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Fanning nomi: Fan (modul) turi Fan (modul) kodi Ta’lim tili:

“Avtomobillarining Umumkasbiy fanlar AEJET 3209 0zbek
elektr jihozlari va
elektron tizimlari”

O‘quv yili: Kurs va semestr ECTS krediti: Haftalik dars
soati:
7
V semestr—3
2022/2023 Il kurs, V, VI semestrlar (V semestr — 3

VI semestr —4
VI semestr —4)

Umumiy o'quv Ma’ruza: Amaliy mashg‘ulot: Laboratoriya
soatlari: mashg‘ulotlari:
46 -
210 60
Mustaqil ish: - -
104

II. Fanning mazmuni

O‘zbekiston Respublikasi Prezidenti SH.M.Mirziyoyevning 2017 yil 28
oktabr kuni  Toshkent shahariga faollar bilan o‘tkazilgan uchrashuvda
berilgan topshiriglar bayonining 12-bandiga muvofiq Toshkent avtomobil
yo‘larini loyihalash, qurish va ekspluatatsiyasi instituti professor-o‘qituvchilar
tomonidan bakalavriat yo‘nalishlari va magistratura mutaxassisliklarining fan
dasturlari xozirgi zamon talablaridan kelib chiqib, yangidan ko‘rib chiqildi.
Dasturning asosiy qismidagi mavzular soha korxonalaridagi mavjud
muammolar asosida shakllantirildi.

Zamonaviy transport vositalarining elektr jihozlar va elektron tizimlar
bilan jihozlanish darajasi yildan yilga ortib bormoqda. Transport vositalari
uchun mutloq yangi bo‘lgan elektron va mikroprotsessorli boshgaruv tizimlari
ishlab chiqildi va joriy qilinmogda. Avtomobillarning samarali ishlatish,
harakat xavfsizligini ta’minlash, chiqindi gazlardagi zaxarli moddalarning
miqdorini kamaytirish muammolari ko‘p hollarda faqat yuqori tezlik va
ishonchlilikga ega bo‘lgan elektron boshqgarish tizimlari hisobiga hal
bo‘lmoqda. Elektr va elektron jihozlarning yangi avlodi bilan jihozlangan




avtomobillarga texnik xizmat ko‘rsatish uchun yuqori malakali mutaxassislar
kerak bo‘ladi. Bu fan zamonaviy transport vositalariga texnik xizmat
ko‘rsatish, ularni diagnostika qilish jarayonlarini samarasini oshirishda katta
axamiyatga ega.

2.1. Fanni o‘qitishdan maqsad - Mazkur fanning o‘qitishning asosiy
magqsadi transport vositalarining elektr jihozlari va elektron tizimlari bo‘yicha
chuqur bilim berish va uning asosida avtomobillarning elektr jihozlarini
samarali hamda ishonchli ishlatish uslublarini o‘rgatish.

Fanning vazifalari Fanni o‘rganish vazifalari bakalavriatda quyidagi
bilim va ko‘nikmalarni shakllantirishdan iborat: elektr jihozlar va elektron
tizimlarni transport vositalarining ishonchli va samarali ishlatishda tutgan
o‘rni va ahamiyati; zamonaviy avtomobillarining elektr ta’minot, ishga
tushirish, o‘t oldirish, yoritish va darak berish tizimlari, nazorat-o‘lchov
asboblari va avtomobilning asosiy agregatlarini elektron tizimlarining
tuzilishi, ishlashi va ularga xizmat ko‘rsatish asoslarini o‘rgatish; elektr
jihozlarning rivojlanish istigbollari bilan talabalarni tanishtirish, ularda elektr
jihozlarini sinash va olingan natijalarga ko‘ra asosli xulosalar chiqarish
bo‘yicha ko‘nikmalar hosil qilishdir.

Ushbu fanni o‘qitish jarayonida, ma’ruza va laboratoriya mashg‘ulotlari
o‘tkazish ko‘zda tutilgan. Ma’ruzalar o‘qitishning interaktiv usullaridan
(animatsiya elementlari kiritilgan ma’ruzalarning elektron shakli, multimediali
filmlar va xokazo) foydalanib o‘tiladi. Laboratoriya mashg‘ulotlari zamonaviy
qurilma va virtual vositalar yordamida o‘tkaziladi. Fanni o‘zlashtirish darajasi
talabalarning mustagqil ish bajarish yo‘li bilan kuchaytiriladi.

2.2. Fan bo‘yicha talabalarning bilimiga, ko‘nikma va malakasiga
go‘yiladigan talablar.

Fan bo‘yicha talabalarning bilimiga, ko‘nikma va malakasiga qo‘yidagi
talablar qo‘yiladi. Talaba:

- transport vositalarining elektr jihozlari va elektron tizimlarining xozirgi
holati va rivojlanish istigbollari;

- transport vositalarining elektr jihozlariga qo‘yiladigan talablar;

- transport vositalarining ishonchli va samarali ishlatishda elektr jihozlari
va elektron tizimlarining axamiyati hamda o‘rni haqida  tasavvurga ega
bo‘lishi kerak.

- avtomobil elektr jihozlarning umumiy sxemasi va uning aloxida
funksinal tizimlarini;

- elektr jihozlarning aloxida asbob va agregatlarning vazifasi, tuzilishi,
ishlash prinsipi va tavsifnomalarini  bilishi va foydalana olishi.

- transport vositalarining elektr jihozlariga taallugli asosiy tizim va
agregatlarini tavsifnomalarini olish va tahlil qilish;

- transport vositalarining elektr jihozlarini nosozliklarini aniglash va
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bartarf qilish;
- transport vositalarining elektr jihozlarining texnik holatini aniglash va
tahlil qilish bo‘yicha ko ‘nikmalarga ega bo ‘lishi kerak.

2.3. Asosiy nazariy qism.
Fanning nazariy mashg‘ulotlari (ma'ruzalar) mazmuni

1-MODUL. ELEKTR JIHOZ VA ELEKTRON TIZIMLARNING
RIVOJLANISH BOSQICHLARI

1- MAVZU. KIRISH. ELEKTR JIHOZLARI VA ELEKTRON
TIZIMLARNI TRANSPORT VOSITALARINING SAMARALI
ISHLATISHDAGI AHAMIYATI VA O‘RNI

o‘zbekistonda avtomobilsozlik sanoatini  rivojlanishining ahvoli va
istigbollari. elektr jihozlari va elektron tizimlarning transport vositalarining
ishlash unimdorligini oshirish, yonilg‘i sarfini va atrof muhitga zararli ta’sirini
kamaytirish, harakat xavfsizligini oshirishdagi tutgan o‘rni. avtomobil elektr
jihozlarining rivojlanish istigbollari, bu sohada ilm-fan va texnika yutuqlari.
elektr jihozlarning avtomobillardagi ishlash sharoitlari.
Avtomobil va traktor elektr jihozlarining rivojlanish bosqichlari. Avtomobil

va traktorlarni samarali ishlatishda elektr jihozlarining tutgan o‘rni. Elektr
jihozlariga qo‘yiladigan Davlat standarti talablari. Avtomobil va traktor elektr
jihozlarining umumiy sxemasi va aloxida funksional tizimlarning vazifalari.

2 —Modul. Transport vositalarining elektr ta’minot tizimi
2 — mavzu. Avtomobil generatorlari

2.1.Elektr ta’minot tizimining tarkibiy sxemasi va uning aloxida
elementlarini  vazifalari. Elektr ta’minot tizimiga kiruvchi asboblarning
tahlili.  Generatorlarining turlart va ularning texnik tavsifnomasi.
O‘zgaruvchan tok generatorlarining tuzilishi va ishlash prinsipi. Generatorda
induksiyalangan 3 fazali o‘zgaruvchan tokni to‘g‘rilash  tamoillari.
To‘g‘rilangan tok va kuchlanishning o‘rtacha kiymatlari. Generatorlarining
elektr tavsifnomalari.

2.2. O‘zgaruvchan tok generatorlarining mavjud konstruksiyalariva o‘ziga
xos tamoillari. Kompakt (ixcham) tuzilishga ega bo‘lgan va kontaktsiz
o‘zgaruvchan tok generatorlari. Har-xil turdagi avtomobil generatorlarining
afzallik va kamchiliklari.

3-mavzu. Generator kuchlanishini avtomatik rostlash




3.1.Generator kuchlanishini rostlashning asosiy prinsipi.  Mavjud
rostlagichlarning turlari. Elektromagnit kuchlanish rostlagichi. Elektromagnit
kuchlanish rostlagichining ish jarayoni va uning tavsifnomasini yaxshilash
usullari.

3.2.Elektromagnit rostlagich kontaktlari orasida chigadigan uchqunni
kamaytirish.  Ikki  bosqichli  elektromagnit kuchlanish  rostlagichi.
TermokompensatsiY. Yarim o‘tkazgichli kuchlanish rostlagichlari. Kontakt-
tranzistorli, kontaktsiz-tranzistorli va integral kuchlanish rostlagichlari.
Kuchlanish rostlagichlarining rivojlanish istigbollari.

4 mavzu. Akkumulyatorlar batareyasi
4.1.Akkumulyatorlar batareyasining tuzilishi va  konstruksiyasining
o‘ziga xos tomonlari. «Xizmat ko‘rsatilmaydigan» va «Kam  xizmat

ko‘rsatiladigan» akkumulyatorlar. Akkumulyatorlar ~ batareyasining
belgilanishi. Kurg‘oshin-kislotali akkumulyatorlardagi kimyoviy jarayonlar va
ularda  elektr  yurituchi  kuchning (EYUK)  hosil bo‘lish

mexanizmi. Akkumulyatorlarning razryalanishi va zaryadlanishi.

Akkumulyatorlar batariyasining konstruktiv turlari va tuzilishi.

Alohida qopqoqqa ega bo‘lgan batariyalar.Plastinkalar.Umumiy qopqoqli
akkumulyatorlar batariyasi.

4.2. Akkumulyatorlarning asosiy ko‘rsatkichlari: EYUK, gkvvati va
energiyasi, kutblanish EYUK; batareyaning ichki qarshiligi va uni aniqlovchi
omillar; sig‘im, sig‘imning razryad tokiga, elektrolit temperaturasiga va
akkumulyatorlar  batareyasining volt-amper tavsifnomasi. Generator va
akkumulyatorlar batareyasining birgalikda ishlashi. Elektr ta’minot tizimida
zaryad balansi. Akkumulyatorlar batareyasining asosiy nosozliklari va ularni
oldini olish choralari.

4.3.Akkumulyatorlar batareyasiningishga tayyorlash, zaryad qilish
usullari. Batareyalarning nisbiy razryadlanish muddati. Akkumulyatorlar
batareyasining xizmat muddati va unga ta’sir qiluvchi omillar. Qo‘rg‘oshin-
kislotali akkumulyatorlarni ishlatishning o‘ziga xos tomonlari va ularning
razryadlanganlik darajasini aniqlash usullari.  Elektr ta’minot tizimiga
taallugli asboblarni diagnostika qilish, ularga xizmat ko‘rsatish va ularni
rostlash.

3 — Modul. Ichki yonuv dvigatellarining ishga tushirish tizimi

5-mavzu. Avtomobil startyorlari

Ishga tushirish tizimining tarkibiy sxemasi va tahlili. Starterlarning
tuzilishi, ishlash prinsipi va konstruksiyasining o‘ziga xos tomonlari. Ichki
reduktorli va doimiy magnitdan uyg‘otiluvchi starterlar. Motorni ishga
tushirish sharoitlari. Motor tirsakli valining aylanishga qarshilik momenti va
uni aniqlash usullari. Sovuq holatdagi motorni ishga tushirishning minimal
aylanishlar chastotasi.

6- mavzu. Startyor elektrodvigatelining elektromexanik tavsifnomasi
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Starter elektrodvigatelining elektromexanik tavsifnomasi. Starter
zanjirida kuchlanish pasayishining uning elektromexanik tavsifnomasiga
ta’siri. Motorning ishga tushirishni yengillatuvchi moslamalar. Ishga tushirish
tizimining diagnostik ko‘rsatkichlari.  Ishga tushirish tizimi asboblariga
xizmat ko‘rsatish, ularni rostlash va ishlatish.

4-Modul. Benzinli dvigatellarning o‘t oldirish tizimi

7-mavzu. Kontaktli o‘t oldirish tizimi

Benzinli dvigatellarning o‘t oldirish tizimini tarkibiy sxemasi va uning
tahlili. O‘t oldirish tizimining turlari. Kontaktli o‘t oldirish tizimining
umumiy sxemasi va ishlash prinsipi. O‘t oldirish tizimidagi ishchi jarayon.
O‘t oldirish tizimining elektr tavsifnomalari va ularni yaxshilash usullari.
O‘t oldirishni ilgarilatish burchagi va uni aniglovchi omillar. O‘t oldirishni
ilgarilatish burchagini rostlash wusullari. Kontaktli o°‘t oldirish tizimi
jthozlarining tuzilishi.  O‘t  oldirish g‘altaklari, uzgich-tagsimlagichlar.
Kontaktli o‘t oldirish tizimining kamchiliklari.

8-mavzu. Elektron ot oldirish tizimlari

Elektron o‘t oldirish tizimlarining turlari va ularning tahlili. Kontakt-
tranzistorli o‘t oldirish tizimining amaliy sxemasi va uning ishlashi. Kontakt-
tranzistorli o°t oldirish tizimida ishlatilgan jihozlar tuzilishining o‘ziga xos
tomonlari. Kontaktsiz-tranzistorli o‘t oldirish sistemasining amaliy sxemalari.
Magnitoelektr, Xoll datchiklari o‘rnatilgan kontakt-siz-tranzistorli o‘t oldirish
tizimlari. Kontaktsiz ot oldirish tizimlarida qo‘llanilgan jihozlar tuzilishining
0°‘ziga xo0s tomonlari.

9-mavzu. Mikroprsessorli o‘t oldirish tizim

Mikroprotsessorli o‘t oldirish tizimlarining tarkibiy sxemasi va ularni
ishlash prinsipi. Yuqori kuchlanishni elektron (statik) tagsimlash tizimlari.

Ekspluatatsiyada o‘t oldirish tizimlarini diagnostika qilish. O°‘t oldirish
tizimlaridagi nosozliklar. O‘t oldirish asboblariga xizmat ko‘rsatish va ularni
rostlash.

10-mavzu. O°t oldirish shamlari

O‘t oldirish shamlarining dvigatelda ishlash sharoitlari. O‘t oldirish
shamlarining tuzilishi va uning o‘ziga xos tomonlari.  O°‘t oldirish
shamlarining issiqlik tavsifnomasi. Chug‘lanish soni. Shamlarning
belgilanishi. O‘t oldirish shamlarining rivojlanish istigbollari.

5 — Modul. Avtomobillarning axborot-diagnostik tizimi

11-mavzu. Nazorat — o‘lchov asboblari

11.1.Axborot-diagnostik  tizimning  vazifasi va uning asosiy
ko‘rsatkichlari. Nazorat-o‘Ichov asboblarining vazifasi va ishlash prinsipiga
ko‘ra bo‘linishi. Asboblarga bo‘lgan talablar va ularning ish sharoitlari.
Temperatura va bosimni o‘lchash asboblari. Dvigatelning moylash tizimidagi
bosim, sovutish tizimidagi temperatura va boshqa parametrlarning avariya
qiymati haqida darak beruvchi asboblar.

11.2. Yonilg‘i sathini o‘lchovchi asboblar. Akkumulyatorning zaryad
rejimini nazorat qiluvchi asboblar. Avtomobilning harakat tezligi, dvigatel
tirsakli valining aylanish chastotasini nazorat giluvchi asboblar. Taxograflar.
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12-mavzu. Bortdagi nazorat tizimlar
Avtomobillarning axborot-diagnostik tizimining rivojlanish istig-
bollari. Bortdagi diagnostika va nazorat tizimi, marshrut kompyuterlar.
Avtomobillarda ma’lumotni aks ettirish vositalari. Elektron indikatorlar.
Asboblar paneli.

6- Modul. Yoritish va yorug‘lik darakchilari tizimi

13-mavzu. Bosh yoritish faralari

Yo‘lni yoritishning mavjud tizimlari, ularning texnik tavsifnomasi,
yoritilganlik meyorlari. Bosh yoritish faralarini tuzilishining o‘ziga xos
tomonlari. Gomofokal, ellipssimon va yorug‘lik diodlari asosidagi faralar.
Tumanga qarshi faralar va projektorlar.

14 —mavzu. Yorug‘lik darakchilari va avtomobil lampalar

Yorug‘lik-darak berish asboblarining turlar va ularning meyoriy
tavsifnomalari. Gabarit chiroqlari. Tormozlanish va burilish darakchilari.
Yorug‘lik-darakchi asboblarining tuzilishi. Avtomobil lampalari. Galogen va
ksenon lampalarning tuzilishi va ishlashining o‘ziga hos tomonlari.
Ekspluatatsiyada faralarni rostlash. Avtomobillarda yorug‘lik fonarlarni
joylashtirish qoidasi.

7 — Modul. Avtomobilning elektron boshqarish tizimlari

15 —mavzu. Avtomobil dvigatellarini elektron boshqarish

15.1.Majburiy salt ishlash ekonomayzerini elektron boshqarish.
Avtomobil dvigatellarida yonilg‘i purkashni elektron boshqarish:K-
Jetronik, KE- Jetronik, L-Jetronik, Mono-Jetronik yonilg‘i purkash
tizimlari. Yonilg‘i purkash va o‘t oldirishni birgalikda boshqarish:
Motronik tizimi. Yonilg‘ini bevosita silindrlarga purkash tizimi.

15.2.Datchiklar va ijro mexanizmlari. Temperatura, bosim,
detanatsiya, dvigatel tirsakli valini aylanishlar chastotasi va holati,
kislorod kondensatsiyasi, yonilg‘ini purkash datchiklari va havo sarfini
o‘lchash asboblari.

16 —mavzu. Avtomobilni tormozlash va harakatlanish jarayonini
elektron boshqarish tizimi
Antiblokirovkali  tormoz  tizimining vazifasi, turlari. Gidravlik
antiblokirovkali  tormoz tizimining tuzilishi va ishlash prinsipi.
G‘ildiraklarning blokirovkalanishiga  garshi ABS (Anti Bloc Sistem),
g‘ildiraklarning joyida aylanishiga  garshi ASC (Anti Slip Control),
avtomobilni harakatini barqarorlashtiruvchi ~ ESP (Electronic Stability
Programm) tizimlar haqida tushuncha

8 — Modul. Yordamchi elektr va kommutatsiya jihozlari

17 — mavzu. Yordamchi elektr jihozlar

Yordamchi jihozlar: yuritma elektrodvigatellari, oyna tozalagichlar,
tovush signallari. Transport vositalarida qo‘llaniladigan o‘chirgichlar,
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almashlab ulagichlar, rele va boshqa ko‘rinishdagi kommutatsiya jihozlarining
turlari. Elektr jihoz sxemalarida ishlatiladigan ulagichlarning turlari. Past va
yuqgori kuchlanishli o‘tkazgich simlarning texnik tavsifnomalari. Multepleks
tizimi. Avtomobil elektr zanjirlarini avariya rejimlaridan himoya qilish
usullari. Rele va saqlagichlar bloki.

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

Laboratoriya mashg‘ulotlarida talabalar elektr jihozlariga taalluqli
qurilma, jixozlar va asboblarning tuzilishini, ish jarayonini va texnik holatini
aniqlash boyicha ko‘nikmalariga ega bo‘ladilar.

Laboratoriya mashg‘ulotlarining tahminiy mavzulari: o’zgarmas va
o’zgaruvchi tok generatorlarning tuzilishini va texnik holatini aniqlash;
akkumulyatorlar batareyasining tuzilishini va texnik holatini aniglash;
starterlarning tuzilishini va texnik holatini aniglash; o‘t oldirish tizimlarining
tuzilishini va texnik holatini aniqlash; axborot-diagnostika tizimiga taallugli
asboblarni tuzilishi va ishlashini o‘rganish; yoritish va yorug‘lik darkchilari
tizimiga taalluqli asboblarni tuzilishi va ishlashini o‘rganish; avtomobillarning
elektron boshqarish tizimlari va ularga taalluqli asboblarning tuzilishi va
ishlashini o‘rganish.

2.5. Mustaqil ta’lim va mustaqil ishlar

Talaba mustaqil ishining asosiy magsadi — o‘qituvchining rahbarligi va
nazoratida muayyan o‘quyv ishlarini mustaqil ravishda bajarish uchun bilim va
ko‘nikmalarni shakllantirish va rivojlantirish.

Talaba mustaqil ishni tayyorlashda muayyan fanning xususiyatlarini
hisobga olgan holda quyidagi shakllardan foydalanish tavsiya etiladi:

- darslik va o‘quv qo‘llanmalar bo‘yicha fan boblari va mavzularini
o‘rganish;

- tarqatma materiallar bo‘yicha ma’ruzalar qismini o‘zlashtirish;

- maxsus adabiyotlar bo‘yicha fanlar bilimlari yoki mavzulari ustida
ishlash;

- yangi texnikalarni, apparaturalarni, jarayonlar va texnologiyalarni
o‘rganish;

- talabaning o‘quv-ilmiy-tadqiqot ishlarini bajarish bilan bog‘liq bo‘lgan
fanlar bo‘limlari va mavzularni chuqur o‘rganish;

- faol va muammoli o‘qitish uslubidan foydalaniladigan o‘quv
mashg‘ulotlari;

- masofaviy (distansion) ta’lim;

- referatlar yozishni standart talablarga mos ravishda va hisoblash
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texnikasidan foydalanib mustaqil bajarishni o‘z ichiga oladi.

