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Fanning o‘quv - uslubiy majmuasi 70720708 — “Neft-gaz sanoati mashinalari va
jihozlari” magistratura mutaxassisligi Malaka talablari, o’quv rejasi va fanning na-
munaviy dasturiga asosan ishlab chigilgan va neft va gaz sanoatida qo‘llaniladigan
mashina va jihozlarni ta'mirlash texnologiyalari bo‘yicha mutaxassislikga fanga

tegishli maxsus adabiyotlar, davriy nashrlar, hamda internet ma’lumotlari asoslarida
tuzilgan.

Tuzuvchi: X.K.Eshkabilov - “Texnologik mashinalar va jihozlar”
kafedrasi prof. v.b., t.f.n.

Fan o‘quv - uslubiy majmuasi Qarshi muhandislik-igtisodiyot institutining
“Texnologik mashinalar va jihozlar” kafedrasining 2023-yil “ ” dagi -
sonli yig‘ilishida, “Neft va gaz” fakulteti Uslubiy Komissiyasining 2023-yil “ >

dagi __ -sonli yig‘ilishida muhokama qilingan va institut Uslubiy
Kengashining 2023-yil “ 7 dagi _ -sonli yig‘ilishi qarori bilan o‘quv
jarayonida foydalanishga tavsiya etilgan.

O‘quv-uslubiy boshgarma boshlig¢i A.R.Mallayev
Fakulteti Uslubiy komissiyasi raisi F.l1.Murtazayev

Kafedra mudiri: F.E.Buronov



ANNOTATSIYA

O‘quv-uslubly majmua fanni o‘qitish o‘quv jarayonini tashkil etishning ma’ruza, amaliy
mashg‘ulotlar va mustaqil ta'lim shakllarida mashina va jihozlarni ta'mirlash texnologik jarayonlarini
amalga oshirish orgali magistratura talabasining umummadaniy va kasbiy kompetensiyalarini
shakllantirish bir qatorda ularning bakalavriat ta'lim yunalishi o’quv rejasi bo'yicha o‘rganiladigan
maxsus va ixtisoslik fanlari bo‘yicha olgan bilimlarini jalb qilish orqali izoh etiladi.

O‘quv-uslubiy majmuada neft va gaz sanoati mashina va jihozlarini ta’mirlashni rejalashtirish
va tashkil etish; jihozlarning ishonchliligi va ta’mir talabliligi; qo‘llaniladigan meyoriy hujjatlar;
kapital ta’mirlash texnologik jarayoni strukturasi; yeyilgan detallarni tiklash usullari; mashina va
jihozlarni ta’mirlashda yakunlovchi operatsiyalar, hamda jihozlarini ta’mirlash ishlarini nazorat
qgilish; xarakatlanuvchi qurilma va agregatlarni ta’mirlash; quvurlar va ularning ish qobiliyatini
ta’minlash; neft tayyorlash qurilmasi jihozlari nosozliklari va ularni bartaraf etish; gazni dastlabki va
kompleks tayyorlash qurilmalarida ta’mirlash ishlarini olib borish; neft va gazni qayta ishlash
texnologik jihozlarini o‘rnatish; qurilma va jihozlarni ishga tushirish-qo‘shi ishlari kabilar ma'ruza va
amaliy mashg ulor orqali izoh etilib ularning talabalar tomonidan ozlashtirishlari orgali ularning
nazariy bilimlari boyitiladi va amaliy ko nikmalari hosil gilinadi.

AHHOTALIUA

Y4eOHO-MeTOAMYECKUN KOMIUJIEKC BKJIIOYaeT B ce0e (opMHpoBaHHE OOLIEKYJIbTYPHBIX U
po(ecCHOHATFHBIX KOMIIETCHIIMH MarucTpaHTa ITyTeM peaji3allid TEXHOJIOTHYECKUX MPOIECCOB
pPEMOHTa MamuH U 000pynoBaHHUS B (OpPMax JICKIHH, MPAKTHYECKUX 3aHATHH M CAMOCTOSITEILHOTO
oOy4eHHsI, 4TO OOBSCHSICTCS NPUBJICUCHHEM HWMEIOIUXCS y HHUX 3HAHWHA. TpUOOpEeTEeHHBIE 110
CIENUANBHBIM W TPOQWIBHBIM TpeAMETaM, H3y4aeMbIM B COOTBETCTBUU C YUYEOHBIM IIJITAHOM
OakanaBpuara.

B y4eOHO-METOIMYEeCKOM KOMILIEKCE OTPAKEHBI BOMPOCHI IUIAHUPOBAHHS M OPTaHU3AIUS
peMOHTa MamMH U oOopynoBaHUS HEPTIHOW U Ta30BOM MPOMBIIUIEHHOCTH; HAAECKHOCTD
o0opynoBaHus 1 TpeOOBaHMs K OOCITYy)KMBaHHIO; IPUMEHIUMbIE HOPMATUBHBIE JOKYMEHTBI; CTPYKTYypa
TEXHOJIOTHYECKOr0 TIpolecca KalUTalIbHOIO PEMOHTA; CIOCOObl BOCCTAHOBJIEHUS HW3HOIIEHHBIX
JeTaneil; 3aKJIOYMTEeNbHbIE ONepalid MO PEMOHTY MallMH M OOOpyIOBaHUS, a Takke KOHTPOJIb
PEMOHTHBIX pPaboOT 000pyIOBaHMs; PEMOHT MOOWJIBHBIX YCTPOWCTB U arperatoB; oOecrieueHue
TpyOOTIPOBOJIOB M UX PabOTOCIIOCOOHOCTH; HEUCIPABHOCTH 000PYIOBAaHUS MOATOTOBKM Maciia U HUX
yCTpaHEHHE; MPOBEACHNE PEMOHTHBIX pabOT B YCTPONCTBaX MEPBUYHON W KOMIUIEKCHOM MOATOTOBKU
ra3a; MOHTaX TEXHOJOTMYECKOro obOopynoBaHusa. Uepe3 JEKUHOHHBbIE W MPAKTUYECKUE 3aHSATHS
pa3bsACHSAETCS MX CYIIHOCTb, 32 CUET MX YCBOCHHUEM CTYIEHTaMH, 00OraiaimTcs HX TEOPETUYECKUE
3HAHUS U TPAKTUYECKHE HABBIKU.

ANNOTATION

The educational and methodological complex includes the formation of general cultural and
professional competencies of the undergraduate through the implementation of technological processes
for the repair of machinery and equipment in the form of lectures, practical exercises and self-study,
which is explained by the involvement of their existing knowledge. acquired in special and specialized
subjects studied in accordance with the undergraduate curriculum.

The educational and methodological complex reflects the issues of planning and organizing the
repair of machinery and equipment in the oil and gas industry; equipment reliability and maintenance
requirements; applicable regulations; the structure of the technological process of overhaul; ways to
restore worn parts; final operations for the repair of machinery and equipment,

as well as control of repair work of equipment; repair of mobile devices and units; ensuring
pipelines and their performance; malfunctions of oil preparation equipment and their elimination; car-
rying out repair work in the devices of primary and complex gas treatment; installation of technologi-
cal equipment. Through lectures and practical classes, their essence is explained, due to their assimila-
tion by students, their theoretical knowledge and practical skills are enriched.



KHUPHUIII

“Neft-gaz sanoati mashina va jihozlarini ta'mirlash” fani “Neft-gaz sanoati
mashina va jihozlarini ta'mirlash” magistratura mutaxassisligi bo‘yicha magistrlar
tayyorlashga yo‘naltirilgan bo‘lib, mutaxassislaik o' quv rejasining tanlov fanlar blokiga
Kiradi, neft va gaz sanoatida qo‘llaniladigan mashina va jihozlarni ta'mirlash umumiy
metodlarini, mexanizmlar va uzellarni ajratish va yig'ish, konstruksiya elementlarining
ish gobiliyatini tiklash uchun ta mirlash texnologiyalarini go'llash orgali ularning uzoq
muddat ishlash muddatini oshirish bo'yicha talabalarning nazariy bilimlari va amaliy
ko'nikmalarini o‘zlashtirishiga garatilgan bo'lib, magistratura talabasining bakalavriat
ta'lim yunalishida o‘rganiladigan “Neft va gaz quduglarini burgilash texnologiyasi va
texnikasi”, “Neft va gaz konlari mashina va jihozlari” va “Neft va gazni gayta ishlash
texnologik jihozlari” kabi ixtisoslik fanlari bo‘yicha olgan bilimlarini jalb qilish orqali
izoh etiladi.

“Neft-gaz sanoati mashina va jihozlarini ta’mirlash” magistratura mutaxassisligi
bo‘yicha talabalarda neft va gaz quduglarini burglash, neft va gaz qgazib chiqarish,
tayyirlash va gayta ishlash texnologiyalarini amalga oshirish uchun qo‘llaniladigan
mashina va jihozlarni soz holatda bo’lishini ta'minlash hamda nosozliklarini
ta'minlash haqida mantiqiy fikrlashini va ilmiy-texnik tafakkurini rivojlantirish;
o’zining fikr-mulohazalarini, xulosalarini asosli tarzda aniq bayon etishga o’rgatish;
fan mazmuniga kiritilgan bo’limlardan egallagan bilimlari boyicha, ko’nikma va
malakalarini shakllantirish fanning asosiy maqgsadidir

“Neft-gaz sanoati mashina va jihozlarini ta mirlash” magistratura mutaxassisligi
bo‘yicha talabalarga neft va gaz quduglarini burg lash, neft va gaz gazib chigarish,
tayyirlash va qayta ishlashda qo‘llanilaigan mashinalar va jihozlarning ishonchli
ishlashini ta'minlash uchun ularni ta’mirlash ishlsrini olib borish wusullari va
jarayonlarini, mashinalar va jihozlarning ta’rga layoqatliligi, hamda aniglangan
nugsonlarni tiklash uchun qo'llaniladigan usullarni tanlash kabilarni o’rgatishni

fanning vazifasi hisoblanadi.
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Fan/modul turi Ta’lim tili Haftadagi dars soatlari
Tanlov O‘zbek 6,4
Auditoriya Mustaqil Jami
Fanning nomi mashg‘ulotlari ta’lim yuklama
(soat) (soat) (soat)
NEFT-GAZ SANOATI MASHINA
VA JIHOZLARINI TA'MIRLASH 150 150 300

Fanning mazmuni

2.1. Fanni o‘qitish maqsadi va vazifalari

Fanni o‘qitishdan maqgsad — talabalarning neft va gaz quduglarini burglash,
neft va gaz gazib chiqarish, tayyirlash va gayta ishlash texnologiyalarini amalga
oshirish uchun qo‘llaniladigan mashina va jihozlarni soz holatda bo'lishini
ta'minlash hamda nosozliklarini ta'minlash hagida mantiqiy fikrlashini va ilmiy-
texnik tafakkurini rivojlantirish; o’zining fikr-mulohazalarini, xulosalarini asosli
tarzda aniq bayon etishga o’rgatish; fan mazmuniga kiritilgan bo’limlardan
egallagan bilimlari boyicha, ko’nikma va malakalarini shakllantirish.

Fanning vazifasi — talabalarga neft va gaz quduglarini burglash, neft va gaz
gazib chiqarish, tayyirlash va qayta ishlashda qo‘llanilaigan mashinalar va
jihozlarning ishonchli ishlashini ta’minlash uchun ularni ta’mirlash ishlsrini olib
borish usullari va jarayonlarini, mashinalar va jihozlarning ta’rga layoqatliligi,
hamda aniglangan nugsonlarni tiklash uchun go’llaniladigan usullarni tanlash
kabilarni o’rgatishdan iborat.

2.2. Asosiy nazariy gism (ma'ruza mashg ulotlari)

Fan tarkibi mavzulari:

1-Modul. Texnologik jihozlar ish qobiliyatini ta’minlash va ta’mirlash
ishlarini tashkil etish

1-Mavzu. Kirish. Fanning maqsadi va vazifalari. Ta’mirlash ishlarini
tashkil etish.

Korxonalarda ta’mirlash ishlarini boshqarish strukturasi. Texnik xizmat
ko‘rsatish va ta’mirlash ishlarini bajarishda kuyidagi (rus tilidagi nomlangan)
xujjatlar. Atamalar va ifodalar. Ishlab chigarish bazasi. Joriy, o'rta va kapital
tamirlash. Ta’mirlash asosiy ishlab chiqarish jarayonlarini tashkil etish usullari.

2-Mavzu. Ta’mirlashni rejalashtirish

Ta’mirlashni rejalashtirish. TXK va ROT dasturi. Mehnat sarfining ta’mir
turlari  bo‘yicha taqsimlanishi. Tarmogqli rejalashtirish va boshqarish.
Tarmogqlangan grafik. Ta’mir takti. Mehnatni tashkil qilish shakllari. Mashina va
jihozning ta’mirlashda bo‘lish davomiyligi. Ta’mir sikli grafigi. Ta’mirlash
fronti.

3-Mavzu. Jihozlarning ishonchliligi va ta’mir talabliligi

Jihozlar va ular elementlarining vyeyilishi. Yeyilish turlari. Jihozlar
ishonchliligi. Ishonchlilik asosiy ko‘rsatkichlari va atamalar. Xossalar.
Jihozlarning ta’mir talabligi.

4-Mavzu. Detallarni tiklash

Detallarda uchraydigan nugsonlarning kelib chigish sabablari. Detallarni




tiklash usullari. Payvandlash va payvandlab o‘stirish. Metall bilan qoplash.
Elektrolit tiklash usullari. Plastik deformatsiya usullari bilan tiklash. Ta’imrlash
o‘Ichamlari bo‘yicha tiklash.

5-Mavzu. Ta’mirlash operatsiyalari

Mashina va jihozlarni qismlarga ajratish va yig‘ish. Aylanuvchi detallarni
balansirovka qilish. Remont ishlarida nazorat va sinov ishlari. Ta’mirlash
ishlarini mexanizatsiyalash.

6-Mavzu. Korpus va korpus bo‘lmagan detallarni ta’mirlash

Jihoz korpusini ta’mirlash. Chuyan korpus detallarni ta’mirlash. Korpus
bo‘lmagan detallarni ta’mirlash. Vallarni ta’mirlash. Podshipniklarni ta’mirlash.
Tishli ilashmalar detallarini ta’mirlash. Muftalarni ta’mirlash. Qo‘zg‘almas
birikmalarni ta’mirlash.

/-Mavzu. Mashina va jihozlarni ta’mirlashda qo‘llaniladigan meyoriy
hujjatlar

Davlat va soha standartlari. Standartlar mazmuni. Ta’mirlash hujjatlari
ro‘yxati. Texnologik hujjatlar.

2-Modul. Burg‘ilash jihozlarini ta’mirlashni tashkil etish va ta’mirlash

texnologiyalari

8-Mavzu. Burg‘ilash jihozlarini ta’mirlashni tashkil etish

Burg‘ilash korxonalarida ta’mirlash ishlarini boshqarish strukturasi. Ishlab
chiqarish bazasi funksiyalari. Joriy, o‘rta va kapital ta’mirlashni tashkil etish.
Ta’mirlash ishlarini tashkil etish. Tarmoqli rejalashtirish tizimi va ta’mirlashni
boshgarish.

9-Mavzu. Ta’mirlash korxonasida ishlab chiqarish jarayonini tashkil
etish

Ta’mirlash jarayoni asosiy parametrlari. Mehnatni tashkil etish shakllari.
Mashina yoki agregatning ta’mirlashda bo‘lish vaqti. Ta’mirlash sikli grafigi.
Ta’mirlash fronti. Tarmoqlanish grafigini qurish qoidalari. Tarmoglangangan
grafikni ishlab chigish bosqichlari. Tarmogqlangan grafik asosida ta’mirlash
ishlarini boshqarish.

10-Mavzu. Kapital ta’mirlash texnologik jarayoni strukturasi

Detallarda uchraydigan nugsonlar. Texnik nazorat shakllari, turlari va
usullari. Individual va agregat ta’mirlash usullari. Jihozlarni ta’mirlashga
topshirguncha tayyorlash ishlari. Jihozlarni tashqi yuvish. Uzellar va detallarni
yuvish. Yuvuvchi eritmalar bilan ishlash goidalari. Jihozlarni gismlarga ajratish.
Detallarni ajratishda belgilash.

11-Mavzu. Kapital ta’mirlash texnologik jarayoni strukturasi

Namunaviy birikmalarni ajratish texnologiyalari. Detallarni shikastlamasdan
nazorat qilish. Shikastlamasdan nazorat qilish xususiyatlari va qo‘llaniladigan
vositalar. Sirtni nazoratga tayyorlash. Nugsonlarni aniglashning magnitkukunli,
rentgen, radioaktiv, gidravlik va pnevmatik usullari.

12-Mavzu. Yeyilgan detallarni tiklash usullari

Burg‘ilash jihozlari ishqalanish sirtlari yeyilishi va yeyilgan sirtlarni tiklash
usullari. Detallarni ta’mirlash usullari tasnifi. Detallarni mexanik ishlov berib
ta’mirlash. Ta’mir o‘lchami bo‘yicha detallarni tiklash. Qo‘shimcha ta’mir
detallari usuli. Detal gismini almashtirish usuli.

13-Mavzu. Detallarni payvandlash usulida ta’mirlash.

Qo‘lda va mexanizatsiyalashgan usullarda payvandlash. Qo‘lda gazli muhida
payvandlash. Qo‘lda elektr-yoy usulida payvandlash. Flyus ostida avtomatik
elektryoy usulida eritib qoplash. Himoya gazlari muhitida eritib qoplash.




Ishgalanishda metall bilan goplash.

14-Mavzu. Detallarni turli usullarda ta’mirlash

Detalllarni metallizatsiya usulida tiklash. Detallarni elektrolit va kimyoviy
goplamalar bilan goplash. Temirlash, mislash va nikellash usullari. Kavsharlab
tiklash. Polimer materiallar qo‘llash bilan ta’mirlash. Yeyilgan detallarni
tiklashning magbul usullarini tanlash.

3-Modul. Burg‘ilash jihozlari detallarini ta’mirlashning namunaviy
texnologik jarayonlari

15-Mavzu. Tutashmalar detallarini ta’mirlash texnologik jarayonlari

Val sinfidagi detallarni ta’mirlash. Vtulka sinfidagi detallarni ta’mirlash.
Sirpanish podshipniklarini ta’mirlash. Disk sinfidagi detallarni ta’mirlash. Tishli
g‘ildiraklarni ta’mirlash. Zanjirli uzatma g‘ildiraklarini ta’mirlash.

16-Mavzu. Yirik o‘lchamli detallarni ta’mirlash

Yirik o‘lchamli qo‘zg‘aluvchan va qo‘zg‘almas detallar. Rotor staninasi va
stolini ta’mirlash. Burg‘ilash nasosi kreytskopf korpusini ta’mirlash.Burg‘ilash
nasosi klapanlar qutisini ta’mirlash. Turbobur korpusini ta’mirlash.

17-Mavzu. Mashinalarni ta’mirlashda yakunlovchi operatsiyalar

Detallarni komplektlash (jamlash). Detallar va uzellarni balansirovkalash.
Jihozlarni yig‘ish. Ta’mirlangan detallarni chiniqtirish va sinash. Ta’mirlangan
jihozlarni buyash. Ta’mirlashdan so‘ng konservatsiya qilish va upakovkalash.

18-Mavzu. Burg‘ilash jihozlari aloxida turlarini ta’mirlash

Burg‘ilash chig‘irlarini ta’mirlash. Reduktorlarni va tezliklar qutisini
ta’mirlash. Kronblok va tal bloklarini ta’mirlash. [lgaklarni ta’mirlash. Rotorlarni
ta’mirlash. Vertlyugarni ta’mirlash.

19-Mavzu. Burg‘ilash jihozlari aloxida turlarini ta’mirlash

Burg‘ilash nasoslarini ta’mirlash. Avtomatik burg‘ilash kalitlarni va
pnevmatik panasimon ushlagichlarni ta’mirlash. ASP mexanizmlarini ta’mirlash.
Preventorlarni ta’mirlash.

20-Mavzu. Burg‘ilash jihozlari aloxida turlarini ta’mirlash

Remont turboburov. Burg‘ilash quvurlarini ta’mirlash. Pnevmatik boshqaruv
tizimlari qurilmalarini  ta’mirlash. Boshqaruv —qurilmalarini  ta’mirlash.
Kompressorlarni  boshqgarish avtomatik qurilmalarini ta’mirlash. Porshenli
kompressorlarni ta’mirlash.

3-Modul. Neft va gaz gazib chigarish korxonalarida texnologik
jihozlarini ta’mirlash ishlarini tashkil qgilish

21-Mavzu. Kon ishlab chiqarish texnologik jihozlarini ta’mirlash
ishlarini tashkil etish.

Texnik xizmat ko‘rsatish va ta’mirlash ishlarini bajarishda amal gilinadigan
hujjatlar. Qo‘llaniladigan meyoriy manba’lar. Atamalar va ifodalar. TXK va
ROT dasturi. Mehnat sarfining ta’mir turlari bo‘yicha tagsimlanishi. Yemiruvchi
muhit sharoitida uskunaning ishlashi. Kon uskunalarini ta’mirlash va ishdan
to‘xtatishdagi vaqt meyorlari.

22-Mavzu. Neftgaz konlari jihozlarini tiklash

Kon jihozlarini gismlarga ajratish. Silintrik taranglikli birikma. Texnik
nazorat, saralash, belgilash va nugsonlar ro‘yxatini tuzish. Ta’mirlangan neftgaz
konlari jihozlarini yig‘ish. Detallarni yig‘ish texnologiyasi. Yig‘ish sifatini
nazorat gilish va mashinalarni chiniqtirish.

23-Mavzu. Kon ishlatish jihozlarini ta’mirlash

Favvora armaturasini ta’mirlash. Quduqglarni kompressor usulida ishlatish
jihozlarini ta’mirlash. Shtangali chuqurlik nasslarini ta’mirlash. Botma




markazdan qochma nasoslarni ta’mirlash.

24-Mavzu. Kon xo‘jaligi jihozlarini ta’mirlash

Guruhiy o‘lchash qurilmalarida va o‘lchash trapi germetikligini ta’minlash.
Yuqori bosimli gaz separatorlari, tindirgichlar nugsonlarini bartaraf etish.
Nosozliklarini bartaraf etish va ta’mirlash uchun rejalashtirilgan meyoriy vaqtlar.

25-Mavzu. Rezervuarlarni o‘rnatish va ta’mirlash

Rezervuarlarni o‘rnatish. Rezervuarlar va separatorlarda sodir bo‘ladigan
nugsonlar. Yuzaga kelish sabablari va ta’mirlash tadbirlari. Rezervuarlar va
separatorlar yordamchi jihozlarini ta’mirlash.

26-Mavzu. Xarakatlanuvchi qurilma va agregatlarni ta’mirlash

Xarakatlanuvchi agregatlar. Ko‘targichlar. Yuvuvchi agregatlar. Ularda
uchraydigan nosozliklar. Nosozliklarni bartaraf etish usullari.

27-Mavzu. Konlararo quvurlar va ularning ish qobiliyatini ta’minlash.

Yer osti va usti quvurlari korroziyasi. Korroziya tezliliga tashgi va ichki
muhitning ta’siri. Quvurlarda yuzaga keladigan nuqsonlarni aniqlash.
Nugsonlarni bartaraf etish uchun ta’mirlash ishlarini olib borish.

28-Mavzu. Quvurlar armaturasini ta’mirlash

Quvurlar armaturasi. Quvurlar armaturasidan foydalanishda yuzaga
keladigan nugsonlar.

29-Mavzu. Neft tayyorlash qurilmasi jihozlari nosozliklari va ularni
bartaraf etish

Neft tayyorlash qurilmasi jihozlarida uchraydigan nugsonlar. Nugsonlarni
aniglash va bartaraf etish usullari. Gorizontal va verikal sepraratorlarda
uchraydigan nugsonlar. Nugsonlarni bartaraf etish uchun ta’mirlash ishlarini olib
borish.

30-Mavzu. Gazni dastlabki va kompleks tayyorlash qurilmalarida
ta’mirlash ishlarini olib borish

Gazni dastlabki tayyorlash qurilmalarida sodir bo‘ladigan nosozliklar va
ularni bartaraf etish. Gazni kompleks tayyorlash qurilmalarida sodir bo‘ladigan
nosozliklar va ularni bartaraf etish. Separatorlarda yuzaga keladigan nugsonlar,
ularning oldini olish va bartaraf etish usullari.

4-Modul. Neft va gazni qayta ishlash texnologik jihozlarini ta’mirlash
texnologiyalari

31-Mavzu. Neft va gazni qgayta ishlash texnologik jihozlarini
ta’mirlashni tashkil etish

Ta’mirlash xizmatini tashkil etish. Markazlashgan, markazlashmagan va
aralash ta’mirlash tizimlari. Ta’mirlashga to‘xtatish. TXK va ROT tizimlari.
Ta’mirlashni rejalashtirish uchun meyorlar. Ta’mirlashda mehnat hajmi. ROT
tizimini takomillashtirish asosiy yo‘nalishlari.

32-Mavzu. Ta’mirlashda tarmoqlangan rejalashtirish va boshqarish

Ta’mirlash uchun tarmoqlangan grafikni tuzish. Ta’mirlash texnologiyasi
tarmoglangan modeli. Tarmoglangan grafikni magbullashtirish. Operativ
boshgqarish. Ta’mirlash xizmati boshqgarish tizimini avtomatlashtirish.
Ta’mirlash ishlarini maqgbullashtirish.

33-Mavzu. Ta’mirlash ishlarida qo‘llaniladigan operatsiyalar

Uzellarni ko‘tarish va ko‘chirish. Yuvish. Taranglikli o‘tqazishni ajratish.
Rezbali birikmalarni yig‘ish-ajratish.

34-Mavzu. Nometall materiallarni ta’mirlash operatsiyalari

Plastmassalar. Plastmassa detallarni payvandlash. Yelimlash. Plastmassa
qoplamalarni qo‘llash.




35-Mavzu. Shisha va rezina buyumlarni ta’mirlash

Silikat shisha quvurar. Quvurlarni kesish va teshish. Rezina buyumlarni
ta’mirlash. Kompressor zichlamalarini ta’mirlash. Teri manjetalarni ta’mirlash.
Fundamentlarni ta’mirlash.

36-Mavzu. Issiqlik almashinish apparatlarini ta’mirlash

Issiglik almashinish apparatlarining asosiy konstruktiv kamchiliklari.
Issiqlik almashinish apparatlarini ta’mirlash jarayoni. Quvurlarni tozalash.
Ta’mirlash ishlarida qo‘llaniladigan moslabalar.

37-Mavzu. Kolonnali apparatlarni ta’mirlash

Kolonnali apparatlarni ta’mirlashning o‘ziga x0s xususiyatlari. Kolonna
korpusi va uni tashkil etuvchi detallarni ta’mirlash. Kolonnali apparatlarni
ta’mirlashdan so‘ng sinash.

38-Mavzu. Saqlash idishlarini ta’mirlash

Saqlash idishlarida yuzaga keladigan nuqsonlar. Yuqori pog‘onalarni
ta’mirlash. Yuqori pog‘onani almashtirish. Idish tubidagi bo‘rtmalarni
ta’mirlash.

39-Mavzu. Nasos — kompressor jihozlarini ta’mirlash

Nasos kompressor jihozlarini ta’mirlash

5-Modul. Neft va gazni qayta ishlash texnologik jihozlarini o‘rnatish

40-Mavzu. Jihozlarni o‘rnatish ishlari

Jihozlarni o‘rnatishga tayyorlash. Bajariladigan asosiy ishlar. Jihozlarni
fundamentlarga o‘rnatish.

41-Mavzu. Rezervuarlarni o‘rnatish

Rezervuarlarni tayyorlash. Rezervuarlar uchun materiallar. Rezervuarlarni
o‘rnatish.

42-Mavzu. Nasoslar va kompressorlani o‘rnatish

Nasoslar va kompressorlarni o‘rnatish

43-Mavzu. Quvurlarni o‘rnatish

Quvurlarni o‘rnatish. Quvur armaturalarini biriktirish.

44-Mavzu. Qurilma va jihozlarni ishga tushirish-qo‘shish ishlari

Qurilma va jihozlarni ishga tushirish-qo‘shi ishlari

45-Mavzu. Ta’mirlash ishlarida texnika xavfsizligi ishlari

Jihozlarni ta’mirlash va o‘rnatishda texnika xavfsizligi qoidalari

2.2. Amaliy mashg‘ulotlar bo‘yicha ko‘rsatma va tavsiyalar

Amaliy mashg‘ulotlar uchun qo‘yidagi mavzular tavsiya etiladi.

1. Mehnat sarfining ta’mir turlari bo‘yicha tagsimlanishi o‘rganish.

2. Jihozlar elementlarining yeyilishi turlarini o‘rganish.

3. Payvandlash va payvandlab o‘stirish usullarida ta’mirlash texnologiyasini
o‘rganish.

4. Tarmoglangangan grafikni ishlab chiqish bosqichlarini o‘rganish.

5. Texnik nazorat shakllari, turlari va usullarini o‘rganish.

6. Detallarni mexanik ishlov berib ta’mirlashni o‘rganish.

7. Detallarni payvandlash usulida ta’mirlashni o‘rganish.

8. Val sinfidagi detallarni ta’mirlashni o‘rganish.

9. Kronblok va tal bloklarini ta’mirlash texnologiyasini o‘rganish.

10. Preventorlarni ta’mirlash texnologiyasini o‘rganish.

11. Kon uskunalarini ta’mirlash va ishdan to‘xtatishdagi vaqt meyorlari ni
o‘rganish.

12. Shtangali chuqurlik nasslarini ta’mirlashni o‘rganish.




13. Rezervuarlar va separatorlarda sodir bo‘ladigan nugsonlarni o‘rganish.

14. Yer osti va usti quvurlari korroziyasini o‘rganish.

15. Separatorlarda nugsonlarni aniqlash va bartaraf etish usullarini o‘rganish.

16. Ta’mirlash uchun tarmoglangan grafikni tuzish.

17. Taranglikli o‘tqazishni ajratishda qo‘llaniladigan moslamalarni
o‘rganish.

18. Issiqlik almashinish apparatlarini ta’mirlash texnologiyasini o‘rganish.

19. Kolonna korpusi va wuni tashkil etuvchi detallarni ta’mirlash
texnologiyasini o‘rganish.

20. Jihozlarni o‘rnatishda hisoblashlar.

21. Rezervuarlarni o‘rnatish jarayonini o‘rganish.

22. Quvur armaturalari detallarini ta’mirlash texnologiyasini o‘rganish.

23. Jihozlarni ta’mirlashning zamonaviy texnoogiyalarini o‘rganish.

Amaliy mashg‘ulotlar multimedia qurilmalari bilan jihozlangan auditoriyada
bir akademik guruhga bir o‘qituvchi tomonidan o‘tkazilishi zarur. Mashg‘ulotlar
faol va intefaol usullar yordamida o‘tilishi, mos ravishda munosib pedagogik va
axborot texnologiyalar qo‘llanilishi magsadga muvofiq.

2.4. Laboratoriya ishlari bo‘yicha ko‘rsatma va tavsiyalar

Fan bo’yicha quyidagi laboratoriya ishlarini bajarish tavsiya etiladi:

1. Kon jihozlari uchun rejali ogohlantiruvchi ta’mirlash grafigini tuzish.

2. Qurilma jihozlari detallari nugsonlari gaydnomasini tuzish.

3. Taranglikli o‘tqazishni ajratish texnologiyasini o‘rganish .

4. Plastmassa detallarni payvandlash texnologiyasini o rganish.

5. lIssiglik almashinish apparatlari quvurlarini tozalash texnologiyasini
o‘rganish.

6. Kolonna korpusi va uni tashkil etuvchi detallarni ta’mirlash
texnologiyasini o‘rganish.

7. Quvur armaturalarini ajratish va yig‘ish operatsiyalarini o‘rganish.

2.5. Kurs ishi (loyihasi) bo‘yicha ko‘rsatma va tavsiyalar
Fan bo'yicha magistratura mutaxassisligi o‘quv rejasiga asosan kurs ishini
bajarish rejalashtirilmagan.

2.6. Mustagqil ta’lim va mustaqil ishlar

Talabalarning mustagqil ta’limi o‘quv jarayonining muhim va asosiy shakli
bo‘lib, ularning jamoa bo‘lib bilim olishlaridan, talablar va shaxsning
imkoniyatlariga bog‘liq ravishda, individual ijodiy qobiliyatlarini rivojlantirishga
yo‘naltirishini ko‘zda tutadi.

Fan bo‘yicha talabalarning mustaqil ta’lim bilan shug‘ullanishi uchun
informatsion resurslar (darsliklar, ma’lumotnomalar, o‘quv qo‘llanmalar,
individual topshiriglar banki), informatsion resurslar, amaliy mashg‘ulotlar
uchun o‘quv—uslubiy ko‘rsatma, talabaning o‘zlashtirish darajasini baholash
uchun test shaklidagi va yozma ish savollari to‘plamlari mavjud bo‘lishi va
haftalik maslahatlar tashkil etilishi kerak.

“Neft-gaz sanoati mashina va jihozlarini ta'mirlash” fanidan joriy mustaqil
ishlar talabalarning ushbu fan bo‘yicha bilimlarini chuqurlashtirish va va
mustahkamlashga, amaliy ko‘nikmalarini rivojlantirishga yo‘naltirilgan bo‘lib,
quyidagi ishlarni o‘z ichiga oladi: ma’ruza materiallari bilan ishlash, amaliy
mashg‘ulotlarga tayyorgarlik ko‘rish, individual uy topshiriglarini bajarish,




mustaqil va nazorat ishlariga tayyorgarlik, chegaraviy (joriy, oralig) va yakuniy
nazoratlarga tayyorgarlik.

Talabalarning mustaqil ta’limini shartli ravishda majburiy va qo‘shimcha
turlarga ajratish mumkin. Majburiy ta’lim talabalarning o‘quv jarayonida joriy
faolligi natijasini ifodalab, uning natijasi joriy, oraliq va yakuniy baholashlarda
nomayon bo‘ladi. Qo‘shimcha mustaqil ta’lim talabalarning bilimlarini
chuqurlashtirish va yanada mustahkamlash, muammolar bo‘yicha analitik
ko‘nikmalarini  rivojlantirishga  yo‘naltirilgan  bo‘lib, uning natijalari
talabalarning ilmiy konferensiyalarda ishtiroki va berilgan mavzu bo‘yicha kurs
ishi (loyihasi) bajarishlari, referatlar tayyorlashlari kabilarni o‘z ichiga olib
semestr oxirida baholanadi.

Mustagqil ta’lim uchun tavsiya etiladigan mavzular:

. Ta’mirlash asosiy ishlab chiqarish jarayonlarini tashkil etish usullari.
. Tarmoqli rejalashtirish va boshgarish.

. Ishonchlilik asosiy ko‘rsatkichlari va atamalar.

. Detallarni tiklash usullari.

. Aylanuvchi detallarni balansirovka gilish.

. Korpus bo‘lmagan detallarni ta’mirlash. Vallarni ta’mirlash.

. Ta’mirlash hujjatlari ro‘yxati. Texnologik hujjatlar.

. Burg‘ilash korxonalarida ta’mirlash ishlarini boshqarish strukturasi.

. Tarmoglangangan grafikni ishlab chigish bosqichlari.

10. Texnik nazorat shakllari, turlari va usullari.

11. Detallarni shikastlamasdan nazorat qilish.

12. Detallarni mexanik ishlov berib ta’mirlash.

13. Flyus ostida avtomatik elektryoy usulida eritib goplash.

14. Detallarni elektrolit va kimyoviy goplamalar bilan qoplash.

15. Val sinfidagi detallarni ta’mirlash.

16. Rotor staninasi va stolini ta’mirlash.

17. Ta’mirlangan detallarni chiniqtirish va sinash.

18. Kronblok va tal bloklarini ta’mirlash.

19. Avtomatik burg‘ilash kalitlarni va panasimon ushlagichlarni ta’mirlash.
20. Burg‘ilash quvurlarini ta’mirlash.

21. TXK va ROT dasturi. Mehnat sarfining tagsimlanishi.

22. Texnik nazorat, saralash, belgilash va nugsonlar ro‘yxatini tuzish.
23. Shtangali chuqurlik nasslarini ta’mirlash.

24. Yugori bosimli gaz separatorlari, tindirgichlar nugsonlarini bartaraf etish.
25. Rezervuarlar va separatorlarda sodir bo‘ladigan nugsonlar.

26. Xarakatlanuvchi agregatlar va ularda uchraydigan nosozliklar.

27. Yer osti va usti quvurlari korroziyasi.

28. Quvurlar armaturasidan foydalanishda yuzaga keladigan nugsonlar.
29. Gorizontal va verikal sepraratorlarda uchraydigan nugsonlar.

30. Gazni dastlabki tayyorlash qurilmalarida sodir bo‘ladigan nosozliklar.
31. Markazlashgan, markazlashmagan va aralash ta’mirlash tizimlari.
32. Ta’mirlashni rejalashtirish uchun me yoriy hujjatlar.

33. Ta’mirlash texnologiyasi tarmoqlangan modeli.

34. Ta’mirlash xizmati boshqarish tizimini avtomatlashtirish.

35. Rezbali birikmalarni yig‘ish-ajratish.

36. Uzellarni ko‘tarish va ko‘chirish.

37. Plastmassa detallarni payvandlash.

38. Plastmassa qoplamalarni qo‘llash.

OO0 N0~ WN —




39. Rezina buyumlarni ta’mirlash.

40. Issiglik almashinish apparatlarining asosiy konstruksiyalari.
41. Issiqlik almashinish apparatlarini ta’mirlash.

42. Kolonna korpusi va uni tashkil etuvchi detallarni ta’mirlash.
43. Kolonnali apparatlarni ta’mirlashdan so‘ng sinash.

44. Saqlash idishlari turlari va konstruksiyalari.

45, Saglash idishlarida yuzaga keladigan nugsonlarni ta’mirlash.
46. Nasos kompressor jihozlarini ta’mirlash

47. Jihozlarni fundamentlarga o‘rnatish.

48. Rezervuarlarni o‘rnatish.

49. Nasoslar va kompressorlarni o‘rnatish

50. Quvur armaturalarini biriktirish.

51. Qurilma va jihozlarni ishga tushirish-qo‘shi ishlari

52. Taranglikli o‘tqazishni ajratishda qo‘llaniladigan moslamalar.
53. Issiglik almashinish apparatlarini ta’mirlash texnologiyalari.
54. Kolonna korpusi va uni tashkil etuvchi detallar materiallari.
55. Jihozlarni mustahkamlashda hisoblashlar.

56. Rezervuarlarni o‘rnatish jarayoninida qo'llaniladigan jihozlar.
57. Quvur armaturalari detallarida uchraydigan nugsonlar.

58. Jihozlarni ta’mirlashning zamonaviy texnoogiyalari.

59. Jihozlarni ta’mirlashda mexanizasiyalashtirish.

60. Jihozlarni ta’mirlash va o‘rnatishda texnika xavfsizligi qoidalari

Fanni o‘rganishning natijalari (shakllanadigan kompetensiyalar)

Fanni o zlashtirish natijasida talabada neft-gaz sanoati mashina va jihozlarini
ta'mirlash texnologiyalari va ularni amalga oshirish uchun qo‘llaniladigan usullar
va uslublar hagida, texnologik jihozlarni tashkil etuvchi elementlani ta'mirlsh
texnologiyalari va ta'mirlashda qollaniladigan asosiy va yordamchi moslamalar
va uskunalarning asosiy vazifalarini hamda ishlash prinsiplarini, neftgaz
guduglarini burgilash, mahsulotni gazib chiqgarish va tayyorlash, neft va gazni
gayta ishlash sohalarida ishlatiladigan qurilma va jihozlarni ta'mirlash usullari va
texnologiyalarining o°ziga xosishlarini, konstruktiv bajarilishlari hamda ularni
hisoblash usullari hagida tasavvurga ega bo‘lishi; mantiqgiy fikrlashi va bu borada
mustaqil ravishda o°zining ta mirlash texnologiyalarini magbullashtirish va
rejalashtirish bo’yicha ilmiy-texnik tafakkurini rivojlantira olishi gobiliyati
shakllanishi kerak. Mutaxassis:

-neft va gaz sohasida qo‘llanilaigan mashinalar va jihozlarni va ularni
ta'mirlash texnologiyalarini, tuzilishi va ishlash prinsiplari, ularda boradigan
jarayonlar va ishlash sharoitlariga ta’sir qiluvchi omillarni, ularning ish
gobiliyatini saglash uchun magbul texnik xizmat ko'rsatish vat a mirlash
usullarini tanlash, hamda ta mir turiga va hajmiga garab ta mirlash usullarini
tanlash va uni amalga oshirish, jihozlar va qurilmalarning konstruktiv
tuzilishlariga bog'liq ravishda ularni gismlarga ajratish va yigish ishlarini
mustaqil bajarishi, qurilmalarda boradigan jarayonlarni va unga ta'sir etuvchi
omillar natijasida yuzaga keladigan nugsonlar va nosozliklarni bilishi kerak;

-neft va gaz sohasida qo‘llanilaigan mashinalar va jihozlarning asosiy
konstruktiv elementlari va ularning uzog muddat buzilmasdan ishlashiga ta’sir
etuvchi  omillarni  bilishi, asosiy  texnologik jihozlarni  ta'mirlash
texnologiyalarini, ularni ta'mirlash usullarini bilishi va ulardan foydalana olishi,
mashinalar va jihozlarni tashkil etuvch elementlarni tanlash, hamda ta mirlash




turiga va hajmiga garab ta mirlash shakllarini va magbul ta mir usullarini tanlash
to g risida bilimlarni egallashi kerak;

-neft va gaz texnologik qurilmalarida uchraydigan nosozliklar va ularni
bartaraf etish usullarini, mashinalar va jihozlarni o'rnatish, ajratish va yig'ish
kabi ko‘nikmalariga yega bo ‘lishi kerak.

Ta’lim texnologiyalari va metodlari

O‘quv jarayonini tashkil etishda faol va interaktiv ta’lim metodlari: dialog,
suhbat, guruhlarda va kichik guruhchalarda ishlash kabilardan foydalaniladi.
Ma’ruzalarni o‘qishda multimediya texnologiyalarini qo‘llash va elektron
modulli majmualardan foydalanish nazarda tutiladi. Talabalarning auditoriyadan
tashgari mustaqil ishlashlari institut axborot-resurs markazlari, o‘quv zallari,
Internet tarmog‘i resurslari va institut lokal tarmoglari resurslaridan
foydalanilgan holda amalga oshiriladi.

- informatsion-rivojlantiruvchi texnologiyalar, bilimlar tizimini
shakllantirishga, yodda saglash va ulardan foydalanishga yo‘naltirigan.
Ma’ruzalarni tashkil etish va amaliy mashg‘ulotlarni o‘tkazish metodlari, sohaga
tegishli adabiyotlar va davriy nashrlarni mustaqil o‘rganish, bilimlarni mustaqil
ravishda boyitish uchun zamonaviy informatsion texnologiyalarni qo‘llash,
axborotlarning texnik vositalaridan va internet resurslaridan foydalanish;

- shaxsga yo‘naltirilgan ta’lim texnologiyalari, o‘quv jarayoni mobaynida
ta’lim oluvchilarning turli xildagi qobiliyatlarini hisobga olishni ta’minlovchi,
ularning individual qobiliyatlarini rivojlantirish uchun zaruriy sharoitlarni
ta’minlovchi, o‘quv jarayonida ta’lim oluvchining faolligini rivojlantiruvchi.
Shaxsga yo‘naltirilgan ta’lim texnologiyalari o‘qgituvchi va talabaning o‘zaro
individual tezkor-so‘rov muloqgotida, individual uyga berilgan topshiriglarni
bajarishlarida, o‘ta murakkab va munozarali masalalarni yechishlarda, haftalik
maslahatlar davomida amalga oshiriladi.

Fan bo‘yicha amaliy mashg‘ulotlarni o‘tishda texnologik qurilmalarning
maketlaridan, qurilma, apparat va jihozlarning namunalaridan va yig‘ma birliklar
tuzilishi, ishlash prinsiplarini o‘rganish, ularga texnik xizmat ko'rsatish va
ta'mirlash texnologik jarayonlarini o‘rganiladi. Laboratoriya mashg ulotlarida
texnologik jihozlarni gismlarga ajratish, yig ish, detallar nugsonlarini aniglash va
maqbul ta’mirlash usullarini tanlash jarayonlarini o‘rganiladi.

Auditoriya mashg‘ulotlari ma’ruza shaklida PK va videoproyektorlardan
foydalangan holda, amaliy mashg‘ulotlar va laboratoriya mashg ulotlari kafedra
amaliy va laboratoriya mashg‘ulotlari xonalaridan, hamda institut o quv
poligonida o‘rnatilgan burg‘ilash va neft-gaz konlari jihozlaridan, laboratoriya
stendlaridan, maketlardan, girgimli modellardan, asl namunalardan foydalaniladi.

Talabalarning mustaqil ta’limi amaliy mashg‘ulotlarga tayyorgarlik, mustaqil
ta’lim bo‘yicha mavzularni o‘zlashtirishlari kabilarni nazarda tutadi. Shuningdek,
fan bo‘yicha mustaqil ishlar bajarilishi nazorati va rasmiylashtirishlar bo‘yicha
o‘qituvchining yordami maslahatlar shaklida olib boriladi.

Kreditlarni olish uchun talablar

Fanga oid nazariy va uslubiy tushunchalarni to‘la o‘zlashtirish, tahlil
natijalarini to‘g‘ri aks ettira olish, o‘rganayotgan jarayonlar haqida mustaqil
mushohada yuritish va joriy, oraliq nazorat shakllarida berilgan vazifa va
topshiriqlarni bajarish, yakuniy nazorat bo‘yicha test topshirish.

Oc‘zlashtirishning joriy nazorati uchun baholash uchun — uchta oraliq
(chegaraviy) nazorat, nazoratlar test usulida o‘tkaziladi. Yakuniy nazorat
bo‘yicha o‘quv jarayoni jadvaliga mos ravishda fanning barcha bo‘limlaridan test




topshiradi. Talaba fanni 1- va 2-semestrlar mobaynida o‘zlashtirishi natijasida
o‘quv yilining 1-semestrida 6 kredit, 2-semestrida esa 4 kredit, fan bo‘yicha jami
10 kredit to‘playdi.
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TeXHOJIOTH4YeCcKoro obopynoBanus. T. 2 —M.: Undpa-Unxenepus, 2008. -576 c.

3. CamaxBasioB M.A. MoHTax U 3KCIUTyatanus OypoBOro o0opynoBaHus. —
Tomck: U3a-Bo TomITVY, 2019. -312 c.

4. Jlamenko  A.A.  TexHoysoruss  peMOHTa M  DKCIUIyaTaluu
He(dTenmpoMbICIOBOTO  o0opymoBaHus. YueOHoe mocooue. —M.: Hudpa-
HNnxenepus,, 2019. — 180 c.

5. Cemakuna O.K. MoHTtax, 3KcIlyatands M PEMOHT O0OpYyI0OBaHUS
otpaciu. —Tomck: TomIlVY, 2018. -184 c.

6. dapamazoB C.A. PeMOHT M MOHTaX OOOpYIOBaHUS XHUMHUYECKHX H
He(dTenepepabaThIBarOIIUX 3aBOI0B. -M., Xumusi, 1988. - 304 c.

7. MonokanoB 10.K., Xapac 3.b. MoHTax anmapaToB 1 000py0BaHUs s
He(TSHOW M Ta30BOM MpoMBINIEHHOCTH, -M.: Heapa, 1982. - 391 c.

8. byxanenko E.W., A6nymnaeB FO.I'. MonTax, obcimyXHMBaHUE W PEMOHT
HedTenpoMbIcioBoro odopyaoanus. - M.: Henpa, 1974. — 360 c.

6.3. Axborot manbalari

1. http://www.gov.uz. O‘zbekiston respublikasining hukumat portali.

2. http://www.dobi.oglib.ru/. Neft va gaz elektron kutubxonasi.

3. http://ziyonet.uz. Axborot ta’lim tarmog*i.

Fan dasturi Qarshi muhandislik-igtisodiyot instituti Kengashining 202__ il

“ ”? dagi -sonli bayonnomasi bilan ma’qullangan.
O’zbekiston Respublikasi Oliy va o’rta maxsus ta’lim vazirligining 202__ vyil
“« 7 dagi -sonli buyrug’i bilan ma’qullangan fan dasturlarini

tegishli tayanch oliy ta’lim muassasasi tomonidan tasdiqlashga rozilik berilgan.

Fan/modul uchun mas’ullar:
Eshkabilov X.K.  — QarMII “Texnologik mashinalar va jihozlar” kafedrasi
Prof. v.b., texnika fanlari nomzodi, dotsent

Tagrizchilar:
Djuraeva G.X.- QarMII, “Texnologik mashinalar va jihozlar” kafedrasi
dotsenti, texnika fanlari nomzodi.
Abdullaev A. -“Sho’rtan neft va gaz qazib chiqgarish boshqarmasi”
Personalni boshqarish bo’limi boshlig’i



http://www.gov.uz/
http://www.dobi.oglib.ru/
http://ziyonet.uz/

O‘ZBEKISTON RESPUBLIKASI
OLIY, FAN VA INNOVATSIYALAR VAZIRLIGI

QARSHI MUHANDISLIK — IQTISODIYOT INSTITUTI

“TASDIQLAYMAN?”

