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Prezidentimiz Islom Karimov rahbarligida mamlakatimiz kimyo sanoatini
izchil rivojlantirish sohadagi korxonalar quvvatidan ogilona foydalanish
eksportbop ragobatbardosh mahsulotlar ishlab chigarishni kupaytirishda alohida
e’tibor garatilmoqda. Davlatimiz rahbarining 2010 yilda gabul gilingan “2010
yilda sanoat korporatstiyasi asosida tayyor maxsulotlar butlovchi buyumlar va
materiallar ishlab chikarishni maxaliylashtirish dasturi turrisida”gi  karori bu

borada muxum dasturi amal bylayotir.

Bu jarayonda ishlab chikaruvchilarning xar tomonlama kyllab
Kuvvatlanayotgani soxa rivojiga xizmat Kilmokda. Tarmok va tarmoxklararo
xamkorlik mustaxkamlanmokda. Texnika va texnologik jixatdan kayta
jixozlanayotgan  korxonalarda xaridorchi, zamon talablariga mos va
rakobatbardosh maxsulotlar ishlab chikarish xajmi ortib, kypayib kyplab yangi ish

yrinlari ajratilmoxda.

Buni  “Vzkimyosanoat” Davlat akstiyadorlik kompaniyasi tizimidagi

korxonalar misolida xam kyrish mumkin.

“Vzkimesanoat ” kompaniyasidan ma’lum xilishlaricha, joriy yilning 1
dekabrigacha soxa korxonalari tomonlaridan maxalliylashtirish dasturi asosida
147,7 mird. symlik maxsulot ishlab chikarilib mamlakatimiz kishlok x¥yjaligi,
sanoat, tor-kon metallurgiya, neft-gaz singari soxalar korxonalariga etkazib

berilgan. Bu ytgan yilning shu davriga nisbatan 1,6 barobar kypdir.

Ayni paytda tarmok korxonalarini modernizastiya «kilish, texnik va

texnologik kayta jixozlash borasidagi ishlar davom etmoxda.

Bugungi kunda kompaniya tizimidagi korxonalarda mineral yritlar, su’niy
tolalar, polimer materiallar, energetika, kimyo, tor-kon sanoati uchun Kimiyoviy
reagentlar, ysimliklarni ximoya kilish vositalari, defoleantlar, chigit ekishda
ishlatiladigan plyonkalar singari 150 turdan kyprok maxsulotlar ishlab

chikarilmoxkda.



Istikloldan keyin iktisodiy mustakillikka erishish uchun isloxotlarning
dastlabki boskichidanok yoxkilri-energetika majmuasining yukori sur’atlar bilan
rivojlanishini ta’minlash, neft va gaz ishlab chikarish xajmlarini oshirib borish
xisobiga mamlakatimizda energetika mustakilligiga erishish vazifasi xyyildi.
Chunki, Vzbekiston xududida neft sanoatiga asos solinganiga karamasdan, biz
neft maxsulotlariga bylgan talabimizni ta’minlay olmay kelardik. 1980 - yillarda
Respublikamizga xar yili chetdan 6 million tonna atrofida neft maxsulotlari tashib
kelingan. Mustakilligimizning dastlabki yillarida valyuta tushumimizning asosiy
manbai xisoblangan paxta tolasining 600 ming tonnasini Rossiyaga Yoxkilri
maxsulotlariga ayirboshlashga majbur edik.

Respublikada yoxkilri energetika sanoati er ka’rida topilgan va kazib
olinayotgan kymir, neft, tabiiy gaz konlari negizida shakllandi va rivojlanib
bormokda. Respublikada 160 ga yakin neft -gaz koni ochilgan, ularning 115 tasi
Buxoro-Xivada, 27 tasi Farrona vodiysi, 10 tasi Surxondaryo, 7 tasi Ustyurtda
joylashgan. Konlarning gaz, gaz-kondensatli turlari mavjud. Xozir 71 ta neft, gaz
va gaz-kondensat konlaridan foydalanilmokda. 50 dan ortik neft, gaz va gaz-
kondensat koni esa kelajakda ishga tushirish uchun tayyorlab kyyilgan. Yokilri
sanoati respublika yoxkilri - energetika majmuining asosiy tarmorini tashkil etadi
va barcha yoxkilrini kazib olish, tabily gazni tozalash va etkazib berish, neft
maxsulotlari ishlab chikarish korxonalaridan iborat. Ular xalk x¥jaligining barcha
byrinlarida xizmat kyrsatadi. Yirik korxonalari Toshkent, Farrona, Buxoro,
Kashkadaryo, Surxondaryo viloyatlarida joylashgan. Respublika sanoat
maxsulotining umumiy xajmida yoxkilri-energetika majmui maxsulotlari 26,8% ni
tashkil etmokda (1980 yilda 8,8%). Respublika sanoatida band bylgan ishchi-
xizmatchilar (sanoat ishlab chikarishi xodimlari)ning 6% yokilri sanoati tarmoxklari

xissasiga tyrri keladi (80 ming nafardan ortik).

Vzbekiston Respublikasining janubi-rarbiy xismida Karshi chylida
(Kashkadaryo viloyati, Fuzor tumani) joylashgan bylib, Shyrtan gaz kondensati

konlari negizida barpo etilgan. Majmuaning faoliyati Unitar Shy’ba korxonasi



shaklida tashkil etilgan bylib, bevosita "Vzbekneftgaz" Milliy Xolding
Kompaniyasi tasarrufidagi “VYzneftgazkazibchikarish” akstiyadorlik kompaniyasi

tarkibiga Kkiradi.

Kashxadaryo viloyatidagi 2001 yilda foydalanishga topshirilgan
Shurtan gaz kimyo majmuasi
Korxonaning yillik kuvvati 3,9 milrd. kubometr xom ashyo gazini kayta
ishlash natijasida kuyidagi maxsulotlarni ishlab chikarishga myljallangan:
125 ming tonna polietilen granulasi;
100 ming tonna sikilgan gaz;
100 ming tonna gaz kondensati;

1,5 ming tonna oltingugurt granulasi.

2006 yildan boshlab polietilenni xayta ishlash natijasida xuvurlar va ularni
butlovchi xismlar shaklidagi tayyor maxsulotlar ishlab chikarish yiliga 5 ming ton-
nani tashkil etgan bylsa, xozirgi kunda bu kyrsatkich alyuminiy kompozit xopla-
malar, tomchilatib surorish tizimining butlovchi xismlarini ishlab chikarishni

yzlashtirish xisobiga 10 ming tonnaga etkazildi.



Absorbtsiya bolimining texnologik sxemasi

Absorbtsiya bolimidan chigayotgan gazlarning ammiakdan tozalanishi
yugori darajada bolishi lozim. Shuning uchun gazlar toza rasol yoki minimal mi-
gdorda ammiakga ega bolgan rassol bilan tozalanadi. Bundan tashqgari absorbtsiya
bolimida 100-106 n.d. migdorda amiaki bor rassol hosil bolishi kerak. Buning
uchun suv buglar kondensatida NH3; va CO, gazlar erish natijasida ajralib chika-
yotgan issigliklarni chikarib tashlanishi zarur.

Issiglik chikarib tashlash usullariga kora bir nechita absorbtsiya bulimi
texnologik sxemalari mavjud. Kop hollarda fakat suyuq faza sovutish yoki ham
suyuqg ham gaz fazalarini sovutish bilan taxnologik sxemalar qollaniladi.

Beshinchi rasmda bir vaqtda ikki ta faza sovutish bilan texnologik sxemas
korsatilgan. Tozalangan rassol bakga (1) beriladi. Bakdan rassol ozi okishi bilan
yuvitgichlarga yuboriladi. Kalonnalarning ikkinchi yuvitgichiga (PGKL-2) (3) ras-
solning 75% tushadi, qolgan 25% fil trlarning havo yuvitgichiga (PVFL) (2) yubo-
riladi. PVFL va PGKL-2 lardan rassol ikki ta ogim bilan absorbtsiya gazlar yuvit-
gichiga (PGAB) (4) kelib tushadi.

Fil'trlar havosi yuvitgichida vakkum-fil'tr gazmolidan otgan havoning tar-
kibidagi 0,5-2,0% NH; yutiladi. Absorbtsiyadan keyin gazlarda kelgan ammiak
yuvitgichda (4) rassol bilan yutiladi. Karbonizatsiya bolimidan (10% NH5;)
chigayotgan gazlardan PGKL-2 da ammiak yutiladi.

Chigayotgan gazlar yuvilgandan keyin PGAB dan birinchi absorberga (AB-
1) (5) kelib tushadi va undan keyin ikkinchi absorberga (AB-2) (6). Rassolga
garama garshi AB-2 dan keyin AB-1 dan distillyatsiya bolimidan ammiakli gaz
otadi. Bu gaz absorbtsiya bolimiga 70°C temperatura bilan keladi. Ikkinchi absorb-
erga kelib tushishidan oldin distillyatsiya gazlari sovutgichida (XGDS) (7) gazlar
58°S temperaturagacha sovutiladi. Distillyatsiya bolimidan kelayotgan ammiak-
ning yarim gismi birinchi absorberda yutiladi. Bu gazdan dioksid uglerod gaz ham
yutiladi. Ammiak yutilishi va uning dioksid uglerod bilan reaktsiyaga kirishish na-
tijasida birinchi absorberda temperatura 60-63°C gacha oshadi. Ikkinchi absorberda

ammiakning yutilishi rassol va gazning trubkali sovitgichlarda sovitilishi bilan ot-
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kaziladi. Sovitgichlarning sovitish trubkalariga tepadan tagsimlovchi plita orqgali
birinchi absorber dan rassol sepiladi, pastdan trubkalar orasiga XGDS dan gaz ko-
tariladi. NH; va CO, gazlar yutilishi natijasida hosil bolgan issiklik trubkaning
ichidagi sovuq suv bilan chigarilib tashlanadi. Ikkinchi absorberdan 65°C tempera-
turada chigayotgan ammoniylashgan rassol sovitgichda (8) sovitiladi va 40°C tem-
peraturadan oshmagan holda ammoniylashgan rassolning saglangichiga (SAR)
(10) beriladi. Rassolni sovitish uchun suvsepiluvchan, trubkali plastinkali sovit-
gichlar gollaniladi. 48,5 m balandlikda joylashgan bakdan rassol barcha appa-
ratlarni oz oqishi bilan otadi. Buning hisobiga ogimlarni regulirovka qgilishi engil-
lashadi, nasoslarning sal niklari orgali rassolning yoqolishi bolmaydi va el-
ektroepergiya sarflanishi kamayadi. Ikkinchi absorberdan rassolning AB-2 dan so-
vitgichlar orgali SARga yurishini oz ogimi bilan ta'minlash uchun, ikkinchi ab-
sorber 12,6 m balandlikda joylashgan postamentda (9) joylashiladi. XGDS xol
gazni sovitish natijasidagi hosil bolgan kondensat postamentda yig iladi. Xol gaz
distilyatsiya bolim XDS apparatidan keladi. Tarkibida NH; va CO, gazlar bor
kondensat kuchsiz suyuqglik distillerga beriladi (DSJ). Bu erda NH3; va CO, gazlar
regeneratsiya gilinadi. Regeneratsiya gilingan gazlar XGDS ni otmasdan jarayonga
gaytariladi. Bu gazlar ozining sovitgichidan otib (XGDSJ) bevosita ikkinchi ab-
sorberga beriladi.

PVFL dan chiggan gaz vakkum-nassoslar yordamida atmosferaga chigarib
yuboriladi. PGAB dan chiqgan gazlar (75% CO,) vakkum-nassoslar yordamida
chigariladi, soda uchoglaridan chiggan gazlar bilan PGSP yoki XGSP dan oldin
aralashtiriladi. Keyin bu gaz ma’lum miqgdorda uchoq gazlari bilan aralashtiriladi,
kompressiya qgilinadi va kontsentrlangan gaz holda karbonizatsiya bolimiga kelib
tushadi. PGKL-2 dan chiggan gaz atmosferaga chigarib tashlanadi.

Fagat suyuq faza sovitish bilan sxemada absorberdan tashqgari sovitgich
joylashgan bolib, u birinchi absorberdan chiggan suyuq fazani sovitadi. Bu holda
ammiak absorbtsiyasi 2 ta pog onada otadi. AB-1 dan keyin rassol sepiluvchan
sovitgichda sovitiladi 28-32°C temperaturagacha va AB-2 ga kelib tushadi. Bu erda
rassol yanada 65-68°C temperaturagacha gizdiriladi, ikkinchi marta sepiluvchan
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sovitgichda  sovitiladi va ammoniylashgan rassolning yig indichiga beriladi
(SAR).

ISHLAB
CHIQARISHNING
ASOSIY JARAYON VA

QURILMALARINING NAZARIY
ASOSLARI
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ISHLAB CHIQARISHNING ASOSIY JARAYON VA

QURILMALARINING NAZARIY ASOSLARI

Massa almashinish jarayonlari.
Absorbsiya jarayoni vaabsorber qurilmalarii.

Bir fazadan ikkinchi fazaga modda ta’sir etishi bilan bog'lig bylgan jarayonlar
modda almashinish jarayonlari deb Yuritiladi. Modda ¥tish jarayoni fazalar
yrtasida muvozanat holat yuz bergunga gadar davom etadi. Bir fazaning ichida esa
modda konsentratsiyasi yuqori b¥ylgan nuqtadan konsentratsiyasi past bylgan
nugtaga tomon ytadi. Nam materiallarni quritish, suYugliklarni haydash, gaz
aralashmalari tarkibidagi birorta komponentni Yutuvchi suYuglik yordamida ajrat-
ib olish, gattiq jism tarkibidagi kerakli komponentni eritib olish yoki eritmalardan
kristallarni ajratib olish kabi jarayonlar modda almashinish jarayonlari gatoriga
kiradi. Modda almashinish jarayonlari kimyoViy ishlab chigarishning turli so-

halarida muhim yrin egallaydi.
Sanoatda quyidagi modda almashinish jarayonlari keng targalgan.

Absorbsiya.Gaz yoki bug™ aralashmasi tarkibidagi bir yoki bir necha komponent-
ning suYuq Yutuvchi moddada tanlab Yutilish jarayoni absorbsiya deb ata-
ladi.Yutuvchi suYuqglik absorbent (yoki sorbent) deyiladi. Teskari jarayon, ya’ni
Yutilgan komponentlarning suYuq fazadan ajralib chigishi desorbsiya deb ataladi.
Absorbsiya jarayoni texnologik gazlarni ajratish va sanoatdan chigarib Yubori-

ladigan gazlarni tozalashda keng gyllaniladi.

Suyugliklarni haydash va rektifikatsiya qilish. Bunday jarayonlar suYuq go-
mogen aralashmalarni suYuglik ogimi va aralashmani bug latish paytida hosil
byladigan bug™ bilan §zaro ta’siri yordamida komponentlarga ajratishga
asoslangan. SuYuq va bug" fazalar orasida komponentlarning yzaro almashinish
yyli bilan suYuglik aralashmalarini ajratish jarayoni haydash deb ataladi. Bu ja-

rayon issiglik ta’sirida ikki xil usul bilan olib boriladi: oddiy haydash (distillyatsi-
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ya) va murakkab haydash (rektifikatsiya). Sanoatda rektifikatsiya suYuq
aralashmalarni komponentlarga ajratish, yta toza suYugliklarni olish va boshqga

magsadlar uchun gyllaniladi.

Suyugliklarni ekstraksiyalash.Biror suyuglikda erigan moddani tanlab ta’sir qi-
luvchi boshga suYuglik yordamida ajratib olish jarayoni ekstraksiyalash deb ata-
ladi. Bunday jarayonda bir yoki bir necha komponent bir suYuq fazadan ikkinchi
suYuq fazaga ytadi. ekstraksiya jarayonini amalga oshirish erituvchini tygri tan-
lashga bog'lig. Erituvchi suyuq aralashma bilan aralashib ketmasligi kerak yoki
bylmasa gisman aralashib ketadigan bylishligi mumkin. erituvchining zichligi
ekstraksiyalanishi lozim bylgan suyuqlik zichligidan kam bylishi shart. Ekstraksiya
usuli suyuq aralashma tarkibida nisbatan kam miqgdorda erigan komponentlarni

ajratib olish uchun ishlatiladi.

Adsorbsiya.Gaz, bug" yoki suYuglik aralashmalaridan bir xil yoki bir necha kom-
ponentlarning g ovaksimon gattiq moddaga tanlab Yutilish jarayoni adsorbsiya
deyiladi. Faol Yuzaga ega bylgan gattig materiallar adsorbentlar deb ataladi. Tes-
kari jarayon, ya’ni desorbsiya adsorbsiyadan keyin olib boriladi va k¥ypincha Yutil-
gan komponentni adsorbentdan ajratib olish uchun (yoki adsorbentni regenerasiya
gilish uchun) g¥yllaniladi. Bunday jarayon aralashma tarkibida oz migdorda bylgan

moddalarni ajratib olish magsadida ishlatiladi.

Qattig moddalarni eritish va ekstraksiyalash.Qattiq fazaning suYuglikka (eritu-
vchiga) eritish jarayoni deb ataladi. Qattig g ovaksimon materiallar tarkibidan bir
yoki bir necha komponentlarni tanlab ta’sir giluvchi erituvchi yordamida ajratib
olish jarayoni ekstraksiyalash deyiladi. Agar eritish jarayonida qattiq faza tyla
suYuq fazaga ysha, ekstraksiyalash paytida esa gattig faza amaliy jihatdan
yzgarmay qoladi, fagat uning tarkibidagi tegishli komponent suYuq fazaga ytadi.
Ekstraksiya jarayoni gattig materiallar tarkibidagi muhim yoki zaharli komponent-

larni ajratib olish uchun gyllaniladi.
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Modda ytkazishning asosiy tenglamasi

Moddaning bir fazadan ikkinchi fazaga ajratuvchi Yuza orqali ytish jarayoni
modda ytkazish jarayoni deb ataladi. Modda ytkazish murakkab jarayon bylib,
fazalarni ajratuvchi Yuzaning ikki tomonida Yuz berayotgan modda berish ja-
rayonlaridan tashkil topgan byladi. 2-rasmda suYuglik va gaz (bug’) yoki ikki
suYuglik yrtasidagi modda ytkazish jarayonini tushuntiruvchi sxema kyrsatilgan.
Fazalar bir-biriga nisbatan ma’lum tezlikda, ya’ni turbulent rejimda harakat giladi

va gyzg aluvchan ajratuvchi Yuzaga ega.