- ilmiy maqola, anjumanga ma’ruza tayyorlash va hk.

II1. Fan o‘qitilishining natijalari (shakllanadigan kompetentliklar).
Fanni o°zlashtirish natijasida talaba:

- transport vositalarining ishonchli va samarali ishlatishda elektr jihozlari
va elektron tizimlarining axamiyati hamda o‘rni haqida  tasavvurga ega
bo‘lishi kerak.

- transport vositalarining elektr jihozlariga taallugli asosiy tizim va

agregatlarini avsifnomalarini olish va tahlil qilish;

- transport vositalarining elektr jihozlarining texnik holatini aniglash va
tahlil qilish bo‘yicha ko ‘nikmalariga ega bo ‘lishi;

IV. Ta’lim texnologiyalari va uslublari

Fanni o‘qitishda an’anaviy wusullar bilan bir vaqtda yangi
texnologiyalardan foydalanish samarali bo‘ladi. Bu ishda talabaning mustakil
ishini to‘g‘ri tashkillashtirishga intilish lozim; o‘qitishning elektron vositalari,
internet orkali olinadigan ma’lumotlar, elektron darsliklar; interaktiv usuldan
foydalanish; ekspress so‘rovlar; texnik vositalarni qo‘llash va boshqa
usullardan foydalanish orqali amalga oshiriladi. Shuningdek, masofadan
o‘qitish (modul platformasi), darslik, o‘quv qo‘llanmalari va ma’ruzalar
matnlarining  elektron  versiyalari, ma’ruzalar o‘qish, video-audio
mashg‘ulotlar va elektron resurslar (Internet tarmog‘t orqali) dan
foydalaniladi.

O‘qitish uchun darsliklar, o‘quv qo‘llanmalar, ma’ruza matnlari,
animatsiyalar, amaliy mashg‘ulot darslarida mos ravishdagi ilg‘or pedagogik
texnologiyalardan: munozara, jamoaviy muhokama yoki muammolar
ruyxatini tuzish, vaziyatni o‘rganish, tahlil qilish, bahs yoki munozaralar olib
borish, tanqidiy fikrlash, rolli o‘yinlar, kichik guruhlarda ishlash, aqliy hujum,
klaster (tutam, bog‘lam), baliq skeleti, FSMU, bumerang, “T-sxema”, blits-
so‘rov, “Nima uchun?” texnologiyalari, ma’ruza mashg‘uloti- BBXB
(Bilaman, bilishni xohlayman, bilib oldim), konseptual va insert jadvallaridan

11




keng foydalaniladi.

Fan bo'yicha ma’ruza matnlarini tayyorlashda chet mamlakatlar,
jumladan Hamdo'stlik mamlakatlarida yangi chop etilib, Internet tizimi orqali
tarqatilgan elektron darsliklar, o‘quv qo‘llanmalar va ma’ruza matnlaridan
foydalaniladi.

Amalily mashg‘ulotlarda mashinalarning ishchi qismlari, ularning
tuzilishi va ishlash prinsipini hamda ularning animatsiya ko‘rinishida va fan
bo‘yicha savol javoblardan, laboratoriya mashg‘ulotlarida mashina va
jihozlardan foydalaniladi.

Shaxsga yo‘naltirilgan ta’lim. Bu ta’lim o‘z mohiyatiga ko‘ra ta’lim
jarayonining barcha ishtirokchilarini to‘laqonli rivojlanishlarini ko‘zda tutadi.
Bu esa ta’limni loyihalashtirilayotganda, albatta, ma’lum bir ta’lim
oluvchining shaxsini emas, avvalo, kelgusidagi mutaxassislik faoliyati bilan
bog‘lig o‘qish magsadlaridan kelib chiqgan holda yondoshilishni nazarda
tutadi.

Tizimli yondashuv. Ta’lim texnologiyasi tizimning barcha belgilarini
o‘zida mujassam etmog‘i lozim: jarayonning mantiqiyligi, uning barcha
bo‘g‘inlarini o‘zaro bog‘langanligi, yaxlitligi.

Faoliyatga yo‘naltirilgan yondashuv. Shaxsning jarayonli sifatlarini
shakllantirishga, ta’lim  oluvchining faoliyatni  aktivlashtirish  va
intensivlashtirish, o‘quv jarayonida uning barcha qobiliyati va imkoniyatlari,
tashabbuskorligini ochishga yo‘naltirilgan ta’limni ifodalaydi.

Dialogik yondashuv. Bu yondoshuv o‘quv munosabatlarini yaratish
zaruriyatini bildiradi. Uning natijasida shaxsning o‘z-o‘zini faollashtirishi va
0°‘z-0°‘zini ko‘rsata olishi kabi 1jodiy faoliyati kuchayadi.

Hamkorlikdagi ta’limni tashkil etish. Demokratik, tenglik, ta’lim
beruvchi va ta’lim oluvchi faoliyat mazmunini shakllantirishda va erishilgan
natijalarni baholashda birgalikda ishlashni joriy etishga e’tiborni qaratish
zarurligini bildiradi.

Muammoli ta’lim. Ta’lim mazmunini muammoli tarzda taqdim qilish
orgali ta’lim oluvchi faoliyatini aktivlashtirish usullaridan biri. Bunda ilmiy
bilimni obektiv qarama-qarshiligi va uni hal etish usullarini, dialektik
mushohadani shakllantirish va rivojlantirishni, amaliy faoliyatga ularni ijodiy
tarzda qo‘llashni mustaqil ijodiy faoliyati ta’minlanadi.

O¢qitishning usullari va texnikasi. Ma’ruza (kirish, mavzuga oid,
vizuallash), muammoli ta’lim, keys-stadi, pinbord, loyihalash usullari, amaliy
ishlar.

O¢qitishni tashkil etish shakllari: dialog, polilog, mulogot hamkorlik
va o‘zaro o‘rganishga asoslangan frontal, kollektiv va guruh.

O¢qitish vositalari: o‘qitishning an’anaviy shakllari (darslik, ma’ruza
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matni) bilan bir gatorda — kompyuter va axborot texnologiyalari.

Kommunikatsiya usullari: tinglovchilar bilan operativ teskari alogaga
asoslangan bevosita o‘zaro munosabatlar.

Teskari aloqa usullari va vesitalari: kuzatish, blits-so‘rov, oraliq va
joriy, yakunlovchi nazorat natijalarini tahlili asosida o‘qitish diagnostikasi.

Boshqarish usullari va vositalari: o‘quv mashg‘uloti bosqichlarini
belgilab beruvchi texnologik karta ko‘rinishidagi o‘quv mashg‘ulotlarini
rejalashtirish, qo‘yilgan maqsadga erishishda o‘qituvchi va tinglovchining
birgalikdagi harakati, nafaqat auditoriya mashg‘ulotlari, balki auditoriyadan
tashgari mustaqil ishlarning nazorati.

Monitoring va baholash: o‘quv mashg‘ulotida ham, butun kurs
davomida ham o‘qitishning natijalarini rejali tarzda kuzatib borish. Kurs
oxirida test topshiriglari yoki yozma ish wvariantlari yordamida
tinglovchilarning bilimlari baholanadi.

Dastur talabalar bilimini reyting-nazoratidan foydalanadigan o‘quv
jarayonini tashkil qilishning kredit-modul tizimi tamoyillari asosida amalga
oshadi.

V. Talabalar bilimini baholash mezonlari va kreditlarni olish uchun
talablar

Fanga oid nazariy materiallar ma’ruza mashg‘ulotlarini ma’ruzalarda
ishtirok etish va kredit-modul platformasi orqali ma’ruzalarni mustahkamlash
hamda belgilangan test savollariga javob berish orgali amalga oshiriladi.

Amaliy mashg‘ulotlari bo‘yicha amaliy ko‘nikmalar hosil qilish va
o‘zlashtirish mashg‘ulotlarga to‘liq ishtirok etish va modul (Hemis)
platformasi orqali topshiriglarni bajarish natijasida nazorat qilinadi.

Mustaqil ta’lim mavzulari modul platformasi orqali berilgan mavzular
bo‘yicha topshiriglarni bajarish (test, referat va boshga usullarda) bajariladi.

Fan bo‘yicha talalabalar test usulida oraliq nazorat va og‘zaki (yoki test)
usulida yakuniy nazorat topshiradilar.

Fan dasturida berilgan baholash mezonlari asosida fanni o‘zlashtirgan
talalabalarga tegishli ta’lim yo‘nalishi (magistratura mutaxassisligi) o‘quv
rejasida ushbu fanga ko‘rsatilgan kredit beriladi.

VI. Dasturning informatsion-uslubiy ta’minoti
Mazkur fanni o‘qitish jarayonida:

- ta’limning zamonaviy metodlari. Pedagogik va axborot-kommunikatsiya
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texnologiyalari qo‘llanilishi nazarda tutilgan:

- Zamonaviy qishloq xo‘jaligi mashinalari fanining nazariy  asoslarini
o‘rganishda bo‘limlarga tegishli ma’ruza darslarida zamonaviy kompyuter
texnologiyalari yordamida prezentatsion va elektron-didaktik
texnologiyalaridan hamda o‘qitishning an’anaviy uslublaridan;

- dehqonchilikda ishlatiladigan texnika va mashinalar ishchi qismlarning
parametrlarini, energiya va resurs tejamkorligini aniqlash bo‘yicha
o‘tkaziladigan mashg‘ulotlarida aqliy xujum, yakka, kichik guruhlar
musobaqalari guruxli fikrlash va h.k.lar kabi pedogogik texnologiyalardan
foydalanish ko‘zda tutiladi. Mashg‘ulotlarda o‘quv televideniyasi,
diaproyektor, kompyuter texnikalari, slaydlar, o‘quv kino va video filmlardan
foydalanish ko‘zda tutiladi.
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Fanning nomi:

Fan (modul) turi

Fan (modul)

Ta’lim tili:

“Avtomobillarini Umumkasbiy kodi o zbek
ng elektr jihozlari fanlar AEJET 3209
va elektron
tizimlari”
O‘quv yili: Kurs va semestr ECTS krediti: | Haftalik dars
7 soati:
2022/2023 I kurs, V, VI (V semestr — 3 V semestr — 3
semestrlar VI semestr —4) | VI semestr — 4
Umumiy o'quv Ma’ruza: Amaliy Laboratoriya
soatlari: 46 mashg‘ulot: mashg‘ulotla
210 - ri:
60
Mustagqil ish: - -
104

II. Fanning mazmuni

O‘zbekiston Respublikasi Prezidenti Sh.M.Mirziyoyevning 2017 yil 28 oktabr

kuni  Toshkent shahariga faollar bilan o‘tkazilgan uchrashuvda berilgan

topshiriglar bayonining 12-bandiga muvofiq Toshkent avtomobil yo‘larini
loyihalash, qurish va ekspluatatsiyasi instituti professor-o‘qituvchilar tomonidan
bakalavriat yo‘nalishlari va magistratura mutaxassisliklarining fan dasturlari
xozirgi zamon talablaridan kelib chiqib, yangidan ko‘rib chiqildi. Dasturning
asosly qismidagi mavzular soha korxonalaridagi mavjud muammolar asosida
shakllantirildi.

Zamonaviy transport vositalarining elektr jihozlar va elektron tizimlar
bilan jihozlanish darajasi yildan yilga ortib bormoqda. Transport vositalari uchun
mutloq yangi bo‘lgan elektron va mikroprotsessorli boshqaruv tizimlari ishlab
chiqildi va joriy qilinmoqda. Avtomobillarning samarali ishlatish, harakat
xavfsizligini ta’minlash, chiqindi gazlardagi zaxarli moddalarning miqdorini
kamaytirish muammolari ko‘p hollarda faqat yuqori tezlik va ishonchlilikga ega
bo‘lgan elektron boshqgarish tizimlari hisobiga hal bo‘lmoqda. Elektr va elektron
jthozlarning yangi avlodi bilan jihozlangan avtomobillarga  texnik xizmat
ko‘rsatish uchun yuqori malakali mutaxassislar kerak bo‘ladi. Bu fan zamonaviy
transport vositalariga texnik xizmat ko‘rsatish, ularni diagnostika qilish
jarayonlarini samarasini oshirishda katta axamiyatga ega.
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2.1. Fanni o‘qitishdan maqsad - Mazkur fanning o‘qitishning asosiy
magqsadi transport vositalarining elektr jihozlari va elektron tizimlari bo‘yicha
chuqur bilim berish va uning asosida avtomobillarning elektr jihozlarini samarali
hamda ishonchli ishlatish uslublarini o‘rgatish.

Fanning vazifalari Fanni o‘rganish vazifalari bakalavriatda quyidagi
bilim va ko‘nikmalarni shakllantirishdan iborat: elektr jihozlar va elektron
tizimlarni transport vositalarining ishonchli va samarali ishlatishda tutgan o‘rni va
ahamiyati; zamonaviy avtomobillarining elektr ta’minot, ishga tushirish, o‘t
oldirish, yoritish va darak berish tizimlari, nazorat-o‘lchov asboblari va
avtomobilning asosiy agregatlarini elektron tizimlarining tuzilishi, ishlashi va
ularga xizmat ko‘rsatish asoslarini o‘rgatish; elektr jihozlarning rivojlanish
istigbollari bilan talabalarni tanishtirish, ularda elektr jihozlarini sinash va olingan

natijalarga ko‘ra asosli xulosalar chigarish bo‘yicha ko‘nikmalar hosil qilishdir.
Ushbu fanni o‘qitish jarayonida, ma’ruza va laboratoriya mashg‘ulotlari o‘tkazish ko‘zda

tutilgan. Ma’ruzalar o‘qitishning interaktiv usullaridan (animatsiya elementlari kiritilgan
ma’ruzalarning elektron shakli, multimediali filmlar va xokazo) foydalanib o‘tiladi. Laboratoriya
mashg‘ulotlari zamonaviy qurilma va virtual vositalar yordamida o‘tkaziladi. Fanni o‘zlashtirish

darajasi talabalarning mustagqil ish bajarish yo‘li bilan kuchaytiriladi.

II. Fan o‘qitilishining natijalari
(shakllanadigan kompetentliklar)

Fan bo‘yicha talabalarning bilimiga, ko‘nikma va malakasiga qo‘yidagi
talablar qo‘yiladi. Talaba:

- transport vositalarining elektr jihozlari va elektron tizimlarining xozirgi
holati va rivojlanish istigbollari;

- transport vositalarining elektr jihozlariga qo‘yiladigan talablar;

- transport vositalarining ishonchli va samarali ishlatishda elektr jihozlari va
elektron tizimlarining axamiyati hamda o‘rni haqida  tasavvurga ega bo‘lishi
kerak.

- avtomobil elektr jihozlarning umumiy sxemasi va uning aloxida funksinal
tizimlarini;

- elektr jihozlarning aloxida asbob va agregatlarning vazifasi, tuzilishi, ishlash
prinsipi va tavsifnomalarini  bilishi va foydalana olishi.

- transport vositalarining elektr jihozlariga taallugli asosiy tizim va
agregatlarini tavsifnomalarini olish va tahlil qilish;

- transport vositalarining elektr jihozlarini nosozliklarini aniqlash va bartarf
qilish;
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- transport vositalarining elektr jihozlarining texnik holatini aniglash va tahlil
qilish bo‘yicha ko ‘nik
malarga ega bo‘lishi kerak.
lll. Ta’lim texnologiyalari va uslublari

Fanni o‘qitishda an’anaviy usullar bilan bir vaqtda yangi texnologiyalardan
foydalanish samarali bo‘ladi. Bu ishda talabaning mustaqil ishini to‘g‘ri
tashkillashtirishga intilish lozim; o‘qitiishining elektron vositalari, internet orqali
olinadigan ma’lumotlar, elektron darsliklar; interaktiv usuldan foydalanish;
ekspress so‘rovlar; texnik vositalarni qo‘llash va boshqa usullardan foydalanish
orqali amalga oshiriladi. O‘qitish uchun darsliklar, o‘quv qo‘llanmalar, ma’ruza
matnlari, anematsiyalar, amaliy mashg‘ulot darslarida mos ravishdagi ilg‘or
pedagogik texnologiyalardan: munozara, jamoaviy muhokama yoki muammolar
ruyxatini tuzish, vaziyatni o‘rganish, tahlil qilish, bahs yoki munozaralar olib
borish, tanqidiy fikrlash, rolli o‘yinlar, kichik guruhlarda ishlash, aqliy hujum,
klaster (tutam, bog‘lam), baliq skeleti, FSMU, bumerang, “T-sxema”, blits-so‘rov,
“Nima uchun?” texnologiyalari, ma’ruza mashg‘uloti- BBXB (Bilaman, bilishni
xohlayman, bilib oldim), konseptual va insert jadvallaridan keng foydalaniladi.

Fan buyicha ma’ruza matnlarini tayyorlashda chet mamlakatlar, jumladan
Hamdustlik mamlakatlarida yangi chop etilib. "Internet" tizimi orqali tarqatilgan
elektron darsliklar, o‘quv qo‘llanmalar va ma’ruza matnlaridan foydalaniladi.

Amaliy mashg‘ulotlarda mashinalarning ishchi qismlari, ularning tuzilishi va
ishlash prinsipini hamda ularning animatsiya ko‘rinishida va fan bo‘yicha savol
javoblardan, laboratoriya mashg‘ulotlarida mashina va jihozlardan foydalaniladi.

Shaxsga yo‘naltirilgan ta’lim. Bu ta’lim o‘z mohiyatiga ko‘ra ta’lim

jarayonining barcha ishtirokchilarini to‘lagonli rivojlanishlarini ko‘zda
tutadi. Bu esa ta’limni loyihalashtirilayotganda, albatta, ma’lum bir ta’lim
oluvchining shaxsini emas, avvalo, kelgusidagi mutaxassislik faoliyati bilan
bog‘liq o‘gish magsadlaridan kelib chigqan holda yondoshilishni nazarda
tutadi.

Tizimli yondoshuv. Ta’lim texnologiyasi tizimning barcha belgilarini
o‘zida mujassam etmog‘i lozim: jarayonning mantiqiyligi, uning barcha
bo‘g‘inlarini o‘zaro bog‘langanligi, yaxlitligi.

Faoliyatga yo‘naltirilgan yondoshuv. Shaxsning jarayonli sifatlarini
shakllantirishga, ta’lim oluvchining faoliyatni aktivlashtirish va intensivlashtirish,
o‘quv jarayonida uning barcha qobiliyati va imkoniyatlari, tashabbuskorligini
ochishga yo‘naltirilgan ta’limni ifodalaydi.

Dialogik yondashuv. Bu yondoshuv o‘quv munosabatlarini yaratish
zaruriyatini bildiradi. Uning natijasida shaxsning o‘z-o‘zini faollashtirishi va o°z-
o‘zini ko‘rsata olishi kabi ijodiy faoliyati kuchayadi.

Hamkorlikdagi ta’limni tashkil etish. Demokratik, tenglik, ta’lim
beruvchi va ta’lim oluvchi faoliyat mazmunini shakllantirishda va erishilgan
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natijalarni baholashda birgalikda ishlashni joriy etishga e’tiborni qaratish
zarurligini bildiradi.

Muammoli ta’lim. Ta’lim mazmunini muammoli tarzda taqdim qilish
orgali ta’lim oluvchi faoliyatini aktivlashtirish usullaridan biri. Bunda ilmiy
bilimni obektiv garama-qarshiligi va uni hal etish usullarini, dialektik mushohadani
shakllantirish va rivojlantirishni, amaliy faoliyatga ularni 1jodiy tarzda qo‘llashni
mustaqil ijodiy faoliyati ta’minlanadi.

Oc¢qitishning usullari va texnikasi. Ma’ruza (kirish, mavzuga oid,
vizuallash), muammoli ta’lim, keys-stadi, pinbord, loyihalash usullari, amaliy ishlar.

O¢qitishni tashkil etish shakllari: dialog, polilog, muloqot hamkorlik va
o‘zaro o‘rganishga asoslangan frontal, kollektiv va guruh.

O¢qitish vositalari: o‘qitishning an’anaviy shakllari (darslik, ma’ruza
matni) bilan bir qatorda — kompyuter va axborot texnologiyalari.

Kommunikatsiya usullari: tinglovchilar bilan operativ teskari alogaga
asoslangan bevosita o‘zaro munosabatlar.

Teskari aloga usullari va vositalari: kuzatish, blits-so‘rov, oraliq va joriy,
yakunlovchi nazorat natijalarini tahlili asosida o‘qitish diagnostikasi.

Boshqarish usullari va vesitalari: o‘quv mashg‘uloti bosqichlarini
belgilab beruvchi texnologik karta ko‘rinishidagi o‘quv mashg‘ulotlarini rejalashtirish,
qo‘yilgan magsadga erishishda o‘qituvchi va tinglovchining birgalikdagi harakati,
nafagat auditoriya mashg‘ulotlari, balki auditoriyadan tashqari mustaqil ishlarning
nazorati.

Monitoring va baholash: o‘quv mashg‘ulotida ham, butun kurs davomida
ham o‘qitishning natijalarini rejali tarzda kuzatib borish. Kurs oxirida test topshiriglari
yoki yozma ish variantlari yordamida tinglovchilarning bilimlari baholanadi.

IV. Fan tarkibi (ma’ruza mashg‘ulotlari)
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Kirish. Elektr  jihozlari va elektron tizimlarni
transport vositalarining samarali ishlatishdagi
ahamiyati va o‘rni.

