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KIRISH.

Inson ta’siri natijasida dunyo o‘zgarmoqda.Insoniyatning organik energetik
resurslarni o‘ylamasdan energetikada, transportda, katta zavod va fabrikalarda
go’llashi, atom energetikasi va katta shaharlar chigindilarini dunyo okeaniga
tashlanishi natijasida atrof-muhit o‘zgarmoqda.Yer yuzidaiglimning o‘zgarishi
kuzatilmogda, mangu muzliklar erimoqgda, shaharlar suv ostida qolmoqda,
o‘rmonlar yonmoqda. Yer yuzining judako‘p mamlakatlarida insonlarni ichimlik
suvining yetishmasligi, qurg'ogchilik va ocharchilik giynamoqda, yangi-yangi
kasalliklar paydo bo’Imoqda. Yuqorida keltirilgan salbiy o‘zgarishlarning barchasi
milionlab yillar tabiat tomonidan o‘rnatilgan tabily muvozanatni insoniyat
tomonidan o‘ylamasdan buzulishi natijasida yuz bermoqda. Shuning uchun ham
ulug® ingliz faylasufi Frensis Bekon «Tabiat faqatgina unga bo'ysunish bilan
yengiladi» degan edi.

Yuz  berayotgan  falokatlarni  to‘xtatish  uchun nima  qilish
kerak?Brinchinavbatda insonning ichki dunyosini tabiatga nisbatan ijobiy
o’zgartirish, so‘ngra organik energetik resurslardan foydalanishni butunlay
to‘xtatish lozim.

Qanday qilib? Axir zamonaviy inson maishiy qulayliklarsiz - komfortsiz,
ya’ni mashinasiz, uzoqni yaqin qiluvchi tez yuruvchi poyezdlarsiz, samolyotlarsiz,
televizorsiz, muzlatgichsiz, isitgichsiz, issiq va sovug suvsiz va boshga
qulayliklarsiz yashay olmaydi-ku. Zavod va fabrikalar energiyasiz ishlay olmaydi.
Hozirgi rivojlangan dunyoda energiya insoniyatni olg‘a yetaklovchi asosiy manba
hisoblanadi.Mamlakatlarning qudrati ham ularning energiya bilan ganchalik
ta’minlanganliklariga qarab belgilanadi.

Atrof-muhitga zarar keltirmay insoniyat xizmatini bajaradigan energiya
tabiatda mavjud bo‘lganekologik toza tabiiy energiyalardir. Buenergiya turlariga

suv, quyosh, shamol, geotermal suvlar, geyzerlar, to’lginlar, suv sathining



ko‘tarilib-tushishi, vulgonlar, chagmoglar, okean va dengizlardagi har xil ogimlar,
biomassa, vodorod yoqilg‘isi, shahar chiqgindilari, fotosintez; fotoelektrik
0’ zgartiruvchilar, kimyoviy (galvanik) elementlar va boshqalar kirishi mumkin.
Mana shu energiya turlari noananaviyvagaytalanuvchi energiya manbalari
deyiladi. Faqatgina yuqorida ko‘rsatilgan energiya manbalaridan toza ekologik
energiya ishlab chigarish mumkin.

Mamlakatimiz kichik daryolar, irrigatsiya kanallari, suv omborlari, katta
kollektorlar, soylar, baland tog’lardagi buloglar, termal suvlar, quyoshva shamol
kabi gayta tiklanuvchi energiya manbalariga juda boydir.

Bitiruv malakaviy ishda talabalar uchun, mamlakatimiz va dunyo
mamlakatlarida foydalanilayotgan noana’naviy hamda gaytalanuvchi energiya
manbalari to’g’risida ma’lumot beriladi. BMIni tayyorlashda asosan internet
ma’lumotlaridan, xalgaro anjumanlar materiallaridan, ilmiy- texnik hisobotlar va
loyitha materiallaridan hamda eng so‘nggi nashrdan chiqgan adabiyotlardagi
ma’lumotlardan foydalanildi.

Noana’naviy va qayta tiklanuvchi energiya manbalariga quriladigan
energetik obyektlarda loyiha-gidiruv ishlarini olib borish, loyihalash, qurish,
ekspluatatsiya qilish, ta’mirlash va rekonstruksiya qilish uchun albatta chuqur
bilimga ega bo‘lgan raqobatbardosh mutaxassislarni tayyorlash taqozo etiladi.

Insoniyat paydo bo’lgandan buyon tabiatdagi tabiiy energiya manbalari
bo’Imish quyoshni, shamolni, suv manbalarini va boshqgalarni kuzatib kelgan.
Ularga sig‘inib, ba’zilarini, masalan, quyoshni, olovni Xudo o‘rnida ko‘rganlar,
ulardan foydalanish yo‘llarini axtarganlar. Turar joylarni quyoshga garatib qurish,
quyosh nurida suv isitish, shamolda xirmon sovirish, shamol va suv tegirmonlari
qurib ulardan foydalanish va boshgalar shular jumlasidandir.

Mamlakatimizda birinchi bo‘lib qaytalanuvchi energiya manbalaridan biri

bo‘lgan suv energiyasidan foydalanish 1926-yili qurilgan



Bo’zsuvgidroelektrostansiyasini ishga tushirishdan boshlandi [3]. 1987- yilda esa 3
000°C dan ortiq issiqlik to‘playdigan dunyoda eng katta quyosh pechi ishga
tushirildi [4]. Hozirgi kunda mamlakatimizning Samargand viloyatida 400 gektar
maydonga quvvati 100 000 MW gateng quyosh elektrostansiyasi uchun Osiyo
taragqgiyot bankining investitsiyalari kiritildi va qurilish ishlari boshlab yuborildi
[5]. Kichik quvvatli quyosh energetik qurilmalaridan respublikamizning
barchaburchaklarida foydalanilmogda [6]. Shamol energiyasidan foydalanish
nazariyasi va usullari 1950-yillarda ishlab chigilgan bo‘lib, Respublikamizda
birinchi shamol energetik qurilmalaridan 1983-yilda Navoiy viloyati Tomdi tumani
chorvadorlari foydalana boshlashdi. Chorva mollarining go‘ngi, qishloq xo‘jalik
mahsulotlarining qoldiglari hisobiga biogaz ishlab chigarish va undan foydalanish
esa 1987-yillardan boshlab amalga oshirila boshladi [7].

Mamlakatimizda  noana’naviy va  qayta tiklanuvchi  energiya
manbalarigaqiziqish va ulardan foydalanish misli ko‘rilmagan tusda o°‘ziga X0S
ravishda tobora ommalashib bormoqda. Noana’naviy va qayta tiklanuvchi energiya
manbalariga energetik obyektlar qurish va ulardan foydalanish uchun chet el va
xalgaro banklarning investitsiyalari Kiritilmoqda. Noana’naviv va qayta tiklanuvchi
energiya manbalaridan foydalanish to'g‘risida Prezidentimizning 1995-yil 28-
dekabrdagi 476- sonli «O’zbekiston Respublikasida kichik gidroenergetikani
rivojlantirish  haqida»gi [8], 2001-yil 22-fevralda «Energetikada iqtisodiy
islohotlarni chuqurlashtirish to‘g‘risidangi [9], 2013-yil 1-martdagi «Muqobil
energiya manbalarini yanada rivojlantirish chora-tadbirlari to‘g'risida»gi [10]

farmonlari gabul gilindi.



ENERGETIK RESURSLAR.

Noana’naviy va ¢ayta tiklanuvchi energiya manbalari bizga organik
yoqilg‘ilarni yoqish bilan bog‘liq bo‘lmagan energetika to’g’risida bilim beradi.

Noana’naviy va qayta tiklanuvchi energiya manbalari o’rganish davomida
biz ana’naviy va noana’naviy, qaytalanuvchii qaytalanmaydigan energiya
manbalari hagida tushunchalar ega bolamiz. Barcha energiya manbalarining asosi
bo‘lmish quyosh energiyasi va quyosh energiyasidir.

Noana’naviy va gaytalanuvchienergiya manbalari hamda ularning dunyo

mamlakatlarida qo’llanilayotgan turlari.

Hozirgikunda mamlakatimizda gayta tiklanuvchi energiya manbalaridanbiri
hisoblangan irrigatsiya tizimlarida foydalaniladigan suv energiyasiga katta e’tibor
berilmogda. Shuning uchun ushbu BMI mavzusi tarkibida gidroenergetikaning
rivojlanishi - Oc‘zbekiston Respublikasi va dunyoda gidroenergetikaning
rivojlanish tarixi, gidroenergetikaning hozirgi holati va kelajakdagi rivojlanish
istigbollari, gidroenergetika asosi, suv va suv resurslari, gidrologiyaning asosiy
tushunchalari, suvmanbasining ishi, gidroenergetik resurslar, suv omborlari va
gidroelektrostansiya  (GES)  beflarining  xarakteristikalari va  boshqgalar
hagidama’lumotlar kiritilgan.Har qanday GESni uning asosiy energetik jihozlari

vagidrotexnikinshootlari tashkil giladi.

Gidroenergetikaning rivojlanishi. O‘zbekistonda gidroenergetikaning
rivojlanish tarixi
Balanddantushib suv g‘ildiragini aylantirayotgan suv energiyasidan gadim
zamonlardan  tegirmontoshlarini  aylantirishda va boshga magsadlarda
foydalanilgan. Birinchi martal882-yilda GESlarda suv energiyasidan elektr
energiyasi ishlab chigarishda foydalanilgan. Gidroenergetik qurilmaning ishlash

tarzi juda sodda. Yugoridan tushayotgan suvning kinetik



energiyasielektrogeneratorga ulangan turbina valini aylantirishda foydalaniladi (-

rasm).
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1-rasm. Gidroagregat:1 - gidroturbina;2 -gidrogenerator.

GES «tekin yog‘ilg‘inda ishlaydi: quyosh energiyasi suvni bug‘lantiradi
(okean, dengiz, daryoomborlari, kanallar va boshgalardagi suv yuzasidan); havo
oqgimlari suv bug‘larinimintagadan ikkinchisiga surib keladi; suv bug’lari yomg‘ir
va gor shaklida yana yerga gaytib tushadi. Yer yuzasiga tushgan suvning bir gismi
yanabug‘lanib ketadi, qolganlari yig‘ilib, foydalanilgandan so‘ng yana daryolarva
dengizlar orgali yana dunyo okeaniga qaytib ketadi.

Birinchigidrokuch qurilmalaridan IX asrdan boshlab
foydalanilganligito’g’risidama’lumotlar ~ mavjud. XVIII ~ asrning  boshlarida
gidrokuch qurilmalaridan ishlab chigarishning barcha tarmoglarida foydalanish avj
olibketdi.Masalan, XVI1I asrning oxirlarida Rossiyada gidrokuch qurilmalari bilan
ishlaydigan zavodlarning soni 3000 dan oshib ketgan.Gidrokuchqurilmalari suv
g‘ildiraklari shaklida bajarilib, undan hosil bo’ladiganmexanik kuch harakatga
keltiriladigan mashinalarga tasmalar, keyinchalik tishli uzatmalar orqgali uzatilgan.
Ularda kamchiliklar judako’p bo’lgan: quvvati kichik, konstruksiyasi juda katta,



foydali ishkoeffitsiyenti juda kichik bo‘lgan. Eng asosiysi, ulardan foydalanadigan
korxonalar suv manbalari girg’oglariga qurilgan vamanbadagi suvning sathi hamda
sarfiga bog’liq bo‘lgan.

XIX asr boshlarida esa suv manbalari qirg‘og’iga O’rnatilgan gidrokuch
qurilmalari o’rniga bug’ mashinalari go’llanila boshladi. Bug® mashinalarini
harakatga keltirish uchun ham yoqiig’i manbasi zarur edi. Yoqilg‘i manbasi
bo’lmagan joylarda ularni qo’llashning imkoni yo‘q edi, chunki u vaqtda transport
vositalari juda kuchsiz edi.Bundan tashqari, bug’ mashinalarini ekspluatatsiya
qgilish gidrokuch qurilmalarini ekspluatatsiya gilishga nisbatan gimmatroq edi.
Ammo bug‘ mashinalarini xohlagan joyda o‘rnatish imkoni borligi tufayli, ular
gidrokuch qurilmalari - suv g‘ildiraklarini siqib chigardi.

Tanigli olimlardan D. Bernulli, Y. Segner va L. Eylerlar yangi turdagi suv
g’ildiraklarining nazariyasini ishlab chiqgdilar. Shundan so’ng olimlar tomonidan
yangi turdagi gidrokuch qurilmalarining juda ko‘p konstruksiyalari ishlab chiqildi
va ular gidravlik turbinalar deb atala boshladi. Gidravlik turbinalar gidrokuch
qurilmalari - suv g’ildiraklariga nisbatan ixchamligi va quvvatlirogligi bilan ajralib
turardi.

Birinchi reaktiv gidravlik turbina 1837-yili rus gidrotexnigi I.E. Safonov
tomonidan tayyorlandi.UningFIK53% ga, keyinchalik qurilgan ushbu turdagi
turbinaning FIK 70% ga yetkazildi.1881-yili Pelton aktiv (cho‘michli) turbinaning
konstruksiyasini ishlab chiqdi. Ammo bu turbinalar ham o‘zlari hosil qilgan
mexanik energiyani iste’molchilarga uzatar edi.Hali gidravlik energiyani mexanik
energiyaga, so‘ngra elektr energiyasiga aylantirib iste’molchiga uzatish ishlab
chigilgan emas edi.

1887 yiliF.A. Pirotskiy birinchi marta gidroelektrostansiyalar to‘g‘risidagi
g‘oyasini ¢’lon qildi. Ammo hali o‘zgaruvchan elektr toki ishlab chiqish va uni

uzoq masofalarga uzatish yo‘lga qo‘yilmagan edi.



1888 yilirus muhandisi M.O. Dolivo-Dobrovolskiy uch fazali tok tizimini
yaratdi. 1891-yili esa u Germaniyadagi Nekkar daryosiga gidrokuch qurilmasini
o’rnatib, 300 ot kuchiga teng quvvatni 175 km ga uzatishga muvaffaq bo’ldi. 1891-
yilda Peterburgda, Neva daryosining irmog‘i Oxta daryosidagi GESga 120 va 175
kW quvvatli generatorlar o‘rnatildi. Shunday qilib, butun dunyoda suv ogimining
gidravlik energiyasini mexanik energiyaga aylantirib beruvchi gidroturbinalarga
ulangan gidrogeneratorlar orqali uzoq masofalarga uzatish mumkin bo‘lgan uch
fazali elektr toki ishlab chigarish yo’lga qo‘yildi.

Maralakatimiz hududida bundan 3000 vyillar avval ham, suv energiyasidan
tegirmon toshlarini aylantiruvchi suv g‘ildiraklarini harakatga keltirishda,
charxpalak shaklidagi suv g‘ildiraklari bilan yuqoriga suv ko’tarishda foydalanib
kelingan.Suv manbalariga elektr stansiyalari — GESlar qurib elektr energiyasi
ishlab  chigarish  1926-yildan  boshlangan.Yurtimizda gidroenergetikaning
rivojlanishini 7 bosqichga bo‘lish mumkin.

Birinchi bosgich  (1923-1941-yillar).O‘zbek  Osiyoda  birinchi
bo‘libToshkent shahridan o‘tadigan Bo‘zsuv kanaliga 4000 kW-soat quvvatga ega
bo‘lgan Bo‘zsuv GESi qurilishi boshlandi. Bo‘zsuv GESi 1926-yili 1-mayda ishga
tushirildi. 1930-yilda Bo‘zsuv kanalida 13000 kW-soat quvvatli Qodiriya
GESining qurilishi boshlandi va 1933-yili ishga tushirildi.

Bu bosgichda O‘rta Osiyo, xususan, O‘zbekistondagi suv yo‘llariga GESlar
qurish mumkinligi asoslandi hamda Farg‘ona va Marg‘ilon shaharlarini elektr
energiyasi bilan ta’minlash uchun Isfayram soyga quriladigan Isfayram GESI,
Samargand shahrini elektr energiyasi bilan ta’minlash uchun Darg‘om kanaliga
quriladigan Xishrau GESining loyihalari ishlab chiqildi [16].

Chirchiq daryosida quriladigan Tovogsoy va Komsomol GESlari uchun
loyiha-qidiruv ishlari amalga oshirildi. 1932-yildan Chirchiq daryosiga quriladigan
GESlar kaskadi qurilishi boshlandi.



O‘rta Osiyo suv yo‘llariga quriladigan GESlarni loyiha-gidiruv va loyiha
ishlarini amalga oshirish uchun 1930-yilda «Sredazgidroproekt» instituti tashkil
qilindi. Ushbu institut Bo‘zsuv kanalida 1933-yilda qurilishi boshlangan va 1936-
yilda ishga tushirilgan 8000 kW-soat quvvatli Bo‘rjar GESi hamda 15000 kW-soat
quvvatli Ogtepa GESi uchun ishchi chizmalarni tayyorladi. Onlab kichik gishloq
GESlari loyihalandi va qurildi.

Birinchi bosgichda O‘rta Osiyo bo‘yicha 120 000 kW-soat quvvatga ega
bo‘lgan 9 dona GESlar qurilishi boshlanib, 76 500 kW-soat quvvatga teng bo‘lgan
7 dona GES ishga tushirildi.

Ikkinchi  bosgich (1941-1950-yillar). Ushbu bosgich O‘rta Osiyo
energetikasi, xususan, O‘zbekiston energetikasi uchun ham eng mas’uliyatli
davrlardan birt bo‘ldi. Chunki ikkinchi jahon urushi boshlanishi bilan juda ko‘p
mudofaa korxonalari O‘zbekistonga ko‘chirib keltirildi. Ularni juda qisqa vaqt
ichida ishga tushirib, front uchun qurol-aslaha ishlab chiqarishni yo‘lga qo‘yish
zarur edi. Mudofaa korxonalarini ishgatushirish uchun esa katta miqgdorda energiya
talab gilinardi. Shunmg uchun O’zbekistonda juda gisga vaqt ichida Chirchig-
Bo‘zsuv suv yo‘lida va boshqa suv yo‘llarida ko‘plab GESlar loyiha qilindi va
qurildi.

Bir yil (1943-1944-yil. 15 oy) da Solor GESi va (1942—1943 vyillarda) 3-
Oqgqovog GESi qurilib ishga tushirildi. Urush ketayotgan bir vaqgtda shu davr
uchun eng katta hisoblangan 126000kW-soat quvvatli Farhod GESi qurilishi
boshlandi.1943-yili xalq hashari yo‘li bilan boshlangan qurilish 1949-yili tugatildi.

Bu davrda loyihachilar va quruvchilar texnik hamda ishlab chigarish
masalalarini hal qilishda juda katta bilimdonlik va jonbozlik ko‘rsatdilar. Natijada
igtisodiy arzon va noyob yechimli gidrotexnik inshootlar, qurilish-montaj ishlari
amalga oshirildi. Masalan, yangi, minorali suv tashlagichlarni, arzon turdagi suv

energiyasini  so‘ndiruvchilarni, armatura-g'ishtli va yig‘ma temir-beton



konstruksiyalarni, tuproq to‘g‘onlar qurishdagi «ho‘l wusulni», opalubkasiz
betonlashni, energetik jihozlarni bir-biriga montaj qgilish(ulash)ni va boshqalarni
ko’rsatish mumkin.

1948-yili O‘zbekiston energetiklari eng ulkan yutugni qo‘lga kiritdilar.
Farhod GESining birinchi agregati ishga tushirildi, natijada Mirzacho‘l va
Dalvarzin cho‘llaridagi 500000 gektar yerni Sirdaryo suvi bilan sug‘orish imkoni
tug‘ildi. Hammasi bolib bu bosgichda 296000 kW-soat quvvatga teng bo‘lgan 26
dona GESlarning qurilishi boshlanib, ulardan 285 000 kW-soat quvvatga teng
bo‘lgan 21 dona GES qurilib ishga tushirildi.

Uchinchi bosqgich (1951-1960-yillar).Bu bosgichning oxiriga kelib, tekislikda
joylashgan daryolarning deyarli hammasiga qurilishi mumkin bo‘lgan GESlar
qurib bo’lindi.

O‘zbekistonda Shayxontoxur, 3-4-6 - Quyi Bo’zsuv, 7 - Shahrixon, 1-3-
Namangan, Xishrau, Yerteshar GESlari qurib ishga tushirildi. Bu bosqgichda
avvalgi bosqichlardagidek kichik va o‘rtacha GESlar emas, balki daryo o‘zanlariga
katta va ulkan GESlar qurilishi boshlab yuborildi.

