPOUTEILCTBY AOPOT, 110
MIPOU3BOJICTBY JTOPOKHBIX MOKpBITU. KoTopeie mpu-
MEHSIOTCS TI0 BCEMY MUPY

B Y30ekucrane pacroyioxkeHo B 4 KIMMaTHUECKUX
30HaX, a 9TO 03HAYaeT, YTO Mepenajabl TeMIeparyp y
Hac OYeHb BbICOKHE. JleToM TemIiieparypa BO3ayxa
npesbiiiaeT 45 rpagycoB mo Llembcuio, a 3uMoi
omyckaercs 10 munyc 15. He mHOrHE noporu cMoryT
BBIJICPKATh TaKyl0 TEMIIEPAaTypHYIO Harpy3Ky Ha
MPOTSDKEHUH J0JIrOro BpeMeHHU. A eclid U BbIIepKar,
TO MPUIYT B HETOAHOCTb Yepe3 | rox dKCITyaTaluu.
Ilmoc k aTOMY, ClieqyeT mpu3HaTh, YTO OOCIYXKHUBa-
HHE JOpOT HE COOTBETCTBYET CTaHIApPTaM H3-3a He-
YIIOBICTBOPUTEIHHOTO COCTOSHHSL.

IIpoyHOCTh U YCTOWYMBOCTH MOKPBITUS MOJ BO3-
JEHCTBUEM BEPTUKAIBHBIX U TOPU3OHTAIBHEBIX HATPY-
30K NpPH pas3HbIX TeMIepaTypax cHmkaercsa. Croma
OTHOCHTCSI MPOYHOCTh ac(hanbTOOETOHHOTO TOKPHI-
THUS Ha M3TUO B BECEHHUI MEpUOJ] IPU CPAaBHUTEIHEHO
JKECTKOM COCTOSIHMM MOKPBITUS U Pa3MIT4€HHOM OC-
HOBaHMH 33 CYCT YBIQXKHCHHS TPYHTa 3EMIITHOTO
nmosnotHa. C TOYKH 3pEHUs] yCTOWYMBOCTH TMPOTHB
C/IBHMTOB TIPH BIABIMBAHUH IUIOIIAJIKH, PABHOBEIIH-
KOH cJiemy KoJieca Moj BO3ACHCTBHEM BEPTUKAIbHON
HArpy3Kd M TOPU3OHTAIBHBIX YCHIHA OT TOPMOXKEHHUS
U IIepEMEH CKOPOCTH JABMKEHHUSL.

B 3umHEe BpeMs BO3MOXHO HEpaBHOMEpPHOE
BCIIyYMBaHHS OCHOBAHMS M BBI3BAHHOE UM Ae(HOpMHU-
poBaHUE TOKPBITUI ¢ oOpa3oBaHueM TperuH. Hamu-
Yyhe KoJyied, BBIOOMH, SIMOK M APYTMX HEPOBHOCTEW Ha
JIOPO’KHOM TOKPBITUU MOXET IPHUBECTH K MOTEpH
BOIUTEIEM KOHTPOJIS HAll TPACKTOPUEH MBIDKEHHS U
YIPaBISEMOCThIO aBTOMOOWJISA. BoJiblvie BBIOOWHBI
Ha JOPOXKHOM MOKPBITUU YBEIUYUBAIOT U3HOC TPAHC-
MOPTHBIX CPEJICTB M MOTYT BBI3BaTh UX ITOJIOMKY.

YCTOWYMBOCTH MPOTUB TPEIIUH B OCEHHEE — 3UM-
HUH IeproJ, KOT/la OTHOCUTENIFHOE YIJTMHEHUE TTaa-
€T C POCTOM CHEIUICHHUS, a yCaaKa CIOEB IOBBIIIACTCS
3a cyeT pasHoro KoddduimeHTa TeMIepaTypHOro
paclIMpeHus] WIK 3a CYEeT BBHIMOP)KHBAHHS CIIOCB
acambToOETOHa, MMEIOIIEr0 IMOBHIIICHHOE Halyxa-
HIsL. YacTto momyckaroT HaOyxaHWs OT yBIQKHEHHS
110 1%, 4TO COOTBETCTBYET JINHEHHOMY PaCLIMPEHUIO.

OmHUM U3 CaMBIX CTapbIX METOJOB JUISl 3aI[UTHI
JIOPOXKHOTO TOKPBITUA ABJSIETCS  HUCIOJIB30BaHHE
CTaNbHOW apMaTypel. JTa ufes, MOSBUBIIASACA B
Hagane 1950-x romos, Obula OCHOBaHAa Ha OOmIEH
KOHIICMIIUA O TOM, YTO ropsidas achanbToOeTOHHAs
CMECH SIBJISIETCS KECTKOU NPU CHKATUHM U Claboi mpu
PaCTSDKEHHH, TOT/IA KaK CTATBHOE apMHUPOBAHHUE MOT-

710 OBl 00ECTICUNTh HEOOXOJUMYIO COTIPOTUBIISIEMOCTD
pactsaruBaroneMy HampsbkeHuto. Ha  ceromusirHuMin
JCHb TI0 OSTOH TEXHOJOTMM TIPUMEHSETCS CeTKa.
(puc.1) Oto ceTka U3 CTaIbHON MPOBOJIOKH JIBOIHOTO
KPYYCHHSI C IMHKOBBIM MOKPBITHEM, YKpCIUIEHHAS
ApPMUPYIONINM IPYTOM, PACIIONIOKEHHBIM B ITOTIEPE-
HOM HampaBieHuu. Korna peMoHT y4acTKoOB opor
NyTeM CIUIOIIHOT0 APMUPOBaHUs achajbTO0eTOHA
0e3 BHIPDABHHBAIOIIETO CJIOSI, CETKA YKJIaIbIBACTCS
HA CTapblil CJOH MOKPHITHA Ha POBHBIX YY4acCTKax JI0-
pOrv, HO C TOBBINICHHOW TPEUIMHHOCTBIO. DddekT
KOHCEPBAILIMH CTaphIX TPEIIMH IOCTHUTAETCS 3a CYET
TOTO, YTO CETKa MPUHUMAET Ha ce0sl TOPH3OHTAIBHEIC
HANpsDKEHHUsT U JepOopMaluy, TaKuM o0pa3oM Ipe-
ISTCTBYS PACIPOCTPAHCHUIO OTPAXKEHHBIX TPEIIHH OT
CYIIECTBYIOIINX IIOKPBITUH B HOBBIC YIIOXKCHHBIC
CIIOH TOPO>KHOTO ITOKPBITHSL.

B 3aBUCHMOCTH OT TPYHTOBBIX YCIOBHH HCIOJb-
3yIOTCS ceTKH ¢ PoYHOCTHI0 OT 20 10 40 KN/M (C/],
— 20, CO - 30, CO — 40). Apmupytommii 3¢ dexT oc-
HOBaH Ha CIOCOOHOCTH CHHTETHYECKOTO MaTeprana
BOCTIPHHUMATh PACTATHBAIOIINE HAIIPSDKCHUS, pabdo-
Tasi COBMECTHO C I'PYHTOBBIM MAaCCHUBOM 3E€MJISTHOTO
MOJIOTHA, CIIOSMU JTOPOXKHOW ONEXKIbI (IIeOeHb, Te-
COK W Jp.), TOCKOJBbKY TPYHT H CJIOH JOPOXKHOU
OJICKIBI IPAKTUIECKH HE 00J1a1al0T MPOYHOCTHIO TIPH
pactsbkenuu. CoBMecTHast paboTa MPOCIIOHKH C
TPYHTOM 3E€MJISHOTO MOJOTHA W CJIa00 CBSI3HBIMU
CIIOSIMH JIOPOXKHOHM OIEXKIIBI SBJISIOTCS OCHOBOH IIe-
pepacnpenesnieHus HalpsHKSHUH B OCHOBaHHWH OT Bpe-
MEHHOW HAarpy3K{ U COOCTBEHHOT'O BECa HACHIITH.

Ha npaktuke »ddexT mnepepacnpenencHus
HANpPSDKEHUH B OCHOBAaHHWM HEOTHOKPATHO HAXOJHT
MOJTBEPKACHUEC B YMEHBIICHUU KoJiee 00pa3oBaHMUs
107 KOJIECAMH aBTOMOOWMJICH M B CHIDKEHHH OCAIKU
HACHIK Ha 00JI0TE W 3a00I0YCHHBIX YYaCTKaX MECT-
HocTH. [Ipu nmedopmanusix mpociolka BKITIOYAETCS B
paboTy, BOCIpUHHMAs YacTh BEPTHKAIBHOW HATpPy3-
KM, CHUMasi TEM CaMBIM €€ C OCHOBAaHHUS U Iepepac-
npenersist HanpspkeHus. [lepepacnpeneneHue Harps-
JKeHHH TPUBOAWUT K CYIIECTBEHHOMY YMEHBIICHHIO
OCaJIKi HAChIMM Ha 0OJOTE W 3a00JOYEHHBIX Yy4acT-
KaX MECTHOCTH.

Kax u3BecTHO, XapaKkTepHOH OCOOEHHOCTBHIO 3€p-
HICTBIX MAaTEpUaJIOB SIBIISICTCS MX CHOCOOHOCTH CO-
3/1aBaTh Ha MMOBEPXHOCTH IPyHTA B KOHTaKTHOW 30HE
3HAYUTEIBHBIC KACATEIbHBIC HATPSDKCHHUS OT BEPTH-
KaJBbHOTO JaBJCHUs. B CBS3M ¢ 3TUM, JJS CHIDKCHHS
«OTIACHBIX» KAacaTeNbHBIX, HANPSHKCHUHA, Ha HAIl
B3I, LIEJIECOO0pa3HO apMUPOBAHUE 3EPHHCTOrO
Matepuaia (1eOHs ) TUIOCKUMU TOJTUIPONTAICHOBBIMU
reocetkamu CJ1-20, CI-30, CI-40, wuMeromuMu
JKECTKUE Y3JIOBBIC COCAMHEHUS U BBICOKUI MOIYIb
YIIPYTOCTH.

[Ipu ycrpoiicTBe 1IeOHS MOBEPX CETKH MPOUCXO-
JIUT €ro 3aKIIMHUBAHHE B STYCHKaX 1 00pa3yeTcs CIIOi,
CIOCOOHBIH BOCIPUHUMATH PACTATHUBAIONINE HAIPS-
JKCHUS.

Ha ydacTtkax mopor, MMEIOMNX KOJIEM W BBIOOH-
HBI, YKJIaJIKa CETKH OCYILECTBIISICTCS Ha BBHIPABHHBA-
oyt cioit  achanperoberona. [IpenBapurenabHO
OUMIIACTCSI TOBEPXHOCTh CTApPOTO TOKPHITHS, 3aTeM
VKJIQJBIBACTCS BBHIPABHHUBAIOIIMK CIIOW acdanbprobe-
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TOHA, CETKa M HOBBIH cJioW acambTOOETOHHOTO IO-
KpBITUS. DPGEKT YCTpaHCHHS WJIM 3HAYUTEIHHOTO
YMEHBIICHHS KEJIEHHOCTH W BHIOOMH OCTHIaeTCs 3a
CYET TOTO, YTO CETKA MEPepacIpe/ieisieT BEpTHKAIb-
HbIC JIOKAJbHBIC HATPy3KH Ha OOJBIIYIO ILIOMIAIb
TOBEPXHOCTH.

i
- %, =%
e — = = o

Puc 1. Texnomorust npuMeHEHUs CTATLHOW MPOBOJIOKH.

Ecin HOBOE MOJIOTHO WIIH TIEPEKPHITHE YKIIAIbIBa-
eTcs MOBEpPX CYIIECTBYIOIEr0, UMEIOLIEr0 YCTanocT-
HbI€ TPELIUHbI, TO HAPYLICHUS! JTOCTUTHYT HOBOM MO-
BEPXHOCTH B TCUCHHE IOCTATOYHO KOPOTKOTO IPO-
MeXyTKa BpeMeHH. CeTKa CoCOOCTBYET MPOIICHUIO
CpOKa CITy>KOBI HOBOTO TTOKPBITHSI ITyTEM MOTJIONICHHUS
TOPU30OHTANbHBIX HANPSHKEHUH, BOSHHUKAIOIIMX H3-32
CYLIECTBYIOIIMX TPELIMH, a TaKkKe IMOJl BIUAHUEM

TpaHCHopTa.

B pesynbrare npuHuMasi CETKy MPaKTUYECKU HC-
KJIIOYAETCsl MPOHUKHOBEHHE KPYITHO3EPHUCTOTO Ma-
Tepualla B HIDKEIICKAIIUE CIOH, YBEIHYUBAIOTCS 00-
IIMH MOAYJb YOPYrOCTH M OOIIUI MOIYyNb nedopma-
LMW JOPOKHOW KOHCTPYKIIMH, YBEIUMYUBAETCSI HECY-
masi COCOOHOCTh JIOPOXKHON KOHCTPYKIUU B 2-2,5
pa3a. Ha 40-60 % npozuieBaeTcst CpOK CITy>KOBI OCHO-
BaHUN JOPOXKHBIX OJEXKI, aPMHUPOBAHHBIX CETKaMH,
[0 CPaBHEHUIO CO CPOKOM CIYXKOBI TPaTUIIMOHHBIX
OCHOBAHMM U JOPOXKHBIX KOHCTPYKIIMH B IIEJIOM.
TonmHa JOPOXKHBIX OAEKI, aPMUPOBAHHBIX CETKa-
MH, MOKET OBITh cHIKeHa 110 30-40%.
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aBTOMOOHMIIbHBIX J0por»

SENDVICH PANELLAR BINO QURILISHINING ASOSIY MATERILADIR

Ipooes 11.0. — PhD; Jonimova Z.S. — talaba. Jizzax palitexnika instuti

Mazkur maqolada sendvich panellarini xususiyatlari, tarkibiy gismlari va bino qurilishidagi qulayliklari haqida so’z

yuritiladi.

Kalit so’zlar: Sendvich panel, bino, korxona, qism, izolyatsiya, sovuq, nam, issiq, himoya

B aT0Mi cTaThe paccMaTpUBalOTCS 0COOCHHOCTH, KOMIUICKTYIOIUE U IPOCTOTA BO3BEICHHUS COHABUY-TIAHEIICH.
KuroueBble ciioBa: CoHIBUY-TIAHENb, 3[1aHUE, OM3HEC, CEKIIUS, YTEIUINTEIb, XOJIO0/IHAS, BIaYKHAS, TOpsYast, 3allluTHAs

This article discusses the features, components and ease of construction of sandwich panels.
Keywords: Sandwich panel, building, business, section, insulation, cold, wet, hot, protective

Sendvich panel - bu binolarni tashqi omillardan
himoya qiluvchi tizim bo'lib, ular kuchli stendga ega
bo'lishlari uchun eng qulay va arzondir. Zamonaviy,
engil va bardoshli qurilish elementlari sifatida send-
vich panellar binolarning tomlari va tashqi devorlarini
goplash uchun, shuningdek, izolyatsiyalangan ichki
devorlar uchun ishlatiladi.

Binoning har tomonida sizni tashqi omillardan
himoya qiluvchi sendvich panellar ikkita yupqa va

yuqori zichlikdagi metall yuzalar orasiga, galin va
past zichlikdagi izolyatsion materialni to'ldirish orqali
ishlab chiqariladi. O'zining kam og'irligiga qaramay,
yuqori yuk ko'tarish qobiliyatiga ega bo'lgan ushbu
tayyor yig'ilgan qurilish elementlari korxonalarda
ishlab chiqariladi.

Binolarning ehtiyojlariga qarab turli xil izolyatsiya
materiallari tanlanishi kerak. Sendvich panel ishlab
chigarish PUR, PIR, mineral jun va EPS kabi barcha
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izolyatsiya turlarida ishlab chiqariladi. Issiqlik,
namlik, yong'inga chidamlilik xususiyatlarini hisobga
olgan holda, qaysi turdagi sendvich panelni bino
loyihaga mos kelishini tanlash mumkin.

Kompozit material bo'lgan sendvich panel ikki
metall sirt o'rtasida izolyatsiya materialini to'ldirish
orqali ishlab chiqariladi. Sendvich panellarning uzoq
xizmat qilishi bino joylashgan atrof-muhit va iglim
sharoitiga qarab mahsulot komponentlarining to'g'ri
texnik xususiyatlarini tanlashga bog'liq.

Sendvich panelning tashqi tarafi harorat o'zgari-
shiga, quyosh nurlariga va tashqi ta'sirlarga chidamli
bo'lishi kerak. Ichki tarafi kimyoviy va fizik
ta'sirlarga, shuningdek, binoning ichki atmosferasidan
kelib chiqishi mumkin bo'lgan kondensatsiyaga
chidamli bo'lishi kerak. Bundan tashqari, binoning
ehtiyojlariga mos keladigan izolyatsiya materiallari
bilan ishlab chiqilgan sendvich panellarning yuk
ko'tarish qobiliyati ular ko'taradigan yukga qarab
to'g'ri hisoblanishi kerak.

Standartlarga muvofiq o'rnatilgandan so'ng send-
vich panellar va ularning qo'shimcha mahsulotlari
yiliga kamida bir marta tozalash va texnik xizmat
ko'rsatish uchun tekshirilishi kerak. Tashqi sharoitlar-
dan kelib chiqadigan =zararlar kechiktirmasdan
tuzatilishi kerak.

Sendvich panellar sanoat va turar-joy binolari,
shuningdek, harbiy, qishloq xo'jaligi va prefabrik
inshootlar, qurilish maydonchalari binolari uchun
ishlatiladi. Sendvich panellarning qoplamasi kengligi
1000 mm bo'lsa-da, uzunligi loyihangiz ehtiyojlariga
muvofiq mos o'lchamlarda ishlab chiqariladi.
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Sendvich panellarning o'lchamlarini hisoblashda
izolyatsiyaning qalinligini ham hisobga olinishi
kerak. Sendvich izolyatsiya turi va qalinligi binoning
xususiyatlariga qarab tanlanishi kerak. Binoning tomi
va devorlari uchun ishlatiladigan sendvich tom
panellari va sendvich devor panellarining qalinligi
izolyatsiya turlariga garab PUR/PIR izolyatsiyasi turi
uchun 40 mm dan 200 mm gacha, mineral jun uchun
50 mm dan 150 mm gacha. izolyatsiya va EPS
izolyatsiyasi uchun 40 mm dan 150 mm gacha
bo’ladi.

Binolaringiz uchun issiqlik va akustik izolyatsiya
va gidroizolyatsiya, shuningdek, yong'inga va yukga
chidamliligini ta'minlash uchun sendvich panellar 3
qatlamda ishlab chiqariladi ichki qatlam, tashqi
qatlam va izolyatsiya qatlami.

Hozirgi koxonlarda ishlab chigarilayotgan send-
vich panellar standartlarga to'liq mos keladi va jiho-
zingizning tuzilishiga asoslanib, kerakli o'lchamlarda,
izolyatsiyalash turlari va ranglarida tayyorlangan
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gismlarni yig'ishga tayyor bo'lib, muhandislik va sifat
nazorati jarayonlari oldindan o'tkaziladi.

Sendvich panel - bu issiqlik izolatsiyasi uchun ju-
da mos keladigan qurilish materialidir. Issiqlik izolya-
tsiyasi qishda isitish uchun va yozda sovutish uchun
sarflanadigan energiyani kamaytirishni anglatadi; Va
qulay muhitda yashash maqsadida issiqlik o'tkazuv-
chanligini oldini olish uchun ishlatiladi.

Sendvich-panellari turli xil obektlar qurilishida
qurilish material sifatida ishlatiladi hamda g‘isht,
yog‘och va beton bloklarga munosib muqobil materi-
al hisoblanadi, chunki ta'mirlash vaqtida ular bino-
ning asosiy tuzilishiga zarar yetkazmay almashtirishni
yuqori aniglikda amalga oshirishga imkon beradi.

Hozirgi korxonalar sendvich-panellaridan tashqari
xizmat ko‘rsatishi, sifati va xizmat qilish muddat-
lariga ko‘ra devor sendvich-panellaridan qolishmay-
digan tom yopish mahsulotlarini ham ishlab chiqgarish
bilan shug‘ullanishadi. Tom yopish sendvich-panel-
lari obektlarning tomini qurish uchun ishlatiladi va
har gqanday ob-havo sharoitlarida o‘rnatish jarayonini
tezda bajarilishiga imkon beradi.

Agar sendvich-panellarni boshqa qurilish mate-
riallari bilan taqqoslaydigan bo‘lsak, unda mineral
vata bilan to‘ldirilgan uch qatlamli sendvich-panellar
olovga mutlaqo chidamliligi va ortigcha namlikni
singdirib olish xususiyati bilan xavfsiz qurilish
materiallaridan biri hisoblanadi. Sendvich-panellar
yopishtirish usuli yordamida tayyorlanadi, shuning
uchun ularning germetikligi qishda sovuq va yelvizak
o‘tishiga imkon bermaydi.

Ichki gatlam
penopolistirol yol
mineral vata

Ikki xil
komponentli yelim

Polimer goplamali

. sinklangan po'lat
Sendvich-panellar galinligi

Rasmda turli xil qurilish materiallari issiglik izo-
lyatsiyasini bir xil darajada ushlab turishi uchun gan-
cha miqdorda ishlatilishi aniq ko‘rsatilgan. Ularning
orasida eng yengili va samaralisi penoplast hisob-
lanadi — ushbu materialning minimal gatlami maksi-
mal issiqlik izolyatsiyasini ta'minlaydi. Eng hajmi
katta va qimmatbaho material — gisht bo‘lib,
penoplast kabi issiqlik izolyatsiyasi sharoitini yaratish
uchun, ushbu materialdan ko‘proq kerak bo‘ladi,
shuningdek uni o‘rnatishga ko‘proq vaqt va mehnat
talab etiladi.

Yong‘in xavfsizligi haqida gap ketganda, eng
magbul variant bazalt bilan to‘ldirilgan sendvich-
panellar hisoblanadi. Yonmaydigan material hisob-
lanadigan bazalt yong‘in xavfi yuqori bo‘lgan binolar
uchun juda mos keladi. Bunday turdagi binolarga
tashqi tayanch konstruksiyasida olovga chidamliligi
yuqori bo‘lishi shart hisoblangan, tez quriladigan
binolar kiradi.

Penopolistirol bilan to‘ldirilgan sendvich-panellar
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bazalt uchun muqobil variant hisoblanib, binoni
isitish uchun samarali material bo‘lib xizmat qiladi.
Sendvich-panellarning ushbu turi yuvish shahob-
chalari, kioskalar, kichik do‘konlar, garajlar, maishiy
va qo‘shimcha binolarni qurish uchun juda mos
keladi. Bundan tashqari penopolistiroldan ishlangan
sendvich-panellarning inkor etib bo‘lmaydigan
afzalliklaridan yana biri — yengil vazni hamda
hamyonbop narxi.

Bundan tashqari, sendvich-panellarning asosiy af-
zalliklariga — ekologik tozalik, tabiiy sharoitlarga chi-
damlilik, ovoz o‘tkazmaslik xususiyati, sovuqqga
chidamlilik,  issiglik  izolyatsiyasi, = namlikka
chidamlilik, olovga chidamlilik kabilar kiradi. Shuni
ta'kidlash kerakki, ushbu qurilish materiallari to‘g‘ri
ishlatilganda 50 yilgacha xizmat qilishi mumkin va
boshqa materiallardan rekord darajada qisqa
muddatda ishlab chiqarilishi va o‘rnatilishi bilan ham
ajralib turadi. Masalan, g‘isht devorlardan tashkil
topgan an'anaviy bino qurilishi 6-7 oyni tashkil etadi,
sendvich-panellardan foydalanilganda esa ushbu
obektni atigi 1 oy ichida qurish mumkin.

Agar uning qo‘llanilishi haqgida so‘z ketsa,
sendvich-panellardan turli xil loyihaviy institutlarni,
farmatsevtika kompaniyalari, omborxonalar, sabzavot
va mevalarni saqlash omborlari, avtosalonlar va
boshqga ko‘plab obektlarni qurish mumkin.
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BUHO BA UHILIOOTJIAP ACOCHUJIATH IIIYPJAHT AH I'PYHTJIAPHUHI' HAMJIAHUIITUIA
MEXAHHUK XOCCAJIAPUHH Y3I'APUIIIN

Karomos A.Jl., T.¢.11. mpod. TomIKEHT TaBIaT TEXHUKA YHHBEPCUTETH
3adapos 0.3.2; Upuckynosa K.H. JKu33ax nonurexHuka MHCTUTYTH

Oxupry BakTiapaa Y30eKHCTOHHMHT GMp KaTOp MIYPIaHraH IPYHTIAP TAPKAITaH XyAy[LIapHaa TPYHT CYBIAPMHUHT
KYTapWJIMIIY Ba XYIyIHHHT CyB OOCHIIM Ky3aTHJIMOKIa. HaTmxkana acoc rpyHTJIApDHUHT MYCTaXKaMJIMK TaBcU(IIapu Ka-
Mainmy cababiu kymiad OMHO Ba MHIIOOTIApIA aBPUSUIMK XOJIATH Kala STHIMOKIA. MycTaxkaMiIMK TaBcHU(IapuHU
Kamaiiuimra acocuii cabad 1IypiaHrad rpyHTIap TAKMOWIATH €HTUII Ba KUHWH SPUNAANTAaH Ty3JIapHU Y30K BaKT CYB TacH-
pHIa IOBWIMIIN HaTWXacK 0yiIMokaa. Maskyp Makonaaa OMHO Ba HHIIOOTJIAP aCOCHIATH LIYpPJIaHTaH IPYHTJIApHH (QHIIb-
TpaUMsUIM IOBWIMLIMJA YIAPHUHT MYCTAXKaMJIUTMHM Y3rapuill KOHYHHSTIApHUHM YpraHum Oyiinya TtaxpuOanapHu
HaTIXKaJlapy KeJITHPUIITaH.

Kamut cy3nap: wypnanrad rpyHTiaap, OOUUIAHFUY THIICJIAIIMII MUKIOPH, IIYpIIaHUII Japa)kacd, Ty3JIapHU HIIKOP-
JIaHUII Japakacu, MyCTaXKaMJIUK KypCaTKUYJIapH.

Recently, a number of saline soils of Uzbekistan are experiencing rising groundwater and flooding. As a result, many
buildings and structures are in a state of emergency due to a decrease in the strength characteristics of the base soils. The
main reason for the decrease in strength characteristics is the result of prolonged washing of light and difficult-to-dissolve
salts under the influence of saline soils. This article presents the results of experiments on the study of the laws of change
of their strength in the filtration washing of saline soils based on buildings and structures.

Keywords: saline soils, initial gypsum content, salinity, salinity, strength.

B nocnenHee Bpems psiz 3aCOJNEHHBIX IOYB Y30€KHCTaHa UCIBITHIBAET MOJbEM I'PYHTOBBIX BOJ M 3aroruieHue. B pe-
3yJIbTaTe MHOTHE 3JaHUS U COOPYKCHHUSI HAXOAATCS B aBAPUHHOM COCTOSIHMHU H3-3a CHIDKEHHUS IIPOYHOCTHBIX XapaKTepH-
CTHK TPYHTOB oCHOBaHMsA. OCHOBHas NMPUYMHA CHWKEHHS MPOYHOCTHBIX XapaKTEPHCTHK — PE3YNbTAT AJIUTEIHHOTO BBI-
MBIBaHUS JIETKUX U TPYAHOPACTBOPUMBIX COJIEH ITOJI BO3JEHCTBHEM 3aCOJICHHBIX TPYHTOB. B naHHOM craTtbe mpeacrasie-
HBI PE3YJIbTAThl OIBITOB MO M3YYEHHIO 3aKOHOMEPHOCTEH M3MEHEHHUS UX MPOYHOCTH HpU (PUIBTPALMOHHON MPOMBIBKE
3aCOJICHHBIX TPYHTOB OCHOBaHHM 31aHUI U COOPYKEHHM.

KuiioueBble cji0Ba: 3acOCHHbBIE TOYBBI, HAYalbHasl 3aTUIICOBAHHOCTH, 3aCOIEHHOCTb, 3aCOJICHHOCTD, IPOYHOCTb.

Kupum. MavnakatiMuzia OMHOJIAD Ba MHIIOOT-
Jap KypWIMIIM KymuHYAa Mypakkad MyXaHauc-
reoJIOTUK MIApOWTIApHIA, XYyCyCaH, IIYpJIaHTaH
TpYHTJIApJaH TAalIKWI TONTaH XyAyaiapaa onud 0o-

punamu. Bynjaii rpyatinap Vi6exucronauar Byxopo,
Kuzzax, Cupnapé, @aprona, Xopa3uMm KabHU BUIIOST-
napu Ba Kopakannoructon PecriyOnuKacMHUHT KaTTa
XyoyJUIapHH dTajuiaiiy.
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V36exucToH maponTua GHHONAP Ba MHIIOOTIAP-
HU Kypwinmmuaa acoc cudaruaa (oiga-TaHuIUIIN
MyMKHH OYyNTaH IIypjaHraH TPyHTIAp IIyproo,
IIYPXOK, IIypiap Ba TakupiapaaH uodopar OYmuo,
SHIWIT DPUUNTAaH TY3JapHUHT TapKUOW Ba MUKIOPU
OwnaH QapkiaaHaau. Yiap Kym xomiapaa perbehHUHT
0OoTHK JKoifnapuma: ToF Oarpu nuieiQuapu, macrre-
KHCIIMKJIAp, VP KYJ KUPFOKJApH, Kaiupiap, cyd-
(do3ust HaTIKACKAA F03ara KelraH 49yJ 30HaNapuia,
SbHU MUHEpaJLJIAITaH CyBJIap ep I03acura siKuH >K0ii-
namrad (1 - 3 M) koitnapna xocun Oynaau.

[Iypnanran TpyHTIAp XOCHJ OVJIMIIMHHUHT aco-
CHIf OMIUIH ep [03acHra SIKHH &TTaH MUHepaJUIaIlraH
TPYHT CyBJapu Ba Ty3/lHM TOF >XuHcnapuaup. XKoii-
Japia CyB OKHMIIMHUHT MMKOHH HYKIUTH Ba OyFia-
HUII MWKIOPH EFMHTAPYWIMNK MUKIOPUAAH KyII
OYIUIIY UIYPIAHUITHUHT aCOCHM MapTH XucoOaHa-
M.

Magmxyq MmypiaHraH TpyHTIapra Ouja amaadu-
ETIapHUHT TaXWIH Ba PecmyOiuKaHUHT TypiH Ty-
MaHJapuIard Mypakka® TPYHTIH IIapoHTIapaaru
OMHO Ba WHIIOOTJAPHHUHT JOHHMXaTaml Ba KypHII
TaxpubacH, UIYHHHTICK UIYpJIaHraH TpyHTIApU
yctuaa onub OopwiraH Maxcyc TaAKUKOTIApHUHT
KypcaTHIIN4a, ynap TapKaliran Xyayuiapaard
TPYHTJIADHUHT HAMJIAHUII Ba WINKOPW FOBIUIMII >Ka-
paéHnAa MOATATAPHUHT TapKUOW, CTPYKTypacH Ba
(U3UK-MEXaHUK XOCCAIAPUHHUHT Y3rapHIId Ky3aTH-
namy Ba Oy XOAWCAHM JIOWMXANall WILTApUaa YbTHU-
0opra OJIHII 3apYPIIUTH KeIUO YUKAIH.

MyammonuHr xoaart. ypnanran rpyHTiapaas
TAIIKWI TONTaH XyIyAJapHH CyB OOCHIIN Ba Hamiia-
HUIIY HATYDKacuaa OMHO Ba MHIOOTIApAa OUp KaTop
MMpHK aBapusi XONIATIapy pyil OEPUILK MyMKHH.

IOkopuna TabKuATaHUITAHUACK Y30EKUCTOH Xy-
Dyaupgard 0ab3u OObEeKTIIAPHUHT aBapHUABHUN XOJIATH-
HUHT TaxJWI KWINIIAAH KYpUHAIWKH, OWHOMap Ba
MHIIOOTIAp aCOCH IPYHTIAPHUHT MEXaHUK Xoccana-
pH y3rapuiiuHu Oamopar KWIUIIIAa MEXaHUK Xocca-
JApHUHT MAcalnIInTa TabCHp KWIyBUYM OMUILIAp (Ma-
CaJIaH: CyB y30K BaKT CHU3UO YTHINHU, TY3JH TapKUO Ba
OowlIKanap)Hd TabCUPUHM XHCOOra OJUILI Kepak
Oynanu.

Masxyn ycnyOuil kypcaTMmanap Ba MebEpuil
anabuéTnapaa OCOH Ba ypTaya dpyBYaH Ty3Jap OwiaH
UIYpJIaHTaH TPYHTJIAp Y9yH MEXaHUK KypcaTKudiaap-
HU aHuKjam Oyinya TaBcusjap OepuiraH, KHUHHUH
SpyBYaH Ty3Jap MUKJIOPH 3Ca XUCOOTa OJIMHMAraH.

TankukoTap WIYpiaHraH TPYHDIApAA KypHira
OMHO Ba UHIOIOOTIAPHUW MIIOHWIM SKCIUTyaTaIlHs
KWIAII Y9yH, alHUKCA, TPYHTHUHT MEXaHHK XOCCa-
Japura y30K Myanat TYpyBYH CyBJIap TabCHpP KypcaT-
raHjga KUUWH 3pyBYaH TY3JapHUHT FOBIIIMIIN >Kapa-
EHMHU TAJKWK KNI 3apYPIIUTHHA OUIIIHPAIH.

MakonaHuHT MaKcaau UIypiIaHrad TPyHTIapAaH
CYB y30K BakT cu3u0 yTraHma MEXaHHK XOCCaJIapH-
HUHT Y3rapuil KOHYHHUSITIAPHUHHA JKCIICPUMEHTAI
TaJIKMK KWIHIITAH noopaT. UyHKY MIypliaHrad TPyHT-
Jap TapKuOWZAarM KUHHWH dpyBUaH Ty3jlapra Yy30K
MyZJIaT CYBHUHT TabCHUPHAA MEXaHUK TaBCH(IapHHN
V3rapuiivHy 0axonall Macaianapd TYIUK TaIKuK
KWIMHMAraH.

Makonaga  Y36ekucTon

Xyayaunaa, XyCyCaH

XO3WPTH BaKTIa KaluTajl, CaHOaT Ba (DyKapo KypH-
TN JKagan apx ojaérra JKu33ax BHJIOSTHHHUHT
[TaxTakop TymaHWJa KEHI TapKaJraH UIYpJIaHTaH
CYTJIMHOKIM Ba CYIECIH TPYHTIAp TAIAKHUKOTHHUHT
OOBKTH Ba YHHHT MEXaHUK TaBCU(IIAPU TPEIAMETU
KWAJINO OJIMHIaH.

Maskyp amccepTanusi WINHAAH MakKcal HWHIIOOT-
Jap acOCWHH XUCO0JIa0 YHMKHINAA TPYHTJIAPHUHT Ta-
paMetprapugan (oHmaNaHUIl YYyH, OIYpIaHTaH Ba
YyKaJuraH TYNPOKJIM TPYHTIAp CYB Ba JIpUTMANap
OuslaH KyJIaHraH/Ja Ba y30K BaKT CH3HMO YTraHaa mMe-
XaHUK XOCCAJIAPHU TAJKWK KWJIUII METOJUKACHHHHT
unuIad YMKUIIAaH noopar.

[IIypnanran TIpyHTIApPHUHT aCOCUH XyCYyCHATU
yIapAard TY3JIapHH FOBIJIMIN JKapaSHUIA MEXaHHK
XOCCAJITApUHUHT Y3TapuIli XUCOOTaHa !, Ty3TapHUHT
IOBUIUII  JKapaéHUHUHT HMKKHTa aCOCHH  TypH
(hapkmaHan:

-puwrbTHpNad fOBUII, OyHIAa TPYHT TapKUOHIATH
Ty3HUHI IOBWIMIIM OOCHM TpaJUeHT OCTHIa
CYIOKJIMKHHUHT (IITbTUPAIMSIIA OKUMHE OWIIaH amaira
OIIa ¥ Ba CHHTAMPYBYAHIMK KaTTa OYIran IpyHTIap
yUyH aMalIuii axaMusITra ara 6ynaau;

-mu(y3usu OBUII, OyHIA TPYHTIArd TY3HHHT
IOBIUIUIIIY 3PUTMAJIATH Ty3JIap KOHIIEHTPAIUSICHHUHT
(hapku xucoOHUra MOHJIAPHUHT XapaKaTIaHUIIA HATH-
acuzaa 103 Oepaau. by kam cuHrAEpyBUaH rpyHTIAp
YUYH XOCIUP.

Auruaury. LUlypnanrad rpyHtiaapra sadopaTopust
IIAPOUTHAA Y30K BAaKT CYB TabCHUpP KWJITaHUIA LIYp-
JAHUII Japakacd Ba MEXaHHK TaBCU(DIAPUHUHT ¥3-
rapum KOHYHHUSTIAp YpraHWIAW Ba ylIapHH Oamopar
KWIHII y9yH udomanap TaKIu( KHIHHIH.

Tagkukor ycynu. IIypnanran rpyHTiIapra y30K
BaKT CYB TabCHp KWITAHWAA YIAPHUHT MIYPIaHMUII
JapaXacH Ba MEXAaHUK TaBCU(IAPHUHUHT Y3TrapuIl
KOHYHHATJIAQPUHHU YpraHnud Ba OamropaT KWINII yIyH
Kuzzax BunostuauHT [laxTakop TyMaHHIAH OJUHTaH
CYIJIMHOKNIM Ba cyneciad (1 Ba 2-xajaBaniap) Hamy-
HayapaaH GorgamTaHIIIN.

Kyiiunran Basuda Ba aBBaITH TaAKUKOTIAPHUHT
HATIDKATapUIaH KeNuO YMKUO, TaXKpHOAHWUHT YCIy-
Ouif KUCMU KyluJaru KOHyHJIapra acocjlaH/Iu:

1. [pyHT OUCTHIUTaHTaH CYB CYB OWJIaH ¥3apo Tab-
CHp KWIHMII >XapaCHWAa, CyBIa HSPUHIUTAH Ty3Jap
MUKJIOpH Kamaiuimy cababiii YHUHT TY3WJIUIIN Y3ra-
pamu.

2. VmKopHH OBraHAa TPYHT CTPYKTYypPACHHHHT
Y3rapuim MycTaXKaMJIMK Macaluinura Ba jedopma-
MUSUTaHWIT  opTtamura  (Kymum4va — cypdo3usm
YYKUINTA) OJH0 Kenau.

3. ['pyHTAaru Ty3nap TapkuOW Ba Xa)XMHHUHT ¥3-
TapUIU TPYHTIAPHUHT CYB-(QU3UK XOCCATAPHUTA Tab-
CHp KWIWIIN MYMKHH, XyCyCaH, MHUKpOarperar tap-
KnO, IUIACTHKIMK TIapaMeTpiiapu, CIUIIKOKINK
OynuiyM Ba OolKanap y3rapaiu.

Iy cababmu Taxpuba Kylumarmda Oaxapriaiu:
aBBaJIaM Oop TaOWuWil Ty3wiraH JacTIaOKH TPYHT
yuyH | Ba 2-xaaBaiiap/a KeATHPUIITaH apameTpiap
AHUKJIaHAJN: 3UWIHK (P, Pd, Pc), HAMIHK (W), CypH-
JIMII Ba macTuk myctaxkamiuk (C, ¢, pu) TaBcuda-
pu. LlyHuHrIeK, TapkuOM TaJAKHK KHJIMHIHW: TPaHY-
JIOMETPUK, MHUKpoarperar, KUMEBUi (OCOH 3pyBUaH
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Ty3J1ap, TUIIC, KUK TApKUOH) Ba MUHEPAIl TAPKUOH.
ByHiaH tamkapu, rpyHTJIapHUHT MHKPOCTPYKTYPAcH
KYLIMMYa TaJKUK KATAHIH.

1-xanBan
I'pyHTnapHUHT MebEPUIA Ba xucobuil TaBcuduapu
Menéomii kit Xwucobuii
4 ebépuil Kuid- M
Tascudmapausr Ho- | Yidos KUMMaT-
MaTiIapu _
MIapu Oupuru nap, o=
Cyrnunok|Cynec|0,85[0,95
I'pynt 3uunuru /M3 1,73 1,76 |1,74|1,73
TpyHTHEHN KYPYKXO1- | pus | q 44 | 143
JIary 3UWINTH
I'pyHT 3appacuHuHr S 2.69 2.66
SHWINTH
FoBaknuk % 46,5 46,3
Fosatm koopdmmm- o oonel 0,869 (0,863
CHTH
Tabuuii Hamuru 61/1J1;>H6K1/1p- 0,175 10,234
Hamnuk napaxacu ymgoscus| 0,54 0,72
OxyBuaHJMK 4yerapa- |Oup Oup- 0261 |0.261
CHJAr¥ HaMJIMK JIMK.
JKyBananum yerapacu- | 6up Oup- 0.180 |0.212
JIard HaMJTHK JIMK.
[L1acTUKIMK COHU Oup Oup- 0,081 {0,049
JIMK.
OKyBYaHJIMK Kypcat- §maoncs <0 0.46
KHYH
Conmmtipma 6ofna- la 13 9.0 50130
HHMII Ky4YH
g;};‘faf;m‘a“aﬂ”m rpanye | 26 | 27 |25 24
Ile(bopvmaum MOMYIH: |\ ppr 5.0 5.0
TaOUMI HAMIIUKIA
HaMJIaHTaHaa MIla 4.0 4,0
HucOuii uyKyBYaHINK:
P=0,1 MIla  TOBCHS 0,007 {0,009
P=0,2 MITa Y 0,013 {0,015
P=0,3 MIla 0,017 10,020
bormnanrny yyKyByaH- MITa 0.15 0.12
JIMK 00CUMHU
2-xaaBan

I'pyHTIIapHU CyBJIM THTUP EpAaMuia KUMEBHMI TaxXJIMIN

Kypyk Copiep:kaHue HOHOB MI/KI
Ne | T'pyst
| wown | S \gcon| or [sor | ca | mg VK PH
MI/KT
1 Cg;“ 13480 | 210 |640|8800(3250(480| 60 [7.8
2 | Cymec | 14380 | 160 [910]9090[3150[390] 640 |7.8

Jactnabku TpyHT Xap TOMOHJaMa YpraHuo
YUKWITAHIaH KeHuH IudQy3usiiu Exku  GriibTpiaad
UIIKOPY FOBWINH. [ pyHTIAPHUHT IUCTUIUIAHTAH CYB
Y30K BaKT TabCUP KWINO FOBHITAHIIAH CYHT TPYHTHAH
MyalssH XaKMaard Tysnap nuddy3usum Wyn OwiiaH

YUKHO KETHIIX (MIIKOP IOBHIIMII Aapaxxacu-f cabao-
M TPYTIAPHUHT TapKHOH, CTPYKTypacH, MeEXaHHK
xoccanapu (C, @) y3rapuiim 6axoaHIu.

I'pynT TapkuOuparu Ty3nmapHu QUIBTPIA0 FOBUII
@-IM acbobupma KyTapyBUM OKMM cXxemacu Oyiinua
Oaxapunamu. Illy cxema Oyiimua oJguHIaH CH-
HaJITaH, TaOUWA Ty3WIraH HamyHa acOoOra »oWiaH-
qu. [leBopra (unbTpramHy HYKOTUIN Y4yH HaMyHa-
HuHr €H ro3anmapura b.JILIlerpyxun Takmud Kuwiran
MeToauka Oyiinda wnuioB Oepwimu [1]. Hamyna @-
IM acGoOMHWHT XajKacura Kaparania KHYHKpPOK
auamerp Ounan kupku6 omuuau (D=50 cm?) yHumHr

€H 103aMapura IIacTHK CNIUM FOTIKa KIIHO cypThma-
I, XaJKa Ba HaMyHa OpacHAaru THPKHIITa 3ca Ma-
pabuH Kyhwragu. Bynmaii uimoB Oepulll, CYIOKJIHK
(dakaT TPYHT XaXMHU OpKAIM XapakarTiaHaau [eb
XUcoOal UMKOHHHA Oepaiu.

OwibTpnad WIMKOPHU FOBHIN TPYHTHU KyIUHYA
CHUKMail, appeTup octuaa Oakapwiau, SHH TPYHT
Takprba BaKTHIAa XaKM Y3rapMaciurd MIapouTIapH-
na oymau.

CyB QIIBTPALMACH CYB YCTYHH XOCHIT KHJIaIUTaH
OocuMHUHT 10KopH rpajaeHTaapu (J=100 raya) tabcu-
puna amanra omupwiaud. byHAaa yHHHT uerapaBHil
KaiMatu Oup Hynma sMmac, CEKHMH-acTa, MOFoHanad
(J=10, 30, 60, 100) 6uman Oenrumanau. Taxpuba
JABOMHIIA FOBWITAH Ty3Jap MHUKIOPHHU aHUKJAII
yayH (QUIBTpAT TaHIa0 ONWHAN YHUHT XaXMH Ba MU-
HEepaJUTAPHHU KAl KUIHHIH.

TankuKk KUITUHAETraH TPYHTIAPHUHT MYyCTaXKaM-
UK TaBcu(IapuHU aHWKIAm yayH “[wmapompoext”
cUcTeMacu WIuad 4YMKKaH, OMp TEKUCIa KECyBUU
KeCWJIraH [03aHM Kalj 3TyBuM acOoOmapnaH Qoima-
nanmnaan [2]. I'pyHTHHHT (U3HK XojaTtura Kypa
HAMYHAaJapHUHT Te3 KeCHUIIl YCYIUIapH KYIUTaHWIAIH.

Te3 kecum ycynu OWiIaH TY3WIMIIA Ba HAMIIUTH
Tabuuii OYNraH TpyHTIAp, ONIWHIAH 3U4JIaMail CcH-
Ha0 kypunanu. Kecum 6axapwiagurad MyTaann 0o-
CHM MUKAOPH TPYHT KQTHHINTHHUHT Ba HHIIOOTHUHT
OFUpJIUTHHU XucoOra onub TammaHamu. Myrtamun
I0KJIamMa OepriiraHaH KeHUH ypyHMa OKJIaMa XOCHIT
KWIyBYM MEXaHM3M JapXoJl HIITa TYyIIUPWITaHAIaH
Oonutad 5 MHHYTIAH KEYUKTHPMai TaXprOa Wimiapu
Oaxkapuiiaiu.

YpuHMa roxiaManap MmoroHanap OwiaH Oepriiu.
VY IapHUHT MUKIOPU MYTaIuil 00CHM MUKIOPH OMIaH
aHWKJIaHIM Ba YHUHT 5% WHU Talkuil KAJIAH. Xap
Oup TmoroHa JedopMaNMsUIAp IAPTIH  CTaOWII-
namryHya ymiad typungu (0,01 mm/muz). CHHOB
XKMH JeGopMalmsuiap 5 MM ra eTraina €Ki HaMmyHa
Kecwiraiaa Tyratuiau [3-5].

Onub OGopuiraH CHHOBJIAP HATWXKalapu OyHuda
A)=f(1) Ba 1=1(d) rpadmknap Kypunau xamaa C Ba @
MYCTaXKaMJIUK IMapaMeTpliapy aHUKJIaH/IH.

I'pyHrnapra guctuiianrad cyB y3o0K Bakr (1-1,5
oif) Tabcup KWIMO (UIbTpaIys jKapaéHu TyTajulaH-
rangad cyHr, ty3 mukgopuau [THUUMC koucTpyk-
musick “Conemep” acbobua aHUKIIaH H:

Taakukor HaTHAxagapu (Pe3yJbTarhl Hccieno-
BaHms1). [ pyHT HamMyHacura y3oK BakT CYB TabCHUP
KO GumsTparys KapaéHu TyrajulaHTaHIAH CYHT
CYIJIMHOKIIM Ba CYIECIH TPYHTIAp y4yH MOC pa-
BHIIJIa MyCTaxKaMJIMK TaBcudiapu (c, ¢) Ba mrypria-
Hum gapaxanapud (Dsol) KHHUH 3pyBYH Ty3 — TUIIC-
HUHT OOIIIAHFMY MUKIOPU Ba HIIKOPJIAHWII Japa-
kacu (P)ra Oormukmura ymymnamrtapuign [6]. Cy-
TIMHOKIIAD YYyH yMyMJAIITHPWITaH Kuhmatiap 3-
JKaBaNga KeITHPUITaH.

CyIIIMHOKIN TPYHTIAP YYyH TY3WITaH 3-)KaaBajl
KYpUHHIIIATH  OONUIAHFWY  THIICIAHWIIIATH  Ba
UIIKOPJIAHUIITHUHT TYPIH AapaKacuAard TUIICIaHTaH
CYTJIMHOKJIAPHUHT ~ MYCTaxKaMJIMK  TaBCH(IapuHU
MebEpUIl KUMMaTIapu Ba IIYPIAHWII Japakaiapu
Cylechny TpYHTJIAp VYYyH XaM >JKaJBall IIaKInaa
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UIITa0 YMKWITaH Ba 4-5KaBaiia KeATHPHITaH.
3-xazBai Ba 4-KaaBaiiiap/a KeJITHPUIITaH TaXKpu-
0a HaTWKaJapUHA MaTEMAaTUK MOJCIUIAIITHPHUII
HaTIKacu1a CYTJIMHOKIIM Ba CYIECId IPYyHTIap YUyH
mycTaxkamiauk taBcudiaapuau (C, @) MepEpuil Kuii-

MaTiapu Ba TurypiaaHum jgapaxanapuHaHT  (Dsol)
OOINDIAHFUY THUIICJIAHTAHJIMK Ba IIYPJIAHUII Japaka-
napura OOFIUKIMK W(oJaNapy OJMHTaH Ba KyHuaa
yIap KeNTHPHUITaH.

3-kaBa

Bonutanfud runcIaHUmIary Ba NIIKOPIAHUIIHUHT TYPJIM Japakacuaru THIICIaHraH CyTJIMHOKIAPHUHT MYCTaXKaMIIUK
TaBCcU(IapUHA MEhEPUI KMHMATIIAPH Ba LIYPIIAHUII Iapakaiapu

bomnan- Winkopnanuin napaxacu B, %
rud rurnc- | Kypcar-
JIaHTaHIMK,| KH4JIap 0 10 20 30 40 50 60 70 80 90 100

%
Do, % 8 7,2 6,4 5,6 4,8 4 3,2 2,4 1,6 0,8 0

] C, klla 25 22 19,2 16,5 13,8 11,3 9 6,5 4,2 2 1,5
@, 2pao 28 27,6 | 272 26,8 26,4 26 25,6 25,2 24,8 | 244 24
E, kita 4 3,3 2,8 2,3 1,8 1,4 1,1 0,8 0,5 0,3 0,2
Dy, % 12 10,8 9,6 8,4 7,2 6 4,8 3,6 2,4 1,2 0

12 C, klla 50 | 47,0 | 442 41,4 38,8 36,2 | 33,8 31,4 29,2 27 25
@, 2pao 30 | 29,7 | 293 28,6 28,2 28,1 | 273 27 26,4 | 26,1 26
E, kita 6 5,1 4,4 3,7 3,1 2,5 2,0 1,5 1,2 0,8 0,6
Dyo, % 16 14,4 12,8 11,2 9,6 8 6,4 4,8 3,2 1,6 0

16 C, «klla 75 72,5 69,2 66,4 63,8 61,2 | 58,8 56,4 54,2 | 523 48
@, 2pao 32 31,8 31,4 30,8 30,4 30,2 | 29,5 29,2 28,8 | 28,2 28
E, kita 8 6,9 6,0 5,1 4,3 3,6 2,9 2,3 1,8 1,3 1
Dyso, % 20 18 16 14 12 10 8 6 4 2 0

20 C, klla 100 | 97,2 94,2 91,4 88,8 86,2 | 83,8 81,4 79,2 | 77,3 74
@, 2pao 34 33,6 | 332 32,8 32,3 32 31,6 31,4 30,4 | 30,1 29,8
E, kit 10 8,7 7,6 6,5 5,6 4,7 3,8 3,1 2,4 1,9 1,4
Dyol, 24 22,6 19,2 16,8 14,4 12 9,6 7,2 4,8 2,4 0

24 C, klla 125 122 119 116 113,8 | 111,2 | 108,8 106 104,2 | 102 99
@, 2pao 36 354 | 35,1 34,6 34,4 342 | 33,6 33,1 32,7 | 324 32
E, kit 12 10,5 9,2 7,9 6,8 5,7 4,8 3,9 3,1 2,4 1,8

H30x: Dyo— wiypaanuut oapasicacu — 2pyHmoa cy8oa 3pysuu my3iap MuKOOpu.
4-xanBan

BouutanFyuy runciaHuIgard Ba UIIKOPJIaHUIIHUHT TYPJIM AapakacuJard TUICIaHraH CylecIapHUHT MyCTaXKaMJIUK TaB-
cudiapuHi MebEpuil KMMATIApU Ba NIYPJIAHUII AapaKajiapu

Bonmanrna Kypcat- Wmikopnanui gapaxacu B, %
TUIICJIaHTaHIuK, Yo KHYJI1ap 0 10 20 30 40 50 60 70
Do, % 10 9,1 8,1 7,2 6,2 5,3 4,3 3,4
10 C, xlla 3 2,5 2,1 1,74 1,4 1,2 1,1 1
¢, 2pad 28 284 28,86 29,29 29,7 30,15 30,58 31,01
E, kit 6 5,4 4,8 4,2 3,7 33 2,8 2,5
Dy, % 20 18,1 16,2 14,4 12,5 10,6 8,7 6,8
20 C «lla 7 6,3 5,7 5,2 4,8 4,5 4,3 4,1
@, 2pad 30 | 30,02 30,77 31,32 31,2 32,28 32,46 33,42
E, kita 12 11,6 10,6 10 9,3 8,7 8,2 7,7
Dyso, % 30 27,2 24,3 21,5 18,7 15,9 13,1 10,3
30 C «lla 11 10,1 9,4 8,7 8,2 7,8 7,4 7,2
@, 2pao 32 32,8 32,21 33,29 33,48 34,07 34,33 35,1
E, kit 18 16,7 15,5 14,4 13,3 12,3 11,4 10,6
Do, % 40 36,2 32,5 28,7 25 21,2 17,5 13,7
40 C, «lla 15 13,9 13,1 12,3 11,6 11,1 10,6 10,3
¢, 2pad 34 | 3443 34,54 35,79 36,1 36,43 36,64 37,83
E, kit 25 22,4 21,04 19,6 18,4 17,2 16,0 15,0
Dy, % 50 453 40,6 35,9 31,2 26,5 21,8 17,1
50 C «lla 20 17,8 16,7 15,8 15,1 14,3 13,8 134
@, epao 36 | 36,33 36,89 37,27 37,72 38,29 38,62 39,41
E, kita 30 28,2 26,5 24,9 23,4 22,0 20,7 19,4
CyriuHOK yYyH: C = 0,0003(N/4+1)B2 - 0,036(N/2+1)B + 4N-1  (6)
Dso1=-0,04(N+1)B+4-(N+1) 1) ¢ =-0,043-f +2(N+13) @)
C = 0,0004(N/4+1)B? — 0,2(N/2+1)B + 25N 2) E = 0,0002(N/4+1)B? — 0,052(N/2+1)B + 6N ®)
¢ =-0,04-B +2(N+13) (3) Oy epma: N — GONUTAHFUY THUTIC MUKAOPH, %0;

E = 0,0002(N/4+1)B? — 0,042(N/2+1)B+2(N+1) (4)
Cynec y4yH:

Dol = -0,094-B-N + 10-N (5)

B — nmkopnanum gapaxacu, %
XyJaocanap. buHO Ba MHIIOOTIAPHUHT acOCHIATH
IIypJIaHraH TpyHTJIapra Y30K BaKT CYB TabCHP
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KWITaHJa YITapHUHT MYCTaXKaMJIMK TaBcU(apu Ba
IIYpIaHUIl  JApakKaCMHH  OOMIITAHFUY  TUICHUHT
MHUKIOPY Ba TY3HH IOBIJIMII Japaskacura OOFIHUKIH-
TUHM YpraHuil Oyinya YTKa3wiraH TaIKUKOTIap
KyWHAarmIapH XyJioca KUITUII IMKOHUHYU Oepajiu.

1. Kuitun spuiiguran Ty3nap, XycycaH THIICIAp
OWiaH IIypiaHrad PyHTIIApra CyB Y30K BaKT TaAbCUP
KUIUO cu3u0 YTraHja ylapHH MYCTaXKaMJIMK TaB-
cuduapu Ba ynapJard Ty3HUHT MUKIOPH, SBHU LIYP-
JAHUII Tapakacu Kamainb Oopamu, Oy ¥3 HaBOaTHIA
OMHO Ba WHINOOTIAPHWHT ACOCHHHM TYPFYHJIWTHHHU
KaMaluIlra Ba KylmM4a YyKHITUra o0 Kemnau.

2. Muconga kypunaérran JKu33ax BUIOSTHHUHT
[NaxTakop TymMaHUIArd UIYpJIaHTaH TPYHTIAPHU TaB-
CU(pIApUHA KaMalWIl KOHYHHSATIAPUHH YpPraHUII
Oyiinva YTKa3WiIraH TaXpUOATApHUHT HATHXAJIAPHHU
KaiiTa WImam OWJIaH MycTaxKaMJIMK TaBcu(iapu Ba
WIYpJIaHUIl JapakacuHW Oaropariaml HWMKOHMHU
OepyBun mMarematuk (1-6) udomanap uILIA0 YHKMI-
M.

3. buHO Ba MHIIOOTIApHH JOMHMXAJallJaH aBBall
Ma3Kyp TYMaHHUHT YyKypJuK OYWn4a NIypiaHTaH
TPYHTJIApUHU OOLUTAHFUY INYPJaHUIIM Ba TY3HHU
9pu0 YMKUIIN — WITKOPJIAHUII TAPaKACUHH aHUKJIaIIl
Ba yJapra MOC PaBHIIJA IIYPIIAHHUII TaBCHU(IAPUHH,
IIYHUHTJCK TY3HH OBIJIMII JapaKaCHHW AHHUKJIAII
TaKa30 KA.

4. Taxmu¢ xwmmaras (1-8) udomanap épmamuga
OMHO Ba MHIIOOTJIApHU JoHuxanamaa (oiinananuna-
JIUraH TPYHTIAPHUHT MyCTaXKaMJIMK TaBCH(Iapu Ba
IIYpIaHUIl JapaXacHHH CYB Y30K BAaKT TabCHP
KWITaHWAATH KUAMATIapuHU Oamopariam MyMKHH
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QUYMA SEROASFALTBETONNING CHET EL TAJRIBASINI TAHLIL QILIB
O’ZBEKISTON SHAROITIDA QO’LLASH

Sodiqov Ibrohim Solixovich - texnika fanlari doktori, professor
Tilakov Suxrob Muxammadiyevich - tayanch doktorant (PhD);
Mamatmuminov Alisher Turaqulovich - assistent
Toshkent davlat transport universiteti

Magqolada seroasfaltbetonning dunyo miqyosida qo’llanilishi, uning afzalliklari, mustahkamligi, fizik-mexanik
xususiyatlari me’yoriy hujjat talablari bo’yicha tahlil qilinib uni respublikamiz avtomobil yo’llariga tadbiq etish

texnologiyalari keltirib o’tilgan.

Kalit so’zlar: Quyma seroasfaltbeton, seroasfaltbeton, asfaltbeton, bitum, oltingugurt, modifikator, modifikatsiya,

serobitum, harorat, qum, chaqiqtosh, mineral kukun.

B cratbe MIpOaHaJIM3UPOBAHbI MUPOBOC ITPUMCHCHUC CepOElC(baJ'ILTOGeTOHa, €Tro NpeuMynieCTBa, NpOIHOCTHLIC, (1)I/I3I/I-
KO-MEXaHUYECKHUE CBOMCTBA B COOTBETCTBUHU C Tpe60BaHI/I$IMI/I HOPMATUBHOT'O JOKYMEHTA U TCXHOJIOTUU €r0 MPUMCHCHU S

Ha J0porax CTpaHBbI.

Kawuessle ciaoBa: CepoacdanbToOeToH JIUTOH, cepoacdanbTobeToH, acdaibrodeToH, OUTyM, cepa, MoaudukaTop,
MozauduKaLus, cepoOuT, TeMIepaTypa, eCOK, IPaBUii, MUHEPAIbHBIH TOPOIIOK.

The article analyzes the global use of seroasphalt concrete, its advantages, strength, physical and mechanical properties
in accordance with the requirements of the normative document and the technologies for its application on the roads of the

country.

Key words: Cast seroasphalt concrete, seroasphalt concrete, asphalt concrete, bitumen, sulfur, modifier, modification,

serobitum, temperature, sand, gravel, mineral powder.

Kirish. Prezidentimiz =~ SH.M.Mirziyoyevning
“Tanqidiy tahlil, qat’iy tartib-intizom va shaxsiy
javobgarlik - har bir rahbar faoliyatining kundalik
qoidasi bo’lishi kerak” asarida hududlarni kompleks
rivojlantirishni va infratuzilma faoliyatini tubdan

o’zgartirishni ta’minlashdagi jiddiy kamchiliklarni
bartaraf etish magsadida Vazirlar Maxkamasi
tuzilmasida yangi kompleks va departament tashkil
etilib, ularning bosh vazifasi etib ikki yo’nalish
belgilab berdilar. SHu yo’nalishlardan ikkinchi
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yo’nalishi yo’l-transport, muhandislik-kommunika-
tsiya va ijtimoily infratuzilmani rivojlantirish va
modernizatsiya qilish bo’yicha dasturlarning prognoz
parametrlarini ishlab chiqish va amalga oshirishni
nazorat qilish hamda ularga erishish, - deb belgilab

berdilar[ 1].
Mamlakat iqtisodiyotining rivojlanishi asosan
transport tarmog'ining, shu jumladan, avtomobil

yo'llarining holatiga bog'liq. Iqtisodiyot rivoji bilan
yuk va yo'lovchi tashishga bo'lgan ehtiyoj ortib
bormoqda, avtomobil yo'llariga qo'yiladigan talablar
ortib bormoqda. Avtomobil transportining ehtiyojla-
rini maksimal darajada qondirish uchun avtomobil
yo'llarining transport-ekspluatatsion xususiyatlarini
bosgichma-bosqich yaxshilash kerak. Igtisodiy rivoj-
langan mamlakatlarda ham tajriba shuni ko'rsatmoq-

daki, avtomobil yo'llarining transport-foydalanish
sifatini oshirish uchun ajratilayotgan mablag'lar
yetarli emas. Zamonaviy amaliyotda avtomobil

yo'llarining transport-ekspluatatsion sifatini oshirish
uchun ajratilayotgan cheklangan mablag'lar ularning
paydo bo'lishining oldini olish o'riga qoniqarsiz
holatga ega bo'lgan yo'l uchastkalarini ta'mirlash
uchun ishlatiladi [2].

Avtomobil yo’llari mamlakatning muhim boyligi
bo’lib, iqtisodiyotning o’sishida asosiy omillardan
hisoblanadi. Transport vositalari ishining samarador-
ligini, yuklarni yetkazib berish va yo’lovchilarni
tashish tezligini, harakat xavfsizligini va qulayligini
oshirish, shuningdek, yuk tashish tannarxini pasayti-
rish uchun avvalo avtomobil yo’llarining transport-
ekspluatatsion ko’rsatkichlarini oshirish, yo’llarni
ta’mirlash va saqlash ishlarini tubdan yaxshilash
zarurdir. Buning uchun avtomobil yo’llarini ta’mir-
lash va saqlash texnologiyalarini takomillashtirish va
sohada ilg’or xorijiy texnologiyalarni qo’llash talab
etiladi. Bugungi kunda Respublikamizda transport
infratuzilmalari  tizimini  yaxshilash,  xususan
avtomobil yo’llari sifatini oshirish, yangi avtomobil
yo’llarini qurish va mavjudlarini rekonstruksiya qilish
dolzarb vazifalardan hisoblanadi [3].

Asosiy qism. Bizga ma’lumki Respublikamiz
issiq iqlimli mamlakatlar sirasiga kiradi. Yoz quruq
va issiq bo’lib, uning tekislik gismida iyul oyida
o’rtacha harorat +26, +30 °C ga yetsa, janubda +31,
+32 °C ga yetadi. Eng yuqori harorat Toshkentda
+44°C, Termizda +50°C gacha yetadi. Qumlar yuzasi
esa +75, +80°C gacha qiziydi. Yuqoridagi harorat
ko’rsatkichlaridan ko’rinib turibdiki mamlakatimiz
iglim sharoitida asfaltbeton qoplamalarini qurish
murakkab yangi texnologiyani talab qiladi. Aynan
yoz chillasida asfaltbeton qoplamalari yuqori harorat
ta’sirida yumshab, og’ir avtomobillar harakatlanishi
davomida ko’ndalang noravonliklar hosil bo’lib
golmoqda. Buning asosiy sabablaridan biri asfalt-
beton tarkibidagi bitumning yuqori haroratga chidam-
sizligidir. GOST 2245-90 talabi bo’yicha BND 60/90
bitumning erish harorati 47 °C ni tashkil etadi, ming
afsuski yoz oylarida janubiy hududlarimizda asfalt-
beton qoplamalardagi harorat 60-70 °C ga yetmoqda
[10]. Shuning uchun ham yo’llarimizning
eksplutatsiya davri rejadagi muddatga yetmayapdi.
Qolaversa hozirgi vaqtda neft bozorida bitum

yetishmasligi va narxining oshishi kuzatilmoqda.
Bitum bozorini tahlil qilish shuni ko’rsatadiki,
bozorning asosiy talablari narx va sifat ko’rsatkichi-
dir.  Asfaltbeton qoplamasini yuqori iglimga
chidamliligini orttirish uchun avvalo bitumni yuqori
haroratga bardoshliligini oshirish biz yo’lchilarning
asosiy vazifalarimizdan biri hisoblanadi.

Rossiyalik olimlar S.Y.Andropov, Y.E.Vasilev-
larning ilmiy tadqiqotlarida quyma seroasfaltbeton
tayyorlash texnologiyasi keltirilgan hamda 2014-2016
yillarda Moskva avtomobil yo’llarini qurish va
ta’mirlash ishlarida quyma seroasfaltbeton qorishma-
sidan foydalanilgan. Ikki vyillik ekspluatatsiya
davridan so’ng qoplama sinovdan o’tkazilgan. Quyma
seroasfaltbeton qoplamasining sifat ko’rsatkichlari
odatdagi qoplamalarga nisbatan yuqori ekanligi
keltirilgan[4].

Umuman olganda yo’l qurilishida oltingugurtdan
foydalanish g’oyasi XX asrning boshlariga to’g’ri
keladi. Shuni ta'kidlash kerakki, Rossiyada oltingu-
gurt sanoatda keng miqyosda qo’llaniladi. Shu
munosabat bilan, oltingugurtdan yo’l qurilishida
foydalanishga qiziqish qayta tiklandi, chunki bitumga
oltingugurt qo’shilishi bog’lovchining sifatini hamda
goplamanining mustahkamligini oshirib yo’llarning
ekspluatatsiya davrini uzaytirish imkonini beradi. Bu
qiziqish, bir tomondan, neft bitumlari narxining
oshishi bilan bog’liq bo’lsa, ikkinchi tomondan,
muhim  bo’lgan  oltingugurt va  oltingugurt
chigindilarni sanoatda utilizatsiya qilish
muammolarini hal qilish yo’llari natijasidir. Bundan
tashqari, sanoatdagi chiqindi sifatida chiqarilgan
oltingugurt hajmi oshib ketdi.

Mabhalliy xomashyo va sanoat chiqindilari asosida
seroasfaltbeton ishlab chiqarish quyidagi muhim
muammolarni hal gilishga yordam berishi kerak:

- mintaganing yo’l qurilish materiallariga bo’lgan
ehtiyojini qondirish;

- asfaltbeton tannarxini pasaytirish;

- yo’l qoplamalarining sifati va mustahkamligini
oshirish orqali ekspluatatsiya xarajatlarini kamay-
tirish;

- chiqindilarni qayta ishlash orqali atrof-muhitni
yaxshilash [5].

Hozirgi kunda quyma seroasfaltbeton qorishmasi
dunyoning bir qancha mamlakatlari, ya’'ni AQSH,
Germaniya, Kanada, Rossiya, Belorusiya, Qozo-
g’iston kabilarning avtomobil yo’llarida keng mig-
yosda qo’llanilib kelinmoqda. Quyma seroasfaltbeton
goplamalarining asosiy afzalliklaridan biri qoplama-
ning mustahkamligi hamda issiq va sovuq iqlimga
bardoshliligi hisoblanadi.

Quyma seroasfaltbeton qorishmasi qum, chaqiq-
tosh, mineral kukun va serobitumdan iborat. Qorish-
mani tayyorlash uchun bog’lovchi material sifatida
serobitumdan foydalanamiz. Serobitum tayyorlash
uchun avvalo oltingugurt modifikatsiya gilinadi. Bu
juda murakkab jarayon hisoblanadi. Bog’lovchi
tarkibi va turiga qarab oltingugurt modifikatsiya
qilinadi, bunga misol qilib serobeton, kauchuk va
quyma seroasfaltbeton kabi qorishmalarni tayyorlash
uchun xizmat qiladigan bog’lovchilarni olishimiz
mumkin. Modifikatorning vazifasi moddalarni o’zaro

36



Me morchilik va qurilish muammolari

2022 (un, Nel coH

aralashtirish sifatini yaxshilashdan iborat. Modifika-
tsiyalangan oltingugurt tayyorlash uchun maxsus
termoregulyatorli idishga oltingugurt solinib 130-150
°C haroratda qizdirilib unga 0.3-3.0 % gacha
modifikator solinib 2-3 soat davomida aralashtirilib
qizdiriladi. Keyin esa 130-160 °C haroratda qizdiril-
gan bitumga modifikatsiyalangan oltingugurt qo’shi-
ladi va 50-60 daqiga davomida qizdirilib aralash-
tirilish natijasida serobitum tayyor bo’ladi. Serobitum
tarkibidagi ~ modifikatsiyalangan  oltingugurtning
ulushi 20-30 % ni tashkil etadi[6].

Quyma seroasfaltbeton qorishmasi GOST 9128-
2013[8] bilan bir qatorda TU 5718-001-53737504-
03(texnik shart) talablariga javob berishi kerak.
Texnik shartda quyma seroasfaltbetonning 2 xil tipi
mavjudligi keltirilgan, quyidagi 1-jadvalda uning
xususiyatlarini ko’rishimiz mumkin.

Qorishma tipi Sinov
Ne | Xususiyatlar ko’rsatkichi normalari .
I I usullari

Egilishdagi mustahkamlik
6 |chegarasi 0 °C da, MPa, dan| 7.0 6,0

kam emas (ixtiyoriy) TU 400-

Elastiklik moduli 0 °C da, 24-107-91
7 |GPa, dan ko’p emas 8,5 7,5

(ixtiyoriy)

Quyma seroasfaltbeton qorishmasini 160 °C dan
yuqori haroratda yotqizish qat’iyan man etiladi.
Quyma seroasfaltbeton qorishmasini yotqizishning

havo haroratiga boliqligi 3-jadvalda keltirib
o’tilgan[7].
3-jadval
Havo harorati, °C 30 20 15 10
Quyma seroasfaltbeton 140 | 145 | 150 155
gorishmasi harorati, °C

1-jadval
. Massa
= ‘g - ulushi, % da
HEEY EIRIFEIR
-~ === . .
E|2 5% 0S| g é g Qo’llanish sohasi
ZlsSEZs 88| &
o Oab > - S 2]
ol 2o 7El=E
£ |€7°| 25
il s
Yo'llar qurish
40- 0,45-10,45-| ., . .
I 20 55 25-35 0.700.90 tamlrlashvakp prik
goplamalarida
Yo'llar qurish,
I 5 - |23-28 0,45-10,40- ta’mirlash, totuarlar,
0,7510,75] " yelo yo'lkalarida

Eslatma: Asfaltbog’lovchi tarkibida
(bitum+sero+mineral kukun-“B+S+MK”’) mineral zarralar
0.071mm dan kichik bo’lishi kerak.

Quyma seroasfaltbeton qorishmasi quyidagi 2-
jadval ko’rsatkichi talablariga javob berishi shart:

2-jadval
Qorishma tipi .
Ne | Xususiyatlar ko’rsatkichi normalari Sll’lOV.
I I usullari
Minerallarning g’ovaklik
1 |ulushi, % hajmda, ko’p 22 22
emas
Suv shimuvchanligi, % GOST
2 hajmda, dan dan ko’p emas 0,5 1.0 112801-98
Siqilishdagi mustahkamlik
3 |chegarasi 50 °C da, MPa, 1,0 0,7
dan kam emas
Qorishmaning qo’zg’aluv-
4 |chanligi 150 °C da, dankam | 30 40
emas TU 400-
- - 24-158-89
5 Bosim shtampining chuqur- 15 3.7
ligi 40 °C da, mm oraliida ) )

Xulosa. Yuqoridagi ma’lumotlardan xulosa qilib
aytishimiz mumkinki; Respublikamiz iglim sharoiti
uchun aytomobil yo’llarimizga aynan quyma
seroasfaltbeton texnologiyasini tadbiq etadigan
bo’lsak qoplamaning sifat ko’rsatkichlarini oshishiga
hamda iqtisodiy tejamkorlikka erishgan holda
igtisodiyotimiz qon tomiri sanalgan yo’llarimizning
ekspluatatsiya davrini oshiramiz.
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CAHOAT BUHOJIAPU TAIIKW JEBOPUHUHI' HAMJIAHI'AH KATJIAMUJIAH UCCUKJIUK
NYKOJHMIINHA BAXOJAII YCYJIN BA HABAPUHU TAAKHUKOTH

MupazumoBa I'yibaxop YkramoBHa, accucteHT; MyxTopoB Mabpydxy:ka, MarucTpanr.
JKu33ax mONMUTEeXHUKA HHCTUTYTH

B cTaThe IpHBOAUTCS METOABI ONIPEEIECHHE U YCTAHOBIEHHbIE 3aBUCUMOCTH K03 (hHIKEHTA TEeIIONPOBOJHOCTH Psiia
MaTepHaJiOB B 30HE MPOMEP3aHUS OIPAXKIAIONINX HECYIIMX KOHCTPYKIUHI OT BIQXKHOCTH U TUNIOTHOCTH 3THX MaTepUAJIOB.

KuroueBble cjoBa: QpuibTpanus, MOTEHIMAIbHBIH EPEHOC, TPAMEHT BJIAarocoaepKaHusi, KoapGHLUUEHT TOTEeHIIHa-
JIOIIPOBOJHOCTH, TEPMOTPOIUEHTHBIN KOd((HUIMEHT, OO 3aMep3alolieil Biary, TEINIONPOBOIHOCTD, KAMISIPHOIIOPH-

CTBIA MaTepHUal.

MaKonazLa Ky4Id HaM TOPTraH TalllKd ACBOP MAaTCpUAIUIApUHUHI 3UYJIMTHHU 3’LTI/I60pFa OJIraH XOJIAa KY4JIW KHII
MaBCyMyJa ACBOPHUHI HAM TOPTraH KUCMHUHUHI MY3JIalll X0JaTH[a Ba HaTHXKaJda UCCUKIIUK S”TKa?:I/IIH KOS(b(l)I/IHI/IeHTI/IHI/I

AHUKJIATHUHT MaTEMAaTHUK MOIYJIN KCJITHUPUIITAH.

Kaaut cy3nap: GuabTpraHuin, MCCHKIUKHUHT Cy3U0 YTHII MOTEHIMANIH, HAMIIMK CakJaml TPagueHTH, WCCHKIHK
YTKa3UI NOTEHUUAIN KO3()PUIUEHTH, UCCUKINK TPAIUEeHTH KO3((UIMEHTH, HAMIIMKHUHT MY3JlaraH KUCMH, WCCHKJIMK

S'/TKa?)I/IHI, KOIMUJIAPp FOBAKIN MaTepHall.

Kupum. Xap kannail ”HOII0OOT YMyMHUII MEBMOPUI
€UMMUTa Kypa y3ura xoc IIaKJIUN JIOWWXAacH, KOH-
CTPYKTHB €YHMH, KYJUTAHWITAH MaTepralapuHUHT
(U3UK-MEXaHUK Ba UCCHUKIUK — (U3UK XYCYCHATIA-
pura Kkypa OSHeprusi TEKaMKOpJIMIUra kapad Try-
pyxJiapra axpaTHIll Makcaara MyBoOQUKIUP.

bunHO Ba MHIIOOTNIap MUHTAaKABUI KUXATUIAH €p
103U PEIbe(UHUHT TY3WIHIIH, OaTaH -IACTIIATH YY1,
JIAIIT, TOFJIM SKOMIapIa >KOWJAIIWIIM XaMia MUH-
TaKaBU{ KUXATHIaH IIMMOJIMHU Ba XaHyOul Yikamna-
PHUHT TaMHH-UKJIMMUAW MIAPOUTHTA Kypa Xam THUIIO-
JIOTHK XyCyCHsITIapura acocan Oaxosamn Jio3uMm. By
VpuHIa VpTa Ocué MuHTaKacuja Kaaumaa, ypra acp
Ba XO3UPIH KyHJa XaMm Oapro STWITaH apXUTEKTypa
oObeKTIapura MyailssH OMp Xynyndaa y3apo YHFyH
XOJI/Ia JKOM TaHJIAHTAHJIWTUHU XaM Kaij 3THO YTl
JIO3UM.

Ep 103u UMM mapoutura Kypa KypyK-HCCHK,
CepHaM-CepEFrH, COBYK Ba yTa COBYK XyAyJulapra
OynuHaIu.

IOxopuna kentupmiran Taxjawuiapra kKypa ep
103u1a OyTyHTH KYH/d MKJIMM IIAPOMTHHUHI KECKHH
y3rapunuiapuHu MHOOATra ONMMd Y30EKHUCTOH XyIy-
Jnuaa 6apro dTunaaurad OMHO Ba MHIIOOTIIAP TAlIKH
TYCHK JEBOpPJApUHH MaKCHMal Japa)kajia HamJIaHW-
M Ba COBYK KuIl (acnmma MysiamydHA HHOOATra
00 HCCUKIHMK-(DHU3UK XyCYCHUSITIApUHU YpraHTaH
XOJ1/1a JIOHUXanall Makcaara MyBoO(GUKIUp.

Acocuii kucm. brHO Ba MHIIOOTNIAP TALIKU TYCUK
JIEBOPU KUII (haciina UCCUKIMK MACCAaCHHU YTKa3H-
M Xamja Oup KMHCIM — OMp KaTJIaMJIM TYCHUK Je-
BOpJaH WYKH HMCCHK XaBOHUHI TapiaHuin (uc-
CUKJIMKHUHT JeBOpJAa (GUIBTPIAIIHAHT XapaKTepH-
HUHT ITaTCHIHAN Y3TapuIlii) HUHT Xapopar TpajucH-
™A Vi, IEBOPHUHT HaM CakJall rpagueHTa V»H,, ne-
BOpJAaru xap KaHga xapopar

M _divia -VH._ +a -5-Vi) (1)
aZ m HC m
Oy epla om - JIEBOpJaH HAMJIHK (CyB) Ba OyFHHHT
Oupramukaa VYTHIN >KapaGHUHT TIOTEHIMA CH3HO
VTam Kod(hGUIUEHTH; O-UCCUKIUK TPaTUCHTUHUHT
oupranukaara Ko3duuenTu:

5= (a,, 0,+a,, 90,)

a

m

Arap TYCHMK [E€BOPHUHHMHI TallKW KaTilaMuAaru

maic.

HAMJIMK (CYB) KHII TYHJIapH COBYKIAH MY3JIallHHU
nHOOAaTra oJIcaK.

My _ div(a @)
Z

by epma ouum - TYCHMK AeBOpIaH HAMIMKHHHT
OyrnaHu® YTUNIMHWUHT TOTEHIMAN Cy3u0 VTHII KO-
a¢dumeHTH. Oy - OYFHUHT Cy3WO VTHINWAArd Wc-
CHUKJIMK TPagueHTH KO3 umenTH.

Kumn MaBcymMua TYHTH Ky4WIN COBYK TabCHPHIA
TaIIK{ JICBOPHHUHT MAbIyM OHp KaTiaMu My3Jlaiiy,
KEHUHTH HaM XOJITaKOIaIH.

Tamku TYCHK JCBOPHHHT HCCUKIHMK-(QH3MK Xy-
CyCHSTIIApUHY aMaJlii Ba HAa3apHil KUXaTUIaH ypra-
Hull [1, 2] HaTWXKacuga TallKU 1€BOP KOHCTPYKLUS-
CH KyWIH KUII MaBCyMH/a My3Jall derapacuma mc-
CUKJIMK OanaHcu OYyiinya JeBOp MaTEepUaIMHUHT FOB-
BaKIIMK-My3ra aWJlaHulll ypracujard OOFIaHMII
Kyiinaaru GopMmylia acocua aHUKJIaHAIH.
do, =/13'%_/13@ (3)

dz ox ox

Oy epaa A3, Ae, 83, ts — MOC PaBHIIIA TalIKH IECBOP
MaTepPHANIMHUHT KypyK, HAMJIAHTaH Ba KHCMaH My3-
Jara" KaTiaMJIApUAArd UCCHKIUK YTKa3uml Kod¢h¢u-
[HICHTIIAPH;

U, — TamKy NeBOp MaTepUATMHUHT HAMIIUTH; i-
TAIIKA JICBOPHUHT KUCMaH MY3NaéTraH HaMIIAaHTaH
KaTJIAMIUHUHT KHCMHU, - Yo — TAllIKA JCBOp MaTepua-
JUHUHT KyPYK XOJAaTIard 3UWINTH.

Ky MaBCyMUHHMHT TYHTH TaWTHIA COBYK (—
MHUHYC) XapOpaTHHUHT OPTHIIN HATIDKACHAA TAIIK{
JEBOPHUHT HaM TOPTTaH KaTIaM{ MY3JIAallMHUHT Ce-

-0, -Vit)

mit

r'l.HM.y()

00.
KUH Ba JaBOMIJIM XapaKaTJIaHWIIN 6_3 — 0, mucodar
zZ

OpKaJIn I/I(I)O,Z[aJIaHaZ[I/I. vy - HHHI' KI/II‘/'IMaTI/I oCa Ka-

Maiub 6opany.

Bynnait xonaTna MCCHKINK (DU3UKACH KOHYHHST-
T [ 1, 6] ra acocan Kydugaru KypuHHILTA KEJIa Iu.

t, —
Ay “4)
0, o-9,

nan onauHu xapopary, °C; 8; — TalIKM JEBOPHHHT
My3Jall KaTUHIIUTH M;

napura kypa (3) TeHIJIaMa CTallMOHAP UCCUKIIUK y3a-
t, t, -t
= H ﬂg 3 =0
Oy epaa f3 — HAMJIMKHUHT My3Jaml OOIIJIaHHIITH-
Tamky AeBOp KOHCTPYKIUSCHHUHT My3JaraH
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KHUCMUHUHT UCCHKJIUK YTKa3uIll KO3QPUIueHTuan (4)
(hopMynara acocaH Kyluaaruda aHUKJIaiMu3:
__ A -6)-6 (5)
Tt —1,)(5-6)
Tamky 1eBOPHUHT HAM TOPTTaH KaTJIaMHJa JIEBOP
MaTePUAIMHUHT UCCUKJIMK YTKa3um Ko3ddunmeHTn-
HUHT KHAMaTH KyHuarnda aHuKJIaHaIH.

(6)

Oy epaa A. — JeBOp MaTePHAIMHUHT KypPYK XO0JIaT-
JIar¥ UCCUKJIMK YTKA3ull K03 puumenTa; mo — IeBop
MaTepPHANMHUHT HaMJIAHWII (Gousu, %; Os - IEBOP
MaTepHATUHUHT 1% Xa)XMHUH HAMJIaHUIIUTA TETHIILIA
KHCMHUJIA HUCCHKJIMK YTKa3um Kod()OUITUSHTUHUHT
Ycuiu (OpTHILHN).

Xyaoca: Ham ToOpTran MAEBOPHUHT WCCHUKIIUK
YTKa3um K0d(Q(GUIMEHTUHIHT OPTUIIU O, - MaTepH-
QITHUHT 3UWIUTUra OOFIHMK OYIN0, aHUK OWp TH3UMTa
conmmn Mypakkao xkapaéuaup. Ly Goucnan xap Oup
TypAard Marepuan yuyH A, KO3PGUIMESHTHHH dKCIIe-
pUMEHTaNn Taxpuba OpKaIM AaHWKJIAml MaKCaara
myBoukaup. By ko3dduimeHTHUHT MaTeMaTHK
m3zoxu Opanuyk A.Y. [5] taxnmud stran A, =f(mo)
Kypunummga Oenrunanrad. CopOLMOH HAMIMKHUHT
MYHTa3aM CaKJIaHUO TYpHII XOJATH, OMHO Ba WH-
[IOOTJIAPHU HCHUTUII MAaBCYMHHHHT OXHpPH JaBpUAa
COpOIIMOH HAMIIMKHHMHT XaM OpPTHIIMHUHT pyXcaT

S
A =20+0,—=
o = A °1oo)

o oo
OTUJIraH KMMMaTHu a);; ra Ba ACBOp MaT€puangaru

COpOIIMOH  HAMJIMKHMHI  TOMYMJIApAaH  uOopar
HAMJTMKHUHT UCCHUKJIHMK YTKa3HII KOAPPUITUCHTHHUHT
opruinura cabad oynaau.

Bynpaii wmypakkab xonartnapaa OyTyH —KuII
MaBCyMHUJia OJKCIEPUMEHTAN TaJKUKOT YTKa3MIl
OpKaJM OJMHIaH MabIyMOTJap acocuia TalllKu Ae-
BODHUHI My3Jlall KarjaM, HaMm TOpPTIaH KaTjiaM
YYKYpJIUIH XaMJa J€BOPHUHI MUKM KHCMHU F03acura
AKUH KypyK KarjaMm KaJIMHIWTHHHUHT Xapopar OpT-
raina kamain0® Oopuim Ba Xapopar yTa macaiuin
JaBpuja My3J1allyd Ba HaM TOPTHUIL KAaTJIaMUHHUHI Op-
TUIIUTAa  TETUNUIM  Tpado-aHAIUTHK  TaXJIMIIHHA
aHUKJIAIl MaKcara MyBO(QUKIUD.

Apnabuérnap:

1. Bborocnosckuit B.H. CrpourenbHas Temiopu3uka.-
M.: Beicias mxona.-1982. - 415 c.

2. ykypos F.I1I., Ucnomosa JI.F. Kypunui ¢pusuka-
cu. Japcmuk —“Suru acp aBinoan” Tomkent, 2018 ii., 228

3. Olykypos F.I1I., Bo6oes C.H. Apxutexrypa ¢pusuxa-
cu l-xucm. Japcmuk Kypunaum HCCUKIMK (U3MKacH-
Tomkent, Mexnar, 2005 i1.160 6.

5. CIT 23-101-2004. IlpoexTupoBaHe TEIIOBOW 3aIlIn-
1ol 3paHuil /Tocerpoit Pocenu. -M.:OT'YILLIIII, 2004,-
139c.

6. ®panuyk A.Y. Tabnuipl TeruiopU3MIECKUX MoKasa-
TeJel CTPOUTENILHBIX MaTEPUAIIOB.

HAM TOIT'AH TALIKHY TEBOP MATEPUAJIMHUHT KHCMAH MY3JIATAH XOJATHJIA
3UYJIATUTA BOFJIMK XOJIA HCCUKIMK YTKA3HMII KOA®OULIMEHTJIAPUHI
CVYHTH TAJIKUKOT TAXJTAIN

CapumcokoB Capaop, yxkutyBun, Apanos Toxup, maructpanTt. JKu33ax MOJUTEXHUKA HHCTUTYTH

B craThe npuBeneHO YMCICHHBIH aHAJIN3 MPOLECC TEMJIOMAacCOIEepPeHoca B OTHOCIONHOM HapyKHOM OIpaXKICHUH TPU
OTPHIATENLHON TeMIlepaType ¥ NP GUIBTPALIMOHHOTO ABM)KEHMS MOTEHIHAJIOM IIepeHOCca Mapa Mpy 3aBUCUMOCTH I'pa-
JMEHT TeMIIePaTyphl U BIaroCoAepKaHMs IPH JTIO0BIX TEMIIEpaTypax Teia.

KiioueBble cioBa: KoahduiueHT TenmnonpoBoJHOCTH, IUIOTHOCTh MaTepuaia, yBIaKHEHHBIH KOHCTPYKIHUS I'paau-
€HT TeMIIePaTypbl, IPAJAUEHT BIarocoIepXaHus TepMOTpalueHTHBIN KO3QQULIUEHT, 10151 3aMep3atolleii Biary.

Makonaza HaM TOPTIaH TAalIKH JEBOPHHUHI TypJIM MaTepUajlapura XOC paBUILA, XapopaT IpaJUeHT, HaM CakJall
TPaJMeHTH, UCCUKIHUK TpagueHTH Kod(QOHUITMEeHTIapHHI TaXIAI KAJITaH XO0JIIa NCCUKINK YTKa3uI Kod(hHIneHTIapnan
AQHUKJIAIIHUHT COHJIM TaJKUKOT HATH)KAJIapy TaXJIWJI KUIMHIaH.

Kauurt cy3uap: Mccuxiuk y3atuin Ko3QpQuuueHTu MaTepHal 3U4INrd, HaM TOPTraH KOHCTPYKLUs, XapopaT rpaJueH-
TH, HaM TOPTHUII TPAJAUEHTH, UCCUKIUK IPaJUeHTH KO3 (OUIMEHTH HaM TOPTIaH KATJIAMHUHIT My3JIallrad KUCMU.

Kupum. SIHru tapuxaan MabiymkH, ypra Ocué
XyOyauaa KMl MaBCYMHHHMHI KaTTHK KeJlraH Wuilia-
pH Kyn OynraH, Kop Kamiamu KanuHiuuru «HOkiap Ba
TabCcUpJIapy KypWIMII MebEpiapu Ba Kouzaajgapuaa
KeNTUpWITaH Mew€puian Oup Heya  OOp OpPTHK
Oynran #ymmap kynm ydpaiau. ['HapomMeTposoruk
1967/68/69 imnnapmaru KUl MaBCyMH yTa KaTTUK
KEJIraH.

Kop kamiamMu KanuHIMIUM MAacT-TEKUCIMKIapAa
70-80 cm. Tornu Ttymannapnaa 120-130 cm ra etran.
XaBo XxapopaTh KyHIy3rH tmax=-27°C, TYHAA tmax=-
33°C raua erran. bynman Ttamkapu Kapakai-
MOFUCTOH, JKW33ax BWIOTJIADUHUHT YyJ Ba JalITIiia-
PUHUHI IIMMOJMHM XyAy[ulapula KUl MaBCyMHUAA
IIUMOJNIUN YIKanapAaH KOJTraH KYWIH COBYK HIaMOIl

OKMMHU OHMp HeYa CyTKanad JaBOM JTraHIMIH Kain
stuirad. byHnail 06-xaBo mapoutuaa Ky3, KHUII Ba
KYKJIaM EFMHTapYWINTAAAH HaM TOPTraH IeBopiap
My3Jlanl HaTkacuna €3 Qaciura kemuO aeBopiap-
HUHI KyHH KUCMH Hypa0d KEeTHIIHM HaTIXKacuaa oK
KyTapuin KOOWTHSIHUTH 55-75 % Ta WYKOTHIIHN ca-
6abmu Kynab TymraH. byHpgail xomaT JoHIIyBoKIu
TOM €rMa KOHCTPYKUHMSUIApU OY3WIMIIH SBHHU YIPHU-
7u0 TymraH XoJaTiap XaM ydparas.
'mapoMeTposoruK  MabIyMOTIap  apXUBUIAH
OJIMHIaH TaBCWIOTJIAp TaxXJMIIMra acocaH OyHiai
HOKYJIail 00-XaBO Y30€KUCTOH pecilyOnuKacu Xyay-
Janapyaa stHa Takpopiaanumy MyMmkuH. Ly 6omncoan
OyryHru kyHaa Oapro 3TunaérraH OMHO Ba MHIIOOT-
Jap TAIlKH JICBOPHUHHM IMMoynid Yynkamnap (Poccwus,
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muMoini,  KO30FHCTOH)  y4yH — MyJDKajslaHTaH
MEbMOpPUN KOWJAJApHU KYJUIaraH XOJAa HCCHUKIHK
(u3MKacH KOHYHHUSTIIApUTra MOC DaBHIIJA JIOWHXa-
JIAIITHPHUIIT JIO3HM.

Acacuil kucM. Kywin Ham TOpTraH IeBOpiapu-
HUHT KUCMaH MYy3JIaraH KaTJaMJIapuHU HHOOaTra
OJITaH XOJIJIa HCCUKJIMK SHEPTeTHK KYPCAaTKUUJIAPHHU
yprauum yuyH. Kyiuparu COHIM TaIKMKOTIAPHHU
amajira OIupaMus.

Bup >XuHCIIK TalIKK JEBOP NUIAKOOETOHIAH Taki-
€pnaHrad xonga, arap xaxmui 3uanura 1300 Kr/m>
Ba Hawmrd 20% OynraHga COHNIM  TaAKUKOTHH
KyHHJIard mapTiiap acocuja aMaira OlIHpaMHm3.

1. Tamku aeBop Kaauuauru & 1968 #uia onuHran
THIPOMETPOJIOTHK MabIyMOT Oyinda MaTepUaTHHHT
TEPMHK KAPIIWIUTHHA HHOOATIra OJIraH XoJjaa Oenru-
TanMu3.

2. Tycuk neBop CUPTUAAH y30K BakT JTaBOM 3Ta-
JITaH COBYK XapopaTh ta=-259C neb, KaOyJ KuJiaMu3.

3. Tamku 1eBOp KATMHIMIHHWHT HaM TOPTraH
KaTjaMJIapuiaH COBYK XapopaT YH3UKIM KOHYHHUST
Oyiinua cu3ub YTaau ned Kabyi KuiaMus.

4. Vccukimuk yTKa3ui Ko3QPUIMEHTH Ay KUliMa-
TuHU @panuyk A.Y. ToMoHUAAH [5] Ty3wiran Kypu-
JHII MaTePHALIAPUHUHT MUCCUKINK TEXHHUK KypcaT-
KHYWIAPH KaJBaIuIaH OJaMu3.

5. Tamku HOEBOPHUHT HWYKM Ba TAlIKA I03acH
KAJTMHIUTH Oy =2 CM OYIraH KyM-OXaKiIHM KaTiaM Ou-
JaH cyBUO YHMKWITAH. (MCCHKJIHMK YTKA3WII KO3QQH-
IUEHT) J1aH 0apro STUITaH AeBOp (aKaT UUKA TOMO-
HUJIAH KUTHHIUTH O=2 CM JaH KaM OyiMarad XoJijia
IIYBOK KWJIMHAIIY.

6. buno nuku xapopatu t,=20°C.

7. Tamku Ba MUKW TOMOHJIAaH aMajra OMIUPUITaH
CYBOKJIADHUHI UCCUKJIHMK y3aTuIl Kod(duimenTiapu
moc pasuniia 8,7 Ba 23 (Br/m? °C) ra teHr xaOyi
KHJIUHAIH.

8. JleBop MaTepHaIMHUHT TEPMHKK KapIIWIUTH
R= 1m?°C/Br.

CoHN TaIKUKOTHUHI 1-Macanacu KyHWumarmda
amaJira OIMpHIaIu.

Tamku 1eBOp KAJMHINTHHA TaHJIAIIL.

R o6 o6 o6 R
TR RS TR
w u 0 (N (]
1 0,02 o 0,02 1
=—+ + + +—;
87 0,93 0,561 0,93 23

By HucOatmaH Tamky J€BOp KaJIMHJIMTU KHIII
MaBCyMH Tajabura kypa 6=0,45 m.

JIeBOpHMHT WYKM TOMOHHIIAH HCCHK Xapopar
TabCHp ITraHaa

O =Ay -t RY (Vg -5.12.) =
~0,561-(20-1,003) _ 0,02

1 = 0,173m.
20425  0.93
87

TYyCcUK HEBOPHUHT TalIKM TOMOHUIAH t,=-25°C
COBYK TabCHUp JTraHia JEBOPHHHT MaH(UHl XapopT
TabcupuAa OYIraH KICMUHUHT KaTHHIATH

83=06-00=0,45-0,173=0,277 m 27,7 cMm.

Hccuk  yTraszum KodQQPHUIUCHTHHUHT XUCOOUH
KUMMAaTH

A(t,—1)0
(,-1,)(6 -6
_0,561[20(-2)]-0.277
[-2-(25)]-(0.45-0.277
OnuHran HaTWwXalapHd, MyKajaaMm [2] skcrepu-

MEHTaJlb CHHOB HaTW)Kacu OWJIaH TaKKOCHacak, yiap
opacunaru hapk Kyduaaruia aHUKJIaHaAI.

0.930-0.861, 550, _ 7 495,

0,861

Arap J1eBop 1eHo0eTOH, KepaM3uOeTOH €K TICHO-
CHIIMKATIUT MAaTepUAIUIAPUAAH THKIIAHTAH XOJIArd
HATIOKAIap IOKOpWAA KENTHPHITAaH yciayOaa XHCo-
Onmanamu. OJNMHraH HATIDKAJIAPHUHT COHIIH  KHii-
mamiapu (1) oxkamBanma kentupwirad. CoHiun
TaJAKUKOTHUHT  Trpad0-aHANUTHK  KYpHUHUIIAIATH
taxnuiu (1), (2), (3), (4) pacmiapaa KeATUPUITaH.

XyJoca. FOxopuna KenTUpWITraH COHIH TaIKHKOT
HaTmkanapu acocuaa, lllnakaberoH, meHOOETOH, Ke-
pamM3UTOOETOH Ba NEHOCHIMKABUTIAPAAH TalépiaH-
raH TamIKd TYCUK, JEBOP KOHCTPYKIMIApH KaM
TOPTTAHJIMK JIapakacu 3UWIMTHHU WHOOATra OJraH
X0JJa KUII MaBCyMHU JaBOMHIA My3Jamy Oyiimda
WUCCUKJIMK, YTKa3WIl KOA(QOUITMCHTIAPUHUHT KHIA-
MaTiapu aHuKiIaHrad. OIMHraH COHJIM TaJKUKOT
HATIDKaIapy Ba Ha3apuil )KUXATHIAH MabIyM OynraH
ko3 dunmenTIapy conumuTHpuIn Oyinmya rpadoano-
JUTUK YCyJJa TaKKOCHAIl acoCHIa aHWK O0axoJamr
ycnadu KypuO YMKHIITaH.

=0.861 Br/m? -°C.

A —
A

3
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HUHXEHEPJIUK TAPMOKJIAPU KYPUJIUIIHA
CTPOUTEJIbBCTBO UH’KEHEPHbBIX CETEHN

AMYJIAPEHHMHT BUPATA (IAPTAHATA) TUIPONIOCTHJIA OKUMIATY MY AJUIAK
YVKUHANJIAPHUHT V3T APULLIN

CaiinnoB Manuk TemupoBuY., TexHuKa dannapu Oyiuda gancada noxkropu, PhD
HebmatoB [JaBiaaToex bepauép yram, nokropant/
Uppuranus Ba cyB MyaMMOJIApU WIMHA-TAIKHUKOT HHCTUTYTH

Makona Tysmyiiun cyB omOopu rOKopu KucMuzaa bupara rujponoctuia Myallak YYKUHIUIAPHUHT Y3rapUiura
Oaruirnanrad. YmoOy ruaponocT yuyH 1981 Ba 1988 immnap opacuparu oxkum capbu Ba JIOMKalIUTU MablIyMOTJIapU
taxiaui Kuirarad. 1981 Ba 1988 iiumnap opacuna okumaaru oku0 yTraH Myalllak 4yKUHIWIAPHUHT XQKMH aHUKJIaHTaH.
benrunanran Wunap y4yH OKAM ypTada JOMKAIMTHHHUHT y3rapuil rpaduri Ba yHUHT TaxjIMid Kentupuirad. OIuHran

HaTIKaJlap acocuaa yMyMUi Xyaocanap Oepuiras.

Kauut cy3nap. Myamiak 4yKUHIUIap, OKUM JIOMKAIUTY, CyB capbu; KyMUIUII, ¥3aH xkapaéuu, TysMyiun cyB om60-

pu, Jlapranata ruiponocTu.

HN3meHeHns B3BelIeHHBIX HAHOCOB HA MOTOKe B ruaponocrte oupara (Jlapranara) pexu Amyaapbu
CraTbst MOCBelIeHa U3MEHEHHUIO B3BELIEHHBIX HAHOCOB Ha rujponocte bupara B Bepxueli 30He TI0AMYyIOHCKOro BOIO-
XpaHWJHIIA. AHAIU3YpPYyeT NAaHHBIX [0 MYTHOCTh M PacXojAe€ BOABI Ui 3TOro ruapornocta mMexay 1981 u 1988 romax.
OnpeneseH 00beM TPaH3UTHBIX B3BEIICHHBIX HAHOCOB Ha MOTOKe OT 1981 mo 1988 roma. [IpuBenen ananus u rpaduk mno
CpeIHeMy 3HAYE€HHIO MYTHOCTH IIOTOKa 10 OTMEYEHHBIM roziaM. JlatoTcst o01ye BEIBOIbI HA OCHOBAHHBIX pe3yJibTaTax.
KuroueBble cjioBa. B3peleHHble HAHOCH, MyTHOCTb IIOTOKA, PacXoi BOJbI, 3aWJIEHHE, PYCIOBOW mpouecc, Trosmy-

FOHCKO€ BOJOXpaHUIIMILL, rugponoct bupara.

Changes suspended deposition on a flow in a hydropost birata (Darganata) of the river amudari
The Article is dedicated to study suspended deposition in hydro post Birata upper zone water reservoir of
Tyuyamuyun. Analyzed of the findings on turbidity and discharge for water flow of hydro post between 1981 and 1988. Is
determined volume tandem weighed deposition on a flow from 1981 and till 1988 years. The analysis and diagram average
meanings turbidity a flow till the marked years. Is given general conclusions on based of results.
Key words. suspended deposition, turbidity of flow, water discharge, sedimentation, proses of channel, reservoir

Tyuyamuyun, hydro post Birata.

PecniyOnukamu3naru 3Hr Karta ngapénapaa oupu
Oy Amynapénup. Pecnybnmukamus xymyau Ba Typk-
MaHUCTOH PecnyOnukacu xynaymiapuaa Amynapé-
HUHT Kyin kucmuna 1982 junpa Tysamyiiun cyB
ombopu Kypuiran. CyB ombopu TyroHmaH 150 km
tokopuaa bupara Ba 2 km nactna Tysmyitua THAPO-
noctiaapu MaBxyn [1, 3] (pacm-1). YOy rugpomno-
ctinap opacuna TysMyiuH cyB oMOOpU >KOWMAIIraH.
Tysmyiiue cyB omOopuzna ¥3aH xapa€Hiapu, CyB
oMOOpH XOJIATUHM ypraHuiiga Ba Oaxosamniia
IOKOpUJIard KeNTUPWITaH MKKala THAPOIOCT MyXUM
axamMusTIuaup. X03Upru KyHaa bupara ruapomnoctu
Typkmanucron PecniyOnukacu Xxyayanaa xonnamras
6ynu6 moumuil cyB ymyam unuiapu TypKMaHUCTOH-
JUK XOAWMIAp TOMOHHIAH Oaxapwuiamu. bupata
ruapornoctd wirapu Jlapranara ne0 roputunras [4].
Ymly cyB om6opu PecnyOinkaMuU3HUHT OMp KaH4Ya
MalIOHJIapUHU Kepakiy NalTia Kepakid MHKIOp-
Jary cyB OWJIaH TabMUHJIAII UMKOHUHU SIHAJa SXIIH-
na6 Oepamu. CyB oMOOpH KypWJIWIIM HATHXKACHA
TYFOH  OpKaId OKUM  OONIKapWiIaad,  OKHM
OolmKapuiaraniaH KeHUH TYFOHCU3 Aapé€ y3aHiapura
HucbaraH apknu paBula Y3aH kapaHiapu y3ra-
pagu. CyB oMOopH TYFOHHIAH I0KOpH Obedaa OK1M-
HUHT CyB OMOOpHWTIa KyWHJIHMII KHCMHJAaH TYFOHTa
SKWHJIAITaH capyd OKMMHUHI TE3JIUTH KaMaiub 0o-
paau. OKUMHMHT TE3JMIM KaMalMIIM HaTHXXKacuuaa
OKUMJIary MyaJUIaK YYKUHIWIAPHUHT YYKHILIW JKapa-
€HU Te3Malla Iy Ba Kynasau.

Xo3upa IOKOpHIa KEITHPUIraH Xyayuiapaa ja-
péna y3aH xapa€HimapH SIKKOJ Ky3aTHJIMOKAA. Y3aH

KapaéHiapuna JapéHUHT Map(oJIOTHK XyCYyCHSATIA-
puaaH Ovpu YHUHT Oyiiama Ba KYHIAJaHT KECHUMH
Oyiinua y3rapumuiapyu Ky3aTuiaaam.

Xycycan ymby bupata ruaponoctu Xyayaiapuaa
Amynapé y3aHuHUHT 1 MeTp aTpoduma KyTapuira-
JIUTH TaIKAKOTIap HaTMKacuaa ypranwiau [1, 2].

o TyaMyinm
| Tympokkaia
i | oo Japronora

K¥MILIIm

150

=
2 N s 2

KM,
1-pacm. Tysmyiina cyB omOopH ¥3aH/a xKona-
IIyB CXEMACH.

Japé y3aHu JIOMKa YYKUII HAaTHXKACUAA KyMWIa-
I¥, HAaTWXKaZa KUPFOKJIapAa TypJid IOBWIMILUIAD E€KU
merunurap kysatmwiand. CyB omOopuaa OKUMHHHT
qumitanuiny (0ocuMu) stHaja kenraitnd 6opamu. Cys
VYTKa3ul KOOWISITH Kamasiu. Arap Mapxyn Oyica
ymly Koijapaard THAPOTEXHUK HHIIOOTIAPHUHT
unnian (aoNusaTHra CaIOUH TabCUp KypcaTamu. Y-
Oy cayiOuii sxapaéHIapHUHT OJIZIMHU OJIUII MaKCau/ia
JKCIyJyaTallus Ba HppuUranus THU3UMJIApU XaB3a
OoKapMaiapy TalIKWIOTIApU TOMOHHUJAH Xap Huii-
Jla KUPFOKHHM MyCTaxKamJlalla yHJa Y3aH pOCTIOBYH
Ba XMMOSUIOBYM JamOanap, mmopaiap Kypuiamu. by
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aca V3 HaBOaTtuaa napé Y3aHM Ba OKMMHUHT ¥3ra-
pHUIICH3 SBHU OapKapOpiINTHHA TAabMHUHJIAWIN Ba
OKUMHHHT y3aHJaH OexaTap YTKa3WIIHH TabMHH-
JTanau.

XO03Upru KyHrada WiMUN TaAKUKOTIAp KapacHH-
Ja naap€ y3aHuaa >KoWIamrad cyB omOopiapuaa CyB
oMOOpH XaXXMHUHU Oaxojall, Y3aH KyMWIMIIHHA (1e-
(hopManusIHN) AHUKITAIIHUHT 3 XWJI yYCYIH MaBXYy.I-
p [5].

1. benrunanran xyayana TaOuui TalKMKOTIApHU
(Yngam wnurapu) onuO OOpUINT Ba IIy OPKAIU KYyMH-
JMII Ba CyB OMOOpH XKMHUHU YpraHuil. (OMIEpUK
YCYIHJA).

2. benrunanran XynyJHHHT OONLIAHFHY KHPHIIH-
Jard Ba OXHMPIU YMKHIIUAArH KECHMHUAA OKHUMJIAru
JTOWKANMKHUHT Y3rapuIIuHU aHUKJIAII, YyKUHAUIap-
HUHT TPaHyJOMETPHK TAPKUOWHM YPraHWIl, Y3aH-
HUHT CyB YTKa3WIl KOOWISTHHU Oaxojaml OpKaId
6axapuir. (MyBo3aHat yCcynuja).

3. benrmnanran XyAayJqiard OKUM Ba Y3aHHUHT
TUAPABIVK 3JIEMEHJIApU Ba KYpCAaTKUWIAPHUHH Yypra-
HUII YCYITH.

V3aH KapaGHmapuHH IOKOPHIA KEITHPUIraH
ycymnap acocuga ypranumaa K.M. Poccunckuid, M.A.
Kysmun, A.B. Kapaymes, U.W. Jlesu, A.H. I'octyn-
ckui, I'"U. lllamos, C.T. Ansrynun, U.A. By3yHos,
B.A. CxpsuibnukoB, B.I. Canosn, U.A. Illneep,
M.A. TlpeiTkoBa, @.I1. MyxaMenkaHOB, SITIOH OJINMH
X. Kup, amepukanuk onmum K. bprone Ba Oomkanap
Kyna Kyturad oObekTinap napé Ba cyB omOopriapuna
KYMWIHIIHA, CYB OMOOpH XaXMHUHU OaxoJai 0yiuda
umr onu® OopraHjap Ba MyXUM MablIyMOTIApHU
onrannap [5].

Ymby maxkonana ailHaH 2 4M ycyiara acociiaHuO
CyB OMOpHra KHpPHUO KelraH OKHMAArm MyaJulak
YYKAHAWIAPHUHT XQ)KMHU YpraHuiIral Ba OaxonaHraH.

OKumaaru 4yKuHAWIAD XapakaTH WKKH XWI Xa-

pakTepraHay.

1. Myannak 9yKHHAUIAP — aCOCaH OKUM/Ia Ba Y
OwiaH 6@ra XapakaTJIaHaIH.

2. Hwupuk uykuHAuMIap — acocaH y3aHAa, y3aH
yCTHA XapaKaTiaHay.

Oxumza Ky3aTWIaguraH YyKHHIWIapra T, KyMm
3appacu, 11arai, HUPUK TOII, HUPHUK IOMOJIOK TOIILIap
Ba Oomkamap. AMymapénarn MyajUlaK YyKUHAHIap
acocaH TWi, KyM 3appacu 0ab3aH Maiija Liarajuiap,
TOF OJIIU Aapénapja HUpUK MIarajyiap Ba TOLUIAp
Ky3atunagau. OKMMIaru Myasuiak YyKHHIWIap TYFOH-
ra SKAHJIANITaH CapH TE3MWK KaMalumu cababnu
V3aHaa y3yHIUK Oyiinya HUpUK YYKUHIUIAD TYKUAIHA
optu6 Oopamu. Ty¥ronman okopu Obedaa y3aHHUHT
KYHIamaHnr Ba Oyinama aedopManusacH Y3rapuiid
JIoWiKa OOCHIIH, CYB CATXWHHHT KYTapWJIMIIHN OKHOa-
TH/Ia TACTKH Obeda IOBWINIIIAP Ky3aTWIAIIA MyM-
kuH. CyB omOopuga YYKHHAWIAPHUHT YYKHUIIN
HATIKACUIa YHUHT (oiiiany XaxMu Kamaind Oopa-
M.

TankukoTHUHT Xucodu. CyB omOopura Kupuod
KeTaéTraH OKHMIAard MyallaKk YyKWHAWIAPHUHT
TaxymuHu Oaxkapunia 1981 Ba 1988 imnap opacu-
Jaru 8 ik bupara ruzaporoctd cyB capdu Ba
OKVMHUHT JIOWKAIUTH MabIyMOTIapHaaH (oiaana-
HIIAH.

1 um xanBanga TysamyitnH cyB oMOOpH TYFOHIAaH

150 kM 1oxopuaa xoinamran bupaTta ruppomnoctu
1981 Ba 1988 #wiapmaru xap O6up oinap Oyitnua
ViluaHraH OKWUMHHHT YpTada capdu KEeNTHPHIIAIN.
Xap Oup oligarn OKUMHUHT caphu KyHIHK capduiap-
HUHT ypTada KHAMaTH XUCOOUIaH ONUHTaH [4].
2 um xanBanna buparta ruppomoctu 1981 Ba 1988
finntapaaru xap 6up oinap Oyiuuya Yiuanran 1 m?
capdmaru okuO YTraH YyKHHIWIAP ypTaya MHKIOPU
Kentupuirad [4].

1-xanBan
bupara ruaponoctuaa okum capdu Q yip (M/c).
o Oitnap
1 2 3 4 5 6 7 8 9 10 11 12
1981 279 286 563 1130 | 2210 1400 2670 1650 632 589 670 817
1982 601 364 326 833 1220 1290 1110 1670 489 296 587 724
1983 533 230 241 526 1930 1500 2060 2070 1210 646 589 653
1984 549 404 429 865 1040 2800 2540 2910 1410 646 678 883
1985 929 646 378 859 1040 1730 2160 1600 818 609 692 758
1986 356 271 320 254 513 769 1780 1280 300 238 233 645
1987 410 204 628 1210 1510 2480 2470 1780 1530 860 896 658
1988 620 605 783 1320 | 2420 1770 3580 2400 1260 766 529 577
2-xajBal
Bupara ruponocTHAa OKUMHMHT Jokikanuru S yp (r/m?).
P Oiinap
1 2 3 4 5 6 7 8 9 10 11 12
1981 440 430 860 1600 2200 1000 1600 1200 750 630 990 1000
1982 750 410 450 1400 1500 2000 720 670 1200 1100 | 930 980
1983 990 1400 330 1800 3900 1300 1500 2100 2200 | 2200 | 1800 | 2300
1984 2100 1300 800 2000 2500 2200 2000 1900 2500 1700 | 2600
1985 1600 1900 | 2300 1900 3200 2900 2500 2600 2200 | 2500 | 2100 | 2000
1986 3000 2400 | 2700 | 2100 1700 2000 2600 2600 2400 | 2900 | 2500 | 2600
1987 2100 1100 | 3100 2700 3800 2600 2400 1200 1900
1988 4700 3400 1500 2400 2000 1500 850 | 6300 | 1000

ban3u olinapaa mabiym cababiapra Kypa JIOMKAIMK YI4aHMaral €Ki KHPUTHIMATaH.
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3-kaaBan

Xucobnanrad Hatmwxanap W uyk (kr/c).
o Oiisap
M 1 2 3 4 5 7 8 9 10 11 12
1981 122 123 484 1808 4862 1400 4272 1980 474 372 663 817
1982 450 149 146 1166 1830 | 2580 799 1119 587 325 546 709
1983 527 322 79 947 7527 1950 3090 4347 2662 1421 1060 1502
1984 1159 525 343 1730 2600 6160 5080 5529 3525 1098 1763
1985 1486 1227 869 1632 3328 5017 5400 4160 1800 1522 1453 1516
1986 1068 650 864 533 872 1538 4628 3328 720 690 582 1677
1987 861 224 1947 3267 5738 6448 5928 2136 | 2907
1988 6204 8228 | 2655 8592 4800 | 1890 651 3333 577

IOkopunaru kentupwiran (1) Ba (2) xanBamiap
acocuja OenruiaHraH Huuiapaard buparta ruapo-
MOCTHA OKHO YTraH YYKWHAWIAPHUHT | COHUsIAru
XaKMH aHUKJIaHaau. Xap Oup Hwijga, oWgard OKUM-
Jard OoKuO YTraH Myasjulak YyKHHIWIApHUHT 1 co-
HUSIaTH XOKMH MOC paBHIIAa KyWHJIarnya aHuKia-
HaMU.

W =05 (M

Oynna: Wy, - UYYKUHIWIAPHUHT OKUO YTraH
MuKnopH, 1 connsma (kr/c); Qyp - OKUMHUHT caphu
(M3/¢); Syp - oKMMHHMHT No¥iKanmuru (r/m3).

(1) Ba (2) xagBanmaru MabiIyMoTiaapiaH ¢oiiga-
naun6 1-popmymna opkamm 1981 Ba 1888 imuiapaa
Bupara rugpomoctuna okuM capdunaru 1 conumsaa
OKHO VTraH YYKUHIWIAPHUHT MUKIOPU AHUKIAHIN
(3-xagBan). Ymoly rOKOpUAArd OJMHTaH HaTWXajap
acocujia xap Oup Wuimard okuO YTraH YYKWHIHIIAp-

HUHI ypTaya MHKIOPMHHM aHUKJIaiMu3. byHna
Kylinaaru hopmylia opKaiu XxucoOnap 6axapuiaiy.
— W,\?p./\@.ﬁu,l X T X1 (2)
A 1000000

Oynpa: W,,. ~— Xap Oup Hwuinaru bupara ruapo-

NOCTH/IaH OKHMO ¥TraH MyajulaK YyKUHIMJIApHUHT
MUKAOPU MUHI TOHHA XUCOOUIA; % Neian — Xap oup

Hungarn 1 coHWsImard OKWUO YTraH Myalulak qyKUH-
JUTapHUHT ypTada Mukaop (kr/c); T — 1 hunnmaru
kyHnap (365); t — 1 xyanaru conus (86400 c).
4-xanBan
Xap Oup #un yuyH oku6 YTraH Myajlak 4yKUHAWIAPUHT
YMYMHH XaKMHU.

Wunnap Wy, t T W (MHHT.TOHHA)
1981 1448 86400 365 45664
1982 867 86400 365 27342
1983 2119 86400 365 66825
1984 2683 86400 334 77425
1985 2451 86400 365 77295
1986 1429 86400 365 45065
1987 3273 86400 273 77201
1988 4104 86400 275 97511

Taakukor HaTwxkandapu: 1981 Ba 1998 iinmmap
opacunaru bupara rugporoctuan okuO yTraH mya-
JUTAK TYKHHIMIAPUHT XaKMH KyHHaarura TeHr.

I/Vl‘)Sl/l‘)88 = I/Vl981 + I/Vl982 + I/Vl‘)83 + I/Vl‘)84 +

W ogs + Wiogs +Wiogy +Wggs = 514328 MuHr. TOHHA

IOxopunaru onuuran HaTwkanapaan bupara ruu-
porioctunan Tysmyiiua cyB omOopura 1981 Ba 1988

wwmtap opacupa 514328  mwuHr
YYKUHIUIAP KUPUO KeJraH.

TOHHa MYyaJlllaK

— =A0UKAAUK (2/M.Ky§) capgp (m.xyd/c)
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Pacwm 2. Bupara rugponocriia xap Oup Huiuiap yuayH
¥pradya oKuM capdu Ba JOUKAIUTHHUHT Y3rapuil rpadur.

Xyaocanap. 1 Ba 2 xaJBan acocuia OJIMHTaH 2-
pacmaaH KypuHHO TypuOmuku bupara ruaponoctuaa
1981 #mnman To 1988 Hunraya oKUM JTOMKAIATHHUHT
Y3rapuiid yMyMaH KamMaiiMaraH xoJijia OpTUIIH Ky3a-
tunrad. 1981 Ba 1982 iwinapna OKUMHUHT HHILTAK
Vpraua noiikanuru 1 Kr/m? oynu6 1988 hunga 2,5
kr/M® man omm6 kerran. 1988 iiwmma 1981 imnra
Kaparaiaa OKMuMJary Joukanuk 1,5 KI/M> Ta OINTaH.

Keitunru iunnapna Amynapéna xycycan bupara
(dapranata) ruUOpoNOCTHAA OKUMJAArd MyallIak
YYKMHAWIAPHUHT MHKIOPY Kymairan Oy OKuM
JTOWKATTMKHUHT OPTHUINU OWiIaH OOFIMKIUp. Y3aHzaa
OKMO VYTraH Mya/UlaK YYKUHIWIAPHUHT MabIyM
kucMu TysmyiiuH cyB omOopu Kocacuaa Ba yHra
OKVMHUHT KYHWJIMIN XyIy[Uiapuia y3aH TyOura 4yka
Oonuaian. UYKMHIWIAPHUHT YYKHUIIW Y3aHJa KO-
JaimraH cyB omOopiapuaa OocMMCH3  (TYFOHCH3)
V3aHnapra HECOAaTaH ce3wsapid PaBHINIA Ky3aTHia-
I, bocumud (TYFOHIIM) Y3aHIapaa OKUMHHUHT TE3JIH-
TH TYFOHTA SIKMHJIAIIraH capu Kamaiub Oopwuiim ca-
0abnu quaMeTpu KaTTapok 3appadvaiap XaMm Yy3aH Ty-
oura ytupanu. Makomiajga cyB oMmOopura Kupub Kena-
€TraH YYKWHJIWIAPHUHT TaxJIWIK OaXapwiraH, CyB
omOopuaa UYKKaH UYYKUHAWJIAPHUHT  XQKMHHU
aHUKJalia ymoly OJMHraH HaTHKaiap Ba TYFOHAAH
KeinHaa xoinamran TysMyiuH ruapornocTuaa yra-
&TraH OKUMHUHT cap(du Ba YHUHT JIONKAIUTH Mablly-
MOTJIAPHUHT XYIIH FOKOpUAa OaXkapuiran Xucoodiap
Kabu Oa)kapuiiraH HaTH)KaJlapuaH Ba MKKaJla TUApO-
MOCT YUyH OKMMJArd KUpa€rrad Ba YMKaETraH Myall-
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JaK IYKUHIWIAPHUHT XQKMH COJMIITHPHUII OPKAJIH
Oaxxapum MyMmkuH. FOKOpHIa OJNMHTaH MabIyMOT-
JapjaH acocuaa CcyB omMOopu Xynynuaa Jokka 6o-
CHUIIHM Ba YHUHT (OWIaTM XaKMUHU aHHKJIAIIAA
(oliganaHu MyMKHUH.
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EP Y3AHJIN KAHAJLTIAPHUHT BAPKAPOP OKUMHUJIA TYE OCTH I'PSIJIAPHAHT
IHAPAMETPJIAPUHU XUCOBH

SmeB Cooup CamaroBud., T..1., npod; Faiimmuazapos Ucpouns XoJnKoOBHY., KATTa YKUTYBYH;.
Jlatunos lax603 Agumep y¥au T.¢.¢.1 (PhD); YemonoB Pusoxknaaun Hocup yram, maructp
Kapimm MyxaHIuCITHK-UKTHCOTUET HHCTHTYTH

OkcnepeMeHTan Taakukotiaap xamaa B.®.Ilymkapes Ba b.A.lllynbskinapHUHT TPsSATapHUHT OaJlaHIUTMTH Ba Y3YHIIU-
THMHU aHHUKJIAIl OOFJIAaHWIIUIApUTa acocaH 0apKapop OKMM IIApOUTHJIA TPSIAPHUHT NapaMeTpIapiHu aHUKJIaI GopMmyIia-
Jlapy OJIMHraH. I psIUTapHUHT SKCIIEPUMEHTAJl Ba XUCOOMH KUHMATIapUHUHI TAaKKOCJIAHHUIIHN YJIAPHUHI KOHUKApIH Aapa-

JKaza IKUHIMTUHY KYpcaTau.

Kauur cy3nap: 6apkapop oKuM, KaHau, TPsA, ¥3aH, OKU3HUKIAP, PErPECCHOH TaxJIui, Moaedukanmsuiadran Gopmyia.

Ha ocHoBanMu sKcnepuMeEHTaNBHBIX UccaenoBanuil u 3asucuMocteil B.@. Ilymkapes u b.A. Illynsaka momydeHsl 3a-
BUCHMOCTH IS ONIPENENIEHHs BBICOTHI M JUIMHBI JOHHBIX TPSAIU 3€MIIIHBIX KaHAJIOB B YCIOBHUAX CTALIMOHAPHOIO TEYEHUSI.
CpaBHEHHE DKCIIEPUMEHTANIBHBIX M PACUETHBIX 3HAYEHUI MapaMeTPOB P NOKA3aJld yIOBICTBOPUTEIbHBIE PE3YIIbTA-

TBI.