O‘ZBEKISTONDA AVTOMOBILSOZLIK
SANOATINI RIVOJLANISHINING AHVOLI VA
ISTIQBOLLARI. ELEKTR JIHOZLARI VA
ELEKTRON TIZIMLARNING TRANSPORT
VOSITALARINING ISHLASH
UNIMDORLIGINI OSHIRISH, YONILG‘I
SARFINI VA ATROF MUHITGA ZARARLI
TA’SIRINI KAMAYTIRISH, HARAKAT
XAVFSIZLIGINI OSHIRISHDAGI TUTGAN
O‘RNI. AVTOMOBIL ELEKTR
JIHOZLARINING RIVOJLANISH
ISTIQBOLLARI, BU SOHADA ILM-FAN VA
TEXNIKA YUTUQLARI ELEKTR
JIHOZLARNING AVTOMOBILLARDAGI
ISHLASH SHAROITLARI.

Avtomobil va traktor elektr jihozlarining rivojlanish

bosqichlari. Avtomobil va traktorlarni samarali
ishlatishda elektr jihozlarining tutgan o‘rni. Elektr
jihozlariga qo‘yiladigan Davlat standarti talablari.
Avtomobil va traktor elektr jihozlarining umumiy
sxemasi va aloxida funksional tizimlarning vazifalari.

Avtomobil generatorlari. Elektr ta’minot tizimining
tarkibiy sxemasi va uning aloxida elementlarini
vazifalari. Elektr ta’minot tizimiga kiruvchi
asboblarning tahlili. Generatorlarining turlari va
ularning texnik tavsifnomasi. O°zgaruvchan tok
generatorlarining  tuzilishi va ishlash prinsipi.
Generatorda induksiyalangan 3 fazali o‘zgaruvchan
tokni to‘g‘rilash tamoillari. To‘g‘rilangan tok va
kuchlanishning o‘rtacha kiymatlari. Generatorlarining
elektr tavsifnomalari.
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Generator kuchlanishini avtomatik rostlash.
O‘zgaruvchan  tok  generatorlarining  mavjud
konstruksiyalariva o‘ziga xos tamoillari. Kompakt
(ixcham) tuzilishga ega bo‘lgan va kontaktsiz
o‘zgaruvchan tok generatorlari.  Har-xil turdagi
avtomobil generatorlarining afzallik va kamchiliklari.

Akkumulyatorlar  batareyasi. = Akkumulyatorlar
batareyasining tuzilishi va konstruksiyasining o‘ziga
xos tomonlari. «Xizmat ko‘rsatilmaydigan» va «Kam
xizmat ko‘rsatiladigan» akkumulyatorlar. Akkumulya-
torlar batareyasining belgilanishi. Kurg‘oshin-kislotali
akkumulyatorlardagi kimyoviy jarayonlar va ularda
elektr yurituchi kuchning (EYUK) hosil  bo‘lish
mexanizmi. Akkumulyator-larning razryalanishi va
zaryadlanishi.

Akkumulyatorlar  batariyasining  konstruktiv
turlari va tuzilishi. Alohida qopqoqga ega bo‘lgan
batariyalar.Plastinkalar.Umumiy qopqoqli akkumulya-
torlar batariyasi.

Avtomobil startyorlari. Ishga tushirish tizimining
tarkibiy sxemasi va tahlili. Starterlarning tuzilishi,
ishlash prinsipi va konstruksiyasining o‘ziga xos
tomonlari. Ichki reduktorli va doimiy magnitdan
uyg‘otiluvchi starterlar. Motorni ishga  tushirish
sharoitlari. Motor tirsakli valining aylanishga garshilik
momenti va uni aniqlash usullari. Sovuq holatdagi
motorni ishga tushirishning minimal aylanishlar
chastotasi.

Startyor elektrodvigatelining elektromexa-nik
tavsifnomasi.

Starter elektrodvigatelining elektromexanik
tavsifnomasi.  Starter  zanjirida kuchlanish
pasayishining uning elektromexanik tavsifnomasiga
ta’siri. Motorning ishga tushirishni yengillatuvchi
moslamalar. Ishga tushirish tizimining diagnostik
ko‘rsatkichlari.  Ishga tushirish tizimi asboblariga
xizmat ko‘rsatish, ularni rostlash va ishlatish.
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Kontaktli o‘t oldirish tizimi. Benzinli dvigatellarning
o‘t oldirish tizimini tarkibiy sxemasi va uning tahlili.
O‘t oldirish tizimining turlari. Kontaktli o‘t oldirish
tizimining umumiy sxemasi va ishlash prinsipi. O°‘t
oldirish tizimidagi  ishchi  jarayon. O‘t oldirish
tizimining elektr tavsifnomalari va ularni yaxshilash
usullari. O‘t oldirishni 1ilgarilatish burchagi va uni
aniqlovchi  omillar. O‘t oldirishni ilgarilatish
burchagini rostlash wusullari. Kontaktli o‘t oldirish
tizimi jihozlarining tuzilishi. O°‘t oldirish g‘altaklari,
uzgich-tagsimlagichlar. ~ Kontaktli  o‘t  oldirish
tizimining kamchiliklari.

Elektron o‘t oldirish tizimlari. Elektron o‘t oldirish
tizimlarining turlari va ularning tahlili. Kontakt-
tranzistorli o‘t oldirish tizimining amaliy sxemasi va
uning ishlashi. Kontakt-tranzistorli  o‘t oldirish
tizimida ishlatilgan jihozlar tuzilishining o‘ziga xos
tomonlari. Kontaktsiz-tranzistorli o‘t  oldirish
sistemasining amaliy sxemalari. Magnitoelektr, Xoll
datchiklari o‘rnatilgan kontakt-siz-tranzistorli o°‘t
oldirish tizimlari. Kontaktsiz o‘t oldirish tizimlarida
qo‘llanilgan  jihozlar  tuzilishining o‘ziga  xos
tomonlari.

Mikroprsessorli o‘t oldirish tizim. Mikroprotsessorli
o‘t oldirish tizimlarining tarkibiy sxemasi va ularni
ishlash prinsipi. Yuqori kuchlanishni elektron (statik)
tagsimlash tizimlari.

Ekspluatatsiyada o‘t oldirish tizimlarini diagnostika
qilish. O‘t oldirish tizimlaridagi nosozliklar. O‘t
oldirish asboblariga xizmat ko‘rsatish va ularni
rostlash.

10.

O‘t oldirish shamlari. O°‘t oldirish shamlarining
dvigatelda ishlash sharoitlari. O‘t oldirish
shamlarining tuzilishi va uning o‘ziga xos tomonlari.
O‘t oldirish shamlarining issiqlik tavsifnomasi.
Chug‘lanish soni. Shamlarning belgilanishi. Ot
oldirish shamlarining rivojlanish istigbollari.
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1.

Nazorat — o‘lchov asboblari. Axborot-diagnostik
tizimning vazifasi va uning asosiy ko‘rsatkichlari.
Nazorat-o‘Ichov asboblarining vazifasi va ishlash
prinsipiga  ko‘ra bo‘linishi. Asboblarga bo‘lgan
talablar va ularning ish sharoitlari. Temperatura va
bosimni o‘Ilchash asboblari. Dvigatelning moylash
tizimidagi bosim, sovutish tizimidagi temperatura va
boshqga parametrlarning avariya qiymati haqida darak
beruvchi asboblar. Yonilg‘i sathini o‘lchovchi
asboblar. Akkumulyatorning zaryad rejimini nazorat
qiluvchi asboblar.  Avtomobilning harakat tezligi,
dvigatel tirsakli valining aylanish chastotasini nazorat
qiluvchi asboblar. Taxograflar.

12.

Bortdagi nazorat tizimlar. Yo‘lni yoritishning
mavjud tizimlari, ularning texnik tavsifnomasi,
yoritilganlik meyorlari.  Bosh yoritish faralarini
tuzilishining o‘ziga  xos tomonlari. Gomofokal,
ellipssimon va yorug‘lik diodlari asosidagi faralar.
Tumanga qarshi faralar va projektorlar.

13.

Bosh yoritish faralari. Yorug‘lik-darak berish
asboblarining  turlar va  ularning  meyoriy
tavsifnomalari. Gabarit chiroqlari. Tormozlanish va
burilish darakchilari. Yorug‘lik-darakchi asboblarining
tuzilishi. Avtomobil lampalari. Galogen va ksenon
lampalarning tuzilishi va ishlashining o‘ziga hos
tomonlari.  Ekspluatatsiyada  faralarni  rostlash.
Avtomobillarda yorug‘lik fonarlarni joylashtirish
qoidasi.

14.

Yorug‘lik darakchilari va avtomobil lampalar.
Yorug‘lik-darak  berish asboblarining turlar va
ularning meyoriy tavsifnomalari. Gabarit chiroqlari.
Tormozlanish va burilish darakchilari. Yoruglik-
darakchi asboblarining tuzilishi. Avtomobil lampalari.
Galogen va ksenon lampalarning tuzilishi va
ishlashining o‘ziga hos tomonlari. Ekspluatatsiyada
faralarni rostlash. Avtomobillarda yorug‘lik fonarlarni
joylashtirish qoidasi.
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15.

Avtomobil dvigatellarini elektron boshqarish.
Majburiy salt ishlash ekonomayzerini elektron
boshqarish.  Avtomobil  dvigatellarida  yonilg‘i
purkashni  elektron boshqarish:K- Jetronik, KE-
Jetronik, L-Jetronik, Mono-Jetronik yonilg‘i purkash
tizimlari. Yonilg‘i purkash va o‘t oldirishni birgalikda
boshqarish: Motronik tizimi. Yonilg‘ini bevosita
silindrlarga purkash tizimi. Datchiklar va 1ijro
mexanizmlari. Temperatura, bosim, detanatsiya,
dvigatel tirsakli valini aylanishlar chastotasi va holati,
kislorod  kondensatsiyasi,  yonilg‘ini  purkash
datchiklari va havo sarfini o‘Ichash asboblari.

16.

Avtomobilni tormozlash va harakatlanish
jarayonini elektron boshqarish tizimi.
Antiblokirovkali tormoz tizimining vazifasi, turlari.
Gidravlik antiblokirovkali tormoz tizimining tuzilishi
va ishlash prinsipi. G‘ildiraklarning
blokirovkalanishiga qarshi ABS (Anti Bloc Sistem),
g‘ildiraklarning joyida aylanishiga qarshi ASC (Anti
Slip Control), avtomobilni harakatini
barqarorlashtiruvchi ESP (Electronic  Stability
Programm) tizimlar hagida tushuncha.

17.

Yordamchi elektr jihozlar. Yordamchi jihozlar:
yuritma elektrodvigatellari, oyna tozalagichlar, tovush
signallari. Transport vositalarida qo‘llaniladigan
o‘chirgichlar, almashlab ulagichlar, rele va boshga
ko‘rinishdagi kommutatsiya jihozlarining turlari.
Elektr jihoz sxemalarida ishlatiladigan ulagichlarning
turlari.  Past va yuqori kuchlanishli o‘tkazgich
simlarning texnik tavsifnomalari. Multepleks tizimi.
Avtomobil elektr zanjirlarini avariya rejimlaridan
himoya qilish usullari. Rele va saglagichlar bloki.

18.

Jami

46

60

104
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“Avtomobillarining elektr jihozlari va elektron tizimlari” fani bo‘yicha

ma’ruza mashg‘ulotining kalendar rejasi

Dars soatlari

Ne Ma’ruza mavzulari hajmi
5-6 semistrlar
1 Kirish. Elektr jihozlari va elektron tizimlarni transport o)
vositalarining samarali ishlatishdagi ahamiyati va o‘rni
2. | Avtomobil generatorlari 4
3. | Generator kuchlanishini avtomatik rostlash 4
4. | Akkumulyatorlar batareyasi 6
5. | Avtomobil startyorlari 2
6. | Startyor elektrodvigatelining elektromexanik tavsifnomasi 2
7| Kontaktli o‘t oldirish tizimi 2
g. | Elektron ot oldirish tizimlari 2
9. | Mikroprsessorli o‘t oldirish tizim 2
10.| O‘t oldirish shamlari 2
11.| Nazorat — o‘lchov asboblari 4
17.| Bortdagi nazorat tizimlar 2
13.| Bosh yoritish faralari 2
14.| Yoruglik darakchilari va avtomobil lampalar 2
15.| Avtomobil dvigatellarini elektron boshqarish 4
16 Avtomojbilni. .tOFmozlash va harakatlanish jarayonini elektron 2
‘| boshgarish tizimi
17.| Yordamchi elektr jihozlar 2
46 soat

JAMI:
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Ma’ruza  mashg’ulotlari  multimedia  vositalari  bilan  jihozlangan
auditoriyalarda yoki masofaviy ta’lim platformasida onlayn tarzda akademk
guruhlarga o’tiladi.

V. LABORATORIYA MASHG‘ULOTLARI

. : D lari
Ne Amaliy mashg‘ulotlar mavzulari an s'oa.t ant
hajmi
5,6-semestrlar

V3rarmas tok generatorlarining tuzilishini o‘rganish va ularni ishga 2
L. tayyorlash

O‘zgaruvchan tok generatorlarining tuzilishini o‘rganish va ularni 2
2. ishga tayyorlash

Kuchlagnish rostlagichlarini  tuzilishini o‘rganish va ishga 4
3. tayyorlash

Xizmat ko’rsatiladigan akkumulyatorlar batariyasini tuzilishini 2
4. o’rganish

Xizmat ko’rsatilmaydigan akkumulyatorlar batariyasini tuzilishini 2
S o’rganish

Akkumulyatorlar batariyasini zaryadlash  jixozlarini tuzilishini 2
6. o‘rganish va ishga tayyorlash
7 | Statyorlarni tuzilishini o‘rganish va ishga tayyorlash 6
g | Kontaktli o°t oldirish tizimini o‘rgangish va ishga tayyorlash. 4

Kontakt tranzistirli o‘t  oldirish tizimini o‘rgangish va ishga 2
9. tayyorlash
10. | Elektron ot oldirish tizimi 2

Mikroprotsessorli ~ o‘t  oldirish tizimini o‘rgangish va ishga 4
1L tayyorlash
12. | Ot oldirish shamlari tuzilishini o‘rganish va ishga tayyorlash 2
13. | Nazorat o‘lchov asboblarining tuzilishini o‘rganish va ishga 4
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tayyorlash

Yoritish va yorug‘lik darakchilarini tuzilishini o‘rganish va ishga 6
14. tayyorlash

Avtomobilning elektron boshqarish tizimlari jixozlarini tuzilishini 4
15. o‘rganish va ishga tayyorlash

Avtomobilni tormozlash  va harakatlanish jarayonini elektron 4
16. | boshqarish tizimi  jixozlarini tuzilishini o‘rganish va ishga

tayyorlash

Avtomobil dvigatellarini elektron boshqarish tizimi jixozlarini 4
17. | tuzilishini o‘rganish va ishga tayyorlash
18. | Yordamchi elektr jihozlari tuzilishini o‘rganish va ishga tayyorlash 4

Jami: 60 soat

Amaliy mashg‘ulotlar multimedia qurilmalari bilan jihozlangan auditoriyada
yoki masofaviy ta’lim platformasida onlayn tarzda har bir akadem guruhga alohida
o‘tiladi. Mashg’ulotlar faol va interfaol usullar yordamida o’tiladi. “Keys stadi”
texnologiyasi ishlatiladi, keyslar mazmuni o’qituvchi tomonidan belgilanadi.
Ko’rgazmali materiallar va axborotlar multimedia vositalari yordamida o’tiladi.

VI .MUSTAQIL TA’LIM

Mustaqil ta’lim mavzulari Hajmi

Elektr jihozlarini avtomobilni samarali va xavfsiz ishlatishdagi rol.. 2
Avtomobil elektr jithozlarining umumiy sxemasi va alohida tizimlari.
Elektr jihozlarga qo‘yiladigan talablar

Avtomobilning elektr ta’minot tizimi. Oddiy tuzilishga ega bo'lgan 2
avtomobil generatorining tuzilishi va ishlashi.

Generatorning elektr tavsifnomasi. Kompakt va kontaktsiz generator 2
larning tuzilishining o‘ziga xos tomonlari

Generator kuclilanishini rostlashning asosiy prinsipi. Elektromagnit 4
kuchlanish rostlagiehlari

Kontakt-tranzistorli, kontaktsiz-tranzistorli va integral kuchlanish 2
rostlagiehlari
Oddiy tuzilishga ega bo'lgan akkumulyatorlar batareyasining 2
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tuzilishi

7 | “Xizmat ko‘rsatilmaydigan” va “kam xizmat ko'rsatiladigan” va
AGM texnoloeivasi bo'vicha yaratilgan akkumulyatorlar ishlashi

8 | Akkumulyatorlarning asosiy ko‘rsatkichlari, razryad va zaryad, volt-
amper tavsifnomalari

9 | Akkumulyatorlarning asosiy nosozliklari va ulami bartaraf qilish.
Akkumulyatorlami zaryad qilish usullari, afzallik va kamchiliklari

10 | Ichki yonuv motorlarini ishga tushirish sharoitlari

11 | Avtomobil startyorlarini tuzilishi va ishlashi.

12 | Ichki reduktorli va doimiy magnitdan uyg'otiladigan startyorlar.

13 | Startyor elektrodvigatelini clektromexanik tavsifnomasi

14 | Benzinli motorlarning o‘t oldirish tizimlarining turlari, ularga
qo‘yiladigan talablar va asosiy ko'rsatkichlari

15 | Kontaktli o‘t oldirish tizimi va undagi ishchi jarayon

16 | Kontakt-tranzistorli va kontaktsiz-tranzistorli ot oldirish tizimlari

17 | Mikroprotsessorli o‘t oldirish tizimi. Yuqori kuchlanishni statik
tagsimlash usullari

18 | O’t oldirish shamlari

19 | Avtomobildagi harorat, bosim va yonilg'i sathini 0‘Ichash asboblari

20 | Avtomobilda akkumulyatorlami zaryad rejimini nazorat qilish, tezlik
va motorning aylanishlar chastotasini o'lchash asboblari

21 | Avtomobilning bosh yoritish faralarida yorug'likni tagsimlanish
prinsiplari. Gomofokal va elleptik faralarning optik tizimlari.

22 | Bosh yoritish faralari va yorug‘lik darakchilarining turlari va
tuzilishi. Avtomobil lampalari

23 | Avtomobil motoridagi majburiy salt ishlash ekonomayzcrini
elektron boshqarish

24 | Avtomobil motoridagi majburiy salt ishlash ekonomayzcrini
elektron boshqarish

25 | Benzinli motorlarda yonilg'i purkashni elektron boshqgarish tizimlari:
L-Jetronic, Mono - Jetronic, Motronic

26 | Integral mikrosxemalardagi elektron kuchlanish regulyatorlari

27 | Elektr jihozlarini avtomobilni samarali va xavfsiz ishlatishdagi roli.
Avtomobil elektr jihozlarining umumiy sxemasi va alohida tizimlari.
Elektr jihozlarga qo‘yiladigan talablar

28 | Avtomobilning elektr ta’minot tizimi. Oddiy tuzilishga ega bo'lgan

30




avtomobil generatorining tuzilishi va ishlashi.

29 | Generatorning elektr tavsifnomasi. Kompakt va kontaktsiz generator 2
larning tuzilishining o°ziga xos tomonlari

30 | Generator kuclilanishini rostlashning asosiy prinsipi. Elektromagnit 2
kuchlanish rostlagiehlari

31 | Kontakt-tranzistorli, kontaktsiz-tranzistorli va integral kuchlanish 2
rostlagiehlari

32 | O’toldirishning electron tizimi 2

33 | Transistor tizimli 0’t oldirish tizimining ish jarayoni 2

34 | Transmissining electron boshqarish 2

35 | Jeneratdor diagnostikasi uchun ro'yxatga olish vositalaridan 2
foydalanis

Jami 104

Mustaqil ofzlashtiriladigan mavzular bo‘yicha magistrantlar tomonidan
referatlar tayyorlanadi va uni taqdimoti tashkil etiladi. Masofaviy ta’limda
o’qituvchiga turli xil elektron ko’rinishdagi (rasm, audio va video formatda, tirli
xil kompyuter dasturlari orqali)topshirishi mumkin.

VI. Talabalar bilimini baholash mezonlari va kreditlarni olish
uchun talablar

Fanga oid nazariy materiallar ma’ruza mashg‘ulotlarini ma’ruzalarda ishtirok
etish va kredit-modul platformasi orqali ma’ruzalarni mustahkamlash hamda
belgilangan test savollariga javob berish orgali amalga oshiriladi.

Amaliy mashg‘ulotlari bo‘yicha amaliy ko‘nikmalar hosil qilish va
o‘zlashtirish mashg‘ulotlarga to‘liq ishtirok etish va modul (Hemis) platformasi
orqali topshiriglarni bajarish natijasida nazorat qilinadi.

Mustaqil ta’lim mavzulari modul platformasi orqali berilgan mavzular
bo‘yicha topshiriglarni bajarish (test, referat va boshga usullarda) bajariladi.

Fan bo‘yicha talalabalar test usulida oraliq nazorat va og‘zaki (yoki test)
usulida yakuniy nazorat topshiradilar.