Targaluvchi  modda (masalan, ammiak) gaz fazasidan (F ) suYuglik fazasiga (F)
ytadi. Masalan, gaz fazasi sifatida ammiakning havo bilan aralashmasini, suYuq
faza sifatida esa suvni olamiz. Gaz fazasida targaluvchi modda konsentratsiyasi
muvozanat konsentratsiyasidan Yugori. F fazaning markazidan ajratuvchi Yuzaga
va ajratuvchi Yuzadan fazaning markaziga ammiak modda berish jarayoni orgali

ytadi. Modda ytkazish jarayoniga ajratuvchi Yuza ham garshilik kyrsatadi.
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2-rasm. Modda ytkazish jarayonining sxemasi.
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Modda ¥ytkazish jarayoni har bir fazadagi turbulent ogimining strukturasiga
bog’lig. Gidrodinamikadan ma’lumki, turbulent ogimda gattiq Yuza ustida chegara
gatlam hosil byladi. Har bir fazada ikkita zona bor: fazaning yadrosi (yoki fazaning
asosly massasi) va fazaning chegarasidagi Yupga chegara gatlam. Fazaning
yadrosida modda asosan turbulent pulsasiyalari yordamida targaladi va targaluvchi
moddaning konsentratsiyasi (y va x) amaliy jihatdan yzgarmas giymatga ega
byladi. Chegara gatlamda turbulent rejim asta-sekin synib boradi, natijada
ajratuvchi Yuzaga yaginlashgan sari konsentrasiya yzgarib boradi. Ajratuvchi
Yuzaning yzida moddaning targalishi juda sekinlashadi, chunki moddaning ytishi
fagat diffuziyaning tezligiga boglig bylib goladi. Fazalar yrtasidagi ishgalanish va
suYuq faza chegarasidagi sirt taranglik ta’sirida ajratuvchi Yuza yaginida

konsentrasiya keskin, taxminan tyg ri chiziq byyicha yzgaradi.

Shunday qilib, turbulent ogimda fazaning markazidan fazalarni ajratuvchi
chegaragacha (yoki teskari yynalishda) moddaning berilishi molekulyar va
turbulent diffuziyalar yordamida amalga oshiriladi. Chegara gatlamda esa
moddaning berilishi molekulyar diffuziyaning tezligiga bog'lig. Demak,
moddaning bir fazadan ikkinchi fazaga ytish jarayonini tezlatish uchun chegara
gatlam qalinligini kamaytirish va ogimning turbulentlik darajasini (ma’lum
chegaragacha) kypaytirish lozim. Ogimning turbulentlik darajasini kypaytirish
uchun fazaning tezligini oshirish (ma’lum chegaragacha) zarur bylsa, chegara
gatlam galinligini kamaytirish uchun esa tashqi kuchlardan (masalan aralashtirish,
ultratovush, pulsasiya yoki Vbrasiya, elektromagnit maydon va hokazodan)

foydalanish kerak.

Bir fazadan ikkinchi fazaga vaqt birligi ichida ytgan moddaning massasi (M)

modda ytkazishning asosiy tenglamasi bilan ifoda gilinadi:
M =K,F(y-y*) (1)

M =K, F(x*-x) (2)
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bu yerda, K,, Ky — gaz yoki suYuglik fazalari konsentratsiyasilari orqali
ifodalangan modda ytkazish koeffitsientlari; F— fazalarning kontakt Yuzasi; X,y —
gaz va suYuglik fazalaridagi ish konsentratsiyasilari; y* — suYuglik fazasining
markazidagi targalayotgan moddaning konsentratsiyasiga mos gaz fazasidagi
muvozanat konsentratsiyasi;x* — gaz fazasining markazidagi targalayotgan

moddaning konsentratsiyasiga mos suYuq fazadagi muvozanat konsentratsiyasi.

Muvozanat konsentratsiyasilarni qurilmalarning ishlash paytida ylchab bylmaydi,

ularning giymatlari maxsus adabiyotlardan olinadi.

Fazalar ajratuvchi Yuza byylab harakat gilganda ularning konsentratsiyasilari
yzgaradi, natijada jarayonning harakatlantiruvchi kuchi ham yzgaradi. Shu sababli
modda Vtkazishning asosiy tenglamasiga §rtacha harakatlantiruvchi kuch

tushunchasi (ay, ;yoki ax, ) Kiritiladi:
M = KYFAyyp (3)
M =K, FAX,, (4)

Modda ytkazish koeffitsientlari (K,yoki Ky) vaqt birligi ichida fazalarning kontakt
Yuzasi birligidan, jarayonning harakatlantiruvchi kuchi birga teng bylganda, bir

fazadan ikkinchi fazaga ytgan moddaning massasini bildiradi.

Fizik ma’nosi byyicha modda berish g va modda ytkazish K koeffitsientlari

yrtasida farq bor, biroq ikkala koeffitsient ham bir xil ¥lchov birliklariga ega: m/s,
kg/ (m?s), kg/ [m? * s (mol ulushlar)], s/m.

(3) va (4) tenglamalar yordamida fazalarning kontakt Yuzasi F va uning giymati
orgali qurilmaning asosiy ¥ylchamlari aniglanadi. M ning giymati esa moddiy
balans tenglamasidan topiladi yoki hisoblab chigiladi. Modda ytkazish koeffitsienti
va yrtacha harakatlantiruvchi kuch giymatlari tegishli tenglamalar yordamida

aniglanadi.
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Absorbsiyaning moddiy balansi.

Fazalar sarfini qurilmaning balandligi byyicha yzgarmas deb va Yutilayotgan
gazning miqdorini nisbiy mol konsentratsiyasida gabul gilamiz. Moddiy balans
tenglamasini chiqgarish uchun absorbsiya jarayonidagi asosiy kattaliklarni
quyidagicha belgilaymiz: G — inert gazning sarfi, kmol/s; Y,va Y, — gaz
aralashmasidagi absorbtllining dastlabki va oxirgi konsentratsiyasi, kmol/kmol
Inert gazga nisbatan; L — absorbentning sarfi, kmol/s; xp,va X — absorbentning
konsentratsiyasi, kmol/kmol. Bu holda moddiy balansning tenglamasi quyidagicha
byladi:

G(Y6 _Yo): L(Xo - X6) (5)

Bu tenglamadan absorbentning sarfi:

Uning solishtirma sarfi esa kmol/kmol inert gazga nisbatan:

Y, =Y,

L
G XX,

Bu tenglamani quyidagicha yozish mumkin:
Y; =Yy = I(Xo - Xa)(8)

Agar gaz fazasidagi tegishli komponent tyla Yutilgan paytda Y, = 0, Yutilgan
komponentning miqgdori esa GY ni tashkil etadi. HaqigiyYutilgan modda
miqgdorini tyla Yutilish paytidagi modda migdoriga nisbati ajratib olish dara-
jasi deb ataladi:

G(Ya _Yo) _ Ya _Yo
Gy, VY

©)

Ish chizig'ini chizish uchun fazalarning absorberga kirishdagi (Y, x,) va un-
dan chigishdagi tarkiblarini (Yo, Xo) bilish kerak. Birog odatda gaz va
suYuglikning dastlabki tarkiblari (Y,x,)va ajratib olish darajasi , be-rilgan
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byladi. Syngra Y, ning giymati aniglanadi. Shunday qilib Anuqtasining yrni
belgilanadi (3-rasm). Ish chizig'i AK ning holati, ya’ni K nugta muvozanat

chizig'ida joylashgan paytda, absorbentning sarfi minimal giymatga ega

byladi:
I-min _ Y6 _YO (10)
G X=X,
f §
7 I <R c
/'/ I
f, )
N 22 L)
id !
e !
A1 2 |
! |
vy 2 :
X, X XX

3-rasm. Absorbsiya jarayonining ish va muvozanat chiziglari:

1 — absorbentning sarfi Z, bylgandagi ish chizig'i;

2 — absorbentningsarfi L., bylgandagi ish chizig'i;, 3 — muvozanat
chizig iY*=f(x).

Absorbentning sarfi minimal b¥ylganda ish chizig'ining muvozanat chiziq bilan

kesishgan nuqgtasi K da jarayonning harakatlantiruvchi kuchi nolga teng byladi.

Absorbsiyatezligi. Absorbsiya jarayonining sxemasi 33-rasmda kyrsatilgan. SuYuq
faza A ogimning asosiy massasi (yoki markazi) va Yupga chegara gatlamdan iborat
byladi. Gaz fazasi B esa suyuq chegara gatlamga tegib turgan yupga chegara

gatlamiga ega.
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4-rasm. Absorbsiya jarayonining mexanizm sxemasi.
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Ushbu chegara gatlamlarda Yutilayotgan komponent faqgat diffuziya ta’sirida tar-
galadi. Shunday qilib, modda ytkazishga tysqginlik giladigan hamma qarshiliklar
Yupga chegara gatlamlarda yig ilgan byladi.

SuYuq chegara gatlamdagi modda ytkazishga bylgan garshilikni ﬂi gaz chegara

[4

gatlamdagi garshilikni esa ﬂi bilan belgilab, quyidagi tenglamalarga erishamiz:

2

o T m (1)
+
ﬂe ﬂc
1
oy (12)
g B,

Bu yerda B, — gaz fazasidagi modda berish koeffitsienti; g, — suYuq fazadagi

modda berish koeffitsienti; m — muvozanat chizig'i giyalik burchagining tangensi

(yoki proporsionallik koeffitsienti).

Modda berish koeffitsientlarining qiymatlari suyuqlik va gaz fazalari yrtasida kon-
takt hosil qgilish usuliga, gaz va suyuqglikning fizik xossalariga va ularning harakat
tezliklariga bog'liq. Modda berish koeffitsientlarining migdori kriterial va empirik

tenglamalar yordamida topiladi.
Absorberlarning tuzilishi.

Absorbsiya jarayoni fazalarni ajratuvchi yuzada ryy beradi. Shu sababdan absorb-
erlarda iloji boricha gaz va suYuglik yrtasidagi kontakt (tygnashuv) Yuzasini
kypaytirish zarur. Fazalarning tygnashuv Yuzasini hosil gilish usuliga kyra, ab-

sorberlar shartli raVshda quyidagi turlarga bylinadi:
l)plyonkali; 2) nasadkali; 3) tarelkali; 4) suYuglikni sochib beruvchi.

Nasadkali absorberlar. Bunday kolonnalar eng kyp targalgan absorberlar

gatoriga kiradi. Har xil shaklli va turli ¥lchamga ega bylgan qgattiq jismlar, ya’'ni
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nasadkalar bilan tyldirilgan vertikal kolonnalarning tuzilishi sodda va Yuqori
samaradorlikka ega bylgani uchun ular sanoatda keng ishlatiladi. Nasadkali

kolonnalarda

5-rasm. Nasadkali absorber:
1 — qobiq; 2 — suYuglik tagsimlagichi; 3 — nasadka gatlami;

4 — tayanch tyri; 5 — gidravlik zatvor.

nasadkalargazvasuYuglikytadigantayanchtyrlarigayrnatiladi. Qurilmaning ichki
byshlig'i nasadka bilan tyldirilgan byladi (5-rasm) yoki har birining balandligi
1,5—3m bylgan gatlamlar holatida joylashtiriladi. Gaz tyrning tagiga beriladi,
syngra nasadka gatlamidan ytadi. Suyuglik esa kolonnaning Yugorigi gismidan
maxsus tagsimlagichlar orqgali sochib beriladi, u nasadka gatlamidan ytayotganda
pastdan berilayotgan gaz ogimi bilan uchrashadi. Kolonna samarali ishlash uchun
suYuqglik bir tekisda, qurilmaning butun kyndalang kesimi byylab bir xil sochib
berilishi kerak. Bu qurilmaning kontakt Yuzasi nasadkalar yordamida hosil qi-

linadi.

Odatda nasadkali absorberlarning diametri 4 m dan ortmaydi. Katta diametrli

kolonnalarda gaz va suYuglikni qurilmaning kyndalang kesimi byyicha bir
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me’yorda tagsimlash juda qgiyin, shu sababdan katta diametrli absorberlar samara-
dorligi ancha kam byladi. Biroq sanoatda diametri 12 m gacha bylgan absorberlar

ham ishlatiladi.

Nasadkalar sifatida Rashig halgalari, keramik buYumlar, koks, maydalangan
kvars, polimer, halgalar, metalldan tayyorlangan tyrlar, sharlar, propellerlar, egar-
simon elementlar va boshgalar ishlatiladi (6-rasm). Nasadkalar samarali ishlashi

uchun quyidagi talablar bajarilishi kerak:

1) Nasadkalar hajm birligida katta Yuzaga ega bylishligi;
2) Sochilib beruvchi suYuglik bilan yaxshi aralashishi;

3) Gaz ogimiga nisbatan kam gidravlik garshilik kyrsatishi;
4) Sochiluvchan suYuglikni bir xil targatishi;

5) Kolonnada harakat qgilayotgan suYuglik va gazlarning ta’siriga nisbatan
kimyoViy mustahkam bylishi;

6) Solishtirma ogirligi kam bylishi;
7) Mexanik jihatdan mustahkam;
8) Arzon bylishi lozim.

Lekin amalda bunday talablarni gondiradigan nasadkalar uchramaydi, masalan,
solishtirma Yuzaning katta bylishi, qurilma gidravlik garshiligining ortib ketishiga
olib keladi. Shuning uchun sanoatda absorbsiya jarayonining asosiy talablarini
ganoatlantiradigan nasadkalar ishlatiladi. Sanoatda Rashig halgalari eng kyp gylla-

niladi.

Nasadkali absorberlar bir qgator afzalliklarga ega: tuzilishi sodda va agresslli|

suYugliklar bilan ishlash imkoniyati mavjud.
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6-rasm. Nasadkalarning turlari:

a — Rashig halgali nasadka; 1 — alohida olingan halga; 2 — tykib qgyyilgan
halgalar; 3 — terib gyyilgan halgalar; b — fasonli nasadka; 1 — Pal halqalari;

2 — halga; 3 — kressimon tysigli halgalar; 4 — keramik bloklar; 5 — simdan

yralgan nasadkalar; 6 — ichki spiralli halgalar; 7 — propellerli nasadka;
8 — yog ochdan tayyorlangan xordali nasadka.

Bunday qurilmalardan modda ytkazishdagi diffuzion garshilikning giymati suYuq

yoki gaz fazada katta bylgan paytda ham foydalanish mumkin.

Bunday qurilmalar kamchiliklardan ham xoli emas. Nasadkali kolonnalarda
gazlarning Yutilishida ajralib chigadigan issiglikni y¥yqotish giyin, bundan tashqari
suYugliklarning sochilish migdori kam bylganda nasadkalar yomon hyllanadi. Bu

22



qurilmalarda hosil byladigan issiglikni kamaytirish, nasadkalarni yaxshi hyllash
uchun absorbentlarni nasos orqali resirkulyatsiya qilish (ya’ni absorbertning
ma’lum gismini gaytadan kolonnaga berish) usuli gyllaniladi. Bu vaqtda absorbsi-
ya qurilmasining tuzilishi murakkablashadi va resirkulyatsiya uchun quvur ishlati-
lishi natijasida uning qiymati ortib ketadi. Nasadkali kolonnalarda ifloslangan yoki

loygalangan suYugliklarni ishlatib bylmaydi.

Tarelkali absorberlar. Bunday absorberlar vertikal kolonnadan iborat bylib, ichki
gismiga uning balandligi byylab bir xil oraligda bir nechta gorizontal tysiglar,
ya’ni tarelkalar yrnatiladi. Tarelkalar orgali gaz va suYugqlik bir-biri bilan yzaro
tygnashib, ularning harakati boshqgariladi. Gazlarning suYuglikdan ytishi va na-

tijada tomchi hamda k¥piklarning hosil b¥lishi barbotaj deyiladi.

Sanoatda konstruktlll tuzilishi turlicha bylgan tarelkalar ishlatiladi. SuYuglikning
bir tarelkadan ikkinchi tarelkaga quyilishiga garab tarelkali absorberlar: quyilish

qurilmali va quyilish qurilmasiz byladi.

Quyilish qurilmali tarelkali kolonnalarda suYuglik bir tarelkadan ikkinchi tarel-
kaga quyiluvchi quvur yoki maxsus qurilma orgali ytadi. Bunda quvurning pastki
gismi tarelkadagi stakanga tushirilgan bylib, gidravlik zatvor vazifasini bajaradi,
ya’ni bir tarelkadan ikkinchi tarelkaga fagat suYuglikni ytkazib, gazni ytkazmaydi.

7-rasmda quyilish qurilmasi bor

suyuglk 2az
TFE__:E-'L?? 2
"
e

gusmac ik
7-rasm. Quyilish moslamasi bylgan tarelkali

absorber:1 — g alVrsimon tarelka; 2 — quyilish quvuri.

23



tarelkali absorberning sxemasi kyrsatilgan. Bunda suYugqlik kolonnaning Yuqorigi
gismidagi tarelkaga berilib, bu suYuglik ushbu tarelkadan boshga tarelkalarga
maxsus qurilma orgali ytadi va kolonnaning pastki qismidan chiqib ketadi. Gaz esa
kolonnaning pastki qismidagi tarelkaning teshikchalaridan pufakchalar holida
tagsimlanib, tarelkalardagi suYugqlik gatlamida kypik hosil gilib Yuqoriga harakat
giladi. Tarelkada hosil bylgan gaz kypiklari modda va issiglik almashinish ja-
rayonining asosiy zonasini tashkil giladi. Tozalangan gaz esa kolonnaning Yugori-
gi gismidan chigadi. Quyilish quvurlari shunday joylashtirilganki, bunda gyshni ta-
relkadagi suYuqglik garama-garshi yynalishda harakat giladi.

Quyilish qurilmali absorberlarda elaksimon, galpogchali, klapanli, kapsulali, plas-

tinali va boshqa turdagi tarelkalar yrnatiladi.

Turli xildagi quyilish qurilmasi bylgan tarelkalarning samarali ishlashi gidro-
dinamik harakat rejimiga bog lig. Gazlarning tezligi va suYuglikning tarelkalarda
tagsimlanishiga garab tarelkali absorberlar uch yysinda: pufakli, kypikli, ingichka
ogimli gidrodinamik rejimda ishlaydi.

Issiglik almashinish jarayonlari.
Qobiq trubali issiglik almashinish qurilmasi.

Har xil haroratga ega bylgan jismlarda issiglik energiyasining biridan ikkin-
chisiga utishi issiglik almashinish jarayoni deb ataladi. Nisbatan issiq va sovug
jismlarning harorati yrtasidagi farq issigliq almashinishining harakatlantiruvchi
kuchi hisoblanadi. Haroratlar fargi bylganda, termodinamikaning ikkinchi gonuni-
ga kyra, issiglik energiyasi harorati Yuqori bylgan jismdan harorati past bylgan
jismga yz-yzidan ytadi. Jismlar yrtasidagi issiglik almashinishi erkin elektron, at-
om va molekulalarning yzaro energiya almashinishi hisobiga sodir byladi. Issiglik
almashinishida gatnashadigan jismlar issiglik tashuvchilar deb ataladi. Issiglik al-

mashinish jarayonlari (isitish, sovitish, bug latish, kondensatsiyalash va hokazo)
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sanoatning kypchilik tarmoglarida keng targalgan. lIssigliq tarqgalishining uchta

asosiy turi bor:issiglik ytkazuvchanlik, konveksiya va issiglikning nurlanishi.