Ro'yxatga olindi: O quv ishlari bo"yicha prorektor
N R.A.Eshonqulov

2023-yil 7
2023-yil ©__”

NEFT-GAZ SANOATI MASHINA VA JIHOZLARINI TA'MIRLASH

FAN SILLABUSI

Bilim

sohalari: 700 000 - Muhandislik, ishlov berish va qurilish sohalari
Ta’lim

sohalari: 720 000 - Ishlab chigarish va ishlov berish sohalari

Magistratura
mutaxassisligi: 70720708 - Neft-gaz sanoati mashinalari va jihozlari



Qarshi — 2023

Fanning sillabusi 70720708 — “Neft-gaz sanoati mashinalari va jihozlari” magis-
tratura mutaxassisligi Malaka talablari, o quv rejasi va fanning namunaviy dasturiga aso-
san ishlab chigildi.

Tuzuvchi: X.K.Eshkabilov - “Texnologik mashinalar va jihozlar”
kafedrasi prof. v.b., t.f.n., dotsent

Fan sillabusi Qarshi muhandislik-igtisodiyot institutining “Texnologik mashinalar

2

va jihozlar” kafedrasining 2023-yil * dagi _ -sonli yig‘ilishida, “Neft
va gaz” fakulteti Uslubiy Komissiyasining 2023-yil “ dagi _ -sonli

yig‘ilishida muhokama gilingan va institut Uslubiy Kengashining 2023-yil “ ”

2

dagi __ -sonli yig‘ilishi qarori bilan o‘quv jarayonida foydalanishga tavsiya
etilgan.
O‘quv uslubiy boshqarma boshlig*i A.R.Mallayev
Fakulteti Uslubiy komissiyasi raisi F.l1.Murtazayev

Kafedra mudiri: F.E.Buronov



Fan/modul kodi | O‘quv yili Semestr(lar) ECTS - Kreditlar
NGSMJT1210 2022-2023, 1,2 10
2023-2024
Fan/modul turi Ta’lim tili Haftadagi dars soatlari
Tanlov O‘zbek 6,4
Auditoriya Mustaqil Jami
Fanning nomi mashg‘ulotlari ta’lim yuklama
1. (soat) (soat) (soat)
NEFT-GAZ SANOATI
MASHINA VA JIHOZ- 150 150 300
LARINI TA'MIRLASH

O¢qituvchi haqida ma’lumot

Kafedra nomi Texnologik mashinalar va jihozlar
O‘qituvchilar F.i.sh. Telefon ragami e-mail
Ma’ruzachi Eshkabilov +998977300927 | kholik@rambler.ru
Xoliqul
Karshiyevich
Amaliy Eshkabilov +998977300927 | kholik@rambler.ru
mashg‘ulot Xoliqul
Karshiyevich

1. Fanning mazmuni
1.1. Fanni o‘qitish maqsadi va vazifalari

Fanni o‘qitishdan maqsad — talabalarning neft va gaz quduglarini burglash, neft
va gaz gazib chiqgarish, tayyirlash va gayta ishlash texnologiyalarini amalga oshirish
uchun qo‘llaniladigan mashina va jihozlarni soz holatda bo'lishini ta’minlash hamda
nosozliklarini ta'minlash hagida mantigiy fikrlashini va ilmiy-texnik tafakkurini
rivojlantirish; o’zining fikr-mulohazalarini, xulosalarini asosli tarzda anig bayon
etishga o’rgatish; fan mazmuniga kiritilgan bo’limlardan egallagan bilimlari boyicha,
ko’nikma va malakalarini shakllantirish.

Fanning vazifasi — talabalarga neft va gaz quduglarini burglash, neft va gaz
qazib chiqarish, tayyirlash va qayta ishlashda qo‘llanilaigan mashinalar va jihozlarning
ishonchli ishlashini ta’'minlash uchun ularni ta’mirlash ishlsrini olib borish usullari va
jarayonlarini, mashinalar va jihozlarning ta’rga layogqatliligi, hamda aniglangan
nugsonlarni tiklash uchun gollaniladigan usullarni tanlash kabilarni o’rgatishdan
iborat.

Ushbu sillabus neft va gaz sanoatida qo‘llaniladigan mashina va jihozlarni
ta'mirlash texnologiyalari bo‘yicha ma’lumotlar asoslarida tuzilgan.



1.2. Fanning Oliy ta’lim asosiy ta’lim dasturi strukturasida tutgan o‘rni

Fan “Neft-gaz sanoati mashina va jihozlarini ta mirlash” magistratura
mutaxassisligi bo‘yicha magistrlar tayyorlashga yo‘naltirilgan bo‘lib, mutaxassislaik
0 quv rejasining tanlov fanlar blokiga Kiradi, neft va gaz sanoatida qo‘llaniladigan
mashina va jihozlarni ta’mirlash umumiy metodlarini, mexanizmlar va uzellarni ajratish
va yig'ish, konstruksiya elementlarining ish qobiliyatini tiklash uchun ta mirlash
texnologiyalarini go'llash orgali ularning uzoq muddat ishlash muddatini oshirish
bo'yicha talabalarning nazariy bilimlari va amaliy ko'nikmalarini o‘zlashtirishiga
garatilgan.

Fan magistratura talabasining umummadaniy va kasbiy kompetensiyalarini
shakllantirish bir gatorda ularning bakalavriat ta'lim yunalishi o'quv rejasi bo yicha
o‘rganiladigan Neft va gaz quduglarini burg ilash texnologiyasi va texnikasi, Neft va
gaz konlari mashina va jihozlari, Neft va gazni qayta ishlash texnologik jihozlari kabi
ixtisoslik fanlari bo‘yicha olgan bilimlarini jalb qilish orqali izoh etiladi.

Fan quyidagi yo‘nalishlarni yoritadi: texnologik jihozlarni ta’mirlash ishlarini
rejaashtirish va tashkil etish; jihozlarning ishonchliligi va ta’mir talabliligi; mashina
va jihozlarni ta’mirlashda qo‘llaniladigan meyoriy hujjatlar; ta’mirlash korxonasida
ishlab chigarish jarayonini tashkil etish; kapital ta’mirlash texnologik jarayoni
strukturasi; yeyilgan detallarni tiklash usullari; Tutashmalar detallarini ta’mirlash
texnologik jarayonlari; mashinalarni ta’mirlashda yakunlovchi operatsiyalar; kon
ishlab chigarish  texnologik jihozlarini ta’mirlash ishlarini tashkil etish;
xarakatlanuvchi qurilma va agregatlarni ta’mirlash; konlararo quvurlar va ularning
ish gobiliyatini ta’minlash; neft tayyorlash qurilmasi jihozlari nosozliklari va ularni
bartaraf etish; gazni dastlabki va kompleks tayyorlash qurilmalarida ta’mirlash
ishlarini olib boorish; neft va gazni qayta ishlash texnologik jihozlarini o‘rnatish;
qurilma va jihozlarni ishga tushirish-qo‘shi ishlari; jihozlarni ta’mirlash va
o‘rnatishda texnika xavfsizligi qoidalari.

Fanni o‘qitish o‘quv jarayonini tashkil etishning ma’ruza va amaliy mashg‘ulotlar
shakllarida texnologik jihozlarni ta mirlash texnologik jarayonlarini amalga oshirishni
ko‘zda tutadi. Bu turlarda bilim berish o‘quv filmlarini namoyish qilish orqali,
talabalarning mustaqil ishlarini bajarishlari va fan bo‘yicha maslahatlar bilan
to‘ldiriladi.

Fanning o‘quv dasturi bo‘yicha oraliq nazoratlar test ko‘rinishida, amaliy
mashg‘ulotlarini bajarish bo‘yicha og‘zaki savol-javob va oxirgi yakuniy nazorat ko‘zda
tutilgan.

2. Fanni o‘rganishning natijalari (shakllanadigan kompetensiyalar)
Fanni o zlashtirish natijasida talabada neft-gaz sanoati mashina va jihozlarini
ta'mirlash texnologiyalari va ularni amalga oshirish uchun qo‘llaniladigan usullar va
uslublar hagida, texnologik jihozlarni tashkil etuvchi elementlani ta mirlsh
texnologiyalari va ta'mirlashda qo llaniladigan asosiy va yordamchi moslamalar va



uskunalarning asosiy vazifalarini va ishlash prinsiplarini, neftgaz quduglarini
burg’ilash, mahsulotni gazib chigarish va tayyorlash, neft va gazni qgayta ishlash
sohalarida ishlatiladigan qurilma va jihozlarni ta'mirlash usullari va
texnologiyalarini, jihozlar konstruktiv bajarilishlari haqida tasavvurga ega bo‘lishi;
mantigiy fikrlashi va bu borada mustagil ravishda o'zining ta mirlash
texnologiyalarini magbullashtirish va rejalashtirish bo yicha ilmiy-texnik tafakkurini
rivojlantira olishi qobiliyati shakllanishi kerak. Mutaxassis:

bilishi kerak

- neft va gaz sohasida qo‘llanilaigan mashinalar va jihozlarni va ularni ta'mirlash
texnologiyalarini;

- mashinalar va jihozlarni tuzilishi va ishlash prinsiplari, ularda boradigan
jarayonlar va ishlash sharoitlariga ta’sir qiluvchi omillarni;

- mashinalar va jihozlarning ish gobiliyatini saqlash uchun magbul texnik xizmat
ko rsatish vat a mirlash usullarini tanlashni;

- ta'mir turiga va hajmiga garab ta mirlash usullarini tanlash va uni amalga
oshirish;

- jihozlar va qurilmalarning konstruktiv tuzilishlariga bog'lig ravishda ularni
gismlarga ajratish va yigish ishlarini mustaqil bajarishni;

- qurilmalarda boradigan jarayonlarni va unga ta'sir etuvchi omillar natijasida
yuzaga keladigan nugsonlar va nosozliklarni.

talaba bilimga ega bo‘lishi kerak:

- neft va gaz sohasida qo‘llanilaigan mashinalar va jihozlarning asosiy
konstruktiv elementlari va ularning uzog muddat buzilmasdan ishlashiga ta'sir etuvchi
omillar to g risida;

- asosiy texnologik jihozlarni ta mirlash texnologiyalarini, ularni ta mirlash
usullari to g risida;

- ta'mirlash texnologiyalaridan foydalana olishni, mashinalar va jihozlarni
tashkil etuvch elementlarni tanlash to g risida;

- ta'mirlash turiga va hajmiga garab ta'mirlash shakllarini va magbul ta mir
usullarini tanlash to"g risida.

talaba ko nikmalarni egallashi kerak:

-neft va gaz texnologik qurilmalarida uchraydigan nosozliklar va ularni bartaraf
etish usullarini;

- mashinalar va jihozlarni o rnatish, ajratish va yig ish ko‘nikmalarini.

3. Ta’lim texnologiyalari va metodlari
- informatsion-rivojlantiruvchi texnologiyalar, bilimlar tizimini shakllantirishga,
yodda saqglash va ulardan foydalanishga yo‘naltirigan. Ma’ruzalarni tashkil etish va
o‘qish hamda amaliy mashg‘ulotlarni o‘tkazish metodlari, sohaga tegishli adabiyotlar
va davriy nashrlarni mustaqil o‘rganish, bilimlarni mustaqil ravishda boyitish uchun



zamonaviy informatsion texnologiyalarni qo‘llash, shu jumladan axborotlarning
texnik va elektron vositalaridan foydalanish, internet resurslariga murojaat qilish;

- shaxsga yo‘naltirilgan ta’lim texnologiyalari, o‘quv jarayoni mobaynida ta’lim
oluvchilarning turli xildagi qobiliyatlarini hisobga olishni ta’minlovchi, ularning
individual qobiliyatlarini rivojlantirish uchun zaruriy sharoitlarni ta’minlovchi, o‘quv
jarayonida ta’lim oluvchining faolligini rivojlantiruvchi. Shaxsga yo‘naltirilgan
ta’lim texnologiyalari o‘qituvchi va talabaning o‘zaro individual tezkor-so‘rov
muloqotida, individual uyga berilgan topshiriglarni bajarishlarida, o‘ta murakkab va
munozarali masalalarni yechishlarda, haftalik maslahatlar davomida amalga
oshiriladi.

O‘quv jarayonini tashkil etishda faol va interaktiv ta’lim metodlari: dialog,
suhbat, guruhlarda va Kkichik guruhlarda ishlash kabilardan foydalaniladi.
Ma’ruzalarni o‘qishda multimediya texnologiyalarini qo‘llash va elektron modulli
majmualardan foydalanish nazarda tutiladi. Talabalarning auditoriyadan tashqari
mustaqil ishlashlari institut axborot-resurs markazlari, o‘quv zallari, Internet tarmog‘i
resurslari va institut lokal tarmoglari resurslaridan foydalanilgan holda amalga
oshiriladi.

Fan bo‘yicha amaliy mashg‘ulotlarni o‘tishda texnologik qurilmalarning mavjud
maketlaridan, texnologik qurilma, apparat va uskunalarning namunalaridan va boshga
turdagi yig‘ma birliklar tuzilishi, ishlash prinsiplarini o‘rganish bilan bir gatorda
ularning mustahkamlik ko‘rsatkichlarini aniglash va ishlash samaradorliklarini
o‘rganish bo‘yicha misol va masalalar yechiladi.

Auditoriya mashg‘ulotlari ma’ruza shaklida PK va videoproyektorlardan
foydalangan holda, amaliy mashg‘ulotlar “Texnologik mashinalar va jihozlar”
kafedrasi amaliy mashg‘ulotlari xonalarida, stendlaridan, maketlardan, girqimli
modellardan, asl namunalardan foydalaniladi.

Talabalarning mustaqil ta’limi amaliy mashg‘ulotlarga tayyorgarlik, mustaqil
ta’lim bo‘yicha mavzularni o‘zlashtirishlari kabilarni nazarda tutadi. Mustaqil ishlar
nazorati hamda uning bajarilishi va rasmiylashtirishlar bo‘yicha o‘qituvchining yordami
maslahatlar shaklida olib boriladi. Talabalar kafedra tomonidan ishlab chigilgan
mustaqil ishlar mavzulari bo’yicha individual ravishda mustaqil ishlarini bajaradi va uni
baholash berkitilgan rahbar o gituvchi tomonidan amalga oshiriladi.

4. Fan tarkibi
4.1. Ma’ruza mashg‘ulotlari

T/r Mavzular nomi Soat
1 2 3
1-semestr

1- Modul. Texnologik jihozlar ish qobiliyatini ta’minlash va
ta’mirlash ishlarini tashkil etish

Kirish. Fanning maqgsadi va vazifalari. Ta’mirlash ishlarini
tashkil etish




2 |Ta’mirlashni rejalashtirish 2
3 | Jihozlarning ishonchliligi va ta’mir talabliligi 2
4 | Detallarni tiklash 2
5 | Ta’mirlash operatsiyalari 2
6 | Korpus va korpus bo‘lmagan detallarni ta’mirlash 2
7 Mashina va jihozlarni ta’mirlashda qo‘llaniladigan meyoriy 9
hujjatlar
2-Modul. Burg‘ilash jihozlarini ta’mirlashni tashkil etish va 9
ta’mirlash texnologiyalari
8 | Burg‘ilash jihozlarini ta’mirlashni tashkil etish 2
9 | Ta’mirlash korxonasida ishlab chigarish jarayonini tashkil etish 2
10 | Kapital ta’mirlash texnologik jarayoni strukturasi 2
11 | Kapital ta’mirlash texnologik jarayoni strukturasi 2
12 | Yeyilgan detallarni tiklash usullari 2
13 | Detallarni payvandlash usulida ta’mirlash 2
14 | Detallarni turli usullarda ta’mirlash 2
3-Modul. Burg‘ilash  jihozlari detallarini  ta’mirlashning
namunaviy texnologik jarayonlari
15 | Tutashmalar detallarini ta’mirlash texnologik jarayonlari 2
16 | Yirik o‘lchamli detallarni ta’mirlash 2
17 | Mashinalarni ta’mirlashda yakunlovchi operatsiyalar 2
18 | Burg‘ilash jihozlari aloxida turlarini ta’mirlash 2
19 | Burg‘ilash jihozlari aloxida turlarini ta’mirlash 2
20 | Burg‘ilash jihozlari aloxida turlarini ta’mirlash 2
4-Modul. Neft va gaz gazib chigarish korxonalarida texnologik
jihozlarini ta’mirlash ishlarini tashkil qilish
Kon ishlab chigarish texnologik jihozlarini ta’mirlash ishlarini
21 . 2
tashkil etish
22 | Neftgaz konlari jihozlarini tiklash 2
23 | Kon ishlatish jihozlarini ta’mirlash 2
24 | Kon xo°‘jaligi jihozlarini ta’mirlash 2
25 | Rezervuarlarni o‘rnatish va ta’mirlash 2
26 | Xarakatlanuvchi qurilma va agregatlarni ta’mirlash 2
27 | Konlararo quvurlar va ularning ish gobiliyatini ta’minlash 2
28 | Quvurlar armaturasini ta’mirlash 2
29 N(_afr'i tayyorlash qurilmasi jihozlari nosozliklari va ularni bartaraf 2
etis
Gazni dastlabki va kompleks tayyorlash qurilmalarida ta’mirlash
30 | . o . 2
ishlarini olib borish
Jami 60
2-semestr
5-Modul. Neft va gazni gayta ishlash texnologik jihozlarini
ta’mirlash texnologiyalari
31 Neft va gazni gayta ishlash texnologik jihozlarini ta’mirlashni 2

tashkil etish




1 2
32 | Ta’mirlashda tarmoqlangan rejalashtirish va boshqarish
33 | Ta’mirlash ishlarida qo‘llaniladigan operatsiyalar
34 | Nometall materiallarni ta’mirlash operatsiyalari
35 | Shisha va rezina buyumlarni ta’mirlash
36 | Issiqlik almashinish apparatlarini ta’mirlash
37 | Kolonnali apparatlarni ta’mirlash
38 | Saglash idishlarini ta’mirlash
39 | Nasos — kompressor jihozlarini ta’mirlash
6-Modul. Neft va gazni qayta ishlash texnologik jihozlarini
o‘rnatish
40 | Jihozlarni o‘rnatish ishlari
41 | Rezervuarlarni o‘rnatish
42 | Nasoslar va kompressorlani o‘rnatish
43 | Quvurlarni o‘rnatish
44 | Qurilma va jihozlarni ishga tushirish-qo‘shish ishlari
45 | Ta’mirlash ishlarida texnika xavfsizligi ishlari
Jami
Hammasi
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Ma’ruza mashg‘ulotlari mavzulari:
1-semestr

1-Modul. Texnologik jihozlar ish qobiliyatini ta’minlash va ta’mirlash
ishlarini tashkil etish

1-Mavzu. Kirish. Fanning maqsadi va vazifalari. Ta’mirlash ishlarini
tashkil etish.

Korxonalarda ta’mirlash ishlarini boshqgarish strukturasi. Texnik Xxizmat
ko‘rsatish va ta’mirlash ishlarini bajarishda kuyidagi (rus tilidagi nomlangan) xujjatlar.
Atamalar va ifodalar. Ishlab chigarish bazasi. Joriy, o'rta va kapital tamirlash.
Ta’mirlash asosiy ishlab chiqarish jarayonlarini tashkil etish usullari.

2-Mavzu. Ta’mirlashni rejalashtirish

Ta’mirlashni rejalashtirish. TXK va ROT dasturi. Mehnat sarfining ta’mir turlari
bo‘yicha tagsimlanishi. Tarmoqli rejalashtirish va boshqarish. Tarmoqlangan grafik.
Ta’mir takti. Mehnatni tashkil qilish shakllari. Mashina va jihozning ta’mirlashda
bo‘lish davomiyligi. Ta’mir sikli grafigi. Ta’mirlash fronti.

3-Mavzu. Jihozlarning ishonchliligi va ta’mir talabliligi

Jihozlar va ular elementlarining yeyilishi. Yeyilish turlari. Jihozlar ishonchliligi.
Ishonchlilik asosiy ko‘rsatkichlari va atamalar. Xossalar. Jihozlarning ta’mir talabligi.

4-Mavzu. Detallarni tiklash

Detallarda uchraydigan nugsonlarning kelib chigish sabablari. Detallarni tiklash
usullari. Payvandlash va payvandlab o‘stirish. Metall bilan qoplash. Elektrolit tiklash
usullari. Plastik deformatsiya bilan tiklash. Ta’imrlash o‘lchamlari bo‘yicha tiklash.

5-Mavzu. Ta’mirlash operatsiyalari



Mashina va jihozlarni qismlarga ajratish va yig‘ish. Aylanuvchi detallarni
balansirovka gilish. Remont ishlarida nazorat va sinov ishlari. Ta’mirlash ishlarini
mexanizatsiyalash.

6-Mavzu. Korpus va korpus bo‘lmagan detallarni ta’mirlash

Jihoz korpusini ta’mirlash. Chuyan korpus detallarni ta’mirlash. Korpus
bo‘lmagan detallarni ta’mirlash. Vallarni ta’mirlash. Podshipniklarni ta’mirlash. Tishli
ilashmalar detallarini ta’mirlash. Muftalarni ta’mirlash. Qo‘zg‘almas birikmalarni
ta’mirlash.

/-Mavzu. Mashina va jihozlarni ta’mirlashda qo‘llaniladigan meyoriy
hujjatlar

Davlat va soha standartlari. Standartlar mazmuni. Ta’mirlash hujjatlari ro‘yxati.
Texnologik hujjatlar.

2-Modul. Burg‘ilash jihozlarini ta’mirlashni tashkil etish va ta’mirlash
texnologiyalari

8-Mavzu. Burg‘ilash jihozlarini ta’mirlashni tashkil etish

Burg‘ilash korxonalarida ta’mirlash ishlarini boshqarish strukturasi. Ishlab
chigarish bazasi funksiyalari. Joriy, o‘rta va kapital ta’mirlashni tashkil etish.
Ta’mirlash ishlarini tashkil etish. Tarmogqli rejalashtirish tizimi va ta’mirlashni
boshgarish.

9-Mavzu. Ta’mirlash korxonasida ishlab chiqarish jarayonini tashkil etish

Ta’mirlash jarayoni asosiy parametrlari. Mehnatni tashkil etish shakllari.
Mashina yoki agregatning ta’mirlashda bo‘lish vaqti. Ta’mirlash sikli grafigi.
Ta’mirlash fronti. Tarmoqlanish grafigini qurish qoidalari.Tarmoqlangangan grafikni
ishlab chiqish bosqichlari. Tarmoqlangan grafik asosida ta’mirlash ishlarini
boshgarish.

10-Mavzu. Kapital ta’mirlash texnologik jarayoni strukturasi

Detallarda uchraydigan nugsonlar. Texnik nazorat shakllari, turlari va usullari.
Individual va agregat ta’mirlash usullari. Jihozlarni ta’mirlashga topshirguncha
tayyorlash ishlari. Jihozlarni tashqgi yuvish. Uzellar va detallarni yuvish. Yuvuvchi
eritmalar bilan ishlash qoidalari. Jihozlarni gismlarga ajratish. Detallarni ajratishda
belgilash.

11-Mavzu. Kapital ta’mirlash texnologik jarayoni strukturasi

Namunaviy birikmalarni ajratish texnologiyalari. Detallarni shikastlamasdan
nazorat qilish. Shikastlamasdan nazorat qilish xususiyatlari va qo‘llaniladigan
vositalar. Sirtni nazoratga tayyorlash. Nugsonlarni aniglashning magnitkukunli,
rentgen, radioaktiv, gidravlik va pnevmatik usullari.

12-Mavzu. Yeyilgan detallarni tiklash usullari

Burg‘ilash jihozlari ishqalanish sirtlari yeyilishi va yeyilgan sirtlarni tiklash
usullari. Detallarni ta’mirlash usullari tasnifi. Detallarni mexanik ishlov berib
ta’mirlash. Ta’mir o‘lchami bo‘yicha detallarni tiklash. Qo‘shimcha ta’mir detallari
usuli. Detal gismini almashtirish usuli.

13-Mavzu. Detallarni payvandlash usulida ta’mirlash.

Qo‘lda va mexanizatsiyalashgan usullarda payvandlash. Qo‘lda gazli muhida
payvandlash. Qo‘lda elektr-yoy usulida payvandlash. Flyus ostida avtomatik elektryoy
usulida eritib goplash. Himoya gazlari muhitida eritib qoplash. Ishgalanishda metall
bilan goplash.



14-Mavzu. Detallarni turli usullarda ta’mirlash

Detalllarni metallizatsiya usulida tiklash. Detallarni elektrolit va kimyoviy
goplamalar bilan goplash. Temirlash, mislash va nikellash usullari. Kavsharlab tiklash.
Polimer materiallar qo‘llash bilan ta’mirlash. Yeyilgan detallarni tiklashning magbul
usullarini tanlash.

3-Modul. Burg‘ilash jihozlari detallarini ta’mirlashning namunaviy
texnologik jarayonlari

15-Mavzu. Tutashmalar detallarini ta’mirlash texnologik jarayonlari

Val sinfidagi detallarni ta’mirlash. Vtulka sinfidagi detallarni ta’mirlash.
Sirpanish podshipniklarini ta’mirlash. Disk sinfidagi detallarni ta’mirlash. Tishli
g‘ildiraklarni ta’mirlash. Zanjirli uzatma g‘ildiraklarini ta’mirlash.

16-Mavzu. Yirik o‘lchamli detallarni ta’mirlash

Yirik o‘lchamli qo‘zg‘aluvchan va qo‘zg‘almas detallar. Rotor staninasi va
stolini ta’mirlash. Burg‘ilash nasosi kreytskopf korpusini ta’mirlash.Burg‘ilash nasosi
klapanlar qutisini ta’mirlash. Turbobur korpusini ta’mirlash.

17-Mavzu. Mashinalarni ta’mirlashda yakunlovchi operatsiyalar

Detallarni komplektlash (jamlash). Detallar va uzellarni balansirovkalash.
Jihozlarni yig‘ish. Ta’mirlangan detallarni chiniqtirish va sinash. Ta’mirlangan
jihozlarni buyash. Ta’mirlashdan so‘ng konservatsiya qilish va upakovkalash.

18-Mavzu. Burg‘ilash jihozlari aloxida turlarini ta’mirlash

Burg‘ilash chig‘irlarini ta’mirlash. Reduktorlarni va tezliklar qutisini ta’mirlash.
Kronblok va tal bloklarini ta’mirlash. Ilgaklarni ta’mirlash. Rotorlarni ta’mirlash.
Vertlyugarni ta’mirlash.

19-Mavzu. Burg‘ilash jihozlari aloxida turlarini ta’mirlash

Burg‘ilash nasoslarini ta’mirlash. Avtomatik burg‘ilash kalitlarni va pnevmatik
panasimon ushlagichlarni ta’mirlash. ASP mexanizmlarini ta’mirlash. Preventorlarni
ta’mirlash.

20-Mavzu. Burg‘ilash jihozlari aloxida turlarini ta’mirlash

Remont turboburov. Burg‘ilash quvurlarini ta’mirlash. Pnevmatik boshgaruv
tizimlari  qurilmalarini  ta’mirlash.  Boshqaruv  qurilmalarini  ta’mirlash.
Kompressorlarni  boshqarish  avtomatik  qurilmalarini  ta’mirlash.  Porshenli
kompressorlarni ta’mirlash.

4-Modul. Neft va gaz gazib chigarish korxonalarida texnologik jihozlarini

ta’mirlash ishlarini tashkil qilish

21-Mavzu. Kon ishlab chiqarish texnologik jihozlarini ta’mirlash ishlarini
tashkil etish.

Texnik xizmat ko‘rsatish va ta’mirlash ishlarini bajarishda amal qgilinadigan
hujjatlar. Qo‘llaniladigan meyoriy manba’lar. Atamalar va ifodalar. TXK va ROT
dasturi. Mehnat sarfining ta’mir turlari bo‘yicha taqsimlanishi. Yemiruvchi muhit
sharoitida uskunaning ishlashi. Kon uskunalarini ta’mirlash va ishdan to‘xtatishdagi
vaqt meyorlari.

22-Mavzu. Neftgaz konlari jihozlarini tiklash

Kon jihozlarini gismlarga ajratish. Silintrik taranglikli birikma. Texnik nazorat,
saralash, belgilash va nugsonlar ro‘yxatini tuzish. Ta’mirlangan neftgaz konlari
jihozlarini yig‘ish. Detallarni yig‘ish texnologiyasi. Yig‘ish sifatini nazorat qilish va
mashinalarni chiniqtirish.



23-Mavzu. Kon ishlatish jihozlarini ta’mirlash

Favvora armaturasini ta’mirlash. Quduqglarni kompressor usulida ishlatish
jihozlarini ta’mirlash. Shtangali chuqurlik nasslarini ta’mirlash. Botma markazdan
gochma nasoslarni ta’mirlash.

24-Mavzu. Kon xo‘jaligi jihozlarini ta’mirlash

Guruhiy o‘lchash qurilmalarida va o‘lchash trapi germetikligini ta’minlash.
Yuqori bosimli gaz separatorlari, tindirgichlar nugsonlarini bartaraf etish.
Nosozliklarini bartaraf etish va ta’mirlash uchun rejalashtirilgan meyoriy vagqtlar.

25-Mavzu. Rezervuarlarni o‘rnatish va ta’mirlash

Rezervuarlarni o‘rnatish. Rezervuarlar va separatorlarda sodir bo‘ladigan
nugsonlar. Yuzaga kelish sabablari va ta’mirlash tadbirlari. Rezervuarlar va
separatorlar yordamchi jihozlarini ta’mirlash.

26-Mavzu. Xarakatlanuvchi qurilma va agregatlarni ta’mirlash

Xarakatlanuvchi agregatlar. Ko‘targichlar. Yuvuvchi agregatlar. Ularda
uchraydigan nosozliklar. Nosozliklarni bartaraf etish usullari.

27-Mavzu. Konlararo quvurlar va ularning ish qobiliyatini ta’minlash.

Yer osti va usti quvurlari korroziyasi. Korroziya tezliliga tashqgi va ichki
muhitning ta’siri. Quvurlarda yuzaga keladigan nuqgsonlarni aniglash. Nugsonlarni
bartaraf etish uchun ta’mirlash ishlarini olib borish.

28-Mavzu. Quvurlar armaturasini ta’mirlash

Quvurlar armaturasi. Quvurlar armaturasidan foydalanishda nugsonlar.

29-Mavzu. Neft tayyorlash qurilmasi jihozlari nosozliklar

Neft tayyorlash qurilmasi jihozlarida uchraydigan nugsonlar. Nugsonlarni
aniglash va bartaraf etish usullari. Gorizontal va verikal sepraratorlarda uchraydigan
nugsonlar. Nugsonlarni bartaraf etish uchun ta’mirlash ishlarini olib borish.

30-Mavzu. Gazni dastlabki va kompleks tayyorlash qurilmalarida
ta’mirlash ishlarini olib borish

Gazni dastlabki tayyorlash qurilmalarida sodir bo‘ladigan nosozliklar va ularni

bartaraf etish. Gazni kompleks tayyorlash qurilmalarida sodir bo‘ladigan nosozliklar va
ularni bartaraf etish. Separatorlarda yuzaga keladigan nugsonlar, ularning oldini olish va
bartaraf etish usullari.

2-semestr

5-Modul. Neft va gazni qayta ishlash texnologik jihozlarini ta’mirlash
texnologiyalari

31-Mavzu. Neft va gazni qayta ishlash texnologik jihozlarini ta’mirlashni
tashkil etish

Ta’mirlash xizmatini tashkil etish. Markazlashgan, markazlashmagan va aralash
ta’mirlash tizimlari. Ta’mirlashga to‘xtatish. TXK va ROT tizimlari. Ta’mirlashni
rejalashtirish uchun meyorlar. Ta’mirlashda mehnat hajmi. ROT tizimini
takomillashtirish asosiy yo‘nalishlari.

32-Mavzu. Ta’mirlashda tarmoqlangan rejalashtirish va boshqarish

Ta’mirlash uchun tarmoqlangan grafikni tuzish. Ta’mirlash texnologiyasi
tarmoglangan modeli. Tarmoglangan grafikni magbullashtirish. Operativ boshqgarish.
Ta’mirlash xizmati boshgarish tizimini avtomatlashtirish, magbullashtirish.

33-Mavzu. Ta’mirlash ishlarida qo‘llaniladigan operatsiyalar



Uzellarni ko‘tarish va ko‘chirish. Yuvish. Taranglikli o‘tqazishni ajratish.
Rezbali birikmalarni yig*ish-ajratish.

34-Mavzu. Nometall materiallarni ta’mirlash operatsiyalari

Plastmassalar. Plastmassa detallarni payvandlash. Yelimlash. Plastmassa
qoplamalarni qo‘llash.

35-Mavzu. Shisha va rezina buyumlarni ta’mirlash

Silikat shisha quvurar. Quvurlarni kesish va teshish. Rezina buyumlarni
ta’mirlash. Kompressor zichlamalarini ta’mirlash. Teri manjetalarni ta’mirlash.
Fundamentlarni ta’mirlash.

36-Mavzu. Issiglik almashinish apparatlarini ta’mirlash

Issiglik almashinish apparatlarining asosiy konstruktiv kamchiliklari. Issiglik
almashinish apparatlarini ta’mirlash jarayoni. Quvurlarni tozalash. Ta’mirlash ishlarida
qo‘llaniladigan moslabalar.

37-Mavzu. Kolonnali apparatlarni ta’mirlash

Kolonnali apparatlarni ta’mirlashning. Kolonna korpusi va uni tashkil etuvchi
detallarni ta’mirlash. Kolonnali apparatlarni ta’mirlashdan so‘ng sinash.

38-Mavzu. Saqlash idishlarini ta’mirlash

Saqlash idishlarida yuzaga keladigan nugsonlar. Yuqori pog‘onalarni ta’mirlash.
Yugqori pog‘onani almashtirish. Idish tubidagi bo‘rtmalarni ta’mirlash.

39-Mavzu. Nasos — kompressor jihozlarini ta’mirlash

Nasos kompressor jihozlarini ta’mirlash

6-Modul. Neft va gazni qayta ishlash texnologik jihozlarini o‘rnatish

40-Mavzu. Jihozlarni o‘rnatish ishlari

Jihozlarni o‘rnatishga tayyorlash. Bajariladigan asosiy ishlar. Jihozlarni
fundamentlarga o‘rnatish.

41-Mavzu. Rezervuarlarni o‘rnatish

Rezervuarlarni tayyorlash. Rezervuarlar uchun materiallar. Rezervuarlarni
o‘rnatish.

42-Mavzu. Nasoslar va kompressorlani o‘rnatish

Nasoslar va kompressorlarni o‘rnatish

43-Mavzu. Quvurlarni o‘rnatish

Quvurlarni o‘rnatish. Quvur armaturalarini biriktirish.

44-Mavzu. Qurilma va jihozlarni ishga tushirish-qo‘shish ishlari

Qurilma va jihozlarni ishga tushirish-qo‘shi ishlari

45-Mavzu. Ta’mirlash ishlarida texnika xavfsizligi ishlari

Jihozlarni ta’mirlash va o‘rnatishda texnika xavfsizligi qoidalari.

4.2. Amaliy mashg‘ulotlar

T/r Mavzular nomi Soat
1 2 3
1-semestr
1 1-amaliy topshiriq. Mehnat sarfining ta’mir turlari bo‘yicha | 2

tagsimlanishi o‘rganish
5 2-amaliy topshirig. Jihozlar elementlarining yeyilishi turlarini | 2

o‘rganish




1 2 3

3 3-amaliy topshiriq. Payvandlash va payvandlab o‘stirish usullarida | 2
ta’mirlash texnologiyasini o‘rganish

4 4-amaliy topshiriq. Tarmoqlangangan grafikni ishlab chigish| 2
bosqichlarini o‘rganish

5 5-amaliy topshirig. Texnik nazorat shakllari, turlari va usullarini | 2
o‘rganish

6 6-amaliy topshirig. Detallarni mexanik ishlov berib ta’mirlashni | 2
o‘rganish

. 7-amaliy topshirig. Detallarni payvandlash usulida ta’mirlashni | 2
o‘rganish

8 | 8-amaliy topshiriq. Val sinfidagi detallarni ta’mirlashni o‘rganish 2

9 9-amaliy topshirig. Kronblok va tal bloklarini ta’mirlash | 2
texnologiyasini o‘rganish

10 10-amaliy topshirig. Preventorlarni ta’mirlash texnologiyasini | 2
o‘rganish

11 11-amaliy topshirig. Kon uskunalarini ta’mirlash va ishdan| 2
to‘xtatishdagi vaqt meyorlari ni o‘rganish

12 12-amaliy topshiriq. Shtangali chuqurlik nasslarini ta’mirlashni | 2
o‘rganish

13 13-amaliy topshiriq. Rezervuarlar va separatorlarda sodir| 2
bo‘ladigan nugsonlarni o‘rganish

14 14-amaliy topshiriq. Yer osti va usti quvurlari korroziyasini | 2
o‘rganish

15 15-amaliy topshiriq. Separatorlarda nugsonlarni aniglash va| 2
bartaraf etish usullarini o‘rganish

Jami 30
2-semestr

16 16-amaliy topshirig. Ta’mirlash uchun tarmogqlangan grafikni| 2
tuzish

17 17-amaliy  topshiriq.  Taranglikli  o‘tqazishni  ajratishda| 2
qo‘llaniladigan moslamalarni o‘rganish

18 18-amaliy topshiriq. Issiglik almashinish apparatlarini ta’mirlash | 2
texnologiyasini o‘rganish

19 19-amaliy topshirig. Kolonna korpusi va uni tashkil etuvchi| 2
detallarni ta’mirlash texnologiyasini o‘rganish

20 | 20-amaliy topshiriq. Jihozlarni o‘rnatishda hisoblashlar 2

21 | 21-amaliy topshiriq. Rezervuarlarni o‘rnatish jarayonini o‘rganish 2




1 2 3
99 22-amaliy topshirig. Quvur armaturalari detallarini ta’mirlash | 2
texnologiyasini o‘rganish
93 23-amaliy  topshiriqg. Jihozlarni ta’mirlashning zamonaviy | 2
texnoogiyalarini o‘rganish
Jami 16
Hammasi 46
4.2. Laboratoriya mashg‘ulotlari
T/r Mavzular nomi Soat
1 2 3
2-semestr
1 | 1l-laboratoriya mashg‘uloti. Kon jihozlari uchun rejali

ogohlantiruvchi ta’mirlash grafigini tuzish

2 | 2-laboratoriya mashg‘uloti. Qurilma jihozlari detallari nugsonlari
gaydnomasini tuzish

3 | 3-laboratoriya mashg‘uloti. Taranglikli o‘tqazishni ajratish| 2
texnologiyasini o‘rganish

4 | 4-laboratoriya mashg‘uloti. Plastmassa detallarni payvandlash | 2
texnologiyasini 0 rganish

5 |5-laboratoriya mashg‘uloti. Issiglik almashinish apparatlari| 2
quvurlarini tozalash texnologiyasini o‘rganish

6 | 6-laboratoriya mashg‘uloti. Kolonna korpusi va uni tashkil etuvchi | 2
detallarni ta’mirlash texnologiyasini o‘rganish

7 | 7-laboratoriya mashg‘uloti. Quvur armaturalarini ajratish va| 2

yig‘ish operatsiyalarini o‘rganish

Jami 14

4.4, Kurs ishi (loyihasi) bo‘yicha ko‘rsatma va tavsiyalar
Fan bo yicha kurs ishi (loyihasi) namunaviy o‘quv rejada ko zda tutilmagan.

4.5. Mustaqil ta’lim va mustaqil ishlar

1-semestr
1. Ta’mirlash asosiy ishlab chiqarish jarayonlarini tashkil etish usullari.

2. Tarmogqli rejalashtirish va boshgarish.

3. Ishonchlilik asosiy ko‘rsatkichlari va atamalar.

4. Detallarni tiklash usullari.

5. Aylanuvchi detallarni balansirovka qilish.

6. Korpus bo‘lmagan detallarni ta’mirlash. Vallarni ta’mirlash.




7. Ta’mirlash hujjatlari ro‘yxati. Texnologik hujjatlar.
8. Burg‘ilash korxonalarida ta’mirlash ishlarini boshqarish strukturasi.
9. Tarmoglangangan grafikni ishlab chigish bosgichlari.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217,
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

Texnik nazorat shakllari, turlari va usullari.

Detallarni shikastlamasdan nazorat qilish.

Detallarni mexanik ishlov berib ta’mirlash.

Flyus ostida avtomatik elektryoy usulida eritib qoplash.

Detallarni elektrolit va kimyoviy qoplamalar bilan goplash.

Val sinfidagi detallarni ta’mirlash.

Rotor staninasi va stolini ta’mirlash.

Ta’mirlangan detallarni chiniqtirish va sinash.

Kronblok va tal bloklarini ta’mirlash.

Avtomatik burg‘ilash kalitlarni va panasimon ushlagichlarni ta’mirlash.
Burg‘ilash quvurlarini ta’mirlash.

TXK va ROT dasturi. Mehnat sarfining tagsimlanishi.

Texnik nazorat, saralash, belgilash va nugsonlar ro‘yxatini tuzish.
Shtangali chuqurlik nasslarini ta’mirlash.

Yugori bosimli gaz separatorlari, tindirgichlar nugsonlarini bartaraf etish.
Rezervuarlar va separatorlarda sodir bo‘ladigan nugsonlar.
Xarakatlanuvchi agregatlar va ularda uchraydigan nosozliklar.

Yer osti va usti quvurlari korroziyasi.

Quuvurlar armaturasidan foydalanishda yuzaga keladigan nugsonlar.
Gorizontal va verikal sepraratorlarda uchraydigan nugsonlar.

Gazni dastlabki tayyorlash qurilmalarida sodir bo‘ladigan nosozliklar.

2-semestr
Markazlashgan, markazlashmagan va aralash ta’mirlash tizimlari.

Ta’mirlashni rejalashtirish uchun me yoriy hujjatlar.
Ta’mirlash texnologiyasi tarmoqlangan modeli.

Ta’mirlash xizmati boshqarish tizimini avtomatlashtirish.
Rezbali birikmalarni yig‘ish-ajratish.

Uzellarni ko‘tarish va ko‘chirish.

Plastmassa detallarni payvandlash.

Plastmassa qoplamalarni qo‘llash.

Rezina buyumlarni ta’mirlash.

Issiglik almashinish apparatlarining asosiy konstruksiyalari.
Issiglik almashinish apparatlarini ta’mirlash.

Kolonna korpusi va uni tashkil etuvchi detallarni ta’mirlash.
Kolonnali apparatlarni ta’mirlashdan so‘ng sinash.

Saqlash idishlari turlari va konstruksiyalari.

Saglash idishlarida yuzaga keladigan nugsonlarni ta’mirlash.
Nasos kompressor jihozlarini ta’mirlash



47. Jihozlarni fundamentlarga o‘rnatish.

48. Rezervuarlarni o‘rnatish.

49. Nasoslar va kompressorlarni o‘rnatish

50. Quvur armaturalarini biriktirish.

51. Qurilma va jihozlarni ishga tushirish-qo‘shi ishlari

52. Taranglikli o‘tqazishni ajratishda qo‘llaniladigan moslamalar.

53. Issiqlik almashinish apparatlarini ta’mirlash texnologiyalari.

54. Kolonna korpusi va uni tashkil etuvchi detallar materiallari.

55. Jihozlarni mustahkamlashda hisoblashlar.

56. Rezervuarlarni o‘rnatish jarayoninida qo'llaniladigan jihozlar.

57. Quvur armaturalari detallarida uchraydigan nugsonlar.

58. Jihozlarni ta’mirlashning zamonaviy texnoogiyalari.

59. Jihozlarni ta’mirlashda mexanizasiyalashtirish.

60. Jihozlarni ta’mirlash va o‘rnatishda texnika xavfsizligi qoidalari.

5. Kreditlarni olish uchun talablar

Fanga oid nazariy va uslubiy tushunchalarni to‘la o‘zlashtirish, tahlil natijalarini
to‘g‘ri aks ettira olish, o‘rganayotgan jarayonlar haqida mustaqil mushohada yuritish
va joriy, oralig nazorat shakllarida berilgan vazifa va topshiriglarni bajarish, yakuniy
nazorat bo‘yicha test topshirish.

O‘zlashtirishning joriy nazorati uchun baholash uchun — uchta oraliq (chegaraviy)
nazorat, nazoratlar test usulida o°tkaziladi. Yakuniy nazorat bo‘yicha o‘quv jarayoni
jadvaliga mos ravishda fanning barcha bo‘limlaridan test topshiradi. Talaba fanni 1- va
2-semestrlar mobaynida o‘zlashtirishi natijasida o‘quv yilining 1-semestrida 6 kredit, 2-
semestrida esa 4 kredit, fan bo‘yicha jami 10 kredit to‘playdi.
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Kirish

Zamonaviy neft va gaz csanoati korxonalari xalq xo‘jaligi uchun juda zarur
bo‘lgan ko‘p sonli mahsulotlarni olish uchun mo‘ljallangan murakkab texnologik
qurilma, mashina va uskunalar majmuasini aks ettiradi. Bu texnologik uskunalar kon-
struksiyasi va qo‘llanishi bo‘yicha turlicha bo‘lgan mashinalar, qurilmalar va transport
vositalarini, shuningdek, avtomatik rostlash va nazorat qilish vositalarini 0‘z ichiga
oladi. Bularning hammasi umumlashgan holda jihozlar deb ataladi.

Magsadli texnologik jarayonlarni olib borish uchun ishlatiladigan uskunalarni,
sanoatning turli sohalarida qo‘llanadigan tipik jihozlardan farqli o‘laroq texnologik yo-
ki asosiy deb ataladi.

Korxonalar tarkibiga uning normal faoliyatini ta’minlab turuvchi sexlar va
uchastkalar ham kiradi, vaholanki ular xom-ashyoni gayta ishlash va tayyor mahsulot
olish jarayonida bevosita ishtirok etmaydi. Ularga tovar, xom-ashyo va transport sexla-
ri, elektrotexnik va issiglik texnikasi uchastkalari, ta’mirlash va boshqa yordamchi
bo‘limlar kiradi. Bunday sexlar, uchastkalar va bo‘limlarning ishi ham umumiy va
maxsus tayinlangan turli xildagi jiholardan foydaanishga asoslangan.

Har qanday uskunaning doimiy ishga yaroqliligiga uni to‘g‘ri foydalanish va o‘z
vaqtida, sifatli ta’mirlash orqali erishiladi.

Muayyan ish parametrlari chegaralarida mashina va jihozlarni puxta va xavfsiz
ekspluatatsiya gilish — aniq, uskunalarni ishlatish va nazorati bo‘yicha ma’lum bir vag-
tda loyihalangan tadbirlarni o‘tkazish, shuningdek, zarur bo‘lgan ta’mirlash ishlarini
olib borish ishlarini qat’iy bajarilishi orqali amalga oshiriladi. Bu texnik-tashkiliy tad-
birlar majmuasi neft va gaz sanoatida rejali-ogohlantiruv ta’mirlash tizimi (ROT) yoki
jihozlarni ta’mirlash va texnik xizmat ko‘rsatish tizimi deb ataluvchi yagona tizimni
tashkil giladi.

Rejali-ogohlantiruv ta’mirlash yoki texnik xizmat ko‘rsatish va ta’mirlash tizim-
larini amalga oshirish uchun korxonalarda tegishli xizmatlar va bo‘limlari (bosh meXx-
anik, bosh energetik, nazorat-o‘lchov asboblari, arxitektura va qurilish va boshqgalar)
bor. Bosh mexanik bo‘limi xizmati (texnik va umumiy uskunalarning maxsus
bo‘lmagan) kommunikatsiya va transportning LOT tizimini ta’minlaydi, korxonada
bosh arxitektor yoki bosh quruvchi xizmatlari bo‘lmaganda esa — hamma bino, inshoot-
lar va yo‘llar ROT tizimini ta’minlaydi.

ROT tizimining yoki texnik xizmat ko‘rsatish va ta’mirlash tizimining asosiy
tarkibiy qismi bo‘lib mehnat va moddiy sarflarning asosiy gqismini mujassamlashtiru-
vchi — jihozlarni ta’mirlashni o‘tkazish va uni tashkil qilish hisoblanadi.

Ta’mirlashni tayinlash — bu uskunalarning samarali ekspluatatsiyasi va texnik-
iqtisodiy ko‘rsatkichlarning yuqori darajasiga erishishdir. Shu magsadda ta’mirlash bir
gancha ishlar majmuasini o‘z ichiga oladiki, bular — uskunalarning yemirilishi va
eskirishini to‘xtatishga yoki oldini olishga yo‘naltirilgandir. Shuningdek, uskunalarn-
ing ba’zi bir detallari va qismlari, materiallarining fizik-mexanik xossalarini va
shakllarini, o‘lchamlarini to‘liq yoki qisman qayta tiklash ishlari o‘tkaziladi. Barcha
uskunalar ham bundan mustasno emas.