Sirdaryo suvidan foydalanishni tartibga solish uchun uning o°zanida
Qayrogqqum suv ombori va GESi (1951-yili qurilish boshlanib, 1957- yili tugagan)
hamda Chordara suv ombori va GESi (1959-yili qurilish boshlanib, 1966-yili
tugagan) qurilib ishga tushirildi. O‘rta Osiyoda eng katta GESlardan biri
hisoblangan 180 000 kW-soat quvvatga teng bo‘lgan 1-Uchqo‘rg‘on GESi (1956-
yili qurilish boshlanib, 1964-yili tugagan) ishga tushirilgan.

Ushbu bosgichda hammasi bo‘lib 842 000 kW-soat quvvatga teng bolgan 20
dona GESning qurilishi boshlanib, 888 000 kW-soat quvvatga teng bo‘lgan 23
dona GES qurilib ishga tushirilgan.

To‘rtinchi bosqich (1961-1970-yillar). To‘rtinchi bosgichda Oc‘rta

Osiyodagi gidroenergetik qurilishlar dunyo amaliyotida misli ko‘rilmagan



natijalarga yerishdi. Baland to‘g‘onli GESlar qurilishi boshlandi. Amudaryoning
Vaxsh irmog‘iga dunyoda eng baland - 300 m li, tuproq to‘gonli, quvvati 2 700
000 kW-soatga teng Nurek GESi, Sirdaryoning asosiy irmog‘i - Norin daryosiga
to‘g‘onining balandligi 215 m bolgan, 1 200 000 kW-soat qvvatga teng Toxtagul
GESi hamda Chirchiq daryosiga to‘g‘onining balandligi 168 m bo’lgan 600 000
kW-soat quvvatga teng Chorvoq GESi qurilishi boshlab yuborildi.

Baland to‘g‘onli GESlarning qurilishi ulkan gidrotexnik inshootlarni loyihalash va
qurishni, tonnellar qurilishi ishlarini sifatli bajarishga olib keldi. Murakkab
geologik sharoitdan o‘tgan tonnellarni hamda ulkan gidrotexnik inshootlarni
loyihalash va qurish, eng baland to‘g‘onlarning qurilishi bu bosqichni sifat
jihatidan ajralib turganini ko‘rsatib turibdi.

Hammasi bo‘lib bu bosqgichda umumiy quvvati 4 558 000 kW-soat quvvatga
ega bo‘lgan 8 dona GES qurilishi boshlanib, ularning barchasi qurib bo‘lindi va
ular ishlab chigaradigan elektr energiyasi migdori 5 560 000 kW-soatga yetkazildi.

Beshinchi bosgich (1971-1980-yillar).Bu bosgich O‘rta Osiyoning ulkan
gidrouzellarida hali to‘liq qurib bitkazilmagan to‘g‘onlardagi birinchi agregatlarni
past bosimlarda ishga tushirishni nishonlashdan boshlandi. 1971-yilning boshida
Chorvoq GESI, 1972-yilning oxirida Nurek GESi va 1975-yilning boshida
Toxtag‘ul GESlarining birinchi agregatlari ishga tushirildi. 1972-yilning iyul oyida
Chorvogq GESining 600 000 kWsoat quvvatga teng to‘rtala agregati ham ishga
tushirildi.

1973-yilning may oyida Nurek GESining 300 000 kW-soat quvvatli uch
dona agregatiga vaqtinchalik ish g‘ildiraklari o‘rnatilib, past bosimlarda ishga
tushirildi. 1976-yilning oxirida 300 000 kW-soat quvvatli bir dona agregati hisob
sxemasi bo‘yicha ishga tushirildi, 1979- yilda esa Nurek GESi to‘liq quvvat bilan
ishlay boshladi.



1979-yili Toxtag‘ul GESining umumiy quvvati 1 200 000 kW -soat bo‘lgan
to‘rtala agregati ham ishga tushirildi. 1976-yilda Norin daryosida 800 000 kW-soat
quvvat olinishi rejalashtirilgan Kurupsoy GESining qurilishi boshlab yuborildi.

1976-yilning oktabr oyida O’rta Osiyoda eng katta quvvatli Rog’un GESini
qurishga tayyorgarlik ishlari boshlab yuborildi.VVaxsh daryosiga quriladigan,
umumiy quvvati 3 600 000 kW-soatga mo’ljallangan GES to’g’onining balandligi
335 m bo’lib, mahalliy qurilish materiallaridan barpo gilish rejalashtirilgan edi.

Hozirgi kunda Rog’un GESIi suv ombori quriladigan stvorda tuzli gatlamlar
borligi va suv ombori kuchli zilzilalar ro‘y beradigan hududda joylashganligi
sababli, mamlakatimiz mutaxassislari ushbu GESni qurish magsadga muvofiq
emasligini isbotlashdi. Yuqorida keltinlgan yoki boshqa sabablarga ko‘rahalokat
ro‘y bergan taqdirda ushbu gidrografik zonada joylashgan Turkmaniston,
Tojikiston va O’zbekiston mamlakatlariga juda katta zarar yetkaziladi [17].

1976-yilda Chirchiq daryosiga qurilgan Xo‘jakent GESining quvvati 55 000
kW-soatdan bo’lgan uch dona agregati ishga tushirildi va 120 000 kW-soat
quvvatli G‘azalkent GESining qurilishi boshlab yuborildi. Shu yili Ogbo‘ra
daryosida balandligi 120 m, hajmi uncha katta bo‘lmagan Papan suv ombori
qurilishi ham boshlab yuborildi. Amudaryodagi Tuyamo’yin gidrouzelidagi 150
000 kW-soat quvvatli GESning qurilishi davom ettirildi.

Bu bosqgichda hammasi bo‘lib umumiy quvvati 4 835 000 kW-soat quvvatli
5 dona yangi GESning qurilishi boshlanib, ulardan 3 175 000 kW-soat quvvatli 4
dona GES qurilib ishga tushirildi.

Oltinchi  bosqgich  (1980-1991-yillar).Ushbu bosgichda qurilayotgan
GESlardagi ishlar tugatilib, ular ishga tushirildi. Asosan, ekspluatatsiya
gilinayotgan GESlarning uzluksiz ishlashini ta’minlash uchun ta’mirlash va

rekonstruksiya qilish ishlari bajarilib turdi.



Yettinchi bosqgich (1991-yildan hozirgi kungacha). Mamlakatimiz
mustagqillika erishgandan so‘ng, xalq xo’jaligini energiyaga bo’lgan talabini
gondirish hamda ekologik toza energiya ishlab chigarish uchun, irrigatsiya
tarmogqlaridagi suv obyektlariga kichik va o‘rta GESlar qurish rejalashtirildi.
Ushbu bosqgich bo’yicha hozirgi kunda irrigatsiya tarmoglari - magistral,
xo‘jaliklararo va ichki xo‘jalik tarmoqlaridagi kanallar, kollektor-zovur tizimlari,
suv omborlari, sel-suv omborlari, soylar, buloglar va boshqalarga kichik va o‘rta
GESlarni qurish uchun loyiha-qidiruv, loyiha, qurish, ta’mirlash, rekonstruksiya
qgilish ishlari davom ettirilmoqda [5].

O‘zbekiston Respublikasida gidroenergetikaning hozirgi holati va kelajakdagi
rivojlanish istigboli

Ma’lumki, o‘tgan asrning 20-yillaridan boshlab dunyoda Kkichik
elektrostansiyalar qurib ulardan foydalanish avj olib ketdi.Keyinchalik (1960-
yillardan boshlab) katta daryolarda yirik suv omborli GESlar qurila boshladi. Atom
va yirik issiglik hamda GESlarning qurilishi natijasida esa kichik GESIarni qurish
va ulardan foydalanish to‘xtatib qo‘yildi.

Hozirgi kunda jamiyatning rivojlanishini uning energiya bilan
ta’minlanganligi belgilaydi. Ammo energiya iste’molining kundan-kunga oshib
borishi hamda uni ishlab chigarish uchun organik yoqilg’ilardan foydalanish atrof-
muhitning global ifloslanishiga olib kelmoqgda va natijada insoniyat hayotiga jiddiy
xavf solmoqda. Shuning uchun hozirgi kun energetikasining dolzarb masalalaridan
biri ekologik toza, gayta tiklanadigan noana’naviy energiya manbalaridan
foydalanishdir.

Mamlakatimiz hududi asosan tog‘ oldi va tekislik rayonlarida joylashgan.
Shuning uchun bu hududlarda katta GESlar qurishning imkoni yo‘q. Chunki katta
GESlarning doimiy ishlashi uchun daryolarga to‘g‘onlar qurish hamda hosil

bo‘lgan suv omborlarida juda katta suv hajmini yig‘ish zarur. Natijada juda katta



hududlar suv ostida golib ketadi. 2-rasmda daryo hududlarining bo‘linishi va
ularga (GESlar uchun) qurilgan suv omborlari hisob sathlarining yoyilish
uzunliklari ko‘rsatilgan. Shuning uchun mamlakatimizda asosan meliorativ
tarmoglar (magistral, xo‘jaliklararo va ichki xo‘jalik tarmogqlaridagi kanallar,
kollektor-zovur tizimlari, suv omborlari, sel-suv omborlari, soylar, buloglar va
boshqgalar)ga irrigatsiya rejimida ishlaydigan kichik va o‘rta GESlar qurib

ekspluatatsiya gilinmoqda.

Tog‘oldi hududi Tekislik hududi

2-rasm. Daryo hududlari va ularga qurilgan suv ombori natijasida suv sathining
yoyilish chegaralari.

Respublikamiz rivojlangan agrar mamlakat bo‘lganligi va u harid zonasida
joylashganligi sababli, qishloq xo‘jalik ekinlaridan sun’iy sug‘orish orqali hosil
olinadi. Sug‘orish suvlarini yetkazib berish uchun mamlakatimiz irrigatsiya
tizimlarida uzunligi 28,6 ming km bo‘lgan 75 dona vyirik magistral va
xo‘jaliklararo kanallar va ulardagi 207 dona ulkan gidrotexnik inshootlar, 172,2
ming km uzunlikdagi ichki sug‘orish tarmoglari, hajmi 20,0 mird. m® ga yaqin

bo‘lgan 56 dona suv ombori va 25 dona sel-suv ombori ekspluatatsiya gilinadi.



Bundan tashqari, tog* va tog‘ oldi hududlarida, baland sharsharali yuzlab soy va
buloglar mavjud.

1990-1992-yillarda sobiq Melioratsiya va suv xo‘jaligi vazirligining
topshirig‘iga  asosan  «Suvloyiha» instituti  «2010-yilgacha O’zbekiston
Melioratsiya va suv xo’jaligi vazirligi tizimida kichik GESlarni rivojlantirish
sxemasi» ni ishlab chiqdi [18]. Ishlab chigilgan sxemaga asosan yugorida
keltirilgan irrigatsiya tizimlarida 143 dona kichik GES qurib, yiliga 3,96-4,5 mird.
kW-soat elektr energiyasi ishlab chigarish rejalashtirilgan edi. Ushbu har bir
irrigatsiya tizimidagi energetik nuqgtalar aniglanib, shu nugtalarning rejada
gidravlik va energetik xarakteristikalari ko‘rsatib berildi. Bu reja O‘zbekiston
Respublikasi  Vazirlar Mahkamasining 1995-yil 28-dekabrdagi 476-sonli
«O‘zbekiston Respublikasida kichik gidroenergetikani rivojlantirish to‘g‘ridagi
qarori» bilan mustahkamlandi. Yuqoridagi garorni amalga oshirish uchun
O‘zbekiston Respublikasi Qishloq va suv xo’jaligi vazirligi qoshida
«O’zsuvenergo» ixtisoslashtirilgan birlashmasi tashkil qilindi.

Irrigatsiya tarmoqlaridagi kichik va o‘rta GESlar

Hozirgi kunda jamiyatning rivojlanishini  uning energiya bilan
ta’minlanganligi belgilaydi. Ammo energiya iste’molining kundan-kunga oshib
borishi hamda uni ishlab chiqgarish uchun organik yoqilg‘ilardan foydalanish atrof-
muhitning global ifloslanishiga olib kelmoqgda va natijada insoniyat hayotiga jiddiy
xavf solmogda. Shuning uchun hozirgikun energetikasining dolzarb masalalaridan
biri ekologik toza, gayta tiklanadigan noana’naviy energiya manbalaridan

foydalanishdir.

Bugungi kunda respublikamizda ishlab chigarilayotgan elektr energiyasining
85% 1 organik yoqilg‘ilardan foydalanadigan issiqlik elektrostansiyalarida ishlab
chiqariladi. Atigi 14,5% elektr energiyasi gidroelektrostansiya (GES)lar yordamida
ishlab chigariladi.



Katta miqdordagi qayta tiklanuvchi, ya’ni bir necha bor foydalanish imkoni

bo‘lgan energiya manbalariga ega bo‘lgan mamlakatimizda kichik gidroenergetika

muhim o‘rinni egallaydi. O‘zbekiston Respublikasining gidroenergetik resurslari

quyidagicha baholanadi [8].

. Yillik umumiy (yoki nazariy) giroenergetik potensial - 88,5 mlrd. kW-soat,

shundan:

katta daryolar - 81,1 mird. kW-soatni;

o‘rtacha daryolar - 3,0 mlrd. KW - soatni;

kichik daryolar - 4,4 mird. kW-soatni tashkil giladi.

Energiya hosil giluvchi suv ogimi o‘z yo‘lida juda ko‘p qarshiliklarga duch
keladi va isrof bo‘ladi. Isrof bo‘lgan energiyadan qolgan energiya - texnik
gidroenergetik potensial, 27,4 mird. kW-soatga teng bo‘lib, shundan:

katta daryolar - 24,6 mird. kW-soatni;

0‘rtacha daryolar - 1,5 mird. kKW-soatni;

kichik daryolar - 2,3 mird. kwW-soatni tashkil giladi.

GES jihozlaridan o‘tayotgan suv oqimi juda ko‘p garshiliklarni yengib
o‘tadi. Barcha qarshiliklardan so‘ng qolgan sof iqtisodiy samarador

gidroenergetik potensiali 16,6 mlrd. kW-soatni tashkil giladi.

Ishlab chiqilgan, «2010 yilgacha O°‘zbekiston Melioratsiya va suv xo‘jaligi

vazirligi tizimida kichik GESlarni rivojlantirish sxemasi»da har bir irrigatsiya

tizimidagi energetik nugtalar aniglanib, shu nugtalarning gidravlik va energetik

xarakteristikalari ko‘rsatib berildi.

3-rasmda Yangi Darg‘om kanalining bo‘ylama kesimi va undagi energetik

nuqtalar ko‘rsatilgan, 5-jadvalda esa shu nugtalarning gidravlik va energetik

xarakteristikalari keltirilgan [18].

Hozirgi kunda quyidagi kichik GESlar ishga tushirilgan:

v

Surxondaryo viloyati To‘palang suv omboridagi GESning I-navbati;



Toshkent viloyati Ohangaron suv omboridagi GES;
Qashgadaryo viloyati Hisorak suv omboridagi GES;

Samarqgand viloyati Darg‘om kanalidagi kichik Gulba GES;i;

Andijon viloyati Andijon suv omboridagi 2-GES;

Xorazm viloyatidagi Tuyamo‘yin GESi;
Farg‘ona viloyati Ko‘ksuv kichik daryosidagi kichik Shohimardon GESi;

Toshkent viloyatidagi Yertoshsoy GESi.
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3-rasm.Yangi-Darg‘om kanalining energetik nuqtalar ko‘rsatilgan bo'ylama

kesimi.
) ) Quvvat, MW O’rtacha ko’p
_ Hisob |Hisobs o Agre-
GESlarning o _ yillik elektr
Tor. ) bosimi, |uvsarfi| kafolat- o gatlarso
nomi 2 o‘rnatilgan | energiyasi ishlab |
m ,m°/s | langan o ni,dona
chigarish, MW
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piket- dagi




1- GES

58+50-
2. | piket-dagi | 11.5 56 0 5.3 23.4 2
2- GES

88+00-
3. | piket-dagi | 11.0 56 0 5.1 23.4 2
3- GES

Bundan tashqari, qurish uchun quyidagi kichik gidroenergetik obyektlarning
loyiha hujjatlari ishlab chigilgan:
> Andijon viloyatidagi Shahrixon 0-GESi;
> Andijon viloyatidagi Shahrixon 1-GESi;
> Toshkent viloyati Chirchig-Bo‘zsuv energetik kaskadidagi Pioner GESi;
> Samarqand viloyati Darg‘om kanalidagi ShaudarGES;;
> Samarqand viloyatidagi Bog‘ishamol 2-GESi;
> Farg‘ona viloyatidagi Karkidon GESi.

Hozirgi kunda O‘zbekiston hududidagi kichik, o‘rtacha va katta daryolarda
hamda irrigatsiya tizimlarida konservatsiya gilingan, ekspluatatsiya gilinayotgan,
qurilayotgan, loyihalanilayotgan, loyiha- gidiruv ishlari olib borilayotgan GESlar
soni 204 donani tashkil giladi. Shundan: ekspluatatsiya gilinayotgan GESlar 34
(«Uzbekenergo» DAK ga qarashli 30, O‘zbekiston Qishlogq va suv xo‘jaligi
vazirligi qoshidagi «Suvenergo» birlashmasiga garashli 4) donani; konservatsiya
qilingan GESlar 11 donani; qurilishi mo‘ljallanib, loyiha-gidiruv va loyiha ishlari
bajarilayotgan GESlar soni 45 donani; qurilishi mumkin bolgan GESlar daryolarda
12 donani, suv omborlarida 23 donani va magistral kanallarda 79 donani tashkil

giladi.




Hukumatimiz tomonidan irrigatsiya tizimlaridagi Kkichik energetikani
rivojlantirish bo‘yicha olib borilayotgan ishlar - kelajakda ekologik toza energiya
ishlab chiqarishning ko‘payishiga, atrof-muhitning sof saglanishiga, asosiy
energetik tizimdan uzoqda joylashgan gishloglarni elektr energiyasi bilan ishonchli
ta’minlanishiga, qishloq xo'jaligida ishlab chigarish jarayonlarini arzon elektr
energiyasi bilan ta’minlanishiga va xalqimizning yanada farovon turmush
kechirishini ta'minlashga imkon yaratib beradi.

Mikrogidroenergetika

Balanddan tushayotgan tog'li bududlardagi kichik soylar, buloglar
energiyasidan foydalanib, asosiy energetik tarmoqlardan uzogda joylashgan tog‘li
hududlardagi aholini elektr energiyasi bilan ta’minlash mumkin.Kichik suv
manbalariga odatda kichik quvvatli mikroturbinalar o’rnatiladi (4-rasm).

Ishlash prinsipi bo‘vicha mikro-GES turbinalarini ikki turga, ogimning

kinetik va potensial energiyasidan foydalanuvchilarga bolish mumkin: [9].



4-rasm. Mikro-GESlarning turlari va ulardan foydalanish.



Quvvati bo‘yicha. Birlashgan Millatlar Tashkilotining klassifikatsiyasi
bo‘yicha 10-15 MW gacha quvvatga ega boigan GESlar kichik GESlar tarkibiga
Kiradi:

= mikro GESlarga - 100 kW gacha;
= mini GESlarga - 100-1 000 kW gacha;
= Kichik GESlarga - 1 000-10 000 kW gacha.

Mamlakatimizda gabul qilingan klassifikatsiya bo‘yicha 100 kW dan 30 000
kW gacha bo‘lgan hamda ish g‘ildiragi diametri 3,0 m gacha va bir
gidroagregatning quvvati 10 000 kW gacha bo‘lganlar kichik GESlar tarkibiga
Kiritilgan.

Energetik va irrigatsiya rejimida ishlovchi GESlar

Irrigatsiya tizimiga qurilib ekspluatatsiya gilinayotgan kichik GESlar
irrigatsiya rejimida, ya’ni fagatgina ekinlarning vegetatsiya-sug‘orish davrida (3
oy, 6 oy, 9 oy va hokazo) ishlaydi (masalan, Chirchig-Bo‘zsuv irigatsiya tizimidagi
22 dona GESlar kaskadi). Chirchig-Bo‘zsuv energetik kaskadi 5-rasmda
ko‘rsatilgan.Irrigatsiya rejimida ishlaydigan GESlar to‘xtovsiz energetik rejimda
ishlaydigan GESlardan keskin farq giladi. Energetik rejimda to‘xtovsiz ishlaydigan
GESlar yillik va ko‘p yillik suv bilan ta’minlovchi, tog® va tog‘oldi daryolariga
quriladigan suv omborli to‘g‘onlarga o‘rnatiladi (Masalan, Qirg‘izstondagi

To‘xtag‘ul, Tojikistondagi Rog‘un GESlari va boshqalar).



5-rasm.Chirchig-Bo‘zsnv GESlar kaskadi.



CYB DOHEPT'UACHU (I'NAPOSHEPI'US).