Bir-biriga tegib turgan kichik zarrachalarning tartibsiz xarakati natijasida Yuz be-
radigan issiglikning ytish jarayoni issiglik ytkazuvchanlik deyiladi. Gaz va tomchili
suYugliklarda molekulalarning harakati natijasida yoki qattiq jismlarda kristall
panjaradagi atomlarning tebranishi ta’sirida yoxud metallarda erkin elektronlarning
diffuziyasi oqgibatida issiglik ytkazuvchanlik jarayoni sodir byladi. Qattiq jismlar-
da, gaz yoki suyugliklarning yupga qatlamlarida issiglik asosan issiglik 3t-
kazuvchanlik orgali targaladi.

Gaz yoki suyugliklarda makroskopik hajmlarning harakati va ularni aralashtirish
natijasida yuz beradigan issiglikning targalishi konveksiya deb ataladi. Konveksiya
ikki xil (erkin va majburiy) byladi. Gaz yoki suyuglik ayrim gismlaridagi zich-
liklarning fargi natijasida hosil byladigan issiglikning almashinishi tabiiyyoki erkin
konveksiya deyiladi. Tashqgi kuchlar ta’sirida (masalan, suYugliklarni nasoslar
yordamida uzatish yoki ularni mexanik aralashtirgichlar bilan aralashtirish paytida)

majburiy konveksiya paydo byladi.

Issiglik energiyasining elektromagnit tylginlar yordamida targalishi issiglikning
nurlanishi deb Yuritiladi. Har ganday jism yzidan energiyani nurlatish qobiliyatiga
ega. Nurlangan energiya boshga jismga Yutiladi va gaytadan issiqglikka aylanadi.
Natijada nur bilan issiglik almashinish jarayoni sodir bylib, u ¥z navbatida nur

chigarish va nur Yutish jarayonlaridan tashkil topadi.

Hagigiy sharoitlarda issiglik almashinish alohida olingan biror usul bilan emas,
balki bir necha usullar yordamida yuzaga keladi, ya’ni murakkab issiglik ytkazish

jarayonlari amalga oshiriladi.

Issiglik almashinish jarayonlari tegishli qurilmalarda olib boriladi. Issiglik al-
mashinish qurilmalarining ishlash rejimiga kyra jarayonlar ikki xil (turg un va no-
turg'un) byladi. Uzluksiz ishlaydigan qurilmalarning turli nuqtalaridagi harorat

vaqt davomida yzgarmaydi, bunday qurilmalarda ketayotgan jarayon turg un
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byladi. Noturg un jarayonlarda (davriy ishlaydigan issiglik almashinish qurilmalar-

ida) harorat vagt davomida yzgarib turadi (masalan, isitish yoki sovitish paytida).

Issiglik almashinish qurilmalaridagi issiglik almashinish jarayonlari har xil holatlar
(issiglik ytkazuvchanlik, konveksiya, issiglikning nurlanishi va hokazo)ning
majmuasi asosida Yuz beradi. Ularni bir-biridan ajratish mumkin emas. Shu sab-
abdan  muhandislik  hisoblashlarda issiglikning turli ~ xilda targalishi

umumlashtirilib, yaxlit issiglik ytkazish jarayoni deb gabul gilinadi.

Issiglik ytkazishning asosiy tenglamasi

Issiglik almashinish jarayonlarida issiglik bir muhitdan ikkinchisiga ytadi.
Kypincha issiglik tashuvchi agentlar bir-biridan devor orgali (qurilma yoki quvurn-
ing devori va hokazo) ajratilgan byladi. Harorati Yuqori bylgan muhitdan harorati
past bylgan muhitga biror devor orqali issiglikning berilishi issiglikning ytishi deb
ataladi. Bunda berilgan issiglikning miqgdori Q issiglik ytkazishning asosiy tengla-

masi orqali topiladi:
Q=Kt,, Fr (13)

buyerda, K — issiglik ytkazish koeffitsienti; at,,,— issiq va sovug muhit haro-

ratlarining yrtacha farqi; F — mubhitlarni ajratuvchi devor Yuzasi; - — jarayonning
davomiyligi. Uzluksiz ishlaydigan turg'un jarayonlar uchun (13) tenglamadan -

hisobga olinmaydi. U holda,

Q=Kt, F (14)

K ning giymatini topish uchun issig muhitdan sovugq muhitga tekis devor orgali is-

siglikning ytish jarayonini kyrib chigamiz (8-rasm).

Turg un jarayonlar uchun birinchi muhit markazidan devorga berilgan, devordan
ytgan va devordan ikkinchi muhit markaziga berilgan issiglikning miqgdori yzaro

teng, ya’ni:
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Q= al(tMl _te,l)
Q =§(t31 _t22 )F (15)
Q=a,(t,, -t,)F

8-rasm. Issiq muhitdan sovug muhitga tekis devor orqali issiglik ytish jarayonining

sxemasi.

bu erda, o, — harorati Yugori muhitdagi issiglik berish koeffitsienti; t,,,— issiq
muhit markazidagi harorat; t, — devor Yuzasining issiglik muhiti tomonidagi ha-
rorat; A— devor materialining issiglik ytkazuvchanlik koeffitsienti; 5 — devorn-
ing galinligi;

t ,—devorYuzasining sovug muhit tomonidagi harorati; @, — harorat past mu-

hitdagi issiglik berish koeffitsienti; t,,,— sovug muhit markazidagi harorat.

(15) ifodalardan quyidagilarni olish mumkin:

1 Q
ty, —t,=—
M1 2l al F
6 Q
t,-t,=——= 16
2l 22 2 F ( )
1 Q
t,—t,=—
2 M2 az F

(16) tenglamalarning chap va yng tomonlarini yzaro gyshamiz:

27



tMl—tMZ:%(i+é+ij (17)

1
1 S 1 F(tMl_th)(18)
a A a,

(14) va (16) tenglamalarni yzaro solishtirish natijasida tekis devor uchun

quyidagi ifodalarni olish mumkin:

K= (19)

1
1 6 1
a 1 a,

yoki

(20)

1 1 o 1
—_— = — 4+ —
K o 1 a,

Issiglik ytkazish koeffitsientiga teskari bylgan giymat %issiqlik utishining termik

garshiligi deb Yuritiladi. ivaiqiymatlar issiglik berishning termik garshilikla-
o @

rini,

%esa devorning termik qarshiligini ifodalaydi.Issiglik ytkazish koeffitsienti

quyidagi ylchov birligiga ega:

K = Q _ aHc _{ Bm }
FAt, .,z m?-2pao-c Im?K

Shunday qilib, issiglik ytkazish koeffitsienti K harorati Yuqori bylgan muhitdan

harorati past bylgan muhitga vaqt birligi ichida ajratuvchi devorning 1
m*Yuzasidan muhitlar haroratlari fargi 1 gradus bylganda jtkazilgan issiglikning

miqdorini bildiradi.
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Kyp qatlamli devordan issiglik ytish jarayonida har bir gatlamning termik
garshiliklari hisobga olinadi. Bu holda A" ning giymati quyidagi tenglama bilan

topiladi:
1
- 21
iyt )
o TA

bu yerda, i — gatlamning tartib soni; n — gatlamlar soni.

KimyoViy texnologiyada kypincha issiglik quvur Yuzasi orgali ytadi. Silindrsimon
Yuzadan issiglik ytishining sxemasi 2-rasmda kyrsatilgan. Quvur ichida harorati t,
b¥ylgan issig muhit bylib, undan issiglik quvurning ichki Yuzasiga beriladi (a,).
Quvur tashgarisida harorati t, bylgan sovuq muhit bor. Quvur tashgi Yuzasidan
sovug muhitga issiglikning berilishi a,. bilan ifodalanadi. Quvurning balandligi L,
ichki radiusini r,, tashqi radiusini esa r; . bilan belgilaymiz. Silindrsimon Yuzadan

ytkazilgan issiglik migdori quyidagi tenglama orgali topiladi:

Q=K 27z, -t,) (22)
K< ning giymati esa ushbu tenglama bilan hisoblanadi:

1
Kg = (23)
! +12,3Igri+ 1
A r, ol

u

K issiglik ytkazishning chizigli koeffitsienti deb ataladi. Agar K ning giymati
Yuza birligiga nisbatan olinsa, Kgzning giymati quvur uzunligining birligiga

Bm

M—K:l ylchov birligiga ega.

nisbatan olinadi. Shu sababli Kg = [

Qalin devorli silindrsimon Yuzalarni, jumladan, katta galinlikdagi izolyatsiya

gatlami bilan goplangan quvurlarni hisoblashdagina (22) va (23) tenglamalardan
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foydalaniladi. Yupga devorli quvurlarni hisoblashda esa (13) va (19)

tenglamalardan foydalanish mumkin.

Issiglik almashinish qurilmalari hagida umumiy tushunchalar

Xalq xyjaligining barcha sohalarida, xususan kimyo sanoatida, mahsulotlarni
issiglik ta’sirida gayta ishlash jarayonlari keng gyllaniladi. Bu jarayonlar quyidagi

magsadlarda olib boriladi:
1) jarayon haroratini zarur darajada ushlab turish;
2) sovuq mahsulotlarni isitish yoki issiq mahsulotlarni sovitish;
3) buglarni kondensatsiyalash;
4) eritmalarni quyiltirish va hokazo.
Bu jarayonlar issiglik almashinish qurilmalarida amalga oshiriladi.

Kimyo, neft kimyosi, neftni gayta ishlash, ozig-ovqgat sanoatlari korxonalarida
gyllaniladigan texnologik uskunalarning katta ulushini issiglik almashinish
qurilmalari tashkil giladi. Kimyo sanoatida ishlatiladigan issiglik qurilmalari
umumiy uskunalarning yrtacha hisobda 15-18 foizini tashkil etsa, neft kimyosi va
neftni gayta ishlash sanoatlarida esa bu ragam 50 foiziga teng, chunki kimyoViy
texnologiyaning bir gator asosiy jarayonlari (bug latish, rektifikatsiya, quritish va

boshqalar) issiglikning berilishi yoki ytkazishi bilan bogligdir.

Sanoatda turli-tuman issiglik almashinish qurilmalari gyllaniladi. Ish tamoyiliga

kyra issiglik almashish qurilmalari uch turga bylinadi:
1) Yuzali issiglik almashgichlar;
2) aralashtiruvchi issiglik almashgichlar;

3) regeneratlll issiglik almashgichlar.
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Yuzali issiglik almashgichlarda issiglik tashuvchi agentlar bir-biri bilan devor
orgali ajratilgan va issiqlik birinchi issiglik tashuvchi muhitdan ikkinchisiga ularni

ajratuvchi devor orgali ytadi.

Aralashtiruvchi qurilmalarda issiglik tashuvchi agentlarning yzaro bevosita

uchrashuV va aralashuV natijasida issiglikning almashinishi Yuz beradi.

Regeneratlll issiglik almashgichlarda gattig jismdan tashkil topgan bir xil Yuza
navbat bilan turli issiglik tashuvchi agentlar orgali kontaktda byladi. Qattig jism
unga tegib ytgan issiglik tashuvchidan issiglik olib isiydi; boshga issiglik tashuvchi
ytganda esa qgattiq jism ¥z issigligini unga berib soViydi.

Issiglik almashinish qurilmalari quyidagi belgilarga kyra sinflanadi. Konstruktll|
tuzilish byyicha quvurdan gilingan qurilmalar (qobig-quvurli, "quvur ichida
quvur”, zmeeVkli va boshqalar); issiglik almashinish Yuzasi listli materialdan
tayyorlangan qurilmalar (plastinali, spiralsimon va boshgalar);issiglik almashinish
Yuzani tayyorlashda nometall materiallar (grafit, plastmassa, shisha va hokazo)
dan foydalanilgan qurilmalar; Ishlatilish magsadiga kyra soVtkichlar, isitkichlar,
bug’latkichlar, kondensatorlar; Issiglik tashuvchi agentlar harakatining yynalishiga

kyra tyg ri, garama-garshi, kesishgan va hokazo yynalishli qurilmalar.

Sanoat qurilmalarida issiglik almashinishning shart-sharoitlari har xil byladi. Is-
siglik almashinish qurilmalari turlicha agregat holat (gaz, bug’, tomchili suYuglik,
emulsiya va hokazo), har xil harorat va bosim giymatlari hamda ma’lum fizik-
kimyoViy xossalariga ega bylgan ish muhitlari uchun myljallangan byladi. Buning
uchun ma’lum birjarayonning haqiqiy ish holatiga kyra tegishli issiglik almashgich

tanlab olinadi.
Yuzali issiglik almashgichlar

KimyoViy texnologiyada qobig-quvurli, zmeeVKkli, gysh quvurli, namlovchi, plas-

tinali, spiralsimon, gilofli, girrali issiglik almashish qurilmalari keng ishlatiladi.
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Qobiq quvurli issiglik almashgichlar. Bunday qurilmalar sanoatda eng kyp tar-
galgan. Qobig-quvurli issiglik almashgichlar qobiqg ichiga joylashgan quvuriar
typlamidan iborat bylib, quvurlarning uchlari tyrlarga mahkamlangan byladi (9-
rasm). Qurilmalarning Yuqorigi va pastki gismla-rida qopgoqg flanes yordamida
quvur tyriga biriktiriladi. Yuqorigi va pastki qopgoglarda isitilayotgan yoki soVti-
layotgan agentlarning kirishi uchun shtutser myljallangan. Quvurlar tyrlarga
razvalsovka (Yumaloglash), payvandlash, salnikli gistirma qyyish va boshga usul-
lar yordamida biriktirilishi mumkin
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9-rasm. Bir yylli gobig-quvurli issiglik almashinish qurilmasi:

1 — qobiq; 2 — quvur tyrlari;

3— quvurlar; 4 — gopgoq; 5, 6— issiqlik tashuvchi vaisitiluvchining kirish va
chikib ketish patrubkasi.

Issiglik tashuvchi agentning birinchisi quvurlarning ichidan, ikkinchisi esa
quvurlar va qurilmaning ichki devori oralig’idagi byshligdan harakat giladi. (10-

rasm).
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10-rasm. Quvurlarni quvur tyrlariga biriktirish usullari:

a) razvalsovka; b) arigchalar orgali razvalsovka gilish;
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v) payvandlash; g) salnikli gistirma qyyish.

11-rasmda bir yylli gobig-quvurli issiglik almashinish qurilmasi kyrsatilgan.
Bunda isitiluvchi gaz yoki suYuglik qopgogdagi patrubka orgali bitta quvurdan
kirib, ¥sha quvurdan chigib ketadi. Kypincha, bu turdagi isitkichlarda isitilayotgan
va issiglik berayotgan mubhitlar bir-biriga garama-garshi yynalishda harakat giladi.
Isituvchi agent doim isitkichning Yuqorigi gismidan va isitilayotgan muhit esa
qurilmaning pastki gismidan quvurlar ichiga beriladi. Bu muhitlarning y¥ynalishi
isitkichdagi yynalishga mos keladi, chunki isitilayotgan vaqtda harorat ortishi va
kamayishi bilan ularning zichliklari yzgaradi. Masalan, bug™ ¥z issigligini berib
soVshi natijasida uning zichligi oshib, pastga garab harakat giladi. Bundan

tashqgari, mubhitlarning bu yynalishida ularning tezliklari bir xil tagsimlanib,

qurilma kyp
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11-rasm. Qobig va quvurlarning turlicha uzayishini kompensasiya giladigan
qobik-quvurli issiglik almashgichlar:
a) linzali kompensatorli; b) harakatchan galpogchali; d) U — simon quvurli;

1 — qobig; 2 — quvurlar; 3 — linzali kompensator;4 — harakatchan

galpogcha.

yylli gobig-quvurli issiglik almashgichlar vertikal va gorizontal holatda byladi.
Vertikal issiglik almashinish qurilmalarini ishlatish qulay, ularning tuzilishi sodda
va kam joyni egallaydi. Gorizontal issiglik almashinish qurilmalari, kypincha kyp

yylli gilib tayyorlanadi.
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Qobig-quvurli qurilmalarda qobiq bilan quvurlar orasidagi haroratlarning fargiga
garab quvur va qobigning uzayishi har xil byladi. Shuning uchun gobig-quvurli
qurilmalar tuzilishiga kyra ikki xil byladi:

1) gyzg almas tyrli issiglik almashgichlar;

2) kompensatsiyalovchi qurilmali issiglik almashgichlar (bunday qurilmalarda

quvurlarning turli darajada uzayishiga imkon bor).

Qyzg almas tyrli issiglik almashgichlarda issiglik ta’sirida quvurlar va gobiq har
xil uzayadi, shu sababli bunday qurilmalar quvurlar va qobiq yrtasidagi haroratlar

fargi katta bylmaganda (50°C gacha) ishlatiladi.

Haroratlar fargi 50°Cdan katta bylganda quvurlar va qobigning har xil uzayishini
qoplash uchun linzali kompensatorli (11-rasm, d shakli), harakatchan quvur tyrli
(11-rasm, b shakl), U-simon quvurli (11-rasm, a shakl) va boshqga turdagi gobig-

quvurli issiglik almashinish qurilmalari ishlatiladi.

Linzali kompensatorli bylgan qurilmalar quvurlar va qurilma devori yrtasidagi

bosim 610° Pa gacha bylganda g¥llaniladi.

Harakatchan quvur tyrli issiglik almashgichlar haroratlar fargi katta bylganda
ishlatiladi. Bu qurilmada pastdagi quvur tyri harakatchan bylib, bunda quvurlar
typlami qurilmaning gobig ida harorat ta’sirida uzayganda ham bemalol harakat
giladi. Quvurlarning uzayishini yygotuvchi kompensasiyali qurilmalarning

tuzilishi murakkabdir.

U simon qobig-quvurli issiglik almashgichlarda issiglik ta’sirida quvurlarning
uzayishidagi kompensasiyani quvurlarning yzi bajaradi. Shuning uchun ularning
tuzilishi sodda bylib, quvurlar typlami bitta qyzgalmas tyrga yrnatiladi. Bu
qurilmalarda quvurlarning ichki Yuzasini tozalash giyin va quvurlarni tyrga

joylashtirish juda murakkabdir.

Qobig-quvurli issiglik almashgichlarda quvurlar tyrga uch xil usul bilan
joylashtiriladi (12-rasm, a, b, d shakllar):
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a) tyg ri oltiburchakning girralari byylab;
b) konsentrik aylanalar byyicha;

d) kvadratning tomonlari byylab. Kypincha qobig-quvurli  issiglik
almashgichlarda quvurlar tyg'ri oltiburchakning qirralari byylab joylashtiriladi,
chunki bunda quvurlar ixcham joylashib, ularning soni kyproq byladi. Ayrim
vaqgtlarda quvurlarning Yuzasini tozalash oson bylishini nazarda tutib quvurlar

tyrga kvadrat tomonlari byylab joylashtiriladi.

Qobig-quvurli qurilmalarda Yugori issiglik berish koeffitsientlariga erishish uchun
issiglik tashuvchi agentlarning tezligi ancha katta bylishi kerak: gazlar uchun 8-30

m/s, suYugliklar uchun eng kami bilan 1,5 m/s.