KiroueBbie ciioBa: YCTaHOBHBﬂlefICSI IIOTOK, KaHaJl, I'psald, pycia, HAHOCBHI, pereCCHOHHBIﬁ aHall1u3, MO,HI/I(I)I/IHI/IPOBEIH-

Has hopMyna.

On the basis of experimental studies and dependencies V.F. Pushkarev and B.A. Shulyak, dependences were obtained
to determine the height and length of the bottom ridge of earthen channels under conditions of a stationary flow.
Comparison of the experimental and calculated values of the ridge parameters showed satisfactory results.

Key words: steady flow, channel, ridges, channels, sediments, regression analysis, modified formula.

Kynruna ep y3annu kaTra KaHaJUIAPHUHT J10HHXa-
Jalll Ba 9KCIUTyaTauusacu OunaH O0FauK OyiaraH maca-
JaapHU SYUMHUA, YIAPHUHT Ty0 OCTHAA XapakaTiia-
HAJUTaH TPSIUIapH MapaMeTPIapuHUHT YTyaMIapHHN
Ba OKM3HKJIAp caphIapuHU aHUKJIAIl MyXUM axaMH-
arra sra 6ymanu [1, 2, 3, 6, 8]. Ty ocTu OKU3UKJIAp
capQUHHM aHWKJIANIHUHT YCyIUTapuIaH Owupu OYIuo,
TyO OCTH TPSAUTApUHHUHT TapaMeTpiapu, sbHH Oa-
JAHUTUTH, Y3yHJIWTH, TE3JUTH Ba NaBPIApHHUA HHO-
Oatra onraH x0J/1a aHUKJIAII YCYJIA XHUCOOIaHa u.

V3an sxapaéHmapu IIApOUTIAPUAATH OKHU3HKIAP
TAIIWINIIM OYHWYa MaBXyJ agaOUETIIapHU TaXJIHIH
myHu Kypcaraauku [3, 4, 5, 7], Oy MyaMMO OYHK
Vy3aHnap TuApaBIUKACHHUHT aCOCHW MacajallapuaaH
Ooupn Oymub xucobmanamgu. busra mabnymkn, TyO
OKM3UKJIAPHUHT XapaKaTh acoCaH Tpsajap KYpUHHU-
A amanra omagu. ['psulapHUHr OaTaHIINTH Ba
XapakaTiIaHUIIl TE3MHKIAPUHH Y3aHHUHT OKHM Kap-
[IWJIATH Ba YyKYpJIHK IehopMalisuiapy aHUKJIAHIH.
OKM3HMKJIADHUHT XapaKaTu ajJoxujaa 3appadajap CHH-
rapu KapajaJuraH Macalla JOWPAcUIaH TallKapuia
kKonmaau. Oku3uKinap capUHM aHUKIANIA Kyjoia-
HWIagurad ¢opmyanap Iy acHOAa OJIMHTaH Oyica-
JIa, OUpoK Iy OwiaH Oupra Xed KuM amaiuérna
OKM3UKIap caphuma xaM, y3ammap nepopmarusicuaa

XaM, IIYHUHTJCK OKUM THAPABIUK KAPIIMIATHIA XaM
TPSIAPHUHT XapakaTh Ba KaiTa MIaKDIaHUIIIArH
XaJI KHJIYBYH poyiira 3bTHpo3 Ownmupmaiam. Ily-
HUHT Y9yH TPS TapaMeTpIapuHi OKUMHHUHT aCOCHI
TUIPABIIMK XapaKTepUCTUKATIapy OMiiaH OOFaiiiuran
Hazapuil Ba SMIMPHUK (opMynaiapra sra Oynum Oy
HyHaIMIIgarn acocuii macanmapian Oupu Oynub ca-
Hanmaau. MabayMKy, OuprHYMIAp KaTOPHUAA OJMHHTAaH
(dhopmynamap Oy caBonra OMpoH OuMp Tap3na *KaBoO
0epub, aHva Hwiap onauH oiuHTraH [3, 4, 5,]. Bakr
VTHIIN JaBOMUA STHTU (pOopMyJiajap Ba sSIHTH Ha3apHid
UIITaHManap naino O6ynanu. byHuHr cababu ryHma-
KM, OKUM Ba OKHU3UK 3appadyalapHHUHT XYCYCHSTIA-
pura kKapab TpsyI mapamMeTpilapuHd XUcOOJaml ydyH
UIDTa0 YUKWITAH XaM Ha3apuid, XaMm IMITUPUK (Pop-
MyJnajapiaH aMaluil JKuxataaH (QoiJaTaHUITHUHT
camapacu KaMpok Oynanu. Xo3upru KyHjaa *axoHJa
TpsAsIap XapakaTura OWj XKyAa KYI COHJM Jajia Ba
nmabopaTopusl MIapOUTIAPHIA TAIKUKOT MabIyMOTIIa-
pU OIMHIaH. YOy MablyMOTIapHU 0ab3u Oup Mya-
mugIap TOMOHUAAH YMYMITAIITHPUINTA YPUHHITAH,
aMMO XO3Mpraya MyKamMmall MIIOHWIM HaTHKanapra
ara Oyna onmaramnap. [IIyHUHr yayH TaIKHKOTIHIAD
TOMOHHAAH OJIJVHTH OJHMHTaH (popMymnaiapHH Tako-
MUUTAIITAPUIN  OVitmdya siHTHM  Takimuduap Oepuit-
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MOKIa. JlekuH ymap MoXusTUTa Kypa camapaiu
HaTKaIapHu OepMasnTH. BUpok, kyma Kym wiMui
unuiap onud Oopuiicana, JEeKHH XO3UPrH BakTraya oy
MaCaJaHUHT CYUMHAA0NP TYXTaMra KeJIMHMaraH.

By umpa y3an 0apkapop OKUMH TabCUPU OCTHIA
TPSJUTAPHUHT Taio OYimin sxapaéHuHu Ba Oy Tpsi-
JApHUHT YT9aMIIapUHA aHUKJIAI Kapad YuKUITaH.

Bynunr yuyn Kapmm MyXaHauCHUK-HKTHCOIUET
UHCTUTYTH J1a0OpaTopusichiia KaHal MOJICTHHUHT
V3aHuga OapKapop OKUMHHHT IIAPOUTIAPUAA TPSI-
JApHUHT [IAKJUTAHUII O KapaéHUHH  TaJKUKOTIAII
Makcaauna SKCHepUMEHTIap YTKAa3WIAW Ba OJMHTAH
TAJAKUKOT MAabIyMOTJIApH 3-KaaBainna Oapkapop
OKHM y9yH KHPUTHIITH.

I'pyHTiN y3aHmaH CyBHUHT OKHO YTHIIN HaTHXKa-
cuia TyO ocTua Tpsaa Ba pudeUIapHUHT NIaKIJIaHu-
mm pyi Oepaau. by y3ura xoc OYaraH Tpsaiu peib-
S(HHUHT MIAKUIAHUII XapaéHU CyB OKMMUHHHT TYp-
OyJIEeHT TY3WIUINA Ba OKU3UKIAPHUHT TAIIMIAIIN
Ounan OornuK Oynanu.

Ty06 octu rpsmiap Y3UHUHT TY3WJIHUIIATA Kypa
TYypJM XWI KypuHUIIIA 6Ynanu. [psaiiapHuHT KYpH-
HUIUTApA OKHM TE3JIMTH, OKHM YyKypJIUTH Ba
y3aHIard OKM3MKJIADHUHI TapKMOMH Ty3WanmIura
Oorymk Oynanu. Y3aH ¢aoi KaTIaMUHUHT Maija Ba
OWp KUHCIN OKM3WKJIApH KWYHMK TE3THKIapAa KUUUK
Ba PaBOH TPsUIJIApHUA XOCHWJ Kuiaau. byHmail xypu-
HUIIJATH TPSAJIAPHUHT  Telma KUCMIApH  OKHM
HyHamumu OVilnua nedpiu THUK >Koinamiagu. Arap
OyHIa TE3NWKJIap Ba TYJIKWHIAP TabCHPH SHAIA Ky-
yaiica, yHJa KaTTa ymdyamra sra OynraH pudemnap
naio 6yma Oonutakan (WIoBa,).

bu3 tomoHman naboparopus MIApOUTHIA YTKa-
3WITaH Taxpuoanap yH4Ya KaTTta OyaMaraH TE3JIHK Ba
TYIKUHIapAa oud 60punuo, rpsUTapHUHT YirdamIia-
PY OJIMH]IH.

VYTkazunran Gapkapop HIApOUTAATH Taxpubdanap-
HU TaxJun Kwiamu3. CyBHUHT XapakaT TEe3JIHrd y3ra-
pumu OmiaH Ty0 OCTH Ba MyaJllaK OKHU3UKJIAPHHHT
TapKUOWHU Y3rapuimu Ky3aTwigu. Kanan momenu-
Jard CyBHUHT OKMMUHHHT TE3JIUTH KaMaluIy OwiiaH
MyaJlaK OKHM3MKJIAPHUHT YYKUIIW COMUp OYiaju.
Bynnma myaiiak OKM3WKIAQpHHHT HUCOATaH KaTTa Y-
gamra sra OyiraHiapu Y3TapuHU KAYHK BEPTHKAT
OKUMJIAp TE3JTUKJIapH Oyiaranu cababiau Myautak Xo-
JaTaa TyTa oIMaiauiap Ba TyO OCTHra TyIIaIuiap.

Bup xartop TagKUKOTYMIAD TOMOHHIAH TabKUJ-
na"ranuzek [1, 2, 6, 7, 8], rpsaniu XxapakaTJapHUHT
acocuil kypcaTkuuu OYnuO, ymapHUHT OalaH AU
xucobnananu. lOkopuma aWTraHUMU3IEK, TpSIap-
HUHT TapaMeTpJIapUHM  XWUCOOJAITHUHT  MAaBXKYy[
yeymnapu nanga B.®.IlymkapeB ToMoHHIaH Takmud
KWIMHTaH OOFJIAaHMII KYTI COHIU JabopaTtopus Ba Ja-
Ja Taxpuda MaxTyMOTIapura Kypa XOCHI KWIMHTaH-
muru cababmu, yHnaH doiinananamus. Y Kydugarua
KypuHuIra sra [2]:

UZ
h, =0, 00445—=— 1, +0,0494, ,
gd,
Oy epna Ao - OKUM YyKYpJIHTH; Vg - YpTaua Te3JHK; do
- OKM3UKJIAPHUHT YpTada THaMeTpu.

B.®.Ilymkapes saboparopusi Taxpubagapuaa

muameTpu do = 0,50 MM Gynran kympuan Qoiinanas-

(M

rad. bu3 xam Taxxpubanapna ny Qpakuusgara Kym-
JapHY UILTATAUK.

B.®.Ilymkape mabopaTopus TaXkpuOaIapuHH
KeHTr OynraH y3aH Mojenunaa yTkasraH. JHau O6u3 Oy
(1) GornaHuIIHU TypaH €H TOMOH KHSUTMKIapUra sra
Oynran Tpamenus MAKIUAard KaHaiap yIyH MOIH-
(ukanusutamTapamus. byaunr yayH (1) GornaHUIIHA
Kyluara KypuHumia udoaanaimms:

2
h,, = ¢(o, 00445211 +0, O49h0j , )
gd,
Oy epaa ¢ - kaHal €H TOMOH KUSUTUK mMKOI(PPHUIIICH-
TUra OOFIMK OYITaH mapamerp.

Vrkasunran Taxpuba MabIyMOTIApHHH KaiiTa
UIIITaNia MaTeMaTHK CTAaTHCTHKA ycyiaunaH ¢oiiga-
naHuO, €H TOMOH KHSUIMK Kod(duumeHTIapura sra
Oynran kaHawap ydyyH Oy mapaMeTpHH KyHHIarua
KAHAMAaTIapy OJMHIM Ba 1-)KaaBaira KHPUTHIIH.

1->xanBan

@ mapaMeTpHUHT KaHall €H TOMOHU KUSUTUK KO3 dHLu-
€HTHUra OOFIMKINIH

do o
m=0 m=2 m=2,5 m=3 m=3,5
1,08 0,72
1,33 1,02
1,32 1,05
1,46 1,21

Bynna ¢, - kaHan Ty6 OCTHHMHI MapKa3ura Teru-
1wt Oynran K03 UIIEHT.
By napamerpnap ¢/ ¢, HucbGartu rpsj GanaHmm-

TUHUHT OKMM YYKYpJUTHTaHWUCOAaTH opacuja OoFia-
HUII MaBXyJ 1e0 KapaiMus, SbHH
3)

¢/, = f(h, |h)-
l-pacmna 2-xansanra xypa ¢/ ¢, = f(h, /h)

OOoFnmaHuII Oyinya KypwiraH STPH YH3HK rpaduru
KypcaTHITaH.

2-KaaBa
¢/, = f(h,, | h) Gornanmmu sxasama
¢/ 4, 0,67 0,7 0,80 0,83
7
h, /h 0,22 0,3 0,32 0,41
8r 0
he/h
0.4
0.3
02 -
0.1 %
¢/ ¢,

0 0.1 02 03 04
l-pacm. ¢/ ¢ = f (hgr / h) 6ornanum rpaduru

Oxopuna xentupunran 1-xagsan Ba 1-pacmpua
kypcarwiran ¢/ ¢ = f(h, /h) OGormanum rpa-

¢uknan éku (2) popmyna épramuaa KaHal MapKas3H-
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Ja Ba €H TOMOH KHSJIMKIApHAa Maiao Oynaauran
TPAATIAPHUHT OaJaHUTHKIIAPHHN XUCOOIAl MyMKHH.
Perpeccuon Taxsun HaTWXamapu KOHUKAPIA Kypat-
KUWIApHU KypcaTanu (2-pacm).

045

y=0.619x2.64
R*=0.533
04 °

035

0.3 L

/

0.65 0.7 0.75 08 0.85

2-pacM. Perpeccuon taxJun

3-pacMaa rpsUIapHUHT  JabopaTopusi Taxpuda
MabIyMOTIApU OWJIAH YITAPHHUHT XHCOONAaHTaH KUii-
MATJIApPUHUHT TaKKOCIAHUINU aKC JTTHPHITaH. By
TaKKOCTAII YIAPHUHT ¥3apo SKUHIUTAHE KYpCaTaH.

hm
@
0.04
@
@
0.02
[ ]
.O
hris m
0 0.02  0.04

3-pacMm. C-TaxxpubaBuii TpsiUTApHUHT OanaH TUTHHU (2)
XucoOuil rpsuiap OUIaH TaKKOCIaIl
0.038

s 2215
0.051 y=83.16x +
RZ=00964
0.044
0.037
+
0.03 -

0.023

0.016 an
%

0.01¢

0.009
0.013

0.023 0.027 0.031 0.033

4-pacm. Perpeccrnon taxmi.

[IIyHUHTIEK, PErpecCMoH TaXJIWi HaTwKalapu
XaM KOHUKapJiM HaTWXKaJlapHU Kypcatau (4-pacum).

OHan KaHan OapKapop OKMMHUAArd TpsAIapHUHT
Y3YHJINTMHU aHUKJIAll MacallaCMHU Kapaimwus. busra
MabJIyMKH, TPSJUIAPHUHT Y3YHJIUTMHA aHUKJIAm OY-
frya onub OOpriIraH KYNruHa TaJKUKOTIApaa yiap-
HUHT Oy mapaMeTpu Yy3rapyBuan Oynub, y Gapkapop
xonaTna OynmMmaiinu neraH xyiocara KeJdWHraH. bus
OyHu bpTHOOpra 0Nub, 010 GopriraH Taxpuoda 1ra-
pOUTIApUIATH TPSAAJAPHUHT Y3YHIUTHHU aHUKJIalIia
onuuii kypunumra osra OynraH bB.A.lllyiapskHuHT
Kyhinaaru popmynacunat dovnananamus [2]:

¢, =5,55h,,

Oy epaa hg, - rpsaa OanaHUIUrH.
By d¢opmyna wmyammud TtomonmmaH oxmb 0Go-
pwiran a0bopaTopus Ba HaTypa LIApOHTIapUAari

“)

TAAKUKOT MabIyMOTJApUra acoCaH OJHMHTaH OYIuo
cuaTan KypcaTkuuiapra ara, JEeKHH KaMYWIUKIIap-
JaH xaM xonu sMac. by ¢opmynana rpsmiap comup
Oynumm Ba XapakaTH jkapaéHHIard BakT XucoOra
omuaMaras. FOxopuaa 613 TOMOHIAH TaKIU( KUITUH-
rad ycynuaH QoijanaHu® TpsaapHUHT OallaHIiH-
ruHu  aHukiaimu3 Ba  (3) ¢opmynara Kynuo,
Kyiunarnra sra 0ynamus:

i

hy +0, 049h0] (%)
d

0

By 06u3 TtoMOHMMHU3ZAaH MOAU(DHUKANUSIIAHTAH
¢dopmyna 6ymub, OyHma BaKT XHcoOra OJMHA/IM.

3-KanBanma CyBHHHI OapKapop XapakaTuuma co-
qup OynamuraHn TyO OCTH Tpsuuiapu  Y3YHJIMTHHU
aHWKIam Oyiinmya onuHTaH IadopaTtopust Taxpuoda
MabIyMoTIapu Ba (5) Gopmyna 6yitrmua XxucobaaHran
KAHAMAaTIapu KHPUTHITAH.

5-pacMza CyBHHHT OapKapop XapakaTuaa COIUp
Oymagurad TyO OCTH IpsAfapy Y3yHIUTHHN aHUKJIAII
Oyiinua onuHran jgabopaTopusi Taxxpuda MabIyMOT-
napu Ba (5) dopmyna Oyiinya xucoOJaHraH Kuii-
MATJIApUHUHT  CONUIITHPIIIUIIN KypcaTuiras.
bynpan ynapHUHT y3apo SKMHIWTHHH KYPHII MyM-
kuH.[12, 13]

HlyHuHTAEK, pPErpecCHOH TaxXJIHi HaTHXalaph
XaM KOHUKApJIM HaTWXajdapHU Kypcatau (6-pacm).

¢, = 5,55¢{0,oo445

I m
0.3 S-pacm. C-TaxpubaBuit
® IPSUTAPHUHT Y3YHIUTH-
0.2 HU (3) xucobuil rpsanap
: OMIaH TaKKOCIAII
0.1
e m
0 0.1 02 03

029

y=575.5 7%
o RZ= 0012

0.17

0.14

011

0.08 / -

0.05

0.0% 0.1 D.il D.Ill 0. I13 0. I14 D.ii 0. i6
6-pacm. Perpeccron Taxmin

Xynoca:

-YTKa3WITaH AKCIIEPUMEHT MabIyMOTIapu 0a3a-
cuga xamypa B.®.IlymkapeB TOMOHHMAAH OJHHIaH
rpsutapHuHr OanaHuiuruan Ba b.A.Illynbsk Tomo-
HUJIaH OJIMHTaH TPAUIAPHUHT Y3YHJIUTHHU aHWKJIAIl
OOFJIaHUIIUIApU acocula Moc paBuuina Oy OoFjaHM-
nuiap MoauUKaIUsITa N,

-OKCTIIEPUMEHT  MabJIyMOTJIAPUHUHT  XHCOOHH
OOFJIaHUIIIIAp KUHMaTiapu OWIaH TaKKOCIAHUIIN
VIIAPHUHT OUP-OMpHUTa KOHUKAPIIU Tapakaia sSKHHITH-
TUHU KypcaTau

Jemak, 10KOpUIa IOPUTUIITAH MyJI0Xa3ajap Ba Jia-
Oopatopusi UIApOWTIApHIIa YTKAa3WITaH Taxpuda
MabJIyMOTIIApHTa acoClaHTaH XOJJla OJHWHTaH (2) Ba
(5) dopmynamapaan ep Y3aHIM  KaHAJUTAPHUHT
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Oapkapop OKMMHUJAATH TPSAJApPHUHT MOC paBHUIIAA
OaNaHUTMKIApUHU Ba Y3YHIMKIAQPUHH AHHUKJIANIAA
(hoiinanaHuIl MyMKHH.
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YIK: 622.79:622
HAMAHI'AH BWIOATHIAT'UA CEJI-CYB OMBOPJIAPHUJIA JIOFIKA-‘I}"KHHI[HJIAPHHHF
IMAKIJIAHAIIA TAXJINJINA XAMJIA XAB®CHU3JIUTUTHU BAXOJIAIII BYUNYA TABCUAJIAP

Surues A.A., T.¢.1.,npodeccop; Mamxues L1.C., TassHY JOKTOPAHT;
Amxumyparos JI.C., PhD, accucrent; Xoamat:kanoB H.X., maructpasr.
TomkeHT uppuraius Ba KAIUIOK, XY>KaTUTUHNA MEXaHU3AIMSIIANl MyXaHAUCIIIapU UHCTUTYTH - MUJIITUI
tagkukoT YHuBepcutetn (TUKXMMU-MTY)

Maxonana Hamanran Bunostunaru Koconcoii, Pesakcoit Ba XKuiinanucoii cen-cyB om6opiapuaa onud 6opuira aa-
Ja-TaJKUKOTIapu HaTwxkaiapu kentupuirad. Cen-cyB omOopiapuia Cen-TOUIKHHIIApH HAaTHM)Kacha HOCO3JIUKIAp KYII
yupamMoKaa, Taconuduii Keiaran cel-TOIKUHIApHHY YTKa3u0 1000pHIIa CyB TalljaMa Ba CyB YHKapHUII MHIIOOTIAPHIA
Oy3unumunap kysatuinrad. 1y Ounan Oupra, cen-cyB omOopiapu XaB3ajapuia Ky MHUKIOPAA JIOWKA-YyKHHIMIAPHUHT
TYmianumy coqup Oyaran. Makonana 2025-2030 iumnapraua Koconcoil, Pe3akcoii Ba JKuiinanucoii cen-cys ombopia-
puzard JoHKa-u4yKUHIWIAp MHUKJIOPUHM OamropaTiaml SMOupHuK (Gopmynanap €paamuna xucobiaad YMKHUII HATHXKallapu
XaM KeJNTHUpWIraH OYiuO, XO3MPTH MadTna ylapHUHT Qoiiacu3 XaKMmilapyd TYJIWK JIOWKa-4yKUHIWIApra TYJIraHIurd
tabkuuianrad. Cen-cyB omOopiapu xaBhcu3nuruau 6axonain 0yiinya qacTiiabKu TaBCUsIap UIIA0 YUKUIITaH.

Kamut cy3aap: cen-cyB oMOOpH, T'MApOYy3el, CyB YHMKAPHII HMHIIOOTHIIAPW, CYB TalUIAll HHIIOOTWIAPH, JIOWKa-
yykuHAnIap, Goigacus xaxm, Myaiak Ba TyO YyKUHIUIAp, CeN-CyB OMOOpH XaB()CU3IUTH

AHaim3 GpopMUPOBaHMS OTJI0KEHUI HAHOCOB B ceJle-BOJ0OXPAHMIMINAX H PeKOMEHAaluU
10 OLIeHKe 0e30I1ACHOCTH

B craTtre npuBeneHs! pe3ynbTaThl HATYPHBIX HCCIEA0BaHUH B cene-Bonoxpannnumax Kacancait, Pezakcaii u XXuitna-
nucail Hamanranckoi o6nactu. B pe3ynbpTare ceneBbIX MaBOJKOB B CeIe-BOAOXPAaHMWINIAX BO3HUKAIOT Je(EKThI, TaK BO
BpeMsl [IPOILyCKa YpE3BbIUaifHbIX MABOAKOB HAOJIIOAAIUCH IOBPEXKICHUS BOLOCOPOCHBIX U BOAOBBIIYCKHBIX COOPYXKEHUM.
B 10 ke BpeMs B celne-BOZOXPAaHWINIIAX HAOII0AAI0Ch CKOIUIEHHE OTIIOKEHNI HAHOCOB. B cTaThe mpuBeneHs! pe3yibTa-
THI PacyeTOB NMPOTHO3UPOBAHMS OTIOKEHHI HAHOCOB B cene-BojoxpaHminiiax Kacancait, Pesakcait u JKuitnanucair mo
2025-2030 rr. no sMnupudeckuM GopmysaM U OTMEUEHO, YTO B HACTOSIIEE BPEMS MEPTBbIE 00BEMBI UX HOJTHOCTBIO 3a-
uieHbl HaHocaMu. Pa3paboTanbl IpeaBapUTeIbHble PEKOMEHAALMY, [0 OLIEHKE 0€30I1aCHOCTYU CeJle-BOJOXPAHUITHILL.

KuiroueBble ci10oBa: cene-BOZOXPAaHWININA, THAPOY3EN, BOJOBBIITYCKHBIE COOPYXEHHs, BOIOCOPOCHBIE COOPYKEHHUS,
HaHOCHI, MEPTBBIH 00BEM, B3BELICHHbIE ¥ JOHHBIE HAHOCHI, 0€30MAaCHOCTH Celle-BOJOXPAHMIIHII]

Recommendations for the analysis and safety assessment of turbid sediments in flood reservoirs

The article presents the results of field research conducted in Kasansay, Rezaksay and Jiydalisay flood reservoirs in the
Kashkadarya region.There are many problems as a result of floods in the reservoirs, there are disturbances in the discharge
and drainage facilities during the passage of accidental floods.At the same time, there was a large accumulation of turbid-
sediments in flood reservoirs.In the article, the results of the calculations using empirical formulas for predicting the
amount of turbid sediments in Kasansay, Rezaksay and Jiydalisay flood reservoirs up to 2025-2030 years are also
presented, and it is noted that at present their useless volumes are full of turbid sediments.Preliminary recommendations
for assessing the safety of flood reservoirs have been developed.

Key words: flood reservoir, hydropower station, water discharge facility, sediments, useless size,suspended and
primitive sediments, flood reservoir safety

Kupum. Caii€pamuszia rioban MKIUM Y3rapuim
HAaTKacuaa Ttabuarna TaOuuid xaBQ-XaTapiIapHUHT
naigo Oymum Te3nmuru Todopa Kymaihud Oopmokia.
Bynnaii Tabuuit xomucanapra cen-TOMKHHIAPHA MH-
col Kunub Kenatupuil MyMKuH. XycycaH, Mapka3uit

Ocuéna, my xymiagat V36ekucton pecryomukacu
XyAyAJapuaa CYHITH VH MWIIUKIA HKIUM Y3rapu-
IUTapU HAaTH)KACH TabCUPHUJA CEJI-TOIIKWUHIAD Ba
Oomka xaBhiau TaOMMA XOoJUcaap TeE3-Te3 COAMP
oynmokna. Okubaraa sca yHiIab makukamap €ku Oup
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HEYa coaT WYMJa KHUCKa MYyIJIATId Cel OKHMIIapu
KYTIpUKJIApHU, HYJUTapHU, KaHAIApHW, AajlajapHU,
9KHH MaiJIOHJIapHU XaMJa CyB Ba CeJ-CyB oMOopJa-
pUIard THAPOTEXHHKA WHIIOOTIAPWHU IIHKACTIAH-
tupMokaa. CeNn-TOIIKUHIApra acocaH KaaajaliraH
EFMHTApYWIIMKHUHT Tacoauduii coaup Oynumm cabad
OYyIMOKIa, HaTWXKada 3ca JapEIapHUHT JTOMMHN
OKUMH CeJl OKUMH OWJIaH KyIIUinO, Te3KOp Ba KUCKa
MyanaTaa Katra xaBduap cogup 3tMoKna. Pecry0mm-
KaMH3Jla aKCapHIT KaTTa CeN-TOIIKHHJIApU TOFJIH Ba
TOFOIIM Xyay/uiapuaa coaup o6yimorma. Ly cabao-
M, MaBXyJ cen-CyB omOopriapuaa aana-TaJKUKOT
WIUIAPUHU OJMO OOpHII Xamlia YJIApHUHT TEXHHUK
XOJAaTIapuHU YPraHWll Ba WIIOHWIW, XaB(cu3
unuiamy Oyiinya TaBcUsIap MIUIA0 YMKUII J0J3ap0
Macayanapunan oupu 6Yim6 xucoOmanamu. Kyitmma
Jlaia-TaJKUKOTJIapy OoJuO OopwiraH cel-CyB oMOop-
JIapu oyiunua MabJIyMOTIIAp KEeJITH-
pwiran[1,2,3,4,5,6,7].

TagkukoT MeToguKacH. TagKUKOTIIap HaTypa
Ky3aTHII ~MaBIyMOTIAPHM TaxJIMJ KWIMII — Ba
TaIKUKOT HATIKaJapUHA Ha3apuil KailTa WIall
acocujia 0Jiu0 GOPHITIH.

TankuKoT HaTwKajdapu. Hamanran BumosTuaa
HUPHK CEN-TOMIKUHU MapKas3jiaph BUIOATHHHI TOFJIN
Xynyuiapunara coinap xucoOmanaau. llly OGoucna
yi0y mapénap xaB3ajgapuia >KoMamrad cyB oMOop-
Japuja CeNl-TOIKUHIAPH HATH)KAacHIa HOCO3JIHKIIAp
Ky yapamokaa. SpHu, Oy mapé xaB3amapuma 6apro
STUIITaH CYB Ba CEJI-CYB OMOOpPJIApPHHUHT XaB3ajapH-
Jla JJOMKa-4YyKUHIAWIAPHUHT KYTT MUKAOPAA TYTUTAHH-
i cabab 6ymMoKIa.

Koconcoit cen-cyB ombopumaru 6apua THAPOTEX-
HUK WHIIOOTIIAPHUHT XO3UPIH KYHJATd TEXHHUK X0Ja-
THHU KY3/1aH KEYMPWITAHJa, XaB3aHUHT JIOHKa 0oc-
ran xaxmu 2014 ¥wnga aHukinadrad Oymmo, 16
MIH.M> HH TaIKWI 3TraH. XO3UPrH KyHIa CEN-CyB
OMOOpPH XaB3aCHIaTH JIOMKA-TYKUHIIAP MUKIOPHHU
aHuKJamTupui tanad srwiamy [8,9,10].

Pesakcoli cen-cyB omOopumaru Gapua THAPOTEX-
HUK WHIIOOTJIAPUHHUHT XO3UPTU KYyHJArW TEXHUK XO-
JaTUHHU KY3[JaH KEYUPWITaHAa, XaB3aHUHT JIOHKa-
gykuaamwiap O0ocran xaxmu 2014 imima omud 6o-
pwirad ya4oB unuiapu Oyinua 15,4 mun.m® vy Tan-
KHWJI KWJITaH.

Kunanmuiicoit cen-cyB ombOopuaa onmd Oopuiran
Ky3aTulllgap HaTwkacura kypa, 2014 iunna batuo-
METPUK MapKa3W TOMOHHWAAH aHUKJAHraH JohKa 060-
cum xaxkmu 9.6 MuH.M? ra TeHr. X03Upru KyHja
TOWKA-YYKUHIWIAP TYIUIAHWIIA JaBOM AITMOKJA.
Cen-cyB  ombopu  ¢oitmamum  XaKMH  JIOWKa-
uykuHAWnap OwiaH TYiIuO OOpPMOKAA, YIapHUHT
JOWUKA YYKHHAWIAPIAH TO3aJall WIUIAPHHE XUCOO
KATOONMAp acocuaa KYpuO YUKUIIMHUA Tanad HSTaju.
Xo3upru KyHza cen-cyB omOopuaan kenaaurad (oii-
JIATA XaXKMHHN XUCO0J1a0 YMKUII Ba (DOMIATH XaXKM-
HUHT HYKONTAaHIUTHHH WHOOATra ojimb, KelaKakaa
cel-cyB OMOOpHIaH MaKcaaau (hOHIaTaHuII Macaa-
CUHM KYpHO YHKHII 3apyp.

Hamanran sBumostuga 2017-2020 #nnnapaaru
pyiixarra onunran 104 Ta cem OKMMH XoOJaTiapu
Oyiirya MOHUTOPUHT OJHO OOPHIIIN:

- 2017 #unpa -18 xonat, mynapaan 12 tacu man

oin/1a Ky3aTuiras;

- 2018 #tmnpa -22 xomnat, mrynapaan 18 tacu uroH
oin/1a Ky3aTuiras;

- 2019 Wunna — 34 xonart, wynapaan 23 Tacu Mai
olin/Ia Ky3aTuiaH,

- 2020 #imnpa — 30 xonat, nurynapaad 22 tacu Mai
oitna Ky3aTujaH.

Ky#inna Hamanran BHJIOSTH TOFOJIAN XyOyjapu-
Ja KoWmamraH cen-cyB omOopnapura 2017-2020
Huinapaa KeiaraH Cen-TOIIKWHIApH capdu Ba COHHU
Oyiinua MabyMoTIap kentupuirad (1-pacm).
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1-pacm. Hamanran Bunosituaaru napénap xas3aiapuaa
2017-2020 #unnap opanuruaa Xocui Oyiras cen-
TOLIKUHIIApU cap(U Ba COHHU.

Kysatnmnap mynn kypcaraauku, Hamanran Bu-
notuaa cen-cyB ombopura 2019 wunnma 2017 iiunra
Hucbaran 2 Gapobap KYIMPOK MUKIOpAA Cel OKUMHU
kenrad. Hatwkana, cen-cyB oMOOpH XaB3aCHHUHT
TOHKA-YYKAHAWIAP OWIAH TYIWIIN JABOM 3TMOKJA.
JloWika-uykuHaAMIap  TYAWIIWra,  acocaH  Cej-
TOLUKUHJIAPUHUHT >KaJaJUlalUraHIMIMHU acoCHUil ca-
6a0 KO KeNTUPUII MyMKHUH.

IOkopraa TamKWKOT KWIMHTAH CYB OMOOpiapu-
JIary JIOWKA-YYKUHAM ETKU3UKJIApU XapaKTepHUCTHUKA-
JApUHYU YPraHWIl HATWKalapu LIYHW KYpcaTaIuKH,
KaTTHK OKMMHHHT 90% opTuruHU 3appadanapu d<
0,05 MM O¥ynran rpynmiapnan uoopar. CyB Ownan
apanamiran OyHJaill TpyHT 3appadanapd, OKUMHUHT
(pM3UK-MEXaHUK XOCcalapura KeCKUH TabCHp Kypca-
Tagn. AWHHMKCA, OKMMHHHI TO3a CyBra HucOaTaH
KOBYLIKOKJIMIM Ba COJMIUTHPMA OFHUPJIMIM aH4a
FOKOpHY OYIHIIH, IOKOPU Obeduiapia CyB TOIIKHHIAPH
Ba Cell OKMMJIAPHHU TpaHc(hOpManus KUIUII Kapa-
éumapuia Mypakkad THAPABIMK XOJaTiapHH I03ara
kenrupaau. Cen-cyB omOopiapumars Ky3aTHILIap
HATIOKaJIapura Kypa, I0KOpu Obedra Tymiran JOWKa
OKHM YyKyp ¥3aH OYyitnab TYFOH TOMOHTa Xapakartia-
Haau. AMMO, TYFOH TOMOHTa Kapad JIOMKa OKUM 3ap-
pavanapu capanaHud 9ykuO OGopaiu.

Cen-cyB OMOOpJIM THIPOY3EITHUHT IOKOpU Obe-
(dapuga KaTTHK OKMMHUHT aKKyMYJIIMSUTAHHI Ka-
paémnapu Mypakka® (DU3UK - THIPABIMK XoJatiap-
JaH ubopat OYmUO, TUAPOIOTUK, TOHNOTpadHK, THI-
PaBIVK, THAPOTEXHHUK, AKCIUTyaTalusi Ba OoImka oup
KaTop oMmuiapra Oornmuk. byrynrm kyHma cen-cyB
oMOOpIapuHH JIOWKa-YYKUHAU ETKU3UKIApUAaH TO-
3anmam Oyin4ya TeXHUK-UKTUCOIMH JKUXATHaH cama-
panu Tambupiap MaBXKy[ dMac. YMyMaH OJTaH/a,
IOKOpH Obeduaru ETKU3MKIapHU OyTyHIAl cen-cyB
oMOopiapu 30HACHaH YMKAPHUO TAIJTAITHUHT amMall-
Ja UMKOHHMATH WYK. AMMO, YJIQpHUHI MUKIOPHHH
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KaMaWTupuil OViimya TerunuiM dJopa-Taadoupiap
VTKazwiMaca, OyHAail Tuapoyseiuiap sHa Oup Heda
Ak QoiinaiaHuaH CYHT yMyMaH SIPOKCHU3 XO-
JaTra KeJlmo KOJHUIIY MyMKUH.

IO3ara kenran MyaMMOHHM e4HIIIa IOKOpU Obed-
Jard JIOWKa YYKUHIN ETKU3UKIAPH XKMUHH aHHK-
JalIJad TallKapy, YJIapHHHT FOKOpU Obed Tomorpa-
(uk mapouTHra OOFIVK PABUIIA KOWIAIIHUII XapaK-
TEpIAPUHU YPTaHUII XaM MYXUM aXaMUsITra ATaJaup

bup newa imn Qoiimananumga OynraH y3aHIH
CeNI-CyB OMOOpIapuaari JIOWKa YyKHHIU ETKU3UKIa-
PUHUHT TapaMeTpliapu JIOMMXaBUH XHCOO-KUTOO-
napaaH KeckuH (apk KHIaad. YTKA3HIraH HIMHii-
TaJIKUKOT HAaTW)Kajapura Kypa ymoy cen-cyB oMmOop-
JApUary JIONKa-4yKUHIH ETKU3UKIAPUHUHT YMYMUH
XQOKMUHM KyWupgarunda aHukigam MyMmkuH [11,12]
13,14,15]:

W= R*n*K, m’;

Oy epa: n - SKCIUTyaTauus JaBpHu, Hui; R - 10KOpu
Obera TymamuraH JIOWKA-4yKHHIWIAPHUHT —KYTI
WK ypraya MUKIopH (OMp Heda WHILTUK THUAPO-
JOTHK MAabIyMOTJIapHH TaXJWI KWINII acoCHIa
aHUKIaHaaK); K - 11aMoJ 9pO3UACH, KUPFOKIIap eMHU-

pUWIMIIHIAH CcyB omOopura TyIIaquraH JOHKa-
YYKUHIWIAPHA ~ XucoOra oiyBYM KO3 (UIIMECHT
(K=1,01-1,04).

ILopaHcod 35 m3/c

Huidgnncon 48 m3/c
KatTacoi 26 m3/c
/ YAFYPCoi 56 m3/c
Oamoccon 129 m3/c

\_frpeoHco# 107 m3/c

Mafinucoi 200 m3/c__
>

YopTokcoi 150 m3/c

HamaHrancod 180

m3/c
/ \Kucnn[nﬁ 157 m3/c

2-pacM. HamaHraH BUIIOSITUIATH CEN-CYB OMOOpIIapy MaH-
Oayapuia MaKCUMaJI CeJl KeJIUIIN MUKIOPH.

Jlotika-uykuHaN ETKU3UKIAPU MEXAHHUK TapKUOH-
HUHI TaxJWiura kypa, sappavajap JuaMmeTpiiapu Ba
VIAPHUHT OFMPJIMTH OYyinya yprada (Gou3 MUKIOPH
KyWnjaruya:
d>05mMm-0,1 % ; d=0,25-0,5 mm - 0,79%; d =
0,1-0,25 mm - 2,33%; d= 0,05-0,1 mm - 53,22%; d=
0,01-0,05 mm - 13,46%; d= 0,005-0,1 MM - 8,92%; d<
0,005 mm - 21,18%; dyp= 0,05 mMm.

YMmymaH onraHna, OKopu Obedraapmarm Joiika
YYKUHAN ETKU3UKIIApH 3appadallapuHUHT YiIrdaMiapy
CeN-CyB OMOOpPJIApUHUHI KHUPHUII KUCMHIAH TYFOH
TOMOHTA Kapab Kuupaiu® Oopwiu OWiaH Xapakrep-
na”aau. FOxKopu cTBOpiapaa acocaH TOII Ba KyM 3ap-
padayapuiaH TallKUI TONTaH ETKU3UKJIIAp t03ara Kej-
rainurya aHuknasau [16,17,18].

Koconcoii, Pesakcoit Ba Xwuitmamucoil cen-cyB
oMmOopiapuia OKOpUAArd OSMIHUPUK (dopMmynana
(doitnananran xomma 2025-2030 iwurapraya jonka-
YYKAHAWIAD MHKIOPH Oamiopatiapud  XucoOsad
kypcartwnrad. byanan xypunu6 typndauku, Kocos-
coii, Pesakcoii Ba XKuiinamiucolt cei-cyB omOopiapu

(doiimacuz xaxmiapu  XO03Uprd  KyHIA  JIOHMKa-
YYKUHIWIAPra TYJIMO KOJTAaHIWTH Ba KellaXakaa
stHaJ1a opTHO OopuIy Ky3atuiany [4,5,6-pacmiap].

Jemak, rokopHIara cei-cyB oMOOpiapH Jana Ky-
3aTyBIapUHM JIaBOM OSTTHPHIN HATKIKACHIA JIOHKa-
YYKUHIWIAPHUHT KEJWII MUKIOPHHH KaMalTHPHIII
Oyiinva Xamjia yiapaaH To3ajam Oyindya KOHCTPYK-
THUB Ba JKCIUIyaTalldOH 4opa-TaJ0upiiap KypHII JIO-
3um [19,20,21,22,23].

25

3

20 e

= a

15 o

10 /
|1

0

WKauYKMHAMAED MUK 0PH, MIAH. M

Nol

1955 1965 1975 1985 1995 2005 2015 2025 2035

Wunnap

3-pacm. Koconcoit cen-cys ombopuaaru Joika-
YYKUHAWIAP MUKIOPHUHUHT Y3rapuil rpadur.
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5-pacm. XKuitnanucoi cei-cyB oMOOpHIaru Jonka-
YYKUHAWIAP MUKIOPHUHUHT Y3rapuil rpadur.

TaakukoTiap HaTHKacuaa, cel-CyB omOopiapu
xaB(hcu3uruHu Oaxonam Oyinmua pacTinabku uiuiad
YUKMJITaH TaBCUSUIAP KEJATHPUIITAH.

CyB oMmOoprapuma KyWHAard KypcaTKuwiap
TabMUHIIAHTAHIA uwiea aaékamau (Hopman) xonam
(€xM TEeXHUK XOJIATH WIIOHYIM Ba Oexarap WILIaTH-
naétraH) XucoOIaHa u:

- MHIIOOTIIAp JIoMuxa Oyinua SHT Ky (KaTtacTpo-
¢uK) cyB capduHE OeManon YTKa3WIl KOOMIUSITUTA
ora, Oy3WjMaraH, CHHMaraH, ¢puiiMaraH, 4yKMara
Oy uiy;
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- TYFOHJIAp JIOWMXaJa Ky3[a TyTWIraH CyB OOCH-
MUHHU (HAIlOpUHM) yIUTad Typa OJaJuraH, OOCUMIIN
KASUTMTH KOoIUTamajapu Oy3wiMarad, IIAIINAO YUKMa-
ran, 0ocMMcH3 KWsuMru Oy3WjMaraH, CyBHU CH3UO
yrumm 6enrunapu OyaMarax;

- 1Kopu Obeduma nam (mOAmMOp) Xocwia OYi-
MaiuraH, MacTKy Ba FOKOpH Obedapuaa SHT KaM Ba
9HT KYTI (KatacTpoduk) cyB capdhu OKKaHIA FOBHIIHII
Ba JIOWKA YYKUIK OyMaiinuray;

- CyB 0JH0 KEeIyBYH Ba CyB OJHO KETyBYHM KaHAI-
JApUHUHT Y3aHJIApPUHHU HHIIOOTIa TyTall KHCMIIAPH
Oy3uimaraH, JoWuxajga OeNTHiaHTaH SHT KYI CYB
cappuHu (JIOMKa YYKTHpMAcIaH Ba Y3aHUHU IOB-
IUpMaciaH) YTKa3aJWraH, y3aHuap OWIaH TyTall
KACMIIApU/Iard KoIUIamMajiapu Oy3uiiMaraH, CHHMAaraH
Oy vy,

- THIpPOMEXaHWKa (3aTBOpJApH, YJIApHH KyTap-
rHWIapy Ba 0.11.Y.) YCKyHAlIapu KOppo3usra yapama-
raH, YUpuUMarad, aedopMarysuiaHMarad 3udiaManap
OyTyH, CyB YTKa3MacCJIMK XOJaTHra STajurH, KyTap-
THWIapy EFJIaHTaH Ba OCOH XaMm/ia Te3 OOIIKapHiaIi-
TaH.

CyB omOopiapuia Kyiugara Kypcarkadaiap 03a-
ra Kenrauja xaggcusiueu nacavean xoaiam Xucoomna-
HaIu:

- TYFOHJIAp JIOWMXaJa Ky3[a TyTWJIraH CyB OOCH-
MUHHU (HAIlOpUHM) yIuTad Typa oJaJuraH, OOCUMIIN
KWUTHTH KOIDTaMallapyd €KY YOKIapUAard Koruiama-
nap Oy3wiraH, IMIMIIHO YHKraH, OOCHMCHU3 KHSUIHTH
Oy3uiraH, CyBHH CH3HMO YTHIIW Oeirwiapu mnaimo
OynraH;

- CyB OJIUO KEJIyBYM Ba CYB OO KETYBYHM KaHaJ-
JAPUHMHT Y3aHJIApu €MUPWIraH €KW JIOMMKara 4yk-
raH, TYFOHHU Y3aHNap OWIaH TyTall KHCMIIApUIArd
KoIUlamManapu Oy3WiraH, CHHTaH, JIGKHH HHIIOOTIa
TyTall KucMiiapy Oy3uiiMaras OyJIuing;

- THIpPOMEXaHWKa (3aTBOpJApH, YJIApHH KyTap-
rudiapu Ba 0.1.y.) ycKyHalapu OMp MyHYa KOppoO-
3WATa ydparas, 3uajiamanap eMUPUITaH Ba CYB YTKa-
3WII XOJIATH 103ara KelraH, KyTapruwiap ¢riaHMaraH.

CyB omOoprapuia KyHumard KypcaTKudiap ro3a-
ra KeJraHAa Xd8@cusiukHu KOHUKAPCU3 XOnamu
XUcOoOIaHaIHN:

- MHIIOOTIAp Joiuxa Oyiuua sHr Kym (karacTpo-
¢uK) cyB cappuHHM Oemanon YTKa3UIl KOOWJIMSATHTA
ara OyiMaraH, Oy3wWJraH, CHHTaH, EpHIITaH, YyKraH
Oynumu, cyB Tamuam, CyB OYIIATUIN, CYB YTKa3UIL
Ba CYB YHKApUII WHINIOOTIAPHIA MY3JIapHH, HIOBYII-
JapHH Ba KYKAMIIAPHU TypHO KOJIHIIH, THKIHIIIL;

- TYFOHJIAp JIOWMXaJa Ky3[a TyTWIraH CyB OOCH-
MUHHU (HAllOpUHM) yIUTad Typa OJaJuraH, OOCUMIIN
KWSUTHTH  KOIUTaMallapy Oy3WIraH, MIMIINO YHKraH,
00oCHMCH3 KUsUTUTH Oy3WiraH, Xyi JAOF, CYBHH CU3UO
yTumm, OKMO YTHIN, TemuK, TpudoH Oenrmiapu
OyJraH, MHIIOOTJIAPHUHT OCTOHJIM KHUCMIIapHIa KOp-
PO3HSTIapHH F03ara KU,

- 10Kopu Obeduma nam (MOANOP) XOCWi Oynaan-
raH, MACTKH Ba IOKOpU Obedmapuga dHT KaM Ba SHT
kyn (katactpoduk) cyB capdu OKKaHIa FOBWIMII Ba
JIOWKA YYKHII XOJIATH OYTHUIIIN;

CyB om0Oopapuia Kyiugara oMuiap ro3ara Kei-
TaHJIA XA8CUBIUKHU KPUIMUK X0aamy XACOOIaHaIH:

- KOHCTPYKIMSJIAPHH Ba 3aMUHHU MYCTaXKaMIIU-

FMHM Ba YMJAMIIWIMIMHM Macaluil >KapaéHIapuHU
PHUBOXIIAHUII INAPOUTIAPUHY F03ara KEeJWIIH, XaBg-
CUBJIMK ME30HJIAPUHUHT WY KyWWiIaaWraH Kycat-
KUWIapUJIaH OPTHUILM HATIKacula KMUCMaH WIIra Jia-
€KaTcu3 XOJaTAaH MINra TyJa JaéKaTCH3 XojaTra
VTumu OuiiaH OOFIIUK CyB OMOOPHHHMHT XaB()CH3IUTH
Japaxacu;

- Oy xonatmaH KeWnH ¥3 Basudacura Kypa o0b-
eKTHUHI HIUIATHIOra MHyn KyWuiaMmacnuru — €xu
MaKcaJra MyBO(QHK 3MacIUrd HyKTau-Ha3apuIaH CyB
OMOOpH HWHIIOOTIAPHHUHT PECypc TYTraraHINTHHU
OENTUIOBYH YerapaBUid X0Jar.

XyJaoca. Hamanran Bunositunaru Koconcoit, Pe-
3akcoi Ba JKuiinanucoii cen-cys ombopiapuaa oiaud
Oopwiran jana-TaAKUKOTIapy HaTKanapuaa Kylu-
Jlaruiap aHUKJIaHAU:

1. Koconcoii, Pe3zakcoit Ba Kuiiganucoit cen-cys
oMmOopiapuaa Cel-TOLIKWHIApU HaTwkacuga Ho-
CO3JIUKIIAP KYI y4paMOKIa, Tacomuduil KenraH cen-
TOLIKWHJIAPUHU YTKa3uO F0OOpHIIIA CYB TalllaMa Ba
CyB YHKApHII HHIIOOTIApUAa Oy3wiummiap Kysa-
TWITaH, OyHTa JIOWKA-9YKUHAWIAPHUHT KYTI MUKIOP-
Ja Tymiaanumuy cabad 0ynmokaa. Kyszarunuiap nrynu
KypcaTaguku, cen-cys ombopura 2019 itunma 2017
Hunra Hucbatan 2 Oapobap KYIPOK MHKIOpHA Cell
OKMMH KenraH. Hatmkana, cen-cyB oMOOpH XaB3acH-
HUHT JIOWKA-9YKWHAMIAp OWJIaH TYJIMIIM JaBOM 3T-
MOK/Ia.

2. JloWika-uyKuHAM ETKU3UKIApU MEXaHUK Tap-
KAOMHUHT TaxXJIIJINTra Kypa, 3appadanap JuaMeTpiiapu
Ba YJIApHUHT OFUPJIMTU Oyiinda ypradya Gous MUKIO-
pu Kyimnaruya: d > 0,5 mm - 0,1 % ; d= 0,25-0,5 MM
- 0,79%; d = 0,1-0,25 mm - 2,33%; d= 0,05-0,1 mm -
53,22%; d= 0,01-0,05 mm - 13,46%; d= 0,005-0,1 mm
- 8,92%; d< 0,005 MM - 21,18%; dj= 0,05 Mm.

3. IOkopu Obeduiapmaru JIOMKa-9YYKUHIN ETKH-
3UKJIapHU 3appadaiapy yadamiapu cela-cyB omOopiia-
PUHHMHT KHUpUII KHCMUAAH TYFOH TOMOHIa Kapao
Knupaiin® Oopuiin OunaH xapakrepiaHanu. FOxopu
CTBOpJIap/la acocaH TOLI Ba KyM 3appadanapuiaH
TAIIKWI TONTraH €TKU3UKIIAp 03ara KeJraHIurk aHUK-
JaH/IN.

4. Koconcoii, Pezakcoii Ba XKuiiganucoil cen-cys
oMOoprapuna 3MIUpUK (Gopmynanapaan Qoiinanan-
ran  xonpa, 2025-2030 duutaprada  JIOMKa-
YYKUHIWIAP MUKIOpU OarmiopaTiapu Xucobsad To-
nuiarad. Xucobnap uryHu kypcaraauku, KocoHcoi,
Pezakcoii Ba XKuiinanucoli cen-cyB omOopnapu (oii-
Jacu3 CyB XaXmJlapu XO3UpPrH KyHAa JIOHKa-
YYKUHIWIAPra TYJIMO KOJTAaHIWMTH Ba KellaXakaa
sTHaJ1a OpTHO OOPHIIN Ky3aTHIMOKIA.

5. Cen-cyB om0Oopiapu XaB(pCU3IUTHHN Oax0all
Oyiinua gactiabku TaBcusaap UILIa0 YUKUIIIH.
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COJIHEYHAA BO3AYIIHAA TENVIOTEHEPUPYIOIAA YCTAHOBKA C BJIOKOM
YIHPABJIEHUS TAPAMETPAMMU TEIIJIOHOCUTEJISA.

AJsimHa3zapoB A., npodeccop. HamaHTaHCKHi MHKEHEPHO-CTPOUTENBHBIA HHCTHTYT
Hypmanosa M., noxtopant. CamapkaHACKHI TOCYJapCTBEHHBINA apXUTEKTYPHO-CTPOUTEIBHBIN HHCTUTYT

Makonaza Ky€I UCCUKIMK UIUIA0 YUKapUII KypUuiIManapy ydyH UCCUKIMK TalllyBud apaMeTpiaapHU OOLIKAPUIIHIHT
onTHMal cxeManapu Kypub yukuira. Muknop Ba cudamiu 6omkapui Wynu OunaH Ky€m sHepruscuaad ¢oifanaHum-

HUHT UIMKOHMATIIApU Ba 3apypPUATH KYpCaTUIraH.

Kanut cy3iaap: Oomkapum OJIoKH, Ky€HmI SHEpPrusicH, KyE€lml XaBO KH3IMPTUYM,MCCHKIMK TAaIlWII IapameTplia-

pH,GOHIKapyB‘II/I TYCKUYJIap,XaBOHHU XapaKaTra KCJITHPYBYHU.

B crarbe paccMOoTpeHa ONTUMANIBHBIE CXEMBI YIIPABJICHUS MapaMeTpaMH TEIFIOHOCUTENS JUIsl COJIHEUHBIX TeIJIoreHe-
PHUPYIOIINX YCTAaHOBOK. [Toka3aHa BO3MOKHOCTE M 11€71eCO00pa3HOCTh MCHONB30BAHMS COJIHEYHOHN YHEPrHu IMyTEM Kade-

CTBCHHO-KOJIMYCCTBEHHOT'O PETYJIMPOBAHMA.

KuarwoueBble cioBa: 010k yhopaBJICHHs, COJTHEYHAs dHEPIrus, reJIMOBO3AYXOHArpeBaTeiib, rnmapaMeTpbl TCINIOHOCUTEII,

perynmpyronmue 3aCJIOHKH, HarHeTaTeJib BO3AyXa.

The article considers optimal control schemes for coolant parameters for solar heat generating installations. The
possibility and expediency of using solar energy through qualitative and quantitative regulation is shown.
Keywords: Control block, solar energy, solar air heater, coolant parameters, control valves, air blower.

AKTyaabHOCTB. B ycroBusx pedurmra Torumsa
U HETPEpHIBHOTO pOCTa IIEH Ha HETO OCBOCHHE KO-
JIOCCAJIBHBIX PECYPCOB COJTHEYHOW IHEPTHH SIBISETCS
OHOM M3 BaXHEHIIMX HAYYHO-TEXHUYECKHX IPO-
osiem [1].

AHanM3 OTEYEeCTBEHHBIX M 3apyOeXHbIX KOH-
CTPYKIIMM COJHEYHBIX YCTPOWMCTB JIS HarpeBa TeI-
JIOHOCHUTENSI BBISIBUJI MX OCHOBHBIC HEJOCTATKU: BBHI-
COKYI0O CTOMMOCTb W3-32 HCIIOJIb30BaHMS ILIBETHBIX
METaJJIOB; 3aMep3aHue BOJAbl MNpPU OTPULATEIBHON
TeMIepaType; KOppo3us MeTajia; 00eclBeYMBaHNE U
OCeIaHue B THHIIE YACTHUIl KPACHUTEINS B TCIUIOHOCH-

TENle TOCTE JIUTENBHBIX HCIBITAHUH; OTCYTCTBHE
YYBCTBHUTEJILHBIX YCTPONCTB, FCHEPUPYIOIIUX CHUTHA-
JIOB O COCTOSIHUM yIPABIISICMBIX IEPEMEHHBIX; HEIO -
TOTOBJICHHOCTh COJIHEYHBIX  TEIUIOTCHEPHPYIOIINX
YCTPOMCTB K PErYIHUPYIOIIUM CHCTEMaM, KOTOpPEIC
NPUHUMAIOT CHTHAJB, WHTEPHPETHPYIOT UX, MpU
HEOOXOMMOCTH MPOM3BOIST KOPPEKTHPYIOIIEE BO3-
JICHCTBHE HAa BXOMAX TEXHOJOTHYECKUX Kamep; He-
COBMajJicHHe TpaMKOB BHIPAOOTKH M MOTPEOICHUS
tera [2,3,4,5].

Ilenpro McCeqOBaHUs SIBJISETCS pa3paboOTKa Ofl-
TUMAaJIbHOM CXEMBI JJISI COJTHEYHBIX BO3IYIIHBIX TEI-
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JIOTEHEPUPYIOUINX YCTAHOBOK C OJIOKOM YIIpaBIICHHS
napameTpaMy TeTIOHOCUTEIIL.

Pemenne naHHOW Hay4HO -TEXHHUYECKOH MpoOIe-
MBI TIO3BOJIUT BBISIBUTH BHYTPEHHHE PE3CPBBI MOBHI-
mreHus 3QEKTUBHOCTH B BBINICYKA3aHHBIX OTPACIX
HapOJIHOTO X03sicTBa [6,7,8].

Pazpaborannasi comHedHass BO3AYIIHAsI TEIIOTE-
Hepupyromias cxema (puc.l) ¢ akKymynasTOpoM wu3
TBEPAOTO HAmoJHUTENS [9] COCTOUT U3 TeIMOBO3.LY-
XOHarpesatenss 1, peryiupyroumx 3acioHOK 2,
HarHerareneld Bo3ayxa 3, aKKyMyisTopa TeIuia ¢
TBEPAbIM HalOJHUTENEM 4, TEXHOJIOIMUYECKOH Kame-
PBI CMelIeHusT Bo3ayXa S5, CyIIMIbHON KaMepsl 6, 10-
MOJTHUTENBHOT'0 UCTOYHUKA YHEPTUH 7.

[JanHas cxema MO3BOJISIET MOBBICUTH YKOHOMMY-
HOCTH YCTaHOBKH ITyTE€M HCKJIIOYCHHUSI KOHBEKTUBHBIX
TEIUIONOTEPh B IIEPHOJ OCTAaHOBKU. TpyOompoBox
HApY>KHOTO BO3[yXa IMPOMYIIEH 4Yepe3 aKKyMYJIsSTop
U COJEPXKHUT Ha BXOJE M BBIXOJE 3aCIIOHKH, B 30HE
aKKyMyJsiTOpa TpyOOIpOBOJ BBHINOIHEH Neppopupo-
BaHHBIM. Pa3Hple KOMOMHAIINY MOJOKEHHUS 3aCITOHOK
MO3BOJISIIOT O0ECIIEUUTh pPa3Hble PEKHMBI PabOTHI
YCTaHOBKHU: TOJIBKO 3apsiKa aKKyMYJSTOpa; TOJNBKO
paspska aKKyMmyliaTopa; OJHOBPEMEHHO pa3psliKa
AKKyMYIIITOpa U CYIIKa.
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Puc.1 Conneunast BO3ayIIHAas TEIUIOT€HEPUPYIOIIAS CXeMa
C aKKyMYJISITOPOM M3 TBEPJOTr0 HAOJIHUTENS: 1 — renmo-
BO3/1lyXOHAarpeBaresb; 2 — peryJupyolye 3aclIOHKH;

3 — HarHeTaTenb BO3AyXa; 4 — aKKyMyJsTOp TeIa; 5 - Tex-
HOJIOTHYEcKas Kamepa; 6 - CyIuipHas Kamepa; 7 - JOMoJI-
HUTEJIbHBII HCTOYHUK SHEPTHH.

PexomeHnyemass cxeMa COJHEYHOW CYIIMIBHOU
YCTaHOBKHU C aKKyMYJIITOPOM W3 TBEPIOTO HAIIOJHU-
TeJsl TI03BOJISIET UCKIIIOYMTh KOHBEKTUBHBIE TEILIONO-
TEpU B NEPUOJBI OCTAHOBKHM, a TAKXKE 3a CUET BO3-
MOXKHOCTU PErYJIMpPOBaHUA OOECHeUeHUs] JIy4dIInX
YCIIOBUI TEXHOJIOTHYECKOro MIpoliecca, T.e. BO3MOXK-
HOCTH TIOJICPKUBATH TEMIEPATypy CYIIKH B HamOO-
Jee ONMaronpUsATHOM TEMIEPATYPHOM pPEXHME, YTO
MOBBIIIAET KAYeCTBO MaTepuana.

HccnenoBanusiMu  YCTaHOBIICHO, 4YTO A (PEKTHB-
HBIMH TIOKa3aTesIMA OOJIAZAaeT CONHEYHAs] BO3IYII-
Has TeIIoreHepupyomas cxema (puc.2) ¢ OJ0KkoM
ynpasienus pexxumamu cymku [10], cocrosimias u3
TEXHOJIOTUYECKON KaMmephl 6, TeMOBO3IyXOHarpeBa-
Tenss 4, pasMEIIeHHOTO IOA HHUM C 00pa3oBaHHUEM
MIPOMEXKYTOYHOM IMOJIOCTH, COOOIICHHBIN ¢ KaMepoi
reJINOTEIIIOXMMUYECKOTO BO3ACUCTBUS, aKKyMYJIATO-
pa Temya ¢ TBEpABIM HAIOJHHUTENEM 3 U nepopupo-
BaHHBIMU CTEHKaMHM, TPyOONpPOBOJA HAPyKHOTO BO3-
Jyxa ¢ BEHTHJIATOpoM | Ha BXOJe, OJHA M3 BETBEH
KOTOPOI'O IOZACOEAMHEHa K I'eJIMOBO3yXOHarpeBaTe-

JIF0, a APyTas IMPOITyIIeHA Yepe3 aKKyMyJISITOp U B €T0
MOJIOCTH BBITIONIHEHA TIep(OPUPOBAHHON. Y CTaHOBKA
cHaOXeHa CTPYWHBIM MEPEKITIOYArOIINM KJIATaHOM 2,
MOJIKJIIOYEHHBIM K TPyOONpPOBOAY Ha BBIXOJE BEHTHU-
ngtopa. OAMH BBIXOJHOW KaHaJl KjamaHa CBS3aH C
BETBBIO TPYOOIPOBOA, Pa3MEIIEHHOTO B aKKyMYIIS-
TOpe Temna, a JPYyroil - ¢ BETBBbIO TPyOOIpOBOa,
MOJICOENMHEHHOTO K  TEIHOBO3IYXOHArPEBATEINIO.
Yopapasionye KaHajlbl CTPYHHOTO MepeKiIroyaroiie-
ro KjanaHa COeJUHEHbI ¢ OJIOKOM YIpaBICHHS PEXH-
MaMH CYIIKH 8§, CBA3aHHBIM C T€HEpaTopoM Koieba-
HUH 5, COEUHEHHBIM C TEXHOJIOTUYECKON KaMepou, C
IMPOMEXYTOUHON ITTOJIOCTBIO, TJ€ PACHONI0KEH BUXpPE-
BOH 3amuparolnii 31eMeHT 9, ¢ JaTYUKOM TeMIlepa-
TYpHI 7, yCTAaHOBJIEHHBIM B TEXHOJIOTHUECKOM KaMepe,
U C aKKyMYJISITOpOM Teria. BrixonHo# kaHann BUXpe-
BOT'0 3aIIMPAIOLICTO JIEMEHTa COCITUHEH C TEXHOIO-
TUYECKOM KaMepoil.

Puc. 2. ConHeuHast BO3aylIHas TEIUIOTeHEPUPYIOLIast
cxema ¢ O6JIOKOM yIpaBJIeHHsI peKUMaMU CYIIKHU: 1 - Tpy-
60mpoBO HApY)KHOTO BO3/yXa C BEHTWIATOPOM; 2 - Iepe-
KITIOYAIOIINY KJIanaH; 3 - aKKyMyJIATOp Teruia; 4 - Teiamno-
BO3/1lyXOHAarpeBaredb; 5 - reHeparop KoyiebaHus; 6 - TeXHO-
JoruyecKas (CylmibHasH) KaMmepa; 7 - TaTIuK TeMIepaTy-
pbL; 8 - OJIOK ynpaBiIeHUs pEe)KUMaMHU TETUIOBJIAXKHOCTHOM
00paboTKH (CyHIKH); 9 - BUXPEBOIA DIIEMEHT YIIpaBJICHH
JTaBJIEHHEM U PacXolOM TEIUIOHOCHTEIS

ComnHeuHas TemIOTeHepUpyomIas cxema paboTaet
CJIETyIOIINM 00pa3oM.

Pexxum 1. Hapy:kHblil BO31yX, HarHETacMbli BEH-
TUIATOPOM, 4€pe3 aKKyMyJSATOp TeIlla IOCTYNAaeT B
TeJIMOBO3/lyXOHArpeBaTelb, TIAE€ MPOUCXOIUT €ro
Harpes, MOCJ€ YEro OH IOCTYNAeT B BUXPEBOW 3ie-
MEHT, KOTOpBIIi HATHETAeT €ro B TEXHOJIOTHUECKYIO
KaMepy, IJe HOPOUCXOAUT TIeIHOTEIUIOXUMHUYECKas
obOpabotka [5] u3nenuii.

Pexxum II. HapyxHbIit BO3ayX, HAarHETaeMbIil BEH-
TUISATOPOM, depe3 MEpeKIouaroluil KianaH MOCTy-
HaeT B FeIMOBO3AYyXOHArpeBaTellb U 4epe3 r'eHepaTop
KOJIeOaHUH B TEXHOJOIMUYECKYI0 KaMepy. YCTaHOBKa
OCYILECTBIISET IEIMOTENIIOBOE BO3IEHCTBUS B PETY-
mupyeMoM pexume. Ilpu 3Tom ¢ mpeBsimenueM (1o
CPaBHEHUIO C TEXHOJIOTHUECKON) TeMIepaTypsl B
TEXHOJOTMYEeCKOH Kamepe AaT4UK TeMIepaTypsl IO-
JaeT cUrHaja OJIOKY YIpaBlIeHHs], KOTOPBII MEPEeKIro-
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yaeT MOTOK BO3[yXa Ha aKKyMyJIATOp TeIla, OCy-
LIECTBIISAS €0 JOIOJHUTEIbHYIO 3apsKy.

Pexxum III. Hapyxublii BO3ayX, HarHeTaembld
BEHTUJISITOPOM, 4epe3 MEPEeKIIoUaroluil KiamnaH Mo-
CTymaeT B IeIMOBO3AyXOHArpeBaTelb, 3aTEM uepe3
reHepaTop KoyieOaHWi B aKKyMmyJsaTop Tera. B me-
pUOJbl OCTAHOBKHM TEXHOJIOTMYECKOM KaMmephl ycTa-
HOBKa paboTaeT TONBKO Ha 3apsaKy akKyMyJsTopa
TeIa.

Pexxum IV. HapyxHbli BO30yX, HAarHeTaeMbld
BEHTWJIATOPOM, 4epe3 MEpeKIIOUaroliui KiamnaH Io-
CTYIIa€T B I'€JIMOBO3yXOHArpeBaTellb, 3aTEM B I'eHe-
paTop KonebaHUW M 3aTeM B aKKyMyJIATOp Tellia, B
KOTOpPOM TBEpJbl HANOIHUTENb OTOUpPAET uacTb
Terjia, MOCJIe Yero MOCTYNaeT B TEXHOJIOTHYECKYIO
KaMepy. YcTaHOBKa OCYLIECTBIISET 3apsIKy aKKyMy-
JSATOPa W TeIMOTEIUIOXUMUYECKY0 00paboTKy u3Je-
TSl

Takum 00pa3omM, BbIIIEYKa3aHHBIE CXEMBI ITO3BO-
JSIOT YIOPaBJIATh MapaMeTpaMu TEIJIOHOCHUTEN, IIy-
TEM KaueCTBEHHO-KOJIMUYECTBEHHOTO PEryIMpOBaHMs,
YTO MO3BOJISIET CHU3UTH CE0ECTOMMOCTD T'€IIHOTEILIO-
00pabaTbIBaeMBbIX MaTEpUaJOB 3a CYET HCIIOJIB30Ba-
HUSI DHEPro- U PeCypcocOeperamyx peryiupyeMbix
TEXHOJIOTHYECKUX YCTAaHOBOK.
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BINOLARNI ISITISHDA ISSIQ SUV OQIM HARORATLARINI ISSIQLIK YO‘QOTISHINING
KATTALIGI BO’YICHA NAZORAT QILISH TARTIBINI SOLISHTIRISH

Saydullayev S.R. Jizzax politexnika instituti.

IImiy maqolada binoning issiqlik yo‘qotilishini maksimaldan minimallashtirish uchun, suv oqimi isitish moslamalariga
doimiy haroratni bir xil oqim tezligida uzatilish va termostatik klapan xisobiga issiqlik uzatishdagi asosiy xususiyatilar

keltirib otilgan.

Kalit so’zlar: issiqlik yo‘qotilishi, isitish uskunasi, isitish tizimi, termostatik klapan, issiqlik energiyasini tejash.

CpaBHeHHe MeTOAMKH peryJupoBaHUs TeMIepaTypbl PacXo/a ropsiyeii Boabl IpH 0TONJICHHH
3JaHMI 110 BeJIMYMHE TEII0NoTepb
B HayuHOH cTaTbe LIeIIX MUHUMM3AIUY TEIUIONOTEPD 31aHUS B OIMCaHbl OCHOBHBIE OCOOCHHOCTH IEpelaull Tela Ha
BOJOHArpeBaTell IpYU OCTOSHHOM PacXoje U Iepeada TeIlla 3a CUeT TEPMOCTAaTUUECKOro KiIalaHa.
KiioueBble cji0Ba: TEIUIOBBIE MOTEPH, OTOMHTEIBHOE OOOPYHOBAaHME, OTONMHTENbHAS CHCTEMa, TEPMOCTATUYECKHE

KJ1artaHbl, 9KOHOMMU A TETUIOBOM OHCPruun.

Comparison of methods for regulating the temperature of hot water consumption in heating
buildings in terms of heat loss.
In the scientific article, in order to minimize the heat loss of the building, the main features of heat transfer to water
heaters at constant flow and heat transfer due to a thermostatic valve are described.
Key words: heat losses, heating equipment, heating system, thermostatic valves, heat energy saving.

Insoniyat energiyaga muhtoj va uning ehtiyojlari
yil sayin ortib bormoqda. Shu bilan birga, qazib
olinadigan an'anaviy yoqilg‘i (neft, ko‘mir, gaz va
boshqalar) zaxiralari cheklangan. Yadro yoqilg‘isi -
uran va toriy zahiralari ham cheklangan. Termoyadro
vodorod yoqilg‘isi zaxiralari amalda tugab bo‘lmas
darajada, ammo boshqariladigan termoyadro reaktsi-
yalari hali o‘zlashtirilmagan va sanoat energiyasini
sof holda ishlab chiqarish uchun gachon ishlatilishi

noma'lum. Ushbu muammolar tufayli energiya
tejaydigan texnologiyalarni joriy etish tobora muhim
ahamiyat kasb etmoqda.

Shuni ta'kidlash kerakki, iqtisodiy jihatdan foydali
(issiqlik texnikasi nuqtai nazaridan) o‘rab turgan tu-
zilmaning hisob-kitoblari, yoqilg‘ining arzonligi
tufayli, yaqin o‘tmishda ommaviy qurilishda engil,
past inertsiya ustunligiga olib keldi. Boshqa tomon-
dan, nisbatan arzon, to‘siqlar, issiqlik muhandislik
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kamchiliklari hozirda isitish tizimlarining ishlashini
tartibga solish usullari va vositalari yordamida hal
qilinishiga chagqiriladi.

So‘nggi 15 yil ichida markazlashtirilgan isitish ti-
zimlaridan mahalliy (markazlashtirilmagan) tizimlar-
ga ommaviy o‘tishga sabab bo‘ldi, bir tomondan,
bozorni turli xil issiglik ishlab chigaruvchi uskunalar
bilan to‘ldirish, va boshqa tomondan, markazlashtiril-
gan tizimlardan issiqlik ta'minoti sifatining pasayishi.
Ya'ni, markazlashtirilmagan tizimlardan ommaviy
foydalanish iste'molchilarning energiya tejash istagi
emas, balki o‘zlarini issiglik energiyasi bilan ta'min-
lash istagi bilan bog‘liq.

Printsipial jihatdan, binoning issiqlik yo‘qotilishi-
ni minimallashtirish kerak. Tabiiy chegara shinamlik
va qulaylik ehtiyojlari qoniqarsiz qoladigan joylarda
go'llaniladi. Amaliyot asoslari shuni ko‘rsatadiki,
bitta xonadonli uyning issiqlik yo‘qolishi faqat
optimal dizayni va qurilishi tufayli 80 Vt/m? atrofida
saqlanishi kerak. Shunday qilib, yiliga issiqlik
yo‘qotishlari, iste'mol qilingan suyuq yoki gazli
yonilg‘i miqdori taxminan 13 m’/m? yoki yashash
maydoni 150 m? bo‘lgan maydonga 1950m’
miqdoriga to‘g‘ri keladi. Issiqlik energiyasini ishlab
chigaradigan moslama ishlab chiqishi kerak bo‘lgan
issiqlik miqdori, albatta, ko‘rsatilgan qiymatdan
oshadi, chunki issiglik energiyasini ishlab chiqarish
va tarqatish ham yo‘qotishlarga bog‘liq.

Isitish texnologiyasining asosiy printsiplari

Binoning issiqlik yo‘qolishi - bu bino konvertidan
issiqlik oqimining yig‘indisi (issiqlik uzatish yo‘qo-
tilishi) va strukturaning siqilmasligi (infiltratsiyaning
yo‘qolishi) tufayli havo infiltratsiyasi natijasida
yo‘qotishlar. Ikkala giymat ham DIN 4701, issiqlik
talabini hisoblash asosida hisoblash yo‘li bilan
aniqlanishi mumkin. Issiqlik yo‘qotishining kattaligi
asosan xona harorati va atrof-muhit harorati o‘rta-
sidagi farq bilan belgilanadi. Umumiy holda xonadagi
harorat yil davomida doimiy saqlanib turishi sababli,
tashqiatrof-muhit harorati hal qiluvchi ahamiyatga
ega (1-rasm).

Agar biz atrof-muhitning o‘zgaruvchan (1-rasm)
fundamental xodisasiga o‘tkazsak, isitish uchun
issiglik ta'minoti issiqlik yo‘qotilishi bilan bir xil
xarakteristikaga ko‘ra sodir bo‘lishi aniq bo‘ladi (2-
rasm).

[kVt] 1

issiglik yo'qolishi &

I
|
! tashqi harorat ['C]
+20 15 0 v, 15

1-rasm. Binolarning doimiy haroratida va atrof-muhitning
o°‘zgaruvchan haroratida issiqlik yo‘qotilishi.

Shunday qilib, isitish texnologiyasining asosiy
tamoyillarini shakllantirish mumkin:

a) Issiglik generatori o‘zgaruvchan issiglik
yo‘qotilishini etarli darajada qoplashga qodir bo‘lishi
kerak.

b) Issiglik generatori tomonidan ishlab chiqarilgan
issiqlik miqdori yashash joylariga o‘tkazilishi kerak.
Qv - maksimal issiglik yo‘qotilishi. DIN 4701
bo‘yicha hisoblash yo‘li bilan aniqlanadi.

vag - isitish davri boshlanishining o‘rtacha
momenti. Yuqori haroratlarda yuzaga keladigan
issiglik  yo‘qotishlari quyosh nurlari, odamlar
tomonidan ishlab chiqarilgan issiqlik va boshqalar
bilan goplanadi.

Berilgan talab ikki yo‘l bilan amalga oshirish
mumkin:  birinchi issiqlik  generatori issiqlik
yo‘qotishining joriy qiymatiga muvofiq 2-rasmga
ko‘ra issiglik ishlab chiqarish hajmini o‘zgartirish.
Bunda minimaldan maksimalgacha bo‘lgan barcha
yuklanish oraliq diapazonida doimiy ishlaydi. Ushbu
"modulyatsiyalangan" ish rejimi eng qulay variant
xisoblanadi, ammo afsuski, bu hech bo‘lmaganda
quvvatni kamaytirish sohasida sezilarli texnik
qiyinchiliklarni keltirib chiqaradi. Shunday qilib, ish
harorati -15 °C dan (eng sovuq kun) 20 °C bo‘lgan

xonalarda talab qilingan haroratda boshqarish
20718 _ 2.1 . Bunday keng ish
20-(-15) 35 7%° teng. Bunday keng
maydoni uchun qozonxona yondirgichlari va chiqindi
gazlarni chiqarib tashlash tizimiga yuqori talablarni

qo‘bajarish zarur.

maydoni

2-rasm. Issiqlik yo‘qotish QV va isssiqlik ta'minlash QH
bilan ta'minlanishi kerak bo‘lgan issiqlik xarakteristikasi.

Issiqlik generatori binoning maksimal issiqlik
yo‘qotishlariga mos keladigan doimiy issiqlik yuki
bilan ishlaydi. O‘zgaruvchan issiqlik yo‘qotishlarini
muvofiglashtirishda yondirgichning (gorelka) ishlash
vaqtini nazorat qilish orqali amalga oshiriladi. Ushbu
ish tartibi "oraliq" (davriy) deb nomlanadi. Masalan,
agar binoning issiqlik yo‘qotilishi —15 °C darajasida
20 kVt bo‘lsa, kun davomida u 20 kVt*24 soat=480
kVt-s issiglik energiyasini yo‘qotadi. 20 kVt quv-
vatga ega qozon o‘chog‘i bu issiqlik yo‘qotishlarini
goplash uchun 480 kVt / soat / 20 kVt = 24 soat
ishlashi kerak edi. Agar binoning issiqlik yo‘qolishi
ikki baravarga, ya'ni 240 kVt/soatgacha pasaysa,

yondirgichning ishlash muddati ham ikki baravar
240kVe _ 4

20 kvt
boshqaruv tizimlari yoqish yoki chiqindi gazni chiqa-
rish tizimiga alohida talablar qo‘yilmaganligi sababli,
amalda bunday tizimlar vujudga kelmoqda. Oddiy
davriy isitishda, qozondan yuqori issiqlik yo‘qo-
tishlarning oldini olishga olib keladi, chunki yuqorida
keltirilgan misoldan, kuniga 12 soatlik yoqilg‘i
ishlashi bilan, qolgan 12 soat ichida qozon quvvatidan
foydalanilmaydi, ammo qozon ish haroratida

kamayadi, ya'ni soatgacha. Bunday
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saglanishi kerak. Ikkinchi talab amalda shunday
bajariladi, qozonda isitilgan suv binolarga o‘rnatilgan
isitish moslamalariga yuboriladi, u erda kerakli
miqdordagi issiglikni beradi va keyin yana qozonga
qaytadi.

Suv oqimi isitish moslamalariga doimiy haroratda
bir xil oqim tezligida kelsa, u holda uzatiladigan
issiqlik chiqishi ham doimiy bo‘ladi. Issiqlik
chiqishini o‘zgartirishning ikki yo‘li mavjud:

a) Isitish yuzalarining maydonidagi o‘zgarishlar.
Ilgari ushbu usul ko‘pincha isitish moslamalarining
ba'zi bo'limlarini o‘chirib yoqish orqali amalga
oshirilgan. Bu faqat juda qoniqarsiz va bog'liq
bo'lgan, sezilarli issiqlik yo'qotishlari bilan noto'g'ri
tartibga solish bo yicha ish rejimini ta'minlaydi.

b) Isitish yuzalarining haroratidagi o‘zgarishlar.
Bunda doimiy uzatiluvchi haroratida oqimni nazorat
qilish orqali amalga oshiriladi. Isitgichda kamroq suv

soviydi va isitish yuzasining o‘rtacha harorati
pasayadi (3-rasm).
TynuK 0unK
HV=90°C %
™~ < ;=80T
. -
Av=20°C ~ | HR=70T
Kamaiitupui
HV=90°C %
ik . U”:(TOOC
~.
Av=60°C ~ | HR=30T

3-rasm. Issiglik yuzasining o‘rtacha haroratini vy
suv ogimini nazorat qilish orqali o‘zgartirib issiglik
uzatishni tartibga solish. HV — uzatuvchi oqim Qv
HR—qaytuvchi oqimi. vy = (HV + HR) /2, misol uchun,
v = (90 + 70)/2 = 80°C. Av =issiqlik uzatish va qaytishdagi
harorat farqi =HV-HR, masalan 90-70=20 K.

Masalan, isitish moslamalarida termostatik kla-
panlar mavjud. Ushbu klapanlar printsipial jihatdan,
issiqlik uzatishni o‘rtacha harorati oralig'ida nisbatan
aniq tartibga solish mumkin. Biroq, bir gator boshga
sezilarli kamchiliklar bilan bir qatorda, isitish mosla-
masida katta harorat bosimining paydo bo‘lishiga olib
keladi (masalan, 4a-rasmda 90°C-30°C=60 K),
keyinchalik qulaylik hissi yo‘qolishiga olib keladi.

Iloji bo‘lsa, ogimni siqib qo‘ymaslik va uning
haroratini o‘zgartirish yaxshiroq (4-rasm).

3-rasm bilan taqqoslaganda shu narsa aniq boldiki,
isitish yuzalarining bir xil o‘rtacha haroratida (60°C)
65-55=10 °C ga teng harorat farqi ancha past bo‘ladi
va bu ichki iqlimning yanada qulay bo‘lish tufayli
sezilarli bo‘ladi. Biroq, radiatorlarda termostatik
klapanlar qo‘shimcha ravishda tashqi haroratdan
(masalan, odamlar va jihozlardan) kelib chiqadigan
issiqlik ta'sirini qoplash uchun ta'minlanishi kerak.
Har ganday tashqi havo harorati uchun fizik-
matematik qiymatlarga asoslanib ta'minot liniyasida
kerakli haroratni aniqlash mumkin. Tegishli
funktsiyaning grafik ko‘rinishi isitish egriligi deb
nomlanadi. 5-rasmda odatdagi radiatorlarning isitish

egri chiziq holati ko‘rsatilgan.

HV=90°C
~ 0;=80C
) -
Av=20°C ~ | HR=70T
HV=65"C
~ l)“:(:)OOC
-
Av=10°C ~ | HR=55TC

4-rasm. Issiqlik uzatish yuzasida o‘rtacha haroratni oqim
haroratini o'zgartirish orqali issiqlik uzatishni tartibga

solish.
[l
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S-rasm. Tashqi haroratiga qarab (isitish egriligi) isitish
davrining zaruriy issiqlik miqdori. Shtrix egri chizig'i
isitish davrining o‘rtacha qiymatini anglatadi.

O'zgaruvchi bilan ishlash rejimi, "sirg'aluvchi"
oqim harorati hozirgi vaqtda isitish texnologiyasining
ikkinchi tamoyilini optimal amalga oshirishdir.
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AMYJIAPEJJAH CYB OJIYBYM AMY-BYXOPO KAHAJIMJA OKUMIATY MY AJLIAK
YVKAHIWIAP BA JJOMKAJTAKHUHT XUCOBHA

HebmaroB /laBnaroex bepauép y¥im, 10KTOpaHT.
Caiinno Manuk TemupoBu4, TexHuka dannapu Oyiinda dancadpa goxropu, PhD
Mycaes llapod Mamapaxxka®oBuy, WIMHUIl U3TaHYBYU
Wppuranus Ba cyB MyaMMOJIapy HIMHNA-TAAKUKOT HHCTUTYTH
PagkaboB Anxam:kon XamaamoBu4. CamapKaH/ JaBjaT apXUTEeKTypa-KypHUIHII HHCTUTYTH

Amypnapénan Amy-byxopo kananura 2007-2011 iunnap naBoMuia KupuO KelraH OKUMIArd Myajulak 4yKUHIUIap-
HUHT XXMM aHuKiIaHrad. CyB cap(UHUHT Ba JOMKAIUTUHUHT ¥3apo OOFIMKIMIHM XaMJa MaBCyMra OOFJIMKJIUTU acoCHa

Y3rapuInm yprasuiras.

KauuT cy3aap: napé, kaHamiap, Myauiak 4yKUHAXIAP, OKUM JIOWKAJIUTH, CYB capdu; KYMUIIHII, Y3aH xKapatHu.

OnpenesneH 00beM B3BELICHHBIX HAHOCOB MOCTYIAOUIMX B MOTOK AMy-Byxapckoro kaHana u3 AMyzaapbu Ha IepHOL,
2007-2011 rr. 3y4eHpl U3MEHEHUS] COOTBETCTBEHHO COOTHOILEHHIO PacXoJIbl BOJBI U MYTHOCTH, & TaK)XK€ CE30HHBIX CO-

OTHOIICHHH.

KiroueBbie ciioBa: PCYHBIC KaHaJIbl, B3BCIICHHBIC HAHOCHI, MYTHOCTb IIOTOKAa, pacxol BOJbI, 3aHUJICHHUEC, pyCJ’IOBOﬁ

mponecc.

The Certain volume weighted alluvium entering in flow Amu-Bukhara channel from Amudarya for a period of 2007-
2011 g.g. Studied change to accordingly correlation expenses water and turbidities, as well as seasonal correlations.
Key words. river, channels, suspended deposition, turbidity of flow, water discharge, sedimentation, proses of channel

Amy-byxopo kanamu - Amynapéaunr Pecmy0mu-
kamu3 Ba TypkmanucToH PecryOnukacu XyauaumaH
OKHO YTyBUM ypTa KUCMHJAH TYFOHCU3 YCYII[a CYBHU
onmamu. Y 1962 #unpa wmra Tymra O0ymu0 Joinxa
Oyiinya MakcuMman cyB yTkazum Koowmstu 400-450
M3/c, KaHATHMHT YCTKHM KeHrurm B=100 M, ocTku
keHrrd b=40 M, kusmura m= 5 Ba gyKypaura h=>5
M HU Tawkui Kunaau [1]. Jdap€nan onuHran cys 0o
uHIIOOT opKanu Amy-Kopakyn kananura Ba ABK 1,
ABK 2 xanamnmapura takcumianagu. Amy Kopakyn
KaHanuga cyBHM OJOT Hacoc CTaHLMACH OpKaJd
xamaa ABK 1 Ba ABK 2 kanamnapuna cyBHu Xamsa 1
Ba Xam3a 2 HacOoC CTaHIMsIIapH OPKAIH KyTapuo Oe-
punagu. byxopo Ba HaBoiin BUIOSTHUHUHT OUp KaHYa
TyMaHJIQpUHU KEPaKJM NMaiTaa Kepakid MUKIOPIAru
CyB OWJIaH TaAbMHUHJIAIIHUHT UIMKOHUSTHHY SIPATaIH.

MabiiyMku nap€ Ba KaHaiapJa OKMM y3u OuiaH
Oupra YyKUHAWIAPHA OKU3UO Kenamu. YOy 4yKUH-
Jwiap IIapTid paBUllad MyajulaK UYyKUHIWIapra
(spHU OKWM Owmyan Oupra cy3u® YTyBUM — B3BEIICH-
HbIC HAHOCHI) XamJla WHPHK, KATTHK YyKHHIWIApTa
(srpHU CYB OCTHIA, ¥3aH TyOWAa Cynpaniud OKUM Ou-
JaH Oupra YTyBYM — BIEKOMBIC HAHOCHI KU IOHHBIC)
gyKUHAWIapra OynuHanu. UYkuHaumap Typiaud TU-
paBIVIK HUPUKIUKAA Ba Iakiaa Oynaau. Myainak Ba
WUPHUK YYKUHAWIAD OKUM Ba Y3aHHUHT THJIPABIHMK
KypcaTkuuiapura OOFJIMK XOJJa, SbHU YJIapHUHT

V¥3apo OOFIUKJIMTH HATHXKAacuAa y3aHaa 4yKaau EKd
TpaH3UT paBumga okubd yramu. Jlap€ Ba kanautap-
HUHT OeNruWiaHraH THUJPOMNOCTIApHaa  Y3aHaaru
OKVMHUHT 2HH Oyiimua Oup Heura, kamuma 0.25B,
0.5B Ba 0.75B kucmu y3ynnuruznasd 0.2 H, 0.5 H Ba
0.8 H oxkuMm uyKypaurumarda KACMHUJAH OKUM
JOWKAIMTHAAH HAMYHA OJIUII Ba YII4all HWIUIAPUHH
OaXkapHIll OpKajdu KUPHO KenaéTraH MyalulaK TyKUH-
JUIAPHIHT YMYMHHA X2KMH XUCOONIA0 TOIHIIA M.
byHnan Ttamkapu y3aH TyOMIa WUpHUK, KATTHK
YYKUHIWIAPD XaM OKuO yTnO kupud kemamu. KOxopu-
Jard 3 Ta BepTUKal YyKypJIMK OVilMua oKUM JIOHKa-
JUTUIAH HAMYHA OJIMIN Ba YiT4aml WIDIAPHHU Oaka-
pHII HaTWwKacuaa (pakaTruHa Myalulak 9yKHHIIap-
HUHT X2)KMHU aHUKJIaHaIu. YMyMHNA KUpUO KenaéTran
YYKUHIWIAPHUHT XOKMUHH aHHUKJIANIA WHPHK, KaT-
TUK YYKUHIWJIAPHUHT Xa)XMUHH aHUKJIAIIHUHT HM-
KOHMATH Oyimaiiiu Ba y XucoOJaH 4eTaa Koaub Ke-
Tagn. MUpWK, KATTUK YYKUHIWIAPHUHT XaKMUHH
aHWKJIAIl JXyJla KAWWH, Mypakka® Wil XucoOIaHuO
VHHHT Y9yH 3cCa KyIIMM4Ya Maxcyc OoIlKa yimyanr
WIUIApUHU  Oakapuil JIo3uM Oynaau €Kd  yHU
XHCOOManm y4yH MyKaMMal 3MIIEpUK (GopMyanap
TY3HIII Ba YHAaH (QoiIaTaHuIIHN Taad KUiaau.
Awmy-byxopo kananu, Kapum marucrpan kaHaiu
Ba Oomka AMynapénaH TYFpUIaH TYFPH TYFOHCHU3
yCyla CyB ONyBYM HHPHK KaHA/UIapa OKHMIAru
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HUPUK, KATTHK YYKAHAWIAPHUHT XKMUHHA aHHUKJIAII
UIUTAPUHUHT KUAWHIUTH XO3UPTH KyHAa XaM JHT
KaTTa Myammodapian Oupu Oynud konmokna. By
Oopaga Hppuramust Ba CyB MyaMMOJAapH HWIMUIA-
TAJKUKOT WHCTUTYTHHUHI €TaK4d OyIuMIIapHIaH
Oupu wirapru “pycen” OYIMMH TOMOHWJIAH aifHaH
tabumii mrapoutna ABK, KMK kanamnapuga yTka-
3WITaH TaAKUKOAJApHIa SIbHU WUPUK, KaTTUK (BIle-
KOMBIC HAHOCHI €KU JTOHHBIC) YYKUHIWIAPHUHT XaxK-
MUHH aHWKJIAll Oyiuua amManuérna aHWK wouiap Oa-
JKapuirad Ba y Oyiinda mxoOWid HaTHKanap OJIMHTaH.

Ymby wMakosaga aidHaH OKUMIArm Myasuiak
YYKUHWIAPHUHT KUPUO KEIHUIIN YpraHWITaH.

Kananra xupu6 kena€rran Myailak 4yKHHIUIAP-
HUHT XQOKMHHHU, YYKKaH YYKAHIWIAPHUHT XKMIHU
OKHM KYpCaTKUWIAPH Ba MaBCyMHHU HMHOOATra oo,
yIApHUHT ¥3ap0 OOFIMKINTH acOCHIA aHHUKJIAIl Ba
OyHHMHT HaTIKacHIa 3eMHACOCIAPHU HIIIall KyBBa-
TUAaH Kenu® 4YMKWUO yIapHUHT Wl (DAoNHUATUHH,
BaKTUHU, YPHUHU OCNTHIIANI aCOCHIA UILIAPHH Talll-
KW KWIMII JKyJa axaMusaTiu Basudanapman Oupu
XUcOOIaHaIH.

1-xazBair.
Awmynapénan Amy-ByXopo KaHaiura OJIMHraH CyBHMHT — MUJUTHK, OMIMK XaxMu (MiH.M%), capdu (M>/c) KuiiMaTuaa
KEITHUPHITaH.
Cys capdu, ma.m® oiinap 6yiinua yp- | oitnap Oyitnua
Ne Oitnap 2007 2008 2009 2010 2011 Ta4ya XI/Ic036)1a ypraua ;{Hco@[a
MJIH.M M°/c
0 1 2 3 4 5 6 7 8
1 SuBapb 527,6 218,5 502,3 458.9 454 432,26 166,76
2 Despanb 336,5 250,3 3713 326,5 418,7 340,66 131,42
3 Mapt 288,6 306,2 288,1 250,5 361,6 299 115,35
4 Anpenb 427,1 329,5 364,8 444.9 3264 378,54 146,04
5 Mait 563,5 508,1 3974 637,9 533,9 528,16 203,76
6 Hronp 717 758.,8 592,1 717,6 600,1 677,12 261,23
7 Hromp 867,1 8233 8132 864.,3 7173 817,04 315,21
8 ABryctb 825,6 697,8 746,4 808,7 785,9 772,88 298,17
9 CeHTsI0pB 581,8 5134 506,2 447,2 5774 525,2 202,62
10 OkTs6pb 492,9 321,8 383,2 2873 299,8 357 137,73
11 Hos6pb 3454 321,6 210,5 2924 169,5 267,88 103,34
12 Jexabps 303,3 395,7 123,1 351,5 360,9 306,9 118,40
Kamu W min.m? 6276,4 5445 5298,6 5887,7 56055 |  -memmemeee- 183,3358
YPLEHa T 199 172 168 186 177 | e | e
Q m°/c xucobuaa
2-)KajiBal.
Awmynapénan AMy-ByXopo KaHaiura OJIMHIaH CyBHHHT — HMJLIMK, OMIKK oikamury (kr/ M*) KuiiMaTuaa Kentu-
PHIITaH.
N Oi 1 »® cyBparu noiikamk Muknopw (S kr/m?) na. oiinap 6y¥#nua ypraua
o nap 3
2007 2008 2009 2010 2011 xucobaa (kr/m’)
0 1 2 3 4 5 6 7
1 SHBapp 1,4377 2,2953 1,3653 1,5082 0,7906 1,47942
2 DeBpab 1,6861 1,5883 2,3865 1,6711 1,3148 1,72936
3 Maprt 1,7565 3,8200 1,7686 2,9984 1,1878 2,30626
4 Armpens 2,1012 3,0803 1,6878 5,0566 3,4907 3,08332
5 Mait 2,7489 2,2455 4,4386 4,006 6,2292 3,93364
6 Hronp 2,6324 2,4207 2,9876 5,6828 3,7070 3,4861
7 Hrons 2,8501 3,0467 2,8148 3,2697 3,4466 3,08558
8 ABrycrp 2,0721 2,1289 2,0678 2,9080 2,6571 2,36678
9 CeHTsI0pB 1,6167 2,9396 1,4973 1,3113 1,5410 1,78118
10 OxTs6pB 1,5998 1,2449 1,1927 1,1486 1,0494 1,24708
11 Hos6pb 1,1599 0,9812 1,0374 1,1894 0,9298 1,05954
12 Jexabpp 1,3461 2,0419 0,7128 0,8270 0,8927 1,1641
Ypraya iunuk S kr/m> 1,91 2,23 2,00 2,63 2,27

benrunanran 2007 ¥un ydyH ONMHTaH CYBHHUHT
YMyMHUH Xa@XMHJIAH Yypraya HWDIMK CyB capdu
KyWuaaruua aHuKJIaHa u.
6276,4-1.000.0005" |

VV.nca.wu 2007

benrmunanran 2007-2011 iwunnap sHBapb oMK
yUyH OJMHTAaH CYBHHMHI ypTaua XaXKMHJaH HUuIap
Oyiin4a sHBapb OiiM yuyH yprada capd Kyhugarmda
aHMKJIAHATIM.

M
Caoms™ G 86400 363%86400c c W O, oot _Wipmaiorai
Oy epna: W- 2007 Huijga ONMHraH yMyMmuii CyB e " o *86400 )
xakmu, OyHna 2007 iiwina cekyuaura 199 m* cys 432 26 *1.000.000.:° &
OJIMHTaH. - —— =166,76.:" / ¢

30*86400c
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By epnma: W-2007-2011 #unnap ssHBaps oM y4yH
OJIMHTaH CYBHUHI ypTada xaxmu, OyHma 2007-2011
finnnapaa cekynaura yprada 166,76 M3 cyB onuHras.

Bbenrunanran 2007 Hun ydyH OJIMHIAH ypTaya CyB
capbumaH Ba ypraya JOHUKATUK KHAMATH acochaa
KUpUO KeiraH MyalUlaK YyKUHIWIAPDHUHT YMYMUH
XaKMHU KyHujarndya aHuKIaHaIu.

S 3
Myan uyK MHH.M3 ( )

3 3
_ 199m° /c-1,91kr/™m” - 365 - 86400c = 9, 58MuHM

1.000.000 *1250
1 M3 Xaxxmaru Joika YYKUHIH KT Xpcoduna 1250

ra teuraup. by epaa 2007 #un yayH ypTada cyB cap-
du Qy =199 M*/c ra Ba ypraua noiikaauk Sy, 1,91
Kr/M> Ta TeHr Oynaam.
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1-2-pacm. 2007-2011 #rmtap xap Oup oiinapu Oyiinua
cyB cap(u Ba JOHKAIUTHHUHT MaBCyM Oyiiua y3rapHii
XaMmJla YHUHT ¥3apo OOFIaHuIl rpadury.

3-yxajBall.
2007-2011 xap 6up inun mobaiinuna Amy-byxopo ka-
HaJura KUpuo Kearal MyaJulak qyKUHAWIAPHUHT X KMH.

Wumnap|  Qyp Syp T t W (va.M®)
2007 [199 m¥/c|1,91 xr/m?|365 KyH 86400 ¢ 9,58
2008 |[172 m/c|2,23 kr/m3|365 kyH |86400 ¢ 9,68
2009 |168 m’/c|2,00 xr/M?|365 KyH |[86400 ¢ 8,47
2010 [186 m*/c|2,63 kr/m|334 KyH 86400 ¢ 12,34
2011 [177 M%/c|2,27 xr/m*|365 kyn|86400 ¢| 10,13

2007-2011 iwwmmmapaa Amy-byxopo kaHamwra Ku-
pub KenraH MyalUlaK UYKHHIWIAPHUHT YMYMHHA

XKMH KyWHIariura TeHr.
MYanuPK 2002011 Waor +Wagos + Waggg +Wagio +

W0 =9,58+9,68+8,47+12,344+10,13=

=50 MITH.M

XyJaoca. Amy-byxopo kanamura 2007-2011 -
nap MoOaiHWAa OJNIMHTaH CYB, OKHM KYpCAaTKUWIAPH
Ba MAaBCYMHH Vy3rapulUiapumaH Kenud YuKuO
KyluaruiapHu Oeiruinan MyMKHH.

Awmynapénan Amy-byxopo kaHanura oemn Wi na-
BOMHUIA yMyMui xaxmuaa 50 MJIH.M? MyaJiaK JIoMKa
YYKUHAWIAD KUPHO KeNraH. YHUHT XaXMHU yHiOy
Hunnap masomuaa 8,5 mua.M® gad 12 mum.m® raga
opanuKia Yy3rapuinm Ky3atuiagu. byHpgaH Ttamkapu
OKUM OWIIaH ¥3aH TyOuma HUPUK, KATTHK IYKUHIUIAP
xaM cyapanu0 okuO kupub kenaau. OKUM JOWKATH-
TUHM YJ4all MIUIapuHUA Oaxkapuil jkapaéHuia y3aH
TyOMma cyapaimd OKHO KelraH WUPUK, KATTHK
YYKUHIWIAPHUHT XUCOOM OyHa XUcoOTa OJIMHMAaraH.

Tacassyp Kuauwe  yuyyH Kyuuoa2u Xucoonauinu
oascapud xypcax. 2011 Hunpa kupud KenraH Myal-
JaK JIOWKAa YYKUHIWIAPHUHT XKMUHH — KaOyI
Kuiamus, SeHU Yy V' = 10 man .m 3 ra TeHr. Amynapé-
JlaH, CYB OJIMII HYKTacHJIaH TaKCUMJIAarM4d WHIIOOTH-
rada Oynran macoda SbHH KaHATHUHT YMYMHUH y3yH-
murn H=10 kM Hu KaOyn Kwiamu3. Ym0y iunga ka-
Halra KUPUO KENraH Myajulak YyKHHAMIAD yMyMHUH
XaKMUHUHT 5% wmuknopugaru kucmu 10 kM KaHat
Y3yHIUTHA YyKaau je0 KaOyn KWiuO Ba YHUHT Ka-
HaJ TyOWJaH Heda MeTp OanaHuIMKaa OYIIWIIVHH,
KaHaJl TYOMHUHI KYMUIMIIVHY aHUKIaiMu3. JlacTia-
OKHM MabIyMOTIIAp:

V =10 Mnu.m>-0.05% = 0.5 mnu.Mm> = 500000 m°,
L=H=10000m, b=40m, b=40m; h=?
Xwucobnam TapTuou:

V=S-H,S=W, W =(b+mh)h,
H=L=10000™, V =(b+mh)h-H

500000
10000

5h* +40h-50=0, K> +8h—-10=0

2= ~dac = JA—(4710) =104 ~10

—8+10

“)

mh® +bh—g=0, 5h% +40h —

h= =1lmuemp

Hemak, 2011 ¥#un yuyyn ymymuid xucobma 10
MIH.M? X@KMIa Myaulak uYyKMHIM KHPHO KelraH
Oynca, Ba YHUHT 5 % MHKIOpHIArd XaKMH KaHal
y3yHauruHuHr 10 kM Kucmuja uykaau aed Kapara-
HUMH3/1a, HUIUTHK KaHATHY JIOHKA OOCHII KaJTHHINATH,
kymMmwidim 1 MeTtpra TeHr Oymagu. DHr MHUHUMAI
KuiiMaTiiap Oyitnua xucoOJaHranaard ymoy oJIMHTaH
HATIOKAa andaTTa KWYMK KYpCcaTKMd 5Mac, KaTTa
XKMJIaTd KYMUIAII XUCOOIaHAIH.

KaHamHWHT MakcuMal CyB YTKa3ulll KOOWIATH
400-450 m*/c 6ynca, 1-KagBalHUHT 8-yCTyHHMra aco-
caH (akaTruHa WIOJb, aBIYCT oinapuaa sHr kym 300
M3/c capdaa sbHU KaHATHUHT 65-75 % CyB YTKa3umn
KOOWJIATH JapakacuIard MHKIOpAa CYBHH OJITaH.
Ymymuit fimnap 6yiinda yprada Oy kypcatkmy 183
M3/c, sphu gespian 50 % ra tenraup. Ymby Kypear-
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KHYTa TabCUp KHJIQJWTAH acCOCHA HMKKUTAa cababHU
Oenrunaim MyMKuH 0Ynu0, Oupuauucu 0y AMymapé-
nan ABK kananu xupuin KucMura OKUMHH POCTJIAIL,
OKMM cap(uHH MakcHMall Japakala OJUIIHIHT M-
KOHMATH OYJ1a onMaéTrannuru 0yica, UKKHHYKICU 3ca
0y ABK kaHamuHWHT CyB VYTKa3ulll KOOWIATH ITa-
caitn® OopaérraHu, KYMWJIUIIHUHT 3eMHacociap Ou-
JaH JIOWHH TO3aJIalll WIIIapura HEcOaTaH OPTHK [a-
BOM 3THO KeaaéTraHuruiu Oenruinad oepasu.

B=104 m
‘E h=5m
1 m— L=10000 3
B=100 wm
','i; . h=4m N
B Th=1wm - [,mu.u

b=40m
3-pacm. Kanan kypcarkuunapu Ba TYOUHUHT
KYMIJTAIITIHE U(OJaTOBYH TACBUPH.

l-pacMman OenTWIaHATUKU OKHMIArd Myalllak
YYKUHAWIAP MUKAOPH stHBapaa 1,5 Kr/M? gaH maiira-
ya 4,0 xr/M® MUKIOpAA KMIIKHM, GaxOprd MaBCyM
oxupurada omud O0opaau Ba KeHuHYAIMK Oy Kypcat-
KUY WU oxupurada macaiiu6 Gopu6 1,16 xr/m* ra
spummagu. SHBaph, ¢eBpaib, MapT oilnapuaa CyB
cap@UHUHT KaMaWuiM OW/aH YHUHT JIOWKAJUTH
optHO Oopamu Ba ¥3apo TECKapH MPONOPIHOHAI
KuiiMaTra sra Oyiiajau, Ba Maii, UIOHb, HIOJb OMIapuia
aca akcuH4Ya. [lemak OyHra cabGa0 stHBapb, QeBpaib,
MapT oinapaaru 6abp3u KyHJapla y3aH xapaéHiapu-
HUHT SIKKOJ Ky3aTWIIMINM, KyW@IHd paBUIIAa napéna
Te3-Te3 IOBIIIMIIIIAP HATIXKACHAA MyaJUlaK TyKUHIIU-
Jap MUKIOPWHUHT OPTHUINMIA ONMO Kenuiiu OuiaH
OenrmiaHagu. ABTYCT, CEHTSAOpb, OKTSAOPb, HOSAOpPH
oilapuga 3ca CyB Cap(QUHUHT OPTUINM OWiIaH
JOWKATMK XaM OopThUO Oopanu Ba ¥y3apo TYFpU MPO-
MOPLIMOHAN KUHAMaTra spumaan. 1 Ba 2->KaJBaTHUHT
8 Ba 7 yCTyHM acocuja YM3WIraH 2 pacMra acocaH
cyB caphu OWiaH JOWKAIWUTH Opacuaard OOFIaHUII

kopensiiust kodddunmentu 0,5 nan ommanau. SAbHN
TYIUK OWp Wi ydyH yHU Oaxonaiiia, MOC paBHIIa
cyB caphu OWilaH JIOWKAIMTH OpacuIaru OOFIaHHIII-
HUHT Y3rapuiinra, CyB Cap(pUHUHT ONIMIIA EKU Ka-
MaiuIura OOFJIMK XOJa MOC PaBHIA JIOMKAIUK-
HUHT OIIWIIK €KY KaMaluIy 103 Oepaau n1ed Xynoca-
ra KeJNWII SXTUMOJUIMTHHUHT TYFPUIMK Japaskacu
50% nan ommMaiinu. JIOWKamUKHUHT yMYMUM SHT KaT-
Ta MHUKIOpIa Ky3aTWIWIIA JaBpu 0axop MaBCYMH
ypracunaH €3 MaBCyMH ypTacuradya Ky3aTHIaau.

Xozupru KkyHna Amynapé€nan TYFpuaaH TYFpU CyB
OJIyBYM KaHa/Iap/a JIOWKa UYYKUHIWIApra Kapiiu
Kypalmuil MakKCaJuaa dSKCIyTyaTalus XOIUMIIApU
TOMOHHJAH WU JaBOMHIA KaHAJUIAPHU TO3aJall
MakcaJua 3eMHOCOCIIAPHM MIUIATHILI Xapaxariaapu
XamJlla CyBHH KyTapuO OEpHIll y4yH HACOC CTaHIIHS-
JIAPHUHT MHMIUIMK yMyMHH Xapaxatiaapu — 1 M cyBHn
eTka3ub Oepumr ydyH capduiaHagurad MaOaFHUHT
omub GOPUIIUTa ACOCUIA TABCUP PTYBUYH OMIJUIAPAAH
OMpH SKAHJIUTHHYU KYpcaTaau Ba NIyHIAH OYIu0 Koi-
MOKJIA.

IOkopunarunapuun wHOOGaTra 0NMMO, AMynapénan
TYFpUJaH TYFPU TYFOHCHU3 yCyJlJa CyB OJYyBYM Ka-
HaJUTapa JOHKa YYKWHAWIApra Kapiid Kypalluil,
CyB ONHMII MMKOHHMATHHH SIXIIWJIAII, KaHAJUTAPHUHT
CyB YTKa3WIl KOOWJISATHHH Cakiad KOJHII Ba YHIATH
THIPOTEXHUK WHIIOOTIAPHUHT OapKapop HIUIAIINHH
TabMUHJIAII Ba TUPOBAPA MAKCala 3ca SHT acoCUiicH
UCTEBMOTYIIIAPTa CYBHH eTKa3ub Oepuil Gopacumaru
UIIIap XO3UPTH KyHAA Y3MHUHT HaKagap MYyXHMIIH-
THHU KypcaTHOTHWHA KOJIMAC/AaH sSHa YHUHT XKy/Aa My-
pakkab 3kaHIUTHHU Oenruinad Oepau.

Apnabuérnap:

1. ABK kaHaJMHUHT XOIUMJIApU TOMOHMJAH HuIuIap
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mukgopiapu (kr/m>) xucobuparu KuiiMaTiapu Ba KaHan
TOWHXABUH THAPABINK KYPCATKUWIAPH MABIYMOTH.

2. UcmarunoB X.A. «CeneBble MOTOKH, PyCJIOBbIE MPO-
LIECChI, IPOTHUBOCENIEBbIE U MPOTHBOIABOAKOBBIE MEPOIIPHU-
stust B Cpenneit Azumy. Tamkent. -2006. c-264.

3. JlammenkoB B. C. IlporHo3upoBaHue pycloBBIX Je-
(dopmanuii B Obedax peuHbIX rHAPOy3NoB. — ['uapomereo-
usgart, 1979, ¢.-240.

OQOVA SUVLARNI SINTETIK YuZA AKTIV MODDALARDAN TOZALASh VA SUV
XAVZALARINI ASRASh MUAMMOLARI

Takaboev Q. O°¢. Jizzax politexnika instituti

Ogqova suvlarni tozalashda bugungi kunda turli murakkab tarkibga ega bo‘lgan oqova suvlarning paydo bo‘lishi suv

tozalash stansiyalarining ish jarayoniga salbiy ta’sir ko‘rsatmoqda. Jumladan yuza aktiv sintetik moddalar shulardan biri
hisoblanadi. Ushbu moddalar kundalik hayotimizning eng zarur ehtiyojiga aylanib bo‘lgan. Sababi, xonadonning har bir
bekasi turli nom bilan ataluvchi unsimon kir yuvish kukunlaridan foydalanishadi. Yuza aktiv sintetik moddalarni oqova
suvlar tarkibidan tozalash anchagina murakkab hisoblanadi. Ushbu maqolada yuza aktiv sintetik moddalardan oqova
suvlarni tozalash yechimlari tavsiya qilingan.

Kauurt cyzaap: Oqova suvlar, suv tozalash, yuza aktiv sintetik moddalar, murakkab tarkib

IlosiBIeHHE CTOYHBIX BOJ| pa3IMYHOIO CJIOXKHOTO COCTaBa IPU OYHCTKE CTOYHBIX BOJ HA CETOJHSIIHUN JEH HEraTUBHO
CKa3bIBaeTCsl Ha paboTe BOJOOYHCTHBIX COOPY)KEHHI. B TOM unciie OBEPXHOCTHO-aKTUBHBIE BEILIECTBA SBISIOTCS OJIHUM
U3 HUX. DTH BEIIECTBA CTANM HEOOXOAMMOCTIO HAIlleH MOBCETHEBHOM JXU3HU. [IpUUnHA B TOM, YTO KaXkJasi XO3siKa 1oJi-
3yeTcsl CTUPAJIHBIM TIOPOIIKOM 110/ pa3HbIMH Ha3BaHUSIMHU. Y JaleHUE [TOBEPXHOCTHO-AKTUBHBIX BELIECTB U3 CTOYHBIX BOJ
3HAYUTENHO CIIOKHEee. B naHHO# cTaTe peKOMEHIYIOTCSl pacTBOPBI JJIsl OYUCTKH CTOYHBIX BoJ oT [TAB.

Kawuessblie ciaoBa: CTouHbIC BOJBI, OUUCTKA BOJIbI, TOBEPXHOCTHO-aKTHBHBIC BEIECTBA, KOMIUIEKCHBIC MHIPEAMCH-
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The appearance of wastewater of various complex composition during wastewater treatment today has a negative
impact on the operation of water treatment facilities. Including surfactants are one of them. These substances have become
a necessity of our daily life. The reason is that every housewife uses unsimon washing powder under different names. The
removal of surfactants from wastewater is much more difficult. This article recommends solutions for wastewater

treatment from surfactants.

Key words: Wastewater, water treatment, surfactants, complex ingredients.

Yuza aktiv sintetik moddalar kundalik hayotimiz-
ning zng zarur ehtiyojiga aylanib bo‘lgan. Sababi,
xonadonning har bir bekasi turli nom bilan ataluvchi
unsimon, suyuq emulsiya holatidagi sintetik
moddalarni, ya’ni “Aprel”, “Effekt”, “Mif”, “Tayd”,
“Komet”, “Barf”, “Tara” va boshqalarni kir yuvishda,
idishlarni, unitazlarni, vannalarni gozalashda ishla-
tadi, natijada paydo bo‘lgan chiqindi suvlar kanali-
zatsiya kuvurlari orkali xo‘jalik-maishiy chiqindi suv-
lar bilan aralashadi. Shuning uchun ham shaxar
chiqindi suvlari tarkibida ularning miqdori 7,5-20,0
mg/l ga yetadi.

Sanoat korxonalarining juda ko‘p jarayonlarida,
jumladan, turli metallarni rudalardan (jinslardan)
ajratib olish jarayonlarida, flotatsiya yo‘li bilan
boyitishda, jihozlarni yuvishda va boshqa magsadlar
uchun ishlatiladi. Ogibatda paydo bo‘lgan chiqindi
suvlarning tarkibida, albatta, sintetik yuza aktiv
moddalar aniqlanadi.

Qishloq xujaligining turli sohalarida emulsiya
holatida zaxarli ximikatlar ishlatiladi, odatda emulga-
tor modda sifatida sintetik yuza aktiv moddalar
qo‘llaniladi va oqibatda yer shudgor yuza aktiv
moddalar bilan zararlanadi. Yogingarchiliq oqibatida
paydo bo‘ladigan suvlarning tarkibida yuza aktiv
moddalar aniglanadi.

Yer osti suvlariga yuza aktiv moddalar-ekin
maydonlari yuza aktiv moddalarni ushlovchi chiqindi
suvlar bilan sug‘orilganda filtrlanib o‘tishi mumkin.

Sanoat korxonalarining chiqindi suvlari 1 litrida
o‘rtacha 5 mg yuza aktiv sintetik moddalar
aniqlanishi mumkin. Ular ko‘pincha anion aktiv yuza
aktiv moddalar tarkibini tashkil giluvchi-sulfonollar,
alkil sulfatlar, neionogen modlalardan-sintonal, DS-
10 va boshqgalar aniqlanadi.

Xo‘jalik chigindi suvlarining tarkibida sintetik
yuza aktiv moddalardan boshqa tripolifosfatlar,
kalsiyli soda, silikat natriy, karbokimetil sellyuloza va

boshqalar uchraydi.
Aynigsa, teri ishlab chiqish korxonalarida, ularni
yog‘sizlantirishda, oshlashda, paxta tolalarini

yuvishda, junlarni tozalashda, ularni ohorlashda,
buyashda yuza aktiv yuvuvchi moddalar ko‘p
ishlatiladi. Ulardan paydo bo‘lgan oqava chiqindi
suvlar tarkibida ham aniglanadi.

Sintetik yuza aktiv moddalarning o‘zini ishlab
chigishda ham chiqindi suvlar bo‘ladi, bulardan
tashqari polimer mahsulotlarini, kimyo texnologiyasi
jarayonida kerakli mahsulotlarni ajratib olishda ham
ko‘p ishlatiladi. Junni birlamchi tozalash jarayonida
ishlatilganda yuza aktiv yuvuvchi moddalar migdori 1
litr suvda 200 mg gacha aniglanadi. Mex ishlab
chigishda suvdagi sintetik moddalar 5-50 mg/l ga
yetadi.

Mexanizatsiyalashgan korxonalarning chiqindi

suvlari tarkibidagi kimyoviy sintetik moddalarning
miqdori 100-200 mg/l ga yetadi. Bu suvlar suv
havzalarini ifloslantiruvchi asosiy moddalardir.

Odatda, yuza aktiv moddalarning (anion aktiv)
ruxsat etilgan miqdori 1 litr suvga sulfanol - 0,5 mg,
neionogenlarniki - OP-7, OP-10 — 0,4-1,5 mg/l ga
teng, neionogen moddalar guruxiga kiruvchi sitanol
DS-10, proksonal, proksamin, singamidlarning
tavsiya etilgan normasi 1 litr suvga 0,1 mg dan.

Suv xavzalarini yuza aktiv moddalardan asrashda
va ekologik va sanitariya nazoratini olib borishda
asosan turg‘un yuza aktiv sintetik moddalarga
ahamiyat berilishi keraq chunki u moddalar suv
tarkibida 15-20 mg/litrga yetganda, aholi tomonidan
suvdan foydalanish buzila boshlaydi, suvning
sanitariya-ekologik holati buziladi, eng achinarli
tomoni shundaki - suv tozalash inshootlari ishini
izdan chikaradi. Agar chiqindi suvlar tarkibida anion
aktiv va kation aktiv moddalar birlashmasi qatnashsa,
yuza aktiv moddalarning umumiy miqdori 1 litr suvda
20 mg dan yukori bo‘lmasligi kerak.

Tajriba modeli sifatida qurilgan aerotenklardagi
yuza aktiv moddalardan tozalanish jarayoni: alkil
sulfatlar uchun - 98%, alkil sulfanatlar - 96%, sulfa-
nollar uchun 87 %, xlor sulfanol uchun - 62% ga teng.

Tozalash inshootlarida yuza aktiv moddalardan
tozalanish jarayonining natijasi - 50-80% ga yetadi.
Ular ta’sirida ki chik suv xavzalarida o‘zini o‘zi
tozalash jarayonlari sekinlashadi.

Ammo xozirgi zamonaviy suvlarni tozalash
inshoatlarida yuza aktiv moddalarni ushlab qolish
juda qiyin, 6u borada suvga ozon bilan ishlov berib
yoki aktiv ko‘mir ishlatib, suvni yuza aktiv
moddalardan ruxsat etilgan miqdor darajasigacha
tozalash mumkin.
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TEILUIOBO PEJKAM NOMEIIEHUI B XOJIOIHBIN W NEPEXO/IHBI MMEPHO/IBI TOJIA

Tommatos H.Y., Mancyposa LIL.II. J[>u3akckuii TOTUTEXHUYECKUA WHCTUTYT

B crathe paccMOTpeHO BONPOCH! OLICHKU TEIUIOBOTO PEXHMa ITOMELICHUH PU BO3/IEHCTBUS HAPY>KHBIMH METEOPOJIO-
THYECKHMH YCJIOBUSIMH M XapaKTepoM palbOThl MHXKEHEPHBIX CHCTEM, a TaKKe U3MEHEHHE TeMIIepaTypbl BHYTPEHHETrO
BO3[yXa OT HaYaJbHOT'O CTAIIMOHAPHOTO COCTOSHMS NPH CKAaYKOOOpa3sHOM W3MEHEHHH BO3MYIIAIOIIETO Bo3aeHcTus u [1-

00pa3zHOM MEPHOINYECKOM U3MEHEHHUS BO3MYLICHUSL.

KiroueBble cioBa: TeIioBoi peKUM HOMeIJ.[eHPIfI, HApYXHbIC U BHYTPCHHUC OTPAXACHHSA, COJITHECYHAs paguanus, HH-

(bunbTpalys Bo3ayxa, TeII000MeH.

In the article, the issues of assessing the thermal regime of premises under the influence of external meteorological
conditions and the nature of the operation of engineering systems, as well as the change in the temperature of the internal
air from the initial stationary state with an abrupt change in the disturbing effect and a U-shaped periodic change in the

disturbance.

Key words: thermal conditions of premises, external and internal fences, solar radiation, air infiltration, heat

exchange.

Makosazia TalKy METEOPOJIOTHK MIAPOUTIAP TabCHPHUAA OMHOJAPHHUHT HCCUKIMK PSKUMHUHH Ba MyXAaHIUCIHK TH3U-
MJIAPUHUHT MIUIAII XapaKTepUHH, IIYHUHI/IEK HYKU XaBO XapOPAaTHHHUHI acTiabKK CTallMOHAp XOJIATHIaH KECKUH y3ra-

pUILIMHY 06axoJall Macananapu Kypub YuKUITaH.

Kaaut cy3/1ap: XOHAHMHT HCCUKINK PEKUMH, TAlIKA Ba UKW TYCHKJIApP, KyEI paAnanuscH, XaBo HHOUIBTPALMACH,

HCCUKJIUK aJIMAalIUHYBH.

TermoBol pexuM MOMeNIeHUH (OopMHUpYeTCs B
pe3yibTaTe pa3HooOpa3HbIX BO3CHCTBUMN, CBA3aHHBIX
C Hapy>XHBIMH METEOPOJIOTUYECKHUMH YCIOBHSIMHU WU
XapakTepoM padoThl MHXKEHEPHBIX cUcTeM. PaccMoOT-
PUM BOIIPOCHI OLIEHKH TEIJIOBOIO PEXUMa IOMelle-
HUM MIPH BO3JEHCTBUM BETPA U COJTHEYHON palhalny.
H3meHenue TemmepaTrypsl BHYTPEHHETO BO3AyXa OT
HAYaJbHOTO CTAl[MOHAPHOTO COCTOAHUSA Aty ; MOXET
OBITh BBIYKCIICHO MO (hOpPMYJIaM:

-TIPH CKAYKOOOPa3HOM M3MEHEHHH BO3MYIIAOIIE-
I'0 BO3IEHCTBUA

AtBHT = A DICDI + A qu)z‘l'A D3q)3 + A D4_q)4_ (1)

-npu [I-00pa3sHOM MEPUOAMYECKOM HU3MEHEHUs
BO3MYIIEHHS
AtBHT = A D1M1 + A D2M2+A D3M3 + A D4_M4_ (2)

[TapameTpbl AD TmpeAcTaBisiOT cOO0H BO3MYIIIa-
IOIIHEe BO3ACHCTBUS, () U M OmpenensroT WHePIHOH-
HbIe KauecTBa INOMEIICHUS U Ha3bIBAIOTCS XapakTe-
puctrueckumMu  QyHKusaMH. Kaxmaoe Bo3MylleHHE
UMeeT YeTKUi (pusndeckuii cMbici: A Dy - oObeuHs-
€T BO3MYLIEHHS, HEOCPEICTBEHHO BO3/ICHCTBYIOIINE
Ha BO3JyX IMOMeElIeHUs (M3MEHEHHE pac XOAa HH-
(UIBTPAIIMOHHOTO BO3yXa, KOHBEKTUBHOW TEILTOOT-
JaYd  OTOIUTEIbHBIX MPUOOPOB, BEHTHJISITHOHHOTO
TeIa u T. 11.); A D, - o0beIuHSAET BO3MYILICHUS, JICH-
CTBYIOLLIME HA HAPY)KHYIO MOBEPXHOCTb MAaCCHBHBIX
HapY)XHBIX OTpaKIeHUU (TemIeparypa HapyKHOTO
BO3/lyXa, COJIHEYHAs paaanus u T. A.); A D3 - yau-
THIBAET JIYYUCTOE TEIJIO OT BHYTPEHHUX MCTOYHHUKOB
Y IPOHUKAIOIIYIO Yepe3 OKHO COTHEUHYIO paJHalluIo,
JEUCTBYIOUIYI0O Ha BHYTPEHHIOIO  TOBEPXHOCTb
HapY)XHBIX OrpakaeHuid; A D, - yYUTBIBAET JIy4YUCTOE
TEIJIO OT TEX K€ UCTOYHUKOB, MOMAjaroliee Ha Mo-
BEPXHOCTh BHYTPEHHUX OTPAKIACHUN.