Tornapna émrup €rca €ku My3 Ba KOp dpHuca, CyBH mactra kapab OyJiok,
KUJIFa, CyB Y3aHJApUIaH OKaJu, IOKOPHUIAH MacTra napé XOoCHll KUiaub, JEHTU3 Ba
OKeaHTa KYIuinb Ketaau €k caxpoiapja cuHrud ykonaau. Onamiap okap CyB
Ba TENAJaH TyMAaéTraH CyB SHEPrUACHUHHU Y3J1apu YYyH MEXAHUK EKHU DIIEKTP
DHEPrUACH 3TUO UIIIATraHIIap.

Kanumpa noHHM SHYMII Ba yH OJUIN €KUM CYFOPHUII Y4YyH oJamiap CyB
TETUPMOH TOIINUTra OOFJIAHTaH €F0Y FUIIUPAKIAPHUA aliJTaHTUPTaH.

byryn cyB osHeprusicu, Karra Ba KHYHMK THIPOIJICKTPOCTAHITUS
TpyOMHATApUHU aNITaHTUPHUO, TYIUK DJICKTP SHEPTUACH MIILIA0 YMKAPHUII y4YyH
dbolnanaHuIMOKIA.

SIkuH BakTHUHT J0y3ap0 Macajacu KU4MK KyBBariu ['DC HMHIIOOTIApUHU
Kypuupup. MamnakaTuMu3 XyIyAu[a TOFJIM TyMaJIap/a KOWJIAIraH axoJd
MyHKTJIapuJa KHYUK CyB OKMMJApu MapxXyJll. by kuuuk cyB okumiapura 10 nax
1000 kBT KyBBaT/I KNYUK JIEKTPCTAHIMIIAPU KYypHII Y30K TyYMaH Ba KUILIOKJIAp
axoJIMCUra 3apyp MUKAOpJA AJCKTP AHEPTrUsch OuilaH TabMUHJIAHMINTA WMKOH
oepanau.

Opon 6yiugaru ¢oxea coOMK HIYpO TY3UMHUHHHT yTran acpHuHr 70-80
WWJutapuary WMpUK TUapOCTaHIUsIIap Kypuil Wynu ounan Mapkasuit Ocuénaru
Amynapé Ba Cupmapé TtaOuuii OKMMUHHU Oomkapuiml OViimya onub OopraH
KanTabuH cuécaTH oKkuOaTHaa Kenub UMKKAHMTa  Y30EKHCTOH  IKaxoH
XaMKaMUSTUHUHT YbTHOOpUHU KapaTuO kenmokzaa. Ly acHona oxupru iusiapaa
MUHTaKa JapEIapyuHUHT IOKOPH OKMMHJIa >KOWJIAITraH JaBlaTIapHUHT XaJIKapo
MebEpIIapHu Oy3raH XoJjja TpaHCuerapaBuil CyB pecypciapuaad (oiganaHuira
Oynran WHTWIMNUIApU ymi0y Jap€lapHUHr KyHH KACMHUAA >KOMJaIraH
JIaBJIaTJIAPHUHT XaKJu YbTUpO3Ura cabad oyIMoKia.

Amynapé Ba CupHapéHUHT KOKOpPU OKMMHUAA WHPHUK THUIPOTEXHUK
VMHUIOOTJIAPHUA KYPWIMILI MUHTAKaJard IIyCU3 XaMmM Mypakkad OymuO Typras
Ba3MSTHUHI KECKHHJAIIyBUra cabab Oynanu xamaa Kymiad MKTUMOHM-3KOJIOTHK
Ba rymaHutap (oxxeamapuu kentupub® umkapanu. Kymmanan, Puxrtep mkamacu
oyiinua daowurn 9 Gamwira eraguraH CEMCMUK XxaB(JM Koitap Kareropusicura
kupyBun Mnok—Baxm €puru xynyauaa Poryn ['DCuHUHT HUpUK TYFOH Ba MMPUK



CyB OoMOOpH OYHEN STWIMINU, Kypuiaxak POFyH CyB XaB3aCMHUHI SHEPreTHK
UIira YTUIKA BEreTalMoH JaBpAa CyB TAHKUCIUTH IIapT-IIAPOUTIApUHU 22,2
dousra, amoxujaa KyprOKUMJI HHIIIapja 3ca MKKM OapoOapra OmwuiimMra ojuo
kenaau. Kyprokunank Tyhaianm KHUILDIOK XY>KaJuTH HCTEHhMOJUAAH YUKAPHITaH
CYFOPUJIQJIUTaH epJjlapia Ty3 TapkuOW omaau, Oy 3ca MUHTaKaaa IIyCU3 XaMm
HOOOIT PKOJIOTUK-MEITUOPATHUB Ba3USATHHU SHAJIa KECKUHIIAIITAPAIH.

KOxopuaaru Bazuatnapaan kenu0 YMKKaH X0J/1a MUHTaKaMU3/Iard SKOJIOTHK
Ba3usiATra JSBTHOOPHM SHA XaM KydyalTHpuIil, TaOMUHA MyXWUTHH Ba HMHCOH
CAJIOMATIIMTHUHM acpail WyHanumuaa (Haonuar opuTaérraH CUECHi mapTusiap,
HOJABJIAT HOTWKOPAT TAIIKWIOTIAPH XaM SrOHAa Makcal WyIuaara cabl-
XapakaTaapyuHu OUPIAIITUPHUILH 3apyP.

[IpesunenTumMn3 BMTHHHT MHUHI MWUIMK PUBOXKJIAHUII MaKcaajapura
OarvIUTaHTaH OJIMM JapakaJlard sUIMM MaKJIMCIAArd HYTKHUJIa, YHTa SPUILIUIIAA
aTpo-MyXUT MYXUM axaMUAT KacO ATUIIMHM Tabkuianu. Kailn stunranujex,
Opon  MHKUPO3UHUHT aTpod-MyXUTra, OHHI MyXuUMH, Oy epaa smaérraxn
MWUIHOHJA0 oJamiiap Xa€TUura XajloKaTiIW TabCUPHUHH KaMalTHpUIl OyTryHTH
KyHJIard 3HT MyXxuM Baszuda xucobOnananu. FO3ara kenraH Ba3WsITHU SIXIIHAJIAII
Y4YH KOMIUIEKC Yopa-Taa0upiap KYpHll, MUHTaKa AaBiaTiapu TomoHuaaH Opoi
JICHTU31 XaB3aCHUJIaru CyB pecypcilapuHu Oy epja jkouamran 6apya MaMiiakatiap
MaH(daatiapu Ba JKOJOTHK TajabiiapHU XucoOra oyiv0, y3apo KeJIWIIraH Xo0Jiaa
OOLIKAPUIITHU TaIIKWJI JTUII 3apyp. JapénapHuHr Vypra Ba KyHd KUCMH
MaMJiakaTiapu MKTUCOAMETHra, axojucu xaB(cuznurura cajabuii Tabcup
KypCaTUIIA XOPUKJIMK Ba MaxXaUIMM MyTaxacCUCIap TOMOHMIAH TACAWKJIAHTAH.
by Oopana naBnar, Oapua HOJABJIaT HOTHXKOpAT TAIIKWJIOTIAp KaOu cuécuit
napTusyiap XaM TETUIUIM  TalllBUKOT-TapruOoOT, aMmanmuii (daoausTiapuHu
Ky4YalTUpHILLTIapH ailHU MyJAa0 Oyaau.

JlaBnatumMu3 paxO0apuHUHT TpaHcuerapaBuil papénap OViimma atpod-
MyXHUTTa KUIIWJIAp Xa€Tura 3apap KypcaTyBud YJKaH THJIPOMHILOOTIAp YpHHra
knuuk ['DCnap Kypuin makcaiara MyBOQUKIMIH, OyHAal WHIIOOTIAPHUHL Xap
TOMOHJIaMa caMapajii ap30H Ba JKOJOTHK >KMXATAaH XaBQCHU3IUIU TYFpUCHAArU
bukpnapu AyHE oNMMIIAPH, XaIKapo XaMKaMUAT TOMOHMJIAH KH3FMH KYJial-
KyBBaTiaHran »5au. bynu xarttoku, ToxxukucroH PecnyOnukacu oaumiapu
xymiagaH, Ou3nka — TEXHUKAa WIMUANA TEKIIUPUII UHCTUTYTH Kowmuaaru Kaiita
TUKJIAHAJIUTaH »HEprus TaakuKOT wmapkazu Oonumru K.KaOyToBHHMHT Kaiin



KWiMimu4a, TOXUKACTOHHUHT  KaTTa XyAyaujaa axojud  (HapoBOHJIUTUHU
OLIMPUIIHUHT MyXUM (pakTopu Oy SHEprus TabMUHOTHAHUP. AXONH MYyHKTIApH
Oup-OupuIaH y30K JKOMIAIraH Ba WIIOHWIM DJHEprusi MaHOacu OuiaH
TabMHUHJIAaHMarad. Y30K TOFJIM MUHTaKajap MaBxXyn OYnauO, ymap Xaiu ymMyMaH
WIIOHYIM PHEPrus TabMHHOTHIA 3ra 3Mac. | KM. 3JEKTp y3aTHIl JMHUSCHUHU
toptuil Xo3upru nautaa 15 muar AKII gomnmapusy Tamkui 3Taau, NIyHUHT Y4yH
y30K TyMaHJIap Ba TOFJa >KOMJAIIraH KUILIOKIapra MapKasJjaliral XoJiaa 3JIEeKTp
HHEPTUACUHH Y3aTHUIIl — KUMMaTOaxo TaaOupaup.

MasbnymoTiiapra Kypa, XaaJaH TallKapu OpPraHUK EKWIFU ETHUIIMACIIUIH,
yHU TOXHMKHACTOH TOFJIM TyMaHJapura eTka3ud Oopuil KUHMHYHIMKIAPU
OKuOaTHaa »DIJIEKTp OSHEPrusiCM HapxXu JoMMO omub OOpMOKAa, Marucrpanl
JVHUSIIApJAH Y30K JKOMIap[a 3JIEKTP SHEPrusCH WYKIWTHA TOFJIM TyMaHiapa
AllaIUraH axoJuHU EKWIFKM cudatuga YTUuHiIapjaan doiganaHumra Maxoyp
KiwiMokaa. by aca mrycus xam 03 Oyiaran YpMOH MacCUBIIApUHU MYKOTHUIITa cabad
OynMokna. byHuHTr HaTwkacuaa TOf Oarupiapu Oymad, cen OKMMH Kymanuo,
KHSUIMKJIApJard TYNPOK IOBWIMO KETHIIM HaTWKacuja caxpora aijaHuo
KOJIMOK/a. byHpaail xapa€Hnap TOFIM XyIYUIAPHUHT SKOJIOTHSACH Y3TapHIINIa,
yHUHT Quiopa Ba (yaHacu Wykonmub kerummra cabad oynmoxkna. llynnai kuuo,
OJlaMJIapHUHT ¥3W MUHT HWWUIap HWYMAa Taijgo OyiaraH ToF JaHAmAaQTHHU
MKTUMOUN-UKTUCOIUNA MAPOUTUHU UYKOINO Gopuiiura MaxxOyp KUJIMOKIaap.

DOKOJOTUK (aJIOKaTHUHT OJJIMHU OJIMIIHUHT SHT aHUK WYIH, TOFJIH
TyMaHJjiap/la HoabHaHaBU SHEPrUsl MaHOATAPUHU SBHU, KyEIll, IIaMOJ SHEPTHUSACH,
Ouoras oMl y4yH Omomaccanap, KMUMK Japénap dHepruscuaad (poiianaHuIIHA
YKOPUH STULIAUD.

Toxukucton PecnyOnukacu xykymatu TomMoHuaan «2007-2015 iwmnap
Y4yH HOabHAaHAaBUW, KUYMK Japénap, Ky€u, Imamos, Ouomaccaiap, €p OCTU
DHEPrusyiapuaaH KeHr (ONMJANAHMIIHUHT MaKCaJJId KOMIUIEKC JacTypu»
tacaukiaanrad. 2008 iwigan ymoly qactyp 1oupacuia WIMHA-TEKIIUPULT WILTapy
Oomtabd rbopuIraH.

Kam «kyBBaTim »oHeprus MaHOanmapugaH Y30K Macodanard axoiu
nyHkTiaapuna (TOXKUKUCTOH mapoutuna Oy — TOFIM KUIUIOK, ¢epma Eku
sitoBiap) (ormananum — dHEprus MaHOanmapumaan Oapkapop QoiinamaHuIra
WMKOH sipatajau. Knuuk sHepreTrka KypuiIMaJIapUHUHT MyXUM OUp UMKOHUSTH —



xap Oup wmuHM [DCHM  uUCTEebMOSYMUTa  MaKCUMal  SKMHJIAIITUPHII
MYMKUHJIUTUAUDP. ByHUHT Oapyacu TOFIM TyMaH axoJIUCU XACTUHHUHT SXIIH
TOMOHTa Yy3rapumura tabcup 3Taau. Muau ['DC CyBHMHI acocuil y3aHWaaru
TapMOKJIAHUIIINTA YPHATWITAH TypH OYIuMO, YHUHT  y4yH CyB OMOOpH KypHII
maptT sMac. 3apyp CyB OOCHMMM XOCHWJI KWJHWII Y4YyH aijaHMa KaHajJaH CyB
XapakaTd TE3JUTH TapTUOTa CONMMHUO (Tepenaia), CyB TYIIUPTUY FOKOPHIAH
TYHIAPUIIAAH HOOpAaT.

OHr sxmu amManuér xam Oop Oynu6, >xymnagan, BMTHuHT Tapakkuér
nactypu ['apm MuHTaKaBuii opucu xomuitnuruaa Pamr Mapkasu SsKuHIIa KyBBaTU
45 kBt «AxOapu» muau I'OCu kypwiran. YHuHT Kypuiummra 29 munr AKHI
nosmapu capdaanran, muau ['9C CIIM—Poccusina unuiad umkapwirad 0yiauo,
munytara 1000 mapra aiilaHuiura sra, aCMHXpPOH CEKHH ailjlaHaguraH Y3u
YUFOHYBYM TreHepaTop OwiaH kuxosjiaHraH. Munu ['DCHUHT KyBBaTHMHHU SHA
OLLIMPUII UMKOHUSTH OOp.

Munu ['DCHuHr kyBBaTu 21 XY’>KanukHM SHEprust OWiaH TabMUHIANIH,
sHEprusaiaH QoianaHum Xyx)aiaukka | kuimoBaTTra | IEHTAAH OpPTUKKA TYFpU
KEJIa]IN.

Munu ['DCHuHr Kypuiniiy HadakaT sSHIU “iuiad YMKapuil KyBBaTIapHHU
uiira cojaiau, Oaqku SHTU Wl KOWIApUHU XaM Maii0 KUJIagud Ba axoiau Xaér
JapakacMHHU omunpaayd. MHHTaKana erapinda MMKOHHUATIA 3ra MyTaxaccuciap
tonwnaau. Jloinxanu amaira OWMPUII YYYH MYTAaxXacCUC Ba WIIYMJIAPHU *Kajil
THO, MaxaJUIMi ’KaMoaT Ba KHUIUIOK aXOJMCHUHUHI (paojl KaTHAIIyBU acocCHa
amaJjra OLIHUPHUII MyMKHH.

Jlekun OyHpali JOMMXaNApHUHT aMailja KYJUIAaHWIWIIUTa KyHujara
cababap TYCKHMHIMK KUJIMOK/IA!

1. JKoHMHI MyaMMO Ba UMKOHHUSTIIAPU €TapJId YPraHWJIMAraHiIuru (JJOMMXaHUHT
caé3nurn);

2. Jloitnxa WKpOYUIapUHUHT HOJIOMUKJIUTH;

3. Jlolnxa WXPOUYMCUHHUHT MaxaUIMd XOKMMJIMK Ba HOJABJIAT HOTHUXKOpAT
TAIKWIOTIapu  OWJlaH  XaMKOpJurujaa  Oynamaciaurd, MyHocaOaTiaapjaru
KEJIMIIMOBYMIIUKIIAP;



4. O0beKTiapra XyCyCcui srajIuK XyKyKUHUHT UYKJIUTH;

5. Uer a1 xopxoHanapu €K MaulIMi WIUIA0 YUKApyBYM KOpPXOHAJIAp TaKIUM
3Ta€TraH JIOMMXa Ba YCKYHAJIaApHUHT KUMMATTra TyIIaéTraHINTH;

6. TOXXMKMCTOHIA MaXaJUIMi IIAPOUTAA 3apyp KypWIMaJapHUHI aCOCUM yCKyHa,
y3eJl Ba JIeTAJJIApUHU CePUSIIM UIIa0 YMKAPHUII Hyra KyHniIMaraHJIuru.

Toxukucronna Tornu TyMannapaa yprada 80 Qous 37eKTp SHEprusiHU
MaWIlIUi UCTEBbMOJIIA, yIIapHM Ba Ky4amapHu &Eputuinga capduanaau. Karop
TOFNIM TymaHnap axoiu nyHkTiaapu (Komapoyc, Onoit, Pamut mapanuHr rokopu
KHUCMH, MaTuuH TyMaHUHUHT TOFJIM KUCMHU Ba OOIlKaiap) yMyMaH OJJIEKTp
sHeprusgcuyian QoinananMaiu. Y TyMaHJIapHU UCUTHUII YYyH aCOCHUM SHEPrus
MaHOau €rod, kKyMup, HedTh MaxcyjoTiaapu xucoOnaHaau. Kunuiox axosucw,
allHuKca, €1Ulap IIMHAM IApOUTAA SlIall YYyH [Iaxapra KeTuO KoJMoKJaiap Ba
HAaTW)KaJa OpPTHKYA WINYM Ky4YH Ba YM-)KOM ETHIIMACIMK MYAMMOCHUHH XOCHII
KWJIMOKJA.

Tornu Tymannapia KyJa Kyl KHYMK CYB OKMMJIApUAAH OKUM aTpoduaa
AOBYM axonu (doigananmasntd. byau muau I'DOCnap cotub onuvin Ba KypHIL
yu4yH MalJyiaF ToNa OJIMaraHjJMKIapu YyuyH, OyHAal 5SJIeKTpCTaHLUSIApHU
YpHATUII, HIUIATUII TaXXpUOacH eTUIIMACIUTH cababyii Ba KEHI axoJiu KaTJIaMUHU
yJIApHUHT MMKOHMATHJIAH €Tapiuya MabIyMOTIra 3ra 3Maciuru Tydaitim ned
TYLIYHTUPUII MYMKHH.

HOxopunaru Poryn I'DOCunuHT Kypuidiny OuinaH OOFJIUK HKOJOTHK Ba3UST
Ba HOAHbAHABUH DHEPIUs OMWILIApUIAH YHYMIIU (oiiiaJaHUIMACIIMK, CYB XaB3acu
JouxaBuid KyBBaTWMHMUT 13 mwummapn m3ra spummimra 7-9 wun keramu. by
BereTanusi MaWTUa CyB TAHKUCIUTH XaMmJla SKOJOTHMK MEJIHMOPaTHB Ba3USATHU
KECKUHJIAIITUPAIH.

V36exncTona ypHATHITAH SMEKTPOCTAHUMAIAPHUHT KyBBaTH 12,4 MITH.
kBT, mynaaH, 12 muH. kBtunu <<§736eK3Hepro» KOMIIAHMSICHHUHT 39 Ta NCCUKIINK
Ba THUAPOSICKTPCTAHIMSIIAPA TAIIKWI 3TAAU. ODJICKTPCTAHIUSIJIAPHUHT KyBBaT
XOCHJI KIWJTyBYHM TH3UMU/IA OOIITKA U0paTIapHUHT XUccacu 3 (hou3aaH omMaiim.

DNeKTpIHEPTUsiHUHT acocuit 90 dousra sIKUH XUCCAaCUHU KOMIAHUSHUHT 10
Ta UCCHUKJIHUK dJIeKTpocTaHmusiapn — 10,6 MiH. kBtuan nniad yukapaau. 29 ta



ruApodekTpocTanuusiapy — 1,4 miH. kBT uHM kackamiapra oupnamran ['9C
Jap/ia uuuiad YuKapaau Ba CyB OKMMH OUJIaH UIUIANIu.

2009 ¥Hnima KOMIAHUSHUHT 3JIEKTpocTaHusiapuaa 48,7 mupa. kBT. coat
ANIEKTP DHHEPruscH UIUIa0 YMKapwWiraH, HCTebMoNuMiIapra §,2 MIIH.T.Kall.
UCCUKJIUK DJHeprusicu Oepuirad. bonutanfuy sHeprusi 3axupanapy IIaKJIWa
AJIEKTP Ba MUCCHUKJIMK YHEPTUSACH WUIUTA0 YMKAPHUI YIyH Ta3 EKuirucu 92 ¢owusHu,
Ma3yT Ba KyMHp yprada TEHI Xxuccaaa Tyrpu Kkemaaun. Kymup caHoaru
KopxoHanapuja 3,6 MIH.T KYMUp Ka3u0 YuKapwuira, ep octu razuaad 330 muiH.
M° ra3 nuab YUKAPUJITaH.