1-Mavzu. Kirish. Ta’mirlash ishlarini tashkil etish.

1.1. Ymymnuii TymryHuyaaap

Tabmupain Ba MOHTaX UIUIAPUHUA TYFPU TAIIKWI KWJIUIIHUHT aCOCH — yJIapHU
TabMUpJAll Ba MOHTAX KWJIMII, KACM Ba JETaUIApHUHT y3apo YpHUH aJIMAIIUIIIH,
yHU(DUKAUICH Ba TYPKYMJIAIIHUHT WIFOP KYPUHHUIIMAATU TEXHOJIOTUSJIAPUHU
KYJUTall HeTU31a MaKCUMall MHTYCTPJIAIl TUPUII HYHAUIIN XUCOOIaHaIH.

Tabmupnam THU3MMUHU TaKOMWUIALITHPUII Ba HINYU-TABMUPIOBUYUIAPHUHT
unuiad YUKApUIIM YHYMAOPJIUTHMHU KYTapull Y4YyH 3axupa — HWHUPUK KOPXOHA,
KOMOHMHAT, XaTTO TEPPUTOPHs KUXATIAH OuUp-OMpura sSKUH Koujamran Oup Heya
3aBOJI Ba KOMOMHATIAp TabMUpJAIl UIUIAPUHN MapKa3JIaITUPUII XUCOOIaHAIN.

MapkaznamTupuin  —  MOJIUMA  Ba  MEXHAT  pecypciapuiaH  OKWJIOHA
dolimananumira, IMIYHUHTACK, MEXaHM3alMsUlalll  Ba  WHAYCTPIAIITHPUITHUHT
XapakaTyaH BOCUTAJApUHU YJIAPHUHT IOKOPHU camapajopiauruaa (oiirananran xoJja
KyJUtail MMKOHUHU Oepaau. 3axupa KUCMJIApUHU TalEplialllHu MapKas3JIallTHPHUII Ba
Oy acocia yCKyHallap, KUCMJIap Ba JCTAUIAPHUHT aJiMarlTUpuil (OHIU HETU3UHHU
SpATHUIl, aJIOXKUJIa KUCMIIap Ba JieTajiap Talépiaiiaa skouaard aerail TabMUpU OuiaH
OofrnuK OViran capgapuH MyMKUH Kajap KUCKapTUPHUII UMKOHUHHU Oepaju.

Tapmupnam wunuiapuga KyWuaard cTaHaapriapra MypaxaaT KuwinHaau (pyc
TUJIUA HOMJIAHTaH):

- TOCT 27727-88 Ileun WHIYKIIMOHHBIE CETEBOM YacTOTHI JHS IUIABKW AJTFOMUHMUSL.
HopmaTuBsl pacxojia sHepruuy;

- 'OCT 1497-84 Metaiuibl. MeTo/bI UCTIBITAHUM Ha pacTsKEHUE.

- TOCT 9454-78 Metauel. MeToa WCTIBITaHUSI HAa YAAPHOM M3TMO TP TOHMDKEHHBIX,
KOMHATHOM ¥ TIOBBIIIIEHHBIX TEMIIEpaTypax.

- TOCT 8479-70 1IukoBKM M3 KOHCTPYKIIMOHHOM YIJIEPOTUCTONM U JITUPOBAHHOW CTaJIH.
OOr111e TEXHUUECKUE YCIIOBHSL.

- TOCT 5520-79 IlpokaT JUCTOBOM W3 YIVIEPOAUCTOM, HHU3KOJECTMPOBAHHOW M
JIETUPOBAHHOM CTaJM JJIsI KOTJIOB M COCY/IOB, pabOTArOIIMX IMOJ| JABJICHUEM. TeXHHYeCKue
YCIIOBUSL.

- TOCT 8733-74 TpyOsbl cTasibHbIE OECIIOBHBIE XOJIOAHO-AC(POPMUPOBAHHBIE U TEILIO
nehopMUpoBaHHbIE. TeXHUIECKUE TPEOOBAHKSI.

-T'OCT 10006-80 Tpy0Os1 MeTaruTMueckre. MeTo] UCTIHITaHHS HA PACTSKEHHE.

- 'OCT 9012-59 Metammueckue. Metoa nuamepeHus TBepocT o bpunento.

- TOCT 7565-81 UYyryH, ctans u cmiaBsl. Meton otOopa mpod A ONpeiesieHUs
XUMHUYECKOTO COCTABA.

- T'OCT 6996-66 CpapHble coequHeHHs. MeTo bl OnpeieieH!s MEXaHUYECKUX CBOMCTB.

- TOCT 8732-78. TpyOsl cranbHble O€CIIOBHBIE TOpsueaedhOpMUPOBAHHBIC.
CopTrameHT.

- T'OCT 2999-75. MeTtamibl u cruiaBbl. MeTon u3aMepeHus TBEpA0CTH 1o Bukkepcy.

- 'OCT 23055-78. Koutponb Hepazpymatroumid. CBapka METaajIoB IIaBICHUEM
Knaccudukaruss cBapHBIX COCIMHEHWH TIO pe3ynbTaraMm  paguorpapudecKkoro
KOHTPOJISL.

I'OCT 427-75. JluHeiiku wu3MEpUTENbHbBIE METaNIMuecKue. TeXHUYeCKue
YCJIOBHUSL.



I'OCT 17410-78. Kontpons Hepaspymawmuil. TpyOsl MeTainueckue
OecCILIOBHBIE IIWIMHIpUYEeCKHEe. MeTOo bl yIbTPa3BYKOBOH 1€(EKTOCKOMUU.

I'OCT 380-2005. Ctans yriaepoauctas 0ObBIKHOBEHHOTO KauecTBa. Mapka.

I'OCT 1050-88. IlpokaTt copTOBOil, KATUOPOBAHHBIHN, CO CHEHAIBHON OTIEIKON
MOBEPXHOCTH W3 YIJIEPOAUCTON KAYECTBEHHON KOHCTPYKUMOHHOW cTanu. OOmue
TEXHUYECKHUE YCIOBUS.

I'OCT 4543-71. Ilpoxkat w13 JErMpOBAHHOM KOHCTPYKIIMOHHOM CTaJIH
TEXHUUYECKHUE YCIOBUSI.

KMK 2.05.06-97. MarucrtpanbHbie TpyOONIPOBOABI. Y TBepKIAECHBI
I'ockomapxurekrcTpoem PVY3. oT 16.03.98 . Ne 25.

KMK 3.06.08-96. MarucTtpanbHble TPyOOIIPOBOIBI. ITpaBuna
IPOM3BOJICTBA U pUEMKHU pa0or. Y TBepKaeHbI
I'ockomapxurekrctpoem PY3 ot 16.03.98 r. Ne 25.

«IlonoxxeHne o MOpAKE MPOJJIECHUS pecypca JIUHEHHOW YacTH MarucTpaiHbIX
razornpoBonoBy. YTBepxkaeHsl AK «Y3rpancras» Ne 537 ot 10.09.10 1.

«HedT Ba ra3z umuad nykapuil KOpXOHATIAPU XOJUMIIAPH YUYYH Maxcyc KUHUM,
Maxcyc Tmoiab3an Ba Oomika sKkka TapTUOJa XMMOSJIAHWII BOCHTAJIAPUHU Oemy
Gepuiira oM HAMYHABHH MebEpiap». Y30ekucTon PecnyGmkacy MeXHAT Ba aXONHHH
wKTUMouii Mmyxodasza kuum BasupuauHr 2010 #wn 20 uronparu 138-b connu Oyiipyru
OWiIaH TacAWKJIAHTaH Ba V3P Annus Bazupauruga 2010 #un 13 aBryctna 2132 - con
OwaH pyuxaTra OJIMHTaH.

Atamagap Ba udoaanaap

TexHuKara TEXHMK XW3MaT KypcaTHII Ba TabMHpJall TU3UMH -  BOCHTajap,
TEXHUK XH3MaT KypcaTUIl XYXOKaTIapH, Ma3Kyp TU3UMIAr¥ YCKyHAJIAPHU THUKJIALI
Ba MIUIAII My/IaTUHY y3aTUPUIL Y4yH 3apyp OyiraH TabMHUpJIall UIIUIAPY Ba BOCUTAIAPHUHT
Y3apo OOTTIMKIMKHUHT HUTHUHIUCUIAH nOopart.

Ymby  TM3MM  ycKyHara — TeXHMK ~ XM3MarT  KWIMII ~ Ba  TabMHpJall

oyiinua xap XU Typaara WILIaPHU pexaTaATHPHIL, Tal€pJalll,
TaIIKUII KAJIUILL, YTKa3ul, Ha3zopar KHJTUII Ba xucoora OJIUIII
TaaOupIapyuHU Hazapza TyTaJlu. VYnap 3HT Kam capd-xapaxaTiaapaa
JIOMUXaBUUN YEKIIaHUIUIAP yerapacuaa KadoaTiu WIUTAIIAHA
TabMHUHIIANIN.

Maskyp TU3UM TEXHUK XU3MaT KYpCaTHIII Ba

TabMUPJIALHUHT KYHUIaTd TYPIAPUIaH TAIKWI TOITaH:

TaBMUpIIApapo TEXHUK xmMart Kypcaruin TO-1, TO-2; sxopuit TabMupian; ypra
TabMUpPJIAIL; KaUTal TAbMUPJIALL.

Tavmupnapapo mexuux xuzmam kypcamuut (ITXK) -

YCKYHAaHU TabMUpJapapo JaBpjard WIUIATUII MalTHIa CO3 Ba WIra IIail XoyaTaa TyTHII
Oyiinua unuiap MaXMyacHu.

Tawmupnapapo naBp (T]I) - vKkuTa pexav TAbMHP OpACHIIard YCKyHAHWHT MIIUIAII
BAaKTH, SIHT'U MILTa TYIIUPUIAETTaH YCKyHa yYUyH 3Ca - UIIra TyUIypUIIaH OMpUHYN PeKaIn
TabMUpJamrada Oyarad BakT. TabMuprIapapo JaBp Te3 eHWIAIUraH JETAIAPHUHT WIILIAI
MYJIIATH Ba Xap XWI ETKU3UKIAP KATJIAMUHHUHT KYTIaluIll TE3IUTY OUlaH aHUKJIaHAIu.

Tavmupnapapo mexHux Xxuzmam Kypcamuuiea YCKYHAHU MYepu UWAAMuIuuL
Hazopamu Kupaou - 0y OONTIW TyTalIMaJIapHU Ky3[aH KEUMPHII Ba MaxKamilalll, MOMIAIl
MoOClIaMaJIapyd MaBXKy/UTMTH Ba CO3JIMTUHMHT Ha3opaTtd (MOWJAll KapTacura acocal),



MaxCyJOTHUHI TapKUOWAAard apuM KHCMJIApHU aJMAallTUPHII (MacajaH, (QUITPIOBUYM
ANIEMEHTJIApPHH, YCKYHAHHU CO3Jalll, CaKIaruy KianaH, 3yJ(QHHIAPHUHT MIUTall KOOWTUATHHU
TEKILUPUIIL, Ha30paT-yIuoB acO00Jiapy Ba aBTOMATHK MOCJIaMajJapHUHT MIILIAIIUHUA
Ha30paT KUJIMILI).

Tavmupnaw - OyroMm (YCKyHA) HUHT CO3JIMTH €K WILIAll KOOWIMSITUHM THKJIAIl Ba
OytoM (YCKYHa)HUHT €KUM YHUHT TapKuOWN KHCMIIAQPUHUHT PECYpCHHM TUKJIA OVitnua
ornepauusIap MaXMyacH.

Tavmupnaw onepayuscu - MabIyM MYTaXxacCUCIMKra odra Oyiaran Wil
OaXapyBUWJIQPHUHT Oup WII O>KOMMAa OaxapwiaguraH TabMUpJiall UIUIAPUHUHT
SKYHJIAaHTaH KUCMH.

JKopuit mavmupraw (KT) - yCKyHAaHHHT HOpMaJl UIUIATHIAIINHN, YHAHT WIILUTATALL
TaQCUIOTIAPUHU TUKJIAHUIIIMHU TAbMUHJIOBYM, XKMH OYiHYa MUHAMAJl TabMUpJIAIl Typy
byHaan Tamikapu, sxopudl TabMHpJalla KoJiraH JAeTajuiap andarra TEXHUK KYPUKIAH
YTKA3UJIAIN.

Kopuii Tavmupea Kytiuoacuiap Kupaou:

TEXHOJIOTHK KypuiMazaa 6apya Typaaru yCKyHalapHU TabMUpJIall;

KUCTHPMA, 3WWIATMWIapHU MaKOypuil ajMamuTupuil, Oapya XaskKMJlard co3Jjall
UIUTAPUHM YTKA3MIIL.

Vpma mavmup (VT) - TapkuOura TabMUPIIAII MIUIAPHHUHT 6apya MaKMyH, KOPHUiA
TAbMUPJIAITHUHT Oapya Xa)KMU, TAbMUPJIAII Ba allOXUa y3eJUTapUHU aIMAIITUPUIL OUIIaH
UIUIa MyJaTi Oyirya anoxusia y3emwiap Ba JIeTajuiap HyKCOHMHU aHUKJIAIUIAPHU Y3 HUKra
OJIYBUHU PEXKaIU TabMUPJIAII TYPH.

Vpra TapMupianmia aipuM y3eUIapHEHT KaluTal TAbMUAPJIAHUIIN GakapuIa/n.
Vpma mavmupnawea kyiiuoazunap kupaou:

d) aipuMm y3eiap KUCMIAPUHH aJIMAIITUPUO TabMHUPJIALLL,

b) momIMIHUKIAP HUKYiiMa (BKJIA/IBIIIN) JIApKTa KaiTaqaH MOM KyHHIIL;

C) (pukIMOH TOpMO3NAll  TacMajapu, MyJaT apKOH, 3aHKUPJIAPUHU
aJIMalITUPHILL
d) xucTHpMa, 3UUIIArY Ba MAXKAMJIOBYH JICTAIUIAPHU STHIUJIALLL,

€) KJIanaHIapHU Yapxiiad 3Wwialll, MTOKIApHH YTKUPIAII Ba MOPIICH XaJKaTapUuHH
aIMalITUPUIL,

f) Oocum  ocTuma  WIIUIOBYM  ammaparypaHd — KypUKAaH  YTKa3uil — Ba
“CanoarreokoHTexHazopat” JlaBnat nHcnekuusicura tomuupuil (“‘CaHoaTreOKOHTEXHa30par”
JIW vuHr Komia Ba iypuxHOMaapuia OeNruIanral My iaaTiapaa oakapuiaam);

g) elrran ammaparypa Ba KyBypyTKa3rUWIApHHA CO3JIAIl Ba aIMAIITHPHII, CaKIarud
KJIaMaHIapyuHY Japakasail (TapupoBKa), Oorika EpaamMuu anmnapaTypaHu TabMUPJIAI,

h) yckyHaHM caiT X0JaT/ia Ba IOKIAHHUII OCTH/Ia CHHAIIL

Kanuman mavmupnaw - arperaTHAHT  KOHCTPYKTHUB 3JIEMEHTIIAPH,

JeTal Ba Y3CJUIAPUHUHT CUWIMIIKA YerapaBuil KUMMATWTa €TraHja EKH pecypciiapu
Tyrarasja OaXapuiaJurad SHT KaTTa XaKMITHA HIIUIAp MKMYacH. Y3elapHu KucMiiapra
TYUK QKPATHIL, SHIIITaH Ba HOCO3 JIETall XaM/1a y3eJUIapHH, 1Ty *Kymiia/iaH, OazaiaruiapHu
ANIMAIITUPUIL EKU TABMUPIIALL, MAKMYHI TEKIIMPUILL, FOKJIAHUII OCTH]Ia CO3JIAIll Ba
cuHaigaH nobopar. Kanuran tapMupiamniga arperaTHd HaBoaTaaru ypra €K1 Kanurai
TabMUpJIAIIraya UIJIAIIMHA TAbMUPIOBYM NACOPT OYiinya nactiadku Tabpudaapu
TUKJIaHa . JleTan Ba y3e/uiapHy MUTUIia TyTalllMaIapHUHT Oapya 1acTiIa0Ku 3UWIUTU
TUKJIAHUIIY KePaK, TAbMUPIIALI TEXHUK IapTIapuard Xojaamiap OyHIaH MyCTacHO.



Tabmupinamga yckyHa Tyxrad Typuimm - (TabMHUpJall BakKTH) TEXHOJIOTHK
TH3UM (arperat)Hu TabMUpJIallra TYXTaTWiIraH MaTAaH TabMUpPIANIaH KaOysl KJTUILIara
JanojaTHoMara MM30 YeKuIl naituraya Oyiaran BaKT.

Hoco3 xonar - oObekTHUHr OenrwianraH Basuda (Qykuus)mapHu Oaxkapuil
MMKOHHMATUHU TabpU(IOBUM OUTTA KYPCATKUYHU XaM JIOMMXa-KOHCTPYKTOPIUK, MEbEPHIi-
TEXHUK XyAOKaTIap, TEXHOIOTHK PErjaMeHT Tanalnapura xaBo0 OepmMaraH XoJjaaTH.

IMMukacTinanum (Oy3winil) - OOBEKTHUHT HIUIAl WMKOHUSITH —CaKJIaHTaH
Ba3UATIArd CO3 XOJIATHUHT Oy3MIIUILIN.

By3wiui - 00beKTHUHT CO3 XOJIATUHUHT OY3WIMIIKAaH HOOpaT Xoauca.

3axupanaru KHCM - Max,CyJIOT CO3IMTMHU TUKJIAI €KW MIUIAI UMKOHUSTUHU YIIIa0
TYpULI MakCcaaujia, Wiljia OyiaraH aiiHaH IIyHAAd KUCMHHM aJMaIlTHPHIIra MYJDKaJIaHTaH,
OYFOMHUHT aCOCHI KUCMH.

Kypuima Ba ycKyHaJIJapHU TabMUPJIall

VYckyHanapra KyWninaauran acocuii Tanabnap KaTopura KyWuaarujiapHu KyIIul
MYMKHH: TYJIUK XaJOKAaTAaH XOJW OYIUNUIMK, S’bHU TacoaudaH WIIAaH YUKUITHU
OJIIMHU OJIMII Ba TEXHOJIOTHK XapUTaja >KOpUM KWIMHIaH NapaMeTpliap yerapaiapuaa
nyxTa MIUIAMIM. YCKYHUIAPHUHT HMCTAJIraH KOHCTPYKTHB XYCYCHUSITIApUJA, XaTTOKHU
yJIapHU Tal€praiia SHT IKOpH cudarra spuiuiarasia Xxam, Kyiuinaaurad tajaonap —
JOMMXAIAIITUPUIITAH TabMupiam Je0 aTadyBYd KaThbUM TaaOuUpiIapHU amalra
OIIMPUII WY OWJIAaHTUHA Y30K MYAJaT TaBOMHUAA KAaHOATIAHTUPUIIUIITN MYMKHH.

YckyHanapHu TabMHpJIANl  JIOWUXAaBUU-MaXOypuii  Ba JTIOMUXABU M-
OTrOXJIAHTHPYBYH TabMHUpJANLIApra aXXpaTuiaad. bBUpUHYM UKKUTA KYPUHUII — CAHOAT
Ba TPAaHCIOPTHUHI 0ab3u OWp TApPMOKJIAPUHUHT  ajOXHUJa ydacTKalapuia
Kyuranwiaan. JlouxaBuii — KYpUKIaH KEWHWHTW TabMUpJaml — Oy BaKT JaBOMHJIA
YCKyHaJapHU aBBaJiaH JOWMXaJalITUPWITaH Kypuruaup. by kapaéHna TabMmupiiaiin
unurapu OyTyH 0op Xaxm OVitnya Oakapuiaau. byHmai TabMupIiamsu o 6opuit —
QKPATUII-UUFULI UIUTAPUHA Oa)KapHIll YUyH KYIIMMYa UIIYU KYy9d WIUIATUIIHU Tajgao
KWJIaad Ba YCKYHaJlapHU Y30K MYJJaT JaBOMHIA TYXTad TypuO KOJUIIUTa OJUO
kenaau. JloMuxaBuk-CTaHAAPT TabMUpPJANl AaBBAJJAH JIOMUXAJIAHTaH MyAAaTaa
YCKYHaHH TYXTAIIMHY KY37a TyTaad Ba YHUHT TabMUPHU KaThbUW HypuUKHOMara OMHOAH
omu6 Gopunaau. Illly Ounan Oupranukaa yCKYHaHUHT O0ab3u OMp JeTa Ba KUCMIIApU
MaxOypaH, SbHU YJapHUHT aHUK XOJAaTHJAaH KAThUW Ha3ap, SHITUCH €KW KalTa
TUKJIAaHTaHU OWIaH anMallTupuiagu. byHnmail — TabMmupiaml yYCKyHaHUHT FOKOpHU
OKCIUTyaTallMOH MyXTaJUTHHU KadoyiaTtiaiau, amMMO TaHHAPXH IOKOpU  Ba
KWINHAIUTaH UIILJIAap Xa>KMH KaTTa.

Kynruna canoar kopxoHanapuja, KUME Ba HETHH KaiTa HIIIIAII 3aBOJIapUaa
noituxaBuii-oroxjaantupyBun tabmupiam (JIOT) tuzumu kymnanunagu. JIOT y3upa
aBBaIrM caHa0 VYTWIraH WKKUH TU3UMAArd ad3aUIMKIapHU >KamJlaral: unuiad
YUKAPUIIJAH TAlIKApU TYpUO KOMUIUIAPHUHT MUHUMAJUIUTH Ba UITYM Ky4d Ba MOJIIHI
capuiap kaMm OYynraH IMAPOWUTHAA YCKYHallapHU SKCIUTyaTallds KWJIMHTaHAA FOKOPH
MyXTAJIUKKA SPUILHUILIH.

1.2. JloiinxaBuii-oroxXJJAHTUPYBYM TABMUPJIALI TUZUMU.

JloinxaBui-OrOXIaHTUPYBYM  TabMUpAall  TU3UMU  1e0,  yCKyHaJapHU
AKCIUTyaTalusira JOMMU Tal€p Xoya yuuiamnra Ba XajaokaTiapAaH OroxXJaHTUPYBUYU



XOJaTiaapra KapaTWIraH yCKyHaJapHU TabMUpPJAILL, HA30paT KWIWII Ba YJIAapHU
Ky3aTUIl OYyin4a  BaKTU-BAKTU OWJAH KAaThbUW JIOMUXANAIITUPUIITAH TaaOupiap
Maxxmyacura atuiaad. by TuzuM  Termnuid  uMnuiad  YMKapuUIl  HOPMAaTHUB
XyKKaTaapuaa KypCaTUITaH yYCKyHajap AKCIUTYaTalUSICUHUHT cudar
KYpPCaTKUWIAPUHH TABMUHJIAIIN KEPaK.

JlolinxaBUii-OrOXJIAaHTUPYBYM TabMUpJIAIll TU3UMU (DaKaTTMHA TEXHOJIOTHK SMac,
Oasiku €paaMyu yCKyHa, OMHO Ba MHIIOOTIAp, KyBYp Ba OOIlIKa KOMMYyHHUKAaLHMsIap,
IIYHUHTAEK, KOpPXOHA TPaHCIOPT BOCHTAJApUra xam Tapkananud. bomikaua kKuiaub
antranna, JIOT tu3umu uniad yMKapuil KOpXoHalIapuHu Oapya acocuil (poHITIapUHU
(BocuTanapuHm) KamMpad OJIa/iu.

bapua xuMé Ba HedTHM KalTa WILIAII 3aBOJJIApUJA TabMHUpJIAIl XU3MaTIapu
yCKyHaJapHu TabMUpJall Ba TEXHUK XM3MaT KYpCaTWUIl THU3UMU Ba MOJIUSIBUM-
OFOXJIAHTHPYBYM TabMUpJIAIl XAaKUJArd TErUIUIM Ba3UPJIUKIApAA TACAUKIAHTaH
HypukHoManap opkainu Oomkapuwiagu. by Xyxokatmnap Ounan Oup Katopaa
KOpXOHaynapaa Oolllka, Teruuuim Myaccacanapaa Ttacaukinanran JIOT xakunmarm
nypukHomanapaaH xam ¢oiganaHwiIaau, Macalad, €pAaMyd  yYCKyHaJapHUHT
BEHTWISILIMOH KUXO3JIapu (METaJI KUPKYBYM NACTroxJjap, mpecciap Ba X.), HILIA0
YUKapHIl, YH-KOW Ba yYMyMUH OHWHOJNIAp Ba MHIIOOTIAp, KyTapMa-TPaHCHOPT
yCKyHaJIapH, CYB KyBypJapu, KaHAJIM3alusl KypriMallapy Ba Oomkanap.

JIOT TanOupmapu npoduiIakTUK XapakTepra »dra Oyauo0, aBBaJIJIaH
TAaCAWKJIAHTaH HOPMAaTUBIAp acocuaa €KW DKCIUTyaTaUUsSHUHI TEXHUK IIapTiapura
acoCJIaHTaH Jiolnxa Oyiinda Oakapumiaiy.

JloMnXaBUN-OrOXJIAaHTUPYBYA TAbMHUPJIAII Ba TEXHUK XHU3MaT KypcaTHII
TU3UMJIAPM Ba YCKYHAJIApHM TabMHpJall KyWUJOAarwiapHU Haszapaa TYTalu:
YCKYHQJIAPHUHT TYJIHUK XU3MAT KWIMII MYJJIaTH TaBOMHJIA YTKA3UIUIIN Kepak OyiraH
NpoQUIAKTUK TaJOWUPIAPHUHT TapKUOW Ba MYHANWIIM; TabMUpJIAIl HWIUIAPUHUHT
Ma3MyHHM, WYHaIulIM Ba JaBPUIUIMIH; YTKa3Wila€TraH TabMUpJiall HIJIApUHU
MEBEPUIIIUTH.

Ipodunakruk tapéupaap. [IpodhunakTuk TabMUPIANTHUHT MaKCaad, WKKH
TabMUPJANl  OpacMJard BaKTJa yCKyHAJIApHUHT JKajal cypbhamiap Ouiad
EMUPWINIIMHU OJIIMHU OJIHII Ba yJIApHU TYFPHU UIUIAIIHU TaAbMUHJIAIIIAH HOOPATIUD.
TanOupnap TabMupIanuIapapo Xu3MaT Kypcartui, Oy Xu3MaTIapHUHT TAKOMUJUIAIITaH
yCyJ/Ulapy Ba IMAKIUIAPUHU WIUIA0 YUKHUIN, TabMUpPJANl BaKTHAA [03ara KellaJuraH
KOHCTPYKIMSIJIAPHU Ba TEXHOJOTHK >Kapa€HIapHU MOJAEpHHU3alMsUIALI, 3apyp OYyiran
TEXHHUK XYXKaTIapHU onb 6opuir (6ab3uaa UIUiad YMKHUIIT) Ba X.

KumE€ Ba HepTHM KaiiTa wWIUIaml KOpPXOHATAPUIATH YCKyHaldapra TEXHUK
(TapMupnamIIapapo) xu3Mar Kypcatuin (MpoPUIAKTUK KYPUK, TEXHUK DKCIUTyaTallus
KouJlajlapura puosi KWIWIIHA Ha3opaT KWIHII, TabMUpiall) Oapya yCKyHalapHU
MaXOypui  TaCHOPTIAMITHPWIMIINHA  Ha3apaa TyTaad. bup Xwnm  Typaaru
YCKYHQJIAPHUHT TYPYXJIapy ydyH OuTTa macmnopt GopMmyssp OYIHIA MyMKHH, JEKHH,
y X0JIJIa YAapHUHT Xap OMTTacH Y4YyH ajloXujaa Bapak Oynuiy mapt. Y CKyHIapHUHT
nacroptiapu ['OCT Tamabnapu acocuma ty3wiraH Oynumm kepak. Kowmma Oyiinda
yliap YCKyHalapHH eTkKa3uO OepyBuM 3aBomjapaa Ty3wiaad. TaxOMWLIAIITHPHII
Makcaauaa uinuiad yuKapuwia€traH Oapya KOHCTPYKTHB — y3rapuliliap YHUHT
nacrnoptura €3u6 Kyunaau. Xap oup unuiad uyMKapuil yyacTkacuia KaOysn KWJIMHTaH,
TEXHOJIOTUK pPEeXUMra KaTbUMl TYFpu KenaguraH mnacnopT (dhopmyisip)ra acocaH



yCKyHajapra TEXHUK XHU3MaT Kypcatuil OyiiMya Ba OKcIulyaTanus Oyiinya
nypukHomanap ty3wiaaud. YHUHT MazMyHu ['OCT 2601-68 OVitnua aHUKJIaHA M.

TexHuk xu3MaT KypcaTuil OVilmua iypukHoManap (Muuiad YUKapuIl
HYypUKHOMAaJIapu) YCKYHAJIAPHUHT KapOBM Ba yllapra Xu3MaT KYypCaTHIL, IIYHUHTZEK,
TapMUpJaIra Taépnam OYyilmda, TabMHUpJAIIJaH KEHUHTH KaOyn KWIWII Ba HINTa
TYyIIMpHUII Oyinya YTKaswnaauraH Oapya TaaOupiap Ma3MyHU Ba TapTHOM E3WNTaH
TYIUK €3Ma H30XUHM Y3 HYWra OJiagu. OKCIUTyatamus Oyiinda WYpuUKHOMAaap
(TEeXHOJIOTK XapuTalap) yCKyHajap 3KCIUTyaTallMsICH TEXHOJOTHK MapamMeTpilapuHUHT
pyxcaT 3TWiraH yerapanapu (0ocum, TeMiepaTypa, CYIOKJIUK CaTXH, MIUIa0 YUKapUIL,
IOKJIaMa Ba X.)HH OeNTuiIaim.

TexHUK XU3MaT KypcaTHIll 3KCIUTyaTallMoH (Omeparop, anmapaTryd, MalluHUCT)
Ba XW3MaT KypcaTyBuM (MacTep €pAaMuucd, HaBOATuW cjecapb) XOAUMIIAP OpKaIu
aMaJira OLIMPHUIIAIH. YJap MaxCcyc TauéprapiaukaaH yTIrad, WypUKHOMa OJraH Ba
YCKyHQJIapHU HIUIATHIIAA Oapya 3KCIUTyaTalus IIapTiapura puos KUJIUILUIapu Ba
KaBOOTApJIMKHU 3MMMalapura OJIMIUIApU KepakK. XU3MaT KypcaTUIl XOAUMIIApU
BAaKTU-BAKTM  OwiaH  aTTecTalsl  KWIMHAAW, CYHIpa  XyXXKaT  acocujaa
pacMUNIAIITUPUIIA]IH.

TexHuk Xu3MaT KypcaTuil ¥y3 WYUra: TEXHOJIOTMK XapUTalapHU Ba HILIA0
YUKapuIl W HUYypuKHOManapuHu Ky3 OujaH Ba HazopaT-yi4yoB acOobiapu
Kypcarkuwiapu Oyiinua Oapya mapTiapra amaji KWIMII; MOWJIall Ba COBUTHUII
TU3UMJIApUHU (0ab3u X0JIIap/la UCUTHIL THU3UMJIAPUHM XaM) IyXTa XOJaTAa Cakjall;
Maifa TabMHpianuiap (CaJbHUKIAPHU TOPTHUII, KUYUK YI4aMmJard apmaTypaiapHu
ANMAIITUPUII, MAaChYJIHITH KUYUK KOWIap/ard HO3WWIMKIApHU OapTapad Kuiuil Ba
X.). Arap aHUKJIAQHraH HWIIJAH YUKKAH KOWIApDHHW HINra TYMIUPHUII KUHUHYUAIUK
TyFaupca Ba OyHMHI HATH)KacHJa aBapus XOJaTH fo3ara Kejca, XM3MaT KYpcaTHII
Oyinya OONIIMK YydYacTKa KCIUTyaTallds XU3MaTH paxO0apuHu Oy Xakuaa xabapaop
KWAJIAJM Ba UIIJIaH YMKKAH YCKYHAaHM aBBall 3axypaja OViraH myHaal yCKyHaHH UIITa
TyIIMpraHJaH CcYHT (arap IyHIal yckyHa Oop Oyica) Tyxrtaramu, OyHIa THU3UM/A
XaJIOKaT OYIMaCIUTMHA TAbMUHIIOBYH Oapya mapTiapra amana KWINHAIH.

Kysarum Hatwkanapu Ba YTKa3uiaral TabMUpPIANl WIUIAPU  TapKUOWHU
XU3MATYM XOAMMIIAp HII CMEHACH XKypHajura &3m0 Kysau, Kalcuku Oy >KypHaira
YCKYHaHHHI XO3UPI¥M amajjard XoJIaTH Ba MII CMEHACH TOMNIIMPWIAETTaHIaru
OMWJUIAp XaM pacMUNIAIITUpWIAIA. YOy >XypHaljgard ¢E3yBllapra Ba JKOWJaru
TEKIIUPYBIAp, XamJa Ky3aTyBjap HaTWKajlapura OWHOAH TabMHpJAll XU3MaTU
HOpMaJl KCIUTyaTaIusl MIAPOUTHHH TAbMHUHJIOBUM KEPAKIM 4Yopa-TaaOUpIapHU KaOyl
KWJINLIN 3apyp.

Tabmupaam tapkudu Ba yHaaumu. TabMUpIamHUHT 2 KYpUHUIIH OOp:
KOpUH Ba KamuTad. Yjap HyHanIuImura Kypa, TapkuOWra Ba XakKMura OWHOAQH,
HIYHUHTJIEK, TAaKpOpJIall YacToTacura Kypa Oup-Oupunan ¢papk Kuiaau.

XKopuit TapMupnam aerania, KyTuia€Trad peskaBui TabMupianira OejlrujiaHral
UIIYM TMapaMeTpiiap uerapacujla yCKyHallapHM HOpMall HKCIUTyaTalus KUJIUIIHU
TAbMUHJIANI MAaKCaJuaa TabMHpJam EKd Oy3wiraH MeTaTHH aJIMAIITApPHUIT Oyinda
onn0 OopHIIaIuraH peKaJallTUPUITAH UITUIAP MAXKMYyacH TYITYHUJIAIH.

Kopuit TabMupiam WUOUIAPUHUHT MYAJATH Ba KETMa-KETJIWTW TAaCAUKJIAHTaH
xajBainra Kapa® OeirunaHaaud. Y3JIyKCU3 HIUIAHIUraH yCKyHallapHU TabMUpJIaIll
UIUIapUHU 0MO Oopuill ydyyH TYXTaTuO KyHum kepak (ogatna Oy TEXHOJOTHUK



MalllMHaHU OUprajavkaa TYXTaTHUIll, MacallaH, yCKyHa €Ku 1exHu). BakTu-BakTu OunaH
WIJIAWINTaH YCKYyHaJapHU HWIUIAMAWINIaH CMEHaJa TabMUpPJIAHAIW, 3axupajaru
OWIaH anMaIrTUPWIAIN, €K YPHUHHU aIMAIITUPUII BAaKTHU]1a TAbMUPIIAHAIH.

Kopuii Tabmupnam KuU4MK Xaxura odra. JKopudl TapMHpIiiall  BaKTHAA
YCKyHaJIapHUHT (pakaT 0ab3u Oup AeTajlapuruHa axpatuO onuHanu. J(MKKat OuiaH
KYpUK YTKAa3WIraHIa yCKyHajap XOJaTH aHUKJIAaHaAud Ba KUYUK TabMUpJAll UILIApU
YTKa3ull ynu OWjlaH YHUHT MILNTa SIPOKJIWJIUITHM KalTa TUKIaHAIu, OyHJAH TallKapu
SAUPWINII >KATAJJIMTH Ba XapakTepu OaxonaHaau, Oy 3ca KamuTal TabMUpPJIAIIHU
Xa)KMU Ba BAaKTUHH TYFpU OCITUIIAII YIYH KyAa MYXUMIUD.

Kanurtan tabMupnam — XaxMmu Oyiinua KaTTa pexalallTUPWITaH TabMHUPIIAIT
O0ynu0, yHIa yCKyHAJIapHU JETaljlapd XOJAaTUHU aHUKJIAIl MaKcaJauaa XakMu Oyiinda
Oynaxmapra OynuHaau (11y Owiad Oupraivkaa OyTyHJal Kucmiiapra xam OViIuHaIu)
Ba WUIra spokcu3 OYynuO KojraH Oapua KucMiapu anmamtupwiaan. Kanuran
TabMUpJAIl HATH)Kacuja YCKyHajap OOILIAHFUY TEXHUK XapaKTepUCTUKalapuraya
KailTa TUKJIAHUIIM Kepak. by TabMupriam Oomikanapuaad TabMUpJIAl MYIAaTHUHUHT
Y3YHJIUTHUTa Ba KAUTapWINII YACTOTACUHUHT KUYUKIUTH OWsiaH GapkK KuIaau.

VYckyHanapHd KamuTajdl TabMUpJall BakTUAA, arap YJapHM KalTa THUKIAII
MYMKHUH OYyimai kosraH Oyica, €ku kaTTa cap( XapakaTjapHU KOIUIall oJMalauraH
Oynca €ku ycKyHajap MabHAaBUW JCKHUPraH Ba YCKYHa JKCIUTYaTallMSICHHUHT SHTH
IOKOpH TapaMeTpilapyHu  TabMUHJAII XoJaTuaa Oyiamaca, ylapHu OyTyHal
anMamTupuin MyMkuH. Kanurtan TtabMmupiann BakKTHAa, ofaTAa YCKyHajJapHU Oab3u
OMp KUCMJIADUHM  aJIMAalITHUPHIN  Wynu OWilaH  MOJEpHM3alUs  KUJIWHAJIH.
Mopepuuzanus HIIad YMKAPUIIHUHT TEXHUK-UKTUCOAMA  KYpPCATKUYWIAPUHUHT
omummura €pnam Oepaau, WIYHUHT YYyH YHH Xap KaHgad Wyn OwWiaH KeHT
OMMaJalITUPHII KEPaK.

baw3u Oup KOpxoHamap ydyH ¥ypraya TabMUpiall TOU(GACHHU KHPUTHUII
MaKcaara MyBOOMK OYIMIIM MyMKHMH. YpTaya TabMUPJAIl YTKA3WIAJUTAH MILIAp
XaKMH, JTaBOMHUIUINTH Ba TaKPOPJIAHMUINM Oyiuda »KOpHWM Ba KamuTal TabMHUpJaIuap
opacHaru )KOWHU drajlaiau.

XKopuit TapMmupiam = XaKMUHUA ~ CalITMHA  OIIMPHINJA HWKKA  KamuTal
TabMUpJANUIAP OPACHAATH KUXO3JIAp XU3MAaT MYIQJATUHU YY3UIl MYMKHH, S'bHU
TAbMUPJIANTHUHT Xap KaHIal KYpUHHIIaApUra cap@iaHagurad Kyd Ba BOCUTaJapUHH
WMKTUCOJI KWIMIIHUHT 3HT KyJial mapoutinapu tabmunianaau. Ly makcagna «Kumé
CaHOATU KOPXOHAJIAPU YCKYHAIIADUHUHI TabMUPU Ba TEXHHUK XU3MaT KYpCaTHUII
TU3UMHU»JA 0ab3u OUp KOHCTPYKIMSICH Mypakka® OynraH yckyHajap Y4yH
HOpPMAaTHB/AA J>KOPHA TabMHUPJAIIHMA KaTTa Xaxmaa YTKazum Eku OyiMaca, KUYIHK
XKMIard KyImMda KamuTan TAbMUPJIAITHN KYITUIT IMKOHH KYpHUO YUK IH.



2-Mavzu. Ta’mirlashni rejalashtirish

2.1. TabmMupaam TU3MMMN.

TabMupnammHuHr Oapya TypJiapy aBBalaH OCNTHIIAaHTaH KeTMa-KeTJIMKIa
MabJIyM OWp KaiiTa WIUIaHraH arperar (MallMHa) — CcOaT COHMJA Oakapuiaiu.
Tabsmupnanuapapo (€ku TabMHpiam) OHKIA Ae0, OMp KamuTan TabMHUpIAIIIaH
KeHWHTH KamuTanl TabMHUpJalmradya OYynraH Bakrra aituianau. by BakT TapkuOura
peKaBUH TabMUPJIANTHUHT XaMMa KYpUHHUIILJIAPHUJIArd YCKYHAJIADHUHT WITU Ba TypuO
KOJIMII XOJIATJIAPH XaM KHUPaJIH.

AcocHil yCKyHaJJApHUHT TabMUpJIAl [HUKIAHUHT JABOMUWIUTH KYNTHHA
XOJIap/ia sSrOHa TAPMOKJIM HOpMAaTHBIIap OWJIaH aHUKJIaHaIu. Xy Ty HOpMaTHUBIIap
OpKaJl MKKH KeTMa-KeT >KOPHH TabMUpJANUIap OpacHIard TabMHUpJAIIapapo JaBp
€Kku TapMUpIanuIapapo yrunran mMacoda aed atamaawraH qaBp OWiaH yCKyHaJapHUHT
WIIJIall JTaBOMUMIMTY Oenrwiananu. HopmaTwBmaH — pyxcaT STWITaH YeTJIANTHII
TabMUpJanuiapapo 1nukia yuyH £10% Hu, TabMmMupianuiapapo aaBp yuyH +15% Hu
TAIIKWJI KWIagu. PyxcaT STWITaH HOPMATHBAAH YETIANIUII, YCKyHAJIap XOJaTHHH
AXINIa0 TEeKIMUPUITaHIaH KEHMHTMHa MyMKHH XucoOaHanu, Oy Xonaa Oenruianrad
IIAKJIJA aKT TY3UJIa/IH.

HopmaTtuB HaTmkamapu OUp KOHCTPYKIHMSAArd yCKyHara Ba YHH SKCIUTyaTaIus
KWIAITHAHT MabJiyM OWp IIapouTIapura TETUNUIUAUpP. Arap, aHuK Oup KypuoO
yuKWiIaéTraH ycKyHa ymOoy Oenrwiap OwiaH (MyXHUTHHUHT KaTTa arpeCcCHBIIHIH,
HUCOATaH NUIIWK WII I[MApOUTIapHU) axpanud Typca, Oy yCKyHa Y4YyH HOKOpHU
TAIIKWIOTIAD OPKAJIM TacAWKJIAHTaH HOpMaTuBiap KaOyn kwiuHanu. JKoWmaru
HOpPMATHBIIap SHA STOHA HOPMATHBra »dra OyiaMmaraH yCKyHajdap VYYyH Xam
Oenrmnananu. byHma yckyHagapHUHT KOHCTPYKTHB Ba TEXHOJIOTHK XYCYCHUSITIApUJIaH,
VHU JKCIUTyaTalys KWIWII MapTIapyd Ba MyCTaXKaMJIMKHU OIIUPYBYH Ba YCKYHAHUHT
XU3MaT MYIJATHHH Y3aUTUPYBUM aHUK TAIIKWIMH-TEXHUK TaaOupiapiaH Kenuo
YUKUJIAIH.

HopmatuBnap mIyHWHTIIEK, TabMHUpJIaHAETraH YCKYHAJIAPHUHT, YIAPHUHT
TU3UMJIaH y3U0 KYWWITaH BaKTUJAH Oommiad, TO [WKITA yJlaHAJUTaH BaKTATa4a
XUCOOMaH YMKApUO TypwWITraH YCKYHAJapHHHT TYXTa® TYpHUII BAKTH JTaBOMUUIUTHHU
XaM Hazapjaa TyTaau. TexXHONoruK Kypwima (IleX) HU TabMUpiamga TYXTad TypuIl
BaKTH, Oy KypwiIMaHH (IIE€XHH) HOpMaJ PEKUMTa KEITHPUITYHYA Oy KypriMara XoMm-
amI€HM y3aTUIITHU TYXTATWITAH BaKTAaH O00NUIa0 aHUKIaHAIH.

TabMupaam HILIAPH XAKMUHH aHUKJIam. TabMupam WILIApH XaKMH Ba
VIIAPHUHT KETMa-KETJINTH YCKYHAJIAPHUHT KOHCTPYKTHB Ba TEXHOJIOTHUK XYCYCHUSTIApH
Ba WKKWATa KETMa-KeT OYynmajuran TabMHpJAl WIUIAPA OpaJUFUAa YCKyHa



WIUIAIIMHAHT  aHUK ~[apaMeTpiapd OpKaldu aHWKIaHaau. by oMumapHUHT
y3rapmaciourn (0y kumé Ba He(THM KalTa WIUIAIl 3aBOUIAPH YCKyHAlapH Y4YyH
OXTUMOJIJIAaH XOJHM 3Mac) XOJaTuaa OWp HOMIIAHTaH YCKYHAJap yYyH TabMHPIIAIl
UIUIapU  X@KMHJIAaH TaxMuHaH y3rapmac OVymanu. LyHUHr y4yH TabMmupial
peXacUHM Ty3HILJa Ba cap(yiaHaguraH UIIYM Ky4YMHH XMCOOJIAlga, TaAbMUPIAITHUHT
Xap Oup TypuHM YTKaszuiura KeTaguraH MexHar capdiapyd HOPMAaTUBIAPUHHM KO-
xoura Kywum 3apyp. bynmaii HopmatuBnap JIOT Tyfpucumarn Terunum
HYypUKHOMaNapaa KeITUPUIaAH Ba yaapra aMaia KUl 3apypAup.

Hopmartusnap, 6ab3u Oup ypraya mapouTAa HUIUIAWIUTraH, YMyMUH KaOyn
KWIMHIaH  KOHCTPYKTUMB  PACMHUIUIAIITUPWITaH  YCKyHajap ydyH Oepuiran
MabiayMoTiapra sra. Hopmartusnapga Oepwiran TabMupiaml MIAPTIAPUHUHT YpTada
KuiiMatnapu kentupwirad. UIyHuHr ydyH, Xap Kaiicu aHUK XxoJjaTda, OepuiraH
HOpPMATHUB MabJIyMOTJIAp HryHjaan KOpXOHaJlapja  yXmam  ycKyHajap
AKCIUTyaTallMsSICUIA TYIUIAHTAaH TakpuOanapHU xucoOra ojiral XoJjjJa aHUKJIaHWUIIN
kepak. TamkuinoTyu-O6axxapyBumiap OwiaH y3apo XucoO-kuTOONapja Ba TabMUpJIALI
UIUIApUHU HapXJIapuHU Oenruiamniaa, gakartruHa Oa’kapuiral WIuiap XaKMHJIaHTHHA
KeuO YUKUII 3apyp.

Kopxonaza TabMupialiHUHT aMaliuid Xa)KMUHHA JOUMHIM KamaiTupu® 60puIl Ba
TypAd  TAUIKWIMNH-TEXHUK TaaOupiap YTKa3uml Wynu OuiaH  yCKyHaJapHU
TabMUpJAlIAa TypuO KOJMII BaKTUHM KUCKAPTUPUIN Makcajara MYBOGUKIUD.
Tabmupnam  umnolapu  XaXMH  HOpMAaTuBAa  OeNruiaHraHjaH kKam — Oynrax
KOpXOHasIapza, ¢pakarruHa Taxxpruba MabIyMOTIapy aCOCHAA PeKaTallITUPHUII KEPaK.

bapua myTaxaccuciaukiap UIIYwiIapura 6yiarad tanaOHu xucoOnall, yCKyHajiap
rypyxJjapu Oyitmua xap Oup TabMupjaml Typud y4yH UII TapKUOMHUHI YMYMHUH HII
xakmugan ¢ous xucobuna (MexHaT capdu TapkuOM) HOPMATHBIAP OpKalud Kypubd
YUKWIaau. by MabiayMoTiap TabMHpJall WIUIAPUHU PEXAIAITUPHUINL YUyH acoc
0ynu0 xucobsnanagu. byTyH KOpXxoHa yuyH TabMHUPJIOBYM UIIYMIApra OyiraH yMymuii
Tanad, Oup WU ydyH xap Oup ycKkyHa Oupnuru OenruiaHTaH peka OViinya aHuK Oup
COH TapTHOMIa YTUINIM Kepak OViraH TabMHUPJAIIHUHT Xap KaHJal TypiapuHU
XHcoOra oJIraH X0Jj/1a aHUKJIaHa/IH.

2.2. TabMHUPJAIIHA pPeKATAMTHPHIN Ba TAINKUWJI KUJIHIIL

Tabmupnam >kagBamapu 3aBOJ] YCKYHAJapUHU PEXKATH-OTOXJIAHTHUPYBUYHU
TabMUpJANI OOIIKAa acocuid (QoHmIapHH OynraHu kabu (OMHO, MHIIOOTIIAp, WYIIap)
aBBaJJlaH TY3WITaH Ba TAaCAWKJIAHTAH pekara KaTbUi amas KWIMHTAH XOJJla amajra
omupmwianud. by pexxa Ty3wnuiu Ba TapkuOura OMHOAH Xap XWJ KOpXOHajdap Y4yH
Typauda Oyiaumm MyMKuH. JIekuH, OuTTa KOpXoHa nuuaa Oapya ydacTKaiap yayH Oup
XHJT OYTaan.