Paznuune B onpenenenuu AD mipu ckadykooOpas-
HOM M3MEHEHUH Bo3MmylleHus u [I-o0pa3Hom cocto-

UT TOM, YTO B IIEPBOM CITy4ae BEIMIMHA BOZMYIICHUS
OTCUHTHIBACTCSl OT HAYAIILHOTO COCTOSIHUS, & BO BTO-
POM - OT CpEeIHEr0 3a paccMaTpUBAEMBbI EPUOI.
Jns vHXeHepHBIX pacyeToB YIOOHO Mpeodpazo-
BaTh Gopmyisl (1) u (2) k 6e3pa3mMepHOMY BHIY, pa3-
JENTUB TPaBYIO W JICBYIO YacTH ypaBHEHUS Ha BEIHU-
YHHY MaKCHMaJIFHOTO Iepernana TeMmneparyp At, cBs-
3aHHOTO C ACUCTBUEM JAHHOTO BO3MYILEHUSI AQ:

Mty Aty—  At,_ At At
ST, +— D+ — D+ — D
pit A A R A R A
BH 1+ 2 = 3 = 4 =
= IM, 4+ =M, +— My +—M
At~ At YT A 2T Ae 2T oAt
rae
A .
At, = Q; ;
kOKE)K + kF + GI/IHCI)CIJA
Y AQ;
At

KoxFox + KF + GuupCpA’
Cli= O(koFox + kF + GyugcpA)
M = M(kocFox + kF + GyugcpA

AQ; - nelicTByrolee BO3MyIeHHE: Ky, k - K03 ]-
(umMeHTH TeIUIonepenadyl OKOH U HapyXKHBIX
OTpaXICHUN, For, F - TUIOIIAb TOBEPXHOCTH OKOH U
HAPYKHBIX OTpaKaeHui, M%; A-KodpdHIMEHT, yuu-
THIBAIOIINN 3KOHOMaW3epHbIN 3P PeKT B OKHAX.

Jns Hanbosee pacmpoCTpaHEHHOTO Kiacca Io-
MeEIIeHnH, O0OOpYIOBAaHHBIX CHCTEMaMH BOJSHOTO
OTOIUIEHUS], KOT/Ia OCHOBHBIE TEILIONOTEPH CBSI3aHbI C
MOTEPSIMU Yepe3 Hapy>KHble MaCCUBHBIC OTPAXKICHUS,
OKHA ¥ C UH(PWIbTpaIlMel BO3AyXa, XapaKTepUCTHYe-
ckue (YHKIUM TIOMHMO HHEPIMOHHBIX CBOMCTB
OrpakKACHUN OINPENENAIOTCS ABYMS TapaMeTpamHu:

E, = Apu F .
U koxFox + GuugCpA + KnpFrp
a
Ez BHq

KoxFox + GuugCpA + KypFp'
Mapamerpsr E| u E> BmowaroT Benu4uHB KO-
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(PUITMEHTOB KOHBEKTUBHOIO TEIUIOOOMEHA MEXIY
BO3/IyXOM W BHYTPCHHUMH IIOBEPXHOCTSIMH HAPYX-
HBIX ¥ BHYTPEHHHUX OTPAXICHUHN (lpy U Qpyq, IUCICH-
HO paBHBIC JJISl pacCMaTpPUBaeMbIX ciiydaeB 3,5 u 2,5
B1/(m* °C).

B 3namenarens mapametrpoB E; u E; BkmoueHs
yIIeJIbHBIC TEIUIOBBIE IOTOKH, ITOCTYIAIOIINE dYepes3
OKHO Kk, Fy, , ¢ MHQUWIbTpaueld Hapy>KHOTO BO3IyXa
GuupCp M OT OTONHUTENBLHOTO TpUbOpa KppF,. Ecan
CHCTEMa aBTOMATHUYECKOTO PETYIHPOBAHMS (YHKIIH-
OHUPYET TaKUM 00pa3oM, YTO TEIUIONPOU3BOIUTENb-
HOCTh OTONHTEIFHBIX MPHOOPOB HE 3aBUCHT OT TEM-
nepaTypbl BHYTPEHHETO BO3/lyXa, TO Benn4una ky, Fy,
MIPUHUMAETCS] pABHOM HYITIO.

THP >KWIBIX 3IJaHHH MOCKOBCKOTO CTPOHUTEIBCTBA.
M3meHeHne OTHOCUTENBHOM TEMIEPATypbl BHYTPEH-
HEro0 BO3/yXa, CBS3aHHOC C HM3MEHEHHEM pPacxoja
UH(QHUIBTPAMOHHOTO BO3AyXa MPH HEM3MEHHOH Ter-
JIOTIPOU3BOAUTEIBHOCTH CHUCTEMBI OTOIICHHS, OKa-
3bIBaeTCS PaBHBIM: Aty /At = @,

Tabnuma 2.
Hauano t; u 3¢ peKTuBHas IpoJOLKUTENb-
O HOCTb HeﬁCTBHﬂ T, 4, COHHe‘IHOfI pazmam/m
pHEHTaHHHv Ha BepTI/IKaHBHHe orpamz[em/m
BepTI/IKaJ'IBHOI/I B (beB 2
IIOBEPXHOCTH | B SIHBApe nep B MapTe | B ampesue
Lttty T | Tl
9 1 6| 9|6 8 7 | 8 | 8
O 21021202 2 22
9 | 6| 8| 8 6 10 | 7 |11
3 13 3 |13 3 | 12| 4 |12 6
9 |6 |9 |7 8 8 8 | 10
0|5 |10 6 | 10 | 6 | 11| 7
103 2212 =] 2=
9 |l 6|19 |7

Tabmuma 1.
Bennunna nponunkaromeit
CONIHEYHOH paauanuu, Br/m?,
Opuenranus

Cremnenb JUIsL BEPTUKAJIBHBIX [TOBEPX-

BEPTHKAIb- o

00JIAYHOCTH S HOCTCH

HOU MOBEpX-
Heba B

HOCTH B stH- | B (heB- van. | B
Bape | paie Té) perne
10 62,9 83,4 91,7 62,8
12 19,7 25,9 32,1
Be3obmaunoe 3 11 21,1 36,1 [ 55,5
HeOO 7.9 14,8 19,7 31,2
43,7 56,8 71,4 67,6
103 10,2 18,5 239 27,7
Coemwmino | 10 | g5 | Y | 55| o
MHongei‘) 3 5,¢ 106 | 18,1 | 27.8
HAM A HG 91 | 188 | 284 | 512
ACHUAM 00- 103 21,9 | 284 | 354 | 338
Ia1HOCTE 11, 235 | 344 | 454

IIpumeuanue. Hax uepTtoit - npsimasi paguamnus, o
4epTol — paccesHHasl.

3 456 78 90E T ‘ Z,
Puc. 1. 3aBucumocCTh 6€3pa3MEPHBIX IAPAMETPOB ®, (a)m
®,. (6) or E;

J71s1 moMenieHrss COBpEMEHHBIX KUJIBIX 3/IaHUH C
OTHOCHUTEIBHO HEOOJBIION IUIONIANbI0 HApPYKHBIX
OTpaXICHHH, KaK TOKa3aJl aHajH3, BEIWYMHA Iapa-
MeTpa E> npu u3MeHeHuu ee ot 1 mo 3,5 maino Bius-
eT Ha BennuuHy Aty /At(£5%). Ha puc.1. npusenena
3aBucuMocts 1 ®; u ®, or E; 115 TMIOBBIX KBap-

8 9 8 10
[Ipumeuanune. CMm. npumedanue Kk Tadi. 1

J1s1 TUTIOBOM JBYXKOMHATHOM KBapTHUPHI Mapa-
metp Ei mpumepHo pasen 5,5. 3HaueHus npsiMmoud u
paccessHHOM pagualnyu JUisl 3MMHETO U MePeXOIHOro
nepuosoB BpemeHu ans ycioBuii Cpenneil Azum
npuBefieHbl B TaOu. 1, a 3ddekTuBHAsS MPOTOIHKU-
TENBHOCTH AEUCTBUSA 1aHa B Ta0OuI. 2.
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TOG‘LI HUDUDLARDA YASHOVCHI AHOLINI QUDUQ VA BULOQ SUVLARI BILAN
TA’MINLASH SAMARADORLIGINI OSHIRISH TO‘G‘RISIDA

Takaboev Q. O°¢., Saydullayev S.R. Jizzax politexnika instituti

Magolada tog‘li hududlarda yashovchi aholini toza quduq va buloq suvlari bilan ta’minlash masalalari qaralgan.
Mavjud suv manbalarini toza saqlash uchun uning atrofini maxsus qurilmalar bilan o‘rash va hududni har xil chiqindilar
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tashlanishidan himoya qilish lozim.

Kaaut cy31ap: n4uMIINK CyBHU; KyAYyK, OyJIOK, To3ajaml, TU3MH(EKINs, TOFIH Xy Iy, H(IoCTaHumI.

B crathe 3aTparuBaercsi BOIpoc 0OECIIeUYEHHsI YUCTOM KOJIOALEBOW U POIHUKOBOM BOJOW JIFOJICH, MPOXKHUBAIOIIUX B
TOpHBIX paiioHax. UToObl colepxKaTh CyHIeCTBYIOLME HCTOYHUKH BOJBI B YUCTOTE, HEOOX0AUMO OKPY)XUTh UX CHELHab-
HBIMHU YCTPOWCTBAMH U 3aLIUTUTH TEPPUTOPHUIO OT BEIOpPOCA Pa3HOTo poJa OTXOI0B.

KuiroueBble cjioBa: muTheBas BoJa; KOJIOIEL, POAHHUK, OUNCTKA, Ne3MH(EKIHs, TOPHAs MECTHOCTb, 3arpsi3HEHHUE.

The article addresses the issue of providing clean well and spring water to people living in mountainous areas. To keep
existing water sources clean, it is necessary to surround them with special devices and protect the territory from the release

of various kinds of waste.

Keywords: drinking water; well, spring, cleaning, disinfection, highlands, pollution.

Ichimlik suvi manbalarini aniqlashda odatda
gidrogeologlar, sanitariya xodimlari quduq va buloq
suvlari  olinadigan joylarni tanlashlari lozim.
Quduglarning sanitariya talablariga javob beradigan
balandroq joylarga qurilishi magsadga muvofiqdir.
Ular kanalizatsiya tarmoqlari o‘tgan hududlar, chorva
mollari saqlanadigan joylar shuningdek mineral
o‘g‘itlar saqlanadigan ob’ektlardan kamida 100-150
m uzoqroqdan tanlanishi va obodonlashtirilishi
mumkin.

Suv olish magsadida qurilgan quduqlarning
devorlari mustahkam, darz ketmagan, yomg‘ir, qor
suvlari tushmaydigan, quduqning aylanma og‘zi
temir-beton yoki pishiq g‘isht bilan yer yuzasidan 80-
100 sm ko‘tarilgan devori bo‘lmog‘i shart, quduq
ustiga 3 metrli tik tom o‘rnatilishi lozim. Quduq ichki
devori tagidan yuqorigacha aylanma temir-betonli
diametri 100-120 sm quvur yotqizilishi kerak. Buning
iloji bo‘lmasa 15-18 santimetrli g‘o‘layog‘och bilan
tagidan quduqning ustigacha taxlanib, to‘rt tomonidan
yogochli devor qilinishi lozim. Qudugning yer
yuzasidagi qismiga bo‘yi 2 metr, eni 1 metrli loydan
“Qulf” qilinadi, so‘ngra uning ustiga 2 metrli radiusda
qum-sementli eritma bilan suvaladi yoki pishiq g‘isht
yotqiziladi.

Quduq atrofi panjara bilan o‘raladi. Qudugni
ta’mirlash va quduq suvini tozalash maqsadida uning
devoriga temir zinalar, quduqning ustidagi zontik ikki
yog‘och g‘o‘la ikki ustunga o‘rnatiladi va suv olish
maqgsadida qudugning og‘ziga gorizontal holatda
aylanadigan ikki o‘qdi g‘o‘la o‘rnatiladi, g‘o‘lani
aylantirish uchun moslama va g‘o‘laga arqon
bog‘lanadi, uning bir uchiga chelak bog‘lanib, o‘sha
chelakda suv olinadi. har kim 0°z chelagini suv ichiga
tushiravermaydi. Quduq suvining tinigligi 30 sm,
rangsiz, mazasiz bo‘lishi zarur. Suvning tarkibidagi
nitrat tuzlari 1 1 suvdagi miqdori 10 mg dan, azot
bo‘yicha 40-45 mg dan oshmasligi kerak.

Quduq suvi ifloslansa, tezlik bilan dezinfeksiya
qilinadi. Buning uchun, oldin quduq suvdan butunday
ozod qilinadi, devorlari chirindilardan tozalanadi,
loyga cho‘kmalar olib tashlanadi. Bu cho‘kmalar
qudugdan 20 metr narida kovlangan o‘raga
tashlanadi, 10% xlorli ohak eritmasi yoki o‘zi
ko‘miladi. Agar quduq devori yog‘ochdan ishlangan
bo‘lsa, uni ta’mirlab, har 1 m2 maydoniga 0,5 %
xlorli ohak eritmasi bilan ishlov beriladi.

Quduq yaxshilab tozalangandan so‘ng, qaytadan
suv yig‘iladi, suv ma’lum balandlikka ko‘tarilgach,
suv hajmi aniglanadi va 1 1| suvga, 100-150 m2
xisobida ohakli xlor solinadi.

Xlorli ohakning quduq suvi bilan kerakli migdori
quyidagi formula bilan aniqlanadi.
_ExC+100

Bu yerda E - suvning qudlillqdagi miqdori (m?); S -
suvga solingan faol xlor migdori (g/m?); 100 - doimiy
koeffitsient; H - xlorli ohakdagi xlor miqdori (%)

Quduq suviga dezinfeksiyalovchi moddalar
qo‘shilgach 25 daqiqa davomida aralashtiriladi, keyin
quduq 6 soatga berkitib qo‘yiladi. So‘ngra suv xlor
hidi bor yoki yo‘qligini tekshiriladi, Suvda xlor xidi
bo‘lmasa, xlor aralashtirilpsh quduqni yopib, 3-4 soat
kuzatiladi. So‘ngra quduq suvidan namuna olinib.
bakteriologik tekshirishga yuboriladi. Suv Davlat
standarti talabiga javob bersa, ichishga yaroqli deb
ruxsat beriladi.

Buloq suvlari ko‘pincha tog‘larning yon bag‘rida,
tepaliklar tagida chashma sifatida chiqib, kichik
ariglarda oqga boshlaydi. Shuning uchun ham tog‘li
hududlarda joylashgan aholi o‘sha suvlardan
foydalanadi. Buning uchun maxsus qurilmalar-
kaptajlar quriladi, ular ma’lum hajmdagi suvlarni
qabul qiladi. Kaptajlarning tagi suv o‘tmaydigan loy
qavatlardan, usti esa suvni ifloslanishdan saqlash
uchun g‘isht yoki yog‘ochlardan foydalanib, ikki
xonali qilib uychalar quriladi. Birinchi xonasida suv
yig‘ilib tindiriladi, ikkinchi xonasida esa iste’mol
uchun suv olinadi. Ikkala xonaning devorlari tagiga
suv  oqib chiqishi uchun maxsus quvurlar
joylashtiriladi. Ortigcha suvni oqizib yuborish
maqsadida quvurning oxiriga nov o‘rnatiladi, suv
ariqchaga oqiziladi.

Kaptajlarni toza tutish maqsadida vaqti-vakgi
bilan dezinfeksiya qilib turish uchun uning ichiga
eshik o‘rnatiladi. Eshiq darchalari yer yuzidan 30-40
sm balandlikda o‘rnatiladi. Kaptaj suvi ham quduq
suviga o‘xshash toza bo‘lmogi shart.
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OCHOBHBIE TPUHIUIIBI IOJBOPA HACOCOB. PACYUET HACOCOB

Axyoos Y.K. — npenonasarens, Kymaxos C.O. - npenojaBarens
CamapkaHICKHI roCyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIM HHCTUTYT

‘-Iame BCEIro Npu CO3JaHNN HOBOM CHCTEMBbI OTOTUICHUS TNICPBBIM ACJIOM COCTABJIAIOT IIPOCKT, A€ HeO6XOZ[I/IMO paccun-

TaTh I[IOKAa3aTCJIb HAIIOpa, UCII0JIb3Ys U3BECTHBIC (bOpMyJ'II)I.

KunroueBble cjioBa: HAacoc, HANOP, KATaHbIE TPYOBI, MOTOK, 3aIBIIKKA.

Most often, when creating a new heating system, the first thing to do is to make a project where it is necessary to

calculate the pressure indicator using well-known formulas.
Keywords: pump, pressure, rolled pipes, flow, valve.

K¥ynuaua, SHrH NCUTHII TU3UMUHHM SIpaTHIIA, OupuHYM HaBOaTaa, TAHUKIN hopmynanap épramuaa 60cuM KypcaTku-
YMHHU XUCOOMaI Kepak Oyiran JOHMXaH! aMalra OIIMPHII Kepak.
Kauurt cy3nap: Hacoc, 6ocuM, IPOKaT KyBypiapu, OKUMH, KJIaIaH.

Yame Bcero, mpu moabope Hacoca i CHCTEMBI
OTOIUJICHUS YIYUTHIBAIOT JBa TEpPBBIX MokKazartens. B
OOJIBIIMHCTBE CBOEM, WX 3HAYCHUS MPHUBEICHBI B WH-
CTPYKILIUH, IpUIaraeMoi K mpubopy, B BUIE rpaduka,
UMEHYEMOT0 PACXOJHO-HAIIOPHOM XapaKTEPUCTUKOM.

Bcerpeuatorcss  OoThenbHBIE  MOJENH  HACOCOB,
MpeyCMaTPUBAIONINX HECKOJIbKO pabodymx CKOpO-
CTCH.

[puctynas k BEIOOPY IHPKYISIIHOHHOTO HACOCA,
B NEPBYIO OYepe/ib, HY)KHO MCXOJUTh M3 MOTPEOHO-
CTel TIOMEIIECHHUS B TEIUIOBOM »Hepruu. Bo Bpems
pacdeToB HY>)KHO ONHPaThCsl Ha TOT O0OBEM TeIula,
KOTOPBIA HE00X0AUM B HanOOJIee XOIOIHBIC MECSIIBI.
Korma mnorpeburens HE MOMXKET BOCIHOJIL30BATHCA
yCllyraMi CIELUaIuCTOB, TO HEOOXOIUMO, ONUPAsICh
Ha pa3Mephl MOMEIEHUS, HyKIaroIerocss B odorpe-
BE€, PACCUMTATh MPUOIU3UTEILHOE 3HAYCHHE MOIIHO-
CTH Hacoca.

Cornacao CHull, mist sKMIIBIX 3MaHHH, HMCIOIINX
OIMH W JiBa 3Ta)xa, PEKOMEHIYEMBbIM I0Ka3aTelieM
YAETBbHOM TEIUIOBOM MOIIHOCTH, siBisercs 173
kBt/M2, a 1ns JOMOB B TPU W 4YEThIpe dTaka — 98
kB1/M2.

IIpoussooumenvrHocme Hacoca.

YrtoObl onpeeuTh MPOU3BOAUTEIBHOCT HAcOCa,
pacder JOJDKEH BBINIOJHSTHCS IO Cieayromeit ¢op-
MyIe:

G=Q/ (1,16 x AT),
rae AT — pa3HuLa TeMmIeparyp B MOAAIOLIEH Maru-
cTpaiu U oOpatke. Yare Bcero pacyeTHbId MoKasa-
Tenb uMmeeT 3HaueHue B 20 rpagycoB Llenwscus, ecnu
peYb HIET O CTAaHJAPTHOW JIBYXTPYOHOU cucTeMe, U 5
rpagycoB Llenbcus, eciiv nmoapa3yMeBaeTcs UCIOJb-
30BaHHE TEIUIBIX TTOJIOB.

Q — 3HaYeHue TEIUIOBOW MOTPEOHOCTH, MOJTYUYEH-
HOE€ Ha MPEABIAYIIEM JTarle.

Hanop. OnTumanbHBIM CUMTAETCS HAIoOp, TMpHU
KOTOPOM TEIUIOHOCUTENb OYyAeT B COCTOSHUHU CIIpa-
BUTBCS C CONMPOTHUBJIEHHEM TpyOompoBoja. s pac-
YyeTa 9TOM XapakTEepPUCTUKH MOXXHO HCIOJIb30BaTh
pa3uyHbIE METOAMKH, OIPEIEISIONINECs TaoM, Ha
KOTOPOM BBITIOJTHSAETCS MOHTaX HACOCHOT'O 000pYyI0-

BaHUS.

UYamme Bcero npu co3aHny HOBOW CHCTEMBI OTOTI-
JICHHSI TIEPBBIM JICJIOM COCTABIISIOT MPOEKT, e HE0O-
XOJMMO PACCYUTATh TOKa3aTeldb HArmopa, UCTIONb3Ys
U3BECTHBIC (POPMYIIBL.

Jlns ompeneneHus 3TOTO MapaMmerpa ONUPArOTCS
Ha 3HAYCHUS, KOTOpPbIC NMPHUBEIEHBI B MACIOpTax Ha
KOMIUICKTYIOIIUE: TPYObl, GUTUHTH, 3aIIOPHYIO apMa-
TYpY H T.II.

Ilpumep: Onpenenute NoTEpU Harmopa TpyooIrpo-
Boaa juHOH |1 = 150 n muamerpom d = 80 MM mipu
npousBoauTeNbHOCTH Q = 25 M3 /gyac. B tpyOormpo-
Boze Haxomsarcsa 4 konerna o 90° DN 80 u 2 3aaBuxk-
ki DN 80.

Tabmura Nel
HomunanpHslil guameTp 50 | 65 | 80 100|125
[ITubepHas 3aABHKKA 0710912 (1,5]|19
Bentuinb 00BIKHOBEHHBIH 12,0(16,0(20,0(25,0|31,0
OO0partHbIl Ki1anaH cBOOOTHO- 7.8 [10.6]13.8/17.0(21.0
T'O BBIITyCKa
HpI/IeMI;ILII/I KIAMaH ¢ BCachl- 9.7 [132|17.2]21.0]26.0
BAaIOIIEH CETKOM
Koneno tpy6s 90° 10(1,3|1,7(2,1]27

[onpaBounsie k03D UIMEHTH A1 TPYO U3 APY-
THX MaTepUaJiOB:

v HOBBIE KaTaHble TpyOsl =~ 0,85

v' TpyObl U3 MEIM MU TIOIUMEPOB < 0,7

v\ cTapele cTanbHbIE TPYObI = 1,25

v Tpy06bl ¢ OTIOKEHHSIME < 1,7

Pemenue:

Bepem 3nauenue mns Q = 25 m>/uac v nuamerp
TpyObl d = 80 mm.

H,=3.0m/100m

U3 tabamie! ¢ Ko PUIUEHTAMH COMTPOTHBICHUS
apMaTypsl nostydaeMm st kojaeHa DNSO 1x90° 3Ha-
veHue 1,7 m, a s 3aaBkku DNSO — 1,2m.

4 % 90° xonmeno DN 80: 1,7 M X 4=6,8 M

2 3anBmwkku DN 80: 1,2 M x2=24mMm

TpyOa amuHoHM 150 M: =150 M /159,2 m.

[orepu Haropa cocTaBiIsOT:
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H 159.2m 3.0 48
= —x% =
v 100M .UM .OM

Ecnu nMmeroTcst oTIeNbHBIC CONPOTHBICHUS THIA
KOJICH, KJIaIlaHOB, (DIIBTPOB U T. [., TO U3-32 U3MCHE-
HUSI IOTOKA TAKXKE BO3HUKAIOT MoTepu Hamopa. OHu
PacCUUTHIBAIOTCS CIEAYIOIIUM 00pa3oM:

2
Ap=a)><v7><p:Hv><pxg

CocTaBifionas CONMPOTHBICHUS ) OTIEIBHBIX
NpOo(WIBHBIX JIeTaleld U apMaTyp MOXKET ObITh B3STa
u3 TabauLbI 2.

ITorepu Hanopa Hy B apmarype:

V — CpeIHss CKOPOCTh IOTOKa B 0a30BOM IIOTIE-
PEYHOM CeueHuH, M/c w — KO3PPHUIUEHT compo-
THUBJICHHSI COOTBETCTBYIOIIEH JeTalld TpyOOIpoBoaa

v? v?
T (0 Hy = ) x5 ()

CyMMupoBaHue 3Ha4eHUN w IJIsI BCEX BUJIOB ap-
MaTyp AOIYCKAeTCS TOJBKO NPH OAWHAKOBBIX HOMH-
HAIBHBIX BHYTpEHHUX nuametpax DN u 3HadeHUsIX
pacxona Q.

H, =w X

Tabauia Ne2

Koadduument mectHoro conpo-

VnenbHOE COMNPOTHUBJIC- | TUBJICHUA W I HOMUHAJIbHBIX

HHE muameTpoB DN
DN 32u40 | DN 50 u 6onee
KnunoBast 3aaBmKKa 2,50 2,00
3aaBUKKH 0,30 0,35
Koneno 90° cr/d=1,5 - 0,55
Koneno 90° c r/d =2,5 - 0,30

3akarouenne. CerofHsi HAcOCHI HCIIONB3YIOTCS
JUISE BOJOCHAOKEHUS, OTOIUICHMS, TOBBIIICHHUS IaB-
JICHHsI, KaHAIU3AIUU W B PA3JIMYHBIX TMPOMBIILIICH-
HBIX mporeccax. Jlas HaAe)KHOW pabOThl CHCTEMBI
OUYCHb Ba)XHO ITPABHIBHO, C YYETOM BCEX IMapameT-
poB, momoOpark Hacoc. Kpome Toro, mpu mombope
Hacoca HEOOXOAMMO YYeCTh BO3MOXKHBIC M3MCHCHUS
B cUcTeMe (HampuMmep, MPpH PACIIUPEHUM TTPOU3BOJI-
CTBa WJIM MPH W3MEHEHUH (PYHKIIMOHATBHOTO Ha3HA-
YeHHsI OTAIJTUBAEMOTO TIoMeleHus ). HemanoBaxxHbIM
ACTICKTOM HAJI)KHOU pabOThI CUCTEMBI SBJIACTCS Tpa-
BUJILHOCTh MOHTaXa W TEXHHUYECKOTO OOCITY)KHBaHUS
Hacoca. [loaTomy mokymaTeto 000pyIOBaHUS CIEIy-
€T YIOCTOBEPHUTHCS B TOM, YTO MOHTaXX OYIET IPOU3-
BOJWUTHLCS aBTOPH30BAHHBIM CEPBHUCHBIM CIICLIHAIH-
CTOM, a TEXHHYECKOe OOCITy’)KHBaHUE HAacoca — CIie-
[TUAJTMCTOM, 3HAFOIIAM OCHOBBI THIPABIIHKH.
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OTBOJ ATMOC®EPHBIX CTOUHBIX BOJ] OT 3JIJAHHUIA U COOPY KEHUI

Mycaes llapod MamapakadboBu4, 101eHT JKNU33aKCKUH TOTUTEXHIYCCKIH HHCTUTYT
PagkaboB Anxam:kon XamaamoBu4. CamapKaH/a JaBjaT apXUTEeKTypa-KypHUIHII HHCTUTYTH

Cucremsl c6poca CTOYHBIX BOJ] B 3aBUCUMOCTH OT Ha3HAYCHHA U PACIIOJIOKCHUSA MOAPA3ACIIAIOTCA Ha: IBOPOBBIC CCTU

cOpoca CTOYHBIX BOJI; YJIUYHBIE CETH cOpOca CTOYHBIX BOJA M KOJUIEKTOpHI. HemocraTouHoe BHUMaHHWE K OTBOJY aTMO-
c(epHO-0CaI0UHBIX CTOUHBIX BOJ U3 3[JaHUN U COOPY)KEHHMH CO BPEMEHEM IPHUBOJUT K HETaTUBHBIM IIOCIIEACTBUAM. B
pe3ysbTaTe 3aTOTUICHHS MO/IBAJIOB OOJIbIIAst YaCTh STHX HEOOXOAMMBIX M JIOPOTOCTOSIINX TEXHUYECKUX CPEJICTB TPEKIC-
BPEMEHHO MPUXOIUT B HETOJHOCTH M MPOMCXOAT BCEBO3MOXKHBEIE aBapuu. Kpome Toro, B pe3yibTare [UIMTEIHHOTO 3a-
CTOSI BOJIBI B T10/IBAJIaX IOSIBIISETHCS OAKTEpUH, HACEKOMBIE, PACIIPOCTPAHSIOIINE Pa3IMyHble 3a00JeBaHHE. DTO OKa3bIBa-
€T HeraTHMBHOE BIIMSIHUE HA 37I0POBbE HACENICHUS U SKOJIOTHIO OKPY)KAIOLIEeH Cpe/Ibl.

KuoueBsbie ciioBa: Cetn, KOJUIEKTOPBI, KaHAJbl, KOMMYHHUKAIIHOHHBIE CHCTEMBI, HETATUBHOE BIMSHUE, YCTPOWCTBA,
HETOAHOCTh, TEXHUYECKUE CPECTB.

Removal of atmospheric wastewater from buildings and structures

Wastewater discharge systems, depending on their purpose and location, are divided into: yard wastewater discharge
networks; street wastewater discharge networks and collectors. Insufficient attention to the removal of atmospheric-
sedimentary wastewater from buildings and structures eventually leads to negative consequences. As a result of flooding
of basements, most of these necessary and expensive technical means prematurely fall into disrepair and all kinds of
accidents occur. In addition, as a result of prolonged stagnation of water in basements, bacteria and insects appear,
spreading various diseases. This has a negative impact on the health of the population and the ecology of the environment.

Key words: Networks, collectors, channels, communication systems, negative impact, devices, unusability, technical
means.

HenocraTounoe BHUMaHUE K OTBOIY aTMocdep-
HO-0CaJI0YHBIX CTOYHBIX BOJ M3 3JIaHUIl U COOpYyIKe-
HHUI CO BPEMEHEM IPHBOJUT K HETaTUBHBIM I1OCIIE/I-
CTBHSIM: BO JIBOpaxX OOpa3yrOTCs JYXH, 3aTPyIHSIIO-
[IMe MepeBIDKEHNE, BOMIA, MOMAAas Ha JIIOJCH TpU
BBIXOZIC M3 JOMa, HAHOCUT OTPOMHBIH yIIepO CTeHAM
u GynnamenTam 3ianus. Kak n3BecTHO, B MojBajax,
0COOCHHO B MHOTO3TaXXHBIX JIOMax, OyayT YCTaHOB-
JICHBI BCE KOMMYHHKAIIMOHHBIC CHUCTEMBI M YCTpPOWi-
cTBa. B pesynbraTe 3aTOIUICHHS MMOJBAIIOB OOJBINAS

YacTh ATHX HEOOXOJUMBIX U JOPOTOCTOSIIUX TEXHH-
YECKUX CPEJICTB IMPESKICBPEMEHHO MPHUXOIUT B HE-
TOJTHOCTh W TIPOUCXOJSAT BCEBO3MOXKHBIC aBapHUHU.
Kpowme Toro, B pe3yibrare ATUTETBHOIO 3aCTOS BOJbI
B IMOJ[BajaX MOSBISETCS OAKTepuu, HACEKOMBIE, pac-
MPOCTpaHSIONINE pa3udHble 3a0ojieBaHus. B pe-
3yJIbTaTe 3TO OKAa3bIBACT HETaTUBHOC BIHMSIHHE Ha
3JI0POBBE HACENICHUSI ¥ IKOJIOTHIO OKpY Karollei cpe-
IIBL.

CucremMa HapyKHBIX CTOYHBIX BoA. JItoOble cu-
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CTEMBI BOJIOOTBEACHHUSI MOHTHPYIOTCS CaMH 110 ce0e B
IPOTOYHOM BHIE, C COONIOICHHEM OIpPEAeTICHHBIX
YKJIOHOB. Hapy’KHBIE CHCTEMBI OTBOJAa CTOYHBIX BOJ
- BKJIFOYAIOT B ceOsl COOPYXKCHHS IO HAPYKHBIX BO-
JI03a00PHBIX CETEH, HACOCHBIX CTAHIIMHA U OYUCTHBIX
coopyxeHuit. Cuctembl cOpoca CTOYHBIX BOJI B 3aBU-
CHUMOCTH OT HAa3HAYCHHS M PACIIONOXKCHUS IOApas3ie-
JSIFOTCSL Ha: JIBOPOBBIE CETH cOpoca CTOYHBIX BOJ;
YIMYHbIE CETH cOpOca CTOYHBIX BOJ M KOJUJIEKTOPHI.
BuyTpukBapTangbHas ceTh cOpoca CTOYHBIX BOA -
MPUHIMAET CTOYHBIC BOABI OT OJHOTO M HECKOJIBKHUX
3/IaHUH ¥ OTIpeNeNsIeTCs TpaHuIleld KBapTania (1Bopa).
YinuuHBIE ceTH cOpoca CTOYHBIX BOI-IPHHUMAIOTCS
OT JIBOPOBBIX CETEW W MPOKIANBIBAIOTCS BIOJIb YIIU-
1pl. KoJIIeKTOPhI-00bEANHAIOT HECKOJBKO YIMYHBIX
ceteil. TpyOompoBOJ, COCAWHSIOMIMN HECKOJIBKO
KOJUIEKTOPOB, HA3bIBAETCSI TOJIOBHBIM KOJUIEKTOPOM.
Koiektopel, pa3Mep KOTOPBIX CIHIIKOM BEIHK,
TaK)K€ MOXXHO Ha3BaTh KaHaiamu. Jlio6oe Bomosa-
0OpHOE YCTPOMCTBO JOJDKHO OOpa3oBHIBATH I'HIPAB-
Tdeckuii 6aprep. B mpoTHBHOM citydae HENIPHUSTHEIC
3amaxy MOTYT PACHPOCTPAHITHCS BHYTPH 30aHHS WU
B skmible omenenus. Cudonbr U-00pa3Hoit hopmbl
YCTAaHABIHMBAIOTCS B CAHTEXHHMUYECKUX TpHOOpax I
OpEAOTBPAIICHHST TMPOHUKHOBCHUS B ITOMEIICHUS
3armaxoB paslNYHBIX ra3oB. Kpome Toro, mis orBonma
aTMOC(EPHO-0CATOYHBIX CTOKOB CO JBOpA IIMPOKO
UCTIOJIB3YIOTCA JIOTKM C PeLIeTKaMH M pelieTdarble
KOJIOJIBI (prc.2).

Bce nnmeMeHTBI CHCTEMBI BOAOOTBENCHHS OyIyT
HAXOJMTHCSA B HEPa3pBIBHOW CBS3M MEXIY COOOM.
Hapyxnbie cetn cOpoca CTOYHBIX BOJX COCTOSIT H3
Habopa pa3BETBIICHHBIX TPYO, PACIOIOKEHHBIX TOJ]
3eMJieil ¥ MOJAIOUINX CTOYHBIE BOJBI HA Oe3Harop-
HYI0 HAaCOCHYIO CTAHITMIO WJIM OYHCTHEBIE COOpYXKe-
Hus. Lenpio cTpouTenscTBa HAPYKHBIX CETe BOJIO-
OTBEICHUS SBISIETCS 00BETMHEHNE BHYTPUIBOPOBO-
ro, MEXOTPacleBOro, CTALIMOHAPHOIO M YIUYHOTO
TUIOB MO MECTy MPOKIAIKH W YKIOHY. HapyxHble
CEeTU BOJOOTBEICHUS 3aHUMAIOT OOJBIINE IUIONIA/IH,
U CTOYHBIC BOIBI B 3THUX CETAX OTBOISITCS CaMmoTe-
KoM, Oe3 Haropa.

Hoxnemep. [Ipocreimuii Tin goxxaemMepa u3Mep-
sieT o0Iee KOJIMYECTBO JOXKACBOH BOIBI 33 CYTKH, a
CYTOUHBIH 00BEM KOJHYECTBA OCAJKOB 3a JHO00M
nepuoj BpeMeHH cymmupyercs. CTpoeHHe Takux
JOXKAEBbIX WMHAMKATOPOB JOCTAaTOYHO MPOCTOE, IMO-
9TOMY OHHU MOJYYHJIM IIHPOKOE PacHpOCTpaHEHHUE.
OpnHako A8 pacdera JIOXKAEBBIX TPYO HEAOCTATOUHO
JAHHBIX O CPEJHEM CYTOYHOM KOJHMYECTBE OCAIKOB.
Jns aToro HEOOXOAMMO 3HATH HPOIOIDKUTEIBHOCTH
OTIEIBHBIX OCAIKOB M UX PaCIpeelICHHE MIPH BhIMa-
JeHuH ocaakoB. Takue gaHHbBIE MOTYT OBIThH MOJyYe-
HBI aBTOMaTHYECKU U3 J0XKIEBOH BOJBI TOJIBKO C MO-
MOIIBIO CHEIHATBHBIX PHOOPOB. Y HAC Yalle BCEro
HCTIONIB3YIOTCSI CaMOITUCHBIE JOXKIEMEphl (TUTIOBHO-
rpagsl). [IpueMHBIe eMKoCTH Ciyxar mis cOopa
0CaJIKOB, KOJIMYECTBO OCAZKOB B TpyDOax m3Mepsercs
1o BogsHOMY LmmHApy. [locnenok cBs3an ¢ kapaH-
JIAIIOM, KOTOPBIN JBUKETCS 1O JIMHUU, TTPOBEICHHOMN
Ha ATOJUIle, Kacasich OyMaKHOU IMOJIOCKH. BHyTpu
raHTeId pa3MelIeH MEXaHU3M CYTOYHBIX 4YacoB, KO-
TOPBIN BpaIlaeT TaHTEIb KX/l IEHb IO OJHOMY.

! PucyHnok 1. Cxema 0YHCTKH
JBOPOBBIX CTOYHBIX BOJ:
1 -BEHTUIIALMOHHBIN BEPTUKAIIb-
HBIH TpYOONPOBOJ; 2-BBITSKKA M3
31aHKA; 3-CMOTPOBBIN KOJIOZELL;
4-1BOpOBasi CeTh; S-KOHTPOJIbHAS;
6-COeTMHUTEIIbHAS CETh,
0% 7-Hapy»KHas CeTh CTOYHBIX BOJ;
8-yIMYHBIA KOJIOJEL.

3

—

¢ 45 19 g5 2 2058
orpada: 1-
MpUEMHBII cocyn; 2-TpyOKa; 3-0apadan; 4-
WU3MEPUTENbHBIN UINHD C TOIUIAaBKOM;  5-CHU(OH; 6-
COCYA.

s obecnieuenust OecriepeOoifHOM pabOTHI Ha
MPOTSDKEHUU BCETO M3MEpPEHHsS 00N 0CaJ0vHOM
BOJBI B NWIMHAPHYCCKANA MAHOMETp MOMEIIAIOT CHU-
¢oH B Bune Oyteuiku. [Ipu moBopoTe cudoHa IeHTa
COOTBETCTBYET YCTPOHCTBY B BEPXHEM IIOJIOKCHUHU
pyuxu. [lpu 3amonHeHny 6aka MUIHHID 3aIUBACTCS B
ABTOMATHUYECKYIO EMKOCTb, a MIOKA3aTeIH CHHKAIOTCS
JI0 HYJIsI, IOCJE Yero Pe3yJabTaThl JOXKICBON 3aIHCU
MIPOJIOJKAIOT B TAKOM JKe mopske. (puc. 3)

Jxenodbl. JXKenoba BBITIOTHSIIOT (YHKIHIO YIIOp-
SIOYCHHOTO TIEPEHOCa aTMOC(EPHO-0CaTOUHBIX CTO-

: \ KOB C  KpPOBEJIBHO-
mmdepHOd YacTu 37a-
HUI Ha HIDKHIOKO YacTb
3MaHUA  HENPEPHIBHBIM
criocobom, codbupast ux B
oxHoM Mecre. JKenoba-
YCTaHABIHBAIOTCS  OCO-
ObIM 00pa3oM Ha YacTsxX
KPOBIIM JIIOOBIX 3IaHUH
U COOpPYKEHHUH, Tpeao-
XpaHsisl 3TaHUS U COOPYXKCHHUS OT Pa3IMYHOrO Poja
OMACHOCTEH W BPEAHBIX pa3pyIICHUH, BBI3BAHHBIX

Pucynox 4. [Ixxeno6
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atMoc(epHo -ocaJiouHbIMH cTOKamu. VX o0s3aTens-
HO YCTAHaBJIMBAIOT B KaXIIOM YIJIy KPOBEJIBHO- IIH-
(epHOro MOKPBITHS 3AaHKs, a 10 IEePUMETPY Kpo-
BEJIBHO-IIU(EPHOro-yepe3 Kaxaple 5-6 MeTpos. Ke-
n00a W3rOTaBIMBAIOTCA TO-pasHOMYy. Bce kenoba,
YCTaHOBJICHHbIE Ha KPOBEIbHO-IIU(QEPHOM IOKPbI-
THH, JOJDKHBI OBITh COSIMHEHBI MKy CO00I Hepas-
pHIBHBIMH KaHaaMu. JKeoba mpencTaBisioT coOon
CIECHANLHBIE YCTPOWCTBA CPEJHEr0 pa3Mepa, KOTo-
pble cOOMparoT aTMOC()EpHBIE CTOKH, IOMAJAIOIINE
HEMOCPE/ICTBEHHO Ha KPOBEIbHO-IIU(EPHOE MOKPHI-
THE 37aHUs, U3 IMHU(EPHBIX KaHAIOB ¥ COOUPAIOT UX

B TapHBI, yCTAHOBJICHHBIC HA CTeHAX 3/aHus. (puc.4).
Yerto'la

Tarnov

Otmetka

LY
- e

Yomg'r ogava suvi q.nvurl

s T T

Pucynox 5. Cxema I0A36MHOI0 yCTPOUCTBA 3aHUS

PI/IcyHOK 6. CTpOI/ITeJ'II)HLIe TIOA3EMHBIC COOPYIKECHUA

CTpouTtenbHble moa3eMHble coopyxenmusi. Oj-
HUM U3 YCTPOMCTB JEKOPATHBHOTO OTBOJA aTMOC-
(hepHO-0CaIOYHBIX CTOYHBIX BOJA OT 3aHUH U CO-
OpYKCHUI, a TaKKE OJHUM U3 YCTPOWCTB, KOTOPHIM
npuaaeTcs OOJBIIOE 3HAYCHUE, SIBISIETCS YCTPOHCTBO
MOATIOPHBIX CTEH 3AaHui. Takue ycTpoilcTBa BBIIO-
JHSIOT 33a4M [0 epeKavKe CTOUYHBIX BOJ U3 TAPHOB
B IIBOPOBBIE M YIWYHBIE CETH BOJOOTBEACHUS
(puc.5,6).

W3-3a TOTO, 9TO HE OCYMIECTBISICTCS IPABHIBHBIH
W YIOPSIOUYEHHBIH cOpOC OOBIYHBIX aTMOC(HEpPHBIX
0CaJIKOB, BO-TIEPBBIX, HAHOCHUTCS OOJIBIION yIIepo

SKOHOMHUKE T'OCYJapCTBa, & BO-BTOPBIX, BO3HUKAIOT
OompIMe PUCKHU IS HACEJICHUS, MPOXKHUBAIOIIETO B
TaKHUX HAaCEJICHHBIX IyHKTax. B pesynbrare mpoxu-
BaHHE W paboTa B TaKuX IOMEIICHUSX CTAHOBSITCA
poOJIeMaTHYHBIMU CHTYAIHSIMHU.

B 3akmroueHue OTMETHM, YTO Mbl Kak Hay4HbIE
UCCIIEZIOBATENIN, YAEISEM CEpbEe3HOE BHMMAaHUE BO-
mpocaM OTBOZAA aTMOC(EPHO-OCATOUHBIX CTOYHBIX
BOJA W TpeiaraéM yBa)kKaeMbIM HH)KEHEpaM-
CTPOUTENSIM U MPEANPUATUN 03HAKOMHUTBHCS C MPaBU-
JJlaMH U CX€MaMHU, IPUBEJCHHBIMU B JaHHOH CTaTbU.
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THE IMPORTANCE OF DETERMINING MONOMETRIC PRESSURE IN LABORATORY
EQUIPMENT

Kutlimurodov Ulugbek Masharipovich. Associate professor, JizPI, Jizzakh.

The article covers the work on the device of fluid mechanics GUNT HM 112-measurement of flow and pressure,
determination of flow losses and properties of pipes and various pipe components. The following sections can be studied

in detail

Key words: pressure loss, local resistance, experimental block, pipe fittings, diameter, two-tube monometer,

ratometer.

B cratee ocBemraercst padora Hax npubopom rumpomexanukn GUNT HM 112 - u3mepenue pacxoja ¥ JaBICHHUS,
OIIpeeNeHNe TOTEPh NaBICHUS, CBOMCTB TPYO M Pa3INYHBIX KOMIIOHEHTOB TPYO.
KuroueBble cj10Ba: 1oTepst AaBJCHUS,, MECTHOE COIPOTUBIICHUE, SKCIIEPUMEHTAJIbHBINA OJI0K, TpyOONpOoBOAHAs apMa-

Typa, IMaMeTp, AByXTPYOHBIII MOHOMETp, PATOMETP.

Magolada GUNT HM 112 suyuqlik mexanikasi qurilmasida - oqim va bosimni o'lchash, har-xil quvurlarda bosim
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yo'qotishlarni va turli quvur gismlarining xususiyatlarini aniqlash bo'yicha ishlar yoritilgan.
Kalit so'zlar: bosimning yo'qolishi, mahalliy qarshilik, tajriba bloki, quvur liniyasi armaturasi, diametri, ikki quvurli

monometr, ratometr.

One of the most important indicators in all
production areas and in the operation of all technical
equipment is, of course, the pressure generated by the
pump or other devices. And the pressure needs to be
properly regulated. Because pressure control without
proper calculation will lead to emergencies in any
system. In this article we will try to make
calculations by measuring the monometric pressure
in kind, that is directly on the laboratory equipment
presented below, exactly with water.

Device for the study of fluid mechanics:
Laboratory device for studying fluid mechanics
G.UN.T. HM 112 (Germany) allows to conduct
flow and pressure measurement experiments,
experiments to determine flow velocity loss and
properties of different pipe sections.

Technical Data:- Length - 2220 mm; Width -
820 mm; Height - 1980 mm; Approximate weight -
250 kg;Power supply - 230 V, 50 Gs; Nominal flow
(power) - 0,75 kVt. Centrifugal pump:- Max. head -
24 m; Max. capacity - 7 m3/h; Capacity - 75 L.

For this purpose, before putting the laboratory
equipment into operation we use a 1 meter (1000
mm) long and 18 mm diameter piece of copper pipe
located in the pipe section of the equipment shown in
Figure 2 below. Now let's run the equipment
completely and perform the measurement processes.

5

LT T

Fig.1. Exterior view of the experimental unit G.U.N.T. HM
112: 1. Return hose; 2. Electronic pressure switch; 3. Main
Eraser; 4. Pump switch (concealed); 5. Digital pressure
display; 6. Differential pressure reducer; 7. Check valve; 8.
Six-pipe pressure gauge; 9. Two-pipe pressure gauge; 10.
Flowmeter-Rotameter; 11. Thermometer; 12. Pressure
reducing valve; 13. Inlet hose; 14. Pump; 15. Drain valve;
16. Different units of measure; 17. Water tank; 18.
Interchangeable measuring objects

So that we can make an accurate calculation, we
first calculate the pressure that the centrifugal pump
installed on our equipment gives. In the
documentation of the pump, the height of lift, i.e. the
head, is designated as H=24 meters. We know that 1
mm water column gives a pressure of 9.8 Pa. This
means that Ppump = 24 m = 24,000 mm x 9.8 Pa =
235,200 Pa = 235.2 kPa. The volume meter is given

in units of m3/h. When we set the ratometer to 1 m3/h,
Qw =1 m*h =1000 liters / 3600 seconds = 0.27 I/sec.

Fig. 2. A section of copper pipe in the pipe section
1. Water outlet valve; 2. Galvanized steel pipe; 3. Copper
pipe (18x1); 4. PVC pipe 20-1.5; 5. PVC 20-16; 6. PVC 20
- 32 expander; 7. Location of interchangeable measuring
objects; 8. Pipe bends, PVC pipe angle; 9. Stuttsers.

The temperature of the water in the tank is close
to room temperature t = 24°S. Our final job is to
determine the amount of pressure loss along the
length of the pipe, we use in the equipment copper
pipe length 1 = 1 m, d = 18 mm. When measuring the
differential pressure in the copper pipe in kind, the
difference in reading of the two-pipe monometer
showed 180 mm. This would be an average of 1.8
kPa. This means that 1.8 kPa of the 235.2 kPa
pressure that the pump gives is lost in the copper pipe
we chose. Even when we electronically measured the
pressure drop in the copper pipe, it was 1.8 kPa.

1=1000 mm

d=18 mm {— 7—

Fi. Natural and electronic pressure readings in the
copper pipe

Since there is always a number 6 in the
scoreboard, P, = 24 - 6 =18 mbar. And 18 mbar is
1.8 kPa. This means that the calculations determined
in the copper pipe have been done correctly. Our next
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work is to determine the pressure that is lost due to
local resistances. For this we use the following pipes
located on the equipment. Now in the same units the
volume is 1 m3/h or 0.28 1/s. We measure the pressure
naturally with a pipe with multiple local resistance.

The difference between the left and right pipes is
340 mm. This means that with a pump pressure of
235.2 kPa, this section loses an average of 3.3 kPa.
Now, when we measure it electronically, we get the
same result. Pm = 39 - 6 = 33 mbar = 3.3 kPa. So the
calculation is correct.

Druck 4
Prossure 4 MbAr

Fig. 5. Natural and electronic ﬁressure readings in a multi-
pipe system with local resistances

Conclusions:

- In the copper pipe, which has a regular shape
and smooth interior, the lost pressure is 1.8 kPa. The
shape is curve-bumpy, hollow-bumpy, and the lost
pressure in the section of the pipe with a large local
resistance was 3.3 kPa. This means that the more
local resistances in water and other fluid delivery
systems, the more pressure is lost to the pump, which
means that pump life is shortened and more
electricity is consumed. This has negative
consequences from an economic point of view.

- The above-mentioned two-pipe natural water
column monometer should be used in any production
facility. Because all other pressure gauges that
measure pressure (electronic, spring, arc, etc.) they
are considered to be the prototypes of the natural

UDK 625.76.031

monometer. Pressure gauges at the plant must be
verified in relation to the same monometer.

- How many emergency situations can be avoided
if the pressure of technical apparatus used in
enterprises and organizations to verify and monitor
with a two-pipe monometers. This will above all save
and protect human health, as well as economical use
of huge amounts of money and energy resources.
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Maxmudova Dilfuza Abdulazizovna - dotsent, (PhD)
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Magolada Evropa va Osiyo hududida sho‘rlangan gruntlarning tarqalishiga oid statistik ma’lumotlar, O‘zbekiston

Respublikasida turli darajada sho‘rlangan gruntlarning tarqalishi xaritasi, umumiy foydalanuvdagi avtomobil yo‘llarining
sho‘rlangan hududlardan o‘tgan bo‘laklari haqidagi ma’lumotlar keltirilgan. Shuningdek, avtomobil yo‘llarining yo‘l
poyini qurishda turli darajada sho‘rlangan gruntlardan foydalanilganda zichlanish koeffitsientining o‘zgarishini o‘rganish
bo‘yicha olib borilgan tadqiqotlar va ularning natijalari bayon etilgan.

Kalit so‘zlar: grunt, sho‘rlanish, yo‘l poyi, ko‘tarma, avtomobil yo‘li, zichlanish koeffitsienti, tuz, namlanish, zichlik,
zichlashtirish.

The article provides statistical information on the distribution of saline soils of varying degrees in Europe and Asia, a
map of the distribution of saline soils in the Republic of Uzbekistan, and the length of public roads located in saline
territories. Also, the article presents the results of the studies carried out on the change in the compaction coefficient of
saline soils, to varying degrees, used for the subgrade of roads.

Keywords: soil, salinization, subgrade, embankment, highway, compaction coefficient, salt, moisture, density,
compaction.
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B crarbe mpuBeneHbl CTATHCTUYECKUE CBEJIEHHS O PACIpPOCTPAHEHHUS 3aCOJICHHBIX I'PYHTOB Pa3IMYHON CTEIEeHH Ha
TeppuTOpuH EBpombl 1 A3uH, KapTa pacrpoCTpaHEHUs! 3aCOJICHHBIX TPYHTOB B PecnyOnuke Y30eKUCTaH, O IPOTSIKEHHO-
CTH aBTOMOOWJIBHBIX JOPOT OOIIEro IOJIb30BAaHUS PACHIOIOKEHHBIX HA 3aCONEHHBIX TEPPUTOPHAX. Tarke B CTaThe U3JI0-
JKEHBI pe3yJIbTaThl IPOBEICHHBIX UCCIIEAOBAHUN IO U3MEHEHUIO KOA(PPHILIMEHTa YIIJIOTHEHUS 3aCOJICHHBIX TPYHTOB B pa3-
JIMYHOM CTENEeHU MCIIOJIB30BAHHBIX ISl 3¢MJITHOTO TIOJIOTHA aBTOMOOMIIBHBIX JIOPOT.

KioueBble cj10Ba: TpyHT, 3aCOJICHHUE, 3¢MJISIHOE MIOJIOTHO, HACHIIb, aBTOMOOMIIBHAS OpOTa, KOI(GHUIINEHT YIJIOTHe-

HUS, COJIb, YBJIAXXHEHHE, INIOTHOCTD, YIUIOTHEHNE.

Kirish. Bugungi kunda respublikamiz iqtiso-
diyotining asosiy bo‘g‘ini bo‘lgan avtomobil yo‘llari
orqali qo’shni davlatlar bilan o’zaro hamkorlikni
yanada  rivojlanishi  uchun yangi transport
magistrallarni qurish va foydalanilayotganlarini qayta
ta’mirlash muhim ahamiyat kasb etmoqda. Bugungi
kunda avtomobil yo‘llarining xizmat muddatini
oshirish, yo‘l qurilishida yangi innovatsion qurilish
materiallarini joriy etish va qurilish texnologiyalarini
takomillashtirish dolzarb vazifalardan hisoblanadi. Bu
esa sho‘rlangan gruntlardan iborat transport
inshootlarini, aynigsa, avtomobil yo‘llarining muqobil
konstruksiyasini yaratishni talab qiladi. Hozirgi kunda
olib Dborilgan ilmiy-tadqiqot ishlari natijalari
avtomobil yo‘llari poyida har xil miqdorli sho‘rlangan
gruntlaridan foydalanilganda turli xil deformatsiyalar
yuzaga kelganini ko‘rsatadi [1].

Dunyoning ayrim mamlakatlarida inson faoliyati
jarayonining atrof-muhitga antropogen ta’siri bugungi
kunda ham davom etmoqda, murakkab ekologik
o‘zgarishlar namoyon bo‘lmoqda 1-rasm. Ammo
hozirgi kunda sho‘rlangan gruntlardan avtomobil
yo‘llarini loyihalash va qurishda foydalanish tobora
muhim ahamiyat kasb etmoqda [2, 3].

1-rasm. Murakkab ekologik o‘zgarishlar ta’sirida
gruntlarda sho‘rlanishning yuzaga kelishi

Sho‘rlangan gruntlar barcha tabiiy-iqlim hududlar-
da uchraydi. Ular quruq va cho‘l dasht, yarim cho‘l
va cho‘l zonalarida keng tarqalgan bo‘lib, Markaziy
Osiyo (Qozog‘iston, O‘zbekiston, Turkmaniston,
Qirg‘iziston), Janubiy Osiyo (Hindiston, Pokiston),
Garbiy Osiyo (Ozarbayjon, Birlashgan Arab
Amirliklari, Eron, Saudiya Arabistoni), Sharqiy Osiyo
(Xitoy), Yevropa (Vengriya, Ukraina janubida),
Afrika (Misr, Nigeriya, Efiopiya), Shimoliy Amerika
(AQSh, Meksika), Janubiy Amerika (Argentina,
Paragvay, Chili) Avstraliyaning ko’pgina hududlarini
egallaydi (2-rasm).

Umuman olganda, dunyoda sho‘rlangan gruntlar
maydoni taxminan 950 million gektarni tashkil qgiladi.

Bular ulkan hududlar bo’lib, ba’zi mamlakatlarda
tuzlar bilan to‘lib toshgan qoplamlar butun maydon-
ning deyarli yarmini egallashi mumkin. Misol uchun,
BMTning Ozig-ovqat va qishloq xo‘jaligi tashkiloti
FAO butun dunyo bo‘ylab gruntlarning holati
to‘g‘risida ma’lumotlarni to‘playdi [4, 5]. Ularning
hisobotlaridan biriga ko‘ra, Markaziy Osiyoning
ayrim mamlakatlarida sho‘rlangan qoplamlar bilan
bog‘liq vaziyat 1-jadvalda keltirilgan.

'_. [

| Y (S Sho'rlangan gruntlarning tarqalishi
i ." Kilometirlar f: 5 Maydonining 50% dan kami shoHangan
g s ¥ Maydonining 50% dan ko'pi sho'dangan

2-rasm. Sho‘rlangan gruntlarning Yevropa va Markaziy

Osiyo tarqalishi
1-jadval.
Markaziy Osiyodagi yerlarning sho‘rlanishi
Sho‘rlangan Mar'nlakatning.
Mamlakat gruntlarning umumty maydomga
maydoni nisbatan shp rlar}gan
gruntlar miqdori, %
Ozarbayjon 510000 gektar 5,9
Ukraina 4 miln gektar 6,6
Turkmaniston [14,1 min gektar 28,7
Qozog’iston 111,55 mln gektar 41
O‘zbekiston 20,8 mln gektar 46,5

Shuni ta’kidlash joizki, hozirgi kunda O‘zbekis-
tonning turli tabiiy sharoitli hududlarda har xil
miqdorli va tarkibli sho‘rlangan gruntlar uchraydi.
Sho‘rlanishda ishtirok etuvchi eng ko‘p tarqalgan
tuzlar  quyidagilardir:  NaCL,  Na>SO410N:O0,
MgSO4+7N>0, MgCL>'6N>O, CaCL>-6N>0, NaNCOs3,
Na;CO3-10N>0, CaCOsva CaSO42N:0 [6, 7].

“O‘zdavyerkadastr” mutaxassislarining kop yillik
olib borgan monitoring ma’lumotlariga asoslangan
holda respublikamizning 1 yanvar 2012 yil holatiga
141,3 ming/ga, 1 yanvar 2020 yil holatiga 133
ming/ga sug‘oriladigan yer maydonlarida o‘tkir
toksinli tuzlar ta’siridagi zararlangan maydonlar
mavjudligi aniqlangan. Kuchli sho‘rlangan gruntlar
asosan Qoraqalpog‘iston Respublikasi, Xorazm,
Buxoro viloyatlarida kuzatiladi [8]. O°zbekiston
sharoitida  avtomobil  yo‘llari  ko‘tarmalarida
foydalanilishi mumkin bo‘lgan sho‘rlangan gruntlar
sho‘rtob, sho‘rxok, sho‘rlar va taqirlardan iborat
bo‘lib, yengil eriydigan tuzlarning tarkibi va miqdori
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bilan farqlanadi. Ular ko‘p hollarda rel’efning botiq
joylarida: tog® bag‘ri shleyflari, pasttekisliklar, sho‘r
ko‘l qirg‘oqlari, qayirlar, suffoziya natijasida yuzaga
kelgan cho‘l zonalarida, ya’ni minerallashgan suvlar
yer yuzasiga yaqin joylashgan (1 - 3 m) joylarda hosil
bo‘ladi [9-11].

Asosiy gism. O‘zbekiston xalqining boyligi mam-
lakatimizning “Qon tomirlari” bo‘lgan avtomobil
yo‘llarini tarmog‘ini 42695 km umumfoydalanuvdagi
avtomobil yo‘llari tashkil etadi. Har qanday ob-havo
sharoitida ushbu yo‘llar transport vositalarining uz-
luksiz va xavf-xatarsiz qatnovini ta’minlab kelmoqda.
Ammo soha vakillari oldida avtomobil yo‘lining
ekspluatatsiya jarayonida xizmat muddatigacha sag-
lash bir muncha qiyinchliklarga olib kelmogda. Olib
borilgan kuzatuv va tadqiqotlar natijasida respublika
hududini sho‘rlanish darajasiga qarab tumanlashtirildi
(3-rasm).

Respublikamizdagi hozirda ekspluatatsiya gqilina-
yotgan avtomobil yo‘llarida olib borilgan ilmiy-
tadqiqot ishlari natijasida avtomobil yo‘llari poyidagi
gruntlarning tarkibidagi tuzlarni har xil miqdori va
sifatlarini  aniqlagan holda qgancha uzunlikda
avtomobil yo‘llarini qamrab olganligi aniqlandi va
tumanlashtirildi (2-jadval). Olib borilgan o‘rganishlar
natijasida amalda foydalanilayotgan = me’yoriy
hujjatlarni takomillashtirish kabi vazifalarni hal
qilinishi talab gilinmoqda.

Shundan kelib chiqib, ularda keltirilgan yo‘l ko*-
tarmalarining me’yorlarini: xususan balandlik qiy-
matlarini qayta ishlab chiqib, ularning mustahkamligi
va turg‘unligini ta’minlash muhim ahamiyatga ega.
Respublikamizning sho‘rlangan hududlaridan o‘tgan
avtomobil yo‘llarining gruntlarini sho‘rlanish darajasi
bo‘yicha tasnifi IIIHK 2.05.02-07 [12], UKH 56-10
[13] kabi me’yoriy hujjatlarda va yo‘l qurilishiga oid
adabiyotlarda keltirilgan. Ularga asosan yengil
eruvchi tuzlar miqdorining yig‘indisi (quruq grunt
massasiga nisbatan % da) bo‘yicha gruntlar kuchsiz,
o‘rtacha, kuchli va o‘ta kuchli turlarga, tarkibidagi
tuzlarning xillari bo‘yicha xlorid, sulfat-xlorid va
sulfat, xlorid-sulfatlilarga bo‘linadilar (3-jadval).

- Sho'rlanmagan
- Kuchsiz sho'rlangan

- O'rta sho’rlangan

- Kuchli sho'riangan

- O'rta kuchli sho'rlangan
- Yo'l iglim zonalari

_» = Yo'l iglim zonalari chegarasi
W+ - Tog'li hududlar

3-rasm. O‘zbekiston Respublikasida sho‘rlangan gruntlar
tarqalgan hududlarning xaritasi

2-jadval. O‘zbekiston Respublikasi umumiy foydalanishdagi avtomobil yo‘llaridagi sho‘rlangan gruntlarning sho‘rlanish
darajasi va yo‘l poyida foydalanilgan gruntlar haqida ma’lumot

Avtomobil yo‘llarining uzunligi, km
Gruntlar Xalqaro ahami- | Davlat ahami- | Mahalliy ahami- Jami Avtomobil yo‘llarini qurish uchun
. . . . - ami e
yotga molik yotiga molik yotiga molik yaroqliligi
Sho‘rlanmagan 1264,09 5177,7 8780,95 15222,74
Kuchsiz sho‘rlangan 1232,95 3732,4 5473,54 10438,89 |Yaroqli
O‘rtacha sho‘rlangan 741,54 2764,4 4622,63 8128,57
Kuchli sho‘rlangan 518,79 2001 3772,22 6292,01 |Qo‘shimcha tadbir bilan yaroqli
O‘ta kuchli 224.63 3935 1994.66 2612.79 Salbiy ta’siri maxsus tadbirlar
sho‘rlangan ’ ’ ’ >"” |bilan neytrallashtirilganda yaroqli
Jami 3982 14069 24644 42695
3-jadval. Avtomobil yo‘llari ko‘tarmasidagi gruntlarning aniqlashtirilgan zichlik normalari
. Yol to‘shamasining turlari bo‘yicha gruntning eng kichik zichlashtirish
Qatlamning koeffitsiyenti
Yol poyi qoplama - — - -
. . Mukammal | Yengillashtirilgan | O‘tuvchi
elementlari yuzasidan Lidli -
chuqurligi, m Yo'‘l-iglim zonasi
’ I I, IV 111 I I, IV 111 I I, IV 111
Ishchi gatlam Hy1+0,4 gacha | 0,98 1,03 1,00 | 0,98 | 1,00-1,03 1,00 | 0,98 | 0,98 | 0,98
4 (Hy1+0,4)-1,5 | 0,96 1,00 0,98 |1,00 | 0,98-1,00 | 0,98 | 0,96 | 0,96 | 0,97
Ko'tarmaning suv 1,5 yuqori 0,97 0,98 0,96 | 0,97 0,96 0,96 | 0,95 | 0,94 | 0,96
bosmaydigan qismi
Ko‘tarmaning suv . 1,00-
bosadigan gismi 1,5 yuqori 0,97 1.03 0,98 | 0,97 1,00 1,00 | 0,96 | 0.98 | 0,98

Izoh: Hyr- yo Il to ‘shamasining qalinligi.

Har xil miqdordagi va turdagi sho‘rlangan grunt
namunasining zichlashishi jarayonini o‘rganish uchun
laboratoriya sharoitida 0,70; 0,80; 0,90; 1,0Wyuo
namlikkach namlangan grunt to‘plami tayyorlab
olindi. Gruntlarni namlash, shuningdek, sho‘rlash
usuli quyidagicha amalga oshirildi: massasi 6 kg
bo‘lgan, havoda quritilgan grunt eksikatorga solindi.
Berilgan namlik va sho‘rlanish miqdoriga ega bo‘lish

uchun unga kerakli migdorda tuz eritmasi quyildi va u
bir xil holga kelishi uchun aralashtirildi. Hajmi
bo‘yicha namlik bir tekis tarqalishi uchun grunt
eksikatorda bir sutka saqlandi.

Sho‘rlangan gruntlarning zichlashtrish jarayonla-
rini modellashtirish ikki usul bilan bajariladi:

1. Tosh bilan urib zichlash;

2. Yelkanli asbob yordamida zichlash.
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Birinchi usulda grunt ichki diametri 0,2 m,
balandligi 0,3 m bo‘lgan qalin devorli silindrga
solinib, qgalinligi 0,015 m li metall plastinka bilan
yopildi va zichlashishini o‘rganish uchun maxsus
moslamaga ofrnatildi. Tadqiqot o‘tkazish uchun
og‘irligi 20, 40, 60 kg bo‘lgan 0,3; 0,5 va 1,0 m
balandlikdan  tushuvchi  toshdan  foydalanildi.
Gruntning rejalashtirilgan namligi va tuz miqdorida
5, 10, 20, 30, 50 va 100 marotaba tosh bilan urib
zichlashtirish jarayoni amalga oshirildi. Toshning har
bir mo‘ljallangan urilishlar sonidan so‘ng gruntning
zichlashish koeffitsiyenti aniqlandi. Zichlashtirish
koeffitsiyentining 20 kg yuk bilan 0,3 m balandlikdan
berilgan zarbalar soniga va har xil namlik koeftitsi-
yentiga bog‘liq holda o‘zgarishi bo‘yicha laboratoriya
tadqiqotlari natijalari 4-jadvalda keltirilgan.

4-jadvaldan har xil namlikda zarbalar sonining
ortishi natijasida gruntning zichlashtirish koeffitsiy-
enti ortib borishi ko‘rinib turibdi. Zichlashtirish
koeffitsiyentiga har xil omillar ta’sir qgilgani sababli
laboratoriya ishlarining hajmi oshib ketadi. Shuning
uchun tajriba ishlarining minimal hajmida olib borish
va jarayonlarning matematik modelini yaratish uchun
tajribani rejalashtirish usulidan foydalanib, yuz
beradigan o‘zgarishlar tahlil qilindi, turli omillarning
o‘zaro ta’siri baholandi.

4-jadval. Zichlashtirish koeffitsiyenti o‘zgarishining
namlik koeffitsiyenti va zarbalar soniga bog‘ligligi

Namlik koeffitsiyenti Zarblar soni va zichlashtirish

mugqobilga nisbatan koeffitsiyenti K,
5 10]20|30]40| 50100
1,00 0,85(0,88(0,9210,96/0,98(1,00/1,01
0,80 0,84(0,86/0,90(0,92|0,95|0,970,99
0,60 0,83/0,84]0,88]0,91]0,94/0,95|0,96

Tajribalarni rejalashtirish uchun Boks-Uilsonning
ko‘p omilli rejalashtirish [14] usulidan foydalanildi.
Mugobillashtirish ~ ko‘rsatkichi ~ sifatida  gruntlar
zichligi qabul qilindi. Mugqobillashtirish ko‘rsat-
kichiga ta’sir qiluvchi bog‘lanmagan o‘zgaruvchi (x,)
quyidagilar: x; - grunt namligi; x, - toshning tushish
balandligi; x3 - urilish soni tanlandi. Regressiya
koeffitsiyenti baholangandan so‘ng quyidagi ko‘ri-
nishdagi tenglama olindi:

U=174+002x; + 0,025x2 + 0,085x3 — 0,015x2,3

Regressiya tenglamasini tahlil qilish natijasida
o‘rganilayotgan jarayonga (zichlikka) urilishlar soni
(x3) ko‘proq ta’sir giladi degan xulosaga kelamiz.
Jumladan, bu omilning oshishi (U) natijaning
oshishiga olib keladi - buni musbat belgisi ko‘rsatadi.
Koeffitsiyentlar x, va x; omillari nisbatan kamroq
ta’sir qiladi. Laboratoriya sharoitida ikkinchi usul
quyidagicha olib borildi. Tajriba qilinayotgan grunt
uchun idishning of‘lchamlari uning tubi va yon
devorlari sho‘rlangan gruntning deformatsiyala-
nishiga ta’sir qilmaydigan qilib joylandi. Tajribalarni
sho‘rlangan hududlarda keng tarqalgan yengil supes
va yengil changli suglinoklarda olib borildi.

Tayyorlangan 15 kg sho‘rlangan grunt idishga
qatlam-qatlam qilib joylashtirildi va kerakli zichlik-
kacha qo‘lda zichlagich bilan zichlandi. Sho‘rlangan
gruntni 13-14 sm li ostki qatlamidagi, zichlashtirish
koeffitsiyent K; - 0,95 va 16-17 sm ustki gatlamni

zichlashtirish koeffitsiyent K - 0,80 qilib belgilandi.

Tajriba jarayonlari ikki xil qiymatdagi yuklama
(0,2 va 0,5 MPa) bo‘lgan doira shaklidagi shtampga
quyib (shtampning yuzasi 100 sm?) olib borildi.
Kuchlanganlik holatini o‘zgarish tezligini katokning
yurishi 2-3 km/soatga teng qilib berildi. Har bir
jarayon siklidan so‘ng (1 sikl 4 ta yuklashdan iborat)
sho‘rlangan grunt zichligini chuqurlik bo‘yicha har 3
sm da qirquvchi xalga usuli bilan aniqlandi, xalqa
hajmi 50 sm®. Grunt namligini GOST 5180-84 [15]
bo‘yicha aniglandi.

Laboratoriya tajribalari jarayonida har gal turli
namlikda va gruntlarni sho‘rlanish darajasidagi
gruntlardan foydalanildi. Har bir tajribalardan avval
tayyorlangan gruntni standart zichlashtirish asbobida
sinalib maksimal zichligi aniglandi. Tajribalarning
natijalari 3 va 4-rasmlarda keltirilgan.

a) b)
1,00 —— ‘ 1,00 ——
W 0,90 = 30,90
) N -t =
-\;‘ \\L-"’ g E .l 1 ———
B _“——&——x:
z | S
S 056 el oy Joss
= Pl | |3
3 082 e i Sos
3
0,78
078} % y g

3
Sho'rlanish migdori N,% Sho'rlanish migdori N,%

3-rasm. Gruntlarning zichlashtirish koeffitsiyentini grunt
tarkibidagi xlorli tuz miqdoriga bog‘liqlik grafigi: a - yengil
supes; b - engil changli suglinok. Gruntning namligi Wop -
oquvchanlik chegarasidagi namlikka nisbatan. 7-0.52;
2-0,67; 3-0,77; 4-0,96, 5-0,48, 6-0,66; 7-0,75; 8-0,94.
3-rasmda keltirilgan eksperimental egri chiziqlarni
tagqoslanishi yengil supes tarkibida xlorli tuz miqdo-
rini ortishi zichlashtirish koeffitsiyentini kamaytirishi-
ni va yengil changli suglinokni zichlashda zichlashti-
rish koeffitsiyenti tuz miqdoriga bog‘liq emasligini
ko‘rsatadi.
4-rasmdan yengil changli suglinok tarkibida 7 -
NaxSO410H>0; 2 - MgSO4+7H0; 3 - CaSO4+2H>0
tuzlar miqdori oshirilsa zichlashtirish koeffitsiyenti
ham ortishi ko‘rinib turibdi.

1,001 -
= 0901
3 8
=& p
= s g 1 r d
S = 0.8 s
N solf

L

0,80 T :
0 3 6 9 12

Sho'rlanish migdori N,%
4-rasm. Gruntlarning zichlashtirish koeffitsiyentini grunt
W=0,8 W, namlikdagi yukni qo‘yilish miqdori n=12 va
chuqurligi h=6 cm tarkibidagi sulfatli tuz miqdoriga
bog‘liglik grafigi
1 - NaxSO4+10H,0; 2 - MgSO4+7H,0; 3 - CaSO4+2H,0.

Gruntlarni yumshash xususiyati va darajasi zich-
lanish darajasi va sho‘rlanish xususiyatiga bog‘liq.
Gruntning zichligi ganchalik maksimal zichlikka
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yaqinlashsa, suvning kapillyar ko‘tarilish balandligi
shunchalik  kichik bo‘ladi. Sulfatli sho‘rlanish
xususiyatiga ega bo‘lgan haddan tashqari sho‘rlangan
gruntlar kapillyar namlanishda 240 kun davomida 60
sm balandlikkacha yumshadi. 120 kunlik kapillyar
namlanishda 0,98 zichlikda 20 sm balandlikkacha,
0,96 zichlikda 20 sm balandlikkacha namlik 7% ga
oshdi, zichlik 57% ga kamaydi.

Adabiyotlar:

1. KatomoB A JI., Xynaiikynos P.M. PacuerHble Xxapak-
TEPUCTUKU 3aCOJIEHHBIX IPYHTOB. “CTpouTebHas MEXaHH-

OLEHKA 3ACOJIEHHOCTH NOJA3EMHBIX BOJI- TOPOJA HYKYCA

bexnmoeros P.T.
Kapaxanmnakckuii Hay4yHO-UCCIIEA0BATENbCKUI HHCTUTYT €CTECTBEHHBIX HayK Kapakanmakckoro otaene-
HUA Akanemun Hayk Pecriyonmkn Y36ekucran, r.Hykyc

B cratbe mpencTaBiieHsl pe3yabTaThl SKOJIOTO-THAPOTEOIOTHIECKUX HcciieoBannii ropona Hykyca. [IpuBenenst pe-
3y/bTaThl HAOIIOICHUH 32 U3MEHEHHEM YPOBHS MOJ3EMHBIX BOJ B ropojie Hykyce. YcraHOBIEHO, YTO MOBBIILIEHHE YPOB-
HS BOJIbl IPUBOJUT K JIOMOJHUTEIILHOMY 3aCOJICHUIO MIOYB, YTO YXYIIIAET 3KOJIOTHYECKYI0 0OCTaHOBKY rOpPO/a U CHM)KAET
JoiaroseyHocTh 3xanuil. Ilo pesynpratam mccnenoBanuii ¢ npumeneHueM [ MIC TexHonmorui ObLIM COCTAaBIEHBI KapThl-
CXEMBI 3aCOJICHHS MTOJ3eMHBIX BOA ropoza. ViccienoBanus MOKa3aiy, 4TO MOA3eMHBIE BoIbl Hykyca 3acoieHsl B OCHOB-
HOM XJIOPUIHBIMH U CyIb()aTHBIMU COISIMU.

KuroueBble c10Ba: ypoBeHb [10I3€MHBIX BOJI, 30COJICHUE IT0YB, 3KOJIOTHYECKa OOCTOHOBKA, JAPEHAXHAs CHCTEMa

Hykyc maxpu ep ocTH CyBJIAPHHUHT IIYPJIAHMIIMHY 0ax01a11

Maxkomana Hykyc maxpHHHHT KOJIOTHK Ba THAPOTE€OIOTHK TaIKHKOTIAPH HAaTIKanapu kenrupuirad. [llaxapaudr ep
OCTH CyBNApH CATXUIATH Y3TapHIIIapHU Ky3aTHII HaTmKanapu kentupuirad. CyB CaTXWHHHT OLIMINU TPYHTJIAPHUHT
KYIIUMYa IypaaHuIMra onub kenaay, 0y MaxapHUHT 3KOJIOTHK XOJaTUHU EMOHJIAIITUPAAN Ba OMHOJIAPHUHT YUAAMIIU-
auruny nacatupagu. I'YC TexHonorusapunad ¢oiinananran xonga onud OOpwiIraH TaAKUKOTIap HaTIDKalapura Kypa
maxap ep OCTH CyBIApHHH HIYPIAHHII XapUTalapH-CXeManapy Ty3uiad. TaIkuKoTIapHUHAT KypcaTumuya, Hykyc maxpu
€p OCTH CyBIIapH acOCaH XJIOPHA Ba Cyn(aT Ty3/apH OUIaH IIypIaHTaH.

Tayanch so'zlar: yer osti suvlari darajasi, tuprogning sho'rlanishi, ekologik vaziyat, drenaj tizimi

Assessment of salinity of underground waters of the city of Nukus
The article presents the results of ecological and hydrogeological studies of the city of Nukus. The results of
observations of changes in the groundwater level of the city are presented. It has been established that an increase in the
water level leads to additional salinization of soils, which worsens the ecological situation of the city, longevity of
buildings. Based on the results of research using GIS technologies, maps-schemes of salinization of the groundwater of the

city were compiled. Studies have shown that the groundwater of Nukus is salted mainly with chloride and sulfate salts.
Key words: groundwater level, soil ash salinization, ecological situation, drainage system

Beenenne. 'opox Hykyc pacronoxeH B 10KHOH
yactu Kapakanmnakcrana (Y30ekucTaH) Ha TpaBOM
Oepery Amynapeu, B 800 kM K ceBepo-3amaay OT
TamxkenTa (1255 xm o gopore).

IOxHass W BOCTOYHAS YacTH TOPOAA OKPYKCHEI
nycteiHed Kei3puikym. CeBepHast yacTh ropojaa rpa-
HUYHUT C OenbTol Amynapbu. Yepes ropos mpoxosT
MarucTpaibHbli kaHan KesketkeH (Jocibik) 1 kaHan
Tac apna (Katrarap). [lnomaap Tepputopuu ropoja
cocraBiseT 222 KB.KM, Hacenenue - 317,3 TeIc.4uel.

OnHolt u3 sKoyIornvYeckux ocobenHocrteit r. Hy-
Kyca SIBJIISIETCSI 3aCOJICHHOCTh TPYHTOBBIX Boa. Mc-
CJIEIOBAHUS MOKA3bIBAIOT, YTO MOBBIIIEHUE 3aCOJIEH-
HOCTU TPYHTOBBIX BOJA M TPYHTOB OKa3bIBaeT Hera-
TUBHOE BIMSHHE HA HKOJOTUYECKYI0O OOCTaHOBKY TO-
polia ¥ CHI)KAeT MPIKUBAEMOCTh Ca)KCHIIEB, yTHETa-
€T POCT pacTHTENbHOCTH. Tak, Hampumep, HUCCIENO-
BaHUS MOKAa3bIBAIOT, YTO M3-3a MMOBBILIEHUS 3aCOJIEH-
HOCTHU TPYHTOBBIX BOJ U MOYBOrpyHTOB Kapakanmak-
CTaHa CHIDKAETCSI OJTOBEYHOCTH IPEBECHBIX U Ky-
CTAPHUKOBBIX PACTCHUI W HapyIIAeTCS SKOJOTHYe-
CKOE paBHOBecHE. DTO HaOMIOAeTCs M0 BCel TeppHu-
topuu Kapakannakcrana [1,3].

AHanmu3 CyIecTBYIOIIEH JTUTepaTyphbl MOKa3bIBa-
€T, 4TO 3aCOJICHHOCTh I'PYHTOB TOPOJOB M3ydajach B
OCHOBHOM IPUMEHUTENBHO K PELICHHUIO 3a/1a4 CTPOU-
tenbcTBa [1,3-8].

Ozenenenne Hykyca siBiasieTcs omHOM M3 311000-
THEBHBIX 3aJ1ad, PEeIICHHE KOTOPOH ITO3BOJMT CMSAT-
YUTh BIMSIHUE JKAPKOT0 KIMMata. [ MOBBIIEHS
NPYKUBAEMOCTH CaXKEHIEB M 3(PPEKTUBHOTO MpPOBE-
JEHUsI MEpONPHUATHHA IO O3€JIEHEHHUI0 TEePPUTOPHU
ropojia Heo0X0AMMO UMETh HH()OPMAITUIO O XapaKTe-
pe U 3aKOHOMEPHOCTSIX W3MEHEHUS THIPOTeoI0rnie-
cKkux ycnoBui Tepputopun Hykyca. Ota unHbOpma-
¥l TO3BONHUT J((EKTHBHO NMPUMEHSITh METOABI IO
CHIDKEHUIO YPOBHS MUHEpAU3alliK U [IIyOUHBI 3aJie-
raHusl TPYHTOBBIX BOJ, BBIOpAaTh BUJA PACTCHUH IS
03€JICHEHUsSI B 3aBUCUMOCTH OT 3aCOJIEHHS TPYHTOBBIX
BOJI ¥ TIOYBOTPYHTOB.

Heab padorbl. CocTaBUTh CEpUM KapT-cXeM 3a-
coneHus moa3eMHbIX Boj Hykyca ¢ mpumeHeHuem
I'MC texHONOTHH, KOTOPBHIE HEOOXOUMBI ISl pa3pa-
OOTKM MEpONPUATHIA TIO0 CHIDKEHHIO TJIYOWHBI W
YpOBHSI MUHEpaJIM3allui IPYHTOBBIX BoJ ropoaa Hy-
Kyca.
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MarepuaJysl U MeTOAbI. Pe3ynbrarhl nccnenona-
HUW TMOKa3bIBaIOT, YTO B Hykyce mpoumcxoguT poct
YpOBHS MOA3eMHBIX Boj (puc.l). AHanu3 rpaduka,
MPEICTaBJICHHOr0 Ha puUC.l, IOKa3bIBaET, YTO HAOIMIO-
JaeTcs U3MEHEHNE YPOBHS MOA3EMHBIX BOJI IO TOAAM.
DTO CBsI3aHO, TPEXKAE BCETO, C OPOIIEHUEM ITOU Tep-
putopur W QWIBTpanued BOJIBI U3 OPOCUTEIBHOM
CHCTEMBI, MarucCTpajbHBIX KaHAJIOB, IPOTEKAFOIIUX
yepes ropojl, a TaKkKe HeIOCTaTOYHOCTHIO APEHAKHOM
CUCTEMBI ropo/Jia.

AHanmi3 apXUBHBIX MaTE€PUAIOB MECTHBIX H3BICKa-
TEIBCKUX OpraHuzanuil mokazan, uyto B 1970 romy
MpU YPOBHE MOA3EMHBIX BOJ 2-5M MHHEpaIH3AIUs
MOJI3eMHBIX BOA cocTaBisuia 1,7 r/m. B 1986 romy
YpOBEHb NOA3EMHBIX BOJ noAHsuics 10 0,3-2 M, a Mu-
Hepanu3alys B cpelHeM jgocturia 18 1/1, B HeKOTo-
pBIx ciydasix g0 32 r/mn. [1].

JaHHOE OOCTOSATENLCTBO CBHJICTENBCTBYET 00
YBEJIMYEHUH AarpecCUBHOCTH MOJA3EMHBIX BOJ, YTO
CIOCOOCTBYET VYTHETCHHIO 3CJICHBIX HACAKICHUI.
IIpu stom ropon Hykyc HemocTatodHo obecrieycH
JIpEHaKHON CHCTEMOM.

s npenoTBpalieHus arpecCUBHOTO BO3AEHCTBUA
COJICH Ha 3eJICHBIC HACAKACHHS HEOOXOIMMO OLICHHUTh
3aKOHOMEPHOCTh 3aCOJICHHSI TPYHTOB U TOA3EMHBIX
BoJ ropoaa Hykyca.

J71s1 olieHKH XapakTepa paclpOCTPaHEHUSI COJIeH U
onpejesieHus TUIIOB COJIeH B MOA3EMHBIX BOJAAX, KO-
TOpbIE OKa3bIBAIOT YrHETAlOIlee AEHCTBUE Ha 3elie-
HBIC HACaXIIEHUS, OBIIM COCTABJICHBI KapTHI 3acoJie-
HUsi TpyHTOBBIX BOJ Hykyca. Ilpu stom Obumn uc-
MOJH30BaHBl 3aKIIOYCHUS II0 OIEHKE HHXCHEPHO-
reO0JIOTMUECKUX YCIIOBUI IUIOIIAAKHA CTPOMUTEIbCTBA
3nanuii. Kak mpaBuiio, B OT4eTaX HWHXKEHEPHO-
TEOJIOTUYECKUX HM3BICKAHUIN MPHUBOMSATCS PE3YNIbTATHI
XHIMHAYECKOTO aHaJM3a IMOI3EMHBIX BOJ IO OLCHKE
3aCOIIEHHOCTH, KOTOPbI€ HCIOJIB3YIOTCS IS NPeNoT-

e pe—"

0 o7 13

1413.6 - 1518.08mrin 2677.7 - 5143.54mrin
1518.1 - 1817.86mr/n [ 5143.6 - 12215.93mr/n
1817.9 - 2677.64mr/n [ 12216.0 - 32500mr/n

- CKBAMHWHE
I 254 - 1113.78mrin
N 1113.8 - 1413.56mrin
Puc. 1. KapTa-cxeMa 3aCOJICHUS IOA3€MHBIX BOJ ropoJa
Hykyca BoiopacTBOPUMBIMH COJISIMH (TIO TUIOTHOMY
OCTaTKy)

BpaIlleHUs Pa3pylIaloniero ACHCTBUS HA TOJ3EMHbIC
YaCTH 3JaHUIN U COOpYKeHHU. JJi OIEHKH HKOJIOTH-
YECKOW CHUTYaIlMU TI0 3aCOJICHHOCTH TEPPUTOPHH TO-
pona Hykyca ObLIM HCHONB30BaHBI JaHHBIC CYIIE-
CTBYIOIIUX  OTYETOB  HHXKEHEPHO-T€OJIOTMYECKHX
M3BICKAaHUH TJIOMIAA0K MPOEKTUPYEMBIX 3/1aHUM, CO-
CTaBJICHHBIX ~MECTHBIMH  HMH)XEHEPHO-TE0JIOTHIeC-
KHMH U3bICKATEIbCKUMK OpraHu3anusMu. J{ist oreH-
KU 3aKOHOMEPHOCTEH paclpOCTpaHEHUs CoJiel Ha
onugpoBanHylo kapty B macmrade 1:50 000 6puin
HAHECEHbI KOOPIUHATHI TOYEK, JJISl ONpPENIEICHUs 3a-
COJICHHOCTH TPYHTOB JI0 YPOBHS TIOA3EMHBIX BO[I.
KapTsl cocTaBiieHBI C HCIOIB30BAaHHEM KOMITBIOTEP-
Hoil mporpammbl ArcGIS. Ilpu cocraBienun xapt
ObuM 00paboTaHbl PE3yNbTATHl OMPEICICHUN 3aco-
JICHHOCTH TPYHTOBBIX Boa 113 BeipaboTok. [Lmomanp
uccienoBanuit - 153,6 kB.km. [Ipu cocrapnenun kapt
B KauyecTBE OCHOBBI Oblla HCIIOJb30BaHA Kapra B
mactraoe 1:50 000.

PesyabTatel u oOcyxaenume. Ha pucynke 1
MpEeJICTaBlIeHa KapTa-cXxeMa 3acOoJICHHS ITOJ3EMHBIX
BOJI BOJIOPACTBOPHMBIMHE COJISIMH TI0 Topony Hykycy.
Kax moka3aHo Ha pucyHke 1, comepxaHue Bojopac-
TBOPUMEIX COJIeH m3MeHsieTcst oT 254 mr/n mo 32500
mr/n. TIpu 3ToM HauOoJbIIAsS 3aCOJIEHHOCTh HAOIIO-
naercst Mmexxny kaHanamu Jlocnesik u Tac apHa. Tonb-
KO HeOOoJbIas IIonaab npaBoro oepera kaHaua Jlo-
CIBIK UMEET 3aCOJEHHOCTEL OT 5143,6 mr/n go 12215
mr/n. HauGombmias 4yacTh MOA3EMHBIX BOJA TOpoja
conepxkut 2677,7-5143,54 mr/n coneit. Ha mnomanu
okosio 20 TpOIEHTOB MOA3EMHBIE BOJBI COAEPKAT
com 1518-1817 wr/n. HeOomplune oOTAEIbHBIE
Y4aCTKM HMEIT MUHHMAJbHYIO 3aCOJIEHHOCTH 254-
1113 wr/n. Pa3muuHyro 3acOJICHHOCTh IOJI3EMHBIX
BOJI MOXXHO OOBSCHUTH Pa3IMYHBIMU (UIBTPALUOH-
HBIMH CBOMCTBAMH, HaJUYHEM JPEHAKHOM CHUCTEMBI
Y TIPUPOTHOTO JIPEHAXKA.

=

143.6 - 21 In 781.5 - 1766.74mrin
214.5 - 384.34nr/n [N 1766.8 - 4103 48urin
384.4 - 791 42urin [N 41035 - 9702010

L CrBaMmMHa

B <: - 113.92urin
B 1140 - 143.52mrin

Puc. 2. Kapra-cxema 3acojeHus IOA3EMHBIX BOJ I'Opo/ia
Hyxkyca o comeprkannio XJIOpUIHBIX CONEH
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[ 1 1937.1 - 3137 26mrin
7485 -1200.45mr/n [N 3137.3 - 5093 05urin
1200.5 - 1937.02wr/n [ 5093.1 - 8280mrin
Puc. 3. KapTa-cxeMa 3aCOJICHUS MOA3€MHBIX BOJ ropoJa
Hyxkyca 1o comeprxaHuio cynb(aTHBIX coneif

. CKBAXUHA 471.1 - 748.43mr/n

I 23 4 - 300 79urin
[ 300.8 - 471.03mr/n

Kmumar r. Hykyca pe3ko KOHTHHEHTaJIbHBIN.
MakcumanbHast Temmeparypa Jierom npocturaer S0
Ce. Jlna co3nannst KOM(MOPTHBIX YCIOBHH B XKapKoe
BpeMs ISl JKUTEJICH Toposia He0OX0IUMO OCYIIEeCTB-
JATH 03eneHeHune ropoaa. s Beibopa Buia 3eNeHbIX
HaCaXJCHUH HeoO0XoauMa WHQOpMaIHi O CoIepKa-
HHUH Pa3lUYHBIX BUIOB COJICH B MOJ3EMHBIX Bogax. B
CBSA3M C ITUM OBLIM MOCTPOEHBI KapThI-CXEMBI IOJ-
3€MHBIX BOJ 110 COACP)KAHUIO XJIOPHIHBIX, CYIb(haT-
HBIX U TUIPOKApOOHATHBIX COJEH.

Ha pucynkax 2-4 mpenctaBieHbl KapThI-CXEMBI
3aCONICHUsI MOI3eMHBIX BOx ropoma Hykyca mo co-
JEpKaHUIO B HUX XJIOPUIHBIX, CYTb(ATHBIX U THIPO-
KapOOHATHBIX coyied. Kak BHIHO M3 PHCYHKOB 2-4,
HanOONbIIAsT 3aCOJIEHHOCTh II0 COACPKAHMIO XJIO-
PUIHBIX, CYAb(pATHBIX U THAPOKAPOOHATHBIX HOHOB
HaOmoJaeTcss Ha TMpaBoM Oepery kaHana TacapHa.
370 CBS3aHO ¢ OCOOEHHOCTHIO JMTOIOTHYECKOTO CO-
CTaBa U 3aCOJIEHHOCTBIO IPYHTOB, 3aJICTalOlIUX HA
nryOuHe. DTa TEPPUTOPHS HAXOJUTCS B 30HE HPPH-
ranuy, TAe OTCYTCTBYIOT KOJUIEKTOPHO-APCHAXKHBIC
cetu. M3-3a Murpamuu coneii ¢ 6osnee riryooko 3aie-
ralolUX MEJNOBbIX OTJIOKEHUH MNpH KanWwUIPHOM
MOJHATUU TOA3EMHBIX BOJA TMPOUCXOAUT IOTMOJIHU-
TEJIFHOE 3aCOJICHHE TI0/I3MHBIX BOJI M TPYHTOB.

Ha puc. 5 npencraBieH rpaduk, ONMUCHIBAIOIIHIA
HU3MEHEHHUE CPEeIHEr0 YPOBHS MOA3EMHBIX BOJI MO TO-
JaM, aHajJu3 KOTOPOro MOKa3bIBaeT, 4TO Haubosee
DIyOOKHH YpOBEHb IMOJ3EMHBIX BOJ HaONIOMancs B
2001 rony, korna B peke AMyaapbe ObLITIO MaJIO BOJIBI.

Ha puc.6 npexncrasieH rpaduk CE30HHOTO H3Me-
HEHUS ypOBHS MMOJA3EMHBIX Boj ropoja Hykyca B pas-
nu4Hble Toabl. Kak BUIHO U3 3TOro pUCyHKA, MaKCH-
MaJbHBI TJIIYOOKHH YpPOBEHb TMOJ3EMHBIX BOI

. CKBAXKMHA i
I o - 74.72wiin
Puc. 4. Kapra-cxema 3acoieHuUs! IOJ3EMHBIX BOJ ropoJa
Hykyca no conep:aHuto ruJpokapOOHaTHBIX COJEH.

74.8-170.20mrn [N 334.3 - 615.51mr/n
170.3 - 334.25wr/n [ 6156 - 1098ucin

HaOJII0/1aeTCsl B OCHOBHOM B 3MMHEE M OCEHHEe Bpe-
MsI, MUHUMaJIbHBIA (BBICOKWI) YPOBEHB ITOJ3EMHBIX
BOJI IPUXOJIUTCS Ha BEreTAMOHHBIN MEPUOJ] C ampe-
JIsL TIO aBTYCT.
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HbIX Box ropona Hykyca
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Ce30HHOE H3MEHEHHE YPOBHS MOA3EMHBIX BOJ
CBSI3aHO C M3MEHEHHEM pacxojaa BOXbl B KaHane J[o-
CIIBIK, KOTOPBI TpeIHA3HAYCH AJIS1 JOCTABKH IMOJIHB-
HOW BOJBI B ceBepHble pailonsl KapakammakcTaHa,
pacrosiokeHHbIe B IpaBoOepeKbe AMyIapbH.

3akiouenne

1. Pe3ynbTathl ncciae10BaHni MOKA3aln, 4TO MO~
3eMHBIE BOZIBI Topoaa Hykyca comepatr B OCHOBHOM
XJIOPUITHBIE ¥ CYJIb(paTHBIC COJH, KOTOPBhIE OKa3bIBa-
0T HEeraTHMBHOE BIIMSHME Ha pacTUTeNnbHOCTh. Co-
JepKaHUe BOJOPACTBOPUMEBIX COJCH M3MEHAETCS OT
254 wmr/n go 32500 mr/n. IIpu sTomM HamboubIIas 3a-
COJICHHOCTh HaOIromaeTcsi MeXIy KaHajmamu JocibIk
u Tac apHa.

2. AHaM3 MHOTOJICTHHX HaOIIOACHUIA THUIPOTeo-
JIOTUYECKUX ycioBuid Topoga Hykyca nmokazan, 4yto B
ropozae HabJIOMAeTCS POCT YPOBHS IOI3EMHBIX BOZ,
OKa3bIBAIOIIMX HETaTHMBHOE BJIMSHHUE HA JKOJIOTHYE-
CKYI0O 00CTaHOBKY ropoJa.

3. Jnsa apdexruBHOTO 03eseHeHus ropona Hyky-
ca HeoOXoIuMO pa3paboTaTh HaydHbIE PEKOMEHIA-
IIMM 110 BBEIOOPY M Pa3MEIICHUIO BUAOB JCPEBHEB B
3aBHCUMOCTH OT 3aCOJICHHOCTH TMOJ3EMHBIX BOJ M
noyB ropoaa Hykyca.

Hns yILydLlIeHUsA
THIPOTEOJIOTUIECKOW  CHUTyaluu

YK 624.131.6

3KOJIOTHUYECKO-
ropona Hykyca

HEOO0XOJMMO TIPOBECTH HAy4YHO-HCCIIEIOBATEIILCKUE
paboThl, HampaBlCHHbIE Ha MPOCKTHPOBAHHUE HOBOM
VHHOBAIIMOHHOMN JPEHAKHOU CUCTEMBI.
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NPUMEHEHHME B T'HJIPOCTPOUTEJILCTBE MOJEJIA TIOJIU3TUJIEHOBBIX ITPOTUBO-

ONIBbTPAHUOHHBIX MATEPHUAJIOB

Xaiipymnaes P.C., nokropant., Xyaaiikyaos C.HU. n.1.H., npodeccop
TalmkeHTCKUi apXUTEKTyPHO-CTPOUTENbHBIM HHCTUTYT

B crartbe mpuBOAUTCS MCCIEIOBAHHE IO NMPUMEHEHHIO IUICHOYHBIX NPOTHBO(QHIBTPALIMOHHBIX YCTPOHCTB. Paccmar-
pHUBaeTCs BEPOSATHOCTh BO3ACHCTBHS Ha IUICHKY YACTHUI ONPENEICHHBIX AUaMETPOB, & TAKXKE U BEPOATHOCTH O0pa30BaHU
TPYHTOBOH MOPBI U3 YAaCTHII IPyHTa MakcuMaiibHOM ¢pakiuu. [IpuBonurcs popmyna Myaspa - Jlamnacaams onpeaeaeHus
BEPOSITHOCTh BO3JICHCTBUS HA IJICHKY YacTHUI] ONPE/IEICHHBIX AUAMETPOB, a TaKKe M BEPOSITHOCTh 00pa30BaHMs IPYHTO-
BOH IOPBI U3 YACTHI IPYHTa MAaKCUMaJIbHONW (pakuuy UBEPOSITHOCTH MOSIBICHHUS] TPYHTOBOH IMOPHI IS MOIUATUIICHOBOM
nuadparmsl wotuHel Tynananrckoil IC.

KuroueBble cjioBa: BeposTHOCTb, (hopmyina MyaBpa-Jlamiaca, ckiiaguaTble -IIJICHOUYHbIE KOMIIEHCATOPBI, THAPOCTATH-
YECKUH Harmop.

Maxkonaza ¢uiaTupanyara Kapiy miéHKaauK YCKyHa TaAKUKOT STuiaau. ] ypyHTHUHT MabllyM JUaMeTUpAAru 3apada-
Japura KypuiMma IIEHKacHra TacHMpH KypcaTHIaAW Ba TypyTAa MabiyM (pakcusuiapiaH mOOpaT MOpaTapHUHT MaHmo
OynuuI sxTUMon xucobnanaau. by xucoOanmap Myaspa-Jlannaca popmynacu opkanu 6axxapuiiaiu.

Kauurt cyzaap: Oxrumonnuk, Myaspa-Jlannac gopmynacu, Oykuinras Eku miI€HKaIM kKaHOUHCATOpap, TUIPOCUTATHK
6ocum.

The article provides a study on the use of film anti-filtration devices. The probability of exposure of the film to
particles of certain diameters is considered, as well as the probability of the formation of a soil pore from soil particles of
the maximum fraction. The Moivre - Laplace formula is given to determine the probability of exposure to the film of
particles of certain diameters, as well as the probability of the formation of a soil pore from soil particles of the maximum

fraction and the probability of the appearance of a soil pore for the polyethylene diaphragm of the Tupalang HPP dam.
Keywords: probability, Moivre-Laplace formula, folded-film expansion joints, hydrostatic head.

Beenenue: IlneHouHbIE TPOTHBOQUIBTPAIIMOH-
HBIE YCTpOICTBAa HaXOAsAT Bce Oojiee IMMPOKOE IIPH-
MEHEHHE B NPAKTHKE THIPOTEXHHYECKOTO CTPOH-
TenbCTBa. B V30ekucrane 3acylnuiMBBIM KIMMATOM B
TEUEHHE psijia JET MPOBOIIATCSA PabOTHl MO BHEIpE-
HHUIO TOJHMEPHBIX, B OCHOBHOM, HOJHMITHICHOBBIX
IUICHOK HA HWPPHUTAlMOHHBIX KaHANaX M BOJOEMAX,
00JIb1110€ BHUMAHKUE 3TOMY BOIPOCY YAEISAETCS TaKKe
B Poccun, CIIA, Anrnuu, Kanane u gpyrux crpanax
mupa. Ha crpourenscTBe BO3BOMUMEIX B TalrkeHT-
ckoil, KamkamappbrHCKOH M Ipyrux obiactei Y30e-

KHACTaHA IPUMEHSIOTCS MOJMATHICHOBBIE MPOTHUBO-
(MIBTPAIIIOHHBIC 3JIEMEHTEI.

OcHoBHas yacTh: [IpuMeHeHne IEHOYHBIX MPO-
TUBO(MIBTPAIIOHHBIX YCTPOMCTB B KOHCTPYKIIUSX
HU3KOHATIOPHBIX, MAJIOOTBETCTBEHHBIX U BPEMEHHBIX
IUTOTHH, BOZOEMOB M KaHAJIOB OOBIYHO HE BBHI3HIBACT
3aTpynHeHuid. B To ke Bpems MpUMEHEHHE WX B TIO-
CTOSIHHO JEWCTBYIOIIUX U OTBETCTBEHHBIX COOpYKE-
HISIX TpeOyeT OIEHKH M yd4era CHenu(pUIecCKux
CBOIICTB MOJIMMEPOB, MHOTHE M3 KOTOPBIX HEIOCTa-
TOYHO M3YYEHBI ¥ IPOBEPECHBI HA ITPAKTHUKE.
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B Teuenwne psana ner B uncrtutryre “Uppuranum u
BOJHBIX MpoOsieM”, TalKkeHTCKOM apXUTEKTYpPHO-
CTPOUTEIFHOM HHCTHUTYTE NPOBOIWINCH HCCICIOBA-
HUSI TAKKX BOIIPOCOB, KaK OMPEICIICHUE BEIHYHH KO-
3¢ GUIMEHTOB TPEHUS MOJMATHICHA IO IECKY H I0-
JTUATWIICHA TI0 TOJNMATHIICHY. BrnusHue nedopmarmii
IpyHTa Tella IJIOTHHBI HA HAIEKHOCTH CONPSIKEHHUH
IUICHKH C OeperaMu U OCTOHHBIMH COOPYXCHHSIMU,
BOJIOTIPOHHIIAEMOCTh STHX CONPSIKCHUH M IMPOYHOCTH
MOJMATHICHOBBIX IUICHOK, 3aKIIOYEHHBIX B Pa3iny-
HBIX TPYHTOBBIX CIIOSIX, TIPH JEHCTBHUH BBICOKHX
HAIIOPOB BOJIBL.

Haubonpmme HampsoKeHUS U, CIIGAOBATENBHO,
HanOONbIIas OTMIACHOCTh IPOPHIBA IUICHKU OT Jedop-
MaIlMi TPyHTa Tela IUIOTHHBI CYIIECTBYET B MeCTaxX
MPUMBIKaHMsI TUICHKH K Oeperam U OETOHHBIM COOpY-
JKCHHSM.

JJis CHIDKCHUST 3TUX HANPsDKEHHU TPEICTaBISCT-
ci  1LeJecoo0pa3HbIM  MpelycMaTpuBaTh  MEpHI,
YMEHBIIAIOMKE KOIPPUIUCHT TPEHHUsS TPYyHTA IO
TUICHKE.

B Tabn. 1 npuBencHBI ONBITHBIC 3HAYECHUS KO-
(DUIMEHTOB TPEHWUSI, MOTYICHHBIC HA CIBMYKHOM IIPH-
6ope ¢ momansko casura 900 cm? (puc. 1). B unrep-
BaJICHOPMAJBHBIX JABICHUH 1O IUIOIAAN IMOJHITH-
nenoBoroo6pasua ot 1,0 go 3,0 kr/cm? koddduuuent
TpeHUs] TMecka Mo mnonmdTWiIeHy coctasiser 0,44
(rpaHyOMETpUYECKUNA COCTaB HCIIOJIB30BAHHOTO B
OIBITaX MECKa IPUBEICH HIDKE).

B toMm cirygae, xorna Ha o0Opaser Halo)KeHa IuTe-
HOYHAsI HAKJIaJKa ¥ COMPUKACAIONINECS TOBEPXHOCTU
IUICHOK TIOKPBITBI KOHCUCTEHTHOM cMa3Koi TuIa
I[BK, xo3¢dunuent tpenus cHmwxkaercs ao 0,1. C
YYETOM IOBBIIICHHOW OMACHOCTH MPOPHIBA TUICHKH B
INPUKPEIUICHUSIX OBLT 3aIpOEKTHPOBAH Y3€I COIpS-
JKEHUsI TUICHOYHOW auadparMbl TUIOTHHBI TymamaHr-
ckoit 'DC co ckanmpHBIMU OeperaMu KaHbOHA (pHc.2).
WcnpITaHus HAZEKHOCTH 3TOTO y3Jlia ObLIH MpOBEIe-
HBI Ha CIIEUATIBHOM ycTaHOBKe (puc.1,a).
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Puc. 1. CxeMbI yCTAHOBOK /151 HCIIBITAHHUS IVIEHOYHBIX
MOJIMMEPHBIX MATEPHAJIOB: A -IJIsI UCTIBITAHUS y3J1a IIPU-
KpEIUICHUS TUICHKH K OeTOHY; O-IU1st onpeesieHus Koad-
(uLMeHTa TPEHHUS MOJUATIICHA MO MECKY; B -JUIS UCIIbITA-
HUS Ha pa3phIB [UICHKY, JIXKAIIeH Ha IPYHTE HIH KOJbLE,
1- mONMMATHUIICHOBBIH 00paselr; 2- MOABMKHAS KapeTKa
CABIKHOTO MPHOOpa; 3 - Mecok; 4 - HeMmoABMKHAs 000iMa;
5 - THApaBIMYECKUE JOMKPATHL; 6- MITAMIT; 7 - JTOMOJTHH-
TENIbHBIE OOKIIAKH; 8 - KOJIBIIO; 9 - pE3MHOBBIC MPOKIAIKHU;
10 - crakan; 1 -o60oiima; 12 - npukuMHAsT KPBIIIKA;

13 - cTspKHOM OOMT.

Tabnuya 1. KoapduiyeHTs! TpeHUs pa3IUdHbIX TPY-
IIUXCS] TOBEPXHOCTEN

IloaroroBka Tpy-
n Py Koaddurpenr
Tpymuecs mapbl LIUXCS TOBEPXHO-
N TpEeHUS
CTEeH WM CMa3Ka
TlonmuaTunen — necok |be3 noAroToBku 0,44
TlomusTHner— crek-
Hacyxo u B Boze 0,20
JIOTKaHb
TlomuyTiien — mo-
3anblUICHHBIC >(0,44
JIUATHIIEH
TO XKe B Bozme >0,44
TO XKe TpancdopmaTopHoe
TO K€ MacJio 0,25
TO XK€ ABTOI 0,20
TO K€ Cwmazka [IBK 0,10

I'panynomeTrpuueckuil cocTaB IpyHTa, UCIOIb30BAHHO-
IO B ONBITAX

Pasmep, mu % 110 Becy
I'paBuii 5-2 22
2-1 16,1
1—0,5 12,4
Tlecok 0,5—0.25 19,7
0,25—0,10 17,4
0,10—0,05 6,4
e 0,05—0,01 2,3
0,01—0,005 1,9
insa 0,005—0,002 0,9
< 0,002 0,9

ITonuaTUNEeHOBBIN TJICHOYHBIA OOpa3er] TOJIIIH-
Hoit 0,6 mm, 3amieMJICHHBI B TOIBMKHOW KapeTke
CABW)XHOTO TIpUOOpa, ObLT 00KaT OOKOBBIM JIaBJICHH-
€M TPyHTa 'M «cpe3ajics» IO JIMHUH 3aJICIKH TpU
JIBIDKEHUU KapeTKA. DTUM MOJCIIUPOBAIICS XapaKTep
neiicTBusl nedopMmanuii rpyHTa Ha auadparmy o
JIMHHHM €€ PUMbIKaHus K 00pTamM KaHbOHA.

B mneHouHBIX oOpasnax mociie HCHbITaHUH 0e3
CMasKu NPH BEPTUKAIbHOM Harpyske 4,55 kr/cm’ B
30HE cpe3a HaONIONAIOTCS HapyLIEHHUs CIUIOIIHOCTU
noyidTUICHa. [IprMeHeHne MOMONHUTEIBHBIX TIIe-
HOYHBIX OOKJIAIOK M CMa3KH 3HAYMTENIHHO O0JIeTdaeT
yCIIOBUSL pabOThl NPUMBIKAHHSA: aKTHBHAs 30HA yBe-
JUYMBACTCS, HAPYLUIEHUH CIUIOIIHOCTH IUIEHKH He
oOHapyxuBaetcs (Tabi. 2).

Puc. 2. Y3eap conpsizkeHusl IUIEHOYHOH HadparmMel ¢
0eTOHHBLIMM 00pPTOBBIMH 3y0siMu: 1 - 6eToH GOPTOBOTO
3y0a; 2 - 3anmTHbIe quadparmbl TOAMUHOM 0,6 M, 3 -
OCHOBHas Auadparma TomnuHoi 0,6 mu; 4 - necox 3auuT-
HOTO cJ0s; 5 - IPWKUMHOMU IBeJuiep; 6 -pe3uHOBbIE IIPO-
KITaaKH; 7 - HOJMATHIICHOBBIE HAKIAIKH; 8 - CTEKIOTKAHb,
MPOIMUTAaHHASI KOHCUCTEHTHON CMa3KOM.

77




MMpobaembl apxumekmypbl U cmpoumenscmed

2022, Nel

I[Ipu »>TOM, oOmHaKO, HAOMIOAATOCH HEKOTOPOE
CHIDKCHHE TPOYHOCTH HCIBITAHHBIX 00pas3noB. bes
INPUMEHEHHS CMa3KH CHIDKCHUE IPOYHOCTH IIPH Pa3-
pbIBE cocTaBUIIO 25,8%, MpHU BEPTUKAIBHON HAarpys3Ke
or mrramna (puc. 1,8) 4,55 Kkr/cM?, ¢ IIpUMEHEHHEM
cMa3KH 1 00kmanok - 10,8% (mpu Toi e BepTHKAIb-
HOM Harpyske) .

Tabmnuma 2
Pe3ysbpTaThl HCTIBITAHUI TNICHOYHBIX 00Pa3LoB Ha CIBUT
Cpennsis
C [Hupunra OTHO-
Melle-
No 06- Beprukainb- e ka | 2KTHB- | CHTEIbHAS
pasiio Hasl Harpy3Ka Ptk HOU 30- |nedopmarms
OT IITamIa, HEI JIe- | IIOJHATHIIE-
Kr/cm? npubopa, (Gopma- | Ha B aKTHB-
MM WU, MM | HOH 30HE
casura, %
be3 nmpumenennst cMa3ku
13 25,4 12
15 1,03 27,0 12 144
16 27,8 12
17 27,0 9
18 2,51 27,2 9 220
19 28,0 9
20 29,8 7
21 4,55 29,9 7 338
22 30,0 7
C npuMeHEHHEM JOTOIHUTENIbHBIX CMa304HbIX OOKIIAI0K
31 1.03 40,43 115
32 i 36,08 115
29 40,58 -
30 2,00 36.27 - »
27 2,66 28,13 -
28 2,96 40,26 -
25 30,95 -
26 4,53 40,75 -

B Mectax compspkeHUs dKpaHa Wi quadparMel ¢
OeperaMu ¥ OETOHHBIMH COOPY)KEHHUSIMH 4acTO
YCTPanBalOT KOMIICHCATOPEI. DKCIIEPHUMEHTAMH OBLIO
[IOKa3aHO, YTO MpPU CKUMAIOUIMX HANPSOKEHUSIX B
ckesiete TpyHTa 10 4,55 Kr/cM? KOMIIEHCATOP MOXKET
HaJeXXHO paboTaTh TOJBKO B TOM Clydae, €cld
OPEAYCMOTPEIH MEPOIIPHSITHS, CHIDKAIOIIUE KO3(-
(uueHT TpeHHus TpyHTa MO IUICHKe. B Hacrosien
pabote 3TO OBUIO JOCTUTHYTO TPUMEHEHHEM IIie-
HOYHBIX HAKJIaZIOK U KOHCHCTEHTHOM cmaszku. llpu
STOM JOJITOBEYHOCTh CMa3OK, paBHyl0 2 -3 rozjam,
MOKHO CUMTATh JIOCTaTOYHOHM, NPUHUMAasl BO BHHMa-
HHE, YTO ITEPHOJ HauOOJNbIIEHl WHTEHCHBHOCTH [e-
(opmanmii TpyHTa TeNa IUIOTHHBI COCTABIIET TaKKe
2 - 3 roga. OnHako cienyeT u3beraTb KOHTaKTa cMas3-
K1 C palouell IUIEHKOH, NMpUMEHss, Hanmpumep, J0-
MOJHUTENBHBIC TUICHOYHBIC TIPOKJIIaIKH.

[IpencraBnser mHTEpEC BOAONPOHHIAEMOCTH Y3-
JoB comnpsbkeHuil tieHkn. C 3TOH 1eibio B J1abopa-
TOPHBIX YCIOBUSX OBUIO TPOBEACHO HCIBbITAaHHE
(¢parmenTa y3na compspkeHus. Kotopoe moxasano,
9TO U1 TONYYEeHUs HaAeKHOTO II0 BOJOIPO-
HUIIAEMOCTH Yy37a mpu Hamopax 10 50 m. Ilnenka
JIOJDKHA OBITH 3aK/IIOYEHA MEXKIY OBYMS ITOJIOCAMH
MSATKOW TEXHUYECKOW pe3UHBI IUPUHON He MeHee 20
cv 1 tommmHoM 1 cm. OfHa U3 PE3MHOBBIX TOJIOC
VKJIaJIbIBACTCS HA BHIPOBHEHHYIO TOpsYeii OUTYMHOU
oOMa3koi O0ETOHHYIO MOBEepXHOCTh. [Ipruem ykiaaka

BeJICTCS 110 HEOCTHIBIICH 0OMa3Ke. Y3ell CONpshKeHUs
obxumaercss npu momoinu mBeisiepa Ne 20 - 25 u
AHKEPHBIX 0OJITOB, MPOXOMIAIINX Yepe3 MOJIOCH PE3U-
HBI, IUIGHKY W NPWKUMHON mBemiep. PaccrosHue
MEXIYy aHKepaMH NODKHO ObITh He OomeH 0,5 M,
JnuaMeTrp aHkepoB - He mMeHee 20 mm. Pacxox Bojsr
yepe3 TaKoW y3ei comnpsbkeHus mnpu Harmope 50 M co-
crasui Beero 0,117 si/cyt ¢ 1 nor. m.

upuna akTHBHOW 30HBI Jedopmaru 00pas3IoB
Ne 25-32 orpanndena BbICOTOM 0Opasia, paBHOH 115
MM.

IIpu sxcrutyaTanuu B pe3yiabTaTe I€UCTBUS HAIO-
pa Boael (H,M) B MJICHOYHOM TMOKPHITUH MOTYT BO3-
HUKHYTH MPOPBIBBI IUICHKHA HA TPYHTOBOH mope, 00-
pa30BaHHOHM YACTUIIAMU HECBS3HOTO TPYHTA IOJACTH-
JIAFOIIETO CIIOSL.

B cooTBeTcTBHM € 3TUM TEXHUYECKUMH YyKa3aHH-
aMu [1] pekoMeHIOBaH pacyeT TONIIMHBI IUIEHKU
(s, MM ) IO 3aBHCHMOCTH:

L

3

1
Il€ Y - YAeTbHBIA BEC BOMBI, I/cM; dyp - CpenHuit
JMaMeTp TIOp IPyHTA MOJCTHIAIOMIETO CIOs, MM; E,

. 0,4
s=0,075d% Hy

U G, - PacyYETHBIE 3HAYEHWS MOJYIS YIPYTOCTH H

npejiena MpOYHOCTH MONUITUIIEHA, KI/CM2,

CpenHuii [uamerp nop rpyHra dc, paBHBIA Tua-
METPY MAaKCHUMAaJbHOTO (HIBTPAIMOHHOTO XOAa
TPYyHTa, BEIYHCIIETCS 10 (hopMyIie:

d, =0,535¢n——d,,
m-—1

rae m, m - Ko3QOUIUEHTH HEOJHOPOIHOCTH U TIOPH-
CTOCTHU TPYHTA MOACTHIAIONIETO CIIOS; di7 - TUAMETP
(dpakuuu, mm, MEHBIIE KOTOPOH B TPYHTE COICPIKUT-
cs 17% uacTuil 1o Becy.

Onnako B pabote [2] oTMeUaeTcsi, 9TO pa3phiB I0-
JMSTHICHOBBIX IUICHOK MPOMCXOAMT BCErja Ha Mak-
CHUMAaJBHOW TMOpe IUIOCKOCTH KOHTaKTa IUICHKA -
TPYHT, T. €. Ha TOpe, TUaMEeTP KOTOPOH MOXKHO TpH-
HATh PaBHBIM JUaMeTpy (d, Mmm) YacTUIBl camMon
KpymHoi (pakiuu. [Ipu 3TOM MpeArnonoKeHuu mpo-
BeJlcHa 00paboTKa OSKCICPUMEHTAIBHBIX JaHHBIX,
MOJYYCHHBIX ISl TPYHTOB, CONEPXAIIUX TOJBKO OJ-
Hy (pakmmto. Ha puc. 3,a mpeacrasieHa B BUie mpsi-
MBIX JITHH{ 3aBHCUMOCTH TOJIIUHBI IUICHKH OT Pa3-
peiBaroriero Hamopa (H,M) s pa3nuyHbIX MakcH-
MaJIbHBIX IUAMETPOB 4YacTull (pakiwmii. M3meHeHne
TaHIeHCa yria HaKJIOHA (/T) 3TUX MPSMBIX B 3aBHCH-
MOCTH OT M3MEHCHUSI MaKCUMAJbHBIX JHAMETPOB XO-
POIIO ANMPOKCUMHPYETCS TBYMSI IPSIMBIMU JTHHUSMHE
B JorapupmMuueckux koopauHaTtax (puc.3,6). Ilpu
UCIIOJIb30BAHUHU TIOJMATUIICHOBOM IJIEHKH, UMEIOIIEH
K MOMEHTY pa3pbiBa Ha IMOPE MOJIYNb YIPYrocTH E,
paBHbli B cpeaneM 800 kr/cm? [2], ¥ HampsbxeHUE
npu paspeise G =115 kr/cm?, monyuyaem nBe 3aBucu-
MOCTH JJIsl YCTaHOBJICHUS! TOJIINHBI IJICHKH (S, MM):

5 =0,00645d" Hy | £ ans d <22mm (1)
N

5 =0,00602d° 2 Hy | £ s d >22mm (2)
\z

B dopmynax (1) u (2) unucnoBoit ko3durmeHT u
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[I0Ka3aTeNlb CTENEHN YYHUTHIBAIOT XapaKTep 3aKper-
JICHUS! KOHTYpA IJICHKH B TPYHTE U ()OPMY ITOPHL.

B paGote [1] HampspkeHUe NpH pa3phbIBE IICHKH
npuHuMaercs pasubiM 130 kr/cm?, oaHako sabopa-
TOPHBIMH HCIIBITAHUSMH OBLTO BBIICHEHO, YTO pas-
PBIB .OJHMATHICHOBOH IJICHKU HA IOpPE HMPOUCXOIUT
MPAaKTHYECKH OJHOBPEMCHHO C HAYaJIOM ILTACTHUC-
CKOTO TEUCHHSI MaTepualia IJICHKH, T. €., B CPCIHEM,
npu 115 kr/em?,

B ToM cirydae, Kor/ia H3BECTHBI DKCIIEPHUMEHTAb-
HBIC KPUBBIC TOJI3YYECTH M JUIUTEIBHOW IPOYHOCTU
MOJMATHIICHA, MOXEM BBIYMCIUTH TOJIIMHY SKpaHa
Wi tradparmsl (10 YCIOBUSAM BO3/ICHCTBUS HATIOPA)
JUTSL JTFO0OTO 3aJaHHOTO BPEMEHH MAIEKHOU paOOTHI.
[To anamoruy ¢ INIUTETBHOM MPOYHOCTHIO MOTHITHIIC-
HOBBIX TpyO [4] MOXHO mpeanojaraTh, 4TO JOJTO-
BEYHOCTh TUICHKM cocTaBisieT 50 et mpu Hampsbke-
aun 20 kr/cM?, ¢ yuetoM BO3MOXKHOTO 20%-HOrO
YMEHBIICHHUS TIPOYHOCTH B CTPOUTEIBHBIN HEPUO
[2,7,8].

Jlns ycraHOBIEHMS BenmuuHbl F  Kak (yHKIHH
HANPSDKEHHUST ¥ BPEMEHH MOTYT OBITh HCIIOJIB30BaHBI
KpHuBBIe TmoNM3ydecTd. JlabopaTopHBle HCIBITAHUS
MOJI3YYECTH TONUATHICHOBBIX IUICHOK TOJBKO Haya-
Tel. OIHAKO MPEACTABIIACTCS BO3MOXKHBIM Ha OCHO-
BaHUU paboThl [3] B mepBOM MPUOIMKEHUH CBSA3ATh
neopMaIyio TOJ3YYECTH TPH OJHOOCHOM HAampsi-
JKEHHOM COCTOSIHUM (€) C HANpsDKEHWEM G U Bpe-
MeHeM t(dac).

3aBHCHMOCTD, alMPOKCUMHUPYIOMIAsi KPUBEIC IMOJI-
3ydecTd paboThl [3] B nuana3oHe HampsbkeHuit ot 50
10 80 Kr/cM?2, IMeeT BUIL:

€=¢g,+ 3,16-10’”tgl(55‘13 3)

Ile ¢, - HauaabHas aepopMalys MOIMITUIICHA.

Mo dopmyne (3) mis HA3HAYESHHOTO BPEMEHU U
HaIpsDKEHHSI G, MOYKEM HAaWTH MOJYJb yIpyrocTH E.

Crnemyer orMmetuTh, 4to Qopmyinsl (1), (2) u (3)
MOJIy4€eHbI TIpu Temrieparype ucneiranus 20° C. Dke-
[UTyaTallMOHHAs TeMIIepaTypa IUIEHOYHBIX MPOTHUBO-
(WIBTPAIIMOHHBIX YCTPOMCTB IUIOTHH W3 MECTHBIX
MatepuasioB vaine ObiBaeT HIke 20°C. C moHMKEeHH-
€M TeMIIepaTypbl, IPU OJJHOM U TOM XK€ HaNpsKCHUN
B MarepHale, ero JIUTeNbHas IPOYHOCTh BO3paCTaeT
[4,6,9]. C noHmwxKeHueM TemIeparypbl, OJHAKO, YBe-
JMYMBAETCS MOAYJb YIIPYTOCTH, YTO 3aCTaBJSET MPU
0oJiee HU3KHUX TeMIIepaTypax MPUMEHSTh OoJiee TOJI-
CThIC TICHKH.