Qobig-quvurli issiglik almashinish qurilmalari quyidagi afzalliklarga ega: ixcham,
metall kam sarf qilinadi, issiglik almashinish Yuzasi katta, quvurlarning ichini
tozalash oson. Bu qurilmalar kamchiliklardan ham holi emas: issiglik
tashuvchilarni katta tezlik bilan 3ytkazish qiyin, quvurlarning tashgarisidagi

byshligni tozalash va ta’mirlash imkoni kam.
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12-rasm. Quvurlarni quvur tyrlariga joylashtirish usullari:

a) tyg ri oltiburchakning qgirralari byylab; b) kvadratning tomonlari byylab; d)
konsentrik aylanalar byylab;

1—qurilma gobig'i; 2-quvurlar; t—quvurlar gadami;

d-quvur diametri.

35



JARAYONLARI
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5.1. Sirtiy issiglik almashinish qurilmasi

Qobig - trubali issiglik almashinish qurilmalari xalq xyjaligining turli
sohalarida eng keng targalgan va kyp ishlatiladigan turidir. 14-rasmda trubalarning
qyzalmas teshik panjarali, bir y¥ylli, vertikal -qobig-trubali issiglik almashinish

WOCHR, MK LY

COBVKAUK MK U
14-rasm. Vertikal bir yo’lli gobig-trubali issiglik almashinish.
1 - gobiq; 2 —teshikli panjara; 3 —isituvchi trubalar; 4 -patrubok; 5 - qopgog;
qurilmasi tasvirlangan. Ushbu qurilma silindr gobig 1 va uning ikki chekkasiga

isituvchi trubalar 3 mahkamlangan teshikli panjara 2 lardan tarkib topgan. Trubalar
yrami issiglik almashinish qurilmasining butun hajmini ikkiga byladi: 1) truba
byshlii; 2) trubalararo byshliq. Teshikli panjara 2 lar silindrik gobig 1 ga
payvandlash usulida mahkamlanadi. Qurilma gobiiga boltli birikma yordamida 2 ta
gopgog mahkamlanadi. Issiglik eltkichlar kirishi va chigishi uchun silindrik gobiq
1 va gopgoqg 5 larda patrubkalar yrnatilgan. Issiglik eltkichlardan biri, masalan
suyuqlik, trubalar byshliiga yynaltirilsa, u trubalar orgali ¥tib gopgogning
patrubkasidan chigib ketadi. Boshga issiglik eltkich ogimi esa, masalan bu,
trubalararo byshligga yynaltiriladi, isituvchi trubalar tashqi yuzasiga yz issigligini
beradi va suyuq agregat holati (kondensat) ga aylanib gobigning pastki
patrubkasidan chigazib yuboriladi. Muhitlar orasidagi issiglik almashinish jarayoni

trubalar devori orgali amalga oshiriladi.
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QURILMA ASOSIY

DETALLARI TAYYORLASH
USULLARI
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QURILMA ASOSIY DETALLARINI TAYYORLASH
TEXNOLOGIYASI
7.1. Tarelkalarni tayyorlash va yiish.
Kolonnali qurilmalarda gyllaniladigan tarelkalar asosan 4 guruhga bylinadi:
- galpogchali (dumalog, tarnovcha va boshqga shaklli, s-simon elementli va h);
- adariluvchi (tyrtburchak tirgishli, elaksimon va h);
- klapanli (turli shaklli va kyyndalang kesimli klapanlar);
- ogimchasi yynaltirilgan tarelkalar.

Klapanli tarelkalarni tayyorlash texnologiyasi quyidagi jarayonlardan iborat:

klapanni tayyorlash; tarelka listini tayyorlash; tarelka listi bilan klapanlarni yiish.

Klapanlar listli prokatdan yasaladi (15-rasm). List galinligining sertifikatda
kyrsatilgan giymatdan chetlashishi 0,15 mm. Klapan konstrukstiyalariga qyyilgan
texnik talablarga binoan massasining nominal kyrsatkichdan chetlashishi £0,003

kg.

16-rasmda klapan zagotovkasini yyib kesish sxemasi keltirilgan. Ushbu ja-
rayon ikki gavatli shtampda amalga oshiriladi. Bunda, list 1 uzlukli, davriy hara-
katlanadi. Oldingi stiklda yyilgan teshiklarga tayanchlar kirib, keyingi yyish ja-
rayoniga zagotovka gyzalmasligini ta’minlab beradi. Ayrim shtamplarda klapan-
ning chegaralovchi tayanchlarni 90° ga bukish va ularni kalibrlash jarayonlarini

ham bajarish mumkin.
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7, Hanpabnenue
FA, nodasy nonacyl,

15-rasm. Klapanli tarelka. 16-rasm. Klapan zagotovkasini

yyib kesish sxemasi.

1-list; 2-yynaltiruvchi planka; 3-tayanchlar.

Listlar konfigurastiyasi tyrtburchak yoki egri chiziq konturli bylishi mumkin.
Klapan listi 08X13, 08X18N10T yoki St.3kp markali 2 va 4 mm galinlikdagi

pylatlardan yasaladi.
List tekislab tyrilangandan keyin, gilotin gaychilarda kesiladi. Teshiklarni
yyib kesish, tegishli puansonlarni galma-gal ulash yoki ychirish y¥li bilan bajari-

ladi.

17-rasm. Shtampga listni yrnatish sxemasi.

1-tarelka listi; 2-paz yqi; 3-planka; 4-rostlanuvchi tayanch; 5-shtamp Quyi
plitasi.
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Shablon asosida listda pazlarni joylashish yrinlari belgilanadi va undan keyin
shtampda yyib kesiladi (17-rasm). Yakunlovchi jarayon — bu list tekislash mashi-
nasida tyrilashdir. Yuzalarning bir-biriga nisbatan notekisligi butun uzunligi byyi-

cha 2 mm dan oshmasligi kerak.
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18-rasm. Tarelka listlarini yrnatish sxemasi.
a) paz teshigi chapga garatilgan holat; b) paz teshigi tepaga Qaratilgan holat.
1-qopqoq; 2-vintli gisgich; 3,6-tayanch plankalar;
4-gopgoq gisgich; 5-qopgoq; 7-harakatchan tysin; 8-tarelka listi;
9-harakatchan tysin tayanchi.
Klapanlarni yiishni

Klapanlarni yiishni 2 xil usulda olib borish mumkin: Operatorga nisbatan listdagi
teshik pazlari chap tomonda yoki tepaga qaratilgan holatlarda. Oxirgi usulda
qurilma diametri 1400, 1600, 1800 mm li listlardan tarelkalar tayyorlanadi. Yiish
jarayoni Quyidagi ketma—ketlikda olib boriladi. Tarelka listi 8 stend stoliga
belgilari tepaga Qilib tayanch planka (3) larga yrnatiladi va vintsimon gisqich (2)
lar bilan mahkamlanadi (18-rasm). Klapanlar listdagi teshiklarga gyyiladi va
mahkamlanadi. Stol soat strelkasi byyicha 105° ga buriladi va yima tayanchlarni

75° ga va yon tayanch oyoqchalarini 3° ga bukadi. List teshiklaridagi klapanlar
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harakatchanligi stend stolini 180° ga va gaytadan orgaga aylantirib tekshiriladi.
Klapanlarni yiish sifatini shablonlar yordamida aniglash mumkin (19 - rasm).

19-rasm. Klapanlarni yiish sifatini tekshirish.

1 —tirgish, 1 — klapan, 2- list, 3 — shablon.

Buning uchun tarelka listidan bukish radiusi markazigacha bylgan masofa,
tayanch oyoqcha bukilish burchagi, yon tomondagi tayanch oyoqlarining markazga
yynalgan qgiyaligi tekshiriladi.

Elaksimon tarelkalar quyidagi texnologiya byyicha tayyorlanadi (117 - rasm).

Listli zagatovka tyrilash mashinasidagi (1 m uzunlikka 1,5 mm aniqglikda)
tekislangandan syng teshib chyzuvchi mashinaga uzatiladi va unda teshiklar
gilinadi. Jarayon tugagandan keyin, list uzunligi byyicha yacheyka yqining siljishi
2 mga5 mm lenta eniga (1 m uzunlikdagi) 7 mm kyp bylishi mumkin emas.

Tarelka sekstiyalari 2 xil byladi: tyri burchakli va egri chizigli.

TSK-1 tipidagi dumalog galpoqchali tarelka konstrukstiyasi 20-rasmda
keltirilgan.

21 - rasmda besh yrinli shtampning kinematik sxemasi berilgan.

Ushbu shtamp bir vaqtda galpogchada beshta teshik gilishi mumkin.
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Shtamp asos 10, yulduzsimon qobig 5, beshta puanson 12 va puanson
ushlagich 13 lardan tarkib topgan. gobiqda galpoqchalarni yrnatish uchun beshta
kallak 9, tarelkasimon siqgich 11 va burish mexanizmi uzellari joylashtirilgan.
Press polzuni yuqoriga harakatlanganda, richag 1 va 2 lar orgali ildirak 3 bitta

tishga buriladi.

Bud " nobepnymo
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21-rasm. Teshib — chyzilgan listlardagi yacheyka shakllari.

ildirak 3 burilishi valik 6 va etakchi konussimon shesterni 4 ni aylantiradi.
Konussimon va stilindrik shesternyalar 8 orgali aylanish valiklar 7 dan shtamp
kallaklariga uzatiladi. Polzunning keyingi harakatida stikl yana qaytariladi.
galpoqchalarda tirgishlar ochishning tylig jarayoni press polzunining 36 ta
yurishida amalga oshadi. Jarayon tugagach, pnevmatik uzatma ishga tushiriladi.
Bunda, eksstentrik disk buriladi, galpogchalar byshatiladi va zagotovka

almashtiriladi.

Tarelkalar asosiga patrubkalarni mahkamlash uch usulda gilinishi mumkin:
razvalstovka, dumalatib jipslash va payvandlash. Oxirgi ikki usul TSK-R, TSK-
RU va TSK-RB tipidagi, legirlangan pylatdan yasalgan qalpogchalarni
tayyorlashda gyllaniladi.
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Diametri 57x4, 70x3, 70x4,5 mm |i trubalardan yasalgan patrubkalarni
razvalstovka jarayoni radial — parmalash dastgohida gilinadi (22-rasm). Tarelka
zagotovkasi 2 va teshikli patrubka 3 lar birgalikda dastgohga yrnatiladi, valstovka
maxsus patron yordamida shpindel bilan birlashtiriladi. Syng, valstovka patrubka
teshigiga vtulka tiralguncha Kkiritiladi.

\ Mecmo

Mmapnupolru

22-rasm. TSK — 1 tipidagi galpoqchali tarelka.

1 — segmentli tykilish patrubkasi; 2 — tarelka asosi; 3 — tykilish

tysii; 4 — rostlovchi planka; 5 — tysiq; 6 — siqish halgasi; 7 — tayanch

ugolnik; 8 — planka; 9 — ushko; 10 — halga; 11 — M12x60 ylchamli shpilka;

12 — M10x20 ylchamli shpilka; 13 — vtulka; 14,18 — gaykalar; 15 — vint;
16 — skoba; 17 — galpoqcha; 19,20 — shaybalar; 21 — zichlagich.

Shpindel aylanganda, valstovka uchrui (veretenosi) unga tegib turgan
roliklarni harakatga keltiradi. Natijada, patrubka va zagotovka orasidagi tirgish
yyqgoladi va detallar zichlanib birlashtiriladi. Ushbu usulda zagotovka galinligi 10
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mm Dbylganda ishonchli zichlanishni ta’minlaydi. Patruka diametri ©&70x2,5

bylganda, uni diskka mahkamlash texnologiyasi 25 — rasmda keltirilgan.

a @36
7) - |

N | ar— 14
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25-rasm. Patrubkalarni zichlab mahkamlash texnologik sxemasi.
a) teshikli tarelka zagotovkasi; b — teshigi otbortovka gilingan
zagotovka; v — patrubka; g — otbortovka gilingan patrubka; d — patrubka
bilan yiilgan tarelka; e — tarelkaga mahkamlangan patrubka.

Legirlangan pylatdan yasalgan tarelkalar quyidagi talablarga javob berishi
kerak: ostki va ustki yuzalarning parallel emasligi 2,5 mm balandlik uchun 0,5 mm

dan oshmasligi kerak; darz ketish hollari bylmasligi kerak.

Valstovka zichligi va germetikligi suv quyish y¥li bilan aniglanadi. Bir
minutda zichlangan joydan 5 ta tomchigacha ytish ruxsat etiladi. Yiilgan tarelka

germetikligini unga quyilgan suv sathi 20 minutda 25 mm gacha pasaysa yaxshi
deb hisoblasa byladi.
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Obechaykalarni tayyorlash.

Obechaykalarni tayyorlash. Qurimasozlikda eng kyp gylaniladigan detal-
Bu obichaykalardir va uni tayyorlashda listlarni  valislash  usilidan
foydalaniladi. Obechayka zagatofkasi listli materiallarda tekislash, belgilash,

kesish va qirralarga ishlov jarayonlari gilingandan syng tayyor byladi.

an 7
N be
s et v sk 1

dh

- =\
e N VAN

18-rasm.Obechayka uchlarini gisman bukish sxemasi;

a) b)

a) Qylida bukish uchun listning uchi ikkita juva orasiga shunday
yrnatiladiki, list uchi juvalar yqiga parallel bylishi kerak. Syng, tepa
juvaga sigiladi va cheti bola bilan gisman bukiladi. Mexanik buklashda
matrisalarni tanlash uchun material gayishqoqgligi hisobga olinishi
kerak. SHuning uchun, shtamp radiusi obechayka egrilik radiusidan
kichik bylishi kerak.
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b) Son jihatdan ushbu tuzatishni 2b ga teng deb qgabul qgilsa byladi.
Zagatovka gisman bukib olingandan syng, valsga qyyiladi va kerakli
ylcham olinguncha 2-3 martda valislanadi. Bykish tyirligi metal sha-
blonda tekshiriladi. Obechaykani valisdan chigarish uchun harakatdagi
tayanch byshatiladi. Valislash jarayonida quyidagi nugsonlar; girralar
uchlari surilishi; bukilish radiusi kamayib ketmasligi; konuslik;
bochkasimon; ellipsimon kabi shakllar hosil bylmasligiga harakat qilish
kerak (19-rasm)

\ NVAR VAR

AW,

b) 9) d)

% 4 v il

a)

19-rasm Valislarda notpri bukishda hosil byladigan nugsonlar.

48



Birinchi nugson list uchi juva yqiga parallel yrnatilmagan holatlarda
yuz beradi. Ikkinchi nugson- bukish radiusining kamayib ketish hollari
dastgoh juvalari yta bir-biriga yaginlashib golganda ryy beradi. Uchinchi
nugson ellipssimon shaklining hosil bylishi oxirgi juvalash davrida listning
uzunligi byyicha bir tekisda sigilmaganligi tufayli sodir byladi. Tyrtinchi
nugson konuslik dastgoh nosozligidan kelib chigadi, ya’ni juvalar yqi paralil
bylmasligidan kelib chigadi. Beshinch nugson- bochkasimonlik juvalarga or-
tigcha bosim berilib, ularning deformasiya tufayli yuz beradi. Zagatofkaning
buklilish eni har xil bylgan hollarda, material galimligining mahalliy yupqal-
anishi inobatga olish zarur. SHuning uchun, listni tyri belgilash va bichish
yuqori sifatli detal olish imkonini beradi. Obechayka zagatofkasining ylcham-
larini niytral chizig uzunligi byyicha quyidagi shartdan topiladi; L=3,14
Dypth bu yerda Dtp Obechayka yrtacha deamitiri: Dy,=D4+6 yoki
D,,=D,-6 Bu yerda Dy Obechayka ichki diamitri; D:-obechayka tashqi

diametiri; 6-material qgalinligi; h-uchma uch payvandlash uchun zarur tirgish.
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TexHOJIOrMK KAapAEHHU ABTOMATHK OOIIKAPHILL.

Nmnab uukapuin xapaHJIapuHU aBTOMATJIAIITHPUII Ba OOILIKAPHUII TEXHUKA
TapaKUETUHUHT aCOCUM HyHanIMuuiapuaaH Oupu Oynub, y uIuiad YuKapuil
camMapaJopJUIMHU MYTTacCHJI OLIMPHIL, MAaxCyJoT cu(aTUHU  IOKOpH Japakara
KYTapulll, XapakaTIapHU KaMaWTUPHIN, MEXHAT IIAPOWTIAPUHHU SXIIWJIAII, HWILIIad
YuKapuiga Xacu3nuk TaXMUHJAII Ba aTpo-MyXHTHHH MyXodaza KWIHII YIyH

XU3MaT KHJIaaurad acocuil OMMJI XI/ICO6J'IaHaI[I/I.

Xap Oup TexXHOJIOTHH *)apa¢H (TEXHOJOTHK )apa¢H mapaMeTpiiapu J1e0 aTamryBUH)
y3rapyBuaH (u3MKaBUM Ba KUMEBHU Kartanmukiaap (Oocum, capd, Temmeparypa,
HaMJIMK, KOHIICHTpAlMs Ba X. K. ) OWJIaH XapakTepiaHaau. TeXHOJOTHK >KapaéHHUHT
TYFpH VTUIIMHE ~ TaXMUHJIAIIA ~Y4yH MyailsH Jkapa€HHH  XapaKTepJOBUd

napameTpJyiapHu Oepuiran KuiiMataa yuuiad TypHI JIO3HUM.

bomkapyB TM3uMu acocaH KyWHJaru sjieMeHTiIapAaH ubopart Oynaau, KypwiMma,
YI4OBYM KypWIMa, POCTJIATMY Ba WKPOUM KypuiaMma.bolIKapuil TU3MMUHUHI aCOCHU
Bazudacyu, MaxcyloT TaH HAapXWHU KaMaWTHpulI, cU(AaTUHU Ba UYUKHUII MUKIOPUHU
Kynautupuil. ByHUHr ydyH TeXHOJIOTHK kapaéH kypcatkuunapuau ( T, P, F, L, Q Ba

X.K. ) KEpaKIu KHAMatTaa (TEXHOJIOTHK PETJIAMEHT acoCHIa) OONTKAPHUIIIHP.

AcocuiiKypuiMapeKTH(UKATIIMOH KOJOHHA OYIMOYHMHT MaTeMaTHUK MOJEITHHU
(y3atum  dyaknus) ty3wianad. ABT —xucobnam neranma acocwii Makcaa YHKHUII
KUWMaTUHU OWpop Tanmad HJTWITaH KaTTalIWMKIa yooiad TypuIln [aeraHu. bupop

napaMeTpHH Kepakiii KuiMaTAa yiiad TypHll, SsbHUYHH OOIIKAPHUII JeMaKIUp.

ABTOMATHK POCTJIAII MACAJTACMHUHT KY AHMJIAIINA

Poctnananuran mapamerpu Outra y(t) OYiran aBTOMaTHK pOCTJIAll TH3UMUHHUHT

(GYHKIIMOHAT CTPYKTYypa cXeMacH KyWnaaru pacMmjia KypcaTuiral
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Nxp Bomkapu- [ar-
oun MO0 bEKTH YuK
PocTtnaruny
By-
I‘ NNTMA

2-pacm. Aemomamuk pocmiauwi MUUMUHUHZ (DYHKUUOHAL cXemacu

BO-60wxapye obvexmu, YMT-ynuoe maviymom musumu, 5YY-6upramuu yruoe

apmupcuydu, Hy'HODMCl]ZJZOGllM ﬁseapmupeuttu, P'DOCWZ]ZCZZM’{,HK'M.WCDOVM Kypujima,

UM-usxcpouu mexanuzm, PO-pocmioguu op2an.

bomkapyB 00beKTHHH y3aTHII QYHKIMSICUHA AaHUKJIALIT

Maskyp >kapa€HHu Oaxkapuiga oObeKT cudaTHAa HCCUKIUK alIMallrud TaHaad

OJIMH/IH.