TapMHUpIIAIIHUHT YMYMUN PEXKACUHU TY3HUIIIA WWILIHK peKanap Ba TEXHOJIOTHK
KypiwiIMallapHU €K ajJoXuJa YCKyHAJlapHU DPEKaBHI-OTOXJIAHTUPYBUM TabMHUpJIAII
rpadukmapu acocuid OomutaHFUY XYXOoKaT xucoOnmaHaau. Pexa Ba rpadwukiap,
TabMUPJIANT HOPMATUBIAPHW Ba WIUIA0 YMKAPHIN pEKacura KaThbU aMall KUJIMHTaH
X0J1/1a, NIYHUHTACK, TAabMUPJIAIl XU3MaTH Kyd Ba BOCHTAJIAPUHUHT WUMKOHUATIAPUHU
Xpcobra  onraH  Xoija  Ty3WiaaaW.  lapMupianuiapapo  OUKI  TapKuow,



TabMUPJALUIAPAPO OpAJMK Ba YCKYHAJApPHUHI TabMUpialja TypuO KOJHUII
JABOMUIINIY TabMUPJIAll HOPMAaTUBH OPKaJIu aHUKJIaHAIH.

Kanuran tapMupnam skaaBaiu JOMMXacd TabMHUpJAll HILIApUAa IIapTHOMA
OommaaH MINTUPOK ATUIIM Kepak OynaraH Oapuya TalIKWIOTIap OWlaH aBBajJaH
KEJMUIUIA/IH.

Tabmupiaam unuiapu KaiaHomajgapu. TabMmupamra Tau€piaHMIl Ba YHU
KHCKa MyJJaTiapAa YTKa3Wlll y4yH TabMHpJall WIUIApUHU 0oaub OopyBumiiap 3
oJiuIIapura Kyuran Basudanapuau 0apya MKAP-YMKUPIAPUHU Ba TabMUpPJIAIl UIIAPU
XaKMUHM Ownunuiapu kepak. UlyHuHr yuyH wm Oonuiamiiad OJIMH, KalaHoManap
TY3WIHILN Kepak, Oy KaiiaHoManapaa ymoly pexaBuil TabMUpIallga TETUUUIM OYiran
Oapua unuiap xap Oup getanu caHa® yruianu. by KaiiiHOMaJTapHUHT TY3WUJIUIIU Xap
XWJI OYIUIIN MYMKUH, JICKUH yJap Tajgad STUiIa€TraH WIIYU KyYUHHU TYFPU aHUKJIAII
yuyyH 3apyp Oynran  marepuan Ba 3axupa KUCMJIapu, UIYHUHI/EK,  Oapua
TAbMUPJAUTHUHT HApXH, Iy KyMJaJaH YHUHT ajJoXuja 3JeMEHTIapu HapXu Xakujaa
MabJIyMOTra 3ra OVJIMIIY 1mapT.

Tabmupnam wumapuaad TaulKapd, KalJHomanapra, MEXHaT LIapOUTIapUHU
AXIIWJIAITa KapaTuiran (TexXHUKa XaB(CHU3IUru Oyinya HOMEHKIIaTypa HILIApH),
UIuUiad YWKApUIl Y4yH 3apypuil OynraH wunuiap (KOMMYHUKAIUSUIApHU —Maiaa
anManuiad yuuiam, KOHCTPYKTHB Y3rapuiuiap Ba X.), MIYHUHTZIEK, TEXHOJOTHK
KypWwIMaHd KUCMaH MOJEpHU3AIMsUIAIIArd €KW aHWUK YCKyHaHU OyTyHIiai
MOJIEpHU3ALMSUTAIIAAr  (3CKUCUHU SIHTUCH OWJIaH ajMallTHUpUII) UIUIAp XaMm
KUPUTWINIITNA MYMKHH.

Tabmupnam wunmapu KadgHoMacuHU (HYKCOHJIAp KalWaHOMAacu) Y3 BaKTHIA
OakaprJIMIIK Tanad ATHIAAUTaH XyXxkKaT 1e0 Xxuco61ab 6ynmaiian. TabMupiaaHaérran
YCKyHaHH JUKKAT OWJaH KYpUKAaH YTKa3WiIranjaa, KucMmiapra aXpaTuirasjaa Ba o4uo
TallIaHTaHAa KalgHoMaa Ky3/1a TyTUJIMaraH sSSHTM HyKCOHJIap aéH OYIUIIN MYMKHH,
€KUM aKCHHYA KY3/1a TYTHJITaH HyKCOHJIap UIITHPOK STMAETraH OYIUIIN MyMKHH.

Nuuiapau nuwiad ynkyBumniaap. JIOT taptubu Oyitnya amanra omupuiIaiural
Oapua wmiap, €EKM KOPXOHAHUHT Y3 Kyduyd OwWiaH €KW TallKapuJaH Maxcyc
TaIKWIOTHap Ownan Oupranukna ytkaswinanu. [llaptHoma acocuparu TamkapujgaH
UIITUPOK OSTYBYM TAIIKUJIOTIAD MyApaT4YWiap Aeiwiany; mapTHoMma Ty3aéTra
KOpXOHa 3ca - OylopTMauM JIeiniaiu.

TabMupaam HILVIAPMHA U120 YUKHII YCYJJIapH.

Y cKkyHanapHUHT YIdaMiiapy, OFUPJINTYA Ba KOHCTPYKTUB MypakkaOiurura Kapao
ama’ija TabMUpJall UIUIAPUHU TYPJId XU ycyJulapa YTKa3uilau.

OHI TaKOMUJUTAIITAH YCyJ Oy — arperaTmiy yCyJIaup. Y HUHT MOXHUSTH ITyHJIaKH,
Oy ycynna TabMupiaHaéTraH yCKyHa MOMAEBOpAaH OJMHUO, MEXaHUK TabMHUpJIAII
nexura oopwianu. by ycyn TaHHapXHM KaMaWTHUPHINTa UMKOH spaTaiu (aifHUKCa,
MexHaT capdu KUCMHUAA), ITyHHHTJEK, TEXHOJOTUK YCKYHAHWHT TabMUpJAMIIA TypruO
KOJIMIIMHU KECKUH KaMalTUpaaH.

Wupuk  ymuamparn ycKyHaJapHM —TAabMHUpPNANIA HHPHK KHCMJIH  YCYII
Ky/ulaHuinaau. byHna sSckupral KHCM  SIHTH, aBBaJIJJaH MUFWITAaH KUCM OWIaH
anMamTupwiIaau. by ycymHu Kymmam ¢akaTruHa y3apo amMalTHPUINTa KaThUH PHOS
KWIMHIaH/IaTUHA MYMKUH OYIaau.

Mykamman ycKyHanap Yy4YyH, UIYHUHTZIEK, IOKOpUJa KypcaTuiraH HKKaida
YCYJIHM KYJUIAITHUHT WJI0XKHK OYiamaraH XoJulapia HHAWBUAyal TabMHpJAll YCYIU



KyulaHuinaau. by  yCylIHMHT MOXMSTH IIyHAAH HWOOpPATKH, YCKYHaJApPHUHT
TabMUpPJIaHAETraH yYacTKaJapUHU KUCMJIApra aXXpaTWiraHJaH CYHT, 3CKUpPraH KUCM Ba
JeTajuiap, Iy IIapouTAa KYNpoK KyJdaWpok OYyiraH TexHojorus Oyiinua KaWTta
TUKJIaHaIU. byHaa 3axupa KUCMIIApUHHM KEHT KYJUIAHWIUILW, TabMUpJIAIl MYIIaTHUHU
KHCKapTHPUILITa UILIOHAPIN acOC XUCOOIaHaIu.

NmHuHT UXTHCOCJAIUTHPWIMIIM. TabMUpJall HUIIApUHU Oa)kapyBUUIIAPHU
HUXTUCOCHAIITUPUIL — Oy WII YHYMJOPJIUTHHU OIIMPHUII YUYH DHT 3apyp IMApPTAUDP.
HxTrcocnamrupui — ciaecapiJapHUHT KO30H ycTallapH, TaKeJdaKuuiap, HaiBaH1quIap
Ba OoIlKajgap MaxOpaTHHU OIIUPUIIT HMMKOHUHM Oepaju, TabMHpJall HILIapU
cubatuHn axmmiaanau. bab3m Hupuk Tabmupnam 0azanapuga TOp JOMpaJaru
MyTaxacCUCIUK Makcaira MyBOMOHUK Ae0 TaH OJMHraH: HUIIYd ¢akaT OUp-HKKUTA
TypJard ycKyHajap y4yH MyJDKaJJlaHTaH WMOUTapHd Oaxkapaau, macajlaH (akaTruHa
KOMITpeccopiap €K1 MapKa3aH KouMa Hacociap.

Kopxona TabMupaam Xxu3MaTu TapKuOHU. ACOCHI TEXHOJIOTMK, MEXaHUK Ba
TPAHCIOPT YCKyHAJIapyu, KOMMYHUKalusiaap, OMHO Ba MHIIOOTIAPHU TabMHpJIAII
XU3MaTH 3aBOJ, KOMOWHAT €KW HIUIa0 YMKapuIl Oupriammacu OOl MEXaHWTU
TOMOHHUAAH Oomkapunaau. Y sHa Oom MexaHuk OYVnmumu (BMB) Oomumurum xam
xucoOmananu. YHuHr Basudacura JIOT Tuzumunau amanra omupuin OwiaH OOFIIHK
OynraH, yCKyHaJapHH MOJIEPHU3ALMIIAII, UITYM Ky4YHd Tajad KWJIaauraH TEXHOJIOTHK
Ba TabMUpJIAII OMNEPAIUSIAPUHUHT MEXaHU3AIUSICH, TabMUpPJIANl WUIUIAPUHU HIIIA0
YUKUIITHUHT TAITKWIAN MIaKUTAPUHE TAKOMUJUIAIITAPHUII OuaH OOFIHK OYiaran Oapua
CaBOJUIApHM, MacajajlapHu euuin kupaau. Kamuran kKypwidimn Oynumu Oyiamaran
KAYUK 3aBojijIap/ia OOl MEXaHMKKa SHa KOPUU acocuil oHaNap Ba SHIU KypUIIUII
UIUIapy XaM IokjiaHaau. bom MexaHuk OeBocHTa KOpXOHa OOII HMHXKEHEepHUTra
OyiicyHaau Ba y OujiaH TabMHpJall MYAJAaTH, SKCIUTyaTalys TU3UMH, IIYHUHTIEK,
acocuil (oHIAp PEKOHCTPYKUUACH OYinua TaaOupiap YTKa3WIIHU KEIUIIUITaH
XoJia Oaxkapam.

bom mexaHumkka KOPXOHAHMHI MapKasWil TabMHpJam Oazajmapu OyHcyHaIu.
TapmupmamHUHAT 11eX paxOapura OYWCyHaJWIraH TEXHOJIOTHK Ba €paamMyM-KylInMua
nexjap ydJacTkajapu €ku — Oaszalapd XaM TEXHUK HyKTau HazapuaaH bMbra
OyiicyHanu. YCKyHaJIapHHU SKCIUTyaTallUsCH, TabMHUPJIAHMIIH, 3apyp OyiaraH xucooOra
OJIMIII Ba XHUCcOoOOT Oepuin Macanangapu 6yiindya BMBHUHT kypcaTManapuHu, TapTHOIH
paBHIlJIa KOHYH OYiiM4ya KOPXOHAHMHT Oapua IeXJlapy Ba ydacTKajapu Oakapuiira
MaxOypaupIap.

Texnuuk Ha3zopart. 3aBojiapiaa acocwii (QOHIIAPHUHT TEXHUK XOJATHHH Ba
AKCIUTYyaTAMSICUHU HAa30paT KWJIUII y9yH TEXHUK HazopaT Oynumu unuiad typaau. by
OynmuM KopxoHa Oomr MexaHWKWra OyiicyHaaw. TexHHK Hazopar OyIuMu
YCKYHQJIAPHUHT, TpyOa KyBYpJapHHUHT, OWHOJAPHUHT Ba XOKa30JapHUHT MaxCyc
Typiiapu Oyiinya MyTaxacCUCJIHMKKa 3ra OYIraH WHKEHEeP-TeXHUK HIIUUIapAaH TapKuo
TONTaH.

Texuuk HazopaT acocud (POHAJTAPHUHT (yckyHanmap, unuiad YuKapuin
BOCUTAJIapW, OMHO Ba WHIIOOTJAP) XaBPCHU3 SKCIUTyaTAIMsICH Ba KypWIHIIHA Oyiinmda
KOpXOHa/Ja aman Kuwila€TraH KOuJa Ba HoOpMmaiapra cy3cu3 pHOs KWJIUIIHU
TabMUHJIALITA aCOCIaHaIH.

Texnuk HazopaT OYIUMU CHCTEMATUK Ba pexalallTUPWIraH TapTuOaa
KYpuKIap YyTkazaau, TaQTUll KWIaad, amaljard yCKyHaJapHUHT CHUHOBJIAPUHU Ba



TEXHUK UIUIA0 TYPraHJIUTUMHU TEKIIUPAIU, IIYHUHTACK, YTKA3WITaH TAbMUPIAITHUHT
TYJIaKOHJIM Ba TYFpU OaXapWITaHJIUTUHU Ba SHICM YCKYHaJapHUHT TEXHUK
mapouTiapra MoOC KEJNUIIMHUA TeKmupaaud. HazopaTHUHT OKOpH Aapaxana yTUIIN
Hazopar-yiuoB acOoOmapu Ba Maxcyc HaszoparT Jjaboparopusuiapu — OuiaH
KUXO03JTaHTAHJIUTUTa OOFIIUK.

3axupa KMCMWIapHU capoiinHM Tamkuia Kuiamm. Kucka Mmyanatnapaa cudatiu
Ba Y3 BaKTUJa TabMHUPJAIIHM YTKA3UIIra €Tapiiv Japaxalaa 3axupa Kucmiapra Ba
TabMUpJAll MaTepuauiapra sra OYJIraHgaruHa SpUIIUIT MyMKUH. dakar, yJapHUHT
OpTHKYa MMKIOpJAa Y30K BaKT JaBOMHJA CAaKJIAHUIIM, KOPXOHAHUHI ailJlaHMa
BOCUTAJIADUHUHT  TYXTaTUO  KYyWWIMIIHIa Ba  KOPXOHAa  TEXHUK-UKTHCOIUM
KypCaTKAWIapura ce3ujiapiau TabCcup Kypcaraau. LlIyHUHr y4yH, 3axupa KUCMJap Ba
MaTepUaUIAPUHUHT TabMHPJIANl UIUIAPUHU Y3JIYKCU3 TabMHUHOTHHH MYX0(a3aJoBUH
MUHHUMAaJI MUKJIOPUHHU aHUKJIAIl MacaJlaJlapyuHUA aHUK €YUl Tanad dTUiau.

3axypa KUCMJIApHU TeXa0 WIUIATHIN, I[IYHUHTJEK, SHa KalTa WIUIaTHII
MaKcaauaa aJIMallTUPWITaH KUCMIJIAPHU KalTa THUKIAIIHU KATTUK Ha30paT KWJIHUII
Kyna myxumanp. @akat, OyHaai xoiaTiap/ia 3axyupa KAICMIApUHA HOMUHAM Japaxana
MYBTaIWIUIAII Ba TABMHUPJIANTHUHT YMYMUN HAPXUHU KaMaWTHPHUIIT MYMKHH.

YckyHaiapau TapMmupamra Tad€pmam kuME Ba HeDTHM KaiTa WILUIAII
3aBojiIapusia ajoxuaa axaMmusaT kKacO sraau. by 3aBomnmapna moptiam Ba €HFUH
XaBIWINIK Ba 3axapjid Mojjaanap OwWiaH HIUIalml SKKOJ KYpUHAAUTaH OMUII
xucoonmananu. lllyHuHr yuyH Tabmupiamra Ta€piaaHum Oyinya VTKa3uiagura
TagOupJiap TapkuOW Ba KETMa-KETJWTH YCKyHaJlapHU TEXHOJIOTHMK KapTaja YpHATHII
€ku xap OMp YCKyHaHW JKCIUTyaTallds KWIMII OYiinya HypuKHOMajgapujia Myxokama
kuirHaau. KapramapHu Ty3um BakTHAAa YCKyHara €K TH3UMIa TYJIJIUPUITaH MYXUT
Xoccallapura, yCKyHa yiadamiapura, IIYHUHTAEK, TaHJIAHTaH TabMUpJAIl Typura
axaMusIT OepuiIaiu.

YCcKyHaHM TYXTaTHIL, YHM CUCTEMAJaH Y3WUII Ba TabMHpJalra Tal€pialiHu
TEXHOJIOTMK TepcoHan (ammapaTyu, ONepaTtop) aMajira omupagu. TyXTaTuil BakTHa
Temreparypa, 00CUM Ba IOKJIAMAHUHT KECKUH Y3TapuIN YCKYHAHUHT >KUAUN UIITaH
yukumura onu6® kemanu. LIyHUHT y4yH WHMpPUK YCKYHAJTapHUHT EKU TEXHOJOTHK
OOBEKTIAPHUHT TYXTATWIMIIUHA ydacTka (YpHaTwiuil, OJIOK, IeX) OOIIIUFu
OomKapam.

Tyxratunran ycKyHaldapHH TYIAUpUO TypraH MyXUTAaH OymaTwiaaw, OyHaa
V31 OKMO KEeTHUIW YUyH JApeHa)iap, OyF Ba XaBo opkaiu myd:nad To3anail, cyB OWiIan
IOBHINI Ba XOKaszojapaan ¢oipananunaau. lllyagan cyHT, ycKyHalapHU TU3UMHUAAH
UIIOHAPH y3U0 Kyiunaau, Oy BakTAa ouynO-Enuiaaural apMaTypanapja Ba yiapaaH
KeWHWH, IMIOBKMHHHM IOTyBYHM ¢uaHeymm Oupukmanapaa YypHatwianud. lloBkuHHU
CYHIUpYBUMJIAD pakamyiap OwiaH O€NTWIaHraH SXIIH KypuHaJAWraHn Kuiub ¢&3ub
KWWy maprt. Xap Oup YpHaTWiAraH IIOBKWUHHU CYHIMPYBUMHU HII CMEHACU
KypHaAIIUJla KalJl KWJauHaau. By KypHaijga yHMHT YpHAaTWITaH Ba OJMO TalllIaHTaH
caHamapu, xamaa OaxapyBUMHUHT  ucMmu-mapudu  kypcatunaau. LloBkuH
CYHAMpPYBUMJIADHM HABOATUM ciecapiap Kysawiap, Karra XaxMJard Hiuiap ojau0
Oopwmaétran BakTAa 5Ca, 3aBOJHUHT TabMUpiaml 0a3acd TOMOHHIAH aXpaTUJITaH
ciecapiap Oaxapaauiap.

YCKyHanapHd KEWMHTM TaEpIIaHWIIM YJAPHUHTI KOHCTPYKTHMB XOCCaJapura,
aHUK IIapouTiapra Ba Tanad HSTWIAETraH TabMUpIANl XapakTepura Oofiuk. by



Tal€prapiuk Y3 WYdra OBUII Ba OyFJIaTUIIHM, TapTuO® OwWjaH KellaJura
TaKpPOPJIAHUIUIAPDHUHI aHUK COHU, MAaXCYC pEarcHTJIApHU MIIUIATUII Ba XOKa30JapHU
ojagu. TeXHOJOTMK Xu3MaT TabMUpJALl HIIApUHHU OakapyBUWiapra yCKyHaJlapHH
TaUEPIUTUHU KaPoJATIOBUM pacCMU XyKKaT Oepaan. Y CKyHaHU KaluTaja TabMUpPJIaLl
BaKTH/a AaHMK Oup IIaKijard JajojaTHOMa Ty3Wjagud. YHJOa YCKyHa Ba
KOMMYHUKALUSUIADHU  TabMUPJIAITa TaWE€pIUTU TabKUJJAHAAW Ba TabMUpJIALI
BaKTHU/a XaBOCU3TUKHU TAbMUHJIAITHUHT aCOCUN Yyopasiapy auTud YTUIaau.

VYckyHanapHu ¥3 BaKTHAAa TabMUpJallra TONIIMPUII Ba Tal€pnam Baszudacu
Unuiad YUKapuIl 1[eXd OOLUIMFUra IOKJIaTWiIagu. YCKYHaHUHT y3una €Eku y
YpHaTWIran Xyayajaa naBaHajgan Ba OOLIKA OJIOBIU-YTIW UIUIAP OJUO OOpHI y4yH
€3Ma pyxcar, TacIMKJIAHraH LIaKiIra acocaH Ty3wiaau. 3aBoj OOl MHXKeHepH (Lex
OOLUTMFY) TOMOHMJIAH UM30JIaHTaH OyHAal pyxcaTHOMa €HFUH XaB(CUBIUTH BaKWIH
TOMOHUJAH MM30 KYyHuiaubO, Oy Bakui WII OONUIAHTYHra KajJap Ba WII JaBOMUAA
pacMUNIAIITUPUITaH PyXCaTHOMA/Ia Ba KOPXOHAHUHT YMYMUN TEXHHKA XaBPCUBIUTHU
Koujanapuaa atu® Yyrunran Oapya amaiapra KaTbUM puOs  KUJIMHUIIMHU
TEKIIUPAJIH.

2.3. MammHa Ba KypWIMAJApHH WHUFUII Ba KHCMJIApra a)paTuil
TeXHOJIOTHSICH.

Xap KaHmall yckyHamap ajoxuja J3JIEMEHTIapAaH Ty3wiran Oyiaub, ynap
TEXHHMKaJa OJIOKIap, KHCMJIap Ba JeTauiap Jae0 aTaiaaud. bupimamuu 3IeMEeHT JeTal
Oynu0, YHUHT XapakTepiu OeNTMcCH — YHJa Xed KaHJaai OupuKkMayiap HYKIup.
VYckyHanapHUHT OoOIlIKa JJIEMEHTIApHIaH ajoxXuja KHUCMIIapra aXKpaTWIAIIN EKU
WUFUINIIN MYMKUH OYJTraH UKKU €KU YHAAH OPTHK ACTAIUIAPHUHT aXpaTruwid €KH
KPATTHUCH3 OUPUKMANapy KucMiap 1e6 atanaan. MupHK KHCMIapHH MOHTAX KHJIMII
TeXHUKacuaa OJIokap Ae6 aTamn KaOyJsl KUIHHTaH.

VYckyHanapHu KucMiapra aXXpaTHil Ba WUFUILI TEXHOJOTHUACUHH HIIIA0 YMKHUII
y4yH MApTIAW paBUIIFa yIapHU Typyxjapra Ba rypyxuaiapra OynunHamu. beBocurta
yCKyHa TapkuOuWra KApPYyBYH Xap OWUp TypyX, MKKM Ba YHJAH OpPTUK Trypyxuajapra
Oynmuuanu. ['ypyxuamap 1OKopu Ba Kydu TapTHOIM (MKKUHYM, YYMHYH Ba X.)
rypyxuanapra OymuHamu. HOkopu TapTtubiam rypyxdaiap — KyWd TapTHOIU
rypyxuajapaaH ubopar O6ynaau, KylWn TapTHOIUIApU 3ca, ¥3 HaBOaTHIa KUCMIIapaaH
Ty3WwIran Oynaau. Y CKyHaJapHU MApTIX paBUila OJIOKIap, rypyxiaap, rypyxdaiap Ba
KHCMJIapra OYJTWHUIIM, SbHU ylIapHU AuQdEepeHInanuscu, TabMUpiall UIUIAPUHUHT
XaKMH Ba KOHCTPYKIUSICHHUHT MypPaKkKaOIUTUra OOFIIuK.

YcKkyHanapHd KuUCMiIapra axXpaTull Ba MUFUII BAaKTUAA MUPUK XaJiapra
QXpaTUIl MPUHIUAIUHNA KYJUlai, uil (POHTUHU CE3UJIapiiv jJapakaja KEHTauTUpHII,
VIIAPHUHT MEXHAT X )KMHUHH KaMaTHPUII, TabMUPJAII UIIUTApUTa KeTaauTraH BaKTHU
KUCKapTHPUII, IIyHUHTIIEK, YMyMHH MeXHaT capduHU KaMaWTHUPUII WMKOHWUHU
ocepanm.

Kynruna xomatnapaa Kkucmiapra axxpaTUIl Ba MUFUII TECKApU KETMa-KETJINK/IA
amasra ommpuiIaan. Arap KUCMiIapra aXpaTuIll MauTHIa yCKyHaIap aBBaj rypyxjiapra
OYynuHMO, KEWWH IOKOpW Ba KyWH TapTUONM Typyxuanapra, KACMIIapra Ba OXHUpPH
neraniapra OyauHca, WAFUII KUCM JIeTAJUIApUHU KOMITAaHOBKA KUJIUIIJAH OOIIaHUO,
Tal€p rypyxHH yckyHara (06a3a sieMeHTHUra) ypHaTull OuiiaH Tyraiau.



TabMUpNANIHUHT CaHOAT yCYyJIIapHu, KACMJIapra akpaTuill Ba WAFUIITHUHT TYITUK
TEXHOJIOTUK CXEMaJapuHU UWNUIad YMKUIIHK, WHFUAID — KUACMJIapra Oyiuin
CTEHJIapUHU O0apro STHUII, MAXCyC MOCJIaMalapHH Ba YIIYOB-Ha30paT acO00iapuHU
unuiad 4yukumHU Tanabd kKwiaau. Kucmimapra Oynuilnl Ba WUFUITHUHT TEXHOJOTHK
cXeMajlapy ajoXuja KUCMJIApHM Ba OYTYH YCKyHaHUM OVIMHHUIN EKH >KaMIIAHMII
TapTUOMHU KypcaTaau, UIYHUHTACK, OYTYH OINEpPAlMSHUHT KETMAa-KETJIUTHHU XaM
Kypcatanau. VYap oONepalysUIapHUHT TapkuOWHM OaéH »TyBuM €E3yBiap OwuiaH
TabMUHJIAHA]IH.

VMFHII TeXHOTOTMACHHY HILIA0 YHKHIIIA aBBANO, YIIOY YCKYHAHN TabMHpPIIALI
YUyH KaHJal WUFUIL yCYIM MUUIATUIAETTaHJIMTMHU XMCOOra OJUIl Kepak: OyTyHiail
y3apo ajaMallMHMII yCYiH, OyTyHIail OyiMaran y3apo alMallMHUII €KW MHIUBHyal
Mocanl. bupruHyM ycyn MyKaMMalpoK YCYJJIup, JEKUH, FOKOPU apa)kaja aHUKJIMKHU
Ba 3axHpa KUCMJIADUHM KaTTa MapKWHU Taynad Kuinaau. KKuHYM yCyll, KYJI OCTUIAru
3axupa KMCMIIApW MAapKHUJIaH JAeTajUIapHU TaHiald OMUIIHM Ky3aa TyTtaau. MHauBuyan
NPUrOHKA YCYJIU ¥3 MUMra 3apyp Oyiran ymyamaaru JeTajulapHU OJIMII YYyH MebEpUra
eTKA3WIraH CclecapiiK Ba XaTTOKHM, JACTIOXIM MIUIAPHA XaM oONamu. Mupuk
yCKyHasiap OynraH XoJjiata Typid KUCMIIApDHU HUFMIN IOKOpUJATH yyaia yCyuiap
OuiaH aManra OUIUpPUIIaIu.

VYckyHanapHu Kucmiapra aXpaTuil Ba HUFUII cliecapiiap Opuragacu TOMOHUAaH
€ku Oup BaKTHUHT ¥3uja Oup Hewa Opuraganap TOMOHHAAH TabMUpJAIl Oazaliapu
ycTaxoHamapuga €kd  OeBoCMTa  TEXHOJIOTMK  KypuwiManapia  YTKaszujiaau
(TapbMupnaHa€Tran yckyHa VpHaTWiraH >koinapaa). Tabmuprnam Opuragaiapujar
UIIYWJIap COHU Iy IIApT OWiIaH TaHJIAHAJWKH, yJIap WIN KOWIapuja TypraHiapuia
Oup-Oupnapura xamakut Oepmacuniap. M Xaxmu TabMmupiaml Typura OOFIIHUK.
Kanuran tapmupriamga yckyHanap 0asza sjeMEHTHra Kajaap Kucmiapra akpaTHiiaju,
Ba JIeTa/NIApHU KailTa TUKIaHUO, KEeWHH Ba aIMAIlITUPWITAHAaH KEHUH WUFUIL UIILIApH
mry 6aszaman 6omnad 6akapuiiau.

Arap KUCMIIAap UWKKU €KM YHJIaH OPTHK OWp XWJJard JeTajiapAaH TYy3WJIraH
Oynca, WWFUIN BaKTHIA YJIAPHH aJIMalITHpUO MOOOpMAciuK ydyH Ba Oy OuiaH
TyTramManap cu(aTiHA TacalTUPMACIUK YYyH, JE€TaUIApHUHT YCTKH TOMOHUTA
Oenrunap Kyunb kyhunamu. benrwnapHu sHa Oup ACTaNHM WKKMHYHMCHTa HUCOATaH
aHUK MYIDKamu1ad OJUIN yUyH XaM KyHuiaajau; onub KyuunaéTrad aeTajiapHu I0OKOPH,
IacT, YHT Ba Yar TOMOHJIAPUHU KYpcaTuO Kyuumamm.

Kucmnapra axkpaTuin Ba MUFHUII TEXHOJIOTHSCH YCKYHAJapHU TabMUPJIAIIHUHT
YMyMHI TEXHOJIOTHSICHM TapKuOWra Kupaaw, Oy TexXHoJorus ymlOy yCKyHa
KOHCTPYKITUsiICUTa OOFIIUK paBUIla UILIa0 uyukwiaau. bynapnan kenu6 unkub, 6apya
TypJard yCKyHaJap y4yH ONepalusulapHUHT aHUK OMp KeTMa-KeTIUTMHU CaHa0 YTHII
MaHTUKKa TyFpu kenmaiau. Kyihupma xynm ydpaldaurad axparrud OupUKMaIapHU
KHCMJIapra akpaTull Ba UMFUITHUHT TEXHOJIOTHK XyCYCUSATIAPU KEITUPHUIITAH.

Pe3nbanim Oupuxmasap. Pe3pbanm Oupuwkmanap MammHa Ba KypriMaliap
KOHCTPYKIMSUTApUJATH  @XpaTrud  OWPUKMAIADHUHT  KEHI  TapKairaH TypH
xucoOmananu. lllyHuHr yuyyH ynap 3uMMacura WAFUII Ba KACMJIApra aXpaTUITHUHT
acocuil OyIUMIIapy FOKJIaHAH.

Kumé Ba nHedTHM KaliTa wunUIaml 3aBOJIAPUHHMHI YCKyHajapuja acocaH
UUWJTUMHIPUK pe3p0anu OupUKMaap KYyJJIaHWIaau, yjiap Maxkamjail pe3bOanu Ba
Maxcyc pe3pOanu Oumpukmanapra OynuHaau. Maxkammamn pe3pOanapura — acocuil Ba



Maiila pe3pOasiap KHpaaW, Maxcyc pespOamapra — TpyOanu, Tpamneuusiiu,
TYFpUOYpUAKIIH, TASTHYIU, JYMAJIOK Ba X. KUPAJIH.

Pe3nbanu Oupukmanap Tallkyd, MYKH Ba ypra pe3bda auaMerpiapH, pe3bda
KaJaMH, pe3da mpouid Ba yHM XOCHJI KWJIYyBYM OypyakiapH, NPO(QHIMHUHT HIIYU
Oananguru (kypt npodpumiap Oup-Oupura Terud TypraH TOMOHJIAPUHUHT pajual
yilyaHraH SHr KaTTa OallaHJJINTH), BUHT YM3UFUHHUHI KyTapuiuil Oypuaru, Oypad
aXpaTull y3yHJIMIY (SbHU, OVillamMa YKIM YI4aHTraH TyTalulyBYM JETAJUIAPHUHT Oup-
Oupura Terud Typras 103acu y3yHJIMI1) Ba OolIKa yiadyamiiap OuiiaH XxapakTepiaHaau.

Pe3nbanu Oupuxkmanap Oapua Yymyammapra Oenrwiad KYWWITaH >KOU3JIMKKA
KaTbUM pUOs KWIMHIAaH XOjJa TaW€pilaHuluy Kepak. MachynusaTin MamuHa Ba
KypwiMaJIlap TMacrnoptiapuaa €Ku HypuKHOMalapula MOHTaXX Ba JEMOHTAXKHHUHT
xycycusiTiapu kypcatwiuiu mapt. Llynunraek, pespOanu OupukManapHu TOPTUO
OOFJIalll KyWwIaHUIIW XaKua MabJIyMOTIIap XaM KYpCaTUJIMILHU [IapT.

TopTud Oornam KywiaHumM. BUpUKTUpUIAETTaH ACTAJUIAPHUHT TYTallyBUH
o3ajapuaaru  pesp0anu  OupukMamapHu TOPTHO OoFnamijga, OWpPUKMaTapHUHT
TepPMETUKJINTMHU Ba 3UWIMTMHUA TAbMHUHJIOBUM, MUHUMAJ OOCUM 103ara KeITHUPUIUIIN
kepak. Hopman toptu6 Oofnam pe3pOanu OMPUKMAHUHT KYyWIAHHUIIUTA TabCUP
ATa€TraH acocuil Yy3rapyByaH KyWIAHUIl TabCUPUHU KaMaWTUPUIIHM TabMHUHIIA0
OepuIy Kepax.

Karranmuru Oyiinuya ¥y3rapyBuaH Kyujnap OWIaH IOKJIAHTaH pe3bdanu
OMpUKMaNapHu, TallKW OKJIamMaZaH OupMyHYa IOKOPUPOK OYiraH KaTTaaukkada
TopTHO OOFnam kepak. TopTu® OoFmam KywIaHWIIUHU Kyhuaaru dopmyna Oyiinua
XUCOOIaHaIN:

o,=K-o, (1.2)

Oy epna o3 - TopTO Oofnam kywianuinu, Mlla; 6,=P/F — Tamku roxaama
TabCUPHUIA XOCHI OYiTraH pe3bOanaru HoMuHal Kyaianuil, MIla; P — 6ontHu uy3yBun
nuku Kyd, MH; F=nd;?/4 — pespba OViinab kyHmamanr kecum Maiinonu, m%; K —
OMpHKMa KOHIIEHTpalusIcura OOFIMK OyiraH (FOMIIOK KUCTHpMaH QJaHelIn
oupukManap yuyn K=1,3-2,5; nynar, makngop kuctupma yuyH K=2-3,5; nynar siccu
kuctupma yuyH K=3-5) toptu6 6ormamr ko3¢ hunueHTy.

Toptubd Oofnmam KywlaHWUIIM Oab3W UerapajapaaH OPTMACIUTH Kepak, Oy
yerapanap Kyhujaara HucOaTaaH aHuKIaHATU

o, = % <080, (1.2.)

1
Oy epna 6, — MaTepuas OKyBYaHJIMK derapacu, Mlla.
urrn BakTHA TOPTHO GOFNIAIT KyWIAHHIIN TOPTHO GOFIIAIN MOMEHTH OpPKAJIH
[03ara KeNnTUpuiagu, y TalKald KajduT CONUHUHI Y3yHJIUTW Oyiinua Ba YyHra
Oepunaétran Ky4 Oyiin4ya aHUKJIaHAaIu. ACOCUN METPIH pe3n0anu 00T Ba IIMUAIKAIAP
Y4yH >KO0W3 OynraH TopTUO OOFjalll MOMEHTUHHMHI o, =040, WIAPTUJAH TOMUJITaH

TaXMUHUW KuiimaTiapu 1-1-xaaBanga KeITHPUIITaH.
1-1 xxaaBan
boJuT Ba InuIbKaJap y4yH pyxcaT 3THJITaH TOPTHO OoFsian
MOMEHTJIAPUHUHT TAXMHUHUUA KHIIMATJIapHu

| Pe3nGa muamerpw, | [Iynat mapkanapuad O0NT MINUIbKAJIAPU YIYH




MM TopTHO OOFIAIl MOMEHTH
Cr.3 Cr. 45 40X

6 0,022 0,035 0,070
8 0,054 0,086 0,172
10 0,110 0,170 0,340
12 0,190 0,300 0,600
14 0,300 0,480 0,960
16 0,480 0,770 1,500
18 0,660 1,000 2,000
20 0,950 1,500 3,000
22 1,300 2,100 4,200
24 1,600 2,600 5,200
27 2,400 3,800 7,600
30 3,200 5,200 10,400
36 5,800 9,200 18,400

Macbynusatiau pe3p0any OupukManap yudyH TOpTUO OoFnail KydJIaHUIIMHU OOIT
y3aUTUPWINILMHU Y4ail, KOTUPWITaH O00JTra HucOaTaH raiika aillianuin OypyaruHu
yigamn, Oypamn oxupuaa ycaauraH allaHWIl MOMEHTHHHU Yidall OpKajld Ha3opat
Kuauim MyMKuH. bommmaa cana® yTunran MKKM XodaT y4yyH Maxcyc acOoOiapaan
doitnananunaan — Oymap — y3yHJIMK Ba Oypyak ynyaruuiapaup. YJIapHUHT
Kypcarkuwiapu Gopmynanap opkajiu OypoBYM MOMEHT €KH TOPTHUO OoFiall Kydilapu
(Ky4JaHUIIM)HK XucoOyaml WMMKOHMHM Oepamu. Oxupru xonarna sca, OeBocuTa
OypOBYM MOMEHTHH KYpcaTyBUU TapupOBKa KaJIUTIap UIUIATHIIAIN.

Boataap Ba mmuiabkanap. Jleraiiapau TyTalITUPUII KYI Xosiapaa Ooiriap
Ba MIMWIbKanap OuilaH amanra omupuianu. bontnap onauit Ba MachyausaTin O601T Ba
mnuiabkanapra OynuHaau. Opnuit O6odTinap KYHAAJAHT Kywiap TabCcUpura Jyd
keiamacaurun  kepak. LlyHuHr yuyyH #uFum  BakTuga OONTIIapHM — KecaauraH
IOKJIaMaJIap/iaH OyIaTuiaa MyJbKaulaHTaH JeTajulapHu YpHatui 3apyp (1.1a-pacm).
MachynusaTian pe3pdain OMpUKMalapHUHT IMakuiapu Ba ymdamiapu (1.16-pacm) xap
XU OYAMIIM MYMKHH, UIYHUHT Y4yH WUFHUII BakTHJa yu3Maja KypcaTwiraH Oapya
yryamJIapHUHT MOC KEJIMIIM Ba  Tajnad STWIAaTraH KUMFU3MINTa aMaj KWIWIIra
BTHOOP OepuI 3apyp.

- ! -

a[ ] 5[1&955

1.1- pacm. Boataap.
a — ouii; 60 — MachyIUATIN KOHCTPYKIHSIIAP YUYH;
1 — mycTaxkaMi0OBuYM BTYJIKa; 2,3 — OYIIaTyBYM AJIeMEHTIap;
4 — yeKJIaru4win Kajiak; 5 — TO)KCUMOH Traiika; 6 — OyprT.

1.2-pacmaa ogamii Ba Oup HeYa MaxCyc MMUIbKAJIAPHUHT KOHCTPYKIUSIIAPH
KeJNTHPHITaH. VIMFUII BakTHaa V3-Y3ujmaH Oypab UMKHINra Hyn KyHMAaclmK YdyH,
IINWIbKAHU TEUIMKraya KUpHUIIUra ajoxuja 3btubop Oepumn 3apyp. llnunbkanu
TEIIMKraya KUWIUPUIIHUHT KyHUJard KYpUHUIUIApU MaBxXyld: 1 — pe3pOaHuHT



KOYMIIK Oyitnya (Imuibka, yHaaru 6op pe3p0aHuHr oxupurada Oypanaaun); 2 — ypra
nuaMmetrp Oyina® Tapanrmam  €épaamuna (tapanrimam  kuiimata  0,01-0,06 MM
yerapanapuaa); 3 — Oypr Epaamuaa (nuibka KaHAaaup Kyd OwinaH Oyprra
yekjaruyuradya Oypanaau); 4 — TEMIMK OCTUJA 4eKiaruy OwnaH (IIMuiIbKa TEIINK
OCTHTa Yekjiaruyraya oypanaam).
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1.2- pacm. llnnasbkanaap.
a — O/1Mii, pe3b0aHUHT OXHpUraya allaHTUPUIIAIUTaH;
0 — ypTa KucMuia HYHWITaH 4yKypyasiu;
B,I' — Maxcyc; 11 — OypTiu.

V3-y3umgan Oypamu® YUKHII Ba YHUHT OJAMHH OJIMII BOCHTAIAPH: pe3bOaiu
OupuKManap Yy3rapyB4yaH Ba JUHAMHUK FOKJIamanap TabCHpUIAH Y3-y3ujaH Oypanu0
quKUG KONMMINK MYMKHH. Y3-Y3ugaH Oypanué UMKWII OJIIMHH OJHII Yy4YH Maxcyc
BOCHUTAJIAp KYJUITAaHWIAIU. YIIOy BOCUTAIADHU WHAFUIT BaKTHA KAThUH HAa30paT KHJINII
no3uM. KynumHua, KOHTpramkanap, TOXKCUMOH TradKanap, NPYyKUHAJIA Ba TyXTaTTU4
mraiibanap unmatuaaau (1.3- pacm).

Kontpraiika — pe3p0aza Kymmnmyua UIIKAJIAHUAII KyYHUHH 103ara KeJlTupaau, 0y
sca ¥3-y3uman Oypald YMKApWIMIIHU OJIIMHU OJIMII MMKOHWMHU Oepanu. KoHTpraiika
KAYUK Ky4 OMJIaH TOPTUIIAITIH.

Toxeumon raiika — 6-10 ta xkupkumiam OYIuO, ymapra axpajdlyBud IITUIMHT
KApaad Ba IMIUIMHT OONAT €KW INMIIbKA TEIIWTura Kuurusuiamd. [oxuma omauid
MIaKJIard Traiika KUpKUMId Kwinb sicanaaum (OyHaal XonaTaa y KarTa OallaHIMKKa
ara Oymanan).

HInaMHT — SpuUM ailJlaHa CUMJIaH sicajlraH, 3TWITaH CTep)keH O0Yiub, pe3nOana
TO)KCUMOH TaKaHWHT alJIaHUIIUTa XaJdakKuT Oepaau. YHH TemMkiapra Oojra OwuiaH
YyeKJaruwiap eHruwiruHa ypuin Owian Ypuatunaau. lllyHnan kelWuH MIMIIMHTHUHT
YUKUAO KOJITaH yWIapUHU TOMOHJIApra aXpaTWind TallKaHWHT YeKKa ro3ajapura 3u4jaal
kucuO Kyhunaau. Mxtuépuit ymuamaaru mMImidHTIApHA Ky/u1ab OynMaiinu: yiapHUHT
Y3YHJIMTY Ba TUAMETPH YIIIa TEHIMKIapra MOC KEIHIIN Kepak.
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1.3- pacm. V3-¥3uaan 6ypaané unKaApHINIIHA OJAHHH OTyBYH
BOCHTAJIAP.
a — TaIllK{ TYMINYKJIA TYXTaruy mai6a; 6 — M9KH Ba TAIIKA TYMIIYKIH
TYXTaru4iv Maif0a; B — MIUIMHTIA TO)KCUMOH TalKa; T — MPYKUHAIN
maiida; 1 — TYMIIYKJIM 1aii0a; € — CO3JI0BYM 111aii0a; * — KOHTpraika.

Ipyxunaan maiidanap: kBagpaT KYHIAJaHI KECHUMJIM IIyJaT cUMJapAaH
Tal€pIlaHaau. §’3—)”/3H11aH Oypal® yuKapuiIMilnra maibaHuHT MyCTaXKaMJIUTH OOUC My
KyHuiIMaiian, OyHUHT HaTHXKacuaa OMpUKMa Xap JO0MM KyWIaHMII OcTHa OYaau.

Tyxrarnuiau maiiéa MUKy Ba TAIlIKU TyMINYKIW OYnmamu. TyMinyk merangaru
TEHIMKKA THUKWIAAW, Imaiiba dYeTMHW 5ca, TalKaHUHT KahWcuaup  detura Oypad
kyiunaau. [laiibanapHuHr ssHa Xap Typiu KOHCTPYKIUSIIApPH XaM yupanau.

[lIyan scma tytum kepakku, 250°C naH OpTHUK TemIieparypaja HILIaiauraH
dbnanenym  OupukManmap y4yyH OyTyH y3YHJIUTH OVinma0d sicck  KepTuiraH
MIMWIbKAJIApruHa Kyutanuiaau. by xonmatna OonTiapHM MIUIATUII MYMKHH 3Mac,
YyHKH yJapjia TemrepaTtypaiap aehopMaiuscuial KywIaHUII, XyAId My yadamaard
mmuiIbKajgapra Kaparaajaa 1,4 mapra opTUK. Arap sCCH KepTWIMIITHU Kyiuiad Oyiamaca,
y X0JJa WNWIbKaHUHT HINYM YyYacTKacuga sMac (oJaTaa ypTacullaH) KEpTHIIUII
gyKypauruaa wyauinaau (1.26- pacm).

Bontnapuu, raiika Ba mmuibKajdapHu KaiTapuO Oyparn Ba Oypamn - KyH BakT
tana® HJTaguraH, MEXHATH OFUp omnepanusaup. by makcagna doiinananunagurad
acocwuii acboOmap — Oy raitkanu kanutinapaup (1.4-pacm), yinap KOHCTPYKTHUB IIAKIIA Ba
UIUIATHIMIIH coXajgapura Kapad dhapkiaHan.

Opnwii raiikanu kanumiap — outra (Oup >Karnu) €KUM UKKA (MKKHW KaFiiv) Taiika
€xu 60T Kayaru ymdamuaa xpcoOnanaan. Kepakinu yidaMaaru Kauutiaap MaXmMyacH
OynmaraH Takaupaa YHUBEpcal Kanutiapaad ¢GoiganaHuIaan, YIapHU Kepakiiu
Vmuamra kentupmianu. Kymnait 6ymMaran sxoiiiap/ia WIJam y49yH TOPEIUTH KaJuTiiap
unuiatuiaaan. Yerapaau Ba TapUPOBKAIW KamuTiaap OONT €KW MIMWIBKAHUHT pPyXcaT
ATWIITAH Yerapajap/iaH OPTHK TOPTHO OOFIaHUIIUHU €KW UY3WIMIIAHU OJJIMHH OJIAJIH.
VYnap mpyxkuHa OWIaH MaxCcyc KypuiMa OpKalld TabMUHJIAHTaH O0ynuO, ymap, tanad
ATUNAETIaH YY3WINII Ky4d OpTraHja JaCTaHUHT CUJDKUIIMHYU TabMUHIANIN.
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1.4- pacm. INaiikanu kanutaap.
a — onaui, 6 — yHMBepcall, B- TOPELJIU, T — TAPUPOBKAJIH, J{ — YETapaIH.

Tabmupnam TexHUKAcUAa, KyNuHYA TalikaOyparuwiap KyJIJIaHWIuO, yiap
ac000-yCKyHalapHM WHMFUII Ba KUCMJapra axpartuil >kapaéHUHU OUpMyHYa
TE3NMAIITHPAaaM Ba eHrwulamTupagud. HOputmanapra kapal, raiikaGyparudmiap
ANIEKTPUK Ba TMHEBMATUK Traiikabyparuunapra OYynunanu. [IlHeBmaTuk raiika
OyparnwiapHu KYJUIAHWIMIIKM —TabMUpJAIl ydacTKacujga EHFUH Ba MOpTiall
XaBOIWINIK [apoutiapuaa Yy3uHu okjarad. CaHoatna wunuiad YuKapwiaérraH
NIEKTPUK €KW THEBMATHK railka Oyparn4HMHT Xap OWp MapKacH, aHUK JHaMeTp
auana3oHua Ba BalJard aHUK MaKCUMal KyBBAaTHUHI Ycuiura xucooOsanraH. [aiika
Oyparuuiap TOpeuu KaauTiap MaxxMmyacu OujiaH TaAbMUHIJIaHTaH.

Arap sKcrulyaTalusi BaKTHAa TYTallyBuUM JeTajylap IOKOpH TeMIlepaTypaja,
arpeccMB MyXMTIa Ba HQIIOCIHKIAp, Ty3jdap Ba JeTal [03acujard Kypym OOCHII
HIapouTIIapua HIiaca, aXpaTruiid OMpUKMaIapHu KUCMIIapra OYIvIl KHHMHYUITUK
Tyraupanu. bynaait OupukmaiapHy KMCMIIapra aKpaTHUIll aHHUK IIapouTiapra OOFIHK.

Kucmmapra  axparunaétran  OMpUKMAJIapHUHT  YIUIAHAJTUTAH  I03aJlapu
udaocnukiapaalH KepoCcuH €KU UCCUK CYyB OWJIaH TO3aJaHUIIM Kepak. bab3u xomnapaa
KHCMJIapHU OHMp KaH4Ya My[AJlaTra KEPOCUHIIA BaHHAra TYIIUPUO KyHuiaau.