Ha BenmuuHy TOJNIIMHBI IUIEHKH OKa3bIBAIOT, Oue-
BUJIHO, BJIMSHHE W KOHTAKTHBIC NABIICHHS YACTHI]
TPYHTA, BEIMYUHBI KOTOPHIX 3aBHCAT OT JABJICHUS B
CKeJIeTe TPYHTa, JUaMeTpa 4acTull.

BeposatHocts P BO3ACHCTBUS Ha IUICHKY YaCTHII
ONpEAETIeHHbIX AUaMETPOB, a TAKXKE M BEPOATHOCTH
o0pa3oBaHUsl TPYHTOBOW MOPBI W3 YaCTHULl TIpyHTa
MaKCUMAaJIbHOM ()paKLMU, MOKHO BBIUYUCIIUTH IO 3a-
BrcuMocTu Myaspa - Jlamaca [5].

1 X
P=———c 2

\2Tnpg
mnp

rie g=1-p; X=—F/—=, p - BEpOATHOCTH I10-
\PE

SBIICHUSI B HEKOTOPOM 00BbeMe } -3alllUTHOTO CIIOS
YaCTHIl paccMaTpuBaeMoi (Qpakiuu; # - KOJTUIECTBO
4yacTUIl (PPaKIUK; 7 - KOJIMYSCTBO YACTHII, IIPH IOMa-
JAaHUM KOTOPHIX B 00BeM J 00pa3yroTcsi KOHTaKThI
YaCTHULl CTNIEHKOM, WIIK TPYHTOBAs Mopa.

¢ ot 4 gk )
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Puc. 3. Pe3ynbraThl uccieqoBaHmii: a - 3aBUCUMOCTH TOJI-
LIMHBI IUIEHKH OT Pa3phIBAIOLIETO HANopa; O - N3MEHEHNe
BEJIMYMH K - OT MaKCUMaJbHOIO AUaMeTpa YacTHUll IPyHTa.

k=As/AH, dmax=92 MMm.

Jlns npuMepa onpeaesiiM BepoITHOCTh 00pa3oBa-
HUSI TPYHTOBOM TMOPBI M3 YAaCTHI[ MaKCHUMaJIbHOMN
¢pakmum. [Ipennonaraem, 4To ans oOpa3oBaHUs
TPYHTOBOM TOPBI JOCTATOYHO TPEX YacCTHIl (m=3).
O0beM V, BMemAOMUKA TPU YACTHIIBI, OPUECHTHPO-
BOYHO MPHHUMAEM PaBHBIM YYETBEPCHHOMY O0BEMY
OJTHOW 4YacTHIBI MaKcHMaJbHOUW (pakiuu. Bepost-
HOCTh p BBIYHCIIUM KaK 4acTHOE OT JIeJICHHsI 00beMa
V' Ha Bechb 00BEM MOICTHIIAIONIETO CIIOSI CO CTOPOHBI
HUKHETO Obeda 3a BhIUETOM O0BhEeMa, 3aHUMAaEeMOT0
YaCTUIIAMU TPYHTa MaKCHUMAaJbHOW (pakiuu (CBO-
0OJHBIN OT Ppaku 00bEM TOJCTHUIIAIOIIETO CIION).

BrlunicneHHass Ha  OCHOBaHMHM  IPHUBEJCHHBIX
MPEANOIOKCHUN BEPOSITHOCTD TOSBICHHUS TPYHTOBOM
MOpBI JUTSL  TOJNMATHICHOBON auadparMbl MIOTHHBI
Tynananrckoit I'2C pasna 0,02 (V'=90-10"x",
m=3,1n=9,2-10"; cBoOOmHEIA OT (ppakuuu 0OBLEM
paBer 10,6 -10° m*, p=8,5-107"2).

Jlis BRIACHEHMsI HaJIe)KHOCTH NMPUMECHEHUS IMOJTHU-
STHJICHOBBIX TUICHOK B Ka4eCTBE 3KpaHOB U auadparm
NpU JCHCTBUU JJIUTEIbHBIX BBICOKHX HAMOpPOB Ha
yCTaHOBKE, CXeMa KOTOPO# MpecTaBiIeHa Ha puc.1.s,
OBUIM TIPOBEICHBI COOTBETCTBYIOIINE OIBITHL B mep-
BOH CEpHH ONBITOB IOJHMATHICHOBBIE TUICHKH pa3-
JUYHOU TOJIIUHBI PACIIONIarajiiCh HA CMEHHBIX KOJIb-
[ax pa3IUYHOTO JAMAMETPa, MOJCITUPYIOMIUX OJIH-
HOYHBIC T'PYHTOBBIC TIOPHI, BO BTOPOH CEPHU WCIIBI-
TBIBIMCH IUICHKHM ToJIuHOM 0,6 Mmm, Jekaiiyue Ha
TPYHTE, TPAHYJIIOMETPUUECKUI COCTaB KOTOPOTO MPH-
BEJEH BBIIIIE.

WcnpiTanus maeHok TommuHo# 0,2; 0,6 u 1,2 mm,
JIeXAIUX HA OJIMHOYHBIX mopax nuamerpamu 10 u 30
MM, TIOKa3ajd, 4YTO IUICHKH OCTAIOTCS LEIBIMU II0
UcTeueHnn Oomiee 22 MecsIeB MPH HAIOpE, COCTaB-
nsiromieM 80% OT MTHOBEHHO Pa3phbIBAOIIETO.

B ciyuae, koraa modMATHICHOBAS TUICHKA PacIio-
JOXKEHA HAa pPEaTbHOM TPYHTE, OHA BBIICPKHBACT
MTHOBEHHO BoO3pacTaroiiue Hamopsl 10 40 Kr/cM? u
HE TIOBpEeXJaeTcs B TeueHue Oosiee 18 mecsieB npu
HaIopax, PaBHBIX 25 Kr/cMm>,

Bo Bcex NpUBENCHHBIX OMBITaX yKa3aHHBIE CPOKU
HAJEKHOW pabOThI MOJUITUICHOBBIX IJICHOK HE SIB-
JSIOTCS TPENETbHBIMH, TaK KaK HWCIBITAaHUS ObUIH
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MPEKPALICHBI IO TEXHUIECKUM [TPUIHHAM.
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1. C uenbio CHIKEHUS HANPSHKEHUHN B TUIEHOYHOM
OPOTUBO(MIBTPAIMOHHOM ~ YCTPOHCTBE, OCOOEHHO
HAINpsDKEHHUH, BO3HUKAIONINX B pe3yibrate Aedopma-
M TeJla TUIOTUHBI B MECTaX MPUMBIKAHUS IUICHKH K
Oeperam, JHY ¥ COOPYKEHUSM, IIEIECOO0Pa3HO MPHU-
MEHATh B KOHCTPYKIHUSX CKIATJYaTBHIX -IUIEHOYHBIX
KOMIICHCATOPOB  JIOTIOJIHUTEIBHBIC  IUICHOYHBIC
HAKJIAJKH C TIOKPBITHEM MPUIIETAIONINX ITOBEPXHO-
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2. Ilpu runpocratndeckux Harmopax a0 50 u B03-
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MOKPBITHSI ¢ OeperaMu U COOPYKCHUSMH IO THILY
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BBIX MPOKIAIOK mupuHon 20 - 25 cm m TommuHo# 1
cm.
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PEATEHTHAS OBPABOTKA

Axmedova F. — npenoznasatens; Ibragimova A. — npenonasarens
CamapkaHICKHI roCyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIM HHCTUTYT

PearenrtHas 06paboTka — caMblif PacIpOCTPAHEHHBIH clIOCO0 KOHAULMOHUPOBaHUs. [ peareHTHOI 00paboTKu mpu-
MEHSIOT MUHEPAJIbHbIE U OPIraHUYECKUE COSIUHEHUS — KOATyIsHTbI, (QIOKYJISHTBI U U3BECTb.
KioueBblie cj10Ba: pacnpoCcTpaHEHHBIH, KOHAUIIMOHUPOBAHMS, TOHKOAUCIIEPCHBIX M KOJUIOMIHBIX 4acCTHL, pacupo-

CTPAaHCHHUEC 3ariaxa, MUHCPAJIbHBIX PEArCHTOB,

Reagent treatment is the most common conditioning method. For reagent treatment, mineral and organic compounds

are used - coagulants, flocculants and lime.

Key words: diffuse, conditioning, fine and colloidal particles, odor diffusion, mineral reagents

Reagent bilan ishlov berish eng keng tarqalgan konditsioner usuli hisoblanadi. Reagent bilan ishlov berish uchun
mineral va organik birikmalar qo'llaniladi - koagulyantlar, flokulyantlar va ohak.
Kalit so'zlar: diffuz, konditsioner, mayda va kolloid zarralar, hidning tarqalishi, mineral reagentlar

PearenTHas 00paboTKa — caMblii PacpOCTPaHEeH-
HBIH crioco0 koHaunuonupoBanus. [Ipu ee mpumMene-
HUM TPOUCXOIUT KOATyIALHUs — IMPOIECC arperanun
TOHKOJWCIIEPCHBIX W KOJUIOMIHBIX YacTHI, 00pazo-
BaHHE KPYIHBIX XJIOMBEB C M3MEHEHHEM (OpM CBs3U
BJIarH, YTO MPUBOAUT K M3MEHCHHIO CTPYKTYPHI OCaJI-
Ka ¥ YIYYIICHUIO €ro0 BOJOOTBOISIINX CBOUCTB.

s peareHTHON 00OpaOOTKM MPUMEHSIOT MUHE-
paJIbHBIE W OPTaHMYECKHE COSAWHEHUS — KOAaryJlsiH-
TBI, QJIOKYJISTHTHI U H3BECTb.

Cpemu MUHEpaTBHBIX PEareHTOB UCIOIB3YIOT CO-
nm xenesa (Fe*), amomunus (APY) u usects (CaO),
KOTOpBIE BBOIAT B 00OpadaThiBaeMblii OCaJIOK B BHJIE
10-porieHTHBIX pacTBopoB. Hawubonee sddexTus-
HbIM sBJsieTcs xjopHoe skene3o (FeCls), mpumense-
Moe B coueTanuu ¢ u3Becthio. [loza FeCls cocraBmser
5+8%, m3Bectm — 15+30% (IO cyxoMy BeIIECTBY
ocazaka). M3BecTh TakKe MCIONB3YIOT KaK CaMOCTOS-
TENBHBIN KOATyJISHT.

M3BecTh Takke HMCIONB3YIOT KaK CaMOCTOSTENb-
HBbIM KoaryisiHT. I3BecTh HEWTpaln3yeT KHCIIOTHI,
oOpasyronecss Ipd TUAPONH3E KOArylsHTOB, H,
BCTyHas B XMMHUYECKUE PEAKIHU C KHCIOTaMU U Op-
TAaHUYECKUMH BEIIECTBAMH, HAXOMSIIMMHUCS B OCAJ-
Kax, YTO COKpallaeT pacxojJ OCHOBHOTO peareHTa u
MpeJoTBpaIllaeT 3arHUBaHUE U, CJEeIOBaTeJIbHO, pac-
pocTpaHeHne 3amaxa ocagka. OIHOBPEMEHHO W3-
BECTh WTPaeT POJIb MPHUCATOYHOTO MaTepwia, U3Me-
HSIOUIETO0 CTPYKTYPY M MOBBIIIAET KECTKOCTh CTPYK-
TypUPOBAHHOIO OCaJIKa.

[Tpu 0O6paboTke ocagKa XJIOPHBIM KEJIe30M B CO-
YeTaHWH C W3BECTHIO B OCAIOK BBOJWTCS CHadaja
XJIODHOE JKENIe30, a 3aTeM H3BeCTh. Eciam XJiopHOoe
JKEeJIe30 BBOAMUTCA B OCAJOK IOCIE HU3BECTH, TO €ro
pacxon yBenuuuBaeTcs npumepHo B 1,3—1,5 pasza.

O} dekTHBHOCTh MPUMEHEHUSI MHHEPAJILHBIX pea-
TEHTOB B 3HAYWTENIBHONW Mepe 3aBHUCUT OT YCIOBHH
MPOBEJCHUS Tpoliecca 00paboTKu ocanka. Hawryd-
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IIFe Pe3yJabTaThl IOCTHTAIOTCS TPH COOIIONCHHUN
OTIPEIICTICHHONW MOCJICAOBATEIEHOCTH BBOJA pearcH-
TOB M HEPHOAOB pa3phiBa. YCTAHOBJIEHO, YTO IPO-
JOJDKUTEIBHOCTh MPEOBIBAHUS OCAIKa B CMECUTEIb-
HBIX KaMepax JOJDKHA COCTaBISTH: B MepBoid — 5—10
MUH.; BO BTopoi — 5—10 muH.; B OydepHoii kamepe —
15-30 muH.

HHE HaxXOIST OpPraHHYecKHue peareHThl — (PIOKyIsH-
THI.

DOKYJISHTBI — PACTBOPHMBIC B BOJIE BBICOKOMO-
JCKYJISIPHBIC BEIECTBA, MPUMEHSEMBIC I OTIelie-
HUSI TBEPAOU (ha3bl OT KUAKOCTH U OOpa3yrolIe ¢
HaxXOASAIIUMUCS B JKUAKOH (aze KOIOMIHBIMU U
TOHKO/IUCIIEPCHBIMU YaCTUI[AMH TPEXMEpHbIE CTPYK-
TYPBI (XJIOTIbS).

— 7 6

Puc. 1. CxeMa KOHIUIMOHUPOBAHHUS OCAIKOB MUHE-
paJbHBIMH peareHTamu. 1- momada ocaaka; 2 — CMECHUTEb
COJIH XKele3a; 3 — cMecuTesb n3BectH; 4 — OydepHas kame-
pa; 5 — Hacoc-mo3aTop; 6 — BUHTOBOW HAacoc-103aTop; 7 —

00paboTaHHBIN 0CATIOK

J103bI XUMHYECKHX PEarcHTOB JJIs KOAryJlIupOBaH-
HBIC OCAJIKOB 3aBHUCSAT OT YJICJIBHOTO CONPOTUBIICHHUS
OCaJIKOB: 4YeM OHO BBINIE, TeM OOJbBIIE PEarcHTOB
Tpebyercst s ero CHKeHus. [103bI peareHToB, pe-
KOMEHIYEeMBbIE JIISI Pa3HBIX OCAIKOB M Pa3HBIX PEXKH-
MOB CTAOMJIH3AIHH, PA3THYHBI.

J103pI MUHEpANBHBIX PEarcHTOB MPHU MOJTOTOBKE
0CaJIKOB K 00E3BOXKUBAHUIO OIPEIEISIOT M0 (hopMy-
e:

=K (VR+P-0,0011[/C),

rae K — koadunuent, 3aBUcAININA OT BUIA U XH-
MHYECKOTO COCTaBa KOAarylisHTa W OT BUAA OCalKa
(TIpy KoaryJsiiuy OCajika XJIOPHBIM JKeJIe30M B COYe-
TaHuu ¢ u3Becthio K = 0,25 (st cOpoKeHHOTO Ocaji-
Ka), 1o03a xyopHoro xene3a 30—40% mo3e1 u3BecTH];
R =r10"- yIeIbHOE COMPOTHBIICHUE OCA/IKa, CM/T;
P — Bnaxnocth ocagka, %; C — KOMHYECTBO CyXOTO
BemiecTBa ocanka, %; Il — memnouHocTs ocagka mo
KOAryJISIUH, MT3KB/II.

PexomeHmyeMbie T03BI PEareHTOB U PE3YIbTAT UX
MPUMEHEHMsI JUIsl 00paOOTKU OCHOBHBIX BHJIOB OCAJI-
KOB TIpuBeIeHbI B Tabin. 1. MeHbIMe 3HA4YeHUs 1103
MPUMEHSIOT 711 Me30(HIBHOTO PeKruMa, OOJIbIIHE —
JUTSL TEPMO(HITEHOTO.

KoHaunuoHupoBaHue MHUHEPaTbHBIMH peareHTa-
MH XapaKTepU3yeTcsl PAAOM CYIISCCTBEHHBIX HEJIO-
CTaTKOB, K KOTOPBIM OTHOCSATCS: OOJBIIIONH Maccco-
BBIIl pacxo/Ji pearcHTOB U 3HAYMTEIIbHOE MOBBIIICHHE
30JIbHOCTH 00E€3BOXKEHHOTO OCajiKa; BBICOKAas KOPPO-
3HOHHAsI aKTUBHOCTb PEAreHTOB; TPYAHOCTH C TPAHC-
MOPTUPOBKOM M XpaHEHUEM; yBEIMYEHUE TBEPAOH
(hasbl ocazka BCIEICTBUE BHECEHUS OOJIBIIOTO KOJIH-
gectBa (10 40%) OaJLTaCTHBIX BENIECTB .

B oTeyecTBeHHOW MPaKTHKE IIMPOKOE MPHMEHE-

Tabnuma 1
PexoMeHayeMbIe 103bI PeareHTOB Uil PEABAPUTEIb-
HOH 00paboTKM 0CaIKOB
Jlo3a pearenTos, % R,
Bt ocanxa Ruex 1072, | (o macce cyxoro i 0_'{’5’
cMm/T BEIIECTBA) y
FeCL] CaO | » | ™'
CrIpoit ocanok mep-
BHUYHBIX OTCTOMHHU- | 50-500 |[1,5-3| 6-10 [7,5-13| 5-40
[KOB
COpoKeHHBIH oca-
ITOK TIEpBUYIHBIX 350-1800| 3-4 | 8-10 |11-14|20-40
OTCTOMHHUKOB
'Y IIIOTHEHHBIH aK-
BB w1 (YAH) 800-5000| 6-9 |17-25 |23-34|40-60
Cmechb: ocalloK mep-
BUYHBIX OTCTOMHU- |200-1200| 3-5 | 9-13 | 12-18|10-50
koB 1 YA
COporeras i 120014 6 | 1220 1626 |10-60
MPOMBITasi CMECh 1600

Jlns  00e3BOKMBaHUS OCAJKOB CTOYHBIX BOJI
Hanboyee IMUPOKOE MPUMEHEHUE MOJTYYWIA CHHTE-
TUYECKUE (IIOKYISTHTHI — MOJHMAKPHIAMHI] U COTIOIH-
MEpHI Ha €ro OCHOBE.

IMomakpunamun (ITAA) npumensieTcst mpu oopa-
0OTKE 0CaJIKOB CTOYHBIX BOJI aKKyMYJISSTOPHBIX 3aBO-
JIOB, IIEXOB TaJbBAHMYECKUX IOKPBITUA MAIIUHO-
CTPOUTENBHBIX 3aBOJIOB, FA300YUCTOK KOHBEPTEPHBIX
nevei u mp.

B ocankax craHumii OHMOJIOTMYECKOW OYMCTKU
CTOYHBIX BOJI B OCHOBHOM COJIEpXKaTCs OTPHUIIATEIIHHO
3apsDKEHHBIC YACTHIBI, MO3TOMY IS (PIOKYISIHA
TaKUX OCAJIKOB TPEOYIOTCSI KATHOHHBIC (DIOKYIISTHTHI.

OOBIYHO B 0CaJIOK (DJIOKYJISIHT BBOJSAT B BUJIE pac-
TBOpoB c koHueHtpamueit 0,01-0,5% mno akTuBHOU
yactu. VX mo3a npu ¢unbtpoBaHuu coctasiser 0,2—
1,5% Ha cyxoe BemiecTBO ocaaka. Haubonee mupoxo
CHHTETHYECCKHE (IOKYISTHTBI MCIONB3YIOT MPH IECH-
Tpu(QYrUPOBAHUN OCAJIKOB CTOYHBIX BoJ. Jlo3a duio-
KyistHTa 1ipu 3ToMm coctasisier 0,15-0,4%, uro mo3-
BOJISIET JOCTHTHYTH 95- 96% 3¢ddexrtuBHOCTH 3am€Ep-
JKaHUs TBepIOoH (a3bl.

JlntepaTtypa:

1. Anekcees B.1. IIpoextupoBanue coopyxeHuit nepe-
pabOTKK M YTHUIIU3ALUK OCAJKOB CTOYHBIX BOJ| C HCIOJIB30-
BAaHHEM OJJIEMEHTOB KOMIIBIOTEPHBIX HH(POPMALMOHHBIX
TexHoJoruii: yueoHoe nocodue / B.1. Anekcees, T.E. Bu-
HOKypoB, E.A. [lyrages. — M.: U3n-Bo ACB, 2003. - 176 ¢

2. bnaropazymoBa A.M. O6paboTka U 00€3BOXKHBAHUE
0CaJIKOB TOPOJACKUX CTOYHBIX BOJ: y4deOHOe mocobue. —
CII6.: U3n-Bo Jlaus, 2014. — 208 c.

3. O0OpaboTka M yTHJIM3ALUS OCAIKOB MPUPOAHBIX H
CTOYHBIX BOJ: yueOHoe mocobue / B.UM. Kuuurun, E.J.
Ianarus. — Camapa, 2008. — 204 c.

4. BonootBenenue: yuebHoe nocobue / F0.B. BopoHos
[m op.]. — M.: U3n-Bo ACB, 2014. - 416 ¢

81



MMpobaembl apxumekmypbl U cmpoumenscmed

2022, Ne1

YK 656.13

OLEHKA BPEJHBIX BBIBPOCOB ABTOTPAHCIIOPTA HA ABTOMOBMJIBHBIX TOPOI'AX

Anunos O.K., nonent Xynoépos L.T., cr.npenogasarens; Mamanos T. cTyaeHt
Joxnzakckuit [lonmutexunyecknit MuctutyT,

B aT0i1 cTaThe npuBeneHa pa3paboTKa METOIMYECKUX PEKOMEHIAUH U IPIMEHEHHS HX Pe3yIbTaTOB B MPOU3BOACTBE
B IIEJISIX YCOBEPILEHCTBOBAHMUS 3KOJIOTHYECKOH 6€30MacHOCTH IBU)KEHUSI aBTOMOOMIIBHOTO TPAHCIIOPTA.
KuroueBble c10Ba: TPaHCIIOPT, TPAHCIIOPTHBIE 3a/1a4H, SKOJIOTHYECKIE MaTeMaTHYeCKHe 3a/1a41, BPEAHOE BEIIECTBO.

Magolada avtomobil transportining ekologik xavfsizligini oshirish magsadida uslubiy tavsiyalar ishlab chiqish va
ularning natijalarini ishlab chiqarishda qo‘llash ko‘zda tutilgan.
Kalit so'zlar: transport, transport muammolari, ekologik matematik muammolar, zararli moddalar.

The main recommendations of this article mainly analizing the rate of harmful elements the period of explotation of
the automobile impliments and its services to develop activity of automobile impliments of the explotation period.
Key words: transport, transport problems, the ecological mathematical problems, harmful substance.

HccnenoBanue 3arpsi3sHEHUST aTMOC(Epsl aBTOMO-
OWMJIBHBIM TPAHCIIOPTOM Ha CETONHSIIHUNA ICHb OYCHB
aKTyaJbHO. ABTOTPAHCHOPT MpEACTaBIseT CcoOon
OJIMH U3 OCHOBHBIX HCTOYHHKOB 3arpsi3HEHUS BO3/Y-
xa. B BBIXJIOMHBIX BEIOpOCax aBTOMOOWICH coxep-
)katcst okeugpl azora (II) NO u (IV) NO,, yrapHbii
ra3 (CO,), yriaeBoaopo/ibl, caxka — MPOJAYKThI HETIOJ-
HOTO CrOpaHMs TOIUIMBA, cepHUCTHIA ra3 (SO»), Td-
JKeNble MeTayuTbl. Kaxkiplii aBTOMOOMIIb BBIACTSIET 110
4 xr sTux BemecTB 3a cyTku. 3a 100 kM myTH aBTO-
MOOMIIb HCHOIB3YET CTONBKO )K€ KUCIOPOAA, CKOIBKO
YEJIOBEK 3a BCIO CBOIO JKHU3Hb. YCTaHOBJIEHO, YTO
€XeroJHO OJMH JIETKOBO aBTOMOOWIIb, moriomas 4
T MOJICKYJIPHOTO KHCIOpPOJa, BEIIEISET B aTMoc(e-
py 0,8 T CO, o 40 kr pa3HbIX OKCHIOB a30Ta, 10 200
KI' YTJIEBOJIOPOJIOB, a, KPOME TOTO, CaxKy, TETPadTUII-
CBHHEII U JIp. BemiecTna [1].

B cocTaB BBIXJIOITHBIX Ta30B BXOAAT MHOXKECTBO
omacHbIX BellecTB. HamOousplnyl0 OmacHOCTh Mpea-
CTaBJIIIOT OKCHJBI a30Ta, mpuMepHo B 10 pa3 Gonee
OTIaCHBIE, YeM YTapHBIA Ia3, A0S TOKCHYHOCTH ajb-
JIETUJI0B OTHOCUTENILHO HEBEJIMKa U COCTaBseT 4—35
% ot o01eld TOKCHYHOCTH BBIXJIONMHBIX Ta30B. Tok-
CHYHOCTD Pa3IMYHBIX YTICBOJOPOJIOB CHIBHO OTIH-
gaercs. HempenensHbIE YTICBOZOPOIBI B HPUCYT-
CTBHH AMOKCHIA a30Ta (POTOXMMHUUECKH OKUCIISIOTCS
o0pa3ysl S0BUTHIE KUCIIOPOJCOJAEPHKAIINE COETUHE-
HUsT — cocTtaBiisromue cMoroB [1, 2]. KauectBo g0-
JKUTAaHWS HA COBPEMEHHBIX KaTajJM3aTopax TaKOBO,
yto joisi CO mocne katanuzatopa o0srdHO MeHee 0,1
%. OOHapyXeHHbIC B Ta3aX IONUIMKINIECKHE apo-
MaTHUYECKUE YIIEBOJOPOIbl — CHIIbHBIE KaHLEpoTre-
Hbl. Cpenu HUX Haubosee n3yueH OEH30IUPEH.

Kpome TOTO, TpH HCHOIB30BAaHUM CEPHUCTHIX
OCH3MHOB B OTXOJSIINE Ta3bl MOT'YT BXOJUTH OKCHIBI
Cephl, MPH NPUMECHEHHU STHIUPOBAHHBIX OCH3UHOB
— cBuHen (TerpastuicBuHen), OpoM, XJop, UX CO-
eauHeHus. CuuTaercs, 4To a’dpo30Jid TaJOUAHBIX CO-
€IMHEHNI CBHMHIIA MOTYT HOJBEPTaThCS KaTAIUTHIC-
CKUM H (POTOXMMHYECKUM IPEBPAIICHHUSIM, YIaCTBYS
B 00pa3oBaHUU CMOTa.

K OCHOBHBIM TOKCHYHBIM BEIOpOCaM aBTOMOOWIISL
oTHOCsTCA: OTpaboraBmme rasel (OI'), kapTepHbie
rassl M TOIDIMBHBEIEC ucnaperus. OTpaboTaBiine rasbl,
BEIOpacHIBa€MEbIC IBUTATEIIEM, COMIEP)KAT OKHChH YTIie-
pona (CO), yraeBogopoasl (CxHy), okucibl a3ora
(NOx), Oen3z(a)nupeH, anbpaerusl u caxy. Kaprep-
HbIE Ta3bl — 3TO CMECh YacTU OTPaOOTaBLIMX I'a30B,

MPOHUKIICH Yepe3 HETUIOTHOCTH TOPITHEBBIX KOJEIl B
KapTep ABUraTess, ¢ HapaMu MOTOPHOTO Macnia. Tom-
JMBHBIC UCHIAPCHUS MOCTYIAIOT B OKPYKAIOIIYIO Cpe-
Iy U3 CHCTEMBI IMATAHUS JABHUTATENS: CTHIKOB, IUIAH-
roB u T.1. PacmpeneneHne OCHOBHBIX KOMIIOHCHTOB
BEIOPOCOB Yy KapOIOPAaTOPHOTO JBUTATEINS CIICIYIO-
miee: orpaboTabmue rasel comepxkar 95% CO, 55%
CxHy u 98% NOx, xaprepnbie ra3sl mo — 5% CxHy,
2% NOx, a toruBHble ucnapenus — 10 40% CxHy.
(2, c. 46)

B ob6mem cimydae B cocTaBe OTpabOTaBIINX ra3oB
JBUTATEJICH MOTYT COACPIKATHCS CIEAYIOIINE HETOK-
CHYHBIE M TOKCHYHBIE KOMIOHEHTH: O, Oz, O3, C,
CO, CO», CH4, CyHm, ChHnO, NO, NO2, N, N», NH3,
HNO;, HCN, H, H,, OH, H,O. YyBcTBUTEIHHOCTD
HACEJCHUSI K [EHCTBUIO 3arps3HEHUs aTMoc(epsl
3aBUCHT OT OOJIBIIOTO YHCla (PAKTOPOB, B TOM YHCIIC
OT BO3pacTa, Mmoja, OOIIEro COCTOSIHHUS 3I0POBBS,
MUTAHUS, TEMIICPATYPhl ¥ BIAKHOCTH U T.JI.

Jluna moXXmwioro Bo3pacTta, IETH, OOJBHBEIE, Ky-
PWIBIINKH, CTPAAAIONINE XPOHHYECKUM OpPOHXHTOM,
KOPOHAPHOW HEJOCTATOYHOCTBIO, aCTMOM, SIBIISIFOTCS
Oonee ysa3BuMmbIME. Cpenu (HaKTOPOB MPSIMOTO JEH-
CTBHA (BCE, KPOME 3arps3HEHUSI OKpYXAromeH cpe-
JIbI) 3arps3HEHHE BO3JyXa 3aHUMAaeT, OE3yCJIIOBHO,
[IepPBOE MECTO, MOCKOJBKY BO3AyX — MPOIYKT He-
NpepBIBHOTO motpebienus opranusma [3, 4]. Hbixa-
TENbHAsI CHCTEMa YeJIOBEKa UMEET PSl MEXaHHU3MOB,
MIOMOTAONINX 3alUTUTh OPTraHW3M OT BO3ACHCTBHS
3arpsisHUTENCH Bo3ayxa. Boyiocku B HOCY OT(hWIIB-
TPOBBIBAIOT KpYIHBIE YacTUIBl. JIumkas ciamsucras
000JI0YKa B BEpXHEH YaCTH IBIXaTEIBHOTO TPAKTa
3aXBaTHIBACT MEJKHE YACTUIIBI U PACTBOPSIET HEKOTO-
pBIe Ta30BbIe 3arps3HATENH. MeXaHU3M Helpou3-
BOJIFHOTO YMXAHWS W KalUlsl yIAlseT 3arps3HCHHBIC
BO3/yX W CIIU3b NPH PA3IPaKCHUH JBIXaTCIBHOW CH-
CTEMBEI.

ToHKHE YACTUIBI MPEACTABISIOT HAUOOIBIIYIO
OTIACHOCTD ISl 3I0POBBS YEIOBEKA, TaK KaK CII0CO0-
HBI TIPOATH Yepe3 eCTECTBEHHYIO 3AIIUTHYIO 0007I0Y-
Ky B JICTKHE. BipixaHue 030HA BBI3BIBACT Kallleb,
OJIBIIIKY, TMTOBPEXKIAET JICTOUYHBIC TKAHU U OCIIA0JsIeT
UMMYHHYIO cucteMy. OCHOBHBIMU MPEICTABUTEIISIMU
AIBIETH/IOB, ITOCTYNAIOINX B aTMOC(HEPHBIH BO3IYX
¢ BBIOpOCaMU aBTOMOOWIICH, SIBJISIOTCS (opMalibie-
TH] ¥ aKpolienH. JeficTBue GopManbpaernia Xxapakre-
pHU3yeTcs pa3apaxkaroniuM d3PPEKTOM MO OTHOIIECHHIO
K HepBHOM cucteMe. OH MopakaeT BHYTPEHHHE Opra-
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Hbl U aKTUBUPYET (PEPMEHTHI, HapyliaeT OOMEHHbIC
IPOIIECCH B KJIETKE IyTeM IOAABIICHHUS [IUTOILIa3Ma-
THUYECKOTO U SAEPHOTO CHHTE3A.

Buonormueckoe  geiictBue  (HOTOOKCHAAHTOB
(cMech 030Ha, TUOKCHIA a30Ta ¥ (OpPMAaNbICTHIA) Ha
KJICTOYHOM YPOBHE IOJOOHO AEHCTBUIO pPaHalIliH,
BBI3BIBACT IICMTHYIO PEAKIMIO0 KIETOYHBIX IOBPEXKIC-
Huil. Yraesogopoasl (CxHy) uMEOT HenpusTHbIC
3amaxu. CxHy pa3gpaaroT riasa, HOC ¥ OY€Hb Bpe/-
HBl 111 (itopel U daynsr. CxHy ot mapoB OeH3uHa
TaK)Xe TOKCUYHbIE, TomycKaeTcs 1,5 mr/m? B ieHs [4].

OKcHIBI CBUHIIA HAKAIUIMBAIOTCS B OPraHu3Me de-
JIOBEKa, MOMajiasi B HErO Yepe3 KUBOTHYIO U PACTH-
TeNpHYIO muiy. CBHHEI[ U €r0 COSAUHECHUST OTHOCST-
sl K KJIaCCy BHICOKOTOKCHYHBIX BEIIECTB, CIOCOOHBIX
NPUYMHUTD OLTYTHMBIA BpPEX 3IOPOBBIO0 UEIOBEKA.
CBuHeIl BIUSET HA HEPBHYIO CUCTEMY, YTO IPUBOJHUT
K CHIDKCHHUIO MHTEIUICKTA, 4 TAK)XKE BBI3BIBACT U3ME-
HEHUsT (PU3UYCCKON aKTHBHOCTH, KOOPIUHAIIUH, CITy-
Xa, BO3JICICTBYET Ha CEPACYHO-COCYUCTYIO CUCTEMY,
IPUBOJIA K 3a00JI€BaHISIM CEpALa.

TeopuTuecKuM aHAIM3aM MPEBEICHO CIICAYIONIUE
PE3YNbTaThl U BBIBOJIBI:

- 3a 1 yac Ha y4actke nnuHoit 100 M, BeIOpaHHOM
BO3JIC IIKOJBI, ObUTO 3aduKcHpoBaHO 189 JerKoBBIX
aBToMoOuie, 15 rpy30BBIX aBTOMOOWIICH, 6 aBTOOY-
coB u 30 nIM3eNbHBIX TPY30BBIX aBTOMOOMIEH. Beero
240 enquHUL aBTOTPAHCIIOPTA.

- OOmuii myTh, NPOHUIECHHBII BBIIBJICHHBIM KOJH-
YECTBOM aBTOMOOMIICH Ka)K/I0TO THIIA 33 | Jac paBeH:
JUTSL JITKOBBIX aBToMoOwmiel — 18,9 kM, st rpyso-
BBIX aBTOMOOWIeH —1,5 kM, 1715 aBToOyCcOoB — 0,6 KM,
JUTSL TA3ETBHBIX TPY30BBIX aBTOMOOMICH — 3 KM.

- KomndecTBo TOmMBa pa3HOrO BHIA, CKUTAEMO-
r'0 Ha BEIOPAHHOM y9acCTKE JBUTATEIISIMH aBTOMAIINH,
paccuuTaHHOe JiIs 3a()UKCHPOBAaHHBIX aBTOMOOHIICH,
HMEET CIICAYIOIINE 3HAUCHUS: UISI JIETKOBBIX aBTOMO-
Oounelt — 2,51; s rpy30BeIX aBTOoMoOWiend —0,5 m;
st aBTodycoB — 0,3 1; Juid IHU3ETBbHBIX TPY30BBIX
apromoOmiieii — 1 5. Bcero coxokeHo Ha IJaHHOM
yuactke 4,3 11 TOIIMBA.

- KomuuecTBO BBIIETUBIINXCS] BPEIHBIX BEIICCTB
B JIUTPax MO KKIOMY BUAY TOIUTHBA PABHO: MO OCH-
3uny — 26,4 1; no aqu3ensHoMy tomnusy — 0,17. Beero
BPEOHBIX BEmIECTB (YrapHBIA Ta3, YIIEBOJOPOIBL,
JUOKCHJI a30Ta) OBUIO BBIICICHO aBTOMOOMIISIMH
26,57 n. 3a 1 vac, ecu NPOU3BECTU PacyeThl, TO B
CyTKH 3T0 Oyzaer 637,68 11, 4TO KaK HaM KaXKeTCsl BbI-
IIe JOIYCTUMBIX CAHUTAPHBIX HOPM.

- Hanmnume cBuHIA, NOCTYHmAIOMIETO B OKpPY-
JKAIONIYIO Cpey M3 aBTOMOOWJIBHOTO TOTUIMBA, OBLIO
OTIPEJICNICHO, B PE3YJbTATE MCCICIOBAHUS PACTCHUM,
pactymmx mobnm3octd oT gopor. KoHIeHTparws
CBUHIIA 3aKOHOMEPHO YMCHBIIIACTCS B 3aBHCHMOCTU
OT PACCTOSIHUS OT JOPOTH, a Ha PACCTOSIHUM OKO-
10100 M cBUHEI MPaKTHYECKH He 0OHAPYKUBASTCS.

OCHOBHBIC TYTH CHIDKCHUS OKOJOTHYECKOTO
yiep6a OT TPAHCIIOPTA BBIACIATCS B CICAYIOIIEM:

1. YmeHbIIeHne coaepKaHusl BPEIHBIX BEIIECTB B
BBIXJIOTTHBIX Ta3ax. CxeMy paOOoThI ABUTATEINS HYXHO
U3MCHHTH TaK, YTOOBI PALMOHAIBHO HCIIOJIB30BATh
0oJiee HKOIOTMYECKH YHCTOE, YeM OEH3UH roprouee.

2. PanmonanpHasi opraHu3anys IBIKCHUS TPaHC-

nopra. YIydmieHHE W ONTUMH3AIUS JBIDKCHHUS
TpaHCIIOpTa HalleJIeHBl Ha JIy4YIIyI0 IUIAHUPOBKY JI0-
por W YIHI, CO3IaHWE TPAHCIOPTHBIX Pa3BS30K,
VIy4IIEHHE JOPOKHOTO MOKPBITHSI, KOHTPOJIb CKO-
POCTHOTO JIBIKCHUSL.

3. IlpumeHeHHE HOBBIX TEXHOJOTHUN CXKUTAHUS
TOIUTMBA 0€3 HMCIONB30BaHUS TETPAITUICBUHIIA, CIIO-
coOCTByHOMUX 00JIee TIOTHOMY CYKHTAaHHUIO TOTUTUBA.

4. Cozpmanue (MomuduKalys) ABUraTencH, wc-
MOJB3YIOMIUX aJbTCPHATUBHBIC TOIUTUBA. AJIbTEpHA-
TUBHBII TPaHCTIOPT — 3TO AJIEKTPOMOOWIH, IIpUMe-
HEHHE aJbTEPHATHBHOIO TOIUIMBA, HAIIPUMED, CIHPT.
B mepcriekTHBE — UCTIONB30BaHUE BOIAOPOA, TOTyYa-
€MOT0 MPH Pa3I0KEHUH BOJIBL.

5. 3amura ot myma.

6. DKOHOMHYECKHE MHHUIIMATUBBI 10 YIIPABICHHUIO
ABTOMOOWJIBHBEIM TIAPKOM W JIBI)KEHHEM. JKOHOMH-
YEeCKHE WHUIMATUBBI — HAJOT Ha aBTOMOOWIH, TOI-
JMBO, JAOPOTH, WHUIMATHBEI MO OOHOBIICHHIO aBTO-
MOOUIIEH.

7. PazpaboTtka W 000pyJOBaHUE TPAHCIOPTHHIX
CPEICTB TpPHUOOpaMHM, YJIABIUBAIONIMMUA HIH 00e3-
BPEKHUBAIONIMMHU BPEAHBIC 3arpsA3HSIONIUC MIPUMECH,
COJICpIKaIIneCs] B BBIXJIOMHBIX Ta3ax.

8. [IpoBeneHNE CHCTEMATHYESCKH OPTaHHU30BAaHHO-
T'0 9KOJIOTHYECKOTO HPOCBEIICHHsT paOOTHUKOB, 3aHI-
THIX B cpepe dKCIuTyaTanuu u 00CITy)KHMBaHUS TPaHC-
MOPTHBIX CPEJICTB.

CerozHsl SKOJIOTHYECKUAN ymiepd aBTOTPAHCIOpTA
OTPOMEH W MPOSIBIISIETCS HEMOCPEIACTBEHHO BO MHO-
THX SIBIICHUSAX: 3arps3HEHHE ITOYBHI, BOJBI, aTMOc(e-
PBI, aBTOTPAHCIIOPT CO3/1ACT LTYMOBBIE U DHEPreTHIe-
CKHE 3arpsi3HeHus. Bce 3To BeieT K 3HAYUTEIEHOMY
VXYIIICHUIO 30POBbSI M COKPAICHUIO JKU3HH Hace-
JICHUSI.

PasBuTHE pa3snUYHBIX BHUIOB TPAHCIOPTA, OCO-
OCHHO aBTOMOOMJILHOTO, MPOKJIaJIKa aBTOTPACC IMPH-
BEIM K MHOTOKPAaTHOMY YBEIHYCHUIO MPSIMOTO U
KOCBEHHOTO BO3JICHCTBUS TPAaHCIOpTa Ha JIIOICH.
OOycIIOBJICHHBIE (DYHKIIMOHUPOBAHUEM TPAHCIIOPTa
HeONIaronpusATHBIE SKOJIOTHYECKHE (aKTophl (Bpe-
HBIC Ta3bl, IIyM, BUOpAIHS U T.J.) HBIHE BO3JICHCTBY-
IOT HE TOJBKO HAa MACCaXUPOB, HO U HA MHOXKECTBO
JFO/IeH, KOTOpBIE HAXOAATCS BHE TPAHCHOPTHBIX
CpE/ICTB U KOMMYHHUKAIIUH.

ABTOMOOMITL 3arpsi3HsAET aTMoc(epHBI BO3AYX
HE TOJBKO TOKCHYHBIMHM KOMIIOHEHTAMHU OTpabOTaH-
HBIX Ta30B, MIAPaMHU TOIUIMBA, HO M MPOAYKTaMHU H3-
HOCa IIWH, TOPMO3HBIX HAKJIAAOK. OTpHUIIATETHHO
BO3/ICHCTBYET NPAKTHYECKH HA BCE COCTABIIIOLINE
ouocdepsl: atMocdepy, BOIHBIC PECYPCHI, 3EMEb-
HBIE pecypchl, Turocdepy u uenoneka [1].

BrIxjionHbIe Ta3bl aBTOMOOWIIEH, a TaKKe rasbl,
oOpa3syrolecs Py UCIAPSHUH TOILIMBA, MAaCla, CO-
nepxxar okono 200 xuMuueckux coeauHeHuil. B 3a-
BHCHUMOCTH OT OCOOCHHOCTEH MX BO3ICHUCTBHUS Ha Op-
TaHNW3M 4YeJIOBEKa YKa3aHHBIC 3arps3HSIONINE Belle-
CTBa nojapazaenstor Ha 7 rpynm (puc 1). [2].

B ropojckue BOmOEMBI U MOYBY MOMAAAIOT TOII-
JMBO W Maclia, MOIOIIME CpPEACTBA U TPs3HAs BoJa
nociie Moiku, caxxa. Hanbonpmuii yepd 310poBbio
HAHOCST MAIIUHEI, CTOAIINE B HEIOCPEICTBEHHOMN
OJIU30CTH OT JKWIIBIX 3/IaHHA.
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BmecTe ¢ Tem, aBTOTpaHCIIOPT 3aHMMAaET Ba)KHOE
MECTO B CIMHOW TPAHCIIOPTHOH CcHUCTeMe JH00ro
rocygapctBa. O mepeBo3ut Oonee 80% Tpy3oB u
BBHITIOJIHACT TIOJIOBHHY Maccaxkupoobopora [3]. Dto
00yCIIOBIIEHO €ro BBICOKOW MaHEBPEHHOCTBIO, BBICO-
KOH CKOPOCTBIO U CBOEBPEMEHHOCTBIO IOCTaBKU TPY-
30B, BBICOKOH MOOWIBHOCTIO, ONEPATUBHOCTHIO
yIIpaBiICHHUsI IEPEBO3KOM ACCAKUPOB H JIP.

CBuHeIl

Caxa

Vrneson
OpOIBI

Oxcun
a3ora

3arps3HAIoLIMe BEIIECTB.

Oxcun
YIIACPOT

Anbne-
THJIBI

\ 4

XuMHu4Jeckue
COEIMHEHUS

PI/IcyHOK 1- BI/IHLI 3arpsA3HAOIUX BEIIECTB B BBIXJIOI-
HBbIX ra3dax aBTOTpPaHCIIOpTa

B ycrmoBusx ropoja IBuratenb aBTOMOOWIS pabo-
taeT 30% BpeMeHu Ha xojoctoMm xoxay, 30 - 40% c
MOCTOSIHHOM Harpy3koi, 20 - 25 B pexumMe pa3roHa u
10 - 15% B pexxume TopmoskeHus. IIpu aTom Ha X0II-
CTOM XOJIy aBTOMOOWIIb BEIOpackiBaeT 5 - 7% okcupaa
yriepoga K o0beMy BCErO BBIXJIOBA, a B IPOIIECCE
JIBIDKEHUSI C TIOCTOSIHHOW Harpy3kol — Tompko 1 -
2,5%. 3HauuT B LIENAX CHWKEHHS BHIOPOCOB HEOOXO-
JUMO YCTPAaHUTh MPEMATCTBUS Ha MyTH CBOOOJHOTO
JIBIKEHHS TMOTOKA aBTOMAILMH, TO €CTh CO34aTh B
ropofax CeTH aBTOMAarumcTpajeid CKOPOCTHOTO IBH-
JKEHHS. DTO MO3BOJISET CYIIECTBEHHO ITOBBICHTH IIPO-
MYCKHYIO CIIOCOOHOCTH IyTEH COOOIEHHUS,COKPATHTh
gucino JTII, u3onupoBaTh «CHAIBHBIE» PAlOHBI H
o0LIecTBeHHbIE HEHTPBI OT KOHLEHTPUPOBAHHBIX TO-
TOKOB TPAHCIIOPTHBIX CPEICTB, M YIYUIIUTh TaM KO-
JIOTHYECKYI0 0OCTaHOBKY.

ITo oueHkaM 3KOJIOTOB aBTOTPAHCIOPT 3aMETHO
COKpalIsieT CPEeIHION MPOJOJDKUTEIBHOCTh JKU3HU
HaceJleHUsl.

B cBs3u ¢ oTHM, BO3HHKaeT ocTpas HEoOXOomu-
MOCTb B OCYILLECTBJIEHUM TaKUX MEPOIPUATHUI, KOTO-
pbie Obl TO3BOJIMIM CHH3WTH BBIOPOCHI aBTOTpPAaHC-
nopTa U OClabUTh €ro HEeraTMBHOE BO3JIECHCTBHE Ha
OKPYKaIOLIYIO Cpeny.

HccrnenoBanusimu psiia aBTopoB [4] paspaborana
CUCTEMa MEPONPUATUA IO CHW)KEHHUIO 3arps3HEHUs
aTMoc(epHOTO BO3TyXa aBTOTPAHCTIOPTOM:

- 3aMeHa JABuWrateyd Ha 0oJjiee SKOHOMUYHBIA U
MEHE TOKCUYHBII

- 3aMeHa ToruIiBa (yIy4IleHHe KauecTBa, anbTep-
HATUBHBIC BUIBI TOIUINBA);

- COBEPIIICHCTBOBAHHUE pabovero mporiecca JIBUra-
Tes,

- paclIMpeHHEe MapKa U UCIONb30BAHUSA MYHUIU-
MAJBHOTO 3JIEKTPOTPAHCIIOPTA.

- KaTaJJUTUYECKUM JOKUT BBIXJIOIHBIX I'a30B;

- (buIbTpaIUst TBEPABIX YACTHUIL;

TakuM 00pa3oM, JKOJIOTHYECKOE Oaromoiydue
OKPY>KaIoLel cpelibl - 0CHOBA CTAOUIIBHOTO Pa3BUTHUS
rocyapcTBa i MEPOBOTO COOOIIECTBA B TIETIOM.

Jiist Toro 94TOOBI COXPaHWTH YEJIOBEUYECTBY ABTO-
MOOWIIb HEOOXOIUMO €CIIM HE UCKIIOYUTh, TO CBECTU
K MUHUMYMY BpeIHbIE BEIOPOCHL.
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CHO'KINDIDAN NAMLIKNING BUG'LANISHI

Abdiganieva G.K. — Berdaq nomidagi Qoraqalpoq davlat universiteti

Ushbu maqolada suvni cho'kindidan drenajlash usullari bilan maksimal mumkin bo'lgan ajratish usullari ko'rib
chiqiladi va kapillyar assimilyatsiyadan so'ng u suvsizlanishning yakuniy bosqichi bo'lib qoladi - ochiq havoda quritish.
Ushbu jarayonni muvaffaqiyatli yakunlash sizga drenajlangan loydan tuprogni minimal miqdorda namlik bilan olish

imkonini beradi, keyin uni yo'q qilish kerak.

Kalit so'zlar. Cho'kma, drenaj, assimilyatsiya, suvsizlanish, kinetika, issiqlik va namlik, modda, jarayon, nazorat,

muvozanat, utilizatsiya, tuproq.

B maHHO# cTaThe paccMaTpPUBAIOTCS CIIOCOOBI TIOTyYEHHsT MAKCMMAIILHO BO3MOYKHOTO OTIEJIEHHS BOBI OT OCaIKa Me-
TOJaMH JPCHAXKA, a TAKKe MOCIe KAMMULIPHON aCCUMIIISIIMNA OCTACTCS 3aKIIOYUTEIBHBIM TAllOM €ro 00€3BOXKHBAHHS -
CYIIKOW Ha OTKPBITOM BO3[yXe. YCIENIHOE 3aBEPIICHNUE 3TOTO MPOIECCa MO3BOJIUT BaM TOJYYHTh OT BBHICY)KEHHOTO M
MOYBY C MHHUMAJIBHBIM KOJIMYECTBOM BJIATH, KOTOPYIO 3aTeM HEOOXOIMMO YTHIH3UPOBATh.

KunroueBbie ciaoBa. Ocajiok, IpeHax, aCCHMIIANNS, 00€3BOKHBaHNE, KHHETHKA, TEIUIO W BJIara, BEIIECTBO, MIPOIIECC,

KOHTPOJIb, 6anch, yTunusanus, 1mmovsa.

This article discusses the methods of obtaining the maximum possible separation of water from the sediment by
drainage methods, and also after capillary assimilation remains the final stage of its dehydration - drying in the open air.
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Successful completion of this process will allow you to get soil from the drained silt with a minimum amount of moisture,

which then needs to be disposed of.

Keywords. Sedimentation, drainage, assimilation, dehydration, kinetics, heat and moisture, substance, process,

control, balance, utilization, soil.

Cho'kma tarkibidan suvni drenajlash usullari bilan
maksimal mumkin bo'lgan ajratish, shuningdek,
kapillyar assimilyatsiya gilishdan so'ng, uning suvsiz-
lanishining yakuniy bosqichi qoladi - ochiq havoda
quritish. Ushbu jarayonni muvaffaqiyatli amalga
oshirish sizga keyinchalik utilizatsiya qilinishi kerak
bo'lgan minimal namlik miqdori bo'lgan tuproq olish
imkonini beradi.

Loyni quritish jarayonining kinetikasi deganda
uning namligining vaqt o'tishi bilan kamayib borishi
gonuniyligi tushuniladi. Bu holda, [1] ga binoan har
ganday nam jism uchun namlik va harorat
darajasining o'zgarishi tananing o'zida ham, uning
yuzasining atrofdagi havo bilan chegarasida ham
issiglik va namlik o'tkazish jarayonlari o'rtasidagi
bog'liglikka bog'liq. Tashqi (nazorat qilinmagan)
atrof-mubhit sharoitlari (namlik tanqisligi, shamol
tezligi) va ichki (nazorat qilinadigan) sharoitlar -
suvsizlantirish inshootlariga chiqarilgunga qadar
cho'kindining siqilish darajasi, suvsizlantirish joyiga
loy kirishining balandligi bilan belgilanadigan
dastlabki namlik [2] ishda keltirilganidek butun
loyqani quritish jarayoni (loylar isitish davridan
keyin) ikki bosqgichga bo'linadi: namlikning doimiy
pasayishi davri (loylarning harorati doimiy) va bir

davr. pasayish  tezligi  (loylarning  harorati
o'zgaruvchan) natijasida.
Quritish boshida loylarlning namligi chiziqli

gonunga muvofiq vaqt o'tishi bilan kamayadi (quritish
egri chizig'i to'g'ri chiziqqa yaqin): quritish tezligi va
loylarlning sirt harorati doimiy bo'ladi.

Keyingi bosqichda loylarl namlikning ma'lum bir
giymatiga (kritik) etadi, undan vaqt o'tishi bilan uning
sirtining harorati ortadi va suvsizlanish tezligi
pasayadi (to'g'ri chiziqdan quritish egri chizig'
asimptotik  ravishda egri chiziqga aylanadi).
muvozanat namlik  miqdoriga  yaqinlashadi).
Muvozanat namligi - bu moddaning markazining
harorati uning sirtining haroratiga teng bo'lgan
moment (harorat gradienti nolga teng). Muvozanatli
namlikka erishilganda, loylarlning namligining
keyingi pasayishi kuzatilmaydi.

WMo w1 -

Rasm- 1. Loyni suvsizlantirish joyining modeli: 1 -
doimiy kesma maydoni bo'lgan plastik idish; 2 - cho'kindi
qatlami; 3 - elastik s1zdirmazlhik bilan supernatant suvni
tushirish uchun teshiklar; 4 - yuqori drenaj qatlami (qum,
gruss); 5 - pastki drenaj qatlami (shag'al); 6 - filtratni olib

tashlash uchun filial trubkasi

Tabiiy omillar ta’sirida ochiq havoda vodoprovod
suvi loyini quritish jarayonining xarakterini o‘rganish
uchun suvsizlantirish agregati modeli tayyorlandi,
uning asosiy prinsipi 1-rasmda ko‘rsatilgan. Suvsiz-

lantirish maydonchasi modeli uni to'ldirishning turli
balandliklarida va har xil ob-havo sharoitlari ta'sirida
amalga oshirildi. Oldindan siqilgan loy suvsizlanishga
duchor bo'ldi, chunki oldingi amaliy sinovlar gravi-
tatsiyaviy siqilish va drenaj usullaridan foydalangan
holda loyni quyugqlashtirish jarayonlarining tezligi va
samaradorligi, shuningdek, loydan namlikning kapil-
lyar yutilishi haqida to'liq ma'lumot berdi.

Suvsizlantirish maydoniga siqilgan cho'kindi kiri-
shining balandligi dastlabki tajribalar asosida, shu-
ningdek, cho'kindilarni joylashtirish uchun ajratilgan
hududning haddan tashqari oshirilgan maydonini
(kamida 20 sm) chiqarib tashlash va past darajadan
gochishni hisobga olgan holda aniqlangan. ishlov
beriladigan qatlamning balandligi (40 sm dan osh-
masligi) natijasida yuzaga keladigan pastki cho'kindi
qatlamlarini quritish samaradorligi.

Bir martalik to'ldirishning turli balandliklarida
(20, 30, 40 sm) suv loyini quritish kinetikasini
o'rganish uchun bir vaqtning o'zida to'g'ridan-to'g'ri
quyosh nuri ta'sirini istisno qilmasdan ochiq
maydonda joylashgan cho'kindi suvsizlantirish
joylarining uchta bir xil modeli ishlatilgan, shamol va
atmosfera yog'inlari. Parallel cho'kindi namunalaridan
olingan ma'lumotlarga ko'ra, nazorat qilinadigan
parametrlarning o'rtacha qiymati aniglandi. Shuni
ta'’kidlash kerakki, tadqiqot jarayonida atmosfera
suvini cho'kindining sirtidan o'z vaqtida olib
tashlashni tashkil etish zarurligi aniq bo'ldi, chunki
uning suvsizlanishi jarayonining davomiyligi sezilarli
darajada oshadi.

Loyni ochiq havoda quritish jarayoni namlikning
(ham suyuq, ham gazsimon shaklda) pastki
qatlamlardan sirt qatlamlariga, keyin esa sirtdan atrof-
muhitga o'tishi bilan shartlanadi. Bu jarayonning
intensivligi suvning qattiq faza bilan bog'lanish
shakllari bilan belgilanadi, shuning uchun ham ilmiy
adabiyotlarda [1, 4] quritish jarayoni fizik-kimyoviy
deb hisoblanadi. Suvsizlangan loy qatlamining
balandligi  asta-sekin  pasayib  borayotganini
ko'rsatadigan gistogrammalar sirt, markaziy va
chuqur gatlamlarda ma'lum bir vaqtda uning namligi
to'g'risida ma'lumot beruvchi gismlarga bo'linadi.

Quritish jarayonining oxirida suvsizlangan cho'-
kindi qatlamining zonalariga an'anaviy bo'linishning
murakkabligi tufayli namunalar ikki nuqtadan - sirt va
pastki gismdan olindi. Namlik bug'lanishining
intensivligini belgilaydigan iqlim omili sifatida grafik
harorat va nisbiy namlik qiymatlari natijalaridan
hisoblangan havo namligi tanqisligining kunlik
giymatlarini ko'rsatadi.

Rasm-1da keltirilgan ma'lumotlar suvsizlantirish
joyidagi loy qatlamining dastlabki balandligiga qarab
quritish intensivligidagi farqlarni aniq ko'rsatadi.
Shunday qilib, 20 sm balandlikda quritish jarayoni
juda qisqa muddatli bo'ladi: 42 kundan keyin
suvsizlangan loy butun balandlikda 30% namlikka
etadi, kek qatlamining balandligi esa 5,5 sm ni tashkil
qgiladi, bu esa mos keladi. hajmining deyarli 4 barobar
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kamayishi. 30 sm to'ldirish balandligida loyni quritish
jarayoni (1-rasm) uzoqroq: sirt qatlami 42 kun ichida
30% namlik darajasiga yetdi va pastki qatlam - ikki
oydan ko'proq vaqt o'tgach (66 kun), tort balandligi
edi. 8,5 sm, bu boshlang'ichga nisbatan 3,5
baravardan ko'proq hajmning qisqarishiga to'g'ri
keladi. Namlik miqdorining pasayishining eng
cho'zilgan tabiati 40 sm bo'lgan bitta cho'kindi
yuklash qatlamining balandligida kuzatiladi (1-rasm).

Dastlabki 6-8 kun ichida suvsizlangan loy
qatlamining balandligi va namlik miqdori (markaziy
va chuqur qatlamlar) deyarli o'zgarmaydi. Ushbu
hodisaning mumkin bo'lgan tushuntirishi, keyingi
namlik va issiqlik o'tkazuvchanligini ta'minlash uchun
loylarlni  isitishning uzoqroq muddati bo'lishi
mumkin. Cho'kindining sirt va markaziy qatlamlari-
ning namlik giymatlari birinchi ikki holatda (1-rasm)
mos keladigan qiymatlardan biroz oshadi, bu
namlikni eng ko'p 0'z ichiga olgan pastki gatlamdan
diffuz namlik o'tishi natijasidir.

Shunday qilib, suvsizlangan loy yuzasining
namligi 54 kundan keyin 30% ga etadi, markaziy
qatlamlar - 66 kundan keyin, chuqur gqatlam esa 72
kundan ortiq davom etadi. Fizik-kimyoviy nuqtai
nazardan suv loylari kapillyar-g'ovakli moddalarga
tegishli bo'lganligi sababli, bug'lanish yuzasi haqida
emas, balki bug'lanish zonasi haqida gapirish
o'rinlidir. "Bug'lanish zonasi" tushunchasi birinchi
marta amerikalik kimyogar-texnolog Tomas Shervud
[3] tomonidan tilga olingan bo'lib, uning
eksperimental tadqiqotlari shuni ko'rsatdiki, tananing
ma'lum bir namlik darajasiga etganida, bug'lanish
yuzasi tobora kuchayib borishi bilan tanaga asta-sekin
chuqurlashadi.

Bu hodisa atmosfera bilan bevosita alogada bo'l-
magan pastki cho'kindi qatlamlarining namligining
kamayishi, qatlamning butunligini (yoriqlarsiz)
saglab turishini tushuntiradi. Shuni ham ta'kidlash
kerakki, quritilayotgan loy yuzasida zich qobiqning
paydo bo'lishi, ochiq maydonda tabiiy suv loyini
suvsizlantirish paytida yuzaga kelishi mumkin bo'lgan
hosil bo'lishi barcha tajribalar davomida qayd etilma-
gan. Taxmin qilish mumkinki, bu salbiy hodisaga
ma'lum dastlabki shart-sharoitlarni yaratish orqali yo'l
go'ymaslik mumkin: cho'kindining dastlabki siqilishi,
buning natijasida uning qattiq fazadagi konsen-
tratsiyasi qatlam balandligi bo'ylab juda yuqori va bir
xil bo'lgan; cho'kindilarni yuklashning magqbul
balandligi (40 sm dan oshmasligi kerak).

Bularning barchasi butun cho'kindi gatlamini to'liq
va bir xil isitishga yordam berdi, ishlov berilgan
qatlamning balandligi bo'ylab yuqori harorat farqini
istisno qildi, bu esa, 0'z navbatida, issiqlik diffuziya-
sining ta'siri ostida quritish jarayonini murakkab-
lashtirishi mumkin edi. qaysi kapillyar va adsorbsion
namlik issiqlik oqimi yo'nalishi bo'yicha tanaga kirib
boradi. Taxminan 40 sm to'ldirish balandligida loy-
ning qisqarishi jarayoni pastroq to'ldirish balandligi
uchun xos bo'lgan natijalarga nisbatan uzoqroq vaqtni
oladi. Buning sababi suvsizlangan loy qatlamidagi
namlikning yuqori gradientidir. Quritish tezligining
pasayishi davrida cho'kindining sirt qatlamining
namligi allagachon 30% dan kam bo'lganiga va

markaziy qatlamning namligi ushbu qiymatga
yaqinlashganiga qaramay, chuqur gatlamning namligi
saglanib qolmoqda. etarlicha yuqori, bu butun kekni
balandlikda sigishni oldini oladi va buning natijasida
umumiy qisqarishni kamaytiradi.

Ijobiy harorat sharoitida suv ta'minoti loyini
quritish jarayonini tavsiflab, yorilish haqida gapirib
bo'lmaydi. Kuzatishlar natijalariga ko'ra, namlik
miqdori 60% dan kam bo'lgan cho'kindi qatlami
yorilishga duchor bo'lganligi haqida bahslashish
mumkin (2-rasm). Yoriglar chuqurligi namlikni
kamaytirishning kerakli darajasi bilan cho'kindi
qatlamining qalinligiga bog'liq.

|

2-rasm.

[1] da dispers loylarllarni quritish paytida yorilish
konstruksiyadagi  kuchlanish  holatlari, xususan,
tortish va tangensial kuchlanishlarning yuzaga kelishi
bilan izohlanadi. Yoriglar paydo bo'lishi suvsizlangan
loylar strukturasining kuchlanish holatini giymatlari
kritik (cheklovchi) bo'lgan joylarda kuzatiladi.
Amaliy tadqiqotlar shuni ko'rsatdiki, quritilayotgan
loy strukturasida yoriqlar paydo bo'lishi ijobiy va
salbiy tomonlarga ega. Yoriglarning tabiati orqali
(butun cho'kindi qatlamining yaxlitligi buzilgan)
ijjobiy holat kuzatiladi.

Qoida tariqasida, tortning namligi butun qatlam
balandligi bo'yicha 60% dan oshmasa kuzatiladi.
Bunday holda, yoriglar qo'shimcha bug'lanish
yuzasini yaratishga yordam beradi, shuningdek, quri-
tilgan loy massasini atrof-muhit havosi bilan yaxshi
ventilyatsiya qiladi. Atmosfera yog'inlari (yomg'ir)
ta'sirida  vayron bo'lgan kek tuzilishi maydon
bazasining drenaj tizimiga suv olib tashlash uchun
to'siglar yaratmaydi. Yorilishning salbiy oqibatlari
cho'kindi qatlami taxminan 40 sm balandlikda
quritilganda qayd etilgan. Namlik qiymatlaridagi ba'zi
farglarni hisobga olgan holda, etarlicha uzoq vaqt
davomida faqat sirt qatlami va bir qismi. markaziy
qatlam yorilishga moyil bo'lib, buning natijasida
maydonning drenaj asosi yomg'ir suvini gabul
qiluvchi emas, balki pastki cho'kindi qatlamidir.

Yomg'ir suvi allagachon sekin quriydigan loyning
namligini oshiradi, shu bilan birga vertikal drenaj
funktsiyasini kamaytiradi (tank devoridagi teshiklar
(2-rasm). [jobiy harorat sharoitida quritilgan cho'kindi
massasining yorilishi - ochiq maydonda quritilishi-
ning umumiy davomiyligining oshishi. Siqilgan suv
loyini ochiq havoda quritish (degidratatsiya) jarayo-
nini kuzatish bo'yicha bir qator eksperimentlar sovug-
roq (kuz) davrda havo namligining kam taqchilligi
bilan amalga oshirildi. Cho'kindi gatlamining kunlik
o'zgaruvchan balandliklarining gistogrammalarida
ularda ko'rsatilgan namlik qiymatlari quritish tezligi-
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ning uchastkada cho'kindining dastlabki to'ldirish
giymatiga bog'ligligini, shuningdek havo namligining
tanqisligini tasdiqlaydi.

Haroratning sezilarli darajada pasayishi va havo-
ning nisbiy namligining bahor-yoz davrining ob-havo
sharoitlariga nisbatan ortishi fonida quritish jarayoni
sekinlashadi va gqanchalik tez bo'lsa, tozalangan
loyning balandligi shunchalik yuqori bo'ladi. gatlam.
To'ldirish paytidan boshlab dastlabki 18 kun ichida
namlik tanqisligi 9-13 gPa oralig'ida bo'lib, bu
intensiv bug'lanishga yordam berdi. Biroq, bu eng
kichik kirish balandligida (20 sm) ham loyning
namligining maqgbul pasayishi uchun etarli emas ed.i.

Oktyabr oyining o'rtalaridan boshlab salbiy haro-
ratlar boshlanishidan oldin tashkil etilgan namlik tag-
chilligining past darajasi (1-4 gPa) intensiv bug'la-
nishga yordam bermadi. Shunday qilib, 45 kundan
so'ng, turli xil boshlang'ich to'ldirish balandliklarida
qatlamning balandligi bo'ylab cho'kindining o'rtacha
namligi: 20 sm da - 50,5%; 30 sm da - 64,7%; 40 sm
da - 67,6% (dastlabki namlik 91,1%). Muzlatish ta'si-
ridan so'ng, cho'kma o'z tuzilishini butunlay o'zgar-
tiradi: u erkin oqimga aylanadi, erigan namlikni dre-
najga osongina ajratadi. Kekning asosiy gismi 0,5-4,0
mm o'lchamdagi qattiq zarrachalar bilan ifodalanadi
(2-rasm). Ochiq havoda musluk loyini suvsizlantirish
jarayonining eksperimental va nazariy tadqiqotlari,
namlik miqdori juda past bo'lgan tortni olishning
mumkin bo'lgan varianti sifatida, bu usulni dastlabki
loyning xususiyatlarini hisobga olgan holda juda
maqgbul deb hisoblash imkonini beradi, shuningdek,
mintaganing tabiiy-iglim parametrlari. Suvsizlantirish
maydonchasida tabiiy sharoitda loyni muvaffaqiyatli
quritish va  muzlatishning asosiy  shartlarini
quyidagicha belgilash mumkin: - cho'kindi tanklarni
yuvish paytida hosil bo'lgan asl loy suyuq va qattiq
fazalarga bo'linishning majburiy bosqichidan o'tishi
kerak, shundan so'ng. Konsentrlangan (siqilgan) loy

ob'ektlarga tashlanishi mumkin, bu ularga yukni
kamaytiradi, bug'lanishi kerak bo'lgan suv miqdorini
va natijada suvsizlanishning umumiy davomiyligini
kamaytiradi; - bitta loy kirishining maksimal
balandligi suvsizlantirish uchun ajratilgan vaqt ora-
lig'ini hisobga olgan holda hisoblab chiqilishi kerak,
shunda keyingi loyni tushirish kerak bo'lganda, quruq
goldigni maydondan olib tashlash mumkin.

Sovuq mavsumda maydondagi cho'kindilarni chi-
qarishda qo'shimcha ravishda muzlash chuqurligini
hisobga olish kerak; - atmosfera yog'inlarining ta'siri
keksning yorilish shakllanishiga moyilligi tufayli
loyni suvsizlantirish jarayonining davomiyligiga sal-
biy ta'sir qiladi. Strukturaviy yaxlitligi buzilgan cho'-
kindining sirt qatlami suvning qatlam chuqurligiga tez
kirib borishiga yordam beradi, shu bilan birga uning
vertikal drenaj tizimi orqali oqib chiqish imkoniyatini
istisno qiladi. O'z navbatida, etarlicha yuqori
zichlikka ega bo'lgan yuqori namlik va buzilmagan
strukturaning chuqur qatlami, namlikning asosiy
drenaj tizimiga erkin kirishiga to'sqinlik qiladigan
gidroizolyatsiya qatlamiga aylanadi.
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METO/JbI OBPABOTKH OCAJIKOB CTOYHBIX BO/J]

Ibragimova A. — npenogasarens; Axmedova F. — npenonasarens
CamapkaHICKHI rOCyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIM HHCTUTYT

OtMmeuaercst obocTpeHne npodiaeM, CBI3aHHBIX C OYUCTKOM CTOYHBIX BOJ M BO3HHKIIAs B CBSI3M C OTHUM HE0OXOIM-
MOCTb PEKOHCTPYKIMHU NEHCTBYIOLIMX OYHCTHBIX COOPYXEHHH M OCBOEGHHS COBPEMEHHBIX TEXHOJIOTHH 00pabOTKH ocai-

KOB.

KiroueBble cj10Ba: CTOUHbIC BO/JIbI, KJIaCCbl OCaaKOB, 06p3.60TKa 0CaaKOB, ITHCKOBEIC I_[eHTpI/Icl)yl"I/I,

Modern methods of treatment sewage sludge. Olga V. Muzychenko — School of Engineering (Far Eastern Federal
University, Vladivostok). There is the growing problems associated with wastewater treatment and arose in connection
with the need for reconstruction of existing treatment facilities and the development of modern technologies for processing

precipitation.

Key words: wastewater, rainfall classes, processing deposits, screw centrifuge,

Ogava suvlarni tozalash bilan bog'liq muammolarning kuchayishi va buning natijasida mavjud tozalash inshootlarini
rekonstruksiya qilish va loyni tozalashning zamonaviy texnologiyalarini ishlab chiqish zarurati mavjud.
Kalit so'zlar: oqava suvlar, loy sinflari, loyni tozalash, vintli sentrifugalar.

[Ipobnemsl, cBsI3aHHBIC C 3arpsA3HCHUEM BOJBI, B
MOCJIeIHUE TOABl CYIIECTBEHHO obocTpuiuch. OOpa-
00TKa 0CaJKOB, 0Opa3yIOIIUXCA MPH OYUCTKE TIpaK-
THYECKU JIIOOBIX CTOYHBIX BOJ, SBIISICTCS OJHOM M3
Hanbosee TEXHONOTHYECKH CIOXKHBIX U CaMOU JIOpO-
TOCTOSIIEH YacThI0 OYHMCTHBIX KOMIUIEKCOB. B Hee
BKITIOYAIOTCS KOHIUIIMOHUPOBAHUE M 00C3BOXKUBAHKE

0CaJIKOB; IOJrOTOBKA X K NalbHEHIel nepepaboTke
(o0e33apakuBaHue, CYIIKa, OKyCKOBaHUE U JIp.); COO-
CTBEHHO TMepepaboTka (YyTHIIM3ANUS, YHHUYTOXKCHHE,
HaKOILJICHHE U JIP.); KOHJULHOHUPOBAHHE U HCIIOJIb-
30BaHUE BBICBOOOMKAIONICHCS BOJBI U T.II. B CBsi3U ¢
9THM HEOOXOJMMa MOJICPHU3AIMS, PEKOHCTPYKIIHS
JNEHCTBYIOIIMX OYHCTHBIX COOPYKCHHH W 3aMeHa
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yCTapeBIINX MIPOIECCOB HOBBIMH.

B 3aBucumocTH 0T ycnoBwii (HOpPMHUPOBAHHUS H
0COOEHHOCTEH OTAEIEeHUs] BOIBI PA3IHYAIOT OCAIKU
MIEPBUYHBIC ¥ BTOPHYHEIC.

K mepBHYHBIM oOcagkaM OTHOCATCS IpyOoJHC-
IepCHBIE MPUMECH, KOTOpPBIE HAXOMATCS B TBEPIOU
(ase ¥ BBIACTICHBI U3 BOABI TAKUMH METOIAMH MEXa-
HIYECKOH OYHMCTKH, KaK IMPOIEKHBAHUE, CEIUMEHTA-
ust, QUIBTPALUs, (IOTAIMs, OCAXKICHHE B IIEHTPO-
OEKHOM II0JIe; KO BTOPUYHBIM — MPUMECH, TIEPBOHA-
YJaIbHO HaXOJIIHECS B BOJC B BUAE KOIJIOWIOB, MO-
JIEKYyJ MOHOB, KOTOPHIE B IpoIieccax OMOIOTHIecKOn
Wi (PU3UKO-XUMHUYECKON OUMCTKHU BOJIBI JIMOO 00pa-
OOTKH MEPBUYHBIX 0CAIKOB 00pa3yloT TBepayto (asy.

Jns kaxmoro kiacca OCaJKOB PEKOMEHIOBAHBI
BBICOKOA((EKTHBHBIE TPOIECCHl W ammapaTbl, odec-
MCYMBAIONINE SKOHOMHYECCKHA OIPABIAHHYIO KOM-
TUICKCHYIO TEXHOJIOTHIO UX 00pabOTKH.

Ha o9uCTHBIX CTAaHIUSAX B 3HAYUTEIHHOM KOJIHYE-
CTBE CKAIUTUBAETCS OCAJOK, 3allep)KHBAaEMBIil Ha pe-
[IeTKaX, B MEPBUYHBIX M BTOPUYHBIX OTCTOHHHKAX.
I'pyObie ocanku (OTOPOCHI) 3aJepKUBAIOTCSA HA pe-
IIeTKaX, TSDKENbIe OCaaKu (TMEeCOK, OOJIOMKH OTAENb-
HBIX MHHEPAJIOB, KHPIHY, YTollb, OUTOE CTEKIO U
T.II.) — B MECKOJIOBKAX; IUIABAIONIME OCAJIKU BCILIBI-
BalOT B OTCTOMHWKAX WM 33JCPKUBAIOTCS B JKHUPO-
JIOBKaX; CBIPBIC OCAIKH (CTyJCHHCTAas, BSI3Kasi Cyc-
MICH3HS C KUCJIOBATBIM 3aMaxOM U COJAEPIKAHUEM Op-
ranudeckoro BemiectBa 75-80%) 3amepKuBarOTCA
NEePBUYHBIMH OTCTOWHHWKAaMH; aKTUBHBIA Wi (OHoOIIe-
HO3 MUKPOOPTAaHU3MOB M MPOCTEHIINX, OCIE OHOIIOo-
TUYECKOM OUYMCTKHA B adpPOTEHKAX MPEICTABIISIIOIINNA
co00il XJIONMbEBUIHYIO Maccy Oyporo 1Bera) — BTO-
PUYHBIMH OTCTONHHKAMHU.

B ceipom Buze 0caiok MMEeT psii OTPULATEIBHBIX
CBOWMCTB: TINIOXO COXHET, M3JAeT HEMPUATHBIN 3amax,
OTIaCeH B CAHWTAPHOM OTHOIICHUH. B CBs3M ¢ 3THM
HA COBPEMEHHBIX OYHCTHBIX CTAHIUSIX OH 00padaThi-
BaeTCs B CIICIMATBHBIX COOPYXKCHHUSX — MEPETHHBA-
TEJISX, BCIICACTBHE YEro TepseT THWIOCTHHIA 3amax,
IpHUOOpEeTaeT OJHOPOAHYIO 3EPHUCTYIO CTPYKTYpPY U
IPY CYIIIKE XOPOIIO OTJACT BIIATY.

Cyl1LecTBYIOT TpH BHJIa COOPYKEHHUN MO 06paboT-
Ke OcaJIKa:

1) centuku;

2) IBYXBSPYCHBIE OTCTOMHHMKH, Pa3BUTHEM 3TOU
KOHCTPYKIIHH SIBJIAIOTCS OCBETJIUTEIH-
NeperHuBaTey;

3) METaHTEHKH.

COpoKCHHBII B HUX 0CAJIOK MOYKHO UCTIONB30BATh
B KauecTBe yHOOpEHUs, TaK KaK OH COOCPXKHT a3oT,
¢dochop u kanmit. Kpome Toro, B mporecce OpoxKeHHs
0CaJIKOB MOJy4YaeTcss MeTaH, KOTOPBIA caMa CTaHLUS
UCHOJIB3yeT Kak TOmiuBo. OJHAKO MNPEXIe YeM HC-
MOJB30BaTh OCANOK, HEOOXOIUMO MOHU3HUTH €ro
BJIQ)KHOCTb, KOTOpas cocTabiseT 94-97%.

OauH U3 NpPOCTHIX U JAEUIEBBIX CIOCOOOB MOACY-
IIMBAHUS OCAJKa €CTECTBEHHBIM IyTeM — 3TO 00e3-
BOKMBAaHME €r0 HAa WIOBBIX IUIOMIAAKAX, HO IUIs
OUYMCTHBIX CTAHIIMK CpPEeTHEH U OOJIBIION MPOITYCKHON
CIOCOOHOCTH YCTPOHCTBO HJIOBBIX IIIOMIAAOK YacTO
OKa3bIBA€TCs HEBO3MOXKHBIM M3-3a OTCYTCTBHUSL CBO-
OO0HBIX 3eMeNIbHbIX TUIOMAACH.

g crymenuss u 06e3BOXUBaHHS OCaIKOB, 0Opa-
3YIOIIUXCS B PA3NUYHBIX CTAIHUAX OYMCTKU CTOYHBIX
BOJ, MPUMEHAIOTCS AeKaHTepsl. Ha oredecTBeHHOM
PBIHKE XOpPOIIO 3apEKOMEHIOBANU CEOS JIEKAHTEPhI
OnortBer ¢ duokynsaramu. Jlekantep ®dmorTBer
MPEJCTaBIsIEeT COOOH NIHEKOBYIO ILEHTpHDYTY ¢
[EeNFHOMETAIIIMYECKUM KopirycoM. KoHCTpyKTHBHBIE
0COOEHHOCTH IIHEKAa B JTAHHOM JIEKaHTEpEe CO3MAI0T B
KOHMYECKOM YacTH KOpITyca OMOJHHUTEIBHBIA 3¢-
(ext npeccoBanus. Uem 0oJbIIe BpeMEHH HAXOIUTCS
0CaJIoOK BHYTpH Oapabana, TeM 3 QeKTHBHEE Pe3ylib-
TaThl €T0 pasjesieHus. JTo obecrieunBaeTcs Onaroa-
ps dKCTpeManbHO HU3KOMY auddepeHmaT-HOMY
YHCITy 00OPOTOB IITHEKA.

Ocaok moaeTcs BO BXOJHYIO KaMepy ITHEeKa ve-
pe3 BIyCKHYIO TPyOy, KOTOpasi pacroiaraeTcsi o ocu
nekanrtepa. [lanee depes pacrpenenuTenbHbIe OTBEp-
CTHS B KOpIIyCE ITHEKa IIIaM IOCJe MPEIBAPUTEIh-
HOTO INAJAINETO YCKOPCHUS B TaHTCHIIMATEHOM
HAIPABIICHUH IONAAaeT B KOHYCHO-IWINHAPHICCKAN
OapabaH, KOTOPBIH BpalaeTcs ¢ YUCIOM O0OOpPOTOB,
BEIOMpacMbIM B 3aBHCHMOCTH OT XapaKTepa BBIIOJN-
HseMoit 3aaun. BHyTpu 6apabaHa nuiam yckopsieTcs
JIO TIOJTHOM OKPYKHOM CKOpPOCTH. TBepnble 4acTHUIIbI
ocajika IMoJ| IEHCTBUEM IEHTPOOESKHBIX CHII OCAXKIa-
I0TCSl Ha BHYTPEHHEW NTOBEpXHOCTH OapabaHa.

s ynydineHus: BOAOOTIA4M B yCHIIeHUs dPdek-
Ta OYUCTKH NMPH OOC3BOKHUBAHWH, & MHOTNA W IPH
CTYIICHUU OCAJIKa, B JICKAHTEP YepPe3 CMECHUTEIBHYIO
TpyOy BBOASTCS (MIOKYISHTHI (TIOJHAJICKTPOIUTHI).
@DIIOKYNISIHT MHTEHCUBHO CMEIINBACTCS C OCATKOM BO
BXOJHOW Kamepe. DIOKKyibl IIamMa o00pa3yroTcs
HETOCPENCTBEHHO Tepe]] MOMaJaHueM 0CallKa B 30HY
ouncTky OapabaHa, YTO MPHUBOIUT K ONTHMAIEHOMY
pacxony MOJHMIJIEKTPONUTOB. JleKaHTEepsl OBIBAIOT
IBYX- u Tpex(azHusie. COOTBETCTBEHHO, TIEPBBIC CITy-
KaT JUIsl IPOCTOro 00€3BOXKMBAHUS TiepepadaThiBac-
MOTO CHIPbsI (T.€. Pa3NeNSIOT KHUIKOCTh Ha BOAY U
MEXaHHYECCKHE MPUMECH), BTOPBIC OMOJHUTEIBHO
pa3mersIoT JKUAKYIO (ha3y Ha JIBE COCTaBIIIONINE,
HanpuMep HepTh U Boxy. CKOPOCTh BpalICHUS ICH-
Tpudyr — oT 2 10 5 THIC. 00./MHH. JTO 00OeCIIeUnBaCT
BBICOKYIO 3(p(peKTUBHOCTE pa3ieneHus.

JIOCTOMHCTBOM OCaJUTENBHBIX ITHEKOBBIX IICH-
Tpu(yT SBISETCS MEXaHU3ALMS BBITPY3KH OCAAKa U3
poTopa W HENPEpHIBHOCTH PabOTHL. DTO MO3BOJISIET
ABTOMATU3UPOBATh TEXHOJOIMYECKUN MPOIECC, MOJ-
HOCTBIO MCKJIFOYUB PYYHOH TPyH. B HEKOTOpBIX Tex-
HOJIOTMYIECKUX TPOIEccax MOKHO 00OUTHCH Oe3 pac-
XOJHBIX MaTepHajoB (KOaryJasHTOB, (DIOKYJISHTOB),
YTO CHIDKACT DKCIUTYaTaI[IOHHEIE 3aTPaThI.

Takum 00pa3oM, Ha CETOJHSANIHANA MOMEHT MeXa-
HIYECKOe 00€3BOKUBAHUE OCATKOB HA IEHTPU(PYTaX,
a TaKke BakyyM-(QuibTpax, GQUIbTpax-mpeccax sBis-
eTCcs ONTHUMAaJbHBIM METOAOM HX mepepaboTku, B
0COOCHHOCTH JIJIsi OOJIBIIMX TOPOJIOB C PA3BUTON HH-
(bpacTpyKTypol, TI/e WCIOIh30BAHHE MPOIECCOB
€CTECTBCHHOHN CYIIKU OCAIKOB HEPAMOHAIBHO KaK C
HSKOHOMUYECKOH, TaK ¥ 3KOJIOTNYECKON TOUYEK 3pEHUsI.

JlutepaTtypa:

1. Anexcee B.U., Bunokyposa T.E., Ilyraues E.A.
IIpoekTrpoBaHUEe COOPYKEHHI TNepepabOTKU W yTHIIM3a-
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KYPWIHII TAPMOKJIAPHJIA DKOJIOT UK MYAMMOJIAP: TAMOMMJLIIAP BA EYHUMJIAP

XaramoB A3u3bex SxpakynoBuu. JKu33ax NoNIUTEXHUKA HHCTUTYTU

VYidy mMakonana XalKHUHT acoCHil 3XTUEK MaHOau CaHaraH yH-)KOWIAPHHHT KOJArHK TaxXIUIUIapH, IIYHUHTICK,
yIapHH KaMaWTHPHIIra acoc OYIyBYM TaMOWHI Ba €YMMIIAp, XaMIa 3KOJOTHK XAaBCH3IUKHHM TAbMHHIAIITA KapaTHITaH
9KOJIOTHK EHAaIyBiap Oyiinda Takinud Ba TaBcusiap OCpUIITaH.

Kanut cy3aap: sxonorus, Tabuar myxodasacu, tabuuit pecpyciap, sanamadriap, gyopa Ba payHa, Tapakkiér cTpa-
TETUsICH, KOMMYHAJ XH3MaTiap, SKOJIOTHK TO3a TEXHOIOTHsLIAp.

B 3710i1 cTaThe qaroTCs MPeAIoKeHUs U PEKOMEH ALY 110 SKOJIOTUYECKOMY YPOBHIO XKUIIbsl, KOTOPOE paccMaTpUBacT-
sl KaK OCHOBHOW MCTOYHHK MOTPeOHOCTEH Mo/iei, a Takke MPHHIUIIAM M PEHICHUSM [0 UX CHIDKCHHIO, a TaKXKe HKOJIO-
THYECKUM MOJAX0/aM, HallpaBIeHHBIM Ha o0ecTieyeHre SKOIOTHIECKOH 0€30ITacHOCTH.

KnroueBble c10Ba: 3K0JIOTHs, OXpaHa IPUPOJbL, IPUPOAHBIE PECYPChL, JaHAMA(THL, Gaopa u dayHa, CTpaTerus pas-
BUTUS, KOMMYHAJIbHbIE YCIYI'H, SKOJOTUUECKH YUCThIE TEXHOJIOTUM.

This article provides suggestions and recommendations on the ecological level of housing, which is considered as the
main source of people's needs, as well as principles and solutions to reduce them, as well as environmental approaches

aimed at ensuring environmental safety.

Keywords: ecology, nature protection, natural resources, landscapes, flora and fauna, development strategy, utilities,

environmentally friendly technologies.

Vupuk maxapmap éKu KMYHK aXONM MyHKT/IApH-
HUHT 3aMOHAaBUU KypWIHIIM TYpJIH XWUJ Typap-KoHu,
WKTUMOWH Ba THXKOPAT 00BEKTIIAPUTa MYIDKAIUIAHTaH
UMOpAaT Ba MHIIOOTIApra 3XTUSXK ce3aau. Y3 HaBOa-
Tuaa Oy Kabu KypWIIHII xapa¢HIapy, KypHJIUII CaHO-
aTi OUp KaTop SKOJOTMK MyaMMOJIApHU KeITUpuO
YUKapaau. XyCcycaH:

— DHEPrusl pecypciapy OpTHKYa HCTEbMOJ KUIIHU-
Haau Ba Oy 9ca TaOuMii pecypClapHUHT TYTallura,
alfHUKCa KaiTa THKJIIaHMaiauran Tabuuii pecypcnap-
HUHT TyTaIlura oJIn0 Kenajm;

— aTpo-MyXUTHH, JaHAWADTIAPHU Y3rapTUpaiu;

— (nopa Ba (payHa BaKWILIAPHHU JOUMHN KYHHM
YKOWNapUAaH KYYUPWITUINY Tyhailnu HyK Kumaau;

— transport TU3UMHUHUHI XaJJaH TallKapuh OKja-
HUIIK aTMoc(hepa XaBOCUHUHT U(IOCIaHUIINTA OJIHO
KeJaau;

— OKaBa CyBJApHHUHT CaJOWil TabCHUPWHH OIIHMpPaA-
Au;

— MaWIM{ Ba CaHOAT YMKUHIWIAPU MHKIOPHHU
OLLINPAIH;

— CYB XaB3aJIApUHUHT U(IOCTAHTUPAIN;

— OwHONap KypwriaéTraH XyAyAJapHUHT XaImgaH
TalIKapyu XUMOSUTAHWIIH, Oy YCUMIIMK Ba XaWBOHOT
TyHECUHHMHT Xa€THi (GaojuaTH Y4yH 3apyp Oyiran
Ky€Il HypJIapUHUHT eTHUIIMAcIurura cabad oymam.

Kypunum sxapaénnapura KyHuzartya SKOJIOTHUK
EHIaIryB TaBCHS STHIIAAN

Anbarra rokopu cudartiy, 3aMOHABUH Ba IIUHAM
VItIapHY SPATHIN KypPIUTUILI COXaCHHUHT MXo0uit (a-
sunatuaup. bupok, Oy >xapaéH Tabuatra 3XTHETKOP-
JuK OunaH MyHocabarna OYNMMINHM IApT KHIUO
Kysanu. Tamky TOMOHAAH Ba MYKapuJaH KYypHHAIU-
ral Typap-KOil MaXMyacHHH KypHII, YHH SIXIIH
AIall Tap3UHU KYIJ1ab-KyBBaTall TU3UMIIapu OuiIaH
YUFYHJIAIITUPUII JKUXO3Jalll Ba 3aMOHaBUH Tap3na

JOHUXANAIITHPHUII >KapaéHiIapu OyTyHTH KyHIa Ta-
KOMIJUTAIITHPHUITHA Tanad Kunanu. YinapHuar ugo-
JacH XL MYXWUTra, SIK MKTUCOOUM Xyayara ara
oymumu yrta myxumuaup. Iy opkamuruHa Kypu-
JHIITA MaBXy[ OYiraH 3KOJIOTHK MyaMMOJIap TYTy-
HUHM aCTa-CeKUH Xajl KMIIUII MYMKHH.

AliHN malTaa Kypuiuil )apaéHUHH, IIYHUHIIEK,
TabuaTHn Myxodaza Kwimim Oopacuga Oup KaH4a
9KOJIOTHK EHJAIyBIIap MIUTA0 YUKWITaH. YOy KOU-
Jamap KMCMaH KOHYH XyXoKaTjapuzaa OelriiIaHra
0ynu0, OMpMyHYa 3aMOHAaBUN KypWJIMII MebEpIapu
Ba KouJanapy OunaH Taptuora commHaau [1].

bab3u puBoKIaHraH MamiIakaTiapaa xap KaHumai
O0OBEKTHH KypHIII >KapaéHWHU HA30paT KHIYBYH OHpP
KaTop XyXKKariaap Ba OKOJOTHMK CepTH(UKATIAII
MaBKy[d. YmOy XyxXokaT KypWIHITHHHT —aTpod-
MYXHTIa 3apapiid TAbCUPUHU KaMAWTUPHUIN YIyH 3a-
pypaup. Mnurad wumkyBumiap ymOy cTanmapriapra
UXTHEPUN paBULIIA PUOS KWIMIIAAH, aMMO KYpHH-
Mac Tap3Iark KOJOTWK XaB(CU3NINK KOUAATIAPH XaM
3aMOHABUM KypUJIMII JKapa€HU Y4yH YyTa MyXUMIUD.

Kypwmmmiauar — atpod-MyxuTra 3apapuHd  Ka-
MaNTHpUINTa KapaTUITaH aTpod-MyXHUT y4yH XaBd
TyFAUPMaiIUTaH TEXHOJIOTHSUIAp Ba MaTepraUIapaanH
(doitnananmnanu. byrnaii xonma, cyB, MaTepuaiiap
Ba DJHEprus MaHOalapuaaH Texamiau (oWaaIaHuIn
TAMOMMIN Ky3aTHIamd. Y30EKMCTOHNA TApaKKUET
CTpATeTHWsACH yYyH KeJakKakaa KyPWIHII CaHOaTH Ba
aTpo-MyXUTHH MyXodaza KWIHII YpTacuaard 3uj-
JUSATHU Xall KAJIUII Ba 3aH)XKUPIM WXKOOMHA MyHOca-
0aTHHU MAKWJUTAHTUPUII 3apypaup [2].

DKOJIOTMK MyOMMAaJapHU KeNTUPUO YuKapManau-
raH UMOpATIAPHHA KypHUIl TAMONWIIIApH KyWHarunda-
Ip:

Kypunum coxacu Kyrmiad 5KOJIOTHK MyamMMoJap-
HU KENTHPUO YHKAPTraHaurd cadabmu, XxaBhcus Kypu-
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JIUII TEXHOJIOTUSUTAPUHHA KaHJall PUBOKIAHTUPUIITHH
XaJI KWIHII Kepak. 3aMOHABUHM WILIA0 YHKYyBYHIAp
Oup Heva VH WHMJutap 1aBOMHJIA Typap-Koi OMHOIapu
Ba CaHOAT OOBEKTIAPUHH KYpHII KapaCHUAa dKOIO-
THK TEXHOJOTHSIAPHHM JKOPUH 3THO KeIMOKIaap.
XO03Upru KyH/1a 3KOJIOTUK XaBCU3JIMKHHU TabMUHJIAII-
ra XxXu3sMaT KWIaJuraH Kyla Kyl TeXHHKa-
TEXHOJIOTHsJIAp MaBXkyJ. bu3 0ab3u SKOJIOTHK TO3a
TEXHOJIOTHSJIAPHU caHaO YTHIIra XapakaT KHIaMH3:

— DKOJIOTHK TO3a KYpPWIHII MaTepHaiapuiaH
(hoitnananum;

—  SHeprus
KYyJLu1ai;

— yiJa Kynail MUKPOUKJIMMHU SIPATHIL;

— KOMMYHaJI Xu3MatiapjaH (CyB, 2JIEKTp dHEpru-
SICH, Ta3, UCUTHII) OKWIOHA Ba MKTUCOIUI (oiimana-
HaJIMTaH ajJoKaJapHU PUBOKIAHTUPHIII;

— KypWIUII TMaiThAa axjarT Ba YUKUHIUIAP
MHUKJIOPH KamasiIu.

Arap kypuwmuin kapaériaapu  TadcmioTiapra
Kapainuran OyJcak, SHAM KypHJIHUIIJIA WIOXKU OOpH-
4ya KYNpoK Tabuuii Matepuaiapiad &rod, TOII, Ky-
PITHIN TYKAUMAYWIury (TYpiap), Kymnnapnad Qoiina-
JAHUII Makcaara MyBopukaek kypuHamu. dacan Ba
MHTEpepIapHu Oe3aiaa 3axapiiv Mojianapcu3 xaBg-
cu3 Oyéxnmapnan ¢oiinananunanum 3apyp. ®acan Ba
JIEBOPJIAP, METAI-IUIACTUK Jepasanap YIyH XUMOs-
Jam MaTtepuaiapunaH (GolmanaHwiIraHga, yimap
WIMKPOK Ba THHYPOK OYymamu, KydyamaH TOBYILIAp
yiira xajgakut Oepmaiian. McCHKIMK XMMOSI BOCHTa-
Japy XOHAJOHHU WJIMKPOK KWJIMIITa UMKOH Oepai,
Oy 9ca ¥3 HaBOaTHJa HCUTHIN YCKYHAJapy Ba 3JICKTP
SHEPTUSCHHU WCTEHMOJI KWIMIIHU KaMaWTHUPaIH.
MabiiyMKH, oxamiap EpyFlIMK y4YyH OJHEprus Te-
JKaliuraH »3IIeKTOop JiamnanapiaH QoimamaHuniHu

TC)KEI?IZ[PII‘&H TCXHOJIOTUAIapHUA

VIIK 656.13

oonutaaunap, Oy xam anbdaTTa pecypcllapHH Texaian
Ba aTpo(-MyXHTra calOuii TabCUPUHHU KaMalTupaan
[3]. Kypunumiga yukuHaumap MyaMMOCH XaM y3ura
spama JKOJIOTHK MYOMMOHHU KEITHPHO YHKapajH.
HlyHuHr yuyH XaMm KypIJIUIIAA KJIacTep TH3UMHUAA
YHKHHMCU3 TEXHOJIOTH aCOCHIArd YMKUHANHH KalTa
WIUIAHINTaH Ba YHH y3 HaBOaTHIa Tal€p MaxcCysioT
Tap3uia KypuiInil oObeKTHTa KalTapajuran OyFuHHHA
SIPaTHIIl FOSICU XaM HaBOATIATW CTPATETHK Basudaia-
plaH OMpU caHaaIu.

ByryHru kyHaa Kyriald 3KOJIOTHK TO3a TEXHOJIO-
TIsUIap  SIPaTWIMOKZAA, aMMO VIApHUHT KypPHIIHII
coxacuia KYJUIaHIINII CaIMOFM IIacT Japakajaa
KOJIMOKJa. Arap uuuiad 4yuKyBuwiap ynapaaH ¢oii-
JaJaHUIIMHU JKapaéHUra yrcanap, yHAAa 3aMOHABHA
SHTW TEXHHKA Ba TEXHOJOTHsUIapAaH (oigamaHuI
MaJlaka Ba KYHUKMaJIAPUHH IIAKJUIAHTUPHUINTA XH3-
MaT KUITyBYH Maxcyc Kypclap, IIyHHHTAK XOPHKHN
CTXXUPOBKAJap TAIIKWI KWiuHWUIIK Kepak. Lyrn-
arvHa, atpod-MyxuTra cajaOuil TabCUPHH KaMaWTH-
pumra xapakaT KwiaTrad, pecypclapHH TYFpU
capduamHy OwraguraH WAPUK KapXoHa Ba TAIlKH-
JOTNIAp KYMasay Ba yiIap XaMullla XaJIKHUHT YbTHOO-
puna, NIYHUHTICK, XypMaTuaa Oyuaau.
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METO/Ibl PACYETA MEXAHUYECKHUX I'PSI3E MACJIOYJIOBUTEJIEN

I'usicoB LII.U. CamapkaHIICKU TOCYAapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIA HHCTUTYT
KarwomoB B.A. AHamkaHCKHIT MaIIMHOCTPOUTENIBHBIN HHCTUTYT
AnunoB O.K. J[xu33akcKkuil MOJUTEXHUUYECKUH UHCTUTYT

B crarbe npuBeACHa pa3pa60TI<a METOJUYCCKUX peKOMeH}IaHI/Iﬁ 1 NPpUMCHCHUS UX PE3YJIbTATOB B IIPOU3BOJACTBO B
eJIX YCOBEPIICHCTBOBAHU S SKOJIOTHICCKOT'O 0e30macHOCTH JBUKCHUA ABTOMOOHIIHOTO TpaHcniopTa.
KuroueBble ciioBa: TPaHCIIOPT, TPAHCTIOPTHBIC 3aa4H, SKOJOTHMICCKUE MATEMATUYCCKNE 3a/1au, BPEIHbIC BEIICCTBA.

Magqolada avtomobil transportining ekologik xavfsizligini ta'minlash maqgsadida uslubiy tavsiyalar ishlab chiqish va

ularning natijalarini ishlab chiqarishda qo'llash ko'rsatilgan.

Kalit so'zlar: transport, transport muammolari, ekologik matematik muammolar, zararli moddalar.

The main recommendations of this article mainly analizing the rate of harmful elements the period of explotation of
the automobile impliments and its services to develop activity of automobile impliments of the explotation period.
Key words: transport, transport problems, the ecological mathematical problems, harmful substance.

B mporecce orcTanBaHus B3BEIICHHBIC 3arpsi3HS-
IOMIME MaTepHajbl OTICISIOTCS OT BOJBI Oe3 J00aB-
JICHUSI KaKuX — JHO0 XMMHUYECKUX BEHIECTB, MCKIIIO-
YUTENGHO TOJA JACHCTBHEM pPAa3HUIBI B IUIOTHOCTH.
MexaHudeckuM IyTeM MOXeT OBITh  yJajicHa
HAMOONBIIAsT YACTh 3arPA3HSIONIUX BEIIECTB.

CKOpOCTh OCelaHMsI YaCTUI] MOKHO OIPEICIUTh
MIPH TTOMOIIH (HOPMYJTBI

Crokca

. gd2(v1-v)
T 18p

IJIe ® — CKOPOCTh OCENaHMs WU BCIUIBITUS, CM/C; g-
yCKOpeHHe CBOOOAHOro majeHus, cM/ c?; d- MuHU-
MaJbHBIH pa3Mep YacTHI[ BEIIECTBA, MOMICKAIINX
M3BJICUYCHHIO, CM; Y 1- TUIOTHOCTh OCENAIOIIEro Bellle-
cTBa, 1/c3; ¥ - mIoTHOCTB BObL, I/c3; u - AuHAMUYe-
CKasl BSA3KOCTh OTPa0bOTaBIIECH BOJIBI, T/CM * C.

Ecimn B umchurene dopmynsr CTokca pa3HHIA
MEXIy TUIOTHOCTBIO OCEIAIOMIEro BEIIeCTBA M ILIOT-
HOCTBIO OTpaboTaBIel BOJBI OyJIeT UMETh 3HAK MH-
HYC, TO HallPaBJCHUE BEKTOPa CKOPOCTU () M3MCHUT-
Csl Ha TIPOTUBOMOJOKHOE. TakuMm oOpazom, hopmyra
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CIIY’)KHT JUISL OTIPEJICIICHUS] HE TOJBKO CKOPOCTH OCe-
JIAHWSI, HO U CKOPOCTH BCTUIBITHSL.

Jlis ompefieNieHusi CKOPOCTH BCIUTBITHSL  Maciisi-
HOTO 3arps3HCHUS ObLIM YCTAHOBJICHBI PA3IHUYCHHBIC
3apucumoctu (Kapenuna, Monraiita, Poy3a, Kemma,
Barama u np.):

gd_z(V\)—VO)
Kapenun: =
18u@
. gd2(yv=Yo)
Momnraiit: =>———uIu

18
o=a-10%01434,(112 — 93y,)
(Ha OCHOBC 3KCHepI/IMeHTaJ'IBHI>IX L[aHHBIX);
APL: ©=0,0122 LHVO

rae ® — CKOPOCTh BCIUTBITHUS, CM/C; g - YCKOPCHUE
cBOOOIHOTO MmajieHusi, cM/ c? ; d- MUHMMANbHBIH pa3-
MEp YaCTHIl BEIIeCTBA, MOICKANIMX HM3BICUCHHIO,
CM; Y, - TUIOTHOCTh 3aMacCJCHHOW OTpaboTaBIlEH BO-
abl, 1/c3; Yo - MIOTHOCTh MACISHOTO 3arpsA3HEHHS,
TOJUIEXKAIIETr0 M3BJIEUEHHIO, T/c3; | - IMHAMUYecKas
BSI3KOCTh OTPa0OTaBIICH BOJIBI, T/CM; (P - KOAIPPUIIH-
€HT HEOJHOPOJHOCTH >KHIKOCTH, HaXOJAIICHCA B

pesepByape; a - 0,015}}:—0 + 0,875 (Ha ocHOBe 3KcIIe-

PUMEHTANBHBIX TaHHBIX); Ky, — KOHIIEHTpalus Macia
B oTpaboTaBmieii Boae, mr/m; K,, — KOHIIEHTpauus
MEXaHMYECKOTO 3arps3HeHUs] B OTpaboTaBieil Boje,
MI/II.

s onpemeneHusi CKOPOCTH BCIUIBITHSI B TPAKTH-
K€ TPOCKTHUPOBAHUS MOTYT OBITh HEMOCPEICTBEHHO
MCIIOJB30BaHbl JaHHble puc. 1. g ompeaeneHus
3aBHCUMOCTH MEXIY CKOPOCTHIO OCCHAHHS YaCTHII
IPA3M W WX JUAMETPOM MOXKHO BOCIOJIB30BATHCS
JMaHHbIMU cTaHgapta MSZ 15302 — 53R:

CKOpOCT BCILIBITHSL, CM/C

0,01 0,02 X
ILPIaMCTp YacTull, CM

Puc. 1. I'padu ckopoctu BerutbiTust o Kapenuny

JTuameTp vacrtuy,
MM

CKOpOCTb OceaHus
4aCTHUIL rpsI3U, MM/C

1,010,5(0,2]0,10,05/0,001] 0,005

140(71,5(22,5( 6,7 | 1,7 (0,083/0,0166

PazpaboranHas Ha OCHOBE XapaKTEPUCTUK OTpa-
OoTaBmiell BOJBI TEXHOJOTHUS OYHMCTKU OIpenesser
COCAMHECHHUE OYUCTUTEIBHBIX COOPYXECHUH Opyr C
IpYTOM, UX pa3MeIleHHe, CIOCO0 W MepUOTMIHOCTD
yIAJICHUS W3BICUCHHBIX 3arps3HSIONINX BEIISCTB
(rps3u, Macna). Ilpu ompenenenuu (akTUdecKux
pa3MepoB COOPYKEHUS CIeNyeT UCXOAUTh U3 Ciely-
IOIINX YCIIOBHM:

CKOpPOCTh ITOTOKAa HE JOJDKHA IPUBOIWTH B JIBU-
JKEHHE YK€ OCEBIIUE YacTHIBL: U= 10 MM / c;

MIOTOK BHYTPH COOPYXXCHHUS JOJDKEH OBIT mapai-
JIEBHO CTPYHHBIM;

KOHIICHTpAIUsI W TeMIepaTypa B3BEIICHHBIX Be-
IIECTB IO BCEMY CEUYCHHUIO IOTOKA JOJDKHBI OBITh
OJTMHAKOBBL;

OTHOIIICHUE TTYyOUHBI OTCTOMHUKA /i K €r0 IIUPHHE
B nomxno owrte /B =10,3 —0,5.

Ilpn ompeneneHun IIMHBI OTCTOMHHMKA Pa3TUY-
HBIMU METO/IaMH 32 OCHOBY PacueToB BCerja MpUHU-
MaeTcsl OIMH M TOT K€ MPHUHLMUIL: 3a BpeMs NpOTeKa-
HISI YacTHIA OMNPEAEICHHOTO pasMepa JOJDKHA
0CECTh WJIN BCIUIBITE.

ITonesnyro anuHy / OTCTOWHHKA OINPENENSIOT IO

¢bopmyne Kapennna
[ = vh

IIe UV — CKOPOCTh TOPH3OHTAJIBHOTO IIPOTEKAHHUS,
cMm/c; h - mone3Has TIIyOWHA COOPYKEHHS, CM; W -
CKOPOCTh BCIUTBITHSI WIIA OCEIAHUS YACTHIIBI OIpee-
JICHHOTO pa3Mepa, CM/C;

UccnenoBarenn  AMEpPUKAaHCKOTO  HMHCTUTYTa
He(TH JOMOJHWIH 3Ty (Qopmyny kodddumuenTom
MPOCKTUPOBAHUS €:

@’

l=¢eg—.
w

BennuuHa € 3aBUCUT OT TUAPABIMYECKOTO
YCTPOWCTBA OTCTOMHUKA U B KaXKIOM CiIydae Oompee-
JSETCS IyTeM MOJAETHpOoBaHus. BemmanHa ero 0oib-
me 1. 3HadueHre ero He MOXKET OBIT JJaHO JlaXke MpHU-
OymsuTenbHO. HamexxHON OCHOBOW pacdyera MOXKET
CIykuTh paspabortanaelii B 2011 1. OrpacieBoit
CTaHJapT, B COOTBETCTBUU C KOTOPHIM BpeMs MpOTe-
KaHUsI JOJDKHO OBIT B 2 — 3 pa3a Oombllie BpeMEHH,
HEOO0XOAMMOTO JUTSl BCIUIBITHS WIIM OCENaHHs YaCTHULL:

Té = TlTﬁ
rae Ty - Bpemst mpoTekanusi, ¢; Ty - BpeMs BCIUIBITHS
WIH OCeNaHus, ¢; N — KO3(PPUIUEHT HaJeKHOCTH;
peKoMeHayeMast BennyuHa — 2-3.

HawubGonee TOYHO JJIMHY OTCTOHHHMKA MOXHO
OmpeneNuTh Mo MeToAy npod. BemukanoBa. DTOT
METOJ MpH TOMOIM KOo3(pQHUIEeHTa KOPPEKIHMHA W
IPEAINONAracT Takxke y4eT d(P(PEKTHBHOCTH OYHCTKU
(1a6.1). [Mox 3 PeKTUBHOCTHIO OYHCTKH MTOHUMACTCS
IIPOLICHTHOE COOTHOILUEHHE OCEBILEr0 KOJIMYECTBA U
00IIIero KOJIMYECTBa 3arps3HSIONIETO BEIIeCTBA, MPH-
HAJUIeXKAIIETO K OHOM U TOU ke (ppaKIIHH.

Tabmuna 1
KoadduimeHT Koppekiuu, 3aBUCSIIHi 0T 3PPEKTHUB-
HOCTH OYHMCTKH

% \ % w % \ % w % \
2 |-1,5/20|-0,6| 44 |-0,1| 72 | 0,4 | 90 | 0,9
8 [-1,01 24 1-0,5| 50| 00| 76| 05| 92|10
10 [-0,9| 28 |-0,4| 56 | 0,1 | 80 | 0,6 | 98 | 1,5
13 [-0,8| 34 |-03| 61 | 0,2 | 84 | 0,7
16 [-0,7| 39 |-02| 66 | 0,3 | 87 | 0,8

ITo BenukanoBy HeoOXxonuMasi IJIMHA OTCTOMHUKA

2
1=2+; /m—+ c;
2 4

vZw?h
v°h
C= ;
w
I'ne [ — neobxoauMas IJMHA OTCTOMHUKA, M;
w — K03 HUITMEHT KOppeKIuH (cM. Tab1.)
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V — CKOpOCTh TOPH3OHTAJIBHOTO IPOTEKAHUS,
MM/cM; h — riryOuHa OTCTOWHHKA, M; W - CKOPOCTh
OCEIaHusI YacTHIl JAHHOTO BEUIECTBA, MM/C.
CKOpOCTh TOPU3OHTANBHOTO IPOTEKAHUS LEJIECO-
o0pasHo mpuHAIT pauHoit 10 MM/c.
Omnpenenenne mupuHbl (cM) oTcToiiHKMKa 1o Ka-

penuHy:
.103
p = 210%_ h,
YRe

I'me Q — cTok oTpaboTaBuieil BOABL, J1/C; ¥ — KH-
HeMaTH4ecKas BSI3KOCTb BOABL, cM2/c; i — Ioie3Has
rryOuHa OTCTOWHWKA, cM; R, — 4yucio PeiiHonb/ca,
JUTSL OTIPE/ICIICHUS] KOTOPOTO CIEIyeT BOCIIOIB30BATh-
Csl CICIMANBHON IJUTEPATypOH, M MPUOTU3UTENb-
HBIX PacueToB MOXHO B35Thb BeluuuHy R. = 2300,
00€eCTIeunBaoIIyI0 MapajuIeIbHO — CTPYHHOE TPOTe-
KaHHe.

[lpu ompeneneHnn pasMepoB Tps3H COOpHHUKA
MOJXXHO BOCIIOJIB30BATHCS CIICAYIONUMH JTAHHBIMU
OTHOCHUTEIBHO KOJHMYECTBA OOpa3yromeics Tps3u:
MO¥Ka Ky3oBa — 4 J/aBT, MOiKa aBTomMoOWns — 15
n/aBT. I'psi3u COOPHUK JTOJKEH OBITH pAacCUMTAaH Ha
XpaHeHHe 1o MeHblnel mepe 10 — mHEBHOrO 3amaca
rpsi3y.

I'psism — W MAacIOOYHCTHTEIFHOE COOPY)KEHHE
CIIeIyeT PacroJIOKUTh TakK, 4TOObI TpyOa, MOJBOJIS-
I1asi HEOUHIICHHYIO BOIY, OblJIa KaK MOXKHO KOpOde.
Ha ostom ywacTke HE IOKHO OBITh W3MEHEHHIA
HAIPABIICHUS, & €CJIM 3TO HEU30EKHO, TO HEOOXOIH-
MO 00€CIeYnTh BO3MOXKHOCTh B JIF000E BpeMs OBbICT-
PO YCTpaHHTH 3acOpeHHEe B MecTe m3ioMa. MuHU-
MaJIBHBII YKIIOH TPYOBI ToJbKeH paBHATHCS 10 Yoo,

I[Momumo ompeneneHuss pa3MepoB OYUCTHOTO CO-
OpYKEHHUsI, CIEeIYeT MPOAYMAaTh TAKKE €r0 THIPaBIIH-
YeCcKOoe yCTPOMCTBO. JIJis TOCTHKEHNUS TTapalIeIbHO —
CTPYHHOTO TIPOTEKAHUSI HYKHO OOECIICUYUTH PABHO-
MEpPHOE pacIpeaesCHue MOCTYIMAOMICH BOIBI MO BCE-
My CEUCHHIO OTCTOMHMKA. HampaBnsiomme CTEHKH,
BOJIOCJIMBHBIC KeJ00a, Cemapupymoolue ycTpoiicTBa
CIIEAyeT BBHIOJHUTH TaK, YTOOBI OHU HE BBI3BIBANIN
TypOYJICHIIMU W HE MPEMSATCTBOBAIN OOCITY)KHBAHUIO
U OYHCTKE COOpYXeHus. Hampammsronme CTEHKH
JOJDKHBI OBITH OIYIICHBI B BOJY IO MEHBIICH Mepe
Ha 25 cMm. Harpyska Ha kpaif BOZOC/IHMBa HE JOJDKHA
npesbiath 1,5 n/c/m. Tum rps3u cOOpHHUKA 3aBUCHT
0T crocoba m3BiedeHus rps3u. Ecmu BbleMKa rps3u
MPOM3BOANTCS BRIKAYMBAHUEM, TO B TPsI3U COOpPHUKE
1es1ecoo0pa3sHo BBIMOJIHATE 3yMI] WK 3yMnQsl C
MUHUMAJIBHBIM YKJIOHOM moBepxHocTert 1:5. Ilpm
BBIEMKE TPS3M BBIUCPIBIBAHHEM ITHO MOXET OBITh
wiockuM. JKene300eTOHHY0 KOHCTPYKIIMIO HEO0XO0-
JUMO 3alUTUTE CJI0eM H3HOoca ToyuHou 10 — 15 cMm.

Iocne pacuera pasMepoB OTCTOHHHUKA HX KOPPEK-
THPYET C TOYKU 3PEHUs yCIOBUM IKCIUTyaTanuu. Lle-
Jecoo0pa3Ho pasIeiuTh pe3epByap IpH IIOMOIIHU 3a-
OpasbHOI cTeHKH Ha JBe Kamephl. [lepBas yacthb pe-

YIK 628.12

3epByapa IepeHa3HayeHa JUIsl OTCTOS TPSI3U U Tep-
BUYHON MacjOOYHCTKH. B Hell 3amepXuBaroT TBep-
Jible BellecTBa ¢ 3epHUCTOCThIO 10 0,05 MM u yacTu-
16l Macio quamerpom go 0,1 mm

Ornpenenenust NIMPUHBI OTCTOWHUKA:

1 — onTUMaIBHBIN JUAIa30H

B = 2:103Q —h

h YRe

5= 0,3—0,5-d=100;v=10wmm/c;

Ornpenenenust JJIMHBI OTCTOMHUKA!

1 —d=100u; = 0,05 cm/c;

2-d=150u; ®=0,111 cm/c;

3-d=200u; ®=0,197 cm/c;

=2 v =10 s,

Iockonbky HauOOMbIIAS YACTH TPA3CBOTO 3arpsi3-
HEHUS OCEJAET B ATOM YaCTH OTCTOMHHUKA, TO HMEHHO
3/IeCh CIIEAyeT MPeIyCMOTPETh BBIEMKY Tpsi3H. BTo-
pas 4acTh COOPY)XCHHs TpeIHa3HaueHa i 3ajep-
JKaHUsl KOJUIOUHBIX YACTHII TPSI3U U IO/JIAI0IIErOCs
(baoTanuu MacISHOTO 3arps3HeHus. BcruibiBarolee
Maclo ClielyeT CHMMaTh C MOBEPXHOCTH O0eHux dYa-
CTeH pe3epByapa W HANPAaBISITh B COOPHBIA KOJIOJEI.
BembiBiiee Ha MOBEPXHOCTh MAaCiIO PYYHBIM WA
MEXaHUYECKHM IyTeM HaIpaBISIOT K MOPOry cema-
pUpyIOILEro BoxociauBa. [y KapiWKOBBIX M MalbIX
CTaHUUN OOCITY)KMBAHUSA OYHUCTHOE COOPYKEHHE pe-
KOMEHJIYETCSl BBITIOJHATh B COOTBETCTBUU C TOKa3a-
TEJb pacyeTa.

OKCNEepPUMEHTANLHBIC JaHHBIE, MTOKA3bIBAIOT, YTO
MPU MOMOIIM (DIOTAIMOHHBIX OYMCTUTENCH MOXHO
JIOOUTBCS TOJILKO TaKOW CTETIEHU OYHMCTKH, KOTOpas
MO3BOJISET CITyCKATh OYMINECHHYIO BOJy B KaHAJIM3a-
IIMOHHYIO ceTh. B ciydae 0TBOJia BO/IBI B €CTECTBEH-
HBI BOJOEM WJIM IOBTOPHOTO €€ WCIIOIh30BAHUS
HeoOXouMa JOMOJHUTEIbHAS OYHCTKA.
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CO3/IAHUE BBICOKOI®®EKTUBHOM TEXHOJIOT'MH CMEILIEHUSI O30HA C BOJOM,
JUIS TIOATOTOBKH NMUTHEBOI BOJIBI M3 BOJIOXPAHWJIMILE

AnueB MaXMyII KYBaTOBI/I‘l, K.T. H., IOLCHT, TamkeHTCcKui apXI/ITeKTypHO-CTpOHTe.]'II:HbIﬁ HWHCTUTYT

B cratbe paccmarpuBaeTcs Ipoiece 00e33apakuBaHie IUTHEBOM BOAE 030HOM HEHMOCPEACTBEHHO B TEXHOJIOTHICCKOM
TpybomnpoBoze. JlaeTcs onucaHie MakeTHOH YCTaHOBKH Ui 00e33apaXKiMBaHKUEe MUTHEBOH BOJIE 030HOM HEMOCPEICTBEHHO
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B TEXHOJOTMYECKOM TPYOOIpOBOJe. YCTaHOBIEHO YTO, MHTEHCH(UKALMS Mpoliecca PaCTBOPEHUSI 030HA B BOJE 3a CHET
3aKPYYEHHOTO TIOTOKA paccMaTpUBaeTcs Kak Haubojee SJKOHOMUIHBIN M NEPCIIEKTUBHBIN CI0CO0, TIO3BOJISIOIINI JOCTHYb
95-99% NpPOLEHTOB HCHONB30BaHKS 030HA. B pe3ynbraTe MpOBEJCHHOTO HMCCIENOBAHMS ONpEAeieH PEXUM 0OpaboTKH,
obecrieynBaroNIMi HAUMEHBIINE KOJIMYECTBO 030HA MIPU MakcUMallbHOU 3 pekTuBHOCTH 00€33apaKuBaHue.

KuroueBble cJI0Ba: 030HUPOBaHKE, CMELICHUE, BOJOXPAHWIMIIE, PeXUM 00paboTKH, 3pdeKkTHBHOCTh 00e33apakruBa-
HHE, TEXHOJIOTUYECKHUiT TPYOOTPOBO/, 3aKPYUEHHBII MOTOK.

Magolada to'g'ridan-to'g'ri texnologik quvurda ichimlik suvini ozon bilan zararsizlantirish jarayoni muhokama qilinadi.
To'g'ridan-to'g'ri texnologik quvurda ichimlik suvini ozon bilan zararsizlantirish uchun namunaviy zavod tavsifi berilgan.
Aniqlanishicha, ozonning suvda aylanma oqimi tufayli erishi jarayonini kuchaytirish ozondan 95-99 foiz foydalanishga
erishishning eng tejamli va istigbolli usuli hisoblanadi. Tadqiqot natijasida ozonning eng kichik miqdorini maksimal
dezinfeksiya samaradorligi bilan ta'minlaydigan qayta ishlash rejimi aniqlandi.

Kalit so'zlar: ozonlash, aralashtirish, rezervuar, ishlov berish rejimi, dezinfeksiya samaradorligi, texnologik quvur
liniyasi, aylanma oqim.

The article discusses the process of disinfection of drinking water with ozone directly in the technological pipeline. A
description is given of a model plant for disinfecting drinking water with ozone directly in the process pipeline. It has been
established that the intensification of the process of ozone dissolution in water due to the swirling flow is considered as the
most economical and promising way to achieve 95-99% percent of ozone use. As a result of the study, a processing mode

was determined that provides the smallest amount of ozone with maximum disinfection efficiency.
Key words: ozonation, mixing, reservoir, processing mode, disinfection efficiency, technological pipeline, swirling

flow.

BBenenue. 3a nocnenHue ropl B Hallleil cTpaHe u
3a pyOeKoM MPOBOJAATCS HCCIIEI0OBaHHUE IO U3YUEHHUIO
W BHEJAPEHUIO JIUCIICPTHPOBAHUS O30HO-BO3JIYITHOMN
CMECH HETNOCPEJICTBEHHO B TEXHOJIOTHYECKOM TPYy0O-
MIPOBOJIE C TIOMOIIBIO CTaTUYECKUX cMmecuteneit [1-3].
CraTuueckue CMECUTENH OTIMYAIOTCA KOMIIAKTHO-
CThIO W BBICOKMMH Ko3(h(dHUIIMeHTaMn Maccomepeaa-
gy, CMeleHHe Ta3-KUJIKOCTh OCYIIECTBIISETCS MyTeM
CO3/IaHWSl UHTECHCUBHOM 3aKPyTKU MOTOKA >KHIKOCTH
W ra3a 3a CHeT UCIOJIb30BaHUA KUHETHUYECKOW SHEp-
TUM OKUAKOCTU. VHTEHCHBHas 3aKkpyTka IOTOKa B
CTAaTUYECKUX CMECHUTENISX CBA3aHA C CO3/IaHUEM Bpa-
MIATEIBHOTO JIBUKCHUS KUJKOCTHA Ha OMPEICICHHBIX
ydacTKax TpyOOIpoBO/Ia, PaCIIOIOKEHHOTO 32 CMECH-
TeneM. J[efcTBHS TaKMX yCTPOMCTB OCHOBAHO Ha MC-
MOJIb30BAaHUM JHEPIHM IMOTOKA CMEIIUBAEMBIX Cpell
JUISL  CO3JIaHUSI BBICOKMX JIOKAIBHBIX HANPSKCHUHA
CIBUTA.

B nHacrosiimee BpeMs, B MMOJABISAIONIEM OOJIBIINH-
CTBE CIIy4acB, OUMCTKA U 00€33apaKMBaHNE MTUTHEBOU
BOJIbI OCYIIECTBIISIETCS C MCIOJIb30BAHUEM KOAryiu-
pOBaHHMS, XJIOPUPOBAHHMS HAa HAYAJIILHOM U 3aBepiia-
IoleM 3Tanax o4uCcTKH. OmHaKo cOpPOCHI CTOYHBIX
BOJ TOPOAOB U MPOMBILIUIEHHBIX MPEINPUATHI MpU-
BEJIM K CEPbE3HbIM M3MEHEHHUSM KaueCTBEHHOI'O CO-
CTaBa BOJBI B UCTOYHUKAX BOAOCHaOkeHus. [losBie-
HUE B €€ COCTaBE NMPOAYKTHI, TOBEPXHOCTHO AKTHB-
Heie BemniectBa ([TAB), HedTenpomykToB, (eHONOB,
MOHOB, TSKEJBIX METAJUIOB U JIp. HE TIO3BOJISIET ACii-
CTBYIOIIUM OYHMCTHBIM COOPYXEHHSM BBIMOIHSIET
OapbepHyl0 posib 10 uX yaajneHuro. Kpome Toro, B
pe3yibTaTe 00pabOTKH BOJBI IOBEPXHOCTHBIX UCTOY-
HUKOB XJIOPOM, KaK IPaBWIO 00pa3yroTcs JIeTydue
ranoreHcojepxkamniue coenunenus (JII'C) u B ux co-
ctaBe TpuraitorenMmeransl (TI'M) sBistromuecs: TOk-
CUYHBIMH W KaHIICPOTEHHBIMH BELIECTBAMH.