Fan dasturida berilgan baholash mezonlari asosida fanni o‘zlashtirgan
talalabalarga tegishli ta’lim yo‘nalishi (magistratura mutaxassisligi) o‘quv rejasida
ushbu fanga ko‘rsatilgan kredit beriladi.
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VII. Asosiy va qo‘shimcha o‘quv adabiyotlar xamda axborot
manbaalari**

Asosiy adabiyotlar

16. Mahmudov G’.N. Avtomobillarning elektr va elektron jihozlari.
Darslik. 3-chi nashr, Toshkent, Premium Poligraphy, 2018y., 316 b.

17. Tom Denton. Automobile Electrical and Electronic Systems. Linacre
House, Jordan Hill, Oxford OX2 8DP 200 Wheeler Road, Burlington, Third
edition, 2012 y., 740 p.

18. Bonnick, Allan W.M . Automotive computer controlled systems:
diagnostic tools and techniques. Typeset in 11/13pt Garamond by Laser Words,
Madras, India Printed and boundin Grea tBritain, 2011 y.,266 p.

19. Otr B.D. "DnektpoobopynoBaHue aBTOMOOWICH". YueOHUK s
CTYJICHTOB BBICIIMX Y4YeOHBIX 3aBelleHUU, 4-¢ um3ganue, MockBa, TpaHcmopr,
2006r. 440 c.

20. AxumoB C.B., YmwxkxkoB HO.I1. DnekrpoobopynoBanue aBTOMOOUIIEH,
Mockga, 3a pynem, 2007r. 336 c.

6.2. Qo‘shimcha adabiyotlar

21. Mupzuée .M. Onnii TabIMMHU  SHaJa PUBOXIAHTUPHUII YOpa-
tanoupnapu tyrpucuaa. [pesuaent kapopu [1K Ne 2909, 20.04.2017 .

22. Mahmudov G’.N. Avtotransport vositalarning elektr jihozlari. Kasb hunar
kollej talabalari uchun darslik. 2 — chi nashr. Toshkent, Ilm ziyo, 2016y. 264 b.

23.Mahmudov G’.N. Zikrillaev H.F. Avtomobil dvigateli va boshqa
agregatlarini elektron boshqarish. Kasb hunar kollej talabalari uchun o‘quv
qo‘llanma. 2 — chi nashr. Toshkent, Ilm ziyo, 2014y.120b.
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KIRISH

«Transport vositalarining elektr va elektron jihozlar » fanidan ta’lim
texnologiyasi «Texnik oliy ta’lim muassasalarida ma’ruza va seminarlarni o‘qitish
texnologiyasi» o‘quv qo‘llanmasida bayon etilgan o‘quv mashg‘ulotlarda yangi
texnologiyalarni qo‘llash qonun-qoidalariga tayangan holda ishlab chiqildi.
Talabalarga bilim berish jaryonida zamonaviy ta’lim texnologiyalarning ahamiyati
to‘g‘risida so‘z borganda Prezidentimiz [.A.Karimovning “O‘quv jarayoniga yangi
axborot va pedagogik texnologiyalarni keng joriy etish, bolalarimizni komil
insonlar etib tarbiyalashda jonbozlik ko‘rsatadigan o‘qituvchi va domlalarga
e’tiborimizni yanada oshirish, qisqacha aytganda, ta’lim-tarbiya tizimini sifat
jihatidan butunlay yangi bosqichga ko‘tarish digqatimiz markazida bo‘lishi
darkor”* degan so‘zlarini ta’kidlash o‘rinlidir. Bu masala “Barkamol avlod yili”
Davlat dasturida ham asosiy yo‘nalishlardan biri sifatida e’tirof etilgan.

Kitobda keltirilgan ta’lim texnologiyalarining har bir1 o‘zida o‘quv
mashg‘ulotini o‘tkazish shart-sharoiti to‘g‘risida axborot materiallarini, pedagogik
magqsad, vazifa va ko‘zlangan natijalarni, o‘quv mashg‘ulotning rejasi, o‘qitishning
usul va vositalarini mujassamlashtirgan. Shuningdek, bu o‘quv mashg‘ulotining
texnologik kartasini, ya’ni o‘qituvchi va o‘quvchining mazkur o‘quv
mashg‘ulotida  erishadigan magsadi bo‘yicha hamkorlikdagi faoliyatning
bosqichma-bosqich ta’riflanishini ham oz ichiga oladi.

Kitob tarkibi kirish, ta’lim texnologiyasining konseptual asoslari, har bir
mavzu

bo‘yicha ma’ruza va laboratoriya mashg‘ulotlarida o‘qitish texnologiyasidan
iborat. Ma’lumotlar maksimal darajada umumlashtirilgan va tartibga solingan.
Ularni o‘zlashtirish va yodda saqlab qolishni kuchaytirish uchun jadval va
chizmalardan foyda-lanilgan. Kitobning konseptual asoslari gismida dastlab
«Transport vositalarining elektr va elektron jihozlar » fanining dolzarbligi va
ahamiyati, mazkur o‘quv fanining tarkibiy tuzilishi, o‘qitishning usul va
vositalarini tanlashda tayanilgan konseptual fikrlar, kommunikasiyalar, axborotlar
berilib, so‘ngra loyihalashtirilgan, o‘qitish texnologiyalari taqdim qilingan.

(1) To‘qqiz turdagi ma’ruza mashg‘ulotlari: kirish, tematik, muammoli,
vizual-ma’ruza, binar ma’ruza, ma’ruza-munozara, hamkorlikdagi ma’ruza,
avvaldan rejalashtirilgan xatoli ma’ruza, sharhlovchi ma’ruza berilgan.

(2) Laboratoriya mashg‘ulotlarini muammoli, bilimlarni kengaytirish va
chuqurlashtirishga yo‘naltirilgan, ishbilarmonlik o‘yinlariga asoslangan, aniq
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holatlarning yechimi bo‘yicha o‘tish texnologiyalari mavjud va h.k. Hozirgi kunda
jahon tajribasidan ko‘rinib turibdiki, ta’lim jarayoniga o‘qitishning yangi,
zamonaviy usul va vositlari kirib kelmoqda va samarali foydalanilmoqda.
Jumladan, Toshkent Avtomobil-yo‘llar institutida ham innovasion va zamonaviy
pedagogik g‘oyalar amalga oshirilmoqda: o‘qituvchi bilim olishning yagona
manbai bo‘lib qolishi kerak emas, balki talabalar mustaqil ishlash jarayonining
tashkilotchisi, maslahatchisi, o‘quv jarayonining menejeri bo‘lishi lozim. Ta’lim
texnologiyasini ishlab chiqish asosida aynan shu g‘oyalar yotadi.

«TRANSPORT VOSITALARINING ELEKTR VA ELEKTRON
JIHOZLAR» FANIDAN TA’LIM TEXNOLOGIYASINING KONSEPTUAL
ASOSLARI

«Transport vositalarining elektr va elektron jihozlar» fanining
dolzarbligi va

ahamiyati

Mutaxassislik fanlari ichida “Transport vositalarining elektr va elektron
jihozlar” alohida o‘rin tutadi. Chunki, hozirgi zamon avtomobillarining elektr
jthozlari ishchi jarayonlarni avtomatlashtirish, harakat xavfsizligini va
haydovchilar ish sharoitini yaxshilash tadbirlarini ta’minlovchi murakkab tizim
bo‘lib, avtomobillarni samarali ishlatish darajasi ko‘p jihatdan aynan elektr
jthozlarning ishonchliligiga bog‘liqdir. Transport vositalarining bortdagi
jihozlarini rivojlanishining keyingi bosqichlari an’anaviy elektr jihozlarni tuzilishi
va tavsifnomalarini takomillashtirish hamda avtomobil dvigateli va boshqa
agregatlarini avtomatik boshqgarish tizimlarini yaratish va ularni izchil ravishda
joriy qilish yo‘nalishlarida bormoqda. O‘tkazilgan ilmiy tadqiqotlar asosida
nisbatan qisqa muddat davomida klassik elektr jihozlarning jiddiy takomillashuvi
sodir bo‘ldi. Transport vositalari kompakt (ixchamlashtirilgan) generatorlar,
kenglik-impuls modulyasiya asosida ishlovchi kuchlanish rostlagichlari, “kam

13

xizmat ko‘rsatiladgan”, xizmat ko‘rsatilmaydigan” akkumulyatorlar, ichki
reduktorli va doimiy magnit ta’sirida uyg‘atiladigan starterlar, yuqori kuchlanish
statik usulda (uzgich tagsimlagichsiz) tagsimlanadigan o‘t oldirish tizimlari,

gomofokal va ellipssimon faralar, ksenon lampalar, yorug‘lik targatuvchi diod va
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suyuq kristalli ko‘rsatkichlar o‘rnatilgan nazorat-o‘lchov asboblari bilan
jihozlanmoqda. Oxirgi o‘n-o‘n besh yilda avtomobillar uchun mutlago yangi
bo‘lgan avtomatik boshqgarish tizimlari o‘rnatila boshlandi: yonilg‘ini purkash va
o‘t oldirishni elektron boshqgarish tizimlari, gidravlik va pnevmatik tormoz
tizimlarini, avtomat uzatish qutilarini mikroprosessorlar vositasida boshqarish,
bortdagi nazorat va navigasiya tizimlari, marshrut kompyuteri, yoritish faralarning
holatini elektron boshqgarish tizimi shular jumlasidandir.

Shunday qilib, hozirgi zamon avtomobillarining elektr jihozlari, malakali
xizmat ko‘rsatilishini talab qiluvchi, doimo rivojlanuvchi murakkab sistemaga
aylandi. Avtomobillar meyorida va daromadli (rentabelli) ishlatilishi ko‘p jihatdan
elektr jihozlar shayligiga bog‘lik. Hozirgi zamon avtomobillaridagi elektr
jihozlarining narxi ancha baland bo‘lib, avtomobil to‘la gqiymatini 25-30% ni
tashkil qiladi. Elektr jihozlarni ta’mirlash va ularga xizmat ko‘rsatishga ketadigan
mablag®’ ham taxminan shu ko‘rsatkich doirasida bo‘ladi. Demak, avtomobillar
to‘g‘ri va daromadli ishlatilishini ta’minlash uchun ularning elektr va elektron
jihozlari tuzilishini, ishlash prinsipini, tavsifnomalarini, ishlatilishining o‘ziga xos
tomonlarini har tomonlama va chuqur o‘rganish juda muximdir.

Hozirgi kunda O°‘zbekistonda ta’lim tizimidagi islohotlarning asosini
shakllan-tiruvchi qator meyoriy xujjatlar qabul qilingan va amalga oshirilib
kelinmoqda. Ular orasida “Ta’lim to‘g‘risida”gi va “Kadrlar tayyorlash milliy
dasturi to‘g‘risida”gi qonunlar alohida o‘rin tutadi. Bu qonunlardan kelib
chigadigan vazifa ta’lim dasturlari mazmunining yuqori sifatiga erishish va yangi
pedagogik texnologiyalarni joriy qilishdir. Ilg‘or pedagogik texnologiyalar dars
berishning interfaol wusullarini nazarda tutadi. Bular munozarali darslar,
ishbilarmon o‘yinlar, muammoli holatlarni, keys stadilarni yechish va
hokazolardir. Ushbu usullar talabalarning ijodiy faolligini oshirishda, yuzaga
keladigan texnik muammolarni tahlil qilish va eng magbul yechimini topishda
yordam beradi. Shuningdek, texnikaviy yo‘nalish bo‘yicha bakalavr tayyorlash
Davlat ta’lim standartini amalga oshirishda amaliy vosita hisoblanadi.

Davlat ta’lim standartida bakalavr tayyorgarlik darajasiga quyidagi talablar
qo‘yilgan:

Bakalavr:

¢ dunyoqarash tavsifidagi bilimlar tizimini egallagan bo‘lishi; gumanitar va
jtimoiy-iqtisodiy fanlar asosini, davlat siyosatining dolzarb masalalarini bilishi;
jjtimoiy muammolar va jarayonlarni mustaqil tahlil qilish qobiliyatiga ega bo‘lishi;
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e Vatan tarixini bilishi; millly va umuminsoniy qadriyatlar bo‘yicha o‘z
nuqtai nazarini bayon eta olishi va ilmiy asoslay olishi, milliy istiglol g‘oyasi
asosida faol hayotiy o‘rinni egallashi;

e tabiat va jamiyatda yuz berayotgan jarayonlar va hodisalar haqida yaxlit
tasavvurga ega bo‘lishi, tabiat va jamiyat rivojlanishi haqida bilimlarga ega
bo‘lishi, ulardan hayotda va kasbiy faoliyatda zamonaviy ilmiy asoslarda
foydalana bilishi;

¢ insonning insonga, jamiyatga, atrof-muhitga bo‘lgan munosabatini tartibga
soluvchi huquqiy va axloqiy meyorlarni kasbiy faoliyatda hisobga ola bilishi;

e axborotni to‘plash, saqlash, ularga ishlov beri shva unumli foydalanish
metodlarini egallash; o‘zining kasbiy faoliyatida asosli mustaqil garorlar qabul
qila bilishi;

e bakalavriatning mos yo‘nalishi bo‘yicha ragobatbardosh umumkasbiy
tayyorgarlikka ega bo‘lishi;

¢ yangi bilimlarni mustaqil o‘zlashtira olishi, o‘zini takomillashtirishi va o‘z
mehnatini ilmiy asosda tashkil qila bilishi;

e sog‘lom turmush tarzini shakllantirish, jismonan baquvvat va sport bilan
shug‘ullanib borish zarurati haqida ilmiy tasavvurga va e’tiqodga ega bo‘lishi,
o‘zini jismonan takomillashtirish malaka va ko‘nikmalariga ega bo‘lishi kerak;

e kadrlar malakasini oshirish va gayta tayyorlash tizimida qo‘shimcha kasbiy
ta’lim loishi kerak.

Ushbu fan bo‘yicha mashg‘ulotlar olib boruvchi o‘qituvchi doimo o‘z
ustida ishlashi, pedagogik maxoratini uzluksiz oshirib borishi zarur. O‘z fikrini
tushunarli, ko‘rgazmali ifodalay bilishi, jahon avtomobilsozlik sanoatida, xususan
elektr va elektron jihozlar borasidagi yangiliklardan bohabar bo‘lishi, talabalarga
muntazam ravishda yetkazib turishi, ya’ni ta’lim berish jarayoniga ijodiy
yondashuvi kerak.

Ma’ruza mashg‘ulotlarini an’anaviy tarzda, ilg‘or pedagogik usullarsiz olib
borilishi talabadan faollik talab qilmaydi. Darsni o‘zlashtirish ham osonday
tuyuladi, fanga nisbatan qiziqish uyg‘onmaydi. Ma’ruzalarni taqdimot shaklida
o‘tish,  targatma materiallardan keng ko‘lamda foydalanish, murakkab elektron
sxemalari ishlash tamoyilini harakatda ko‘rsatish talabada fanga qiziqishni
kuchaytiradi, uning faolligini oshirib, chuqurroq fikrlashga, maqsadga qarab
intilishga, zarur bilim va ko‘nikmalarni shakllanishiga yordam beradi
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Mabpy3sa Ne 1
Manbpyza maB3ycu: Kupumi. (2 coar)
Masbpy3sa pexacu:
1. ABTOMOOMIIb Ba TPAKTOP DJEKTP KUXO03JTAPUHUHT PUBOKIIAHUIL OOCKUUIIAPH.

2. ABTOMOOUJIb Ba TpaKTOPJApHU CaMapajil UIUIATHILAA DJIEKTP KUXO3TAPUHUHT
TYT-TaH YPHHU.

3. DnekTp xKuxo3napura Kyunaaurasd JlaBnar cranaaptu tanadbiapi.

4. ABTOMOOUIL Ba TPAKTOP OHJIEKTP KUXO3JIAPUHUHT YMYyMHIl cXemacu Ba
anoxuaa QyHK-IMOHAT TU3UMIIAPHUHT Ba3udanapH.

Tasnu cy3 Ba mbopanap: snekmp dcuxosiap, xapakam xasgcuznueu, ampogh
MYXUm XUMOACY, UUMOHYIUIUK, CAMAPATU UWAAMULL, STIeKMP MAbMUHOM MUSUMU,
eenepamop, aKKymMyasamop, peie-pocmiaacuy, uwiea myuupuul musumu, Cmapmep,
Ym on0upuwi MusuMuy, HA3opam-ényoe acoobdnapu, épumuui MusumMu, 31eKmpoH
OowKapuw MusUMAAPY, HOMUHAL KYYAAHUW, OUp YIMKA32UYAU MUSUM

ABTOMOOUJICO3TMKHU PUBOKIIAHUII ~ HCTUKOOJJIapU  aBTOMOOWIUIApJA AJIEKTP
Ba DJIEKTPOH JKMXO3JapHM KEHI KyjJamjJa HWOUIaTUIWIIM Owinan OeBocuTa
OOFNMUKANP. XO3UPrd 3aMOH aBTOMOOWJUIAPUHUHT DJIEKTP >KUXO03JIapu HIIYU
Kapa€HJIapHU aBTOMATJIAIITUPUII, XapakaT XaB(OCHU3IMIMHUA Ba XaWJOBUMIIAD HII
HIAPOUTUHU SAXIIWIAII TaJAOUPIApUHU TabMUHIOBYM MYypakkad TH3UM OYiuo0,
aBTOMOOWJUIApHM caMapalii WIUIATHUIN Aapa)kacd KYN JKUXaTAaH allHaH SJEKTP
KUXO3JAPHUHT UIIOHUWIMIIUTUTA OOFIUK OYIaau.

Onextp sHeprus nactiaad, 1860 Hunna nuku €HYB IBUTaTEIUIapUaa EHUIFU apa-
NANIMACHHU YT ONJMPHIN y4yH MIIATHITAH. BHUIFU apanaliMacuHH IOKOpPH
KYWIAHUILUIM  DJIEKTP YYKYHU ¢EpaaMuaa YT OJIUPWIHIIK, YT OJAUPHUIIT
JAaKUKAaCMHU aHUK pocTiail Ba Oy ¥3 HaBOaTHIa UYKU €HYB JBUTATEIUIAPUHUHT
(MEJ]) KyBBaTHMHM Ba TeXKaMIIMIUTMHU CE3UIApIH Japakala OMIMPULI MMKOHUHU
oepau. LlyHuHT y4yH €HWIFMHU 3JEKTP YUYKYH BOCHTAacHJa YT OJAMPHUII OOIIKA
yCYJIJIapHU CUKUO YMKapAM Ba XO3UPIH KyHJAa KapOropaTOpiu JBUTaTelap y4yH
ArOHA CUCTEMA XUCOOJIaHaIH.

DJEKTp JHEPrus JBHUTATCIIHW WINTa TYIIMPUIN, EPUTHII Ba  TYypId XHII
ac000JlapHU TOK OWJIaH TabMUHJIAII YYYH WUIUIATWIMIIA aBTOMOOWIIIApa 3JIEKTP
TabMUHOT, HINTA TYIIMPHUII Ba EPUTHIN TU3UMIIAPUHH BYXKYATa KEITUPIH.

38



DNEKTp TAbMUHOT THU3UMH aKKyMYJISATOp OarapescH, TEHEepaTop Ba Peie-pocT-
narnunap-gaH uoopar. Kapuitd 50 #wmnm maBommuma aBToMoOWILIapaa acocaH
y3rapMac TOK FreHepaTop-JIapy HUILIATHIIA. DJICKTPOH CAHOATHHHT PHUBOKIAHUIITN
Ba Oy coxaaa spuniwiran MmyBaddaxkusriap aBToMmoOWIIapaa SpuM YTKa3THuiIu
TYFpuIarnuiapra sra OYAraH y3ra-pyB4aH TOK T'€HEPATOPJIAPUHU HILTATHIII
MMKOHHHH  Oepii. Y3rapyByaH TOK  TCHEpaTOp-IapH  y3rapMac  TOK
reHepaTopjapura HucOaTtaH Oup KaTop ad3aiukiapra sra Oymu0, XycycaH
yJIAPHUHT WIUTATHIN JKapaéHUard HIMOHWIMINK Ba YHIAMIIMINK Japakacd aHda
IOKOpH,  yir4amyiapy HucOataH KHYMK OynraH Xojija KaTTa KyBBarra ora,
TaHHApPXM aHYa MacT Ba XOKas3o.

ABTOMOOUWJ JABUTATEIUIAPUHUHT HWIITa TYIIUPUII TU3UMH aKKyMYJsITOpiap
Oarapescu, craprep, KOMMYTalUs XUXO3JIApH, JABUTATEIHU HIIra TYIIWPHUIIHU
SHIWJUIaTYBUM MOCJIa-Majlap/iaH TallKWI TONTaH. AKKyMyJsiTopiap OaTtapesicu
aBTOMOOMJI QJIEKTp JKUXO3JapUHUHI 3apyp KUCMIIapuAaH Oupura aiiaHau.
ABTomMoOWJIapia Au3enb JABUTATEIUIapyd  KYJUIAHWJIWIIM — MIOra  TYHIMPHUIIT
TU3UMUHUHT KYBBAaTW aH4ya OLWIMPWIMIIMHU Tanabd xwiau. by, ¥3 HaBGaTuaa,
curumu  200-250 A-coat O6ynraH, TaKOMWJIJIAIITaH aKKyMyJsiTop OaTapesuiapHu,
KyBBaTH 10-15 kBT raya O¥ynran craprepiapHu Muuiad YUKUIITA OJIUO KEJJIH.