JleTayutapau yMyMJIAIITUPHUIN, €HTWJ Ba Te3-Te3 OoiFada OwWilaH ypuil OujiaH
Oup BaKTHUHT y3uaa O00aTHH Oypad XapaKaTIAaHTHUPHII OPKAJIW CHTUJUIAIITHPHIIAIN.
Arap uyrnmanu® ketwm xaBdu OYyimaca, JeTaUIapHUA  KaBIIAp JIAMIIACUHUHT EKU

KHUCJIOPOJIN I'a3 TOPCIKACHHUHIT aJlaHTacuaa KU3JNpPUIIl MYMKHH.
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1.5- pacm. CHraH MINWJIbLKAJAPHUA YUKAPHO OJIMII YCYJ/UIApPH.
a — Oypab umkapwuin 6minan, O — SKCTpakTop EpraMua;
1 — cuHran mmumnbka, 2 — raiika, 3 — SKCTpPaKTop.

CuHuO KoJraH MINWIbKaJapHU JAeTallJIaH KyHuaaru ycyiiapaa 0ypad oJvHaIu:



- arap IINWIbKA JeTaj I03acuJaH YMKUO Typran Oyica, yukuO TypraH y4uJaH
VK OYiinad BUHT Oyparud — OTBEpPTKAara MocC KWiHO KUpKuIaau €KUM CUHHO KOJraH
raiika €H r3acura W4ku auamerpu OViinad sputuiaau, OyHaa aBBajJlaH YHU JeTajljgaH
m3oJsanus kuinuHanu (1.5a-pacm);

- MINUJIbKaa TENIUK NapMajaHay, yan pe3bOaHu KepTuiaau (ouniiaam), KeHuH
KOHyC Oynu0 Tyraiinuran oskKcTpakTop Oypa® kupruszuinaau; Oypaml BakKTUIa
AKCTPaKTOp y3u OwiaH Oupra mmuwibkanu onud umkanu (1.56-pacm). llnunbkanu
napMajarud OmiaH aBBaJl KWYUK, KEWUH CEKUH-acTa KaTTallallilraH IuaMeTpiliapHU, TO y
KUpUHJINTa ailaHu® KOJTYyHTa Kajap MapMmajaHaju; JeTall TEHIUTura siHru pe3nda
ounsiagv, JeKUH OyHruCH HUCOATaH aHYa KaTTa JTuaMeTpiu Oyinaau.

I'ypyxnamran pe3pdaiu OupUKMaiapHU WHUFUIN jKapaéHuga KeTMa-KeT TOPTUO
Oofnaml Koujacura pvoOs KWIMHAAW: aBBaJl TYFPU MapKazjallMild Y4YyH Oapua
pe3pdaiu AeTajiapHd MUFWIIAIN, KeMUH ylIapHU 00CKUUMa-00CKUY X cxeMacH Oyinda
TopTu® OofnaHaau. byHnait TopTuO OOFnam TyTalIMadapHUHT KUUIIAMUO KOJTUIIUHU
Ba OMp XWJ JETa/VIApHUHT IOKJIAHWIIM KaMJIMTH XucoOura OomIKa AeTajulapHU YyTa
IOKJIaHUO KETUIIINHU OJITUHU OJIajIu.

Pe3pbanu Oupuxmanap 3ud OYynumM kepak OynaraH xoimapnaa (KypuiManap Ba
KaMmepasap KOINKOKJIapH, TpyOa KyBypiap OWpIaluiim), pe3bain 3anap WHFUIUIIN
onauAaH Kypyk €ku anmu¢ OuiaH MUMIAUPUITAH 3UFUpP TOJAIM WM OWIaH Ypayaau.
Kecunran 1o3a xaM KYpFOIIMHJIM CypuK OwiaH, Oenuia Ba Typiau ymiO0y MyXuTra
TypFyH OYyJIraH Jaknap OWiaH MOWIaHaIH.

IInonkasu Ba NmUIMOAJIM OWMpHMKMadap. bupukuin xapakrepura Kypa
MIMOHKAJIap KJIMHIIM Ba MpU3MaTHKagapra OyanHaIu.

Kaunan (uy3yBud) IIMOHKAIAp HWINYM KHppacu Yy3yHJIWTH Oyimad karTa
O0ynMaran sHrammira 3ra (1:100). Ynapau Oupuka€tran neramiap opacura KOKHO
KAPIU3WIaAu Ba 11y Wyn OWilaH KywIaHTUpWITaH OWpUKMa OJMHAIU, Oy OupukMma
OypoBYM MOMEHTHHU y3aTHO OepraHu kabw, YKIM WYHAIUIUIM IOKIaMaHd XaM y3aTuoO
OepuIn KOOMJIMSITUTA 3ra.

1.6- pacm. Knuniau mmonkasap.
a — KaJUIaKJIk, O — KaJUTaKCH3, B — IIIIOHKA KaJUIaTMHU EITHII
Y4YyH KaJokya: 1 — KaJinokya, 2- BUHT, 3 — IIMOHKA.

Kinuanu mmoHkanapHu HucOaTaH KaMpOK AaHUKJIWKAA XapaKTepJiaHyBUH
MaluHanapaa KyJlaHwiaad. byHra ca0ad, KMUTH3HI THPKUIIWHA TYJIAUPUIT OWIaH
Oupra, neran YKUHU BaJ YKATa HHUCOATaH CHIDKUATAIH, STbHU OMPUKAETraH JeTaTHUHT
KUUIIIANAIIN 103ara Keaaan.

Knuanu mmonkanap Kaulakiaud Ba Kaulakcus Taiépnananu (1.6a,6-pacm).
[IInonkara KajJjgakHy, OyJakiapra axpaTUII BaKTUIa YHU Kapama-Kaplld TOMOHHUJIaH
ypubd yukapub OynMmaiinuran Oynranga ypHatwiaau. Kammakiau MMOHKaHU — KIMH



(3yowno) €pnamuaa yukapub onumHaau. by KIMH JeTtan Ba KaJulak opajurura KokuoO
kupruswiaay. llIyHUMHr ydyH IINOHKA KaJUlard HUFWIraH KYypUHUIIAA JeTalb €H
103acura xed OyiamaraHja IIMNOHKaHWUHT SpuM OajaHJJIMTHd MHUKAOpPUAA €TMAaCIUTH
kepak.  Kamnaknum mmoHka YpHATWATaH OYMK KOJTaH ailllaHaguraH KUCMIIap
XaBGAUAMP: yaap XuU3MaT KypcaTtaéTraH XOAUMJIAPHUHI KUWUMIIApUHU Ypald KETUIIH
Ba )apoxaTra oJu0 KeJullu MyMKUH. byHiail xonaTnap/a MmnoHKaHu KalarnokKya OuinaH
énum kepak (1.66-pacm). Kanmokua npetan €H ro3acura €k Bajra MaxkaMJaHJIaHTaH
oynanu. Kamnakcus mmoHkanap aiinana ¢€H ro3acura (TyiFa3ma IIMOHKa) Ba SCCU €H
103ara (KOKMO KMPrU3WIraH IIMOHKa) ra OYIUIIN MyMKHH.

[Tpu3MaTuk mIMoHKazap KOTUPUITaH OupuKManapaa Oyiaranu kaOu cUpIaHyBYH
OupuKManapja xam TYTAIITUPWIYBYM JETAJUIAPHUHT MYyKappap TYpFyH Ba SIXILIH
MapKa3JaluIIH TabMUHIaiu. CuprnaHyBuaH OMpUKMalapAa NPU3MATUK IIMOHKa
BaJIra YpHaTWITraH JAeTall rynmyarura €Ky Bajira BUHTIap OWjlaH MaxKaMJiaHTaH OYIuIIu
kepak. [Ipu3aMaTuk ImmoHkanapaa Mmadokjam jaegopManusicu YTKa3UJIAIuraH Top
KUppajiap — uurau 0ynud xucoOmaHau.

Hnuuim OupukMaIap - Npu3MaTHK IIMOHKAJAPHUHT OUp TypU XUCOOJaHAIH.
Mnuiyin - GupukManapHu WWAFUIIAA Bajira HUCOATaH TYMYaKHUHT MapKasJalluil
CHUCTEMACHHU CaKJall XyJaa MyxuMaup. Brynka kucmimapra kyimnaérran tamnabiapra
OOFJIMK XOJiJla Ba NUIMLIIM JIeTa/NIapHU Tal€pialill TEXHOJOTHK XYCyCHsTIIapura Kypa
YpHaTUIIAIN.

VuFunran NUMIUIH GUPUKMAIapHA Ky OMiaH yuua6 Kypub TeKIIMpUIaad —
BaJ Ba JeTalb opacuia JIOPT OOpIUTrd CE3WIMACIUTU Kepak; XapakaTjaHyBYH
OupukManap Oyiranjga BaJTHUHT OYTYyH y3YHJIMTH OYiIa0d CHIDKUNIWTAH JeTajuiapra
Oup XU Kyd OCpHIIUILIN KEpaK.

Koppo31non MexaHUK eHMJIHII OKCHIJIAHUII HATHKACHIA
3- Mag3zy. edmwinm. OpeTuHr koppo3us. Einauimra Tabcup yuiyBUHn
OMIJLIAP. Y CKYHAJIAPHUHT eIUPUIHIIH

YCKYHAJIAPHUHI' EAUPUJINIINA

Kumé Ba HedTHM KaliTa WILIAl CAaHOATHA aMalira OITUPUIIAIUTaH TEXHOJIOTHUK
xKapa€Hiap TapaMeTpiIapHUHT  TypJU-TyMaHJIWTH  OWIaH  axpanu®  Typaju.
VY cKyHamapHUHT AKCIDTyaTalusl KWIHIIL [IapoUuTIapyd acocaH TeMIeparypa, 00cuM Ba
MYXATHUHT  (QU3MK-KUMEBHM  XOoccajlapyd  OpKaid  OENTHIaHaju. Nurun
napameTpIapUHUHT KEHT OPAIMFU KYTIMHYA YCKYHAJTAPHUHT UIMTYU XKMUHU TYJIIAPUO
TYpPraH MyXUTHHHT KY4IH arpeCCUB TAbCUPHUAA Ky3aTUJIIA .

YCKyHanapHUHTI KaTTa YHYMJIOPJWIH, IOKOpH JapaxaJard IOopTjiamra Ba
éHumra xaB(JIWIUTH, TYXTOBCU3 MIIUIAIIMHUHT JABOMUUIUTU KaOW IIApOUTIAPHUHT
OaKapuIHINK, yCKyHAJAp KOHCTPYKIMsUIApWTa Ba JKCIUTyaTallus MIApOUTHAA YHUHT
XOJIATUHU Y3rapMaciiurura KyWuiaJurad Kylnmya tajnadiaap Keaud YnKau.

Hyxramuk. YCKyHaJapHUHT NOyXTAIUTW JEraHjaa, YJIapHUHT JeTal Ba
KUCMJIQPUHUHT 0apya KOHCTPYKUHUSUJIADUHUHT HINra SIPOKJIMIINTK, Oy3yJHIIH Ba



MyIJaTHIAaH aBBaJl SIXJIUTIUTHHH HYKOTHII SXTUMOJUIAPMHU XHCOOra oJMarasja,
KaOyJl KWJIMHTaH mapameTpliap yerapajapuja TEXHOJOTUK MYHaIUIIapura TYJIUK MOC
KEJHUIIN TYITyHUJIA/IH.

ABBano ycKyHajap MyXTaluTH, YCKyHa KOHCTPYKLIHMSACH Ba OKCILTyaTaIus
*Kapa€HHJla YHUHT KapoBU OpKanu aHukiaHaiau. Ilyxranukaum abamuii Oynmamu ned
aiTMO OynMalau, YyHKM BakT YTUINM OWJIAH Yy acTa-CeKMH Kamanub Oopaau.
[TyxTanukau fAacTnabKu XoJaTHra KaWTa THUKJIAl TabMUpIAl WYIW OpKajH
spummmnaay. HapOaTmarn TabMupiam oOpKald YCKyHaJapHUHT €Tapiid Japaxkaaa
MyXTAJIMTHHY KadoaTIiaHMarad xojaTjiapaa yIapHu XUCOOdaH YUKAPHIAIH.

Y30k MymiaTra YMJAAMJIMJIMK. YCKyHa (KUCM, JI€Tai) JIapHU OSKCILTyaTaIus
KAJIUII  JkapaéHWIa MyMKHH OynraH MyXTalWKHA MHUHUMal cakia® KOJIWII
JABOMUUJINTY Ba KaOyJdl KWJIMHTAH XU3MaT KYpCAaTHUII CHUCTEMAacHHH (TabMHpJall Ba
KapoB) YCKyHaJapHHHT (KHCM Ba JCTAJUIADHUHT) Y30K MYAJAATra YHIaMITHIUTH
Ienunagn.

YckyHamapHuHT (KHCM Ba JICTAJUVIAPHUHT) Y30K MyJJaTra YdJaMIIAIUTAHU
OILITUPHUIITA, YIAPHUA AKCILTyaTalys MapOUTIapUHU sAXIuiam (MyXUTHU HeWTpaani,
TeMIepaTypa PeKUMIIAPUHU IOMIIATHIN Ba X.) OPKAJIM aMmalira OIIMPUIAd Ba acOCaH
YCKYHaHUHT KOHCTPYKTHB €YMMJIQPUHU TOMHWINAA OYIraHW KaOW YHHHT TapKUOWi
DJIEMEHTJIADUHU  XaM KOHCTPYKTUB €UUMJIADUHHM €YU, SIbHU  YIIdamJIapuHH
KaTTaJAITHPUII (YCKYHA JI€BOpJIapH KAJIMHJIWTH, Baj JMAMETPH Ba X.) Ba FOKOpHU
cudaTiii KOHCTPYKTUB MaTepUAILIAPHH KyJUTAll OPKATH SPHUILIUIA]IH.

«Y30K MyaiaTra 4YuMJaMIIMIAK» Ba «aMOPTH3AIMS MYJAaTH» TYIIyHYATapUHU
Ooup-6upunan apkiiail OUIUII Kepak. AMOPTH3AlUs MYIJAaTH JIeTaHa, YCKyHaJapHH
TYXTOBCHU3 AKCIUTyaTallsl KWIUII JaBpUAa YHUHT OONIJIaHFUY HAPXWHU KOIUIAall BaKTH
TylyHWIaau (TabmMupianm cabadiu KMcKa BaKT XapakaTCu3 TypuO KOJIHII €KU HIIad
quKapuil cababiaapura Kypa Typuod KOJHIILIAp XHUcoOra OJTMHMAaNIN).

3.1. ETMpUJINIIHUHT aCOCHIl TypJIapHu.

VYCKyHAIapHUHT  MyXTAJIUTMHUHT  [acalMiid  Ba  y30K  MyJjarra
YUIAMIIMITUTHHAAT KaMaiuiy GU3NK Ba MabHABUN €IMPWIIUIN HATHKACUAA YIAPHUHT
XOJaTAapUHN EMOHJIAITUIIN OMIaH OOFJIUK.

Ou3NK eIUpWINII JeTaHja JAeTal Ba KUCMiap IIAKIM Ba yadamiapu
SXJTUTIUTUHUHT Y3rapuiy TymyHwiaad. byau xy3 Omnan yamanad €ku ymuad Kypuin
Ba TaXJIWJI KAJIUII OWJIaH aHUKJIaHAIH.

Ou3KK eAUPWIMIIHUHT KyWHJaru Typjlapd MaBxKyJ: MEXaHUK, KOpPPO3HUOH Ba
MCCUKJIIMK Typiiapu. babs3u Oup xoiuiapaa yiaap anoxuaa-aioxuaa coaup Oymann, JIeKuH
kuME Ba He(DTHM KalTa WIUIANI CAaHOATIApUIa KyNMUHYA YJIApHUHT Ouprajukaart
103ara KeJMIll XOoJIaTJIapura Jay4 KeauHaaud. Typiu eIUpUIMIIHUHT MEXaHU3MJIapH,
ylapjaH KenuOd YMKaJWraH acopatmiap, yJIapHH aHHKJIAll, OTOXJAHTUPHUILI Ba OJIMHU
onuil Typauuyaaup. IlyHuHr ydayH xap Ovp (pU3MK eAUPWIMIINHYA alOXUJa-alloXuaa
KYpUO YMKHUII MaKcaJara MyBOQUKIUD.



VYckyHanapHUHr Wujutap YTHO SCKUPHUILK, MAabHABHM SCKUPHILN YIAPHUHT
TEXHUK Ba KOHCTPYKTHB KYpPCATKUWIAPUHUHI OpKaja KOJIMII Japa)kacura kKapao
aHuKJIaHaAu. MabHaBuil eaupuiauil Oenrwiapu 0ynmO, macanaH, MacT YHYMJIOPIIUK,
unuiad 9yukapwiaérraH Maxcyior cudard, ¢oiganu um  Kod3PQGUUUEHTH, Kyilu
MyXTaJUK Ba XO0Kazoiap XucoOJaHaau.

Mexanuk equpuianm. MexaHUK eUPWINIL — CHHMIL, F03aJapHUHT SCKUPULIN
Ba KYpWJIAE€TraH AETATHUHT MEXaHUK XYCYCUSTIapy KYpUHUIINAA UoIamaHaan.

Cunum. /[letanHuHr OyTKyd CHHUIIM €KW yHAA Jap3jiap nango Oynumm —
pyXxcaT 3TWITaH IOKJIaMaJapHUHT OpTUO KETHUINM HaTWxkacuaa (oJaTaa KOHUEHTpALMs
KyWIaHULIUIApU KoWapuaa €KW SCKUPHUIIHUHT OOLIKAa TypJjapulaH Ky4dCH3JIaHHO
KOJraH Kecumiapnaa) coaup Oynaumm MyMKuH. bab3uaa cuHUIITa YCKyHalapHU
Talépnam TEeXHOJIOTHsJIapura puosi KWJIMAaclIuK XaM cabab OVmaaum (cudarcus
KylMaJiap, TOKOBKajap, ailBaHjiap Ba X.).

Cunumra onu0® kenmaguran cababiapHH, IOKJIAMallapHU —uerapajanl  Ba
MYybTaaWiUIall Hynu OuiaH OJJAMHM OJIMII MYMKHUH. ByHAaH Tamkapu, pexaBuil
Ky3aTULUIAp Ba Ha30opaT YTKas3wiaau, OYHUHI HaTWkacuia, €pmanap Ba aap3liap
OonutanFruy O0CKUYIAEK aHUKJIaHA M.

IO3amapHuHr eaupuIMIIM SKCIUTyaTalUMsSHUHT MCTAJITaH IIapouTIapujia Ba
KapoB BakTiIapuja Oomika aeran €KM MyxXuTra Terud TypraH AeTajiapia ro3aiap
SAUPUITUIIM a0 OYIMIIKM MYMKUH. EQUpHIMIIHUHT XapakTepu Ba Yodamu TYpJH
ommiiapra Oornmukaup. bymapnan acocuiicn — uimkaigaHa€Tran netan €K MYXUT
(GU3UK-MEXaHUK XYCYCUSATIApHU, NETAUIAPHUHT ¥3ap0o TabCUPH BaKTHUA Ky3aTHJIaUTraH
COJIMILTUPMA KYWIAHHIUIAP Ba XapaKaTHUHI HUCOUN TE3JIUTH.

3.1-pacm. MiikanaHaéTraH 103aJapHUHT TYTalIUII TypJapu:
a-xapakat OOITaHTyHTra4a, O-3TrpHJIapHUHT STHITYBYAH Ba IIACTHK
nedopmanusiapy, B-aepopmMariis BaKTUAAru 3appadalapHIHT
KPAITATITH.

IO3anapaunr emupuiumm — Oy KUHEMATHK >KyQTIHKIap/a WIIKAJIaHUILIAP
HATWKACUIHP, ITYHUHTCK, TEXHOJOTUK OKUM TapKUOMJArd KaTTUK YMKWHIWIAPHUHT
JIeTall F03aCUHU a0pa3uB WYHUIN HATHXKACUIUD.

Nmkananum Ky4d TabCUpPUIATU EOUPWIMII: HINKAIAHAETTaH  JKUCMIIAp
[03aJIapuiaH  3appavdanap axpajauimu OwiaH OopaguraH Marepuan F03aCHHUHT
MyHTa3aM EMHPWIUIIA, OUp KUCM 3appadalapuHUHT TyTamaéTrad >KHCM I03acura
YTUIIM Ba MaTepuall 103a KaTJlaMJIapUHUHT Y3rapyily KYpUHUIIUAA OYaau.

Nmkananum HaTWXKacua € AUPWIIHILIHU UIIKAJIaHYBYU neraniap
MaTepuajUIapUHUHT  ¥3apO0 MEXaHUK, MCCUKIWK, KUMEBUU Ba DIIEKTP TabCHUPH,
IIYHUHTIEK, WIIKAJIAaHYBYM 03ara 4YeTJaH KUpUO KOJraH KaTTHK 3appadaiap
TabCUpHJA Fo3ara kemaau ae0 KaOyn Kwiuinra ojaTiaHwirad. by Tabcupiap
HaTWXKacKula Kyruuaaru kapa€Hiap By Kyara Keiaaiu.

Eltnnum Oup-Oupura >kurciamral JAeTajUIapHUHT HUCOUN XapakaTh yJapHUHT
eidnmumm  OunaH  OopulllM  MYMKMH. EBHWIdin  MeXaHM3MH — MIIKajJaHAETraH



KUCMIIADHUHT KUMEBHH, (DU3UK-MEXaHUK XYyCYCHUSATIAPHIIAH aHWUKJIAHAIUTAH aHUK
mapTiapra, IIYHUHTACK HINKATAHWIT DPEXUMHUTa (KOHTAKT [03aJard COJUIITHPMA
00cHuM, XapaKaTHUHT HUCOUM TE3JIUTU Ba X.) OOFIIUK.

NmkananyBun 103ajap yJIapHUHT KaiTa HITAHUIITMHUHT UCTaNTad cudaTiapuaa
Faaup-OyAypiauKiapra srajaup, SbHU Kalicuaup ypra ro3ara HucOaTaH IYHIJIMK Ba
gyKypiiuk (3.16a-pacm). By ro3amapHuUHr AYHTIWMKIApU YJIApHUHT ¥3apo XapakaTu
HaTWKacula CUUIMKIaHa 1, OyHAa *Kapa€H TE3JIMIU UIIKaJaHaéTraH )KHUCM MaTepuaiu
XyCyCHSITUTA Ba COJUINTHpMA Oocumra OofiauK. CWIIUKIAHUII JTYHTJIMKJIAPHUHT
STWJIYyBYAHJIMK Ba IUIACTUK  AedopMmanusuiapy  xucoOura OYIMIIM  MYMKHH;
nedbopmanusuiaHa€Trania  AVHIUIMKIap — yma  ro3ara  ¢HMa-8H  KoMIalraH
YYKYpJIMKIApHU TYIIUPUIIN €KUM 1033JaH axpanud 4yukuO Ketumu MymkuH (3.16-
pacm).

Enupunumra onu6 kemyBum Ooiika cababiapiaH MyCcTacHO KWiraHja (amasiaa
0y MYMKHH 5Mac), HINKajdaHAa&TraH lo3aJlapHUHT MYyHTa3aM HIUIAIIM HaTUXKacua
UIIKAJTAHWII W KaMasi Ba SIUPHWINII KapaCHU TYXTalau. XyIaud IIYHUHT Y9yH
XaM SHTY YCKYHAJapHU YHHUKTUPHUIITHUHT YPHATHIITAH PEXKUMUTA aMajl KWIHII Kepak,
KalCUKU, UIIKaTaHa€Trad aetajiapra OepunaérraH OKJIamMaHd OUp TEKHUC Ba CEKHH-
acTa OUIUPHIIHU Ha3ap/ia TyTaJuraH PeKUM.

Elunumauar  ssHa  Oup cababu  TaxMWH KWIMHUIIWYA, [MaiiBaHIaHUO
OMPUKTUPUIIAIUTAH aJIOXUJIa ydacTKajdapuaard r03ajapHUHT MOJICKYISp SKUHJIAITYBU
xucobnananu. HO3amapHuHr HUCOMM XapakaTH BaKTHUJA TaWBaHJIAHTAH KOMiIap
Oy3uiau Ba KYNTMHA 3appadajap UIIKAJAHUIIY I03aCUIaH Y3UIUO KOJaIu.

WNmkananum BakTHIa WIIKaJIaHAa€TraH ro3ajap Ku3uO Keraau. bByHUHT
HATI)KACHJla WIUIATWITAH O3aJapHUHT aMopd KaTiiamJiapd MablyM IIapouTiapiaa
IOMINANIN, WIIKATaHa€TraH lo3ajap OpKajdu MabiyM Oup Macodara Kydaaud Ba
OOTHUKIMKIIapra Tymu0 KOTUO KOJIaIH.

Tupnamum. Arap eilwimmn TyTramaérran XucMmiapjaH OWPUHUHT F03acUaH
MabJIyM MHUKIOpJAa METAJUIHMHT OyFJlaHUIIM OujlaH Oopca €KW OMp MeTalll ro3acuja
OolllKa METaJUTHUHT maiao OVnumm Owmian 6opca, TUpHAIUII AeO aTtaliaJuraH xapa€H
naiigo OVnaau. ByHWHT HaTwkacuaa ro3anapia 4yKyp apukdaiap naigo Oymamu, Oy
7ca KeWHWHTU MHTCHCUB TUPHAIUII YYYH acoc OYNIuO Xu3MaT KUJIaiu.

TupHanumHUHT ca0aOuHU MIIKATAHAETTaH IO3aJIApPHUHT KOMHUAArd MycTaxKam
WIAlMIuAaH €KU  MIIKalaHaéTraH ro3ara MWupuk alpasuB 3appadayiap TYIIHO
KOJWIIHUJAH Kuaupuinl kepak. Kym xomnmapaa umkanaHaérrad Ky(QTIuK THPHATHIIHA
Oup Xwi1 MeTauaH Tal€piiaHraH neTaiapia Ky3aTuiaaau. THpHamuIn HaTHXKacuaa
SAVPUITUTIT MIIKATIAHAETTaH I03aJIApHUHT T€3 UIIIJIaH YUKUIIUTA OO KeTau.

AOpa3uB emupuaunm. Eiunuin BakThaa UIIKalaHAaéTTaH o3ajapra KaTTHUK
3appadajiap/iad TAlIKapy KyNrMHa Mana 3appadajap XaMm 4aHr, KyM, KypyM, KyWMHIA
KYpUHHUIIHAA TYmuO Kojaau. Yiap atpod MyXUTAaH MOIUIOBYMiIap OwiaH Oupra
KAUpUO Komamu €KW MablyM »JKCIUTyaTalnus ImapouTiapupa xocui Oymaau. by
3appadaiap TabCUPH CE3WJIAPJIM dMAC, arap yJIapHUHT yirdamjapd MOMIOBYM KaTiam
KAJIMHJIUTHIaH KaMm Oyica. AKc xoJija, UIIKaAIaHaéTral Ky TIMKHUHT SHIITAIITN COTUDP
Oymasu.

Jpo3UOH eqMpPUJINII. YCKYHAIAPHUHT JETajulapu TErud TypraH KyNruHa
MyXHUTJIAp, KAaTTUK 3appadajapiaH TallKuWid TonraH (macanaH, HepTh Ba HePTb
MaxCyJoT/Iapy OKHMIIApUIATH Ty3/lap, KyM, KOKC Ba X.). bab3u Xoimapma MyXHT



OyTKyJ IIyHJai 3appavanap/iad €Ku KYNpoK Ba KaMpOK MUpUK OYnakiapjaH TapKuO
Tonran Oynaau (MacanaH, KaTalau3aTop, TYypiau aacOpOEHTNIAp, YaHT KYPUHUILHJArU
€KM rpaHyjia KYpUHUIIKJArTK Tal€p MaxcynoT Ba X.). KaTTHK KUCMIApHUHT JeTaira
HUcOaTaH XapakaTra KedraHja o3zara Terud TypraH >KOWiapuja, YHUHI aOpa3uB
eNMIMIIY €KUM WYHUIUIIN Ky3aTUIaad. Xy MyHIal equpuInil, TapKuoua adbpa3us
ylanuiap OyiMaraH CyloK Ba OyFJid OKMMIIAp f03ajapura Kywid ypWiIHILIap BaKkTUAA
XaMm Ky3atuiaau. Miman MyxuT TOMOHUJAH MIIKAJAHUII Ba YPUIUII TAbCUPHUAA COAUP
Oynaauran aetan 03aCUHUHT OY3UIIUIIN 3PO3UOH eAUPUIIUII TeHnIIaan.

DOpO3UOH eIUPWIHII KAaTTAJIUTU JE€Tal Ba MYXUT I03aJaApUHUHT (DU3UK-MEXaHUK
XyCyCHUsITIapura, KOHTaKT 03aCHard COJMIITUPMA OOCHUM EKU HUCOUN TE3NMKHUHT
YPWINII Ky4yWra MYXUTHUHT y3apO0 XapakaTH XapaKTEpura Ba JETal H03acura,
IIYHUHI/ICK, KATTUK KUCM YiIyaMmiapura OOFiIuK.

ToaMKuIIAAaH eMpWINII - y30K MyZJJaT JaBOMHUIA y3rapyBuaH IOKJIamasap
Oepunaauran neran €ku OMp Heya ACTAJUIAPHUHT AETall MaTepUald MYCTaXKaMJIUTH
yerapajiapujaH OMpMyHYa KHYMK KyWIaHMIJIAp BaKTUJA CUHUII XoJiaTiapu ydpad
Typaau. byHmanl Xonmapaa y3rapyByaH KywlaHMIUIAp JEraHad, yiadamiapu €EKu
UyHanmumm Oyinya Takpop-Takpop Y3rapub Typajauran Kydjap TabCHpUIA ro3ara
KeJaJuraH IoKJaManap TyIIyHWIaad. YId4amiapd MyCTaXKaMIMK uerapajgapuiaH
KAYUK OYiraH AeTaJJIapHUHT KYYJAHUIIU OCTHAA KUCMaH EKU OYTKyd Oy3WIIUIIH
TOJIMKWIIJAH €IUPUINII TeUMITaIN.

Koppo3non exmpuaunm — xuM€ Ba HepTHM KalTa MILIAII 3aBOJIApU YCKyHA
CAUPUIIMIIUHUHT  KYN TapKajiraH KYPUHUIIUAUD. YHUHT OJJIMHUA OJIUII  EKU
KaMaTUPUII IKCIUTyaTalusl MapouTHIa YCKYHaIap X0JaTHHU y3rapTupMaciaH yuuiao
TypHIITa UMKOH OepajiH.

Koppo3sus geranga — kumMEBUi Ba 2JIEKTPOKUMEBHUH kapaénnap O0Viaub yrranmgaH
KeWMH MeTalll ro3acuaa Tnaiao OymamuraH Oy3wiMiniap TYIIYHWIAOd. by
xKapaCHJIApHUHT MOXMATH Ba yJlapJaH KeWHHTH HaTKajlap METAJUTHUHT MYXHUT OWsiaH
y3apo TabCUpPUIAH aHUKIaHaAW. Koppo3usHM MeTajulapHu TypJiud KUCIOTajzapaa
MaxCyc 3pUTHINIAH papKaai OMIUIT Kepak (TeXHOJIOTHK KapaéHHUHT OUp KHUCMU).

Yoz
_

é
3.2-pacm. Koppo3noH eIupuIMIIHUHT IIAKLJIAPU Ba XapaKTepH.
a-Oup TeKucC cuaupra, 0-HOTEKUC CUIUPFa, B-)KOWIary, T-
sipaJId, A-HyKTaJIH,
e-KpHCTauIapapo, *K-TPaHCKPUCTAITUKTUK, 3-TAPKUOMIA
TaHJIaHTaH.

Kopposust cumupra, xoigaru, KpucTaljapapo Ba CEJIEKTHB Typiapaa Oyiaau
(3.2-pacm).

Cunupra Koppo3usaaa JAeTall to3acu (KUCM, KypuiManap) HucOaTaH OUp TEKHC
equpwianau. bup Texucnuiauk napaxacura kypa oup Tekuc cuaupra (3.2a-pacMm) Ba
HoTekuc cuaupra (3.26-pacm) Koppo3usiapra Oynunaau. bup tekuc koppo3us Ty3 Ba



KUCJIOTAJIADHUHT KYUYCH3 KHUCIOTAIA HJpUTMATAPUAAH coaup Oynanu, UIyHHUHTIEK,
MYXUTHUHT J€Tall F03aCu OWJIaH KOHTAaKTH yropMacu3 OYiraH xosiapaa coaup oyiaaam.

XKoitnarn koppo3usga MyXuT OWJIaH (032 KOHTaKTHIa Oy3uwiauml OyTyH o3a
oyitnad sMac, Oallku aloxXyaa ro3ajlapuHUrMHA KaMmpa® oylaam Ba  ylapjia
Maxauminamanu. byHna kparepnap Ba 4yKypJUKIap Xocui Oynaau, YIapHUHT
YCUIIM OYMK TeWWKIap maino Oymumura onud kenaau. JKoijgard KOPPO3USHUHT
Typiiapu anoxuna noriu (3.26-pacm), spanu (3.22-pacm) Ba HykTanu (3.21-pacm)
o6ynaau. Kpucramnapapo €Kkd MHTEPKPUCTATUIUT-KOPPO3US — METAJUIAPHUHT JTOHAI0p
yerapanapu Oyinad Oysumumu (3.2e-pacm). KopposussHUHT Oy Typu XPOMHUKEIIH
ayCTEHUT MyJaTiiap y4yH Xapaktepiu Oynul, ymnap KUME MalIMHACO3IUTH]IA KEHT
Kymianunaau. Yykyp kupuO OOpyBUM KpHUCTaIapapo KOPpO3Us TPAHCKPHUCTAIIUT
koppo3us nedunaau (3.2a1c-pacM). bup BakTHUHT y3unma Outra €ku Oup HeuTa
METaJUTHU TApKUOWHU TalIKWJI JSTYBUMJAPHU Oy3aJuraH KOPPO3Usl CEJIEKTUB EKU
CTPYKTYpaBUM — TaHJIaHYBYaH KOppo3us aerunanu (3.23-pacm).

Xapakar MeXaHu3Mura Kypa KHUMEBUM Ba DJIIEKTPOKUMEBUU KOppO3UsIap
MaBXYIJIUP.

KuméBuii kopposusiiap — METAUIHM KUMEBUM AaKTHMB  MOJJajiapiaa
elmMImuaup (KUcioTanap/a, MIKopiaapaa, Ty3JIapHUHT 3puTMaiapua Ba X.).

DNEeKTp TOKM TabCHpWUJIAa HAaM ra3 Ba HIIKOPUM MYXUTHA, JJIEKTPOJIUTIApAa
Oopaauran KOppo3usi - JIEKTPOKUMEBUI KOPPO3MS Ky/la KEHT TapKairanaup. bynaa
METaJJ MOHJIApU JJIEKTPOJIUT dpUTManapura yraau. Jletanb 103acuHU 10BHO Typras
MYXHUT — 3JEKTPOIHUT OYIUO XrcoOIaHaIu.

Kynruna TtexHonoruk sjkapaéHiap BOJOPOJ OJUIN €KW YHU KyJulam OwujiaH
OOFNMK; IOKOpM OOCHM Ba TemIeparypajapia y BOJOPOJIM KOPPO3USHU Fo3ara
KeNTupuO, ymap Kypuiama, TpyOa Ba Oomka jgetajiap KOOMKIApWHHUHT 1032
KaTjaamiiapuaa Xap Xui 4yKypiaukiap/ia KaTjiaMiIaHTaH KYpUHUIIAA maiao 6ynaau.

Ep octu koppo3usich — TYNpOKHUHI METalira TabCUPU HATWXKAcula ro3ara
Kenaau. MyYXUTHUHT SJEKTp YTKa3yBUaHJIUTMHU OUIUPAIUTaH Ty3JlapAaH TapKuo
TOIraH TYMPOK Oyiica, TyMPOKHUHT KOPPO3UWOH XapakaTu Te3namaau. TynpoK ep OCTH
CyBIIapu caTxyja Xyaa (aonaup; HamM ep KYy3ralMac OJIJIEKTPOJUT Bazu(acuHu
Oaxkapaau. Kynruna xosurapjaa TynmpokK KOPpO3HWSICH a’palids BaKTHIA COaup Oymamu
(IBHU KUCJIOPOJHUHT JIOUMHM KEJTUO TYypHUIIIHN).

Ep octu koppo3usich MHTCHCUBIWTH, alHHMKCAa Jaiiau Tokjaap Oop Oyiranma
(Typnu snekTp MaHOajapuliaH TapMOKJIAHTaH, €p Ba €p OCTH WHIIOOTJIApUTa KUPHUO
Oopaaguran TOKIAp) ce3wsapiu Japaxkana omuo keragu. JlouMmuid maiiim TOKIap
KYIPOK XaB(MM XHMCOONAaHAAM. Y3rapyBuaH Aaifl TOKIAp TabCHPHIATH KOPPO3HS
Ky4dcu3poK xucobnanaau. byHnmalt koppo3us ynap TpamBai Wyapu SKUHUIATH €p
OCTM MyJIaT KOMMYHUKaUHMalap IaiBaHUIAl MalJOHYAJIApHAAa Ba 3JEKTPOJIN3
nexiaapuaa oyiaau.

Tynpok  KOppO3UACHHUHI  Oomikaya Typu — Oy OHOKOpPPO3USAUP
(MUKpOOMOJIOTUK KOPpO3usi). Y MHUKPOOPTraHWU3MIIAD TOMOHHUAAH XOCHJI KHIJIMHAIH.
KynuH4ua y Tynpokaa, apukyaiapaa, ICHTU3 Ba aHX0p COXHMIIIapUIa MMai1o 0y mam.

VYckyHalapHuHr, TpyOa KyBYpPJApHUHT, METAJUIKOHCTPYKUUSUIADHUHT TalIKH
103aapu atMocdepa KOppo3usicura ydpauau, sbHU aTMocdepa mapouTHaa, OMIMKIa
KHCJIOPOJI MUKAOpU OViranja Merauira HamjuK Ba KypyK XaBoO Y3rapyBuaH TabCUPHU
OynraHja ro3ara KejgaguraH Koppos3us. ATmocdepa Koppo3uscu atpod MyXUTIAru



xaBo, Tapkuouaa SOz, SO, Ba HyS Oynran xyaynnapaa xydaiind keragu. by razmap
OwiaH Oupranvkia KUCIOTaJTapHU XOCWUJ Kuiaau. by kucnoramap sca, MeTauiiaru
TaOMMIl XUMOS TUIEHKaJapuHU Oy3au Ba KOPPO3UOH OY3WJIMIIMHUHT TaBOMUUIUTUHU
TabMUHJIAWIA. Koppo3ns MHTEHCUBINTYM KOHTHHEHTAN MKIUMIM XyIy[ulapla JEHTU3
UKJIUMJIM XyJayajgapra HucOaTtaH KampoK. bupuHumM Xxonarna Oy3uiuIl XapakTepu
KUXATAAH KUMEBUU KOPPO3UATa IKUH, UKKUHYMCHIA 3CA - SJIEKTPOKUMEBUMTA.

KuMméBunii yckyHamapja KOHTakTJIM KOPpO3UsA XaMm yupaiiau. Y Xap Xui
XOJATJAard MKKUTAa Xap XWJI €KM yXIIall MeTaylap KOHTAKTH Yy4YacTKaculaa COAUP
Oynaau. byHpmail KOppO3USHUHI BYXKyAra KeNIWIIM Y4YyH MeTaylapAaH Oupuia
JerupjaHral Kymumuya OYiIuIIMHUHT V3u  kudosaup. KoHTaknu KOppO3USHUHT
TaKCUMJIAHUII XapakTepu 3.3-pacMmiaa kypcatwirad. Ymly XonaTha 3JeKTPOKUMEBHI
KOppO3usira KYyMakJallyBud JJICKTPOJIUT OYnuO, atMocdepa XaBOCHUIATd MYXUT EKU
HaMJIMK XU3MaT KWIAIH.

3.3-pacM. KOHTAKT/IM KOPPO3USIHUHT TAKCUMJIAHHMII CXEMACH:
1-acocwuii neranb, 2,4-xap X1 METAJUIAH sicaliraH TYTAITUPUITYBYH JI€Tajuiap,
3-KOppo3ust 30HACH.

Xap Xun TypAaard — KOpPpO3MsUIapHU KYpUO YMKHUII IIYHU KYpcaTaJukH,
KOPPO3USIHUHI WHTEHCUBIUTHHHU aCOCaH METal XyCYCUSITH, YHUHT KUMEBUN TapKUOU
Ba TY3WIMIIN, MaxCYJIOTHHUHI Oy3WwIaéTraH 103acH XOJIaTH, arpeccuB MYXHUT
XYCYCHUSITIApH, AIEKTPOIUT IpUTMasIap TapKUOUi KOMIIOHEHTIIAPU XapaKTepH, adparius
Tapakacu, XWUMOs KaTJIamJIapd XOCWJI KWIHMII KOOWJUATHHU aHWKJIa0 Oepanau.
Koppo3noH eTupuIuIIHUHT OJAUHU OJUIN Y9yH OMpUHYM HaBOATIa KOPPO3HS KEIHO
YUKUII cababiapuHy, )Kapa€HHUHT OOpHUIIT MEXaHU3MHUHHU Ba KOPPO3UsS XOCHJI OYIUIIN
MYMKHH OYJraH Oy3WIHII TYpJIapyUHN aHUKJIAIl KEpaK.

Hccukauk tTabcupuaa exupuanim. Kumé Ba Hed)THH KaliTa MIIIIam 3aBojijiapu
YCKYHAJapUHUHI KYITMHA KHCMHU FKOKOpH TemIleparypajapia uluanau. bynpan
mapouTiIapJa Ky4wIaHUII XoJaTuaa OYarad myjaaT KOHCTPYKIMUIAp BaKT YTHUIIN OWIaH
CWDKYBUAHJIMKKA Ba pellakcauusra Jy4 Kejdaaud. byHAaH Talikapu MeTani
TAPKUOMHUHT OY3YJIUIINA XaM MyMKHUH.

CWDKYBUAHIMKHUHT Haigo OVIMIIM KOHCTPYKTHUB 3JIEMEHTHUHT Y3rapmac
I0KJIaMa TabCHUPHUJA aCTa-CEeKHMH IUIACTHK JedopManusra ydpamuia HaMOEH Oyiaau.
Arap, kyunaHum karrta Oynmaca, BakT yTumu OuiaH Oy aedopManusiiap YCHUIIH
TyxTamu MyMkuH. KOkopm kKywiaHumuiapna aegopManusiiap MaxcyJoT Oy3wiryHra
KaJap laBOM 3TaJIH.

Penakcanusa neranga — IOKOpU TeMIlepaTypa TabCUpHAA AETallard Yy3rapmac
nedbopmanus yayamiiapuia KyWIAHUIIHUHT  Y3-Y3UJaH KaMallulu TyHIyHWIaau.
Penakcammsra, alHMKCa KyWwId 3YpUKHII XojaTujaaru Jaetamaap (Oontiap,



mInuiIbKanap, Myxodasa Kiananiaapu, IpyKHHaJIapy Ba X.) cesruppoxaup. Penakcarus
YCKYHaJIapHU TEPMETUKIUTUHA MYKOTHUIITA Ba XaJIOKATJIapra oJIu0 KEJIUIIIN MyMKHH.

3.2. Exupuiniu MUKJIOPUHH VYAl BAa HA30paT KWIKHII YCYJJIApPH.

Koppo3uon Oy3ynuminu Oaxonam yuyyH cudar Ba MUKIOPUN yCyJap
KYJUIAaHWJIAJIH.

Cudar ycynun HaMyHaHd KY3 OWIaH KYPUK YTKa3UIl MyXUT OWIaH IOBUIUO
TypraH 103a XOJIATUHU TEKIIUPHUII MaKCaJuJla MUKPOCKON OCTHAA TEKITUPUO KYpHIII,
Oy ro3amapaa €k MyXUTAAa KOppo3us Maijgo OYIraHiIMruHM aHUKIam, OYEK
Yy3rapraHMTMHA ~ aHHWKJIAIl Ba MYXUTHHHT  (DU3UK-KUMEBHA  XYCYCHSTIAPUHU
YPraHUIIHU Y3 UYura oyiaau.

Muxknopuii ycysuiap — KOppo3us TE3TUTHHU Ba METAJUTHUHT 11y OHJIard MEXaHUK
XapaKTePUCTUKACUHU aHUKIamjgaH wubopar. Koppo3us TE3NUTHHU OFUPIMK EKU
XOKMUM ycyinapaa 6axojaHaau, S’bHU YCKyHa METaiyl OMPJIUK 103acujia MabiyM Oup
BakT naBomujaa (xadra, oif, WWI) KOPpO3US MaXCYJIOTIAPUHHUHT OFUPJIUTHHU EKU
XOKMUHM aHUKJIAm Wynu Ownan OaxonaHaau. bup katop Xonatinapaa HamyHa
OFUPJIUTHUHUHT YCUO KOJMIIM XOJU aHUKIaHaau. Koppo3us MaxcynoTiapuHU TaxJIuJI
KWINO, KOppo3usira ydparaH JIETAJUTHUHT MUKJIOPUHU Oenrwiam MyMKUH. TaaKuKOT
KWIMHAETTaH METAJUTHUHT aHUK XYCYCHSATIIADUHM aHWK Oaxojam y4yH &épaam
Oepaauran OOIIKa yCyJuiap XaMm KyJUlaHWIaau (MEXaHUK XyCYCHSTIAPHUHT Y3TapuIllu,
axpan0d YUKKaH BOJOPO]I €KU IOTUIITAH KUCJIOPOI MUKJIOPH Ba X.).

KynuHya koppo3us KaTTalurd KypcaTku4u cudaThaa Maxcyc HyKraizapaa
METaJl KapoXaTH YyKypJIUTH XU3MaT KUIaJdu, yHU Maxcyc acOo0map/ia aHuKJIaHaH.

Koppo3sust xapakTepuHu Ba YHUHT TE3JIMTUHU YCKYHAJapHU OXUPTU XHU3MAaTH,
MYJJIaTH JAaBOMHJA BaKTU-BAKTH OWJIaH CUCTEMAaTHK paBUIIAA Ya4all Ba Ky3aTHII
ynu OunaH aHUKIaHaAUM. AMMO, OyHIal Ky3aTHIUIAp YCKyHaJapHHU Te3-Te3 YUupuo
TYpUIITHY, YJIapHU Tal€pianiHi, OUYUIIHU Tayad 3Tagu. by aca, Ui yHyMIOpIUTHHUHT
KaMmaiumura oiaud kemanud. byHmaH Tamkapu, MyXUTHUHT TYpJIHd ydacTKalapuiaru
KOPpPO3MOH XYCYCUSITJIADUHUA YHHUHT yCKyHara TabCHUPH HaTWKaJapHIaHTHHA
KypuHanau (SIbHU, KOPPO3MOH EMUPWIMIIIAH KeWnH), Oy 3ca, KOPPO3USHUHT
TAPKAIMIIUHA OJIIMHU OJUII YOopa-TafOMpiapyuHU V3 BaKTHAAa amMalira OIlupa
0JIMACJIMKKA OJINO KeJIaIu.

3onurap €paaMuga TYXTOBCH3 Ha30paT KWIHIN YCYJIHra ajoxuaa YbTHOOp
Oepum kepak. Koppo3usHu HazopaT KWIUII YYyH 30HUIAp WINYM IIAPOUTHIA
OKUMJIAPHUHT arpecCUBIMTUHMA aHUKJIAII, KOPPO3Wsl TE3JUTH IOKOpU Oyirad
ydacTKaJlapHd Oenruiam WMKOHMHHM Oepaau. Ym0y KypcaTKU4iIap acocuja
KOPPO3USIaH XUMOSUIAHUITHUHT UIMOHWIMPOK OYiraH BapMaHTHUHU TaHJAIl MYMKHH,
IIYHUHTJACK WHTHOUTOPHUHT Ba HEUTPATW3aTOPIAPHUHT ONTUMAJ OeJTHiIaHTaH
MUKJIOPUHH XaM TaHJall MyMKHH.

30H/UTADHUHT ~ WNUIAIl ~ TPUHIUMON  TaAKAKOT — YTKa3wiaéTraH  yCKyHa
MaTepHauaH Tal€pIaHTaH HaMyHaHUHT OJJEKTP KApIIWINTUHUHT —Y3TapUIIHHH
HA30paT KWIHIITA aCOCIaHTaHIHP.