B aroii cBsA3M 00JBIIOE HAPOIHOXO3STHUCTBEHHOE
3HaueHHEe MMEET HayYyHO-TEeXHUYeCcKas 3ajaya IIo
pa3paboTKe TEXHOJOTHH MOITY4YEHHUS! MUTHEBOW BOJBI
BBICOKOT'O KauecTBa.

B mocnennue roapl MHOTHE Hay4YHO-HCCIIEIOBA-
TENbCKHE MHCTUTYTHI, paboTaromme B 00JacTu
OYHMCTKH BOJIbI, pa3padaThIBaIM HOBBIE TEXHOJIOTHYEC-

CKHE IMPOLECChl U NpueMbl 00pabOTKH MUTHEBOM BO-
IIbI, 00ECICUNBAONINE MOTYYCHHE BOIBI C BBICOKOM
CTENEHBI0 CaHWTApPHOW HaAeKHOCTH. OJHUM U3 Me-
TOJIOB, TIO3BOJISIOIINX TOBBICHTh Ka4eCTBO OYHCTKU
BOJBI Ha BOJOMPOBOJHBIX CTAHIUAX, SBISETCS 030-
HUPOBAHUE BOJIBL

3a pyOexxoM OOJBIIOE KOJUYECTBO O030HATOPHBIX
yctaHoBok umeercs Bo Dpanmum, Poccumn, CHIA,
Snonun, llseinapun, I'epmannn, AHrmmm u ap.

B pasznuuHbIX nHUTEpaTypHBIX HCTOYHUKAX [1-3]
O30HHMPOBAaHUE BOJBl 3a4YacTyl0 paccMaTpUBAETCs
TOJILKO KaK OJIMH W3 CIOCO0OB 00e33apakrBaHUs, HE
UMEIOIIMX HEIOCTATKOB CBOWCTBEHHBIX JIPYTHM Me-
TonaM Je3uH(eKIun BoJbl. B COOTBETCTBUM ¢ Takoi
TOYKOM 3peHHs LIeNeBOe Ha3HAUYE€HUE O30HUPOBAHMS
OTPaHMYUBACTCS JIHIIb €r0 a0HMOTUYECKUM JCHCTBH-
eM. Mexay Tem, O30H, Oiaromapsi CBOCH OKHCIIH-
TENBHON CIOCOOHOCTH, TapaHTHPyeT HE TOJBKO
OBICTPYIO U HAJISKHYIO CTEPUIIM3AIHMIO, HO M o0ectie-
guBaeT 3(P(QEKTUBHO OKHCICHHS OPTaHUYECKHX Be-
[IECTB, YJIYYIICHUS OPTaHOJENTUYCCKUX CBOMCTB
Boibl. B VY30ekucraHe O30HMPOBAHHOW IMUTHEBON
BOJON Il OoOecredYeHusT KPYIHBIX HACEICHHBIX
MyHKTax ellle HenpuHATo. Mcnosib3yercss B HEKOTO-
pBIX JTOMaxX OTIbIXa W B JCTCKHX O3IOPOBUTEIHHO-
CIIOPTHBHBIX JIArepsx

Kak wu3BecTHO, 030H SBISCTCS OIHUM M3 CaMbIX
cuibHBIX okucauTeneit [3]. 1o cBoeit oOKuCIUTEeIbHON
CIOCOOHOCTH 030H YCTYIaeT TOIbKO GTopy [2].

C SKOHOMHUYECKOH TOYKH 3pEHHs BHEAPEHHUE 030-
Ha B Ka4eCTBE pearcHTa I 00pabOTKU BOJBI TAKKE
sBIsieTcs peHTabenbHbIM [7-12]. Tak, mpu 103ax 030-
Ha 4-6 Mr\i1, 030HMPOBaHHUE 1EJIECO00PA3HO HE TOJIb-
KO C TOYKH TOJYYEHHS BBICOKOTO 3 dekrTa 00padboT-
KM BOJIBI, HO M B TEXHUKO-D)KOHOMHUYECKOM OTHOIIIE-
HUMU.

AHanM3 WMEKIUXCSI MaTepUaOB IOKa3bIBACT,
YTO B HACTOSIIEE BpEMs elle He YETKO BBIpaOOTaH-
HBIX PEKOMEHJAIMHA [0 WCIOJIB30BAHUIO 030HA B
npoueccax BOMOOYHCTKA. OJHAKO OTPOMHBIE BO3-
MOXXHOCTH O30Ha B TIpOIIECCaX OYHCTKH BOIBI U
0oJIbIIIOE €T0 BO3/CKHCTBHE HA BOAHYIO Cpely Bce
0OoJIbIlIe MPUBIIEKAIOT CIEIMAIUCTOB K TPOBEICHUIO

93



lpobaembl apxumexkmypsl U cmpoumesnibcmaa 2022, Ne1
HOBBIX HCCJIEIOBAHME WM TIOWCKOB, HAJIEKHBIX CIIOCO- KaMmepou § BBOjA rasa.
1 2 1036 148713 11 5 12

00B 00pabOTKH MPUPOTHBIX BOJ.

CwmemnieHre 030HO-BO3IYIIHOH CMECH C BOJOH
MMEEeT BKHOE MECTO B IMPOIIECCE O30HMPOBaHHS [9-
11]. B mpakTuke 030HMpPOBAaHUSI MMEETCs OOJbLIOE
pazHooOpasue Croco0OB CMENICHHsST 030HA C BOJOM
[9-14]. Ha xpynHBIX BOJONPOBOHBIX U KaHAIM3AIHU-
OHHBIX CTaHIUS OOJBIIOE PACHPOCTPAHEHUE TTOTY I
6apO0TaxXHBI U 3MYJIbCATOPHBIA CIIOCOO CMELICHHUS
[11-13].

B pesynprare paccMOTpEHHs CYIIECTBYIOIIUX Me-
TONIOB BBEICHHSA O30Ha B 00pabaThIBacMyrO BOIY,
KOHCTPYKIIMH amnmapaToB MO CMEUICHUIO 030HA C BO-
JIOH, OBUTO BBIICICHO HANpPaBICHUE, KOTOPOE OKa3a-
JIOCh TIEPCIIEKTHBHBIM, OCOOCHHO IS CTAHITUH MAJIOH
W CpeIHed TPOM3BOJUTENBHOCTH. Takoe Hampasiie-
HHE-00paboTKa BOIBI O30HOM B TEXHOJOTHYECKOM
Tpybomposose [7-14].

B nmaHHOI cTaTbe paccMaTPUBACTCS CMELICHUS
030Ha C BOJOH, JJIsI TIOATOTOBKH MUTHEBOHW BOIBI U3
BOJIOXPaHHJIHIIE.

Leas padoTbl — co3MaHue BBICOKOA(D(EKTUBHON
TEXHOJIOTMU CMEIICHHUsI 030HA C BOJOW, JJIS IOJIrO-
TOBKH MTUTHEBOW BOJIBI M3 BOIOXPAHHIIHIIC.

Jns MOCTHXKEHUSI MOCTABICHHOW MMM PEIICHBI
CIICAYIOIINE 3aa49u:

-MCCleIoBaHbl  0COOEHHOCTH (opMUpOBaHUS H
Ka4eCTBCHHBIA COCTaB BOJBI YapBakcKoro BOJOXpa-
HIJTUIIA C aHAU30M HAJEKHOCTH CYIIECTBYIOMICH
TEXHOJIOTHH TTOATOTOBKYU IIUTHEBOI BOJIBL;

-MCCIIEIOBAHO JACHCTBHE O30Ha Ha (DU3HKO-
XHUMHYECKHE TIOKa3aTeIH BOABI, 3a0HMpaeMoe U3 BOAO-
XPaHHJIHIIA;

-OnpesielieH pekuM 00pabOTKU BOABI M MHHU-
MaJIbHas 71032 O30Ha KOAryJsHTa ISl JOCTIDKCHHUS
CTaHAAPTHOTO YPOBHS MTapaMETPOB MUTHEBOI BOJIBI;

-CO3/1aHa M WCCIIEIOBaHA HOBAsl KOHCTPYKIHS all-
mapaTa CMEIICHHS O030Ha C BOJOW, C pa3pabdoTKOH
METO/Ia €TO pacueTa;

Hayuynasi HoBu3Ha pa6oThI:

-pa3paboTaHa HOBas KOHCTPYKIHS ammapara s
CMEIICHUST 030Ha U 00pabaThiBaeéMO BOJIBI B TEXHO-
JoruuecKkoM Tpyoomnposoze [3];

-pa3paboTaHbl TEOPETHYECKHE OCHOBHI pacdera
ra30-KUAKOCTHBIX alllapaToB, BCTPAHBAEMBIX B TEX-
HOJIOTUYECKUH TpyOONnpoBOj. DKCIEPUMEHTAIBHO
BBISIBJICHBI OITUMAJIBHBIC MApaMeTPhI IpoIecca cMe-
IICHUS] 030HA C BOJOH-yIIIa 3aKPYTKH U JUIMHBI ITyTU
CMEIICHUS.

O6ocHoBaHue 00beKTa, IpeAMeTa, 32124 U Me-
TO/I0B MccJle0BaHue. B manHO# cratbe paccMaTpu-
BaeTCs KOHCTPYKIUH amliapata CMEIICHHs JKUIKOCTH
u rasza [3]. [IpuHuun neiicTBus anmnapara OCHOBaH Ha
CO3JIaHHMU 3aKPYTKH JKUIKOCTH TOTOKA B IENSIX CMe-
IICHUsT BOJHOW W Ta30BOH cpell pu o0padoTKe MpH-
POIHBIX BOZ 030HOM.

Amnmnapar, puc.l, conepxxut Tpybomnposoa 1 nona-
YH JKUAKOCTH, PACIPENEIUTENb KUAKOCTH 2, TpyOo-
IpOBOA 3, YCTAaHOBJICHHBIE MOCIEIOBATEIBHO Ha OJ-
HOM ocH Kamep cMmemnieHus 4,5, mepBoil 1 BTOpPOil CTy-
MeHu cooTBeTcTBeHHO. Kamepa 4 mepBoil cTyneHu
BKITIIOYaeT B ceds KoHPy3op 6 ¢ nuddyzopom 7, co-
eIMHEHHBIC MATPYOKOM CO IIETIMHU 9 U OKPYKCHHBIC

WcxoaHas
Bopa, |

‘fﬂfﬁlﬁ \
i

Puc.1. Anmmapar a1 cMelleHus JKHIKOCTell M ra3oB.
1 - Tpy6a @50 mMm; 2 - pacTipeenuTesb )KUIKOCTH;

3 - tpy6a @32 mm; 4 - kKamepa cMeleHus [-cTynenu; 5 -
kamepa cMetienus [I-ctynenu; 6 - koudysop; 7 - muddy-
30p; 8 - kamepa BBoja rasa; 9 - mens @2 mm; 10 - moma-

1omas Tpyba @5 mm; 11 - xanan @5 mym; 12 - otBepetust @5
MyM; 13 - Tpyba P32 MM; 14 - matpyOok.

Kamepa cmemennst 5 BTopoil cTyneHu coeuHeHa
nojaronMu Tpydamu 10 ¢ pactipenenureneM MoToka
2. B cTeHKkax KamMepbl CMEIICHUS 5 BBITIOJIHEHBI KaHa-
ael 11, mogxirodeHHble K nojarouuM Tpyoam 10 u
BBITNIOJIHEHBI 110 BUHTOBOM JMHUM moA yriom 60-75
rpagycoB K ocu kKamepsl. IIpu 3TOM, BBIXOAHBIE OT-
Bepctusi 12 kanamoB 11 pacmosokeHbl OT BXOJIHOTO
oTrBepcTHs 13 Kamephl CMEILIeHUs IEPBOil CTyIeH! Ha
paccrossuun H poBHbIM 2,5-4 nuamerpa Kamepsl
cMmemeHust nepoil crynenu. Kamepa 8 chHabGxkena
naTpyOkom BBoJa 14 rasa.

Armnmapar pabotaer ciemyromuM oOpazom. Kun-
KOCTh IOJIACTCsl Mo TPyOompoBoay 1 B pacmpezeinu-
TEJBbHYIO MOTOK 2, OTKY/Ia YacTh €€ Yepe3 MOAaIoLIHe
TpyOy 10 mocTymaeT B KamMepy CMEUICHHS 5 BTOPOM
crynnean. OCHOBHOM TMOTOK XKHUAKOCTH TOJAETCS IO
TpyOompoBoay 3 B Kamepy 4 NEpBOH CTYIIEHH CMe-
menus. Iloctynas B koHQy30p 6 >KUAKOCTH uepes
oTBepcTHsl 6 3aXBaThIBAET Ia3, MOCTYMAIOWUN U3 Ma-
TpyOka 14. B muddysope 7 cMech pacmupsiercs, mo-
CJIe 4ero CMech IOCTYNAeT B KaMepy CMELIeHus 5
BTOpPOU CTymneHH, Kyna depe3 Tpyob! 10 u xaHamsr 11
MOJIaeTCsl U3 paclpeAesuTess KUAKOCTH 2. 3a cuer
BUHTOBOI'O HampaBjieHHUs KaHajioB 11, pacmosioxeH-
HbIX mof yriaoMm 60-75 rpagycoB K OCH KaMmepsl, TO-
TOKH JI00aBISIEeMOH JKUIKOCTH JIBHXKYTCS B KaMepy 5
10 BUHTOBOM TPAeKTOPUU U CMELIMBAIOTCA C Ta30BO-
JSTHOW CMECBIO, MOCTYMAIOIEH U3 KaMephbl CMELICHHS
4 nepBoii cTyneHu.

DPPeKTHBHOCTh HKCMIEPUMEHTATILHOTO HCCIIE]IO-
BaHMs 3aKPy4CHHOTO IOTOKA B Tpy0ax MHOTO 3aBH-
CHT OT BBIOOpa METOJWKU MOCTAHOBKH M 00pabOTKU
CaMOro SKCIIEPUMEHTa, a TaKkKe OT KOHCTPYKLUHUHU
cTeHza. PAn cBOWCTB 3aKpyYEHHBIX TEUEHHH B CaMOM
pa3nuYIHON (hOpME TIPOSBIACTCS B 3aBHCHMOCTH OT
KOHCTPYKTHBHOI'O HMCIOJb30BAaHUS TMAPAaBINYECKOIO
KOHTYpa SKCIEpUMEHTabHOU ycTaHOBKH. [loaTomy,
YTOOBl TOJYYUTh HAAEKHbIE 3KCIEPUMEHTAIbHbIE
JaHHble, OBUIM HUCKIIOYEHBl MOJOOHBIE  BIUS-
HisL. TakiM 00pa3oM, TedeHHe 3aKpyIeHHOTO IOTOKa
XapaKTepU3yeTCsl HAIMYKMEM 00acTel MoToKa C IMpo-
TUBOTIOJIOKHBIMH TIPOJOJIBHBIMU TPaJUeHTaMHu CTa-
TUYECKOTO JABJICHUS, OTPHUIIATCIBHBIME B mepude-
PUIHON U MOJIO)KUTEIBHBIMH B ITPUOCEBON 30HE TPY-
051 [Ipu 3TOM, B OTIIMYHME OT OCEBHIX MOTOKOB 3HAKU
rpaJUeHTOB CKOPOCTHU U J1aBJIECHUS COBIANAIOT MEXKIY
CO0Oi.

BeiBoabl. B pe3ynpraTte paccMOTpeHHs Cylle-
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CTBYIOIIMX KOHCTPYKIIMH amnmapaToB IO CMEIICHUIO
030Ha C BOJIOW, BBIICTICHO HANpaBICHHUE, KOTOPHIE
OKa3aJI0Ch TEPCIEKTUBHBIM, OCOOEHHO, JJISi OYHCT-
HOM CTaHIMM Majoil U CpeAHEH MNPOU3BOAUTEIIHHO-
ctu. TakuM HampaBlIEHUEM SIBIIIETCS 00pPabOTKU BO-
JIbI 030HOM B TEXHOJIOTHYECKOM TpyOompoBojae. B
3TOHN CBsI3W pazpaboTaHa HOBas BHICOKOA(D(EKTHBHAS
KOHCTPYKIIMS ~ ammapara i CMEIIEHUS O030HO-
BO3/YIIHON CMECH C BOJOW B TEXHOJIOTHUYECKOM TPY-
OompoBoze. CMmelleHue ra3-KuaKocTb B pa3paboTaH-
HOM armapare OCYIISCTBISCTCS MyTeM CO3JIaHUS MH-
TEHCUBHOW 3aKpyTKH TIOTOKa J>KHUIKOCTH W Ta3a 3a
CYET WCIIOJIb30BaHUS KMHETHUECKON PHEPTUN JKUIKO-
CTH.

HHTeHcuduKamms nporecca pacTBOPEHUs 030HA B
BOJIC 32 CYET 3aKPYYEHHOI'O IMOTOKA IO3BOJIACT JO-
ctudb 95-99% MpPOIEHTOB HUCITOIB30BAHUS 030HA.
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NPUMEHEHME XUMHWYECKHUX 1 BUOJOTHYECKHUX METOJ0OB ITPU OYUCTKE
HEOTECOAEPKAIIUX CTOYHBIX BOJ

lamcueBa Hapruc Mupasa3oBua; Tya0ae baxtuép bozoposuu.
TamKkeHTCKUHA apXUTEKTYPHO-CTPOUTEIbHBIN HHCTUTYT

Ouncrka U 00e33apaKMBaHUE CTOYHBIX BOJ SIBISIETCS OQHOM M3 Haubosee akTyalbHbIX IPOOJIEM Ha CETOAHSIIHWN
JeHb. [l OUUCTKU CTOYHBIX BOJ IPUMEHSIOT MEXaHUYECKHE, (PU3UKO-XUMUUECKHE U OHOIOrHyeckue MeTobl. B nanHoi
CTaTbe PACCMATPUBAIOTCS XUMUYECKHE U OMOIOTHIECKHE METOJBI, IPUMEHSIEMbIE I OYHCTKH XO03SHCTBEHHO-OBITOBBIX
CTOYHBIX BOJ M TIPOM3BOJCTBEHHBIX CTOYHBIX BOJ| )KUIIBIX JIOMOB.

KiroueBble cj10Ba: 030HUPOBAHUE, 030H, HEPTENPOAYKThI, OKUCIUTENb, OHMOJIOTMYECKasi OUMCTKA, OMOXUMUYECKAs]
OUMCTKA, MUKPOOPraHU3M, a3poguibTp (6MOo(UIBTPBL), a3POTEHK, OUONOTUUECKUH MIPY L.

Oqova suvlarni tozalash, ularni zararsizlantirish hozirgi paytda eng dolzarb muammolardan biri hisoblanadi. Oqova

suvlarni zararsizlantirishda mexanik, fizik-kimyoviy va biologik usullardan foydalaniladi. Ushbu maqolada turar-joy
binolaridan hosil bo’layotgan maishiy oqova suvlar va sanoat oqova suvlarini zararsizlantirishda samarador usullar
hisoblangan kimyoviy va biologik usullar haqida so’z boradi

Kalit so'zlar: ozonlanish,

ozon, neft mahsulotlari,

oksidlovchi, biologik tozalash, biokimyoviy tozalash,

mikroorganizm, havo filtri (biofiltrlar), aerotank, biologik hovuz.

Wastewater treatment and disinfection is one of the most urgent problems today. For wastewater treatment,
mechanical, physicochemical and biological methods are used. This article discusses the chemical and biological methods
used to treat domestic wastewater and industrial wastewater from residential buildings.

Key words: ozonation, ozone, oil products, oxidizing agent, biological treatment, biochemical treatment,
microorganism, air filter (biofilters), aerotank, biological pond.

[TockonmpKy O4YHCTKA B 00€33apaKMBaHUE CTOYHBIX
BOJI, COAEPIKAIUX Pa3INIHbIC 3aTPSI3HEHUS, BPEIHBIC
BellecTBa, Macia, HeTh U HEeDTENpPOMYKTHI, Mpe-
cTaBisgeT co0oil Goiee CIOXKHBIA MPOLECC, AaHHBIN
BUJI OYHCTKHA CTOYHBIX BOJ OCYILECTBIISIETCA C HC-
IMOJIb30BAaHUEM HECKOJIBKUX CTaguii M METOIOB. B
YaCTHOCTH, B 3TOM IPOIECCE IHUPOKO HCIOIB3YIOTCS
XHUMHAYECKHEe ¥ OMOJIOTHYecKHue METOIBl. MBI KpaTKo
00CyIUM 3TH METO/bI HUXKE.

O3onupoBanmne. I3 MeTOIOB  XMMHYECKOH
OYHCTKU HAUOOJIBIINIA HHTEPEC MPEICTABISIECT 030HU-
poBanue. O30HHPOBAHUE 3AKITIOYAETCS B OKHUCICHUH
HE(TENPOIYKTOB B TONIIEC BOJIBI IPU BO3ICUCTBHU
AKTHBHOTO OKHCIUTENS - 030Ha. OOpaboTKa 030HHU-
pOBaHHEM MOXXET PUMEHATHCS TSI 00C3BPEIKUBAHMSI
HE(TENPOIYKTOB B BOJIE, HAXOMSIIUXCS B BBICOKO-
JIMCTIEPTUPOBAHHOM COCTOSIHUU C KOHIeHTpauuen 20
mr/i u amwxke. Beenenue B HCB 030Ha 1103BOISAET IO-
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Jy4ATh BBICOKOE KA4eCTBO OYHMCTKH. Tak, MpH wc-
XOJHOM cojiepaHuu HedTu B Boge 17-30 mr/m m
MIPOIOJKUTENILHOCTH OUYNCTKH 6-12 MUH KOHEUYHas ee
KOHIIeHTpanus coctassier 1.3-3.4 mr/m.

OKHUCITUTETBHBIA METOJ] OYUCTKU TMPUMEHSIOT JIJISI
00e3BpeXUBaHIsI POU3BOICTBCHHBIX CTOYHBIX BOJ,
COJICP)KAIINX TOKCHYHBIC MPUMECH (IIMaHUIBI, KOM-
IUTEKCHBIC IMAHU/BI MEIH U IIMHKA) WM COCIMHCHHUS,
KOTOpBIC HEIIENecO00pa3sHO H3BIICKATh M3 CTOYHBIX
BOJI, 4 TAKKE OYHINATH PYTUMH METOIaMH (CEpOBO-
nopon, cynbduas). Takve BUABI CTOYHBIX BOJ BCTpe-
YaroTCsl B MAIIMHOCTPOUTEIBHOM (LIEXU TajbBaHIYC-
CKHUX TIOKPBITHH), TOpHO-I0OBIBaromel (oboraTh-
TenbHBbIE (AOPUKU CBHHIIO- LUHKOBBIX M MEIHBIX
pya), HepTexumudeckor (HedrenepepadaThIBarOIIIe
U HepTeXMMHYECKHEe  3aBOJABI),  IICIIIFOJIO3HO-
OyMakHOH (IIeXH BapKH IIEJUTIONIO3bI) U B JPYTHUX OT-
pacisix MPOMBIIIIICHHOCTH.

B y3KOM CMEICIIE OKHCIIEHHE — PEaKIHs COSIUHe-
HIUSI KAKOTO-TTHO0 BEIIECTBA C KUCIOPOIOM, a B Ooee
IIIPOKOM — BCSIKAsi XUMHUYECKAsl PEaKIis, CYIIHOCTh
KOTOPOW COCTOUT B OTHSITHH JJIEKTPOHOB OT aTOMOB
WA HOHOB.

O30H 00MamaeT BBICOKOH OKUCIHTEIBHOW CIO-
COOHOCTBIO U TIPU HOPMAJBHOW TEMIIEpaType pas3py-
IIaeT MHOTHE OPraHWMYECKUE BEIIECTBA, HAXOSIIHECs
B Boze. IIpu aTOM mporecce BO3MOXHO OTHOBPEMEH-
HOE OKHCIICHHE TIpUMecel, 00eCIBEUNBAHNUE, IE30/10-
pauusi, o0e33apaKuBaHUe CTOYHOW BOJBI M HACHIIIIE-
HHE ee KucnoponoM. [IpenmymecTBoM 3T0r0 MeToma
SBJSICTCS. OTCYTCTBHE XHMHUYECKHX pEarcHTOB IIpH
OYHCTKE CTOYHBIX BO/I.

PactBOpuMOCTh 030HA B BoAe 3aBucUT OT pH u
KOJIM4eCcTBa mpumeceil B Boje. [Ipu Hamm4uu B Bojie
KHCIJIOT U COJICH PacTBOPUMOCTH 030HA YBEINUHNBACT-
Cs1, 8 IPH HAJTMYWH [IET0YeH - YMEHBIIIACTCSL.

O30H caMOIPOHU3BOJIIFHO JUCCOLUUPYET Ha BO3IY-
Xe U B BOJHOM PacTBOpPE, MPEBPAIIAsCh B KUCIOPO.
B BomHOM pactBOpe 030H Auccoruupyer opictpee. C
pocToM Temmepatypsl u pH CKOpoCTh pacmaga 030Ha
PE3KO BO3pAcTaerT.

O30H MOXHO TOJNYYHTh Pa3HBIMH METOJAaMH, HO
Hanbonee OSKOHOMHYHBIM SIBJSICTCS TMPOITYCKaHUE
BO3/IyXa WIA KUCIOPOAA Yepe3 JIICKTPUUCCKUHA pa3-
psn Beicokoro Hampsbkenus (5000-25000 B) B rene-
patope 030Ha (030HATOPE), KOTOPBIA COCTOUT U3 IBYX
JJIEKTPOJIOB, PACIIONIOKCHHBIX Ha HEOONBIIOM pac-
CTOSTHHU JIPYT OT JIpyTa.

[IpoMbIIUIEHHOE TONyYeHHE 030Ha OCHOBAHO HA
PaCIIETIICHUH MOJIEKYJ KHCIOPOAa ¢ MOCIEAYIOIIUM
IPUCOEINHEHNEM aToOMa KUCIOPOAa K HepacIlerIeH-
HOU MOJIEKYJIE IO JCHCTBHEM THXOT'O IMOIYKOPOHHO-
T'O WJTM KOPOHHOTO 3JICKTPHYECKOTO pa3psia.

[ monydeHuss 030Ha HEOOXOJMMO MPUMEHSTH
OYMINEHHBIA U OCYIICHHBIN BO3yX WM KHCIOPOI.

[1epCneKTUBHOCTh TPHMEHECHUS O30HUPOBAHIS
KaK OKHCIUTEIBHOTO METOJa OOYCIOBICHA TaKkKe
TEM, YTO OHO HE MPUBOJHUT K YBEIHYCHHUIO COJIEBOTO
COCTaBa OYMINAEMBIX CTOYHBIX BOJ, HE 3arpsi3HSIET
BOIy HIPOXYKTaMH PEaKIWH, a caM IIPOLECC JIETKO
MOJIIACTCS TIOJTHOW aBTOMATH3AIINH.

CMeleHre OYHIIaeMON BOJBI C 030HUPOBAHHBIM
BO3/IyXOM MOXET OCYIECTBISTHCS PA3IUYHBIME CITO-

cobamu: OapOOTHpOBaHWUEM BOMABI uepe3 (UIBTPHI,
JBIpYaThie (MIOPUCTHIC) TPYOBI, CMEIICHUEM C TIOMO-
IIBIO KEKTOPOB, MEIIAJIOK U T. 1.

Buosoruueckasi oumcrka. [lns raoyOoKoi 10-
OUYUCTKU CTOYHBIX BOJ NPUMEHAIOT METOJbl OMOJIO-
TUYECKOM oYMcTKH. B Tmporiecce OHoOnOrmuecKon
OYNCTKH HEPTEHNPOTYKTHI IO BO3ICHCTBHEM KOM-
TUIeKca OakTepuil M MPOCTEHIINX MUKPOOPTAaHU3MOB,
Pa3BUBAIOLINXCS B OYUCTHOW YCTAHOBKE, MOJHOCTHIO
MPEBPAIIAIOTCS B O€3BpEMHBIE TPOIYKTHl OKUCICHHUS
- BOJly ¥ ABYOKHCH yriepoaa. Konuentpanus Hedte-
IPOIYyKTOB B BOJZE, IOJABACMOW HA OYHCTKY, HE
noibkHa mpeBbimathk 40-50 mr/n. Ho, mo-Bugumomy,
NpUMEHEHHE 3TOro cmocoda u3-3a T'POMO3IKOCTU
000pyIOBaHMsI M CIIOKHOCTH DKCIUTyaTallild HE MO-
JKeT OBITh IEPCTIEKTHBHBIM.

BroxuMudeckasi o4ncTKa IPUMEHSETCS, KakK Ipa-
BIJIO, TIOCTIC COOPYKCHHH MEXaHWIEeCKOW U (HU3UKO-
XUMHUUYECKON ouncTku. bruoxumudeckue mpoueccsl (B
T. 4. OMocopOLHsA) - 3TO YHUBEPCAIbHBII cocod yzaa-
JICHUS U3 TPEABAPUTEIIFHO OUUIIECHHBIX CTOYHBIX BOJ
PacTBOPEHHBIX OpraHMYECKMX BemecTB. Hamboiee
MPOCTHIMU U JICHIEBBIMU COOPYKCHUSIMH OHOXUMMYE-
CKOIl OYMCTKH MOBEPXHOCTHBIX CTOYHBIX BOJl B €CTe-
CTBEHHBIX YCJIOBUSX SIBJISIOTCA OHMOJIOTMYECKUE TPY-
IB1 1 OMOJIOTHYECKHE TIIaTO.

CroyHble BOIBI, TMPOIIEAIINE MEXaHHYECKYIO0 H
(PU3UKO-XUMHUYECKYIO OYHUCTKY, COJIEpXkKAT eIIe J0-
CTaTOYHO OONBINOE KOIHYECTBO PACTBOPCHHBIX U
TOHKOJWCIIEPTUPOBAHHBIX HE(PTEIPOIYKTOB, a TAKXKe
JOPYTHX OPTaHMYECKHUX 3arps3HEHHN U HE MOTYT OBITh
BBITYIICHBI B BOJIOEM 0€3 TajlbHEHIIICH OUNCTKH.

Haubonee ynuBepcaneH i OYMCTKH CTOYHBIX
BOJl OT OPTaHWYCCKHX 3arps3HEHHUN OHOIOTHYCCKHN
MeToa. OH OCHOBAaH Ha CIIOCOOHOCTH MHUKPOOPTaHU3-
MOB HCIOJB30BaTh PAa3HOOOpa3HBIC BEIIECTBA, CO-
Jep KalIruecs] B CTOYHBIX BOAAX, B KAYECTBE NCTOYHH-
Ka MMUTaHMUA B MPOLECCEe UX JKU3HEACATEIbHOCTH. 3a-
Javel OMOIOTMYEeCKON OUMCTKU SIBJISIETCS MPEBpalLe-
HIE OPTaHMYECKUX 3arps3HCHUI B Oe3BpemHBIC TPO-
nyktel okucienus - H,O, CO;, NOs, SO u Ip.
IIporiecc OMOXMMHMYECKOTO pa3pyLIEHHs] OpraHuye-
CKHX 3arpA3HEHUH B OYHCTHBIX COOPYKEHUSIX MPOHC-
XOOUT TOJl BO3JIEHCTBHEM KOMIUIEKCAa OakTepuil u
IPOCTEHIINX MHUKPOOPTAaHU3MOB, Pa3BUBAIOLINXCS B
JAHHOM COOPY>KECHHH.

[ TpaBUIBHOTO HCIONB30BaHUS MHKpPOOpra-
HU3MOB TIpU OMOJIOTMYECKOM OYUCTKE HEOOXOAMMO
3HATh (DU3HOJIOTHIO MHKPOOPTaHWU3MOB, T.c. (pu3no-
JIOTHIO TIpoIiecca MUTAHMUS, IBIXaHUs, POCTa U UX pa3-
BUTHSL.

Bcedxuii )xMBOM OpraHr3M OTJIMYAETCS OT HEXKUBO-
ro HaJM4ueM oOMeHa BEIIECTB, B MPOLEcce KOTOPOTO
MPOHUCXOAUT YCBOCHHE MUTATEIBHBIX BEIIECTB U BBI-
JeJIeHUE TPOIYKTOB KU3HEACATECIIHHOCTH.

OCHOBHBIMH TIpoIieccaMy OOMEHa BEIIECTB SIBJISI-
IOTCSI MMTAHUE W JbIXaHWe. buoxumuueckas O4UCTKa
MPOM3BOACTBEHHBIX CTOYHBIX BOJ HedTemepepadaThi-
BAaIOIIMX 3aBOJOB TPOU3BOIHUTCS B a’3poQmiIbTpax
(6uopUIBTPEI), adpOTEHKaX W OHOJIOTUYECKHUX MPY-
Jax.

BuogunpTpel mpeACTaBIAIOT CO0OH kKene300e-
TOHHBIC WM KUPIHYHBIC PE3epBYaphl, 3aNOTHCHHEIC
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(WIBTPYIONIMM MaTepualioM, KOTOPBIA YKJIaIbIBACT-
Csl Ha JBIPYATOE THHIINE U OPOIIACTCS CTOYHBIMH BO-
mamu. s 3arpy3kd  OMOGUIBTPOB  NPUMEHSIOT
IIIaK, Me0eHb, m1acTMaccy U p. OYucTKa CTOYHBIX
BOJ B OMO(HIBTPAxX MPOUCXOJUT IMOJ BO3JICHCTBHEM
MHUKPOOPTAaHU3MOB, 3aCEJIIONINX ITOBEPXHOCTH 3a-
Tpy3KH U 00pa3yromux OHOJOTHYECKYIO TUIeHKY. [Tpu
KOHTaKT€ CTOYHOM >KUIKOCTH C ITOM IUIEHKON MUK-
POOpPraHM3MBl W3BJICKAIOT W3 BOJBI OPTaHUYCCKHE
BEIIECTBA, B PE3YJIbTATe YEro CTOYHAS BOJA OYHIIA-
eTcAL.

ABDPOTEHKH TIPEACTABISIFOT COOOH JKene300eTOoH-
HbIe pe3epByapbl JumHOoM 30-100 M u Oonee, mupH-
HOii 3-10 M u riryOuHOM 3-5 M. O4KCTKa CTOYHBIX BOJ
B a9POTEHKAX IPOUCXOITUT IOJ BO3ICHCTBUEM CKOII-
JICHWH MHUKPOOPTaHM3MOB (akTHBHOTO Wia). Jlns
HOPMAJIBHOW HX >KU3HEICSITENbHOCTH B a3POTCHKU
MOJIAfOT BO3IyX U IMUTATEIBHBIC BEIECTBA.

[penmymiecTBa GUONIOTUIECKOTO METOIA OYHCTKH
- BO3MOXKHOCTh YIAIIATh M3 CTOYHBIX BOJ Pa3HO00-
pasHBle OpraHWYEeCKHEe COEIWHEHUS, B TOM UHCIE
TOKCHYHBIE, IPOCTOTa KOHCTPYKIMH ammapaTypsl,
OTHOCHUTEJBHO HEBBICOKAS JKCIUTyaTAIlMOHHAS CTOH-
MocTh. K HemocTaTkam ciemyeT OTHECTH BBICOKHE
KalUTalbHBIE  3aTPaThl, HEOOXOAMMOCTH CTPOTOTrO
COOJTIOZICHUSI TEXHOJIOTHYECKOTO PEXUMa OUYNCTKH,
TOKCHYHOE JCHCTBHE HAa MHUKPOOPTaHHU3MBI HEKOTO-
PBIX OPraHMYECKUX COCTUHEHHH W HEOOXOIUMOCTD

pa30aBICHUS CTOYHBIX BOJ B CIIydac BBICOKOW KOH-
LEHTPALNH TPUMECEH.

COpoc CTOYHBIX BOJ B IMPECHOBOIHBIE BOIOCMBI
0e3 OYNCTKM OKa3bIBACT HETATUBHOE BIMSHHE Ha
OKPYXKAOIIYIO CPEy, Hapsay C pa3IHIHbBIME 3a001e-
BaHISIMH. B 4YacTHOCTH, OTCYTCTBHE OYHCTKH WA
00€3BpeKUBAaHISI CTOYHBIX BOJ, COJACPIKAIIMX pPa3-
JUYHBIE Macia u HeQTenpoayKThl, HA HEOOXOAUMOM
YPOBHE OKQXET HETATHBHOE BIHSHUEC HA OKPYIKAFO-
utyto cpeny. IloaTomy nmpuMeHeHre OUOJIOTMYECKUX U
XHUMHAYECKUX METOZOB B COUCTAHHHM C MEXaHWYECKH-
MH METOAAMH OYMCTKH MPU OYHCTKE MTPOMBIIUICHHBIX
CTOYHBIX BOJI JIa€T MOJIOKHUTEIbHBIN 3 (HEKT.
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HCITOJIb3OBAHHME ®UJIBTPOB JJISA OYUCTKH HEOTECOAEPKAIIINX CTOKOB

Tya6aes baxtuép bo3zopoBuu., Kamososa Caogat Hurmar:xkoHoBHa

TamkeHnTcKui APXUTCKTYPHO -CTpOHTeJ'[BHI:IfI HUHCTUTYT

CeroHs Ba)KHO OYHIIATH OBITOBBIE U MIPOMBIIUICHHBIC CTOYHBIE BOJBL. B HaHHOM cTaThe paccMaTpuBaIOTCs (GHIBTPEL,
HNpUMEHSIEMBbIE TIPH OYMCTKE HE(TSHBIX CTOYHBIX BOJ, MX BHIBI, YCTPOMCTBO M MPHHIMIIEL paOboThl. OH Takke IpeoCTaB-
nsietT uHpopManuoo 006 0COOEHHOCTAX KaXI0T0 TUIA GHIIBTPA.

KaioueBble cioBa: GuibTp, QUIIbTPOBaHHUS, CTOYHBIX BOJ, MUKPO(UIBTPHI, KApKacHbIE (PUIBTPBI, MUKPOCETKA, pere-
Heparys, HeTeXUMHUYECKON MTPOMBILIICHHOCTh, (PUIBTPOIMKII, (GUIBTPHI C 3JACTHYHON 3arpy3KOii, MecKoioBKa, Hedre-
JIOBYILIKA.

Byrynru xyHaa Mauliuil — Xy»KaluK OKOBa CyBIapUHM Ba CAHOAT KOPXOHalapuAaH YUKAETraH OKOBa CyBIAPHU TO-
3ajall MyXUM axaMusT kacO sranu. Ymlby Makonana TapkuOuaa He(Th MaXCyIOTIapUHU CAKIOBUU OKOBA CyBJIApHM 3a-
PapCU3IaHTUPHUIIA KYIIaHHTa&Trad QUIBTpIap, YIAPHUHT TyplapH, Ty3WINIIM Ba WILIANI OPHHOUIDIAPH XaKuaa cy3

6opanu. Llynunraek, xap oup Typaaru GUIBTPIAPHUHT Y3Ura XOCIHKIAPU TYFPUCHIA MabIyMOTIIap KEATHPHIITaH.
Kalit so'zlar: filtr, filtrlash, kanalizatsiya, mikrofiltrlar, ramka filtrlari, mikromesh, regeneratsiya, neft-kimyo sanoati,
filtr sikli, elastik yuklangan filtrlar, qum qo'zg'atuvchisi, moy tutqich.

Today, it is important to treat domestic wastewater and industrial wastewater. This article discusses the filters used in
the treatment of oil wastewater, their types, design and principles of operation. It also provides information about the

features of each filter type.

Key words: filter, filtration, sewage, microfilters, frame filters, micromesh, regeneration, petrochemical industry, filter

cycle, filters with elastic loading, sand trap, oil trap.

Ouncrka u 00e33apaKMBaHUE CTOYHBIX BOJ SIBJISI-
eTCs OJHOW W3 Hawbojee aKTyalbHBIX mpobiem. B
IpoIecce MPUMCHEHHS MEXaHMYeCKHX, (HU3UKO-
XUMHAYECKUX M OHOJOTMYECKUX METOJOB OYHCTKH
CTOYHBIX BOJI IPUMEHSIOTCS PA3INYHbIC COOPYKCHHUSI.
OnHOM U3 TaKUX CTPYKTYP SABISIOTCS (PUIBTPHI.

Meton ¢punbTpoBaHHS NMPHOOPETAET BCEe OOIBIIEE
3HAYCHHE B CBS3U C MOBBIIICHUEM TPEOOBaHUA K Ka-
YEeCTBY OYMIICHHOW BOIbL. DWIBTPOBaHUE MPHUME-
HSIOT TIOCJI€ OYMCTKH CTOYHBIX BOJ B OTCTOMHHKAaX
WITH 1IOCJIe OMOJIOrHYECKOil OUMCTKH.

[Ipouiecc OcCHOBaH Ha MpPWIUNAHUK TpyOOAKC-
MNEePCHBIX YacTHI[ He(MTH M HEPTEHPOIYKTOB K IIO-
BEPXHOCTU (HIBTPYIONIEro MaTtepuana. OuiIbTpsl 0
BUAy OGUIBTPYIONIEH Cpeapl ACNSATCS Ha TKAHEBBIC
WM CceTyaThle, KapKacHbIC WM HAMBIBHBIC, 3€PHH-
CThIE WJTH MEMOpaHHBIC.

OunpTpoBaHHE Yepe3 Pa3NIUYHBIC CETKU U TKaHU
OOBIYHO MPUMEHSIOT VIS YAAJICHUS rpy0o aucrepc-
HBIX YacTHll. bonee riayOoKylo oumcTka HedTeco-
Jieprkaileld BOZbl MOXKHO OCYILECTBIJISITH Ha KapKac-
HBIX punbTpax. [lneHOYHBIC PUILTPHI OUMIIAIOT BO-
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Iy Ha MOJIEKYJIIPHOM ypOBHE.
MukpopuabTpbl. MUKPODHIETPHl TPEACTABIISI-
0T CO0OH (UIBTPOBAILHBIC amIaparbl, B KayeCcTBE
(UIBTPYIONIETO 3JIEMEHTa HMCIONB3YIOIUE METaJUIH-
YECKHE CETKH, TKAaHH W TIOJIMMEPHBIC MaTepHAbI.
MukpodunabTpel 00BIYHO BBHITYCKAIOT B BHJE Bpalia-
fomuxcss 6apabaHOB, HA KOTOPHIX HETOABIKHO 3a-
KpEIUICHBI WK TIPKaThl K 0apabany QuibTpyromme
MaTepuaiibl. bapaGaHbl BBITyCKalOT AuaMeTpoM 1,5-3
M U YCTaHABJIHMBAIOT TOPU3OHTAIBHO. Ouuimaemas
BOJIa TOCTyHaeT BHYTpb Oapabana u (uibTpyercs
yepe3 GUIbTp HApYKy. MUKPOPUIBTPHI HTUPOKO UC-
HOJB3YIOT TSI OCBETIICHUS IPUPOIHBIX BOJ.

B npOMBIIIIECHHOCTH TPUMEHSIOT MUKPO(HIBTPEI
pa3nmmuHbIX  KoHCTpykimid. [Ipomecc ¢uibrparun
MPOUCXOAUT TONBKO 32 CUET Pa3HOCTH YPOBHEH BOJBI
BHYTPH U CHapyxH Oapabana. [TosloTHO ceTku He 3a-
KpEeIUICHO, a JIWIIh OXBaThIBaeT OapabaH B BHIe Oec-
KOHEYHOM JICHTHI, HATSTUBAEMOW C IMMOMOIIBIO HATSIK-
HBIX POJIMKOB.

MUKpPOCETKH H3TOTOBIIIOT M3 PA3IMYHBIX MaTe-
pHayoB: KampoHa, JIATYHU, HHUKEJNs, HeprKaBeromei
cTanu, pochoprucToit OPOH3HI, HEMIIOHA U JIp.

Kapxkacabie ¢uabTpsl. OWibTpoBaNBEHBIE TPO-
[IECCHI HA KapKACHBIX (QHIBTPaX MOXKHO Pa3/ICIUTh Ha
Tpu OoJbIIME TPYNIBL: (PUILTPOBAHHE Yepe3 IOPH-
CTBIC 3EPHHUCTBIC MaTepHajbl, O0JaJaloIIue aaAre3u-
OHHBIMU CBOWMCTBaMH (KBapIIEBBIA IECOK, KEpaM3HT,
AHTPALUT, TMCHOIOJUCTUPOI, KOTENBHBIE W METal-
Jypruvyeckre NUUIakd W JAp.); (QUIBTPOBaHUE uepes3
BOJIOKHUCTBIC W DJIACTHYHBIE MaTepHaibl, o0ianaro-
e COPOIMOHHBIMH CBOMCTBAMHU M BBICOKOW He(Te-
E€MKOCThIO (HETKaHBIC CHHTECTHYCCKHE MAaTepUAIIBL,
MICHOTIONIMYPETaH U Jp.); GuiIbTpoBaHUE Yepe3 MOpH-
CTBIC 3CPHUCTHIC M BOJIOKHHUCTHIC MaTepHalbl UL
YKPYTHEHHSI 3MYJIBTUPOBAHHBIX YACTHI[ HE(TEIpo-
JIYKTOB (KoaJecuupyromnpe GuibTpsbl).

[Ba mepBbIX MeToJa OJIM3KU 1O OCHOBHBIM TEX-
HOJIOTMYECKAM TPHHIMIAM, JICKAINMM B OCHOBE
nporecca M3bATHS He(PTEIPOIYKTOB M3 BOIBI, U OT-
TUYaloTCs He(TEeMKOCThIO, pereHepanmend (Quib-
TpYIOIIEH 3arpy3KH M KOHCTPYKTUBHBIM O(OPMIICHU-
em. [lo mMepe HachlleHHs 3arpy3KH HEe(TEPOIYKTa-
MU HX (pOHT mepememniaeTcss B TIOyOb CIIOS K €ro
HIDKHEH TpaHuIle, ¥ KOHIEHTPAaus He(TEIPOTyKTOB
B unbTpaTe Bo3pactaer. [lpu 3ToM PuabTp OTKIIO-
YaeTcsl W MPOU3BOAUTCS PErCHEPAIs 3arpy309HOTO
MaTepuana. IMeloTcsl KOHCTPYKIUK (PHIBTPOB C He-
MPEPBIBHOM pereHeparyei 3arpy3KHu.

Tpertnit MeTOA NPUHIUIHUAILHO OTIWYAETCS OT
paccMoTtpenHsixX. [lepron ¢unbTponmkia, xapakrep-
HBIA U1 TEPBBIX JIBYX METOJOB, 3aBEpIIACT ATaIl
«3apsnkm» Koaneciupyomero ¢umsTpa. [locne 3To-
ro TUICHKa He(PTEIPOIYKTOB OTPHIBACTCS OT MOBEPX-
HOCTH (PUIBTPYIOILETO CJIOS B BHIE Kamedb C Tua-
METPOM HECKOJIBKO MHLIHMETpoB. Kammm OvicTpo
BCIUTBIBAIOT M JIETKO OTIEIISIOTCS OT BOJIBI.

Jlo HemaBHEr0 BPEMEHH B OCHOBHOM IMPHMEHSITH
KapKacHbIEe (DMIBTPHI C 3aCHIIKON U3 MOPHUCTHIX MaTe-
pHaoB.

B xauectBe (mmbTpyromero Marepuaia HCHONb-
3YIOT IpaBHUi, MECOK, APOOJCHBIA aHTPaUT, KBapIl,
MpamMop, KePaMUYECKYI0 KPOIIKY, XBOPOCT, IPEBEC-

HBIH yroNb, CHHTETHUYECKHE U MTOJUMEPHBIC MaTepha-
JIBL.

OuUIBTPEl pa3AEIAIOTCS 10 CKOPOCTH JABIKCHUS
BOJBI B HUX HAa (UJIBTPHI C MMOCTOSIHHON W IEPEMEH-
HOH CKOPOCTBIO.

[Ipu nepemenHoit ckopoctu (unbTpoBanus (I0-
CTOSIHHOW Pa3HOCTH JAaBJICHUS 10 W Tociie (QUIbTPa)
Mo Mepe yBelnuueHus oObema (uibTpaTa, T.€. MPO-
JOJDKUTEIBHOCTH  (PHJIBTPOBAHUSA, CKOPOCTH (PIIIb-
TPOBAHHUS YMCHBIIIACTCS.

[Ipu mocTosiHHOM CKOpOCTH (DUIBTPOBAHUS pPa3-
HOCTBH JaBJICHHUS JI0 U MOciie (QMIIBTPa YBEINIUBACTCS.

B HedTsHONW M HeTEXUMUYECKOH MPOMBIIIICH-
HOCTH OOBIYHO MPHUMEHSIOT (WIBTPHI C 3EPHUCTOU
3arpy3Koi, KOTOpbIE IO CKOPOCTH (DHIBTpPOBaHUS
JeNATCA Ha MEIVICHHBIE, CKOPBIC U CBEPXCKOPOCTHEIE.
3epHUCTYIO 3arpy3Ky pPa3MeIaloT B ONpPEAEICHHOM
HOpsIIKE ¥ BO W30EkKaHUE BBIHOCA e¢ W3 (PribTpa
OPUMEHSIIOT CIICIHANBHBIE JPEHAXKHBIC CHUCTEMBI U
MOJIICPXKUBAIOIIHE CIIOU.

@uJIbTPHI € JIACTUYHOM 3arpy3koi. [ ounct-
Ki HedTecoJepkKaluX CTOYHBIX BOJ paszpaboTaHa
HOBasi TEXHOJIOTHS C HCIOJB30BAHHEM 3ITaCTHYHBIX
MOJMMEPHBIX MATEPUAJIOB, B YaCTHOCTH, DJIACTUYHO-
rO ICHOMONUYpeTaHa. DTOT MaTepHal UMEET OTKPEI-
TO STYCHUCTYIO CTPYKTYPY CO CPEIHHM pa3sMepoM IOp
0,8-1,2 MM M KaxyIyrcs IIOTHOCTh 25-60 kr/m3.
DJacTHYHBIN MEHONOINYPETAaH XapaKTePU3YETCs BbI-
COKOH TOPHUCTOCTBIO, MEXaHWYECKOH MPOYHOCTEIO,
XUMHUYECKON CTOHWKOCTBIO, THUAPOPOOHBIMU CBOW-
CTBaMH, YTO O0ECIECUMBACT 3HAYUTEIBHYIO MOIJIO-
MIAFOIYI0 CIIOCOOHOCTH 10 Hedrenpoaykram. TexHo-
norus paboTel GUIETPOB ciexyromas. CToyHas Boaa
o TpyOOMpPOBOLY MOCTYHAaeT B €MKOCTh (PHIBTPA,
3aIIOJTHEHHYIO0 H3MENFYEHHBIM TIEHOIOIHYPETaHOM
pa3zmepom 15-20 mm. Tlpoitast yepe3 cioi 3arpys3kw,
CTOYHBIE BOJIBI OCBOOOXKIAOTCS OT HEPTEIPOIYKTOB
U MEXaHMYECKHUX TPUMECEH M 4epe3 CeT4aToe AHUIIES
OTBOJIATCS TI0 TPYOOIPOBOJY M3 YCTaHOBKH. B mipo-
necce (QUILTPOBAHMSI 3arpy3Ka HachllIaeTcsi HedTe-
IPOXYKTaMH M TIEPHOTUYECKH IICTTHBIM KOBIIOBBIM
2JIEBATOPOM TOJAETCS HA OTXKHMHBIC OapaOaHbl IUIs
perenepanun. OTpereHepUpOBaHHAS 3arpy3Ka BHOBb
MOCTYIAeT B €eMKOCTh (DHIIBTpA, @ OT)KATHIE 3arpsi3He-
HUS TI0 COOPHOMY KelloOy OTBOJISATCS B Pa3lICIIOYHYIO
€MKOCTb.

Takue GUIBTPHI IEIECO00pPa3HO MPUMEHATH I10-
ClIe TPEJBAPUTEIHEHON OYHCTKH CTOKOB B TIECKOJIOB-
kax U HedremoBymkax. OUYHUIECHHYIO BOXY MOXHO
HCIIONIF30BATh B TEXHUYECKOM BOJIOCHAOXKECHUH IPO-
MBIIUICHHBIX TPEATIPHATHH.

OOmmM  HEJTOCTaTKOM BCEX  PACCMOTPEHHBIX
GWIBTPOB (KpOME IEHOMOIHYPETAHOBEBIX) SIBIISCTCS
TO, YTO B PE3YyJIbTaTe UX PETCHEPALMH OOPa3yroTCs
BBICOKOAMYJIBTHPOBAaHHBIE M BECbMa CTOHKHE SMYIb-
CHH, CYIIECTBCHHO 3aTPyIHSIOMNE YTHIM3ALUIO BBI-
JICIICHHBIX HE(PTEIIPOTYKTOB.

KpoMme BBIIIEYIOMSHYTHIX (DUIBTPOB, CYIIECT-
BYIOT M JPYTHE THIIBL;

- OTKpBITBIE - BOJA, MPOIIEAIIAas Yepe3 ITOT
(ubTp, AOIDKHA OBITH MMPO3PAYHOM, a KOHIICHTPALIUs
He(TENPOIYKTOB B HEll HE TOJDKHA mpeBhImarh 10-15
MI/I;
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Puc.1. ®uabTphl: a- CKOPOCTHON KOHTAKTHEIN: 1-KopITyc;

2-cucTeMa yJajaeHus IPOMBIBHBIX BOJ; 3-CHCTEMa MOJa4YH
CTOYHBIX BOJ; 4-cucTeMa 1o1auy IpOMBIBHBIX BOJ; 5-
MOPUCTBIH ApeHax; 6-QUIbTPYIOIUA ApeHax; O- ¢ mo-
JIBIDKHOU 3arpy3Koii: 1-kopiyc; 2-nmogABMKHON ApeHax; 3-
cpenHss Kamepa; 4-KaHajbl; S-1eseBbie TpyObl; 6-BBOT
CTOYHOH BOJIbL; 7-KIIACCU(DUKATOP; 8-IPOMBIBHOE YCTPOii-
cTBO; 9-TpyOa /U1 oAayu NpoMbIBHOH BoAbl; 10-0TBOX
MpOMBIBHOH BOABI; 1 1-komtektop; 12,13-tpy0sr; 14-
KOJIBLIEBOH KOJIIEKTOP; 15-TuaposneBaTop; B- MUKPO-
¢bunbTp: 1-BpamBronuii 6apadbaH; 2-ycTpoiCcTBO A IPO-
MBIBKY; 3-JI0TOK JULL ¢O0pa IPOMBIBHBIX BOJ; 4-Tpy6a A
0TBOJIa POMBIBHBIX BOJ; 5-KaMepa JUlsl yIaJICHNS OCBET-
JIEHHBIX BOJBIL: T- C TICHOMIOJUYPETAHOBOM 3arpy3Koi: 1-
CJION eHONOoInypeTaHa; 2-kamepa; 3-aseBatop; 4-
HaIpaBJISIOLINE POJIMKH; S-TIeHTa; 6-0pOCUTeb; 7-
OT)KMMHBIE POJIMKH; 8-EMKOCTB AJIsl pereHeparta; 9-
pemeryaTas IeperopoKa.

YK 656.13.625.76

-C TIABAIOIIEH 3arpy3KOH - B CBSI3HM C BBICOKOM aji-
Te3UOHHOM CIIOCOOHOCTBIO TIO0 OTHOUICHHIO K HedTe-
IPOIYKTaM MX HNPUMEHSIOT M U Pa3lIesIeHHUs BOIO-
HE(TSHBIX SMYIIBCHIA;

- KOQJIECIHPYIOIINE-YKPYITHEHHE MEIKUX IMYIIb-
TUPOBAHHBIX Karelb HeQTenpoayKToB B OoJiee KpyII-
HBIC.

OCHOBHBIE  THITBI
puc.1.

Belmie MBI paccMOTper HECKOIBKO THITOB (Prib-
TPOB, WCHOJNB3YEMbIX IIPH OYUCTKE CTOYHBIX BOJ, H
NPUHINIEL UX PaboTHL. M3 BHIIETIpHBEACHHBIX TaH-
HBIX MOKHO C/EJNaTh BBIBOJ, YTO (MIBTPHl HUTPAIOT
Ba)XKHYIO POJIb HE TOJBKO B OYUCTKE CTOYHBIX BOJ, HO
U B OYUCTKE MPHUPOAHBIX BOJ. MIMEHHO mMO3TOMY Ce-
TOAHA B Hallel CTpaHe HAa OYHCTHBIX COOPYXCHHUSX
IUTHEBOW BOZABI U KaHANM3AIMOHHBIX OYHCTHBIX CO-
OPYKCHUSX IIMPOKO TPHMEHSIOTCS (QIIBTPHI pa3-
JMYHBIX KOHCTPYKIIUH.

(uIbTPOB  M300paKEeHBI Ha

JlntepaTtypa:

1. 3akoH Pecny6nuku Y30ekucran «O Boje M UCHOJIb-
30BaHUH BOI».

2. OpnoB B.A., Keutka B.A. “BogocHabxeHue u Bojio-
orBeneHue.” Yuebnuk. Mocksa. Mudpa-M.2017 r. 144cTp.

3. Jlupuak U.®., Boponos F0.B. Oxpana okpyxaromiei
cpensl. MockBa: Ctpoimsaar, 1988. — ctp.113- 155.

4.CanuTapHbple TpaBWiIa M HOPMBI OXpPaHbBI MOBEPX-
HOCTHBIX BoA oT 3arpszHeHus. KMK 2.04.03-97, Tamkent
1997.

5. Mscuukos W.H., Ilonomapes B.I'., Epmonos I'M.
CoopyxeHust 1 cxeMbl 0ouncTKH cTouHbix Box HII3 u HX3
3a pyoexom (O630p). Mocksa: «ITHUUTOHedTtexumy,
1991.-42c.

MN3YYEHHUE COCTOSIHUE 3ATOPOB TPAHCIIOPTHOI'O IIOTOKA
B YJIMYHO-JOPOXXHOMU CETHU B 'OPOJE TAIIKEHTE

CaguxoB Uopoxum CanuxoBud, T.¢.1.mpod.; [Iyaarosa 3yndpusa CanaxaHosHa
TamkeHTCKNUH ToCy1apCTBEHHBIA TPAHCTIOPTHBIN YHUBEPCUTET

IIpoBenén aHanM3 NPUYMH BOSHUKHOBEHUS 3aTOPOB TPAHCIOPTHOTO MOTOKA B YJIMYHO-IOPOXKHOH cetu T. TamkeHra,
COCTaBJIEHa KapTa COCTOSIHUS HAIIPsDKEHHOCTH TOpOoJCKoi ynuuHo-nopokHod cetu (I'Y/IC), mpoBeneH aHanu3 KapTbl
TPaHCHOPTHOM 3arpyxeHHocTH BbIOpaHHBIX nepekpecTkoB ['Y/IC r. TamkeHTa B 6ajuiaX 1o JHSIM HEAEIH U IO «ITHUKO-
BBIM» YacaM CYTOK, pa3paboTaHa M aHAJM3UPOBaHA MOpaiioHHas Kapra 3arpyxeHHoctd Y JIC, BbIYHCICHO MOpailOHHBIC
k03 durments 3aaepxkek u 3aropos ['YJIC r. TamikeHra.

KuroueBble cioBa: 'opoJickast yIM4YHO-IOPOXKHAS CETh, aBTOMOOMIIbHBIE 3aTOPBI, TPAHCIIOPTHBIE TIPOOKH, MPOITYCK-
Hasi criocoOHOCTh, KO3 PUIMEHTHI 3a7iep>KeK U MPOOOK, ONTUMHU3AIHS YIUYHO-I0POKHON CETH.

TomKeHT 1maxap Ky4a-ityn TapMOFuia TPAHCTIOPT OKUMH THKHJIMIIK cababiaapy TaX MU YTKa3WIIH, [axap Kyda-nyi
tapmornaa (LLIKMT) keckMHINIHHUHT X0MaTH xaputacy Ty3unan, Tomkent maxap LIKHAT Tammanran qoppaxagapHHHHT
xaraHuHr Kynnapunaru Oamnapia Ba CYTKAaHMHI TUFU3 COATJIApUIa TPAHCIOPT THPOAHVIMKIADHM XAPUTACH TaXJIUI
KWIAHIH, KT rokuuunr TyMaH XapuTacH MIUIa0 YUKWIAM Ba TaXJIWI KWIMHAX, TOMKEHT maxap KN THUEAET KeYnKuInm
Ba TUKUJIMIIK 00'Hiua TymMaHnapapo koeddurcueHTiap Xxucoosuad YMKUIraH.

Kamut cy3nap: maxap ky4a-ilya TapMorH, aBTOMOOWIJI TYCHKJIApU, TPAHCIOPT TUPOAHUINTH, TAPMOKIN KEHIIIUTH,
KEYMKHII Ba TUPOAHUIMK KoedhuTcueHTIapu, Ky4a-ityn TapMOFMHN ONTHMAJIIAIITHPHIIL.

The analysis of the causes of traffic congestion in the Tashkent city road network has been carried out, a map of the
state of tension of the urban road street network (URSN) has been compiled, an analysis of the traffic congestion map of
selected intersections of the URSN of Tashkent has been carried out in points by days of the week and by the rush hours of
the day, a district congestion map of the RSN has been developed and analyzed, the district coefficients of delays and
congestion of the URSN of Tashkent are calculated.

Keywords: Urban road network, traffic congestion, traffic jams, capacity, coefficients of delays and traffic jams,
optimization of the road network.

PykoBoactBoM PecnyOnuku Y30€KHUCTaH MOCTaB- W CTPOUTENIIMU TPAHCIOPTHBIX COOPY>KEHUH, KOTO-
JIEHBI aKTyaJlbHbIE 331a4U Tepel MPOEKTUPOBIIMKAMUA  PbI€ BBIPAXKEHBI B PAJIE IOCTAHOBICHUAX U PELICHUAX
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[1].

PaunonansHoe pasmeleHue U pa3sBUTHE TOPOJ-
ckoit ynmumuHo-nopoxknoit cetu (I'Y/IC) mpencrasnser
co00i 0c000 BaXKHYIO 3a/J1a4y COBPEMEHHOT'O JTara
COLIMAJIbHO-3KOHOMUYECKOTO  Pa3BUTUSl  CTOJIUIIBI
HaIlell CTpaHbI.

B Vkazax u Ilocranosnenusx Ilpesunenrta Pec-
myOonuKy Y30€KHUCTaH MOMYEPKHYTO, YTO TOJBKO Ha
OCHOBE YCKOPEHHOTO pa3BUTHS HAYKH W TEXHUKHU
MOTYT OBITh pELIEHbl 33aJa4, CBSI3aHHbIE C CO3JIaHH-
€M BBICOKOPa3BUTOW TPAHCIIOPTHOW WHQPPACTPYKTY-
pbl, B TOM umcie, co3nanueM kadectBenHon ['Y]JIC
[2].

Pasmemenne, mrotHocTs M coctaB ['YIC ckia-
IBIBACTCS IO/ BJIMSHUEM MHOTOYHCIICHHBIX (haKTo-
POB, KOTOPbIE YCIIOBHO MOXHO pa3fiesIuTh Ha YEThIPE
IPYNIbL: HNOJIUTUYECKUE 3KOHOMMYECKHE, COLHAJIb-
Hble U TexHuueckue. [Ipu mpoekrtupoBanuun ['Y/IC
yueT 3TUX (HaKTOPOB MPUBOIUT K HEOOXOAUMOCTH
KOJIMYECTBEHHOM M KayeCTBEHHOW OLIEHKH WX BIIUS-
Husi. Ho, MHOrooOpasue Biusitonmx (akTopoB 3a-
TPYAHSIET MPOBECTU IOJHOLIEHHYIO OLEHKY. Bo3Hu-
KaeT BOIIPOC O BBHICIICHNN HanboJee BECOMBIX (hak-
TOopoB, ompeneistomux passutue I'YIAC. Hdnsg mo-
cTpoeHus ontumManbHoro Bapuanta ['Y/IC cetu no-
por HeoOXOAMMO HCCIIEAOBAaTh, B IEPBYIO OYepens,
BIMSIHUE TEXHUYECKUX (aKTOPOB Ha pe3yibTaT pe-
LIEHHUS.

Texuuyeckre (aKTOpPbI, BIUSIONINE HA TPUHATUEC
pemenus no pazsutuio ['Y/IC, Takxe UMEIOT MHOXe-
CTBO OCOOCHHOCTEH, B YUCIIO KOTOPBIX BXOJUT U 00-
pa3zoBanme 3aTopoB TpaHcnopTHOro nmotoka B I'YJIC.

PaccMoTpumM naHHBIA BONPOC M CAETaE€M MOMIBITKY
10 CO3JaHUIO0 KapThl 3aTOPOB TPAHCIOPTHOTO MOTOKA
B I'VJIC r. TamkenTa. [IpoBenenue nanHHoro mccie-
JOBaHHUS HEOOXOAWMO Ui NPUHSATHSA PELICHUS IO
KOJIMYECTBEHHOM U KAaueCTBEHHOM OLIEHKU BIIMSAHUSA
3aTOPOB TPAHCIOPTHOIO MOTOKA HAa SKOHOMUYECKYIO
U COLIMAIBbHYIO KU3Hb CTOJIMILIBI HAIIETO TOCYAapCcTBa.

B nacrosmee Bpemst HaOMIOZAETCSI POCT YHUCIICH-
HOocTH HaceneHus (puc.l) W aBTOTPaHCHOPTHBIX
cpenctB (puc.2) B 1. Tamkenrte. Poct xommuectBa
aBTOMOOMJICH cO3JaeT YA00CTBa HACEIICHUIO TOpO/Ia C
OJTHOH CTOPOHEI, U B TO K€ BPEMsi, IPUBOJMT K 0Opa-
30BaHUIO HEXENATEJIbHBIX TPAHCIIOPTHBIX 3aTOPOB, C
JIpYyroil CTOPOHBI. A 3TO KOCBEHHO WIIM HAMPSMYIO
OTPHUIIATEIbHO BIMSET HA COLMATIbHYIO U SKOHOMUYE-
CKyI0 XU3Hb cronuubl. [lo cyTH, Bcsikoe Bo3pocilee
KOJIMYECTBO AaBTOPAHCIOPTHBIX CPEICTB ABISETCS
JIOTIOTHUTENIbHON Harpy3koil Ha CYIIECTBYIOIIYIO
I'VIC. B To xe Bpems moboe msmenenue ['Y]JIC
BeCbMa 3aTPYAHUTENIIBHO B CTECHEHHBIX T'OPOACKHX

YCIIOBUSX.
Ceronns B r. Tamkente no I'VJIC ocylecTBiasoT
JBWJKEHHE, KpOME JIMYHBIX AaBTOTPAHCHOPTHBIX

cpencts 1248 mir., aBTobycoB 751 mT. MukpoaBTo-
OycoB u Takcu B kosmdectse 10 212 mt. Kpome 3t10-
ro, B MAaCCAXUPCKUX MEPEeBO3Kax 3a/JeUCTBOBAH MET-
pononuTeH u3 64-X COCTaBOB.

ITo nanubM ['ocymapcTBEeHHOTO KOMUTETA IO CTa-
THCTUKE Ha coctosinue | staBapst 2021 roma xonmmye-
CTBO JICTKOBBIX aBTOMOOWIICH, MPUHAICKAIIUX (QH-
3UYECKUM JUIlaM cocTaBisier 2767126 mr. Kpome

9TOTr0, MMEIOTCA YacTHBIE aBTOOYCHl B KOJMYECTBE
5711 mrt., MukpoaBToOycoB 8 518 mit., mpuHeLIe-
JKAIUX OTAENBHBIM TpaXKIaHaM, a TaKKe aBTOTPAHC-
MIOPTHBIE CPENCTBA, MPUHAIUICKAIINE YaCTHOMY Jie-
JIOBOMY CeKTOpy B konuuectse 5 130 . [8].

W3 obmiero xoamuecTBa YaCTHBIX aBTOTPAHCIIOPT-
HBIX cpeAcTB (2 955 295 mir.) B 1. TamkeHTe ocy-
miecTBIIsIeT aBrokenue 479 544 mr.
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Puc. 1. lunamuka pocrta Hacenenus r. Tamxkenta [9].
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Puc.2. JluHamMuKa poCTa KOJMYECTBA aBTOTPAHCIIOPTHBIX
cpencts B PecriyOnuke Y30ekucran

B nacrosmee Bpems, B TamkenTe, UCNIOJIL30BaHNE
JIUYHOTO aBTOTPAHCIOPTHOTO CPEACTBA JUIsl Tepe-
JIBIDKEHUSI HACEJICHHEM TOpojia MPAKTUYECKHU COCTaB-
aser 79%, a oOLIeCTBEHHBI TPAHCHIOPT BOCIONB30-
BaH TonbkO 21% ropojckoro Hacenenus. Ecnu ana-
JIU3UPOBAThH TIOKA3aTeN WCIOJIb30BAHMS JTUYHOTO H
OOIIIECTBEHHOTO TPAHCIIOPTA B CTOJIMIIAX W MeEraro-
JUCaX Pa3BHUTHIX 3apyOekHBIX CTpaH, TO BHIUM 00-
paTHyIO KapTHHY — y HUX MOKa3aTEeNH IMOJIb30BAHHS
OOIIIECTBEHHBIM TPAHCIIOPTOM B pa3bl BBIIIE YeM
MOJIb30BaHUE JIMYHBIM aBTOTpaHCHOPTOM. [ JlaBHas
MPUYUHA 3TOTO — JIOCTATOYHOE KOJIHMYECTBO OOIIIe-
CTBEHHOTO TPAHCIIOPTa M BBICOKOE Ka4eCTBO OOCIY-
JKHBaHMS.

BesycinosHo, uto ontumu3zauus I'YIC r. Tamken-
Ta SBISETCS aKTyalbHOM 3agadell. Ilpm pemenun
JIAHHOH 3a/layl HeOOXOJIMMO YUYHUTHIBATh psill (hakTo-
POB, CEphE3HO BIMUAIONIMX Ha 00pa3oBaHHE 3aTOPOB
TPAHCIIOPTHOTO TOTOKAa M CHJIBHO YMEHBINAIOIINE
npornyckHyto cnocodbnocts I'Y/IC:

» CTPOMUTENLCTBO B T. TalllkeHTE 3HAYUTEIBHOTO
KOJIMYECTBA MHOTOATAXKHBIX JKWIHIIHBIX 3JaHHH,
IIKOJI, JETCKMX CaJ0B, YACTHBLIX OOJBHHUI[ U KIMHHK,
CIIOPTHUBHO-03/I0POBUTEIILHBIX KOMIIJIEKCOB, MPOMU3-
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BOJICTBCHHBIX M MHBIX COIMANBEHONW HH(PPACTPYKTYPHI
00OBEKTOB;

» pacuiupeHue rpanuil I. TamkenTa;

> HEKAaYeCTBEHHAs OpraHM3alys NacCaKHUpoIie-
PEBO30K;

» HeoOecrneyeHne MOTPeOHOCTH M CIpoca Hace-
JICHUS B TPAHCIIOPTHOM OOCITyKHBAaHUH;

» POCT YMCIICHHOCTH HaceJeHHus I. TallKeHTa;

» pPOCT YUCIICHHOCTU aBTOPAHCIOPTHBIX CPEICTB
B TFOPOJIE;

» ycloBUs, B KOTOpPbIX TI. TalllkeHT sBIseTCS
[IEHTPOM TATOTEHHSI ISl BCEH peciryOIInKy.

i co3manus KapThl 3aTOPOB TPAHCIOPTHOTO TI0-
Toka B T. TamkeHTe OBUIM HCIOJIE30BAHBI KapThHI-
npuiaoxkeHuss SHAEKC, TIe NPUBOAUTCS CpenHss
0aTBPHOCTH 3aTOPOB TPAHCIOPTHOTO IBIDKEHHS TIO T.
Tamkenty B peanbHOM BpemeHH CcyTok B 10-
OamtpHOM mkane. [Ipu 3ToM 6ampHOCTE B 1-3 03Hava-
et, uro I'YJIC cBoboxHa; 6amisl B 3-5 3HAYMUT, 4YTO
MOJKHO MPOEXaTh 0€30MacHO U 0e3 0COOBIX 3aICPIKEK;
Oaybl B 5-8 3HAYUT, YTO B JOPOTe UMEIOTCS 3aTPYI-
HEHUs B IBWKEeHUU; a 8-10 0aiioB 03HA4aloT, 3aTOPHI
TPaHCIIOPTHOI'O TIOTOKA.

——Toshkenu—g,

Koo

JMadaniyat

A o Forahusan

Puc. 3. Tunnynas kapTUHA COCTOSHUS HAPSHYKEHHOCTH
T'VAC r. TamkenTa (KpacHbIE Y4aCTKH — 3aTOPbI TPAHC-
TIOPTHOT'O MOTOKA, XKENThIE YYACTKH - IIEPEIABIKEHHE C
OTpaHUYEHHOHN CKOPOCTHIO, 3€JIeHbIE YYaCTKH — CBOOOIHOE
MePEABHIKCHHUE)

IIpu 3TOM, B 3aBUCUMOCTH OT CTEIIEHH BO3MOXHO-
CTH JBWXEHUA ydacTku u mnepekpectku ['YJC 3a-
KpallleHbl B YEThIpe pa3HbIX L[BETa — 3€JICHBIH, JKel-
TBI, KPACHBIM U TEMHO-KPACHBIN. YYacCTKU TOPOTH C
3€JIEHbIM LIBETOM O3HAyaeT, YTO JOpPOTM W YJIHUIbI
CBOOOJHBIE W MOXKHO IIE€PEABUTATHCS IT0 HUM B paM-
kax nao3BojieHHBIX IIJI/] paMkax; >KEnThIM LBETOM
3akpamensl ydactku ['YIIC, rae ABWKEHHE aBTO-
paHcIopTa 3aTpyIHEHO (CpemHssl CKOPOCTh JIBHDKE-
HUS TpaHCTIOPTHOTO moToka 20-30 kM/4ac); Ha y4acr-
Kax C KpacHbIM ILIBETOM CKOpPOCTb [BHXKEHMS CTa-
OmnbpHO B mpeaenax 5-10 km/4ac; a y4acTKU ¢ TEMHO-
KpacHBIM LIBETOM 03HA4YaloT, YTO 3aTOPBI TPAHCIOPT-
HOTO ITOTOKA.

CBenieHus 0 HaIPSKEHHOCTH aBTOTPAHCIIOPTHOIO

nexerns Ha ['Y/IC ObUIM M3y4YeHBI B TCUCHHE HETle-
ma (10-16 smBapsi) 2022 roma. Kapra nemwxkeHus
TPaHCIIOPTHBIX CPEICTB ObUIA M3yYeHa B BO3MOXKHEIC
yackl “NUK” B T€4eHHE CYTOK. JlaHHBIC ObLIM H3yye-
HBI B yTpeHHue yacsl —7-00; 7-30; 8-00; 8-30 u 9-00
yacoB; B 00ex — B 12-00; 12-30 ul3 yacoB; B Beuep-
Hue yackl — 17-30; 18-00; 18-30 u 19 yacos.

IIpu 5TOM cocTOsIHHE 3aTOpPOB TPAHCHOPTHOTO
MOTOKA OBUIO U3YYECHO HA CIEAYIOMUX (TIPH STOM HE
OBbUIM YYTEHbl BPEMEHHbIE 3aTPYAHEHUS JBUKECHUS,
CBSI3aHHBIC C PEMOHTOM WIIM CTPOHUTEIIECTBOM YacTel
I'VJIC), Haubonee 3arpyKeHHbBIX MEPEKPECTKaxX TO-
pona (puc.4):

1-Ilepeceuenue ya. Carban ¢ Manoil koybLeBOi
aBTOMOOUIILHOM JIOPOTOM;

2-Tlepeceuenne mpocrnekta Amup Temypa ¢ yi.
Ocué (¢ npyroit croponsl ¢ yi. I1I. Pammnosa);

3-Ilepeceuenue TamIKEHTCKOW KOJBIIEBOH aBTO-
JIOPOTH C yJ1. YHUBEPCUTETCKAS;

4- VY4acTOoK JIOpOTM C MeCTa MEePecedeHus Y.
Bytok Unak #fiynu ¢ yn. M. Yiyroek 1o nepeceveHus
¢ yn. Jlypman;

5-Yuactok npumbikaHug K Majiod KOJbLIEBOU aB-
Tonoporu yi. Capblkyl U yi. ABiu€ ora;

6- Ilepeceuenue yn. Katapran ¢ yn. Mykumu;

7- Tlepeceuenne Mamoii KONbLIEBOW aBTOJIOPOTH C
MPOCTIEKTOM ByHeaKop M y4acTOK, MPUMBIKAIOUIUN K
HEMY;

8-Ilepeceuenne Maioii KOJbIIEBON aBTOJIOPOTHU C
yi. 'aBxap.

Canap
Salo

o1

I'VJIC TamkenTa

AHamu3 KapThl TPAHCHOPTHOH 3arpy:KEHHOCTH
BbIOpanHbIX mepekpectkoB ['YJIC r. TamkeHta B
Oajurax 1Mo JHSM HEACNH H II0 «ITMKOBBIMY dacaM Cy-
TOK TMOKAa3bIBACT, YTO 0COOBIC 3aTPYAHCHHS B JIBIDKE-
HUM aBTOTPAHCIIOPTa BO3HUKAIOT B yTpeHHue (B 9-00)
u B BeuepHue (B 18-00) wyacel B OyaHUE JHU HEIENH.
B Oyanue u BeIXOHBIE THU paHO yTpoM (B 7-00) mo-
poru cBoOOJIHBIC, @ B BBIXOJIHBIC BEUEPOM HAOIIOJa-
eTcsl HEeKOTophle 3aTpyAHeHus AwxkeHus no ['YC
ropoaa. 3HaAUUTEIbHBIC 3aTOPHI BOSHUKAIOT BO BTOP-
HUK ¥ B NISATHHILY Heaenu B BeuepHee Bpems (18-00).
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N3 paboumx mHel HamOoJiee HAIPSDKEHHOW B OTHO-
IICHUH 3aTPyAHCHHUN B IBIDKCHUM HaOIIOAeTCsl BO
BTOPHUK ¥ OCOOCHHO B MATHUILY HauuHas ¢ 9-00 4ga-
coB aHs. [lodTH Takyro ke KapTUHY MOXKHO YBHJICThH
B Oy/IHUE JTHH U B TIOHEACIBHUK, a B CPEIY, YETBEPT U
cy0060Ty nmoporu 0osiee 3arpy’KeHbl TOJIBKO B yTPEH-
Hee U BedepHee BpeMs. [1o BEIXOIHBIM, KpOME Bedep-
HETO BpEeMEHH B cy0O0OTy, OCOOBIX 3aTpyAHCHUH B
JBYDKCHUN aBTOTPAHCIIOPTHBIX CPEICTB HE HAOIIONA-
eTcsl.

BANNbI
-
ORNWAUIOIN®WOLO

o

MH BT Cp Yr nr Cc6 Bc

[ 07.00 1 0 0 0 0 0 0
09.00 8 7 7 6 9 3 3
13.00 6 6 5 6 5 5 6
18.00 8 9 8 8 9 7 5

Puc. 5. [TokazaTenu TpaHCIOPTHOH 3arpy>KEHHOCTH psia
niepekpectkoB ['Y/IC r. TamkenTa B 6auiax 1o JIHSAM He-
JIEJTU U TIO «ITUKOBBIMY YacaM CyTOK

Tarke ObuUIM MONMy4eHbl U 00pabOTaHbl HeAENb-
HBIC CBEICHHS B 4Yachl «IHK» 10 00pa30BaHHUIO
TpaHcnopTHBIX 3atopoB Ha Y J[C no paiionam r. Tam-
KEHTa TOJIBKO MO JBYM, HauOoJiee XapaKTePHBIM II0-
KazaTemsaM, MPsMO CBS3aHHBIX ¢ MpobiemMoi 00pa3o-
BaHUs 3aTOpoB (puc.6). Ilpu sTom ObUIH OnpeeseHbI
JUIMHBI y4acTKOB JIOPOT M YJHUI B Ka)X/I0M paiioHe,
I7ie IBIDKEHHE BecbMa 3aTpyOHEHO (KpacHBIH, cpen-
Hs1s1 CKOpOCTh 5-10 kM/4ac) min (TeMHO-KpacHBIN) H3-
3a 00pa30BaHUsl aBTOMOOMIIBHBIX 3aTOPOB.

CocTtaBneHHasi mopaiioHHast KapTa 3aTOPOB TpaHC-
MOPTHOTO MOTOKA MO3BOJISET JIENaTh BBHIBOJBI O TOM,
YTO 10 TEpPBOMY IIOKA3aTelio, T.e. 3aTPYyAHCHHIO
JBIOKCHUSA, TUICPOM sBiisieTcst SurHabanckuii paiioH
(6,7 xm Ha 175,2 kM obmeit mmunel Y IC), Ha BTopoM
mecte FOnycabaackuii paiion (6,366 km Ha 344,6 kM),
a B TpeThbeM MecTe Mupabanckuii paiioH (5,696 kM Ha
118,7 km YIC). B YJIC Ceprenuiickoro pakioHa
TaK)kKe HMMEIOTCSI JOBOJBHO 3HAUYWTEIBHBIC 3aTOPEI,
3/1eCh JUIMHA 3arpy>KeHHBIX YYACTKOB IO MOKa3aTesto
3aTpyAHEHUs JBKeHUs paBHa 4,256 kM Ha 213,6 km
Jopor u ynuu. B Mupzo-Ynyroekckom u UYunanzap-
CKHX paionax 3arpyxkeHHocTp YJIC mo maHHOMY
[IOKa3aTeli0 IPUMEPHO PaBHA, a B OCTAJIBHBIX pano-
Hax T. TallkeHTa XOTAd W HMEIOTCA 3arpy>KEeHHbIE
Y4acTKH, HO OHM IO IaHHOMY IOKAa3aTeJo0 B CpaBHE-
HUH C IPYTUMH PalOHAMH SIBHO BBIUTPHIBAIOT.

ITopaiioHHblid aHaNM3 00pa30BaHUS HACTOSIIUX
3aTOpOB TPAHCIOPTHOTO TIIOTOKA IMOKa3aj, d|TO
HanOONBIINE JJIMHBI 3aTOPOB HaOmomarorcs B Yu-
nanzapckoM (1,393 km na 139,3 xm YC), Amnaban-
ckom (1,102 xm Ha 175,2 km Y]JIC), Ceprenuiickom
(0,985 xm Ha 213,6 km Y]IC), Anmazapckom (0,9 km
Ha 236,6 km Y]/IC), a taxke B IllaiixaHTaxypckom
(0,783 xm Ha 400,3 km Y/IC) paitonax. B ocranbHbix
pailoHax ropojia Takke UMEIOTCA 3aTOpbl, JUIMHA KO-

Topeix gocturaroT 0,6 kM, a B bekremupckom paitone
3aTOPBI OTCYTCTBYIOT.
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B cpeaHAn CKopocTb 5-10 KM/4 [ MalMHbI cTOAT "Kpenko".

Puc.6. Cpennue nopaiioHHbIe He/leNbHbIE TIOKA3aTENN aB-
TOTPAHCIOPTHBIX 3aJIePAKEK U 3aTOPOB B I'. TallkeHTe

Jus Toro, 4ToOBI MOKa3aTh YACIBHYIO 3arpyXKeH-
HocTh Y]IC paitoHoB r. TamikeHTa mo o0pa3oBaHUIO
YYaCTKOB C 3aTPyIHCHHBIM JIBIDKEHHEM OBUIH OIIpe-
JeNeHbl KOA(POUIHUCHTHl 3aMePKKH Kaanepw  TpaHC-
MOPTHOTO IIOTOKA, a YTOOBI IMOKa3aTh MOPalOHHOE
00pa30oBaHUE 3aTOPOB BBIYHCICHBI KOA(PQUIUCHTHI
oOpazoBanus 3aTopoB Kipos (1 1 1). Ux ompenensinu
KaK OTHOIICHHUE JJIUHBI 3aTPyJHEHHBIX yYacTKOB J10-
POTH Lggnepy MM JUIMHBI 00pa30BaBIIUXCS 3aTOPOB
Laarop K 0Omei jmne paiionnod YJIC Logy paiion
(Tabnuua 1).

Tabmmma 1.

[Topaiionusie napamerps! KOIGPUIUEHTOB Kianepse ¥ Ksarop

HazBanue
paloHOB T.
Tamkenta

Mupobon
Yunansap
bexremup
Smaabox
Slkkacaait
Cepremu
Anmazop
VYurena

Jmuaa YJIC
paiioHa,.kM

236,6
2352

K3auep>|<

0,042 | 63,7
0,0063| 0,038 | 175,2
0,0022| 0,026 | 108,2

0,026 | 139,3
0,0048| 0,054 | 344,6 | HOnycabon
0,0046( 0,02 |213.,6

0

Ksa'rop

0,0041( 0,028 | 101,3 | M.Ymyrbek
0,0021] 0,048 [ 118,7
0,0019|0,0059| 400,3 |LlaiixoHTaxyp

0,01
0,0038| 0,01
0,0023| 0,01

W3 tabmuuet 1 BHIHO, 4TO HaubONbIIHE KO3 HU-
IUCHTHl 3aCPKKU Ksanepx  TPAHCIIOPTHOTO MOTOKA
Habmogatores B YJC Mupabaackoro, HOnycaban-
cKkoro u bekTteMupckoro paiioHOB, IPUYEM JTUACPOM
Mo JTOMYy TIOKazatemo sBisercs HOHycabanckuid
pabioH. B octanpHbIX paiioHax (kpome SniHabaacko-
ro) CHTyalus Ha JOpOorax IO MOKa3aTeIr0 BpPeMEH-
HBIX 33JIepKEK TPAHCIIOPTHOTO MOTOKA CpemHblid. 1o
nokasatelnto 3aropoodpaszoBanus uaupyer Y JIC Yu-
JaH3apCcKoro paiioHa, a B Amuabanckom, FOnycaban-
ckoM, CeprenuiickoM palioHax Takke HaOJIroJaloTCs
JIOBOJIBHO 3HAYUTENILHOE 3aTOPO0Opa3OBaHHUE.

L
K _ 3a/1epK 1
3a/lepK Loty pation ) ( )
K1'1p06= " ’ (2)
Loﬁm.paﬁm—l
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BeiBoawbl: Vcxonst u3 pe3ynbTaToB BHIICTIPUBE-
JCHHOTO aHaJM3a MOKHO C/IENaTh BBIBOJ O HAJMIUH
po0JIeMBI aBTOTPAHCHIOPTHBIX 33ICP)KKU M 3aTOPOB B
r. TamkenTe. s ux pemeHus HE0OXOAUMO HPOBe-
CTH COOTBECTBYIOILME PAabOTHI MO ONTUMHU3ALUU TO-
POACKON yIUYHO-AOPOKHOM CETH, BOCIIONIB3YACh IIPH
ATOM HanbOoJiee MPOrPECCUBHBIME METOIAMH C pa3pa-
OOTKO HOBBIX HAYYHO-TIPAKTHIECKUX MTOXOIOB.
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JABJIAT EP KAJACTPUHU 'EOJAE3UK-KAPTOI'PA®UK TABMUHJIAIL
HNINJIAPUHU TAKOMUWJUIALITUPUI

Ymapos Hypanu IllepmaroBuy, karra yKutyBud. CamapKaH AaBIaT apXUTEKTYpa-KypUIUII HHCTUTYTU

Makxonana Bynynryp tymann "Fyoun maccuBu"HuHr 1:10 000 MacuiTabiu KUIUIOK XyrKanuruaa GovaanaHuiaural
XapuTaja MaiIoH yirdai HIUIapy Typ XWl ycyJulapia OakapuiraH HaTvKanap TaxJIil KWIMHTaH. TaxJIuin HaTuKagapura
Kypa MalJoH 103aCHMHM XucoOnamijga XyJyJHUHT yd Yiod4amiid MOZEJHMHHU SIpaTHII SIHH, X,y KoopauHara Ba h Oamann-
JMKIapaad GpoiifaNaHnI MaKcaara MyBOGHKINTH KYpCaTHITaH.

KanuT cy3aap: Tono cémka, KaaacTp, KapTa, XaTJIoB, MaccuB, Maco(da, KOHTYp, ep MaiaoHu, GNSS npuémHuUK.

B craTbhe aHANU3MPYIOTCA PE3ybTaThl PAa3IUUHBIX METOJOB MEXEBAHUS Ha CEJIbCKOXO3SHCTBEHHOM KapTe Maciitaba
1:10 000 I'o6aunckoro MaccuBa bynyHrypckoro paiiona. ITo pesynpTaram aHanM3a LenecooOpa3Ho NpU pacdeTe IUIoNa-
JIV TIOBEPXHOCTH CO3/1aBaTh TPEXMEPHYIO MOJIETb MECTHOCTH, TO €CTh HCIIOJIb30BaTh KOOPAWHATHI X, Y U BBICOTHI h.

KiioueBble cj10Ba: TOMOCHhEMKA, KagacTp, KapTa, MHBEHTAPU3ALHs, MACCUB, PACCTOSHHE, KOHTYp, IUIONIANb CYIIIH,

npuemuuk GNSS.

The article analyzes the results of various methods of land surveying on a 1:10 000 scale agricultural map of the
Gobdin massif of Bulungur district. According to the results of the analysis, it is expedient to create a three-dimensional
model of the area in the calculation of the surface area, that is, to use the X, y coordinates and heights h.

Keywords: cadastre, map, record, massive, distance, contour, land area, GNSS receiver.

Ep Ty3um, Tomorpaduk kaprara oimin Ba Oomika
TYpJIM XWJI TEOAC3UK HMIUIAPHHU Oakapuinga Kyia-
HWIAIUraH YJIY4O0B BOCHTAJApU Ba  yCyJulapura
Kyiunaguran TajaOnapaaHn Oupu Oy  ymapHHHT
AHUKJIUTHHKA OLIMPHIN XUCOOJNaHAAW. SIbHHU, ep Mai-
JIOHJIapuaa o0 OopwiIaguraH yiudyail WILIapUHUHT
TE3JIUTH, AaHUKJIUTH BAa MEXHAT YHYMJIOPJIUTUHH OIITH-
pHII, BakT Ba WHCOH pecypciapd Y4yH KeTaJuraH
XapaxaTIapyuHA KaMaWTHPHUII MyXUM aXxaMUsTra ora.

Y0y unuiapHu amanra ONIMPHIN XO3UPTH KyHIa
(doiinanaHMIaéTran 3JIeKTPOH TE€OAC3UK Yirdyail ac-
oo6napunan 6upu 6ynran GPS STONEX S9 II man
doitnananmnan. Ymoy acOOOHUHT OJIMHTHAIAPUIAH
KyJainury Oup BakTHUHT y3uaa Oypuak, mMacoda Ba
OanmaHIIUK HyKTaJapHH Yiodall y9yH MYJDKaUlaH-
raunurugaaap [2, 7].

Ep xamacTpu kapranapuHU SpaTHIl kapaéHua ep
MalIOHJIADUHUHT YeTapaliapuHu OeNruiiani, Koopau-
HaTa OypHITUIN HyKTaJapUHHU aHHUKJIAII, KaaacTp yIyH
IUTaHJap Ty3ull Ba OOIIKa OUp KaTrop Teoie3uK
unuiap oaxapuiaiy.

l'eonme3uk wumutap acocaH aBiaT, MaxayUIMi Ba
HIAPTJIA KOOPAMHATA TU3UMIIAPKJIA aMalira OLIUpHUIa-
. byHaa Maxauil Ba MIApTIIA KOOPAHMHATAIAP TH-
3UMHMHHM JaBjiaT KOOpAWHATA THU3UMHU OWIaH Ooria-
HUIIHA MYXUM axaMHAT Kaco dTaiu.

VIKaswiran TagKMKOT HILIAPHAA Bynynryp Ty-
manu “Fyonun” maccuBumarm 774, 775, 776, 777,
778, 779, 781, 782, 784, 785, 786, 787, 788, 789,
790, 795, 796, 797, 798, 799, 801, 802, 803, 807,
808, 809 Ba 810 xoHTypnapaa xyayanuHr 1:10000
MacIITablii KHIUIOK XY)KAIWTH KapTacu &plramuiaa
Virgann unniapu o6 6opwinau (1-pacm).

B 73

1-pacM. Kuiuiok xy»ajiiuru XapuTacCuHUHT pparMeHTH
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Onu6 Gopwiiran yayanr HIUIApHAA acTnab ¥36e-
KHMCTOH PecryOnukacy KUIIIOK XyKaIuru Ba3UpIIUra
“¥Y3naBepnonnxa” WIMHA JIOWUXalall WHCTUTYTH
“CamBuiuioinxa” OYIMHMAcH MabJIyMOTIapura Ta-
SIHTAH XOJJIa OKOpHIa KypcaTWiIraH KOHTYpIap
KalJHOMAcH Ty3u0 YMKMIIM Ba YJIApHUHI MaiJIOHH
aHUK1a0 ONMMHAW. YIIHanuiap HaTHKacura Kypa ymoy
Xy[IyAlard ypranwiran KoHtypmaap manaonu 1005, 9
TeKTapHU TAIIKII KHJIIH.

Viuam wmmapu omuG GOpWAraH KOHTypIapaa
XUCOONIANUIapHU TYFpH OaKapWITaHIUTHHU TaKKOC-
nam yayH ['AT pactypnapu épmamuma optodoTo-
IUIAHTa JNeMHU(POBKA KWIMHIAH KUIIIOK XY>KaIUTU
KapTacuia KOHTypJap derapacu Oenruinad OJMHIN Ba
MaiJIOH 103acy aHUKJIaHaH (2-pacm).

2-pacm. I'AT pactypiapu €paamuia MailIoH 103aCUHU
xXucoobmanr

T'AT pactypu €pmammua MaiIoH I03aCUHU AHUK-
Jam UnutapuHu Oakaprirania XaMm YpraHuirad KOH-
Typnap Mmaiigonn 1005,9 rexkrtapHM TalIKWiI KUIAH.
SbHM YpraHwiIraH Xynyana aHbaHABUH ycyn OwiaH
050 OOpMIITaH XUCOOAIl HATHKAIAPH TYFPH XHCO0-
JIaHTaH.

TaaKMKOTHHUHT acOCHUM MaKcaaud MalI0H F03aCHHHU
VIT9an aHWKIMTHHA OUIMPHINTA KAPATHITAHINTH Ca-
0abiu Xymyana Oup Katop Tonorpaduk uimap o6axa-
pwinu. SAwsau GPS STONEX S9 II ynuam ac6obm
épnamuia OONUTAHFUY TasiHY HyKTanap OeNrriaHuO
ONMHOM XaMAa TETHIUIN KOOpAMHATAlap acocuaa
yerapa HyKTanapu aHukinanan. O0bekTaa xxamu 73 Ta
TaXEOMETp CTAaHIMs HyKTanapu Oenrmwianad. byHma
€NMK MOJMTOH XOCWJI KWIMHIN SBHU YiIdaml HIUIapy
Oup HyKTagaH OomnIaHuO MaWJOH dYerapacu Oyiuda
aiinanu6 ssHa OMPUHYM HyKTara Kaiitnou [1, 4, 5, 6].

Vpraumnran Xyaya MailloHH aHAINTUK YCYJAa
xucoOmanau. Onubd OGOopwiraH XUCOO-KUTOO Mabiry-
MOTJIApUTa Kypa MaiJoH 103acu yimIOy ycyina Xam
1005,9 rextapHu Tamkwi KUIAU. SIbHA MailIoH 103a-
CHUHM ¥idam umuiapu Oyiuua ypranunrad Oapua
ycyiutapaa Oup XWiI HaTHKa OJIAH/IH.

Onub GopwiraH TagKUKOTIapJa OJNMHIaH HYyKTa-
JaH OOBEKT XYyAYyAW TYIUK TOMOTpaduK TacBHPTa
omuamu. Tomorpaduk TacBupra onum KapaéHu
Kyimnarnga Oaxkapwinu. bynma SurPad SurvX an-
apoua jgactypuit TabMuHOTH €paamuna GNSS npu-
EMHUKHHU TOTOrpaUK TAacBUpra OJIMII JKapaéHUTa
taii€pnanau. Cyarpa SurvX va Surfpad GNSS npu-
émuukimapu y3apo OormanuO Real Time Knimatik
POKUMHIA Jajia UIUTAPHHU Oa’KapuIlra MyIDKaJUIaH-

TaH aHAPOU]l MaxCyC NAaCTypHi TABMUHOTH EpaamMuia
unuiap oaud OOpUIIH.

Tonoreone3nk UIUIApHA Oa’kKapuIl JABOMHIA XY-
nyana Gapua xapakTeplid HyKTanap CbEMKa KHJIHHIN
Ba chEéMKa unurapu Oaxapmmud Autodesk Civil 3D
JacTypura MabIyMoTiap okinaHgu. IOxmaHran mab-
JYMOTJIApHU [acTypja KaiTa WIUIAll HATIKacHIa
CchEMKa KapaéHuIa OMHraH Oapya XapaKTepiiu HyK-
TaJlap IacTyp acocujaa YM3WIMO Tomrapaguk Xapura
XOJaTUra KeITUPWION Ba 1Ty OwiaH Oupraimkia
XyIyTHUHT OanaH/UIMK HyKTajlapud OpKaJu penbed
TY3WIHIIH XaM JacTyp acocuaa sapatwiay (3-pacum).

T —

3-pacm. Crémka HaTmxanapuau Autodesk Civil 3D nmacry-
pHIa KaifTa NIuIanl. a) XyIyAHUHT OaTaHUINK HyKTalapH
B) penbed Ty3HIHIIN.

Masbiymky, anabuérnapia Kol KW4YHMK Oyiary-
HUHT €p OSTPWIUTHHH XHcoOTa oiMail KuupaiTuo,
YXIIam XoJ1a TOPU30HTAN TEKUCIUKKA TYIIUPUITaH
MPOEKIUACH TiaH ned roputwiaam [1, 5, 6]. bynnan
IIYHJAH XyJoca KWINII MyMKUH, ep I03UIard KaBap-
pPHUK [o3aJlap XaM MalJoOH F03acHHH XucoOamiia
xucoOra onuHManan. SIpatunran tomorpadyk IUIaH-
Jla KOW XO0JIaTH TeKHC XoJaTaa Oyamaraninuru cabao-
Y MalJIOH F03aCHHU XHMCOOJall WIuiapu TYFpu Oa-
KApWIAETraHIMTHIa AHUKIMK KUPUTHII MaKcaauaa
YHM3WK Y3YHJIUTHHU aHUKJIANI YIyH KOWHUHT MPOQU-
T YH3HIIIH.

TaaKUKOTUMU3 JaBOMHUAA KOWHUHT MPO(QUIHHA
yu3unga Oyiinama Ba KyHAaJaHT HUBEIUpJANl yCy-
munad doitnananmnnu. Tagkukon oOBEKTUHH HUBE-
mupiant xapaéauna 3900 metp macoda 100 merpran
39 Ta nukerra O0ynuO umkwinau. [lukerTnmapHW >xoi-
namrupunina LEICA TS 06 snextpoH TaxeomeTpwu-
JaH ¢oiinananuay (4-pacm). [Tuketnapusr GonuiaH-
FUY Ba OXUPI'H HYKTAIAPH T'€0JIC3UK TassHY TAPMOFHTa
OOFNaHTaH XOJIa >KOMHUHT KOOpJHMHATacH Ba Oa-
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JMAHIJIMK HYKTacW aHWUKJIaHWO KO3WKJIap OwiaH Oel-
THJIaHIH, OCITHIaHraH KO3HMKJIAp Opacura IHKETIap
KOOp/AMHATa OWJIaH >KoWnamTupwiau. Husenmupram
UILTApU AKyHIAHTaHJaH CYHr OYinama Ba KyHAaNaHT
npodumapu ym3winy. [Ipoduiap ogataa HUBEIUp-
JIalll )KypHAIHJIATA XUCOOIaHTaH OTMETKaIapu Kapad
unsunanm [1, 5, 6].

4-paCM. TaZ[KI/II(OZ[ OOBCKTUHUHT HUBCJIHUPpJIall YU3UFU

MabiyMKH, Xap KaHaad mpouiuiap MKKH XK TO-
PU30HTAN Ba BEpTHKAT Macmradiapra Yu3miIagu.
Tl'opuzoHTan wmacmTabga TOpPH3OHTAN Macodanap,
BEepTUKaJI Macirabia 3ca BepTHKal macodanap uu-
sunad. byiinama Ba kyHIananr npoQuib UM3HII
V4yH, WYIHUHT Y3yHJIWTH Ba TOpoQWI MaciTadu
KOMITBIOTEp JacTypu acocuaa yui3uinau. byiimama Ba
KYHAaJaHr npodwi HMIUIAPH YU3UO TyraTWIraHIaH
CYHT YH3WJITaH MPOQUIIAH yuTa KU YH3UK y3YHIUTH
Ba ropu3oHTal Kyhunma anukiannu D1-4054m, D2-
4053m, D3-4054m, ropmsonTan Kyhmiama d-3900
metp. by epaa D1-kust uns3uk y3yanuru, D2-gan to-
MOH KHS YM3HK y3YHJIUTH, D3- YHT TOMOH KU YU3UK
V3YHJIMTH Ba d-TOpPHU30HTaN KyiHiaMma. AHHKIAHTaH
VIT9an WIUTAPUHUHT TaXJIHI HATIDKAPUTa KelaIuraH
OyJicak ep KamacTpu XHCOOWHU FOPUTHIN YIyH TY-
sunran 1:10 000 macimtabnaru ep KagacTp HILIapuaa
(olinanaHuIaural Xapuraaapaa MaiIoH Xucooant
UIIapHIa TOPU3OHTAN Macoda XucoOra OJIHHAIU
SPHH MaWIOH I03aCHHM XHUCOOJaml uiutapu Oapya
mactypiapia ¢axkar X, y KOOpAWHATAJIapH OpPKAJH
xucobmananu. HOKopumarn TagKUKOT HaTHXajlapH-
JaH KypuHUO TypuOau XaKUKHUii Yn3uK y3yHauru D1-
4054 metp ropuzonTan Kyhmima d-3900 meTp ep ka-
Jactp uuuapuga doitnananunagurad 1:10 000 mac-
mradmary xapuraaa Macoda Ba MaimoH yndanima d-
3900 meTp Macoda STHA TOPU30HTAJ KylHIMa XHCO0-
ra OJIUHAJIH.

Ep xamactpm kapramapuma aiHUKCa Mypakkad
penbdu xolnapaa OyHnai MalIoH Yirdamn uiapuHA
amaJra OIIUPUINIA XaTOIHKIAp F03ara KeIUIId MyM-
kuH. IllyauHr yuyH OyHpmali kapranapia MaWlaoH
I03aCHHU XUcoOnam wunuiapuau Oaxkapuirga 3D yi-
YamiIM KapTajaplaH MaigoH F03acHHH XHcoOarr
unuapuaa  Qoinananum  Mmakcaara Myoduk ae0
xucobnaimus [3, 4, 5]. Ulynunraex 3D ymuamnu xa-

puTanapia x, y koopauHara Ba h 6amaH MK XaM Xu-
co0ra oyMHaIu.

Di-Kit 30K VIYHIITH

850 De-yan oMol Kust HHIHK _\'i‘\-‘H.illl "

815 /{l’)«j‘{‘wr TOMOH KHATHIIK YIYIAHTH
¥

300 /

30

36
39

5-pacm. D1, D2, D3, kust ynzuknapaunr 3D yoaamn ma-
Jenu

Tagxkukotumus HaTwkacuga yura D1, D2, D3,
KUl YM3UKIapAaH SKOMHUHT npodin Omnan 3D -
yamiid Mojenu uuuad uyukwigu (5-pacm). 3D yi-
YamiIl MOJCIAAaH KYPHUHUO TYpHOAWMKH KapTraiapia
MalIoH ymvam uiniapuHu Oaxkapuiiia ¢akaT ropH-
30HTaJI MacopaHu XucoOra onud yirgam xaTo OYiu-
M MYMKHH 9YyHKH pacMAa KypCcaTUITaHUIEK
YKOWUMH3 TEKHC XOJaTaa dMac.

XyJaoca. Taxygun Hatmxkanmapura kypa 1:10 000
MacIITabli KUIUIOK XyXamuruiaa ¢ougaiaHuIaam-
ran xapuranapaa AT nactypnapuna MaiiioH yiyani
unoiapuaa Gakat ropu3oHTar Macoda SHH X,y KOOp-
JIHATANIAp OPKAIH XMCOOIAHUIIN aHUKIaHIH. AHUK-
JIaHraH KaMYWIMKIApHUA OapTapad 3THII y4yH Maii-
JOH I03aCHHHU XHcoOJamia XyIyAHUHT Y9 YIT9aMiInd
MOJICIIMHU SIPAaTHII SHHU, X,y KoopawHata Ba h Oa-
JaHUMKIApIaH (OHTATaHIIT MaKCcaara MyBO(QHKIIU-
T'Y KypCaTHUIraH.
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XYAYIAJIAPHUHI JABJIAT KAJACTPUHU IOPUTUIINIA 'EOJE3UK-KAPTOI'PA®UK
ACOCHUHH NIJIAB YUKW

Xukmaryanaes C.H. — yxurysun; HHamoB A.H. — noneHT
TomkeHT uppuralys Ba KAIUIOK XYKaJTUTHHI MEXaHU3aLIsUIALT MyXaHIUCIIapH HHCTUTYTH - MAJITHI
tagkukoT YHuBepcutetn (TUKXMMU )

Maxonana ToukeHT BriIosTH OyHinya JaBiaT KaJacTplapuHU KOHYH XyXOKaTJIapu acoCHa IOPUTHIL Ba IIAKUIAHTH-
puil Oocku4iiapu, OYryHTH KyHAard XOJIaTH, KaJacTp OOBEKTIApUHH TH3MMJIAIITHPHIN OOCKUYJIAPH, Jana TaJKUKOT
UILIAPUHU 0NTMO OOpHI TapTHOM, MaBIYOTJIAPHU KalTa MIUIANI aCOCTIapH XaMa CYHbUH Y0 Te0Je3UK TapMOKJIIapH
acocuia Tonorpaguk chb€MKa UIUTAPUHU aMalira OINpUII Kabu Macaianapy 0aéH STHIraH.

Kamur cy3nap: V36exucron Pecny6nukacu, [laBnaTt kagacTpiaapy, reomabiyMoTiap 06asacu, ax00poT TH3UMIIAPHHU,
T'AT, ESRI, ArcGIS, CredoDAT, AutoCAD, naBnar reose3uk TapMOKJIapH, KOOpAXHATAIap TU3UMH, T€0Ie3Hsl, TOIorpa-

¢us, reonrdopmaruka.

B crarse onmcansl 3Tansl BeAeHUs U (OPMUPOBAHMS TOCYIapCTBEHHBIX KafacTpoB TalIkeHTCKOH 00JacTh Ha OCHOBE
3aKOHO/IATENIbCTBA, COBPEMEHHOE COCTOSIHUE, 3TAllbl CUCTEMAaTH3alMU KaJIJaCTPOBBIX OOBEKTOB, MOPSIOK MTOJIEBBIX HCCIIe-
JIOBaHMi1, 0OCHOBBI 00pa0OTKU aHHBIX M TONOTPAa(hUUECKO CheMKU Ha OCHOBE CITlyTHUKOBOW T'€0J1e3UUECKON ChEMKH.

Kawuessble cioBa: PecniyOnuka Y30ekucran, ['ocynapcTBeHHbIE KalaCTPhbl, Te€0JaHHbIC, HH()OPMAIIMOHHBIE CHCTEMBI,
T'AT, ESRI, ArcGIS, CredoDAT, AutoCAD, rocynapcTBeHHbIE T'€0/IC3UIECKAE CETH, CUCTEMa KOOPAMUHAT, TeOe3Hs, TO-

norpadus, reouHpopMaTUKa.

The article describes the stages of maintaining and forming state cadastres of the Tashkent region on the basis of
legislation, the current state, the stages of systematization of cadastral objects, the procedure for field research, the basics
of data processing and topographic survey based on satellite geodetic survey.

Keywords: Republic of Uzbekistan, State cadastres, geodata, information systems, GAT, ESRI, ArcGIS, CredoDAT,
AutoCAD, state geodetic networks, coordinate system, geodesy, topography, geoinformatics.

V36exucton PecnyGnukacunmar 2020 iimn 18
¢deBpanga 626-con Owran kaOyn kwmuaran “I'eone-
3usl Ba Kaprorpadus daonmusatu Tyrpucuaa’tH Kony-
Hura' kypa reomesus Ba Kaprorpapus (aonusTu
coxacHuJiar MyHoca0aTIapHu TapTUOTa COJUII Ky3/1a
TyTHITaH. Ma3kyp KOHYH H)KPOCH acocHuia peciyo-
nukaMusga  Qaonusar onud OopaéTraH MyTacamau
TAIIKWIOTIAp TOMOHHIAH Oa)kapHiaJuraH Teome3nK
Ba KapTorpa(uk HIUIAPHNA TU3UMIIAIITHPHII aMasra
ommpuiaad. byHna sroHa maBimaT KoopIUHATaIap
TU3UMH Ba MIAPTIH Oenrmiap 0a3ach MyXUM axaMUsT
kacO oTaau. XyAyJJIapHMHI JaBjaT KaJacTPHHH
roputniia Maskyp KonyH Ba Y30ekuctoH Peciy0-
JUKAacH ep pecypciapH, Teoiesms, Kaprorpadus Ba
JaBiaT KaJacTpu AaBiaT KymutacuHuHr 2014 iun 8
okTsI0paa 2618-con Ounan Auns Basupauru pyiixa-
TUaaH yTraH “JlaBnar KagacTpiapu STOHA TU3UMHIA
TETUIIIN JaBiaT KaJZacTplapd MabIyMOTIApUHHUHT
TapKUOW Ba YJIApHU TaKIUM STHII TAPTHOU TYFPUCH-
na’ru Homun Hwusomu reone3us Ba Kaprorpadus
WIUTAPHHU TH3UMIIAIITUPUINTA XH3MaT KUIUO Kej-
Mokaa. Maskyp KonyHHuHr 22-mopnacura Kkypa
“T'eome3us Ba Kaprtorpadusra ouj WILIAPHUA Oaka-
pHUIIZa JaBiaT reofe3ns KOOpAHMHATaIapH, OanaHi-
JUKIIAPH, TPAaBUMETPUS YITIOBIAPUHUHT TU3UMIIAPH-
HHU XaMmJa JaBJaT Tomorpaduk XapuTalapu Ba pexa-
JApUHUHT MaciiTad KaTopwHU Kyyam™ Xamaa Hu-
30MHMHT YMYMHUH Kowjajapuja keiatupwiran ‘“Ma-
KOH KOOPAWHATAJAPUHUHT ATOHA TH3UMUHU KyJutamr’
OaHIIapu XyAymiap KagacTpu OOBEKTIAPUHH STOHA
TU3UMJIA AKIUTAHTHPHIN YIyH XU3MAT KAITAIH.

Pecnybnukamusna naBmaT Ba HOJABIAT TaIlIKH-
JIOTJIapy TOMOHHUJAH reojie3us Ba kaprorpadus dao-
AT OwtaH mryrysutandi yayH 2019 iinn 21 HosOpra

! https://lex.uz/pages/forpda.aspx?lact_id=4880160&
ONDATE=04.10.2020%2000

KaJap JIMLEH3Hs ONMIIN Tanal STHiraH. Y30eKHCTOH
Pecniyonukacu Basupnap Maxxamacunuar 2003 iiun
14 HostOpnaru 510-connu “I'eonesus Ba kaprorpadus
(aoMMATHHN JHLEH3IMSUIAI TYFPUCHAATH HU30MHHU
TacAUKJIAI XaKuaa TH HOMIIA Kapoplzlra2 kypa “I'eo-
ne3ust Ba kaprorpadus’”’ (aoNuATIApU YIYH JHICH-
3us Oepuumn TapTMOW Oenrunanran smu. Xosupaa
V36ekucton PecnyOnmkacu Basupnap Maxkamacu-
nuHr 2019 #iun 21 nos6paaru Kapopu’ra xypa “I'eo-
Je3ust Ba Kaprorpadusi (aoTUSATHHU JTUICH3MSIIAII
TYFpUCHIATH HU30M 'Ta TETHIIUIA TY3aTHIUIAD KHUPH-
TUIITaH.

JaBnmar TamkwioTIapW y4YyH IaBiaT TEOIC3HK
TapMOKJIapuaaH (GoWgalaHWITaH XoJjaa TYFpU Oyp-
yakiu koopaunaranap (I[lynkoso 1942 iinnru-CK-42)
TU3UMH aCOCHAA T'eOAE3HK-TONOrpaduK aana KuIu-
PYB HIDIApHHU Oa)kapuira XyKyMaT TOMOHHIAH
pyxcar OepwiraH Oyica, HOIABIAT TAIIKUIOTIAPH
mapTian €KW MaxaUIMi KOOpAWHATAJIap TU3UMH aco-
CHJIIa TEOIC3UK-TONOrpaduK Nana KUIUPYB HUIILIApH-
HU 0u0 OopuIy KOHYH Tanmabnapuma Oenrmnab Oe-
pwirad. Maskyp ¢aonusamiap Y4yH JHIICH3HSUIANI
taiabura kypa “I'eonesus, kaprorpadus Ba kagactp”
MYTaxaCCHUCIMKIAPUHU TaMOMJIaraH Ba 3HT Kamuia 3
fun ymoy coxana daonauar oaub GOpraH MyTaxaccuc
Oynumm tanad 3TwiraH 3au. ByryHru KyHaa reoje-
3usl Ba Kaprorpadus GaoJusaTHHY JHICH3USIIAI Tap-
THOM TakoMwuTamTHPUINGO, Hadakat “Teomesus,
kaptorpadusi Ba kagactp”’ Oanku “Ep Ty3um Ba ep

2510-con 14.11.2003. T'eone3us Ba kaprorpadus haonusTuHu
JMIEH3UsUIAIT TYFPUCUIATY HU30MHHM TacIUKIIAIT XaKu1a
(lex.uz)

3927-con 21.11.2019. Basupnap Maxkamacusuar 2003 iun
14 Hosi6pnaru 510-coH Kapopu OuiaH TacauKiIaHrad ['eoxesns
Ba KapTorpadust GaonusITUHN JTHLEH3USIALT TYFPUCUIATH
HH30MTIa y3rapTUpHiuiap Kuputui tyrpucuaa (lex.uz)
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kamacTpu”’ Xamaa “TeomHpopmaTthka” Myraxac-
CUCJIMKIIAQPWHU TaMOMJIaraH Ba OUp WHiIIaH Kam OYiI-
MaraH myjajaataa ymoy coxa OVitnua Qaonusar oiaub
Oopran MyTaxaccuciap HOMHUTa JIMIICH3USHUA pac-
MUHIAIITHPHUINTA pyXcaT Oepmwiau. X0o3upaa MaBxKy.
JaBIaT  KaJacTPIapuHU  IOPUTHUINAA  TEOJE3HK-
TormorpaduK HIUIAp MaTeMaTHK acoc cudaruia ca-
Hayica kKaprorpadus unmapyu oObeKTIApHUHT Teorpa-
(GUK KOHITAITYBUHM BHU3YAJUTAIITUPHUINIA XU3MAT
KHJIa Ty,

JaBnatr xajacTpiapuHH IOPUTHIINA MacIITaOura
Kypa reofe3wk Ba KapTorpaduk TaIKUKOT HIUIAPU
o6 Oopwmirad. ['eomabrymotinap 6azacuma nactinad
1:200 000 macmtabmaru TomorpaduK acocH spaTH-
mub, AaBiaT KamacTpiapd MabIyMOTIAPUHH Ia-
KJUTAHTHPHIIIA XU3MaT KIJITaH.

Tomorpaduk acocia MarucTpain Ba MaxaJTHi aB-
TOMOOMI HyJulapu, TeMUp HYyIap, axoju siuail
XKoWmapu, rugporpadus, YCUMIMKIAp, CaHOAT 00b-
eKTJIapH, TOPU30HTAIUIAp, HOMEHKJIATypa Ba JaBiatr
reoe3nK TAPMOKJIAPUHUHT BEKTOP KYpPHHUIIAIATH
KaTJIaMJIapy [aKJTaHTHPIIITAH.

Maskyp tonorpaduk acoc ESRI koMmaHusICHHIHT
ArcGIS nactypu épramuzia reomabIymoTiiap 6asacu-
ra kuputunarad. Tonorpaduk acoc [laBnar kamactp-
Japu manaracu (onauHry JlaBiar KamgacTpiapH, reo-
ne3us Ba kaprtorpadust mwnmid mapkasu JIYK) Tto-
MOHMIAH SpaTHIraH. Y306eKHcToH PecrnyGmukacu
oyiinua >xamu 110 ta 1:200 000 macmtabgaru Tpo-
NENVSIHUHT TOTOTrpaduK acocHu reoMabilyMoTiIap 0a-
3acura KHPUTWITAaH Ba OJICKTPOH pakamin KypH-
HUIIAA MIaKJUTAHTHPWITaH. TaakuKoT Xyaynu Oynran
TomkeHT BUNOSATH XyAyau 3ca skamu 8 Ta 1:200 000
MacimTabmaru Tporenus Oyiindya MIak/UTaHTHPHIITaH.
TomxkenT BunosaTd 12 N (N-North (Illumon)) reorpa-
(uk 30Hama OynraHnMru cababnu Tporenuss HOMEH-
KIaTypanapu 42-ycTyHiaH OolIaHa u.

JaBrmar kagacTp MawBIyMOTIapu Y4 TypIard
MaB3yJH KaTiamiap acoCUIa s’bHH, YH3UKIH, HyKTa-
JTM Ba MaIOHNM KypPHHHUIIWAA MIAKJUTAHTHPHITAH.
OObekTinap MacmTabu Ba Typura Kypa TETHIUIN
KaTiamiapaa ropuTwiarad. MacajgaH, aBTOMOOWIIB
Wynnapu pasnat kazactpu 1:200 000, 1:100 000,
1:50 000, 1:25000 Ba 1:1000 wacmrabnapaa
YU3WKIM KYpPUHHUIJA [IaKUIAHTHpWITaH —OyJca,
1:5000, 1:2000, 1:1 000 Ba 1:500 macmTabnapna
MalIOHIA KaTiiaM KYpHHHIIMAA IOpUTHIraH. Maina
MacmTabnu TomorpaduKk acociapaaH (ogamaHuI
OpKaJli KaJacTp OOBEKTIApUHM KaMepall IIapoMTaa
MIaKJUTAHTUPUII HWMKOHMHH Oepamu. Wumpumk mac-
mradma Kamgactp OOBEKTIAPUHUHT TeOMabiIyMoTiIap
0a3acMHM MIAKJUIAHTUPUII YIyH 3Ca TEOHE3UK-
TormorpaduK Jana TaaKUKOT WIUIAPUHH OakKapuIll
OpKaJI aMaJra OIIUPHUIIA/IH.

KanmacTtp oObexTnapuan iupuk macmraba reoje-
3UK-TONOrpadMK  KHUXATAaH  TAAKUK  JTHUIIIA
KyHHJard KeTMa-KeTIHK aCOCU/Ia aMajra OIIPUIa i
(1-pacm):

- TAAKUKOT OOBEKTH Kamepaa IIapoWTAa Yypra-
HIJIa/I;

- TQJAKUOT OOBEKTH >KOWNIAIITaH XyAyl HOMEHKIa-
Typacy aHUKJIaHAIN;

- aHUKJIAaHTaH HOMEHKJATypa acocHIa MaBKYyJl

JIABJIAT T€0JIC3UK TAPMOKJIApH OeITHIIaHAIN;

Japaar reoaemk
TAPMOKAAPHHH AHNKIAN

>~ ——————
TexXHHK AacTYp HILTA0
UHKHIN

Jlactypaa KuimMaTiapun
KaiiTa niuianm

Tono-chéMKa KHARUT

1-pacm. Tonorpaduk-reones3uk nana TaAKUKOT UIILIA-
pYHU YTKa3HII CXEMacu

- OeNTHIaHTaH JaBJaT reoAe3UK TapMOKJIAPUHUHT
KOOpIMHATANAP KATAJIOTH MAKIAHTUPUITAIIHN;

- TEXHUK TOMNIIUPUKKA aCOCaH TEXHHUK JacTyp
WI11a0 YUKUIAIM;

- TeXHHWKa XaBQCH3IUTH KOHWJAIApH OWUJIaH WIIYH
XOIMMIIAP TAHUIITHPUIAIN;

- TQAKUKOT XYyIyAW YYyH TpaHTyasnus Ba Oa-
JAHJUTUK TAPMOKJIAPU CXEMACH SIPATUIIAIN;

- TAAKUKOT XyIyOHd PEKOTOHOCIMPOBKA KHIIH-
HaIH:

- TQAKUKOT XyIYAWHUHT XOMaKH YU3Macu UH3H-
nanu(abpuc €k KPOKH);

- DJIGKTPOH TaXEOMETP YUyH Oazanap ypHATWIAIN;

- XyOyx Tonorpaduk chEMKa KUITHHAM.

Xynangara Tonorpaguk-reoie3uk TaIKUKOT HIII-
JapUHU SIKYHJIA0 Kamepall MIApOWTAa KUHMaTIapHH
KaliTa wumuam Oockuuura yrunmaad. by 6Gockuu
KyHuaaruiapHy y3 uuura ojanu (2-pacm):

- *.csv (*.axt, *.gsi, *.dwg, *.dxf Ba X0Ka30) ¢op-
Mataaru KwmiiMatiap maxcyc CredoDAT macrypura
FOKJIaHATH;

- FOKJIaHTaH KUAMAaTIap TCHI A THPIIIAIN;

- TEHIJTANITUPUII HATIKACHAA PEIYKIHUS Ba Map-
Ka3JIAITHPHIN XaTOJIHMKIApH OapTapad 3THIaIu;

- Oaprapa sTWiITaH KallMatiap Maxcyc JIacTypui
TABMUHOT  (OopMaTHra KOHBEpTAIMsS  KWJIUHAIH
(AutoCAD-taBcus stunaau, ArcGIS Ba xokazo);

- Maxcyc AacTypra HiMaTiap HMIIOPT KWJINHHO
XOMAaKH yu3Mara acocjaHTaH XOJa XyIaJHUHT IUia-
HU Ty3WJIau;

- OaJIaHIUTHK OTMETKAJIaph acoCHAa HHTEPIOJsi-
s yeryoura Kypa ropu30HTaIap YTKa3UIaIu.

Kamepan mapoutna mana TagKuKOT HaTIDKaJIapu
KaiiTa WIUTAHTaH Maxcyc kaprorpaduk Oenrunap €p-
JaMuAa TomorpaduK IUIaH KOMITAHOBKA KWJIMHAIH.
[y Tapuka 0ObEKTIIAPHUHT HUPHUK MACIITAOIH TOIIO-
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rpaduk acocu sipatunanu (3-pacm).