OnmHran oOOBEKTHH THU3UMIIM TaxXJIAJI KI/IJ'II/I6, YHUHTI KHUPHUIO Ba YHNKHII

rapaMeTpJIapuHu aHUKJIAaUnMU3:

by mapamerpnapHUHr opacujaH OOIIKAPYBYM Ba OOLIKAPUIYBUM KypcaTKA4Iap

aXpaTtud OJIMHATY.
bowkapyeuu kypcamkuu- 6yrHUHT capdu;
Bowkapunysuu KypcamKkuy->5puTMaHUHT XapopaTy;

XKapaéunaru y3raptupuinaguran OOBEKTHUHI aCOCHM KYpCaTKU4YU — Xapopar
6yauO, yHUHT Y3rapuil yerapacu tmin =30 °C; tmax=70 °C; ty,,= 50°C; y3rapuum

yerapacu
t= +20°C. ABHM: Atyax= tax- L =70-50=20 °C

Atmin= toin - typr= 30-70=-20°C
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At=+20°C.

Cunres PCAKTOPHHUHI ABTOMATHK POCTJIAlll TU3HMHHH XHCOﬁHaHI

bu3 Tannaran oObeKT UKKUA CUFUMIIA SKaHUHU XMCOOTa 0JIN0,YHUHT KOMITIOTEP

MozaenuHu Kyhuaa kentupuwirad “MATLAB” nactypu acocuaa XOCHI KHIaAMU3.

1.78 E . > 075 > 075 | . 1 > =|:|
Constanti * 5.755+1 875541 1
Product ohyekt ohbyekt? datchik Scopel
Constant2
=
Davleniy1
. o
IR S S T S S A— ]
a ] i L ] i | | i |
100 200 300 400 500 600 700 800 900 1000
Poctmarmynunr Kp Ba To KOG (OUIMEHTIapUHN KUMMATUHA aHUKJIAIl

MaKcaauiaa 6OH_IKap}IB TU3UMHUHHWHI KOMIIBIOTOP MOJACJIMHHA Ty3aMaH:

PocTaarnyHuHI CTPYKTYpPAcH Ba ONTHMAJ KYPCATKUYJIAPUHHN aHUKJIAII

OOBEKTHUHI KOMIIIOTEP MOJENIN Ty3WIrad, YHUHI aBTOMAaTHK pPOCTJIALI
TU3UMUHU MaKaHTHpaMu3. Pociruununr cosnam ko3dduuuentiapu (To Ba Kp)

KUAMAaTUHA aHWKJIam ydyyH Tu3uMHUHT MATJIAB pactypuparn mojaenu
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éponamuia OMp Heya YTUII 4YU3MajJapuHUA OJaMHU3 Ba YyJlap OpacHAaH »3HT

MYKOOWIMHM (ONITHUMAJIMHA) TaHIANMU3.

B 1 — =]
> X L pin outt — _ _ Davleniy
Kirish | 1 >
4 datchik )
p [ T
Obyekt >
Display

Qut1 In1 J

Topshing

Rostlagich

KomMrrroTep Mozenu sipaTuirad yHra KydanTupuin Kod)QUITMEeHTH Ba HHEPIIUS
BaKTUHUHT KUHUMaTIapyu KUPUTUIAIN Ba IKpaHAa YIAPHUHT YTHII STPU YU3UKIApH
xocui1 0Vaau. Xocuia Oyarad YTHUII YM3UKJIApU OpacuaaH ONTUMasl OOIIKapHII TaH1a0

OJIMHAJIH:
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Kyuaumupuw kosgppuyuenmu K=0.5,unepuyuanawm eaxmu Ti=0.007.
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Kyuaiimupuw koyppuyuenmu K=0.5 ,unepyusanawm eaxmu Ti=0.01.
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Kyuaumupuw korgppuyuenmu K=0.9,unepyuanawm eaxmu Ti=0.01.
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Kyuaiitnpumr koaddurmentn K=1.5, naepuus Baktu T1=0.09 Gynranma pocTiaHuUII
BaKTH KHCKa Ba TEKHC XapakKaT OpKaJIM POCTIaHUIN fo3ara kenaau. Poctiarny mana mry

KUiiMaTiiapAa onTuMai OOLIKapUIITra SpUIlap HKaH.

ABTOMATJAIITHUPHIIHUHT (PYHKIHMOHAJ CXeMaCH

Modinda

BTG

Hlrnda

S7



Ha3zopartynuoBac0001apuBa aBTOMATHKA ClieU(PUKAIUACH

No V3ra- V3ra- VpHaTmu VyoBunac6o6ro- | Tumu | co Tanép-
mo3 | pyBYH pyBUYH . MUBaXapaKTePUCTH- HU JIOB
KON
Kacu
napa- napa- 3aBOJU
METpJIap | MeTpiap
XapakTe-
puc
TUKaCH
1 2 3 4 5 6 7 8
1-1 | xapopart -11- Koitmna | mkamacuz snekrpuk- | SITR | 1 | SIEMEN
HU YUKUIIICUTHAJIH- ANS S
TT poCTIamI rasrabyiranMafo- | TR?
METPHUK TEPMOMETP 00
0°C +100°C,
YUKHII CUTHAIIH 4-
20MA
1-2 -11- -11- utna | Hluwutra ypuatwiran | Sitra | 1 | Siemens
UKKHJIAMYIH nsT
TIR KypcaTtuo, &3m0, M
K
Xama OOIIKaAPHIIT
CTAHIIMSICUTA 3Ta
ac600
1-3 -11- -11- [utoa Onextpuk xapopar | SITR| 1 | SIEMEN
pocTiaaruuu ANS S
TC T 4P
YUKUII CUTHAIIN
4-20 MA
1-4 | Dnektpu -11- Koitnna Onektpuk kinaman | N3P | 1 | Siemens
K KJIalmaH 80F
Y
2-1 -11- -11- Koitnna naeBmoTuk curian  [SITR | 1 | Siemens
Y3rapTUPTALIN ANSZ
PT CHIIb(OHIH Comp

BaKyyMMETpP aHUKJIMK
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cundu 1,0; 1,5, act
XaTOJIMTH
+0.25%
2-2 -11- -11- utna | [IlHeBmMaTuk kypcatud | Sl- Siemens
€316 OopyBUH TRA
PIR HMKKHIaM4iu ac000. NS
Man6a 6ocumu P,
0,14Mlla, kupui ce-
curnanu 0,02- pust
0,1MlIIa DS
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EKOLOGIYA
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ATtpod MyxuT myxodaszacu

Tapakku€THUHT X03upru OOCKMYMIA WHCOH OwilaH TaOMATHUHT ¥3apo
TabCUPUTA OWJ OWUp KaTOp MyaMMOJIApHU Xasl ATUI (akat Owp Mamiakar
Joupacuaa 4ekiaaHuO Koja onmaiian. YiapHu OyTyH cailépamu3 KyJamuaa xai
kumuin  3apyp. KypuHu® TtypuOawku, TaOWuMii MyXWTHH WHCOH FOPUTAIUTaH
XYKaMUK (HaONUATHHUHT 3apapid TabCUPUIAH XMMOS KWIHII OWIaH OOFIUK
Oynran kynruHa MyammoJsiap KeHr kyiaam kacO stamu. llly caGabmu ynap dakar
XaJIKapo XaMKOPJIMK aCOCH]Ia XaJl KMJIMHHIIN JIO3UM.

Okosorust Myammocu Ep 1o3uHuHT xamMma Oypuakiiapuaa xam noizap0. dakar
YHHUHT J0J3apOJMK Japakacu NyHEHMHI Typid MamilakaTjapuja Ba MUHTaKaja-
puaa Typardagup.

V36exucron Pecniy6iuikacn KOHCTHTYTCHACHHMHT — KOWJa-Tanabnapd Ba
TaMOMWJUTapu  acocuja arpod Tabumii MyXUTHH Myxodaza KWIHIL, TaOuui
pecypciapial OKWJIOHA (OWJaNaHUII Ba aXOJMHUHI SKOJOTHK XaB(CU3IUTHHU
TabMHUHJIALITA KapaTWiraH KOHYHJAap KaOyJl KUJIMHA[U.

AcocHil KOHYyHUMU3/Ia JaBjiaT dKOJOTHsl CUECATUHUHT acoCHil € Hajluiapu
Oenrunanca, ymlOy KOHCTHUTYTCMOH  KOMJalapra  MOC paBHIIga  Kalyn
KWIMHAJAUTaH KOHyHJapAa arpod Tabuuit MyxuTHM Myodaza KUJIUII, TaOuui

pecypciiapias OKWJIOHA (doigaNaHUITHUHT Tajabnapu, MEXaHU3MHU
MYyCTaXKaMJIaHAIU.
PecnyOnukaMu3 MyCTaKWJIMKKA SPUIITaHAAaH CBIHT bIz6ekucton

PecnyOiinkacu Kyiugaru KOHyHIapu KaOyil KUIUHIN:

VY30ekucton PecnyOnukacuHuHr «TabuaTHu Myxodasza KWIMII TYFPUCUIA» TH
KOHYHU,;

V36ekucton PecnyOnukacMHUHT  «Anoxuaa Myxodasza dSTUJIaauraH TaOuuii
Xyayap TYFpUCHAa» TH KOHYHU,

VY36ekucton PecnyOnukacuHuHr «JlaBnar caHusTapus Ha30paTu TYFPUCUIA» TH
KOHYHH;

VY36ekucron Pecniyonukacununr «CyB Ba cyBAaH (oipanaHuIl TYFpucuia» Tu
KOHYHHU;

VY36ekucton PecnyOnmukacuHuHT «ATMOchepa XaBOCMHU Myxodaza KuIHII
TYFPUCUAA» TU KOHYHU;
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VY30ekucton PecnyOnukacMHMHT «YCHUMJIMK AYHECMHU Myxoda3za KUJIHUII Ba
ynapaaH Qoiananui TYFpucuia» Th KOHYHH;

VY36ekucton PecnyOnukacuHUHT «XaWBOHOT JyHECHHM Myxoda3za KWJIHUII Ba
ylnapaaH ¢oiiasaHull TYFPUCUAA» T KOHYHU;

V36exucron Pecriy6nmkacunamar «Ep Kopekch»;

V36exucron Pecry6nukacunamar «Ep ocTy GOMIMKIAPH TYFPUCHAA» TH KOHYHH;
V36exucron Pecriybnmkacuamar «JlaBnar ep KagacTph TYFPHUCHAA» TH KOHYHH;
V36exucron Pecry6mKkaciHEHET «YPMOH TYFPUCHIA» TH KOHYHH;

V36exucron Pecry6nukacuamHT «EKONOTHK SKCHEPTH3a TYFPUCHIA» TH KOHYHH;
V36exucton PecryGnmkaciHEHT «METpONOrUs TYFPUCHAA» TH KOHYHH;
V36exucron Pecry6nmkacuamar «CTaHIApTIAIITHPULI TYFPHCHIA» TH KOHYHH;

VY36ekucron PecybnukacuHuHT «XU3MaT Ba MaxCyJlOTIapHH cepTudu-
KaTJIAIITUPHIL TYFPUCHIA» TH KOHYHH,

VY306exkucTon PecrmyOnmMKacMHUHT «AXOJIMHU Ba XYIy/JIApHU TaOWWi Xamjaa Tex-
HOTCH XyCycHsTiapu (paBKynoana BasusATiIapAaH Myxodasza KAIUIl TYFPUCHIA»
T KOHYHH;

VY36ekucton PecriyOnukacuHuHT «[ MAPOTEXHUKA WHIIOOTIAPUHUHT XaBCU3IH-
Td TYFPUCHIA» T KOHYHHU;

VY36ekucron PecnyOmukacuHuHr «Pagmarcus XaBQcu3MMra TYFpUCHIA» THU
KOHYHHU Ba OollKanap.

Yumly KoHyHJIapja TaOuaTHU Myxodasza KWW, TaOuuil 00eKTiapAaH OKHJIOHA
doiigasiaHnIn Ba aXOJWMHUHT JKOJIOTHK XaB()CU3IUTMHM  TabMUHJIAII OWJiaH
OOFIIMK MXKTUMOMM MyHOCAOATIapHUHT Makcaau, Bazudacu, 0OeKT Ba CyOeKTia-
pu, Tabumii pecypclapHUHT XyKyKHd XoJjaTH, ymoy coxaaa IOpUIUK Ba
KUCMOHUW IIaXCIAPHUHT XYKYKJIApH, MaXOYpHUATIApH, dPKUHIMKIAPHU, Kado-
Jatiapu Ba Bakojariapw, Tabumid pecypciapiaaH QolganaHunl Ba  yJIapHU
Myxodaza KAJIUII TapTHOM, MyIJaTH Ba TaladiapH, SKOJIOTHK KOHYHYMIIUK Ta-
nabmapuHu Oy3raHJIMK YYyH IOPUJUK >KaBoOrapiiMK dYopa-Taaoupiiapu Kadu
9KOJIOTUK-XYKYKHI KouJia Tanadiapu OeiaruiaHrasaup.

62



Jlemak, 9KOJOTUK XYKYKHH MEXaHU3MHHH TAabMHHJIANIAN TYpiIud XYKYK
COXaJIAaPMHHUHT KyWHJIarn MebEpUH XYyXKaTiapd XaM DSKOJOTHS XYyKyKWHHHT
MaHOacu cudaruia xaM KapajiaJiu:

V36exucron Pecry6nukacuamar JKHHOST KOIEKCH;
V36exucron PecryGimkacuanar OyKapolnK KOJEKCH;
V36exucron PecryGmukacuauur CONHK KOICKCH;

V36exucron Pecry6nnkacuauar MexXHaT KOJIeKCH Ba GOIIKaIap.

Ym0y KOHYH XyxoKaTjlapy XaM 3KOJIOTHK Kouza TanaliapHu OenruiaraH xoJjaa
IKOJIOTUSA XYKYKUJaru Maxcyc Kouja-tajadyiap OwiiaH OOFJIMK paBUILAA DKO-
JIOTUK KOHYHYMJIUKHU Oy3raHJIMK y4yH HHTU30MUN, MabMypHid, >KUHOHM,
byKaponuk xKaBoOrapiaUKHU KyJulail, TaOuaTAaH (oWJalaHTaHIMK YYyH COJIHK
Ba TypJIM TYJIOBJIApPHMU TYJall OmiiaH OOFIUK >Kapa€HIapHU TapTUOTA COJIAIM.

KonyH octu Mebépuil XyxoKaTIapUMHU3HUHT aCOCUN Makcaju Ba Baszudacw,
KOHCTUTYTCUSIBUN TaMOWWJUTAp, KOHYHJIapJa OelrujaaHraH Maxcyc  KOoWja-
TajnabiapHu amania KYJUTAaHWIAIIAHA OCOHJIAIITHPHUII, MAbMYPUN XYy AJTapHUHT
TaOUM XO0JIAaTH acocuja MEBhEPHUI Koujaa-TasiadjapHu Oenruial, yJIapHUHT Xa-
ETUUIIMTUHY TabMUHJIAII Ba aCOCUM KOoUJa-TajadaapHu 0apya IOpUINK Ba KUCMO-
HUM [Iaxcaapra eTKasuiad noopar 0yiaau.

DKoJiorusl XyKyKHHUHT KOHYH OCTH MEBEpHUN XYXKATIapyd XaM Mypakkad
TU3UMTra sra 0yiub, SKOJIOTUK MebhEpIap JToMpacH, KYJUITAaHWIUIINA TapTUOU, amal
KWINIT MYyJIJIaTH, XaMmJa MapKa3ui Ba MaxcCyc JaBliaT OOINKApyB OpTraHjapH,
MaxaJUTiid J1aBJiaT XOKUMHST OpraHjapu TOMOHUJAH KaOys KWJIMII aXaMUSTHUTa
Kypa Kyiuaaru TapkuOuii Kucmiiapaad uoopat OYIuim MyMKHH.

V36exucron Pecniyonukacu Ilpesunentu dhapmonnapu Ba Basupnap Maxkamacu-
HUHT KapopJiapu;

Maxcyc BakonaTid JaBjiaT OOLIKApYB OpraHJapUHUHT MELEPUN XYXOKaTliapu
(kapop, HU30UM, HypUKHOMAa, HOPMATHUB Ba CTaHIapTiap).

Maxannuii naBjaT XOKUMHUAT OPraHIApUHUHT MEBEPUN XYHOKATIIAPH.

V36exucron Pecniybnukacu ITpesunentn ®apmonnapu Ba Basupnap Maxxka-
MacCHUHHUHI Kapopiiapy amajiard KOHYH Xy»XOoKaTiapu acocuaa KaOysl KUITUHHO,

aTpod Tabuuit MyXuTHU Myxodasza KWIHII, TaOUUN pecypiiapjiaH oKuiaoHa doriaa-
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JIAHUTI, SKOJOTUK XaB(PCU3IUKHU TabMUHJIAII OWjiaH OOFIHMK KOWa-Tala0iapHU

Oenrunaiiiv Ba OeruiiaHral Aovpaaa yMmyM MaxxOypuil axamusT KkacO 3Taju.

Atmocdepa xaBocura TymiaeTrad Typiv UhIoc MOTATIAPHUHT 3aXapIIHIIUK
Japa)KacuHH yJIapHUHT 1 M XaBOJIaTW MTI-Jlap (MF/MS) MHUKJIOPUHH aHUKJIAII WYJIU
OwinaH aHWKIaHaAW. A’po3oJiiap TapKUOWJArd YaHTHUHT MUKIOpU d3ca Oup
OUPIHK f03ara dYyKaeTraH r-map (0/M°) MHKIOPHHH AHHUKIANI HyId OWIaH

AHUKJIaHaIH.

3axapau MOLIAIAPHUHT MHCOHTa, XaWBOHJIAP BA YCMMJIMKJIAPIa IHT MH-
HUMAJI TAaTbCHPUHH aHUKJIAM Y4yH 200 Xuia1 MOaaa Y4yH YerapaBuid MyMKHH
oyarad mukaop (YMM) nmnad ynkuiaras.

YMM acocan Kyiiuaaru kypcarku4iaap acoCuaa UIIad YMKUJITaH:

1. ¥V éxku 0y MONIQHMHI YerapaBuil MYMKHH OYJIraH MUKIOPHU 1€0 YHUHT
HIYHAAH MUKIOPUHM TAHJIA0 OJMHAIMKH, 1Y MUKJIOPAArd Xap KaHaam Mmoaaa
HHCOHIa TabCHP KYPCATraHAa YHUHT UII KOOWJIMSATHHM KaMaWTHPMaHIU Ba
CAIOMATJ/IMIH, KAU(PUATUTA XEY KAHAAH TABCUP KypPCaTMAau.