Mabnym Oump ymyampard Ba IIAKJIJIard HaMyHaHW YCKyHAa WYHIAard MeETall
KOpPpO3HsSICH €KH MYXUT AarpecCHUBIUK XYCYCHATH KYNPOK TEKIIUPWIAETraH
ydacTKajlapura >KoWnamtupuiagu. bapya 3oniap kypcarkuwiapu Outra acOoOmap



VpHATUATAH TaxTayara oju0 YMKWIUIIM MYMKHH. 30HJJIAPHU YpHATUII Ba Tal€piamn
KOUJanapura puosi KWIMHTaHJa, IIYHUHTACK Ya4all aHUKIUIWra aman KWJIMHTaHZa
30H/UIAIl YCKYHAJap KOPPO3USICMHUHI aHMK TacBUpHHM Oepanu. IlyHM Tabkuamam
Kepakku 30HiIall OwiaH OOFIMK OYyJraH HIUIapHU IOKOpU Majlakajga Ba Maxcyc
XU3MAT OPKAJIM YTKA3ULI 3apyp.

Kumé Ba HepTHM KaliTa HILIAII 3aBOJIapuja KYJUIAaHWIAJAUTaH HOMETAJlI
MaTEepUAIIHUHT KOPPO3MOH €MHUPWIMIIMHN HA30paT KWIMII KMHMHPOK. YCKyHanap Ba
TpyOa KyBYpJIapHUHI KOHCTPYKIMOH MaTepHAITIADUHUHT YMYMHUHA Xa>KMH1a HOMETAILI
MaTepHaJIapHUHT yaymu Ycud Oopmokna. [lonmumep martepuaiiapHUHT €MUPUIHILH
MEXaHU3MU MeTaulap Kopposuscuaan @apk KWilaaud Ba Yy €Tapid Japaxaza
ypranuwimarad. ByHUHT KUMMHUMIUTH IOyHJIAKW, OyHIail MaTEpUATHUHT HIIJaH
YUKUIIM, MeTamiapaa Oymanuran (aszanap axpaldiiy ro3acujaH OouutaHMaiau:
MOJIMMEP UBUIAM Ba Te3na 3pub keranu. by skapaénnap auddysus xucodura moaumep
MaTepHall NY-uunra TapKainb KeTaau.

MexaHuK eMUPWIHII KaTTalulrd arpeccuB MyXHTra Terud TypraH rosara
NEePHEHIUKYISAp HUYHANMIIIArd JETAUTHUHT YMU3UKIA YIYaMIIADUHUHT KUYUKJIAIIAII
napakacu OmiIaH XapakTepiiaHaau. byHmaal eMUpuIuI YM3uKIM eMUPHUIIUIT AeHUIaIu.

Yuzukin eMupwiniln Kartaauru Ah HuUHT emupunuin cogup Oynran macoda AS
ra HUCOATWMHU YM3HUKJIW €MUPWINII UHTEHCHUBIUTH Achuiaan, Ah HUHT yCKyHa HIlJIaH
YUKUIIUTa KeTraH BakT AT ra HUCOaTH 3ca, YU3UKIN EMUPHIIHII TE3IUTH IeHHUIaan.

Xap Kaicu HIKanaHaéTrad Ky(QTIuK uimaa y4 00CKuY Ky €Ku 03 aHUKIUKIA
aXpaJiaJii: UIIKAJIaHuO MOCIIAIINII, HOpMaJl UIjIall Ba ycub 6opyBun emupuiui (3.4-
pacm). HMmxkamanu® wmocnamum OOCKMYKAA EMUPWIMII KATTAIUTHHUHT  YCHIIH,
TYyTaIITUPWIAETTaH o3ajap/lard HOTEKUCIMKHUHT MYBTaaAuil Fagup-OyaupiivKKa
SPUILIMITYHYA Ba KOHTAKT MAWIOHU JTOMMUMIIUTHIA SPUIIMITYHTA KaJlap CHILTUKIIAII
Owian TymyHTUpwiagd. WimkanaHu® MOCIAIIUIIHUHT HOPMall KOWJajapura pHaos
KAJuII 3apyp. YyHkd Oy yCKyHAHMHT MyAJaTUIAH WITapU WIIAaH YUKAIIUHU OJIMHU
OJIUII UMKOHWUHU Oepamu. Hopman wnuram Oockuum HUCOATaH KaMPOK EMHUPHIIHIII
KaTTAINTU Ba EMUPWIMIIHUHT JOMMHM Te3NUrd OujlaH XapakTepliaHaaud. YMYyMHM
EMUPWIUII KaTTAJIUTH MabiyM KUWMAaTAaH oOIIMO KeTca, Kywin ycub OopyBuun
eMUPWIUII OOCKMuYM OomaHanu, Oy wimkamaHa€Trad XyQTIUKHUHT OyTKYJ HIIIaH
YUKUIIATA OJMO Kenaau. YCKyHaJapHH OyHJai Xojartrada oiud OOpMaciuK Kepak;
YHU €MHUPUJIUII MAaKCUMajl KuHAMaTra eIryHra Kajap TabMHUpJalira TYXTaTuO TypHI
Kepak. byHra spumum ydyH npopuIakTUK KYpUK Ba TabMUpJail rpadurura Karbui
puosl KWIMIIM Kepak, Oy Jkapa€HIa eMUPWIMII KaTTAIUTH XaKuJa aHuK
KYpCaTKUWIAPHU OJIUII MYMKHH.

|
|
|
|
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3.4-pacm. EMupwinm KaTTaJUTMHUHT OUPUKMAJIAP WAL
JAABOMMIJIUTHUra OOFJINKJINTH:
|-umkananu6 mocnammuim 6ockuun; [I-nHopman unnam 6ockuun; [1-Ycud
OOpyBYM EMUPHUITUIIT OOCKUYH.

EMuprinin kaTTaluriHU aHUKJIAIIHUHT 3HT COAJA Ba KEHT TapKaJIraH yCylu —
MUKPOMETpPaX XHUCOOJaHaIU, SBbHU JCTATHUHT XaKUKUW YIyaMJapuHU aHUKJIAII
(nuameTp, y3yHJIHMK, AEBOP KAIMHIIUTY, YM3UKJIWIUKIAH YeTJIaIlull Ba X.) Ba yJIapHU
OolmaHFuy Ymyamiap OWaH COMUIITUPUIN €KU TYTAIITUPWITAH JIeTalljIap opacujiaru
TUPKUIITHUA AaHUKJIAIIL.

MukpoMeTpak yuyH TypJid YCKyHanap KyanaHwiaan. CWIUIMK YKIapHU YITdail
yUyH, MacajaH, ITaHT€HIUPKYJIb, MUKPOMETp, Kaauopiap (ckobanap), KpOHIUPKYJIb,
BTYJIKajgap OynraHga — Xy[Au Iy YCKYHaJlap WIUIaTHiIaaAu, (GakaTrhuHa Kaauopliap
cudaruia, THUKUHIAD Ba HWHAUKATOpjap wunuiatwiaau. Pe3banmu Oupukmanap
yinuamiiapuHa  pe3banu  kanuOp €paamMuia UWIMHIPUK — [IECTePHSJIApHU — THII
yiuarud, mabnonnap €paaMmuia aHukiIaHaau. TYFpU YM3UKIWINKHU — WHIUKaTOpiap,
pelicmycnap, 4YM3FA4YIapAa TEKIUPWIAAW; TOAUIMIHUKIApIArd TyTallyBIapHU —
HIyrjaapaa Ba XokazoJjapaa TEKIIUPUIIaIH.

EMUpWIMITHUHT YMYMUI KaTTAUIMTUHU SHAJA aHUKPOK TOMUIL YUyH €MUPUIIUIILL
HAaTWXKACUJa HAMYHAHUHT OFUPJIMTY UYKOTHUIIMHM aHMKJIAII Y3 MYKMra OJITaH yCyJiJIaH
doinananunaau. by ycynaa nerannapHu yTa To3ajalll, OBUII Ba IOKOPU aHUKJIMKIATH
Tapo3uiiap Kepak oynaau.

baw3u xomnapna, arap yCcKyHa €MHUPWIMIIMHM YHUHT MIUIa0 TypraH BaKTHIA
Ha30paT KWIKII Tanad dTuica, MHTerpal ycynaaH doinananunaau. bynna umkamaHum
I03aJIapd EeMUPWIMIIN HATHXKACHUJa CYpKOB Moilapura YTUO KOJIaguraH Iynar EKu
YyssH MUKJOPWHH aHUKJAIIl Ky3[4a TyTWiIaAu. DyHUHr yd4yH MalivHa KapTepuaaH
BAaKTU-BAKTU OWJIaH KUMEBHM TaxXJWwil KWJIUII YYyH CYpKOB MOWMJap HaAMyHAacH OJUO
Typuiiaau. by ycyll IOKOpH aHMKIMKIA Yi4allra MyJDKaJUIaHTaH CYHbUH HW30TOILIap
ycynura yxmam. MeTaira KUpUTWITaH W30TOIUIap, SPUTHIL Kapa€HHUIA JETAITTHUHT
EMUPWJIMILM Japa)kacujia CypKOB MOWJIapUra yTaau, YJIAPHUHT MOWJIArd MUKIOPHUHU
Maxcyc xpcoOnarunyaa aHuKJIaHaIu.

Jletamn 103aCMHUHT MabJIyM yYaCTKaCUIArd YM3UKJIM €MUPWIIUIIHU U3 KYHHII
ycynu OwnaH Oaxonmam Kynaiaup. TaakMKOT KWIMHAETTaH fo3ara OJIMOC TUpaMHaa
épaamMuia KBaJApaT KECUMJIM W3 KWIMHAIW. M3 KyWuIl yCyJin METAUITHU KAaTTUKJIUKKA
CHMHAIl BaKTUAAru ycyiara yxmamaudp. V3HUHr OuaroHan yimyamilapu y3rapuiiura
Kapab KOJAHMK YyKYPJIUK aHUKJIAHAIU, YHIAH 3Ca — EMUPHIUII KaTTaJIUTH aHUKJTaHAIH.
bab3an u3 ypHura TaakuK KWIHHAETTAH 103ara y4 KUppajiyd 0JIMOC KECKUY OUlaH YTKHUP
Oypuakiy YHUK KECUIIA]IH.

Hopman emupunumigan tamkapu, amanjga 0ab3aH KaTTa TE3JIUKIa €MUPUIUIIT
ned aTamyBUM €MHPWIWIN XaM y4pal Typaau, OyHJaa eMupwidin Oup 3ymuaa (CHHUO
TYIINII) XaM coaup Oynanu. Karra Te3nukaa eMUPUIUITHU COAUP OVIUIINHIA MYMKUH
KaJap Te3 aHUWKJaIl JO3UM, IIyHJAarvuHa XajaokaTr (aBapus) JApHUHT OJJAUHU OJITaH
O0ynamu3. ByHUHT yuyH TamKy Ky3aTHITHUHT 0apya MyMKWH OVJraH yCyJjapuaaH Ba
Ky OWiiaH ce3uiajuran TeKmupyBiapaad Goiaarianuaaim.

Tamky Ky3aTil BakTHJa MalldHA JIeTall Ba KUCMJIAPHUHT y3apo Oup-Oupu
OwinaH TYFpU  OSKOWJIAIITAHJIUTH, KOHCTPYKTHB  JJIEMEHTJIApPHUHI  XOJIATJIApH,



OMpUKMaJapHUHT 3UWINTH Ba MYCTaXKaMIIUTH, TIOHAEBOPTa MaxKaMJIAHTAHJINTH Ba X.
Tekmupu6 kypunaau. Kyn Ownan ymmad kypuiaranja 3ca WIIKATAHYBYM JETANTHUHT
TeMIepaTypacy Ba MalliHa KU YHUHT aloXya KUCMJIAPUHUHT TUTPAIIN aHUKJTaHAH.
Oxopu TtemmepaTypa Ba pyxcaT STWUIMaraH TUTpall XaM Oollka cabaliap Katopu
KyWId eMUPUIHIITA acOC OV MyMKHH.

XapakatriaHa€Tral JeTaJJIapHUHI CUHTaHJIUTHHH, 0ab3u XOJulapa 3ca HOKOpH
EMUPWJIHII OOPIUTHHU yhapra ypuO Kypuirania €K SIIHMTUIAETTaH MIOBKUHTa Kapad
€K Maxcyc DIIMTUII acOoOjapu  (CTETOCKOI) OpKajdud aHUKJIAll MYMKHH.
By3unrannukHu IMOBKUHHUHT Y3rapumuaaH (€ku OMp TEKUC TaKWLIANIAAH) OWIMII
MYMKUH.

HO3anaru TemmknapHUHT OOPJIUTMHM YHU SXIIKWIA0 OBUO TO3aJaHTaHJAH CYHT,
kY3 Omnan kypub (Wwioxku OYiica jyma OpKajiv) KYypwiraHjaH CYyHT aHukitaHaau. byp
SPUTMACH CYypKad aHMKIAIl YCYJIM HMIIOHWIM yCyld XucoOsananu. Texmupuiaérran
103aHU KEPOCUH OWsiaH Xyiad oJuHAAM, KeMMH KypyK KWIHO apTWiagu Ba CIHUPTAA
sputuiarad 0yp cypkanand. CnupT yyuO KeTraHjaH CYHT MeJl lo3acujia KEepOCHH
KOHTYpJapu AKKOJI YUKHO KOJaau.

3.3. Exupunian oJIIMHA 0JIUII yCYJLIIaApH.

Oxopuaa Ttabkummad YTWIraHUIECK, €MUPUIUIIHUHT Xap OUp TypH, YHUHT
XapaKTepu Ba KaTTAJIUTH, MAaTCPUAIHUHT XYCYCUSTHra Ba lo3ajapra HWIUIOB Oepwiil
cudarura, geraar Ba KUCMJIIAPHUHT KOHCTPYKTHUB XOcCcajapura, eMHpHIaéTraH
I03aJlapra TerajuraH MYXHUT XyCycusiTiapura Ba Oup-Oupura Teruil MiapTiapura
UIIKaTaHa€Tran Jerajuiap xapaktepura (HUCOMM XapakaT TE3JUTH, COJUIITHPMA
0ocuM); MOMIaIl ycylura Ba MOWJIOBUM Matepuai cudarura Ba Oolkanapra OOFIHUK.
bynnait  mypakka® OOFNMKNIMKIApra JAy4 KeJIWHTaH[a, MaTepHaJJITapHUHT
EMUPWINIIUTA YUJAMITWINTY KU eMUPWIMIIUTA KapIIk Kypall yCyulapu XaKuJa aHuK
AKCILTyaTalusi OMUJUTAPUHU Ha3ap/ia TyTMail TypuO, ranupuil MyMKUH XaM dMac.

EmMupunumira kapim Kypain — YHH KenTupub unkapaérran cababiiapu aBBaijiaH
MabIyM OyiaraHaaruHa camapa oepaiu.

Emupunuiira kapuim KypalrHUHT TYpid YCYJUIapu MaBXyH: KyHuaa KuME
MAaIIMHACO3IUTHAa Ba KMME Ba He(THH KaiTa WIUIAIl 3aBOJIApU YCKYHaJapUHUHT
TabMUpJAII Ba OJKCIUTyaTallMsl KWINWII TEXHUKACHIA KEHI TapKajraH YyCyJulapu
KEJITUPHIITAH.

KoHCTpYyKUMOH MaTepHaUIapHU TYFpU Tanjam. VHTEHCHB eMUpWIMIIAAH
OTOXJIAHTUPYBUM JKUIIUN ycy/utap Oy MarepuaaHu Ba JeTaj 03aJapUHUHT Tajal
STHIIAIUTaH (PU3MK-MEXaHUK XapaKTEePUCTHKATAPUHA TabMUHIAMIUp. MynnatugaH
OJITUH MEXaHUK EMUPWINITHUHT OJITUHU OJUII YUYyH UIITKAJAHYBYH f03a1ap KaTTUK Ba
T€3-T€3 UIIIOB OCPUIIUIIN MYMKHUH OYJIMIIIH KEpak.

[I¥naTaan sicanran aeramuiapra TEPMUK UIUIOB Oepuill. Jletannapra Ba ylIapHUHT
[03aJIapy YA9yH KEpakK/IM XyCYCHUATIAPUHU KYNMUHYA TEPMHUK HIIUIOB OEPHIN OpKaIU
O6epunaan. TepMuk unuIoB OepuIIa AeTaTHUHT OYTKYN XaXMH 0Yitnad Oynranu kadwu,
VHUHT KUCMJIapu (Macaiad, 103a KartiamjapH)aa XaM XyCYCHUATIAPHUHT Y3rapuIlInra
spumuin MyMmMKuH. KynuHuYa KyUTaHWIaguraH TEPMHK WIUIOB OEpHUIl YCyIapu
Kyduaaruinap: KyWaIupuO IOMILNATHIN, HOPMAJUIAIITHPHUILN, TOOJNam Ba TOOIAa0-
Oy1IaTuiil.



Oxupru BakrIa JeTajulapHH fo3a OYilad ToOnmamn KeHTr TapkaaMmokiaa. bynnaii
ToOJam (03a KaTIAMUHU OKOPH KATTUKIMKKA, MYCTaXKaMJIMKKa Ba EMHPHIIHILITA
YUaMJIMIIMKKA, IIyHUHTACK, MyJIaTAaH scairaH JeTaJUIapHU FOKOPH TOJUKHUIITa
MyCTaxKaMJIMKKa Jpuluiira iyn Oepagu. by ToOnamHuHr oaamii Xaxm Oyiinad
ToOnaman papku myHaaku, OyHaa TobiaHaéTran KaTiaMm 4yKypiauruaa gakar neran
103aCUTHHA TOOJIAII TeMIlepaTypacuradya Ku3AupuiIno, CYHTpa Te3 COBUTUIIA/IH.

JleTamHUHT XaMMacu KM3MO KETUIIMHHU OJJAMHHU OJIUII YUYYH 032 KaTlaMd Te3
KU3IUPUINO Te€3 COBUTHIMINM mapT. Kuzaupuin ycynura kypa, ajaHraim r3a 0yitinad
TOOJIAIll Ba FOKOPU YaCTOTAJIM TOK €pJlaMuaa Tooamra OyauHau.

Ananranu ro3a 0yinad toOnaiiia ra3 KUCIOPOAU ajlaHracuaaH GoigaiaHmiaam
(3.5-pacm). Enpupruu Ba cysmu TpyOka GMTTa ompaBana OUp-OUpHAAH MabiyMm OHp
Macodana xxounamran 6ynuo, Oy yIapHUHT CHHXPOH XapaKaTUHU TabMUHIANIN.
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3.5-pacm. Kuciopoa-aunerwieHan éHIUPruy ajJaHracuaa w3a oyiinao
TOOIAII:
1-tobnanaérran neran, 2-EHAUPTUY y4H, 3-CyB YUYH TpyOa, 4-3ruiryBUaH
IUIAHT.

HunuHapuk netamiapHd TOKApJIMK JAacTroXyJa aMalira OLIMPHUIN KYJIauaup.
ByHnunr ydyH nerajmiap Mapka3ra MaxkamllaHaJau, ropejka Ba CyBIM TpyOka oca,
CynmnopTra MaxkKamyaHaiu.

Oxopun wactorasm Tok Epmamuaa 1o3a OYyimad TtoOnammga skapaéHHUHT
TAaBOMUIIMTY OMpMyHUYa KUCKapaau (Oup Heua ceKiusuiaprada), YHyMJIOPJIUK OIIaIu
Ba pOCTIANIl IMAPOUTIApH sAXIIWiIaHagu. ToOnaHaérraH JeTanHu EKA  JIeTal
y4aCTKaCUHU MHAYKTOpPTa )oimamtupwiaau. UaaykTop ymly aeran IIakinra sra Ba
MHUC TpyOKaJaH scaiiraH criipaiigaH udopar 0ynmubd, Oy TpyOka opKajiu Karra Kyd Ba
[acT Ky4WIAaHMIJIAru Yy3rapyBu4aH TOK VyTkazwiaau. Kywim y3rapyBuaH MarsHur
MaiJIOHH TabCHpHUJA JI€Tala YIOpMajJaHraH WHIYKTHB TOK Fo3ara Kenaau, Oy TOK
JETATHUHT (paKaTTUHA 03acHIaruHa Mykaccamianranaup. Maaykrop muc tpyOkamgan
yTaérran cyB €paaMuaa COBUTHIAIN.

HO3a 6¥iinad ToOnaHumaH yTran AeTamapHu T061a0 OymaTuira y3aTiiaam.

Jletarmumapaun  KUMEBUM-TEPMUK ycyluiapaa o3a Oyilad MycTaxkamJiall.
TabMmupnai TeXHUKacHIa AeTAIapHU 103a OYiinad Maxkamuiall y4yH Typiu KUMEBUH -
TEPMUK HIUIOB Oepull ycyinapu Kyianwiaau. Kyiluna ynapaaH acocuiliapu
KEJITUPUJIA]IH.

Ilemenmumnaw — Oy Netan 103ajlapuHu yriaepoaiai (yriaepoara TYWHHTHPHII)
xKapaCHunup, OyHna yriepoa TapkuOu ro3a kamiammapuaa 0,1-0,25 man 1-1,2% raua
Vcanu. llemeHTUTHAII HaTUXKACUAA 1032 KATIAMUHUHT KATTUKIUTH, MYCTaXKaMJIUTH Ba



EMUPWIUIINTA YUAAMIWINTH KECKMH OPTaJAu Ba  JIETAJHUHT OYTKYJl TOJUKHUII
MYCTaXKaMJIUTU XaM OPTaJIH.

Koupacura xypa, 1ieMeHTUTIAHTaH JeTa/iap TOO Taluiail, SbHHU IIAKJIWHU Ba
Ya4amiiapuHu Y3rapTUpUIIIaH MYCTacHO IIapouTiIap/ia HaBOATAaru TEPMHUK HIILIOB
Oepuiiad (MebEpIAITUPUIL, TOOTA0 OYaTuI, TOOIAIT) YTaIu.

A3omaaw — nynaTAaH scairad AeTAJUIAPHUHT 1032 KAaTJaMJIapUHHU a30T OujiaH
TYUuHTHpUII O0Ynu0, Oy yJapHUHT KATTUKJIWTHHU, MYCTaXKaMJIUTHMHU, MEXaHUK Ba
KOPPO3UOH €MUPWIMILITa Kaplik OApJOLUTWIMIMHU OIIMUpagu. A30TJIaHTaH AeTaijiap
IOKOpH TOJMKHII MYCTaXKamJIMTH OuWjaH XapakTepiiaHalu, Y3rapyB4aH Oelruiu
IOKJIamMajiapra Kaplii MycTaxkaM Typald. A3O0TJaHTraH Io3aJlapHu HaBOaTaaru
ToOnamra Oepuil, a3zomiam (QakarruHa KOPPO3MOH — MYCTaXKaMJIMKHU  OIIMPHUII
MakcaJuJaruiHa KWIMHTAHJIWTUAAaH MyCcTacHO OyiraH  XoJjjiapjardHa —amalra
OLLIMPHIIA]IN.

Huannaw — neran 03acvHU  YIriepoJ Ba a30T OwiaH TYHUHTHpHUI, Oy
JNETATHUHT KATTUKJIWTUHU, MYCTaXKaMJIUTHMHU, EMHUPWIWIITa YUAAMIUIUTHHU Ba
TOJIMKUII MYCTaXKaMJIUTUHU OIIUPATIH.

Anumupnaw (aTUTUPOBAHKE) ATIOMUHUUIAITHUHT OUpP Typu — S’bHU, MYJaTIaH
scalral JleTalllapHU MCCUKJIMKKA OapIONUTMINIUHUA OLIMPHUII YYyH KYJJIaHWiIaau. Y
JIeTall 1032 KaTJaMUHU aTIOMUHUNA OWIaH TYWUHTUPUILTA aCOCIIaHTaH.

Xpomnaw — xy30a TYTWITaH MakcajJ MyJlaTAaH sicajlraH AeTajUIapHHU 103a
KAaTTUKJIUTUHU, WCCHUKJIMKKA OapAONUUTWIMTMHUA Ba EMUPWININTA YUIAMIUIUTHHA
ommpuaup. Jleranm 1o3acu xpom Owinan Tapkubmma 60% wmeramn XpoMmu EKu
deppoxpom, 37% rauHo3eM Ba 3% KOHIIEHTpJIAHTaH XJIOPHU]I KUCTI0Ta OYiIran KyKyHaa
mudGy3noH  MeTAIAIITUPUIN  Wynu OwnaH  TyuuHTHpWiIaau. KumEBmii-TepMuk
XPOMJIAIIIHU JI€Tajl F03aCMHU XpOM OWJIaH TaJibBaHUK KOIUIAIIM XapaCHuaaH dapkiai
OwuIM Kepak, 0y ycyn ymyMaH OolliKada TeXHOJIOTHs OViinda amalira OmupuiIaam.

Cunuyumaaw — OKOpPU TEMIIepaTypasiap IIAPOUTUIA HILIAWIWTAH ITyJaTAaH
gcanraH JAeTtaiap Xocawp. JleTannmapHUHr 03a  KaTIamJapd KpeMHUU OuiaH
tyhuuaTUpmwiaan; 900°C raya Ku3AupWIMII HATHXKAcHAa IMYJATHUHT OKCHUJIAHHUIITA
KApLIMJIUTH OLLAJIH.

Jetanmapau 103a O0yil1ad mnmyxrajgam opkajau Mmycraxkamjam. CoByK
XOJaT/Aard NeTaJHUHT TUIACTUK AehOopMalMsICHIa YHUHT MyCTaXKaMJIMK XyCYCUATIApU
y3rapaau, KaTTUKJIWICKA OIIaJAX Ba KOBYUIKOKJIWTM Kamasau. JleTanHUHT MEXaHHK
EeMUPWIMIINTAa  YUAAMJIWIMIMHU ~ OIIMPHUIN  y4yH  YJApHUHT  [03ajlapuHU
MyCTaxKamyIaHaJu. JleTaqHu YMHUKTUPULI, )KyBaJlalll €KUM METaJI [apyajap OKUMHAA
UIIUIOB OepHIll yCyJutapu OMIaH amalira Ol PHIIa Iu.

KyBana® yMHUKTUPUIIT — MWIMHAPUK Ba SICCH, Mypakka0 OyimMmaraH makira sra
Oynran neraymiap ydyH Kyutanwiaau. Jlactroxmapna €ku KaWTuO KHUpyBYM XapakaTra
KeNTUPWIYBYN JIETall, WyXTaJaHraH Io3ajapra SKUICTAIITaH pOJUKIAp OujaH
YUHUKTUpWIaad. Ponukiap Tokapiuk €KUM HYHUII AACTTOXJIAPHUHT CYMIOPTJIapUra
Maxkamuianrad Oymaau. Opatna, myXTajaHral (MycTaxKaMJaHTaH) KaTjiaM 4yKypJuru
2MM JlaH omMan . Maxkamurann OuiiaH Oup BaKT/a JIeTall F03acH sSHala TO3aJIaHa Ix.

JeTanjapHu KaTTUK KOTHIIMAJAp OWIAaH KOIUIAII OPKAJW eMHUPWIHIIra
YMIAMJIWJINTHHA OIIUPHUIL. J[eTalIapHUHT €MHUPWIMIINTA YUJAMIUIUTUHUA KECKUH
OLIMPUILl Y4YyH yJapHUHT to3anapuHu Kyima (BK-3, copmaiit-1 Ba copmaiit-2) Ba



KYKYHCUMOH METaJNIOKEpaMUK (BONap, CTAMEHUT) KaTTUK KOTUIIMAIapuIa CyrOJITUPUO
KOIUTaHA/IH.

CopT™MailT — XpoM, YIJIEpOJ Ba TEUPHUHI TapKUOMIa CE3WIapcu3 aapaxkana
KpEeMHUH, MapraHell Ba HUKeNIU OYiraH KOTUIIMACHIMD; Y JUaMeTpu 3 Xuja Oynrax
KyiiMa uyuBUKIap €xku y3yHaurd 250 MM OynraH miacTHHalap KYpUHUIIUIA
taiépnanagu. CopMalT KYNIruHa MeTajuiap y4yH 3apyp OYJaraH MCCUKKA YUAAMIMIUTU
OulaH xapakTepiaaHaau.

Cranunut — 0y (deppoxpoM Ba GeppoMapraHelIHUHT YysIH KUPUHIAUCU Ba HEPT
KOKCH KyKyHJIapu Oynaran apanammacuaup. CTalMHUTIAM CYIOATHPUO KOILIAII
TEXHOJOrusicH 1y OunaH ¢apk Kwiaauku, OyHAa aeran ro3acura TOOJaHTUPUITaH
OypaHMHI IONKa KaTjiaMHu >KOWJIAIITUpWUIAAM, YHTra 3ca 5-6 MM KaJMHIUKIA KYKYyH
KaTjgamMu cenuiaav, Oy KyKYHHH SJeKTp €M allaHracuja CYHOJITUPWIMO OJIMHAIM.
Cyrontupu0 KOIJIaHTaH KaTiaM KaJuHJIMIA KYKYH KaTJIaMH KaJdUHJIWTUAaH TaXMUHAH
MKKH MapTa KMYUK.

Bbynaan Tamkapu, cMMIIM 3JIEKTpOAJIap Ba KorjlaMmajiap, MacajlaH TEMUP XPOMIIH,
TEMUP MapraHelyid, IIYHUHTAEK, TpyOaliu Marepuaiap — MaijanaHrad BoJbdpam
KapOuau OmiaH 3u4jaad verapajaHTaH MyJaT Ba HUKENIb TpyOanapu Ba OoIIKajiap Xam
KYJUTAaHUJIA]IH.

Emupwinmra Kapmm KypallHHHT KOHCTPYKTHB 40pa-Taa0upJapu.
KymnuHya ycKkyHalapHUHT MHTEHCUB €MUPHIIMIIUTA YIAPHUHT y €KUM Oy KUCMIIADUHUHT
KOHCTPYKIMSUTApUHU ~ TYFpU  TaHJaHMaranu cabab Oymaau. Y CKyHallapHUHT
EMUPWIKIIUTA YUIAMIIMINK HYKTad Ha3apuaaH KOHCTPYKTUB TapKUO TONMAaraHjiuruHu
XaM YyHHHT HII TMapaMeTpapuHU Y3rapuimra oiaud kemagud (MyXuT OocuMH,
Temreparypacu, (QU3MK-KUMEBUI Xoccallapy) KOHCTPYKIMACH YOy IIapouTaa
UIUIANITa MOC KEeJIUII KeJIMACIUTMHNA TEKITUPUO TYPHUIITU JIO3HUM.

Hedr ra3 canoaru TexHoJI0ruK ;kuxo3jaapuHuar POOT
TH3UMH. Y CKYHAJTAPHHU HOMETAJLJI KOIIaMasiap OWJiaH
KOPPO3HUAIAH XUMOSAIALI

5- Mag3y.

5.1. YckyHajiapHu HOMeETAJI KoIuiamMaJsap Oujian
KOPPO3UAIAH XUMOSAJIALI

ArpeccuB MyXWTAAa WIUIAWIWTaH YCKyHaJIapa KOPPO3Wsra YuMJaMiid KOIlaMa
cudparuga TaOMMK Ba CyHBMH HOMETAJUI MaTepuauiap KeHr Kymnanuiaau. Kyiuma
KnME Ba He)THU KalTa WIIJIAII CAHOATH/Ia KEHI TapKaJraH HOMETal MaTepHallJIapHU
KYJUIaHUII TApMOKJIApHU Ba XapaKTEPJIu XyCYCUSATIApU KEITUPUIITaH.

Tabumii xkucmota OapaouutapjaH (aHAE3WT, OCIMITAyHUT, TPAHWUT) JIap — TOF
xuHCIapuaup. by MarepmamnmapHu yTa arpeccmB MyxuTiapaa (a3or, cymbdaTr Ba
XJIOpHJI ~ KUCJIOTanapu, Hom, Opom, Ba X.) HWIUIAHAWTaH KUMEBUN YCKYHaJapHU
Taépnamaa €K1 KoraMaianaa KyuIlaHIaau.

Anpesut Ba 6emrayHut 800°C raua temmepartypaaa ¢oiagaHuIaad, TPAaHUT —
250°C raua. Tabumii kucmorabapmonmiap canoatda karra (1000x600x300mM) Ba
knunk  (300x300x150mMMm)  kaTTanMkaa — mapajuielenunenyiap  KYypUHMIINWA



KeJITUpUIIAIW, UIYHUHTJEK, OylopTMaun OylopTMalnapura Kypa Tal€piaHau.
Maiinananran Tabunii kucioradaponuUiap, OEToHIap, IEMEHTIap Ba CypTMa macraiap
Ta€piiall y4yH KyJUTaHWIaAUu. AHAEPET CypTMa Mactaiap, MacajiaH, KOBYIIKOK MOJI1a
cupartuga MIUIATWIAETIaHM — MalJaJlaHWITaH JJIaKAaH YTKa3WIraH aHIelUTIaH,
KpeMHU (PTOp BOJOPOUIM HATPUH Ba CYIOK IIHIIAJAH HOOpaT.

Kepamuk xkucnorabapaouuiap (kuciotabapoul FUIIT Ba YUHHU) Oapya MUHEpa
Ba OpraHUK KHUCJIOTajapJa IOKOPH YMJAMIIWIMIKA OWJIaH XapakTepiaHaau (KpeMHHM
¢TOop BOZOPOIMIAH TalIKapu) Ba KUMEBMHA (aona MojdanapHu cakjall Yy4yH
CUFMMJIap Ba KUMEBUU YCKyHaJapHM KOIUIaMajlall Yy4YyH KYyJulaHuiaav. byHnan
TalIKapy, YAHHU aHYaruHa I0Kopu temneparypanapaa (160° raya) sxumm KapIImiInKKa
ara.

Kucnoranapgan Tynpok, mamor, KyM Ba jJaja IIMaTH KAJUPUO OMPHUKKYHUA
KyHIUpUITaH KUCIoTabapaouuiapHu TYFpU €KW NTaHAJAHTaH FUIIT TUIMTa EKU MIAKIIOP
OylOM IIYHUHTJEK, Tpy0Oa Ba ynapra KWJIWHTAH MIAKIJAOP KUCM KYpUHUIIUAA
kentupunagu. CunMkar cypTMa Moilap ne0 aranyBuM KUcJoTajnap Oapiaod
KepaMUKaJlaH HWIUIAHTaH [UIMTAJIapHU  KOIUIaMallalll  KOBYIIKOK — MaTepuaiiap
KHACI0Ta0apA0UI [EMEHT Ba CYIOK IIMINA acocuaa TapkuO Tonmaau. YIapHU Tal€prarn
TEXHOJIOTHSICK Ba KypHJIMallap Ba IUIMTajap lo3ajlapura CypTHIIMII TEXHOJIOTHSICUTa
KaTbuil pros Kuiui kepak. [IlyHuHraek, uim 6akapuiaéTranard TeMreparypara xam
(omatna 15-25°C arpoduna) prost KUIUHAIH.

Tom Kyiimamap. MuHepan KucloTalap MyxXMTHIa MU0 KYNruHa
aBTOKJIaBJIAp, peakTopiap, THHAUPruwiap Ba 0ab3u OOIIKa KUMEBUN KypuUIMaJapHU
0a3anbT Ba ApUTWITAH Auaba3fgaH KWIUMHTaH IumTanap Ounan koranamau. [lnuranap,
ymdy OSKMHCIApHM IIaxTa YTXOHAJIapuja 3pUTHO, KoJuIUlapra KyWuO, cyHrpa
KyHaupuil Wy Owiad ofvHaau. Tomn KyiiMa OWJIaH OJTMHTaH TTUTATIapHUHT aXpaino
TypaJuraH XyCyCHUATIIApU -  KATTUKJIUTH, HCCUKIMKKA YUAAMJIWIMTH  Ba
TEMIIepaTypayiap y3rapuuiura Ce3rupiauru KUiuK.

Tom Ky#mamapHu Koruramanam y49yH auade3 KyKyHH, KpeMHUU (HTOpBOIOpOT
HATpUil Ba CYIOK INUINAJAH TapKHO TOMNraH apanamimMa CypTMa MOW XHM3MaT KWJIaJIH.
Kypunmanap ro3acura cypkaiarad OyHAald cypTMa Moumap, V3-y3ugaH TYpFryH
KACIIOTA0apaoIl  KarjaM XOCWJ Kwiaaw, ammo cudatu Oyinya rmuwmranap
KOIUIaMAaCHJIaH KEMUHTU YPUHIA TYpPaIu.

Ap3aMUT cypTMa MOIIapu, CWIMKAaT CypTMa MOWJapura Kaparahjaa Typiu
arpeccMB MyxuTiiapra HucOaTaH KMYMK FOBAaKJIIMKKAa Ba KAaTTa MYCTaxXKaMJIMKKa 9ra,
KaTajau3aTopiiap HINTUPOKHA COBYKIA AXIIA KOoTagu. by cypTMa MOM Y3MHUHT
VHUBEPCAIUTH  OWIaH  aXpanud  Typrahwjuruygad, Kylduaa yHHHT — TYJIHK
XapaKTepucTUKacu OepuraH.

Ap3aMuT cypTMa MOWMHU (QeHONI-(hOopMaNbIeTH I CMOJACH acOCHAa OJUHTaH
ODPUTYBUYMHU KBapl KyKyHHU, Oapwii cynbdaTd, KpemHe3eM (TYIAupyBud) Ba n-
6onyocynbdoxnopus (KOTHITHU TE3NMAIITUPYBUM) KYKyHH OWIaH apanamTupuo
onuHaau. OXUpPru BakTAa ap30MUTHU KypUiIMaldapHHU KoIllJIamMalallljla Ba KorjiaMajiaru
YOKJIApHU sIMAIIIa, IIYHWHTACK, XUMOSUIOBYM Mapo03 fo3anapu cudaruia KynruHa
IJIACTUK MaccajapHu €numtupuiaa GongasaHuIagm.

Ap3aMUT FOKOPH KOPPO3MOH MyCTaXKaMJIMKKa 3ra; OyH/IaH TalllKapy, Y MEXaHUK
myctaxkam Ba 0,3-0,5 MIlla raua Gocumaa CYIOKJIMKIAp y4yH CYB YTKa3MaclHK
XyCcycusTUra sra. Ap3aMUTHUHT 0ab3u Oup Mapkaiapu (MmacanaH, ap3amMuT-4 Ba



ap3aMuUT-5) UCCUKJIMK YTKa3yBYAHJIUTY OWJIaH XapaKTepilaHaIu Ba UCCUKIIMK YTKa3aIu.
By sca neBop opKaqM HMCCUKIMK ajJMallMHUII aMmajira olmupaiguran (peakrop) Ba
FIIIOGIN apalaliTUprud €KW TallKH 3MEEBHKIM Ba X.) KypuiaMmanap Y4yH >Kyjaa
MYXAMIUDP.

Ap3aMuT Te3 KOTaJu, IIYHUHI y4yH yHM O€BOCHTA WIUIATWIMIIHUIAH OJIJIMH,
Tal€piaHraH MaccaHuMHT XamMma Mukfgopu 30 MuUH Wuuaa capdiaHaguraH Kuaiauo
Tan€praaHaau.

Kymup-rpadpurau marepuassap. Komiamananran 1o3a, KypuiMa J€BOpH
OpKaJIM HUCCUKJIMK YTKA3WIIHU EMOHJAIITUPMACIUTH 3apyp OYyiran XxoJsuiapna,
KOPPO3UOH YuaamMiIN MaTepuai cudaruaa GpeHon-GpopMaliieru; CMoIacu YyKIUPUITaH
rpadur Ba kymup unmatwiaad. Kynruna 180x120x15 Ba 180x120x10MM ynuampaaru
ATM-1 komnamanam mmTanapu Kymwianunaad. 180°C raua Ttemmepartypanapaa
yuaamiid OyiraH ap30yut-4, ap30JuT-5 MapKaiu ap30JIUT CypTMa MOWIap acocujaru
KYMUpP-rpaduTIK MaTepuayiap OuiaH UCCUKIIMK aJIMAIIMHUILI KypUJIMallapu, CUFUMIIH
UAMIILIIAP, apajalliTUpruyiap, peakropiaap UCCUKINK Korjiama OuiaH ypanaiu.

Jonanqm  mMarTepuaiiapaa  KypuJaMajJapHd — Komiamajaam.  JloHanwu
MaTepuaiap OwiaH KypwiMallapHU KoIUlamanaml TEXHOJOTHSICH Typjidya Ba
Mypakkad, ynap KomjlaMa KWJIMHAETraH MaTepuajijiap Ba yiapra CypTUJIaJuraf
MOMIApHUHT ¥y3WUra XOC XYCYCHSTJIapura MOC paBUIIA HINHWUHT WIUTA0 YUKAPHUII
peXKUMUTA KAThUM pUOs KWIUIITHU Tanad kunaau. [yHUHraeK, SKCITyaTanus KUJIUII
HIApOUTIIApUTAa XaM KaTbUU pHOS KUIUIIHU Tanad xwiaau. Komnmamanam wunuiapu
oJlaTja Maxcyc TAIIKWIOTIAp €KW ydacTKaiapia amainra omupuianu. Llex mexanuru
yCKyHaJIapu KoIulamara TYFpu Taiépiainy, YTKa3wiagurad ornepanusiap cudartu Ba
KETMa-KEeTJIMTMHU TEKIIUPHUIIN Ba YCKYHAJIAPHUHT JIO3UM OVIraH 3KCIUTyaTalUsICUHU
TabMUHJIAIN 33apYpP.

5.1-pacM. Y4 KaTIaMJiId KOIJIaMAa CXeMAacCH.
1-kypmiMma KOOUFH; 2-3JJTaCTHK KOPPO3UATa YUAaMIN MaTepral,
3-10HAA0P
MaTtepuaja OMpPUHYH KaTiaaMu. 4-10HAI0p MaTepral HKKUHYN
KaTJIaMH.

lyan 3cmaH YMKapMaciWK KEepakKd, JOHAIM MaTepuauiap OuiaH (akaTruHa
eTapiau Japaxajla KaTTUK KypWwiIMajJapHM KOIUIaMaJlalll MYMKHH, akC XOJiaa,
Korlamaaa €pukiap manmo Oymumum sxrumonu 6op. By €pukmap opkamm arpeccus
MYXHUT MaTepualira caupaiiiu Ba KOPPO3USHU BYKYy/ra KeATUpaau. Xyaau 1ry cabadra
Kypa KoIulamMa KWJIMHTaH YCKYHAJIADHUHT TEOpaHUIIM €KW TUTPAIIM KAThUSH MaH
ATUJIA]IN.



Komnamanamjgan oiaiuH KypuiMa CUHOBJAH YTraH OYIuIIM, U(PIOCTUKIApAaH,
yyKManapJaH Ba 3aHraH To3ajaHraH Oynumu kepak. Komnama KuinHaguras
IO3IAPHUHT Y4 Oypyakiapy IOMaIOKJIAIITUPUWIAIN (FOMAIOKJIAITHPULT TUAMETPU
SMM JIaH KaM 3Mac).

Opatna KypuiaMalapHU MyXUT arpeCCHBIIMIU J1apa)kacura Ba WII IapoUTIapura
Kapad, UKKU €KW Y4 KaTjJaMJId KoIlaMa KWJIMHAIu. 5.1-pacMaa y4 KaTtiaamiad Korjiama
KypcaTuiaraH. YHUHT OUPUHYHM KaTjaMH »SJACTUK Koppo3usbapaoln maTepuaigaH
Taiiépnanrad OynuO, (BUHUIIIACT, MOJUH3EOYTUIICH, KYPFOIIWH, pE3UHA Ba X.),
KOIUTAMAHUHT JIOHAJW MaTepuajd WKKUHYM Ba YYMHUYU KaTJIamJIapu OpaJIMFUJIaru
YOKJIap OpPKaJM arpeccMB MYXUTHHHI METalUl (03acura TYIIMIIWHUA OJIIUHU OJIau.
bynnan tamkapu, OMpUHYM KaTjaM MabiyM JAapaxkaja KypuiMa KOpIYCH Ba acoCUi
KOIUTaMa Temrneparypainap nedopmanusicu GapKuHU KaMauTUPAJIH.

KomnamMaHUHT MKKMHYM Ba YYUHYHU KaTJaMH siICAJITaH TUTUTKAJIap Ba FUINTIAPHU
mIyHAall TaxjaHagukd, OyHJIa dokimap Oepkutwiran (€nwiran) OyiacuH. byHna
TaxJIAHWII MYCTaXKaMJIUTH OwWiiaH Oup KaTopa KaTIaMJIAPHUHT FOKOPH 3UWINTUTa
spuminnaan. KomnamanuHr xap Oup KamiamMu IUIMTAJIapUHU TaxJjalllJlaH aBBall,
OJIIMHTY KaTjiaM 103acuHM (€KW KypWIMaHUHT Y3WHU) CYIOK IIWIIA 3PUTMACH Ba
TYIaupyBuUn (KuciaTabapoin cypTMa MOUIap yuyH KyKyH) OWJIaH KOIJIaHaJu, KeHUuH
XyIad IIyHAaW XaMmMupra yxmam KOHCHCTCHIMS OWjiaH IIMakKiIeBKa KUJIWHAIIU.
Cypkanras xKoruiamjiap KaTJlaMd MabjiIyM BakT JaBOMHJIA TETHMIILIM TeMIlepaTypajiapia
kyputwinaau (30-35°C na 12 coar gaBomua ).

[TnmuTkanapHu Taxiaiiaa 4oKjiIap HEUOFJIMK FOTMKa OYJIMIIUra HHTHIIMII Kepak (2-
3MM JiaH OpTHK 3Mac ) Ba CypTMa MOM OWsIaH 3uwiad TYJIIUPUINAIIUTA XapaKaT KUITUII
3apyp.

[Tnutkanapau taxmam 15°C gaH kaMm OyiamaraH IIapoMT/a aMajra OIIMPUIIaIN.
Xap Oup KarjgamMHU Ba KOIUIaMaHU OYTKYJ KYpUTHIIHHU acTa CEKMHJIMK OWIaH 0Juo
O6opum kepak. Taiép korutamanu 5 cyTkagaH KaMm OyiamaraH BakTAa, TEMIEpaTypaHH
acta-cekuH 60°C raua kyTapu0 KypuUTHIIAIH.

Komnama sixmm cudatiy ago STUITAHIUTH XaKuja yHra érod Oosrada OuiaH
yprasja >kapaHriop MeTajul TOBYII YMKUIIUAAH Ba YOKjIapja OYpTUKIAp Ba Japaiap
nykmuruaan ouinca 6ynaau. Taxpuba myHH KypcaTaauKu, KYITMHYA KOIlaMa IMaiBaH
qokjapu oOmactuaa Oy3uiiaau, IIYHUHTIEK, KypuiaMmajgap KoOWFWra INTylep Ba
YOKJIApHM TMalBaHJIaHTaH koiyapaa Oy3wiaau. LIlyHuHr ydyH TapMupiam BakTHIa
Oy >KoWnapHHM saXImmiad Ky3laH Keuupuin kepak. Kommamama Temmk Ba map3nap
aHWKJIAHCA, yJap To3ajJaHaJu Ba CypTMa MOM OWJIaH TYIUPHIA TN,

ATM-1 nmnuTkanapu OwWiaH KoIlamajall TeXHOJIOTHSCH IIyHHCH OuiaH (dapk
KWIAUKNA, KYpUIMaHUHT KOIJlaMa KUJIWHAETraH ro3acu, 0ab3aH dca TUIMTKAJIApHUHT
V31 XaM KyM MypKarud Kypuiama ¢Epnamujaa unuioB Oepunagu. KormamaHuHT
KaTIaMOCTHCH OYnn0O, OakenwT Jlaku Ba rpaduT apanamMacu Xu3MaT Kujdaau. YHU
KypiiiMa Io3acura WKKM KaBaT KwinO cypkamagd Ba xap Oup KaBar ambarra
KypUTHIIA TN,

AHTHKOPPO3HOH 1eMeHT Komjaamajap. Koppo3wmon aktuB HepTHH KaiiTa
MIUIOBYM 3aBOJjIapaa, 0ab3u OUp KypwiMaldapHU KOPPO3USJAH Cakjiall YYyH [EMEHT
KoIlamMaiap MIDIATHIAAA Ba yiap FOKOPH HCCUKIWK-Oappomumwmmrua omnan (500 c
raya) xapakrepiaHaau. bynaail Koriamanapau KypuiMmara OyTyH ro3acu Oyiinua €xku
dakat anoxuga yuarckamapura cypkananud. Llynunr Owunan Oupranukaa ynaap,



TapKuOuAa 3pKUH OJTUHTYTYpT OYAraH cyinb(aT KMCIOTacH Ba HEPT MaxcyJloTiapura
YUAaMIIM IMAC.

Kylingarn ukku TapkuOiau LEMEHT KoIulamanap KyyinaHuO kenuHmokna: 1-400
Ba 500 Mapkanu TJIMHO3eM LIEMEHTH, IONKAa MaiiiajaHraH Kymumua (quada3 ymacw,
KBapll Kymu, 0a3zajnbT KyKyHH) Ba ypraya WupUKIukaarua napé€ kymu; 2-400 mapkanu
ITyLOJIAH NOPTIAAHALUEMEHTH.