AutoCAD

ArcGIS

Kuitmarnap N ['eoman-
IOKJIAHA/H Ba
XaTOIHKIAP
TEHITIANI-

S\, THpITaIN

Abpuc
acocmza TyMOTIIap
Tororpaduk Oazacn
IUTaHI

Ty3IIa0

IIaKJUIaH-
THpHIaaH

2-pacM. MabyMOT/IapHU JacTypuil TabMUHOTIIApAA KalTa
HILIAII CXEMaCH

AutoCAD nmactypupa sipaTWiraH TOIOrpauk
acoc ArcGIS nactypunuHr opMaT OUpIUrUTa KOH-
BepTauus KunuHaau. Span *.dwg ékm *.dxf popma-
THnard Qaiiap *.shape ¢opmar Oupnurura KenTH-
pwiagu (uctairaH ¢opmar OupiMrura ska OyiraH
BEKTOp KYPHHHUINMJArK KaTIaMJIapHH Maxcyc KOH-
BepTopnap €pmamuna *.shape ¢opmar Oupiwrura
kenTupuil MymMkuH). ArcGIS mactypuaa oObeKTHUHT
* shape ¢opmar OupiHrura KeITUPWITaH KaTiamiia-
pu roknmaHaau. FOxiaHraH KaTiamiapra JaBjaT Ka-
JacTp OOBEKTIapHUra TeTHIUIH OYNraH MabIyMOTIap
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4-pacm. Kagactp 00bEKTIapUHHUHT T€OMabIyMOTIIAD
0a3acUHU MIAKJUTAHTHPHILL

Maskyp reone3uk-tornorpaguk HIUIAPHH OJHO
Oopuiaa 6up KaHYa MyammoJapra Jyd KeJril HaTH-
Kacupa UIm cudatura IyTp ETHINN TaJKUKOTIap

HATIDKACUa aHWKIaHgu. MacanaH, mama TagKuKOT
WIUIApUHU 0NMO OopuIa JaBiaT TeOAe3UK Tap-
MOKJIapu ¢EpaamMuna KOOpAWHATa KHUMAaTIapUHU
JlaBIaT KOOpAMHATAIap TU3MMHUra OOFIam Hu3oM*
Oanmnmapuna Kentupu6d yrunarad. JlaBmaT xoopauHa-
Tajap TH3MMHUTa OOFJAIl HaTwxkacuiaa Oapya Jamiatr
KagacTp OOBEKTIapW TU3UMIIALITAH XOJIAa IOPUTH-
UM TabMUHIaHagW. Jlama TamkuKOT HILTapuaa
JaBlaT TeOJE3UK IyHKTIApUHU PEKOTHOCLUPOBKA
KHJIHMII Ba TOMOrpaUK-ChEMKA HIUIAPUHH Ma3Kyp
JaBIaT TEOAE3WK TapMOKJIapura OoFjaml jkapaéHu
Ky3atunagd. byHnoa nmaBmaT reofeswk TapMOKJIapu
MYCTaKWUTUK HWWiDIapuga Oapro STHWITAHIIHNTH, XO-
3upja TabMUp Tanad OYIMO KONTaHIUTH Ba KOMIapaa
Ma3Kyp JaBjlaT T€OJe3UMK MYHKTJIApH MaxaJlUIui
axoJIM TOMOHUJAH WYK KWINO 1000pTraHiura cadbadim
Jana Tonorpauk TagKUKOT WUIIUTAPHHU JaBJaT KOOp-
JUHATANIAp TU3UMHTa OOFJIall UMKOHU OynMmaiinu. by
¥3 HaBOATH/A NIIHY SKyHIAITa EKU Ui cudaTtura ¥3
TabCUPUHU KypcaTagu. Myamind TOMOHUIAH Ma3Kyp
MyaMMOJIIM MacajallapHu Xajl 3THII WYIIApUHA KYpHU-
catub OGepuiras.

JlaBnat reoje3uk TapMOKIap Xo3upaa 3 Typha
6apno stunMmokna. bymapra, naBmaT reonesuk Tap-
mokyapu (I'T), cywbuil #ynmom reomesux Tap-
moknapu (CUI'T) Ba nubdepennman cynbuin dynmont
reone3uk Tapmokapu (JJICUI'T) (5-pacm).

5-pacMm. JlaBnaT reoie3uK TapMOKJIAPHHUHT Typiapy

JaBaar reomesux Ttapmoxiaapu (AI'T) — xoop-
JUHAaTa KUHUMAaTiapd MablyM OYyIran Ky3raamac
HyKTa Oynmu0, TreofesuK Jana KUAMPYB HIUIAPHHU
JaBIaT KOOpAMHATANAp TH3MMUIa MEXaHUK ycynaa
Oofmamiia Xu3MaT KWIaJAuTaH IMyHKTIap caHaJIa .

Cynbuil  #Hyagom reoae3uk TapMOKJIapH
(CHIT'T) — KoopauHaTa KMiMaTIapn MabiyM Oyiran
Ky3raimac HyKra Oynu0, (akaTruHa TeofesuK Jana
KAAMPYB HIUIAPUHU OMMO OOpHII Ba KOOpAWHATA
KAAMATIapuHU JaBlaT KOOpAMHATAajJap TH3UMUTA
0a3za-poBep peKMMHUA OHJIAMH OOFJIAIIa aKTHBIIAIII-
TUPWIAZNTaH IMyHKTIIap cCaHaJaIu.

Jquddepennuan cyHbuii HyJA0II TeOAE3UK
Tapmokiaapu (JICHI'T) — Koopausara KuiiMaTiapu
MabliyM OViraH Ky3raimac HyKra OYin0O, cyTkacura
24 coaT OHJIAWH re0JIe3UK JAaja TaJAKUKOT WIUIAPUHU
JaBlaT  TEOAE3UK  KOOpAMHATamap  TU3UMMIa
Oornamia Xu3sMaT KWIyBUM IyHKT CaHaIaau.

l'eomesuk pana KuaupyB MIUIAPUHU AABIAT T€0-

42618-con 08.10.2014. JlaBnat kajacTpiapy sSroHa TU3MMHUIa
TETMIUIM JIaBJaT KaacTpJiapy MabIyMOTIAPUHHHI TapKUOU
Ba yJNapHM TaKAUM OTHLI TApTHOM TYFPUCHAATM HHM30MHHU
Tacaukan Xxakuaa (lex.uz)
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JIe3UK  TapMoKjapura Oofnama auddepeHnnan
CYHBUH HYII0NI Te0Ie3uK TapMOKIapuiaH Qoiinana-
HUII TaBCHS ATWIAIW. XO3HWpAa peciyOnnKaMusaa
Ma3Kyp TapMmokapaaH 50 Ta Oapmo sTuiaran 6ymuo,
urynapaas 4 JoHacu TaAKUKOT XyAyAd TOILIKEHT BU-
nositura ypHatwirad. bymap TomkeHT maxpuma —
MAGK, Yupuuk maxpuaa — CHIR, Suruityn tyma-
Huga — YANI Ba byka tymannna — BUKD nommapu
Ounan uneHTHUKAIUITaHTaH (6-pacm).

Masykp muddepeHnnan CyHbHA HYIIOM reoje-
3UK TapMmokiapu cepapra “RINEX” c¢aiin ¢dopmar
Oupnuruma Oapua kypuin Oycaxacumarm chbEMKa
WIUIapuHu cakiaad Oopaau. muddepeHran CyHbUR
Y011 reo1e3uK TApMOKIAPUHUHT KYpulll 0ycaxacu
y4 OOCKMYJa MIAKIUIAHTUPWIAIW Ba ylap Kyhujnaru-
nap:

1. 20 xm pagmycrayva.

2. 40 kM panuycraua.

3. 80 kM paguycraya.

9 @ ; Lat: 407 47" 23" Lon: 68° 53' 068"
Leaflet | @ OpenStreethap contributors
6-pacm. TOIIKEHT BUIIOATHAATH MaBxXy AuddepeHtim-
I CyHBHI HYJII0II re0Je3UK TAPMOKIAPUHUHT aMaaaru
JKOIJIanIys cxeMacu’

FOxopunarn maxmiantupuim 6ockuwiapu 20 kM
paadycraya OJNWHraH xap - Oup Hykra yuyyH 20
nakuka wmobOaiiHuma GNSS kypwiMacu Eprnamuna
chEMKa Kuiuil Tanad stunaau. 40 km paguycraya 20
KM JlaH owmrap xap Oup KM Y4yH OHUp AaKUKaJaH
Kymu Oopunanu. MacanaH. 22 KM paauyciard naia
TagkukoT unuiapu yayH GNSS kypunmacu €paamuna
22 makWka chEMKa Kuiuin Tanad stunaan. 80 kM pa-
quycrada 40 kM JaH omraH xap OUp KM ydyH 2
JMaKuKamaH Kymmob copwiagu. Macanas, 50 kM panu-
ycaaru nana Tagkukot unmapu yayH GNSS kypu-
Macu Epmamuma 60 nakMka ChEMKa KWIHIN Tanab
stanaau (7-pacm).

7-pacMjia KeITHPWITAHU CUHTApU TaJKUKOT OJINO
Oopunaaurad xyZAyZAjna KOOpAWHATa KUKAMAaTJIapUHU
aHWKJIAll Ba TOMOrpa(HK-ChEMKA WILUIAPUHU Oaxka-
pHUII UMKOHHATH MaBxkyn Oyiann. GNSS kypunmacu
épllaMuia OJIMHTaH KOOpauHaTa KuiiMatinapu audde-
peHIMan CyHbUN WYNIOMI TeoAe3UK TAPMOFU XOTH-
pacura MyHTa3aM cakjiaHuO Oopmnanu. Ui skyHuma
“RINEX” d¢opmaruga caxianran ¢aiim Maxcyc
nactypuii  TabMuHOT(Trimble Business Center)ra
toknanHaan Ba GNSS kypunmacu €paaMuia OJUHTaH
KOOp/JIMHATA KUWMATIADUHUHT XaTOWKIIAPW TEHTJIa-
mtupunaan (8-pacm). HaTmkana TagkuKOT WIUIapU

3 http://195.158.30.3/SBC/spider-business-center

cu(aTy IOKOPH aHUKJIMKIATH MabIyMOTIIAp acoCHaa
OaxoJiaHaIu.

50 km
60 daxuxa

22 kmt
/ 22 oaKura
/ 5,

7-pacm. JICHI'T 6¥caxacrma onmd GOpHIagiran reoesnk
Jlaja TaJKUKOT UIIUIAPU CXeMach

“Trimble Business Center” mactypu Oap4a Koop-
JUHATa KUMMAaTIapUHUHT aTpuOyTHB MabIyMoOTia-
puHU TakauMm 3Tamd. JKymumanaH, TaIKUKOT MoOai-
HHUJIA HyKTajapra OCpUIIraH HOM, KCHIIUK, Y30KIHK,
OanaHIMK KMHMATIIapH, ChEMKAHWHT OOIIAHWII Ba
TYTaTWIUII BaKTH, ChEMKaHUHT YMYMUH JaBOMUIIINK
BaKTH, TOPWU30HTANl AHWKIUK, BEPTUKAl aHUKIHK
xamna PDOP (mosunusiiann Xatonura) kadu ax6o-
POTJIapHH TAKIUM STaJIH.

8-pacm. “Trimble Business Center” gactypu opKayiu
“RINEX” ¢aiin épaamuna GNSS KypunMacuia oJquHraH
KUAMaTJIapHU KailTa uIuanm

XyJioca. Pecriy6nukamusia xo3upza xxamu 0yiauo
50 Ta cyHbUU HYIAOII reole3uK TapMOKJIapu ypHa-
TWIraH OYnuO, JaBiaT KaJacTpiapH OOBEKTIApUHH
TOmOrpaMK-Te0Ae3NK JKUXATHAH TAAKUK OATHUIIIA
Ma3Kyp CYHBHM HYyIAOII TeoAe3UK TapMOKIAapHIaH
(doliganaHuIl Wl YHYMIOPIUTHHH OIIMPHUINTa XH3-
MaT Kwiaau. byHIaH Talikapu OKOpU aHMUKJIUKIAr
axOopotiapHu Oepum OwiaH OWp KaTopla Mabiy-
MOTJIApHU OMp THU3MMJA HA30paTHHUA ONHO OopuI
UMKOHHMSITUHU TaKIuM d3Taad. TaJKuKOTYWIIAp Masz-
Kyp MII 103aCUIaH WIMHUHN H3NaHulap oaud 6opuo,
JaBiIaT KagacTpiaapu OOBEKTIApHUHH PaKaMIIAIITH-
pulla IOKOpU aHUKJIMKAArd HaTuxKajgapra 3pHUILUII
YUyH ¥3 TaBCUsUTaPUHU HIIUIA0 YUKUIIIH.
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QASHQADARYO VILOYATIDA O‘ZBOSHIMCHALIK BILAN EGALLAB OLINGAN YER
MAYDONLARDA O‘TKAZILGAN MONITORING NATIJALARI VA UNING YECHIMLARI

Aliqulov G*olib Nortoshevich — dotsent; Jumanov Bekzod Norboyevich — katta o‘qituvchi
To‘rayev Sarvar Korom o‘g‘li — magistrant
Qarshi muhandislik igtisodiyot instituti

Magolada Qashqadaryo viloyatida o‘zboshimchalik bilan egallab olingan yer maydonlarda o‘tkazilgan monitoring
natijasida aniqlangan yer qonun buzilish holatlarini bartaraf etish yuzasidan amalga oshirilishi lozim bo‘lgan taklif va

mulohazalar keltirilgan.

Kalit so‘zlar: Yer fondi toifalari, monitoring, yer resurslari, samaradorlik, o‘zboshimchalik, qonun buzilishi.

B cratee conmepikaTcs NPEUIOKEHUS W 3aMEUYaHUs 110 MepaM, KOTOpble HEOOXOOUMO MPEANPUHATE IS YCTPAaHEHHS
HapyLIeHNUH 3eMeJIbHOTO 3aKOHO1aTeIbCTBA, BHIIBIECHHBIX B PE3Y/IbTaTE€ MOHUTOPUHIA CAMOBOJIBHO OTUY)KJICHHBIX 3€MEIlb

B Kamkangapsunckoil obnactu.

KiroueBbie cioBa: KaTeropun 3€MeJIbHOI'O Q)OHHa, MOHUTOPHUHT, 3€MCIIbHBIC PECYPCHI, Sq)(l)eKTI/IBHOCTB, IIpoOU3BOJI,

HapyHLIEHHS.

The article contains suggestions and comments on the measures to be taken to eliminate violations of land legislation
revealed as a result of monitoring unauthorized alienated lands in the Kashkadarya region.
Key words: categories of the land fund, monitoring, land resources, efficiency, arbitrariness, violations.

Kirish. Milliy iqgtisodiyotning raqobatbardoshlilik
darajasi ko‘p jihatdan mamlakatning tabiiy resurslar
bilan ta’minlanganligi, ishlab-chiqarishning texnik-
texnologik jihatidan modernizatsiyalashganlik daraja-
si, yerga egalik qiluvchi va yerdan foydalanuvchi
korxonalarning davr talabiga ko‘ra takomillashuvi
hamda ular uchun yaratilayotgan shart-sharoitlarning
qo‘layligi va boshqa qator omillarga bog‘lig. Bugungi
kunda viloyat bo‘yicha korxona, tashkilot, muassa-
salar, fermer-dehqon xo‘jaliklari va fuqarolarning
foydalanishdagi jami yerlar 2 856 799 gektarni tashkil
etib, shundan sug‘oriladigan yerlar esa 417 266
gektarni yoki umumiy yer maydonning 14,6 foizini
tashkil qgiladi.

Yer fondidan foydalanish magsadi va tartibiga
ko‘ra o‘ziga xos xususiyatlarga ega bo‘lib, viloyat
bo‘yicha ushbu ko‘rsatkichlarning umumiy ko‘rinish
quyidagicha: Jumladan:

- gishloq xo‘jaligiga mo‘ljallangan yerlar 1097863
gektar (umumiy yer maydonga nisbatan 81,3%);

- aholi punkti yer maydonlari 11487 gektar
(umumiy yer maydonga nisbatan 0,4%);

- sanoat transport, mudofaa, aloga va boshqa
magsadlar uchun belgilangan yerlar 67026 gektar

(umumiy yer maydonga nisbatan 2,3%);

- tabiatni muhofaza qilish, sog‘lomlashtirish
rekreatsiya magsadlariga mo‘ljallangan yerlar 26
getkar (umumiy yer maydonga nisbatan 0,0009%);

- tarixiy-madaniy ahamiyatga molik yerlar 2567
getkar (umumiy yer maydonga nisbatan 0,09%);

- o‘rmon fondi yerlari 412052 gektar (umumiy yer
maydonga nisbatan 14,4%);

- suv fondi yerlari 37067 gektarni (umumiy yer
maydonga nisbatan 1,3%);

- davlat zaxira yerlari 3819 getkarni (umumiy yer
maydonga nisbatan 0,13%).

Asosiy qisim. 2021 yil holatiga o‘zboshimchalik
bilan egallab olingan yer maydonlar 782 ta (144,2
getkar) shundan eng ko‘p aniqlangan holatlar:

Qamashi tumanida 132 ta (36,2 getkar);
Yakkabog® tumanida 86 ta (27,5 getkar); Koson
tumanida 82 ta(21,3 getkar); Chiroqchi tumanida 68
ta (21,9 getkar); Qarshi shahrida 64 ta (1,5 getkar);
Qarshi tumanida 54 ta (10,8 getkar); Mirishkor
tumanida 54 ta (7,0 getkar); Kitob tumanida 40 ta (5,0
getkar); Kasbi tumanida 32 ta (3,2 getkar);
Shahrisabz shahrida 32 ta (3,2 getkar); Dehqonobod
tumanida 30 ta (1,8 getkar); Muborak tumanida 28 ta
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(0,3 getkar); Nishon tumanida 28 ta (1,7 getkar);
Shahrisabz tumanida 28 ta (2,5 getkar); G‘uzor
tumanida 24 ta (1,8 getkar).

Aholining ijtimoiy-iqtisodiy turmush darajasini
oshirish, birinchi navbatda mavjud yer resurslaridan
samaradorligiga bog‘liq. Mavjud yer maydonlardan
foydalanish darajasi aholining yer bilan tillasha olishi,
yer bilan bog‘liq siysiy-iqtisodiy savodxonligiga
bog‘liqdir.

2022 yil 1 yanvar holatida Qashqadaryo viloyati
bo‘yicha mavjud yerlarda o‘tkazilgan monitoring
natijasida aniglangan yer qonun buzilish holatlarini
tahlil giladigan bo‘lsak, viloyat bo‘yicha jami 782 ta
sodir etilgan. (1-rasm).

O Shahrisabz t.; 2: B Guzort.; 24

B Nishon t.; 2: B Qamashi t.; 132

® Muborak t.; 2

B Yakkabog* t.; 86
B Dehqonobod t.; 3

B Shahrisabz sh.: 3
O XKoson t.; 82

O Chirogchi t.: 68

B Qarshi sh.; 64

1-rasm. O‘zboshimchalik bilan yer egallashlar soni
(Kadastr agentligi Qashqadaryo viloyat boshqarmasi
ma’lumotlari asosida tayyorlangan).

l-rasmdan ma’lum bo‘ldiki, viloyat miqyosida
qonunda xilof holda o‘zboshimchalik bilan yer
egallashlar soni eng ko‘pi Qamashi tumanida 132
marta sodir etilgan bo‘lib, viloyat bo‘yicha 16,8
foizni tashkil etadi. Sodir etilgan holat natijasida
viloyat bo‘yicha 144,2 gektar yerni talon-taroj
qgilingan. Tahlil natijalaridan ma’lum bo‘ldiki, uy-joy
qurish uchun jami 680 ta noqonuniy hatti harakatlar
sodir etilgan. Buning oqibatida 117,6 gektar yer
egallangan.(2-rasm)

® Nishon t.; 1,

O Shahrisabz t.; 2.5

B Muborak t.; 0, B Gtuzor t; 1.8

B Dehqgonobod t.: 1,
B Shahrisabz sh.; 3.2 B Qamashi t.: 36,2
B Kasbi t.: 3.2

B Kitob t.;
W Mirishkor t.;

R Qarshit;10; B Yakkabog* t.; 27,5

B Qarshi sh.; 1, \

9/\ A
B Chiroqchi t.; 21. A

R E Koson t; 21,3

2-rasm. Uy-joy uchun o‘zboshimchalik bilan
egallashganlar haqida ma’lumot. (gektarda)

2-ramdagi ma’lumotlar tahlil qilinganda eng
yugqori ko‘rsatkich Qamashi tumanida kuzatildi.

O‘zbekiston Respublikasi Prezidentining 2021 yil
8 iyundagi “Yer munosabatlarida tenglik va shaf-
foflikni ta’minlash, yerga bo‘lgan huquqlarni
ishonchli himoya qilish va ularni bozor aktiviga
aylantirish chora-tadbirlari to‘g‘risida”gi PF-6243-

sonli Farmoniga asosan Davlat Soliq qo‘mitasi
huzuridagi Kadastr agentligi organlariga yer
uchastkalaridan magqgsadsiz foydalanish holatlari
aniqlanganda  O‘zbekiston = Respublikasi  “Yer
kodeksi’ning 36-moddasiga muvofiq ushbu yer
uchastkalariga bo‘lgan huquqni bekor qilish,
o‘zboshimchalik bilan egallangan yer maydonida
nogonuniy qurilgan imoratlarni bartaraf etish yuzasi-
dan to‘g‘ridan-to‘g‘ri sudga murojaat qilish huquqi
berilgan.

Shuningdek, O°zbekiston Respublikasi Davlat
soliq qo‘mitasi huzuridagi Kadastr agentligining
organlariga MjtKning 60'-moddasida (Sug‘oriladigan
yerlarni o‘zboshimchalik bilan egallab olishga yo‘l
go‘ymaslik bo‘yicha choralar ko‘rmaslik), 68-
moddasida (Yer tuzish loyihalaridan o‘zboshimchalik
bilan chetga chiqish, davlat yer kadastri yuritish
goidalarini buzish, 68'-moddasida (Ko‘chmas mulkka
bo‘lgan huquqni davlat ro‘yxatidan o‘tkazish uchun
0‘z vaqtida murojaat etmaslik) va 69-moddasida
(Chegara belgilarini, geodezik punktlarni va cheklov
belgilarini yo‘q qilish yoki shikastlantirish) nazarda
tutilgan ma’muriy huquqbuzarliklar to‘g‘risidagi
ishlar taalluqlidir.

Kadastr agentligi Qashqadaryo viloyati boshqar-
masi  tomonidan 2021 yil davomida yer
gonunbuzilishi holatlarini aniglash va ularni bartaraf
etish hamda yer maydonlarini hisobga olish bo‘yicha
quyidagi ishlar amalga oshirilgan.

O‘zbekiston Respublikasi Prezidentining 2021 yil
8 iyundagi “Yer munosabatlarida tenglik va shaf-
foflikni taminlash, yerga bo‘lgan huquqlarni ishonchli
himoya qilish va ularni bozor aktiviga aylantirish
chora-tadbirlari to‘g‘risida”gi PF-6243-sonli
Farmonida berilgan topshiriglarni ijrosini taminlash
maqsadida, Kadastr agentligining tuman (shahar)
bo‘limlari tomonidan 2021 yil davomida 782 ta
holatda 144,2 gektar yer maydonlarini jismoniy va
yuridik shaxslar tomonidan o‘zboshimchalik bilan
egallab olish holatlari aniglandi. Olib borilgan
profilaktik ishlar natijasida 203 ta holatda 55,2 gektar
o‘zboshimchalik bilan egallab olish holatlari
fugarolarning o‘z ixtiyorlari bilan bartaraf etildi.

Misol uchun, Koson tumani Andabozor hududi-
dagi “Baxtiyorov Ruslan Navruzovich” fermer
xo‘jaligiga tegishli qishloq xo‘jaligi xaritasining 8q-
konturida joylashgan sug‘oriladigan ekin yer
maydonidan “Mullali” MFY Qorabayir qishlog‘ida
yashovchi 3 nafar fuqarolar tomonidan 0,04 gektar
yer maydoniga qurilgan noqonuniy qurilishlar
fugarolar tomonidan buzildi, yer uchastkasi fermer
xo‘jaligiga qaytarilishi ta’minlandi va
o‘zboshimchalik bilan egallab olish oqibatlari
fugarolarning o‘z ixtiyorlari bilan joyida bartaraf
qilindi.

592 ta holatdagi 88,6 gektar yer maydonini
o‘zboshimchalik bilan egallab olish holatlari
yuzasidan noqonuniy qurilgan qurilmalarni buzdirish
va yer maydonini tuman xokimliklari ixtiyoriga
qaytarish yuzasidan Sudlarga da’vo arizalari kiritildi.

Shundan, 196 tasi Sudlar tomonidan ko‘rib
chiqilib davo arizalar qanoatlantirildi, 381 ta da’vo
arizalar ko‘rib chigilmoqda.
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Bundan tashkari 51 ta holatda 26,3 gektar sug‘ori-
ladigan ekin yer maydonini o‘zboshimchalik bilan
egallab olish holatlari yuzasidan “Jinoyat kodeksi”-
ning 229! ikkinchi qismi bilan jinoyat ishi qo‘zg‘atish
uchun yer qonunbuzilish holatlari bo‘yicha “Qo‘shma
tartib” asosida hujjatlar rasmiylashtirilib, qonunuiy
chora ko‘rish uchun prokuratura organlariga
yuborildi.

Xulosa. Qayd etilgan holatlardan kelib chiqib
xulosa qgiladigan bo‘lsak, Yer bilan bog‘liq bo‘ladigan
muammo va ularning yechimlari to‘g‘risida aholi
o‘rtasida yetarli darajada mahalliy davlat hokimiyati
organlari tomonidan tashviqot va targ‘ibot ishlari
talab darajada olib borilmaganligidan dalolat beradi.

Yugqorida keltirilgan ma’lumotlarga asoslanib,
ushbu sohada qo‘yidagi choratadbirlarni amalga
oshirish maqsadga muvofiq deb hisoblaymiz:

- kadastr agentligining tuman, shahar bo‘limlari

hamda sohaga dahldor mutaxassislar hamkorligida
aniq reja asosida aholi o‘rtasida yer bilan bog‘liq
bo‘lgan qonun qoidalarni targ‘ib etish va aholini
siyosiy savodxonligini oshirish;

- qonunda belgilangan tartib asosida hudud yer
tuzuvchi injenerlarni malakasini oshirish kurslariga
jalb etish;

- sohaning yetuk olimlari bilan soha xodimlari
o‘rtasida davra suhbatlari tashkil etish.

Adabiyotlar:

1. O‘zbekiston Respublikasining «Yer kodeksi» - T.:
«Adolaty, 1998.

2. Oc‘zbekiston Respublikasi «Davlat yer kadastri
to‘g risida»gi qonuni - T.: «Adolat»,1998.

3. Kadastr agentligining 2022 yil 1 yanvar xolatiga
tayyorlangan ma’lumoti.

KASBI TUMANINING DEMOGRAFIK KARTALARINI TUZISHDA ZAMONAVIY
DASTURLARNI QO‘LLASH

Jumanov Bekzod Norboyevich — katta o‘qituvchi. Qarshi muhandislik iqtisodiyot instituti

Ushbu maqolada Kasbi tumanining demografik kartalarini tuzishda zamonaviy dasturlarni qo‘llash yuzasidan amalga

oshirilishi lozim bo‘lgan taklif va mulohazalar keltirilgan.

Kalit so‘zlar: demografiya, ArgGIS, Arccatalog, GAT, JPG, ArcMap, geoma’lumot, poligon, kategoriya, ciziq stili,

nuqta stili.

B nanHO# cTaThe MpeicTaBieHbI MPEAIOKECHUS U OT3BIBBI 10 HCIOJIb30BAHHIO COBPEMEHHOTO MPOrpaMMHOro odecrie-
YEeHHUs NPU COCTaBJICHUH JeMorpaduueckux kapt Kacounckoro paioHa.
KuroueBblie cioBa: nemorpadust, ArgGIS, Arccatalog, GAT, JPG, ArcMap, geodannix, NoJUroH, KaTeropus, JUHUL

CTUJIA, TOUKa CTHUJISA.

In this country, proposals and feedback on the use of modern software in the preparation of demographic maps of the

Kasbinsky district are presented.

Key words: demographics, ArgGIS, Arccatalog, GAT, JPG, ArcMap, geodannix, polygon, category, style line, style

point.

Ijtimoiy-iqtisodiy kartalar orasida aholi kartalarini
o‘rni o‘ziga xosdir. Chunki aholi ham ishlab
chigaruvchi ham iste’mol giluvchidir. Shuning uchun
ham uni ikki tomonlama o‘rganishni talab qiladi.
Aholi iqtisodiy va ijtimoiy sohada bir-biri bilan
nihoyatda bog‘langan bo‘lib, ekologik jihatdan esa
tabiiy sharoit bilan o‘zaro bog‘langan bo‘lib o°zi shu
sharoitda yashab kun kechiradi. Demak, aholi
yashashi va kun kechirishi uchun o°zi yashab turgan
sharoitni ham bilishi zarur ekan. Shunday ekan aholi
to‘g‘risida mukammal ma’lumotga ega bo‘lmoq
kerak ekan. Ma’lumki aholini, geografiya,
demografiya, etnografiya, sotsiologiya, iqtisodiyot va
tarix fanlari o‘rgatadi. Shundan kelib chiqib aholini
kartografiyalashda ham yuqoridagi fanlar bilan
bog‘langan holda ish olib borishni taqozo qiladi.

Kasbi tumani aholi kartalari asosan kartaning turi
va aholining o‘sish ko‘rsatkichlaridan kelib chiqib
hozirgi kunga Arg GIS dasturi yordamida demografik
kartalarning tuzish va aholining o‘sish ko‘rsatkich-
larini tez va samarali, qolaversa aholining soni va ish
o‘rinlarini tasvirlashda keng qo‘llanib kelinmoqda.

Aholi kartalarini tuzish va o‘sish ko‘rsatkichlari
bo‘yicha yillik o‘zgarish dinamikasi bo‘yicha, ya’ni
tug‘ilish, o‘lish, ko‘chib kelganlar va ketganlar soni
qolaversa ish o‘rin bandligi diagrammalar orqali

tasvirlash ishlari olib borilsa, demografik kartalar
asosan GAT dasturidan foydalanib, ya’ni Arc GIS
dasturi yordamida ma’lum bir kartografik usullar
ya’'ni kartogramma, kartodiagramma, izoliniya,
miqdorli fon, sifatli rang, bir joyga tegishli shartli
belgilar orqali tasvirlash ishlari olib borilsa va
demografik kartalar tuzib borilsa maqsadga muvofiq
bo‘ladi.

Hududlardagi aholining soni bo‘yicha tasvirlash
ishlari dastlabki natijalari sifatida tasvirlash ishlari
Arc GIS orqali bir gancha etap va ketma-ketliklar
orqali tasvir ishlari bajarilsa, dastlab Arc catalog
electron ragamlarni kiritish uchun poligon, nuqta va
chizigli ma’lumotlarni ba’zalari biz tuzmoqchi
bo‘lgan karta ma’lumotlaridan kelib chiqqan holda
yaratib olinadi.

Bunda har bir hududdagi maydonning raqamli
ma’lumotlari quyidagicha tuzish ishlari olib boriladi.

Noviy baza geodannix—klassik obyekt—poligon
tanlanib ragamli ma’lumotlar kiritilib boriladi va shu
hududning koordinatalarga bog‘lash ishlari bajariladi
va qaysi zonaga to‘g‘ri kelsa hududni shu zonaga
bog‘lab olamiz va baza ma’lumotlarini nuqta chiziq
bo‘yicha yaratib olamiz. (1-rasm).

Kartalarni tasvirlash vaqtida va JPG formatdagi
ma’lumotlarni qaytadan belgilash, ma’lumotlarni
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kiritish uchun dastlabki ishlarni tashkil etadi. Masalan
ArcMap oynasi ochilganda so‘ng «dabovit dannix»
funksiyasidan ma’lumotlarni ya’ni yaratilgan ba’zalar
tortib olish ishlari bajariladi.

Olingan rastrdagi ma’lumotni chizish ishlari ya’ni
poligon orqali MFY yoki QFY hududlarini
chegaralari va aholi kartalarining asos ma’lumotlari
chizib, nom berish ishlari
simvol—kategoriya—dobavit zadacha funksiyalarini
bg;i“r_iladi.

pey—

I-rasm.

Keyingi etap orqali nuqta va chiziqli inshootlarni
ma’lumotlari bo‘yicha aks ettirib, nom berish va
shartli belgilar bo‘yicha tasvirlash ishlari bajarib
o‘tiladi. Bu holatda bizning hududdagi kerakli shartli
belgilar mavjud bo‘lmasa Arc GIS dasturi orgali ya’ni
“stil liniya” yoki “stil tochka” orqali shartli belgilarni
yaratish va kartada tasvirlash ishlari bajarib o‘tiladi
(2-rasm). Aholi kartalarini tuzish jarayonida asosan
kartogramma usulida har bir QFY larning ma’lumot-
lari rang intensivligi, ya'ni to‘qlashib borish jarayoni
bilan aks ettirilsa, hudud bo‘yicha aholining soni
diagramma usuli orqali quyidagicha ma’lumotlarni
kiritish va kartaning mazmunini yoritib berishdan
iborat bo‘ladi (3-rasm).

Kasbi tumani aholi kartalarining o‘qilishi va
foydalanish magsadini yanada yoritish ishlari karta
vid — dannix — dobavit komponovka funksiyasi
orqali jihozlash ishlari bajarib o‘tiladi. Jihozlashning
dastlabki  jarayoni sifatida kartalarning nomi
quyidagicha fayl—vstavit—A (text) funksiyasi orqali
nomlash ishlari bajariladi (4-rasm).

2-rasm

Tuzilayotgan kartaning, ya’ni demografik kartalar-
ning legendasi (shartli belgilari) asosiy ma’lumot
sifatida berilib, bunda kartalarning o‘qilish va tahlil
qilish jarayoni asosiy magsad bo‘lib xizmat qiladi va

panel upravleniya—vstavit—legenda funksiyalari
orqali kartaning shartli belgilarini tasvirlash mumkin
bo‘ladi. Har bir shartli belgi Arc GIS dasturi
ta’minotida mavjudligi tufayli shartli belgilarni to‘liq
tasvirlab beradi. Bu jarayon boshqa GAT texnolo-
giyalariga qaraganda bir gancha qulay ekanligini
ko‘rish mumkin (5-rasm).

B
gEggoe ¢t
= R

ey
=
o

5-rasm.

Har bir kartaning mazmuni va mohiyati qolaversa
grafik jihatdan yaratib berish ishlari asosan tuzilgan
kartaning mubharrirlash ishlarini olib boorish hisob-
lansa, asosan muharrir tomonidan kartalar eksport
gilinadi. Bu jarayonda bir gancha ma’lumotlarni
yoritish ishlarini ko‘rish mumkin (6-rasm).

Eksport qilingan kartalar ya’ni “soxranit” qilin-
ganda bir qancha funksiyalarni, panel upravleniya —
fayl — eksport karta funksiyasi tanlanib kerakli
formatda saqlash ishlari bajariladi va hududning
demografik kartalari tuziladi.
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6-rasm
Xulosa. Hozirgi kunga kelib Kasbi tumani
aholisini tahlil qilish va demografik gqatlamini

o‘rganish ya’ni turlar bo‘yicha ifodalab berish
mumkin. Misol uchun ko‘chib kelganlar, voyaga
yetganlar, tug‘ilganlar soni va ularning o‘sishini
diagrammalar orali tasvirlab berish va har yilga o‘sish
ko‘rsatkichlari kartasini tuzilmasdan turib ragamli
kartalarni yangilash, qolaversa demografik gatlamni
o‘ganish orqali tegishli chora tadbirlarni amalga

YK 621.311.162

oshirish mumkin. Aholini ish o‘rni bandligi, aholiga
xizmat ko‘rsatish shaxobchalari to‘g‘risida ham to‘liq
ma’lumatlarni tizish imkoniyati mavjud bo‘lib, bu
orqali Kasbi tumani demografik kartalarni yaratish va
ularni tahlil qilish imkoniyati, o‘rganish, foydalanish
masalalari  ko‘rib chiqildi va yoritib berildi.
An’anaviy usulda tuzilgan kartalarni yaratishda bir
necha xodim band bo‘lib, bir necha oy vaqt ketsa,
zamonaviy usulda karta yaratish uchun bitta xodim
band bo‘lib, ikki kun vaqt sarflanadi. Kartalarga
yangi ma’lumotlarni kiritish uchun karta yangidan
chizilmaydi balki kompyuter xotirasida saqlangan
kartaga yangi ma’lumotlar bir necha soat davomida
kiritiladi. Bu esa ishlab chiqarishdagi samaradorlikni
yanada oshiradi.
Adabiyotlar:

1. Safarov E., Musayev I. Geoaxborot tizimi va
texnologiyalar. T.,TIMI, 2008 y.

2. O‘.Muxtorov., A. Inamov., O°.P.Islomov. “Geoaxbo-
rot tizim va texnologiyalar” o‘quv qo‘llanma. T.TIML2017.

3. O‘“.Muxtorov., A. Inamov., J.O.Lapasov. “Geoaxbo-
rot tizim va texnologiyalar” fanidan amaliy mashg‘ulotlarni
bajarish bo‘yicha o‘quv qo‘llanma. T.TIMI 2017 y.

ATOM SJIEKTP CTAHIHUAJAPHU KYPUJINIINUJIA JABJIAT 'EOJE3UK TAAHY
TAPMOKJIAPH OPKAJIN TEOJJUHAMMK ITOJIUT"OHJIAP BAPIIO OTHUII

Kopa6aeB XycHnminn AOQUIIYKYpOBHY, TasHY AJOKTOpaHT PhD;
AOaya3u3oB AdayBaam, noneHT; KazakoB A3u3, nonent; TOMKEHT JaBIaT TEXHUKA YHUBEPCUTETH
BypxaHoB YMUIKOH, MarUCTPaHT. Y30eKUCTOH MUJLTHI YHUBEPCUTETH

Ymby makonaga Y30ekucToH PecnyOnnkacu mapouTtuaa KypwIMII HIUTAPUHH XKagal PUBOXKIAHTHPHII MaKcaauaa

reoJIMHaMHK TOJMIOH 0apro 3TUII TEXHOJIOTHSCH TaXJIWl KWIMHIU. YOy TEXHOJOTrHusAa €p KOOMFUHHUHI HOKOPUTH
KUCMUJIa aMajira OLUIyBYM TaOMMI Ba TEXHOTEH TaOHWaTra sra OYIraH reoJUMHaMUK >KapaSHIapHHU TaAKHUK JTHII, TEXHOTCH
XO0JIaT/Aa k03ara KelraH CH/DKUIIIIAp Ba Jie(OpMaLUsUIapHU YPraHulll, TOF )KUHCIAPUHHUHT KY4JIAHTAHJIMK XOJATUHU MOHH-
TOPHHT KWIMIIHUHT UIMHI acocnapy KypHO YMKMITaH.

KamuT cy3nap: ['eogunamuk nosuronsiap, MOHUTOPHHT, ADC, TEXHOTEH, AaBJaT I'e01e3Usl TassHd TApMOFH.

IlocTpoenne reoJMHAMHYECKHX MOJHIOHOB 10 IOCY/IAPCTBEHHBIM IeoJe3n4ecKUM
ONOPHBIM CETAM MPH CTPOUTEIHCTBE ATOMHBIX JI€KTPOCTAH M

B nanHOI cTaThe aHANU3UPYETCA TEXHOJOTHS CTPOUTEIHCTBA T€OJMHAMUYECKUX TTOJIMTOHOB C LEJIbI0 YCKOPEHHsI pa3-
BUTHUS CTPOUTENBHEIX paboT B PecnyOimke Y30ekucTan. B maHHO TEXHOJIOTUH HCCIEAYIOTCSI HAyYHBIE OCHOBBI H3YUCHUS
reoIMHaMHYECKHX IMPOIECCOB MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa B BEpXHEH 4acTH 3eMHOM KOpBI, U3yYEeHHUE CIBH-
rOB ¥ AedopManuii B TEXHOTCHHBIX YCIOBHUSX, HAOIIOAEHHE 32 COCTOSHUEM HaIIPSHKEHHOCTH TOPHBIX TIOPOI.

KuaroueBble cioBa. ['eouHaMIyYecKie MOJIUTOHBI, MOHUTOPHHT, ADC, TeXHOr€HHas, TOCYAapCTBEHHAs Ieojie3uye-
CKas OIIOpHasi CeTh, HUBEJIMPHAS CETh.

Construction of geodynamic poligones through state geodesic basic networks in construction
of nuclear power stations
This article analyzes the technology of construction of geodynamic landfills in order to accelerate the development of
construction work in the Republic of Uzbekistan. This technology examines the scientific bases for the study of
geodynamic processes of natural and man-made nature in the upper part of the earth's crust, the study of shifts and
deformations in man-made conditions, monitoring the state of rock tension.
Key words. Geodynamic poligons, monitoring, NPP, man-made, state geodetic base network.

Kupum. Xo3upru KyHAa KypHIUII HILTAPHHU
om0 OopuWIIIaH OJJIMH KYPWJIMIIN PeKaIallTH-
pWITaH XYAYIHHHT CEHCMOTEKTOHHK, T'eO(pH3HMK Ba
CTPYKTypaBHii, TeOMOP(OJIOTHUK, TC€ONUHAMUK Kapa-
EHITapHM TAJKUK €THII Ba TOmorpaduk chEMKaJapHU
Oa)KapHIll, WHKCHEPJIMK HHIIOOTIAPHHU KypHII Ba
WIMHUH MacalalapHu Xall KWIAIIIA, ep CUPTHIA YPHU
STOHA KOOPJMHATA CHCTeMAacHia — IJIAHJIM Ba SITOHA

OanmaHIIUK cucTeMacuaa OyiraH OaNaHIINK Teoje-
3WK TasHY TapMOKJIap OPKAJTH aMajira OIINPUIAIH
[1]. Wy xxymnaman ATOM 3J€KTp CTAaHIUSIIApU KypH-
JUIIK  peXalalITUPWIraH XYIYyIHUHT TeOAMHAMUK
MIOJIUTOH JIOMMXACHHU TY3UIIA JaBJaT T€0/Ie3UK Ta-
SHY TApMOKJIAPMHM YPraHUII XamJa MaBXYyJ
NyHKTHIap Oyinua noy3apd MabIyMOTIApHH OJIMII
MaKcaz[Haa“S‘BFAH_IKHI/ITI/I” AYK  TtomoHmman
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ADC xynyauauar 30 kM paguycuaara 28 ta TpaHry-
TSy, 7 Ta IOKOPU KUCMH OY3WITaH TPaHTYJISIHS
nyHKTIapu, 19 ta Tynpox penepnapu, 12 ta 4-cuHd
MOJMTOHOMETPHS MYHKTIapH aHUKITaH/IH.

XyaynHi 30 KM pajycia Yprasnd 9K
p I
3amoHaBHi acbodnap
&p1AMIITA TABTAT TEOME3NK Te01e31A TyHKIAapIHI H37aMl
TasgHY TApMOKIAPIHI ¥p ragmm CREMHCHHE, AD 2 TMIL
Xyayammr [T 6apmo >Tm ADC reoIMHAMIK TOINTOH pe-

Ta_‘-IElﬁ.‘IﬂpI]ZEIII Srpramlm Hepnagmm Mil](CﬂIl Ba Bﬂ31’I¢a-
CIITa Kypa KOIDUTallTIIP I

] ]

ADC reoIHaMIK IOIHTOHIHI CXeMacIHIT
mmrad THKIIT

ATOM 37IeKTp CTAaHMNIMATAP I Kyp yIIHIII PeXaNlallTHPITITaH ‘

Acocuil KHCHM. ATOM JJIEKTP CTaHIUSICH KypH-
JIIH PEKATAIITHPUITAH Xy TyIHUHT T€OAe3Us TassHY
TapMOFHHHU YpTaHUII KapaCHuIa “Y3CALLIKJIUTA”
JAYK HuHr apxuB MabJymoTiIapaaH (oinaiaHran
xomia 3amoHaBuii P8¢ GPS kaOyn kuinrndnapu opka-
JIM aMaITa OUIMPUIIIH. Y PraHUIIAp HATHKACH IIYHH
KYpCaTONKH Teo/e3usl TasHd TapMOK NYHKTIapH
KaMIIUTH, TPAHTYJALUS IYHKTJIAPUHUHT  IOKOPH
KACMH OY3WITAHJIWTH, TYIMPOK PENepiIapH, IMOIUTO0-
HOMETpHsI IYHKTIApH KamJuru cababmu, aTom
ANIEKTP CTAHNMSUIAPH KYPWIHIIH PEKaTaITHPUITAH
XYAyIHUHT reoIe3ust TasHY TapMOKJIApHH
SUWIAIITHPHUIN MaKcamuna KyHugard TeoInHaMUK
MOJIMTOH JIOWMXACHHU SIPATHII TEXHOJOTHSACH HIIIa0
YUK,

2018 #un ADC MaiigoHMHM TaHjaam OOCKUYMIA
reoje3nsi NYHKTJIApUHHM U3JIAll CXEMacH HIuiad
yukwirad (1-pacm).
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£ -SXIIH CAKTAHTAH TPAHTYIALHA TYHKTH
& -TyNpOK pemep (TPYHTOBEIH perep)

@& -acOCHI pemep

A .pkOpH KICMH OY3HWITAH, TPAHTYIIAINA TyHKTH
-0y3VNraH TPAHTYIAIHS TYHKTH

-Pakofaran ADC xymynu

3

1-pacm. ['eone3ust myHKTIIApUHU U3MIAIT CXEMACH

HNiad yukwirad reoJrHaMuK IIOJWTOH JIOMHXA-

CHUHU sipaTtuil TexHojorusich acocuga ADC HHHT
reoguHaMuk cuHoB monuronuaa (IAII) y3ok mya-
JlaTra XM3MarT KWIaJuraH Teoe3usi MyHKTJIApu Tap-
MOFH 0apIio KWJIMH/IH.

TapMmokra (OKOpM aHUKJIMKIArd HUBWIMPJIAIL
WILIAPUHU OO OOpHIN Y4yH YYKyp Ba TYMPOKIU
peniepapuu, GPS Ba anekTpoH Taxeomerpiap ypHa-
TUJIaJUTraH MaXOypuil MapKas3lallTUPYBYH MOcama-
JIM periepiapHu Ba TPaBUMETPUK pENEpIapHU 3 UUH-
ra onagu. XyIAyJHUHT TE€OAMHAMHK MOJUTOHUHU
(CAIT) Oapmo sTumaa Kyiuaard Tanabiap acocuuaa
Oakapwiu:

-ADC KypuiuIil MalIOHUHHHT KOH(QUTyparysicH
Ba yII4amMiapu;

-XyIyAHUHT reorpapuk oObEKTIIAPUHUHT HKOMIIa-
IIyBH (KYJ, TOF TU3MaJIapH);

-nmovinxana  (oimanaHuIaIUTaH HyKTaJapHU
KYypcaTyBUu MaBxKyJl T'€0/1e31s TApMOKJIapH;

-ep KOOWFMHUHI 3aMOHAaBHH XapakaTJapUHUHT
MaBXyJ  XapuTajapuaa KypcaTwiran Epukiap
YU3HKJIAPH.

IOxkopunarn Tamabnapra acocaH HHUBEIHpPIIAII
XapakaTH CTPYKTypa uyerapajapuHu, EpUK 30HaJApH-
HU KecuO VyTaauraH KWinO ENWK TOTUTOHIAPHU
xocwn Kuinauk. leommHamuk —monmurodH  (I'/IIT)
MYHKTJIApY TYpJIM TE€OJIOTUK Ty3WiIMarap/a >Kouali-
ran Oynmb, ep I03acCHHHUHT JIehOopMAIMLTAPUHA
AHMKJIAII Ba €p KOOMFUHUHT KyWIaHHII-Ae(hopManus
XOJIATUHU Ky3aTUIl Y4YyH TE€OAMHAMHK MOJIUTOH
(CAIT) noiinxacu wnurad yukwnay Ba [JII1 nolinxacu
KyHuJarujaapHy ¥3 WIUra oJiau:

-ep KOOMFMHUHI TaxXMHHUH EpUK YH3UKJIapUra
MIEPIICHANKYJISIP HUBEIUPIIAII TPOPUINHHY;

-€pUK 30HAJIApUHU KecuO YTaauraH Ba €MUK MOJIH-
TOHJIADHWJIAPDHU  XOCHWJI ~KWUJAJUTaH HUBEIUpJIAII
XapakaTu CTPYKTypa derapajapruHu.

-cyHbUH Hynnom kaOynl KUIyBYM YCKyHanap Ep-
JaMHIa TEONEe3UK YIYOBIAPHH Oa)kapwil YYyH
MYIDKaJUIaHTaH TOF €TAaKJIIADUHUHT HYeKKa Xyayasia-
pUaard MKKUTAa MaXaUIMid reojie3usl MHIIOOTIapU BA
penepiap TYIUIAMUHUHT MaxxOypuil MapKazialiTH-
pUII HyKTalapuHA

-periep TYIIIaMJIapu  OpacHAard TPaBUMETPHK
HyKTajlapyu Ba KypWJIUII MalJoHYacuIaH KaTTa Ma-
codanma EpuriIap HyHaIMIIMra KyHJaJaHT >KOMali-
TaH perep TyIIamiIapu.

FOxkopunaru tanabnapra acocaH reoJUHAMUK T10-
muronnap maitnonn ADC Kypuiuil MalaoH4YacHAaH
10 kM panumycna »xoiyamran Xyayana ETKH3WIraH
npodun WYHaATUII TU3UMUHM TalIKWI Kuiaau. Ieo-
JIMHAMUK TIOJIUTOH perepiiap HUBEIMPIIAII YH3UKIapH
Oyinab Omp-Oupunan 0,6 - 2,5 kM macodana Koii-
namrad. HuBenupnam TapMOFUHUHT TYT'YH HyKTajia-
pu opacunaru macoda yprada 5 - 6 km. HuBenupar
TapMOFMHUHT TYT'YH penepiapu Oup-Oupuman 10-12
M Macodana sxkoinamran Oapua caHa® yTuiraH pe-
NEepJIapHU ¥3 UUMra OJIraH XOJiJa YpHATHITaH. ﬁ"pHa-
TUJTaH peTepiap TMOJWITOHWHT Y30K MYIAaTiiv
CaKJIAaHWIITMHA TabMHHJIAWIN Ba OMp HeuTa Ky3aTyB
OocKUWIapH YYyH KyJNalIuK SpaTaiu. VpHaTHnraH
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peniepmap 2019-tiun wronman 2020-iiun aBryctrava
Oynran BakTna 6aprno eTwigud. ATOM DIIEKTP CTaHILIM-
STapy  KyPWIHINN —PEKATAMNTUPWITAH  XyTyJHUHT
reoquHamuk nojuronnnu (IAIT) kypuima, xap Xu
Makcaylap ydyH Jkamu 213 Ta IyHKT TalIKUI
eTuiran 0ynuO, ymap mMakcan Ba Basudanapura kKypa
Oemr Typra OynuHAW.YIIOY MOJMTOH MaijoHYacCUTa
VpHaTwiran 0apua pernepiap aloxuja KypcaTuiau Ba
OeNrwiaHIu:

-Tympok penepnapu ymymuii coan 118 Tanu Tam-
KU KUY (€TKU3UIL YyKYpJUTd 2 M, Mapka3 Typu
161),Ba xyiimarnua Homnanau ['P_001 — I'P_118.by
periepmap 1 Kjacc HUBENMpiall YW3WFUAA YpHa-
TWIrad OYnu0 TeoAMHAMHUK YYKUIIJIApHU Ky3aTHII
VUYYH KyJTaHWIAIH.

-Acp penepnapu ymyMud coHu 19 TaHu Tamkui
Kui (€Tku3ui gyykypaurd 90 M rada, Mapkas Typu
175x),Ba kyimarmua nHomuangu CP1901 - CP1905,
CP1907 - CP1920. by penepnap ypHatui opanuru 4-
SKM TamKWI KWIAA Ba | Kiacc HUBEIUpIIAIl
YM3UFUNIA YPHATUITAH OYIMO FOKOPH aHWKJIUKIArH
OallaHAJTUKIAPHU OJIMII yYyH XaMJa y30K MynajaTra
XHU3MAT KUJIaIu.

-IToiineBopau penepaapu ymymuil conu 19 tanu
tamkui Kuiau (30 M rada ETKU3UIIL YyKYpJIUTH, Map-
ka3 Typu 175k),Ba Kyiimarmua HoMiangu ®P1901 -
®OP1905, ®P1907 - ®P1920. by penepiap karra Ky-
prHnuIapaa acoc 0yaub y30K MyiaTra Xu3mar Ku-
nanu. By penepiapHUHr YpHATHII opaiuru Oup Ou-
puaan 4-5kM Tamkua KWwinO, 1 Kiacc HUBENMpIIAII
naa ypHaTHIIH.

-MaxOypuii MapKazJIallTUPUII Perepiapu yMmy-
Muit conu 31 TaHu TamkwiI Kwigy (Mapka3 Typu 187
"0"),Ba Kyimaruua Homuanau [ITIC1901 - TIIIC1931.
By pemnepnap reome3uk MOJIMTOHJIAPHUHT KOOPAWHA-
TaJIApUHU €TKa3uO Oepuin, alfHWKCa MapKa3jalliTH-
pHYII XaTOJNWTWHHM HYK KHJIMII MaKcaJuaa YpHATHII-
qu.VpraTim opamuru Gup GupuaH 4-5KM TAMIKKIT
KuiuoO, 1 kace HUBENUpIIAll YHU3UFUAA YPHATHIIM.

-I’'paBuMeTpust penepiapu yJIapHUHT YMYMHUH CO-
HU 26 TaHW Tamkuia Kwind (Mapkasu 167 typaaru
apMaTypa Typu OunaH OeTOHJAaHTraH),Ba Kyljgaruua
Homuanau [1I'1901 - T1I'1926 ADC xynynuaa reoau-
HAMHK MOHHTOPHHT JOHpAacHuia TOF >KUHCIAPHHUHT
3UWIMK XYCYCUSTIQPUHUHT Y3rapullld, IIYHUHIEK,
ep ro3acu jaedopMmanusiapyd TyQaiiam BaKT YTUIIN
OunaH ep ro3acuaa TOPTHUIIHMII KyYWHHHT MaXaJIui
V3rapuiiapyHyd aHUKJIAll MakcaJuaa YpHATHJITaH.
Vpuaruu opanurn 6up Gupuaan 4-50KMraua TAUIKHT
Kumanwm [2 - 8].

Oxopuna xentupunran penepnap opkamu ADC
FeOJUHAMUK TIOJHMIOH JIOMHMXAacH Ty3wiau. Yoy
reoquHamMuk  monuron  sokmxacu  (I'IIT) CII
151.13330.2012 (I xucwm, 7.1.6-6ynum) Tanabnapura
MYBO(HK TOIOTrpaduK Ba TEOJE3UK MaTepHUAILTAPHU
KOMIUIEKC TaXJIWJI KWIHMII Ba CEHCMOTEKTOHMK, I'e0-
(M3HK Ba CTPYKTypaBHH T€OMOP(OIOTHK TaJIKHUKOT-
Jap HaTIKalapu acocuna uwnuiad Yukwiad.  1-
pacumaaru SpoKiIH Ne0 TOMWITaH MyHKUTIAPHUHT 7
tacunaH Qoimananran xonga ADC reoMHAMUK T10-
JUTOH PETEPIAPUHUHT IKOWNAIIMII CXEeMacu 2-
pacmia KelnTUPUIITaH.
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XyJoca. ['eoJMHAMHK TOJUTOHIAP KyPUITUIITHIHT
acocu Xuco0JIaHuO, XyCycaH aTOM CTaHIMSUIApU Ky-
pWIHMIINIAa XaM TeOJWHAMHK TIOJMrOoHJap Oaprio
STHII TEXHOJIOTHSICH WIILTA0 YUKUIAW. YOy TEXHO-
Jorus 3aMoOHaBHi acOobmap Epmamuaa wiad
YUKWITaH OYInO, TeoJUHAMUK MOHHUTOPHHT JIOM-
pacuaa TOF >KUHCIAPHHUHT 3UWIMK XYCYCHSITIApH-
HUHT Y3Trapulid, TEXHOT€H XOJIaTaa ko3ara KelraH
CWDKHUIIIap Ba JedopManysuiapHd YpraHuil, TOF
JKUHCTapH MACCHUBHHHUHT KYyWIAHTAHIUK — Jedopma-
[USUTAHTAHIMK ~ XOJIATHHH ~MOHUTOPHHI  KHJIMIIIA
XamJla MaxaJUI|id TUIMTaIap XapakaTH JUHAMUKACHHH
VPraHUIIHUHT SHI WIIOHYIN HATWXKalTapH TeOAe3HK
reoIMHaMUK Toynuronnapaa onuHaan.ASC reoguHa-
MUK TOJIATOHUTA YpHATHITaH Oell TypJard IMyHKHT-
Jmap Makcaj Ba Basuganapura kapad IOKOpHIATH WJI-
MHUH TaJKAKOTIAPHUHT HIIOHYWIHIMTMHA Ba FOKOPH
AHUKJIVKIAT¥ HATHKATAPHU OJIMIITa KMKOH SPaTa/Iu.
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KYPUWINII DKAHOMUKACH BA YHU TAIIKWJI OTHUII
9KAHOMUKA U OPTAHU3ALIIUA CTPOUTEJIBCTBO

QURILISHDA TAVAKKALCHILIKNI BOSHQARISHNING BIZNESDAGI AHAMIYATI

Ko‘chimov Abdujamil Hamraqulovich, iqtisodiyot fanlari nomzodi
Jizzax Politexnika instituti

Magqolada iqtisodiyotning qurilish majmuasida bisnes strategiyani shakllantirish maqsadida, avvalo xavf-xatar
negizidagi tavakkalchilikni boshqarish to‘g‘risida tushuncha, shuningdek, uni boshqarish bo‘yicha nazariy tavsiyalar va

fikrlar bayon qilingan.

Kalit so‘zlar. Noaniqlik, tavakkalchilik, xavf-xatar, strategiya, motivatsiya, monitoring, ekspert baholash, anologik va

analitik baholash, axborot, inertsial hodisalar.

B cratbe onmceiBaeTCs KOHLEMNIMS PUCK-OPUEHTHPOBAHHOTO YNPABICHUS PUCKAMM, a TAK)KE TEOPETUUECKHE PEKO-
MEHAAIMN 1 UJIeH TI0 €r0 YIPABJICHUIO, C [EebI0 (POPMUPOBAHHS OU3HEC-CTPATEIHHU B CTPOUTENHEHOM CEKTOPE YKOHOMHUKH.

KuroueBble cjioBa: HeonpeieneHHOCTb, pUCK, OIIACHOCTh, CTPATerus, MOTHBALIMS, MOHUTOPUHT, SKCIIEPTHAS OLICHKa,
aHaJIOr0-aHAJIUTHYECKas OLICHKA, MH()OpMAalKs, MHEPLUOHHBIE SIBICHHS.

The article describes the concept of risk-based risk management, as well as theoretical recommendations and ideas for
its management, to form a business strategy in the construction sector of the economy.
Keywords: Uncertainty, risk, danger, strategy, motivation, monitoring, expert assessment, analog-analytical

assessment, information, inertial phenomena.

Yangi O‘zbekistonni yaratish bo‘yicha taraqqiyot
strategiyasida yuqori texnologiyali qayta ishlash
tarmogqlarini, eng avvalo mahalliy xom ashyo resurs-
larini chuqur qayta ishlash asosida yuqori qo‘shimcha
giymatli tayyor mahsulot islab chiqarishni jadal
rivolantirishga qaratilgan sifat jihatdan yangi bo-
sqichga o‘tkazish orqali sanoatni yanada moderniza-
tsiya va deversifikatsiya qilish, iqtisodiyot tarmoqlari
uchun samarali raqobatdosh muhitni shakllantirish
hamda mahsulot va xizmatlar bozorida monopoliyani
bosqgichma-bosqich kamaytirish, prinsipial jihatdan
yangi mahsulot turlarini va o‘zlashtirish, shu asosida
ichki va tashqi bozorda milliy tovarlarning raqobat-
doshligini ta’minlash ko‘zda tutilgan.

Ammo, yanada modernizatsiya uchun bugungi
kun talabi bo‘yicha yuqorida zikr etilgan ustuvor
yo‘nalishlarni izchil, samarali, tizimli va jadal ravish-
da amalga oshirish uchun zaruriy usul va vositalar
kerak bo‘ladi. Ana shunday usul va vositalardan biri
xavf-xatar negizidagi tavakkalchilikni boshqarishning
lokal tizimini barpo qilishdir.

O‘z mohiyatiga ko‘ra, qurilishda tavakkalchilikni
boshgqarish noaniq iqtisodiy vaziyatda xavf darajasini
pasaytirish, daromad (foyda) olish va oshirish san’ati
bo‘yicha ishlarni maqsadli yo‘lga qo‘yish va tashkil
etishga asoslanadi. Suning uchun ham xavf-xatar
negizidagi tavakkalchilikni boshqarishning yakuniy
maqsadi biznesning magqgsadli funktsiyasiga mos
keladi.

Qurilishda tavakkalchilikni boshqarisnni amliyot
tajribalaridan kelib chiqib, biznes magsadlariga, shu
jumladan, moliyaviy = magqsadlarga  erishishga
to‘sqinlik qiluvchi omillarga qarshi kurashish
mexanizmini 0‘z ichiga olgan tashkilotning moliyaviy
boshqaruv tizimi deb ta’riflash mumkin.

Yana qurilishda tavakkalchilikni boshqgarish
tizimini ma’lum darajada xavf-xatarli vaziyatning
boshlanishini bashorat qilish va xavfni bartaraf etish,
xavf-xatarlardan kelib chiqadigan yo‘qotishlarni
kamaytirish yoki daromadni oshirish choralarini

ko‘rishga imkon beradigan usullar, uslublar va chora-
tadbirlar majmui yoki xavf-imkoniyat sifatida ham
tavsiflash mumkin.

Ushbu elementlarning o‘zaro ta’siri qurilish
korxonasining xavf-xatar negizidagi tavakkalchiligini
boshqarish tizimining samaradorligini belgilaydi.
Ushbu tizimning faoliyati qurilish korxonasining
strategik yo‘nalishiga ham albatta bog‘liq bo‘ladi.

Qurilishda tavakkalchilikni boshqarish jarayoni,
0‘ziga xos mazmunidan qat’iy nazar, doimo axborotni
olish, uzatish, qayta ishlash va undan foydalanishni
0°z ichiga oladi.

Qurilishda tavakkalchilikni boshqarish jarayonida
ushbu sharoitlarda ishonchli va yetarli ma’lumot olish
asosiy rollardan birini o‘ynaydi, chunki bu korxonaga
tavakkalchilikka nisbatan dadilroq harakat qilish
imkonini beradi. U statistik, iqtisodiy, tijorat, moliya-
viy ma’lumotlarning butun majmuasini o‘z ichiga
oladi.

Ushbu ma’lumot ma’lum bir sug‘urta hodisasi
yoki sug‘urta hodisasi sodir bo‘lish ehtimoli, tovar-
larga bo‘lgan talab, kapital, moliyaviy barqarorlik va
mijozlar, sheriklar, raqobatchilarning to‘lov qobili-
yati, narxlar, stavkalar va tariflar, shuningdek, sugur-
tachilarning xizmatlari, sug‘urta shartlari, dividendlar,
foizlar va boshqalar to‘g‘risidagi ma’lumotlarning
mavjudligini nazarda tutadi.

Qurilishda tavakkalchilikni boshqarish tizimi
an’anaviy ravishda quyidagi funktsiyalarni amalga
oshirishni o‘z ichiga olishi lozim: maqgsadlarni
belgilash, tashkil etish, rejalashtirish, xavflarni
boshqarish rejasini (dasturini) amalga oshirish, rejani
(dasturni) monitoring qilish va muvofiglashtirish,
mutaxassislarni rag‘batlantirish.

Qurilishda tavakkalchilikni boshqarishning mag-
sadi tavakkalchilik (xavf holati) xususiyatlarini
biznesning muayyan maqsad va vazifalari talablariga
muvofiqlashtirishdan iboratdir.

Qurilishda tavakkalchilikni boshqarishda albatta
motivatsiya mavjudki, (rag‘batlantirish) unda moliya-
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viy menejerlar va boshqa mutaxassislarni oz ishining
natijalariga qiziqishni uyg‘otish oz aksini topadi.

Qurilishda tavakkalchilikni boshgarishda moni-
toring (nazorat) - bu xavf darajasini pasaytirish bo‘yi-
cha ishlarni tashkil etishni tekshirishdir. Nazorat
orqali rejalashtirilgan chora-tadbirlar dasturining
bajarilish darajasi, xavfli kapital qo‘yilmalarning ren-
tabelligi, foyda va tavakkalchilik nisbati to‘g‘risida
ma’lumotlar yig‘iladi, buning asosida moliyaviy
dasturlarga o‘zgartirishlar kiritiladi, shuningdek,
rejalashtirish, tashkil etish, tavakkalchilikni boshqa-
rish kabi yo‘nalishlar belgilanadi. Monitoring xavf
darajasini pasaytirish bo‘yicha chora-tadbirlarni tahlil
qilishni 0°z ichiga oladi.

Qurilishda tavakkalchilikni boshqarish tizimini
yaratish uchun aniq nima tahlil qilinishi va boshqaruv
ta’siriga qanday ijobiy jarayonga duchor bo‘lishi
mumkinligini oldindan tushunish kerak. Ushbu
masala doirasida eng birinchi vazifa korxonaning
ichki muhitida ham, tashqi muhitda ham tahlil bilan
gamrab olinishi kerak bo‘lgan ob’yektlarining
umumiy sonini, shuningdek, uni amalga oshirish
usulini aniqlash masalasi shakllanadi.

Shuni ta’kidlash kerakki, boshqaruv ob’yektlari
nafaqat ehtimoliy xususiyatga ega bo‘lgan, balki ega
bo‘lmagan xavf-xatarli hodisalardan ham iborat
bo‘ladi. Ushbu hodisalar mos ravishda xavf va
noaniqlik sifatida ko‘rib chiqiladi.

Qurilishda tavakkalchilikni boshqarish tizimining
ustuvor vazifasi noaniqlik sharoitida samarali
ishlashni ta’minlaydigan mexanizmni yaratish, ya’ni
xavf muhitida taqdim etilgan imkoniyatlardan maqbul
darajada foydalangan holda moslashuvchan qidiruv
tizimini yaratishdir. Noaniqlikni bartaraf etish
vazifasi tavakkalchilikni boshqgarish tizimining kichik
funktsiyasidir.

Qurilishda tavakkalchilikni boshqarish sxemasi-
ning axborot bloki uchta axborot oqimi to‘plamini 0‘z
ichiga olishi kerak:

- korxonaning oldingi rivojlanish tajribasi, shunga
o‘xshash loyihalar, bozorning inertsial hodisalari va
tendentsiyalarini  umumlashtiruvchi ~ ma’lumotlar
to‘plami;

- yechimni ishlab chiqish jarayonida olingan
ma’lumotlar;

- gabul qilingan strategiyani amalga oshirish
jarayonida bevosita olingan, shu jumladan favqulodda
xarakterdagi ma’lumotlar.

Axborot parametrlariga qarab, bashorat va tahlil
gilinadigan mubhitni shakllantirish uchun uni idrok
etishning u yoki bu usuli qo‘llanilishi kerak. Bino-
barin, tavakkalchilikni boshqarish tizimida axborot
mubhitining xususiyatlari bilan belgilanadigan boshqa-
ruv usullarini ishlab chiqishning magqbullashtirish
bloki bo‘lishi kerak. Bularga quyidagilar kirishi
mumkin:

- nazoratga asoslangan boshqaruv, kelajak o‘tmi-
shning takrorlanishi, bir qator ko‘rsatmalar va turg‘un
tartiblarni yaratish orqali faoliyatni tartibga solish

imkoniyati;
- umumlashtirishga asoslangan, ya'ni o‘tmish
kelajak rivojlanish tendentsiyalarini belgilashini

hisobga olgan holdagi boshqaruv;

- o‘zgarishlarni kutishga asoslangan boshqaruv;

- “moslashuvchan favqulodda yechimlar” ga
asoslangan boshqaruv.

Shu munosabat bilan, korxonada tavakkalchilikni
boshqarish tizimi tegishli ravishda kiruvchi axborot
oqimining barcha bosqichlarida boshqaruv usullari
majmuasini qo‘llashga moslashtirilishi kerak.

Tavakkalchilikni samarali boshqarish tizimini
yaratishda yana bir muhim muammo mavjud. Bu
xavflarni aniqlash va baholash usulini tanlashdir.
Ushbu vazifani amalga oshirish uchun asosiy
parametr axborotning to‘yinganligi bo‘ladi.

Tanlangan qarorni amalga oshirishning bir qismi
sifatida tavakkalchilikni boshqarish vazifasi mo‘ljal-
langan yechim samaradorligini pasayishiga olib
kelishi mumkin bo‘lgan halokatli daqgigalarni yo‘q
qilishga yoki o‘ta og‘ir holatda loyihani amalga
oshirishga bir butun darajada qodir bo‘lmaydi.

Qurilish majmuasida quyidagi asosiy jarayonlar
tahlil qilinishi va ularning keyingi faoliyatiga bevosita
ta’sir qilishi kerak [1]:

- mamlakatdagi  iqtisodiy  strategiya  yoki
vaziyatning o‘zgarishi, muayyan hududning iqtisodiy
mubhitining holati va xususiyatlari;

- siyosat, shartnomalar va bitimlar, me’yoriy-
huquqiy va qonunchilik bazasidagi o‘zgarish
tendentsiyalari;

- mijozlar bilan axborot orqali ishlash tamoyillari
va usullariga yondashuvni o‘zgartirish;

- tavakkalchilikni boshqarish funktsiyalarini yana-
da rivojlantirish va nazorat qilish funktsiyasi bilan bir
qatorda bo‘limlar o‘rtasidagi o‘zaro hamkorlikda
yordam berish uchun maslahat funktsiyasini bajarish;

- yuqori bo‘linmalarning quyi bo‘linmalar ustidan
boshqaruvini va nazoratini yengillashtirishga qaratil-
gan, funktsional tamoyil asosida ishlaydigan tashkiliy
tuzilmalarni Dbirlashtirish asosida tavakkalchilikni
boshqarishning korporativ xarakterini rivojlantirish;

- ishda avtomatlashtirilgan ish joylaridan foyda-
lanish imkoniyatini olish magsadida axborotlashtirish
darajasini yanada oshirish, ochiq va yopiq ixtisos-
lashtirilgan ma’lumotlar bazalari va bilimlarini
yaratish, axborot ma’lumotlar bazalarini jamlash va
markazlashtirish;

- tavakkalchilikni boshqarish jarayonining ilmiy
va madaniy salohiyatini oshirish va shunga mos
ravishda  xodimlarning  kasbiy  tayyorgarligi,
intellektual rivojlanishi, bilimdonligi va ma’naviy-
axloqiy fazilatlariga qo‘yiladigan talablarni oshirish.

Tavakkalchilikni boshqgarish jarayonidagi eng
qiyin va mas’uliyatli vazifa xavfni aniqlash
bosqichidir. Tavakkalchilikni boshqarish sohasidagi
barcha keyingi ishlar ushbu bosqich natijalariga
asoslanadi [2].

Tavakkalchilikni baholash va o‘Ichashning bir xil
darajada o‘ziga yarasha murakkabligi mavjud. Bu
yerda, hozirgi kunga qadar, xavflarni baholash va
o‘lchash uchun keng ko‘lamli amaliy vositalar va
imkoniyatlar mavjud. Bularga ekspert, statistik, hi-
soblash va analitik va analogik (o‘xshash) baholash
usullari kiradi. Baholashning aniq usullarini tanlash
zarurati axborot bazasining mavjudligi va raxbar-
larning malaka va ko‘nikma darajasi bilan
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belgilanadi.

Ekspert baholash usullari - ekspert xulosalariga
asoslangan bashoratlash va xavf-xatar negizidagi
tavakkalchilikni tahlil qilish wusullari guruhidir.
Tavakkalchilikni ekspert baholashning eng keng
tarqalgan usullari quyidagilardan iborat: “Delfi” usuli,
reyting usuli, ikkita shaklga nisbatan taqqoslash usuli,
xavfni ball shaklida baholash usuli. Mutaxassislarning
fikrlarini umumlashtirgan holda, olingan baholarning
ishonchliligi ekspertlarning malakasiga, ularning
qarorlarining mustaqilligiga, shuningdek, ekspertiza
o‘tkazishning uslubiy ta’minlanishiga bog‘liq.
Olingan qiymatlarning ishonchliligi ko‘rsatkich-
laridan  biri ekspert xulosalarining muvofiglik
(kelishuv) koeffitsienti hisoblanadi.

Baholashning  statistik  usullarining mohiyati
tadbirkorlik faoliyatining o‘xshash turlarida sodir
bo‘lgan yo‘qotishlar statistikasini o‘rganish, ma’lum
darajadagi yo‘qotishlarning paydo bo‘lish chastotasini
belgilashdan iborat. Statistik baholash usullari
korxonaga xavf darajasi to‘g‘risida eng to‘liq
miqdoriy tushunchani olishga imkon beradi, shuning
uchun ular amalda ko‘pincha  qo‘llaniladi.
Baholashning statistik usullaridan foydalanganda
natijaning o‘rtacha kutilayotgan qiymati, standart
og‘ish, o‘zgarish koeffitsienti va boshqalar kabi
ko‘rsatkichlar hisoblanadi.

Hisoblash va tahliliy baholash usullari korxona-
ning ichki axborot bazasidan foydalanish asosida
tavakkalchilik ehtimolini miqdoriy baholashga imkon
beradi. Bunday holda, alohida xavf-xatarning yuzaga
kelish ehtimoli korxona faoliyatining rejalashtirilgan
ko‘rsatkichlariga qarab belgilanadi.

O‘xshash (anologik) baholash usullari korxona-
ning alohida tez-tez takrorlanadigan operatsiyalari
uchun xavflarning yuzaga kelish ehtimoli darajasini
aniqlashga imkon beradi. Shu bilan birga, taqqoslash
uchun bunday moliyaviy operatsiyalarni amalga
oshirish bo‘yicha korxona o‘zining tajribasidan ham,
tashqi tajribadan ham foydalanishi mumkin [3].

Keyingi bosqich boshqgaruv usullarini tanlash va
xavflarni kamaytirish yo‘llarini aniqlashni o‘z ichiga
oladi.

Tasniflash va baholash - bu xavflarni aniqlashning
miqdoriy tavsifi bo‘lib, uning davomida mumkin
bo‘lgan zararning ehtimoli va miqdori kabi xususi-
yatlari aniqlanadi. Bu vaqtda noqulay vaziyatlarning
rivojlanishi uchun ssenariylar to‘plami shakllantiriladi
va har xil xavflar uchun uning hajmiga qarab zarar
yetkazish ehtimolini tagsimlash funktsiyalari tuzilishi
mumkin.

Aniqlash va baholash bir-biri bilan chambarchas
bog‘liq bo‘lib, ularni umumiy jarayonning mustaqil

gismlariga bo‘lish har doim ham mumkin emas.
Bundan tashqari, tahlil ko‘pincha ikki qarama-qarshi
yo‘nalishda - baholashdan identifikatsiyaga va
aksincha bo‘ladi. Birinchi holda, allagachon
yo‘qotishlar mavjud va buning sabablarini aniqlash
kerak. Ikkinchi holda, tizimni tahlil qilish asosida
xavflar va yuzaga kelishi mumkin bo‘lgan oqibatlar
aniglanadi.

Tavakkalchilikni baholagandan so‘ng, korxona
xavf-xatarlarining butun majmuasini boshqarishning
umumiy strategiyasini shakllantirish mumkin bo‘ladi.

Bu qaror qabul qilish bosqichi bo‘lib, zarur
moliyaviy va mehnat resurslari aniqlanadi, vazifalar
shakllantiriladi va menejerlar o‘rtasida tagsimlanadi,
tegishli xizmatlar bozori tahlil gilinadi va mutaxas-
sislar bilan maslahatlashiladi.

Uni yo‘q qilish siyosatini tavakkalchilikni bosh-
qarishning muhim qarorlaridan biri deb hisoblash
mumkin. Istisno tariqasida, ya’ni investitsiya loyi-
hasini yoki moliyaviy-xo‘jalik operatsiyasini rad etish
hisoblanadi. Shuni esda tutish kerakki, qaror gabul
qilish muayyan moliyaviy xarajatlarga arziydigan
vogeaning rivojlanish  jarayoni haqgida to‘liq
ma’lumotga ega bo‘lishni talab giladi [4].

Bu, aynigsa, har qanday innovatsion faoliyatga
xos bo‘lgan noaniqlikning kuchayishi sharoitida
to‘g‘ri keladi.Bu holatda qarorning haqiqiyligi har
doim shubhali bo‘ladi va bunday qarorni qabul
qgilishda xatolik eng muhim bo‘ladi. Innovatsion
loyihani amalga oshirish doirasida boshqaruv qarori
fagat rejalashtirilgan rejani amalga oshirishni
belgilovchi vogea sodir bo‘lishiga ishonch yuqori
bo‘lgan taqdirda qo‘llaniladi. Bunday ishonch
bo‘lmasa, korxonada undan foydalanish uchun asosli
sabab bo‘Imaydi.
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QURILISH ISHLAB CHIQARISH JARAYONINI IXTISOSLASHTIRISH MASALALARI
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Jizzax politexnika instituti

Magqolada milliy iqtisodiyotning qurilish tarmog‘ida “Yangi O°‘zbekiston” ning strategik rejalari asosida ishlab
chiqarishini buyurtmachi korxonalar talabi asosida ekologik-iqtisodiy va hududiy jihatdan ixtisoslashtirish yo‘nalishlari

bayon qilingan.
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strategiyasi”.

B craTbe mpuBeneHBl HAaIpaBJICHUS HKOJIOTO-3KOHOMUYECKOH M TeppUTOPHATIBbHON CHenuaau3anuu B cdepe cTpou-
TEJILCTBA HALMOHAIBLHON YKOHOMHMKM Ha OCHOBE CTpaTernieckux IanoB «HoBoro Y30exucTana» mo TpeOOBaHHIO 3aKa3-

YHKa.

KuroueBblie cioBa: J[paiiBep, 3KOJIOro-3KOHOMHYECKOE pailoHMpOBaHUE, PUPOIHO-PECYPCHBINH NOTEHIMA, CIIeIHa-
nm3arys, oOImecTBeHHas! IPON3BOAUTENLHOCT TPYa, pa3aeleHue TPYyAa, MaKpO30HEL, TPOU3BOACTBEHHBIE CHIIBI, AHTPO-

MOreHHoe Bo3neicTBue, «HoBas crparerust Y30ekucraHay.

The article describes the directions of ecological, economic and territorial specialization of the national economy in the
field of construction on the basis of the strategic plans of the "New Uzbekistan" at the request of the customer.

Keywords: Driver, ecological and economic zoning, natural resource potential, specialization, general production of
labor, division of labor, macronutrients, productive forces, anthropogenic weather, «New Strategy of Uzbekistany.

Iqtisodiyotning drayveri sanalgan qurilish ishlab
chigarishini rivojlantirish va takomillashtirishda
tabiatdan foydalanish va uni muhofaza qilishni
hududiy tashkil etish, shuningdek, ekologik-iqtisodiy
rayonlashtirish doirasida mintaqalar va hududlar
xo‘jaligining ixtisoslashishi va kompleks rivolanishi
masalalari bilan bir qatorda xofjalik yurituvchi
sub’yektlar bilan tabiatning aniq bir hududlarda
o‘zaro ta’sirining magsadga muvofiq shakllari ham
belgilanadi. Shu sababdan mintaqalar tabiatidan
foydalanishning  hududiy  xususiyatlarini ~ faqat
ekologik — iqtisodiy ixtisoslashtirish orqaligina aniq-
lash mumkin. Ekologik-igtisodiy hududiy, iqtisodiy
ixtisoslashtirish mamlakatda tabiiy-ekologik salohi-
yatni har tomonlama hisobga olgan holda mamlakat
igtisodiyotining hududiy rivojlanishini takomillash-
tirishga vamintaqalarning tabiiy resurs salohiyatidan
samarali foydalanishni hududiy boshqarishni tashkil
etishga xizmat qiladi. U mintagalarning ma’lum
mahsulotlarni ishlab chigarishga ixtisoslashishi bilan
uzviy bog‘liq bo‘lib, ijtimoiy mehnat unumdorligini
oshirish, ishlab chiqarish kuchlarini samarali
joylashtirishning muhim omilidir.

Qurilish ishlab chiqarishini ixtisoslashtirish iqgtiso-
diy rayonlashtirishning ixtisoslashgan yo‘nalishi va
turi bo‘lib, u ikkita asosiy tamoyilga asoslanib amalga
oshiriladi:

1) Hududiy mehnat tagsimoti;

2) Ushbu hududlar ishlab chiqarish kuchlarining
tabily muhitga ta’sir ko‘rsatish darajasi.

Qurilish tarmog‘i uchun hududiy mehnat tagsimoti
iqtisodiy rayonlarning chegarasi va mazmun-mohiya-
tini belgilab bersa, qurilish ishlash chiqarish kuchlari-
ning tabiatga ta’siri esa rayonlanish va takomillashuv-
ning ekologik yo‘nalishini, qurilish materiallari bazasi
nuqtai nazaridan ekologik-iqtisodiy rayonlar esa
hududlarning differentsiyasini yoki ularning ekologik
belgilar bo‘yicha majmuasining hududiy farglarini
ko‘rsatadi. Klaster doirasidagi qurilish ishlab chiqa-
rishining hududiy mehnat tagsimoti uni rayonlash-
tirish va takomillashtirishning iqtisodiy mexanizmi va
ixtisoslashtirishning omili hisoblanadi.

Dastlabki ilmiy-tadqiqot natijalarining tavsiyaviy
gismlariga ko‘ra qurilish ishlab chiqarishida ekolo-
gik-iqtisodiy ixtisoslashtirish ikki xil yo‘nalishda —
integral ixtisoslashtirish va tarmoq ixtisoslashtirishga
bo‘linishi magsadga muvofiq deb belgilanadi.
Shuningdek, maxsus ekologik-igtisodiy ixtisoslash-
tirish ham mavjud bo‘lib, ular qurilish ishlab
chigarishi jarayonida ekotizimlarga antropogen va
texnogen ta’sirning hududiy farqlarini ko‘rsatadi va

ularning tizimi shunga mos keladigan tabiat muho-
fazasi rejimini amalga oshirishni taqazo etadi [1].

O‘zbekistonning tabily ekologik xususiyatlariga
ko‘ra,qurilish ishlab chiqarishining klaster doirasidagi
ixtisoslashuvi bir tomondan yirik tabiiy ekologik
iqtisodiy makro zonalarga, boshqa tomondan esa
ekologik iqtisodiy rivojlanishining ma’lum vazifa-
lariga javob beradi.

O‘zbekistonda qurilish ishlab chiqarishi uchun
ekologik - itisodiy ixtisoslashuv magsadida rayon-
lashtirishning asosini 3 ta yirik makrozona (makro-
mintaqa) va 8 ta ekologik-iqtisodiy rayon tashkil etadi
[2]. Odatda, makrozonalar mamlakat milliy
iqtisodiyoti kompleksini hududiy jihatdan uning
ekologik-igtisodiy xususiyatlarini umumiy tahlil
qilish va muammolarini aniqlash, ishlab chiqarish
kuchlarini joylashtirishistigbollarini belgilash uchun
ajratiladi. Makrozonalar bir-birlaridan tabiiy-ekologik
xususiyatlari, ishlab chiqgarish kuchlari joylashishi-
ning o‘ziga xosligi, tabiiy resurs salohiyatidan foyda-
lanish va hududlarni xo‘jalik o‘zlashtirilishi darajasi
bo‘yicha tubdan far giladi. O‘zbekiston hududi 3 ta
yirik makromintaqaga (makrozonaga) bo‘linadi:

1) cho‘l (saxro) zonasi;

2) sug‘oriladigan tekislik (antrogen) zona;

3) tog‘oldi-tog* zonasi [2].

Xo‘jalik yuritishni (turizm, qishloq xo‘jaligi,
xizmatlar sohasi va h.) ixtisoslashtirish ko‘lamiga
ko‘ra, mamlakatning hozirgi ekologik - iqtisodiy
rayonlari tizimi asosan O‘zbekistonning asosiy
iqtisodiy rayonlari tizimiga mos keladi. Ekologik-
iqtisodiy rayonlarning iqtisodiy rayonlardan asosiy
farqi bunda ishlab chigaruvchilarining tabiiy muhitga
ta’sirining hududiy farqlari asosiy rayonlashtirish
me’zoni ekanligidadir. Har bir ekologik-igtisodiy
rayon ishlab chiqarish kuchlarining tabiatga ta’siri
darajasi bo‘yicha boshqalardan farq qiladi. O‘zbekis-
tonda quyidagi ekologik-iqtisodiy rayonlar shakllan-
gan:
1) Toshkent (Toshkent shahri, Toshkent viloyati);
2) Farg‘ona (Farg‘ona, Namangan, Andijon viloyat-
lari); 3) Mirzacho‘l (Sirdaryo va Jizzax viloyatlari);
4) Samarqgand-Zarafshon (Samarqand viloyati); 5)
Buxoro-Navoiy (Buxoro va Navoiy viloyatlari); 6)
Qashgadaryo (Qashqgadaryo viloyati); 7) Surxondaryo
(Surxondaryo viloyati); 8) Quyi Amudaryo (Xorazm
viloyati, Qoraqalpog‘iston avtonom Respublikasi) [3].

Ixtisoslashuv uchun bu kabi rayonlashtirish tizimi
ekologik-igtisodiy jarayonlarni boshqarishda muhim
rol o‘ynaydi. Yangi O‘zbekistonni yaratish sharoitida
unga munosib ravisgda yangi mintaqaviy ekologik-
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iqtisodiy siyosat shakllanmoqda. Shu munosabat bilan
har bir hududning ekologik-iqtisodiy rivojlanishi
istigbollarini belgilashda quyidagilarga asosiy e’tibor
qaratilishi kerak:

1) Ijtimoiy islohatlarni amalga oshirish, yangicha
tuzilma, investitsiya, moliya, ijtimoiy siyosatni
amalga oshirishda hududlarning ekologik-iqtisodiy
xususiyatlarini to‘la hisobga olish;

2) Respublikaning maxsus mintaqaviy ekologik
dasturini ishlab chiqish.

Yangi O°zbekistonni barpo etish sharoitida ekolo-
gik-igtisodiy hududlarni rivojlantirishning qurilish
infratuzilmasini takomillashtirishning strategik vazi-
falari quyidagilardan iborat:

- antropogen ta’sir bosimi kuchli hududlarda,
birinchi navbatda sug‘oriladigan tekislik zonada
igtisodiyotni  ekologik  talablarga  moslashtirish
asosida ekologik vaziyatni sog‘lomlashtirish;

- tog® zonasida ekologik-iqtisodiy vaziyatni
barqarorlashtirish va xo‘jalik yurituvchi boshqa
sub’yektlar iqtisodiyotini ushbu zona xususiyatlariga
moslashtirish va shuning negizida buyurtmaviy
qurilish ob’yektlarini shakllantirish;

- mamlakat hududlarida hududiy ishlab chiqarish
komplekslari, sanoat tugunlarini barpo etish asosida
mineral xomashyo resurslaridan kompleks

VK 624:658.56

foydalanish va ekologik standartlarga amal qilish.

Xulosa qilib ta’kidlaydigan bo‘lsak, ekologik-iqti-
sodiy ixtisoslashtirish tamoyillarini ishlab chiqishda
albatta buyurtma beruvchi ko‘p tarmoqli xo‘jaliklar-
ning talablariga ko‘ra strategiya belgilash lozim,
chunki, mazkur negizdagi strategikdasturlarni ishlab
chiqish hududlar tabiatidan foydalanishda va muho-
fazalashda muhim ahamiyatga egadir. Eng asosiysi
yana shuni mamnuniyat bilan aytish mumkinki,
“YANGI O‘ZBEKISTON STRATEGIYASI” ni
amalga oshirish sharoitida ixtisoslashtirish hududiy
rivojlanish ~ strategiyasini  belgilashda dasturamal
bo‘lib xizmat qiladi.
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HaIIpaBJICHHBIC Ha Pa3BUTHUC OTCYCCTBCHHBIX WHHOBAIUH.
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his article examines the role of innovation in the economic development of the country. Studied legal acts aimed at the

development of domestic innovations.
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BBenenue. BaxHbIM yCIOBHEM JTUHAMHYHOIO
pasButusi PecryOnvku Y30ekucTaH sBISETCS YCKO-
PEHHOE BHEIPEHHE COBPEMCHHBIX HWHHOBAIIMOHHBIX
TEXHOJIOTUH B OTPacid 3KOHOMHKH, COLMAIBHYIO U
UHBIE Cephl C IMHUPOKUM MPHUMEHEHUEM TOCTIKEHHUN
HAYKU U TEXHHUKH.

CrpeMHTENBHO pPa3BUBAIOIIUECS BCe cdepbl 00-
HIECTBEHHOW M TOCYJapCTBEHHOMW >KU3HM CTPAHBI Tpe-
OYIOT TECHOTO CONPOBOXACHUS MPOBOAUMBIX pe-
¢bopM, Ha OCHOBE COBPEMEHHBIX HHHOBAIIMOHHBIX
ujeH, pa3paboToOK M TEXHOJIOTHUH, 00eCIeunBarONINX
OBICTPBIII W KaueCTBEHHBIH PHIBOK CTPaHBI B PSIBI
JHJICPOB MUPOBOI IUBIIH3AIINH.

[pesunent PecnyOnuku Y30ekucrtana IllaBkat
Mup3zuées, BoicTynas ¢ IlocnanmeMm K mapiaMeHTY
CTpaHbI, OTMETUJI, YTO «CETOTHS MBI IIEPEXOANM Ha
IIyTh WHHOBAIIMOHHOTO Pa3BUTHS, HAIIPABICHHOTO Ha
KOPEHHOE YIy4IICHHE BCeX cep KU3HU rOCyIapcTBa
u obuiectBa... MHHOBaus — 3HaunT Oyayuiee. Ecin
MBI CETOIHS HAYMHACM CTPOUTH HAIle BEIHKOE Oy-

ayuiee, TO JOJDKHBI AenaTh 3TO, NPEeXZIe BCero, Ha
OCHOBE MHHOBAllMOHHBIX HJAEH, HMHHOBALIMOHHOIO
moaxoza [4].

MupoBoii ONBIT YOEAMTENHFHO JOKA3bIBACT, UYTO
WHHOBALIMOHHBIE TEXHOJOTUH CTalld Ba)KHEHIIUM
CPEICTBOM M YCJIOBHUEM pa3BUTUS COBPEMEHHOIO
IIPOU3BO/ICTBA U 3KOHOMMUYECKOrO MOTEHLMaIa IoCy-
nmapctBa. OHH coueTaroT B cebe mepeioBhIe TOCTIKE-
HUS HayKH, BO3MOXXHOCTU MPOBEJEHUS MOJEpHU3A-
LIUHU [IPOU3BOJICTBA, OCBOEHHUE BBIITyCKa HOBBIX BUIOB
IPOAYKLMU, MAacCOBOIO €€ PACIPOCTPAHEHUsI U PBbl-
HOYHOTO COBITA.

OcHoBHas 4acThb. V3yueHueM MHHOBALMIOHHOI'O
pa3BUTHUS KaK HAy4YHOTO MCCIEIO0BaHHUSA 3aHHUMAJIHCh
Takue yuensle kak, @.Kotnep, ﬁ.MyMneTep, I1.Apy-
kep, ["Menm, M.Iloptep, T.Kyn. Cpeau poccuiickux
ucclle[ioBaTeNIel JaHHOTO HalpaBIEHUS MOXKHO BBI-
JENUTh  TaKUX  yueHbIX Kak, A.l.I'pssHosa,
JLN.Arankuna,  A.A.Jpinkuna,  B.B.Kynukosa,
W.H.MricnseBa. Borpocamu, cBA3aHHBIMU C OCOOEH-
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HOCTSMHU HMHHOBALMOHHOI'O PAa3BUTHA SKOHOMHUKU
3aHMMAIOTCS M HalllM OT€YECTBEHHbIEC yueHble OIuM-
»koHOB A.Y., Boponun C. , I'ynsimos C.C., AGmynia-
eB A.M.

Ha ceroausiiamii 1eHp OOJBIIMHCTBO CTPaH MUpPa
CTaBAT mepes co0o 3amavy mepexoia Ha HHHOBAIH-
OHHYI0 3KOHOMMKY, OCHOBAHHYIO Ha 3HaHUAX, U B
KOTOpPOH CO3/laHHME€ M HCIIOJIb30BaHUE pPE3YJIbTATOB
HAYYHO-TEXHUYECKON JEATENbHOCTH SIBJIAIOTCS TJIaB-
HBIMU YCIIOBUSIMM YCTOWYHMBOI'O SKOHOMHUYECKOIO
pocra. IToaToMy B cyBepeHHOM Y30EKHCTaHE yKe C
NEepBHIX JHEH HE3aBHCUMOCTH OOJBIIOE BHUMAaHHE
yIAEISEeTCS Pa3BUTUI0 OTEYECTBEHHOW HayKH, BEly-
IIMX HAay4YHBIX IIKOJ M MHHOBALIMOHHBIX HMCCIEN0Ba-
HUil. DTHU TpolLecchl PEryjJupyloTcs Ha 3aKOHOAa-
TEIbHOM YPOBHE, YTO MOXHO BUAETb Ha IpUMEpE
psna 3akoHOB M ykaszoB llpesmmentra PecnyOnuku
Y30ekucTaH, U COOTBETCTBYIOIIMX IOCTAHOBJICHHIA
MPaBUTEIBCTBA, IPUHATHIX B c(hepe HMHHOBAIIMOHHOTO
pa3BUTHSL.

ITocne nocTuxeHHs HE3aBUCUMOCTU OIHMMHU U3
NEepBHIX HOPMAaTHBHBIX IOKYMEHTOB B 3ToW cdepe
apisitorcss Yka3 Ilpesunenra PecnyOnuku Y30eku-
ctad «O rocyIapCTBEHHOM MOIJEPKKE HAYKU U paz-
BUTUM HMHHOBAIIMOHHON [EATENLHOCTUY» OT 8 HIOJs
1992 r. u Ilocranosnenue Kabunera MunauctpoB «O
Mepax IO TOCYJapCTBEHHON MOIAEPKKE Ppa3BUTUSA
HayK{ U UHHOBALIMOHHOM JesTenbHOCTHY OT 21 urons
1992 r., KOTOpBIE CO3AIU OCHOBY JUIsl CTUMYJIUPOBA-
HUS1 THHOBALIMOHHOI'O Pa3BUTHUS CTPaHBbI.

B cootBerctBuu ¢ IlocranoBnenunem Ilpesunenta
V36ekucrtana «O Mepax 1O COBEPIICHCTBOBAHHUIO
KOOpAMHALMK M YOpPaBI€HHUS Pa3BUTUEM HAYKH U
TexHonorui» ot 7 aBrycra 2006 r. pedopMsl B 001a-
CTH yIpaBieHUS U (PUHAHCHPOBAHMS OTEYECTBCHHOU
HayKH, COCPENOTOYEHHUs €€ YCWJIMH Ha IPUOPUTET-
HBIX JUIS CTPAHBI HAIPABICHUSAX OBUIN MPOJOIIKEHEL.
Tak, BayKHOE 3HAUYEHUE Ui Pa3BUTHUS HAYKH M UHHO-
BanMii umeno B cBoe Bpems Iloctanosnenue Ilpesn-
nenta Pecniyonuku Y30ekucran «O JOTOTHUTETBHBIX
Mepax 0 CTUMYJIHMPOBAHUIO BHEIPEHUS HHHOBAIU-
OHHBIX TIPOEKTOB M TEXHOJIOTUH B MPOU3BOACTBO» OT
15 urons 2008 1., B COOTBETCTBUH C KOTOPbIM ObLIN

NPOBENICHBl CTPYKTYpHBIE pedopMBI B  CHCTEME
yIpaBI€HUs HayYHBIMHU UCCIIEOBAHUSAMH.
ITosranHOE pa3BUTHE CHUCTEMBl  YIpaBJICHUSA

HAYKOW TO3BOJIWJIO YIIYYIIUTh MEXaHU3M IPOIBHKE-
HUSI MCCICAOBAHUN: OT (hyHIAMEHTANBHBIX H IIPH-
KJIaTHBIX Pa3pabOTOK 1O HMHHOBAIMOHHBIX padoT,
HANPaBJICHHBIX HA WX MNPAKTHYECKOE IMPHMEHEHHE.
OmHuM W3 BaXHBIX WHCTPYMCHTOB BHEIPCHHS, a
TaKKe KOMMEpIUAIM3AUU PEe3yJIbTATOB HCCIIEI0Ba-
HUll, oOecriedeHus 0ojiee TECHON CBSI3U HAYKH U MPO-
W3BOJICTBA, MPOU3BOIUTENCH HHHOBAIIMOHHOW MPO-
OYKIUH 1 ee MOoTpeOuTeNeil cTaau eXeromHbIe pec-
MyOJUKaHCKHE SIPMAapKy WHHOBAIIMOHHBIX HICH, TEX-
HOJIOTWH ¥ MpOeKTOB. Tak, B XO/ie sSpMapoK 3a Io-
clleqHUE ToJbl ObUIO MPOAEMOHCTPUpPOBaHO Oonee 4
TBIC. MHHOBAITMOHHBIX HJEH, pa3paboTOK M TEXHOIO-
ruii. beio moammcano cBeimie 3 THICAY JIOTOBOPOB
obmieit croumocthio 6onee 110 mupa. cymos. B pe-
3ynbTaTe OBUIO MPOM3BEICHO HOBOW MPOAYKIHH 00-
nee yeM Ha 1,0 TpJH. CyMOB.

OOparmnraercss 0co00e BHUMaHHE Ha CO3/IaHUE HO-
BBIX HAayYyHO- WHHOBAIlMOHHBIX IIEHTPOB. Tak.
Hampumep, 3a mocieanue 5 net B Y30eKucTaHe CO-
3MaH s HAayYHbIX WHHOBALMOHHBIX YUYPEKICHUHN
HOBOI'O THUIIA: MEXBEJIOMCTBEHHbIN LIEeHTp [ eHOMuUKM
u uHbOpMATHKK, MEXKIyHapOJHBIH WHCTUTYT COJI-
HEYHOM SHEpruM TNpH y4YacThu A3HWaTckoro OaHka
pa3BUTHS, YIeOHO-HAYIHBIA IEHTP BBICOKMX TEXHO-
JIOTUH, co3gaHHbIl coBMecTHO ¢ KeMOpumkekum
YHUBEPCUTETOM, MOJIOJICKHBIN Y30€KCKO-SMOHCKHIA
WHHOBAIIMOHHBIN LeHTpa npu Tamkentckom [ocy-
JApCTBEHHOM TEXHHYECKOM YHHBEPCUTETE WMEHH
Ucnama Kapumona. B nensix moaAroTroBku Kajapos st
WHHOBAaLIMOHHOM S5KOHOMHUKHU CO3JaHbl M aKTHBHO
(YHKIMOHUPYIOT psifl PHUINATIOB BEAYIINX YHHUBEPCH-
TETOB B HAIIIEH CTpaHe.

3akaiouenne. B 1mensx yCKOpPEHHOTO pa3BUTHS
CTpaHbl HA OCHOBE COBPEMEHHBIX JAOCTHXKEHHI MHUPO-
BOM HayKW, MHHOBALIMOHHBIX WJEH, pa3paboTOK u
TEXHOJIOTHH, a TAaKXKe MOCIIeA0BaTeIbHON peaan3aliu
3aa4, onpeAeneHHbx CtpaTeruei qeHCTBUI N0 MATH
[PUOPHUTETHBIM HampaBJICHUSM pa3BuTus Pecry0mm-
ku Y30ekuctan B 2017-2021 rogax Obuia yTBepKAeHa
Crparerusi ”HHOBAaIlMOHHOTO pa3BUTUA PecmyOnnku
V36ekucran Ha 2019-2021 roasr [1].

OcHoBHbIMH 3amadyamu CTpaTeruu sl TOCTHXKE-
HUS TJIaBHOM LIEJIN:

1. Bxoxnenne PecnyOnmku Y3b6exucran k 2030
rofy B coctaB 50 mepenoBbIX CTpaH MHUpa M0 PEUTHH-
ry 'mobansHOro HHHOBAIIIOHHOTO UHIIEKCA;

2. IloBpllIIeHNE KayecTBa U 0XBaTa 00pa3OBaHHEM
Ha BCEX YPOBHSX, PAa3BUTHE CHCTEMBI HETIPEPHIBHOTO
o0pa3oBaHus, 00ecrieueHHe THOKOCTH CHCTEMBI IMOJI-
TOTOBKHM KaJpOB, UCXOJS U3 MOTPEOHOCTEH HKOHOMMU-
KH;

3. YkpermieHHe Hay4HOTO MoTeHnuana u 3ddek-
TUBHOCTH HAy4YHBIX HCCIICIOBAaHMI M pPa3pabOTOK,
CO3/1aHME JIEHCTBEHHBIX MEXaHU3MOB HHTErpaluuu
o0pa3oBaHus, HAyKU M MpeIIpUHUMATENbCTBA IS
IIPOKOTO  BHEAPEHHWS  pPE3yJbTaTOB  HAYyYHO-
HCCIIEIOBATENIBCKUX, OMNBITHO-KOHCTPYKTOPCKUX U
TEXHOJIOTUYECKHX paboT;

4. YBenuueHHe BIOXEHHUS T[OCYINAPCTBEHHBIX H
YaCTHBIX  CpPEICTB B  WHHOBalUH,  Hay4yHO-
HCCIIEIOBATENIECKUE, ONBITHO-KOHCTPYKTOPCKHE U
TEXHOJOTHYECKHE pabOThI, BHEPEHUE COBPEMECHHBIX
U 2QPekTuBHBIX GopM (HUHAHCHPOBAHHS MEPOIPHS-
TUH B JaHHBIX cepax;

6. OOecrieueHne 3amMTHl TPaB COOCTBEHHOCTH,
CO3/IaHNe KOHKYPEHTHBIX PHIHKOB M PaBHBIX YCJIOBHI
BeZCHUsI OW3Heca, pas3BUTHE TOCYIAPCTBEHHO-
YaCTHOTO MapTHEPCTBA;

7. Co3nanue yCTONYMBO (BYHKIIMOHHPYIOIIEH CO-
[ AJIbHO-Y)KOHOMUYECKOW NH(DPACTPYKTYPHIL.

BaskHoe 3HaueHue IS pa3BUTHS MHHOBAIIMOHHOM
nesrenpHocTH uMeeT lloctanosnenue Ilpesumenta
V30eknuctana IllaBkata MupsuéeBa «O Mepax IO
COBEPIICHCTBOBAHUIO CUCTEMBI OIUIATHI TpyAa padoT-
HUKOB BBICIIMX OOpa3oBaTeNbHBIX W HAYYHO-
WCCIICJIOBATEIIbCKUX yupexaeHui pecryomukm». C 1
ceHTssOpst 2018 roja MOBBICHIIUCH BCe pa3Mephl 6a3o-
BBIX  JOJDKHOCTHBIX  OKJIAamoB  MPOdEecCcopcKo-
MPENoaBaTeNIbckoro cocraBa 81 By3a W HayudHBIX
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corpyaaukoB 136 HUU (Bcero 217 yupexneHuil): B
o0mIei CIIOKHOCTH CBBIIIE 38 THICAY COTPYIHUKOB
BBICIIUX 00pa30BaTeNbHBIX (28,1 THICAYHM YETIOBEK) U
Hay4yHO-uccaenoBaTenbckux (8000 wyenoBek) yupe-
kaeHui, a Takke 1900 10KTOpaHTOB.

Takum oOpaszom, ychemHas peaau3anus Mepo-
npuaTHil B cpepe MHHOBAIMK BO3MOXHA TOJBKO Ha
OCHOBE WHTErpaluii ycwimid W oOecredeHus] COB-
MECTHOU JeSITEILHOCTH TOCYIapCcTBa, OTpaciel IKO-
HOMUKH, KPYITHBIX TPEANPUSITHH, a TAKKE YICHBIX U
paboTHUKOB By30B. Pemas oTi akTyanbHBIC 3a/1a9H, B
cTpaHe Oyner copMUpOBaHa KOHKYPEHTOCIIOCOOHAs
MHHOBAIIMOHHAS Cpella U HAy9HO- MPOU3BOICTBEHHAS
UHTETpalys C B3aUMHBIM HMHTEPECOM YYaCTHHKOB
WHHOBAIIMOHHOTO TMPOIecca- IPOU3BOJICTBCHHUKOB,
pabOTHUKOB MHHOBALIMOHHBIX CTPYKTYP U YICHBIX.
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KORXONADA BOSHQARISH SAMARASI VA UNING QURILISH KOMPLEKSIDAGI
ASOSIY O’RNI

Gapparov Behzod Nematillaevich. Jizzax politexnika instituti katta o‘qituvchisi

Ushbu maqolada hozirgi zamon talabidan kelib chiqib, korxonalar tajribasi va ularning rivojlanishining kafolati
sifatida xodimlarni boshqarishning samarali usullari tasvirlangan.
Kalit so’zlar: islohot, boshgaruv, xo’jalik mexanizmi, boshqaruv texnologiyalari, diversifikatsiya, boshqaruv

samaradorligi, rag’batlantirish, iqtisodiy fikrlash.

B )IaHHOfI CTaTbhC OIIMCaHbl 3(1)(1)6KTI/IBHI>I€ METOAbI YIIPABJICHUS IIEPCOHATIOM KaK 3aJIOT OIIbITa HpeZ[HpI/ISITI/Iﬁ " X pas-

BUTHUS C YUICTOM COBPCMCHHBIX Tpe6OBaHHfI.

KuiroueBble cioBa: pedopma, ynpasieHne, SJKOHOMUUYECKHH MEXaHNW3M, TEXHOJIOTHH YIPABICHHS, TUBEPCUPHUKAIIS,
3¢ GEKTHBHOCTD YIIPABICHHS, CTUMYJIbI, SJKOHOMHYIECKOE MBIIUICHHUE.

This article describes effective methods of personnel management as a guarantee of the experience of enterprises and

their development in the light of modern requirements.

Key words: reform, management, economic mechanism, management technologies, diversification, management

efficiency, incentives, economic thinking.

Hozirgi kunga kelib yurtimizda istiglolning
dastlabki yillaridan boshlab amalga oshirilgan
iqtisodiy islohotlar, davlat mulkini xususiylashtirish
va xususiy tadbirkorlikka keng imkoniyatlar ochilishi
natijasida ko‘p tarmogqli iqtisodiyot shakllandi va
faoliyat ko‘rsatmoqda. Bunda turli tarmogqlarga
tegishli aksiyadorlik jamiyati shaklidagi yirik
korxonalar bilan bir qatorda aholi tashabbusi bilan
tashkil etilgan mas’uliyati cheklangan jamiyatlar ham
asosiy o‘rin tutadi. Bunday tadbirkorlik subyektlari
iste’mol bozorlarini tovar va mahsulotlar bilan
to‘ldirib, aholi bandligini ta’minlash bilan birga, oila
daromadining asosiy manbaiga aylanmoqda. Iqtisodiy
islohotlar bilan bog‘liq holda, jahon moliyaviy-
igtisodiy inqirozi hamon davom etayotgan karantin
davrida O‘zbekistonda iqtisodiy inqirozning oldini
olish, yumshatish, xalqimizni zarur, sifatli iste’mol
tovarlari bilan ta’minlashdan maqsad qilingan.
Yugqoridagi ishlarni amalga oshirishda mavjud ishlab
chigarish quvvatlarini kengaytirish, ularga to‘liq
mustaqillik berish, maxsus sanoat zonalarida ko‘plab
qo‘shma korxonalar tashkil etish kabi masalalar
muhim o‘rin tutadi. Bu turdagi dolzarb masalalar
qatoriga davlat organlari va korxonalar faoliyatiga oid
muhim masalalarni tartibga solish ham kiradi [1].

Bundan ko‘zlangan magsad tadbirkorlik sub’yekt-
larini iqtisodiy qo‘llab-quvvatlashni yaxshilash, bu
orqali bozorni eng muhim, sifatli iste’mol tovarlari
bilan boyitish, jahon bozoriga yo‘l ochish va o‘z
mahsulotlarini  xorijiy davlatlarda raqobatbardosh-
likka tayyorlash va ularni xorijiy valyutada sotish, bu
orqali mamlakatimiz igtisodiyotini rag‘batlantirishdan
iborat. Bunday muhim masalalarni ijobiy hal etish
uchun tadbirkorlik sub’ektlarining imkoniyatlarini
to‘liq tartibga soluvchi yo‘nalish va usullarni topish,
ularni amaliyotga tatbiq etish zarur [2].

Korxonalar tajribasidan foydalanish usullaridan
biri va ularning rivojlanishining kafolati sifatida
korxonalarda xodimlarni boshqarishning samarali
usullarini qo'llash va yangi usullarni izlashdir. Bizga
ma’lumki, korporativ boshqaruv - bu korxona o'z
magsadlariga erishadigan maqsadli jarayondir [3].

Xodimlarni boshqarish mohiyatan xo'jalik yurituv-
chi sub'ektni xodimlarning intellektual salohiyatini,
shuningdek, ularning har tomonlama imkoniyatlarini
hisobga olgan holda rivojlantirishdir. Bu menejment-
ning asosiy magsadi - insonning ob'ektlari va jarayon-
lariga, wularda ishtirok etish wuchun faoliyatga
gandaydir yo'l-yo'riq berish, kutilgan natijalarga
erishishdir. Menejmentga bo'lgan ehtiyoj, iqtisodiy,
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ishlab chiqarish jarayonlarining murakkabligi tufayli
ishtirokchilar soni sezilarli darajada oshganda paydo
bo'ladi.

Boshgaruv texnologiyasi va uni takomillashtirish
boshqaruv uslubiga asoslanadi. Boshqaruv uslubi - bu
0'z faoliyatida turli xil ijobiy, shuningdek, muammoli
nuqtalarda modellashtirilgan va shu asosda ishlab
chigarish jarayonida murakkab iqtisodiy, ijtimoiy,
texnologik munosabatlarni amalga oshirish shaklida
namoyon bo'ladigan ish usullari majmuidir. Bugungi
kunda korxonalarda muntazam va uzluksiz ish olib
borishni ta’minlash uchun ishlab chigarishda tarkibiy
o‘zgarishlarga erishish, ishlab chiqarishni diversifika-
tsiya qilish hayotiy muhim ahamiyatga ega. Bu
jarayon boshqaruvning yangi usullari va unga
asoslangan yangi texnologiyalarni yaratishni taqozo
etadi.

Albatta, jahon moliyaviy-iqtisodiy inqirozi hali
ham davom etayotgan bir paytda mamlakatimizda
inqirozning oldini olish va uni yumshatishning eng
muhim asosi yil davomida uzluksiz ishlashni ta’min-
lash, mavsumiy ishlab chiqarishni tashkil etishdan
iborat.

Ko‘p tarmoqli mavsumiy mahsulotlar ishlab
chigarishga ixtisoslashgan korxonalar maqomiga
erishish ishlab chiqarishni tarkibiy o‘zgartirish yoki
diversifikatsiya qilishning davomi hisoblanadi.

Ushbu tizimni joriy etish va rag'batlantirish
quyidagilarga asoslanishi kerak:

- korxonaning asosiy faoliyati bilan bir gatorda
go'shimcha faoliyatda xodimlarning tashabbuskor-
ligiga mustagqillik berish;

- xodimlarning innovatsion turdagi qo'shimcha
tadbirkorlik  faoliyati uchun imkoniyatlari va
tashabbuslarini o'rganish;

- xodimlarning intellektual salohiyatidan kelib
chiqib, ularni tadbirkorlik faoliyatining innovatsion
turlariga yo‘naltirish;

- qo'shimcha tijorat daromadlari
go'shimcha ish haqini belgilash;

asosida

UDC 656.13

- ayrim hollarda innovatsion tadbirkorlik
faoliyatini yagona hissa hisobiga rag‘batlantirish;

- yangi tizimni yaratish, albatta, uy hamkorligi
bilan birlashtirilgan.

Ushbu taxminlardan xulosa qilishimiz mumkinki,
xodimni boshqgarish uchun uning psixologiyasini,
ya'ni inson psixologiyasini yaxshi bilish kerak. Bu,
0'z navbatida, iqtisodiy jarayonlarni ganchalik to'g'ri
idrok eta olishlariga bog'liq. Albatta, oila tarbiyasi
mas’uliyati tufayli har bir insonda iqtisodiy
jarayonlar, iqtisodiy qiyinchiliklar yoki taqchillik
haqida ma’lum tasavvurlar mavjud bo‘lib, ular vaqt
o‘tishi bilan mehnatkashning iqtisodiy tafakkurini
shakllantiradi [4].

Iqtisodiy rivojlangan mamlakatlarda yoki tadbir-
korlik subyektlarida har bir fugaro o‘zining shaxsiy
hayotida shaxsiy hayot rejasiga ega bo‘lishi, izchil
iqtisodiy tafakkurga ega bo‘lishi kerak, bu esa
iqtisodly  muvaffaqiyatga  erishishning muhim
shartlaridan biri bo‘lib, faol hayotiy pozitsiyani
mustahkamlaydi va odamlarni hayotga undaydi.
hayotda o'z o'rnini egallaydi. tafakkur va iqtisodiy

psixologiyani yaxshi bilish, samarali iqtisodiy
boshqaruvni shakllantirishga yordam beradi.
Xodimlarning iqtisodiy ruhini yaxshi bilgan

rahbar ular bilan tez muloqot qila oladi, ularga ijobiy
ta’sir ko‘rsatish imkoniyatiga ega bo‘ladi.
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RESPUBLIKAMIZDAGI AVTOSERVIS KORXONALARINING SAMARALI ISHLASHIGA
TA'SIR ETUVCHI ASOSIY OMILLAR

Norqo’ziyev Akmal Baxtiyor 0’g’li, assistent Islomov Jamshid Baxriddin o'g'li, talaba
Jizzax politexnika instituti.

Tadqiqotning maqsadi avtoservis korxonalarining samarali ishlashiga ta'sir qiluvchi omillarni tahlil qilishdir.

O’zbekiston Respublikasi iqtisodiyotining turli

tarmoqlari

va butun iqtisodiy munosabatlar tizimidagi sifat

o'zgarishlarining hozirgi sharoitida alohida avtotransport vositalariga texnik xizmat ko'rsatish va ta'mirlash uchun
ishlaydigan zamonaviy avtoservis korxonalari muammosi aynigsa dolzarb bo'lib bormoqda. Avtoservis korxonalari ishiga
ta'sir etuvchi omillarning xilma-xilligi ularni tasniflashni qiyinlashtiradi va ularni o'xshash guruhlarga birlashtirishni talab
qiladi.

Kalit so'zlar : avtomobillarga xizmat ko'rsatish, texnik xizmat ko'rsatish, ta'mirlash, xizmat ko'rsatish stantsiyasi, ish
samaradorligi, harakatlanuvchi tarkib.

Lenb nccienoBanus - NPOAHAIN3UPOBATh (HaKTOPHI, BiUstomKe Ha 3¢ heKkTuBHYI0 paboTy aBTOCEPBUCHBIX MpeIpHUs-
TUil. B COBpeMEHHBIX YCIIOBHUAX KaUECTBEHHBIX U3MEHEHHUH B PA3IMUHBIX OTPACIAX 3KOHOMUKHU PecnyOnuku Y30ekucran
U BCEH CHCTeME SKOHOMHYECKHUX OTHOILICHUH OCOOCHHO aKTyalbHa MPo0JieMa COBPEMEHHBIX aBTOCCPBUCHBIX MPEATPHUs-
THH, 3aHUMAIOIINXCS 00CITY)KMBAHUEM U PEMOHTOM OTAEJbHBIX TPAHCHIOPTHBIX CpeACTB. PasHooOpasue (hakTopos, BIHs-
IOLMX Ha paboTy aBTOCEPBUCHBIX IPEANIPUATHIA, 3aTPYyAHAET UX Kiaccudukanuio 1 Tpedyer ux 00beJUHEHUS B TIOX0XKHE
TPYIIIIBL.

Kawuessle ciioBa: aBrocepsuc, odciyxuanue, peMoHt, CTO, onepaTHBHOCTD, OABUKHOI COCTaB.

The purpose of the study is to analyze the factors affecting the efficient operation of car service enterprises. In modern
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conditions of qualitative changes in various sectors of the economy of the Republic of Uzbekistan and the entire system of
economic relations, the problem of modern car service enterprises engaged in the maintenance and repair of individual
vehicles is especially urgent. The variety of factors affecting the operation of car service enterprises makes it difficult to
classify them and requires them to be combined into similar groups.

Key words: car service, maintenance, repair, service station, efficiency, rolling stock.

Respublikamizda avtomobilsozlik sanoati jadal
rivojlantirish bosqichidan o’tmoqda. Bunga Preziden-
timizning 2019 yil 18 iyuldagi “O’zbekiston Respub-
likasi avtomobils sanoatini jadal rivojlantirishga oid
go’shimcha chora-tadbirlar to’g’risida”gi PQNe4397-
sonli qarori qabul qilinganligi yaqqol misol bo’la
oladi.

Ushbu qarorda avtomobil sanoatini jadal
rivojlantirish va uning investitsiyaviy jozibadorligini
oshirishni ta’minlash, ilg’or xalqaro tajriba asosida
zamonaviy bozor mexanizmlari va boshqgaruv
usullarini joriy qilish, shuningdek, ichki va tashqi
bozorlarda raqobatbardosh ishlab chiqarishni yaratish,
xususan, yengil avtomobillar ishlab chiqarish hajmini
350 ming donagacha oshirish, aholining keng
qatlamlari uchun hamyonbop bo’lgan yengil avtomo-
bilning yangi zamonaviy modeli ishlab chiqarilishini
nazarda tutgan holda avtomobillarning modellar
qatorini yangilash, 2019 yil 1 oktyabrdan xaridorlar
tomonidan ilgari foydalanilgan o’zlariga tegishli
avtotransport vositalarini topshirish hamda ular
qiymatidagi fargni to’lash orqali mahalliy avtomobil-
larning yangisini xarid qilish imkonini beruvchi
«TRADE-IN» dasturini tadbiq etish nazarda tutilgan.
Ehtiyot qismlarini sotish va ekspluatatsiya qilish bilan
bog'liq xizmatlar to'plami bozordagi qattiq raqobat
sharoitida firmalarning raqobatbardoshligining hal
qiluvchi omiliga aylanadi. Shu munosabat bilan,
sotuvdan keyingi xizmat ko'rsatishni tashkil etish
zamonaviy avtomobilsozlik kompaniyalarining tovar
siyosatining ajralmas elementiga aylanib bormoqda
va uni korporativ avtoservis tizimi korxonalari
doirasida amalga oshiradi. Avtomobil ishlab
chigaruvchisi tomonidan tagdim etilgan
avtomobilning ishlashi ish paytida saqglanishi va
tiklashi mumkinligi sababli, sotishdan keyingi xizmat
ko'rsatish jarayoni kafolat va kafolatdan keyingi
texnik xizmat ko'rsatish va ta'mirlashni o'z ichiga
oladi.

Ilmiy manbaalarning tahlili shuni ko’rsatadiki,
avtoservis xizmatining rivojlanishiga ta’sir giluvchi 4
ta asosiy omillar mavjud bo’lib, har bir asosiy omil
tagomillar jamlanmasidan iboratdir.

Mazkur omillar va tagomillarning ichida asosiy-
larini aniqlab olishda sohaning malakali va sohada
ilmiy yutuqlarga erishgan xorij tajribasidan xabardor
quyidagi mutaxassislardan ekspertlar guruhi tuzildi:
TXK sifat nazorati muhandisi (ish staji-9 yil),
ta’mirlash ustasi (ish staji — 17 yil), soha muhandis
mexanigi (ish staji — 35 yil), 3 nafar texnika fanlari
nomzodi (ish stajlari — 26 yil, 29 yil, 32 yil). (1-
jadval).

Bundan tashqari, bozor sharoitida avtoservis
korxonasining samaradorligi ko'p jihatdan to'g'ridan-
to'g'ri va bilvosita ta'sir qiluvchi omillarga tasnifla-
nishi mumkin bo'lgan ba'zi tashqi omillarga bog'liq.
Bilvosita omillarga avtoservis kompaniyasining faoli-
yatiga bevosita ta'sir ko'rsatmaydigan omillar kiradi,

ammo ular hisobga olinishi kerak. Bularga bilvosita
ta'sir etuvchi omillarning quyidagi guruhlari kiradi:

- iqtisodiy omillar. Bularga inflyatsiya darajasi,
ishchi kuchining bandligi, foiz va soliq stavkalari va
boshqalar kiradi.

- siyosiy omillar. Jumladan, mamlakat davlat
siyosatining asosiy yo‘nalishlari, normativ-huquqiy
hujjatlarga mumkin bo‘lgan o‘zgartirishlar, tariflar va
savdo sohasida mamlakat hukumati tomonidan
tuziladigan xalqaro va davlatlararo shartnomalar va
boshgalar.

- texnik va texnologik omillar. Bularga fan va
texnika taraqqiyoti bilan bog‘liq bo‘lgan imkoniyatlar
kiradi, ular avtomobillarga texnik xizmat ko‘rsatish
va ta’mirlash sohasida zamonaviy texnologiyalarni
tezda qayta qurish, foydalanilayotgan
texnologiyalardan voz kechish vaqtini bashorat gilish
va boshgqalar.

1-jadval

[ Avtoservisning rivojlanishiga ta’sir etuvchi omillar ]
|

Avtomobillashtirish | . . Xizmat k|0’rsatish Avtoservisning

| [\vtomobilsozlikning Avtoservis Ishlab chiqarish Avtoservis
rivojlanishi ] donunchiligi | || texnika bazasi | |- korxonalaring
v asoslari bilan turlari
H bA\’Iltosemstga' ta'minlanganligi
0'lgan extiyo] Umumiy soliq P
— I siyosat Ishlab chiqarish- | | Avtosenis
Firmaviy H{ Ning mexaniza- korxonasi quwvati
I servisning tashkil SO tsiyalashganlik
etilganligi || daviatning darajasi
— ulushi Kafolatli xizmat Avtoservis
L{ Avtomobillarning tizimi — korxonalari
oshi Kiritilayotgan ixti igi
y | Xoryijiyg AViOSerS hodiin- ixtisoslashganligi
investitsiya _|arini_n_g malakasini
oshirish va qayta_ || Markazlashgan
tayyorlash darajasi marketing tizimi

Zamonaviy texno-

L| logik jarayonlar va

boshqaruv usullari-
ning qo’llanilishi

Xulosa qilib aytganda Xalq xo'jaligining barcha
tarmogqlarida iqtisodiy munosabatlarning o'zgaruv-
chanligi hozirgi sharoitda avtoservis korxonalarining
samarali faoliyatiga ta'sir etuvchi asosiy omillarning
o'zgaruvchanlik darajasi sezilarli darajada oshib
bormoqda. Shu o‘rinda shuni ta’kidlash kerakki,
avtoservis korxonalarini qayta jihozlash va rekonst-
ruksiya qilish birinchi navbatda intensiv deb atala-
digan omillar ta’siriga bog‘liq. Shu bilan birga, yangi
innovatsion texnologiyalarni ishlab chiqish va joriy
etish bilan bog'liq chora-tadbirlarni rejalashtirish va
amalga oshirish rejalashtirilgan, buning asosida
iste'molchilarga texnik xizmat ko'rsatish va ta'mirlash
bilan bog'liq zarur transport, birinchi navbatda raqo-
batbardosh transport xizmatlarini ko'rsatish mumkin
bo'ladi. shaxsiy foydalanish uchun transport
vositalari. Yuqoridagi omillarning avtoservis korxo-
nalari faoliyatiga ijobiy ta'siri samaradorligini
oshirish uchun korxonani rivojlantirishning davlat
darajasida strategik ustuvor yo'nalishlarini belgilash
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-bu borada mamlakatning uzoq muddatli siyosatini
belgilash zarur. iqtisodiyotning ushbu yo'nalishi:

- optimal tarkibiy qayta qurish;

- real investitsiya siyosati;

- fan-texnika taraqqiyoti yo'nalishlari;

- yuqori samarali iqtisodiy mexanizmlar.