V36eKncTOHIa THAPOIHEPTHS PeCypCIapUHHHT UMKOHUATIAPU 88,5 MIIpIL.
kBT. coar ne6 6axonanMoka, (1ry »*)ymiagaH, TeXHUK — 27,4 mupa. kBT. coart.)
myHgaH  xo3upru — maitna  dakat 30  dousuman  doiganmaHUIMOKIA.
['unposHepreTMka MMKOHUSTHHU TYJIUK amajra OUIMPHIN, XO3UPTH amalijaru
THIPOIHEPreTUKA DJICKTPOCTAHIMUIAPUHU CaKJIaraH XoJijga, YcuO KenmaérraH
Mamiakaraara Ttamaduu 10-15 ¢dous KOHAMPUIIM MYMKUH. YHJAH TallKapw,
THAPOICKTPOCTAHIIASATIAD  3apyp TaWTAa dSJEKTP DSHEPrHSACHHU  CAHOKJIN
MUHYTJIapJa UIIIa0 YUKAPHIIY, TTONTHIHHY TadaOHU KOTUIAITH MYMKHH.

Iy Gunan Oupra mMamiiakaTAa THIPOIHEPIETHKAHU PUBOAIAHTUPUII YUYH
MabJIyM MUKAOPJA UHBECTULMS KEPAK.

«V36exsuepro» kommanmsicuauar 20112015 jiwmnapra MyIpKalIaHraH
nactypuaa, mapxyn ['DCnapHu MojepHU3alMs KWIMII Ba Kypuil Oyinua
WHBECTULIMS JIOMMXaJapyuHU aMmalira omupuin omnan oupra, 2011-2012 iinnnapna
saaru § MBT.m «Kamonor» kuunk ['ICu Kypuiuinm OelruiaHraH.

2025 innra xkagap 3 ta impuk ['9C: Ilckem — 404 MBT: Mymnanak — 240
MBT: OxOynoxk — 100 MBt Ba Oomka kuuuk ['DCnap wuira Tymupuiiaiu.
bynnan tamkapu 12 ta 600 mud. kBT. coatiu kuunk ['9Cnap cyB omMmOopiap
KOIIUAa KYPWIHIIM OOIJIaHTaH Ba PHUBOXKJIAHHUIN JIAaCTypH JOMpACHA amajra
OLLIMPUIIA]TH.



Mukpol IC yuyH aCHHXPOH ABUTaTeJTHUHI MapaMeTpJaapuHu annkiam

Hacoc Tumm: 11H 100-180

3

M
Q =1000 coar H =180 MBC n= 0,82
P... =600 xBm
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CHHXPOH aiJlaHUII YaCTOTaHU aHukIaiMu3:
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Cratop ypaMUHUHT aKTUB Kapiiuiury :
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1-pacm. MoTOp Ba HACOCHUHT MEXAHUK XapaKTEPUCTUKACH.

ACHHXpPOH MAaTOPHUHT TAOMUI MEXaHUK XapaKTEPUCTUKACH Ba UIIYH MAITUHAHUHT
CTaTUK XapaKTEPUCTUKACU
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ITH 1000-180 Tapmok nacocununr Q-H xapakrepuctukacuau kypamms
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Typnu aitnannm yactoranapn Pews 08 06005 040, vy yacocanur Q-H

XapakTepUCTUKATapUHU Kypamus:
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(4 . [0 :



1) ®t = ®uow yyyH HACOCHUHT XapaKTEPHCTUKACHHU Kypamus
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2-pacm. 4H1000-180 nacocuunr Q-H xapakrepuctukaiapu



KYBBATH 7,5 xBr, ALJTAHUII TE3JIUTH 750 aitn/mun BYJITAH
POTOPU KUCKA TYTAIITAH Y4 ®A3AJIA ACHHXPOH
TEHEPATOPHMU JIOMUXAJIAILL

KysBatu 7,5 kBrt, aiimanum te3muru 1500 aiin/mMuH OViAraH poTopu KHCKa
TyTalral y4 ¢a3zajld aCHHXPOH TeHepaTop JIOMHWXANTAIITUPWICHH. TabMUHIOBYU
kywianumy=220/380 B, xoHcTpykTuB Oaxapwinmu MM 1001;  uxaumumii
oaxxapunuim UIT 44,

ACHHXpOH JBHrareiiap Ky3faliMaccTaTop Ba alljlaHyBYM POTOp KHCMIJapaa
noopar. Cratop adpuM DJJICKTPOTEXHUK TyJaT IUIACTUHKAIApAAH scajraH
(Murwiran) y3ak YpHaTwiran OYnuO, V3aKHUHT CHUPTUIArd apuKdaiapra
(mazmapma)  yura, ¢asoma  120°ra  cwDKMTaH, MHCCHMUIM  ypamuap
x)oinamtupwiaay. by ypammnap y3apo roiaay3ua Eku yudypyak ycynua ylaaHuo y4
dazaniu  anekTp TapMmorura Kymwiaad. Jlemak, cTatop uyJIFaMJIapUHUHT
HATWKaBUW MarHUT MalJOHU alJlaHyBYM OYJIMO POTOPHUHT UYJIFaMIIApUHU KeCcHO
yraau.

A.JILHUHT poTOpYM LWIMHAP INakiuga Oaxapwiub, YHUHT XaM alpum
ETPOTEXHUK IyJaT IUIACTUHKAJIAPUIAH sICAITaH y3arm  apuKdaiapuja
(maznmapuja) uynraM okouWnamrTupuiarad. A.J[.-map porop uynFamu - scalviln
KUXaTUAaH UKkura oynunaau. [llynra MmyBoguk porop Kucka tyramran A.Jl. €xu
ATIOMUHUNA Maru3 Taékua (cTepxeHnap) JnaH OaxapwiraH OynuO, OyHpaaii
A.Jl.HuHT poTtopu Kucka Tyramras A. /. aenunagu.

Acocui yIYaMJIapHU XHCOOJ1a1II.

ACHHXPOH T€HEepPaTOPHU aCOCUH YiuaMiiapu: aiiJlaHUIll YKUHUHT OallaH]IJIuTH,
CTATOPHM TAIlIKU Ba MUKW JUAMETPHU, Y3aKHU (XaBO OPAIMFUHM) Y3YHIUTUHU
aHUKJIalMH3.

KydTt xyromanconu. .n=50-¢;=60-50/750=4
Acocwuii ymyamianau anukiant. x= 0.132 H.=0.225

[TacMaan adiaHuUIn YKUHUHT OQJTaHJIATUHA aHUKJIAMMU3. 2-)KaJBajiiaH dHT STKUH
KHUMaTHU aHUKJIanMU3

CTaTOIMHUHT HYKHU ANaMECTIIN



/=K,:/[,=0.55-0.225=0.124 ™
K, HM KuiiMaTuHU 3-KaBajIaH OJaMHU3.
KyT6 6ynunmacu
3,14:0.124/2-4=0.194 m
MoTOnmHUHT XMCOOHI KyBBaTH
7500-0.98/(0.89-0.88)= 9337 br
DJIEKTIIOMAarHuT OKJaMaHM S-nlacMJad aHukiIainmMus. ;= 0.225 m
bun kaTtnamim gynram yayH gynram kodddurmentu Kq,6=0,95
MoTonHUHT OyMYaKk TE3JIUru
2-3,14-50/4=57.0 max/c
XaBo OMaJMTMHU XUCOOUN y3YHIIUTH
9337/(1.11 314 0.124 0,95 0.72)=0.107 m
HUCOATHU XHUCOOIaiMU3
0.107/0.194=0.55
HucOaT Oemuirad yeranaja OyiraHu yayH XHCOOJalUIallHy JaBOM ITTHIIAMU3
Craron 4yyjaraMu nasJiany Ba ynamJialld COHUH Ba KeCUM H3aCHHHM AaHMKJIAI
Tum OyTMHMacHHU YeranaBuil KUMMaTIanuHy 8-TlacM/IaH aHUKJIaiMH3
Crarongarv THILIANCOHU:
3,14:0.124/0.014=28
3,14:0.124/0.011=36

[Taznmanconunu 3;= 30 ne6 kaOyn KujIaMH3. y X0Jj1a:
q=2Z,/2pm=36/(2-2:3)=3

CraTONHUHT TUII OyJIHHMAacH



3,14:0.124/(2-2:3-3)=0.013 m
a=1 ne6 omu6 ma3garu 3HPEeKTUB YyTKATHUIATICOHNHN aHUKIIaiMU3
CTaTOITHUHT HOMUHAJT TOKH:
7500/(3-:220-0.89-0.88)=14.5 A
a= 1 1e6 xalyJs KujIaMu3, y XoJijia
3.14-0.124-24000/(14.5-30)=21
V=¥, -a=21-1=21
CraToll 9yJIraMy yramJjiany COHU

— Unzl

=21-30/(2-3:1)=105
2am

@,
DJEKTIIOMAarHuT FOKJIaMa

21, ,com — 2
A= HT =2-3-14.5-105/(3.14:0.124)=23524 A/m

MarsuT okum

_ Ke
4k oK, 1,

=0.98-220/(4-1,11-105-0.95-50)=0.010 b6

XaBO ONMAJIUTHUIard MarHuT WHIYKIUS
b= 0.73 Tn

A Ba B nannu kuitmaTu deramnaja OyJranu yayH XUCOOJaIUIaHA JaBOM
ATTUIIAMHU3

CTaTOH qyjiraMpyparu TOK 3u4JINIu
Ki=(AXK)/A=140-1023.5-10°=5.95-106 A/M*

D¢ (deKTHUB YTKA3TUUYHUHT KECUM F03aCH

1H

~1  14.5/(1:5.9510%)=2.44 mm*

Doy = al,



CTaTOH qyjiraMyuiaru TOK 3u4JINTru
J, = m 14.5/(1-2.27-10°1)= 6.39-10° A/M?
aq,,n,, ' ' '
CTaTOH THIUIAIIA yI9aMJIAIIMHA Ba XaBO OIMAJIMT'MHHA XI/IC06JIaHI

4-xxanBannad B3 Ba Ba kuiimaTinanuu TaHnaiMus, y Xosijaa:
_ Bﬁt1|§ _
217 g1 k. (0.73:0.013-0.107)/(1.82:0.107-0,97)=0.0054 m
Z1

ctl'“c

Craton MarHuT y3aru AIIMOCUHHUHT 6aJIaHI[JII/IFH

)
hy=—F"—= 1.40.107-0.97)=
a7 9B .k 0.0097/(2:1.4-0.107-:0.97)=0.0335 m

actl'c
[la3HuHT aHJa3agarv yjidamJiaiinu
[1a3auHT 6aJIaH,Z[JII/IFH

_Da_D
2

h, —h, =(0.225 - 0.124)/2-0.033=0.017 m

b, = Z(O+2M) 3 14.(0.124+2-0.000)/30 - 0.005=0.011 m

1

_n(D+2h,+b,,)-2Zb,

b
2 Z1-r

=3.14-(0.124+2-0.001+0.0037)-30-0.0054/(30 - 3,14)=0.009 m

h=h —(h, +2 ‘wa) ~0.017 - 0.001+(0.0091 - 0.0037)/2=0.013 M

H33HI/IHFKO3HYCI/I3OH}IHI/IHCI/IKYHI[aJ'IaHFKeCI/IMIOBaCI/I
Coy=6y (2%, +61+6,)=0,0004-(2:0.017 + 0.0112 +0.0091)= 21.8 mm?

[Ta3HUHIKYHIAIAHTKECUMIO3acHu



. b +b, .
S, == "M =5,,=0013(0.0110+0.0089)2- 22:10°<109.8 10"

[Ma3HUHTTY I IUIUIIKO P PUITHEHTH

— du23'un .n
3

n

K, = (1.79221-1)/110=0.71

CTaTOpqyJIFaMI/ICXCMaCI/I

AcuHXpOHreHepaTopcTaTopuyIFaMudazadyiramiapuiaH,
dazadynraMIapuKyTOUyIIFaMIapuIaH,
KyTOUyIIFaMiiapuiscaraiTakiaprypyxuaanuooparoynaau. Fanraknapypamiapas,
ypamiiapacanapaiesicuMmiiapaaHun0opatoyiaau.
CraropuyiFaMUHATABCU(IOBUNACOCUNKATTAIMKIIAPAAHOUPUKY TOUYIFAMHUIAKETM
a-KeTKOWIAIITUPUIIAIUTaHF aJITAKJIAPCOHU —
KXucoOsiaHau. Xucobnanuiapoyitnialy 3
ratenr.KyrOuynraMmuauarxapoupgazacura 5 TagaHFaITaKKOWIAMITAPAMHA3. 3
taazama S TaKUpPyBUMFANTAKOYIMOKyTOWynaramu 15  TamaszHusramuiaau.
Xapoupdazaga 1 TakyTOUynFamuOopiuruauxucooraonmuocraTopuyaramu 30
TaIa3HUATATUIANIN. KylnnarucxemagactaTopuyIFaMUHUHT 1
TaKyTOUYJIFaMUKYpCATUIITaH.
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PoronmHuxucodam
XaBoonaJuruHUMIacMaaHTaHIanMu33,= 22
Poromnmarumnazimanconu
[ToTOMHUHT TAIITKUTUAMETIIN
Ho=]1-2- 6 =0.124 - 2-:0,0005=0.123 m

TumOynuamacu
3,14-0.123/22=0.018 m
[ToTOMTHUHTHYKUTUAMETITH
0.225-0,23=0.052 m

Poronauxucoodnan

20

Cé

32




2-3-105-0,95/22= 27

[ToTroncrenxeHnaaruToK

0,9-14.5- 27=355 A
CTEIKEHHUHTKYHAATaHTKECUMIO3acH

k=M JK>=355.2/2.5=142 mm*
TUIIHUHTTTYXCATATUITAHKEHTJIUT U
0.735-0.018-0.107)/(1.8-0.107-0,97)=0.0075 M
[TazHuHTYTUaMIIaANN

_7(D,=2h,-2h,)-2,-b,, _
T+Z,

b,

=(3,14-(0.123 +0,0018) -22-0.0075)/(3,14 +22)=0.0090 m

9
L —
A
i
9
=
™
i
v
< 11 >
3.3
V\ //




bf-[22+”j—4-qc 6,82-[54]—4-121
b T 2

314
Nz x| wmoaw P
T 2 314 2

h,=(b,—b,)-Z, /27 =0.0039)22/6,28=0.018 m
[Ta3HUHTyMyMUuKyT9amMiIanu

h =h +h, +b/2+h+b,/2=0,001+0.0090/2 + 0.0179 + 0.0039/2=0.025 m

CTGH)KCHHI/IHFKYHI[aJ'IaHFKeCI/IMIO3aCI/I

. = (o +05) +05-(b, +b,)-hy =

=3,14/8-(0.0092 + 0.0042)+0,5-(0.009 + 0.004)-0.018=154.1 MM
CTCH)KGHI[aFI/ITOIBI/I‘IJII/II‘H
HKy=MolK=355/154-10°=2.30-10°
KuckaryramrunyBunxaika

U= U,14=355/0.284=1249 A
A=2-sina,[2=2-sin2xlZ, =

K =0,85-2.30-10°=1.96:106 A/m°

K=ol XK, =1249/1.96:10°=637.4-10°m°
KuckaryramrunyBunxajikaHUHTYJT4YaMIIanu
6=1,25%,,=1,25:0.025=0.032 m

Q=K 6, =637.4/ 32= 20 M

K=K 0= 32:20=637 Mm2
Hew=T»-6,,=0.123 0.032=0.091 m

MarsauTiIoBYATOKHUXUCOOIIAIT



MoTonKrucMIIany Iar iAH Ty KITUsIaT
0.735-0.013-0.107/(0.0054-0.107-0,97)=1.8 Tn
0.735-0.018-0.107/(0.0075-0.107-0,97)=1.8 Tn
0.010/(2-:0.033-0.107-0,97)=1.40 Tn
PoTonsanMocHHIHTXHCOONTOamaH ITTUT U
((2+1)/(3.2:1)):(0.123/2-0.0005)=0.058 m
0.010/(2-:0.058-0.107-0,97)=0.81 Tn

oy engaKs=1,22 Ba 0,5 mm

XaBo OMAJMTHHUHT MarHUT Ky4YJaHTaHIUTH

=—b -1l g5
-y 121-442-05

(b, /38)*  (37/05) 4
5+b,/8 5+37/05

F, =159-10°-B, -K, -6 =1.6:10%0.735-1,22:0,5-10°=716.9 A

F; =159-10°- B, -k, -6 =2.0.017- 1700= 58.3 A
F,=2-h,-H,,=2:0.025- 1316=66.9 A
TuncoxacHHUHTTYHUHUAIIKOA D PUITHEHTH

1+(58.3 + 66.9)/716.9=1.17
CTaTonBanoTOMsIMMOCH IarMMar HUTKY WIAHT aHJTHK.
3,14:(0.225 -0.033)/(2:1)=0.301 m

(0.123 -0.052)/2- 0.025=0.010 m

3,14:(0.052 -0.010)/(2:1)=0.065 m

b,=14Tn  X,=320A bx= 0.81 TnX,= 132 A



0.301-320= 96.2 A
0.065- 132= 8.6 A
KybTkyTOmanmarnMarHu TKyWIaHTaHITAK
716.9+ 58.3+ 66.9+ 96.2+ 86=9470A
MarauT 3aHXUMHUHT TYHUHUIT KO(UITUEHTH
947.0/716.9=1.32
MarsHuTioB4u TOK
1-947.0/(0,9-3-105-0,95)=3.44 A
MaruutiioBYM TOKHUHT HUCOUI KUiiMaTh
U=, /M= 3.44/ 14.5=0.24

N neskuMu nanaMeTIVIANMHA XUCOO0JIAlII.

_ ﬂ'(D+hn1)
2p

b

Km

=3,14-(0.124+ 0.017)/(2:1)=0.221 m

... =K., Db, +B=1,30221+2-0,001=0.308 m
["anTakHUHT y3aKaaH YUKUO TyNTaH KHCMUHUHT Y3YHJIUTH
|,=K,-b,, +2-B=0,40.221+0,001=0.0985 m

Craromn yynramM ynamMuHUHT ynTtada y3yHauru ®asza gyynramMmuiaru CHMHUHT
Y3YHJIUTH

0.828:105=86.97 m

Craromn 4yyJIraMUHUHT aKTUB KalIlIHJIATH
10°/41- 86.97/2.44-10°1=0.870

AKTUB KalIWJIMKHUA HUCOUN KUUMaTH

0.870- 15/220=0.057 Om



PoToncremxenu Kammminru
(10°/20,5)-0.107/154.1-10°= 33.72:10°0Om
XaJIIKaHUHT yorada J1uaMeTIIn
ip=/>-6,,=0.123 -0.032 =0.091 m
XaJIKaHUHT aKTUB KallIWJIUTHU
=(10°/20,5)(3,14:0.091/(22:637-10°))= 0.99-10°0m
Poton (I)a3aCI/IHI/IHI“ AdKTHUB KallllIWJINUTHU
33.72-10°+2:0.994-10°/0.2842= 58.29-10°0Om
p2 HHU CTATOII WIramJialii COHHUIra KCJITUIIaMMn3
58.29-10°4-3-(105-0,95)2/22=0.316 Om
PoTom akTUB KanIIWIMTHHA HUCOUM KUMMATH
0.31614.5/220=0.0209
MAarauTJI0B44 TOKHH XHCOOJIAIII.