Komnana€rran r03aHu aBBajIlaH KyMIIypKarud Kypuima €pramMuaa siTuparyHua
To3anaHaau. byHaa xocuia OYiraH 03aHUHT Fagup-OyAUPIAUTH y OWIaH XUMOSUIOBYU
KOIUIAMaHUHT SAXIIX uiuiamumura épaam o6epaau. Komnanaérran 103aHu, ITyHUHTICK,
MeTaul myéTka €épaaMmua To3anall MyMKUH, €K CYIONTHUPUITaH Cylbdar KU XJIOpUA
KHUCIIOTaJlapia MHTMOUTOpiap HIITUPOKHAA HIUIOB Oepunub, keiuH 5% nu coxa
spUTMacHia 00/10H I0BUO Ba KYPUTHIMILIA MyMKHH.

IleMeHT KomlaMa MycTaxkam OVIMIIM Y4YyH KypWwiMa MeTaldu OWIaH SXIIH
EnuImMIM yuyyH apmartypa-suedikanapu kattaauru 100x100 rawsa Oynran guamerpu
3MM JIM  TynaT cUMAAH Tal€pilaHraH MeTal ceTka ypHaTuinaau. (CeTkaHu
U30JSIMsUIaHaéTral ro3ara €3unagu Ba oxupujan 15-20mm Macodana uiarakyanap
éplaMmla MaxKamJiaHaJW, WIrakuajapHu ro3zara maxmar TtaptuOuga 350mMMm raua
Kajamja mnaiBaHuiaHaad. FOKOpUTH TE3JMKHUHT WYKMA 103aCH, IIYHUHTIEK, Oup
103a/1aH MKKWHYY 103ara yTaJuraH *oinapa wirakiap 6up-Oupura sikuH YpHaTHIIA]IH.
5.2-pacMlla KypWIMAJIApHUHT TYpJAd ydacTKaJlapujaard UEMEHT KoIulamasap
KOHCTPYKIMsUIapu Kentupuirad. XKoigaru KoriaManapHi Kypuiamara Oypuak makuiu
MoJIKa KYPUHUIIIK/A MTalBaH Al OUilaH yerapaiaHaiim.

Myxut xycycustinapura kapad, 40°C raua temneparypana Ba OKOpu Oocumaa,
pe3nHanaH, 4YapMIaH €KM IOJMBHUHWIXJIOpUANAH, U-CUMOH, IIEBPOHIM, EKAaCUMOH
MaH)XETJIM 3UWiarnwiap KyJUlaHWIaad. MOHTaX IMIaKIIapu Typau OYIraH MOHKETIH
3U4YIardwiap, CAJIHUKIM TUKMHIIApPra KaparaHaa Cce3wIapiM Japakaja KaM TapaHIJIMK
Ky4u Tajiad 3TaJy Ba BaJira MIIKAJaHUII yjaapaa OupMyHUa KaMpoK.

Niruy MyXUTHUHT FOKOPH TeMIlepaTypajapyia Ba IITOKIAPHUHI KHYMK XapakaT
TE3JIUrKuAa METayl Ba SpUMMETAILT FOMIIOK aHTU(QPUKIMOH KOTUIIMaNapAaH (MacaiaH,
60% kypromuH, 37% muc Ba 3% HUKENb TapKUOIM KOTHIIMA) rpaduT MIHMMIAUPUITAH
acOecTnM y3akaaH sicalraH OVIUIMKKa »3ra OyiraH XaJlkadd 3udjiarddjiapiaH
doinananunaay. by 3uunarnunap rokopu 6ocumMiiapaa Xam SXIIHA WAk,
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5.2-pacm. KypuwimMa H4KHM 103aCH EMEHT/JIM KOMJIAMACHHUHI CXeMAaCH.
a-IIWIMHIPHUHT FOKOPUTH TarJuK OWjIaH TyTallyBH; O-IIMIWHIPHK ACBOP; B-
SICCH TarJIuK
OwiaH TyTamys; 1-Kypuiama Kopiycu; 2-Tokya; 3-apMaTypajlaHral cetka; 4-
MaxXKaMJIOBUH



uirakyanap; S-ieMeHT Koriama; 6-MaxkaMaoBUM Oypyak; 7-Taryuk; 8-TasH4
Oypuaru.

Hly iyn Ounan Tal€piiaHraH 103aHU CYIOK IIMINA €KW LIEMEHTIU pUTMA OuiIaH
MKKU KAaTJaMJId KWJIuO WiIamuO TyTallUIIU yYyH MOC KeJlaJuraH YuAaMIIMIMK OWiaH
IPYHTOBKa KWIMHAAW, YHJAH CYHI, TOPKPETUPOBKAa UHynu OunaH €Exku (KUYUK
Kypuimanap Oynranjna) kya OwiaH UKKM €Ku OMp Heda KaBaT IIEMEHT JpUTMAacu
cyprunaau. TepkpeTHpoBKa LEMEHTHYIIKaJa CUKWITaH XaBo EpAaMula amaira
OLIMpWIAIU. SXmu cudaTin Komjama OJUII y4yH IIEeMEHT, [uada3 ynacu Ba KyMHHU
AXIIWIA0 apaNallTUPUIL aXaMUATIUAUP, LWIYHUHTJEK, 3PUTMA KEpaKiId KYIOKIMKKa
SpUILIMIIM KepaK. TOpKpeTUpOBKaHMHI MHHHMMas Temmeparypacu -5°C. Wnammm
*Kapa€HHMa KoIUlaMaJlapHU CyB OWJIaH CyFOpWIJIaJM, WIALIUIIIAH CYHT 3ca, 72 coaT
MoOaifHula CcyB ocTHaa yuulaHagu. [lynmonaH nopTiaHA-LIEeMEHTH acoCHiaru
KOIUTamMaJiapra XyJJu 1y MyZjaria IoMIIoK OyF OuiaH uuuioB Oepunanu. Koruiama
cudatu TYFpucHa ro3ara eHrun Oonrada OunaH ypuO KYpranjaa 4uKaJdraH OBO3ra
Kapad 6axo Oepunagu. Hykconnu skoitylap OyTKyJl ONMO TalliaHaad, KyMIypKarud
KypuiMa OuiaH UIioB Oepuiaan Ba KaTagaH TOPKPETUPOBKA KUITUHAIH.

TPYBA KYBYPJIAPU BA APMATYPAJIAPHHU

10- Mas3y.
y TABMHUPJIAILLI BA MOHTAK KUJIUIII

10.1. KucmJjapuu TaiiépJam Ba Tpy0a KyBYpJIapUHHU MOHTAXK KUJIHII

Texnomorunk Tpyba KyBypiap KHME caHOATH KOPXOHAJapHaard TEXHOJOTHK
KypHJIMaJTapHUHT aKpajiMac KUCMH XHUCOOIaHa !,

Kumé Ba HedTHM KaliTa MIIAIl KOpXOHAIapH TPyOa KYBYPJIIAPUHHWHT y3YHIIUTH
Ba ynapra MeTtayu capdu xxyaa karra. [IIyHUHT ydyH MOHTa)X HUIIUIapH Mypakkad Ba KYII
MexHaT Tajnad Kuiaamud. Tpyba KyBypiapuHH HITYM XojdaTAa youiad TypuIl KyII
WITYIAPHA  JKal0 KWIWIIHA TaKo30 JTajad. 3aMOHaBHM HEPTHH KailTa MIIUIAII
KOpXoHacujaa TpyOa KyBYpJapMHU MOHTAX KWIHII MWIUIAPU YMYMHM MOHTaX
uimapuHUHT 50-60% HU TalIKWI KWIaau.

Tpyba KyBypiaapuHuHr Ba3udacu Typjdya: Yy YHUHT HOMJIAHUIIK Ba
KOHCTPYKTHB  JKMXO3JaHUIIMHU Oenrwmmaiinu. Tpyba KyBypiapu  TEXHOJOTHK
KypruiMajapHU sAroHa CHCTeMara OHWpJIAIITHpaad, XamJa KypuiaMmajap Ba KOpPXOHa
LeXJIapu opacuaarv OOFJIAHUIIHU TabMUHIAWIA. XOM-all€, SIpUM MaxCyJOT Ba Talép
MaxCyJIOTJApHU TPAHCIIOPTUPOBKA KWIHII YYyH MYJDKaJUIaHTaH y3yH TpyoOa
KYBYypJapH, MarucTpas KyBypJap ae0 HOMIIaHAIH.

TpyOa KyBypiapu opKajiu CYIOKJIHK, Ta3 €KUM TapKuOuaa KaTTUK 3appadayiap 0op
apajail oKMMJIap XapakaTiaaHaau. TpyOa KyBypJapHHHM TYFPH DKCIUTyaTallusl KUJIHII
YUYH yiapaara 00cum, Xama y3aTuiaéTraH MyXUTHUHT TEMIIEpAaTypacu, KOPPO3UOH Ba



ppo3uoH QaosuruHu Ounuin 3apyp. Onarna, TpyOa KyBYpUHHMHT TalllKd TOMOHHHU
I0BUO TYpyBUM MYXUTHHHI XOCCaJlapy aHUKJIOBYM oMmmil Oymanu. TpyOanu Tail€pnamn
yCylIM Ba MaTe€pUaliiHUA,  XaKMH Ba MOHTAX KWIUIIHU, YHH TabMUPJIAIIHU
AKCIUTyaTallMOH MapaMeTpiapra kapad OeiruiaaHau.

Xap Oup TpyOa KyBYpHMHUHT acocui »siaeMeHTH - TpyOamap. TpyOa
KYBYPJIapUHUHT KYYWIUTHUHU TYIaT TpyOamap Tamkwi dTaaud. TpyOanap 4oKcu3 Ba
yokIM (MaBaHIJIaHTaH) OYnuO, Typiau Mapkaiud nynamiapjaan scainaau. Kopposzuon
daon MyxuTiap yuyH OuMertail TpyOanap KyutaHwiaau. XyIau 11y MyXUTIap Y4yH
WYKM 103acCH TMOJIMMEp MaTepuall, pe3rHa Ba sMaulap OujaH KOIUIAHTaH YOKCHU3
TpyOanapHu UIIUTATUIII MYMKHH.

Aiipum xomnapaa, 0°C gaH mact teMnepaTrypajiap/ia SKCIulyaTaluusl KUJIMHAAUTaH
TpyOa KyBypJjapH paHriid KU yIapHUHT KOTUIIMaIapaH Tauépaanaiy.

Koppo3uon ¢daon MyxutiapHu y3aTHII y4yH HOMETaul marepuamiap ((aosnur,
BUHUIUIACT, IIWINA, KepaMUKa Ba X.) Jap JlaH sicajiran TpyOa KyBypJapu KuUME
CaHOATHUJIA KeHT KYJUIaHUJIaH.

TpybGa KyBypJapuHM MOHTQX KWJIWII Ba TabMUpIall YycyJulapu TpyoOa
KyBYpPJIADUHUHT ~MaTepHalnra, XxamjJa yHUHT Yyioyamjapd Ba epra HucOaTaH
KOMTamuImura OOFIuK,.

XamMma TpyOa KyBypJlapu WIIYM YU3Mallap Ba TacAMKJIAHTaH JIoMMXa acocuaa
Kypwiagu. MyHTazaMm paBuIla Ky3aTWUJIaJuraH, Te3-Te€3 TabMHUpJIAHAAWraH TpyoOa
KyBypJiapu, onatina (axkaT TasHwiapra ypHaTuwiaau. Arapjaa, crakajara Oup Heda
KaTtop TpyOa KyBypJapu >KOMJAIITHUPUIAJAUTraH OYJica, arpecCUBIUTU FOKOPH, 3aXapJiu
Ba €HyBYaH MYXHUTJIA TpyOa KyBYpH DHI MACTKH KaTopra YpHaTWIMIIU 3apyp. YyHKH,
OyHIall oKoiyalml TabMUpPJAIl Ba Ky3aTUII WIUIAPUHUA OCOHJAIITHpPATU. YHIaH
TalIKapy, aBapusiaap Oynranga Oomika Tpyda KyBypiapura ymoy Moaganap YyTub €ku
OKHO TylmIMaiu Ba 3apap eTkazmaiau. VICCUKIuK 2aTrud Ba KOHAEGHCATIAp YUYyH TpyOa
Ba OyF KyBypJlapW TasHY Ba dCTakajajapia, Xamja WIIOHWIM KaHal TUIHJATH OYUK
JIOTOKJIapAa YPHATHJIAIN.

@dnaHelyu, HCCUKIMK KOIUIaMald Oup TeKUCIuKaa ETraH KymiHu Tpyoda
KyBYPJIApMHHUHT VKJIapu opacuaaru macopa L HM Kylumaru GopMmyrnagaH aHUKIIAII
MYMKUH:

+a (10.1)

Oy epna D1 Ba Dy — xymHM TpyOa ¢aHEIVIapuHUHT TaIllKd AUAMETPU, M; a —
¢dnanemyap opacumaru macoda, m; Tpybamap aumametpu 200MM naH kam OynraHnma
a=80-100 mwm; Tpy6amap auametpu 250-700mm 6ynca a=105-150mm.

OHr 4eTKu TpyOa KyBypH VKHIIaH KYIIHW KOHCTPYKTHB JJIeMEHTrada Oynrad
Macoda c ymoy hopmyiia OpKad TOTHIA]IH:

c :%+a (10.2)

Oy epna D — tpyOa KyBypH (hr1aHEIIMHUHT TAIlIKU JHAMETPH.

Kynuunuk nnuiatunaérran Tpyoa KyBypiapu CTaTUK AJIEKTP MailJIOHU TabCUpUTa
nydop 6ynamau. lllyaunr yayH, Tpyda KyBypiaapuHu epra yinad KyHuIn Kepax.

Kypunaérran tpyOa KyBypiapu Xu3MaTdywiap, MalldHAa Ba IOK KyTapyBYH
TPAHCIIOPT IOPUIN Ba YTUII HyminapuHu €nub KyHMacluru Kepak. JcTakaua €Ku ep
YCTUJATU HT MACTKU TpyOa KyBypH OeNrwiiaHrad OajaHJIMKa OYJIUIIU 3apyp: TEMUP
Wymnapu ycrunan 5,5M; aBromMoOun vynu yctunan 4,5M; WynoBuwiap nynuuan 2w;



IIYHUA alloXMJa TabKHUIJAIl KEepPaKKH, IOKOpUAa KAl 3TWIraH ydacTKanap YCTUIAH
dakat maiiBanjyiaHraH (¢aadHein, apmarypa, KOMIIEHCATop €Ku OOIIKa MOCIamMacus)
TpyOa KyBypJlapu yTKa3zuiaaau.

XKoitnamummura kapal, ep ocTH Ba ep yctujaru tpyoda KyBypiapu Oynmaau. Ep
YCTHJIA OMIamrad Tpy0a KyBypjapu KEHI TapKajiraH, YyHKH yJIapHU TEXHUK Ha30par
KHWJIMII OCOH.

Tpyba KyBypiapu, ailHUKCa €p OCTHUAArWjapv, KyHAAJaHr Kydjap TabCUpUAAH
xuMosiianrad Oynumu aapkop. UlyHunr yuyH, Wymnap octugaru Tpyba KyBypiapu
TyHHENIb €KUM THWiIb3ajapra XoillaHaau. YHIaH Tallkapu, AEBOp Ba OETOH IIUILIAP
opkanu TpyOa KyBypJapu YTKa3wiraHja Xam Tuib3ajiapjaH (doiganaHunagu. Yoy
yCyJd, KypWIHMII KOHCTPYKUMSACHIAH KaThbUM Hazap, Temmeparypa AedopManusiiapu
TpyOa KyBypura mmMkacT erkazMaiau. Onaria, rujib3aiap MyCTaxkaM Ba Ky3rajiMmac
KUaub ypHatuiaau. Xap J0UM, MaiBaH[ YOKJIApU TWiib3a UUMra TYFPU KeJIMaclurura
XapakaT KWIMII Kepak.

Ep octu tpyba KyBypnapu sHr kamuga 0,5M uykypaukga €TKa3wiIMIIA Kepax.
My3snaiinuran epiap yuyH TpyOa KyBYpH YpHATUII YyKYPIUTH, My3JIalll YyKypJIUruaaH
0,1m xyn 6ynumum 3apyp. Temup Ba TpaMmBail iyiiapu OWiaH KeCHIQAUTaH XKoiapaa
rwib3aid TpyOa KyBypJlapu IIIajl OCTHJIaH AHT Kamuaa 1M 4yKypiMKaa YTUIIU Kepak.
ABTomMOOUI H{nmapu octuiary Tpyoa KyBypiapuHu yTkazuil yyKypaurd 0,8M gaH kam
OYIMaciIuru Kepak.

Tpyba KyBypiapuHH CaHOAT WHIIOOTIAPUHUHT JEBOPU OpPKAIM YTKa3UIl MaH
KAJTUHAAU. AWpUM XoJjulap/a, KWUYMK JHaMeTpiad TpyOa KyBYpJIApMHU JeBopra
MaxKaMJIaHT'aH TasH4iapJa YTKa3ull MYMKHH, JIEKMH yJlap OWHHa Ba JIIUKIapra
TYCKUHJIUK KWJIMACJIUTU KEPaK.

bunonap, Kypuwimanap (yHIZaMEHTH Ba CaHOAT MHUIOOTIApPU OCTHIAH TpyOa
KyBypJiapuHHu yTka3ub O6ynmaiinu. Ep octu Tpyba KyBypiapu Koppo3usigaH MyKaMMal
XUMOSUTaHTaH Oynuiu kepak. TexHomoruk TpyOa KyBypiapu MabliyM KUSUIMKIA
YpHATUIMIIM Kepak, YyHKH MYXUT Y3aTWIMIOM TYXTaTWiIrasga YyHM OYmaTuin
OCOHJIALIA/IH.

10.2. TexHosoruk Tpyoasaap Ba yJapHuHTr Toudacu.

TexHoMOTHK KyBypJIap IeX WYUAard Ba Iexjapapo KyBypiaapra oymuHamu. Llex
WYUIard aipuM KypuiMalapHW, MallMHa Ba YCKyHAJIApHU OWPIAIITHPYBYH TpyoOa
KyBypJlapu, Iexjapapora sca — Typlid LexJapAaru KypuiMalapHU OWpIAIITHPYBYU
TpyOanap Kupaau.

Texnonoruk TpyOa KyBypyiapu OUp KaTop dJIEMEHTIAp Y3apo axpaiMac Ba
aXpanyBuyaH OupuKManap OwiaH OuplamTupwiran TpyOa, Tpyba aetamnmapu Ba
apMmaTypajapJaH TapkuO TONTaH.

Tpyba KyBypnapwHH JOWMXanall, CTaHIApT Ba HOpMauiap acocuaa Tpyda
KyBypJIapu dJIEMEHTJIapWHH TaHJamaan noopar. Tannamma acocan Tpyda KyBypUHUHT
MKKWATA XapaKTepUCTUKACH KAaTTa axaMmMHsTra sra: apTId YTHUI JUAaMETPU Ba IIAPTIH
6ocum.

Tpyba €xm apmarypamard MyXWT YTHIIA Yy9yH MYJDKaJUIAHTaH TEIIWKHUHT
HOMUHAJI TUAMETPH — WIAPTIN YTUII AUAMETPH EKM IIApTIN JUaMeTp aevwianu Ba 'y Dy
ne6 oenrwiananu. Arap, TpyOa KyBypUHUHT UCTaJIraH UKKHUTA 3JieMeHTH Oup xui Dy ra



sra Oyiica, yHJla yJapHUHT KYHIAIAHT KECUM l03aJapy Ba OMpIAlITUPYBUYHU YI4amiiapu
xam Oup xun Oynamu. Illlaptnu nuametp katopu [laBnat CraHgapTH TOMOHUIAH
Oenrmnanrad. TeXHOJOTMK KyBypJiiapAa KEHI KYJIaHWIaJuraH TpyOa Ba apmaTypanap
YUyH Kydujara Tpyoa mapTiu nuaMerpiaapu (MM) TaBcus sTwirad: 3; 5; 10; 15; 20; 25;
32; 40; 50; 65; 80; 100; 125; 150; 200; 250; 300; 350; 400; 500; 600; 800; 1000; 1200;
1400; 1600; 2000; 2400; 3000; 3400; 4000.

20°C Temmeparypaii MYXUTHHUHT MaKCHMaJl MyXUTHHUHT OpPTHKYa OOCHMHJIA
TpyOa Ba TpyOa KyBypaapu DJJIEMEHTIapuHU XaBPCcH3 Ba Y30K MYAAATIIH
AKCILTYyaTallUSICUHU TABMHUHIIOBYM O0CKUM — Oy maptiau 6ocum Py,

200°C TemmepaTyparaya MyXUTHUHT MIapTiH OOCHMH Ba HIIYH OOCHMMHU OHp-
Oupura Moc Tymaau. YHJAH IOKOpU TeMIlepaTypaja IapTiu OOCMM KUMaTH HIIYd
0ocuM KuiiMaTHAaH KaTTa OYIUIIN KEpaK.

JaBnar crangapTv Kyluaaru mapmii 0ocumiiap Karopunu Oenruiarad (MlIla):
0,1; 0,25; 0,4; 0,6; 1; 1,6; 2,5; 4, 6,4, 10; 16; 20; 25; 32; 40; 50; 64, 80; 100.

Nnutam mapoutura Kapad rypyxjapra OUpiaTupuil yuyyH Kyidugaru 3 acocuid
napameTrp OVitmua kinaccuukanus KWIMHTAH: WIIYA OOCHMM; HINYM TeMIlepaTypa;
MYXHUT XOccajapy Ba mapaMeTpliapu.

VY3aruna€tran MyXMT Xoccamapura Kapa® TpyOa KyBypiapu S5 Typyxra
axparwirad (A, b, B, T', ), myxut napamerpnapu (6ocum Ba Temmneparypaj)ra kapad 5
ta roudara 6ymunaau (I, I1, I11, 1V, V).

A — ]I rypyx TpyOa KyBypJapH: CYIOK Ba ra3CUMOH 3aXapJii MaxcyJOTJIap y4yH;

b — ényBuan Ba (Qaon rasznap, €HyBYaH Ba EHTHWJI aJlaHra OJYBUYaH CYIOKIUKIIAp
y4IyH;

B — yTa xu3uran cyB OyFu y4yH;

J1 — éuMaiiuran ras, CylOKJIUK Ba OyFliap yuyH.

Xap Oup rypyx wuuuga, Tpyda KyBypiapu sHa Touaiapra axpaTuiiras.
Yynonun, b rypyxmma 350-700°C nma eHrwn ajaHra OJYBYM CYHOKIUKIApD Y4yH |
toudamu Tpyda KyBypH 3apyp, - 150 mam +120°C temneparyparada [V toudanu tpyda
KyBypH Kepak. Xap Oup touda Tpyda KyBypiaapw YUYyH JOMUXayail, MOHTaX,
AKCILTyaTalus Ba TAbMHUPIIAII HOpMAIapy YpHATUITAH.

10.3. Tpy6anap, OupJalITHPUII JI€TALIAPH, KOMIIEHCATOP Ba TassHWIAP.

TexHomoruk KyBypiapJla NalBaHIJIAHTaH Ba YOKCU3 Nyiar TpyOanap Kyn
MUKaopaa unuiatuinanu. [laiBanananran Tpyoanap O6yiiinama €k CUpaJICUMOH YOKJIU
Oynmaam Ba ynap MyXTaduTH YOKCH3 TpyOanmapHHKuAAH aH4Ya macT. Yekcu3 TpyOamap
acocaH 3axapJid, MOPTIIOBUM Ba KOPPO3UOH (haosr MOAaIapHu, KOJTaH XoJuiapa 3ca —
naiBaH/JIaHTaH TpyOaap KyJUTaHWIA IH.

[[ynar TpyOamap Typim Mapkanu mynaTiapiaaH scamaau. KeHr kymampaa
Kymnanunaaurad tpyoanap Ct.10 Ba Ct.20 mapkanu nynaTaaH, Maxcyc TpyOanap sca —
JIeTUpJIaHraH, IOKOPHU JIETMpJlaHraH, KuciaoTara OapJoNUIM Ba MCCHUKIUKKA OapAoluiv
nyjaTiapAaH scajiaii. YHJAAH TAllKapW, 4YysH, MHUC, JaTyH, KYpFOLIWH, KEpPaMHKa,
QTIOMMHWM, THTaH, CTEKJIOINIAaCTUK, mmma, dapdop, mractmMacca Ba Oorika
MarepuaiapiaH Tal€piaHUIIM MYMKUH. XO3UPrd KyHJAA paHIM MeTal Ba
KYpFOIIMHJIaH  sicairaH  TpyOajmap  IuUlacTMaccajlaH  KWIMHraH  TpyOanapra
anmamtupwirad. OXUprd TNalTna BUHUILIACT, (AOJUT, MOIUITUICHAAH sCAJITaH



TpyOasmap KeHr MuKEcaa HWIUIATWIMOKAAa. by TpyOamap arpeccuB MyxuTiapra yta
OapJolLIK, JEKUH MYXUT TEMIIepaTypacu OPTHUILMA OWJIaH KYJJIall Yerapacu KaMasiu.
Macanan, Bunumuiact Tpybanapuu 40°C rada, monunponwieH tpyoanapau 100°C raua
Ba (paonutnan scanrad Tpydanapau 110°C rava Kysuam MyMKHH.

Xo3upru KyHaa KMME Ba OOLIKa caHoATiapAa THUTaH TpyOamap KeHI Kyiamjaa
UIUTATUIMOKAA. XyIIu IIyHAal, TpyOa MYKM KUCM MOJIMATUIICH, BUHUIUIACT, SMaJb,
muma €KkM pe3rHa OwiaH KOIUIAHTaH TpyOanapHuM HIUIad YMKapuIl SXIIH Hynara
KYMWUJITaH.

Koppo3uon ¢aon wmyxutinapra HucOataH KUMEBHM OapAOLLIUTUTa, KUYHUK
COJIMIITUPMA OFUPJIUTH, TaWEpIaHUIIM EHrWil OYIuIura kapamaciaH, HOJUMEp
Marepuajiapia sicaJiraH TpyOa KyBypjapu  MYCTaxXKaMJIUIH MACTIUTH YYyH
yerapajgaHral kynamjaa KymnaHuimokzaa. [lonumep Tpybda MyXUTHHHT TeMIepaTypacH
OLLIMIINTA KyJla CEe3THp, YyHKH MYCTaXKaMJIMIU KECKWMH paBHIIJIa Kamasiau. XO3Upru
KyHJa BUHHUILIACT TpyOanap KeHI KyJiaMm/a KyJulaHuIMokaa. Ynap auamerpu 10-250mm
Ba y3yHiauru 300-1500mm nu xkuiu® wnua® ymkapuiMokiaa Ba 0,25 MIla Gocumra
Oapnom Oepaau. Bunumiact tpybanapHu OyKuIl YYyH MUK KyM OWJlaH TYIAUpPUIIAIA
Ba 130-145°C na wmoB Oepwnaau. bynnmait tpyb6amapuu maiiBanmnam 200-210°C nu
UCCUK XaBO OKMMYacH €KUM Ta3 ajaHracuja amanra omwupanaau. l[lomudtunen tpybda
IOKOPH DJIACTUKIJIMKKA 3Ta Ba KYpPHJIMII Ba MOHTa)X MaljoHUanapura Karra ypamiapaa
KENTUPUIIATH.

[Monunponunen TpyOanap IOKOpU TeMmiiepaTypara Oapaom Oepa onaad Ba
temneparypacu 150°C Ba 6ocumu 1,6 MIla 1y MyxuTiapHU TPaHCTIOPTHUPOBKA KUITUIIT
YUyH KYJUTaHUTIAIH.

Oxupru Hwuiapaa ¢roporuiact-4, MMIIA IJIACTHK, IIMIIA TOJAIW aHU30TPOI
MaTepuaUIapHHU KYJIIall oMMaBuil Tyc oiMokaa. Myxut 6ocumu 0,4 Mlla na muma
TpyOanap sAXIIM 3KCIUTyaTallMoH Xoccanapra sra. llluma tpyba KyBypiiap AeTaiiapu
naiiBaH 1Al KM MaxCyc pe3rHa Xajakaiu ¢iaaHeiypiap EpaamMuaa OupiamTUpuiIaim.

bupnamtupyBun  getamnmapra  Typau  KOHCTPYKUMSIM — THpCakiap, Oup
IUaMeTp/laH MKKUHYHCHIa YTyBUM MoclaMmalap, TPOWHHUKIAp Ba OOIIKazap KUpaiu.
Opatna, TpyOa KyBYpJApUHHUHT DJIeMEHTIapu (THpcakiap, Tpydanap) Oup-Oupura
naiiBaH1ad OUpIaIITHPUIIAIIH.

Arapma, TpyOanapHM maiBaH Al Makcaara MyBoguk Oyiamaca, yHaa TpyOanap
bnanenym  Oupukmanap Epaamuna Oupnamrtupuiaau. KynwHua, mnaliBaHajaHTaH
bnanemap kymwranmnanu. Pespbamu driaHeryiap acocaH okopu Oocumiu  TpyOa
KyBypJlapuja UILIaTHIA .

Mabnaymku, arpod MyxXuT Ba TpyOa oOpKaiM y3aTWiIaéTraH  MYyXHT
TeMIepaTypaiapu ypracugaru ¢apk karra Oyica, TpyOa KyBypiapu TemIiiepaTrypa
nedopmanmsicura ayd kemanu. Omatma TpyOa KyBypiiapu y3yH Oynaaum Ba unuiad
YUKapHIIa yMYMHAW TeMmIiepaTypa AeQOopMalUsICHHUHT MUKIOpPH KarTta OYymuimm
MyMKUH. HaTwkana, TpyOa y3wiMimy €Ku MUImu0 KOJMII Xosutapu pyi Oepaau. Iy
cababmu, ymoy aedhopManusuiapHu KOMIICHCAITUS KHITUIIT 3apyp.

TexHnonoruk Tpyba KyBypiapumara temmneparypa nedopmarusiapuan 6aprapad
Kuwum yayH [l-cuMoH, nWH3aMM, TYJIKHHCHMOH Ba CAJIBHUKIN KOMIIEHCATOPIIAp
WIUTATATIAIH.



Tpyba KyBypJapuHUHI  JuUaMETpUJaH KaTbUMl  Hazap ep  yCTUAAru
KOHCTpyKuusiiapaa [1-cumon kommneHcatopaap xyaa kyn xomuiapaa Kyutanunaau (10.1
- pacm).

10.1-pacm II-cumMOH KOMIIEHCATOP. 10.2—pacm. TYJIKHHCHMOH
KOMIIEHCATOop.

1-natpy6xa; 2--KoOuUK; 3-xaJyKa;

4- roppupiaHran 31eMeHT; 5-
CTaKaH.

By Typmaru mocnamanap KOMIIGHCAIMSl KWJIHMII KOOWIMSATH KaTTa, WCTajTraH
Oocumiiap/ia WIUIATAII MYMKWH. JIekuH, yiap Kymoil Ba Maxcyc TasHYJIap
YpHatuMIIUHY Tanad xkunaau. Onataa, yaap TOPU30HTAN XOJaTAa KOWIAIITHPUIAIU
Ba JPEHaXX MOCJIaMacH OujiaH TabMHUHIIAHAH.

Nirau 6ocum 1,6 MIla 6ynran ra3z KyBypiiapuaa JUH3JIM KOMIIEHCATOPJIAP
YpHaTUIAIN.

TynkuHCcHUMOH KommeHcaTopiap 6ocumu 6,4 Mlla rava Gynran HoarpeccuB Ba
ypraya arpeccuB MyXUTJIap y3aTWiaguraH TpyOa KyBypiapuaa unuiatwiaau (10.2-
pacm).

10.3 — pacm. CanbHUKIN 10.4 — pacm. Tpy06a yuyH TasiHuJiap.
KOMIIEHCATOP 1-yronpHuK; 2-XxoMyT; 3-siccH
1-tasiH4; 2-3U4SIOBUM KUCTHUPMA; maacTuHa; 4-00JIT; S-FUIIUpaK.

3-k00wmK; 4-TpyHI0YyKCa; S-TpyOa

Bbynnaii komnencatop narpyOka (1) ra nmaliBanasianrad ropupiaaHraH >JI€MEHT
(4) nan tapku6 TomraH. YerapasoBuu xanka (3) 57IE€MEHT MU0 KETUI Ba AJIEMEHT
JICBOPUHUHT STWIMII OJIWHM OJiali. DJIEMEHT TalllKd TOMOHHM-KOOWK (2) €pmamuia
xumosutanrad. KomneHcatop TruapaBivK KapIIWIMIMHA KaMaWTUPHUIL YYYH HWYKU
TOMOHUJIA CTaKaH (5) YpHaTHIAAH.



UysH Ba MeTaliMac MaTepHaUlapAaH sicaliraH TpyOa KyByplapuaa CaJbHHKIN
komneHcaTopiap YpuHatunagu (10.3-pacm). VYmby komnedcatop TasHu (1)
MaxkamiaHTaH -KoOuK (3), 3uwioBun Kuctupma (2) Ba rpyHaOykca (4) maH TapkuO
tonrad. Temneparypa negopManuscUHU KOMIEHCAMs KWIUII-KOOUK (3) Ba TpyOa (5)
JAPHUHT CWJDKUILIHN Tyhaian aManra omam.

By Typmarm kommeHcaTopiap >Kyna KaTTa TeMmIieparypa AedopMaiusiiapuHu
KOMIICHCAIMs Kujia ojajau. JIekuH, 3uuiain KuiuH OYlIraHnu yudyH €HyBYaH, 3axapiid Ba
CYIOK Ta3jiapHM y3aTHUIlaa UIuiatud Oynmanu.

Tpyba KyBypmapu TasHWIapra ypHaTWiaaw. YIap opacuaard macoda TpyOa
muamerpu 250mm  Oynca, TasHwiap opacuparu macoda 3-6M ra TEHr KWIUO
YpHaTUIAU.

Tasaunap kys3ranmac (10.4a-pacm) Ba xapakardyad (10.46-pacm) Oymauim
MYMKHH. XapakaT4aH TasHWIap TemrepaTypa AePOpMAIUSICHHH SXIITH KOMIICHCAIIUS
kunanu. Kysranmac TasHunapaa yroiasuk (1), xomyt (2) Ba sccu miactuna (3) y3apo
MycTaxkaMm OUpPUKTHUPWITaH. XapakaTdaH TasHujgapaa 6ont (4) ypuura ruinaupak (5)
YpHaTHiaTaH. YIIOY POJIMK TassHY TUIACTHHA TEHIMTUAA dPKUH XapakaT Kuiaaau. byHmai
TasHYJIAPHU BaKTH-BaKTH OWJIaH MOWIA0 TypHII Kepax.

10.4. ®aa”ewsu OupuKMasap.

®dnaneryiap Tpyda KyBypJiapu, apMarypa Ba KypuiMma KOOUKJIapuHU Oup-Oupura
OWpJAIITHPYBYH, aXpajlyB4yaH OMPHUKMAaJapUHHUHT acocuii Kucmuaup. diaHer; auck
KypuHuIuaa OYynub, dernapuja aiyaHa OYiad OWPUKTHUPYBUM OONTIAp YUYH
TEHMIMKIAp KWIMHraH. Jlymallok IHCKIIapHU fcall OCOH OVITaHJIUTU YYyH acoCUi
¢dnanemyiap ymly makmi Kwimb sicaiagu. Maxcyc mapouTiapiaa OoIIKa HIakigaru
(yubypuak, TYpTOypUak) (iaHemyiap KOHCTPYKTUB EKH TEXHOJOTHK IIapOMTIapiaH
Kenud YMKKAH XoJulapAaruHa Kyyuanuimu MyMkuH. KyiiMa xypunmanapna dianers
KypuiMa KoOwru OwinaH Outra, sSxiaut Kwimb Tai€pmanaau. [laiBangimaHaguraH
KypwiMa Ba TpyOa KyBypiapu Yy4dyH iaHeIyiap ITaMIOBKa €KW MEXaHUK HIILIOB
Oepuin Wynu OunaH scanaad Ba CYHr TpyOara €ku KOOWMKKA IMaBaHIIaIl yCyauia
OupukThpunaau. 3apyp Oynran xoijuiapiaa TpyOara (ianenHu pespOa €paamuia xam
ynam MyMKAH. DraHIl KOHCTPYKIMSCH Ba MaTepHalid YHUHT WIUIANI [IAPOUTH Ba
myxutura 0ornuk. lllynunr yuyn dnanempiap FOCT €ku HopMauiap acocuaa mapTiv
O6ocuM, TeMmriepaTypa Ba MYXUTHUHT arpeccuBiurura kapad tanmanagu. ['OCT, OCT
¢k HopMasutapaa ¢iaHel] TUIW, YI4amiiapy Ba MIAPTIH OSNTUIaHUIIN XaM Oepuiiain.
Macanan, HeT MaxCynoTIapu y4yH UIT9M OOCMM KaH4ya OYIMINIHMIAaH KaThUW Hazap,
1,6 MIla nan rokopu 6ocumra xucobnanraH diaHeIyiap KyulaHuIaam.
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10.5 - pacm. ®daaHewsiap KOHCTPYKIMSICH.
a — sicCH MallBaH]IJIaHTaH; 6 — yuMa-y4 MaBaH/JIaHTaH;



6 — NallBaHJIaHTaH XaJKaJa dpKUH ailllaHyBYH.
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10.6 - pacm. @aaneniap OMpJIANIyBYM HO3AJTAPUHUHT MIAKIAPH.
a —sAccu ; 6 — OYpTUK-OOTUK; 6 — IIUII-TIa3.
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Konctpykiusicura kapad ¢nanemyiap natpyoka €ku KOOMKKAa MaxKamJIaHUIITUTa
Kapab (papknanaan. Y3apo druaHewiap 3UdIoBYM KUCTHPMA EpIaMHa GUPUKTHPHIAJIM.
10.5 - pacmpa (raneryiapau narpyokara naBaHIall ycyJiapy KypcaTuiraH.

OHr opauii — siccu maiBaHjuIaHrad ¢ia”eiypiap 0ynuo0, temneparypa 300°C Ba
maptim  Oocum 2,5 Mlla raua Oynran mapouTna UIUIATHIAIU. YuMa-y4
naiBaHmIaHraH (ruaHemyiap WcTairaH OoCHMM Ba TEMIIEpaTypald MYXHTIap/aa
KYJJTAaHWIITA MYMKHH. XaJKaaa SpKuH aitanyBun (raHemyap maptiu 6ocum 2,5 Mlla
rada OyiraH mrapouTiap/a UIIaTHII/IH.

10.6 - pacmaa (¢naHEIUIAPHUHT OUPJANIYBYM  FO3AJAPUHUHT OHT  KYII
KYJUIAHWJIQIUTaH IIaKJIJIapy KypCcaTUIIraH.

Sccn 03anm, TYpTOypUaK KYHIAJaHT KECUMIIM KUCTUpManu (iaHen OupuKMacu
maptau 6ocum 2,5 Mllagan ommaran Imapoutiapaa HWIUIATHIAAH. BOTHK-OYPTHK
103aJIM, TYPTOypuak KYHIAJIaHT KeCUMJIM KuctupMmainu ¢ruanemaap (0) sca — 4 Mlla
raya; IIMI-1a3 03alu, TYpTOypUaKk EKU JyMaloK KYHAAJIaHT KECUMIIM KUCTUpMa OUjlaH
suuianrad Quanemyiap (B) aca — 6,3 Mlla rava 6ynran xomamiapaa KyJiaHuiaaau. Arap,
o6ocum 6,3 MIla man optuk OVyinca, 2yuMIC €KUM CaKKu3 Oypyak KYHJAJIaHT KECUM
MIAKUIA  MeTaj KUCTUpMalap WIUIATWIUIIKN 3apyp; OyHmaill xomnapaa QuaHen
OupJanryBuu ro3agapuaa oup xui, GacoHIN apuKJyatap KUIMHAIH.

Arapma, SKCIUTyaTamus Imapriapu Oyiinda KUCTHpMa Kyiuiad Oyimaca, yH7Aa
dbnanenyap OWpAIIyBUM [O3aJIapd OpPACHHM 3WYIalll Maxcyc OOTopaius ycyiauaa
amaira omupuiaaau. byHna OupiamryB4u 103ajiapra MabliyM IIaKI Ba aJoXua MEXaHUK
unuioB (mudoBka) 6epunaau. Yoy 1o3anap siccu, chepuk €K KOHYCCUMOH OYIUIIN
MYMKHH.

10.5. Kuctupmaaap typJaapu.

Onaneryin  OMpUKMaHM 3WWIAll YYyH oOJaTAa yjap opacura KuCTHpMajap
VpHatunaaun.  KucTupma mmiacTwk, 3J1aCTHK, MYXHUTra OapJOIuIH, SKCIUTyaTaIlys
JaBpUa MyCTaXKaM Ba Y30K MYJJIaT XU3MaT KWIUIIN Kepak. Kuctupma marepuanu Ba
TypH SKCIUTyaTalus IapoOMTH—OOCHM, TeMIepaTypa Ba MYXUT XoOccajapu acocCHaa
tannaHagd. Kuctupma VioyamMu Ba Imakiau  (pIIaHEIUTApHUHT  OHMpJIAlIUIN  F03acH
KOH(pUTypanuscura OOFIHK.

10-1 >xamBamma KypwJIMAcO3JIMKJAa HIUIATHIAIUTAH KUCTHPMa MaTepHallIapu
KEJITHPUJITaH.

10-1 »xanBan



[TapameTpiapHUHT TaBCUs YTUJIAIUTAaH Yerapajapu
T/p Marepar Dy, MM P,, MIla T, °C
1. | Kapron, pe3una <3000 <0,6 -300 zan +100
raya
2. | Pesnmamu mato <3000 <1,0 30 pazt +100
raya
3. | Acbectiin KapTOH <3000 <1,6 +500 raua
4. | IInacTHUKat, NOJIUITHIICH <3000 <4,0 -30 gan +60 raua
- -
5. | Hapouur <3000 <10,0 200 nas +400
raya
- -
6. | droporutact <1000 <10,0 200 pan +250
raya
i - -
7 AJ'IIOMI/IHI/I\I}/I, MHUC, JaTyHb, <800 <40,0 200 man +300
MOHEJIb, KYPFOIIMH, HUKEITh raya
- -
8 VYrnepoanu, JIETMPJIAHTaH Ba <1600 20,0 200 man +540
FOKOPH JICTUPJIAHTaH MyaaTiap raya

10.7-pacmaa 3Hr Ky KYUIaHUJIAAUTaH KACTUPMAIAPHUHT KYHIATAHT KeCuMiapu
kenTupuiarad. TyFpu TYpTOypUaK IIAKIUIA KUCTHpMAajap HWCTalIraH MaTepHuajiaH
sAcauII MyMKHH. JlymManokiap — MeTajUI1aH; JUIMIIC Ba CAaKKU3 OypyYakiid KYHIaJIaHr
KEeCUMJIH, TOpUpIIaHraH KUCTUpMaJIap 3ca — ImyJaTiapAaH sicanaiu.

3 7 8 . 9 0

10.7 - pacm. KuctupmajapHUHI KYHAAJAHT KeCUMJIAPH.
1 —sccu ; 2 — nymanok; 3 —rodpupianras; 4,5 —
KOMOUWHAaIUJIAIITaH
(MeTan KoOuKN); 6 — kBagpat; 7,8,9,10 — dhacoHnu MetamiaaH

ANIOMUHUN, MHC, JaTyHb, HUKEIIb, MOHEIb KOOMKIN acOecT, KapTOH, SCCH Ba
roppupianran KUCTUpManap >Kyda Kyn KyJUIaHWJIaAd Ba CaHOAaTAa KEHI TapKaJraH.
Opatna, ymap wmyxuT Ttemneparypacu 540°C Ba OGocum 6,3 MIla raua Oynran
KypwiManapaa ypHaTWIaad. YHAAH TallKapy, HOMETal KOOWKIW MeTajjaH sicayraH
KOMOUWHAIMSANAIITaH KUCTUpMAIap XaM KYyJUlaHWiIaaw. byHmail xosutapja KucTHpMa
KoOuru (proporiact i€HKagaH KUIUHAIU, YyHKHA Y diaHer] OupanryBuu 103aCUHUHT
XaMMa HOTEKUCIHUKJIAPUHU TYIIUPUO Typaam.

Mertann Ba KOMOMHAIMSUTAINTAH KUCTUPMAJlapHU TaHjamaa, GiaHer Ba
KHUCTUPMa TalbBAaHUK JKY(QTIUKHH XOCHJ KHIMACIUTMHH WHOOATra OJHUII Kepak,
Oynmaca 3WWIAaHYBYM [033J]a WHTCHCHB paBUIIAA DJICKTPOKUMEBUU  KOPPO3US
OolUIaHaIH.

Kuctupmanapau Typnu myxutiapaa Kyjuiam coxanapu 10-2 xaasanaa
KEJITUPHIITAH.

10-2 >xanBau.



UYerapasu

- Yerapasuit
T/p TEMIIEPATYP
Myxut oocum, a °C Kuctupma
Mlla '
1. Hegr (xou-amé) sa 1,0 40 Moiinanran kapToH
He(T MaxCyloTIapu
5,0 450 [TapoHuTt
100 300 lNodpupnanran aaroMuHui
’ KOOHUKJIH acOecT
0X18H9 éxu X18HIT
6.4-40.0 550 MYJIaTIN DJUIAINC KYHJAlaHT
' ' KECHUMITH XaJIKACHMOH
KHCTHPMa
ArpeccuB Oy Ba
2. rasap 0,6 300 AcOecTiu KapToH
2,5 300 [TapoHuT
TlNodpupnanran 0X18H9 €xu
15,0 450 X18HIT nynat koOuKIN
acoect
0X18H9 éxu X18HIT
i yJaaTAaH AJUIAIC KYHIaJaHT
6,4-40,0 550 KECHUMJIH XaJIKAaCUMOH
KHCTHpMa
3. N 0,3 30 Pesuna
XaBo Ba HEUTpaJI ra3
100 300 ['opupnanran anroMuHHMA
’ KOOHKJIHN acOecT
0X18H9 éxu X18H9T
6.4-40.0 550 nyaaTAaH AJUIAIC KYHIaJaHT
' ' KECHUMJIH XaJIKAaCUMOH
KHCTHpMa
4 CyB Oyru (TYHHHTaH 04 150 I'padurnanran acoectin
" | Ba yTa KU3MUTraH) ’ KapTOH
5,0 450 ITaponuTt
0X18H9 éxu X18HOT
6.4-40.0 550 nyaaTAaH AJUIMIC KYHIaJaHr
' ' KECUMJIN XAJIKACUMOH
KHCTHpPMa
Konnenrpnanran
5. H,S04 (40% raua) 0,3 65 Pe3una
0,6 50 C2 Typnaru KyproumuH
06 100 Kucnora 6apmonr acoectin
’ KapTOH
5 AMMMaK Ba UIIKOP 015 400 I'padpurnanran acoectTiin
" | s)puT™Manapu ’ KapTOH
4.0 300 [TaponuTt
ApMKO TeMHupJaH, dIUTHIIC
6,4-40 550 KYHJAJIaHT KECUMIIN

XaJIKACUMOH KUCTHPMaA

Tpyba KyBypiaapyUHUHT

10.6. Maxkamiam JeTajjiapu.

dbnaneuyapy  O00JNT €KUM  MIMHIbKajIap

épramua

Oupnamtupuiaan. Maxkamian JeTauiapy 3KCIUTyaTalluOH napamerp (TeMiepartypa,



0ocuM) Jap HOpPMAaTUB MaTepuaiapia KEeATHUPUITaH TaBCUsJIAp acocHjia TaHJaHAIW.
Temnepatypa 300°C Ba 6ocum 2,5 Mlla raua 6ynran xoyuapaa Oontiap KyJIaHUIA U,
Arapma, Oocum 2,5 Mlla ngan kyn Oynaranaa (McTalraH Temrmeparypaga) Ba
temrepatypa 300°C nan optuk Oynranjga (ucraiaran Oocumpaa) Quianeuyap pespoanu
mnwibkanap é€paamuaa OuprnamiTupuiagd.  MaxkamJIoBYM JeTain Ba Inaiibanap
Marepuaid Tpyba KyBYPMHUHI uuuiam mmapoutura 6ornuk. Temmepatypa 300°C Ba
6ocum 2,5 Mlla raua 6ynranga Crt.4 Ba Ct.5 nmap, 10KOpH TemIepaTypajiapia 3ca —
Cr.35, 40, 30XMA, 25X2M®A, 4X14H14B2M Ba Oomika MeTayiap KYyJUIaHWJIAU.
@na”enyapHu xaMMma MaxkamioBuu aetamuiapu yuyH I'OCT Ba Hopmaiap MaBxyz Ba
yJlap/a yJIapHUHT Yiyamiaapy KeJITUPUITaH.