Avtoservis korxonalarini optimal va samarali
tarkibiy qayta qurish iqtisodiy salohiyati yuqori, turli
o‘zgarishlar ta’siriga moslashuvchan hududlarga
asoslanishi kerak. Bu omillar qatoriga, bizningcha,
boshqaruv tamoyillarini qo'llashga yordam beradigan
quyidagi omillar kiradi:

- transport xizmatlari bozorida korxonaning raqo-
batbardoshligini oshirish;

- korxonaning iqtisodiy samaradorligini oshirish;

- xodimlarning, shu jumladan ta'mirlash
ishchilarining malakasini oshirish;

- korxona xodimlarining ijtimoiy faolligini ma'na-
viy va moddiy rag'batlantirish;

- mehnat natijalarini rag'batlantirishning samarali
mexanizmlarini ishlab chiqish va joriy etish;

- ishlab chiqarishning innovatsion usullari va
usullarini ishlab chiqish va qo'llash.

Avtoservis korxonalarining rivojlanish darajasi va

YK 656.1

dinamikasiga har bir omilning tabiati va ta’sir dara-
jasini o‘rganish ishlab chigarishning katta zaxiralarini
aniqlash, uning samaradorligi va raqobatbardoshligini
oshirish imkonini beradi. Avtoservis korxonalariga
ta'sir etuvchi omillarning samaradorligi murakkabligi,
imkoniyatlar majmuasini yaratish va ulardan foyda-
lanish, birinchi navbatda, yuqori texnologiyali,
avtoservis korxonalarining innovatsion salohiyatini
oshirish hisobiga ta'minlanadi. avtoservis korxonalari-
ning umumiy aktivlarida intellektual mulk.
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ABTOMOBWLJIAPHUHT IXTUET KUCMJIAPTA BYJTAH TAJIABHH
TAKOMWIJIALLITUPHULI

AnunoB O.K., 3yxyposa JI.M. Ku33ax monutexHuka HHCTUTYTH

Ymby Makonana ululad YUMKUITAH TaBCHAJIAp acOCaH aBTOTPAHCIIOPT BOCUTANAPUHU TYpJU UKJIUM IIApOUTIApUIA
SKCILTyaTallusl KUIUII AaBpUa MEbEPUM KYpcaTKUUNapHU Ba 3XTUET KUCMIapra OyiraH TanaOUHU TabMUHIAIArU Gao-

JIMATAHYU OIOUPUINTa XU3MaT KUJIaau.

KauuT cy3aap: aBToMOOHI, XM3MAaT KYpCaTulll, UKJIUM, cudar, kaoaT, KypcaTKud, MUKIOP.

B aroii craThe IpuBEJICHA pa3pa60TKa METOJUYCCKUX peKOMeHHaHI/Iﬁ 1 IPUMCHCHUS UX PE3YJIbTATOB B IIPOU3BOJACTBO
B ICJIKIX YCOBEPUICHCTBOBAHNS BO BpPEMHUS SKCILUTyaTallud U oOecrneucHre 0e30MacHOCTH JAOPOXKXHOT'O ABUIKCHHSA aBTOMO-

OMITHOTO TpPaHCIIOPTa

KawueBsble cj10Ba: aBTOMOOMIIb, TEXHUYECKUX 00CITY)KOBaHHMs, KAUECTBO, FApaHTHs, TOKA3aTEIH, KOJTHYECTBO.

This paper provides designing methodical recommendations and using there results to improve traffic safety in

transport.

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

V36exucTon PecnyOnmkacuaa aBTOMOOHMIICO3ITUK
CaHOATUTa acoC COJNIMHTaHINTd MamiiakaTuMu3aa
ABTOMOOWMJIIApD COHMHHM KECKHH OPTHO KETHIIHra ca-
0a6 Oynmu. by »sca ¥3-y3uman aBTOMOOWIUIApra
KypcaTnnaéIral TeXHUK XU3MaT CH(aTH Ba MaTaHs-
THHU KYTapUIIHU Tanad 3TAU. ABTOCEPBUCIAPHH
OapKapop HIILIANIN Ba YHIATW WII YHYMHHU OpPTTH-
PHII YYYH TOMMHUI W3JTaHUNUIAP OO OOPHII Kepak.
[y >xymnagaH ymoy HIMHA Makojajga XaM aBTOMO-
OmutapHu KadoyaT maBpuia MIUIATHIAIUTAH dXTHET
KHCMJIap capUHH XUCOOJIANTHN TaKOMHJUIAIITHPHII
OpKaJM aBTOCEPBUC KOPXOHACHHU WII YHYMHHU
OIIIMPUII Ky3/1a TYTHITaH.

AptoMOOWIITapHU KadonaTr gaBpu  aBTOMOOWI
unuiad YMKapyBYM KOMITAHUS TOMOHWIAH Oenruia-
Hanu. By maBp Typam KommaHusuiap aBTOMOOMIUIApH
VYyH Typiiuda 0yica XaM, JIEKUH OelTuIIaHTaH mapT-
nap nesipnu Oup Xxwi. Macaman kadonatiau Xu3Mar,
ABTOMOOWJI TYFPH DKCIUTyaTalusl KWIMHHO, BaKTHAA
TEXHUK KYPUKIAH YTKa3uO TypuiraH XoJaTAarnHa

aman Kwiagu. OiHanap, pe3uHO-TEXHUK Oyromuiap Ba
Te3 eHwnnd KeTyBuM JeTajuiapra kadonaT Oepui-
Maiau.

ABTOCEpBUC KOpXOHAacuaa KadoyaT TaBpH yIyH
UIUTATHIAANTaH XTHET KUCMIIap eTapiinda TabMUH-
naHrad Oynmwmu mapT. Hocosnuk Ba Oy3wimuimiap
Oyiirua keauO TyIIagWraH ap3jap Ba yjiapra HIna-
TUIUIIN Kepak OYiraH 3XTUET KHCMIIAp TypH Ba CO-
HUHY OJIIMHJAH OWJIMII aH4a Mypakkad macana. by
MacajlaH! XaJl dTHIIa KadonaT JaBpu aMayl KUIagT-
rad 30...40 aBromMoOWIHU Ky3aTyBra onuHaau. Kysa-
TYB JIaBpU aBTOMOOWII COTUITaHaaH Oonurad kadonar
JABpHU TyraryHra Kajgap XxucooOnanaiau. byHna Tyiuk,
aHWK Ba WIIOHWIM MabIyMOTJap OJHII YIYH aBTO-
CepBUC KOpXOHAcHWIa KypcaTmiaéTraH XH3MaTiap
cudatiy, SXTHET KUCMIIap OMJIaH TabMHHIAHTAHIINK
JApaXacH IOKOPH, XHCOOTa OJIHII Ba XYXKXKAT UILTAPH
AHWK IOPUTWINIIN Kepak.

AptomoOumHUHT Kadomar naBpuaa 100 aBTomo-
O y4yH XpcoOra OJIMHTaH JIeTaJIapHU Oy3HJIHIITa-
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ya OynraH unuiamm MoOaiHuaa ypTada Tanad dTuia-
JIMraH 3XTUET KUCMIIAp COHHM KyHuaaruya xucoOJiaH-
anu:

%k
H,, - L,,,*100 (1)
LH
AliHaH MabIymM Ouwp HOMJard Jeramiap

CTHIIIMOBYMIIUTHHY OJIMHH OJHII YIYH, aBTOMOOWII-
napHuHT Kadonat maspuga 100 aBTomMoOWNI Y4UyH
UIUTATUIAANTaH JeTAUTAPHN XUCOOmaga NIOHWIN-
JUK SXTUMOJUIMTH KYPCATKUYM 0L HHU XHCOOra ONHII
kepak. YHzaa kadosat napuga 100 apToMoOMI yayH
Tanad JTWIAJWIaH JTWIAAUTAaH JXTUET KUCMIIApHH
UIITOHWINIIUK SXTUMOJUTHTHHU XHUCOOTa OJraH XOJaa
KyWuaarnya aHuKJIa MyMKHH:
H, =Hep+U,Hep @

Ky3atyB octuparu aBTOMOOWIIApHH Oab3u Je-
TaJUTAPH IOKOPY WIIOHWIMIIMKKA 3Ta OYITaHINTH ca-
0abmu xacdonmat maBpuaa ynapjaa Oy3wWJIUII Ba HO-
CO3NMUKIIAp Ky3aTwnMmaiau. by pmeranm kadonar
JaBpuia yiap Y4yH OynmamuraH SXTHEKHU peka-
JAIMTHPHII IIAPT AMAC JIETaHU HMAC.

Kadomar naBpuna kepak Oynmamauran 3XTHET
KACMIIApHH Oy3WIINII OyIMaran TakIupAa MIIOHWIN-
UK DXTUMOJUIMTH O HU XHcoOra ojira Xoijga
KyWuaarnya aHuKJIa MyMKIH:

100* L
Hy=——* 3)
Ho

Tanab sTunagurad SXTHET KUCMIIAD HOMIIApH Ba
COHMHHU peXaJalliTUPUII YY4yH aBTOCEepBHUCHa, Kado-
JaT JaBpHia XM3MaT KypcaTwiaéTraH Ba TabMHpIIa-
Ha€TraH aBTOMOOWIUIAP COHMHU OHITUII 3apyp.

Taxpubanap UIyHH KypcaTaguKd, aBTOMOOWII
arajapu aBTOMOOWIIIApUTA TabMHUpJAII Ba TEXHHUK
XHM3MAaT KYPCATHII HILIAPU YUYH aKCAPHUAT XOoJuIapaa
aBTOMOOWJUTAPUHU COTUO OJITAH JKOWIApUAaru TeX-
HUK XW3MaT KypcaTulll CTaHIysuiapura Oopaaumap.
Jlexun Gab3u Xoiapja TEXHHK XH3MAT KypCaTHII
CTaHIMsicura Uyn-ifynaxkaid kupub yTaguraH aBTOMO-
Owtap xam yupad Typaau. Wun naBomuna kadoar-
M XU3MaT N, - ydyH Hyn-iiynaxaii KupuO YTyBUH
asromobOmsutap 30...40 % HU TalIKWII KAIAIU, YHIA:

N, =(1,30...1,40 )N, (4)

[yanait Kuimub, FOKOPUAATH YCYJ OPKAIH aBTO-
MOOWJITApHUHT KadosiaT maBpuza HILIATAIAIUTaH
9XTUET KHCMIIap capPUHU, HIIOHWIHIAK X THMOJLIH-
THHM XHcoOra oJjraH XojJa ONTHMal paBHIIIA
XHco01a MyMKHUH.

Bbozop mkrncoanéru mapoutuaa 3XTUET KUCMIIAP
Oyiinua Oepunamuran OYIOPTMAHHUHT OSHT KyJai
Xa)KMHTa Ba YHU OJIMO KEJIHII JaBpUra Karra YbTuoop
Oepwnaau. Arap WHn JaBOMJIa UILIATWIAIUTAH IXTH-
€T KHCMJIapHU XaMMacu OupjaHuWra o0 KeJIuHCa,
ylnapHu oMOOp/a cakjaml Y4yH XapaxaTiap XaJJaaH
TalIKapy OIWO KeTaJu, YyHKU KaluTayl MalJyariap
TYIHUK Xapakartaa OynMaiina Ba oMOOp MaWIOHHIAH
yaymin Qoitnananmnmaian. [lyrnait ka6, kepak-
U OXTUET KUCMJIAp 3aXUPACUHHM KHYHMK XaXMJa Ba
KaTTa JaBpHAIMKIApAa ONu0 Kenui Kymnaid. AMMO
OyH/Ja TallWII XapakaTd Ba KyIIMMYa Xapakariap
Ol U XaM/ia UCTEhbMOUMIAp KaTTa XaxMmIa Ooiau-

raH MOJUIApU y49yH OepuiaguraH MOJHMSBHN MMTHE3-
JaH MaxpyMm Oymamunap. Illymap ca6abnm, onub ke-
JMHAJNTAH SXTUET KUCMIIAp MapTHSICHHUHT Xapaka-
TUTa Ba ONUO KENWII NaBPUIIUTATa UKKATA OMIIT
Oupnait Tabcup 3TaAN:

-OyropTMaHu OJTMO KEJHII YYyH KeTaJuraH xapa-
xKatiap;

-3aXUpaHH CaKJIall yIyH KeTaJuTaH XapaxaTiap.

OXTHET KUCMIIAp 3aXupa XaKMHHH Ba OyropTMa
OepHIll BaKTHHU aHWKJIANI YYYH OJIUH JKajBal ycy-
JTUIaH TOPTHO, TO Mypakka® WKTUCOIUI-MaTeMAaTHK
ycyJutaprada, Xxap Xl ycymap KyUTaHuIa .

Hkrucomuii-MaTeMaTuk ycyJuiap SHr Kynaid (orr-
TUMaJ), SXTUET KUCM XAKMUHHM Ba OyropTMma Oepuil
JNABpUILUTUTUHYA aHUKJIAIIra KapaTwirad. by ycyn
iapTura Kypa, OUTTa NETaHU OJIUO KEIWII Ba YHU
CaKJIalll y9yH XapakaTjap HUFUHIUCH SHT KaM (MH-
HUMaJ) OYITHIIN Kepak.

OmOoprapaa By)Kyara KeJaJuraH eTUIIMaiIuran
éku capdraHMaiuran dXTUET KUCMIIap HOMCHKJIA-
TypacwHH ¥3 BakTUIa OapTapad 3THUII 3aXUpaHH IIa-
KJUTAHTHPHII Ba Ha30paTian TH3UMHTa OOFIIHK.

ABroMoOmmIapaa kadonar maBpuma Oy3wid-
[UIAPHH OJUHU OJIUII Y9yH, MyHTa3aM Ba TapTHOJIN
paBHIIa ABTOMOOWMJIHUHT TEXHUK XOJIATHHU TCKIIHU-
pu6 OGopwuir 3apyp. ByHUHT ydyH aBTOCEpBUC KOPXO-
Hacu Oapua Kepakiu ac000-ycKyHanap, JUarHOCTHK
CTCHJIAp Ba TEXHOJIOTUK JKUXO03Jap OWIAaH TabMUH-
JMaHraH Oynumm Kepak. ByH&maH Tammkapu aBTOMO-
Owmutapma kadonaT JaBpuma SHT Kym ydpaérraH
HYKCOHJIApHH YpraHuO, yJapHU OJIMHU OJHIN OYin-
ya Taadupiap UIuIad YUKW 3apyp. byHnaH ky3nan-
TaH Makcaj aBTOCEPBHC KOPXOHACH OMOOpHUAAru
9XTUET KHCMIIAP 3aXUPACHHU IIIy MabIIyMOTIap aco-
CHJIa TYFPH TAIIKWJI KWIKII Ba aBTOMOOWJIIapIa Ka-
¢domar pmaBpmma HHr Kym y4ypa€TraH HYKCOHJIap
XaKuJa aBTOMOOWJ uNIIad YWKApyBYM 3aBOJHH
xabapAop KWINII OpPKAIM MAaBXKYJA KaMYHIHKIApHH
Oaprapad stummup. Illaxcuit aBTomMoOMII 3ramapu
KYIMHYa CEpBUC KOpXOHAJapHra KUpPraHIapuia aB-
ToMOOMI OYyiinva OakapuiiaauraH WILJIApHU TaHIad
Vrkazamunap. ByHmaii xomarmap kadonar maBpuia
OYyNUIIN KATHUSH MaH JTIIUIIN KePaK, YYHKH alipuM
HYKCOHJIAp TEKIMUPWIMAH YTHO KETUIIH MYMKHUH.
[y cababmu xadonaT naBpua CEPBUC KOPXOHACHUTA
KHpTaH xap OWp aBTOMOOWJIHWMHT arperat Ba TH3HM-
Japu Oyiinya TEXHHK HA30paT HMIUIAPU YTKA3HIIHIIHN
mrapt. JlyHEHMHT aBTOMOOWIJICO3IHK coXacu Oyinda
SHT WJIFOpP Mamiakatiapugan Oupu Oynran ['epma-
HISIZIa aBTOCEPBUC KOPXOHACHUTA KUpPraH Xap OHup aB-
ToMOOMN (axcuid €Ky JaaBlaT aBTOMOOWIH, Kadoiart
JaBpuja Ba YHAAH KEWWH) TYJIaluruya TEXHHK
KYpUKIaH YTKA3WIWIIKA IIapT KWwinh OelruiaHraH
[39]. Bynnan x¥y31aHran acocuil Makcall MHCOHJAp
xaéTH XaB(CU3IUTUHYE TAbMUHJIAII Ba YIAPHUHT aB-
TOMOOWJUTAPHHYU Y30K HIJUIap JaBOMHA HIIOHWIH
XM3MAT KWIWIIMHA TabMUHIAIIAAH Xamaa (upMma-
HUHT MaBKEHUHH OLIMPHIIIAH HOOPAT.

Kadonar naBpuma yupaiiguran Oy3uiumuiap Typ-
nu4Ya Oynumura KapamacnaH, kadonaTid XHu3Mar
(bakaTriHa KOHCTPYKIIMOH Ba TEXHOJIOTWUK cababmaH
BYXYJIra KelraH Oy3miIHIuIapra KypcaTuiiaim.

ABTOCEPBUC KOPXOHAJAPHHU IOKOPHU Japaxkaliaru

128



Me morchilik va qurilish muammolari

2022 (un, Nel coH

AHMKJIMKKA dra OYJraH qUarHoCTUK CTEHJIap Ba TeX-
HOJIOTHK JKMX0371ap OWiaH TabMUHJIALL, HIIYHIap
MaJlaKaCHHU MYyHTa3aM OMIMpHO OOpHII, SBHU yJap-
HU WIFOp MamJakamiap Taxpubamnapu OwiaH Ta-
HUIITHPHII, KepaK 0¥ica yIapHU 4eT MamilakaTiapaa
VKU y4yH 100o0puIl Kabu TaaOupiap 3apyp XHCO-
Onanamu. FOxopuaa KenTHpWITaHJIAPHUHT Oapdacu
aBBaJO Xu3MaT cH(ATHHM SXUIMIAHUIINTA, XH3Ma-
Tap TaH HApXJApHHU KaMaWWIINra, aBTOCEPBHC
KOPXOHACHUHH WII YHYMIOPJIWTHHU OIIUINUTA Ba IIY
OpKalli aBTOMOOMWJ WIIad YHKApyBYM 3aBOJIHU
oOpycu Ba JapOMaJMHHU OIIWIINTa, OXHUP OKUOAT
MaMJIaKaTUMHU3 aBTOMOOMJI CAHOATHHU TOOOpa PUBO-
JKITAHWIIHTA OO Keaan
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IQTISODIYOTNING QURILISH TARMOG‘IDA EKOLOGIK MUAMMOLARI
VA ULARNING YECHIMLARI

O‘razaliyev Faxritdin Baxritdinovich, accucrent. Jizzax politexnika instituti

Magqolada hozirgi kunda mamlakatimizda qurilyayotgan yangi imoratlar atroflarini ekologiya va global iqlim
o‘zgarishlari bilan bog‘liq muammolar oqibatlarini mintaqamizda ishlab chiqarishini buyurtmachi korxonalar tomonidan
ishlab chigilayotgan ekologik toza maxsulotlar to‘g‘risida bayon qilingan.

Kalit so‘zlar: iste’molchilar, qurilish materiali, ekologiya va global iqlim, mintagaviy hamkorlik, aniq mexanizm,
tabiatni muhofaza qilish, normativ-huquqiy hujjatlar, toza materiallar, texnologiya, suv, gaz, elektr energiyasi, axlat

chiqindilar, tosh, yog‘och, qum, xavfsiz bo‘yoqlar.

B crathe pacckaspiBaeTcsi 00 HKONOTHYECKH YHCTBIX MPOAYKTaX, pa3pabaThIBaeMBIX MPEANPUATHIMHU-3aKa3UMKaMHU
JUISL IPOU3BOJICTBA B HAILIEM PETHOHE, O MOCIEACTBHAX MPOOIEM, CBI3aHHBIX C 9KOJOTHUEH U II00aIbHBIMUA N3MEHEHUSIMU
KJIIMAaTa BOKPYT HOBBIX 3[aHUH, CTPOSIIMXCS B HAILICH CTpaHe B HACTOSILEE BPEMSI.

KuroueBble cjioBa: OTPEOUTENH, IPOU3BOIUTENN CTPOUTENILHBIX MaTepHAaIIOB, SKOJIOTHS U III00aNbHBIA KIIUMAT, pe-
THOHAJIbHOE COTPYIHHUYECTBO, I€COg, OXpaHa IMPHUPOJbl, HOPMATUBHBIE JOKYMEHTHI, YUCTbIE MaTE€pHajbl, TEXHOJIOTHH,
BOJa, Ta3, JIEKTPHUIECTBO, MyCOPHBIE OTXObI, KAMEHb, IEPEBO, MIECOK, OE30I1aCHBIE KPACKU.

The article tells about environmentally friendly products developed by customer enterprises for production in our
region, about the consequences of problems related to ecology and global climate change around new buildings currently

under construction in our country.

Keywords: consumers, manufacturers of building materials, ecology and global climate, regional cooperation, recog,
nature protection, regulatory documents, clean materials, technologies, water, gas, electricity, garbage, stone, wood, sand,

safe paints.

Hozirgi kunda qurilishning ekologik muammolari
tobora dolzarb bo‘lib bormoqda. Katta jarimalarni
to‘lamaslik uchun nafagat iste’molchilar, balki
qurilish  ishlab chiquvchilar ham wular bilan
kurashmoqda. Ekologiya va global iqlim o°zgarishlari
bilan bog‘liq muammolar oqibatlarini mintagamizda,
jumladan, yaqqol sezayapmiz. Bu masalaga yechim
topish bo‘yicha barcha sa’y-harakatlarimizni o‘zaro
birlashtirish lozim bo‘ladi. Bu yo‘lda ta’sirchan
mintaqaviy hamkorlikning aniq mexanizmlarini joriy
etishni magsadga muvofiq, deb hisoblaymiz.

Qurilish sohasida tabiatni muhofaza qilish va
ekologik yondashuvlarga e’tibor qaratib, sezilarli
o‘zgarishlar yuz  bermoqda. = Mamlakatimizda
ob’ektlar qurilishini qonunchilik darajasida tartibga
soluvchi bir qator normativ-huquqiy hujjatlar mavjud.

Ishlab chiquvchilar tabiatga salbiy ta’sirni
minimallashtirish uchun muhim bo‘lgan ekologik
toza materiallar va texnologiyalardan foydalangan
holda ushbu qoidalarga rioya qilishadi.

Qurilish kompaniyalari ekologik texnologiyalar-
ning quyidagi tamoyillariga rioya qilishadi:

— qurilish paytida ekologik toza materialdan

foydalanishni;

— energiya tejaydigan qurilish texnologiyalarini
qo‘llashni;

— uy-joy ortimal mikroiqlim yaratish;

— suv, gaz, isitish va yelektr energiyasini iste’mol
qilish uchun iqtisodiy tizimlarni ishlab chiqish;

— qurilish  paytida axlat chiqindilarini
kamaytirishni va keyinchalik ularni qayta ishlashni.

Qurilish ekologiyasida ishlatiladigan asosiy prin-
siplardan biri bu tabiiy materiallardan (tosh, yog‘och,
qum, to‘qimachilik) foydalanishdir. Ular mukammal
uy-joy estetik ko‘rinishini yaratish, xavfsiz bo‘yoqlar
foydalanish. Shuningdek, ishlab chiquvchilar izolya-
tsiya materiallari, devorlar va metall-plastik derazalar
uchun issiqlik izolyatsiya materiallaridan faol
foydalanadilar, bu esa uyning tashqi tovushlardan
ishonchliligi va himoyasini oshiradi, shuningdek
isitish va elektr energiyasini kamaytiradi.

Yoritish moslamalari orasida eng keng tarqalgan
va ommabop energiya tejaydigan lampalar bo‘lib,
ular elektr energiyasini sezilarli darajada tejaydi va
ishlov berish paytida odamlar va tabiatga salbiy
ta’sirini kamaytiradi. Yaqinda tuproqning ifloslanishi
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muammosi majburiy chiqindilarni yo‘q qilish yo‘li
bilan hal qilindi.

Shaharda qurilishning ekologik masalalari, ishlab
chiquvchilar oldiga kichik hududda turar-joy binola-
rini qurish uchun ma’lum talablarni yaratishni maqsad
qilib qo‘ydi. Bu qurilishda muayyan ekologik
muammolarga olib keldi.

Ko‘p miqdordagi chigindilar ekotizimga, suv
sifatiga va allagachon ifloslangan havoning tozaligiga
sezilarli ta’sir ko‘rsatdi. Uylar atrofidagi o‘simliklar
asfalt bilan almashtirildi.

Qurilishdagi ekologik muammolar, Zamonaviy
qurilish va shahar infratuzilmasini rivojlantirish
ishlab chiquvchilar uchun ikkita vazifani bajaradi:
gisqa vaqt ichida turar-joy majmuasi ob’ektlarini
qurish va ularning atrofidagi ekotizimni saqlash.
Kompaniyalar faoliyatining rivojlanmagan nazorati
qurilishda bir qator ekologik muammolarni keltirib
chiqaradi. Har biri haqida gisqacha:

— transport tizimining haddan tashqari yuklanishi
havoni sezilarli darajada ifloslantiradi;

— qurilish chiqindilari va maishiy axlatlarning
ko‘payishi, shuningdek qurilish maydonchalarining
ifloslanishi;

— atrof-muhitning ifloslanishi va tuproqdagi neft

chigindilari  konsentratsiyasining oshishi tufayli
yong‘inlarning paydo bo‘lishi.
Bularning  barchasi  atmosferaning umumiy

holatini va gidrologik vaziyatni sezilarli darajada
kuchaytiradi.

Sanoatning faol osishi, yoqilg‘ining yonishi
tufayli qo‘shimcha issiqlik yaratilishi tufayli
shaharlarda umumiy iqlim yaratiladi, bu shahar
atroflariga qaraganda ancha iligroq. Bu nafaqat
bahorning ilgari kelishiga, tabiiy ritmlarning
urilishiga, balki aholi sonining ko‘payishiga ham
ta’sir giladi.

Inson faoliyati va qurilishi jarayonida ekologiya-
ning deyarli barcha sohalari zarar ko‘rdi, mexaniza-
tsiyalash va kimyoviylashtirish nafagat atmosferani,
balki tuprogqni ham sezilarli darajada ifloslantiradi,
chunki kimyoviy chiqindilar yerga joylashadi. Shu
munosabat bilan, hatto shaharlarni faol ko‘kalamzor-
lashtirish, bog‘lar va  xiyobonlarni yaratish
atmosferani tozalashga dosh berolmaydi, chunki
o‘simliklar shunchaki ifloslangan tuproq bilan
zaharlanadi.

Bu omillarning barchasi nafaqat qurilish sohasida
ekologiyani yaxshilash masalasini ko‘taradi. Shuning-
dek, yaqin kelajakda vaziyatni hal qilish yo‘llarini
shoshilinch izlashga yehtiyoj bor.

Qurilish sohasidagi ekologik muammolarni hal
qilish uchun har yili yangi yechimlar topilmoqda.

YK 629.01

Shahar atrof-muhitni ko‘kalamzorlashtirish. Ekil-
gan daraxtlarni parvarishlash, xiyobon va bog‘lar,
maysazorlar yaratish uchun ommaviy axborot vosita-
lari va mehnat jamoalarida ma’naviy va targ‘ibot
ishlarini olib borishdan iborat. O‘simliklar mubhiti
havoning ifloslanishi va tuproq eroziyasi muammola-
rini qisman hal qiladi, bu shaharning umumiy
ekotizimini sezilarli darajada yaxshilaydi.

Ekologik toza transport vositalaridan foydalanish
magsadga muvofiqdir. Ko‘pgina mamlakatlar allaqa-
chon ekologik toza transport vositalariga qat’iy
o‘tishni boshladilar, ichki yonish dvigatellarini jamoat
transportida elektr bilan almashtirdilar. Bu atmosfera
sifatini sezilarli darajada yaxshilaydi. Hozirgi vaqtda
rezina shinalarni muqobil ekologik toza materiallar
bilan almashtirish muammosi hal gilinmoqda.

Chiqindilarni yo‘q qilish muammosi qurilish
goldiglarini qayta ishlashda ishlab chiquvchilarni
alohida saralash va nazorat qilish yo‘li bilan hal
qilinadi.

Umumiy ekologik madaniyatni tarbiyalashga
qaratilgan  chora-tadbirlarni amalga oshirishdan
iboratdir.

Davlat darajasida qanday harakatlar gilinmasin va
ekologik qoidalarni buzganlik uchun ishlab chiquv-
chilarga qanday sanksiyalar qo‘llanilmasin, fuqarolar
0‘z hayotlarida normal ekologiya holatini saqlash
muhimligini anglamaguncha hamma narsa behuda
bo‘ladi.

Bugungi kunda Dbutun dunyoda ekologik
muammolar hal gilinmoqda. Muammolarni hal qilish
ekologiya va qurilishni birlashtirish fanida yangi
formatlarni talab qiladi. Rivojlanish sohasida vaqt
o‘tishi bilan tabiatni muhofaza qilishning ahamiyati
to‘g‘risida to‘liq tushuncha paydo bo‘ladi. Ammo
hozir ham tobora ko‘proq korxonalar ekologik
texnologiyalarni afzal ko‘rishadi, resurslarni oqilona
sarflashga va ekologik zararni minimallashtirishga
intilishadi.
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N3YYEHME BJIMAHUA SKCIUITYATAIIMOHHBIX ®PAKTOPOB ABTOMOBWISI HA ATII
METOJOM 2KCIIEPTHOH OIIEHKH

MamaeBa Jlenue MaHcypoBHa, CTapIIHii IPETIOAOBATEND
Hcaomos lllep3oa JmkyBBaTOBHY, CTAPIINIT IPETIO0BATEH
JIKU3aKCKUH OJUTEXHUIECKU I HHCTUTYT

B craTtbe paccmaTpuBaeTcs BIMSIHUE SKCIUTyaTalMOHHBIX ()aKTOPOB aBTOMOOMIIS Ha TOPOKHO-TPAHCIIOPTHBIE MPOHC-
IIECTBUSI METOJOM PAaH)KMPOBAHMS AHKETHBIX NaHHBIX. B KauecTBe 3KCIUTyaTalMOHHBIX (haKTOPOB, BIMSIONIMX Ha 0e3-
OIAaCHOCTh JBIDKEHHS B CTAaThE AHAIM3UPYIOTCS Takue (DaKTOphl, KaKk rabapuTHbIE pa3Mepbl, TEXHHYECKOE COCTOSHHE,
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TATOBBIC U TOPMO3HBIC Ka4€CTBa, MAHECBPECHHOCTD, y,I[O6CTBO pa6oqero MECTa BOJUTEIA U 3JICMCHTBI HaCCHBHOﬁ, nocie-

aBapUITHOM M 3KOJIOTUYECKOi 0€30MacHOCTH.

KirioueBble cJI0Ba: SKCIUTyaTaIys, SKCIepT, KOAGHUIHESHT KOHKOPIALHH, TPAHCIIOPTHBIC CPEACTBA, IKCILTYaTaIIHOH-
Hble (HAKTOPBI, CKOPOCTh aBTOMOOWJISI, YIPABISIEMOCTh, TATOBas NTUHAMHKA, YCTOWYHUBOCTH, MPOXOAMMOCTb, IIABHOCTh

X072, KoM(OPTaOENbHOCTb.

Avtomobil ekspluatatsion faktorlarini ythga ta’sirini ekspert-so’rov metodi orqali o’rganish
Magolada ekspert-so’rov usuli bo'yicha avtomobilning ekspulatatsion faktorlarining yo'l-transport hodisalariga ta'siri
ko'rib chiqilgan. Yo'l harakati xavfsizligiga ta'sir qiluvchi ekspulatatsion faktorlar sifatida avtomobilning gabarit
o'lchamlari, texnik holati, tortish va tormozlash sifati, manevr hususiyati, haydovchi ish joyining qulayligi va passiv,
avariyadan keyingi va ekologik xavfsizlik elementlari kabi faktorlar tahlil gilinadi.
Kalit so’zlar: ekspert, konkordatsiya koeffitsenti, yo'l-transport hodisalari, transport vositalari, harakat xavfsizligi,
ekspluatatsion omillar, avtomobil tezligi, boshqaruvchanlik, tortish dinamikasi, turg’unlik, o’tag’onlik, yurish ravonligi,

qulaylik.

Study of the influence of operating factors of a vehicle on accident by the method of expert evaluation
The article examines the influence of the operational factors of the car on road traffic accidents by the method of
ranking personal data. As operational factors affecting traffic safety, the article analyzes such factors as overall
dimensions, technical condition, traction and braking qualities, maneuverability, convenience of the driver's workplace
and elements of passive, post-accident and environmental safety.
Key words: factor, expert, coefficient of concordance, road accidents, vehicles, traffic safety, operational factors,
vehicle speed, handling, traction dynamics, stability, cross-country ability, ride smoothness, comfort, vehicle volume

BBenenue. B Hacrosiiee BpeMs BO BCEM MHUPE
HaONIOTAaeTCsl TIOBBIICHUE YPOBHS ABTOMOOMIIM3a-
IIUHM, YTO XapaKTePHO TaKxke u Uil PecyOmuku Y3-
Oekucran. [Ipobrmema aBapuHOCTH HAa aBTOTpPAHC-
nopte mpuobpena ocoOyr0 OCTPOTY 3a MOCIEAHUE
roJpl B CBSI3U C HECOOTBETCTBHEM CYIIECTBYIOIICH
JIOPOYKHO-TPAHCTIOPTHOM HWH(PPACTPYKTYPHI TMOTPEO-
HOCTSIM OOIECTBa M TOCYAAPCTBA, HEIOCTATOUYHOU
3¢ GEKTUBHOCTRIO  (DYHKIIMOHHPOBAHHUS  CHCTEMBI
obecriedeHusi GE30MACHOCTH JOPOKHOTO JIBHYKCHHS,
KpaliHe HU3KOM JUCIHUIUIMHON YYaCTHUKOB JIOPOKHO-
IO JABKCHUSL.

Bospacraromasi MHTEHCHBHOCTH  OKCIUTyaTalluu
ABTOTPAHCIIOPTHBIX CPEACTB M CYIIECTBEHHBIH POCT
UX YHUCIIa COMPOBOXKIAeTCs BCE OOJIBIIMM MacIiTabom
HETaTUBHBIX Bo3jaekcTBUi. K dnciy Hambonee oTpu-
aTeNbHBIX (HaKTOPOB, 00YCIOBIEHHBIX aBTOMOOWIIH-
3amuei, OTHOCATCSI JTOPOKHO-TPAHCIIOPTHEIC IPOUC-
mectBus (JTII), ux mnocneacTBusi, XapakTepHU3ylo-
[IMeCs] PaHCHHUSMU W TUOENBIO JIIOACH, MaTepHhaib-
HBIM ymiepOboM OT HOBPEXKICHHUS TPAHCIIOPTHBIX
CPEZCTB, TPY30B U T.II., @ TAKXKE OTPUIATEIEHOE BIIH-
SHUE Ha OKPYKAIOIIYI0 CpPEAy, BBI3BIBAIOIIEE HEH3-
0e)xHOe yXy/IIeHUE dKOJIorHuecKoit o0ctaHoBkH [1].

Ha moporax (GyHKIHOHHPYET CIOXKHAS COIMANb-
HO-TEXHHYECKasi CHCTEMa, MPEACTAaBISIOmas coOoi
COBOKYITHOCTh YYaCTBYIOIINX B JIBI)KCHHH IEIIEXO-
JIOB, TIACCAKUPOB M PA3IUYHBIX THIIOB TPAHCIOPTHBIX
CPE/CTB, YIPABISIEMBIX «BOAUTEISIMIY», HA3bIBAEMast
JIOPOXKHBIM ABIKeHHeM [1].

Crennduka 1 0cOOSHHOCTH MPOOIEMBI JIOPOIKHO-
IO IBWKEHHSI OOYCIIOBIICHBI, NPEKAE BCEro, CHCTe-
Mo ABIIC.

B3aumocBA3b M B3aUMOJEHCTBHE KOMIIOHEHTOB
cuctembl «Boautenb» B MEpBYIO ouepenb Mpeay-
CMaTpHUBAaET 30POBBE, YPOBEHB MOJTOTOBKH, YMECHIE
NPUHIMATh PELICHUS B PA3IHIHBIX JTOPOXKHBIX YCIIO-
BUSAX U CTENEHU YTOMJIEHHOCTH [2].

IIpumenutenbHo K «Jlopore»: cOCTOSIHUE MOBEPX-
HOCTH TIpoe3ked YacTh (KO3(QQPHUIMEHT CICIUICHUS,
POBHOCTH U MPOYHOCTH), TEOMETPHICCKUE MapameT-
PBI, COCTOSIHAE TEXHUYIECKUX CPEACTB PEryIHpOBAHUS
JOPO>KHOTO JIBHXKCHUS, OTPAXKICHUS W HANpPaBIISIO-
IIUX YCTPOMCTB.

IIpumenurensno k «llemexonam»: creneHb 3Ha-
Hust [IpaBuna DOpOKHOTO OBIDKEHHS W COOJIOICHHE
UX Ha Pa3IHYHBIX ydacTkax nopor. [IpuMeHuTensHO
Kk «Cpene»: Ha ycrnemHoe (yHKIMOHUPOBAHUE CH-
ctembl ABJIIT Gosbilioe BIUSIHHE OKA3bIBAKOT MOTOJ-
HO-KJIUMaTU4YeCKHe YCIOBUS (CHEr, JOXb, TOJOJe,
TyMaH, CWIBHBIH BeTep W 1p.). [IpuMeHHTENBHO K
«ABTOMOOWMITIO»: Ha 0€30MACHOCTh JIBUKCHHUS CYIIIC-
CTBEHHO BJIMSIOT €ro rabapuTHbie pa3Mepsbl, TEXHUYE-
CKOE COCTOSIHWE, TSIrOBble W TOPMO3HBIE KayecTBa,
MaHEBPEHHOCTh, yJI00CTBO pabovero Mecta BOIUTENs
W 3JIEMEHTHI TACCHBHOM, IMOCI€aBAPUIHON U 3KOJIO-
rudeckoi 6ezonacHoctu [1, C.8].

Mertonbl. B kauecTBe dKCILTyaTalioHHBIX (akTo-
poB BiusitoluX Ha Bo3HukHOBeHMe J[TTI Obutn mipu-
HaThl 10 mokazateneil, a Mpu aHKETUPOBAHUU y4aCT-
BoBayi Oojiee 30 CrienMaancTOB, M3 HHUX 25 OTBETOB
ObUIM OTOOpaHBI JUIsI OKOHYATEILHOW CTaTHCTHYE-
CKOM 00paboTKH.

D10 HauboJiee MPOCTOW METOJ], OCHOBAaHHBIA Ha
OKCIIEPTHOW OIleHKe (HaKTOPOB TPYNIION ClenUan-
CTOB, KOMIICTCHTHBIX B HCCIIeIyeMoi obnactu. Me-
TOJI CBOAUTCS K CJIC/TYIOLIEMY.

1. Opranuzauueil Wiu CrelUaTucTaM, MPOBOMS-
IIMM 3KCIEePTU3Y, HA OCHOBAaHMM aHaju3a JHUTepa-
TYpHBIX JaHHBIX, OOOOIIECHUS HMEIONIETOCS OIbITa
OTIpeNIeNsieTCsl MPEeaBAPUTENbHBINA (C ONpeneaEéHHBIM
pe3epBOM, 00SCIIEUHBAIOIINM BEIOOpP) TIEpeUcHb (hak-
TOPOB, TPEOYIOLIUX PAHKUPOBAHHUS.

2. CocraBnsieTcsl aHKeTa, B KOTOPOH NPHUBOJUTCA
JKeJIaTeNbHO B TaOMM4YHOW (Qopme mepedeHb (hakTo-
poB, (TpeOyroniux) HeOOXOMUMbIC TIOSCHEHHSI U WH-
CTPYKLUH, TPUMEPHI 3aTI0JTHEHUS aHKET.

3. OcylIecTBIAIOTCA KOMIUIEKTAlUM U TMpPOBEpKa
KOMIIETEHIIUU TPYIIIbI SKCIIEPTOB, KOTOPHIE JTOJKHBI
OBITh CHIEIMATUCTAMH B PACCMAaTPUBAEMBIX BOIPOCAX,
HO HE OBITh JIMYHO 3aMHTEPECOBAHHBIMHU B PE3yIbTa-
Tax.

IIpoBepka KOMIETEHUIMH JKCIEPTOB MOXET MpO-
BOJIUTHCS C TIOMOIIBIO TECTOB, METOIOM CaMOOIICHKU
WJIH OLIEHKOW 3TaJOHHBIX (akTopoB. [Ipu TecTupoBa-
HHUH TPOLIEHT IPABIIBHBIX OTBETOB M3 00IACTH, CBS-
3aHHOM C TPEACTOSIIEH OLEHKOM, CIIY>)KHT MEpOH
KOMIIETEHIIUH JKCIIepTa.

131



MMpobaembl apxumekmypbl U cmpoumenscmed

2022, Nel

MeToa caMOOIIEHKH COCTOHMT B TOM, YTO KaIbIi
9KCIIEPT C UCIOJIb30BAHHOM €My ILKaJlbl OLEHUBAET
CBOE 3HAHME MPUBEJIEHHBIX B aHKETE BOMPOCOB. Mak-
CHUMAJIbHBIM 0aJlIOM OLICHHBAETCS BOIMPOC, KOTOPBIMH,
M0 MHEHHMIO JKCIEepTa, OH 3HAeT Jy4lle IPYrux, a
MUHUMaJIbHBIM — XyKe Apyrux. [lamee Bce ocrainb-
HBIC BOTIPOCHI OLIEHUBAIOTCS OaIaMu OT MaKCUMab-
HOTO 10 MUHUMAJIBHOTO, U BBIBOAMTCS CPEIHss ca-
MOOLIEHKa JaHHOTO JKCIIEpTa M 3aTeM TpYHIbl JKC-
MIEepPTOB.

OTOT METOA MO3BOJISIET TAaKKe NMPH HEOOXOIUMO-
CTH CO3JaTh MOATPYHIBI AJI HKCIEPTUPOBAHUS KOH-
KPETHBIX BONPOCOB. IIpu OIEHKN ATANOHHBIX (PaKTO-
POB 3KcIepTaM MpeJaraercs MOpOpPaHXKUPOBATh
HaOOp (aKkTOpOB WM OOBEKTOB, MCTHHHAS 3HAYH-
MOCTb KOTOPBIX OpraHM3aTOpaM OIlpoca HU3BECTHA, a

DKCTIEpPTaM HEU3BECTHA.

4. TIpoBoauTCsl YCTHBIM WM TMHUCHMEHHBIM HH-
CTPYKTaK TPYIIIBI SKCIIEPTOB.

5. DKcHepTaMu OCYILECTBISETCS HHANBUAYaIbHAS
OIICHKA MPETIOKECHHBIX (haKTOPOB, B MPOIIECCE KOTO-
pOil OHHM pacIojiararoTcsi B MOPsIKE yOBIBaHMS CTe-
IICHN WX BIIMSHHS HA PE3YIBTHPYIOMINN MPU3HAK WIIN
O0OBEKT UCCIICTOBAHUSI, SBISIONIMIACS IEIEBON (PyHK-
e, [Ipu aToM (akTop, OLECHUBAIOTCS MEPBBIM PaH-
roMm (uudpoii 1). dakTopy, UMEOIMEMy MEHbIICE
3HaueHHe, NMPUCBaUBaeTCsl BTOpor paHr (mudpa 2) u
T.I.

PesyabTathl ucciaenoBanmii. [IpoBoaurcs odpa-
00TKa Pe3yJbTaTOB 3KCIIEPTHOTO ONPOCca U Pe3yibTa-
TBI OIIPOCA CBOJATCS IO BCEM DKCIIEpPTaM B TaOiHIry- 1
ATPHOPHOTO PAH)KUPOBAHUS.

Tabnuma-1
Pe3yabTaThl AIPHOPHOTO paH:KMpoBaHus (axropos Bausomux Ha JITIT
Ne Daxrops! 3aKIIOUEHUE IKCIIEPTOB o 2@ E 1 A2
112]3]4]5]6]7]8[9[10[11[12[13[14[15[16[17]18]19]20[21[22]23[24]25E. = E 2|

gafgfg‘;‘;‘;foﬁgg“§§;156s1665557546552548648844 129 | -9,2| 84,64
2|Ckopocts apromobmutst| 1 (1 (3 (3 (2 (22 |1 |1|4(2(2(3|1|2|1|3|3|7|7|1|3|3|1|1] 60 |-78,2|6115,24
3|Tarosas sunavmxa | 6 [10] 8 [10[ 8 [10] 8 [6 |8 [10[10[10[ 79 10[10[8 |9 [6[3|5]5[5]9] 6 [ 196 | 57.8[3340,84
4|Topmosupie smarms |2 |2 | 1[5 |11 |3 2|2ttt 2]3]t]3]1]2]3]t|2]4a]6]2]2] 54 |-84.2]7089,64
5|Vnpasasemocts slal2al2]s]3|t|3]3]2]a]3]s]2]ala]2]1]o]2]3]1|7]3]3] 81 [-57.2[3271.,84
6|V croitamBocTs alslalalalalalalal3]3]s1lal3]s5]als]1]al6li0[1]5]5[101]-372[1383,84
7|Mpoxomnmocts 7190717718717 719]8[8]8]8|7]o]i0l6]2]8]9]6|4a]6]7|181]42.8[1831,84
8|Mnasrocts xoza slslio[slols]e|8|6l6|7]olale]6|7]7]8]5]5]8]7|9]7]8|177]38.8]1505,44
95&22‘?3‘22?&2&5“ 9(3]6|6|4]|7|910[10[5]9]6|9|7|9|8|6|7]4]9|7|2|2|8]9 |171|32,8]1075,84
10|Komdopra6emsnocts [10[7 9] 9[10[9[10[9]9[8 |67 |10[10]8]6 |9 [10[10[10[10]9 [10]10]10] 225 | 86.,8]7534,24
25699,2

B Hauane ompenenseTcs cyMMma paHTOB KaXKJOTO
(hakropa, Hanpumep 1o ¢aktopy «['abapuTHbIE pas-
Mepbl 1 00BEM aBTOMOOHIIS:

5+6+5+1+6+65+5+5+7+5+4+6+5+5+2+5+

+4+8+6+4+8+8+4+4=129;
OTIPEIENSACTCSL OTKIOHCHUE CYMMBI PAHTOB KaXKJOTO
(haktopa ot cpemHelt cymmbl paHToB. [1o Tem xe dak-
topam umeem [3, C.251]:

>N

A=N-=— 1
P Q)

LA:129—%:—9,21 6.A:102—@=—36,2;
10 10

2,A:60—%:—78,26 7.A:180—@=41,8;
10 10

3.A=200—%=57,8 8.A=179—@=40,8;
10 10

4.A=56—@=—82,2 9.A=171—%=32,8;
10 10

S‘A:80—%=—58,2 10‘A=225—%:86,8.
10 10

B nmanpreiinmem ¢ nmomornipo ko3dduimenta koH-
Kopaauuu W OIlEeHHUBAETCS CTENEHb COTIACOBAHHOCTH
MHeHul skcnepTos [3, C.251]:

wo_ 125

m* (k* ~ k) @

_12-31522,8  378273,6 _
252(103—10) 618750

rae k - guciio pakTopoB; m - YUCIO IKCIIEPTOB. S
- CyMMa KBaJIpaTOB Pa3HOCTEH paHTOB (OTKIOHCHHU
OT CPEIHETO0).

KoaddunmeHT KoHKOpJAMH MOXKET HU3MEHATHCS
ot 0 10 1. Ecnu oH cyIiecTBeHHO OTIIHYaETCsl OT Hy-
JIs1, TO MOXKHO CUHTATh, YTO MEKAY MHEHHEM DKCIEp-
TOB UMEETCSI ONPENICNEHHOE COTJIACHE.

BuiBoabl. OqHUM U3 CIIOCOOOB BBIACICHUS TJIaB-
HBIX (DaKTOPOB SIBIISICTCS CPABHEHHE PAHTOB JAHHOTO
(hakTopa CO CpelHUM MX 3HAYCHUEM I10 BceM (haKTo-
paM uXx 3HaueHHeM 1o BceM (aktopaM. Kak ciemyer
u3 GopMel 1, rpymma SKCHOEPTOB CIEAYIOIUM 00pa-
30M ompeznenwia BiuusHue ¢akropoB Ha JTII: Top-
MO3HBIE cBoiicTBa (l-¢ MecTto, cymMmma paHTOB 56);
CKOpPOCTh aBTOMOOMJIS (2-€ MecTo, cymMMa panros 60);
ynpasisieMocTb (3-e Mecto, cymma paHroB 80);
ycToituuBocTh (4-¢ Mecto, cymma panroB 102); ra-
OapuTHBIE pa3Mepsl U 00BEM aBTOMOOMIIS (5-¢ MecTo,
cyMMa panroB 129); curHaimzanus U cUCTEMa OCBe-
mienus (6-e mecto, cymma panro 171); mimaBHOCTB
xoja (7-e mecto, cymma panros 179); mpoxoauMocTb
CUTHaJIM3allUud W cucrema ocBemieHus (9-e mecrto,
cymma panroB 200); komdopradensHocts (10-¢ Me-
CTO, CyMMa paHroB 225).

3HAYUMOCTh BBIYHCIHUTEIBHOTO KO3 dumeHTa

»
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KOHKOp/IAIIMU ONPEJENAIOT 1Mo Kputeputo [lupcona
pacyéTHOi 3HAYeHHWE KOTOPOro OIpenessieTcs Mo
dhopmymne [3, C.218]:

3)

31522,8

1 =18567
~.25.10-(10+1)
12

W3 npunoxkeHus 2 HaxomuM 1 g = 5% ypoBH:
3HayuMoCTH Tpu [ =10—-1=9 creneHe# cBOOOIBI
x2... =16,919 <> =18567 . Bcuencreue Toro, 4ro
TaOIMYHOE 3HAYEHUE y > - KPUTEPHsl MEHbIIE PacyéT-
HOro, ¢ BepoATHOCTBI0 P =100—¢g =100-5=95%

MOXXHO YyTBEpPXJaTh, YTO COTJIACOBAHHOCTH MHEHUS
CIEIMAITUCTOB OTHOCUTENLHO BIIMSHUS (DAaKTOpOB Ha
ATII He sBisieTCsl CIy4allHONH W OLICHUBAETCS KO-
¢urmenToM koHKOpHanmu W=0,6.

Eciim ko3 duiimenT KOHKOpAAMU 3HAYUM, TO
CTPOSAT CPEAHIOID aMpHOPHYI0 [WarpaMMy pPaHrOB,

250 4

150 — - -

100 4+ - 4 - -

CyMMy paHros

50— — H1{ 4 4 H =

I}

X10 X3 X7 X8 X9 X1 X6 X5 X2 X4
dakTopbl

Pucynox 1. AnpuopHasi 1uarpaMMa paHros.
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HADISTHO TOKAa3bIBAIOIIYI0 BIHSHUEC (PAKTOPOB Ha
HTII (puc-1).

Ha ocHoBaHMM ampHOpHOro aHaiau3a € Y4€TOM
pamKupoBaHus (HaKTOPOB IS TANBHEHIITNX HCCIEI0-
BaHWU ObLTM BBIOpaHBl (QakTOpel X4 (TOPMO3HBIC
cBoiicTBa), X2 (CKOPOCTH aBTOMOOMIIS), X5 (YIpaBiis-
eMOCTh), X6 (YCTOMYUBOCTB).

TEOPETUKO-METOANMYECKHUE IMOAXOJAbI K MOJAEJINPOBAHUIO
BU3HEC-ITPOLHECCOB IPEAIIPUATUA

XaxumatoBa M. M.; Mycaes III. M.; TosutuooeB U.W. J[)xu3aKcKuii IIOJUTEXHUUECKUNA HHCTUTYT
PaxadoB A. X. CamapkaHJCKU{ TOCYIapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN HHCTUTYT

BusHec mporecc - 3TO 4YacTh MPOLECCHOrO yHpapieHWs. Ero Mofens IIaBHBIA SJICMCHT YIPAaBJICHUs OW3HEC-
nporeccamu. BusHec-mponecc HEOOXOAUMO NEIUTh Ha Psii IPU3HAKOB, XapaKTCPH3YIOUUX KAKIOE M3 €ro CBOWCTB HIIH
criocobHocTel. [Ipy TakoM JEeNeHUH MPOLECC JIerye pacio3HaBaTh, CPABHUBATh U aHANU3HPOBaTh. CYIIECTBYET Ba)KHOE
MOHATHE MOJEIHMPOBaHUE OM3HEC-TPOLECCOB. ITO 0003HAYCHHE OWU3HEC-MPOLIECCOB B CMEIMAIBHO OMPEICICHHBIX IS
9TOr0 TEPMHHAX, 110 MPABMJIAM, KOTOPHIC HA3BIBAIOT HOTALMSIMH MOJICIHPOBaHHs Ou3Hec-mporeccoB. Camu ke MOIeIn
Ou3Hec-mpolecca ObIBAIOT Pa3sHbIMU HH()OPMAIIMOHHBIMHU, TEKCTOBBIMHU, IPaQUUYECKUMH.

KaroueBble cioBa: HopmaTtuBHas AOKyMeHTAnusl, OM3HEC-POLECC, JOKYMEHTOO00POT, aBTOMAaTH3aIHsl, KOPPEKTHU-
POBKH, UMUTALHOHHOE MOJICITUPOBAHHE.

Biznes jarayoni - jarayonni boshqarishning bir gismidir. Uning modeli biznes jarayonlarini boshqarishning asosiy
elementidir. Biznes jarayoni har bir xususiyatlarini yoki qobiliyatlarini tavsiflovchi bir qator xususiyatlarga bo'linishi
kerak. Ushbu bo'linish bilan jarayonni tanib olish, taqqoslash va tahlil qilish osonroq. Biznes jarayonlarini
modellashtirishning muhim tushunchasi mavjud. Bu biznes jarayonlarini biznes-jarayonlarni modellashtirish eslatmalari
deb ataladigan qoidalarga muvofiq. Biznes jarayonining o'ziga xos modellari turli axborot, matn, grafikadir.

Kalit so'zlar: Normativ hujjatlar, biznes-jarayon, hujjat aylanish, avtomatlashtirish, sozlash, modellashtirish.

Business process is part of process management. Its model is the main element of business process management. A
business process should be divided into a number of attributes characterizing each of its properties or capabilities. This
division makes the process easier to recognize, compare and analyze. There is an important concept of business process
modeling. This is a designation of business processes in specifically defined terms, according to the rules, which are called
notations of business process modeling. Models themselves model business processes can be different informational,
textual, graphical.

Key words: Normative documentation, business process, workflow, automation, adjustments, simulation modeling.

MonenupoBanue OW3HEC-TIPOIIECCOB BakKHAs 3a-
Java Juis J1r060i komnanuu. [Ipu momorim rpaMoTHO-
0 MOJICIUPOBAHMSI MOYXHO ONTHMH3HPOBATH paboTy
MPEANPUSITUS], TTPOTHO3UPOBATh U MUHUMHU3HPOBATH

PHYCKH, BO3HUKAIOIINE HA KAXKAOW U3 CTAAUN ero Aes-
TenpHOCTH. OpraHu3aims MOACTHUPOBAaHHUS OW3HEC-
MIPOIIECCOB MO3BOJISET MPOBECTH CTOMMOCTHYIO OIICH-
Ky KaXJO0ro mpoliecca B OTAEIbHOCTH U BCEX B Lie-
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oM. MonenupoBanue OU3HEC-TIPOIIECCOB PEIIPHSI-
THS KacaeTcsl psifia aCIeKTOB ero PadoTHI.

[Tpr MomenMpOBaHWW: MEHSETCS OPraHU3alNOH-
Hasl CTPYKTYpa; ONTHMH3HPYIOTCS (DYHKIMU CIICIHa-
JHCTOB ¥ OTJAEJOB; MEPEPaclpeNeNTOTCS TpaBa H
0053aHHOCTH PYKOBOJCTBA; MEHSETCS BHYTPCHHSSA
HOPMATHBHAsI JOKYMEHTAIUS W TEXHOJOTWH IpPOBE-
JCHHUS OTIEPAIlHii; MOSBISIIOTCS. HOBBIE TPEOOBAHMS 11O
aBTOMATHU3aIMH OM3HEC-TIPOIIeCCOB U mpoyas. Moje-
JUpOBaHUE OU3HEC-MPOLIECCOB CTaBUT Ieper co0oii
[JIABHYIO II€Jb, KOTOpAasi 3aKII0YacTCsl B CHCTEMATH-
3anui MHOOPMALMH O TMPEANPHUSITHN U ICHCTBHAX,
IPOTEKAIOMUX B HEM, B HAIVILAHOM TpadudecKoM
otobOpaxkeHun. briaromapst TakoMy HOAXOIY KOMIIa-
HUM Topa3no ynoOHee oOpabaThiBaTh JdaHHbIE. [lpu
MOJICTMPOBAHWN  OM3HEC-TPOIIECCOB  HEOOXOIUMO
OTpa)kaTh CTPYKTYPY IEUCTBHI B OpPTaHU3AINH, OCO-
OCHHOCTH W MOJIPOOHOCTH WX BBIMOJIHEHUS, 8 TaKKe
XPOHOJIOTHIO JJOKYyMEHTO000pOTA.

Cnoco6  MozenupoBaHHs — OU3HEC-TIPOLIECCOB
ompenensercss ero nensMu. HyxHo permameHTHpO-
BaTh JesaTenbHOCTh. CojepkaHue rpaduvyeckoil Mo-
Jenu OM3Hec-TpoIecca MOJHOCTHI0 COBIANACT C TEK-
cToBoi. Eciim koMmaHus pacronaraeT rpadukoM, To
B KpaTdaiiiie cpoku U 0e3 Tpyla IepeBeleT ero B
(dbopMaT Tekcta, 4TOOBI MOATOTOBUTH HOPMOPETYIIH-

PYIOILYIO TOKYMEHTALMIO.
Oprauuzauuouua
A CTPyKTypa

MexaHu3m yny4iweHus
NpOLECCOB «Ha NeTy»

BepcnoHHOCThL npcurglge;‘;PMN)
GH3HEC-NPOLECCOB . e ”
o Ay MokazaTenu
o oW Qq h 3hpekTHBHOCTIH
5 ‘»‘99 (KPI)
»_Oo - Pernament
@ | _Gusnec-npouecca |
BU3HEC- i
=
NPOLECCHI o
KoHTponb B
OTKNoHeHw# no \ = ABTOMaTH4ECKOR
Knto4eBLIM 0\',& & *.| HasHaueHwe 3amau
nokasarensm (KPI) %G \A\g = UCNOMHUTENAM
o
MoHuTop - DD

YeTtkoe cobniogeHune
pernameHTa

KoHTponb BpeMeHn

npoueccon
OnepaTHEHLIA 5 & .‘
KOHTpOnb Lal LIRNK..ITW

Puc.1. O6mas torudeckas cxeMa MOAENIUPOBaHUs OU3-
HEC-TIPOLIECCOB MPEANPUATHS

brnaronaps HekotopsiM BPM-crncremaM Ha ocHOBe
MOJIeIM BO3MOXKHA aBTOMAaTH4E€CKas TeHepauus pe-
[JIAMEHTOB HCITIOJIHCHUSI M JIOJDKHOCTHBIX HHCTPYK-
uii. Heobxoqumo ympasisite puckamu. C oreparm-
OHHBIMH PHCKaMHU KOMIIaHHSI CTAJKHUBAETCS B XOJE
BBIMOJTHEHUST OU3Hec-TporeccoB. Mopenn OuzHec-
MPOLIECCOB MOT'YT CTaTh OCHOBOW JUI COCTaBJICHUS
KapThl PUCKOB BCEH OpraHM3alliy NPH YIPaBICHUU
umu. Kommanus HyXImaercss B OpraHM3allMOHHBIX
u3MeHeHUsX. YToObl paccuuTaTh ONTUMAJIbHYIO YHC-
JIEHHOCTb CIELHUAUCTOB B IUTaTe, CIEAYyeT TOYHO
ONpPEAETUTh, CKOJBKO COTPYIHUKOB JOJDKHO ydacT-
BOBATh BO BceX OM3HEcC-TIporieccax kommnanuu. [lomy-
YUTh HEOOXOJIMMYI WH(POPMAIMIO ITOMOTAaeT BU3Y-
allbHOE MOJEIMpOBaHUE Ou3Hec-npoueccoB. [laHHoe
JIEHCTBHE TO3BOJSIET I'PAMOTHO PacHpenesuTh Yeo-
BEUYECKHE PECYPCHI, KOTOPbIe TPeOYyIOTCA AJIsl BBIMOJI-

HEHHS TOTO WJIM MHOTO TIPOIEcca U CBSI3aHHBIX C HUM
3a]ad, a TaKkXKe BBIIBHTH, CKOJIBKO CIICHHAJIIICTOB
JOJDKHO COCTOSITH B KOKJOM OTIIEJNE, C PAIlOHATIBLHOM
TOYKH 3peHus. llpoBeaeHue  (PYHKIMOHAIHHO-
CTOMMOCTHOT'O aHanmu3a. MojenupoBanue Ou3Hec-
MPOIIECCOB MPEANIPUSATHS ITO3BOJISET OHITH, CKOIBKO
YeIIOBEYECKUX M MATCPHAIBHBIX PECYpCOB HYXKHO,
Y9TOOBI BBITOJHUTH OJTHO JICHCTBUE B paMKax OM3HEC-
nporecca. [lanHas wHDOpPMALUSI MOXKET CTaTh OCHO-
BOW JIIsl aBTOMAaTHYECKOTO PACIpPEACICHUS BCEX JI0-
XOZIOB M PAacXONIOB Ha LEHTPHI 3aTpaT M HONTyYCHHUS
npuObUTH, B 3aBHCHUMOCTH OT mozpaszaenenus. [lo-
TpeOHOCTh B aBTOMaTu3amuu. llpm MonenmpoBaHHH
Om3Hec-IpoIecca OAHO3HAYHO OIMUCHIBACTCS MOPSIOK
JNEHCTBUIA M MECTO CIICIUAIIICTOB, OTBEYAIONIUX 3a
HUX. JTO MO3BOJIACT MPABUIIBHO pa3paboTaTh OM3HEC-
TpeOOBaHHUS.

Brnaronmapss aBTOMATH3MPOBAHHBIM HH(POPMAIIH-
OHHBIM cucTeMaM Kkiacca workflow-managemet
MOYXHO MOMEHTAJBHO BHOCUTH KOPPEKTHPOBKU B UH-
(opmanmonnyto cucremy. OHa U Ta )K€ MOJICIIb MO-
JKeT OBITh NPHUTOAHA JJISl PEIICHHs pPAa3HbIX 3a/1ad.
Brnaronmapst meramu3anvy MOJAETH BIIOJHE PEalbHO
UCIIONIb30BATh €€ HA PA3IMYHBIX JTAIaX YIPABICHHUS,
KaK Ha CTPAaTErHYECKON CTYICHU IeNIeyKa3aHUsl, TaK
U MIPU TaKTUYECKOM BBIOJIHEHHH HHCTpYKuumil. Or-
TUMH3aLUS OM3HEC-TIPOIIECCOB ATO ITOIIArOBOE PYKO-
BOJCTBO. Kak mpuMeHseTCs Ha TPaKTHKE TEXHOIOTHS
MOJIEIMPOBaHUsl Ou3Hec-mpoueccoB? Moaenupoa-
HHE OH3HEC-TIPOIECCOB NPHMEHSIOT [UIS PEIICHHUS
psima 3amad. Yarme BCero ero MCIONB3YIOT JAJIS ONTH-
MH3aIHAN HENOCPEACTBEHHO MOEIHPYEMBIX OM3Hec-
MIPOLIECCOB.

BriBoabI:

e CHavaja ONNCHIBAIOT COCTOSHHE, B KOTOPOM
HAXOJATCS IPOIECCH B ITaHHBIH MOMEHT, Jajiee UX
IPOTEKaHHE HA MPAKTHKE, ITOCIEC YETO C ITOMOIIBIO
BBIOpaHHBIX METOJIOB BBIJICISIOT B HUX Y3KHE MeCTa U
HAa OCHOBE aHAJIN3a CO3JAI0T «HICaJbHBIC» MOJCIH, K
KOTOPBIM HY>KHO CTPEMHUTHCS.

e OmnpenemnsiTe y3KHe MecTa B OM3HEC-TIpolieccax
MOYKHO, HCIOJNB3YS OIpEIeTICHHBIE METOMBI, K IIPH-
Mepy, IMATAlMOHHOE MOJICITMPOBAHNE.

e 3a OCHOBY B JaHHOM ciiydae Oepyt mH(DOpMa-
U0 O BEPOSTHOCTH HACTYIUICHUS CUTYallWH, CIIO-
COOHBIX IMOBIHSTH HA MPOTEKAHHE MpPOIecca, O MPO-
JIOJDKUTEIBHOCTH peaim3aniy (yHKIUH B Iporecce
U 3aKOHAX paclpeieiCHUs] BPEMEHU HCIIONHEHUS, a
TaK)Ke WHBIC JaHHBIC, K MPHMEPY, PECYpChHl, 3aJeH-
CTBOBaHHEIE B paborTe.

JlntepaTtypa:

1. Ustemirov, S. R. U. (2021). Solar hot water supply
equipment with the help of solar energy. Science and
Education, 2(4), 245-249.

2. Mycaes M. III. IIpoGnembl COBEpLICHCTBOBAaHHS
HOpPM 00 OOCTOSTENBCTBAX, MCKIFOYAIONINX MPECTYIMHOCTb
nestaust //TTpo0aeMbl S5KOHOMUKH W FOPHIUYECKON MPAKTH-
ku. —2008. — No. 3.

134



Me morchilik va qurilish muammolari

2022 (un, Nel coH

YK 629.08

AVTOTRANSPORT KORXONALARINING ISHLAB CHIQARISH BAZASI
TAKOMILLASHTIRISHDA TEXNIK-IQTISODIY KO‘RSATKICHLARNING TAHLILI

Islomov Sherzod Eshquvvatovich, katta o’qituvchi; Qurbonova Buvrajab Kankelovna assistent
Jizzax Politexnika instituti

Mazkur maqolada kichik quvvatli avtotransport korxonalarining avtomobillariga texnik xizmat ko’rsatish va ta’mirlash
ishlarini tashkil etish samaradorligini oshirish bo’yicha tavsiyalar ishlab chigilgan. Avtotransport korxonalarining ishlab
chiqarish bazasi takomillashtirishda texnik-iqtisodiy ko‘rsatkichlarning tahlili uslubiyati keltirilgan.

Kalit so’zlar: Avtomobil, avtotransport korxonasi, ishlab chiqarish texnika bazasi, texnik xizmat ko’rsatish, joriy
ta’mirlash, ekspluatatsiya, texnik qayta jihozlash, texnologik jihozlar.

AHaIN3 TEXHUKO-9)KOHOMHYECKHUX NO0Ka3aTeJieii COBepPIIEHCTBOBAHNS MPOU3BOICTBEHHOI 6a3bl
aBTOTPAHCHOPTHBIX NpPeANpusi THI
B naHHO# cTaThe paccMaTpUBAIOTCS PEKOMEHIAIMU IO MOBBIMIEHUIO 3(MGEKTHBHOCTH YCIYTr MO TEXHUYECKOMY 00-
CIIY’)KUBaHHIO M PEMOHTY HEOOJBIIMX aBTOTPAHCIOPTHBIX mpennpusituid. [IpencraBieHa METOAMKa aHAIM3a TEXHHUKO-
SKOHOMHMYECKHX I0Ka3aTese COBEPIIEHCTBOBAHUS IPOU3BOICTBEHHON 0a3bl TPAHCHOPTHBIX MPEIIPUATHH.
KawueBble ciioBa: ABTOMOOHIIb, aBTOTPAHCIIOPTHOE MPENPUSITHE, MPOU3BOJICTBCHHO-TEXHHUYECKas 0a3a, TeXHUYe-
ckoe 00CITy)KMBaHKeE, TEKYLIH PEMOHT, SKCIUTyaTalys, TEXHUYECKOe OCHAIICHUE, TEXHOJIOTHYeCKHe 000py10BaHuUSI.

Analysis of technical and economic indicators of improving the production base of motor transportation
enterprises
Abstract. aintenance and repair of small motor transport enterprises. The method of analysis of technical and
economic indicators of improving the production base of transport enterprises is presented.
Key worlds: Automobile, trucking company, production and technical base, maintenance, current repair, exploitation,

technical equipment, technological equipment

Kirish. Respublikamiz Mustagqillikka erishgach,
mamlakatimizda avtomobilsozlikka asos solindi,
“Uzautomotors”, “SamAvto” va “JV MAN auto” kabi
avtomobil ishlab chiqaruvchi zavodlar faoliyat
yuritmoqda. O’z navbatida qurilish konstruksiyalarini
tashish bo’yicha faoliyat yuritayotgan avtotransport
korxonalari harakatdagi tarkibida mamlakatimizda
ishlab chiqarilayotgan yuk avtomobillari
salmog’ining sezilarli darajada o’sib kuzatilmoqda.

2019 yil yakunlari bo’yicha tahilayotgan
yo’lovchilarning 89,0%i, yuklarning 94%i aynan
avtomobil transporti hissasiga to’g’ri  kelishi,
avtomobil transporti mamlakatimiz iqtisodiyotining
gon tomiri ekanligining isbotidir [1].

Metodlar va o’rganilganlik darajasi. Avtotrans-
port korxonalari o’zlari ko’rsatayotgan xizmati orqali
transport xizmatlari bozorida yuzaga keladigan
raqobat muhitida samarali faoliyat yuritishi uchun
avvalo, tarkibidagi avtomobillarga texnik xizmat
ko’rsatish va ta’mirlash ishlarining samaradorliligini
oshirishi, ishlab chiqarish texnika bazasini muntazam
ravishda zamonaviy jihozlar bilan jihozlashi, yangli
ilg’or ishlab chiqarish texnologik jarayonlarni amalga
tadbiq qilishi zarur. Sababi, korxonalarning ishlab
chigarish texnika bazasi (ICTB) va jihozlar bilan
ta’minlanganlik darajasi mehnat unumdorligiga va
bajarilayotgan ishlarning sifatiga, ularning tannarxiga
hal giluvchi ta’sir ko’rsatadi [2].

ATKning ishlab chiqarish-texnik bazasi vaqt
o‘tishi bilan zamon talablariga mos kelmay qolish
holatlari yuzaga keladi. Hususan, hozirgi kunda
mamalakatimizda gazballonli avtomobillarni keng
miqyosda ekspluatatsiya qilinmoqda, lekin ATKlar-
ning texnik bazasi elementlari gazballonli avtomobil-
larning  ekspluatatsiyasiga moslashmagan bo‘lib,
avtomobillar, ularning agregatlari, tizimlari va
uzellari konstruksiyasiga xizmat va ta’mir texnologik
jarayonini tashkil etish muammolari mavjud bo‘lib,

bunda ishlab chiqarish ustaxonalarini ishchi postlarni
modernizatsiyalashni, yangi texnologik jihozlar bilan
jihozlashni taqozo etadi [1].

Mavjud ATKlarning ma’lum qgismi namunaviy
loyihalar asosida qurilgan IChTBga ega. Hozirgi
vaqtda faoliyot ko‘rsatayotgan aksariyat avtotransport
korxonalari ishlab chiqarish texnik bazasi bozor
iqtisodiyoti talablariga to‘liq javob bermaydi, shu
jumladan [3]:

- ICTB elementlarining yetishmasligi yoki
ortigligi;
- ICTB elementlarining yangi avtomobillar

geometrik parametrlariga mos kelmay qolishi;

- ICTBning texnologik jihozlar bilan yetarli
darajada ta’minlanmaganligi;

- ishlab chiqarishning atrof-muhitga salbiy ta’siri
ortib ketishi;

- ilmiy-texnik yangiliklar (mexanizatsiyalashtirish,
avtomatlashtirish, diagnostikalash)ning TXK va JT
jarayoniga yetarlicha tadbiq etilmaganligi;

- ishlab chiqgarishni boshqarish, ish o‘rinlari va
ishlab chiqarish ishchilari mehnatini tashkil qilishning
sustligi;

- moddiy ta’minotning, yetarli darajada emasligi;

- ICTB ning gazballonli avtomobillar ekspluata-
tsiyasiga mos emasligi;

- ishlab chiqarish atrof-muhitga salbiy ta’sir etishi;

- TXK va JT mintaqalari ishlab chiqarish
maydonlari bilan yetarli darajada ta'minlanmaganligi;

- ishchilar uchun tibbiy-maishiy va madaniy
xizmatning yetarli emasligi va boshqalar.

Avtomobil transporti korxonalari ishlab chiqarish
texnik bazasining rivojlanishi va taraqqiyoti, asosiy
fondni tashkil etish vositasi bo‘lgan kapital qurilish
bilan uzviy bog‘liqdir. Asosiy fondni keng miqyosda
qayta tiklash, yangi korxonalar qurish, mavjud
korxonalarni gayta qurish va kengaytirish va ularni
texnik gayta jihozlash shaklida amalga oshiriladi.
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Kapital qurilish, rejalashtirish, loyihalashtirish,
ishlab chiqarishning qurilish-montaj ishlarini va
bitkazilgan obyektning loyiha quvvatini o‘zlashtirish-
ni o‘z ichiga olgan investitsion jarayon yagona
majmuaga tarkibiy bosqich bo‘lib kiradi. Sanoat
qurilishiga xos vazifalar avtomobil transporti kapital
qurilishiga ham ta’luqlidir. Asosiy fondni yaratish va
tezlashtirilgan holda yangilash, ishlab chigarish
qurilishining kapital sarflari tarkibini takomillashti-
rish hisobiga uning samarasini oshirish, obyektlarni
ishga tushirish va qurilish muddatlarini qisqartirish,
ishlab chiqarish qurilishini  industriallashtirishni
davom ettirish, qurilishning solishtirma tannarxini
kamaytirish va sifatini sezilarli oshirish demakdir.
Har bir konkret holatda kapital sarflarni oqilona va
samarali shakli (yangi qurilish, majud korxonalarni
qayta qurish, kengaytirish yoki texnik qayta
jihozlash)ni tanlash muhim ahamiyat kasb etadi [1].

Tadqiqot natijalari. ATK rivojlantirishning
asosiy yo‘nalishlarini va qayta qurish loyihasini
ishlab chiqish uchun, avvalo uning istigbollarini va
quyidagi shu korxonaning rivojlanishi shartlarini
hisobga olish zarur:

- harakatdagi tarkib soni, tarkibi va ekspluatatsiya
sharoitlari va jadalligi;

- ATK ishlab chiqarish faoliyatining bo‘lishi
mumbkin tashkiliy-texnologik shakli;

- qayta qurish uchun ajratilgan  kapital
mablag‘larning hajmi va qayta qurish muddatlari.

Har ganday loyihaning maxsusligi va o‘ziga
hosligi, uni ishlab chiqarishdagi yechilishi zarur
bo‘lgan muammolar bilan aniqlanadi. Qayta qurish
vazifasining qo‘yilishi esa yangi qurilishdan farqli
o‘laroq, mavjud korxonalarning har-xil turlari,
quvvati va ko‘rsatgichlarini hamda ularning keyingi
rivojlanishi turliligini hisobga olgan holda, konkret
ATK faoliyatini har tomonlama va chuqur tahlil
gilmasdan ifodalash mumkin emas.

Qayta qurishning konkret vazifasi esa, har bir
korxona uchun yakka tartibda belgilanadi. To‘plangan
tajribalar asosida qayta qurishda loyihalashning
quyidagi bosqichlari shakllangan [3]:

I — bosqichda mavjud ATKning texnik baza
elementlarining holati, ishchilar, TXK va JT ishchi
postlari va ularning jihozlari, ishlab chiqarish dasturi,
ish hajmi tahlil qilinadi hamda texnik — iqtisodiy
ko‘rsatkichlar qiymatlariga qarab qaysi sohada qayta
qurish olib borilishi belgilanadi.

II — bosqichda qayta qurish loyihasini bajarish
uchun topshiriq tayyorlanadi va unda qo‘shimcha
bosh reja sxemasi, bino va inshootlar, ustaxona va
mintaqalar jihozlanganlik holati keltiriladi.

III — bosqichda qayta qurish loyihasi ishlab
chigiladi. Unda texnologik hisoblar, yangi (yoki
to‘g‘rilangan) bosh reja sxemasi, bino va inshootlar
hajmiy — rejaviy yechimlari, texnologik jihozlarning
o‘rnashtirilish rejasi keltiriladi.

IV — bosqichda texnik-iqtisodiy samaradorlik

aniqlanadi, qayta qurishgacha va qayta qurish
loyihasidan keyingi ko‘rsatkichlar solishtiriladi va
tahlil gilinadi.

Qayta  qurishning muayyan maqgsad va

vazifalariga, odatda, har-xil iqtisodiy natijalarga ega

bo‘lgan texnik yechimlar orqali erishish mumkin.
Bunda eng katta samaradorlik loyiha yechimlarining
har-xil variantlarini solishtirish natijasida aniqlanishi
mumkin.

Ishlab chigilgan loyihaviy yechimlarni texnik-
iqtisodiy baholashda etalon sharoit uchun ATKning
solishtirma texnik-iqtisodiy ko‘rsatgichlarning me’-
yorlari bilan solishtirish zarur.

Natijalar tahlili. Avtotransport korxonalari loyi-
halarini bir-biri bilan taqqoslashda, ulardagi texno-
logik yechimlarning maqgbulini aniqlashda, korxona
ishlab chiqarish bazasining qaysi qismini takomil-
lashtirishni tanlashda texnik-iqtisodiy ko‘rsatkichlar
tahlilidan foydalaniladi. Texnologik loyihalash natija-
larini baholash uchun avtotransport korxonalarini
loyihalash instituti "Giproavtotrans" tomonidan
texnik-iqtisodiy ko‘rsatkichlar taklif etilgan.

Hozirgi kunda Etalon sharoitlar uchun ATK
bo‘yicha bir avtomobilga to‘g‘ri  keladigan
solishtirma texnik-igtisodiy ko‘rsatkichlar qiymati 1-
jadvalda keltirilgan.

1 - jadval
ATK bo‘yicha bitta avtomobilga to‘g‘ri keladigan
solishtirma texnik- igtisodiy ko‘rsatkichlar

. . Yengil Yuk
Ko‘rsatkichlar aviomobil Avtobusr avtomobil

Ishlab chiqarish
ishchilari soni, Pj. 022 0,42 0,32
Ishchi postlar soni, X, 0,08 0,12 0,10
Ishlab chiqarish binolari
va omborxonalar 8,50 29,00 19,00
maydoni, F., m?
Ma’muriy-maishiy
binolar maydoni, F,,,m? 3,60 10,00 8,70
Saqglash maydoni, F; m? 18,50 60,00 37,20
Hudud maydoni, Fy, m? 65,00 165,00 | 120,00

Muayyan ATK sharoiti uchun solishtirma texnik-
iqtisodiy ko‘rsatkichlar etalon ko‘rsatkichlar giyma-
tini quyida ko‘rsatilgan omillarni hisobga oluvchi
koeffitsentlarga ko‘paytirish orqali hisoblanadi:

- avtomobillar SONi ...........cccccoceevevveennennne. Kaiy
- avtomobillar tUri ..........ccccceevevevveiiennne. Ky,
- tirkamalar borligi ................cccocevvvveennne.. K,
- avtomobilning kunlik o ‘rtacha yurgan Ki;
VO DT oo

- avtomobillarni saqlash sharoitlari .......... K,
- avtomobillarni ishlatish sharoiti toifasi ...  Kig;
- iqlim Sharoiti ...........cccoocvvvvevinciiiaene, Kig.

Loyihalanayotgan ATK wuchun texnik-igtisodiy
ko‘rsatkichlarning qiymatlari etalon sharoit uchun

solishtirma  ko‘rsatkichlarni muayyan  sharoitni
hisobga oluvchi koeffitsentlarga ko‘paytirish orqali
aniglanadi.
P, =P, K, KKK, -Ky,-K, ,ishchi (1)
Xp :X:Z 'Kai .Kx.Ktb .R.L 'Kish 'Kik 4 (2)
Fo=F K, K K, K KK, m 3
me :F;%m .Kai .Kx .Ktb 'KL .Kish 'Kik 4 mZ (4)
Fy:Fét 'Kx 'Ktb .Ks > 1’1’12 (5)

Fx :F\‘)ec[ 'R‘ai.[{x .Kth 'R‘L .Kish .R‘S'Kik ’ mz' (6)
Faoliyat yuritayotgan yoki tashkil qilinayotgan
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avtotransport korxonasi uchun loyihaning texnik-
iqtisodiy ko‘rsatkichlari quyidagicha aniqlanadi:

1 _ ZPich

= ishchi @)
F
,Ch=ZA”” m’ ®
25
X,;h:ZAX » ishchi post (10)
' ZF mm
me:T m? (11)
2
R (12)
Xulosalar. Loyihalanayotgan ATK  texnik-

iqtisodiy ko‘rsatkichlari etalon sharoit uchun olinib,
muayyan sharoitga keltiruvchi koeffitsent orqali
to‘g‘rilangan ko‘rsatkichlar bilan tagqoslanganda,
ulardan keskin oshib ketmasligi lozim. Agar birorta
ko‘rsatkich qiymati keskin oshib ketsa, hisob-kitoblar
ko‘rilib, bosh reja va ishlab chiqgarish binolari
yechimlari tahlil qilinadi. Lozim bo‘lgan holda
progressiv. me’yorlar va yangi yechimlar asosida

loyiha gayta ko‘rib chiqiladi yoki loyihaning oldingi
giymatlari asoslanadi.

Texnik-igtisodiy ko‘rsatkichlar yordamida
korxona ishlab chiqarish-texnik bazasining tahlili
Mavjud ATKIlarni kengaytirish, qayta qurish va qayta
texnik jihozlash zarurati paydo bo‘lgan holda ularning
texnik-iqtisodiy ko‘rsatkichlari etalon ko‘rsatkichlar
va to‘g‘rilash koeffitsentlari yordamida hisoblangan
natijalar bilan solishtirilib, qaysi ko‘rsatkich qiymati
kamligiga qarab bajarilishi lozim bo‘lgan ishlar
aniqlanadi [2].

ATK texnik-igtisodiy ko‘rsatkichlari muayyan
sharoit uchun muntazam tahlil qilinib borilishi va
ishlab chiqarish-texnik bazasini takomillashtirish yoki

foydalanilmayotgan imkoniyatlarni ishga solish
bo‘yicha tadbirlar amalga oshirilib borilishi lozim.
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POJIb DHEPI'ETUKH B COIUAJIBHO-9KOHOMMUYECKOM PA3BUTHUU CTPAHBI

FO36aeBa lloxuna 3oxupskanosHa, I030aesa Maxdy3a 3akup:koHoBHA.
CamapkaHICKHI roCyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIM HHCTUTYT

B stoii pabote, ucnoabp30BaHNe SHEPTUH U IPYTUX YCTPOHCTB, U3MEHEHHE COCTaBa BO3AyXa B pe3yJIbTaTe 3arps3HEeHUs
aTMocdepsl U CXKUraHus OOJBIIOrO KOJUYECTBAa MCKONAEMOro TOIUIMBA; 3arpsi3sHeHHe MHpPOBOrO OKeaHa; HOrpyXKeHUe
3eMelb B Pe3yJbTaTe CTPOUTENLCTBA THAPOIIEKTPOCTAHINH; BIMsHIe TEIUIOBBIX 3IEKTPOCTAHIMK Ha OOMIMH TEIIOBOH

OanaHc BCero Mupa CO37aeT CepPbe3HbIC MPOOIIEMBI.

KiroueBble cjioBa: cojHeuHas OHEprus, SHEPrust UCKOMaeMoro TOIJIMBa, XUMHUYCCKasA SHEPIrus, DOHEPIrusa BOAbLI B pe-
Kax, MOpsAX 1 OK€aHaXx, SHEPrus BETpa U AACpHasA DHCPT U, DJICKTPOIHCPIUH.

Bu ishda energiya va boshqa qurilmalardan foydalanish, atmosferaning ifloslanishi va ko'p miqdorda qazib olinadigan
yoqilg'ilarning yonishi natijasida havo tarkibining o'zgarishi; Jahon okeanining ifloslanishi; gidroelektrostantsiyani qurish
natijasida erning cho'kishi; o'rmonlarni kesish; Issiqlik elektr stantsiyalarining butun dunyoning umumiy issiqlik balansiga
ta'siri jiddiy muammolarni keltirib chiqarishi masalalari qaralgan.

Kalit so'zlar: quyosh energiyasi, qazib olinadigan yoqilg'i energiyasi, kimyoviy energiya, daryolar, dengizlar va
okeanlardagi suv energiyasi, shamol energiyasi va atom energiyasi, elektr energiyasi.

In this work, the use of energy and other devices, changes in the composition of the air as a result of atmospheric
pollution and the burning of large quantities of fossil fuels; pollution of the World Ocean; immersion of land as a result of
the construction of a hydroelectric power plant; deforestation; The influence of thermal power plants on the overall heat

balance of the whole world creates serious problems.

Keywords: solar energy, fossil fuel energy, chemical energy, water energy in rivers, seas and oceans, wind and

nuclear energy, electricity.

BBenenne. Pa3BuTue 4eloBEYECKOIrO OOIIECTBA,
€ro JOCTHKCHHSI Ha MYTH IUBUIM3AIUN U Pa3BUTHS
HEpa3pbIBHO CBSA3aHBI C TMOBBIIMICHUEM IPOU3BOIU-
TEJIPHOCTH TpyJa M YIYYIICHHEM MaTepUaIbHOTO
OnarococrostHus mojel. HaydHo-texHuueckuil npo-
rpecc COMPOBOXKIAECTCS YBETUUEHUEM SHEPro3aTpar u
pa3paboTKol HOBBIX, OoJiee MOJIE3HBIX. DHEpreTHYe-
CKas IIEHHOCTb, NOTpeOIIsieMas COBPEMEHHBIMH aBTO-
MOOWJISIMH, HAMHOTO BbIIe. B 3TOH CBSI3W yMECTHO
CIIEAyIOIee CPaBHCHHE: BCE HAceleHHe Mupa pabdo-

TaJo MO 8 YacoB B JICHb U HE MOIJIO IIPOU3BECTH J1aXKe
COTYIO YacCTh IOJIy4aeMoil B HACTOSIIIEE BpeMsl DHEp-
ruu 3a ro. [Iporecc moTpeOieHns SHEpTruy B HaIICH
Bcenennoit ouenr HepaBHOMepeH. Hampumep, mo-
TpeOlicHHEe 3JCKTPOIHEPTHH HA AYIIy HACCICHHS B
Hopeerun B 1983 1. cocraBmsuio 21 350 xBt4, a B
Bypynmu - 11 kBtu. CoBpeMeHHOE pa3BUTHE TEXHO-
JOTHH XapaKTepU3yeTcsl BBICOKMM HOTpeOICHUEM
DHEPTUM U TOJTOMY SBIISCTCS IEPHOAOM HAYJHO-
TEXHUYECKOW PEBOJIOLUM, KOTOpas MO KayecTBY OT-
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JMYaeTCsl OT MPEABIIYIINX pa3paboToOK. YPOBEHb Ka-
YecTBa MPOSBISICTCS MIPEXK/IE BCETO B OOJBIINX PEBO-
JIFOIIMOHHBIX C/IBUTAX MPOU3BOIUTEIBHBIX CHJI B WH-
CTpyMEHTaX TPyJAa, OCHAIICHHBIX KPYITHOMACIITA0-
HOI BBICOKO3(D(PEKTHUBHON aBTOMAaTH3aLIUEH.

TexHuuecKuil MPOrpecc U pa3BUTHE ITUBUIH3AIUN
ObUTN HaTIPSIMYIO CBSI3aHBI C IIEHHOCTBIO MCIIONB3Yye-
MO PHEPIruM C JPEBHUX UCTOPUIECKUX BpeMeH. Eciu
HA paHHHX JTalax Pa3BHUTHI YEIOBEKA OHU 00JIaJanu
SHeprueil COOCTBEHHBIX MBI M MBI KHBOTHBIX,
TO TIO3)Ke OOJBIIYI0 YacTh PaOOThI BBITIONHSIN Ma-
MIWHBL. YTIIyOJsisiCh B TallHBI IPUPOJIBI, JIIOAN IBITA-
JHUCh UCIONB30BATh HMX JUII COOCTBEHHBIX HYXKI.
UpesMepHoe UCTO0Ib30BAHUE SHEPTUH TAKXKe CBA3aHO
C YBEJIMYEHHEM 3HAHUU YelloBeuecTBa 00 OKpYyKaro-
nieid cpene. [1oTpeOHOCTh B DPHEPTHU HEYKIIOHHO BO3-
pacraer.

MeToapl U3MEpEeHHUs] HCIOJIB3YIOTCS COJIHEUHAS
SHEprus, SHEPTHs HCKOMAEMOTO TOILIMBA, XHMUYE-
CKasi HEPrusl, SHEPTHs BOJBI B PEKaxX, MOPSX U OKea-
HaxX, SHEPTHUs BETPa U AACpPHAst SHEPTHS

Bosznukia HE0OXOOMMOCTh HCKAaTh HOBBIE CIIOCO-
OBl peoOpa30BaHUs UCTOYHUKOB SHEPTUH U SHEPIHU
U3 OAHOTO THUma B Apyroil. CerogHs UCMOJIb3YIOTCS
COJIHEYHAsI SHEPTHsl, SHEPTUsl HCKOIIAEMOT0 TOILIHBA,
XHMAYECKasi SHePIusi, YHEPTUS BOJABI B peKaX, MOPSX
U OKeaHaX, YHEeprus BeTpa U saepHas sHeprus. B Oy-
IyuieM BeayTcsl paboThl MO KCIMOJIb30BAHUIO TEPMO-
SAJIEPHOI SHEPruu OT CHHTE3a JIETKUX DJIEMEHTOB.
Eciu ata mpobnema Oyzer pemieHa, To OyayIiue mo-
TpeOHOCTH 4YENIOBEYECTBAa B OJHEPrUM MOTYT OBITh
MOJTHOCTBHIO yIOBJICTBOPEHBI, HECMOTPSI Ha HCTOIIE-
HHUE 3aIacoB PHEPruu. beICTpoe pa3BUTHE TEXHOJO-
TH U UX HBIHEITHUN YPOBEHb OBUTH OBl HEBO3MOYKHBI
0€3 MCTOJIF30BaHMS HOBBIX BHIOB DHEPTHH, MPEKIC
BCETO 3JICKTPOIHEPTUH. DJICKTPHUESCTBO IIMPOKO HC-
MOJB3YeTCs B JKM3HU 4eJoBeKa. be3 mpeyBenmueHus
MOXKHO CKa3aTb, YTO YMEPEHHYIO KH3Hb COBPEMEH-
HOT'O OOILECTBa CJIOKHO MPENCTAaBUTH 0€3 dIIeKTpruie-
CTBa. B amexTposHepreTuke TPaHCIOPT IMIMPOKO HC-
HOJB3YeTCs ISl IPUBOJA PA3INYHBIX MEXaHU3MOB U
HEMOCPEJCTBEHHO B TEXHOJIOTMYECKHUX Mpoleccax.
PabGota coBpeMeHHBIX CpEICTB CBSI3M - Tejerpada,
TenedoHa, paano, TEIEBUICHHUS - OCHOBAaHA HA WC-
MOJB30BAaHUN DJIEKTpodHepruu. PaszButne kubepHe-
THUKH, KOMITBIOTEPOB, KOCMHYECKOW TEXHHUKH OBLIO
OBl HEBO3MOYKHO 0€3 DIIEKTPHYECTBA.

I'maBHass 0COOCHHOCTH DICKTPUUYECTBA B TOM, UTO
€ro MOXKHO JIETKO IepeAaBaTh Ha OOJNBIINE PACCTOS-
HISI U TIpeoOpa3oBBIBATh B JIPYTHE BUABI SHEPTUU C
HeOONBITUMH TOTEPSIMH. PasyMHO CpaBHHTH 4YellOBe-
YECTBO C MOIIHOCTBIO HCKYCCTBEHHO IOJIy4e€HHON
SHEpruu, reoPru3nIeckux M TeOIOTHYECKUX MpOIec-
COB, IPOUCXOAIIMUX B aTMOcdepe, U JaxKe C MOLIHO-
CTBIO TIPOIIECCOB, MPOHCXONAIIUX BO BceraeHHOMN.
Taxum 00pa3oM, MOHATHE PHEPTUH HE JOJDKHO OTpa-
HUYUBATHCS PAMKAMH MCKYCCTBCHHON CHUCTEMBI - CH-
CTeMbl, CO3/JaHHON YeJIOBEKOM, a JOJDKHO paccMmart-
pHUBATBCS BO B3aWMO33aBHCHMOCTH HCKYCCTBEHHBIX
CHCTEM M €CTEeCTBEHHBIX cucTeM. JlaeTcs cienyromee
CpaBHEHHE MOIIHOCTH HCKYCCTBEHHBIX HCKYCCTBEH-
HBIX CHCTEM U MOIIHOCTU €CTECTBEHHBIX TeO(pH3Hye-
ckux mpoueccoB. CoyHIE M3TydaeT OOJIBIIOe KOJIH-

YEeCTBO SHEPTUU B KOCMOC B T€UCHHE roja, U3 KOTO-
ppix oxono 7,5-1017 xBTtu sneprum gocturaer mo-
BEPXHOCTH 3€MIIH, 4TO cocTaBiseT 58108 km?.

Orto 85600 mwumapnoB. kBt o3Hayaer momui-
HocTh. B 1983 roay Ha 3emiie ObLIO MPOM3BEAEHO U
ucrnonb3oBaHo 121012 kBtuy sHeprum Bcex BHIIOB
sHepruu (80-83). B mupe npousBomutcs 8 360 tene-
BU3MOHHBIX 4acoB B roj. ComHeyHas 3HEPrHs CO
cpenHeil MomHocThio 17-104 kBt npuxoautcs Ha 1
KM’ TIOBEPXHOCTH 3€MJIM, @ MOIIHOCTH MEPBUYHBIX
HCTOYHHKOB SHEPTHHU 10 UCIIOIB30BAHUIO TOH IHEp-
ruu cocrasisieT okoso 19 kBT. OTu cuiel oTnuyaroT-
cs apyr ot apyra B 104 paza. ConHile Urpaet BaxHYyO
poib B TemioBoM OanaHce 3emuin. Ero MomHOCTb
U3NydeHus Ha 3eMIII0 BO MHOrO pa3 MPEeBBIIIAET
MOIITHOCTh IPOILIECCOB, KOTOPBIC MOJYYAIOT JIIOAW U
KOTOPBIE IIPOUCXOIAT B IPUPOIE.

MomHocts CosHIIa MOXHO CPaBHUTH C MOUIHO-
CThIO BpalleHHss 3eMJId BOKPYr COOCTBEHHOH OCHU
(3-1013 mupa xBt), xoTopasi ceroaHs HEIOCTYIIHA
yenoBedecTBy. OgHAKO OOIIYI0 MOIIHOCTE JJIEKTPO-
CTaHIMi B mupe (2 Mwirapaa KBT) ternepb MOXHO
CPaBHUTH CO MHOTHMH{ TIPHPOJHBIMH IIPOLIECCAMH.
Hampumep, cpeaHsist MOLITHOCTh BO3AYLIHBIX TOTOKOB
B mpocTpaHcTBe cocrtaBisier (25-30) -109 xBr. B
CBOIO OY€pPE/Ib, CPEAHAS MOILIHOCTD IITOPMOB COCTaB-
nsiet (30-40) -109 xBt. CymmapHas MOITHOCTh MOP-
cKHX BoJIH coctaBiisieT (2-5) 109 kBr. IIpu cpaBae-
HUM HEOOXOOUMO YYHTHIBATh HE TOJBKO MOIIHOCTH
CTAllMOHAPHBIX 3JIEKTPOCTAHIMMA, HO M MOIIHOCTh
MOOWIIBHBIX 3JIeKTpocTaHuui. Hampumep, cymmap-
Hasi MOIITHOCTh BCEX MACCAKUPCKUX CAMOJIETOB B MH-
pe coctasnsier He Menee 0,15-109 kBT. Jleratomue va
CBEPXBBICOKO CKOPOCTH CaMOJIETHI, OCOOCHHO B
BEPXHHUX CIIOAX aTMOC(epsl, MaryOHO BIHMSIOT Ha
030HOBEIH ci0l aTMocdepbl. Maasi MOIIHOCTE CTa-
[IMOHAPHBIX AJIEKTPOCTAHINI TaKKe HAHOCUT 3HAYH-
TENBHBIN ymepO ouocdepe, MOCKOIbKY UX KPYIJIOTo-
Ju4Has paboTa BeJuKa.

BeiBoasl Takum o0Opa3om, UCHIOIBE30BAHUE IHEP-
TUH U JPYTUX YCTPOHCTB, U3MEHEHHUE COCTaBa BO3JLY-
Xa B pe3yjbTaTe 3arps3HCHUS aTMOC(EpHl M CXKUTra-
HUSI OOJBIIOTO KOJMYECTBA HCKOMAEMOI'0 TOILIHMBA;
3arpsa3HeHre MupoBOro okeaHa; MmorpyxeHue 3eMellb
B pe3yJbTaTe CTPOUTENLCTBA THAPOAIEKTPOCTAHLIUY;
BEIpYOKa Jieca; BiusHUE TEIUIOBBIX 3JIEKTPOCTAHIMN
Ha OOIIUil TETUIOBOI OallaHC BCETO MUpa CO3/aeT ce-
pre3Hble mpobneMsl. [Ipu mpoekTnpoBaHWM >HEPrO-
CHUCTEM HEOOXOIMMO YYHTHIBATH BCE ACIEKTHl HX
BO3JICMCTBUSL HAa OKPYXKAIOUIYI0 Cpelly BO BpeMs HX
pa3paboTku u dKciuryaTauuu. [losToMy 3HaHHME MpH-
pPOABI ¥ IPOUCXOISNINX B HEH SIBICHUN OYEHb BAYKHO
Ut HepreTuku. [1opsmoK, B KOTOPOM 3JIEKTPOCTaH-
1us JOJDKHA paboTaTh BMECTE IJIs Mepefayd dJieK-
TPOPHEPIUH, ABISAETCS B3aMMO3aBUCHMBIM, €CIIM OHA
HOJ/ICPKUBAET CHHXPOHHYIO pPabOTy BCEX CBOMX
nojipazielIeHu. DIEKTPOCTAHIIUH - 3TO BUJI B3aHMO-
JIEUCTBUSA, KOTOPBIM BKIIOYAET MHOXKECTBO OTIENb-
HBIX Pa3/esioB; KaXKJas W3 HUX He3aBHCHMa B CBOEH
cdepe U yIpaBisieTcs perHOHaIbHBIMU BIACTSIMH IS
HAJISKHOTO ¥ SKOHOMHYHOTO YIOBJICTBOPEHHS CIPO-
ca Ha JJEKTPORHEPTHI0. DTHM OpraHU3aLUsIM HE00-
XOIMMO KOOPAMHUPOBATH CBOM IEHCTBUS IS YIIPaB-
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JICHUSI CUCTEMON B3aMMOCBS3aHHOCTH, U 3Ta KOOP.IH-
HaMs MOXKET NPUHUMATh DPa3IUYHBIC (OPMBL, OT
CBOOOJIHOTO COTJIACOBAHUS TPHHIUIIOB YIIPABICHHUS
0 OOBEIUHSIONIMX YCJIOBHA COBMECTHOTO YIpaBJie-
HUs. B CcBOOOIHO CKOOpAMHHPOBAHHOW CTaHLUU
Kaxaoe OallaHCHPOBOYHOE YCTPOHCTBO OTBEYAET 3a
yIpaBlieHHE CBOCH YacThlO, IepesaBasi BCIO HE00XO-
IUMyIo uHopMaImio cBouM maptHepam. CooTBeT-
CTBEHHO, COOTBETCTBEHHO, IPYIIa YCTPOHUCTB MOXKET
o0pa3oBaTh CIUSHUE, T]Ie YIPaBICHYECKHE PEIICHUs
MOTYT TPHHUMATHCS LEHTPAJIM30BaHHO M IpUMe-
HATBCA K KaXJIOMY YCTPOHCTBY. OHEpreTudeckas
uHppactpykrypa B Coenunennbix llltaTax TpeOyer
OTPOMHBIX MHBECTHUIIMIA: THICSYM MWJIb JIMHUK 3JIEK-
Tporepeaad U CUCTEM SHEprocHabxkeHus, paboTaro-
mmx Ha 10 000 anmextpocTannuit u 6onee 15 000 re-
HEpaTOPOB. YUHTHIBAs CIOKHOCTh COCAMHEHHUS CHIIO-
BBIX PSAJOB, 3TH BO3MOXHOCTH BBIPOCIH, MOCKOJIBKY
0oJblIMe CTAaHUUKM HE ObUIM NpeAHa3HAYeHbl AJIs Ie-
penayn GOJBLIOTO KOJUYECTBA SHEPIHMU MEXKAY CO-
CeHUMU cucTeMamu. Jleranuszamusi TpeOOBaHUI KOH-
TPOJIS M ONEPAMOHHBIX CTAaHIAPTOB ISl IUITAHUPOBA-
HUSl TIPOMCXOJUT HE Tak ObICTPO, KaK M3MEHEHHUS B
XapaKTepe AJIEKTPOIHEPreTHIEeCKOro Ou3Heca.
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XUSUSIY UY-JOY MULKDORLARI SHIRKATLARI BOSHQARUVIDAGI MUAMMOLAR VA
ULARNI BARTARAF ETISH YO’LLARI (SAMARQAND SHAHRI MISOLIDA)

Umonov Shavkat Azzamovich — katta o’qituvchi, Uzboyev Maftun Dustyorovich — o’qituvchi.
Samarqand davlat arxitektura-qurilish instituti

Magqola

Respublikada shu jumladan Samarqand shahri misolida kommunal xizmat ko’rsatish sohasida olib

borilayotgan islohotlarning mazmun mohiyati shuningdek uy joy fondiga xizmat ko’rsatadigan xususiy uy joy mulkdorlari
shirkatlari, “Boshqaruv servis” tashkilotlari tomonidan olib borilayotgan boshqaruv faoliyati bilan bog’liq muammolar va
ularning yechimlari bo’yicha amaliy taklif va tavsiyalar ko’rsatib o’tilgan.

Kalit so’zlar.Turar joy, Uy-joy fondi, ko’p xonadonli uylarga tutash hudud, uy-joy fondini boshqarish, joriy
ta’mirlash, kapital ta’mirlash, ta’mirlash-tiklash ishlari, kommunal to’lovlar, uy joy kommunal xizmatlar iqtisodiyoti.

CraTbst OCBAIIACTCS PELICHUIO NPo0IeM B CUCTEMaX KHUJIUIHO-KOMMYHAJIBHOTO X03siicTBa PecryOiuku Y36ekucran
Ha mpuMmepe koomeparuBa “bomikapum cepuc” B ropoae Camapkanie mo oOCIYKHBAHHIO U OKa3aHHS >KWIHIIHOTO -
KOMMYHAJIBHBIX YCIYT MHOTOATA)KHBIX JKHJIBIX JIOMOB, a TAKKe MPHIETAIOMNX UM TePPUTOPHHU, BO3HUKIINX B HUX IPO-

OJIeMBI U TIPEI0XKCHUSL.

Thye articles show thye yessencye of thye reforms in thye fiyeld of public utilitiyes in thye country, including in thye
city of Samarkand, as wyell as practical suggestions and recommendations on thye problems of management activitiyes of
private housing companiyes, "Management Servicye" and thyeir solutions.

Kirish. Mamlakatimizda kommunal Sohani isloh
qilish borasida olib borilayotgan ishlarning mazmuni
va mohiyati xalqimiz farovonligini ta’minlashdan
iboratdir.Bu 0’z navbatida aholining turmush sharoi-
tini hamda kommunal xizmat ko’rsatish sohasini
rivojlantirishga bevostida bog’liqdir. Aholiga sifatli
kommunal xizmatlar ko’rsatish sohani tubdan yaxshi-
lash, uy-joy kommunal xizmat ko’rsatish sohasida
barcha tashkilotlarning o’zaro hamkorligini mustah-
kamlash, ko’p kvartirali uy-joylardan foydalanish

qoidalariga rioya etilishi ustidan nazoratni samarali
tizimini yaratish, XUJMShning ish sifatini yaxshilash
va moliyaviy-iqtisodiy barqarorligini ta’minlash lo-
zim. Bugungi kunda yuqorida ko’rsatilgan tadbirlarni
yetarli darajada tashkil qilinganligi sababli ko’p
kvartirali uy-joylarda  yashovchi aholi tomonidan
e’tiborsiz bo’layotgani kuzatilmoqda.

Asosiy qism. XUJMShning ish sifatini oshirish va
moliyaviy-iqtisodiy barqarorligini ta’minlash maqsa-
dida O’zbekiston Respublikasi Prezidentining 2017-
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yil 18-apreldagi “Uy-joy kommunal xizmat ko’rsatish
tizimini boshqarishni yanada takomillashtirish chora-
tadbirlari to’g’risida”gi PF-5017-sonli farmoni qabul
qilindi. Farmonga asosan 2017-yil 18- aprelda O’zbe-
kiston Respublikasining “O’zbekiston Respublikasi
uy-joy kommunal xizmat ko’rsatish vazirligi faoli-
yatini samarali tashkil etish to’g’risida”gi PQ-2900,
shuningdek 2017-yil 22 apreldagi “2017-2021 —yillar-
da ko’p xonali uy-joy fondini saqlash va undan
foydalanish tizimini yanada takomillashtirish to’g’-
risida”’gi PQ-2922 sonli qarori gabul qilindi. Ushbu
gabul qilingan farmon va qarorlarning o’zidan ham
bilish mumkinki, bugungi kunda uy-joy kommunal
xizmat ko’rsatish tizimini boshqarishni takomillash-
tirish juda ham dolzarb masala bo’lib turibdi. Buning
asosiy sababi esa, boshqa sohalar kabi uy-joy kom-
munal xizmat ko’rsatish sohasiga, ijro jihatidan
nomukammal bo’lgan samarasiz boshqaruv tizimi,
ma’muriy buyrugbozlik uslubi, byudjet mablag’lari
hisobidan bogimanda kun ko’rishga o’rganib qolgan
iqtisodiy samarasiz eski tizim meros bo’lib
golganligidir.

Respublikada mustaqillikning dastlabki kunlaridan
boshlab kommunal sopani isloh gqilishga kirishil-
di.Davlat tasarrufida bo’lgan uy-joy fondi xususiy-
lashtirildi, tarmoqnin asosiy qonuni “O’zbekiston
Respublikasi uy-joy kodeksi” va “uy-joy mulklari-
ning shirkatlari to’g’risida”gi qonuni qabul qilindi,
kommunal xo’jaligi tizimini bozor mexanizmlari
asosida tahlil etish va boshqarish bo’yicha qonuniy-
me’yoriy hujjatlar ishlab chiqildi, kommunal sohani
kompleks rivojlantirishga qaratilgan iqtisodiy islohot-
larni izchil amalga oshirish konsepsiyasi hamda
tegishli dasturlar va chora-tadbirlar ishlab chiqildi.
Xorijiy tajribalar o’rganildi, bir qgancha ilmiy
izlanishlar va tadqiqotlar olib borildi, innovasion
loyihalar va invessiyalar jalb qilindi.

Sohani modernizasiya qilish borasida olib
borilayotgan ishlar, xizmat ko’rsatishni zamonaviy
bozor mexanizmlarini tadbiq qilish, yaratilgan
huquqiy-me’yoriy hujjatlarga muvofiq tarkibiy izchil
islohotlarning amalga oshirilishi uy-joy fondini
boshqarishni va undan foydalanishni mutlaqo yangi
tizimni shakillantirish imkonini berdi.

Aholiga kommunal xizmatlar ko’rsatish darajasini
oshirish maqsadida markazlashtirilgan davlat kapital
mablag’larini yo’naltirish, xalgaro moliya tashkilotla-
ri tomonidan xorijiy investisiyalarini jalb qilish orqali
suv ta’minoti, kanalizasiya, issiq suv va issiqlik
energiyasi, mayishiy chiqindilarni olib chiqib ketish
va uni bartaraf etish, liftlar tizimini modernizasiya
qilish sohalarida anchagina o’zgarishlar bo’ldi. Lekin
uy-joy kommunal xizmat ko’rsatishni bugungi
kundagi xolatini tahlil qilinganda zudlik bilan hal
etilishi lozim bo’lgan bir gancha muammolar yig’ilib
golganligi ma’lum bo’lmoqda, ya’ni:

- Joylardagi ijro hokimiyati organlari tomonidan
XUJMShlari va kommunal xizmat ko’rsatish
tashkilotlari faoliyatini muvafiklashtirish yetarlicha
yondashuvning yo’qligi:

- Ko’p xonali uy-joy fondini tegishli darajada
saqlashni nazorat qilish yetarlicha tashkil gilinma-
ganligi:

- Uy-joy fondini eksplutasiya qilishda belgilangan
talablarning ko’pgina hollarda buzilishiga yo’l
qo’yilganligi.

- Bino va inshootlarni ta’mirlash tiklash ishlarini
bajarishda belgilangan me’yorlarga amal qilinmasligi:

- Ko’p xonali uylarga tutash hududlarning holati
sanitariya  normalari, qoidalari va  tegishli
me’yorlarga to’liq javob bermasligi:

- Bino va inshootlardan foydalanishda davlat
tomonidan belgilab qo’yilgan me’yor va qoidalarning
ko’p hollarda buzilishi:

- Uy joylardan foydalanayotgan mulkdorlar
tomonidan tasdiglab berilgan majburiy badallarni
to’lash ishlari yetralicha tashkil etilmaganligi.

- Ko’p xonali wuylarga tegishli bo’lgan
xududlardan iqtisodiy tomondan foydalanish yo’lga
go’yilmaganligi va h.k:

Respublikamizda yerkin bozor munosabatlari joriy
etish va mulkchilik munosabatlari o’zgarishi natijasi-
da xususiy mulkni tasarruf etish, undan turli magsa-
dlarda foydalanish imkoniyatlari yuzaga kelgan bo’l-
sada turar joy binosidan samarali foydalanishda bir
gancha muammolar haligacha yechimini topa olma-
yabdi. Turar joy binosining foydalanilmayotgan may-
donlarini ijaraga berish orqali xo’jalikda qo’shimcha
daromad manbai hosil bo’ladi. Bu mablag’larni esa
turar joy binolarining umumiy maydonlarini joriy
ta’mirlashga kommunikasiya xizmatlar sifatini oshi-
rishga bolalar maydonchalari, sport maydonchalarini
bunyod etish va hududiy obodonlashtirish ishlariga
yo’naltirish mumkin. Undan tashqari kommunal
xizmatlar, ko’p qavatli uylarda turar joydan foyda-
lanish harajatklarini ijtimoiy magbulligini ta’minlash
zarur bo’ladi. Shu munosabat bilan sohada muhan-
dislik infra tuzilmasi bilan bog’liq bo’lmagan kom-
munal xizmat ko’rsatishning arzon va mugqobil
turlarini joriy qilish mumkin bo’ladi. Uy joy kom-
munal xizmat ko’rsatish sohasiga zamonaviy energiya
tejamkor texnologiyalarni jalb etishni yanada jadal-
lashtirish kommunal xizmatlari narxlarining o’zgari-
shiga asos bo’lib xizmatlar uchun to’lovlarni o’z
vaqtida oshirishni hal etishda samarali xizmat qiladi.
Kommunla xizmat ko’rsatish hodimlarining ish jara-
yonlariga axborot komunkasiya tizimlarini qo’llash
va ularning ma’sulyatli ishini avtomatlashtirish,
kommunal to’lov hisob kitoblariga ketadigan
harakatlarini kamaytirish va to’lovlarni o’z vaqtida
amalga oshirishga xizmat qiladi. Bu yesa komunal
xizmat ko’rastuvchi korxona uchun ham, aholi uchun
ham keng qulayliklar yaratadi.

Ko’p xonali uy joy fondining texnik holatini tub-
dan yaxshilash va undan foydalanish, ta’mirlash ish-
larini 0’z vaqtida amalga oshirish, shuningdek ko’p
xonadonli uylarga tutash xududlarda tozalikni saqlash
va obodonlashtirish. Bunday uylarda yashaydigan
aholi uchun qulay shart - sharoitlar yaratishda muhim
hayotiy omil hisoblanadi. Shuni alohida takidlash
joyizki, rivolangan mamlakatlarning tajribasiga asos-
lanib bu yo’nalishda malakali mutaxasislar, davlat
miqyosida tan olingan maxsus sertifikatga ega
bo’lgan boshqaruvchilar xizmat ko’rsatishiga, mulk-
dorlarning ko’plab va yuqori miqdorda haq to’lay-
digan buyurtmalarga ega bo’lish imkonini beradi. Bu
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borada horij tajribasiga e’tibor qaratsak: Germa-
niyada mazkur korxonalar raxbarlari oliy ma’lumotli
igtisodchi, muhandis, huqugshunos yoki ijtimoiy
xizmatlar bo’yicha malakaga ega bo’lishi shuningdek
o’zining etik va estetik qobilyatlarini namoyon qila
oladiga xodimlar bo’lishi talab etiladi.

Xo’jalik faoliyatini Samarqand shahar misolida
tahlil qilganimizda Samarqand shahrida 1138 ta ko’p
xonadonli uylar bo’lib ularga 120 ta XO’JMShlari va
bitta boshqaruv servis xizmat ko’rsatish korxonasi
xizmat ko’rsatadi. Tahlillar shuni ko’rsatadiki
bugungi kunda XO’JMShlarida quyidagi muammolar
mavjuddir:

1. Shirkatlarda buxgalteriya hisobi va hisobotlarni
amalga oshirmasligi:

2.Uylarni saqlash va eksplutasiya qilish borasida
shirkatlarni yuqori darajada debitor qarzga ega
ekanligi.

3. Banklardan olingan kredit mablag’larning
vaqtida qaytarish imkoniyati pastligi natijasida foizli
ustama to’lovlarning o’sib borishi.

4. Uy - joy mulkdorlari tomonidan saylangan
shirkat raislarining kasbiy bilim va ko’nikmalarga
ega emasligi.

5. Xonadon egalari tomonidan to’lanadigan
majburiy badallarning qiymati pastligi.

6. Uy - joy kommunal xo’jaligi sohasida xizmat
ko’rsatayotgan hodimlarning oylik maoshlarning
pastligi.

7. Ko’p xonadonli uylarda ta’mirlash - tiklash
ishlarini o’tkazish tartib qoidalari va muddatlariga
rioya gilmasligi.

8. Boshgaruv
emasligi.

Xulosa o’rida shuni takidlash lozimki mazkur
muommalarni  bartaraf etish uchun quyidagi
tadbirlarni amalga oshirish lozim deb hisoblaymiz.

1.Uy joy kommunal xizmat ko’rsatish viloyat
boshqarmasi tomonidan xo’jalik suv, kanalizasiya,
issiqlik va issiq suv ta’minoti, liftlar va irigasiya
boshqarmalari hamda obod hudud korxonalari bilan
0’zaro hamkorligini kuchaytirish.

2. Ko’p xonadonli uylarga xizmat ko’rsatish va
eksplutasiya qilish majburiy badallarini uslubiy
aniglangan miqdorini belgilash.

3. Shirkatlarni rag’batlantirish magsadida turli xil
ko’rik tanlovlarni o’tkazish tizimini yaratish (maslan:
eng yaxshi uy, eng yaxshi xo’jalik, eng obod hudud)

4. Ko’p xonali uy - joy fondini boshqarish, saqlash
va ularning ekspluatasiyasi bo’yicha yagona
standartlarini joriy qilish.

5. Shirkat a’zolarini, tezkor va 0’z vaqtida hisobga
olish shuningdek, komunal to’lovlarni amalga
oshirish maqgsadida axborot-kommunikasion tizimi
bilan ta’minlash dasturini joriy qilish.

6. Ko’p xonadonli uylarda joriy va kapital tamir-
lash ishlarini hamda tutash hudularda obodanlash-
tirish ishlarini olib borish maqsadida “Ta’mirlash-
tiklash xizmati” korxonalarini tashkil qilish va
ularning moddiy texnik bazasini mustahkamlash.

7. Uy - joy kommunal xo’jaligi sohasidagi
korxona va tashkilotlar moddiy texnik bazasini
yangilash va mustahkamalash, zamonaviy jihozlar va

servis korxonalarining yetarli

uskunalar hamda malakali mutaxasislar bilan
ta’minlash.

8. Shirkat xo’jaligi boshqaruvi raislarini huquqiy,
bugalteriya va kasbiy malakasini oshirish maqgsadida
malaka oshirish kurslarini tashkil etish.

9. Uy - joylarda foydalanish uchun zarur bo’lgan
minimal xizmatlar va ishlar ro’yxatini qayta ko’rib
chiqish va tasdiqlash.

10.Ko’p xonadonli uylarda qurilish, ta’mirlash
tiklash  ishlarini  takomillashtirish ~ maqgsadida
go’shimcha boshqaruv kompaniyalarini tashkil etish
va ularni elektron reyestrini shakillantirish.

11.Ko’p xonadonli uy - joylarda yashovchi
aholining to’lovlar hisob - kitobini tizimini joriy
qilish maqsadida uy egalarinig indenfikasiya
raqamlarini joriy qilish.

12.Aholi tomonidan yashash xonadonlarida olib
borilayotgan ta’mirlash ishlarida belgilangan me’yor-
ga amal qilishini nazorat qilishni kuchaytirish maqsa-
dida, uy-joy inspeksiyalarini vakolatini kuchaytirish.

13.Eng qisqa vaqt ichida turli xil baxsiz
hodisalarni va avariya holatlarini bartaraf etish uchun
tunu - kun dispetcherlik xizmatini tashkil etish.

14 Ko’p xonadonli uy - joylarning texnik
iqtisodiy, ijtimoiy, omillarini hisobga olgan holda
alohida qurilish elementlarining texnik holatini
o’zgartirish uyning xizmat qilish davrini uzaytirish,
energiyani  tejalishi,  energiya  yo’qotishlarni
kamaytirish shuningdek ko’chmas mulk qgiymatini
oshirish maqsadida sanasiyalashni tadbiq qilish.

15.Yer resurslari geodeziya kortografiya va davlat
kadastri, davlat qo’mitasi bilan hamkorlikda ko’p
xonadonli uylarni mulkchilik shaklidan qat’iy nazar
pasportlashtirish natijasida ma’lumotlar bazasini
shakllantirish va uni muntazam yangilab borishni
yo’lga qo’yish.

16.Ko’p xonadonli uy joylar yerto’lalaridan foy-
dalanishdagi cheklovlarni bartaraf etish va yerto’la-
larda sartaroshxona, tikuvchilik, maishiy texnika
tamirlash kabi tadbirkorlik bilan shug’ullanuvchilarga
jjaraga berish orqali xo’jaliklarga qo’shimcha
daromad keltirish va ushbu daromadni kommunal
xizmat sifatini oshirishga va tutash hududlarda
obodonlashtirish va ko’kalamzorlashtirish ishlarini
amalga oshirishga yo’naltirish.

Xulosa qilib shuni ta’kidlash mumkinki sohada
tub o’zgarishlar, shuningdek soha tashkilotlarini
rivojlantirish ~ ularning moddiy texnik bazasini
mustahkamlash, malakali mutaxasisilarni sohaga jalb
qilish, mavjud mutaxasislarni malakasini oshirish va
boshqa shu kabilar tizimli ravishda amalga oshirilsa
kommunal xizmatalar ko’rsatish xizmati sifati hamda
shu bilan birga aholi turmush darajasi va yashash
sharoitini yanada yaxshilanishi ta’minlanadi.
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NHKXEHEPJIMK MTHITOOTJIAPHA HA3APUSICH
TEOPUA MUH)XEHEPHBIX COOPYKEHUU
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POJIb JU®OEPEHIIMAJIBHBIX YPABHEHHWI ITPA PENIEHUM TEXHUYECKHUX 3AJAY

SmmamaroBa {uiasdy3a baxpamoBHa — k. ¢-M. H., 10o1IeHT; XHKMaTOoBa PaHOo ApTHKOBHA
TamKeHTCKUN TOCy1apCTBEHHBIM YHUBEPCUTET TPAHCTIOPTA
Cadap6aeBa Huropa MycradaeBHa - ctapuuii npenonasatens HUY TUMUMCX.
TypaeBa CeBapa ®@a3auaauH Ku3u — CTyAeHT. TamkeHTcknii @UHAHCOBBIA MHCTUTYT

B cratbe paccMarpuBaeTcs METOAb! pelieHuil AuddepeHInanbHbIX YpaBHEHUH, KOTOPbIE 3()(HEKTUBHO HCIONb3YIOTCS

IIpy pCHICHUHU 3aJa4 (1)I/IBI/IKI/I U MCXaHUKH.

Karouesble cioBa: nuddepeHanbHble ypaBHEHUS, alTOPUTM UHTETPUPOBAHUS, YUCICHHbIE METOIbI, PEKYPPEHT-

HBIC COOTHOILCHUA.

JuddepeHunan TeHrIaMaIapHUHT TEXHHK MacajlalapHH e4HIIIard YpHu
Yuby makonazsa (GU3MK Ba MEXaHUK MacajallapHH €UHIlAa KyjuaHwiagurad aud@epeHiman TeHrIaMalapHu eYHIn

YCYJIJIAPUHUHT Ma3MyH Ba MOXUSATH €Tapiinua EpUTHUIITaH.

Kaaut cy3nap: muddepeHnuan TeHIIaMa, MHTETpajUIalll aJrOPUTMH, PAKaMIHM ycyiulap, TaKpOPJIaHUII MyHOCa-

Oarnapu.

The role of differential equations in solving technical problems
This article includes some methods and techniques of solving differential equations, which is effectively used in

solving problems of physics and mechanics.

Key words: differential equations, integration algorithm, numerical methods, recurrence relations.

Beenenue. Ceronss, ¢ pa3BUTHEM HayKd U TeX-
HUKH, POJb MAaTEeMaTHKH Bo3pacraeT. B wacTtHOCTH,
MaTeMaTHKa HCIIONB3yeTCsl B (PH3HKE, MEXaHWKE MU
ACTPOHOMUM, & TAKKE MPU PEHICHUU YKOHOMUYECKUX
3aja4, aHAIN3¢ OMOJIOTHYECKUX TIPOIECCOB M MHOTHX
JIpyrux oOnacTsax. MHOTHE IpoIecChl B 3TUX 0Oa-
CTSIX OMHUCHIBAIOTCS C MOMOINBI0 T hepeHIInaTbHBIX
ypaBHeHull. [uddepennmanbasie ypaBHEHHUS pen-
CTaBILIFOT COOOM MAaTeMaTHYECKYI0 MOJENb H3ydae-
MOTro Tporecca, a u3ydeHue auddepeHIrnanbHbIX
YpaBHEHUI PUBOAXT K MTOJTHOMY OITMCAHHUIO IpOIIec-
COB.