[la3znary MarHuT yTKa3yBYaHIUK KOA(P(OUIIMEHTH:

4, =(hy /3b) + &+i+h—“’ :18’8+ 32 +i=1,48
b b+2b, b,) 377 7,7+2:37 37

[Ta3man Tamrkapugaru MarHuT YTKa3yBUYaHIUMK KOYDPUITUEHTH:

A, = 0,34-%([7 _0,64-7) = 0,34%(0,231—0,64-0,145) =145
) y

Marnaut maitnon auddepeHiman COUNTUIIMHUAT MAarHUT YTKa3yBYaHIIUK

koahpureHTH:
Ay = b E= 121 0,95=157
12-6 -k, 12.0,5-1,22

Crartop (daza yyJTraMUHUHT UHAYKTUB KapIIWIUTU;



£ (w ) I
=158 | — (A, + Ay +Ay) =
Xi 100 [10()} p . q ( n 7l 01)

2
_158. 20 |12 1 (013 ) 4g 1 451157)= 0725 om
100 |100] \ 24

Crarop (aza 4yaTFaMUHUHT WHIYKTUB KapPIIWJIUTHHN HUCOWN KUHMATH:

Xy = X, Llfl = 0,725-%90 = 0,096
Hl

PoTop ma3zumaru MarauT YTKazyBYaHIUK KOIGOUIIMEHTH:

2
A,, = (h, /30)- 170 066+ -k, + h—W+1,12h,'u-106/|2 =
89 2b b

2 - o

3-78 8-173,2 15

C w

PoTop nma3zunan Tamkapuaard MarHuT yTKazyBYaHIMK KOA(DOUIIMEHTH:

2,3-D,, 4,7- D,

= g —
27, 1,-A* T a, +2b
_2,3-0144 Ig 4,7-0144

38.-0,13-0,3292 ~ 2.0,04+0,0155

=0,61

Maraut maiinon auddepeHuuan COUMITUIIMHUAT MAarHUT YTKa3yBYAHIIUK

K03 puIeHTH:

t 151
l = 2 = ! = y
o2 12-5.k55 12-0,5-1,22

Potop (haza uynraMUHUHT WHIYKTUB KapIIUIUTH:

X, = 7,9 fl : Ia '(/1n2 +2~,72 +2~oz) =
=7,9-50-013-(2,76 +0,61+2,08) = 0,279 107 om

POTOp MHAYKTUB KapIIWJIMTUHU CTATOP YyJIFaMUra KEJITUPAMU3:

X, - 4m(a)l : kufi)z

2

s 4-3-(112-0,96)°
38

=279-10" =102 om

X, =
2

Potop ¢aza uynFaMUHUHT UHIYKTUB KApUIUIUTUHU HUCOUM KUAMATH:



X, = X, Lo =1,2£ =0,134
u, 220

H.

ACHHXPOH reHepaTop napaMmeTpIapuHUHT HUCOUM KuilMatiapu Oepuiran
yerapaja Oyiranu yayH XucoOJalulapHu 1aBOM STTUPaMU3.

Hcnoduianau xucodiaam

HHMOI[arI/I IIyJIATHUHI MacCaCH
m, :ﬁ(Da _ha)ha 'ICTl 'kc Ve =
=3,14-(0.225 - 0.033)-0.033-0.107-0,97-7800= 16.23 kr

TI/IIHJ]aHI[aFI/IHYHaTMaccaCI/I
My, =h,; by, Z; -1y, K, 7, =0.0172:0.0054-30-0.107-0,97-7800= 2.24 kr

[Tynatnarunacocuitrcrnodar

P = pl,o/s,o(%jﬁ (K -BZ%a-m, +k,, -Bz1-m,) =
=2,6:(50/50)"°+(1,6-1.42- 16.2 + 1,8-1.822- 2.24)=167.0 Bt
POTOHIIal"I/I CHUIIT I/ICHO(bJIaHI/I

Pop = 0,5-Ko,(Z, - n, /10000)* - (B, -, -10%)? =
=0,5-1,5-(30-3000/10000)">-(0,338-0.013-1000)°=388.1 Bt

P, =pg,t,—b,)-Z,-1. =388.1-0.013-22:0.107=11.8 Bt

B, =y-5-B,,/2t =4,42:0,5-10-3/(2:0.018))-1.780=0.112 Tn
POTOHTI/IHIJIaHI/II[aFI/IHy.HaTMaCCaCI/I

m,, =h,-b,-Z,-l, -k, 7. =22:0.025:0.006-0.107-0,97-7800= 0.01 kr
POTOHTI/IH_UIaHI/II[aFI/IHyHCaHHHHaHOBqHHCHO(bHaH

P,=011-(Z,-B,-n/1000)*-m,, =

n



=0,11-(30-3000-0.1 12/1000)2- 2.92=32.8 Bt
[TynatnarukymmMaancioGraniuruHaucu
P...=P+P»,=11.8 + 32.8 = 44.5 kBt
[lynatnaruymymuitucrnodiian
Pe;=PytP.,167.0 + 44,5 =211.5 kBt
Mexanukucnodian
0,95-(3000/10)*-0.225*=219 kbt

X OMHUHATIEKUMIArHKyIIuMuancrodian
P,06=0,005-P;=0,005- 9337=46.7 kbt
MoTomnuynramugarusaekTinucnodarn

=3- 3.42:0.870=31.0 br

MoOTONHUHI cCanTUILIAIITATIaMETILIAN
=(211.5+219.1 + 31.0)/3-220=0.70
MOTONMHUHTCANTUIILIAIITOKH

=0.70° + 3.44° =351 A

CanTunuiamaarukyBBaTkodppuimeHTu

=0.70/ 3.51=0.20

MoOTONMHMUITYUTABCHIATTMHUXUCOO/ AL

A J1. HuHTY4(pa3zamudIeKTPTapPMOKIAHOIAETTaHXAKMKYBBATH ;

1= \G -Y-U, cocorc,,

ByakTHBKYBBaTHUHTOUPKUCMH,
CTaTOPYYIFaMUHUHTKU3HIIUTAcapIaHa .
CTaTOPYYIFaMUHUHTKU3HIIUTacapIaHaIu.

oP,

SAnabupkucmMuoP, -



TapMOKI[aHOJII/IHI‘aHKYBBaTHI/IHFKOHFaHKI/ICMI/I:
HQM :32_(anp+03M)

by, KyBBar JJEKTpOMAarHuT MaWJOH OpKalld poOTOpra yTaah Ba
AJIEKTPOMArHUT KyBBaT JeHUIau. DJICKTPOMArHUT KyBBAaTHUHT OUpP KUCMU POTOP
YYIFAaMUHUHT KU3UIIUra cap@iaaHu® KoJraH KUCMU POTOPHHUHT alJIaHMINIWTa
capQuiaHaiy, SbHU MEXaHUK KyBBaTra yTaau

11,,=I11,-0I1,

by udoma P,— mexanuk KyBBaT. MeXaHUK KyBBaTHUHT OHMp MEXaHHK
KyyBBaTHUHI Oup OP,KMCMHU HIIKajdaHWUIITa Hcpod Oynmaau Ba KOJraH KHUCMHU
doitnanm KyBBaT OYiIMO, nBUraTena VKU (Bajiv) Ja ailylaHyBYaH MOMEHT XOCHII
KUJIaIU:

HM:HZ-(0Hn+0HX)

['enepatop  TOKM, CHUpIAHWIIN, HWCTEMOJ  KyBBaTWHHU,  KyBBaT
ko3 uimeHTHHN Ba Qoiganu uim Ko3QOUIMEHTHHH TeHepaTop Bajuaaru
doitnany KyBBaTra OOFIMKIMK Tpadurura reHepaToOpHU UITYM TaBcudiapu ;1ed
aiftunaau. Mmum taBcuduap oxarna taxpubana Kypuiaaau. AHAJIWTUK yCyJlaH
¢doiinanann® wmuuM  TaBcuQuiapHM  Kypamu3. ByHMHr y4yH acocuii
napaMeTpiapAaH TallKapy KyWHIAard KaTTaIuKIapHA aHUKJIAHuMHA3.

MarsauT/I0BUM 3aHKUPHU aKTUB KapILIWJIUTH:
p12=11.¢/(3-1,°)=167.0/(3-3.442)=4.69 Om Xy,= 62.06596
MarHuT/I0BUM 3aHKUPHU PEAKTUB KapIIUIUTH:
C1=1+Xy/X1,= 1.029316
Kylingaru ko3 dpuuueHTaapau XucoomanmMms:

a=0.895 a'=1.059 6= 2.953

OJIMHTaH KaTTaJMKJIap Ba JKajBalja Kypcarwirad udonanap bunan uiraun
TaBCU(IAPHU KaABAT KYPUHHUIITUIA XUCOOTANMU3:

0,006 | 0,01 |0,015| 0,02 |0,025| 0,03 | 0,035




a'-rz'/s Om | 67.0 | 3351 | 22.34 | 16.76 | 13.41 | 11.17

X=b+b-r/s | Owm | 295 | 295 | 295 | 295 | 2.95 | 295

7 - JRX? Om | 68.0 | 3454 | 23.43 | 17.90 | 14.60 | 12.42
cosg, =R/Z 0.999 | 0.996 | 0.992 | 0.986 | 0.979 | 0.971
sing, = X /Z 0.043 | 0.086 | 0.126 | 0.165 | 0.202 | 0.238
I, =U,,/Z A | 324 | 637 | 939 | 1229 | 15.07 | 17.71
la=ln+1-cos, | A | 323 | 635 | 9.32 |12.12 | 14.75 | 17.20
=l +1,-sing, | A | 358 | 399 | 463 | 547 | 6.49 | 7.65

A | 333 | 656 | 9.67 | 12,65 | 1551 | 18.23

_[y2 2
|1_ |1a+|1p

P=3.U, I, 10°

a

>

213 | 419 | 6.15 | 8.00 | 9.74 | 11.35

>

P,=3-17-r,-10° 006 | 015 | 028 | 0.46 | 0.68 | 0.93

P,=3-17-1,-10° A 001 | 004 | 0.08 | 014 | 0.22 | 0.30

P..=P. (/1) | xbr| 001 | 001 | 0.02 | 0.04 | 0.06 | 0.08

P=P, +P, + kbr | 051 | 0.63 | 0.82 | 1.08 | 1.38 | 1.73
+P,+P,+P,,

P,=P-Z%P kbr | 163 | 356 | 533 | 693 | 836 | 9.62
n=1-XP/R 0.763 | 0.850 | 0.867 | 0.866 | 0.858 | 0.847
cosp=1,1/1, 0.670 | 0.847 | 0.896 | 0.911 | 0.915 | 0.914

Jloitmxana kyBBatu 7,5 kBT Ba aitmanum Teznuru /50 aity/muH OViraH
ACHUHXPOH I'€HEPATOPHU AKTUB KUCMU JOMUXAJAUTUPWIINA. by craTopHu y3aru Ba



YyJFaMl XamJa pOTOPHU ¥3ard Ba KHCKa TYTAIITUPWITaH POTOp XHuco01ad
YUKUAIAU. XHUcoOJanuiapa CepusuIn Uluiad YuKapuiaJaurad aCHHXPOH TeHepaTop
bunan Takkociaml y4yH CEpHsUIM ACUHXPOH TE€HEpaTop JIOMMXaJallTUPHUIIIN.
XucoOnaHraH TeHepaTOPHU WIIYM TapaMeTpiIapuHUHT HHUCOUN KuiMatiapu
Oepwirad yerapana 0yiu0, cepusiyiv TeHepaTopIapHd HOMUHAN MapaMeTpiapuiaH
OFUIIUIAP pyXCaT 3TWITAH JOUPaaa SKAHIUTH aHUKJIAHAW. XUCOOJaHTaH aCHHXPOH
IeHepaTOpPHU CTATOp uyJFaMu UIUIad 4YuKwiIau. byHIaH Tamikapu reHepaToOpHU
UII4M TaBcudIapu XxaM XucoOJaHuO CepHsUIM ACHHXPOH T'€HepaTOpHU TaBcudiapu
bunan Ttakkocrmanau. XucoOnaml HaTWXKajlapu JIOWUXaTAIITUPWITaH ACHUHXPOH
TEHEPATOpP TEXHUK Ba DHHEPreTUK KYypCAaTKUWIapu MEUEPUM KypcaTKU4Jiap
noupacuaa SkaHuHU kypcarau. LIyHUHT ydyH XucoOnaimn HaTWXKajJapuHU TYFpu
neb KaOyn KujlaMus.

Porop KapmMIWTMHA KEITUPUITAH Ba HHUCOMN KUWMAaTH HOMHHAI
CUpPMAHMII KuiMaTura Tyrpu kenaaw. Canr umuuiaml TOKMHUHT HUCOMM KUHAMaTH
Oepwiiran yerapaaa 0yiaub tayiadra xaBo0 Oepaau.

ACHUHXPOH TE€HEepaTOpHU JIOWMXanalljJa YHUHT WYKH TY3WIMIIMHU
MyKaMMaJl yprauu0® oyiguk. by Ou3HM kenrycu Amanuid (aonusTUMHU3IA Kyl
kenaau. YyHky nniad yuKapuiaa acocaH aCMHXPOH reHepaTopiap KyJUIaHWIIaIu.
VYnapHu unatuiga Ba TabMupJania Oy ojarad OmimMiIapHu KyJaimus.



YUDAZAIINACUHXPOHT'EHEPATOP

AcHHXpPOHMAIIMHAHUHITEHEPATOPPEKUMH. ACHUHXpPOHMAIIMHA, OOIIKA

eNexIpMalInHAIAPHUKAOH, E.Jlenckamdxunaran
eJIEKTPMANTMHATIAPUHUHTKAUTAPINK XOccacura OWHOAH, MOTOPPEXUMHIA XaMIa
TeHEPATOPPEKUMUIA UTUTAITAMYMKHH. KoucTpykTHBOOKApUIHIINOY YA
ACHHXpOHTEHEepaTOp ACHHXpOHMOTOPAaHAPKKUIMA TH.
MOTOppEeXKUMHITAHTEHEPATOPPEKUMHTA YTKAZUIITYUYH, CTATOPUYIFAMUTAPMOKKA
yJIAHTAHX 013 OupIaMUINMOTOpEPIAMUIA
ACMHXPOHMANTMHAHUHTPOTOPUHUCTATOPMANTOHUHUHT annaHaéTraHTOMOHUTA

aiIaHUIIYacTOTACHHUMANAOH  aimanuimyacToracuaankarra  (N>n;) Kb
annanTupwiaau. byx0naa MamMHAHUHTCUPIAHUIIT

—s == (1)

ng

MaH uitnmopara aradynay. Amanna
acCMHXpOHreHepaTOpHUHrHOpMaHIpexumuaad (- S ) <(6-8)% Oynamu.

AcuHXpOHMAIIMHA reHEpATOppeKUMIA CTaToOpBa
pOTOPUYJIFAMUHUHTY TKA3THUJIapU anaHMa ManIOHOUNAHTY €Kapama-
KApIIAYHAUTAIIIA KecuIauiap. Mortoppexnmaa
MAa3KypyTKa3ruuiapMOCHyHUTUIIAA KECUIIaIuiIap.
[llycababmureneparOpHiHrBekTopauarpammacuaak,;  (nemak, E, HUHTXaM) Ba
E{ BEKTOpIApUHUHT MY HATUIUIAPALLIAP TIAUPABUILIA Teckapudazana
KYMAJIMIITUKEPAK.

Poroproku Xycycuaa MyJI0Xa3aIapKy i aaruiapIanuoopar.

PoToproxknHuHrymMmymuitndomsacu:

I = = (2)

/r22+(—s)2x§

POTOpTOKI/IHI/IHF dKTUBTAIIKWUJI €TYBYUCH

Ey(—s) . 2 _ Ey(—s)Ty (3)

240242
ry+5°x
\/T22+(—s)2x% \/r22+(—s)2x§ 2 2

Lq =1, cocyp, =

V3MHUHTUITOPACUHUY3TAPTUPAIN, YYHKHUCHPITAHUIITHUHTUIIIOpACUMAH (it



(—sS); pOTOPTOKMHHMHIPEAKTUBTAIIKUIITYBUNCUICA

Ez(—s) . X2(=s) __ Eysn (4)

2
BH-nd (-9

T 242
5 +S%x5

IZT = 12 Sind)z =\/

Y3UHUHTUIIOPACUHIY3TapTUPMANIN (STbHUMOTOPPEKUMHUIATUKAONOY T8 IH),
ayHKH (-S)° — MycOaTKATTAINK.

5-pacM.  AcHHXpOHT€HEpPATOHUHTBEKTOpAMAarpamMmacu (@) Ba Wi
Xapakrepuctukanapu (0).

PoropToxu AKTUBTAIKWI  E€TYBUMCHUHUWHIY3UIIOPACUHUY3TapTUPHULIH,
€JIEKTPOMArHUTMOMEHTHUHT MILIOPACUHUY 3TaPTUPATIH, NEMAK,
yTOppMO3JI0BUMMOMEHTOY I/,
PEAKTUBTAIKMIATYBUUCHHUHTY3UIIOPACUHUCAKIAOKOIHILIH,
MOTOPPEKUMUAATUCUHTAPH, MArHATMAanA0HHUXOCWIKUINITYdyHMAIIMHA
TAPMOKIAHMArHUTIIOBYUNTOKHU OJIAIH.

ACHHXpOHTE€HEPATOPHUHTBEKTOpANATPAMMACHD, a - pacma
Kypcaruiran. byHnankypuHuImuya , TreHeparoppexumad Oypuake, > 1m/2Ba,
JEMaK, Pl = m1U111 COS @4 < 0. By“Ca



AKTUBKYBBATHUHTUCTEBMOJIKMIIMHUILIMHA emac, OIKMTAPMOKKA
OEpUITUIIIMHUKYPCATAIH.

Bexropauarpammana ctarOpTOkuly,

Uy =—E +1(r +jx;)

Ey = L,(Z + jixz) 5)
L=1+(-)
TenrnamanapcucTeMacuaaru ACHHXpOHMAIIMHA

TOKJIAPMHUHTMYBO3aHATTEHTIAMACU AAHTOI UM, s HU:
L =1+ (_Ié); (6)

kywiaanmU,xam (5) paruxyananumea 1Y KiapMyBO3aHATTEHITTAMACH IAH
AHUKJIAHAIU, ST HU.

Uy =—-E +jhx; +I1ny (7)

BexropU;TapMOKKyUaHUIIIMHUK HOTATaN TH.
TapMOKKyWIAHUITMHUMYBO3aHATIOBYMT€HEPATOPKYUIIAHUITMHUHTBEKTOprU 1 rKap

aMa-KapuIMEHAIUIITa arabynamy, apHUU = - U;.
['eneparOpHUHTTAPMOKKAOEpATUTAH
AKTUBKYBBATHHHPOCTIAMIPOTOPHUHT Oy pUAKTE3TUT MHIY 3TAP THPHIIT OpKaULI

eputmnany. AcHHXpOHTeHEepATOpHUHTUIN Xapakrepuctukanapuau (5, 6 - pacm)
NOMpaBUAMArpAMMATAHEKH  AIMAIITUPULICXEMACUAAH AHUKIAOKYpPUIIMYMKHH.
MyknamMasusr ommmuOmnankywianumUyr = CONSIKUIUITyYyHpOTOPHHUHT
AMIAHUIITYACTOTACUN OLIUPHUIIAIH.

ACHHXPOHI€HEPATOPHUHT EJEKTPTAPMOFMONIHNAP AN ILIAIIH

6, a - pacmaa
ACUHXPOHT€HEPATOPHUHT CUHXPOHTEHEPATOPOMIIAHTTAPATIIETUIUIAILICXEMACUKY PCa
TWIrad. byHna MammHamapsa TapMOK Opacuiad, Xamaad y3ap0 MalluHaIap
opacuaa aKTHB (P) Ba pPEaKTUB Q)
EHEPTUAIAPHUHTUYHATU TN CTPETKATAPOUTAHKY PCATHIITAH. 6, 0 - pacmna
CUHXPOHI€HEPATOPUIIPEKUMUTA
ACUHXpOHTEHEPATOPHUHT CATIONIITa’ CUPUAKKOITACBUPIIAHTaH.
KyunanumsektopulU;aucuaxpourenepatop  (CI' ) OunanypHymwmiiiiykiamara



napauIeauIIIaiaéTrad acCMHXpOHTeHepaTop (ADN)
HUHTKY4YIaHUIIHIE0XUCOOTAIIKEPAK.

bynnaiuzoxnamaa BEKTOPUHM  aCMHXpPOHMAIIMHAHUHTCTATOPYYJIFAMUTa
6epuiranTapMOKKywianummBektopuUra Huc6aran 180°ra  Gypumikepak, Ba
Oyxonma  Al'HuHrTOKBEKTOpHKywiaHuiiBekTOpuUjnan onaunkenamgu (6, 0 -
pacm). Al'ma U nan OJITUHKEJIATUTAaHTOKHUHTPEAK THBTAIITKAIT
eryBuncuMaBkymuruaanCl na  xaMuryHaanTok0yimo, OyBEKTOp eca
KywianumeektopuUian Opkamna  koaranoynamu. I[lycababnmmbypuak@g, >
Psc0ymb,  HaTWKAmMA ~ coC QgcHucOarankamasaun  (Oyiiepma @z 00—
ATl'ynanmaranxongaru Cl'uuarkyananuimUcer = U;Ba TOK| crBEKTOpHApH
OpacHIATUCUIDKUIIOYPUATH).