X03Upru 3aMOH aBTOMOOW/Ib JBHUraTeJlIapua CUKUII Japakacd, alylaHuIuIap
4acToTa-CH YCHINK OWJIaH Oupra TeXaMKOPJIMIMHU OLUMPHUIL, YUKUHIN Ta3lapHU
3aXapJMIUTMHY  KaMaWTUpUII Macajajlapura OyiraH TanaOHMHT Kydalumu YT
OJIIUPUILl CHUCTEMajapujiard IOKOpPH KydwlaHuIl KuiMatuHu 1,5-2 OGapaBap
OLIMpHUILI 3apypaTUHU TyFaupau. Krnaccuk €ku  KOHTAKTIAM YT OJIIAPUII
TU3UMHUHUHT UMKOHUSTU YEKJIAHTaHJIUTU cababau 0y MyaMMOHHU Xajl KWK Y9yH
YT ONJAMPUIIHUHT SIHTU CHUCTEMallapy Muuiad YUKWIAM, XyCycaH KOHTaKT-
TPAH3UCTOPJM,  KOHTAKTCHU3-TPAH3UCTOPJIN, MHUKPOIPOLECCOPIA YT OJAUPUILLI
CUCTEMAJIapy LIyJIap KyMIACUAAHIUD.

ABTOMOOWJUTAPHUHT EPUTHILN TU3UMU OUP TOMOHJAH XapakaT XaB()CHU3IUTHUHU
TabMUHJAIJIA KaTTa axaMusaTra sra Oyiica, MKKMHYA TOMOHJAH XaWJOBYM Ba
HynoBumiapra MabiyM KyJalnumk spaTuil — BazudacuHu XaMm  Oaxkapaiu.
ABTOMOOMJIb TPAHCMOPTH BOCHUTAJAPUHUHI COHU OPTHO OOpHILIM Ba YyJApPHUHT
XapakaTu ToOopa TUFHU3IAIIUIIN UYI-TpaHCHOPT  XOAMCAIApU  KECKUH
Kymavummura onu6  kenau.  JlaBmaT  aBTOMOOWJIL — HazopaTh  TYIUIaraH
MabJyMOTJIapra Kypa 0y HoXyml xoaucanapHuHr 60% IaH OpTUKPOFU KYpPUHMIII
Xy OynMaraH mapowmiapaa (SpHA TyH, TymaH) comup Oynanu. By,
apToMoOMILIapaa TYpT (apaiu Ba EPUTHILIHM aBTOMATHK POCTIOBYM CHCTEMalap,
romookan (kyn (Gokycian), JUTMICCUMOH Ba TyMaHra Kapiiu (apanap, rajore,
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KCEHOH Ba KH3WJI JIMH3AJIM Jlammanap *XOpui KWIMHHUIIUTA OJIUO Kenau. SKuH
KeJlaXakJa aBTOMOOWUIAPHUHT EPUTHII TU3UMUAA SPUM YTKA3rU4iIu EPYFIHNK
YUKApyBUM AJIEMEHTIIap, CYIOK KpUCTa/Ulap Ba OOIIKa TypAaru sHru EpYFINK
KUXO3JTAPHUHT UIUIATHUILI MYJKAUIAHMOK/IA.

ABTOMOOWJIb Ba YHUHT aCOCHUH KHCMJIAPU MIIOHWIA WIUTAIIMHA TabMUHIIAIIIA
Ha30paT-ya4oB acOoOmapu amoxuaa axamusrra sra. Hasopar-ymdoB acOobmapu
ABTOMOOWJIHUHT SHI KMMMAaT0ax0 Ba MachyJHATIM arperaT Ba Kucmimapu (
JBUTATENb, TEHEPATOP, TOPMO3, EPUTHUII-TApaK OCpHIl CHCTEMajapy Ba XO0Ka3o0)
XOJaTHHU Ba MEbEpHIA UIUIANIMHU HA30paT KWIHO TYpUII HMKOHUSTHHU
Ocpamu.  XO3Wpru BakTAa,  XapakaT XaB()CU3JIUTMHM  TabMUHIAII  Ba
XaWIOBUNHUHT JUKKATHHN OYIMACIMK MaKca-Iu1a Ha30paT-yiIdoB acO00IapHUHT
KypcaTyBuUd TypJapyUHH KaMaWTHPUO, KYNMPOK JapaKk OCepyBYM  TypJIapuHHU
YpHaTHII Makcaara MyBo(uk 10 XucoOJIaHMOK/IA.

ABTOMOOW/UTapAa DJIEKTP Ba DJIIEKTPOH  JKUXO3JApU  PUBOKIAHUITUHUHT
KeUMHTH OOCKUWIApH DJICKTPOH TEXHWKACHHUHT TapakKKHETH OwmiaH OeBocHTa
O0ofnMK OYynub, Yy acocaH aBTOMOOWJUIAPHUHT XapakaT XaBCU3JIUTMHU  sHaja
TYIapoK TabMUHJIAIITA, JBUTATEJAard WIIUW JKapaCHJIapHU caMapaJopiuTvHU,
TOPMO3 TH3UMHU HIIOHWIWINTHHHE OIIMPUINTa HYHaNTHpWIMOKAa. MacanaH,
XaWOBUM XOJIATHHU Y3IYKCH3 Ky3aThO, 3apy-paT Oylindya aBTOMAaTHK paBHUIIIA
Xapakar XaBQCH3IUTUHU TAbMUHJIOBUM YOpaJlapHH aMaira OIIMPYBYH
JIMAarHOCTUKa acOOOMHU sipaTuill Oopacuaa U3UKi Ul 00 OOpUIIMOK/IA.

DNEeKTpOHMKAa Ba MHMKPONPOLIECCOP TEXHUKACUHUHI KYJUIAHWIIW JBUTATENb Ba
TpaHC-MHMCCHUSI MIIMHU aBTOMAaTUK OOIIKAPUIN CHUCTEMANlapUHU HWIUIA0 YUKHII
MMKOHUHU Oepau. XycycaH, XO3Uprd 3aMOH aBTOMOOWJUIapuja YpHaTHITaH
ANIEKTPOH  AHTUOJIOKMPOBKAIM  TOPMO3  CHUCTEMajapu, JBUTaTelra EHWIFU
MHUKJOpPU aHMK MEbEpAA y3aTWIWIIMHA TabMHUH-JIOBUM DJEKTPOH TU3UMH IIYyJIAp
KyMIIACUAAHIUD.

Mynnaii kw0, XO3UPrd 3aMOH aBTOMOOWJUIAPUHUHL DIIEKTP JKUXO03JIapH,
Majakajayd Xu3MaT KYpCAaTWJIMIIMHU Tajnad KWIyBUM, JOMMO PUBOXJIAHYBYU
Mypakka0d cucremara ainaHau. — ABTOMOOWIIap MebEpUIa Ba JAapOMaId
(peHTabenn) UIUTATHWIIMIIN KYTI KUXATIaH 3JIEKTP JKUX03/ap IANIurura OofimK.
X03Upr 3aMOH aBTOMOOMIIIApUIATH AJIEKTP KUXO03JapUHUHT HApXW aH4ya OasiaH
0ynub, aBTOMOOWIL TYna KukiMatuHu 25-30% HU TalIKUid KWIaan. ODJIEKTP
KUXO3JIapHU TabMUpJIAII Ba yjapra Xu3MaT KypcaTHIlra KeTaJuraH mabiiaf xam
TaxXMUHAH WIy KypcaTkuu Jgoupacuja Oynaau. Jlemax, aBromMoOWsuiap TYfpu Ba
JapoOMaJUId MIUIATWINAIIMNHU TabMHUHIIALL YYyH YJIAPHUHI JJIEKTP Ba JJIEKTPOH
KUXO031apu  TY3WIHILIHWHH, WIUIAIl  TOPUHIUINHY, TaBCU(PHOMaTapUHHU,
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WIUIATWIMIIHHUHT Y3Ura XOC TOMOHJIADMHM Xap TOMOHJIaMa Ba YyKYp YpraHHWII
Kylla MyXUMIHUP.

ABTOMOOWJUTAPHUHT DBJIEKTP KUXO3JIAPUHU KyHugaru acocuil (QyHKIHOHAI
cuctemanapra Oyaui MyMKHUH:

1. DnekTp TabMHHOT TH3UMHU (TE€HEpaTop, KYWIAHMINI PEJIeCH, aKKyMYISTOp
OaTapesicu).

2. Nuku €HyB JBUTaTENMHMU WIIra TYIIUPUII TU3UMU (CTapTep, aKKyMYJSTOP
Oarapescu, UlIra TYIIMPUITHU €HTWUIATYBYM MOCIamanap).

3. Y1 onaupuin TH3UMH (TOK MaHOAW, YT OJIUPUII FAJITAard, Y3rud-TakCUMIIaruy,
TPaH3UCTOP KOMMYTATOPH, YT OJAUPHULI IIIAMIIAPH);

4. Hazopar-yn4oB acOo6napu Ba IMArHOCTHKA TU3MMHU (TemIeparypa, 00cuM
Ce3rud Ba KypcaTKU4YJapH, TAXOMETpP, CHUIOMETp, JAapak OepyBud Jiammanap Ba
OomIka).

5. Epurum Ba xabap Gepum Tusumu (6om éputuin (apanapd, aBTOMOOHIIb
OypWJIMILIK Ba TYXTAllMHU KYpcaTyBUM UYHPOKJIAp, OJIMHTHU Ba opkKajaaru ¢apa
OCTH YHMPOKJIap Ba X0Ka30).

6. Kynaiinuk siparyBun acOoOmap TusuMmu  (OMHATO3ajIaruysiap, HCUTTUY
ANEKTpJIBUTATEIIapH, KOHAUIIMOHEpap, OifHa KyTaprudjiap Ba X0Ka3o).

7. I[BI/IFaTCJIB Ba TPAHCMHUCCHUAHU aBTOMATHK 601u1<ap1/1m TU3UMH.

8. YTka3zruwiap Ba KOMMYyTalUsl )KUX03JIapH.

['eneparop, craprtep, VT ONJupMIl ammapaTiiapy Ba Ha30paT-yIvoB
acOOOJapHUHI  ce3ruwiapu OeBOCUTa JBUTaTelra, KOJraH >XUXo03jap 3ca
aBTOMOOWJIb KY30BH Ba IMIACCUCUHUHT TETUIILIN OMlapura YpHaTHIAIN.

['eneparop Ba akkymyssiTopiap Oatapesicu Oup-Oupu OuiiaH mapajienl yJaHTaH.
ABTOMOOMIIb  XapakaTjiaHaéTraHja MCTEbMOJUMIAD TOKHU TE€HEepaTopJiaH,
TyxTaragaa €Kl JBUTATENIHU ailJlaHWIUIap YacTOTacH OeNruiaHraH KuiMatiaH
KaM  Oynranma  aca,  aKKyMyJATopJiap OarapesicuiaH  oJaguiIap.
Hctebmonmuunapaun Oup TOK MaHOaWJaH MKKMHYMCHMra ajMamnugiad ynam Ba
reHepaTrop KywWwIaHWIIMHU OeNruiaHral Japaxazaa pocTiad Typuil BazudacuHu
KyWIaHUII pesiecu Oaxkapau.
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ABTOMOOUWJIHY MILJIATUII >Kapa€HuJa JoUMO yinad Kyuwnagurad (EpUTHIL, YT
OJIIUPHUIL, HA30paT-yia4uoB acO0o0Japu Ba XO0Ka3o) €KUM KUCKA, JEKUH Te3-Te3
UIUIATAJIAAUTIan  (TOPMO3NIAHUII €KW OYypWIMIIHM  KYpcaTyBUH  EPYFIHK
JapaK4yuiiapy) UCTEbMOTUYMIAPD TOKHU YMYMUI 3aHXKUpPAaH ojaauiap. JIBurarennu
UIIra TYHIMPUII BaKTUAA KaTTa TOK (OMp Heda 103 aMmrep) UCTebMOJI KUIaJuraH
cTapTep, KECUMHU aH4ya Karra OyiraH YTkasrud OuinaH OeBOCUTa aKKyMYJIATOP
Oarapescura ynanaau. Kucka BakT 1aBoMuja, KaM HILJIATHIAIATaH, JIGKUH KaTTa
TOK MCTEHMOJI KWJIAUraH Ba KyJaWJUK sipataguran Oab3u acOobiyap (TOBYILIU
Japak4yd, CUraper TyTaTKu4, paJuoNpUEMHHUK, COaT Ba XO0Ka30) HCTHUCHO
TapUKacuja TYFPUAAH-TYFPU aKKyMYJIsITOp OaTapesicura yJiaHa/u.

ABTOMOOMIIB AJIEKTP KUX03JIapura Kynuiaaaurad acocuil TEXHUK Tajadiap:

. HomMuMHaJ KYWIAHHIN . DJEKTP SHEPrus HCTEHMOIUYWIAPUHUHT HOMHUHAI
Kywianumu - 12, 24 B. Acocuil TOK MaHOauW - TE€HEPATOPHUHTI HOMHUHAI
kyuwianumu 14, 28 B kuiimatuaa 6enrwianaan. ABTOMOOWIL XapakaTiaHaéTraHaa
UIUIaRAUTaH 3JIEKTPIHEPTUs UCTEhMOIUMIIAPU KyUJaHUI OeNTuiIaHraH HOMUHAI
Kuiimatugan 95-125% npoupacupma y3rapraHga XaMm V3 HUIT KOOWIUSTIApUHU
MYKOTMACJIMKIIApH KEpaK.

2. DJeKTp YTKA3TUWIADHMHI YJAHHUII cXeMacH . ABToMoOWwLIapaa Oup
YTKa3ruwin Ccxema KOpUW KWIMHTaH, SbHU Oapya McTebMoONuUMiapra OuTTa
YTKa3rud yjaHagu, TOK MaHOaW Ba HMCTEbMOJYMWIAPHUHI UKKMHYM KyTOM 3ca
"Macca'ra (aBTOMOOWIb Ky30BUTa €KHM IIIaCCUCUTA) YJIaHAIU. DIIEeKTp
KUXO3JAPHUHT 0ab3u OYIOMIIAPMHU UKKU YTKa3ruwiu cxema Oyinda Taii€praiira
uyn kyvunaau. 3940-57 pakamnu JlaBnat cranpaptd Oyinua "macca'ra TOK
MaHOau Ba UCTEBMOIYMWIAPHUHT MaH(Ul KyTOU yaaHaIu.

ABTOMOOUIIb 3JIEKTP KUXO3JIAPUHUHT HOMHUHAN KypcaTKuwiapu (KyBBaTH, TOK
Ky4H, KyWIaHHMIIA Ba XO0Ka30) , aTpod MyXuTHUHT XapopaTtu 2510 °C, HucOui
Hamiuru  45-80%,  armocdepa Oocumu 870-1060 rlla Oynran mapoutna
OenruiaHaau.

ABTOMOOWIIb AJIEKTP >KUXO3JIAPUHUHT YyJFamMjapy Ba TOK YTKa3yBYM OOIIKa
MacT KyWIAHUILIU 3aHXHUP JJIEMEHTIAPUHUHT KOpIycra HUCOATaH H3OJIAIUSICU
mukactiaanmacaad 1 mun naBomuaa 50 ri yacrortanu 500 B kyunaHuiira yujaamm
Kepax.

ABTOMOOWITb DJICKTP KHXO3JAPUAATH UYJIFAMIIAPHUHT KH3UII TEMIIEpaTypacH
atpodp  myxut xapopatu 40-50°C Ba Oocumu 870-1060 rlla OYynranpa,
UIUIATWITaH W30/ MarepuauiapHuHr Toudacura kypa, 100-135°C nan
OILLIMACITUTH KEpaK.
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DeKxTp MallMHANap, YT OJAUPUILI TUBUMUHUHT TaKCUMJIArU4japy CaJIT HWIIUIAII
IapoOUTHAA KaTTaJallTUPUIITaH aillaHUIIap 4YacTOTacu OWiaH CMHAIraHjaa 2 MUH
JaBOMUJA IIMKAacTIaHMacaaH umamu jgo3uM. Craprep sca OyHaait cunosra 20
CEKYHJI JaBOMU/JIa YHJIAIlHU 3apyp.

DONeKTp  JKUXO3JApUHUHT  MIIM  JKapaéHUAa  BYXyAra  KeJlajauraH
paguoxanakutiap, 17822-91 pakamnm  JlaBnaT  cTaHIapTd  TOMOHHJAH
OenruiiaHraH KuiMatiapaH OIIMACIUTu Kepak. by TamabnapHu KOHAUPHIIL YUyH
AIIEKTP KUX03JIap HKPaHIaHTaH €KUM KUCMaH dKpaHJIaHTaH Xo0Jia Tanépianaau.

Haszopam casonnapu:

1. DIeKTp >KUX03J1apu aBTOMOOWIIHM caMapalii Ba WIIOHWIN WIUIATUIIA KaHIan
poJIb YHHAWIN?

2. DIeKTp KUX03JapH KaHIall pUBOXIIAHUII OOCKUIapuaaH YTau?

3. ABTOMOOWJIHHMHT 3JICKTP JKUX03JIapy KaHIai PyHKITMOHAI TU3MMIIapTa

OoynuHanu?

4. ABTOMOOWII 3JIEKTP KUXO3JMAPUHUHT ajJOXuaa TU3UMIIApU KaHIai Ba3udatapHu
Oaxxapa-nu?

5. ABTOMOOWJI T€HEpaTOPHU Ba aKKyMyJsiTopiap Oarapescu Oup Oupu OuiaH Kaii
Tap3/aa ylnaHaiau?

6. Kucka BakT JaBOMH/Ia MIJIOBYHM, JICKMH KAaTTa TOK UCTEHMOJ KIIYBYH BJICKTP
KUX03JIAPHU YMYMUH 3aH)KHAPra YJIaHUII TAPTUOWMHH TYITYHTHPHUHT

7. DnexTp Kuxoznapura JlaBmaT cTraHIapTH TOMOHHAAH KaHJal acocuil Tamabiap
Kyiuna-au?

Mabpy3sa Ne 2

Mapr3a MaB3yCH: QHCKTp TabMHHOT TU3UMH. ABTOMOOMIIb reHepaTropiapu Ba
KyWJIaHHII pOCTI

Masbpy3sa pexacu:

1. DNeKTp TAbMUHOT TU3UMUHHUHT TAPKUOUHN cXxeMacH

2. I'eHepaTOpIapHUHT TypJiapy Ba yJIAPHUHT KUECUN TaXJITUIU

3. V3rapyBuaH TOK TeHepaTOPUHUHT Ty3HIIMIIN BA HILIALI TPAHIIAITH
4. KoHTaKTCU3 y3rapyBuaH TOK F'€HEpaTOpJIapH.
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Tasnu cy3 Ba umbopajap: yzeapmac mox ceHepamopu, AKOpb, KOJLIEKMOop,
V3eapyeuan mMOK 2eHepamopu, pomop, Cmamop, KOHMAKm Xaikaiap, Yymka 6a
YPMKAmMymguy, mygpuiacuy OJ0KU, SBeHMUIAMOp, VUROMUW YYIeamMu, YULOMUUL
MOKU, UHOYKMOPAU 84 KUCKAPMUPULLAH MYMULYKCUMOH KymoOJu 2eHepamopiap,
HOMA2HUm OUCK,

9H6KH)T&BMHHOTTH3HMH aBTOMO6HHHaFH 6apqa HUCTCBMOJYHIIAPHU  JJICKTP
OHCPTIHUA OWJIaH TabMUHJIAII YUyH XU3MaT KWJIaAW Ba YHHUHI TapKH6HTa acoCaH
ICHCPATOp, KYWIAHHUII POCTIATUYH, AKKYMYIIATOP 6aTape$[CI/I KHupaau.

I'enepaTop aBTOMOOWJIIard DJICKTP SHEPTUSHUHT acocuii MaHOaum OYiuo,
JBUTATENIb ypTa Ba KaTTa aiJIaHWILIAp YacTOTacH OWjlaH UIuIad TypraHaa xamma
HUCTECHMOJYMIIAPHU JJICKTP TOKW OWJIAH TabMHWHJIAWIN Ba aKKYMYJISITOPHU  3apsij
KWwiaau. AKKyMyJasaTop Oartapesicu €pJaaMuu 3JIEKTp dHeprusi MaHOoaum O0ynuo, y
acOCaH JIBUTATCIHM CTAapTEP BOCHTACHJA HWINTa TYIIMPHUII, XaMmja JIBHTaTEIhb
WIUIaMaraljga €K YHHHT aijaHWILIap dYacTOoTach MEbEpUIaH TMacT OynraH
XOo/utapja  MCTChbMOTYHMJIAPHU DJJICKTP TOKM OWIaH TabMHHJIANI Basu(acHUHU
Oakapaau.

I'enepaTop TacManu y3aTMa OpKaJIM JBUTATEIHUHI THUPCAKIM BaJIWJaH XapakaT
OJITAaHJIUTU cababiy, YHUHT aiJlaHMOUIap YacTOoTach Ba JIEMak, u1nad
yuKapa€TraH KyWIaHWIIM KyJla KeHr joupana ¥y3rapub® Ttypaau. ['enepaTtop
KyWIaHUIIMHUA O€NITMJIaHraH KUWMaT Japakacuja aBTOMATHUK paBUIIAa YIUIa0
TYpUII XU3MAaTUHU KYWIAHUII POCTIAruyuu Oa)kapau.