Boar Ba mmuwiabkajgapuu xucodnam. PnaHewsu OupUKManap ydyyH OONT
(wmunpka)gap Ba Taiikanap HOpMalJlallTaH Ba CTaHAapTiallirad OYJIMIIM Kepak.
Qnanennm OupukMa JoWMXanaHa€TraHjga KyWHJard TaBCHSUIApHU HWHOOATra OJIMII
Kepak: OoJT (IUMUIbKa) TMaMETPU UMKOH JOMpAcHJa KUYUK OYIHIIU Kepak, JekuH 10
MM JaH KaMm OYamaciiuru aapkop; Oontiap opacumard macoda (2,5-5)-ds Oymuiu
Kepak; 0odTiIap WiIoKK OopHrya 3UWIAHMIN F03acura SIKMH OYJIUIIN Makcaara MyBOQHUK..
bonr y3ywnmuru ¢unanemyiv OupukMa WHFWITAHJAH CYHT, SbHHU Taiika Kyuuauo,
TOPTWITAH/IaH CYHT Taiika yctuaan siHa (2,5-5)-ds Mmacodara yMku0 TypHIN Kepax.

Myxut O6ocumu octuparu QuaHemyii Oupukma OoONTHra TymaérraH IOKJIaMa
Kyiuaaru popmynaaaH TOMUIAIN:

Q6:%(D8+§b)2-P+7r-DC~b0-m-P (10.3)

0y epaa Qs- Oonrnapra TymaérraH yMymMHil [okiama; Dg-KucTupma HYKU
auameTpu; b — Kuctupma KanuHiury; P — myxut uman 6ocumu; De-kuctupma ypraya
muametpu (Dy=Dy + Db); Do — KHCTUpDMAHUHT XUCOOWH KAaJIMHJIUIH, YHHHT
KOHCTPYKIIMSICUTAa Kapald aHWKIaHAIU; sicch KuctupMmanap yuyH b <0,012m 6ynranma
bo=b; b >0,012m 6¥nranna b,=+b ; >munc mwakmuaary KMcTHpManap yuays b,= b/4; m
— KHCTHpMara TabCUp ATaéTraH coaumTupma 6ocuM koddunmeHTy; siccu acobect €ku
acOeCT KOMITO3MSIUSIN KUCTUPMAJIap YUYyH m=2,5; TrodpHupJiaHTaH MeTajl KOOWKJIN
acOecT KHCTHpMa YYyH m=3; allOMUHHN KHCTHpMa y4yH m=4; OMIIOK IIyiaT
KUCTHpPMA YUYYH m=3,5.

MyxuT OocuMu ocTHaa OYyiMarad, JeKuH (JIaHeIVIn OUPHUKMAHW HWIIOHWIH
3UYIAHUIIMHN TabMUHJIOBUM OOJNTIapra TymaéTraH IOKIaMa MHUKIOPH KyWHaru
dbopmynanaH aHUKITaHAIH:

Q,=7-D,-by-q,,/2 (10.4)

Oy epha qup — KMCTUpMa o3acura TymaéTtraH O6ocum; siccu acOecT €ku acOecT
KOMIO3MSIMSUIA KUCTUPMA YUYH (np =30; rodpupnanran meranna KOOUKIM acOecT
KHUCTHUPMA YYYH (up =40; a@JIIOMUHMI KHCTHpMA YYyH (up =/0; IOMIIOK IyJjar
KUCTUPMA YUYH (np =125.

Q’s Ba Qg rOKIamManapuaaH 3HI KaTTacu XucoOiammap ydyyH onuHaau. Typtra
kappam (4,8,12,16 Ba X.) 6onTiiap coHMHU TaHnad, OuTTa OONTra TymaérraH oKIama
(MH) anuknanaau:

q, = Q KU q, = Qs (10.5)

n6 n6
bonr €xku mmunbka pe3pOacMHUHT HMYKU aAuamerpu di ymlOy TeHriamajaaH
TONUJIAIN:



g, =7(d, -C,)?*-o,,, /4 (10.6)
Oy epaa Ci1 — KoHCTpYKTUB Kymumua, C1=0,001...0,002; [c] — TypT-Oem kappaiu
MYyCTaXKaMJIMK 3aXUPACUIa PyXCaT STWITaH Ky4YJIaHHILL.
bonr éxku mmunbka nuamerpu 'OCT T1yrpu kenumm kepak. Lllynunr yuayH, Oont
muametpunu (10.6) dbopmynamaH aHUKIAHTaHJIaH CYHT, q’¢ Tomuiaau. bontnapra
TymaéTran MakcuMa rokiiaMma yimoy ¢popMmyinagad Xxuco6s1ad Tonuaaau:
Quax =N+, (10.7)
Onanen, mapamerpiapu (IUCK KaJWHIWTH, TaWBaHAJAIl YOKJIapw) XUCOOMii
rokinama Qp ra HuUCOaTaH aHUKJIAHAIN:

Qp = (Qmax +Qsmin )/ 2 (10.8)

0y epra Qpmax-(10.5) Ba (10.6) Qopmynanap é&Epaamuaa xucoOJaHTaH
KyWIAHUTIUTAPHU SHT KaTTaCH.

10.4. ApmaTypajiapHu TabMHpJIAIIL

TexHonoruk Tpy0a KyBypiap Ba ajloxujaa cUCTeMacuaaru KuMeé Ba HeTHU KaiTa
UILJIall 3aBOJUIapu/a KyJUIAaHWIaguraH Oapua apMarypa OSKCIulyaTalMs >kapa€Huaa
cuUcTeMaZa HOCO3JUKIAp OOp-MyKIurugaH €Ku MIIOHWIM WMIUIad TypraHWJaH KaTbUH
Ha3ap MyHTa3aM paBHIIJa TaQTUII KUIUO Typuwiuiu mapt. Kynruna BeHTwiwiap Eku
CypwJIMa KOIKOKJIap TabMUpJALUIapapo YTwiraH Macodana Oup Xui xosataa Oymanu
(ounk €xu €nuK), MIYHUHT y4YyH Xap rajg apMarypaHd TabMHUpJaHraHja, apMmaTrypa
MaxXxOBUK 3pKHUH alJaHTyHra Kajaap, LIIMMHAET 3ca OCpKUTHUII OpraHu OujiaH YMKHUO-
TyIIUO TypryHra Kajap apMaTypaHu «HOMOC» (papKjaHTaH Tap3/a yluiaml Kepak.

10.24-pacm. ApMaTypaHu TabMHUPJIALI YUYH CTEH/I.
1-cTtanuHa; 2-MTHeBMAaTHKa OMIaH OOIIKApHIIaIUTaH KpaH; 3-ITHEBMOLMIUH/IP;
4-npusMma; S-cypuiiaurad KONKoK; 6-puyar; 7-puyar BUHTH; 8-31IMKYaIap.

TapTum kanuuaWrUgaH apMarypa, arap OyHra 3apypaTr Oynmaca, TpyOa
KyBypJlapZiaH ednIMaiiu. DHT aBBaJl CypuJiMa KONKOKJIApHU, BETHIUIAPHU, KPaHIapHU
OUMIHINKA Ba Enmuiuimm TeKmupunaan. CYHrpa KONMKOKHM KUCMJapra akKpaTuiaiw,
MaXOBUKHU IITOK (IIMHH/ENT) Ba OEPKUTHUII OpraHu (MOHA, MJIAIKA, KJanaH €KU TUKHH)
Owtan Oupra Cyrupu0 OTMHAAM Ba 3UWIATHY I03AJIADHUHT X0JIaTH TEKITUPWIAId. Arap,
TEKIMUPWIAETTAaH apMaTypaHH OJKCIUTyaTalusl KWW BaKTUAA CH3WO YWKHILIAP
cesunMaca, Ky3 OwiaH KypuO AeTaulapHU TEKIIWPUITHUHT Y3 Ku(Os Ba YHH sSHA
Hurmiaau. 3apypar TYFWITAH XOJUIapAa CATHUKIN 3UYjarndjiap ypud KOKuiIamau EKu
KOPIyC Ba KOMKOK Opacuard KUCTUPMayap ajdMaIllThpuiaan. byHmai 3udiamanap
V4yH CaJHUKHH 3WUWIANl OJATAAruACeK. YHU TOPTHUO OOFIaml BaKTHAA IITOK KaaaauO



KOJIMACJIMTU Kepak, CAJIHHMKIA 3Ca SKCIUTyaTalus >kapa€HuUJa TOPTUII yUyH €Tapiiu
napakaja KajduH KaTjJamJid 3udjiama Kouuinu kepak. CadHUK OXvpuraya TOPTUIIUIIN
TpyOa KyBypHH HOpMaJI peKUMIa YMKApHUIIl YaMmacura Kapad amaira omupuiaiu.

Tabmupnam Tanad STuUaa€TraH apMarypa JAEMOHTaX KWIMHAAHW, IOBUJIAJAU Ba
WUFUITaH XO0JJIa MaxCyC KOHTEWHep-sIMKIapia ycTaxoHara >KYHaTwiaau. Xap Oup
TabMUpJiam I1exuga EKU TabMUpJANl ycTaxoHacwaa (akaTruHa apMaTypaHu
TabMUpJall Ba TaQTUIl KWIMII YYyH MYJDKaUIaHTaH Maxcyc ydacTkajgap OYyiuiu
Makcajara MyBopuK. byHaal ydacTkamap TabMUpall ONepalusUIapUHU MeXaHU3aIus
KWINILITA UIMKOH OepaJiuran 3apyp MocjiamMa Ba YCKyHaslap OuiaH KUX03JIaHUIIIH I1apT.

Macanan: yyacTKkaiapia HWHUFUII Ba KHUCMJIApra aXpaTUIl Y4YyH CTEHIJIap,
TOKapJIMK MIUIOB OEpHINl y4yH MOcCJaMajap Ba 3UWIardd o3ajapHu HIIKaiall y4yH
Mocamaiap, CHHOBJIAp Ba pOCTIaIUIap YUyH CTCHAJIap OYIIUIIU KEpaK.

TabmupnaHagurad apMmarypajiap COHHM XKyJaa KYI, YHH TabMHUpJIAll aHYaruHa
MexHaT capduHu Tanad Kuiaagu. TeXHOTOTHK OOBEKTIApHM JIOMUXABUN TabMHpPJIAII
YUyH @XpaTWIaJuraH BakT, JEMOHTaXX KWJIHUII, TabMHpJAIl Ba apMaTypaHd MOHTaX
KWIKIITa Xap JouM XaM etaBepMmaiau. lllyHuHr yuyH xap Oup ydacTkacuaa O3ruHa
TabMUpiad OYnuHran apmarypa Gouau Oynumm kepak, Oy ¢GoHA TabMupIalra
YUKapwiraH apmatypa ypuura Oepwnanu. WMmHuHT OyHIal KYWHIMIIN TabMUpJIALI
y4aCTKAaCUHHM aBBaJJaH TY3WJIraH WII IJIJaHU acOoCHa TabMHpJAIl Y4acTKAaCUHU Oup
TEKHC IOKJIAHTUPUIITa UMKOH SpaTajy.

Tapmupmam yyacTkacuja Te3la Maxkamiiad KYWHIIra MOCIAIITHPUITaH Maxcyc
CTEHJyUIap/la TabMUpJAHAIUTAH apMmaTypa KucMmiapra axpaTwiaad Ba KYpHUKIaH
YTKa3uIl Ba Yidam Wyau OujgaH HYKCOHJApW aHWKIaHaau. Kucmmapra axparwuii
MabJIyM OMp KeTMa-KeTIUK/Ia aMajra OlIMpUiIaan: aBBajl MaXOBUKHU YMKApUO OJTMHAIH
(wTypBasl), CYHI KONMKOKHM KHCMJIapra axpaTuiiagd, IITOKHU OEpKUTYBUM OpraH
yuKapuO oNMHAIU. AKpaTWITraH JeTajiap KepoCHHAA IOBWIAIU Ba KyN-KypYK KHIUO
apTHIAJIN.

Apmarypa KoOurH Ky3 OujlaH yamanald KypuO YMKWJIAIW, KYMPOK EIUPHUITaH
ydacTKallapjia JI€BOPHUHT KOJJIUK KATMHINTU OCNTHIIaHa Iy Ba MACTIOPT KYypCaTKUIJIapu
Ownman TakkociaHaau. ETu0 Oopum KulinH OViIraH WYKA [O3ajapHU  KYpPUKIaH
YyTKa3uiaa oHagaH kU OWp BaKTHUHT Yy3Wja jJaMria OwiiaH épuTUIaIuraH oWHamap
cucreMacuaan ¢oigamanuwnaan. [IynaTr KOOMKHMHT  JeBOpiapH  YadamiIapuHU
CYIOJITUPUO KOIUTAlll OpKajiu KalTa TUKJIaHaau (Oup KaTop XoJjaTiapla eIUpHIIUIITa
YUIaMIId KOTUIIManap OWiiaH; JAap3/apHU TETHILIN YOKHU KalTa WIUIaHTaHIaH CYHT
naBaHIaHaan). AMMO, KOOMKIapHU OyHAal KalTa TUkmam ¢akaTruHa IMOpTIialira
xaBhau OynMaraH, €HruHTa XaBhiau OyiIMaraHn Ba 3axapiau OyaMaraH MyXUTJIapaa
6ocum 1,0 MIla Ba Temneparypa 200°C raya 6yiranaa TpaHCIOPTHPOBKA KMJIMHAIUTAH
TpyOampoBoyiap pyxcar odTwiaau. KoOwk daaHemjapuHUHT ETHUIN  FO3aJlapu
eMUpWITaHAa, yjiap To3ajaHaJd, CYIJITUPUO KOIUIAaHAJAW Ba TOKApPJHUK AACTTOXHUAA
Kaiita unuianaau. PesnOamapaa TpyOa KyBypiiap OuiiaH OMPHUKTHUPHIAIATAH KOOUKIIAP
(MmydTanu apmaTypa) pe3pOaHUHT HIIOHWINTUTA TEKITUPIIAIN; PE3bOAHUHT EMUPHIIUIIT
cababwura Kapab KOOMKIapHU SIPOKCU3Ta YHKAPHIIA]TH.

bav3u TpyOa KyByprmapaa ¢raHer; Ba pe3pOamapcu3 CypuiaguraH KOMKOKJIAp
dakaT maiiBaHIIAIl OpKaIM Kyhwinaau. byHpali cypuiaguraH KONKOKJAPHUHT
KOOUKJIapu TOPTUO OJMMHAETraH MYyXWTra €rapjivyda yujamiid OYJIHIIM Kepak Ba Y30K
MyAjJaT JaBOMHUJa CAUPWIMILNATAa YWJAMIMKHU TabMHUHIJIAIIKA 3apyp. byHpai



KOOMKJIapHU MEXaHUK KalTa MIIall 3u4Iarud 13ajapHu JEMOHTaX KUIMacaaH Typuo
UIIKajgam OWjlaH YMKapuiIaad. AKC Xoijaa KOOMKJIapHU TpyOa KyBYpJAaH ras OJIOBJIH
KECHILl OpKaJIu axpaTtuiaiau, Oy 3ca KWMUH macanaaup. TabMupiangad CYHI YIapHUHT
TyTalllyBJIapUHU NaiBaHJIaIl OpKaJIM KalTa UIJIaHaAu, OyHU IIyHAAl Oakapuiaauk,
ylnap KUWIIANMAacIUId Kepak. UysHIaH HIUIaHraH CypuiMa KONKOKJIAp KOpIyciaapu
eIMpUIITaHa TABMUPIAHMANIN; YIapHU SIHTUCUTA AIMAIITUPUIIAIN.

Apmarypa mmnuHAend (IITOK) XaM MYXUT TabCUpuJa eaupwianu. byHaaH
TalIKapH, arap 3U4WialllyBYd MYXHUT TapkuOuja abpasuB apanammManap Oysica, YHUHT
CaJbHUKIATH YYacCTKACH 103aCH HINKAJIAHUII OpKalIu eaupwiaad. by ro3amapHu
CYIOATUPUO KOIJIAll Ba TOKAapJIUMK JACTrOXWja aillaHacura WYHUII OpKajdu KaiTa
TUKJIA OcoH Oynaau. IIITOKHUHT NAcTKM Yy4acTKaJapHUHI EIUPWIMILKA 3ca, XKyla
xaBhau (9KcIutyaTanus kapa€Huaa OEpKUTYBYM TIOHajap IITOKJIApJaH y3uiuo
TYIIMIIA MYMKHH), IIYHUHT y49yH OyHJal XoJiaTjapja INTOKHU OYTKYJ SIHTUCUTA
anMamtupwiaan. CaqHUK y4acTKAacHAaru SIHTM Ba KalTa TUKJIAHTAH IIMWAHJCIUIAPHU
nui@oBka KuiuHaau. Envpuiamarad IITOKJIApHUHT o3ajapura €numub Kojira
IOMIIIOK TUKUH OViakjaapuHu OyTKyJd WYKOTHUIN Y4yyH KepocuH OwiaH roBuiaau. Iy
makcanna ro3aimap JOW nacracu Ownan umkanaHaaud €K MOWJA CYIOITHUPWITaH
nun@IoBYM KyKyH OuWiaH caiikajiiaHagd Ba ym0y »KapaeH TOKApJiIUK JacTroxujaa
amaJjra OlHpuIaIu.

[Inuapens 6wian Oupraaukaa BUHT KXY TIUTHHA TAIIKWAI KWITaH KydMa BTYJIKa
BUHTHUHUHT E€IUPWINIINA Ba KOOUK KOIKOFY KaJljIaruaaru JJIOQTHUHT YTUPUO KOJTUIITUTA
TeKmupuiaaad. Pe3pOaHMHT KywIiM eAUPWIMIIK Ba KaTTa JIOQTHUHT OVIUIUIUTH
apMaTypaHUHT aBapusIM HINJAH YUKUIINTAa cabad OYIUIIM MYMKUH, IIYHUHT Y4YyH
OyHIal JaiikaiapHu aJMaIITHPUII 3apyp.

Kyuma BTynka (MaxOBHK BTYJIKAacH) TasHYM FOMAJIOBYHM MOALIMITHUKIApU OuiIaH
KUXO3JIaHTaH XoJulapAa (acocaH KaTra JuaMeTpiad CypwiMa KOIKOKJIapaa Ba
MEXaHU3alUAJIAaHTaH opUTManapaa) MOAIIMIHUKIAPHUHT KONKOKIApUHU KHUCMIIapra
aXpaTuiaa, KoIjlamMa KWJIMHAJAWraH KajulakiaapHu Oypad onuHaau, MOAIIUITHUK
yukapu® onuHagu. OBuiraHmaH CYHr, XoJaTJIapHW TEKIIMPWITAHIAH CYHT Ba
UIIKaTaHa€Tral 1o3ajlapHd MOWJIAHTaHAAaH CYHT, OMpUKMaHU KUCMJapra akpaTHUIIra
Kapama-KapIi TapTudaa HHuFuaam.

MaxOoBUKHUHI MaxKaMJIAHTaH BTYJKAaCMHHM MaxKamJjall HIIOHWINIUTH XaM
TEKIINPUIIAIU, CUHTaH YalKaJIapHU SSHTUCUTA alIMAIllTUPUIIA]IH.

Myxoda3zajoBun KJIanaHjapHu TabmupJaam. MyxodazanoBun KiamaHJIapHU
TAbMUPJANTHUHT AJTOXUAa XYCYCUSATIApU - MPYKUHAJAPHHU SXIIHIA0 TEKIIMPHUIIIHD.
VYnapHu Kucmilapra axXpaTWIraHJaH CYHI, KEpOCHH OWJaH IOBHJIAJM Ba KYpUKIAH
VyTrasmnaau. KO3anapuna yykypyaiapu, YM3uKIapu Ba OyKiIaHTaH koiiapu 6op Oynran
MpYKUHAIAPHU SIPOKCU3Ta YNKAPUIIA]IH.

[IpyxuHa YKU NEPHEHAMKYISPIUTA TasHY TEKUCIUKIAPUAAH YeTJall YHUHT
oamagmmru 0,01 man kynm OYymmmm kepak. IlpyxwmHama Kommuk aedopmamus
OYyIMaciIuru Kepak; TeKIIUPHUIN BaKTHUA YJIApHUA Y4 KalTa CTaTUK KyWIAHWI OWiIaH
CUKWJIA/N.

Xap Oup Myxodaszamarnd KIAaMaHHW TabMUpPJIAIl BaKTUAa YOy Kiamad
KOHCTPYKIIMSICK YUYyH Ty3WJTaH WYpHUKHOMAara aman KwinHaan. MyxodaszamoBuu
KJIallaHJIap POCTJIaHA/IM Ba XaBO €pJlaMK]ia MaxCyC CTEHJIap/ia CHHOBIAH YTKa3WJIaJIU.



Arap, 6epunran OocuMma KiamnaH oywica, 00CUM KaMairaHaa yiap nakuijaad énuica,
KJIalaH poCTIaHraH XucooOaaHaIu.
TabMupamgan cyHT apMaTypaHd MyCTaXKaMJIUTH Ba 3UWINTH 3U41a0 CHHATIAIH.
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Kirish

Hozirgi kunda Respublikamiz neft va gaz sanoatiga chet el investisiyalarining
Kirib kelishi korxonalarning ishlab chigarish sharoitlarining o zgarishi bozorga
ragobatbardosh mahsulotlarni ishlab chigarishni talab giladi. Sanoat korxonalari oldida
turgan asosiy vazifalar quydagilardan iborat: uskunalarni zamonaviylashtirish, yuqori
sifatli, chiroyli kiyimlarni ishlab chigarish hajmini ko paytirish, tezda moslashuvchan
yangi oqim liniyalarini qurish, tikuvchilik tarmog ini jadal rivojlantirish hisobiga ishlab
chigarish samaradorligini oshirishdir.

Bu vazifalarni muvaffagiyatli bajarish uchun korxonalarni gayta qurish, ishlab
chigarishni  kompleks mexanizatsiyalashtirish va avtomatlashtirish, texnologiyani
takomillashtirish talab gilinadi.

Korxonalar tarkibiga uning normal faoliyatini ta’minlab turuvchi sexlar va
uchastkalar ham kiradi, vaholangki ular xom-ashyoni gayta ishlash va tayyor mahsulot
olish jarayonida bevosita ishtirok etmaydi. Ularga tovar, xom-ashyo va transport sexla-
ri, elektrotexnik va issiqlik texnikasi uchastkalari, ta’mirlash va boshga yordamchi
bo‘limlar kiradi. Bunday sexlar, uchastkalar va bo‘limlarning ishi ham umumiy va
maxsus tayinlangan turli xildagi uskunalarni ekspluatatsiya gilishga asoslangandir.

Ta’mirlash ishlarini to‘g‘ri tashkil gilishning asosi — ularni ta’mirlash qism va

detallarning o‘zaro o‘rin almashishi, unifikatsiyasi va turkumlashning ilg‘or



ko‘rinishidagi texnologiyalarini qo‘llash negizida maksimal industrlashtirish yo‘nalishi
hisoblanadi.

Ta’mirlash tizimini takomillashtirish va ishchi-ta’mirlovchilarning ishlab
chigarishi unumdorligini ko‘tarish uchun zahira — yirik korxona, kombinat, hatto terri-
toriya jihatdan bir-biriga yaqin joylashgan bir necha zavod va kombinatlar ta’mirlash
ishlarini markazlashtirish hisoblanadi.

Ta mirlash ishlarining gaysi uslubini tanlash korxonaning ishlab chigarish
guvvatiga, jihozning murakkabligiga, korxonaning ta mirlash uskunalari va qurilmalari
bilan ta 'minlanganligiga, ta mirlash ishchilari shtatiga hamda ular malakasiga bog liq

holda korxona bosh muhandisi va bosh mexanigi tomonidan bajariladi.

1 — Amaliy mashg ulot.. Mehnat sarfining ta’mir turlari bo‘yicha
tagsimlanishini o‘rganish

HedTr Ba ra3 canoatu mamivHa Ba KMXO03JapUra TEXHUK XHW3MaT KYypcaTHUII Ba
TabMUPJIAII XU3MaTh 0apya yCKyHa Ba TM3UMJIapra KEHT KaMpOBIM peXalalllTUPUITaH
nactypuu 6axxapuriaad uoopat. TXK Ba POT nactypu kyiuaarmiap/iad TalkuiI TOMAIH:
-xap Oup OMPJIMK Ba TU3UMI'a TEXHUK XU3MAT KYpCaTHIIl YCYJIIH;

-TEXHUK TAcTopTiap Ba SCOBYM 3aBOJI Ba XOPWXKHUI eTkazub OepyBum (Qupmainap
KYyJUIaHMaJIapHu;

TEXHUK XU3MAT KYPCATUIIHUHT allpuM TaAOWpiapuHU OaKapuilra OHI TapMOK
KYyJUIaHMaJIapy, HOPJIOH Ta3 OWyaH MIUIania XaBQCU3MK TalabJaprHy TabMHUHIIAI OYyinda
Maxcyc Tajaomap.

17.  HIKga TXK Ba POT tuzumnapuau ymyMuii iynra Kynuminm Mazkyp Huzom
Tajyia0mapura >kaBoO OCpUITIH Kepak.

18, TXK Ba POT tusumuHu ymymwui iynra kyimm Oyitnmda sxaBoorapimk HI'KK
Bborr mexanury 3uMmacura FoKIaHa Iy,

19. Maxcyc Tapmupiam — TaIKWIOTIApW  TOMOHHUAAH  Oakapuiaauran
TAbMHUPJIANI UIIIAPUHU OaKapHIll MyJJaTiapy, XaKMU Ba cudaru Oyitnua skaBoOrapivK
W11 OakapyBUWIIAp Ba UILIATYBYH XOAUMIIAP 3MMMAcHUTa IOKIaHAIH.

20. SlcoBum-3aBON TEXHWK MIAPTIApPH, YCKyHAJIap WII TApTUOU Ba TEXHUK XOJATH
Ha30paTh HATWXalapura acocaH, WIUIaThIl XypHauiapy, xamaa HIK bomr mexanwru
XA3MaTh OYyIuMIIapi TOMOHHWAAH OakapuiraH MaxcyC Ha3opaT HaTwkajgapu Oyihnda
TEXHUK XM3MaT KYpCaTHIIl Ba PEXajal OrOXJAHTUPYBUYM TabMHUpJAll *aaBaju Ty3uinaau (3-
Nnoga) Ba boir MyxaHauc TOMOHUIAH TaCAUKIAHAH.

21. TXK Ba POT xansamauar Hrwmwk peskacu, HI'KK ma yckyHamapHu TabMupiani
UIUIApH XKMUHU aHUKJIOBUM aCOCHM XyxoKar OYnuO, 3XTHUET KucMiap, MaTepuaiiap,



YCKyHa, ac000, WIIUM Ky4d, TEXHUKA Ba MOJJIUM TabMHUHOTTA OVIITaH SXTUEKHU aHWUJIAITa
acoc 0ynasu.

22. Acocuil TEXHOJOTMK YCKYHAHM TabMHpJAll >KaJBAJIMHM TY3WIJa, YIIYOB Ba
aBTOMATJIALITUPUIL BOCUTAJIAPUHU TabMUpJIAIra Ba cakjalra cappiaaHagurad BakT, Xam/1a
YCKyHAaHU KOMIUIEKC UIIATUO TEKIIMPHUIL Ha3apia TyTUIUIIH 3apyp.

23. TXK Ba POT »xansamu acocuna I'IT éku ['KT" xarra MexaHuru ycKyHaHU
TabMUpJIALI Y9yH OUp OW JaBOMUJIA TYXTATUII YKaIBAIMHU Ty3U0, Y KOPXOHA Ba TAILIKWJIOTIIAP
bomr mexanuru OwiiaH KeMMIIMIAAM Ba KOPXOHA (TamIKWioT) boml mMyxaHaucu TOMOHUIIAH
TacAUKIaHAIM.

24. VYcKyHanmapHM — MOJEpHM3AIMS  KWIMIL, PAlMOHAIM3ATOPIMK — TakIudapy,
YCKYHAHUHT Ka(oNamiy MIUIANIMHA OUIMPUILITa JOUp TaAOUpIIapHU >KOpUM 3THII OVitnya
MIIUITAPHUHT aCOCHM XaKMHMra Kymmmua Oyiu0, pexalu TabMupnail OuilaH Oupraivkia
amaJra Ol puIIaIu.

25. TabMmMupHu  peXalalITHUPUII  ra3  Ka3uOYMKapuil  pexxkacu  Ouiad
KEeTUIITUPUITAH OVIIHIIN Kepak.

26. ®aBkysnojyia xoyatiapaa, KOpXoHa (TalIKWIOT) boil MyxaHIucH TOMOHHIAH
TAWWMHJIQHTAaH KOMMUCCHS, YCKYHAHUHI TEXHUK XOJIATUHU TEKIIUPUO YHMKIAHJAH CYHITHHA
TAbMHpPJIAI  PEXKA-KAABAUIMAAH UCTIAHUIIIM MYMKHH. TabMUpnianl  peka->KaJaBaji
y3rapTUpWIraH XoJjaTAa, WILIATyBYM TAIIKWIOT KamMujaa OUp O ONUH TabMUPIIOBYH
TAIIKWIOTHU Oy XaKuza OroXJIAHTUPUILIH 3apyp.

27. TabMupiam UWIIUHA OaXapuill Y4YyH HYKCOHJAp KaiaHoMacu (6-MoBa)
ACOCH TEXHHK XyXOKaT XHUCOOIaHA TN,

28. Hyxconnap KaiinHoMacura acocaH, KopxoHa boin MmyxaHaucu TOMOHHZIAH
TY3WITaH KOMUCCHUSI YCKYHAHUHT XaKUKHI X0JIaT y €k Oy TabMUp TypUra MOCIIUTH XaKuia
XyJoca Oepaiy.

29. Kopxona (Tarmkunor) OONUTMrY TOMOHUAH TAaCIUKIIAHTaH KaluTall TabMHUpPJIall
Ba KaiTa KypuIll CMeTacu Hiuiap Oonuianummaan 60 KyH OJIUH Uil OaKapyBUUra TakIuM
ATUIIA]IN.

Karmurain (Ypra) Tapmupraira Mabdsar aKpaTWIdIIY, HIUIApHA OoNuIaaH kKamuaa 45
KyH OJIZIMH OQKapWIHIIH JIO3UM. Y CKYHaH! TabMHpJIAIITa TYXTAaTHIAH 45 KyH aBBal 3ca,
U1 6axxapyBunra OyropTma Oepunaian.

VY4 Hycxama Ty3wirad OyropTMara HyKCOHJAp KalIHOMAacH, XaBPCHU3IHMK TEXHUKACH
OVitnua nnuiad YMKWITaH Taaoupiap Owian OWpragvkaa MOHTaXK Ba TabMUP-KYPUIIUII
WIIUTAPHU TATKWUTAIITAPIIIAIIN Ba TEXHOJIOTHSICH JIOWMXACH MITOBA KUJTHHAHL.

30. Xopuii Tapmupianga, KOpxoHa (TAmIKWIOT) bomr MyXaHAWCH TOMOHHIAH
TaCIMKJIAHTaH HyKCOHJIAp KalTHOMACH, UIUIapHu Oomianaad kamMmuaa 10 KyH aBBajl Il
OaxapyBYHTra TaBIUM ITUIIA]IH.

3l TexHONOTWK YyCKyHaHMHT Oapya TabMHpJIAl Typud  XaKMIIAPUHUHT
PeKATAIITUPWIMIIY, TabMUPJALI >KApaCHIAPUHUHT MEXHATTANAOIMIUru (TPYAOEMKOCTb)ra
oWl MabIyMOTIIAp aCOCHA aMajira OlUPUIaIu.

32. Tapmupram  KapaCHIAPHHWHT  MEXHATTAIAOMWIMTH  YCKYHa  TabMHUPH



MypakkaOiIuK Toudacura Oornuk 0ynu0, Kyinaarnya aHuKIJIaHau:

KypUJIMaHUHT MYpPaKKaOIWUTH, AeTand €KW Yy3eJUITApHUHT OTHPJIHNTH, TabMHUpPTa
SPOKIIMIUTUHU MHOOATTa 0IM0, YCKyHaH! WUTHII TEPUII HIapTIapH;

YCKYHaHUHI MIUIAll Mapmiapyd OWiaH >KOpuWil, YpTa, KanmuTaln MeXHATTalaOIHiIury
Oup xwi1 OYynmaraHauru cadbadim, xap Oup
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TabMUP TYPU YUyH MYPaKKaOJIMK TOM(acH Ty3aTHILI KOAPPULIMEHTH
Ko xaOyn xunmiHam.

Tasmupnamnaru Ko koaddurmentnaunr kuiivary: Karmran - Ko = 1,0;

Vpra- Ko=0,7; XKopuii - Ko=0,5.

33. bepkutuin apMarypacu Ba KYBYPYTKa3rMWIAPHUHT
TabMUpPJAl ~ MypakkaOiuk  Toudacu, OynraH  ImWApTIM  paBULIAA
10 omam coarra TeHr nAe0 KaOya KWIMHTAH TabMHpIAll MypakkaOIuK
Oupauru acocuja 6axosaHaay.

Mypakkabnuk Oupnuruna udogaiaHrad, OSpPKUTHII apMaTypacu TabMHUpHUTa
capd-xapaxkatr MebEpIapu S - >kaJIBaJIia KEATUPUIITaH.

34. MypakkaOinMK  KaTeropusich, BakT MebEpura  yxmam  Wyn
OunaH, MyHTa3aM paBUIIla Kata KypuO uYMWwiIaauM Ba  YCKyHaHH
TabMUPJIAII TEXHOJIOTUSICUHU TaIIKUI STHUIIHUA KaMaWTUPHII
Tapadura TyTpuiaHaIu.

1-xanBan
Mexnat cappuHUHT TabMUp Typiapy OYyilnda TaKCUMITAHUIIIN
Tabmup YckyHa MexHnat capuHH Uil Typiapu Oyiirda TaplCUMIIaHHUIIIH,
Typu HOMU %
UwnaHrapimk I aiiBanyiam JlacTroxmmk Bomika
uIuiap
1. Atmapariap 45 15 5 35
Kamaran =1 "\ 1o mwa 60 2 30 8,0
TaBMUpIIAL
yCKyHajapu
3. Curumnap 45 15 5 35
4. Apmarypa 55 0,4 34,6 10
1. Anmaparsiap 60 16 3 21
2. Mamuna 80 0,5 19,5 10
Vpra YCKyHaIapH
3. Curumiap 85 5 0,5 9,5
4. Apmarypa 80 0,5 9,5 10
5.KyBypanap 80 5 0,5 14,5
N3ox: “bomika uiuiap” 6YIMMUra Takesnax, H30JLUsIIall Ba O0IIka UIIap KApau.
3. Nunaruimsm HOpMaJ IIApOUTIIApU TEXHOJIOTHK TapTHO
pernameHTra MOCIUTH Ba raz OKHMH TapkuOHIa BOJIOPOACYADUT

(H2S) Ky OwaH 20 mg/m? Ba KapOoHaT AHTUJIPU] rasu (CO2) Ky
6unan 0,45 % 6ynuIm Ha3zapaa TyTUIIA M.



AMAJUN MAHITYJIOT Ne2.

KYPUJIMAJIAPHUHI' EMUPUJINLIN.

AsKkpaTwirad coart-4 coar.

VY CcKyHanapHUHT NyXTAIUTHHUHT TACAHHUIIN Ba Y30K MYJaTra YuJaMIMIIUTUHUHT
Kamaiuiu (U3MK Ba MabHABUHN €UPUIHII HATHKACUA YIIAPHUHT X0JIaTIapUHU
EMOHJIAIUIIN OnjaH OOFIIHK. .

Pu3uK eMHUpPMJIMIN JeraHia JeTajl Ba KUCMJAp INAKIM Ba yiIyamjapu
AXJIUTIUTUHUHT Y3rapuily TylryHwiaad. bynu ky3 Ounan yamanad €ku ynuad Kypuin
Ba TaxXJIWJI KWIHILI OWJIaH aHUKJIAHA]IH.

®OU3UK EeMUPWIMIIHUHT KyHUJard TypJiapyu MaBXKyJ: MEXaHHK, KOPPO3HOH Ba
UCCUKJIUK TypJyiapu. bab3u Oup Xoiapa ynap ajgoxuaa-aloxuaa cogup Oyiaau, JeKuH
kuME Ba He(THM KalTa MIJIAIl CaHoATJIapuaa KYNMHUHYA YJIApHUHT OWpraiukiaru
103ara KejuIl XoJiaTiapura ayd KeluHaau. Typiid eMUPWIMIIHWHT MEXaHW3MIapH,
ylapaaH Kenu0 YMKaJuraH acopatmiap, yJAapHH aHUKJIAIl, OTOXJIAHTHPHUIN Ba OJJAUHU
onmumi typanyaaup. yHUHT yayH Xap Oup GU3MK eMUPUIUIINHU aOXM]1a-aloXH/1a
KYpUO YMKHUIIT MaKcaara MyBOUKIUD.

VYckyHanapHUHT Wuuiap YTHUO HSCKUPHILK, MabHABUM SCKUPHILIU YIAPHUHT
TEXHUK Ba KOHCTPYKTHB KYpCAaTKUYJIAPUHUHT OpKaJa KOJHMII Japa)xacura kapad
aHuKIaHaAu. MabHaBUil eaupuinin Oenrwiapu O0yiaub, macaliaH, MacT YHYMIOPIUK,
unurad yukapwiaétraH MaxcyioT cudartu, Qoimanu um  KodDPUIUEHTH, KyHu
MyXTaJIMK Ba X0Ka30Jap XUCoOIaHaH.

MexaHuK eMUpPWIHII. MeXaHUK €eMUPWINII — CUHMIL, FO3aJJAPHUHT 3CKUPHUILIN
Ba KYpHJIa€TraH JAETATHUHT MEXaHUK XyCYCHUSITIIapu KYpUHHUIINA HdOogaTaHa .

Toankumaan eMUPWIMII - y30K MYJJIAT JaBOMHJIA y3rapyByaH OKJIamasap
Oepunaauran neran €ku OMp Heya JETAJUIAPHUHT AETall MaTePUATM MYCTaXKaMIIUTH
yerapajgapujaH OMpMyHYa KUYHMK KyWIAHMIIAp BaKTHAA CHHMII XOJjaTiapu ydpad
Typaau. byHmail Xosiapaa y3rapyBYaH KywlaHHMIUIAp JETraHla, yiadamiiapu €Eku
HyHanmumm OYiuda Takpop-Takpop Y3rapubd TypaauraH Kydjgap TabCHUpHIA Fo3ara
KeJaJuraH IOKJIaManap TYLNIyHHIamd. Yad4amiapd MyCTaxKaMIIMK derapagapuiaH
KHYUK OYNTraH ACTAIUIAPHUHT KYWIAHUIIU OCTHAA KUCMaH €Ku OYTKyn Oy3WIHINH
TOJMKUIIAAH EMUPUINII JECUNIIAIN.

Koppo3uon emupuiaum — kuM€ Ba He(pTHH KailTa WIuIam 3aBOJIapu YCKyHa
EMHUPWIMIIUHUHT Kyl TapKajdraH KypUHUIIUIWDP. YHUHI OJJWHHA OJIUII €EKU
KaMaTHPHUII SKCIUTyaTalus MIapOUTHIa YCKYHAIAp XOJMaTHHU CTaOWI yIuiald Typuiira
MMKOH Oepajiu.

Kopposust neranma — kumMEBuUil Ba AIEKTPOKUMEBUH kapaéHmap 6ynub yrrangan
KeWMH MeTal fo3acuaa mnaigo Oymamuran Oy3wiunuiap TyHIyHWiIaah. by
*Kapa€HIapHUHT MOXHUATH Ba ylapAaH KEWHHTM HaTHXajdap METANTHUHT MYXUT OuJiaH
y3apo TabCcHpHAAaH aHuKIaHaau. Koppo3usHM MeTamnapHu Typiid KUCIOTajgapaa
MaxcCyc pUTHILIAH (apKiaaid OUIuII Kepak (TeXHOIOTUK KapaEHHUHT OUpP KUCMH).
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1-pacm. Koppo3noH eMUPpHIMIIHUHT IAKJIJIAPH Ba XapaKTepH.
a-Oup TeKuc cuaupra, 6-HOTEKUC CUIUpPFa, B-)KOW1ary, r-
Apaju, 1-HyKTalH,
e-KpHUCTaJIapapo, *K-TPaHCKPUCTAITUKTUK, 3-TapKUOUIA
TaHJIaHTaH.

Koppo3sus cuampra, xoiiaru, Kpucrauiapapo Ba CeeKTUB Typiapaa 6ymanu (1-
pacm).

Cunupra xopposusiia JaeTan 1o3acu (KUcM, KypuiManap) HucOaTtaH OMp TEKHUC
equpuiaan. bup TeKUCTWIMK napaxkacura kypa oup tekuc cuampra (la-pacm) Ba
HoTekuC cuaupra (16-pacM) kopposusuiapra OyiuHamu. bup Tekuc xopposus Ty3 Ba
KHACJIOTAJIADHUHT KY4YCH3 KHCJIOTAIM H3pUTMAJIapuaaH COAUp OYiaaau, IIYHUHTJCK,
MYXUTHHHT JIeTaJl F03aCH OMJIaH KOHTAaKTH yropMacu3 OYIraH xoJuiapaa coaup Oymaau.

bepuiran Basuganap HamyHacu.
1. Typr xydT HIIKamaHUII JETAJUIAPUHU AXPATHILJA 3a30pHUHT (TELIMKHUHT)

y3rapuing  1-kagBanga KeITUpWIrad. YmolOy kaaBangaH  ¢oiigananuo,
EUPWINIITHIHT TCHIJIaMaCHHHU KeJITUPUO YMKAPHUIIT Kepak.

Kansan -1
Nikananumn Typnaum BakT opamuruaa (T, coarna) ACTANIAPHH aXPaTHINIA 3a30PHHHT
KYPTIApUHUHT | (TCIIUKHUHT) KHHMaTH, (MKM 1)
TapTHo 500 1000 1500 2000 2500
pakamiapu
1 40 50 70 100 120
2 50 50 70 110 130
3 50 60 70 110 120
4 70 90 100 120 130
Oyp, MKM 52,5 62,5 77,5 110 125
2. bupukmanarn makcuman pyxcar 3Twiarad 3azop 0=200 MKM HHM TalIKWII

kmnaau. bommanaruy 3a30p 6o=10 Mxm. bupunun netamauar emupunum Te3nura v1=20
MKM/OH, UKKWUHYN JETATHUHT SMUPHIUII TE3JIUTH V=5 MKM/0oM. MKkkuTa 3axupa aeran
Oynran xonna, (akat OMpUHYM AETan aaMallTHPUIICA, WWTHIN OWPIUTHMHUHT XU3MaT
KWJINII BAKTUHU AaHUKJIAHCHH.

3. 2-MacajmaHUHT MmapTiapu Oyinda OWTa ACTATHU aTMAIITHPUITAHIa MYMKUH
OyJaraH TabMUpJAlLIap COHUHU XUC001a0 TOMUIICHH.

4, Keitunrn tabmupnamrada (3 oil) ummam JaBOMUMIWTHHUA TabMHUHIA0
OepyBUM MYMKHUH OyJIraH a)XpaTHIll 3a30pH 0o aHUKJIAHCUH. MakcuMall MyMKHUH OyJiran

skcrutyataunon 3azop 0=100 mxMm. Emupunum tenrnamacu (dd/dt mMkm/coat na):
d8/dt=A+B5=0,02+10%5



AMAJUN MAHITYJIOT Ne3.

TEXHOJIOI'MK TU3UM BA KYPUJIMAJIAPHUHI' UTINOHYJINJIUT U.
AsKpaTHiIra coar-4coar.

bapua Kypunumi-tapMupiaml —MOUIAPUHA — TYraTWITaHJaH CYHI, HWIIHU
OaxxapyBumsiap OOBEKTHM OyropTMauura TONIIMpUIITa Tal€pnamanu. YcKyHanap
JKCIUTyaTallMsra CMHOBJAH YTraH Ba HOpPMaJl HIUIAINTa Tau€p XOJaAa KUPUTHIHLIN
KEpaK.

YcKyHaJIapHU TONMIIMPHUIIZAAH aBBaJ yjap/a OKCU3 X0JIATa CHHOB YTKa3WIAIH
— CHFUM Ba YCKyHaJap 3W4YIaHaJd, MallMHA Ba MEXaHW3MJAp aBBajl IOKCHU3 XOJaTAa,
CYHrpa 3ca IOKJIaHraH xoJjiaTaa Tekmupuiaau. CunHam pexumu (O0ocuM, OKiIama,
JABOMUIINK), KaMUMIMKIApHU aHUKJIAIl yCyJlapy Ba yJlapHH Oaprapad KWIMII Xap
KaliCu YCKyHa Y4YyH YHHUHI MacnopTuia €KM HIIYM Yu3Mallapia Ba TEXHOJIOTHK
KapTajapaa KypcaTHITaH.

benrwianran — KaMUYWIMKIApHUW — TYFpUJIAHTaHJAaH  KeWWH  OylopTMauu
UIITUPOKHU/IA, HA30paT CUHOBJIAPH YTKA3UJIA U Ba YCKYHAHUHT KOMIUIEKC TEKIIUPHUIITa
TaUEpauruHu  u@ojasoBud O€NTWIAHTaH IIAKJIJard TONIIMPUII JAJ0JaTHOMACH
Tyswiagd. OOBEKTHM KOMIUIEKC TEKIIMpUII OyropTMaud TOMOHHUIAH amalra
omupminanu. [lyaparuunap ymoy Tekmupysaa 6eiaruaanranu kabu, 00beKTHU HOpMal
JKCIUIyaTallUOH pEeXMMra 4YHKapHll JaBpyaa XaM aloXuJa KaMYWIMKIApHU
aHUKIAmaan. Y36eknucTon PecryGmmkacu «CaHOAT Ba TOF KOHJIAPUIArM HMILIAPHHH
xaBcuz onub OOPMWIMINMHU OOIIKAPHUIN Ha30paT areHTJIMTU»ra Kapaluid OYiran
yckyHanapau (0,07 MIla gan rokopu Kymmmda OocuMaa HWIUTANMAWTAH KUX03Jap,
KpaHiap, TUQTIap Ba XOKa30JIap)HH SKCIUTyaTalusIra Kyinm (pakaTruaa ¥Y30eKucToH
Pecniybniukacu «CaHoat Ba TOF KOHJIApUAArd UILIAPUHU XaBPCU3 0HO OOpUITUIIIMHU
OOLIKApUII HA30paT AareHTJIUTu»a pacMUMIAIITHPUITAHIaH KEWHWHIMHA aMalra
OLLIUPUTIATIN.

bepuiran Basudgasap HaMmyHacH.

1. 3UuIamTUPUIAETTal CYIOKIIMKHUHT OOCHMH OIITaH XOJJ1a MaHKeTJIH
SUYIAIITUPHII YUYH BaJl OMJIaH MaH)KETAHWHT KOHTAKT F03aCHHHUHT Y3yHJUru | opraau
(1-pacm). By Guan GOTIMK XO0JJ]a MaH)KETAaHUHT EMUPIIIUIIT Te3JIUTH OPTAIU. 2-pacMia
ymuamnapu 7x80x140 OynraH HUTPWI KaydyK acoCid pe3uHaZaH TalépiaHraH
MaH)XETAaHUHT Xap XWJ CHPIAHUII TE3NMMKIApUa LV MAcCaBUW EMUPHIUIIN rpaduru
oepunran. Myxutr OocumuHuHT 0,2 nman 0,3 Mlla rasa opTumuHUHT XucoOura
MalIMHAHUHT (OPCUPOBKATIN PEKUMA UIUIANIUAA MAH)XETAaHUHT YHJIAMITUINTA He4a
MapoTada KaMaluImmHA XUc001a0 TOMUIICUH.

2. MaxcynoTHUHT Oy3WiIMIIUrada ypTada WIUIal JaBOMHMIIUTUTAa TEHT OynraH
JaBp/Ia MaxCyJIOTHUHT Oy3uaMacaH UILIANT YXTUMOJUTUTHHH XUC001a0 TOMHMIICHH.

3. ApanmamTupruwim KypwiMa 4ta Wurum OuprurugaH uOopat: JABUTATENb,
PEAYKTOp, apallalliTUPYBUM KypwuiMa, Kopiyc. [[BuraTens Ba peyKTOPHHUHT OY3HIIWII
UHTEHCUBIMTH M=A2=0,1 ¥unl, apanammupysum kypuiaManuku — As=0,5 ium?,
KOpIyCHUKH 3ca As4=0. 6 oi [paBomMuaa KypuUIMAaHUHT Oy3WJIMAacIaH HIIJIaAMI
SXTUMOJLJIUTUHUA aHUKJIAHCHH.

4. llexHuHr OyIMMUHU yuyTa KypuiMaJiaH nuoopar. YinapaaH OMpUHYU Ba UKKUHYKHCHU
KeTMa-KeT MILIAWI1, YYUHUYMUCH 3Ca UKKUHYM KypHJIMa YUyH 0K OpTaJuraH pe3epn
Oynmub Xu3MaT Kunagu. Arap KypuaManapHuHr umoHwmmmrn P1=0,9 iun?, P,= P3



=0,5 ¥t Oynca, 1ex OyJIMMH TEXHOJOTHK CXEMAacH WIIUHUHT WIIOHWIMJIUTUHUA
AHUKJIIAHCHUH.
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