Bo mHOrMX 3amagax HayKW U TEXHHKH TpeOyeTcs
HAXOJIUTh HEM3BECTHYIO (DYHKIIHIO, KOTOpasl yIOBJIE-
TBOPSICT YPaBHEHUIO, CBSA3BIBAIONIEMY 3Ty (DYHKIIHIO,
ee MPOM3BOJIHBIC U HE3aBUCUMYIO NepeMeHHyo. [Ipo-
CTEHIIas Takas 3a/a4a BCTpedajach B HHTCTPATEHOM
HCUHUCIICHHH, T/I¢ HaXOAWIN (PYHKIIMIO N0 JTaHHOH ee
MPOM3BOAHOM, TO €CTh HAXOIWIHN (YHKITUIO, YIOBIIC-
TBOPSIOLLYIO YPABHEHHUIO )’ = f(x) .

[pukaagHbie penieHns 3a1a4

3agaua 1. Haiitu xpuByro, o0najamollyio Tem
CBOMCTBOM, YTO OTpE30K JII0OOW ee KacaTelbHOM,
3aKIIIOYEHHON MEXAy OCAMH KOOPIAMHAT, IEIHUTCS
MOTOJIAM B TOYKE KacaHHUsI.

Pewenne. Ilycte ) = f(x) - ypaBHEHHE HCKO-

MO# KPHBOH, M (x,y)- TPOU3BOJIBHAS TOYKA STOH

KpUBOIA, a AB — KacaTenpHasi K KpUBOW B TOouke M.
VYromn, obpa3oBaHHbII KacaTenbHO# ¢ ocbio Ox, 000-
3HauuM depe3 ¢@. U3 auddepeHnnaiprHOro neunce-
HUSL MBI 3HaeM, 4YTO YIJIOBOW Ko3((HUIMEHT Kaca-
TEIBbHOW K KPUBOW paBeH

k=tgp,

PM PM

(1)

U IOJIy4aeM YpaBHCHUC

y=-2 @)
X

KOTOPOE€ CBSI3BIBACT HEHM3BECTHYIO (QYHKIHIO, €€
MIPOU3BOIHYIO U HE3aBUCUMYIO IEPEMEHHYIO.

[TpoBepkoii MOXXHO YOEIWTHCS, YTO YPaBHEHUIO
(2) ymoBnerBopsiet mobas ¢pynkius Buga y =C / x .
Takum 00pa3oM, MBI TIOTYYUIIA CEMEHCTBO THITEPOOIT.
Haiigem rumep6oiry, KoTopasi IPOXOIHUT Yepe3 TOUKY
M, (2, 3). Honcrasnsst KOOpAMHATBI TOYKU B (oOp-

myny y = C / x , nonyaum 3=C/2, C=6. Cneno-
BaTEIbHO, YpAaBHEHHE THUIEPOOIBI, MPOXOISIIEH Ye-
pe3 TOUKy M, (2, 3), UMECeT BUI y =6/x

3agaua 2. ['py3, macca KOTOpOro 71, 3aKperieH Ha
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BEPXHEM KOHIIC BEPTHKAJIBHO PACIIOIOXKCHHON Ipy-
)KuHbl (peccopbl). Ero oTkionstor oT Touku O Ha
HEKOTOPOE pacCcTOsHHUE, a 3aTeM OTIyckaroT. Ompe-
JEeNUTh 3aKOH JBIKEHUS TPy3a, €CIH CHJIa, AEHCTBY-
I0lasi Ha HEro CO CTOPOHBI MPYKHMHBI, MPOMOPLUO-
HaJlbHA CXKATHIO (PACTSDKEHHIO) TPYXKUHBI U HAIIPaB-
JieHa B CTOpoHY TO4Ykd O (TOYKH, B KOTOPOW Haxo-
JJICSI BEPXHUH KOHEI MPY>KUHBI, KOTJa OHa OblIa B
CBOOO/IHOM COCTOSTHHH).

Pemenne. Ecnu rpy3 ABMKETCS NPSMOJIMHEWHO
BI10JIb ocu Ox, TO coriiacHo 3akoHy HeroToHa

ma=YF, 3)
k=1

2

e a= - YCKOpEHHE Ipy3a, x=x(t) - UC-

dr’
KOMBIH 3aKOH ABWXCHUS I'Py3a,

F (k=1,2,..,n) - NMPOCKIUUH CHI Ha OCb Ox,
JIEUCTBYIOIINX HA TPY3.

B namem ciiydae Ha rpy3 IJEHCTBYIOT JIBE CHIIBL:
F =mgi -BeCTpy3au

F, =(-cx)i - cuna, JNEHCTBYIOLIasi CO CTOPOHBI
MPYKUHBIL, T/I€ ¢ — KO3(DPHUIUEHT )KeCTKOCTH TIPYKHU-

I - enmMHWYHBIA BEKTOp, HANPABICHHBIN BIOJIb

Ox. [Ipoekiuu  3TUX  CHJI  paBHBI
F, =—cx . Ilonyuaem ypaBHeHHE

HBI,
ocH
F =mg,

d*x

t2

=—cx+mg

coziepxalliee HeM3BECTHYIO (PYHKIIMIO X M €€ BTO-
PYIO IPOU3BOJIHYIO.
[TpoBepkoii MOXKHO yOSIHUTHLCS, YTO YPABHEHUIO

2 @)

m =—cx+mg
dr’

rae k*=c/m ,yOOBJIETBOPSET PYHKLIHSI

x=c, coskt+c, sinktJrlsi2 ,

IJie C| W Cy - IPOU3BOJIBHBIC TIOCTOSHHEIE.
JleliCTBUTENFHO, TOACTABHM 3HAYCHUE x B JE-
BYIO YacTh ypaBHEHUs (4):

d’x
ar’

+c k* coskt+c, k’sinkt+g=g
Takum  oOpasoM,  dyHKIUS
+c, sinkt+ g / k> Y/OBIETBOPSET YpPaBHEHUIO (4).

+k’x = —c k* coskt—c, k” sin kt +

x=c, coskt+

HOCKOJ’IBKy X 3aBUCUT OT ABYX IMPOU3BOJIbHBIX IO~
CTOSIHHBIX, TO IJIA MOJIYYCHUA OINPECACIICHHOIO 3aKOHa
ABIKCHUA HYXHO 3aJlaTb [ABa JOIOJHUTECIBHBIX

ycnoBusi. Hanpumep, HaliieM 3aKOH ABM>KEHUS
rpy3a, €clii B MOMEHT BpeMeHH =0 ero oTKJIo-

HUJIM Ha BEJIMYMHY X M NPUAAIH €MY CKOPOCTb Vo.
Toraa nony4yum

SUINE SRR 1
k

Janee

ﬂz—clksinkt-l—czkcoskt

dt
N
vo=ck = czz?o

Takum 00pa3zoM, HCKOMBIHN 3aKOH JBMKESHUS

xz(xo —%jcoskt+v—°sinkt+£2

k k k

B kxaxmoi U3 pacCMOTPEHHBIX 3a/1a4 MbI MOy~
JH JUI1 UCKOMOHM (YHKIMHM ypaBHEHHE, KOTOpOe CO-
JICPKUT TIPOM3BOAHYIO HCKOMOH (DYHKIIHH.

[Tpu uaTerpUpoBannu U HepeHITUATBLHBIX YpaB-
HEHHH MBI HaXOIUM WX PEUICHUS, KOTOPhIE BRIpaXKa-
IOTCSI Yepe3 dIeMEHTapHbIe (YHKIUN W UHTETPAIBI OT
HuX. OJHAKO TOKA3aHO, YTO BO MHOTHX CIy4asX pe-
menus auddepeHnnanbHbIX YpaBHCHUH, XOTS U Cy-
IIECTBYIOT, HO HE BBIPAXKAIOTCS B BHJIC KOHEYHOU
KOMOHWHAITNH 3JICMEHTAPHBIX (PYHKIMHA M HHTETPaIOB
oT HHX. Hanpumep, pemieHne — ypaBHECHHUS
y'=x>+y’ HEIb3s HAITU B TAKOM BUJE.

[ HaXOXAEHWsI YaCTHBIX PEIICHHH B TaKHX
CITy4asix IIAPOKO TPUMEHSIOTCS Pa3IMYHbIe YUCIICH-
HBIC METOJbI, YPPEKTUBHOCTh KOTOPHIX CYIIECTBEHHO
BO3pOCTIa C Pa3BUTHEM KOMIBIOTEPHBIX TEXHOJIOTHH.
B Hacrosiee BpeMsi YUCICHHBIE METOIBI TIO3BOJISIIOT
HAXOJWTh pemeHus AudQepeHInanbHbpIX YpaBHECHUN
MIPAaKTUYECKH ¢ 11000 Tpedyemoii TounocTsio [1,2].

OTMeTHM, 9TO UMEIOTCS CIIPABOYHUKH 110 qudde-
PEHINAIBHBIM YPaBHEHHSM, B KOTOPHIX IPHUBEICHBI
penieHnst OOJIBIIOTO YWCia BCTpedaronmxcs nudde-
PCHIIUATBHBIX YPaBHEHHH.

Mertox DBepxapTa OTHOCHUTCSI K YHCIY HESIBHBIX
OJTHOIIATOBBIX METOAOB, YTO OOECIIEUHNBACT €r0 CXO-
JTUMOCTh U YCTOWYHBOCTH. OCHOBHBIM JTOCTOMHCTBOM
OJTHOIIATOBBIX METOJIOB SIBJISIETCSI TO OOCTOSITENBCTBO,
9TO JUII HUX pa3padOTaHbl Hale)KHBIE OIEHKH JIO-
KaJIbHOM MOTpenrHocTH auckperu3anuu. Kpome toro,
MeToJ| DBepxapTa Mokazai ce0s Kak camblil 3¢ dek-
TUBHBII 10 TOYHOCTH W OBICTPONEHCTBUIO B JKCIIE-
PUMEHTE 10 HCCIIEIOBAHHUIO AITOPUTMOB U MIPOTPaMM
YHCJICHHOTO MPOTHO3HPOBAHMS JBIKCHHS HEOSCHBIX
Tel.

BcnenctBrue TOTO, UTO MOBBIIEHHE MOPSIKA arl-
MPOKCUMUPYIOIIEH (POPMYIIBI B OOJBIIMHCTBE CITyda-
€B yNmydllaeT OCHOBHBIC CBOHCTBAa METOIOB, pa3pa-
00TKa rpymmsl METoJ0B DBepxapTa 6osee BBICOKOTO
MOPSIIKA, 1T0 CPAaBHEHUIO C CYIIECTBYIOIIMMHU, SBIIS-
eTCsl aKTyallbHOW 3aJaueil ¢ mejbio co3faHus Oolee
TOYHOTO H 3()(HEKTHBHOTO AITOPUTMA YUCICHHOTO
uHTErprupoBanus [3].

AJTOPUTM M HPOTrpaMMa YHCICHHOTO WHTETPHUPO-
BaHHs METOJIOM JDBepxapTa paHee ObLTH pa3paboTaHbl
o 27 mopsiaka, OJHAKO HCIONB30BAHHUE 3TUX alro-
puT™MOB cBbIlie 19-ro mopsiKka HE MPUBOJIWIO K IIO-
BBIIICHUIO TOYHOCTH BEIYUCICHUH.

PaccMoTpyM OCHOBHYIO HIEHO MOCTPOEHHS METO-
Jla DBepxapTa Ha MPUMEpE PEIICHUs YPaBHCHUS BHUIA

§=F (x,t) 6))

[IpencraBum mpaByr0 YacTh B BHJIE BPEMEHHOTO
psna

F=F (x,0)=F + A t+ A, 05+ -+ A, 1" (6)

WHuTerpupys 310, MOJIyYUM BBIPAXKEHUS U1 OIIpe-

ACJICHHA KOOPpAHUHAT U CKOpOCTeﬁZ

2 3 tn+2

t t
=x +%t+F —+d—++4 —— (7)
PEATRITAG A " 1) (n+2)
) ) t2 3 tn+1 8
X=x,+Ft+A4 —+A4,—+ +A4, —— (8)
2 3 (n+l)

[TomuuoMEI (7) 1 (8) He sBisrOTCS psijgamu Teitno-
pa, a Kod(pPUIUCHTHI A; BBIYUCISIOTCS U3 YCIOBHS

HAWJTyHqlICTO HpI/I6J'H/I)KCHI/I${ X Hu X C IIOMOIIIBIO KO-
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HevHbIX paznoxkenuit (7) u (8). ns cBs3u A - 3Have-
HUI ¢ F' - 3HAYCHHSAMH BOCIIONB3yeMCsl BCIOMOTa-
TEJIEHBIM BEIP)KEHHEM
F=F+at+a,t(t-t,)ra,t(t—1,)(t-1,)+ - (9)
VYpaHenue (5) ycedeHo 1Mo BpeMeHH tn. B kax-
JIbIid (PUKCUPOBAHHBIA MOMEHT BPEMEHU t; HIMeeM
F,=F +at,
Fy=F +at;+ a,t,(t;-1,)

(10)

HpI/IHI/IMaFI t,=t,—1 HanuJeM O 4€pe3 pa3ac-

JICHHbIE PA3HOCTH:
a,=(F,-F, )/t,
o =((F-F)/t-a )/t
% =(((Et -K)/t-a )/f42 —062)/t43
% :((((FS i )/t5 % )/tSZ _aZ)/tss —0 )/t54

IIpupaBHuBas K03()PHUIMEHTH TPU OJUHAKOBBIX
CTerneHsAx ¢ B ypaBHeHUsX (6) u (9), Boipazum Ko3(h-
(urueHTr A; depes oi:

A= +(—t) o+ (1, 8) o + -

(11)

=0, O Gy O e 0

A,=a, +(—t2 —13)0;3 + -

A3:a3+ "':C33a3+ (12)

KoaddurmenTs! ¢;; onpenenstoTes U3 CIeIyommx
PEKYPPEHTHBIX COOTHOIICHUIA:

=Chp Ay +Cy Ayt oo

cij=1 i=],
=l i>] (13)
¢ .=c —tc, I<j<i,

ij i-1,j-1 i Ti-l,j

JUIsL aJITOpPUTMa UHTETPUPOBAHUS IISITOTO MOPSIIKA

Cy= —bLitt,, cn,= Lttt tlt,

-1 (14)

SIBJIAIOTCA KOPHAMH KyOHU4ecKo-

C=—16L — 4
e ¢, ¢
T'O YpaBHCHUA
(—t,58,) + (L, 15+ 18, +1,1,) 1+
5 R (15)
+(—t,—t,—1,)* + (1) =0
Takum 00pa3oM, HaXOXKJICHHE PEIICHHUS ypaBHE-
HUA x=F (x,t) CBOOUTCA K HAXOXICHUIO Y3JIOB pas-

30 L

Omenus t; mara h.

Bonpoc HaxoxkIeHHs Y37I0B pa3OHEHUs MmIara
h=[0, T] paccMOTpUM Ha IpUMeEpe aIroOpuTMa UHTE-
IPUPOBAHUS MATOTO HOPSIKA.

B HauanbHBIM MOMEHT BPEMEHU { =0 H3BECTHEI
x,, %, F. 3HaueHus
t,, t,, t, OHNPENEIAIOTCSA C MOMOLIBIO TPEX MpeJICKa-
3BIBAIOIIUX YPABHCHHN:

2

X B MOMCHTBI BpPEMCHU

3

. t t t t
x2=x1+x112+17127+ AlzerAzf—2 32L0 (16)
x—x+5ct+F£+Al£ A2£+A3£ 17

3 1 1%3 12 6 12 20 ( )
t} t) t! t]
x4:x1+x1[4+E47+A14?+A2f_2 32L0 (18)

n JABYX HCHPAaBJIAIOIIUX ypaBHeHI/Iﬁ JJIL HAXOXK-
JCHUA ITOJIOKEHUA U CKOPOCTH Ha KOHIIC IIara h:

2022, Ne1
. T’ T} T T’
x(T)=x+xT+E -t Al?+ AQE + A3E (19)
2 3 4
x(T)=x,+F T + AIT?+ AZT?+ A3TT (20)

Ota cxeMa sBISICTCS HESBHOHM, Tak Kak Ko3ddu-
ITUEHTEHI, CTOSIIITE B KBaIpaTHBIX cKoOKax (16) — (18),
HEW3BECTHBI TIPU MTepBOIi ureparuu [4,5].

VpaBuenue (16)—-(20) obecrieunBarOT MATHIN TO-
PAIOK TOYHOCTH OTHOCHUTENIEHO 7. MOXKHO YBEITHYHUTh
NOPSI0K TOYHOCTH B BEIMUCIEHUH X U X 10 CEIbMO-
rO TOpPSKa IyTEM CIICIHAIbHOTO BBIOOPA MOAIIATOB
t, t2, t2,. C 3TOM 1ENBI0 YBEIUYUM KOJIMYECTBO Pa3-
OWeHUH WHTEpBalla WHTETPUPOBAHUs, JT0OABUB JBa
JOIOJHUTEIBHBIX BPEMEHU £, f,. 3aTeM BBIUYMCIUM
IJsL f W {, 3HAYEHUS o, ¥ @, , & TAKXKE HOBLIE 3HA-

/ ’ /
u A4,, 4,, 4, .
W3 ypaBuenus (19) MOXXKHO HAaWTH HOIMpaBKU Ax,
yIy4IIAoIue 3HAYeHUS] KOOPIUHAT:

(Al' - AI)T3 (4 - AZ)T“

r r
yenus A, , A

Ax= + +
’ 5
(A3 - A3)T AT AT
+ + +
20 30 42
Beipaxas B ypasuenuu (13) c,,, --- , c,, 4epes
Cat» Cu » Cy » @ TAKOKE MONATAS
t t t
h==%, h== h,=—= (22)
T T T
Bripaxxenue (17) mMoxeT OBITh 3aIMCaHO B BUJC
e ¢, ey 1
Ax=(a, -t.a )TO| Sy S22  Ca | ©
(e =t505) 6 12 20 30
7 C41, 642’ 042, 1
T i P R L
12 20 30 42

3HaueHre Ax B IMOCIIEJHEM BBIPAXEHUU MOMKHO
o0paTuTh B HOJb NPU BBINOJIHEHUH CIEAYIOMINX
YCIIOBHIA:

C (23)
QL + CL + Ci + L =0

12 20 30 42
[IpoBoas momoOHBIE pacCyXACHHS Ul CKOPOCTH,
[IPUPABHUBAA K HYJIIO A X , IOJIy4UM TPETHE YCJIO-

! ! !
BHE ISl ompeaeneHus C, , Cp , C;5 . Torma coot-
BETCTBYIOIIME JIAaHHBIM pa3OHeHHeM KO3 QHIEHTHI
!
Gj
CKHX YpaBHEHUI

6YIIYT ONpeACIATbCA U3 CUCTCMBbI anre6panqe-

CLI,+C4_2,+CL3,+120
2 3 4 5

!

’ ’
c c c

) I * I < I (24)
3 4 5 6

c ¢y Cp 1

i+i+i _

4 5 6 7
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U3 pemenwust 310t cucteMbl

' 4

Cy = _g =—h, hyh,

eyl = g = hyhy + b b, + by, (25)
, 12

Cy3 :_7 =—h,—h — h

CIICAyCT, YTO 3HAYCHWS BEIWYUH  h,, h,, h,

SABJIAAKOTCA KOPHAMHA CIICAYIOLICTO MOJIMHOMA TpeTLefI
CTCIICHU

PR (= PRI I A S (26)
7 7)" 735
KOTOPBIC UMECIOT CIICAYIONIUEC 3HAYCHMA:
h, = th =0.212340538239...,
t
=2 =0.590533135559..., 27)

h, = %4 ~0.91141240488...,

Hcnonp3oBaHue 3TUX Y3JI0B NO3BOJIAET IOJIY4YHUTh
pCLICHHE YPaBHEHUS  i=F (x,r) C TOYHOCTBIO JO

CEILMOTO MOPAIKA Ul 00EUX KOMIIOHEHT X M X.
OxHako Ipu NMPUMEHEHHH MeTola DBepxapra, K
PEUICHUIO YpaBHEHHWH JBUXKCHHS HEOCCHBIX O0BEK-

YIK.624.072.2 — 417.044

TOB, YBEIMYCHUE TOPSAKA METO/Aa HE MPUBOIIIO K
MOBBIMICHAI0 TOYHOCTUA U 3()(HEKTUBHOCTU BBIYUCIIC-
Huil. Iloka3aHo, 4To InaBHas NPUYMHA 3aKIIIOYANIACh
B cIoco0e HaXOXKICHHUs 3HaUCHU Aj [6].

3akmiouenne. [lockonbky muddepeHInaIbHbIe
YpaBHEHUS SIBIISIIOTCS OAHUAM W3 OCHOBHBIX MaTeMa-
TUYECKUX YCTPOMCTB IS HM3YYEHHS] HETPEPHIBHBIX
(hM3HYECKUX TIPOIECCOB, M3YYeHHUE (PUBUYECKUX TIO-
HATHH, TAKUX KaK TUHAMHKA MEXaHUYECKUX CHCTEM,
Teopuss KoNeOaHUH, YacTO MPUBOIUT K PEIICHHIO
muddepeHITnaTbHBIX YpaBHEHUH.

Creuunanu3upoBaHHbId MeTo ] DBepxapTa dddek-
TUBHO HWCIIOJIF30BATh TPU PEIICHUH YPABHEHUH JTBU-
JKeHHMS B 3a/1a9aX HEOECHOW MEXaHUKH.
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NYJIATIAH TAMEPJAHIAH BOIII TYCUHHUT DJIACTHK — INIACTHUK XOJIATHJIA
STUJINIIVMHUA AHUKJAII YCYJIU

YcemonoB baxonup ®@aiizyutaeBuu. Samarqand davlat arxitektura — qurilish Instituti
YoarinynanaeB Adoxyadocu. Jizzax politexnika instituti

Makonana Bapakiy IynaTAaH TaW€piaHraH TYCHHHUHI 3JIaCTUK — IUIACTHK XOJaTAa STWIMIIM HATHXKACHAA XOCHI
OymaauraH AeBopyYacHIard KY4HII Ba CHIDKHUII Macaiaaapy KypuO YUKHIITaH.
Kaaut cy3nap: Dnactuk — miactuk, auddepeHnnan, amarpaMma, Tekue aedopmaryst, 1eKkapT KOOpAUHATATIApH, CH-

JDKHILL, KYYHIL, MaXaJJIMH yCTyBODJIMK.

B crarbe paccMaTpuUBAKOTCS BOIIPOCHL HepeMeHIeHI/Iﬁ " CABUI'OB B CTCHE, O6p33y}0HII/IXC$I B pE3yJIbTATEC u3ruba Oanku

U3 JIICTOBOM CTaJIM B YIPYTOIJIACTHYECKOM COCTOSIHUM.

KiioueBbie ciioBa: Ynpyro-miacrudeckoe, nuddepeHunani, aparpamMma, miockas aedopmanusi, IeKapToBbie KOOp-

JAWHATBI, CABUT, ICPECMECIICHUEC, JIOKAJIbHAA ycTOﬁ‘IHBOCTB.

The article deals with the issues of displacements and shifts in the wall, resulting from the bending of a beam made of

sheet steel in an elastic-plastic state.

Key words: Elastic-plastic, differential, diagram, plane deformation, Cartesian coordinates, shear, displacement, local

stability.

Kupum. Kypunui KOHCTpYKUUSATIAPUHH 3JIACTUK
- IJIACTUK HAa3apHsICH Macajajlapy acocuaa €UMJIUILN
TYIUFAYa YpraHuiamaraH, Mypakka0d nuddepencuan
TeHrJIamanap cucreMacura mancyomaup. Kypunuim
coxacuia Kyn ydypailuraH MynaTtnaH Tau€piiaHraH
Oom TYycuHIap MabiyM OHUp BEpTHUKal TEKUCIHUKIA
€TraH TEeKHC KOHCTPYKLHUSAJIAPHU HMKKH YIyamiid Ma-
cajara KenThpuil MyMKuH. Kyiumarm Gom TycuH-
HUHT TEKHC TaKCUMJIaHTaH €KUM TYIUIaHTaH Ky4
TabCUPUAAH XOCWI Oynagurantekuc aedopmanmsia-
HUIIM Ba yMyMJIAIIraH TEKUC Ky4JaHMII XOJaTHHU
anoxuaa Kypub 4nKaMus.

Kynpamanr kecumMu KymTaBp MIAKIUAArd Myiat
TYCUHHU JekapT KoopAuHATAIapy CUCTEMACH YKIapH
Oyinab Kylnaarnya xoinamrupamus. (1 — pacm).

®azoBuii KoopauHATajap cucreMacuHuHr XOZ
TEKUCAUruaa ETyBUM IyJaT TYCUH JIEBOpYACH, Yall Ba

VHI' TOMOH TasHWIapura SKUH >KOMJaIraH KUCMUAa
KM KecuM Oyiinda YCTYBOPIUTHHU HYKOTHIIN MyM-
kuH. TeMupOETOH KOHCTPYKIUSUIApHIA dca KUs Ke-
cuM Oyimua épuknap manino Oymamu. Ly Oomcnan,
TYCUH JEBOPYACHHHUHT DJIIACTUK Je(POpPMAIUSICHHH
ypranuniia, TYCHHTa IOK KYyWWIMIIMAAH OJIAUH Ba
IOKJIAHTaHUIaH CYHT, ICBOPYAHUHT UKKH A(X,y,z), A'
(xy',z") HykTacu opamurugard aeopmanuscu Exu
KYUMIIUHYA KyHuaara 2 — pacMJia KeNTUPWITaH cxeMa
Oyiinua ypranamus.

Pacmpa xentupunran A HyKTa KOOpAMHATACH
TYCHHTA 10K KYWHJIUINWAAH OJJIMHTU JedOopMaIisIcH
X,y,z 6YincuH. TycuHTa IOK KyHWITaHIaH KeWuH, 10K
MUKIOPH KPUTHUK KUIMAaTgaH oOLrasaaH cyHr A
HyKTa, MabIyM Oup A' Hykrara kyuyanu Ba Oy HyKTa-
HUHT KoopauHaTanapu x.y',z' xomarra kemagu. AA'
KecMa, A HyKTaHHHT A' HyKTara CHJDKUII YH3UFHU J1e0
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atanaan. CHUIDKHAII UKKWA KYpPUHUIIIA COOUp OYmamu:
TYCHHHUHT Oup OyTyH XoJjaTwa, JedopMarusiaH-
MaraH XoJiJja KY4uIl S’bHU, A HyKTa A' HyKTara cu-
JDKUMaras Xoyaa yMyMmui crwpkumu. byrna, O Hykra
xap ukkd TasH4ga O ' HyKTara Kyumaca TYCHHAA CO-
qup OYiaérran 3ypUKHIN OpTHINN OWwiaH A HykTa A'
HyKTara CWDKWIIM HATHXKACHIIA TYCHH JCBOpYACH]IA
nedopmarms conup Oyanu.

Lo

fx

Mmax

1 — pacm. bom T¥cun xucobuit cxemacu. a) TYCHH KyHIa-
JIaHT KECHMHHUHT OFUPIIMK MapKasu Oyindya KoopauHaTa
VKJITapUHUHT JKOMIAIIUII cXeMacH ; 0) TYCHH XucoOuit
cxemacy; B) XOVY Tekucnuru 0yinda sTHINII CXEMacH.

z
; A (XY 2) ( X
Ay W u
y 0‘" (Xay,z) ; (

a

2 — pacm. TycuH neBopyacuya xxoitnamran A(X,y,z) HyKTa-
HuHr A' (X',y',Z") HyKTara Ky4uIMHY aHUKJIAll CXeMacu

Tycun aeBopuacunaru A HyKTaHUHT KOOpOUHATa
X,y Ba z YKiapu Oyinad cHiDKUIIUIAH XOCHI OYiraH
AA' KeCMaHUHT NPOEKIUSTIAPUTA ACOCAH KyWHJarnya
anuknaHag (1) Ba HyKTa KOOpJAWHATAJAPUHUHT
(dbyakmsicn 6yub xucobnanaam (2).

u=x'-x
v=y' -y 1)
w=2z—2z.

u=u(x,y,z) ()]
w=Ww (X,¥,Z)

Tycun neBopuacuia >xoinamran A Ba Oomka B,
C, D xabu HyKTaJapHUHI CHJDKHUIIM TEKUC KU HOTe-
KHC Oy MyMKUH. HoTekuce cuinkunuiap Kuimaru
opacumaru (apk opTraH calWH, TYCHH IE€BOpYACH-
Jlary Maxayumi nedopmarnus xaMm opTud GopaBepaiy.
A(X,y,z) HykrantuHr A' (x'y',z') HyKkrara Ky4uiiu
YI3UKIN TedopManus aed KaOyn KuinHanu. bynnaii
JnedopMalMsIaHuI XOJaTUHU Kyhunaru cxema (3—
pacM ) opkainu KypuO YnKaMus.

Tycun neopuyacunuHr OX yKura napaiien >Koi-
namrad AB kecma dx Ba OZ ykura napasmien 6ynran
AC xecma dz y3ynnukka sra OyicuH. TycuHra
KYWWJITaH 10K KPUTUK KuiimMaTtuaad omradna A, B, C
nykranap A', B' Ba C' nykranapra cumkuiinu. by xo-
natna A Hykra KY4yumIMHUHT ZOX TEKUCIUTHIArH
TAIIKWII STYBYUIIAPHHHU U Ba W J1€0 Oenrunaimus.

Kyunmauar OX Ba OZ Viapu 6yinad ys3rapu-
1M Kyiugaruya aHuKJIaHaIu :

ou ow
u+ —dx, w+—dx
ox ox

3)

z

du
u+ —dz
az

3 —pacm. Tycun neBopuacunaru A, B, C HyKTanapHuHr
KYUUIIMAa YU3UKIU JeGopMalisIaHUII XONaTH.

C HYKTaHUHT CWDKUIIMIAH XOCUII OYJraH TalIKuil
STYBUWIAPH A HYyKTa CHIDKHIIHIAH XOCHII OYiraH
TAIIKWI 3TYBYMIIAPJAH KyAa KHUMK ( YeKCHU3 KUYHUK )
KaTTaJIMKKA 3ra OYIuimu Z KOOPAUHATACH Y3TapHIIH-
ra OoriuK OYynub Kyhumaru KypuHHUIIIa udoaanaHa-
I

u+ Z—Zdz, W+Z—‘:d2 4)

AB kecmanmHr nedopmarmscunan kednarn OX
VKU OYiinua MPOSKIHUACH KyHuaarnia aHuKIaHaIH

AB =dx—u+ (u+ a—udx) = dx + 2dx.
dx ox
&)

AB KecMaHWHT a0COJIOT y3airaH MPOEKIUSCUHU
OX yku Oyiinua KyWumard TEHTIUK opkaiu udoma-
JanMu3:

AAB = A'B" — AB = 2 dx. (6)

AB kecmanmar OX yku Oyitmua HucOuit (u+
ou _
5 dx) =
Jeiiunany Ba Kyiuparun dopmyna Oyinda udonana-

Haau.
AAB _ du ow

b= o5 = 5 b g )

TycuH AEBOPYACHHMHT MaxaJUIMid YCTYBOPIIUTH
KyiHugara xojarja XaM TabMUHIAHWIIW Imapt (4-

pacm).

vl
A b |1k

AAB yzaiiumm, 4u3UKIH JehopMariys

— T TT — ‘

0 oL s, by ( X
Y Alas = Hos * Do 1 9] {
. [[os :, ff

4 —pacm. Tycun nesopuacunusr A, b Ba C HyKTanapuHUHT
I3UIUIIMIAH X0cul OYnaauran Maxauuil qedopmanusna-
HMII CXEMACH.

Bbomr tycun ycrura kyiunran épaaMyu TYCHH Ta-
. 1
SHYAZA XOCHI OYAraH KecyBYH Ky4d Qumax= q? TabCHU-

puaa 0ol TYCHH JIEBOPYACHHUHT lios KUCMHIA IEBOP-
YaHWHT KYHJAJIAHT 103acy Oyirua STHIUIIIAH XOCHIT
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Oynamuran nedopmarysiap XaM dJIACTHK — TUTACTHK
XONATHJATH  FOKOpHJAa  KEJITUpWIraH  yciayOjaa
AHUKJIAHUIIIA MYMKHH.

Bowr TycuHHUHT ymymuil ycTyBOpauru 1 — pacm-
Jla KeNTHpPWIraH cxema Oyinya, TycMHHMHT ZOX
Tekucauruaa srwmmu  f > [ f ], 6ynran xomatiapaa
TYCHUH ¥3 YCTYBOPJIUTUHU MYKOTHUIITN MYMKHH.

TYCUHHMHT 37aCTUK XOJAaTUJArd OTWIHAIIN [
YHUHT UCTaJIaH KecuMu OYiinua Kyiujmaru uerapa-
BUH x0nar Oyiinya Tamadra xxaBoO OepHIIH MIapT.

f_ 5 (utan)l? f1 4

1~ 384 EJ, S[l]eKH

f_ 5M _(f

1~ 48EJ, <[}l (3)

Oy epJia pn Ba u — BAKTUHYAJIMK Ba JOUMHUIA FOK ; £
— 1ycun pasoru ; E = 2.06 * 105 mIla — snactukimk
MOAYJH ; Jx — TYCHH KECHM FO3aCHHUHT Y3 BEPTUKAI

TEKUCIUTH OYHNdYa MHEpUHsS MOMEHTH; | {] — TYCUH
. . ql? .

y4yH HUCOMH "yerapaBuii oruiuml; My = 5~ Tycumma

!

X0CHUI 6§lnaﬂnra}1 MaKCHUMaJl 3T'yBYHU MOMCHT, Q = CI?

— KecyBud Ky4; EJx — TyCuH KyHAanaHr KECUMHHUHT
OMKPIIUTH.

Arap TycuH ypTacuia XOCHJ OynaauraH MakKCH-
MaJl 3TyBYM MOMEHT My OpAMHATaCUHUHI KaTTaJUld
EJ = 0.5 EWh 1ycuH KyHIanaHT KECUMUHHUHT OHMKp-
aurura Oyicak, TYCUH Y4yH MIAPTIH TEKUC TaKCHUM-
JIaHTaH 10K (x HU KyluJaruya aHuKjam MyMKUH:

b _ _Mx _ MEx _ Zsﬂ
Ix = 05Wyh h  h

Oy epna e, =
YeTKH KUppacuaa XOocwi Oynaauran HucOuit pedop-
Malys CaTXH;

E. = % — OOm TYCHH MATEPUAIMHHHT CUH(H

©)

€ o o
E_x — TYCHUH KyHJAJIaHT' KECCUMUWHUHT
T

Oyiirua OKYBYAHJIMK dYerapacuaard . KyWIaHHIITa
Moc HUCOmI y3anu ( Kuckapum ); h — TycuH xyHa-
JIAHT KECUMUHMHT OaaHIUT .

Arap (8) dopmynaHd comjanamITApPraH XoJiaa
Kylinaarmda ugoa Kuicak

¢
M,
fx=

X
EJx (10)
(9) dopmymann xucobra onran xonmga (10) ¢op-
Mylla KyHuJaru KypuHHUINTa Keaaau
fo= (G)md (1
by epma Mg) — KENTUPWITaH TYCUH YPTAcH[A,
MIAPTIIN 10K €x OYHHNYa STYBYA MOMEHT.

By dbopmynanan kypuHUO TYpHOAMKH TYCHHHHHT
9JIaCTUK — TJIACTHK Ky4WIaHUII XOJATHIard MakCUMal
aruumu  f, , TYCUH KECUMHUJIA XOCHII OYITyBUH Ke-
cyBuH Ky4 Qx = 0 Oynran kecuma coaup Oynaau.

TYCUHHUHT 37aCTUK — IJIACTUK KyWJIaHHII XOJa-
TUJIaTH STWIUIIN  f,HA aHUKJIAITHWHT MYPaKKaOIuru
IIyHAaH HWOOpaTKUM, TYCHH KYHIajJaHr KEeCHMHU
OyHnYa KyWwIaHWII STIOPACUHHA KypHUIIJIA, TYCUHHUHT
YY3WININTa WIUTAMIATaH TACTKA TOKYACUHUHT KyHH
KACMHUJIa HUCOUU y3ainIl ex KudMaTura OOFITUK XOJ-
Jla aHuKJIaHaau (5—pacm).

Tycun KyHOANaHr KECUMUHUHT  TE€OMETPHK
KypcaTKuIapyu KyiHHuara TapTuoia aHuKIaHa i

T¥cun Tokuacu kecum ro3ac: Ar = by + ty, (cM?).

JleBopua kecuM 103acu: Ay, = by, + ty, , (cM?).

Ymywmuit kecum 103ac: A = A, + 2A¢, (em?).
KyHnananr keCHMHUHT CTaTUK MOMEHTH:
t 2

(cmd).

TYnuK KeCUM F03aHUHT HHEPIUS MOMEHTH:
Je = Jw+2)y = 25 4 o, (% - t—f)z-(cw)
x w f 12 ffwlz 2/ :
Kapumnuk momentu: W, = % ; (em?).

Wuepuus paguycnapu: i, = \/%; iy = %’. (cm).

a) d) 5} 9
12 f o,
— 1] /T 7
N
N e e=1
A Ay = /' nedmpan gk A
h h /
i S /
4 1A 4
t:/2 te pen
€

5 — pacm. bom TycuH KyHnanaHr kecuMuaa Xocui Oynaau-
rad HOpMaJl Ky4JIaHHUII 3II0PAcH.a) TYCUH KYHIAIaHIT
KecuMu; 0) HOpMaJl Ky4WIaHHUII ¢ HUHT Sy 3JIACTUK XOJAaTH-
JIaT 3M0PACH; B) HOPMaJ KY4JIaHHUII ¢ HUHT € IIACTHK
XOJIaTUIArd HUCOMIA y3aiiui €, ra MOC 3IIOpacH.

JeBopya KecUM FO3aCHHHHT TYJIHMK KECHUM fo3ara
HUCOaTUHY Kyiinnarnya Oenrunaiimus: 4, = aA,

Toxwanap yayn Ay = 0.5(1 — a)AGynagu. Tok-
yajmap OFHPIMK MapKasuaaH, YMyMHHA KEeCHUM [03a
OFUpJIMK Mapkasuraua Oynran Macogpanu ho/2
Oynranga TOKYamap OFUPIMK MapKasd Opacuuaru
macoda ho 6ymanu.

Kapanaérran kecum to3a 0yiinua (5—pacm.B) HUC-
Oouit nmedopmanms ey OynraHma, TYCHH MaTepHaIN
(mynaT) smopaga KypcaTwiraH Auarpamma IIapTura
Kypa MAaCTKU TOKYA UY3WIIUINTA, FOKOPH TOKYA CHKH-
JWINTa WIDIaiau Ba 6 — pacMa KypcaTHITaHICK TU-
rpamMMara acocaH OKyBYAHJIHMK Yerapacuaa YH3HUKIH
MYCTaxKaMJIMKKa 3ra Ae0 Kabyn kunnHanu. by xomar
Oyiin4a TYCHH KaOyJl KWJIMIIM MyMKHH OYiraH ory-
BYH MOMEHT

M = 0.5AhBx (12)
Oy epaa 0.5Ah —TyCHH KecUM FO3aCHHHHT KapIIFIHK
MOMEHTUTa TeHr ne0 kKalOyn kwicak (Mx = oWy )
miapTura Kypa.

a a
By=o(1-2-5
x T 2 6e?

2(1-2)a+3)

)+E1(e—er)[1—a+
(13)

B, = GT(l—%—é)+E1(e—er)[1—a+
+5(1-2)(2+2)] (13)

By epna en, €; — mynaTHUHT HUCOUH y3alUIIIMHUHT
OKYBUYAHJIMK 4Yeapacu Oyinuva caTxjiapu.

— . _ 087 0r
0 = Oy, E1 = e
B I

e<e, O6ynranna (13) dbopMymaHUHT MKKUHYH Tap-
K1OU (KMCMU) HOJITa TEHT OYnaau.

6 — pacMmaa kenTupwiIrad rpagukna By Ba e kaTrta-
JUKIIAP AHWKJIANIHA COJANANAIITHPUII & Koedduiu-
SHTH KHiiMaTura OOFIHNK OYIasm.
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i B (mMa)
380 M. = %
6= a -
E - = 360 e
0,=240 MrTa - 38 AT A02
i [ 1A
320 A
I J00 4 04
Wi Wi
280
74
5 TR L ,4/ P a=06
| en=15 e=125 5 LA L Pa
. . A
6 — pacwm. [IynaTHuHT uy3u- 220 ragran o8
o
nuuigard quarpammac 2T AT [ A
180 [ » L o
10 |- S
150 Hrer T L et
-
7 — pacMm. B Ba e karra- 20
100
JMKIAPHUHT GOFIaHUII IPa- 4
10 20 30 40 50 50 70 80 9¢ 106110 120
¢urn. 60
40
20 e
[

Bomr TycunHMHT Typau kecumiapuaa (2) gopmy-
Ja KAAMaTIapUHU aHUKIa0 MacTKH Oen0oF HHUCOMi
y3aiiui gapakacuHu Ba

fo = (2€,/)M,

OYHrYa 31aCTUK — TUIACTHK XOJIATIAArd STUIIHIIH-
HHU aHUKJIaNMMH3.

XyJsioca. Bapaknu mnynatnaH Ty3wiraH —Ooin
TYCUHHUHT 3JIACTHK — IJIACTHK XOJIATUAA STUIUIIHHA
aHUKJIal1a I0KOPUIa KeNTUPUITaH YCYIHHH KyJUTall
Makcajra MyBoQukK Oynubd KyiumaruiaapHu nHoOaTra
OJIUII 33apyp:

-boll TYCHHHHMHI 3J1aCTMK — IUIACTHK XOJIaTHAa
STUIIMIIUHE TaXMHUH KWIKIIJA CHDKHUII JieopMaliu-

YK 624.012

SCUHM WHOOAaTra oyui 3apyp. byrna Tycun Tasaanga
xocwi OynmaauraH KYHIAJAHT KeCyBUM Kyd IUIACTHK
JedopMaIMSHUHT OPTHIITUra TAbCHUP 3TAIH J1e0 Kapa-
Jaau.

-“B — e rpajura kKaM yriuepomIH IyJIaTHHHT
uy3unuimm Oyiinda rpaduru Kypuiran OYmm0, xap
Oup MyXuM KYHIAJaHT KecuM Oyiuda, YypHATHITaH
ViraoB acOobiapu €pmamuna aedopMaUsSHUHT 3J1a-
CTHK OKYBYAHJIMK, IUIACTUK XOJaTiIapy yYyH HaTHXa-
JIAPHU OJIMII MYMKHH.

-bomr TycuH KyHIamaHT KECUMMWUHUHT T€OMETPHK
xapakrepuctukanapuan “ KMK 2.03.05-97. [Iymar
KOHCTpYKIMJIap® Ja KENTHUPWUITaH dYerapaBUil XO-
jaTnap acocuja aHukinaHaad. byHna Gomr TycuH ne-
BOPYACHHUHT OaJaH/UIMTH I0KOpU Ba MacTku Oenbor
TOKYaJIapu OFUPJIMK MapKasjapu OpajUfura acocaH
AHUKJIaHAIU.

Apnabuérnap:

1.Anexcanapos A.B , Iloranos B.Jl. OcHOBEI Teopuu
YIPYTOCTH U IIACTUYHOCTH. — M.: Bricmas mxona. 1990.
—400 c.

2. Merranuyeckue koHcTpyKiuu. B 3T. [Toa.o0ur.pern.
B.B. Ky3nenosa — M.: u3n — Bo ACB, 1998. — 512 crp.

3. Mawunsn P.II., Maunsn /I.P., Bacunos 10.A. Crpou-
TenbHbIE KOHCTpYKIHU. PoctoB — Ha—Jlony. ®enukce. 2005.
—865c.

4. CHull 11 — 23 — 81*, CrayibHble KOHCTPYKLMU. — M.:
Crpoitusaar, 1998.

PACYET U TIPOEKTUPOBAHUE HAIIPSIZKEHHO-AE®@OPMHUPOBAHHOI'O COCTOSTHUSA
IUJINHAPUYECKHUX CHJIOCOB C YUETOM KIIMMATHYECKHUX YCJIOBUU

TommyaaroB Xam3a lllapod yram — accucrenT. J[)Ku3akcKuii IOTUTEXHUYECKUNA WHCTUTYT

B crathe mpuBENEHO aHAIM3 M OLIEHKA CTENEHM BIMSAHMA CHUJIOBBIX M HECHJIOBBIX BO3IACHCTBUM Ha HAIpSHKEHHO-
nedopmuposannoe cocrosuue (HJC) u JonroBeyHOCTh XKene3006TOHHBIX KPYIJIBIX CUIOCOB C JIOKAJAbHBIM HOBPEXKICHU-
€M 3aLUTHOTO CJIOSI U KOPPO3UEH apMaTyphl, SKCIUTYyaTUPYEMbIX B YCIOBHIX NpHapaibckoil Tepputopun Cpeaneit Asuu.

KiioueBble cioBa: TemmeparypHble BO3AEHCTBHUS; MPOLECC TEINIOOOMEHA; TOPSUMH CHITyYHid MaTepHa; TOopsaui
BO31yX; KO3(p(UIMEHT TeIIONPOBOAHOCTH; TEIIOEMKOCTb; KOHTYpHAs CUJIA; OTHOCUTENIbHOE YAJIMHEHUE; KOJbLEBOE

YCHJIME; MOJYJIb YIIPYTOCTH; TIOMPABOYHBIN KOA(PPUIIUEHT.

BBenenue: Llens uccrnenoBaHus 3akiroyaiach B
aHayM3e (PU3MKO-MEXaHUYECKUX CBOMCTB Kene300e-
TOHA U TEXHUYECKUX ITOKa3aTelei »XKeae300€TOHHBIX
CHUJIOCOB C YYETOM KIMMATHYECKUX YyCJIOBUU. Jlims
MONyYeHHUs ATHX TIOKa3arened HeoO0XoIuMo ObLIO
MPEIBAPUTEIBHO BBINOJHUTH KOHCTPYKTUBHBIE pac-
YeThl CHJIOCA C KCIIOJIb30BAaHUEM MPOrPaMMHOIO
komriiekca JINPA CAIIP u onpenenuts pacyeT mpo-
CTPAHCTBEHHOW CHCTEMBI, COCTOSIIIEH U3 CTEPKHEBBIX
U TUIACTUHYATHIX DJIEMEHTOB Ha CTATHYECKUE W IH-
HAMHUYECKHE BO3JIEHCTBHUS C BBIOOPOM PACUETHBIX
COYETaHNU CHIIOCA.

OTH mapameTpbl MOCITYXWIA OCHOBOW AJIS Ompe-
JeNeHUsT KOHCTPYKTHBHBIX OCOOCHHOCTEH B cpere
JKapKO-CyXOM KiIMMatudeckux yciaoBuil Cpennei
A3uu Ui OmpeneNieHHs HanpsHKEHHO-IEPOpPMUpPO-
BAHHOT'O COCTOSHHUSI C Y4ETOM TeMIepaTypHBIX BO3-
JIEUCTBHI U JUHAMUYECKOTO ae(GopMHUpOBaHUIL jkee-
300eToHa. Pe3ynmpraToM Takoro amHanmsa SIBUIIHCH
PEKOMEHJAINHU 0 PAllHOHAILHOMY MPOEKTUPOBAHUIO
U MPUMEHEHUIO CHJIOCHBIX KOHCTPYKLHMH AJs ycio-

Buii Y30ekucrana. OmnpeneneHue IeicTByrOMIEH
Harpy3kd 4 BO3AEUCTBUS HAa CHUJIOCHBIE COOPYKEHHUS,
TUNA MUIHHIpHYIecKoro obonouek. [lapamerpsr Tem-
NepaTypHBIX BO3JCHCTBUH M BIIAXKHOCTH XKejie300e-
TOHA MPU YCIOBUH CYXOT0 XapKoro KiamMata. Vzyude-
HO KOHCTPYKTHBHBIX OCOOEHHOCTEH U MPOEKTUPOBa-
HUE COOPHBIX M MOHOJIUTHBIX WH)KEHEPHBIX COOPY-
JKeHHH B BHJIC IWIMHAPUYECKUX KeJIe300€TOHHBIX
cuocoB. [Ipu omperneneHnu HanpsLKEHHO-IE)OPMHE-
POBAaHHOTO COCTOSIHASL C YYETOM TEMIIEPaTyPHBIX
BO3JEHCTBUI M JUHAMHYECKOTO JIe()OPMHPOBAHUSL
KeJe300eToHa HCII0Nb30BaHa COBPEMEHHas KOMIIbIO-
tepHas nporpamma «JIMPA CATIP».

OcHoBHast yacTb pacuéra: CTeHbl CHJIOCOB HC-
IBITHIBAIOT HEPABHOMEPHBIE U PAaBHOMEPHEIC TEMIIE-
paTypHble HampspKeHUs WIM YCaJKy, HO JIEHCTBYIO-
muye CH 302—65 He yuuThIBaIOT 3TU HAMPSKEHUS.

Crydan HEpaBHOMEPHOTO U3MECHEHHS TeMIIepaTy-
PBI HAOJIIOAIOTCS TIPH 3arpy3Ke CHIIOCA TOPSIUM CHI-
My4YUM MaTepHajIoM.

Jis onpezeneHusl TeMIepaTypHOro mepemnaga ¢*
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nony4yena hopmyna

0¥ = (t" o~ t9/(1+VB) (1)
I7ie fo — HaYalbHas TeMIlepaTypa 3arpy’kaeMoro ro-
pSYEro CHIMYyYero Marepuaina; X — 3UMHsS TeMIepa-
Typa HapyKHOTO BO3IyXa, NpUHHMAaeMas pPaBHOU
TeMIIepaType Hanbosee X0IOJHBIX CYTOK, 10 TaHHBIM
rnaBel CHull «CtpoutenbHasi KIMMaToIOTHS U Te0-
(buzuka.

3unauenue B B popmyse (1) paBHO:

B = p;uC/(pmmem), (2)

rie p, A, ¢ — COOTBETCTBEHHO ILIOTHOCTH, KO3(-
(PUIMEHT TETUIONPOBOAHOCTH U TEIIOEMKOCTD JKeJle-
300€TOHHON CTEHBI; Pm, Am, Cm — COOTBETCTBEHHO
HACBIMTHAS TJIOTHOCTh, KOA((OUIIUEHT TETUIONPOBO/I-
HOCTH Y TEIUIOEMKOCTH CBHIITy4Yero MaTepHaa.

Ecmu 0603naunTs 1/(1 +VB) = X, TO momyanm:

@* = x(t'y— t¥) 3)

11 HEKOTOPBIX CHIMYYHX MaTEPHAIOB 3HAYCHUS
X TpuBeAeHbl B Tabn. 11. [l xene300e€TOHHOM cTe-
HBI cuiioca npuHaTo p = 2,5 t/m?; A= 1,69 B1/(m°C);
¢=0,84 x/Ix/(xr°C).

PaBHOMEpHOE M3MEHEHHE TEMIIEPATyPhI.

[Ipy paBHOMEPHOM HW3MCHEHHH TEMIIEPATYPHl H
[IAPHAPHOM, HauOoJiee PAaCHpPOCTPAHCHHOM, 3aKper-
JICHUW HU3a U BEpXa CTEHBI CHJIOCA BO3HHKAET KOH-
typHas cuna F,=¢ E,8L/d, rae e — oTtHOCHTEIBHOE
ymnHenue; Ep — mMoxyns nedopmaru 6eToHa; 6 —
TOJIIMHA CTEHBI; d— BHYTPEHHHUI AMAMETp CHJIOCA.
J1s1 5xe1e300€ TOHHOM CTEHBI

L =0,76\rd. 4)
TJ€ I — BHYTPEHHHH paguyc CHIIOCa.
OTHOCUTENILHOE yanuHeHue € = aAt, roe At —

TEeMIIepaTypa, Ha KOTOPYIO PaBHOMEPHO Harpenach
KOHCTPYKIIHS;, 0. — KOA(DOUIMEHT JIMHEHHOTO paCIIu-
peHust.

Cuia BBI3BIBACT B CTCHE CHIIOCA KOJIBIIEBOC YCH-
nue Se. M3rudaromuii MOMEHT B BEPTHKAIBHOU IIIOC-
Koctu M, u monepeunyro cuiy Q ., 3HaYEHUsI KOTO-
PBIX MOTYT OBITH BBEIYHCIICHHI IO (opmyne: Sy =2r Fp
ni/L=¢ Epdni; M=FnLny; Q,=Fun4 tae ni, ny u ng —
KO3 PUIMEHTHI, TpUHUMaeMble 1o mpuiox. 1. Ox-
HAKO 3TH YCHWJIHMS PacIpOCTPAHSIOTCS Ha HeOOJbIIOE
paccTosHUE OT MECTa 3aKPEIUICHUS] KOHTYpPa CTEHBI, U
0OBIYHO MU MPEHEOPETAIOT.

[pu pe3koM MOHMKEHUH HAPYKHOM TeMITepaTyphl
MepUMETp CTEHBI CHiloca cokpamiaercs. Ecnu 3arpy-
JKeHHBI MaTepran HEC)KUMAaeM, TO TEOPETUIECKOe
HANpsDKEHUE B CTEHE MOYKHO OTPENENUTh 0 GopMy-
ne:

o1 = aAtE, (%)

rae At— pazHocTs Temmepatyp, °C.

Ho tak kak ceimyunii MaTepuan mpu 3TOM CKUMa-
eTcs, TO HANpPSKCHUS YMEHBIIAIOTCS. JTO 00CTOSI-
TENLCTBO YYUTHIBACTCS MOMPABOYHBIM KO PUIIHEH-
ToM X. Torga dakTudeckoe HapPsHKEHUE B CTCHE G' —
XoAtE, tne X — nomnpaBounblii ko3ddunment (amns
3epHa X= 1/10).

[Ipu ompeneneHuu NOMOIHATEIHLHOTO BHYTPEHHE-
o JaBICHUS B CHJIOCE, KOIJA PE3K0 HM3MEH:IACh
HapyXXHasl TeMIepaTypa BO3ayXa, Moayqrmt GopMyiry

Pi= aAtEn /[(t/0)(Ews E)+(1- vi)] (6)

I7ie pt — JOIOJTHUTENBHOE JaBlICHHE Ha CTEHY; Ey
— MOIyJTbh VIPYIOCTH CHIMy4ero warepuana; FE—

MOJIyJIb YIPYTOCTH MaTepualla CTeHBI, V,, — K0d3hdu-
mueHT [lyaccoHa mist celmydero marepuana; 6 — TOJ-
IIMHA CTEHBI CHIIOCA.

OTcrofia yKOPOUEHHE paryca KoJblia OyIeT:

Ar —toAt — pr*/(SE). (7)

B To ke BpeMs naBieHHE p; 00)KUMAET CTOJIO ChI-
Iy94ero MaTepuana, BBI3BIBAas yYCKOPOUYCHHE paanyca
HA BEIMYHHY

AT —pa(1-v¢)/Em. (8)

Tak kak Ar = Ar ', To, IpUpaBHUBAs YpaBHEHUS
(4) n (8) u pemasi OTHOCUTEIHHO Py, TIOTYIUM BBIpA-
keHue (6).

TaiiMep peKOMEHIyeT MPUHHUMATh MOIYJIb YIpPY-
TOCTH 3€PHOBOM MAacCHI JUTSl OOJNBIIMX CHIIOCOB K, =
70 MIla, nns maneix cunocoB E,= 10 MIla: Koag-
¢urment I[yaccona ans 3epHa TaiiMep npuOIMKEHHO
B (opmyne (6) peKOMEHIYeT MPUHHUMATh PaBHBIM -
0,4.

[penno:xkeHuss Mo yYTOYHEHHIO MOMPABOYHOTO
ko3¢ Ppuumenrta a

Jo Hacrosmero BpeMEHH MpPOBEIEHO HEIOCTa-
TOYHOE YHUCIIO OIBITOB W HAONOACHUI M0 M3YYCHHIO
JABJICHUN B CHJIOCAX C MPOMBINUICHHBIMU CHITyYUMH
MaTepHanaMu (LEMEHT, TIIMHO3EM, IECOK, YTOJb, MH-
HepajbHbIe YIOOpEeHUs W Jp.), OATOMY MpodieMa
OTIPEICNICHNS] JABJICHUSI TPOMBIIIICHHBIX CHITYyIHX
MaTEepPHAIOB Ha CTEHBI J0 CHX IOP OCTAaeTCsl Hepe-
HIEHHOM.

B cootBerctBun ¢ CH 302—65 naBnenue colmy-
4ero MaTepHaja B CHIOCE ompeesnsercs mo gopmyme
SAncena. OgHaKko yCTaHOBIEHO, YTO JIABIIEHWE HE
TOJBKO IO BBICOTE, HO M B IUIAHE PACHPEICIISICTCSI
HEpaBHOMEPHO; IPHU BBITYCKE CHIIYYEro MarepHania
U3 cmiioca, mpu paboTe MHEBMOCHCTEM 3arpy3Kd U
BBEITPY3KH, TIPH OOPYIIEHUH CBOJOB CHITYyYETO MaTe-
puasa m OT Ipyrux (pakTOpoB MaBICHHE HA CTEHBI
NPOTUB BBIYUCICHHOTO TO (hopmyne SIHCeHa MOBBI-
mraeTcs. OTH U Ipyrue (pakTopbl YUUTHIBAIOT MOTpPa-
BOYHBIM Kodddunuentom a. B coorserctBuu ¢ CH
302—65 3HaveHus MOMpPaBOYHOTO Kod(h(dHUIMeHTA
IMPUHIMAIOTCSI B 3aBICUMOCTH OT pacCMaTpHBAEMOT0
ypoBHS: a= 1—is BepxHed 1/3 cTeHsl u a=2— s
HUKHUX %/3 CTEHBL.

B mpoMBIIUIEHHBIX CHIIOCAaX BBICOTA U IHAMETP
MEHSIOTCSI B IIMPOKUX Tpefesiax, IoATOMY Ha3Hade-
HHE MOMPAaBOYHOT0 KOA(PPHUIIUCHTA, MOCTOSHHOTO TS
30H, M3MEPSIEMBIX B JIONAX OT BBICOTHI CTCHBI, HE-
onpapnanHo. ONBIT MPOCKTUPOBAHUS M DIKCILTyaTa-
UM CUJIOCOB BBICOTOW He Oonee 1,5d moaTBepmmwi,
YTO B HUX JIaBJICHHUE NP pasrpy3Ke HE MOBBIIIACTCA.

Eciu monpaBounblii K03(h(GUIMEHT, ¢ TPUHUMATH
HE3aBHCHUMO OT OTHOCHTEIBHOW BBICOTHI CTEHEI, TO
OKAa3bIBACTCS, YTO HEBBITOJHO COOPYXKaTh HETIIy0O-
KHE CWJIOCHI, HIMEIOIIHE BBICOTY HEMHOTO Ooiee 1,5d.
[TosTOMy mOSABISAETCS KETAHWE HOHU3UTH BBICOTY
CHIIOCa, YTOOBI COXPAHUTh TPENIEN TAaKOrO OTHOIIE-
HUSI BBICOTHI K MTONIEPEYHOMY Pa3Mepy, IPpU KOTOPOM
MOYKHO HE YUUTHIBATh TPEHHUE O CTCHBI M CBSA3AHHBIH C
3THM TIONPAaBOYHBIN K03(pduuueHT a. OmHako 3TO
€/IBa JIM OTBEYACT ACHCTBHUTEIHHBIM YCIOBUSM pabo-
TBI cioca. Pa3Mep HOBBIIIEHHS SHCEHOBCKOTO TOPH-
30HTAIBHOTO JABIICHUS CBHIIYYEro Marepuaia Mpu
HCTEUCHUH 3aBUCHUT HE TOJBKO OT 30HBI MO BBHICOTE
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CTEHBI CHJIOCA, HO U OT (OPMbI TOPH3OHTAIBLHOTO Ce-
YEeHHs CHJIOCA, OTHOCUTENIbHOM BBICOTHI M ILIOIIAIA
MOTIEePEYHOr0 (TOPU30HTAIBHOTO) CEUCHHS CUIIOCA U
oT Apyrux (HaKTopoB.

g’ 8 el
[ S
J a=L 1§
\ '
3
' 2
e debm i a=15%
foll o~ . =y J
a=1&0
—_— = e F
1 H— 3
K
5

T
Puc. 1. Dmrops! gaBieHus IEeMEHTa B CHIIOCE JUAMET-
poM 6 M, Beicotoit 9 M (h/d= 1,5). a — cxeMa cuinoca; 6 —
smtopsel; 1 — no Sxceny; 2 —no CH 302—65; 3 — o
IpeAIoKeHuo aBTopa; 4 — no Kynony

[Janee monpaBo4HOro KOd(pQuIMEHTa Ompeaens-
10TCs 10 hopmysie:

a=0,7-£03 (/d). )

rae H —spIcoTa cTensl; d — HanOoNbIIME aua-
METp Kpyra, BIIUCHIBAEMOTO B IOIEPECYHOE CCUCHHE
cuIoca.

Hmwke npuBenensl 3HaueHust koddduimeHra a,
BBIYHCIICHHBIC TIO hopmyrte (9):

npu h/d— 1.5 a=1,15; npu h/d=2,5 a=1,45;

npu h/d—3,5 a=1,75; npu h/d=5 a = 2,20.

BoiBoabl: AHamusupyss U 0000Imas pe3ysibTaThl
9TUX HCCIICIOBAHNH, TPEOOBaHMSI COBETCKUX H 3apy-
OE)XHBIX HOPMATHBHBIX JOKYMEHTOB, a TaKXKe IMpes-
JIOKEHUS psfa CIIEUUAIKUCTOB IO ONPEACIIEHUIO II0-
MPABOYHOTO KO3(PQHIMEHTa @, MOXKHO CIeNaTh BbI-
BOJI, YTO 3HaYEHHUE ATOr0 KO3 QuIMeHTa 3aBUCHT OT
MHOTUX (DAaKTOPOB, B TOM YHCIIE OT XapaKTEPUCTUKU
CBIIIYYEro Marepuaia, crocoda 3arpy3ku, (HopMsl
HUCTEUEHHs CBIIYYero Marepuana, pacloIOKEHUs
BBIIIYCKHOTO OTBEepCTHSI, (POPMBI U pa3MEpOB CHIIOCA,
OTHOCUTEIHHOU BBICOTHI CTEHBI CHJIOCA, U U3MEHSET-
Cs B IIpeliesiaX BBICOTHI CUJIOCA, HE OCTaBasACh IIOCTO-
SIHHBIM.
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KYPWINIIJIA TABJIUM

UMUMTEXNIKA FANLARI MAVZULARINI UMUMLASHTIRISH VA
TIZIMLASHTIRISH MASALALARI

Mirzakabilov N.X., dotsent; Turdaliyev Z.S., assistent; Quralov S.D., assistent
Jizzax politexnika instituti

Ushbu magqolada talabalarning hisob-grafik ishlarini bajarishda balkaning to‘rt xil turdagi ko‘rinishlari va ularning
yechilish usullari ko‘rsatilgan. Bu turdagi masalalarni yechishda konstruksiyalarning gorizontal, vertikal va burchak ostida

bo‘lgan holatlar uchun ham yechish usullari keltirilgan.

Kalit so‘zlar: Texnika, kompetentlik, gorizontal, vertikal, o‘ng burchak, chap burchak, balka, mustahkamlik,
mexanika, tayanch, konstruksiya, loyiha, inshoot elementlari, qo‘zg‘aluvchan sharnir, qo‘zg‘almas sharnir, texnik

tasavvur, muvozanat tenglamalar, kuchlar sistemasi.

B 5T0i1 cTaThe ONMUCHIBAIOTCS YETHIPE PA3IMYHBIX THIA OATIOK U CIIOCOOBI MX PELICHUs], KOT/1a YJalluecs: 3aHUMatoTCs
MaTeMaTHKOH. CyIIeCTBYIOT TakKe PEUIeHHs 3TOW NMpoOJeMBbI Ui TOPU3OHTAIBHBIX, BEPTHKAIBHBIX U YIJIOBBIX KOH-

CTPYKLHMH.

KawueBrble cjioBa: WHKEHEPHsI, KOMIICTCHIHSI, TOPH30HTAIILHBIM, BEPTHKAILHBIH, MPSAMOI yro, JIeBblid yroi, Oaika,
MIPOYHOCTh, MEXaHUKA, OCHOBAHUE, KOHCTPYKIIMS, MIPOEKT, CTPOUTEIIbHBIEC 3JIEMEHTHI, ITOIBUKHBIA IApHUP, HETIOIBUXK-
HBIH IIAPHHUP, TEXHUYECKOE BOOOpaKEHKE, YPABHEHHS PABHOBECHUS, CUCTEMA CHIL.

This article describes four different types of beams and ways to solve them when students do their math. There are also
solutions to this type of problem for horizontal, vertical, and angular structures.

Key words: engineering, competence, horizontal, vertical, right angle, left angle, beam, strength, mechanics, base,
structure, project, building elements, movable hinge, fixed hinge, technical imagination, equations of equilibrium, system

of forces.

Oliy ta‘lim tizimida amalga oshirilayotgan o‘zga-
rish va islohatlar oliy o‘quv yurtlarining professor-
o‘qituvchilari oldiga talabalarga bilim berish jarayo-
nida murakkab va ma‘suliyatli vazifalarni bajarishni
taqoza etadi.

Texnika oliy o‘quv yurtlarida talabalarning kasbiy
tayyorgarligi uchun muxandislik kompetentligi
muhim masala hisoblanadi.

Talabalarda chuqur va mustahkam bilimni shakl-
lantirish hamda rivojlantirishda ularning bilimlarini
umumlashtirish ma‘lum bir tizimga keltirish alohida
axamiyat kasb etadi.

Nazariy, amaliy, texnik va qurilish mexanikasi
fanlaridan talabalarning bilimlarini umumlashtirish va
tizimlashtirishning asosiy vazifasi xar bir talabaning
aqliy faoliyati va kundalik hayoti uchun zarur bo‘lgan
umumtexnika fanlarini o‘rganish va bilim olishlarini
davom ettirish uchun yetarli kompetentligining mus-
tahkamligini ta‘minlashdan iborat. Ma‘lumki, mexa-
nika fanlarini o°zlashtirishi texnik tasavvurning paydo
bo‘lishiga, matematik madellashtirishning axamiyati
haqidagi tasavvurlarini rivojlantirish va ilmiy dunyo-
qarashni shakllantirishga imkon beradi.

Shuningdek, ushbu fanlardan talabalarning bilim-
larini umumlashtirish va tizimlashtirish — matematik-
mantiqiy xulosalarni chiqarishga, inshoot element-
larini konstruksiyalash va loyihalashga, gipotezalarni
muloxoza qilish va asoslashga, konstruksiyalarni
hisoblash kompetentligini shakillantirishga amaliy
yordam beradi.

Shu asnoda eng sodda (bir chiziqli) konstruksiya
yoki inshoot elementlarini ko‘rib chiqish mumkun.
Bunda statik aniq masalalarda konstruksiya yoki
inshoot elementlarining joylashuvi turli korinish

(dekart koordinata tekisligi)larda boladi. Bu ko‘rini-
shlarni quyudagi sxemalarda ifodalash mumkin.

Ushbu konstruksiya yoki inshoot elementlarining
tayanchlaridagi bog‘lanishlarni turli xil tayanch
turlarida sxemalanadi. Shuningdek, konstruksiya yoki
inshoot elementlariga tashqi kuchlar va og‘irlik kuchi
bilan birgalikdagi ta‘siridan ularni geometrik va anali-
tik usullarda statik muvazanat shartlaridan foydalan-
gan holda ularning tayanchlardagi reaktiv (reaksiya)
kuchlarini aniqlash va tekshirish, zo‘rigishlarni aniq-
lash va epyuralarini qurish hamda ularning erkinlik
darajalarini aniqlash orqali ulardagi eguvchi moment,
kesuvchi kuchlarning qiymatlarini aniqlash talab
etiladi.

Bu sodda (bir chiziqli) konstruksiya yoki inshoot
elementlarining barcha holatlarini o‘rganish va ularni
hisoblash kelgusida yanada murakkabroq bo‘lgan
konstruksiyalarni o‘rganish va hisoblashga amaliy
yordam beradi. Hamda shu tariga ketma-ketlikda
qiyinlik darajasi bo‘yicha konstruksiyalarni o‘rganish
va hisob-grafik ishlarini amalga oshirish mumkun.
Namuna tariqasida quyidagi to‘rt xil ko‘rinishdagi
konstruksiya yoki inshoot elementlarini ko‘rib
chigamiz.

Buyerda P — konstruksiyaga ta‘sir etuvchi tashqi
kuch, [kN]

q — konstruksiyaga ta‘sir etuvchi intensiv kuch,
[kN/m]

M - konstruksiyaga ta‘sir
(burovchi) moment, [kN*m]

G — konstruksiyaning og‘irligi, [kN]

1 — konstruksiyaning uzunligi, [m]

h — konstruksiyaning joylashish balandligi, [m]

h; — konstruksiyaga ta‘sir etuvchi kuchning oraliq

etuvchi eguvchi
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Ushbu variantlarda konstruksiya tayanchlarida
go‘zg‘aluvchan va qo‘zg‘almas sharnirli bog‘lanishlar
misol tariqasida keltirildi. Bunday ko‘rinishlarda
konstruksiyalarning turli xil ko‘rinishdagi tayanch
bog*‘lanishlarini keltirish mumkin, ya‘ni qistirib mah-
kamlangan tayanch, gorizontal sirpanuvchi qistirib
mahkamlangan tayanch, vertikal(tik) sirpanuvchi qis-
tirib mahkamlangan tayanch, gorizontal va vertikal

(tik)  harakatga  yo‘l go‘yadigan qistirib
mahkamlangan tayanch, sharnirsiz qo‘zg‘almas
tayanch, sharnirli qo‘zg‘almas wva  sharnirli

qo‘zg‘aluvchi tayanch va shu kabilar.

Mexanikani o‘rgana boshlashda talaba duch
keladigan asosiy qiyinchilik mexanikaviy hodisalarni
sxemaga solishdan mustaqil malaka olish va konkret
(aniq) fizikaviy masalalarni yechisda matematik
abstrakt shakliga keltirishdan iborat. Shuningdek,
talaba  o‘rganilayotgan hodisalarning fizikaviy
moxiyatini to‘liq tushunishi va mexanika masalalarini
yechishda matematik usullardan foydalana bilishi
juda muhimdir. Matematikaning tegishli bo‘limlarini
chuqur bilmasdan, mexanikaning masalalarini
yechish ancha qiyinchilik tug‘diradi. Buning uchun
talaba quyidagi matematik bilimlarga ega bo‘lishi
lozim:

- to‘g‘ri burchakli uchburchaklarni yecha bilishi;

- turli xil burchakli uchburchaklar nazariyasidan
sinus va kosinuslar teoremalarini va uchburchak
tamonlarining kvadrati haqidagi teorema hamda shu
kabi teoremalarni o’rganishi;

- analitik geometriyadan asosiy tushunchalarni,
xususan Dekart koordinatalar sistemasini qurishni
bilishi kerak, bunda koordinatalar boshini va o‘qlarini
tanlash hamda tanlangan o‘qlarning yo‘nalishini
ko‘rsata bilishi;

- ikki nugta orasidagi masofa va ikki yo‘nalishi
orasidagi burchak uchun formula- lar, tekislikdagi va

fazodagi to‘g‘ri chizigning tenglamalarini bilishi;

- vektorlar algebrasi elementlarini, xususan
vektorlarni  qo‘shish va ayirish, proeksiyalar
nazariyasi, vektorlarni koordinata o‘qlari bo‘yicha
ajratish, skalyar va vektor ko‘paytirishlar bo‘yicha
matematik bilimga ega bo‘lishi lozim. Yuqoridagi
masalalarni echishda statika aksiomasi, bog‘lanishdan
bo‘shatish prinsipi yordamida bog‘lanishdagi jismni
shartli ravishda erkin jism deb qabul qilishni bilish
talab etiladi.

Konstruksiyaga yoki inshoot elementiga ta’sir
etuvchi kuchlarni statik masala sifati muvozanat
shartlaridan foydalanib, geometrik, proeksiya va
analitik usulllardan foydalanish mumkin.

Statikaning deyarli barcha masalalarini echishda
kuchlar sistemasining muvozanat shartlari, geometrik
muvozanat sharti yoki analitik muvozanat sharti
tenglamalaridan to‘g‘ri foydalana olish muhim
masala hisoblanadi.

Tekislikda ixtiyoriy joylashgan kuchlar sistema-
sining muvozanat shartlari

Y X=0, YY=0, Y M(F)=0
ifodalanadi.

Masalani bajarishda shuni esda tutish kerakki,
yechish uchun tuzilgan muvozanat tenglamalar soni
masalada ko‘rib chiqilayotgan kuchlar sistemasiga
mos bo‘lgan muvozanat shartlari sonidan ortiq
bo‘Imasligi kerak.

Statik masalalarni analitik usulda echishda
muvozanat tenglamalarini shunday tuzish kerakki, bu
tenglamalarning har qaysisiga faqat no’malum kiritish
kerak.

Bunda koordinatalar o‘qi va momentlar markazini
to‘g‘ri tanlash talab etiladi.

Yugqoridagi sxemalardan ko‘rinadiki,
konstruksiyalarning ikki holatda mahkamlanishi va
to‘rt xil umumiy holati aks ettirilgan. Ta‘sir
ko‘rsatayotgan kuchlar va o‘lchamlar bir biriga mos
keladi.

Zikr etilgan yuqoridagi holatlar uchun hisob-
grafik ishlari bajariladi. 1-rasmdagi sxemalar uchun:

- koordinata o‘qlari chizmadagidek yo‘naltiriladi
(2-5-rasm).

- tayanch bog‘lanishlarining konstruksiyaga bo‘l-
gan ta’sirini ularning tayanch reaksiya kuchlari bilan
almashtirilib, bu konstruksiya tashqi kuchlar va
tayanch reaksiyalari ta’sirida muvozanatda turgan
erkin sistema deb qaraladi.

- intensivligi q bo‘lgan tekis tagsimlangan
yuklamani Q=q1 (Q=q'h) teng ta’sir etuvchi bilan
almashtiradi.

- ushbu holatlar uchun statikaning muvozanat
tenglamalarini tuzib, tayanch reaksiya (reaktiv kuch)
larini aniqlanadi.

Y. Xi=0 : Xa=0

YY=0:Ya-G-Q-P+Yp=0

Y. Ma(Fi)=0:

-M-GL/2-QL/2-P3L/4+XgL=0

bunda kuch momenti A nuqtada garalayotganligi
uchun Xa va Ya e’tiborga olinmaydi, chunki ushbu

ko‘rinishlarda
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reaksiya(reaktiv) kuchlarining ta’sir chizig‘i A
nuqtaga to‘g‘ri keladi (1=0).
v
a) % Y M ‘Q £ Ys
X% A 'i'G B & X
L2 ’ L/4 L/4
2-rasm(1.a)
¥
XEﬁ T YXi=0: Xa—Xg+Q+P=0
Bi YY=0: Ya-G=0
Y Ma(Fi)=0 :
p — M- Q'h/2 —P-(h-h;)+Xg'h =
b) 0

n Bu yerda- A nuqta moment
nuqta deb garalmoqda, Xa va

Y 4 reaksiya kuchlari moment

w2 nuqtada, G og‘irlik kuchning
ta‘sir chizig‘i moment nuqtani

o _ffva kesib o‘tganligi sababli bu
=4 " kuchlarning A  nuqtaga
3-rasm(1.b) nisbatan momentlari nolga

teng.

0 AR X, d)
4-rasm(1.c) S-rasm(1.d)

ZXiZO o Xa+ Xg— Qx— Px=0

YY=0: Ya-G-Q—Py,=0

> Ma(Fi)=0 : M +Q-h/2-sina +

P-(h-h1)/ sin @+G- h/2-ctga—Xg-h =0

Bu yerda- Qy, Qy va Py, Pylar Q va P kuchlarning
X, y koordinata o‘glaridagi  proyeksiyalari
Qx=Q-cos @, Q=Q-sinx, P,=P-cos a, P/=Psina. A

nuqta moment nuqta ekaniligidan X4 va Y a kuchlarni
A nugqtaga nisbatan momentlari nolga teng.

¥ X=0: Xa—Xp+Qx+Px=0

YY=0: Ya-G-Q—Py,=0

Y Ma(Fi)=0 : —M — Q-h/2sina—

P-(h-h)/ sina—G- h/2-ctga + Xg-h=0
buyerda Qx, Qy va Py, Pylar Q va P kuchlarning x, y
koordinata o‘qlaridagi proyeksiyalari Qx=Q-cos a,
Qy=Qsina, P=Pcosa, P,~=Psina. A nuqta
moment nuqta ekaniligidan Xa va Ya kuchlarni A
nuqtaga nisbatan momentlari nolga teng.

Xulosa

Mexanika fanini o‘rganish jarayonida inshoot
elementlari va konstruksiyalarni turli xil shakl va
usullarni qo‘llash orqali hisoblash, statik aniq va
noaniq masalalarni yechishda ularni umumlashtirish
va tizimlashtirish kelgusida texnik yo‘nalishdagi
ixtisoslik fanlarini o°zlashtirishga asosiy zamin bo‘lib
xizmat qiladi.

Yugqoridagi muloxozalardan shuni takidlash mum-
kunki, mexanika fanining talablarini amalga oshirish
talabalardan mexanik qonunlar asosida matematik-
mantiqiy fikirlash va kompetentlikni talab qiladi.
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KYPWINIIAATH YCTYH KOHCTPYKUUAJIAPUHA .JIOIL/'[I/IXAJIAIHI[A MYHTA3AM
KYHNEKJJAPHUHI XYCYCUATJIAPUJIAH ®OUJTATAHUII

MangymapoB Komuia XoMuToBHY — TeXHUKA (DaHIapy HOM30IH, TOLICHT
Hamanran MyxaHIuCIUK KypUJIHII HHCTUTYTH

Makosaza anmpoKkcHManus KWIMHIaH UWIMHAPMK BHHT CHPTIApMHM KYPHIIMINJATM YCTYH KOHCTPYKLMSJIADUHH
noiuxanamga MyHTa3aM KYNEKIApHUHT XyCyCHATIapuiaH caMmapany (oigananum Hynaapyu Oepuiras.

KaumT cy3iap:, BUHT CUPTH, MOTHB, TE€TPadAp, OKTadIp, HKOCAdIP.

B craTbe npeacTaBieHsbl c1ocoObl 3((MEKTUBHOIO UCIOIB30BAHUS CBOUCTB NPABUILHBIX MHOIOYTOJIBHUKOB IIPU IIPO-
€KTHPOBAHUM KOJOHHBIX KOHCTPYKIMH, & TaKK€ IPU MOCTPOEHHMHU aNNPOKCHMHMPOBAHHBIX LMIMHAPUYECKHX BHHTOBBIX

MTOBEPXHOCTEH.
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KaioueBble cJI0Ba: alPOKCHMAIIYS, BAHTOBAsS MOBEPXHOCTh, MOTHB, TETPA3p, OKTAdIP, HKOCAdIP.

The article presents ways to effectively use the properties of regular polygons in the design of column structures, as
well as in the construction of approximate cylindrical helical surfaces.

Key words: approximation, helical surface, motif, tetrahedron, octahedron, icosahedron.

Typnu MebMmopuii QopmanapHu JoHUXaiala
YIAQPHUHI ypTa CUPTUHHU anlpoCHUMaLMsUIAIl KEHT
KyJUTaHuiaaau. AnmpocuManysuianigad Makcas, y €Ku
Oy KOHCTPYKIMSIHUHI HIUIA0 YUKAPUII TEXHOJOTH-
sicuHU copnanamrtupuiaan uoopart [1]. Humuaapuk
BUHT CUPTJIAPHU allPOKCUMAaLMs KUIUII Uy Ouian
OJIMHIaH YCTYHJIADHMHI KOHCTpPYKCHSJIapu TEHI TO-
MOHJIIM yuOypuakiap OuiaH mapkerjaHraH. byHnmai
YCTyHJIaD MEBbMOPUH KYPUMIIMIMITMHUHHA  SIXIIH-
naiay, OMHO Ba HHINOOTIAPHHHI TAIIKUA Ba WYKH
TypJIapuHH yHFyHIaTHpaau [2].

Kupumu TypTTa OyiraH, YHr Ba 4anm HWIMHIPUK
BUHT CHPTHHHT  aNNIPOCHMAIWSIIAIIHHA  KYpHO
yukamu3. CUpTHH y4Oypyaknap OWiiaH aaMaiiTHPHUII
SHT AXIIW KYpCaTKU4HU Oepaju.

KoncTpykiust OuTTa MOTHBHH TakpopiallfaH
nbopar. MOTHB UKKH KUCMJIaH HOOpaT — Yarl Ba YHT.
Vnap akcnantupwirad. MOTHBIApHUHT Yerapacu Ba
ypracuaa KBajgpaTdajap >Konjamaad. MOTHUB TEHT
TOMOHJIH y4Oypuakiapaan noopat Oymam.

BuHT cupT YHr €km yam Ba OMp HEYTa KUPUMIU
Oynumy MyMKuUH. Arap Ou3 Oup BaKTHUHT Y3Uaa IIH-
JUHIP CUPTHAA YHT Ba Yall BUHT YNU3UKJIAPHUHT Onp
HEYTacH arpakcuMaluaiacak, namxapa XOCHJ Kuia-
mu (1-pacm). VHF Ba yar BUHT YM3HKIAPHHUHT KECH-
LIMII HYKTaJIApUHU YW3UIIJIA KBajapaTiap ojamus (2-
pacm).

AN N

2-pacm. unueapaaru napasuien
Ba MEPUJIEaH YU3HKIIAp.

1-pacm. Hununap-
JlaTyl BUHT YH3UKIAp.

Hunuaap cuptuna manxapa Kypuirad. bus nan-
Kapa OYIMMIapUHM TEHT TOMOHJIM YdOypuakiap
Oounan ATMAaIITHPaMU3-alIPOKCUMAIHSIIaNMU3.
YCTYH KOHCTPYKLUHMSCHHUHT TaHACH XOCUJ OYaau.

Yy KOHCTPYKUMSHUHT EWHMIMACHHU KypHII
VUyH MYHTa3aM KyNOYpYaKJIApHUHT XYyCYCHSITIapH-
HU KYpUO YMKaAMU3:

TeTtpasnp-TroMoHsIapu TYpTTa y4dOypuak Oynran
9HT ojynid kynék. Terparap - Xxap KaHAail TOMOHHHH
acoc cudaruna kabyn Kwica OYiaauraH, MyHTa3am
nupamuza. TeTpa’apHUHT 4 TOMOHH, 4 y4u Ba 6 KUp-
pacu 6op. Tomonnapu TeHraup.(3-pacm).

OKTasip-cakKu3 TOMOHJH, 12 Kuppamu, 6 ydnu
kynék. ToMoHnapu MyHMasaMm ydOypuakmapaup (4-
pacm).

Hxocarnp-6y 20 tomonnu, 30 xuppanu, 12 yuiu
KYTIEK. DHT MalIXypyu MyHTa3aM HKOCadp — TOMOH-
JIapyu MyHTa3aM yuOypuakiapaup (5-pacm).

By xynéxnapuunr é&lmnmanapu 6-pacmuaa Kypca-
Twirad. Terpasap, OKTasAp Ba UKOCA3AP TOMOHJIAPH
TEeHT OyiraH MyHTazaM ydOypdyakiapjaaH uOopart.
Ymoby xynéxnapau EMunmMacuHd OWp HedTa yCyil-
JapAa KypWIMIIH MYMKUH. YCTyHJIAp TaHACHHUHT
EUMIIMACUHM KYPHUIIHUHT MakOyll e4YUMH JIEHTacH-

MoHAMp. Xap Oup JieHTa TEHr TOMOHIHU Y4Oyp-
yaknapaan ubopar. Terpasapan ycTyH yuTanaH, OK-
TasApanl yCTyH TYPTTaJaH Ba HKOCAdApal YCTYH
Oeita JeHTaJaH uOopaT EHUIMalapiHu sScall MyM-
KuH, (7-pacm).

A\

3-pacm. Tetpa-
37p.

4-pacm.Oxtangp  5-pacm. Mxocasap

TeTpaanp KyS Oxrasnp

Acacxasap

Wxocaaap
6-pacm. MyHTa3zaM KynéKIapHUHT ERMIIMAcH
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a) 0) c) a) 0)

8-pacMm. YcTyH: a)
&imma, 0) monen

7-pacM. YcTyH €linnmMa: a-
Tetpasnpain, 6 - okTa’apa, c-
HKOCadIpall.

Eitunma koutypu TYpr6ypuak (8-pacm,a). Tekuc
BapakJaH MOJEI sicall KeTMa-KeTIHKIapy (MacajaH:
Koro3): 1. Eitnnmana yu3uKIap Oyiiab, urHa épma-
MHJIa OpUKYa KuiuHaau. 2. EiiunManuar kuppanapu
Kecuiaau (ylall yuyH KaM SHJIM TacMa KOJIAUpuIIa-
mu. Uly tacMaHWUHT OyKHIHIN >KOWIapHIaH y4Oyp-
yakigap kecuO onmHaau). 3. XOcHi OynraH 3araToB-
KaJaH y3yH npusMma scanaad. 4. bup yum Ky3rammac
KUJIMHHUO, MKKUHYU Y4u OUp 03 Oypanau.

Hartmxana, y3yH 4yM3ukiap cMHUO BUHTCUMOH CH-
HUK YU3UK OYnmu0 Konmamu Ba EHMiMa KOHTYPHHUHT
KHCKa TOMOHJIApHIAH KBaIpaTiiap sicajca, y3yH TO-
MOHJIapu Oup-Oupura oupukTUpriIany (8-pacu, 0).
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KOMPYUTER GRAFIKASINING ARXITEKTURA VA DIZAYN SOHASIDAGI TALABALAR
0’QUYV JARAYONIDAGI TUTGAN O’RNI

Qulnazarov Bl., dotsent; Bekmurodov U.B2., dotsent; Qulnazarova Z.B'. assistent
'Samarqand davlat arxitektura-qurilish instituti
2Toshkent axborot texnologiyalari universiteti Samarqgand filiali

Ushbu magolaning asosiy magsadi - talabalarga kompyuter grafikasi fanini o'zlashtirishga yordam berish
intizomni, tamoyillari, formatlari va dasturlari haqidagi asosiy savolarga gisqacha javob berishdan iboratdir.

Kalit so’zlar: kompyuter grafikasi, AutoCAD, Web-nu3aiin, Multimedia.

['maBHas 1esb JaHHOTO CTaThsi — KPAaTKMMH OTBETAMH HA OCHOBHOW KPYyT BOIPOCOB O NMPUHIMIAX, (opMa-
Tax M MPOrpaMMax KOMIBIOTEPHON IpayiKi MTOMOYb CTYAEHTaM OCBOUTH AUCIHUILIMHY.

The main purpose of this study guide is to provide short answers to the main a range of questions about the
principles, formats and programs of computer graphicshelfand helping to know students master the discipline.

Mamlakatimizda ta’lim tizimida ta’lim sifatini
oshirish uchun yangi innovatsion vaaxborot
texnologiyalarini qo’llash talablari bilim olish
faoliyatini yanada faollashtiradi. Xuddi shumagsadda
O’zbekiston  Respublikasida olib  borilayotgan
islohotlar samarasini yanadaoshirish, davlat va
jamiyatning har tomonlama va jadal rivojlanishi
uchun, ta’lim va fan sohasini rivojlantirish bo’yicha
uzluksiz ta’lim tizimini yanada takomillashtirish,
zamonaviy innovatsion va kompyuter texnologiyalari
va o’quv metodik qo’llanmalarbilan jihozlash orgali
ularning moddiy texnika bazasini mustahkamlash
ko’zda tutilgan.

Shu magsadda kompyuter grafikasi insonning
barcha faoliyat sohalariga tobora chuqur kirib
bormoqda. Tasvirlash darajasi, sifati shu darajaga
yetdiki, ko'pchilik uning kompyuter yordamida
yaratilganligini payqamaydi. Tabiiyki, kompyuter
arxitektura, dizayn va mashinasozlikda keng
go'llaniladi, bu erda axborotning asosiy etkazuvchisi
chima-tasvirlardir.

Kompyuter texnologiyalari dasturiy ta'minotining
zamonaviy darajasi an'anaviy, qo'lda ishlaydigan
usullardan o'tishga imkon beradi, yangi axborot
texnologiyalaridan ya’ni kompyuterlardan fiydalanib
loyihalashdir. Kompyuter bilan muloqotda eng
oddiy  primitivlardan  boshlab va  murakkab
konstruktorlik hujjatlarini ham yaratilishi mumkin.
Ushbu o'quv  qo'llanmaning asosiy maqgsadi
talabalarga qisqa javoblar  berishdir, hamda
kompyuter grafikalarining prinsiplari, formatlari va
dasturlariga oid bir qator savollar talabalarni
intizomini va o'zlashtirishlariga yordam berishdir.

Kompyuter grafikasi haqida ko'plab kitoblar
yozilgan, ular o'rganilmoqda, lekin  yuqori
ixtisoslashgan  yo'nalishlar yoki qo'llaniladigan

masalalar, kabi videoadapterlarning past darajadagi
dasturlashi yoki ishlashi grafik paketlar, shu bilan
birga, ko'pincha talabalar uchun  ma'lumot
etishmasligi mavjud. Ammo navigatsiya qilishga
imkon beradigan umumiy tanishuv rejasi tez sur'atlar
bilan kengayib borayotgan kompyuter grafikasi
yunalishidagi ma’lumotlarni, bu materiallar ushbu
bo'shligni hech bo'lmaganda qisman to'ldirishga
mo'ljallangan.

Kompyuter grafikasi - hisoblash texnologiyasidan
foydalanish grafik tasvirlarni yaratish, ularning
namoyishi turli xil vositalar va ularni manipulyatsiya
qilish bilan bog’liq fandir. Ta'rifdan quyidagicha
xulosa kelib chigadi — kompyuter (raqamli),
kompyuter dasturi bilan yaratilgan rasmga nom
berilgan bo'lishi mumkin demakdir.

Dastlab, dasturchilar ushbu rejimda chizmalar
olishni o'rgangan ramziy bosib chiqarish kabi belgilar
(yulduzlar, nuqtalar, xochlar, harflar va boshqalar),
mozaikaga o'xshash nagshlar olingan. Funktsiyalar
grafikalari, suyuqlik va gazlar oqimlari tasvirlari
shunday  bosilgan edi, elektr va  magnit
maydonlarning tasvirlari va boshqgalar. Ramziy
ma'noda bosma dasturchilar tasvirlar hatto badiiy
asarlar yaratishga muvaffaq bo'lishdi. Noyob
kompyuter markazida devorlar bezatilmagan lekin,
Eynshteyn portretlari, La Gioconda(Monaliza)
reproduktsiyalari va boshqalar hatto "Mashinada rang
tasvir'ini ham yaratishga muvoffaq bo’lishdi.
Keyinchalik, grafik uchun qog'oz ga chizuvchi
maxsus qurilmalar yoki uskuna (miorrep)lar yaratildi.
Bunday qurilma yordamida grafik tasvirlar siyoh
galam bilan qog'oz varag'iga qo'llaniladi: grafikalar,
diagrammalar, texnik rasmlar va boshqalar. Ammo
kompyuter grafikasida grafik displeylar haqiqiy
inqilob paydo bo'lishi bilan sodir bo'ldi. Grafik
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displeyda  rasmlar, rasmlarni qog'ozga o'xshash
shaklda qabul qilish qalamlar, bo'yoqlar, chizish
vositalari,  hozirgi zamoda esa undanda kuchli
rangtasvirda plakatlar, pannolar, afishalar va boshqa
narsalarni bajaradigan apparatlar paydo bo'ldi.

An'anaviy tizim va kompyuter grafikalari o'rtasi-
dagi bog'liglik, bir tomondan, nusxa ko'chirish
texnologiyasidan foydalanishni belgilaydi, Boshqa
tomondan, siz ko'proq narsani o’ylab topishingiz
mumkin ish bilan bog'liq holda "grafikalar" atama-
sining paydo bo'lishini bitta izohi «kompyuter
rassom» deb gabul qilish mumkin. «Grafikay» so'zi,
«chiziqlar bilan chizish»ni anglatadi, va barcha
kompyuter grafik dasturlari  asosan ikki turga
bo'linadi: vektor (rasm chizish chiziglar) va raster
(nuqta sifatida tasvir), ya'ni qanday bo'lishidan qat'iy
nazar kompyuterda yaratilgan rasm(tasvir) o'z
mohiyatiga ko'ra murakkab bo'lib tuyuladi, ularning
har biri grafikalar turi bilan bog'liq. Aynan
texnologiya o'zgargan paytda kompyuter paydo
bo'lishi bilan vizual mahsulotlar ishlab chiqarishda
haqiqiy inqilob bo’ldi.

Kompyuter grafikasining turlari. Kompyuter
grafikasi bilan ishlashga dasturiy ta'minotning ko'plab
sinflari borlig’iga qaramay, kompyuter grafikasining
fagat uchta turi mavjud. Bular raster grafikalari,
vektorli grafikalar va fraktal grafikalardir. Ular
shakllanish tamoyillari monitor ekranida yoki
qog'ozga bosilganda tasvirlar bilan farq qiladi. Yana
bir tasnif ham amal qiladi, bu Ikki o'lchovli grafikalar
- ikki o'lchovli tasvir, ya'ni tekislikda tasvirlanadi.

Kompyuter grafikasining asoslaridan biri, shu
jumladan uch o'lchovli(3D) grafikadir.
Uch o'lchovli (3D) grafikalar - kompyuter

yordamida qurish maxsus dasturlar, fazoviy model,
tarkibida oddiy va murakkab geometrik shakllar,
ushbu modelga fakturalarni, ranglarni berish,
shaffoflik va xiralik darajasi, uni berish va virtual
fazoda, manbalarni shu makondagi joylashuvi shartli
kamera harakati engil va, nihoyat, qurilgan sahnani
to'g'ri tashkillashdan iborat. kompyuter o'yinlari,
reklama va boshqalar yaratishda foydalaniladi.

Kompyuter grafikalarini qo'llash  sohalari.
Kompyuter grafikalarining zamonaviy qo'llanilishi
juda xilma-xildir. Kompyuter  grafikalarini
qo'llashning asosiy yo'nalishlarini ko'rib chigamiz.

Ilmiy grafikalar - bu yo'nalish birinchi bo'lib
paydo bo'ldi. Uchrashuv -ilmiy tadqiqot ob'ektlarini
vizuallashtirish (vizualizatsiya), hisoblash natijalarini
grafik ishlov berish, hisoblashni amalga oshirish
ularning natijalaridir.

Ishbilarmonlik grafikasi - bu kompyuter grafikasi
uchun mo'ljallangan sohadir ko'pincha turli xil muas-
sasalar ishlarida ishlatiladigan illyustratsiyalar
yaratish  hujjatlari, statik xulosalar — shu biznes
grafikasi yaratilgan ob'ktlar  tasviriy materiallar.
Ko'pincha bu grafikalar, aylanma va ustunli
grafikalar hsoblanadi.

Dizayn grafikasi - loyihalash muhandislari ishida
go'llaniladi, Ushbu turdagi kompyuter grafikalari
tizimlarning ajralmas elementidir dizaynni avtomat-
lashtirish (SAPR). SAPR grafikasi loyihalashtirilgan
qurilmalarning texnik rasmlarini tayyorlash uchun

ishlatiladi. Grafika hisob-kitoblar bilan birgalikda
qidiruvni vizual shaklda o'tkazishga imkon beradi.
Optimal dizayn, qismlarning eng muvaffaqiyatli
joylashuvi, o'zgarishlarning oqibatlarini taxmin qilish
inshootlaridir.  Dizayn grafikasi yordamida s
tekislikda bo'lishi mumkin bo’lgan tasvirlar
(proektsiyalar, bo'limlar) va fazoviy, uch o'lchovli
(3D) tasvirlardir.

IMonurpagus (Bosib chiqarish) - bu bir nechta
texnik vositalar to'plami uchun matnli material va
grafik tasvirlarni ko'paytirish. Ushbu sohada ishlay-
digan mutaxassis nafaqat dasturlarni bilishi kerak
maketlar va grafik muharrirlar, shuningdek prepressni
tushunish uchun  nashrlar.“Web-quzaiin” - web-
sahifalarni dizayni. Bu veb-sayt uchun bosma dizayni
va qog'oz nashrining joylashuvi kabi bir xil rol
o'ynaydi. Ko'pincha ostida veb-dizayn nafaqat butun-
lay navigatsiya uchun grafik elementlarning yaratili-
shini tushunadi, balki sayt, shuningdek uning tuzili-
shini loyihalash, ya'ni sayt yaratishni ham tushinish
mumkin.

Multimedia - bu yaratish bilan bog'liq bo'lgan
kompyuter grafikasining sohasi interaktiv dasturlar
(faol ta'sir o'tkazish imkoniyatini, yaratish mazmuni
va yo'nalishi), ensiklopediyalar(lug’at tizimi), yordam
tizimlari, o'quv dasturlari va ularga interfeyslar
yaratishdir.

Ish stolida nashr etish tizimlari. Ish stolida nashr
etish tushunchasi (Desktop Publishing) kompyuter
grafikasining barcha texnik va dasturiy jihatlari
ichiga kiradi. Kamida uchta asosiy darajani ajratish
mumkin, ularning mavjudligi tizimning ishonchli
ishlashini ta'minlaydi.

-Apparat darajasi - bu to'plam moddiy elementlar
- ulamning yordamida qurilmalar ma'lumotlarni
kiritish, qayta ishlash, saqlash, uzatish va chiqarish.

-Dasturiy ta'minot darajasi bu yordamida axborot
elementlari (dasturlar va ularning buyruqglari)
to'plamdir matn sifatida boshqariladigan va vizual
axborot va texnik vositalardir.

-Foydalanuvchi darajasi dasturining (brainware
level) yuqori darajadagi ijodiy shaxslar to'plami pro-
fessionallar va oddiy foydalanuvchilar, qaysiki,
ularni birlashtirgan apparat va dasturiy ta'minot
darajalari, shuningdek, ijodiy ishlarni yaratishdan
iborat.

Apparat darajasi. O'z navbatida, u quyidagi
tarkibiy qismlardan iborat:

-Ma’lumotlar(informatsiya) kirish moslamalari
(input devices) - ta'minlash har ganday ma'lumotni
turli xil ommaviy axborot vositalarida o'zgartirish
ragamli shaklga o'tishi, bu esa uni yanada
rivojlantirish uchun sharoit yaratadi kompyuterni
qayta ishlash;

-ma'lumotlarni qayta ishlash, saqlash va uzatish
qurilmalari (process, storage and transfer devices) -
apparat darajasining yadrosi;

-ma'lumotlarni  chiqish moslamalari  (output
devices) - qurilmalar,ragamli ma'lumotni tushunarli
shaklga tarjima qilishni ta'minlash va odamlar uchun
qulay.

Axborot kiritish qurilmalari

156



Me morchilik va qurilish muammolari

2022 (un, Nel coH

-Asosiy xususiyati - bu bir xil transformatsiya
ma'lumotlar ("qattiq media" da tasvirlar) boshqa
shaklda, bizning holatimizda ragamli shaklda.

-Bunday qurilmalarga quyidagilar kiradi:

-“knaBuarypa” (keyboard);

-sichqoncha(mouse);

-trekbol (trackball);

-skaner (scaner);

-ragamli kamera (digital camera);

-grafik planshet (graphics tablet);

-digitayzer (digitizer) va hokozo.

Axborotni qayta ishlash, saqlash va uzatish
moslamalari, ko'pgina hollarda, biz kompyuterning
apparat darajasi haqida gaplashamiz, bu qatlamli
tuzilish. Qayta ishlash moslamasi - protsessor, video
protsessor.

Axborotni saqlash moslamalari:

-favqulotda kiritsh xotirasi qurilmasi (RAM);

-vediokartalar xotirasi;

-magnit muhiti yuklovchisi (FDD, HDD);

-optik vositalar (CD, DVD va x.k.);

-magneto-optik vositalar (MO, MOD Drive);

-olinadigan disklar va ommaviy axborot vositalari
(flesh-disklar);

-lenta drayvlar (misol uchun, mini DV) va x.k.;

Uzatuvchi(transmissiya) moslamalari - portlar va
boshga komponentlar.

Axborotni chigarish moslamalari:

Chiqarish  moslamalari ma'lumot  kiritishga
qarama-qarshi  vazifani bajaradi va raqamli
ma'lumotni odamning visual ko'rishni  o'giydigan

aylantirishni ta'minlashdir.

Vizualizatsiya uslubiga qarab ikkita asosiy sinfga
ajratish mumkin:

-elektron vizualizatsiya vositalari
projektorlar);

-jismoniy chiqish vositalari (inkjet, lazer va
fotoprinterlar, chizilgan, fototizim mashinalari).

Dastur darajasi. Kompyuter 0'z-o'zidan, hech
narsani bajarmaydi. Har qanday Dasturiy

(monitorlar,

ta'minotning quyidagi asosiy sinflarini ajratish
mumkin:

-rastrli (pikselli) grafik muharrirlar;

-vektorli grafik muharrirlari;

-uch o’lchamli(3D) grafik muharrirlari;

-fraktal grafik dasturlar;

-maket dasturlari;

-yordamchi dasturlar (operatsion tizim, yordam
dasturlari, plag-in, plug-in, viewer,  konvertorlar,
brauzerlar, arxivatorlar va boshqalar).

Foydalanuvchi (maxsus) darajasi. Estetik va
badiiy komponentlar texnik tizimlar tarkibiga
kirmaydi. Kompyuterda qarshisida o'tirgan kishi
foydalanuvchi darajasida bo’ladi yoki foydalanuvchi
deb ataladi.

Xulosa qilib aytganda ushbu maqolada faqat
"Kompyuter grafikasi" fanining nazariy qismiga
tegishli savollar bilan ko'rib chiqilgan. Ishlash
jarayonida amaliy paketlar laboratoriya va amaliy
jarayonida o'rganiladi. Ta’lim jarayonida
foydalanishga mo’ljallangan ko’plab elektron o’quv
materiallari yaratilganki, unga elektron darslik,
elektron o’quv qo’llanma, o’rgatuvchi dastur
vositalari kabilarni misol qilib ko’rsatish mumkin.
Ular o’zida boshqarilish imkoniyati, interfaol
uslublar, sun’iy intellekt elementlari, hissiy
moslashuvchanlik kabi xususiyatlar muvjudligiga
ko’ra ta’limda ma’lum darajada samaradorlikni
oshiradi.
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MANZARA JANRIDA KOMPOZITSIYA VA RANG MUNOSABATLARINI ILMIY
O’RGANISHNING O’ZIGA XOS JIXATLARI

Umataliyev Muxtorjon Abduraximovich - tayanch doktarant. Namangan davlat universiteti
Isakov Jasurbek Arifjonovich. Andijon davlat universiteti

Tasvirily san’at janrlarida rangtasvirda yangi mavzuli kompozitsiyalar yaratishda buyuk rassomlar asarlarini tahlil va

talgin qilish natijasida o‘ziga xos mazmun va ma’no kashf etganini yosh bo’lajak tasviy san’at o’qivcnilarga ularni
asarlaridagi ranglar hususiyatlari.Har bir asardagi ranglarning o’ziga hos mavzularga moslab mohirona foaydalanganlik
darajasini va undagi kompozitsiya ecnimini to’liq ocnib bera olganini talabalarga ilmiy jihatdan asoslay olish usullarini
o’rgatish asosiy oldimizda turgan muomoning ecnimi haqida ocnib berilgan.

Tayanch so’zlar: abstraksionizm, ksilografiya, puantilizm, romantizm, refleks, realizm, ritm, propotsiya, pleyner,
plastika.

As a result of the analysis and interpretation of the works of great artists in the creation of new thematic compositions
in painting in the genres of fine arts, young prospective artists have discovered their own content and meaning. Teaching
students how to scientifically substantiate the level of skillful use of a particular subject and the ability to fully
comprehend the compositional content in it is focused on the context of the problem at hand.

Keywords: abstractionism, xylography, pointilism, romanticism, reflex, realism, rhythm, proposition, plainer, plastic.

B pesynbrare aHamM3a ¥ MHTEPHPETALMH MPOU3BEICHHUI BEIHKUX XYIOXKHHKOB B CO3MaHHM HOBBIX TEMAaTHYCCKHX
KOMIIO3HIIMI B )KUBOIIMCH B )KaHPax M300pa3HTEILHOTO MCKYCCTBA MOJIOJBIC NEPCHEKTHBHBIC XYI0KHHKHA OTKPBLTH CO0-
CTBEHHOE COAEpXKaHHe U cMbIci. OOyUeHHE CTYACHTOB HAyYHOMY OOOCHOBaHHIO YPOBHS YMEJIOTO HCIOJIb30BAaHHS TOTO
WM HHOTO MPEIMETa U CIIOCOOHOCTH K MOJHOMY OCMBICIICHHIO B HEM KOMITO3UIIHOHHOTO COEPKAHMS OPUEHTUPOBAHO Ha
KOHTEKCT peIiaeMoii mpooaeMsl.
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KiroueBble cioBa: a6CTpaKHI/IOHI/I3M, KCI/IJ'IOI‘pa(bI/ISI, IIyaHTUJIU3M, POMAHTU3M, pe(l)nel(c, pcanunsmM, pUuT™M, IIpomno3u-

1y, IieiiHep, MIacTHKa.

Tasviriy san'at juda gadim zamonlarda, mehnat
jarayonining taraqqiyoti natijasida paydo bo’ldi.
Mehnat jarayonida inson tafakkuri kamol topdi,
go zallik xissi ortdi, vogelikdagi go'zallik qulaylik va
foydalilik tushunchalari kengaydi. Sinfiy jamiyat
vujudga kelishi bilan esa ijtomiy tarqqgiyotda katta
o'zgarishlar sodir bo'ldi aqliy mehnat jismoniy
mexnatdan ajralib chiga boshladi.

Bu esa fan va tasviriy san'at rivojiga muhim
ahamiyat kasb etdi. Porofessional san'at va san'at-
korlar shu davrda paydo bo’ldi. San'at esa o'zining
0'ziga xos Xususiyatini, sinfiyligini namoyon etib,
hukimron sinfining ideologiyasini targ'ib etuvchi
kuchli g'oyaviy qurolga aylandi. Lekin shunga
garamay, omma orasida istaklarini, ularning gozallik
va xudbinlik oliyjanoblik va insonparvarlik haqidagi
tushunchalarini ifoda etuvchi asarlar yaratdilar.

Xalgning turmushi, xulq va odatlari, yutuq va
mag’lubiyatlari ularning asarlarida o'z ifodasini topdi.
Xar bir davrda mavjud bo'lgan anashunday san’at
hayot go’zalliklarini tasvirlab, odamlarda yuksak xis-
lat va fazilatlarni kamol toptirdi, ularni tenglik, ozod-
lik, birodarlik yorqin kelajakka intilishga da’vat etadi.

Haqgiqatdan ham insoniyat yartib qoldirgan
madaniy qadriyatlar oddiy boyliklar bo'lib qolmay,
balki o'zida inson aql-zakovatini, hayot to g risidagi
fikr o'ylarini aks ettiruvchi ko'zguhamdir.

Jaxon san’ati tarixini o'rgatish, uning taraqqiyot
gonunlarini tushunish, nodir yodgorliklar bilan
tanishish, o'tmish odamlarining xis-tuyg'u, hayotiy
tajribalarinining boyishiga, hayotda yanada keng va
atroflicha yondoshishga yordam beradi. Tasviriy
san'at turlariga rangtasir, arxetektura, grafika,
haykaltaroshlik kiradi.

Ijtimoiy ong shakllaridan biri san’at tabiat va
jamiyatda bo‘lgan, bo‘layotgan va bo‘ladigan vogea-
hodisalarni ~ badiiy = tasvirlarda  ifodadanishidir.
Tasvirly san’at o‘zida moddiy olamning umumiy
holatini va rivojlanishini aks ettirib, odamlarga uni
bildiririshda muhim vosita bo‘ladi va ularni siyosiy,
ahloqiy va badiiy jihatdan tarbiyalashning qudratli
omili bo‘lib xizmat qiladi. San’at voqelikning o‘zida
ifodalash uslubi va xarakteri, mazmuniga ko‘ra
tasvirly san’at, me’morchilik, adabiyot, musiqa, sirk,
teatr, kino, radio-televideniya kabi turlarga bo‘linadi.

Tasvirly san’atda manzara janrida san’at asari
yaratishning eng ijobly va muhim Xxususiyati
shundaki, u boshqa fanlardan farqli o‘laroq vogea va
hodisalarni tushunchalarda emas, balki sezgi va his
bilan idrok qilinadigan shakllarda, tipik-badiiy
obrazlarda ifodalaydi.

O‘zbekiston tasviriy san’atining tarixi,
qadriyatlari, ilm-fan, madaniyat durdonalarini, har
tomonlama ilmiy va ijodiy o‘rganish va tahlil etish
g‘oyat muhimdir. "Bugun bizning oldimizga shunday
tarixiy imkoniyat paydo bo‘ldiki” degan edi
prezidentimiz [.A.Karimov, - biz bosib o‘tgan
yo‘limizni tanqidiy baholab, ilmiy davlatchiligimiz
negizlarini aniqlab, buyuk madaniyatimiz tomirlariga,
qadimiy merosimiz tomirlariga qaytib, o‘tmishdagi

boy an’analarni yangi jamiyat qurilishiga tatbiq
etmog’imiz kerak.” [3] Shu magsadda Respublikamiz
hukumatining qator hujjatlari Vatanimizning har
tomonlama jahon andozalari asosida rivojlantirishga
qaratilmoqda. Jumladan, yoshlarga ta’lim-tarbiya
berishda madaniyatimiz, umuminsoniy
qadriyatlarimiz, milliy san’atimiz namunalaridan, ota-
bobolarimiz tomonidan yaratilgan va butun jahonga
mashhur bo‘lgan ajoyib san’at namunalaridan keng
foydalanishga katta ahamiyat berilmoqda. San’at,
xususan tasviriy san’at istiqlol davrida mafkuraviy
g‘oyaviy, ma’naviy olamning tarkibiy qismi sifatida u
millat hayotidagi siyosiy va ijtimoly — iqtisodiy
o‘zgarishlarga  plakat kabi tashviqot-targ‘ibot
vositalariga o‘xshab tezkorlik bilan javob bera
oladigan ijodiy targ‘ibotlaridan kelib chigqan holda
davom etmoqda.

Ko‘p asrlik tarixga ega O‘zbekiston tasviriy
san’atida manzara janrida yaratilgan san’at asarlari
murakkab va serqirra badiiy obrazli tizimdir.

Boshqa tasviriy san’at turlari kabi manzara janri
ham doimiy rivojlanishda. Ushbu janrning psixologik
xususiyatlari haqida ilmiy tadgiqotlar olib borilib,
tasvirly san’at tarixini kundan-kunga yangi ma’lu-
motlar bilan boyitmoqda.

Yuqoridagi fikrlarni muxtasarlab quyidagilarni
ta’kidlash joiz. Milliy istiqlol tufayli O‘zbekiston
xalqi o‘zini milliy ma’naviy-madaniy yangilanishida
o°‘ziga xos yo‘Ini tanladi va bu jarayon yurtboshimiz
Sh.M. Mirziyoyev rahnomoligida bosqichma-bosqich
davom etmoqda. Shunday ezgu maqgsadlarni amalga
oshirish mamlakatimizda demokratik tamoyillarga
asos solingan jamiyatni barpo etish, yurt taraqqiyotini
ta’minlash, yoshlar qalbiga va ongiga milliy istiglol
mafkurasini shakllantirishni taqozo etmoqda.

Shunday ekan, har bir jamiyatning ijodkor qatlami
o‘zining o‘rinbosarlari bo‘lgan yosh avlodning kela-
jagi uchun qayg‘urishi va g‘amxo‘rlik qilishi zarurdir.

Ajdodlarimiz yaratgan buyuk san’at asarlari,
madaniy-ma’rifiy boyliklar xalqimiz, aynigsa yosh
avlod uchun katta tarbiya maktabi bo‘lib xizmat
qilishi mumkin. Shu nuqtai-nazardan ushbu
magistrlik disertatsiya ishida tasviriy san’at asarlarida
“Manzara janrida rang munosabatlarini ilmiy
o’rganishning o’ziga xos jixatlari ” mavzusida
kompozitsiya ishlashni keng miqyosda o‘rganib,
ta’lim jarayonlarining yangi pedagogik texnologiyalar
asosida tashkil etilgan o‘quv mashg‘ulotlarida
o‘quvchi va yosh rassomlarni ushbu janrda asar
yaratish orqali tabiatni, ekologiyani, shuningdek,
atrof-olamimizni o‘rab turgan jamikiy tabiat
unsurlarini asrab-avaylash bilan birga ulardan bahra
olish san’atiga ega bo‘lishni taklif qilinadi.

Manzara janrida yaratilgan asarlar Mustaqillik
yillariga kelib, san’at darajasida yuqori mavqgega
erishib borayotganligiga qaramasdan bugunga qadar
ushbu san’at turi va unda ijod qgiluvchi usta rassomlar
jjodi ilmiy jihatdan o‘quv mashg‘ulotlarida ilg‘or
texnologik yondashuvlar asosida o‘rganilmagan. Ush-
bu san’at turi borasida dars jarayonida yangicha
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pedagogik yondashuvlar asosida nazariy ma’lumot
beruvchi manbalar yo‘qligi rassomchilikning ilmiy-
jjodiy, nazariy va amaliy ahamiyati sust darajadaligi-
dan dalolat beradi. Shu bilan bir qatorda ushbu sohani
keng gamrovda namoyon etuvchi ilmiy manbalarni
ommaga joriy etish masalalarini taqozo etadi.

Mavzuning dolzarbligi yana shunda ko‘rinadiki,
o‘zbek xalqining gqadimdan shakllangan tasviriy
san’at o‘zining xilma-xil turlari bilan bir-biridan
alohida ajralib turadi.

Ushbu tasviriy san’at darslarida “Manzara janrida
rang munosabatlarini ilmiy o’rganishning o’ziga xos
jixatlari” shundakiy hozirgi zamon o‘quvchilari va
yosh ijodkor rassomlarga to‘la javob bera oladigan
darajada tashkil etiladigan, pedagogik texnolo-
giyalarga yondashgan holda keng yoritib berish,
mavzuni o‘quvchilarga inavatsion-pedagogik tehno-
logik jarayon doirasida ochib berish ayni magistrlik
dissertatsiya ishining dolzarb masalasidir.

Yugqorida zikr etilgan fikrlardan shuni ta’kidlash
mumkinki, buyuk davlatning bugungi istigbolini
madaniyat va ma’naviyat haqida guvohlik beruvchi
san’at muassasalarisiz tasavvur etish qiyin. Binobarin,
birinchi Prezidentimiz I.A.Karimovning «O‘zbekiston
XXI asr bo‘sag‘asida» kitobida to‘g‘ri ta’kidlagan-
laridek: «Biron-bir jamiyat ma’naviy va axloqiy
qadriyatlarni rivojlantirmay hamda mustahkamlamay
turib oz istigbolini tasavvur eta olmaydi» [4].
Demak, san’at muassasalari — ma’naviyat va
madaniyat manbai ekan, wulardan xalqimizning
ma’naviyatini, madaniyati va san’atini ko‘tarishda
ta’lim jarayonlaridan samarali foydalanish bugunning
dolzarb vazifasidir.

Ko‘p yillik pedagoglik faoliyati mobaynida
qalamtasvir va kompozitsiyadan mukammal o‘quv
tizimi shakllandi. Kompozitsiya hayot hodisalarini
obrazli aks ettiruvchi vosita bo‘lib o‘quvchilardan
ma’lum formatda, oddiydan murakkab eskizlar
bajarishga o‘tish prinsiplarini qo‘ydi. Keyinchalik
kompozitsiyani nazariyasi, amaliyoti va ularni
o‘qitish metodikasini asosiy prinsiplarini ishlab
chigishda V. Favorskiy, A. Deyneka, K.Yuon,
E.Kibrik, A.Alpatov, G.Nisskiy, F. Reshetnikov, D.
Shmarinov kabi ulug‘ rus rassomlari o‘z hissalarini
qo‘shdilar.

Bularning ichida K.Yuon, A. Deyneka, E. Kibrik,
M. Alpatovlarning qoldirilgan ijodiy va ilmiy
nazariyasi tadqiqotlarini alohida ta’kidlab o‘tish
o‘rinli.

Kompozitsiya nazariy asoslarni rivojlantirishda
salmoqli hissa qo‘shgan rassomlardan yana biri
Konstantin Yuondir.

Tasvirly san’at o‘zining funktsional vazifasidan
kelib chigqan holda, birinchi bo‘lib jamiyatdagi
o‘zgarishlarga nisbatan o‘z munosabatini bildiradi.
Tasviriy san’at va madaniyatning buyuk asarlari va
manzara janrida tog‘ manzarasida ishlangan
kompozitsiyaga bag‘ishlangan qator tasviriy san’at
asarlari muhim ahamiyat kasb etadi. Zero, milliy
g‘oya va mafkuraning shakllanish jarayonida tabiatga
mehr uyg‘otuvchi san’at sohasiga aylandi.

Manzara janrining paydo bo'lishi juda uzoglarga
borib taqaladi. Manzara tasvirlarining keng

tarqalishini qadimgi Sharq va Krit orollaridagi
gadimgi arxeologik qazilmalar misolida ko rish
mumkin. Masalan, eramizdan avvalgi davrlarga oid
Beni-Xasandagi qabir toshda yovvoyi mushuk ovi
manzarasi tasvirlangan. Manzara janri mustaqil
ravishda Xitoyda VI asrda paydo bo'lgan bo'lsa,
Yevropa san'atida Uyg'onish davrida ilmiy negizda,
yaniy chiziqli va xavo (rang) perspektivasi asosida
shakllangan.

Komoliddin Bexzodning eng katta tuhfalaridan
biri o‘tmish ajdodlarimizning ma’naviy qiyofasini har
tomonlama jonlashtirib tasvirlab berilganligidir. Za-
monaviy rassomlar ijodiy asarlarini o‘rganish jarayo-
nida ham kompozitsiya tushunchasi haqidagi fikrimiz
yanada boyiydi va bu mavzuning yangi-yangi
qirralari ~ bilan  tanishamiz. Tavirly san’atda
kompozitsiya masalalari haqida gapirar ekanmiz
albatta bu borada samarali ijod qilgan yetuk
musavirlar asarlariga murojat qilamiz. Bunday
musavvirlar hoh manzara, hoh boshqa janrda asar
yaratmasin ularning jodida kompozitsion yechim
nechog'lik to'g'ri topilganligining guvohi bo'lamiz.
Shunday rassomlardan biri O‘zbekiston xalq rassomi
O’rol Tansigboyev o‘zbek diyorining so'lim
go’shalari, musaffo osmon, go’zal tabiati, mehnatkash
xalqini, uning boy tarixi, va buyuk siymolari
obrazlarini Manzara, portret kompozitsiya jihatidan
mukammal va o‘ziga xos talgin eta olgan, atoqli
mo‘yqalam sohiblaridan biridir. Manzara janrida
asarlar yaratish borasida uzoq yillar davomidagi
jjodiy tajriba, bilim va malakalar evaziga yuzaga
kelgan “O’zbekistonda bahor”, ‘“Paxtani sug orish”,
“Tog'dagi qishloq”, “Oqgshom” deb nomlangan
asarlarida takrorlanmas obrazlarini ko‘ramiz. Tabiat
manzaralari juda aniqlik, nafis va xarakterli
tasvirlangan. Unda tongda esayotgan mayin shabada
va shildirab oqayotgan suv, salqin tabiatni uyg onishi
tomoshabindan quvonchli hissiyotni uyg otuvchi
ta'sirchan vositadir, shu kabi obrazlarini yaratish
borasida ham mana shunday jiddiy kompozitsion
yutugqlarini qo‘lga kiritishga erishgan [3].

Tasvirly san’atning manzra janrida ijod qilgan
O‘zbekiston xalq rassomlari O'rol Tansigboyev, N.
Karaxan, R. Timirov, P. Benkov, A. Mirzayev, Z.
Inog'omov va boshga ko‘plab rassomlarimiz ijodiy
faoliyatini misol keltirishimiz mumkin. Tasviriy
san'atning manzara, natyurmort, portret va shu kabi
boshqa janrlarda ham rangtasvirda yangi mavzuli
kompozitsiyalar yaratishda buyuk rassomlar asarlarini
tahlil va talqin qilish natijasida o‘ziga xos mazmun va
ma’no kashf etganini yosh bo’lajak tasviy san’at
o’qivenilarga ularni asarlaridagi ranglar hususiyat-
lari.Har bir asardagi ranglarning o’ziga hos mav-
zularga moslab mohirona foaydalanganlik darajasini
va undagi kompozitsiya ecnimini to’liq ocnib bera
olganini talabalarga ilmiy gihatdan asoslay olish
usullarini o’rgatish asosiy oldimizda turgan muomo-
ning ecnimidir.
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lpobaembl apxumexkmypsl U cmpoumesnibcmaa 2022, Ne1

MPABWJIA O®OPMJIEHUS CTATEN JJIS XKYPHAJIA
«IIpo6JieMBbI apXUTEKTYPHI H CTPOUTEILCTBA

1. O6B€M cTaThu He Oojiee 5 CTpaHMIl MAIIMHOIIMCHOTO TeKcTa. TEeKCT cTaThy TedaTaeTcs depe3 | WHTepBall,
pasmep mpudta 14 nr. Pucynkn mmpunoit He 6osee 9 cm. @opmynel — B peaakTope Microsoft Equation wmun
MathType.

2. K crarbe npuiararorcsi: aHHOTAIMU U KJIIOYEBBIE CIIOBA HA Y30EKCKOM, PYCCKOM M aHTJIMHCKOM SI3bIKax (00b-
éMm 5-10 cTpokH), CIMCOK JUTEpaTypsl. TUTyIbHAA CTpaHUIA NOJDKHA coiepxath: YK, Ha3BaHMe CTaThu, 3aTeM
¢dammnumio (i GpaMUIUK) ¥ MTHALHAIEL aBTOPa (OB).

[on cnmckoM nUTEpaTyphl YKa3aTh MHCTHTYT WJIN OpPTaHH3allUIo, NMPEICTABUBIIYIO CTAaThIO, a TaKKe yKa3aTh
CBeJICHUS 00 aBTOpax M MX KOHTAKTHBIE TeNe(OHBI.

3. JIns Ka)XKao MpeacTaBIsieMOr CTaThi TOJDKEH OBITh MPEICTABICH aKT dKCIIEPTH3HI TOH OpraHU3aIliH, TIe pa-
OoTaeT aBTOp.

4. TekcT cTaTbu HOIDKCH OBITH MPEICTABIICH B AIEKTPOHHOM BapHaHTe, a TAKKe B paclieyaTaHHOM BUAE - 2 9K3.

5. IlpencraBieHHAs CTAThs MPOXOAUT MIPEABAPUTENHHYIO dKCIIepTH3y. HeszaBrucuMoO OT pe3ynpTaTa SKCIEpTH3HI,
CTaThsl aBTOPY HE BO3BpaImaeTcs. Pemenne o myOmuKamuy CTaThH B XKypHAJIe IPUHIMACTCS TJIABHBIM PEAAKTOPOM
COBMECTHO C WICHAMH PEIKOJUICTHH 0 CIICIHAIN3AIlIH TIPEICTABICHHOMN CTaThH.

6. ABTOP(BI) 1OJDKHBI FapaHTHPOBATh oOecrieueHne PUHAHCUPOBAHUS MyOJIMKALUH CTAThH.
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