DNeKTp TabMUHOT TH3UMUHHUHT TapKUOWHA cXeMach KyWHJard KYpUHHINTa 3Tra
(1-pacm)

PocTtnarny leHepaTop

UcTtebmonunnap

AKKyMmynaTop

haTtaneacu

l-pacm. DaeKTp TAbMUHOT TU3UMHHHUHT TAPKUOUIN cxeMacu
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ABTOMOOUJIb TE€HEPATOPUHUHT TY3WIHIIK COJAJAQ, MIUIATWIMII >KapaéHUAaru
YUIAMIIAIIMK Ba UIIOHWIMIMK Jlapa)kacu I0KOpH, TadapuT yodyamiiapu, Maccacu,
TaHHApPXM MYMKMH KaJap KWYUMK Ba JBHUrareilb aiJIaHWILIAP YacTOTaCH IacT
Oynran xoJulapa XaM —akKymyJaTop OatapescuHM 3apsA]l KWJIMHUIIHHUA
TabMUHJIAII KabU XycycusaTiapra sra OVIHIIN Kepak.

V30K BakT JlaBOMHUJA aBTOMOOWIIap/a 3JEKTp APHEPTrUsSHUHI acocui MaHOau
cudaruga y3rapMac TOK reHepaTopiiapyu MIUIATUIAN. ABTOMOOMIIIApAAru 3JIeKTp
TOKM HMCTEHMOJUMJIAPUHUHT TOOOpa  Kymaluiim, Karra Imaxap Kydajgapuaaru
TPAHCHIOPT XapakaTh KATHOBUHUHI HUXOATAA TUFU3JIAIITAHIUTH HaTHUXacHuaa
aBTOMOOWJIb IBUTATEIJIAPUHUHT CaJIT UIIUIAII BaKTH OPTHIIH, T€HEepPaTOPJIapHUHT
KYBBATMHA Ba MaKCHMaJl aillaHUIIIAp YaCTOTACHMHM  OLIUPHUILI SXTUEKUHU
TYFIUpAH. Y3rapMac TOK TI'CHEPATOPHHUHI O KUIAMH KAMUMIMKIApH — Ba
TY3WIMIIMHUHT Y3Ura Xoc TOMOHJapu Oy MacajaHd Xal KWIMII HWMKOHUHHU
oepmaiiau. XycycaH:

- y3rapmac TOK reHepatopuaa Oup  ¢aszanu Yy3rapyBuyaH TOK SKOPb
gyJaramiaapuaa, SbHU TEHEPATOPHUHI aiJlaHyBUM KHUCMUJA WHIYKIUSIAHAIH,
YHU HUCTEhMOJUMIIApPra Y3aTHUII KaTTa KHAMHYWINKIAP TYFAUPAIHN;

- y3rapmac TOK TeHepaTopjiapuja TyFpwiarnd BasudacuHu OakapyBuu
KOJIJIEKTOP TE€HEPATOPHUHT alJaHUIIIAp YAaCTOTACMHW Ba KYBBAaTHHHU OLIUPHUII
MMKOHUSITUHM OepMaiiin, YyHKH SKOPHHUHT alJIaHUIIUIap YacTOTaCu Ba YHAArW TOK
KUIMaTH olraHja, 4YyTKa OWIaH KOJUIEKTOP opacuaa MebEPUIaH OPTUK YUKYH
XOCWJI OVau Ba yjap Te3 eMminb HIlIaH YuKaIu;

- y3rapMac TOK TE€HEPAaTOPUHMUHI IOKJaMa TOKH OeNruiaHraH MaKchumall
KUiiMaTHIaH omu0 KeTumu Tydaliau,  Xxamja akKyMmyJsTop OaTapesiCHHU
(reHepaTop wMIIIaMald TypraH XoJiJja) TeHepaTop uyJiFamjiapu  OpKaiu
3apsICU3NIaHUII XaBPUAaH cakiall MaKkcaauaa KywIaHUII pOCTIarnyura Kymumya
paBuIla TOK 4YeKjarud Ba TeCKapu TOK pelienapu YpHatunaau.by pere-
pocTiaaruujIapHUHT KOHCTPYKIUSICH Mypakka0jamaad Ba  yJIapHUHT
WIIOHWIMJIMTY TIACasiu.

DJNEKTPOH CAHOATHUHI PUBOXJIAHUIIM BAa TAHHAPXWU ap30H, YI4aMIIApU KUYHK,
IOKOpM Xapopariapra YujaMid Ba HWUIOHWIWINTH IOKOPU OVYiraH KpemMHUMH
APUMYTKA3TUWIN  TYFPUWIATHWIAPUHUHT TalWAo OYIMInM, XO3UPrd  3aMOH
aBTOMOOMJUIapuaa,  y3rapmac TOK reHepaTopjapura Xoc  Oyiras
KaMUYWIMKJIapAaH X0JIM Ba Oup Katop ad3aymkiapra sra OyiraH y3rapyBuaH TOK
reHepaTopiapyuHu KEeHT KYyJiaM/la UIUIATUII UMKOHUHU OEp/Iu.
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V3rapyBuan TOK TeHepaToplapu y3rapMac TOK TeHepaTopiapura HHCOaTaH
coana, KyBBaTu OMp Xwi OyiaraH xonnga, radapur yidamiiapu Ba maccacu 2-3
MapTa KHYUK, YUJAMIWINTA Ba WIIOHWIWIMIK IOKOpH. Yiapjaa KuMMaTOaxo
paHriM MeTajyl OynaraH MuMC, y3rapMac TOK TeHeparopura Hucbartan 2-2,5
GapaBap KaM MIIIATHIAJM. Y3rapyBuaH TOK T€HEpaTOpJapHaa KOIUIEKTOp HYK,
Mypakkal sKOpb YyJIFaMH YpHUTa YpalulId OCOH OYiraH cTaTop 4yjFamiiapu
MIUIaTHIAAM. YIFOTHIN YyIFAMH XaM SXJINT OMTTa FaNTak[IaH MOopaT. Y3arapMac
TOK TE€HEepaTOpJapUHUHI COJMIITHpPMA KyBBaTU (SbHM 1 Kr maccacura TyFpu
Kenaguran KyBBar) 45 BT/kr nmaH  ommaraH — Xoij4a,  y3rapyB4aH — TOK
re”Heparopiapuaaru 0y kypcarkuy 150 BT1/kr nan optub xerau.

V3rapyBuan TOK reHepaTOpiIapuia KOICKTOPHUHI HYKIHTH XHCOOUra YHHHT
Makcuman ainanunuiap yacroracuau 10000-12000 mun ! ra erkasum, gBUraTens
OWIaH reHepaTop opacuaaru KUMHUK TacMald y3aTMaHUHT y3aTuIl coHuHH 2,0-2,5
raya OIIMPUII MYMKHWH, HATWkKajJa  JIBUTaTeldb CalT HILIAraH XoJjija Xam
reHeparopaudar 50 % raya KyBBaTMHM HCT€bMOJUMIApra Oepuin Ba
AKKyMYJIITOPHHM 3apsijialll UMKOHU SAPATHIIIN.

V3rapyBuaH TOK TeHepaTopiapy [OKJIaMa TOK KMIMATHHH 4eKNAll XyCYCHSTHIra
sra Oynrannurd Ba TyFpujgarud cudaruna  SpuM  YTKa3TUWIM  JTHOAJIAp
KYJUIaHWJITAHJIMTH YYyH TOK 4YeKJarud Ba TeCKapu TOK peliejlapura 3apypar
nykonaau, Oy 3ca pere-pocTia-THUJIapHUHT TY3WIUIIMHU aHYa COANANAIITHPIN
Ba yJIapHU UIIOHWIMJINTUHU OIIUPAU.

V3rapyBuaH Tok reHepaTopy (2 pacM ) acocaH KyHHAard KHCMJIApIaH TALIKHIT
TOINTaH: Ky3faliMmac crtarop 1, ailaHyBYM poTOop 9, KOHTAKT xaikajiapu 13,
yyTkanap 12, uytkarytkuu 14, Tyrpwiaruy Oioku 7, mappakid IIKUB 4 Ba
Konkokjap 3, 10. CtaTop SJEKTPOTEXHUK MyiaT TacMajiapAaH WuUFuiarad O0ynu0
YHUHT UYKH [03aCUTa, OPATMFUHU OUp XU KUIUO, alOXUIa JIEKTPOTEXHUK MeTall
IUIaCTUHAJIApAAH WUFWITAH TUIYanap YpHaTwirad. TunryanapHu conu oxarna 18
Ta, 0ab3u reHepartopuapaa 36 €xku 72 6ynaumu MyMkuH. by Tumuanapra 18 (€xu
36, 72) craTop FajTaKIapH >KOWIAITUPUINO, yhap yu ¢azara OynuHamu. Xap
Ooup (¢azara onaTUTa KeTMa-KeT yjlaHTaH FaiTak kupanu. Dazanap ¥3 apo "tomnmay3"
cxemacu (0aw3u TeHepartopiapnaa "yuOypuak" cxemacu HIUIaTWiIanu) Oyinua
ynaHuO, ydra (a3aHUHT UKKUHYU YWIapu TyFpUJIarud OJOKMHUHT KHUCKAYWIApUra
ynaHrad. PoTop Kapama-Kapuiy KyTOJIH, OITHYWIN TYMITYKCUMOH Iynat y3ak 9 Ba
yJlap opacujara myjar BTyJKa 15 ra ypanran yWroTHII 4dyjidFamMu 8 jgaH mOopar.
VYHFOTUII YyJIFaMUHMHT y4Jlapy BajiJlaH Ba OUp-OMpHUIaH HU30JSLUSA KWIMHTAH
Muc xaikanap 13 ra ynanran. Porop Banmu amoMHHHE KOTUII-MajapujaH
Tal€pilaHral KONKOKJIapra YpHAaTWITaH 3YJIUPIX IMOALIWIHUKIApAA aWlaHAIu.
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KoHTakT Xxankamap TOMOHMIard KomkokK 10 ra muractMaccamaH Tal€praHras,
UKKUTa MHC-rpaguT uyTkanmap 12, uyTtkarytkuu 14 Ba Tyrpuimarud Oyioku 7
ypHatwirad. Banra mmonka €pmamuaa mappakid WKWB 4 MaxKaMJIaHTaH.
I'enepaTop poTopu XapakaTHU IIKMB Ba TaCMajd y3aTMa OPKaldd JBHUTATECIHUHT
TUPCAKIN BaJIMJIaH OJIAIH.

I'enepamop Kyiuoazuua uwinaiuou. DICKTPOMATHUT YWFOTHUILI TPUHIMIINATA
aCOCJIaHraH y3rapyByaH TOK T'€HEpaTopiiapyu y3U-y3UHU YUFOTUII XyCYCHUATHUIA 3ra
smac. byHnall reHepaTopiapHy WIIra TYIIUPUII Y4YyH JacTiaOKu JaKuKaiapia
YHUHT YHFOTHII YyJFamMura akKyMyJIsTOpJaH YyTKa Ba MUC XaJIKajaap OpKaiau TOK
Oepunaan. YUFOTUII 4YynFaMuJaH YTa€TraH TOK TabCHpUIA YHMHI arpoduia
MarHuT OKMMH Xocwus O0ynaau (3 -pacm). MarHuT OKMMH 7 HMHT acOCH KUCMU
POTOPHUHI TYMIIYKCUMOH V3arMHUHI OMpUHYM Oynaru 3 oOpKaiM, XaBoJid
TUPKUIIHU KecuO cTaTop S5 TUIIYaiapH

Ba ys3arura VyTaaWu,CyHIpa XaBOJU
TUPKMIIHU siHA Oup  Oop  KecwuO,
POTOPHUHT TYMIIYK-UMOH Y3arMHUHT
Kapama-Kapiim KyTOJlaH-aH HKKUHYH

Oynaru 4 ra yTubO, YUFOTUII 4yJIFaMu
BTylIKacu | oOpkaJu  TyTamaju.
MarHut OKUMUHHMHI KOJTaH KUCMU &

y3aKkaaH TallKapura Tapaiud KeTalau.
Porop aislanraHzma CTaTOpHUHI  Xap
Oup TUIIYACH OCTUAAH POTOPHUHT JlaM

M T M  MaHbDUU TOJIAaHTaH <
ycbar, na and KyTOmManra 2-pacM. Y3rapyB4yaH TOK T'€HEpaTOpU

TYMIIYKCUMOH YWIHK-apU YTaau, sS’IbHU (COIIANALITHPUIITaH KYPHHHLIN).
CTaTop 4yJraMjapuHu Kecub yTaérraH

MarHuT OKWMM WYHamuImum Oyiinda
XaMm, KuiimMatu Oyiinua xaMm Y3rapu0
typaau. Hatwxkana, cratropHuHr ¢asa
yyJaramijIapuza y3rapyBuaH  JJIIEKTp
IOPUTYBYM Ky4 HWHIYKUMSJIAHAOA Ba
YHUHT KUiMaTh Kyhujgara udonaa
OWJIaH aHMUKJIaHAIH:
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Epy=444 -k, f -w-®, (1)

by epma: k,- uynmram kodpduuuentd, [ -
unaykipsianrad OFOK gactoracu, w - CTaTOPHUHT  3-pacwm.

Ooutrra Qasa yyrramiapuaard ypamiap conw, @ -  ['eHepaTOpHUHT
MarHuT OKAMH. MarduT TU3UMU
& n
V3 maBOaTtuaa = % ,

by epna: p - xypT KyrOnap coHu, n -algaHMUILIAP
4aCTOTACH.

Yynram ko3 HUIIMEHTH K, HUHT KHMaTH poTOp KyTOnapura Ba ¢azara TyFpH
KeJaJuraH CTaTop THUIIYalapud COHM ¢ = z/ 2pm Ta OOFMUK ( Z - TUIIYanap
cCoHM, m - (azasap COHHU).XO03UPrd KyHJa aBTOMOOWIIapAa YpHATWITaH Y4
¢dazanu (m = 3), ontu xydtnu Kyrora (p = 6) sra OyATraH poTOpaM Y3rapyByaH
TOK T€HepaTopiapH yIyH K, KyHuaara KniiMaTiapra sra

z 18 |36 72 ['eHpaTOpHUHT cTATOp YyIFamiIapuaa
UHIYKIUSJIaHTaH
q 0,5 |1, 2,0 | OIOK HuHr y3rapuill KOHyHUSTUHU U(HOAATOBYU
0 (1) dop-
K, | 0,866 | 1, MyJiaJjard aillaHunuiap yactoracu n OuiaH
0 | 0,966 | MarHuT OKH-

Mu @ naH OolIKanapu y3rapMac KaTTalukiap OyiaraHu
yUyH KyWuaaru OeNnruiaiiHil KUPUTUITIMHA3 MyMKUH

444-p-w-k,
e 60 )

VY xonna (1) udona Kyiimaaru cojaa KYpyuHHUILTa dra 0ynaau
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Crarop uynramnapuna usaykuusianran DFOK Husr Bakr Oyiimya y3rapuin
XapakTepu  MarHuT OKMMUHMHI CTaTOp JOHUpACUAArd XaBO THUPKHUIILIAPUIA
TaKCUMJIaHUIIUTa OOFJIMK, y 3ca ¥3 HaBOaTuga poTOop ¥3arv YWIMKIAPUHUHT
MAKIMra OOFIHK. Y3rapyByaH TOK T€Heparopiapia acocaH  ILIAKIU
TpanenusiCMMOH OVYJIraH TYMIIYKCHUMOH YYJMK POTOp Y3aKiapu KYJJIaHUIAIH.
Potop ¥y3arununr Oywpail Ty3wiumu unaykuusinanrad OWOK Hu cuHycompmara
SAKWH KYPUHHUILIA Y3rapuIIMHU TabMUHIIANIN.

['eHepaTopHUHT cTaTOp wYylFamjapuja Xocwsl OyiraH  y3rapyBuaH TOKHHU
y3rapMac TOKKa alIaHTHpUII Yy4yH y4 (a3anu, UKKA SpuUM JaBpJIM, KYTIPUKIU
Tyrpwiam  cxemacu — unulatwiagu.by  cxema  épmammuaa  TYFpUJIaHTaH
KYWIAaHUIIHUHT TyJbCallUACH HHUCOATaH KaTTa OYnMalau Ba XO3UPrd BaKTIa
aBTOMOOMJUIapAa KyJa KEHI KylamJa KyJUIaHWIA€TraH JIEKTPOH >KMXO3JIapHU
MEbEPUAA UIITAIIUHN TABMUHIANIU.

I'enepatop uynramiiapu "tonay3" cxemacu (4-pacm.a) OVyitmya yliaHrasnua,
TyFpWIarnd KyHuaaruvda HHuiapaud. Tyrpuwiaruyaard AUOMIAP HKKU Typyxra
OynuHu6, Oupunuu rypyxnaru auomnapuHunr (VD1,VD2, VD3 ) anonnapu
reHepaTOpHUHI MycOaT KyTOwura,

=

[

Wi,

| =]

Ko wze ] 4

AT L. 4
LI

4-pacMm. Y4 (azanu UKKH SIpUMJIaBpIN TYFPUIIArud CXEMacH.

WKKUHYMA rypyxaard auomnapHunr ( VD4, VDS, VD6 ) katommapu manduit
KyTOra, s’bHM "Macca''ra ynaHagu. Xap Kaiicu OepuiraH JAakukala TYFpujaruyja
OWp BaKTAa MKKWTA JUOJ WMUUIAWIM (IBHU OYMK OYnanu) - OUPUHYU TYpyXAaH
AHOJIMHUHT MycOaT MOTEHLMAM CTaTOp 4YyJiFamJiapu yiaHraH TyryH 0 Hykrara
HUCOaTaH Hr KaTTa OYJAraH WO/ Ba WKKUHYM TypyXJaH KaTOAMHUHT MaHQpUn
noteHnuanu my (O Hykrara HucOaTaH SHT KarTa OynraH auon. Macanan, 4-
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pacMa KypcaTWiraH TYFpUJarud HIIUHUHT JAacTIa0KU JaKUKAJApUHU TaxJIHII
Kuinaliuk. TokHuar 0 TYyryH TOMOH XapakaTMHM MycOar, TecKapd TOMOHTa
XapakaTUHU MaHpuil HyHanmum, ne0 kKaOyn KWiuHrad. ['eHepaTop HILIMHUHT
JacTiiadKu JakMKajlapuaa CTaTOpHUHr L3 uynramujaru Kywianuim mycOar, L2
yyJaramuaaru - Mmanguil kuiimatra sra Oymaau. L1 wynrampaa tok iyk. by xonna

nmn

yyJFamiiapAaru TOK pacMJiard KypcaTKuwiap WyHanuimu Oyitnda "+" nan ra
xapakat Kwiaau: O TyryH - L2 uynram - VD3 nuon - okiiama Kapimuiaura R-
"macca" - D4 nuop - L3 uwynram - O TyryH. SIpHu Oy Jakukazaa, TYFpUIardigyHUHT

VD3 Ba D4 nuonnapu ouuk O0ynasu.

bomika, macanan t nakukana, L1 wynramaaru kyuianum mycoat, L3 gynramaaru
- Manui Kuiimatra sra Oymamu. L2 uynrampa aca Tok Hyk. by xonma ToOK,
ucrepMoumwiapra, oyuk Oynaran VDI, VDS guommapu opkanu Tyrpusianu®
6opanu. Xap xKypT quoasiap KydIiaHUIIard TeOpaHuill JaBPUHUHT TaxMHuHaH 1/3
KHUCMUTAa TEHI BakKT JaBOMUJa WHUIaiau. TYFpunaHraH Ky4IaHUITHUHT
MyJbCAlUSJIAHUII YaCTOTaCH TeHepaTop (ha3anap COHMHUHT UKKWJIAHTAHUTa TEHT
O0ynub, Oup maBp MaBOMHAA OJITH MyJbcalusaad uoopar (4-pacm,0).

V3rapyBuaH TOK TeHEpaTOpPIAPUHHHI a(3alIMK TOMOHIAPUIAH  OupH,
TYFpUIarud THOJJIapU aKKyMYJISITOp OaTapesCUHU CTaTop 4YyJFaMjiapu OpKaJlH
paspsan Oynummura wyn kyiimainau. By reneparop OuiaH TecKapu TOK pEIECHUHU
WILJIATHL 3apypaTy MYKOJIAAU Ba POCTIArud Ty3WIMIIN aH4Ya COMMAIAIIAIN.

Konrakrcn3 y3rapyBuaH TOK reHeparopJjapu. KoHTakT xankaimapu Ba
yyTKajgapu OyiaMaraH Vy3rapyB4aH TOK TeHepaTopjiapu  Oollka  TypJjaru
reHepaTopjapAaH Y3WHUHI WINOHWIWIMK Ba YMJAMIIAIMK J1apa)kach HOKOPWUIIUTHU
Owian axpanud Typaau. by TypKymzaru reHepaTOpIapHUHT XH3MaT MYyIAaTH
(dakaT MOAIIMIHUKIAD €HWINIIK Ba YyJFamyiap H30JSLUACH JCKUPUIIM OuiaH
yekjaHaad. KoHTakTcu3 reHeparopiap OFMp LIAPOUTIA, S’bHU YaHT - TY30H KYII
Oynmamuran Kapbepiapja, UYJICH3IUK IIapOUTHAA HII-JaiguraH aBTOMOOWILIAp
y4yH alHuKca 3apyp. KOHTakTCM3 TeHepaTOpJIapHUHI HUHIAYKTOpP-IA Ba
KUCKapTUPWIITaH TYMINYKCUMOH KyTOJM IIaK/ulapu MaBxyld. by Typkymuaru
reHepaTopJapHUHI YMyMHH TOMOHHM IWIyHIaH HWOOpaTKd, yhapaa YHFOTHII
yyJaramMu  Kysraiamac Oymanu, ¢apku 3ca, YUFOTHII YyJFaMu YpHATHITaH >KOU
Ownan Oornuk. MacanaH, MHAYKTOpJM TeHeparopiapaa (5-pacM)  yHFOTHII
YyJIFaMd POTOPHUHI €H TOMOHH[A, KOIKOKKA MAaxKaMmJIaHIaH BTYJIKara
YpHatuiaran Oyica, KUCKapTHUPWUITaH TYMIIYKCUMOH KyTOnu reHeparopaa (6-
pacMm), Maxcyc Mociamanap €paaMuia, pOTOPHUHI HKKUATA SPUM Y3arMHUHT
ypTacura >KOUJIalTHPWIAAN.
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6-pacm. TyMIITyKCUMOH,
S-pacM. MHAYKTOPIM TEHEPATOPHUHT  gyckapTH-PHITAH KyTOIn

KOH-CTPYKTHB CXcMacu TE€HEPATOPHUHT KOH-CTPYKTHUB

CXEMacu.