2. 3axapuau moaaasIapra MOCaamMI HOXYI XHCO0JaHu0, YPraHwiaeTran
MHUKIOPHUHTI MYMKHH MACTUTHHUHT HCOOTH XHUCOOIaHAAH.

3. 3axapam MOMIUIAPHMHI YCUMJMKJIAPra, HKJIUMIA, armocdepa
XABOCMHUHI THHUKJIWIUIa Ba AXOJMHHMHI SIIAII IHAPOUTIAPUIa HOXYII
TABCUP KYPCATAETraH MHUKIOPUHM MYMKHH OyJMaraHn MHKIOpP €0
0EJIrnJIaHCHH.

Xap oup mogaa yuyH rerumam YMM kadyn kuauaranaup.

XaBOHM YaHIAAH TO3AIAIIHUHT Kyinaaru yCy/uiapu MaBKy1aup,

1) rpaBuTanuoOH yCyau

2) KYpPYK MHEPIHOH Ba MAPKa3AaH KOYMa KY4 acoCuaa To3ayam YyCyau

3) Xyaaam ycyJm

4) punbTpaAI YCYIH

5) asniekTpoCcTaTuk YyCyJa

6) TOBYII Ba YabTPATOBYHI épaaMuaa Koarysiam YCyJiu.
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Artmocdepa XaBOCHHH 3aXapJIH ra3jiapJaH TO3AJAIN KAPAEHH ACOCAH ra3aPHU CYIOK/IHK Ba KATTHK JKHCM Yerapa CHpTJIapuia 60pyBYH KMMHEBMIl y3rapuuuiap Xucooura
0anb Gopuaaan. 3axap.i ra3 MoIAJAPHUHT GH3NK-KMMHEBHIi X0ccaIapH, YIapHH 2KPATHO OJIMHANI HIAPOUTIAPHTa GHHOAH YJIAPHH TO3AJAlI YYYH AKCAPHAT X0JLIapAa Kyiuaarn

yeyJIap KyJUIaHuIaam:
1. Ancopouust
2. A6copouus
3. Karaauruk

4. Tepmuk

Kumé caHoaTuma cyB-XOM aii€, SpPUTYBYM, PEAKIMOH MYXHUT, DKCTPArcHT,
abcopOeHT cudaTuaa, Moafaiap, YCKyHAJIADHU COBUTHUIN Ba WCUTHUINNA, Tanép
MaxCyJOTJapHU  Ba  yCKYHAJIapHH  [OBUINJAA  HWILIaTHiIaau. TeXHOIOTHK

*apa€Hiapaa UILIATUITaH CyB TYpJu XUl Mojajanap Ouinad uduociaHaam.

Kopxonana tamuiaHaérran TYTyH rasjiapuHd XaxkMu V; Kyduaarmya

AHUKJIaHaAH:

SAxka ManOaaH TaniaHaéTrad 3axapiii MOJTaHUHT MUKTOpUHT UMM nan
OO KETMACIUTUHU TabMUHJIAWIUTaH 4YerapaBuid MyMKHH OVirad
YUKWHIATIAP MUKIOPU Kyiuaaru popMyliaiaH aHuKIIaHA T

8-V, YMM “H -3/H
A-F-n-D

ymy =

1 xagBai
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ATMmocdepa xaBocura TanuiaHaéTraH ra3-u4aHr YNKUHIUIapU

I'a3 Ba yanr Axpana€rran Yanr Toszanarnu UMM Uukunauna
YUKAIUTaH YUKWHIWIAp TYpU Ba | Ta3jJapHU Mociamamap | mr/m’ p
MaHOa MUKAOpPH MHUKIOpHU Ba YCKyHajap pexynepanu
3 SICU

Mm°\coat
Nninab CO; 3,22 AbGcopbep 79,68 Kaiita
YUKAPUIIT UIIanl
GymMu H,S 2,56 abcopOep 1,084 yuyH

Oepunaau
2 KaaBaJ
OxoBa cyBJiap Ba yJapHH T03aJ1a1l

OkoBa OkoBa CyBHUHT Udnocnukna | To3zamam To3zamarnu | To3ananran
CYBIApPHHHT | XaMH M° \coar PHUHT MOCJIaMaJl | CYBHHUHT
Typaapu ycyluiapu ap Ba UIIJTATHIL

TapKuou yCKyHaa | Wysiapu

p
Texnomoruk | 2.7 OMOJIOTHK buonoruk
)KapaéHma XOBY3 .
XOCHII CO2 Kaiita
Yad LUKIITa
O6ymnaérran H,S
bepunanm.
Mawumui
N OpuraH

AXTUEKIIAP

OpraHukK Tunnupru

0.3 MozaNap Mexanuk q
OHMOJIOTHK A3POTEHK
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Mexnatni muxofaza
gilish,

fugoro muhofazasi
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Dykopo myxopazacu

dykopo Mmyxodaszacura ouja XyKyKui Ba MEbEPHUI XyxKaTIap.

V36ekucron Pecniy6nukacuna ®dykopo Myxodaszacura ouj KyMuaarn XyKyKHH
MEBEPUM  XyXoKaTiaap Ba Basupimap MaxkaMacMHMHI — KapopJiapu — Kydra
KUPUTHIITAH.

V36ekucron Pecnybnukacu Bazupnap maxkamacuHuHT 143 connu “Y36eKucToH
Pecnnyonukacu  @aBkynotrna Basustnap BasupiuruHu”  TalmIKMa  3THII
TyFpucuaaru kapopu 11 anpen 1996ii.

V36exucron PecryGmukacu KoHCTHTYTIHMACH “AXONM Ba XyLy[IapHUHT TaGuii
Xamaa TexXHOTeH XycycusTin DaBKyloTAa BasuATiIapaaH Myxodasza KUJIHII
Tyrpucuaa’” 20 apryct 1999ii.

“Iypranraz kum€ wmaxmyacu”  Kamkamapé Bunosta Fy3op TymaHuza
xoinamrad, axomugad (1000)m  y30kaukma. Axoydra 3axapiid ras, 4YaHT
€TMACIIUTU yUyH €H arpodu JapaxTiap OuiaH ypajiraH.

Kopxonazna ¢pykopo MmyxodazacuHM TaIIKWI 3THII.

OyKOopo XUMOSICUHUHT acOCUI Bazudanapu:

1.AX0onMHA YMYMKHPFUH KypOJulapJaH cakjianl.

2. XanK Xy>KaJuru KOpXOHAJApUHUHT ypyIl MIAPOUTHAA HIUIAIl TYPFYHJIUTHHU
OIIUPHIIL.

3. KyTkapyB Ba TUKJIOBYHM UILIAPUHU 0JIUO OOpPHIIL.

Kopxonana ¢pykopo MyxodazacuHu TalKui KWK OMUJUIAPU FOKOPHUAaruiap/iad
nbopar.
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dykopo MyxodaszacH TAIKWI ITUII CXEMacH

KopxoHa paxbapu

A 4

®M wTab 6ownnfu

A 4

X13maTnapHu TalKkun
KnUanLu

Knaupys

A 4

EnFuHra Kaowm

A

AnokKa

\ 4

ABapunaBUiA TeXHMKa

TapTnUbHM
caknaw

A

“llIypranra3 kuM€ Makmyacu Jla COAMP OYIUIIM MyMKUH OynraH ¢haBKynoTIa

Ba3usATIIap.

Kopxona Tepuropusacuaa coaup OYnuiy MyMKUH OynraH xaB(iu Xojucaiapra:

\ 4

Tnb66mit xusmar

\ 4

YMyMuni1 031K 0BKaT
TabMWHOTH

3WI3Wia, EHFUH, OPTiIall, KUMEBUN 3aXapJaHUII KUPAJIH.

OObeKTIa YaHT Ba 3axapid Tasjap MAaBXYIJIUTH YIAPHUHT MUKIOPH
CaKJIaHUII KOWJAJIapy JIeraHaa acocaH arpod MyXuTra Ky4id TahCUp KWIYBUU Ba
omamiap Xaértura TabCUp KypcaTyBuM ommwuiap xucobnanamu. Kopxonamaru
aBapusiap, €HFUH Ba mopTianuiap (aBKyJIOTAa BasUsTIapuAa XaBpu TYFUITaH[a
Ba coaup Oynran xaB( Aapa’kacWHU KypcaTaJuraH MKKUTa OWUJIIUPUIIT PEKUMUHU

OeNruiIaHaaun.

FOkopu Taniéprapiivk pexxumu

@DaBKyJIOTAA PEKUM

ByHnaail Xo/uTapHUHT XaMMacuaa XOKUMSTIIapra, Ty3ujiManapra, THOOuii xu3marra,

EHFUH XaBCHU3JIIUTU XU3MaTUra xabap Oepuil Kepak.

KopxoHama MaBxyn Kywid TabCUp KWIYBYM MOJJIA. YHUHI MHKIOPHU

CaKJIaHUII TApTUOU.




Yrinepon (II) okcumm — panrcus, Xwjacu3 HuxXosATna 3axapiu ras.Mmmmad
yukapuil ounonapuaa CO Huar mukaopu 11 xaBoaa 0,03 Mr HU TamKua dTagu. Y
aBTOMOOWJIIaH YMKAETraH TYTYH Tasjapia Xa€T yudyH xaB(uiu MUKAOpAa Oyasu.
[lly caGabimu KOpxXOHaJa WIN BaKTHAA XOHAJap SXIIM MIAMOJUIATHIITaH OYIWIIN
Kepak.

daBkynpana Basusat 13 Oepranga “/lukkar Xammara” OBO3JM CHUTHAI
OpKaJIu UITYU-XU3MaTuujiapra xadap KUIMHAIH.

Tabcup 3TyBYM 3axapiivd MOJIJIa Ba YaHT OWJIaH MIIJIOBYH TIeXJIap/Ia UIIYU Ba
Xu3Maruuiaap o0wBeKT ¢ykopo myxodazacu Oymumu (OM mTab) xomummiapu
TOMOHH/IAH MAXCHI XUMOSI BOCUTaIapu OWIaH TAbMUHIIAHTAH OYIUIIapU Kepak.
Hadac onum opraniapu maxcuii XuMosi BOCUTallapd  Hadac oJIMII OpraHIapuHHA
Typiu KaCaJUTMKIAPHU KENTUPUO YMKAPUYBUM MHUKpOOJap/IaH Ba TOKCHHIIApaH
Myxodaza Kuaaau.

["a3HnKoOMap UKKK Typra OYJIuHAIU:

OunpTupnopun razaukosap ( 'L 5, I'TI 7, I'TT 9, TIJ1® 211I);
AsxpatyBuu razaukoOnap (UI1 46 UII 48).

Hadac o opranyiapHUHT SHT O XUMOSI BOCUTAIapH:
Pecnieparop;
Yanrra kapiiu MaToJid HUKOOJ1ap;
[TaxTa mokanu GoFruy.
Tepu Ba Hadac ouI ab30JAPUHUT XUMOS KIIIUIIT BOCUTAJIAPH.
OMITUPIOBUM XUMOSUTAHUIII HUKOOIap.
NHucon 6up kyH gaBomuaa yprada xucooduaa 800 rp KaTTUK MaxcCyJsoT, 271 CyB Ba
40 ™® xaBO HCTeMON KWIamd. bakapuiaéTraH WINHMHT OFMPIMTH B
WHTEHCUBIIUTHUTA OOFIUK X0Ji7a Oy KypcaTrud KeHT Kyjaamaa y3rapaim.
Kam kucnopoginu Ba Oup HeuTa 3axapiauMojianap cakjaHTaH XaBO 3aXapiiaHraH
XHCOOJIaHAIH.

@daBKyJ0T/1a Ba3usATAA aBapus KyTKapyB UIILIAPUHU OO OOpPHILL

ABapusi KyTKapyB Ba OoOIIKa KEUMKTUPUO OViIMalauraH WILIapuHU
peXaJalTUPUII Ba amajra OIIMPHUINJAH MakKcaa, aXxOJuHU Typau (aBKyJI0TaAa
Ba3UATIApPJAH XUMOSJIAII, IIOMMWIMHY THOOWMNH XW3MaT KYpcaTwil, aBapus
OKUOATIApUHU KUCKAPTUPHUII XaMmJla BapoHaiap/laH MHCOHJIAPHU OJIUO YUKHIITa
KapaTWIraHiup.

ABapusi KyTKapyB HUIIJIapH Kyiaaru Basudanap opKaiu oaubd Gopuaau.
®B xyaymiapuna pasbBeKka HIUIAPUHU ONMO OOpHUIN Xamaa XapaKaTJIaHUII
MYHAIUIUIAPUHU PEXKATAIITUPULLL.
buno kucmiapu, BaiipoHa yrOMJIapW OpacuJaH IIYHMHTJEK €HaéTraH OWHOJIap
WYHUIaH UHCOHJIAPHU KUJIUPHUII Ba OJIUO YHKHUIIL.
JKabupnanran rypyxJjiapra axparrad xojijaa OupjaaMyd THOOUN XU3MaT KypcaTHII
XaMmJia SIKuH aMOyaTopusiiapra eTKa3ulil.
boiika keuukTupub OYIMaiiuran uiira Kyiaaruiap Kapajiu:
WNHcoHnmapan oMMOBHN NMHUENA €KUM TPAHCIIOPTAA XApaKaTIAHUII MYyJIJITADUHU OYHMIII
xamjia xaB(uiu kucumiIapaad To3ajiarl.
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["a3, snexTp, CyB KyByp THKUMJIApH Ba OoIlKa THU3WMIIapia 103 Oeprad

aBapusUIapHU TYXTATHUIL, KyTKAPYB UILJIAPUHU YTKA3HUIIL.
Kopxonana €nruH coaup OViraHjga xapakaTJIaHMII Kyiaard TapTubaa amainra
ommpmianu. Ilexma repmeTuk O0y3unub €ku Oorika cabad OwiaH EHFUH YHMKKAH]IA
OI1/ Typnu curHamu3aTop MIra Tymaad. by curHaamsatop uiira TyIIUIm OuiaH
LeXlary HaBOaT KOPXOHAHWHT EHFUH XaB(Ccu3auru Oymumura xadbap Oepuiaiu Ba
MYYUIAPHUHT TAPTUOIM DBAaKyalUsCH TabMUHJIAHUIIN HA30paT KWIMHAIHU. EHFUH
uxaBpcu3auru 0ynumu etud kenrynua unrauiap yzmapu OY 2, OV 9,0V 8 énrun
Vunpruwiapu OwiaH EHFUHHU OOIIKa OOBEKTra YTUO KETMACIUTHHH Ha30pat
KHWJIaJIH.

EnFuH Xu3Mat XonuMIIapu Ousian Oup BakuTAa THOOWH Te3 €paam Ky pCcaTHIil
xu3Matu xam eTu6d kemanu. OB oxubatiapu TyraTWwidinu OuilaH KyTKapyB
uiapyu 6omanany. TapTuOHK caknamra Y5Tu6op Oepunaau. EHFuH éku aBapus
conup Oynummaa oaMJIpHU XaBdcu3 OOolIKa »KoWra YUKUIN WYutapu OYIviv
OMHOJIAapHU JloOMUXaialijia, KypuIljga XucoOra OJIMHTaH. Enrun XaB(CUBIIUTH
HOpMa KOJajapura acoCaH »BaKyallMs WyJulapu yTra 4ujaMinMaTephauiapJiaH
Tall€piaHraH, Xapakart uynuaa xed Kanjaan tycukiap uyk.Kopxona 6unocuaa 2ta
YUKUII 3BaKyalus WyJjaapyu MaBxky/Il.

Kapaénna wunulaTUiIagUMraH —XoMm-amiénap MawbiIyM —Talad  acocuja
omOopnapaa cakjgaHagu. Kyém Hypu TYFpuaaH-TYFpU TyLIMaWauraH, €nuk, Kypy
xoina caknanaau.Xapopar 30 C nman roxopu Oynmaran, Hamiauk 80% naH Kym
OyIMaciuru mapr.
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Mexnatni muxofaza qilish

V36exncton Pecny6nmkack MyCTAKWIUIMKHH Kyira KHPHTITAHIAH CYHT
MexHaT Myxodazack Ba TEXHHMKA XaB(CHU3IUIM Macajajapura KaTTa axamus
Oepunau. by Oopana MHCOHMAT 3apapiau Mojjaanap OWilaH TabCUpPJIAHUIIAHU
OJIIMHU OJIUMII Y4yH ()aH Ba TEXHUKA IOTYKJIApHIaH KEHT (oiJamaHUIMOKIA.
Mexnar Myxodazacu Oy MHCOHJIApHM MWIUIAIl BaKTUAA COFJIUFH, HIILJIAII
KOOWJISITUHY, XaB(PCU3IUTMHA TAbMUHJIOBYHM TEXHUK, CAHUTAP TUTHUCHUK, YIOIITaH
KOHYHJIAIITPUIITAH TaAOUPIup.

MexHaTHI MyXo(ha3a KHINII KOHYHHATIapH Y36eknucTon PecryGnukacu
Koncrurynusicu, V36exucTon Pecniybiiukacu mexnat konyHiapu Konekcnapu
acocujia umi oau6 Oopmiiaau. MexHatau Myxodasza KHIUITHUHT KaTop
macananapu KoHcTuTyusiaa akc 3TTupuirad. MexHaTkanuiapHu XaBcu3 Ba
COFJIOM MEXHAT IIapOUTH OuiaH TabMUHIaIIHK [{aBnaT y3unu acocuit Bazudacu
ned xucobaiim, OyHUHT YUyH 3apyp OYaran yopa-ragoupiapHi KOHYH acocuia
amaJra ommpay.

MexHat MmyxodazacuHu aMaJIiil (paoIUsATH MEXHAT APOUTIIAPUHU
SXIIATIAII, KacO KacaTTMKIApUHU Ba MIKACTIAHUIIIHUA OJITMHY OJHIIAAH HOOparT.

V36exncTonna MexHaTHT Myxohasa KWIMII OopacHia OHp KaHdYa
KOHYHUSTIap KaOyn KwinHra. by KoHyHmap dakaTt umad yukapuiiga MexXHaT
MyXxodazacu TeXHUKa XaB)CHU3IUTH KOUJATapUHU HA30paT KWIMO Koamai, Oanku
MexHaT Myxodaszacu KOHyHJIapu Oy3yJIMACIIUTU YYyH >KaBoOrapiup.

“IIypranraz kum€ wMaxkmyacu na ~MexHatHu wmyxodaza Kuaaur’
Oopacuparu TaaOupiap KaOyn KuiauHraH OYynuO, ymap ¥3 wHuMra MexHar
HIAPOUTIAPUHU  SIXIIWJIAIl Ba XaB)cu3 MexXHAT MIAPOUTIAPUHM  SPATHII
Oopacunaru ycinyOuil KyjulaHmanap, UHCTPYKIUSL KypcaTmanap, TaBcusiiap KalOu
YMyMUH KOUAAIAPHU Y3 UUHUTA OJaH.