AT'HUKY3FaTUITyIyHTAPMOK/TAHPEAKTHB EHEPTUSHUHT
OJIMHUIITUYHUHTKAMYMIIUTUXUCOOAHATH, YYHKHY
eneprusamandacuoyudunuiarana, ucre’™m oyumapra AKTHUB
eHEeprusOnIaHOupKATOPAA pPEAKTUB  EHEPrUAXaAMOEpHUIIN (macaunas,

TpaHchOpMaTOpBa  ACHHXPOHMOTOpJIAPIA MarHUTMAaKWI0HHUXOCHIKUIHAIITYIYH )
kepaxOymanu. Illycadadnu Al'nap aiipumxomnapaa kamkyssamiul ECea mamon
EJIEKTPCTAHCTAHCHSUTAPUIA UIILIATHIIAIH.

I

rAG 5 LA

6- pacM . AcCHHXpOHBACHHXPOHTEHEPATOpAApHUHTIApaUIeHIUIany ()
Ba Bektopauarpammacu (6); K —peaktuBkyBBar.



TabkuaIanIO3uMKH,  WIMHWHU3IAHUILIAPHATIKIAPUHUHTKY pCATUILINYA,
EJIEKTP EHEepreTukKa cucTemMacuaa KarTa KyBBATJIA
AI'cunXpOHreneparopaapouiaHnapaIeTuILIATUITaAH 1
KaMYacTOTTUTEOPAHUIILIAPHUCOHIUPUIIIA aXAMUATIIA EKAHIUTUUCOOTIIAHTaH.

JJIEKTPTAPMOFUIa yJIAHMAraH acCHHXPOHICHEPATOPHUHIY3-
V3MHUKY3FATUIIMBA IOKJIaMa OUJIaHUILIAIIN

AcCUHXpOHTEHEPATOPHUHT Y 3-Y3MHUKY 3FaThIv. ByHnaipexxumaa
AT'HUKY3FaTUIIPOTOPY3aruIaruKOJIIMKMAr HH TMa IOHUBA CTATOpUYJIFAMHUTA
yJIaHAUTaHKOHAEHCATOpapépaamMua amanra omupriaau (7, a-pacm).

Al'HuHTCTaTOpUyIFaMHUra kOHAEeHCATOpCynanranurugauTokl, =  Ig
HUHTKYWIAHHAIIUTA HUcOaTaH Onauakenanu (7,0-pacM). ArapkOIIuKMAarHiuT OKAM
(Dion) oyica, pOTOp airanrana CTaTOpUyJIFaMuIa
KaMMUKIOpAAruE,,,x0cunoynaau (7, nm- Tracm). YHUHTTA’ CUpUIaH
“cTaTOpuyiFrapHM — KOHJAEHCATOpiap” 3aHXHUpUIA KydJaHUIBEKTOpuU nan
OJITMHKETyBUMPEAKTUBTOKI cBYXyra KeJaju. ByTOKHUHTPEAKTUBTAIIKHII
eryBuncul, OKUM o omnanoup XUy HUTHAIL A oynanu.
[yHUHTYYyHCUFUMTOKH | HUHT CTATOpYYIFaAMHIA
x0cuiakuiaranM EOKmamuHaanMarauTiaai .

Iste'.wo!c&e'farfa
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7 - pacM. V3 - Y3MHUKY3FaTHIILIH aCHHXPOHTEHEPATOp (),
BekTOpauarpamma (0) Ba AIHUHIY3 - Y3HMHHUKY3FaTHIDKAPAEHUHUTYIITY HTHPHUIITA

oup ().

V3 - Y3UHUKY3FATUILKAPAEHN Al'Ba
KOHJIEHCATOPJIAPHUHT KYWIAHUIIUIAPUTEHTOVATYHTA Kaaap, s’ HU

Ic

l.wily = ©.C (8)
naBOMKWwiIagu. byHzna
Ll — x1+x2 (9)

w3y
L, - Al'nunaruanyktusiury; C - oupdazara TYFpUKenaguraHCUFruM.

Konnencaropuunrcurumukamaiitupuica, Ug = | X, XapakTepUCTUKAHUHT
OFMIIOypyYaruaKaTTaIamumo, AI'HUHTKy4JIaHUIIMKaMasi00paarBa
| X TYFpUUHM3UFUCATTALLIALL
erpUYN3UFUHUHITYFPUUA3UKIMKHCMUOWIaHMOCcTymragaa  Al'y3 - Y3uHuKy3rarTa
onmaiimu (7, C - pacm).

bupnaMuynmMOTOpOMIIaH ACUMHXPOHTE€HEPATOPPOTOPUHU AUTAHTHPUO

_ 30w
n=-_ (10)

dopmyna OwiaH  AaHUKIAHAAWTAH  ailaHUIIYacToTara  EpUIlraHja,
CTaTOpAd ;4YacTOTa TEOPAHUIIUIAPUBYKYATA KETAAUBA  Wj, = 1 /\/Lk_C —
4aCTOTAHUHINEHTHYKOPUKPUTUKKUNMATH W >W),,-0¥ITranaa V3 -
V3UHUKY3FATUIIOY3UITQIH.

ACHHXPOHI€HEPATOPHUHTIOKJIaMA omnanunIamu. CHpraHUIIHA
anukams=(n;—~n)/ny, dbopmyara OnHOAHHyKIIaMa OnnanumnuIaéTran
ATl'kyunanumrgactoracuauf; =CONStKUITHITYYyHCUPIIAHUIITHAHT Y 3rapUIINTa
MOCpaBHUIIJIA AWIAHUIIYACTOTA NHU O ‘3rapTUpUNLIO3UMOynanu. byHu amaura
OLIMPUIIMYPAKKAOXUCOOIaHA Y, YYHKUOUPIAMUYUMOTOPHUHT
alIaHUITYACTOTACUPETYIATOP (pocTiaruu) OwmIaHy3rapMacKIMHTAHAA
AT'HUHrCUFUMHUBA WyKJIAMAHUHTY3rapMacKuiiMaraapuaa 4actora nacasiy.



bykyiumarnyaryuyHTUprIIaau. AT ftyknama OWIaHUIILIAraHa,
CTATOPUYYIFAMUHUHTMHTYKTHBBA AKTUBKAPIIHJINKIAPHIA
KyWIaHUIINACAHUIIUTYpaiiar,  yHUHTKyWIaHUIIHOUpO3kamasau.  byHra sHa
MKKAHYKICA0a0,01aTaa, Hykmama OMIaHUIIIAraHaA
AT'HUHTMAarHUTIOBUUTOKUXAMOUPO3KAMAs U,
YYHKUKOHJIEHCATOP TOKMHUHT OUPKACMUPOTOPTOKMHUHTPEAK TUBTAITKHIT
eTYBUMCHHMBA HyKiiaMa TOKMHUKOMIATA caphaaHaau.

KyunannmHuHrkamManuimm
Al'MarHUTCUCTEMACUHUHI TY UMHUILI AP KACUHUKAMAUTUPATUBAHATHUKAA,
ACUHXpOHMAUIMHAHUHTUHAYKTUBIUIKWIl;  OpTaau; yHUHI OpPTHIIM €cad wq =

2nf, =1/ L,C) dbopmynara OMHOaH,9acToTa (b;HUHTKaMaWUIIIUTA
OJMOKEenauBa xs = 1/(2nf;C)dopmynara acocaH,

KOHJIEHCATOPHUHTMHIAYKTUBKAPIIWIIUTUX, OPTAAM, HATHXKAAA €cad, TOK/ KaMasiau.
Jlemak, Al'HUHTUIINTA HYyKITaMAHUHT XapaKTEPUKATTA TALCUPKUIAD EKaH.

Arap AI'nunrityknamacucod aKTUBOYITaHIA
KOH/IEHCATOPJAPHUHIKYBBATUTEHEPATOPHUHTPEAKTUBKYBBATUTA
TEHrOYIUIIII0O3UMOYIica, AKTUB - VHIYKTUBHYKJIamMaJ1a aca
HyKIaMaHUXaAMpPEaKTUBKYBBATOMIAHTA MUHJIAITMAKCAIHN 1A
KOHJIEHCATOPOATAPESICUHUHTKYBBATUHH OIIMPUIIIZAPYPOYIaIu.

()

VY3 - y3unukysrarangurad  Al'KOHIEHCATOpOATAPESICHHUHTKYBBATH aHYa
karTa, SbHUHOMHUHAIKYBBAaTHHUHT /0 - 100 % swramkwnkuinagu. byeca
KYPUJIMAHUHTTAHHAPXUHU OLIUPAIH.

AMaIKUXATIaH, TapMOKKa yJlaHMarax AT'nucod
AKTHBHYKJIAMAOMITAHUIILIATUII A KY'WUIaHHUIITBA JaCTOTAHUHTY 3rAPHIII
XapaKTepUCTUKANApY  ETapinaapakana KaHOATIAHAPINOYIMATAHTUT UIAH

ATl 1apHUHTKYUTAaHUIIICOXUTAPUYEKITAHT aH.

AcuHXpOHMAIIMHATAPHUHTUIITA TYIIAPHUII
XapaKkTEPUCTUKATAPUAXIIWIUTUTY haimuyIapHu aBUAMOTOPJIAPHUMILTA
TymupuiryayyHcraprépecudaruaa dovnananunaau. CYHrpa reHeparoppexxumra
YyTra3mImocaMoneTo0pTria y3rapyBuaHTOkManOacucudaruaa

I/IIHJIaTI/IHI/IIHI/IMYMKI/IH .



V3 - y3ummKy3raranum ACMHXpOHT€HEePATOPJIAPPOCTIAHYBUU
EJIEKTPHYPUTMANIA MIUIATWIAIIMMYMKUH (MacaiaH, peKkyrnepaTuBTOpMO3JIaiiia).

AcuHXpOHMamMHA TeHeparopcudaruga aBTOMOOMIBA  TpaKTOpJapaa
UIUTATUIAIUTaHIM3eIMOTOPIapUHUCHHANICTEHANIApUAa — uuuiatuiaau.  byHna
MOTOpPCOBYKIAWTUA  ACMHXpOHMAIIMHA  EJIEKTpMOTOpucudaTuaa  uiiao,
YHUKU3IApAAMBA  KEWWH,  Yr€HEparOppexumura  yrkaswiaad.  byxonaa
AI'TOpMO3TOBYMMOMEHTHUXOCHIIKAINO,  aBTOMOOWJIBA  TPAKTOPMOTOpJIApHTa
nykBazudacuHuOKapaIn.

Kynna wmnuarunanuran €neKTpUHCTPYMEHTHYYYHUYKOPHUYACTOTAIUETIEKTD
eHeprusimanoaiucudaruaa;  aBTOMATUKOOIIKAPUIICUCTEMANAPUAY, EpranryBuu
ENEKTpHypUTMAIA Ba XUCOOJAIKYpHIMATIApUAA NYNKABAKEKUKUCKA
TYTALITAaHPOTOPJIM ACUHXPOHTAXOTr€HEPATOPIAPKYUIAHWIAIN.

ABTOHOM JIEKTP TABMHUHOT TU3UMH YYYH aCHHXPOH reaeparopJap.

ACHHXPOH TEHEepaTop- TeHepaTop peXKUMHUJA UIUIAWIUTaH aCHHXPOH
MalluHa; MEXAaHUK DJHEPrusiHU OJJEKTP SHEprusicura aunaHtupud Oepaiu.
ACHHXpPOH TE€HepaTop XapaKaTJIaHTUPYBUM JBUTATEN EplaMuia MarHuT MauoH
¢HaNMIIMIa KaTTa Te3NIMK OWIaH allaHTUpIIaau. by BakTa aCHHXPOH Te€HEepaTop
POTOPUHUHT CHUpIAHUIIK MaHpui OYynIuO KoJiaau, MalllMHA Bajuja TOPMO3JIOBYH
MOMEHT BYXKYJTa KeJlaJu Ba YHEPTUSICUHU TapMOKKa Oepu0, renepatop cudaruaa
UIUTAlIA. ACUHXPOH T€HEPATOP/IaH KUYHMK KyBBATIIA EpAamMyuM dJIEKTP TOK MaHOau
Ba TOpMO3Jall KypuimMacu cudaruna poigananuiaim.

ACHHXPOH T'€HEpAaTOPHUHI NapaMeTpJiapy Ba HII PEKHUMIIAPUTa CTaTOp Ba
poTOp uyJIFamylapy CXEMacu Ba TY3WIMLIMHUHI TabCUPU Macajlajgapu Kypuo
YTUITaH.

ABTOHOM 3JIEKTP TABMUHOT THU3UMHU MUKTHUCOJMI HYKTau Ha3aplaH OJIIuil Ba
Ul JKapa€HUJa MIIOHWIM OYynumu kepak. Typiaud Xuil HMCTEbMOJIYUIApra
MOCJAIITaH T€HEPATOPHU TAHJIAII KUIUIOK XY KAJIWTWHM JJIEKTPJIAIIHUHT aCOCUUN
Macajacu XucobOjgaHaau. ACHUHXPOH TEHEpPaTOPHM KEHI Makcaala >SHEeprus
y3raptuprud  cudaruga  KyJulall, yHUFOTMII  TOKMHM Ba  T'€HEpaTOPHU



MAarHUTCU3JIOBYM IOKJIaMa TOKHMHUHI PEAKTHB TAIIKWJI ATYBUMCHHHM POCTJIAIl
3apyPUSITHHU KEATUPUO YUKAPAIH.

ACUHXpPOH TCHEpPATOPHUHT TAIIKA XapaKTEPUCTHKACHTa FOKJIamMa TOKUHHHT
MarHuT oputyBud Kyuu (MIOK) Ba MarHuT 3aHKUPHUHT TYWHHUILN, IITYHUHTIEK
CTaTop Ba pOTOp UyJIFaMJjapy IMapameTpiapd TabCHp KypcaTamd. Maraur
3aH)KUPHU TYUWHUIIMHU OPTHINYA MAarHUATIOBYM TOK KAaTTa MHUKIOPJA OIIMIINATA
onu6 kemanu, Oy sca acuHXpoH renepatop (Al') KyBBaTura Teckapu MyHocabataa
OOFNaHraH, acocaH Kym KyTOJIM CTatop 4YyJAFaMHIId, MacajaH IOKOpPH TOK
4acTOTaldu acuHXpoH reHepaTop (Al) acocaH MyITUILUIMKATOP (PEIyKTOp)CHU3
IOPUTMAII TeHepaTopiapaa KyJUIaHuIaIu.

Crarop uyiramMu HapaMeTPUHUHI aCUHXPOH reHepatop (Al)HUHT Taliku
XapaKTEpPUCTUKACUIa TabCUP JAapa)kacu KyHuJaruda aHWKJIAHAIW: acOCaH YHHHT
KOHCTPYKTHUB Ty3WJIUIIH (ha3asapapo Ba (a3a yyaFaMmjIapUHU yJaHUIIATA OOFJIHK.
Crarop 4yiramMud CXEMacMHU  TaW€pilallHM  3aMOHABHM  yCyJulapu  Ba
KYJUTAaHWIMIIUHY PUBOKJIAHUILN aCUHXPOH reHeparop (Al')na uynram cxemMacuHU
palMoHaJl BAPUAHTMHU TOMMINTAa Ba UIYHUHTACK OKJIaMa pPEXHUMHIA CTaTop
YyyJIFaMu apameTpiaapy Y3rapuiiuHi MOJEUIAIITHPUILTA0IH0 KeIaau.



XAET ®AOJIUAT XABOCHU3JIUTU.

V36ekncTon PecryGmukacH XymIymuua KOMIAIIIaH MYJIKYMIMKHHA Oapda
KOpXOHajap, TallKWIOTIIap, Myaccacaiap, caHoaT, KypUJIuIl, JaBjiaT Ba KaMUSsT
TAlIKWJIOTIIADUHUHT, KaHJIal coxara MaHCYOJMIuMJaH KaTbU Hazap, yuoy
KopxoHaznapja (aonusaT opuTaéTraH xap OuUp Machyn Iaxcra KyWuJaaruiapHu
MyKamMMasl ~ YpraHuimyi Ba  OWIMIIMHM — TabMuHjam: — Xaét  daomuar
XaB(QCURMUTUHUHT  yYMyMHUH KoWJajdapd Ba  KOHYHHUATIApH; XaB(CHU3IUK
TEXHUKACUHH YMYMMYXaHJIUCIMK AacoClapd; HIUIA0 YHWKAPUII CaHUTapUSICH;
aBapusuiap, €HFMH Ba MOPTJIAll XaB()CU3IUTY MacallalapuHy WIMHUNA acociald, yHU
aMaJnil eYMMUHU TONUII YCYJUIApUHM YpraTUlll, caHoaT XxaB(pcu3auru cabokjiapu;
UIUIa0 YMKApUIl KOpXOHAJIapua IIMKACTIAHMII Ba KacO KacaJUTMKIIapura Kapiiu
KypallMIIHUHT 3aMOHAaBUN yCyJlapu Ba Myxodasza BOCHTAJIAPUHU KYJUIalll
HaTWkacuga OaxTcu3  XoAucanapJaH, 3axapid MoJJajlapAaH  camapalid
XUMOSUTAHUILIHY, EHFUH, MOPTJIAll Ba ()aBKyJIOTAA XOAUCATAPUHU OJIIMHU OJUIIIA
amManuid  4Yopa-TafOMpJIapUuHM HWIUIad YWUKUII, aMalu€raa TaTOMK — ATHII,
OaKapUIMIIMHA TAabMUHJIAIIIAH HOOPATIUD.

Xa€t ¢daonuar xaBPCU3IUTH COXAcH OYiMYa KOpPXOHA Ba TAIIKUJIOTIAp]a
MyHTa3aM paBHUIIIa MAaHUTOPHHTIAD YTKAa3HMO, WII MIAPOUTIAPUHHA SXIITFIIAIIT
MakKca/u/la TallKWIUN Ba TEXHUKABUI 4opa-Tag0upiiap MILUIa0 YuKapa OJjajJuras,
€TYK caBHsjard OuimMra sra OYIraH MyTaxacCUC XOJIMMIIApHU TauépaiijgaH
nbopat XucoOIaHaIu.

KopxoHnanapaa MeXHATHUHI COFJIOM Ba XaB(CU3 UIII IAPOUTIAPUHU
TabMHHJIAIT

Kopxonanapna xaB)CU3IMKHN TabMUHJIAII Ba UIIl MTAPOUTIAPUHU SXIITHIIAIIT
MabMYpPUSITHUHT acocwii Basudacu cudaTuga MexXHAT KOHYHJapuaa ¢&3u0
KYWHWJITaH.

MabMypHsT TapkuOHUra KUpyBUM paxdap XOAUMIIap, SbHU XYKAJIUK WIUIApH
OulaH IyFyJUIaHyBYH, UIILIA0 YUKApULI KapaéHIapUHU TAIIKWI KWIYBYH, UILIA0
YUKapUIIAard XOAMMJIAPHM OOILIKAapyBUM, MOJAMM MaOaFiapHU TaKCUMOTHU
3apypuil TEXHUK Taa0upiiapra HIUIATHII Ba YHH Ha30paTUHU OJIMO OOpyBUM
miaxciap KupuTHIaIu.



MabMypHsIT XOAMMIAPUHUHI XaB(CHU3 Ba COFJIOM MHII IIAPOUTIIAPUHU
TAlIKWI KWIAII Tajabiapu Xamja MaxOypusTiapu IIyHJIAaH MOOpaTKu, yiap
XaB()CU3IMKHU TAabMUHJAII JaBJaT CUECATH Ba YHU CY3CH3 amalra OIIMPHIL
JaBiaT Ba XaJK MaH(aaTIapuHU SXIIU TYIIyHTaH Oyiunuiapu, xaB(cu3 MexHat
[IAPOWTH TAapTUOMHU cakjail OWIMIUIApW, HIMYIIAPHA MEXHAT HHTH30MHHU
CakJjall Ba UINTa parOaTIaHUI, Wl YHYMHHH OIIMPHII JapakaCMHU OWp Heuya VH
WU OJIIMHIAH Kypa OMITyBUM IIaXC OYJIMILIM JIO3UM. YHJIAH TalIKapyd MabMypUST
3MMMacura KJIaTHIaUurad MaxOoypusTiap acoOCUHH, UITYUIap OUIaH MabMypUST
ypracuaa Ty3wiIaguraH MeXHAaT OuTtuMugup. MexHaT OUTUMHUHM —TY3HII
MaXOypusSTH ~ Y30ekucTOH J[aBTaTMHMHT MeXHAT Ba3UpIHTH TOMOHHJIAH
Oenrunanran OynuO, KOHYHHUST cudaThaa KyWugaruua TaxJIml KAJIHHAIM.
WNuruunap MabiyM MyTaxacCUCIMKIapu Oyinya OelruiaHral HIUIapHH, Yoy
KOPXOHAaHUHI MYKM TapTUO KOMJAJapura puosl KWITaH Xojjaa OaxapHIlHU
TabMUHJIAII, MABMYPHUAT ¥3 HaBOAaTHa MEXHAT KOHYHJIAPU acoCHAa Ba Kamoar
OuTUMHUIa Ky3la TYTWITaH MabMypUSATIa TETHLUIM MaXOypUATIapHU CY3CHU3
Oa)kapUILIHU Y3 3MMMacura oJiaju.