Hnoykmopau cenepamopaap Kyuuoazuua uwinauou. Y irotuil yyiaraMu 1 gax
y3rap-Mac TOK VYTHIIM HaTHXacuaa XOCHJ OYiraH MarHUT  OKUMHU POTOpP
alJlaHraHaa KaTTaJu-TMHM XaM, HYHaJUIIMHU XaM Yysraptupmanaun.by oxkum
BTYJIKA 2 Ba BaJl 3 opacuAarv XaBo-jiu TUPKUILL, THIIYAJapH 10Jay349a KYPUHULINAA
UIUIaHTaH poTop 4, POTOp Ba CTATOpP Opa-CHJIArU XAaBOJIM TUPKHIL, CTaTOp y3aru
5, KOOKOK 6 OpKanu sHa BTyJKa 2 ra Tyramaad. PoTop ainaHrasaa yHAaru
TUIIYAJIAPHUHT CTaTOp TUIIYAJapura HucOaTaH XoJlaTW y3rapa-Id Ba CTaTop
TUIIYANapUAaH YTaéTraH MarHuT OKMMHU MakCUMall KUAMataaH (pOTop Ba CTaTop
TUIIYAIAPUHUHT  VKJIapu MOC KeJiraHja) MUHUMal KuiiMarrada (cTatop
TUIIYAJIapy OMJIaH POTOp apUKYAIApUHUHT YKU MOC Kenranzia) ysrapaau. Crarop
TAIIYATapUIard Mar-HUT OKUMUHHMHI  y3rapuilld  YHUHI  4yJIFamiiapuja
yarapyBuad DIOK unaykIusmanummra oiauo Keaaau.

Kuckapmupunzan mymuiykcumon Kymoau 2enepamopnapoa (6-pacm)
YUFOTHIN YyJFaMu 4 POTOPHUHI MKKHUTA SIpUM y3aru 2, 3 opacugaru TUPKUILJAH
TYIIUPWITaH Ky3rajiMac HOMarHut Auck 1 ra ypHatuiarad. YWUFOTHII YyJFaMuJIaH
TOK YyTranjga, YHUHT aTpodupa xocusl OYyiraH MarHUT MaiIoHd TabCUpHIA
POTOPHUHI TYMUIYKCMMOH KYTOJM SpUM Y3akjiapu MarHuTiaHaaud. Porop
allllaHranja, YHUHT aTpoduaard MarHuT MalJOHUHUHI Ky4 YM3UKIApH (MarHUT
OKMMH) CTaTOp uyJramjapuHu KecuO YTamum Ba ynapaa YysrapyBuan JHOK
uHAyKIUsIaiiau. by renepatopnap coxna TY3WIMIIM OWJIaH axpanud Typaau.
Vimuammapn  HucGaTaH KAaTTalurd Ba YHFOTHIN YyJIFAMHHH OMKP MaxXKaMJaml
KMUMHIUTH Oy TypAaru reHepaTopiiapHUHT KaMYMJIUTYA XUCOOIaHa M.

Haszopam casonnapu:

1. ABTOMOOWIb Ba TPAKTOPJAPHUHT OHJIEKTP TabMUHOT THU3UMHU KaHJai
KucMIiapaad ubopat?
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2. V3rapmac TOK reHepaTOPUHHHT aCOCHiT KAMUMIHKIIAPHHY KeJITHPUHT

3. V3rapyBuaH TOK TeHepaTOPUHUHT aCOCHH ad3aJUTNKIAPHHH KeITHPUHT

4. V3rapyBuaH TOK TEHEPATOPIAPUHMHT  TY3WIMIIM Ba  MIUIAIIMHH

TYLIUHTUPUHT

5. S'fsrapquaH TOK TeHepaTopiiapuaa Kaucu TypAaru TyFpuJiarudiap
WIJATWIAIA Ba yiap KaHAal Uiianamn?

6. KonTakTcus reHepaTopJapHUHT Typjapu Ba yJIApHU TY3WIMIIMHUHT Y3WUra
XOC TOMOHJIAPUHU TYIIYHTHPHUHT

7. IHAyKTOpAX Ba KUCKAPTUPWIraH TYMINYKIM I'E€HEPATOPJIAPHUHI MIIUIALLI
MPUHLIUIINHYA TYITYHTUPUHT

Mabpy3a Ne 3

Mapr3a MaB3yCH: QHCKTp TAbMHHOT TU3UMH. ABTOMOOUJIb réHepaTopiapu Ba
KyWIaHHUIO pOoCTIarn4djiapu.

Masbpy3sa pexacu:

1. T'enepaTOpHUHT 3J€KTp TaBCU(HOMATAPH

2. I'eHepaTop KyWIAHUIINHU POCTIAIIHUHT aCOCUA TAMOWIIA

3. Pene-poctnarud typiapu. DNEKTPOMarHuT Ky4ilaHUII POCTIIarnyu.

4. DNEKTPOMArHuT Ky4JaHHUII POCTIIATMYIAPUHUHT ACOCUM TEHIJIaMACH.

5. DIEKTPOMArHUTIN KyWIaHHII POCTIArH4JIapUHUHT TaBCU(PHOMACUHU
AXIIUIAIL:

Tasinu cy3 Ba uOopajap: carm uwiiawi, MawiKu, MOK-mMe3IUK, Mme3IUK-
pocmaaws 8a uwdy mascugHomaniapu, YHumM OUNaH uwiaul HyKmacu, myna YHum
ounan wwIQW  HYKMAcU, YUOMUW MOKU, MASHUM OKUMU, QUIAHUWLIAD
yacmomacu, 31eKMpoOMACHUM KY4YJIaHuu pocmiaazudu, KOHMaKm-mpaH3ucmopiu
pocmaazud, KOHMAKMCU3 MPAH3UCMOPIAU pOCMIaUY, UHMe2pal poCmaaludy,
KOHMAKMAAp, NPYACUHA, AKOPYA, APMO, aACOCUU HYYA2AM, YVULOMUW YYIAMU,
me3namysuu KapuuiuK, UKKU OOCKUYIU pocmaazud, mepmoKOMIEeHCAYUsl.
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Y3rapyBuaH TOK reHepaTOpJapUHUHI TaBcHMpHOMAJApHU. Y3rapyB4yaH TOK
TrE€HEPATOPJAPUHUHT MIUIAII CaMapacu acocaH  CalT HIUIall, TallKd, 'TOK-

Te3nuK”, "Te3nuk-pocTiam” Ba MK TaBcupHOMaNapy OuinaH Oenruianaiy.

Canm uwnawm maecugpnomacu 1e6 n = const Ba !
Irp = 0 Oynaran xojiga TEHEpaTop HILIa0 YHUKKaH
OIOK FE Hu yirorum Toku [y ra OOFIUKIUTUTA
atunaau. Cant wunuiam TaBcudHoMacu (6 - pacMm)
Oyiinuya reHepaTop pexaaaru KyWIaHUIITa

SPUILIUIIN YYYH POTOPHUHT 3apypuil aijaHUILIAp
yacToTacM  aHUKJIaHaAu.Amanjga  caiT  WIUIall 7-pacm. Yarapysuan
TaBcuuomacy dazasuit YOK kuiimati (Ep =4,44 Ky 1ok reHe-paTOpPHHHUHT
f-w- @) opkanu xucoO1aHaIu. CAJIT MIILIAIII

TaBCU(PHOMACH.
Tawku masecugpuoma ned6 n = const , R,= const ¢

Oynranna reHeparop Kywianuimu U, HU OKJIama TOK
I, ra Oornuk-nurura aiitunanu, seau U, = f (1, ).
Tamku TaBcudHOMa,

reHepaTop Y3u-y3uHU yUroTul(8-pacM,a) Ba TallKapujaH YUFOTUIUII (8-pacm,0)
XOJI-JTapy/ia OJUHUIINA MYMKHH.

- i——-t___

——

9-pacm 10-pacm

"Te3nuk-pocmaaw” mascugpnomacu ne6, U,=const 6ynranga yuroTHII TOKHU
I, BuHr aliTaHUILIAp YacTOTacM M Ta OOFIMKIUrura anrtunanu, aspau I,=f(n).
"Tesnuk-poctinam” TaBcupHOMAcH ofaTAa IOKJIamMa TOKUHUHT OHp KaTop
KuiimMaTiapuaa aHukiaaHaau (9-pacm).YUFOTUII TOKMHUHT MHHUMAI KHMUMaTH
IOKJJaMa TOKHM HOJITa TEHr OVyiraHja Ba MaKCHUMaJl ailIaHWIIAp 4YacTOoTacuja
anukianaaun. Te3nuk-poctinam TaBcudHomacu U,=const Oynranga,  Iokjiama
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TOKMHUHI KHWMaTW Yy3rapraija, YWFOTHUII TOKWHHWHI Y3TapuIl JOUPACUHU
aHUKJIAl MMKOHUHU Oepaju.

"Tok-me3nuk” maecugpnomacu ne6 U, = const, I,= const OYyiranna,
reHeparop loKjiaMa TOKMHHMHI pOTOp alIaHUILIAp YacToTacura OOFJIMK-JIWIUra
aitmnanu, saeau  I,=f(n) (10- pacm). "Tok-te3nuk”  TaBcupHOMA-CU
reHepaTopJapHu JOMMXAJalla Ba TaHJAllla KaTTa axaMusiTra sra. XOo3Upru
3aMOH aBTOMOOWJIb T'€HEpaTOPJIAPUHUHT Oapyacu IOKJIa-Ma TOKMHUHT MaKCHUMall
KUIMaTU-HA ~ 4YeKJalml  Xycycusitura 3ra. by  XycycHsT reHepaTop
POTOPUHMHT AMIIAHUIILIIAP 4acTOTacu SAbHH, CTaTop yyJaFamiaapuaa
MHAYKIUSJIaHTaH —~— y3rapyBYaH TOK  4YacToTacM  opTumiud  OunaH,  (Qasza
qyyJiFaMjapuiard ypamjaap COHM KBaJpaTura IMPONOPLHMO-HAI paBULILA CTaTOP
YyJFaMJIApUHUHT MHAYKTUB KapIIWJIUTHHUHT Ycuiun Ownan Oornuk. CtaTop
yyJFamiiapuiard ypamiaap COHMHHM Y3rapTUpuO, yiaapHHU IIyHAAW Tap3ja TaHiall
MYMKHHKH, OyH/Ia MakCUMaJl aiJlaHuIUIap YacToTacua XaM IoKJIamMa TOKMHHUHT
SHI KaT-Ta KUWMATW TEeHEpaTop Y4YyH O€NrMiIaHraH MakcuMajd MUKIOpJaH
ommMaiiau. Llyaunr yuyn, Oy Xycycusitra sra Oyiran reHepaTtopiapra TOK
YEeKJIall PEJIECUHU YPHATUII 3apypaTh NyKOJIAIu.

Nmnaérran renepatopra rokjiama Oepuica, SbHHU y TallIKd HCTEhMOJUUTIApPTa
yJlaHca, CTaTop uyJiramiapuaad / TOK yTaau

I = E ° (3)
J(Ra+ R P 4,2

by epma, R, - craTtop 4yJfaMJIapUHHUHI aKTUB KapUIWINIH, Ry - HOKIaMa
KApUIWINTH, X; - UHIYKTUB KApUIWINK, E - cTaTop dyiFramjiapuaa Xocui OyiraH
OIOK.

f = pn/60 nurunu xucoOra oiral XoJja, MHAYKTUB KapIIWiIuK X; HU KyHugaru

dbopmyna opkanu udoaanai MyMKHUH
R, =2n-f-L=2n&-L
60

2z - P

YsrapMac KaTTaJIMKIIapHH C = L OpKaJIn Oenrmiiacak
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XL :Cx'l’l 5

Oumu, £ =C, -n-® xucobra onuuca, (3) KyHumard KypuHHUIITa Keaaan

I = Ce'n'dj 5 (4)
J(Ry + Ry )? +(Cy )

AWinaHunuiap 9acToTacu TMacT OYyiraHjaa KapUIMIUKHUHT WHIYKTUB KHUCMH
2 2
(Cyn)° , axtuB Kucmu (R, + R,)° ra HucOGaraH XyJa KUYUK Ba yHH XHUCOOTa
oJiMaca O0ynanu

/- Co n-@ B Co @ -

(R, +R}[0)2 Ry + Ry

by udonanan kypunuO TypuOIMKHU ailllaHUIIIAp YaCTOTACH MacT OynraHaa, TOK
alllaHMIIap YacToTacura MpomopuuoHan paBumga ycanu (9-pacMHUHT
OOlILJTaHFUY KUCMHU).

AWnaHuIIap 4acToTacu OPTUINU OWIaH KAPUIWIUKHUHT UHAYKTUB KUCMH TeE3
ycaau Ba aKCHMHYA KAPIIWJIMKHUHT aKTUB KUCMM XHCOOra OJIMAaciIuK Japakarada
KECKHMH Kamasau. by xomnna

- C
= e __e =—e-d3,
Cx

JlemMak, pOTOPHUHT aWJIaHWUIIUIAp YacTOTAaCH KaTTa  OyiraHma,  TOKHHHT
KHIMaTH TeHepaTop YyJFaMIIADUHUHT KYPCATKUWIApH Ba MarHUT OKWMHHHHT
KaTTAJIUTU OujlaH OenrwiaHub, aijlaHuIIap YacToTacura OOFJIMK OYJIMaiau.

VY3rapyBuaH TOK T'€HepaTOPIAPUHUHT "TOK-Te3MUK"” TaBCU(DHOMACHUHU e€Tapiin
Japakaja aHUKJIWMK OuiaH Kyiuaaru udoza épaamuaa xucoonam MyMKUH

n.—n
C

I =I (1—8 ”C ) > nznc (5)
% o

max
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By cpaa, n., - recHeparTop CaJIT HUIlJIaraHJdaru aﬁnaHHmnap qacTOTacu, [}0 -
nma

reHeparop yuyH OeJIrMyIaHraH MakKcUMaJl FOKJaMa TOKH.

IOxnama TOKMHM 4YeKJam XycycusiTMra odra OynraH  y3rapyBuaH  TOK
reHeparopiiap yuyH, "HOMUHaI KyBBat” JleraH TylIyHYa ¥3 MabHOCUHU HYKOTaIu.
yHUHT y4yH, TeHepaTOp-HUHT acocui KypcaTtkuunapu P/n nuc6atHunr (0y epaa,
P -reneparop KyBBaTH ) MakcuMai KuiimaTtura kapad Oenrunananu. [emak, P/n =
f (n) orpu YM3UKHUHI SHI KaTTa KUWMatura TYFpU KenaauraH Tok [y Ba
allIaHMIIITIAp YacTOTacu Ay Iy TeHepaTop Y4yH HOMUHAN Xucobyanaau (9-pacm).
lio = f(n) TaBcudHOMAAa TeHEPATOPHUHT HOMHUHAJ PEKUMHUTA TYFPU KellaJuraH
HYKTaHW P/n = f(n) 5Srpu YM3UKCU3 XaM AaHUKJIAll MYMKHH. ByHUHT yuyH
KoopauHaTa Oomunan [ = f(n) Srpu yM3UFUra ypuHMa yTKa3ujiaau Ba ypUHUII
HyKTacu [y Ba ny HUHT KMMMaTIapuHU OCJruIanu.

Hwiuu maecugpnomacu, ned reHepatop cair Jur
€Kk Xap XWJ KMiMaTnaru lokiamaiap OuiiaH
unularagaa yHUHT Kyuinanumua U,  HH
alllaHMIIIIap YacToTacu 7 ra OOFJIMKJIUTUTa il

aitminanu, spHUM U, = f(n). I'enepatopHUHT ]
WLIYU TaBcU(pHOMAIapUIaH KYpUHUO | % i _
Typubauku (11-pacm), I(oKJIaMa TOKHHUHT
KUMaTHIaH KaThbuW  Hazap, POTOPHUHT
alllaHMIIIap 4YacToTacu OPTHUILM  OWiIaH
reHepaTOPHUHI Ky4JIaHUIIU Ycub Oopaau Ba 11-pacm
YHUHT KUHMATH TOK UCTEBMOIYUIAPU YUyH

xaByu OynraH gapaxaradya —KyTapWIHIIA

MyMmKkuH. (Macanan, 12B a1 aBTOMOOMIIb TOK

TapMoFru yuyH - 28...30 B raua)

byHnaH Tamkapu,  TreHeEpaTtop XapakaTHU
JBUTaTEI-

HUHT TUPCAKIIM BAJIUJIAH OJTaHJIMIY Y4YyH, YHUHI ailllaHMOUIap 4acTOTacH KyJa
Karta yerapajga YysrapuO typaau. lIyHuHr ydyH, aBTOMOOWJIL TE€HEpaToOpu
OepaauraH KywIaHHIIHUM aBTOMAaTUK paBuliga poctiad Typuin 3apyp. Wuorum
TaBcU(PHOMANApUAaH TEHEPAaTOPHUHI YHYM Ba TYyJla YHYM OWIaH HIUIAll
HYKTaJlapy aHUKJIaHaIu.

Yuym ounan wwinaw nykmacu, ned6 reHeparop caiT HIIaraHjaa, HOMHHAI
KyWIaHUIIUTM TOK HIUIA0 YMKHUII y4yH POTOPHMHI 3apyp OynraH aljaHUILIap
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yacTotacu ny ra aWtwinaau Ba 'y lio = 0 Oynrangarm wumyu TaBcupHOMA
HoMuHan Kyuianuim Uy yu3uruHu kecuO yTran Hykra O OwuiaH OenruiaHanu
(10- pacm).

Tyna ynym oOunan uwwinawi HyKmacu, 10 reHepaTop HOMHHAJ IOKJIama TOKHU
OwaH MIIara-HWjaa, HOMUHAN Ky4JaHUII WIUIA0 YUKUIL Y4yH 3apyp Oynran
aliaHUIUIap 4YacToTacM ny Ta atwiaan Ba y lip = Iy Oynramgaru umrdu
taBcupHOMAa HOMHHAN Kywianuml Uy 4YM3UFUHM KecuO yTraH Hykta N Owmian
oenrunananu (11-pacm). Mirum taBcudHOMaIapHUHT Tax IMIUAAH SHa OUp MyXHUM
aMaJMil XyJioca YUKapHIl MyMKHH - TEHEPATOPHUHT I0KJIamMa TOKH OPTHUIIH OujiaH,
HOMUHAJI KyWIaHUII UIIa0 YMKApUII YUYH 3apyp OYiraH aiilaHUIIap 4acTOTacu
XaMm oo Oopaau.

YHyM OwinaH unuiamr ny Ba TyJIa yHYM OWIaH MIUIAl Ny HYKTaldapu
IFeHEPAaTOPHUHI TEXHUK XOJATUHU OENTHIOBYM MYXUM Kypcatkuwiap OYyiuoO,
reHepaTopJapHUHT TEXHUK TaBCU(PHOMAIapuaa KeATUPUIaIH.

I'enepaTop Ky4/JaHMIIMHM POCTJANIHMHI ACOCHM TaMOWJIH. ABTOMOOWIBL
IeHEPAaTOpH y3ura XOC MIapouTiapla HIUIaiau. Y XapakaTHU TacMalld y3aTma
OpKaJIM  JIBUTATE€IHUHT THUPCAKIM BaJduJaH OJITAaHIUTd cabaliau, pPOTOPUHUHT
alllaHMIIIIAp YacTOTacH Ba JEMak, UIulad YMKapraH Ky4laHUIIM XaM HucOaTaH
KEeHI Joupana y3rapub Typaau. ['eHepaTOpHMHI IOKJIaMacH YHra yllaHaéTraH
UCTEbMOJIUMIIAp COHU Ba yJApHUHI KyBBaTtura kapal ¥y3rapu6b typaau. FOxiama
TOKMHUHI y3rapuiid XaM TEHEPAaTOPHUHI Ky4WwIaHWIIWra TabCUp KypcaTalu.
ABToMOOMITa  YpHATWITAaH HJIEKTP TOKU HCTEBbMONYWIAPH, Kydla-HUIIHUHT
MabiayM Oenrunanrad (12 €ku 24 B), y3rapmac kuilmMaTuaa uuuiamra myn-
Kaymtadrad. HOxopupa kxentupwiran cabaOnapra Kypa, TreHeparop Hmiad
YUKKAaH Ky4y-JIJaHWIIHU pocTiad, yHM OenrujaHraH jaapaxazaa ysrapMmac Xxojijaa
cakjaml 3apypaTd TyfFwia-au. by BasudaHu  KydJaHUII  pocTIaruyjiapu
Oaxkapamu. Mmmam npuHOMNUra kKypa pocT-jarudjap KyWuaara rypyxiapra
OYynuHAAM: KOHTAaKTIM (BUOpalMsUIM), KOHTAKT-TPAH3UC-TOPIH, KOHTAKTCHU3-
TPAH3UCTOPJIM Ba MHTETPaJl KyWIaHUII POCTIArHWIAPH.