MexHaTHH MyXoda3a KMIMII Kouaanapu Y36ekuctoH Pecmy6rmmkacu 2009 i
47 coH, 59 mommacuna, Y36eKUCTOH PecniyOommukacu Anmust Bazupsmaru 2009% 16
HOsIOpma 2042 comm  Gmman, Y36ekuctoH PecmyOmukacu — Basmpiap
MaxkamacuHuHT 2000 i 267 CcOHIM KapopH, Y36ekucToH PecryGmukacu
XykymaTuHuHT Kapopaap tymiaamu 2000 i 7 con 39 Moana Ouitad TacAMKIIaHTaH.
“IIypranra3 kumMEé Makxmyacu’ Jaa Xoaumiiap xaB(iu Ba 3apapiii UILIa0 YUKAPUIILL
OMWUIAPU YJIApHUHT TaBCcU(H, r03ara KeJlWil MabHOAJIapu, MIIYUIapra TabCUP
KWIKII XYCYCUSTIapU Ba CajJOMAaTJIUK y4yH XaB(iu napaxacu Ba Kelrycuaaru
okubOaTiap Tyrpucuia mabiiymorra sra. WM s>xoinapujgard unuiad 4duKapuiil
MYXUTH Ba MEXHAT »KapaCHUHT XaBhJIM Xamja 3apapiidi OMUJUIApU TYFpUCHUIIA
MabBIYMOTJIAp HWNUTA0 YUKAPUIIT MYXUTHHUHT (GU3HK, KUMEBUH, PaTUOJIOTHK,
MUKPOOHMOJIOTHK Ba MUKPOHUKJINM YITYOBU HATIKAJAPH, ITYHUHTICK OFUPJIUTH HIII
KOWJApUHM MEXHAT [IapouTiapu Oyinua aTrTectauus KWIWII  OuWiIaH
TaCAUKJIAHA U,

Kopxona yra xaBduu mapowtna OaxapuiaaguraH KacOiiap Ba HILIAp
pyiixatura sra. PyiixaTna aHUK TebHOJIOTHK >Kapa€H, Uiuiad YMKapuIl YCKYHACH,
UIUTATUIAUTaH XOM amié Ba WIIAPHW aMalira ONIMPHUII XYCYCHSTIapu OwiiaH
O0oFuK xaBdap XxucoOra OJIMHTaH.
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bapua xomummap ¥yTa xaBduu wunulapHu OaxapulAaH OJJIWH, MEXHaT
Myxodaszacu Oyinua Wyn HYpUK OJIMII Ba WIUIApHU XaBdcu3 Oakapwiil
yCYJUTApUHHU Y3IaTUPUO oJiaauiap.
“llIypranra3 kuMeé Maxxmyacu” YMKUHAM Tanuiam Oyindya CH-245-71 ra acocan 1
kateropusra kupaau. Canurtap xumos 3oHacu CHUII-2.01.03-96 ra acocan (1000)
M. Hopnon rasznapHu necoOuusiiam »xapa€Hu mact 00CHMM Ba IOKOpPH Xapopatia
6opaau. By aca sHI0TEpMUK KapaéH XHUcoOIaHaIH.
VYrnepon (I1) okcunu — paHrcus, XUacu3 HUXOATAA 3axapiu ra3.Mmmad ynkapui
ounonapuna CO wuHr mukgopu 11 xaBoma 0,03 Mr HE Tamkwia stagu. Y
aBTOMOOMJIZIaH YMKAETraH TYTYH Tas3napjaa xa€T yuyH XaBuu MUKIOpaa Oymaau.
[y cabGabmm kKOpXOHaJa WII BAaKTUAA XOHAJAP SAXIIHM IAMOJIIATHIITAH OYIIHIIN
kepak.[llamon #ynamumm 6yiinua CHUIT 2.01.01.83 ra acocan lllypran Yuurap
[Iyr6a Kopxonacu >xoinamrad. byHma 3axapnu ra3 Ba YaHTJIapHU YWKHIIA
xucoOra OJMHUO KOPXOHA axoJId MyHKTUTa TecKapH KWiHO kounamTupuirad. by
3ca 3axapiud ra3 Ba YaHIVIAPHU axodu MyHKUTATa €THO KeJIMacCIUTMHU
TabMUHJIAN .
TexHONOruK >kapaéH y3iIyKcu3 Tap3fa AaBoM 3Taau. Mm ukku cmeHana onud
oopumamu. ['OCT 12-2.03.91 KMK -3-05-98 ra acocam ‘“TexHOJOTHK
*KapaCHJIapHU TAIIKWIAIITUPUIL CAaHUTapUs KOMJAlapyd Ba HIUIA0 YHMKAPHIL
KUX03JIapura TUTeHUK Tajabnap” ra MyBO(PHUK TAalIKWJ KUJIMHraH. XOM amé Ba
MaTepHaUIapHU KaiTa UIIUIANl TEXHOJOTUK YCKYHAHUHT MachopTuaa OeNruianrad
Tajabiapra MyBo(UK amaira OIMMpUIaIn.
Kopxonaga CAHIIMH-0120-01, CAHIIMH 122-01 ra acocaH IIOBKHH,
TeOpaHUIIJaH XUMOsl Yopanapu kypuirad. IlloBkuH, TeOpaHUIIIaH XUMOSIAII
Makcaauia, JecopOuus NEXWHH HWnuiad YMKapuil MaWJOHHUJAH TalllKapura
xovnamtupwirad.  Lex,0yaumiapHd  S1IMK, Jepa3ajiapd  Maxcyc — TOBYII
YTKa3MalIurad naTepuajuiapAal Tau€paaHras.

Kopxona Oynmummapunu EpuTHII acocaH TaOWWK Ba CYHBHH paBUIIIA

Eputnnanu. KyHmy3 kyHu acocan Tabuuii épyriauknan doinananuinagu. Tadumit
Epurmmm CHUIT 2-01-05.98 ra acocan kaOyn kunmuaraH. Keuku cmeHanapma
aca,CyHBUU EpuTHIIIAH (oNAaTaHIIA N, EPUTHITUIT JTIOMEHCHIICHT JIaMIlajap1aH
doitnananuIagm.
“IUypranra3 KuME MaxMmyacu  LEXJIPUHH XaBOCH MYTaJWJUIAIITHPHIAO
typwiaau. [llamosmnaram Kypuimanapuaan goigananmwiaau. Mcutum CAHITUH -
0058-96 ra acocan amanra omupuiaau. lllamomnatum KypuwiManapuaad TYFpU
dbolinananui, yHU TYJIMK WIUIAWIWTaH XoJlaTaa OYIWIIM ydyH >KaBoOrap
MEXaHUK, [IeX/1a 3ca 1eX OOIUIMFU Ba MEXaHUK 3MMMAacHUTra FOKJIaTUITaH.

DONEeKTp YCKYHAJIAPUHUHT HOCO3JIMIM €KW YJIAPHUHT MILUIATUIT KOMJAA
Tajabsapura aman KWJIMACiAUK WIMTYUFXU3MATUUIIAPHU MIKACTIAHUIIMIa OJU0
Kenaau. VMHCOHJIapHU 3JIEKTOp TOKM TabCUPHUAA MIKACTJIAHWUIIAAH XUMOS KUJIMIL
yUyH HIIa0 YMKAPUII MapouTIapuaa XaB(hcu3 TOK YCTH KOIUIAHTaH CUMJIap, epra
yllaHTaH Ba HEUTPAJUIOBYM XUMOS TH3UMiIapwiaH Qoigananuwirad. LlyHuHrnek
,LDJCKTP YCKYyHallapHM TaHJIAll YpHATHIIAAa MaBXyA OYJIraH KOHYH-KOWJanap
HOpMaJapura aman KUJIuHTaH.

Nnrauiap Ba XU3MaTYMIapHU MIAXCHA XUMOST BOCTaJIapy OMJIaH TabMUHJIAII.
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V36exucron Pecny6mukacu Kacaba yromma @eneparmscu, Mexsar

Ba3UPJIMTU KapopHura acocaH OepuiraH HOpMajJa WMINYM Ba XU3MaTyujap IIaxcui
XUMOsl Bocutanapu OwmiaH Oenyn TabmuiaHanuiap.I'OCT 12.4034-85 (Hadac
OJIMII OpTaHJIAPUHU XMMOSJIAIl BOCUTAIapy) UIUIAl yciayOu, Oyiinya Typiapu Ba
cuH(iaHuImra Kapad TYCHUKJIOBUM Ba (PuibTpiioBunra QapkiaHaaudunbTpoBun
BocuTasiap atMocdepaga MabaIyM MHUKJIOp/AA 3apapid Mojaanap 0yiud, KUCIOpO.
18 % (xaxm)maH kaM OyiMaca TamlKd MyXHTAaH Hadac oJiaJluraH XaBOHU
to3anaian. TYCHKIIOBUM BOCHTanap XaBO TapKuOWaa 3apapiu Mojajmanap Oyica,
KHCIIOpOJ MUKI0pH 16% (XaXuM) AaH KaM OYJTaH MapouTa KyJUTaHa Iu.
[ypran Yuurap [Iynr6a Kopxonacuma CHMUII- 2.08.12.98 ra acocan umnrym-
XU3MaTYWIAp YYyH JaM OJIMII,OBKATJIAHWIN, Y Ba HII KUWUMIIAPUHU CaKJIAII
XOHACH, 3apapCU3IAHTHUPUIN, IOBHUII-IOBUHUII Ba OOIIKA MaJaHH-CAaHUTAPUS
XU3MaTIapy YIyH MYJDKaJJIaHTaH KYIuM4ya OMHOJIAp KypuJIraH.

Kopxonaga €nfuH Ba mopTiaml XaBQCHU3JINIH, YJIapHU pexalallTHPUIILI,
TAIIKWIAIITAPUIN Ba onu6 OGopum CHUII-2.01.02-04 ra acocan “Enrun
xaBdpcuzmuru” Ymymuit tanabmapura OHTII 24/86 ra acocan“Iloptnam xaBpu”
YMymuii Tanabnapra Ba ymOy Koujganapra MyBo(MUK TabMHUHIAaHraH. Mnuiad
YUKapUIllJla YpraHwiMarad ¢HFUH Ba MOPTJIAIl XaBPU Ba TOKCUK XyCYCHUSTIapura
sra OyaraH MoJJ1a Ba MaTepuasuiap KyJIaHUIMalIu.

Kopxona OuHONMapuHUHT EHFUH XaBOCU3IUTU YJIAPHUHT YTra 4ujaaMIuINK

napaxacu OwnaH adukiganran. CHUIT 2.09.12-98 ra acocan KypHIHII
MaTepuasiapu Oyitmda €HMaiauran, KMAWH HaIuTraH XUutapyu MaBxKy/I.
Eurun éku aBapus coaup OYNUIIMAA OAMJIPHM XaBpCH3 OOIIKA KOMra YMKHII
itynnapy 6YnuIIM OMHONAPHM JOWMXaNalla, KypUIlga Xucoora olvHraH. Eurun
xaBcU3NUIrd ~ HOpMa  KoJajlapura acocaH JBaKyauus Hymmapu — yTra
yyIaMmiIMMaTepuaiuiap/iad Tau€piiaHraH, XapakaT MyJaulia Xe4 KaHIad TYCHUKJIAp
VK. Kopxona 6uHocua 2Ta YMKHUII HBAKyalus Wyuiapu MaBxKy/I.

bapua wummad uyukapum Uexjapuia, XoM ameé Ba TaW€p MaxcylsoT
oMOOpXoHaapu MabMypuil Ba Oomka €pmamund OWHONAp Xama HHIIOOTIIAp
nacTia0Ku EHFUHHM YIUPHUII BOCUTATApY OMJIaH TAabMUHJIAHTaH.

Bentwisnus th3umMu  EHFMHIAH Japak OepyBYM CHTHAjIM3anus Owuiiad
oupnamrupunrua(CHUIT 2.04.02 84., TOCT 12.2.2002.89, CHull 2.04.09.07)
Oylinya YpHaTUJITaH.

buno Ba €nruH cyB MabHOanmapu Myiakamapu xamjia EHFUH BOCHUTAJIapU Ba
yCKyHanapura Oopajurad uyiakamap AouMo Oy Oymuinu, OMHONap OpaluFuaari
E¢HFUHra Kapimu macoda y3yiManapujaa mMaTepuaiuiap ycKyHamap Oyl uaunuiap
TaxJjamra pyxcaT 3THIMaiau.

“IIIypranras kuMeé mMaxmyacu’ Ja €HFuHra Kapimu cyB TabmuHotu CHUII-
2.04.02.86 ra acocan Oenrunanrad. Karra MuKIOpaa CyB cakjiaiurad cyB
XaB3aCU MaBXKY/I.

VTHH Vuumpuimn OupnaMyu BOCHTAIAPMIA XapaKaTIaHATMTaH —Kyiaa
UIUTATAIUTaH YT YYUprudiap, THIPOMyJbiagap, Yeiiak, CyBiIu 0ouka, OelKypak,
KyMJIU SIIIIHMK, acOecT €nrud, HamaT Ba Oo1ka EHManiurad Oyromiiap Kupaim.

Enrua Xxakuma Te3 xabap Oepwin y4yH IOKOpH XaB(uH XuCOOJIaHTaH
TEXHOJIOTHK yCKyHaJapja, Wiuiad 4yuKapuin OWHOJIapuaa, oMOopiapaa Japakdd
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Bocutanapu CHUII-2.04.02-84, TOCT 12.2.2002.89 ra acocan ypHartuiaras. by
BocuTasap €éHaétran MaH0a, )KOMHHM V3 BaKTH1a aHUKJIaIra €paam Oepaiu.

“lIIypranra3 kKUME MaxMyacu’ Jia KYHTHIUIA YT YYUPHII JPYKUHACH
TalIKWI KUiIMHTaH. KYHruimm €HFMH IPY>KUHACUHUHT Ba3udacu Ml >KouIapuia
E¢HFMHIa Kaplld MaBxyJ OYIraH KOHYH-KOHAajapra aman KWiuO Wil IOPUTHUIITHU
Tanad Kujaaau, XaMmJla XoJAUMIIap YpTacuja MHCTPYKTaX YTKazaJlu, UMTUXOH KaOyl
KUJIaIu.

SAmuHAN ep yCTHAAru UHIIOOT, KypuiaManapra TYFpy YPUINIIN Oy3UITHUIINTa,
¢HyBUM MOJJa Ba MaTepHAUIapHU aJlaHTAJAHWINWATA OJUO Kemanu. SImHHU
WUKKUJIAMYHM TabCUPU XUMOSUIAHYBUYM OWHO Ba WHIMOOTIAPHH METAT KOHTYpHra
SIIWH YPWIWI BaKTHAA 3apsA/JlapHU  AJIEKTPOCTATUK Ba 3JIEKTPOMArHUTIH
WHIAYKIUsIaHu Owian 6opaau. Hatmwkana yuykyHnaHuin Owian O0FIHMK xaB(iu
Ba3uAT Byxyara kenaau. Iy caGabmu simmuna xumos: yopanapu llly cababmu
ammHaa xumos dopanapu CHUIL 2 .01.03 96, CHUII 2.01.02.85 ra acocan
KYpUWJITaH.
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IQTISODIY
QISM
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ULLINTAB YUKAPULL AACTYPU — MAXCY/IOTHUHT MUNIUK ULLINIAB
YUKAPULL XAXKMU

(HATYPAN1 BA KUAMAT UGOOACUAA)

Ne Maxcynor Homum Ynuam Bup ynuam | Hartypan Kuimar
Hapxu cym ndopgacu ndopacu
cym.
1 2 3 q 5 6

CO2 paH naTtaw

spuTMacu épgamm- m3 262,3 250 000 65575000
Aa To3anauw

Ywby Kapsanaa nonunxa 6yhmya mwnab ymMkapulira peskanawTupuaraH
MaxXCyNnoT TYpW, YHUHT Vya4amu, HaTypan wudogagaru Ba KuMmatm Oynmua
MaxCyNOTHUHI Xa*KMW Ba 1 Yn4am MaXCY/NIOTHUHI COTUAAAMIAH Hapxu Kang
aTUNagmW.

Xucob TapTnbm:

5 rpadaga nonmnxa 6ynmmMya MaxCyNOTHUHT 1 WMUAAMK XaXMKU Kaupg,
aTUNaan.

6 rpada =4rpada x5 rpadara.
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1. Kopxona n/4 capduiapu Ba yJIapHUHT I'yPyXJAHUIIA

YMymuil KypuHunga ungiad uvkapuil capd xapaxatiap (Maxcynor,
UIUIap, XU3MaTJIap TaHHAPXHW) UILIA0 YMKApHUII Kapa€HUla KYUITaHWIraH TaOuni
pecypciap, XoM ami€, mMarepuaiiap, €KWIFd, KyBBaT, acocuil (oHAIap, MEXHAT
pecypciapu, Xxamjaa Uiuiad YMKapuIl Ba MaXCyJIOTHU COTUINTA capdianrad OoI1ka
KOJITaH XapaKaTJIapHUHT KUIMATIapHU aKC STTUPAH.

Bosop  MKTHCOmMETMra YTHII ~ MyHOcabaTh OWIaH  Y3GEKHCTOH
PecnyOnukacu Monust Basupnurun tomonupan 27.01.1995 iun Ne9, 5.02.1999
i Ne 54 xapopu OWiIaH TaKOMIUDIAIITHPUITAH ‘“MaxcynoT TaHHapxu (Mnuiap,
XU3MaTiap) HU TaIKWI KWIyBYM capduap TapkuOu Ba MaxcCyjoT (HIwiap,
XU3MATIap) HA COTUIII, MOJIUSI HATHKAIAPHU KEJINO YMKHUII TapTUON ™ TYFpUCHAAru
saru UypukHoma KaOyJs1 KMIIMHTaH.

Y6y Hypukaoma Gyitmua xamma capdiap MaxcyjloT MIDIA0 UMKAPUII
TaHHApXWra KUPUTWIAJIUTaH Ba WILIA0 YMKApUIN TaHHApXWUra KUPUTWIMANIUTAH
(aMmMO ymap fAaBp Xapaxarjiap TapkuOuja Kaiia STtunub, acocuit  GaoiausT
dolinacuna nHobaTra oJIMHAIWIIAP) Xapakatiapra OyauHaaumap:

- BbyHnan Ttamkapu capdiaap KOpXoHa yMYMXYKaJIUK (DaoTHSITHHUHT
doiina €ku 3apapu xucoOujga MHOOATra OJMHAIUTaH Mojus (aonuaru OYinua
Xapaxkartiap;

- daskynotaaru 3apapaiap (poiina €ku 1apoMaaHU CONHK TyJIaryH4a
Kajap xucoouaa nHoOaTra OJIMHTaH) JaH noopar.

[Mynra xypa capd MoaIaTapuHUHT TYPYXJIaHUIIM Kyiuaarnya 6yiaam:
MaxcynoTHUHT Ull1ad YUKApUIl TAaHHAPXU;

JlaBp xapaxatiapu;
Momnust paonuaTu xapaxkariapu;
daBKyJIOTAArW 3apapiiap.