Nya — iypuriIap yrkasuim Ba HINYUIAPHHA XaBdcu3
HLLIAII YCYJLJIAPUTa YPraTuil

FOxopu manakanu myTraxaccuciap Tal€piail Ba caHOAT KOpXOHalapuaa KacO
KaCaJUIMKJIapy Ba >KapoxaTjaHuINra oJu0 KelaguraH OMWJIApHU OyTyHJan
UVKOTHUIII caHOAT KOpPXOHAJIapu paxOapiapu oJiiura KyHuiarad acocuil Basuda
XucoO1aHaIu.

Xo3upru 3aMoH ()aH Ba TEXHUKACUHUHT YCHUIIM SIHTUIAH STHTM TEXHOJIOTHS Ba
MalIuHa-MEXaHU3MIIAPHUHT KOPUH ITHIIUIIY, UIIA0 YUKApHUIIIa UIUTAETTal Xap
OWp XOJMMHUHT IOKOPY Majlakajiu, TeXHUKa KOHYHJApUHU TYIIyHAJIUTaH Ba yHTa
amMan Kwilaaurad OynumiapuHu Tanad Kuwiaau. XO3WPrd BakKTIa WITYUIIAp
xaB()CU3IUTUHYA TabMUHJIAII OOpacua KaH4aJaH-KaH4ya TaBCUsHOMAasap, KOuja Ba
HOpMaJiap MWIUIA0 YUKWIraH OYIuIIMra kapamaciaH caHoaT KOpXOHalapuia
O0axTcu3 xoAucalapHUHT OyTyHial WYKOIMO KETUIIMHU TabMHUHJIOBUM IIAPOUT
MaBXYyJ dMac.

byHIaH Tamkapy caHOAT KOPXOHAJIAPUHUHT XUJIMA-XUJUIUTH, XaTTOKH MabllyM
OMp KOPXOHAJa XaM WU IIAPOUTH OUp-OupHra yXIan UKKUTa HEXHHU TOIHUII aMpH



MaxoJl SKaHJIUTH, YMYMHUH CaHOAT KOpPXOHalapy XaB(QCU3IUTHMHU TabMUHIIOBYH,
TapTUOra COJMHIaH peuent uiuiad yukapuil MyMKUH 3mac. LllyHuHr yayHn xam
Xxap OWp caHOAT KOPXOHACH Y3M y4yH MEXHATHH MyXo(as3a KWIHII Ba MEXHAT
XaB()CU3IUTUHA TabMUHJAINITA KapaTHWITaH WHCTPYKTAXKIAP CUCTEMAaCH TAIIKHIT
KWIMHTaH Ba Oy CHCTeallap WIMYUIAPHUHT XaB(QCU3IWTUHU TAbMHHIIOBYU HIII
YCYJUIApUHU YpraTuil OWiaH UITYMHUHT MEXHAT XaB()CHU3IUTMHU Cakjall dyopa-
TaIOUpIAPUHU XaM V3 UUUTa OJIajIu.

Wy - iypuKIapIapHu acocaH TYPT rpyxra 6yam6 Kapamr MyMKHH: 1) KEpHII
Wyn - wypukmapu; 2) Wil KOWHIArH WY - WYpHUKIapw; 3) BaKTH-BAKTH OWIIaH
VTKa3umaguran uyn — uypukiap Ba 4) pexxajiaH Tamkapy uyin - iypukiap.

CaHoar ;kapoXaTJaHUII Ba KacO KACAVIMKJIAPUHHUHT YPraHuil ycyJiapu

CaHoaT KOpXoHajapuaa OaxTcH3 XOJHCaJapHU Ba OaxTCHU3 XOAMCaJIapHU
KEeJITUPUO YMKapyBUM XaB(JIM XOJATIapHH Ba OaxTCU3 XOAUCATAPHUHT KEIHO
yuKMIIdra cabad OymaauraH OMWUIAPHM AaHUKJIAIl YyJIapHU MHYKOTHIN Yopa-
TaAOUpIIapUHU KYpUIlra KapaTuiarad. by uiap acocaH OKWJIOHA UII yCYJIapUHU
Kyiam, OaxTcu3 XoJuca Ba KacO KacCaJUIMKIAPUHUHT KEIMO YMKUIIUAAH XOJIH
Oynanura Wil MapOUTUHU TAIIKWJ KWINALI XUCOOUTra amalira OIUpUIIaIu.

baxtcu3 xomucamap cababnapyHU aHUKJIAIl y49YH acoCaH MKKH YCyJaaH
dbolnananuIaIm.

1. Craructuka ycynu. by ycynm 6axTcu3 XoaucalapHUHT YMYyMHUH CTaTUCTUK
xucoOra OJMHTaH CaHOAT YKapOXATIAHUIIHUHT MaTEepHAITIAPUHY TaXJIHJI KAJTUIITa
acocojaHrad. by ycyn caHoar xapoxaTJIaHWIIW TaxJIUJ KWJIUII YYyH acOoCHi
MaTepuan OyIWIgaH Tamkapu, 0aXTCH3 XOAMCATAPHU KaMAaWTHPHUIN Y4yH dopa-
Taa0upiap KYpull y4yH aMaivii MabiymoT Oepaau. by ycyn Ounan caHoar
KAPOXATIAHWIINHA aHUKJIOBYM dYacToTa KOd(QPHUIMEHTH Ba KapOXaTHUHT
OFUPJIATH  KOD(DPHUITMEHTUHUHT YpTada KYpPCATTHUWHU OJIMII HWMKOHHUSTHHHU
oepanu.

CratucTuka yCyJauHW MKKHMra OynuO Kapaml KaOyn KWiIMHraH:Oynap rpymnmna
yCYJH Ba Tonorpadus yCyauaup.

['pynna ycymu. CTaTHCTHK YCYJHHUHT TAapKHOWA KHCMHU XHCOOJIaHAId Ba
0axTcu3 XONIMCAJapHUHT OWp XWJI [IApOWTIapAa Ba aupuMm Oeiaruwiapu



OwtaH(MacajaH BaKTH Ba COIUP OYJTraH oK, 0aXTCHU3 XOJUCAHUHT XYCYCUATHHU
Ba X. K. )rpynnananran Xomijga, TaKpOPJIAHWINMHHA AaHHUKJIAINl HMKOHUSTHHU
oepanau.

Tonorpaguk ycyn. By ycyn xaM rpynna yCyJaMHUHI KYpUHHUILIapUIaH Oupu
O0ynuO, Kyluaaru xojuiapja KyJUIaHWIaAW:TPYIa yCylIua KEATUPUITraH 0axTcu3
XOJMcanap XakuJIard MabIyMOTJIAapHU Xap XWil [MapTid Oeinruwnap OwiaH
oenrunab(macanan, (H-UM), wm yyackamapuHUHT TuTaHWaa OaxTCH3 XOuca 103
OepraH »xoillapra Kyiwi1 4MKWiIaad. by ycyiga MabiyMmM WO ydacTKanapuaa
0axTcu3 XOAUCAIAPHUHT TAKPOPJIAHUILN XaKU1a KyprasMail MabIyMOT OJIMHA/IH.

HNmiad YUKaApuIl MUKPOUKJIMMHUHUHI TITUCHUK HOPpMaJiapu.

Nmna®d 4ukapuill MUKPOUKJIMMHU  HOpMallapy  MEXHaT XaB(CUBINUTU
crangapmiapu cuctemacu "W 3onacu mukpouxiaumu" (I'OCT 12,1005-76)ra
acocaH OeJTWjaHraH. YJap TUTHEHUK Ba TEXHUK HWKTHCOJIUM Herusiapra
acoCJIaHTaH.

CaHoaT KOpXOHajapu XOHAJAPUHUHT XapakTepw, Uwi1 ¢acuiapy Ba Ul
Kareropusicura kapad, yiapjaru Xxapopar, HUCOMi HaMJIMK Ba XaBO XapaKaTUHUHT
UIII JKOMJIapU YUyH pyXxcaT 3TWITaH HopMajapu OelrujaHraH.

W kateropusiiapu Kyiugaruya OeNTHIaHaId:CHTUI )KUCMOHUN unwiap (1
KaTteropus )-yTUpuO,TUK TypuO €ku 1opulll OusiaH OOFJIMK XoJija OakapuiiaguraH,
OMpOK MyHTa3aM >KHUCMOHUH, 3YpUKHUII EKU IOKJIApHU KYTapuIIHU  Tajad
KuiMaiiauran unuiap, Hepr ust capdu coatura 150 kkan (172 XK.C) Hu Tamkui
3Taau.  byHra THKYBUMJIMK KOPXOHAcH,aHUK  acO00CO31IMK Ba 11y Kalu
KOpXOHAaJIap KHUPAIH.

Vpraua orupmukmaru sxkucmommit wumiap(l1  kareropusi)-coarmra 150-250
kkan (172-293 K.C) sueprus capdnanaguran (aonuar Typiaapu kupaau. byHra
nouMuil ropuil Ba orup Oynmarad (10 kxr raya) rokJlapHu Talldil OujaH OOFJIUK
Oynran wnuiap kupaaud. MacanaH, HUFUPYB-TYKUIT HWIUIApH, MEXaHUK-UHUFYB,
nanBaHJIall LEeXJIapyuIari UIiap myjiap XyMJIacuIaHIup.

Orup xkucMonuid unmap (111 kareropusi)-myHTazaM >KUCMOHHUI 3YPUKUII
xycycan orup wokigapau (10 Kr maH OpTHUK) MyTTacuia OWp >KOWIaH MKKWUHYA
JKOMTra KY4upHIl Ba KyTapull OwiaH OOFnuK wunuiap kupaau. byHma osHeprus



cappu coarura 250 kkan (293 XK.C) nman rokopu OVnaau. bynnpait wumuiap
TEMUPUYNIINK,KYIOB Ba OOIIIKa KaTop Iexapaa Oakapuiiaim.

CaHoaT KOPXOHAJIAPUHY IIAMOJJIATHII

NHcoH XaéThaa XaBOHHMHI aXxaMHATH JKyda Karra OynuO, YHHMHI KHUMEBUUI
TapkuOH, (UMK XyCycUsATIapu TapKuOWga Xap XWil MOJJAJIapHUHT OYJIWIIH,
XaBoJaH Hadac onub, MEeXHAT KWIAETraH KUILIWIAp YYyH KyAa MyXuM. UyHKH
XABOHUHT TO3aJIMTY UHCOH CAaJOMATIMIMHU CAKJIOBYM MYXUM OMUJI XUCOOIaHAIH.

Ep armocdepacu Kypyk XaBo OWIaH MabiyM MHUKJIOpPAArd CyB OyFJIapUHUHT
apanammMacuiaH Tamkwi Tonrad. Kypyk atMocdepa XaBOCHHUHT Tapkuou 78%
azor, 20,9% xucnopon, 0,93% apron, 0,03% kapOoHAT aHTeapPUIU Ba KaM MHK-
JopJia rejauil, HEOH, KPUIITOH Ba OOIIKa rasyiap Oyiau0 mryjaapaaH MHCOH YUYYH DHT
3apypu XaBO TapKUOWAaru KUCIOPOAHUHT MaBKyAJIUTUIUD.

XaBo X0JlaTh YHUHT OOCUMU, 3UUJIUTH, XapOpaTh, a0COTIOT HAMJIUTH, HAMJIUK
CUFUMU, HUCOUM HAMJIMTH, UCCUKJIUK CUFUMU Ba OolIKayiap OuiaH OeruiaHaIu.

Kopxonanapnaru nnuiad ynkapuin OMHOJIapUAa aXpaind YMKaETraH Xap Xui
3apapid MOJJAJApHM IIAMOJUIATHII Mynu OwuiaH To3alnaHuO, 3axapiaHUIl Ba
KacOWii KacaJTaKJIapHU OJAVMHY OJIMIIra SPUILUII MyMKHUH XUCOOJaHAAH.

[Mamommatumr  vnuiad  YUMKapuil — OMHOJApUAArd  XABOHM  Keparuya
AIMAIITUPUIIHA TabMUHJAII OWJIaH OWp KaTopja, MIUIOBYM XOJUMIIAp Xam[a
TEXHOJIOTHK >Kapa€HHUHT OOPHUIIM YUYH KyJlall IIapoOuUT spaTaiu.

XaBOHMHT XapakKaTJaHUWII yCyJdura Kypa MIaMOJUIATHUIIN HWKKH Typra
OYIMHaIH.

Tabuuii maMmoruiaTuil ycynaujaa, OWHOJIApra XaBo aJIMallTUPUII TaOuuil
Kywiap, TPaBUTALIMOH MCCUKJIMK Ba MIaMOJI OOCUMH TabCUpPUJA KUPAIU Ba YMKUO
KETaJIu.

Cynbuil (MEXaHMK) IIAMOJUIATHII YCYJWJa 3Ca XaBO AJIMAIUTHUPHUIILL,
OuHOMapja YpHaTWiIraH cypub oJiyBuM Ba y3aTHO OepyBUM MEXaHHK
nramoJuIaTru4iIap BocUTagapu €1aMuia aMmanira OlupuiIaaf.



CaHoaT KOPXOHAJIAPUHY €PUTHII YCYJJIAPH

Epyrnuk manOanmapura HucOaTaH CaHOAT KOPXOHANAPHMHU EPUTHIN HKKH
ycynza:

1) tabumii kyém Epyrmmru épaamuaa Eputum (OyHma KyE€m TapkaTaéTra
HypJaH TYFPUAAH-TYFpU (Qoiananmwiaan €ku KyE€m HYPUHHMHT TabCHpPHUJIA
EpyFIIUK TapKaTaéTran OCMOHHUHT TudPy3us Epyrnuruaan donanaHuiaam);

2) kyém €Epaamuna EpUTHIIHUHT WII0XKH OYiaMaraH caHoaT KOpXOHaJapu
XOHaJIapHU Ba Ky€ll OOTraHAaH KeWHH YMyMaH caHOAT KOPXOHAJIAPWUHU DIIEKTP
HypJiapu épaaMujia CyHbUH EPUTHUIL WYIM OMIIaH amara OIIupHIIaIn.

Tabuuit Epyrauk Y3MHUHT Oapya XyCyCHUSITIIapy OWJIaH CYHbUU EPUTHIMILIAH
KeckuH ¢apK Kunaau. Tabuuil €pyriauK WHCOH KYpHWIIl OpraHjiiapu Ba OOIIKa
Gbu3HONOTHK KapaCHIIApHUHT OOpUIIM Y4yH 3apyp Oynran ynpTpabunadiia
HypJapra 0oii Ba Oy €pyFiauk OuiaH EpUTUITaH XOHAIapa UIUIAII KY3 YUYH KyAa
doitnanu. Tabunii Epyrauk EpUTUINII 30HACH OYilnad Oup TEKUC TapKaiau.

CaHoat KOpXOHaIapuHU TaOuui EpyFiIMK OusaH EpUTHUIL €H TOMOHJAH Maxcyc
KOJIUPWIraH OWHalap OpKaJd, XKyJa KaTTa CaHOaT KOPXOHAJIAPUHUHI IOKOPHU
TOMOHMJIA Maxcyc KOJIAUPWITraH oHHanapu-(ppamyrasap Ba Oy HMKKH XOJIATHU
KOMOMHAIIMA KWITaH X0JIa aMajira OIINPUIAIN.

CyHpuil €pUTHIL CAaHOAT KOPXOHAIAPUHUHT OMHOJIAPUHU YMyMaH Oup Xuijaa
EPUTUII-YyMYMHM EPUTHUIN Ba YMyMHW EpUTHINTAa KylIMMYa pPaBUILAA WII
KOMIIapUHU Maxcyc €pUTUII OMJIaH KYIIMO KOMOMHAIUSIAIITUPUITAH €PUTUIIHIL
yCyJuiapu €paaMuia aMajira OLMPUIIAIN.

CaHoaT KOpXOHajJapuHM (akKaTTMHA WO SKOWJIapuaard EpUTHIMIL OuiaH
KaHOATJIAaHWIITa MYTJIAaKo pyxcar sTwiMaiiau. CaHoaT KOPXOHAJIAPUHHUHT
XOHAJIapu OWp TEKUCIAAa YMYMHH EPUTUIUIN YCYIW OWIaH EpUTUITAH OYiIuIm
mapt. bynaa 0aw3u Oup >xoiapja MabiyM MUKJIOpPJA OMIMPUITaH €K KUCMaH
KaMaWTHUPWITAH XoJlaTjiapra WyJl KyWWiIaaW, JIEKMH Xap KaHJah XoJia Xam
YMYMHI CaHOAT KOpPXOHAJapd YYyH CaHUTapusi TanaOJapvHU KOHJIWPAJAUTaH
EpUTUIIMII OYIUIINTA SPULLIUII KEPAK.



TuTpamHMHT 0JaMra TAbCUPH, TUTPAIIHUHT HOPMAJIapH.

Tutpam ymymuii Ba KMCMaH OYIUIIM MyMKHH. YMyMHUH THTpaIlija WHCOH
OpraHM3mMu OyTyHJIall TUTpall Tabcupuaa Oynaau, KUCMaH 3ca HHCOH
OpPraHM3MHUHMHT 0ab3u OUp KHCMJIApUTMHA TUTPAIl TabCUPHUra TyIIagu. Y MyMUi
TUTPALITa TPAHCIIOPT BOCUTAIAPUHU OOIIKapyBUYMIIAp, IUTAMII CUCTEMAJIapUHU, I0K
KYTapuIl KpaHjapu Ba OOIKa BOCHUTaJTapHU OOIIKapyBUYHIIAD YMYMHM THUTpaIl
TabCUPH OCTUIA OYIaaH.

Kucman TuTpam Ttabcupura KyJjaja WIUIATHIAIATaH JJICKTP Ba ITHEBMATHK
Kypuimanap ounan unaérraniap (Kynaa CHILTHKIAN HIUIapUHA OakapaauraHl
BOCHTANAp, JJEKTP JAperuiapu, OCTOHHM MUOOaToBYM BHOpaTopiap Ba X.K.)
Tymaau. KynuHaya uidunap xap UKKajia TUTpall TabCcupuaa 0yaau.

Ymymuit tutpamauar 0,7 ' 1aH KU4uK OYIrad yactoTajiapyd yMyMaH TUTpaIl
KacaJUTUTUra oJu0 Keiamaiau, aMMo OyHJall 4YacToTajaru TUTpaluiap JEHTU3
TYJKUHIApU CUHTapu OYJIraHiurud cababii, JEHTU3 KacaJUIUrura o0 KeIHIId
MyMKUH. ByH1a ojlaM WYku OpraHjapyuHUHT MyBO3aHATU OY3WIIHINU Ky3aTHIIA]IH.

NHCOH OpraHM3MHUHUHT ACsIpiid XaMMma KHCMIIapuja Xap XWJ 4YacToTajaru
TUTpaluUiap MaBxyz. MacanaH, onam 6oy, OYiftHH, IOpaKk KUCMJIApU TUTpaliap
cucTteMacu cudaTuaa Kapalulli MyMKHHKH;, Oy ¥3ura spamia OFHpJUKKA dSra
Oymu0 TPY)KWHACHMOH BOCHTaNap €paamMuja TUTpaIUIap BYXYyJAra KEITHPaTd Ba
Oy TUTpanuIapHu CYHIUPHINTA XapaKaT KWIYBYM KapIIWIUKIAp TPYMIaapy Xam
MaBxya. Arap Oy THUTpPOBYM KHCMJIapra TalIKapuaaH XYW NIy 4YacTOoTadard
TUTpAIUIap TAbCUP KypcaTca, OpraHu3MIa Pe30HAHC BYXKYATa KEIUIIN MyMKHUHKH,
Oy TuTpamHu Oup Hewya YH maprta opTuiura oiud kenamu. by sca ¥3 HaBOartuma
OpraHu3M KUCMJIApU/Ia CUJDKUIIHU BY)KY/Tra KEITHPATIH.

Macanan Tuk TypuO unuiarasja oo, enka, OYiUH Ba yMypTKa KUCMJIAPUHUHT
tutpamu 4-6 'l HE TAIIKMI KAnamgd. YTUPHO WIUIaraHaa OOIIHMHT ejKara
HucOatan tutpamm 25-30 'l HY, KYMTYWIMK WYKW OpTaHJIapHUHT TUTpaIu 6-9 I'i
aTpoduna Oymanu. Xyaam NIyHaal 4acTOTaard TUTPAIl TabCUPHUTa TYIIHII KaTTa
acopatiyiap kenud yukuimra cadbad O0ynanu, 6ab3aH MEXaHUK KapoxaTiapra 0o
KEJIUIITH MyMKHH.



MamuHa Ba arperarjiapaa TATPAIIHUKAMAUTHPUIN yCYJIapH

TutpamiHy KaMaWTUpUIl dYopa-TaAOUpIapUHU OeNruiaml, MAallMHACO3JIUK
CaHOAQTMHUHI ~ acocu  OyiraH  MAalIMHACO3JIMK  LEXJapuHU  OyTyHiai
MeXaHU3alMUIALITUPUII Ba aBTOMATIAIITUPUIIHN YHYTMarad XoJjjaa ojJud 6opuii
Kepak. UyHKM TUTpall TabCUPUHU OyTyHJIAll MYKOTHILIHUHT OMpJaH-OUp yopacu -
OyTyH TEXHOJIOTHSIHM aBTOMATJIAIITHPUII Ba TUTpAll 30HAJIApUra OAaMIIAPHUHT
KUPMACIUTUHU  TabMuHmamyup.  YyHku  nexmap  macodaman  TypuO
OOLIKAapuJICarMHa, TUTPAll HIIYUTa TabCUP KYpCaTMACIMIA MYMKHUH. XO3UpPTU
BaKT/Zla AaBTOMATJIAIITHPWIMAraH MIUIA0-UMKAPUII Yy4YacTKaJlapuaa TUTPALIHA
Kyluaaru kaMauTupuil ycyjuiapuaad Goigananuiaiu:

1) Tutpamnu axpannd YMKaéTrad MaHOan1a KaMalTUPHILL
2) Tapkanumn iyauaa KaMan TUPHILL

3) Maxcyc MII IIapOWTH TAIIKWI KAJIUII WYIH OWJIAH TUTPAIITabCUPUHU
KaMaWTHPHILL.

4) Hlaxcuii myxodaza acinaxajiapujas (poii1anaHuiil.
5) CofoMyIalITpHIN Yopa-TaOupIIapuHu Oeruiarl.

butra spkuHIUK qapa)kara sra Oyirad cucreMa TUTpall TeHITIaMaCUHU TaXJIuI
KWJTUII XyJiocacu cuaruaa TUTpaIira Kapi KypalrHHHT KyHuaard ycyJuiapuaan
doilnalaHUIIMyMKHH :

1) Turpam axpanud uyuka€Tran maHOaWra TabCUp KYpcaTHIN Hynu Ouiad
KaMauTHPUILL;

2) Pe30oHaHCPEKUMHUHYN WYKOTHUII MEXaHW3MHUHI OKUJIOHA MACCACUHM TaHJIaIl
Wynu OwiaH €KUM TUTPOBUYM CHUCTEMAHUHT YCTYBOPJWIMHU OLIUPHILI HYyIn
OuslaHaMasra OUIMPUIIA TN,

3) BuOpoaemndupnam ycyid TUTpall >SHEPrUsCMHU OOLIKA Typaaru
SHEprusiapra aiJaHTUPHUIL XMCOOUTa amara OIPUIA/IH.

4) TuTpallHy IMHAMUK CYHAUPUII - OyHJa cCUCTeMara TUTPOBYU TasiHY OpKaJIu
MabIyM Kyd KYWMII HaTWKacujia, TUTpAIIHU (PyHIAAMEHTra YTMaCIUru
TabMUHJIAHA/IU.



5) MamuHa 3ieMEeHTIapd Ba KypUJIUII KOHCTPYKIUPJIAPUHU Y3rapTUPHUILI
¥y OusiaH KaMauTHPUIIAJIH.

['OCT 12.4.046-78 ra acocan TuTpaimgaH Myxodazanaml ycyjulapu acocaH
TUTpall aXpaaud 4MKaéTraH MaHOara TabCHp KYpCAaTHUIN HATHXKACKUIA TUTpaIl
napaMeTpjJapuHd KaMaWTHpHUII YCyJd Ba TUTpPAlIHU TapKalIWIl MHylIujaa
KaMaWTUpuIl ycyimapura Oynmu0O kapanaau. by KeluHrum ycynra oKopuia
KeJITUpWITaH 2, 3, 4 - ycyjuiap KUpaJy; IIYHUHTJEK YHra TUTPAIIHUA HU3O0JISIUS
KWW Ba IMIaxcui Myxodasza aciaxaiapuHu KyJJIalTHIXaM KAPUTHIT MyMKUH. By
yCyJUIapHU KYJUlalll TUTPALIHU KeITUPUO YMKApYyBUYM Xap KaHAal Kydjap acocuaa
oynraHaa xam spanau.

LHIoBKMHHUMHT 3apap/IMTabCUPHU, HOPMAJIAPH.

[IToBKMH napakacura Ba XapakTepura Kapal, NIOBKHUHJIAP OJlaM OpPraHU3Mura
Xap XWJI TabCUp KypcaTaad. YHUHI TabCUP JAapaKaCMHHUHI Y3rapUIIUra
IIOBKUHHUHT TabCUP JABPH BAa OJAAMHUHI IIAXCUM XYCYCHATIAPH XaM MabllyM
posb YitHaiinu. IllyHMHT y4yH XaM IIOBKMH XamMMa Y4YyH OHp XHUJ TabCUp
KypcaTtaau 1e6 Oyamaiau.

VYHua karra O6ynmaran moBkuHiap (50-60n1b) xam mHCOH acab cuctemacura
Ce3UJIapiid TabCUp KypcaTaau. AMHHUKCA OyHIal MOBKUHJIAPHUHT TabCUPU aKJIUN
MeXHaT OWJiaH IIyFyJUIaHyBYWIAp/Ja KYTIPOK ce3wnanu. byHnan tamkapu OyHiai
MIOBUKUHJIAPHUHT TabCUPU Xap XWJ oJamia Xap xui Oynanu. bab3unap OyHmai
IOBKUHJIapra MYTJIaKo axaMusT Oepmaiaunap, Oab3uiap dca KECKUH
acaOuiiamaay.

byHIaili MOBKMHHUHI TabCHpP KypCaTHUIIM OJAMHHMHI €EIIWIa, COFJINFUTA Ba
OakapaJUraH UIWra, kadustura Ba 0011Ka oMuIapra OOFJIuK,.

[ITOBKUHHUHT 3apapid TabCHUPH, IMyHUHTICK JTOWMMHUN IOBKWHJIApIAaH
dapkauIurura, MacajlaH MyCHKa TOBYIUTIApH, OJaM CY3JamraHiard TOBYIIapra
oJlaM MyTJIaKo Oedapk Kapaiau, XyIad M1y Japakagard OeroHa IMIOBKUHIAD YHH
acabuiammuInra oaud Kenaau.

Mabnymku, 6ab3u OUp KUJIIUN KacaJUTMKIIapra YajJuHraH OeMopiiap, MacajaaH
KOH OOCHMH, HWYaK Ba OIINKO30H sIpacM Ba 0ab3u TEpU KacajuIMKIapu, acad
KacaJTMKJIapy OWJiaH OfpuraH OeMOpJapHUHT MEXHAT KWJIUII Ba JaM OJIHII



peXUMIIapU yMyMaH Kacaliuk Tydaiim Oy3unran OVnaau. bynmailt kacammap
y4yH OpPTHKYa IIOBKMHHUHT OYJIMIIN YJIAPHUHT HUXOAT Japa’kaja TOJIMKUIIUTA
oJIn0 Kenaau, arap Oy MOBKUHIIAP TyHJapja OyJica, OFUp acopaTiiv KacaJlJITapHUHT
KenmnO dukuImmra cabad Oymamu. Arap MOBKWH Aapaxkacu OyHmail xoiapnaa 70
nbra Tenr Oynca, y OyHmail TOJWKKaH OeMopiap OpraHu3Muja (HU3UOIIOTHK
Y3rapunuiap comup Oynummra oaub KelWIIM MYMKHH. EII Ba COFJIOM ojgamiap
y4yH OyHJlail IOBKUHJIAp OyTyHJIal 3apapcu3 JEHUIl MyMKHH.

Arap moBKuH gapaxacu 85-90 nbra erca, OyHJail 1IOBKMHJAH Xap KaHaai
UNUTAETTaH OJAMHHWHT OWPUHYM HaBOATAa FOKOPH YacTOTagard TOBYIILUIAPHU
DIIATUIN KOOWIHMSATH cycasau. Kydnu WIOBKMH OJaM COFJIMFWra Ba HIIJIAII
KOOWIIMSATUTA KECKWH TabCHp KypcaTaaw. bUpWHYMIAH, SIIUTHIN KOOWIHATH
nacasijid, y30K BaKT Ky4wIH IIOBKWH TabCUPHUA UIILIAII TOJUKUIITA, OedapKInKKa,
IIYHUHTAEK Kap Oynumra onubd kemanu. byHpaaH Tamkapw MIOBKHMH TabCUPHIAH
OBKAT Xa3M OYJuII kapa€Hu Oy3uiiaJu, NIKU OpTaHyIap XaKMH y3rapai.

XaB(CU3IUKHUA TABMUHJIALI BOCUTAJIAPH.

KopxoHamapyia wnuiaTunaadral MailvHa Ba MeEXaHU3MIIApra KyWuJlaJIuraH
accocuil Tanabsap, yJapHUHT WITYWIAPD YUYH XaB(QCHU3JIMIY, WILIATUIIA TUIINK
Ba MyCTaxKaMJIMTW Ba MIIUIATUIIHUHT OCOHJIMTUA OWiaH OenruiaHagu. YJIapHUHT
XaB(CUBINUTY CTaHIapTIap TU3UMIIApH OMJIaH OeNTHIaHaIu.

MammHa Ba MexaHU3MJIApD XaB(QCU3JIMIMHU TabMHUHJIALL yYyH YHH
JolMxanamnia KaHjaal Ml Oa)kKapuIIMHU XUcoOra ojraH Xojja uil Oa)kapyBuu
KHUCMJIAPUHU SKOWUJIAIITUPUIITHU MX4YaM YCYJUIAPUHU TOIHUII, YHTA MIaKJI OepuIll Ba
Myxo(haza KATUII KypuIMaJapuHU KOMIAITUPHUII OuiaH Oupra onud Oopuiiaau.
Mammunara ypHatuinrad Myxodaza BOCHTaJIapu YHUHT acOCHWA KHUCMH OWJIaH
yitrynnamm0 kerum kepak. Illynm xucoOra onum Kepakku Myxodasza
BOCUTANapyu WJIOXKH OOprYa KYIPOK MacajalapHUd €4yulIra Xu3maT KHJICHH.
MacanaH CcTaHOKKa VYpHATWIraH XaB(CHU3JIMKHU TabMHUHIALI KONKOKJIApU
dakatruHa xaBuu KoWnmap TYcuru OYiAMO KoiMmacaaH Oalkd IIOBKUHHU
KaMalTUpyBYM BocHTa OYynuO xu3maT KwicHH. byHra Mwucon Tapukacuaa
acOoo0yapHM dYapxJaml KypuJIMacMHU KypcaThil MyMKuH. ByHnma wapXHMHT
XaB()CU3IUTUHA TAabMUHJIOBYHM KypuiMa OMp BAKTHUHT Y3ujaa miaMoi Epaamuia
yapX KUPUHIWJAPUHM  YWKapuO ro0opuinra MyJ/DKaJUIaHTaH — Maxauidi
[IaMOJUTATHIN Ba3u(aCUHU XaM Oakapaiu.



XaBpWIMK Japakacu OKOpU OYiraH »Xuxosiap, MacajlaH, 00CHUM OCTHIa
WIUIATUJIQUTaH  KO30HJIAp,  KOMIIpeccopilap, Hacocjiap Ba  Oolikanap
unuiatuinaérranaa ['ocroprexHag30pHUHT Maxcyc TajgabiapuHu OakapuIy MapT.

MabIyMKH caHOAT KOPXOHATapH MalllHa Ba MEXaHU3MIIAPH AJIEKTP TOKUHUHT
acoCHil MCTeBbMOIIUIIAPH XUCOOIaHaTu. by ymapHUHT SJIEKTp TOKH TabCHUPUHHU
HYKOTYBUM JJICKTP XaB(CHU3JINTH MacalajJlapuHU Hazap/ia TYTUII KEepaKIUTHHU
Tako30 Kwiagu. lIyHuHraexk mex yuacTKajlapuaa YpHATUITaH CTaHOKJIap
AJIEKTPOMATHUT TYJIKUHJIAPH, PAANOAKTHB MOIAJIap TabCUpHUAA OYIUIIN MyMKHH,
anbatTa OyJapaaH CakJIaHHUII Y0pa-TaaOoupIapyu KYPUIUIIH ¥3-Y3uaaH MabIyM. by
3apapiuKiIap Ba XaB(QUIM XoJIaTiapra XaBO MYXHTHHHU 3apapliaHTUPYBYM Ba
udiocaoBun OyF, YaHTJIap Ba ra3jiapHU XHUCOOTa OJIMII Kepak Oy Jiaiu.



XVJIOCA.

DJeKTpodHepreTka Y30eKHCTOH PecrmyOmmkacy HKTHCOAMETUHUHT Oa3aBHiA
COXaCH XMCOOJIaHaM Ba MyaiisiH WIIDIa0 YMKAPHII Ba MIMHKA-TEXHHK MaHOaWra sra
OY1m0, YHUHT PUBOKIIAHUIIIATA CAIMOKJTU TabCUP KypCcaTaH.

Oxupru inwmapaa Y306eKkucToH nyHénard HedTh Ba ra3 MIUIA0 YHKApyBUH
HUPUK CAIOXUATIM JIaBIaTJIapHUHT YHIuUTUra kupaau. 1997 vungan Oy€éH xap Huim
Mamiakataa 50 Mpa. M° ras Ba 8 MIIH. TOHHA He(Th MILIA0 YuKapminO, MycTaKm
Japmarnap XaMIyCTiaurd Mamjakamiapy ypTracuJa WKKMHYM Ba TYPTUHYU
YpUHIapHM Sramad KenMokaa. I'a3 Kasum® ommm 6yitmua Y30ekucToH ayHENa
CaKKW3UHYH YPYUHHU dTajuTaiiy.

Mapkazuii Ocu€ MuHTaKacuga Y30€KHCTOH DJHEPreTUKacH JHI HOKOpU
castoxusrra sra. Oxupru 30 v nuuaa pecnyonukana 55-60 mupa. kBT coar anekTp
SHEprus Uiwiad YMKapuiInvo, Uu1ad YMKapuUIll KyBBaTH 3 MapTajaH Kymra yCcras.

Vpraua xankapo ymgopnapaa Y36eKNCTOHHIHT MAPTIIH SKHIFU 3aXHPacH y31ra
XO0CCaJIoXusiTra ara 0ynuo, TaxMuHaH 14 MuIpjl. TOHHAra sSIKMH IIapTJId EKUJIFUTA 3ra.
AcocliaHrad  yIJIeBOAOPOJl 3aXMpPACMHUHT XaXMH, Y30ek doiinanmm Kaszuima
KOHJIapuJia, ypTava, AyHE maciTabuaa xucoOnarannaa, 594 muH. 6appens HeTh Ba
1,9 Tpnn. M° rasra TeHr.

IlyAn TabKUWLIAII MyMKHHKH, Y30EKHCTOHJATH SHEPIUS DEeCypClapHHIHT
YMYMHUH UCTEBMOJ OallaHCH OXUPTU VH Muka Tabunii ra3 84—87 dous, mazyt —
11-8 dous Ba kymup — 3,54,4 GousHu Tamkwi ITMOKIA. Kypunubd TypuOamkwy,
CKWIFM DJHEpPreTHKa OallaHCH IaKIWAa SHepreThka XaB(cusnurd Ttanadmapura
onTUMal >kaBoO Oepmaiinu. Mabiaymkn, HedTh Ba ra3 3axupaigapu OoOIIKa
JaBIATIApaary Kabu Y30eKHMCTOHJa XaM KaMaiinG GopMoKTa, y Oup Heda VH
Wwmknapra, mwy OwinaH Oupra kymup 3axupacu 250 duingaH KYOpoK MyzjaTra
ermmmi  MymkuH. 1llyHmaH Xymoca Kwinb, OYIyHTM KYMHPHHHT —Y30EKHCTOH
SHEPreTUKACUJIarl PO MACTIUTMHM XUcOoOra OJlraH XoJJa YHU OLUMPHUII YYyH
daommk kypcarum 3apyp. 2015 innraya Oynran €KMIFU-dHEpreTHKa OaTaHCUHUHT
muBepcuuUKanusuiam  pexkacuga  kymup Kasum 11,0 ¢owmsra  erkazwiuim
OerniIaHMoK/1a.

VY30eKUCTOH BHEprusi pecypciapu y3ura erapnu Oyiaran mamiakataup. Ly
Ounan Oupra Tabumii ra3 Ba HePTh 3axXUpPATAPUHH HMCTEHMOJ KWJIHII IIyHU



KYypcaTasinTUKH, yjaap MamilakaT SXTUSKIApUHU OUp Heua YH Huuiap JaBomuia
TabMUHJIAIM MYMKUH. JlekuH Oy nmaBpra kenu0 capdiaHaérraH 3JIEKTp SHEpPrus
XaKMHU MamJlakaT/aa UKKY 0apoOap oMy MyMKUH, ssbHU S0 muipa. kBT, yHu uiina0
YUKAPUILI YYYH 3Ca AHBbAHABUU YTIICBOJAOPOUIM KaWTa TUKIAHMAWJWIaH SHEPIUs
pecypcrnapu erapau sMac. Kemaxkaxmaru 3apyp Yy3rapuiuiapHd HHOOaTtra oimo,
OYTYHHUHT Y3ugacK, SHEPrUsSHUHI KailTa TUKIAHYBYM N1e0 arairaH MaHOajlapyuHU
PUBOKIIAHTUPHUII Xakuaa Vitnad kypuin kepak. bymap karopura rugpopecypcenap,
Ky€I1l, I1amMoJ1, aTOM Ba OMomaccaniap SHEPrHsICH KUPaJIu.

Kenrycuna »sHeprusi eTkasyBUMJIapAard Y3rapuIUIapHA Xucobra om0,
Mapkasuit Ocué Xyayau Ba Y30eKHMCTOHIA aTpo(-MyXUTHH Myxodasa KHUIHII
MyaMMOCH, IIYHUHTJIEK, TAaXMHUH KWJIMHAETTaH SHEPrus HCTEhbMOJUHHUHT alHUKCA,
KUIUIOK KOWiapaa VYcuimym XucoOra OJMHCa, KalTa TUKIAHAUTaH SHEPrUsSHU
PUBOXIIAHTUPUII 3aPYPUITH ITyOXaCU3AMP.

byTtyn nyné HoanbaHaBui SHEprus TypiapuaaH (oiianaHuIra KaTra KA3UKUII
ounaupmokna. HoanbanaBuii Ba KailiTa THUKJIAQHWII TEXHOJOTUACHTA AacOCIIAHTaH
sHeprusi ManOanmapu (HKTOM), armocdepara uduocnantupyBun Mozjaaiap
YMKAPMATaHH ydyH SKOJNOTHK TO3a XMCOONAaHAmH. Y30EKHCTOH MIApOWTHIA KIYHK
THIPOCTaHIMA, Ky€ml, ImaMoil, Ouomacca pecypciiapd Ba TeoTepMan SHEpPrus
Typiapunan ¢oinananum goi3apd xucoOnaHaau. YHAAH TallKapu, Kaita
TUKJIAHAJUTaH SHEPTUsl MaHOaIapy, YeKKa, TOFJIM Ba MaBKy/ 1l SHEprus MaHOaIapuaan
y30K, Oopulll KUiMH OYJIraH TyMmMaHjap Y4YyH STOHAa HMKTUCOJAWA, OCOH SPHIIUII
MYMKHH OYJIraH SHeprusi MaHOacH OYJIUIIN MyMKUH.

MyCTaKWUIMKKa SpULIMITaH OUp MIapOUT/A, SHEPIEeTHK, IKOJIOTUK, HKTUCOAMMA
XaB(CU3IMKHU TabMUHIALI MaKCcaIuaa, IIyHUHIJIEK, EKUIIFU, SJIEKTPOIHEPreTHKa Ba
CyB Tu3UMH (aonustTuaaru ¥yirapunuiap pyd Oepud Typran Oup XoJsatria,
pecriyOnuka  3HepreTukacuHu — puBoxiaHtupuil  yuyH HKTOMpan — kenr
doiinananun, EKWFH, 3JIEKTP AHEPreTUKACH Ba CYB TU3MMUHHU MaMJIaKaTHUMHU3]a
PUBOMIJIAHTUPUIT MYyCTaXKaM OMUJI OYJIMILY JIO3UM.
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