W

2.MaxcyJa0T TAHHAPXUTa KUPUTHJIAAUTaH capd xapakaTjap TapKuou

a) MaxcyJ0T TAHHAPXMHHUHT MKTHUCOAUI Ma3MyHH; MaxcyJjoT TaHHapXu
acocuit  cuar kypcatkuuum  OYynuO, yHAA KOPXOHAJIAPHUHT  XY’KaJHK
daonmusTiapugary  XxamMma HYKCOH Ba MyBaddaxusTiapun udonazaHam,
MaxCyJIOTHU MIUIA0 YMKApUII Ba COTHUINra KeTraH capd-xapaxaTJIapUHHUHT I1yJI
ubponanaru MuruHAMcHaup. MaxcynoT unulad YMKapuil Ba COTHINTAa KETraH
capduiap KaHYaJIMK KaMm Oy’sca, IIyHYaIMK MIUIA0 YMKApULIHUHT caMapajiopiuru
OLLIAJIN.

Tannapx — MaxcynoT KUMMaTUHUHI aCOCUM KMCMUHU TAIIKWJI 3THO, YHU
O0axocuHu Oenruinaniia acoc xucodaanaau. UIyHUHT ydyH MaxcysloOT TaHHAapXUHU
KaMalWIIM aMajja YHU HAapXMHM TacallMIIMHU TabMUHIANWIM Ba (oiinanu
Kynaitnimuaa Mmanda XxucobJaHaIu.

doiija Ba MaxCylOT TaHHApXWHUHT axaMUSATH aifHuKca 0030p
MyHOcabaTiapy MapouTHAa OmKO KeTau, YyHKH (oiifa KopxoHa (aoJusiTHHHUHT
acocuil MaHOAaCUHM TAIIKKUJII 3TaIH.

78



0) capd xapakaTJIapHUHI KYJbKYIHOH MOAJAJapU Ba HKTHCOAMN
jaeMeHTIap OVimya rypyxaanumu, Capduap Ba Xapaxarjgap IIaKJUJIaHUII
OomKapyBuJa Xapaxariap TypuHU HHOOaTra osiraH capgiap TacHUU MYyXUM
axaMusTra sra Ba y KaJbKylHs MOJAJANapu Xamjaa capgap 3yeMeHTIapu Oyitnua
KYpUJIaIH.

MaxcyJOTHUHT MILIA0 YUKAPHUII TAHHAPXH

MaxcymOTHUHT MIUIa0 YUKAPUIL TaHHAPXWTa YHU UILIA0 YMKapuil OuiiaH
OeBocuTa OOFNUK OYNTraH Xapaxartiap KUpaau Ba yiap Kyluaaruiapaan noopar:

1. Tyrpu Ba €Hiom MOAAMN XapaxkaTiap;

2. Mexnarra noup capdianran TYFpu Ba €HIOII Xapaxkatiap;

3. Kosran wuma® dukapuinra TaadykKid Xapaxamiap (Iry >KymjaaaH
ycTama xapaxarJiap).

Nmiaaé yumkapumra TaajgykKJIdM MeXHaT Xxakjapu Y4yyH capduap -
KOpXOHaJa KaOyJ STWIraH MeXHaT XaKyd TU3MMHUra OWHOoaH uIl0ai pacieHka,
Tapud CTaBKa Ba OKJIAAJIap acoCuja XaKUKATIAaH OaxapwiraH Ul Y4yH
xucoOnaHraH wum xakjiapu. byHra smHa MykodoTnap, parOaTIaHTUPUII Ba
KOMIICHCAIIMOH TYJOBNAp, IITaTUAa OyiaMaraH, amMMO KOPXOHAHUHI acoCuid
(daonusThra xand KWIMHIaH XOJuMIIap UII XaKjIapu KUPaJIu.

JlaBp xapaxkatTjapu — XapaxaTjiap TapKUOH TYFpuCHAaru ﬁypHKHOMara
OMHOAH XOpPUW STWITaH KOPXOHAHUHI Xapa)xaTyiap XMCOOM THU3MMHJIA HUCOATaH
SHFUA KypCaTKWY.

JaBp xapaxaTiapura KyMuaaru xapaxatiap KUpUTUIAIM:

*  MaxCyJOTHH COTHII XapaxartJjapu;

*  OowmKapyB XapaxaTtiapu;

* OowmKa OonepalMoH Xapakarjap, LIy >KyMjaJaH WIMHU-TaJKUKOT Ba
TaXpUOA-KOHCTPYKTOPJIUK MIUIAHMAJIApH XapakaTjapH, HILIa0 YUKapull Ba
OOIIKapyB TU3UMUHU PUBOMKIIAHTUPHUIL XapakaTiaapu;

*  KeIrycuja COJUK COJIMII Oa3zacura KUpUTWIAJUraH XucoO JaBpu Xa-
paxaTiapu.
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MaxcyJ10T HuLIad YMKapUIll TAHHAPXUHUHT KAJIbKYJISAUUICH
Nunnuk nnuiad yukapui xaxmu- 250 000
MaxCyOTHUHT KaJbKyJIbSAIUOH yI4aMHu-

No Capd monnanap Capdmnap kuiimatu
1 yaam maxcynot | Unmmk xaxmu,
Y4YH, CYM CyM
1 2 3 4
1. | Tyrpu Mmopauii capdiap 90 22500000
2. | MexHatra goup Tyrpu capduap, ury 28 7000000
KyMJIIQJIaH:
Nuuna® yukapuin UIIYUIapyuHr Uil 21 5250000
a) | xakn
CyrypTa axxpaTMainapi (SroHa 7 1750000
0) | wxrumonit TY110B -25%)
3. | Marepuanra noup €nmom capdiap 49 12250000
4. | Mexnatra noup €ngoin capdiap 28 7000000
5. | Acocuii poHAIap aMOPTU3AITUSACH 20 5000000
6. | bomka (mry >kymnagaH ycrama)
capdap
Nnab ynkapuin TaHHapXu 215 53750000
JlaBp xapaxkaTiapu 15,05 3762500
Ymymuii capdaap 230,05 57512500
doiina 47,3 11825000
MaxcynoT peHTabeuuru 22
KopxonanuHr ynrypxu 6axocu 262,3 65575000
Axnu3 -
Kenummiran (3pkuH -cotuin) 6axo, 314,76 78690000

- 20% KKC 6unan.
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KopxonanuHr MoJius pecypciiapu — goiiga Ba peHTa0e MK
KYPCATKUYJIapH

Kopxona goiinacu

Nmma®d yukapum capguapu, MEXHAT Ba MOJJIUI pecypciap HCTEbMOII
XaKMJIapH, TEXHUKA Japa)kac, UILIA0 YMKAPHILHU TAIIKWI KWIMII Ba OOIIKA
dakTopynap (omwuiap) acocuaa Kynmaluimm €Kd KamMaWuiid MYyMKHH, aMMO
OomkapyBuu YTKUp, OwiuMian Oyica, capduapHu KamMaTUpHUIIL WYJUIapuHU
KyJu1a0, OOUTKApUIITHY TYFpH 0110 Gopasu.

Kopxona, ¢upma QaonusTUHUHT  HaTWXacu  (SIKyHH) MaxcCyJoT
cotwiarangan cyHr xocun Oynran tymum (KKC Ba akum3cus) Ba MaxcCyjlOTHHU
UIUIa0 YUKApHII Ba COTUILTA cap(uiaHraH XapakaTiap allpMacura TEHr.

CaHoar  KOpXOHQJapHUHI  WIIMHM  TaBCU(IOBUM MyXuM  cudar
KypcTkuuwiapujgan Oupu  ¢doiiga Ba  penrabemmukaup. Doiga  6030p
MyHOCAa0aTIapUHUHT MYXUM Kareropuscu cudartujga HKTUCOAMETIA Kylaaru
Bazupanapuu O6axxapaau:

- unwiad yukapum (aoJIMITUHUHT HATUKACUAAH OJMHIAH UKTHUCOJIWN caMapaHu

TaBCU(IAIM, YYHKH Y CYHTM MOJUSIBUN HaTWKaHU udoaanaiu;

- TYpJM Japaxaaaru Ol KeTIApHU MaKJUTAaHTHPAIH;

- XOJMMJIApHUHT MaH(paaTIapuHU XUMOs KWiaau Ba Oy O0paja MKTUCOAUM AacTak
BA CTUMYJI POJIMHU YUHANIY;

- WIMUU-TEXHUKABUW, TAlIKWUIMKA Ba WXTHUMOMM HIUIAPHU amajra OLIWPHUILTra
UMKOHHUST Oepaiu.

doiiga caHoaT TapMOK Ba KOPXOHAHMHI XaMMa HWIUIA0 YMKapuil —
XYXKaIMK (aoausITH HaTHXKAJIApUHU YMYMJIAIITUPYBUU KYpCaTTHYIUD.

V36exucron PecryGmukacu Monuss  Basupnurn  Kowjacura  GMHOAH
Kyhnaaru oiina kypcaTkuuiaapy Ky UTaHWIAIN:

Maxcy0oT COTMIIIAH TYWTaH sJnmd (oMaa — MaxcCyJIOTHM  COTHLIAAH
OJIMHTaH cO( TYIIyM Ba MaxcCyJIOT TAHHAPXUHUHT alpMacuaup :

o,=C,-T/H
Ct — MaxcyJIoT COTHIIJAH OJIMHTaH cod TyIIyM, (Cym)
T/H — MaxcyJIOTHUHT UILIa0 YuKapuil capdiaapu, SbHU TaHHApXHU (CYM).
Cr=4,-A-KKC

S — s TymyM (cym),

A —akuu3 conuru (alipuM MaxcysoTiapra OeiruaaHras)

KKC-kymmmua kuiimMaT conuru(bapya Maxcysiotiapra Oenrunanran,20%).
Acocuii GaouATHUHI (oiigacu — MaxCyJOTHH COTHULIAAH OJIMHIAH SUIIH
¢oiina Ba 1aBp XapaxaTJapUHUHT alUpMacuaup:

®,=D - /1, 00mKa napoman (3apap)
Hxap — AABp Xapa)kaTJIApH.

Kopxonanu y3uaa Kosaguran co ¢oiiga — CoNMK TylaHTaHJIaH KCHUH,KOPXOHA
uxtuépuaa Koauod ¥3 doitgacuaan TYJaHIUTaH COJMKHU Ba KOHYH XYyXOKaTiapuaa
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Ha3zapjAa TYTWITaH OOIIKa COJHUKJIap Ba TYJOBIAPHM alUpraH XoJjja COJHUKJIap
TYJaryHra Kajap OJauHras ¢pougaaup :

CO=0 -Conuk(ma)-6011Ka COJUK Ba TYJIOBIAP

Kopxona xyxamuk ¢GaoaussTUHUHTSIKYHIOBYM MOJMSBUN KYpPCATKUUH
oynmu6 Oanmancumaru ¢oiga (kBapTan, WuiI HaTWwKajlapu OVinWya Ty3WIraH
Oyxranrepauk OamaHcHIa aKC STTUPWITAH) XU3MaT KUJIaIH.

PeHTa0e/uIHK KYypcaTKU4JIapu

Penrabemmmk kypcaTkuyn KOpxoHa (HaoUSITHHUHT YMyMHUIH caMapaaopiiuK
napaxkacunu ugojanad, OIMHTaH HaTWKa (su1mu napoman, orina) Hu capduap Exu
UCTEHMOJI KWJIMHTAH pecypciiap OWIaH CONUIITAPAIH.

AmManyia kopxoHa ¢aonusaTHIAa KyWuaard peHTaO0e/UIMK KypcaTKuujap
KYJUIAaHWIAIW:

1. Maxcynor peHTade/UIMId - acocui ¢GoigaHu MaxCyJOT TaHHapXWra
Oynran HucOaTu (MaxcysnoT, TOBAp XU3MaTiap SPKUH 0axo Oyiinda coTuiiaan).

P,=(®,/T/H)*100%
Oy epna
@, _acocuii paonuar poitnacu, (cym)
T/H — maxcynot unuiad yukapuii capdiaapu KM YHUHT TaHHAPXH (CyM)
2. Nmnad yukapuin peHTade/ sIuIry - KOpxoHa €k ¢pupma uIId camapa-
JOPJIMTUHU YMYMIIAIITUPYBYM KypcaTKudu OynuO, O6amaHc €ku cod ¢oiigaHuHT
unuiad yukapui GOHAIapUHUHT KHHMaTUra Oyaran HuCoaTuup.

PI/I/‘ICD:((D6/(A(1)+O‘IM))* 100%9 CKH

Puao=(D/(Ayp+04,.))*100%
Oy epna
®d; — Gananc Oyitnya ¢oiiga MUKIOPH;
®, —cod doiina;
Ay - acocuii niIad ynuKapuil GoHAIAp ypTadya-MuUIMK KUMMaTH, (CYM);
O, — YekiIaHraH (MebepiiaHTaH) aiinanMa (000poT) Mabiariap KuiMaTH,
(cym).
Bo3op ukTHCcOANEéTH ApOoUTHAA GAXO0JIAHUIIT TH3UMH

Maxcynot 6axocu KOpXOHa y4yH YHUHT (OiIacHHU OENTHUIOBYM MYXHUM
oM OYnuOTMHA KOJIMal, TOBAapJIapHU MYBa(QaKUsITIA peaau3aiusicu (COTHIIIN)
Jard mWapTH XaMaup. Y3apo (oiiIaad KeIMIIyBJIapHA amaira ONMPHIN YdyH
COTYBYM Ba XapuJopHU O0Fnabd, ymap ypracugard MyHocabaTjiapHU OEITHJIOBUU
HapxJyap €ku 06axosnap Kepak. Xapuaop ¥3 UMKOHUSTIApJaH KeIHO YMKKAaH X0J11a
tannaau. bozopgarm 6axo Tanad Ba TakiMdra OWHOAH SPKUH OeNTvIIaHaIH,
aifHaM MabIyM 0030p7a MablyM BakTAa COTHIIAETTaH TOBAPHUHT peasl KHAMAaTHHU
aKc ITTUPAJIH.
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baxonapHMHT mak/IaHUIT OOCKUYIApU KyHuaaruiapaad noopar:
KopxoHaHHMHI yJaryp:kum 0axocu — MaxcCyJIOT TaHHAPXUIA KUPUTHITaH
uinuad yukapuil capguapu Ba MaxcysloT COTWJIMIIMAAH TylIraH ¢oijga acocuua
OeJIrMIaHaaH, STHHU:
Vew=T/H+® (KKC Ba akuuscus)

OpKHH- cOTHIN 0axocH (KeaWIIWiIraH 0ax0) KOPXOHAHUHT YITYPXKH
0axocu KKC Ba akiu3 CoJMUKIapHu acocua TAllKWJ TOMAaAu. DPKUH YATYpKHU (Co-
THUII) 0ax0 Kyluaaru Taptud/ia MaKJUIaHa Iu:

AKIU3 conuFu OeNruaaHTad ToOBapiap y4yH:

y6(1<)a = y6*100
by epna: 100-akuu3 craBkacu.
KopXxoHaHHHT 3pKMH- COTUII 0aXO0CH

O6= y6(1<)+A+KKC
by epna A- akuu3 conuru
KKC-kymumMua KuiiMaTt CoJuFu
KM 96: y6(K)a*1>2 KM 96: y6(1<)*1,2
1,2 - kymmmya kuiiMat cosik ctaBkacu (KKC)
YV 6(x)a — KOPXOHAHUHT YJITYPKHU (COTHIL) 6axocu (aKLU3 CONUFU HHOOATra
OJIMHTaH X0J1/1);
D — OPKUH YJITYPKH (COTHUII) OaXOCH.
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ACOCHI UKTUCOIUN KYPCATKHYJIAP XUCOBHU

Ne KypcaTkuunap Ynauam Noiinxa 6yitnya
1 2 3 4
1 MUAAKK M/4 MaxCynoT Xxaxmu
a) HaTypan ndoaa m> 250 000
6) TOBap MaxCyNOTUHUHT cym

KuiAmaTy 65575000
2 1 yn4am MaxcyNOTHUHT U/y

TaHHAPXM

P Cym/ynuam 215
(Mwnab ynkapuw capdnapu) Cym/ynuam

3 MUNAUK MaxCyNOTHUHT

TaHHAPXM

P MM Cim 53750000
4 MaxCyNOTHUHT 3PKUH - COTULL
b6axocu
cym/ynyam 314,76
5 Wunnuk poipa MUAN CYM 11825000
6 MaxcynoT peHTabennurm
(camapagopnunru %) % 22

7 1 NWANOBYMHUMHT ypTaYa- OUAUK

WL XaKM } 1 300 000

cym
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1 NWYNHWHT YpTaya- OMIKK UL
XaKMm

750 000
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XULOSA
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Xulosa

Men malakaviy bitiruv ishimda ohakli toshdan kalsinsatsiyalangan sodani
ajratib olish texnologiyasining massa almashinish va mexanik jarayonlarini

hisobladim va loyihaladim.

Avvalam bor ushbu bitiruv ishimni kirish gismida Prizedentimiz 1A,
Karimovning respublikamizda kimyo sanoatining rivoji hagida bildirgan fikirlarini
keltirib ytdim.

Syng ishlab chigarilayotgan mahsulot ya’ni kalsinsatsiyalangan soda hagida
ma’lumotlar  keltirdim. synra kalsinatsiyalangan soda ishlab chigarish
texnologiyasining texnologik sxemasini izohladim. Texnologik sxemada
galpogchali absorbsiya, u-simon gobiq trubali issiglik almashinishk kabi asosiy

apparatlar ishtirok etgan.

Ishlab chigarishning asosiy jarayon va unda ishtirok etadigan qurilmalarning
nazariy asoslari hagida yozdim. Unda texnologik jarayonda ishlatiladegan appa-
ratlar ya’ni galpochali absorbsiya va qobig-trubali unda ketayotgan jaroyonlar
hagida ma’lumot berdim. Moddiy balandda esa loyihalanayotgan qurilmalarni par-

ametrlarni hisobladim.

Jarayondagi qurilma ya’ni absorbsiyaga tayyorlashda ishlatiladegan detallar
obechayka, flanets va tarelkalarning ganday tayyorlanishi va konstruksiyasi hagida

yozdim.

Mehnat muhofazasi gismida men loyihalanoyatgan korxonada ishchi va
mehnatchilarni texnik va texnologik jihatdan himoyalash manbalariga ahamiyat

garatdim.

Atrof-muhit muhofazasida yana men ekologik jihatdan korxona atrof-muhitga
salbiy ta’sirini kmaytirish choralarini gylladim va albatta fugora himoyasini ham
chetda goldirmadim.
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Eng oxiri igtissodiy gisimga tyxtalib ytdim . Unda korxonadagi yillik ishlab
chigarilayotgan mahsulot hajmi, uning tan narxi , yillik foyda mahsulot rentabilligi

ishchi va xodimlarga korilayotgan ish hagini hisobladim.

Men bitiruv ishimni xulosa foydalanilgan adabiyotlar ryyxati bilan yakun-

ladim.
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	18-rasm.Obechayka  uchlarini  qisman  bukish  sxemasi;
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