['eHepaTop KywWIaHWIIWHH  POCTJAIIHUHT acOCHUW TPHUHIMIN KyHUJIaruaaH
nobopar.

Nuku KUCcMura TyFpUIaruy OJIOKM YpHAaTWITaH y3rapyBuaH TOK
reHepaTOPUHUHT KUCKUYJIapHUIard KyWwIaHUIIHK KyHujaru OOFJIaHMII  OpKaJu
udoaanam MyMKUH:

57



Ur: E]"- Uo- Z[r: Cn@- U()— Z[r ) (6)

by epna, Er = C n @ - reraeparopHunr JIOK, C - TeHEpaTOPHUHT TY3WIHILINATA
Oornuk Oynran y3rapmac kod(phUIMEHT, 7 - POTOPHUHT alIaHUIILIAp YaCTOTACH,
@ - maraut okumu, Up - TyFpuinaruy OJOKHAA KyWIAHUIIHUHT nacaiumu, Z -
CTaTOp 4YyJFaMJIApUHUHI Tyla KaplIIWINWrH, Ir - TYFpuJlaHraH TOKHUHI ypTaya
KUMMAaTH.

POTOpIIa ByXXyATra KCJIaAuradH MaronuT OKUMH @ HUHT KHﬁMaTH

@=Iy(a+b[y)

by epna, Iy - yiiroTHIll TOKH, @ Ba b - TeHEpATOPHUHT TY3WIMIIU Ba UILIATUITaH
MaTepHaJIApHUHT MarHUT XyCycusiTiapura O0FIuK Yy3rapMac Kod(u-uueHtiap.

Maraur OKUMUHUHT Oy wudonmacunu (6) ra KyHcak, Xamja TYFpuiIaruy
0JIOKHUJAry Ba CTAaTOp YyJIFaMjapuard Ky4wIaHHWIl NacaluIIMHU XUcoOra oJiMacaxk

U]"z Cnly(a+bly) ) (7)

by wudomanan kypuHUO TypuOIMKH, TeHEpPaTOp POTOPUHUHT aillaHUILIap
YacTOTaCMHU Ba IOKJIamMa ¥y3rapranja TeHepaTop KyWIaHUIIMHU OeNruiiaHraH
napaxaja cakiaad Typull yuyH, ghaxam yizomuws moku Iy Kuimamunu

y3zapmupuuws iyau_ouaan amanra OIUpUIl MyMKWH. POTOpHUHT alnaHuILIap

4acTOTaCH OPTHUINU OWIaH YWFOTHIN TOKMHU KaMaWTHUPHUII Ba IOKJIamMa TOKHU
KYyTaiuimy OuiaH yHFOTHII TOKHHU XaM OIIUPUII 3apyp.

DJIEKTPOMATHUT KYWIAHMII POCTIATHYJIAPH. OJEKTPOMATHUTIIA Ky4YJAHUII
pOCTIa-TUUYMHUHT cxemacu 12-pacmpa Oepuirad. YHUHT MarHuT tuzumu U
IIAKTHAATH SpMo 8, uysnFaMm 7 ypairaH y3ak 3 Ba sikopua 4 jaH uGopar. Ys3ak,
ApMO Ba fKOpYa IOKOPHM Mar-HUT YTKa3yBUYAHJIUK XYCYCHSTHra sra OyiaraH kam
YIJIEpOIM NyJaTiapAaH Tal€pilaHras. Uynram 7 TeHEpaTOpHUHI TyJja
Kywianuiura ynanrat. [Ipyxuna 6 sskopua 4 HM TOPTHO, KOHTAKTIAAp 2 HU TyTalll
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xonaa yuuiab typaau. PoctiarnyHuHr BosbGpamaaH Tai€naHraH KOHTaKTIapH 2
AKOpYa Ba IPMO OPKaJIM F'€HEPATOPHUHT YUFOTHIL uyinFamMu Y'Y 3aHkupura ketMma-
KeT ynaHrad. KoHTaktinapHuHr Oupu sikopuya 4 ra, HMKKMHYHUCH 3Ca Ky3raiamac
mnactuHa 1 ra maxkamuianrad. KoHTakTiapra mapaieln, yUFOTUII YyJIFamura 3ca
KeTMa-KeT KyIIMMYa KapIIWIMK R, ynaHras. fIkopua 4 TepMoOMMeTal IIaCTHHA
(TBII) 5 ra ypHamITHpUITaH.

Pocmnazuunune  uwnaw
npunyunu . YT OJIIMPUIL
kamtn YOK ynaHrasaa TOK

akKymynsaTop — OarapesicuaaH

TyTall KOHTAKTJIAp 2, AKOpYa

4, spmo 8, SpHH KaplIWJIATH
KaM OVyiraH 3aHwXup OpKaiu

YUFOTHUINI YyJIFaMura KeJjajau
12-pacM. DJIEKTPOMATHUTIIA Ky4JIAHHIII

Ba YHUHI arpouaa MarHuT
Y poga pPOCTIIarnyy.

MaJOHUHUA XOCWI  KUJIAJU.
a) pocTiarud cxemacu, 0) TreHeparop Kyu-

JIAHUILIUHA alTaHMIILIap 4acToTacura
OOFJIMKJIUTH.

AiHu BaKTIa TOK
AJIEKTPOMArHUTHUHT YYJIFaMu
7 ra xaM KeJjaau Ba y3ak 3 HHU
MarHuTJIauau.

['enepaTopHUHT  Ky4JIaHUIIN
Ur Oenrunanrad poCTJIaHMIII
kywianumu  Up JaH  Kam
oynranna (Ur < Up), npyxuHa
6 KOHTaKkTIap 2 HH TyTall
Xonjaa yuuiad Typaau, YyHKH
y3ak 3 ga xocwsi Oyiran
MarHuT MaiJIOHUHUHT
SKOpPYaHU  TOPTUII  KYYH,
MPY>KUHAHU TOPTHUIN Ky4dUJaH

Kam Oymaau. Potopuunr
alTaHMIILIap yacToTacu
OpTHUIIHN Ownan

TCHEPATOPHUHT  KYWIAHHUIIIH
xaMm ycub Oopanu. I'enepaTtop
KyWIaHUIIAHAHT OpTHIIIH,
POCTJIIATUYHHUHT  YyIFamMu 7
Jard  TOK Ky9d  Xam
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opTHIIIMIa Ba ¥y3aKk 3 KyuJu
Mar"HuTJIaHUIINTa 0110
kenaau. by kapaéH paBom
ATHO, TeHEepaTop Ky4wIaHWIIN
Ur HUHT KUUMaTH
poctinanuml  Kywianumu Up
nan ( Ur> Up ), omiraH, SbHH
y3aK 3 MarHuT MaiJOHUHUHT
TOPTUIL Ky4H, TpYyKHHa 6
HUHT TOPTHUII KYYUJAH OLITaH
JAaKUKaga KOHTakT 2 Jap

y3WIaIu. Konraktnap
Y3UJITUIIN Ownan
TCHEPATOPHHUHT YUFOTHUII

yyJaFaMH  3aHXHUpUTa KeTMma-
KeT KyluuMya KapIIWIUK Ry
yJaHaau, HATUXKala YUFOTHUII
yyJqraMuJaH YTa€TraH TOK
MHUKJIOPU KECKHMH KaMasiu.
by  »nca, ¥3 HaBOaTHja,
YUAFOTHIILI yyJIFaMu ar-
podbugaru  MarHUT  OKUMU

cyca-iuuimra Ba
TEHEPATOPHUHT CTaTop
yyJiFamiiapuaa

uHaykuusiasaérran OIOK
KUAMATH, JIeMaK Ky4JIaHUII
taxmuHaH 0,1-0,4 B ra xama-
170700005 0%) 0110 Kelaau.
I'eneparop Ky4JaHUIITMHUHT
nacauimm OwsiaH pocTiiarud
yyJIifamMu 7 JaH yTaéT-raH TOK
Ba Vy3ak 3 Jard MarHuT
MAalJOHUHUHT TOPTHUILI Ky4dH
KaMa-sau Ba HaTXxazaa
NpyXuHa 6 HUHT TOPTHIIL
Ky4ud TabCUpPHUJA POCT-JIaruy
KOHTaKTJIapy  siHa TyTalla-
nd. TOK yUFOTHII 4ylFaMura
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SHA KapIIWJIUT KaM OyiraH
3aHXKHP,

ABHU - SIKOpYa Ba SPMO OPKAJIM y3aTWJIA[H, YWUFOTUII 4YyJIFaMHUAaH YTa€TraH TOK
opTaau, YHUHT aTtpoduna xocwsn OYnaéTraH MarHUT OKMM KydasJu Ba, JeMak,
FEHEPATOPHUHI KYWIAHMIIM SHAa ycaad. ['eHeparop KyWwIaHUIIMHUHT YCUIIN
pocTiIarhud  4YyJfaMuJaH yTaéTtraH TOK KYYWMHU OLIHWPa.H, V3aKHUHT
MarHuTJIaHUIIW Ky4asiik Ba y siHa SIKOpPYaHU Y3Ura TOpTUO, KOHTAKTIAPHU Y3a]u.
Mynnait Kuiaub, >I€KTPOMArHUT POCTIArud MIUIAETraHAa YHUHT KOHTaKTIapH
JaBpUil  paBHIIa TyTamMO-y3wsinO Typaaud Ba POTOPHUHT  ailJlaHUIILIAP
yacToTacura OOFJIUK X0J/1a, YUFOTHII TOKUHUHT KUMMAaTUHU Y3rapTupud Typaau.

['eHe-paTOpHUHI Ky4JaHUIIM 3ca Y3UMHUHT yprada KuidMatu atpoduna ysrapaiu
(12-pacm,0).

_ (Umax + Umin)

ypm 2 3

Arap KOHTAKTJIADHUHT TYyTAlIMII-Y3WJIMII YactoTacu Oup cekyHgma 30
MapTajan kam Oyimaca, KyWwIaHUIIHUHT TEOpaHUIIM aMmalijia Ce3wIMailiu Ba y
OenruiiaHrad y3rapmac KuiiMaTra sra, eraH TacaBBYp XOCHJI Kujca Oyiaau.

I'enepaTop Ky4JaHMIIMHUHT ypTada Kuimatu Uj,, HU KOHTAKTJIAPHM Y3WIULI
IIAPTH, AbHHU Y3aKHUHI MarHUT Ky4u [, OWJIaH, MPY)KHHAHUHT TOPTUII Kyun [,
JJAPHUHT TEHIJIMTHU aCOCU/Ia AHUKJIAII MyMKHUH:

F, =F, , 8

V3aKkHUHT MarHuT TOPTHUII KYy4H

By epna, c¢;-niponopuinonanmuk ko3¢ duiiuentu, @-pocTiiaruy y3arujaara MarHut
OKHUMH.
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Marnut 3aHxupura Taanykjin OM KOHyHUTa Kypa

By epna, © - poctiiarny 4yJfaMUHUHT Y3aKHU MarHUTJIOBYM MarHUTIOPTU3YBUU
Kyud , Ry = ¢, & pocTiaruu y3ard Ba SIKOpYa OpacHIard THUPKUII O ra
MPOIOPLIMOHAN OYITaH MarHUT KAPUIWIKK, ¢, NPOMOPIMOHAIUIMK KO3 PUIIMEHTH.

c o o
C = TZ 6eJIFI/IJIaH_I KI/IpI/ITI/I6, pOCTJIaFI/IIIHI/IHF dCOCHUHMN TCHIJIaMaCHHU KYI/II/IIIarI/I
&

KypuHHIITa Kentupamus : O =co,/F, , (9)

IOxopuna afituiaranaex, pocriarud 4yjiaFaMu FeHeparopra napasell yJIaHraH Ba
YHra T€HEepaTOPHUHT POCTIAHAETraH KyWwIaHMIIW Yy3aTuiaau. Jlemak, pocriaaruy
qyJFaMAHUHHT MarHuT IOPTH3yBYU Ky4IH

by epna, i, - yynmramaaHs yTaérraH TOK , @, - 4yJIFaMJard ypamiap COHH, 7,-
YyJIFaM KapIIWJINTH.

Oumu O udonacunu (9 ra kyicak
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by tenrmamanmu U,,, ra HucOaTaH edcak, I'€HEPATOPHUHI POCTIAHAETraH
KYWIaHUIIUHUHT ACOCUI MEH2AAMACUHU XOCUI KAJIAMHU3.

r
0

U=c
w

-5 JF,, ,  (10)
o

by udponaman kypuHuO® TypuOIMKH, arap pocTiarud 4yjJraMu KapUIuwiuTh 7,
HU TeMmIeparypa TabCUpUIA VY3rapuiid XucoOra oJuHMaca, T€HEpPaTOPHUHT
pocTiiaHa€Trad KywiaHuIM (akar y3ak OuiaaH sKopya opacujard TUPKUII O Ba
NPYKMHAHUHT TOPTHII Ky4H [}, Ta OOFIMK Oynaiy.

JleMak, TeHEpaTOPHUHI POCTIAHAETTaH KYyWIaHUII KUWMATUHU Y3rapTUPUIL
y4yH € IpY>KMHAHH TOPTUII Ky4H [}, HU (aCOCUH YCyIN), €KM XaBOJIM THPKHUII O
HHU Y3rapTUpPULL 3apyp.

DJIEKTPOMATHUT/IM KYYWIAHHMII POCTJIATHYWIAPMHUHT TABCU(PHOMACHHHU
SIXIIAJIAIL.

Pocmanazuu akopuacunumnz meopanuwi uwacmomacunu owupuwi . YOKopuga
KypcaTWITraHex, pocCTiaHTaH KYWIAHUITHUHT TeOpaHUILN TOK
UCTEBMOYMIIApUTA CE3WIMACIUTH YYYH POCTIArud SKOPYACHHUHI TeOpaHHUII
gactorack 30 rm JgaH kaM OYiMaciurd Kepak. SIKOpYaHUHT TeOpaHHUI
4aCTOTaCUHU OLIMPHUII  YYyH, aBBaJlo, YHUHI MEXaHUK HMHEPLUUICH
KaMmaThupuiaau. ByHUHT y4yH y MyMKUH Kajap IONKa Ba €HIuj KWJIMHAAW Ba yHTra
yuOypuak €K SpuUM Joupa Iakiu Oepud, OFUPIMK MapKa3u ailllaHdil YKUra
AKUHJIAIITUPUIIA]IH.

AMMO SIKOPYaHUHI MEXAHMK MHEPIMICUHU KaMaTHpUII XucoOura TeOpaHHIl
YacTOTaCMHU OIIMPHUII,  KyBBaTM yHYa karra Oynmaran ( 100 Bt raua)
reHeparopiiapaaruia camapa Oepaau. ['eHepaTOpHUHr KyBBaTH OPTHINM OuJIaH
YHUHI y3aKJIapuaard MarHUT OKMMHU Ba YWFOTHUILI 4yJFaMHJard HHIYKTUBIIMK
XaM OIIaau Ba, HATWXKAJAA, POCTIIaru4 y3arMiHUHI MarHuT MHEPLUACU KydauuIIU
XMCOOUTa KyUJAHUIIHUHT YCUIII Ba Macauil kapaéHiapy CeKMHIIAIIaan.

PocTnarndHMHT MarHuT MHEPLMSACHHM KaMaWTHPUII YYyYH KOHTAKTJIAp TYTall
XOJJa YHUHI Y3arMHU CYHBUW paBHUIla MATHUTIAII Ba KOHTAKTIAp Y3WIraHIa
3ca, MarHUTCU3Jall 3apyp. byHM amanra omMpHUIN Yy4yH pOCTJIaru4d Yy3arura
MaxcyC Te3JIaTyBUM 4yJraM ypanaaud €KUM pOoCTiarud 4YyJFaMH 3aHKUpUTa
TE3JIATYBYH KapIIWINK YIaHAIH.
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Xo3Wpru BakTAa, HIUIATHUINTA KyJaid OYyiraH, pOCTIIATMYHUHT TE3JaTyBUU
KApIIWJIWK yJIaHTaH cXeMacu KeHTpokK Tatouk tomraH (13-pacm). By cxemana
poctinaruy uyiaramu (PY) reneparop 6mnan, Kymmmda Kapuink Ri ra ketma-ker
yJlaHTaH Te3JaTyBuu Kapmuiauk Rr opkamu Oornanrad. SIkopuanu TeOpaHMII
YaCTOTACUHU TE3JIATHII KyHuJarudya amajira omupuiaIm.

Konraktnap Ttyram Oynrannma, poctiaaruu uyiaramu PY ra ysatunaérran
KyWIaHUII TeHEPATOPHUHT KyUJaHUII KUMMaThra JespiauK TEHT OViiaau, YyHKU
Te3NaTyBYM KapIIMJIWK Rrp opkanu yTa€Tran poctiaruyd 4yJFraMUHUHT TOKH Iy
HUHI KUHMaTu XyJa Kuuuk Ba Rr ga (spHEM "a" HyKTanga) KywIaHUITHUHT
nacaiuiIm Xxucoora oJIMaciivK Japaxajaa kam O0ynaau

Upy=Ur-iy-Rr~ Ur ,

KonTakTnap y3unranja Te3naTyBud KapIIWIMK OpKalu iy OwuiaH Oupra-iukiaa
KuiiMaTh HHUcCOAaTaH kaTTa OYynaraH yWroTum Tokd [y xam VyTa Oouutaiam,
HaTWKazaa "a" HyKTaJa KyWIaHWIIHUHT TacaluIIM aHya ce3wiapau Oynaau Ba
poCTiaruy 4yjifraMura y3aTwiia€Trad Ky4JaHuIl XaM KECKUH KaMasiau

Upy=Ur-(iy + Iy) Ry,

KonTtaktnap  y3wirangaH  CVHT,

[ T T r'_l.;_..fg pocTiaruy qyyJaFamMuara
raa, ik = . w v

.-,_IT,l-[_ *:ﬂ [Py _'j; KyWIaHUINHUHT OyHmail  macaiub

., T — ,;.__,;Ew:, KETUIIM, YHAAru TOKHU XaM, JIeMaK

SI‘E 2E w | pocTiaru4 y3aruzaru MAarHuT
T L ] i .

¥ 53 ) OKUMHUHHU XaM KECKUH KaMaWluIIura

lix=== 4 Ba KOHTaKTJIap Te3JuK OuiaH sHa

TyTalllMIIUTa OJIUO  KeNau. by

13-pacwm. Kapa€H Yy3JIyKCU3 JaBOM JTaaud Ba

pOCTIIarud SIKOPYACHHHUHT TEOpaHUIII
4acTOTaCH  Ce3WJIapid  Japaxkaja
(150-250 I'y raya) omraau.

Te3natyBun wmociamanap KyJUIaHTaH pOCTIArM4wIapHUHT caiOuii  TOMOHHU
IIYHJaH WOOpaTKU, POTOPHUHI alJlaHULUIAp YacTO Tach  OpPTUINM  OujiaH
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TCHEPATOPHUHT KydY-TAHWIIM XaM CeKWH acta ycub Oopamu. By kamummimmk
pocTiiarud  cxemacura OapaBaplaliTUPYBUM dyiIFaMEKd OapaBapiallTUPyBUU
KApUIWIKK yJam iyiau ounan 6aprapad KUIMHAIM.

Pocmnaazuu xonmakmaapuoa y4KyH UYUKUWUHU Kamaumupuwi. Poctiarny
KOHTaKT-JJapy Y3WITaHJa, YWFOTUII TOKH Y3 KUHMATHUHU JOapXoJl y3rapTupa
OJIMaIM Ba KOHTAKTJIAp Yy3WIraH OWPUHYM JaKUKaIapja Y3UHUHT OJJIUHTH
Kuiimatu [y HM cakjiad kojaau. By TOk KymiMMua KapIIwIMK OpKajlud TyTaiuo,
yHJIa KYWIaHUII TacaluIly coaup OViaau Ba y KOHTAKTJIap Opacuard Ky4uJaHHUIIl
Uk ra TeHr 6ynaau.

U[(=IyR[<, (11)

YUFOTUII TOKMHUHI Ba YWFOTUII 3aHXUPUAATH KAPIIWIUK KAUMATUHUHT
OPTUIIH, KOHTAaKTJIap OpacHJard Ky4JIaHWII OIIMIINWra Ba JEMAaK yJiapaa XOCHJ
OynaéTran YYKyHHUHI Kydaiiummra onub kenaau. by yukyH Tabcupuia
KOHTaKTJIADHUHI OKCHJJIAHUII Ba EMUPWIMII KApa€HU Te3Jallaan, HaTHXKaaa
POCTJIATMYHUHT Ba YMYMaH I€HEPATOP KYPWIMACUHUHI HINOHYWIMJIMK Japa)kacu
KECKMH I1acasijiu.

Konraktnap opacuma xocun OYyiaguraH YYKyYHHUHT E€MUPHIL  XYCYCHSITH,
KOHTaKTJIAp Y3WIMIIM OJAUAAH yJapAaH YTraH YUFOTUII TOKHU [y HA KOHTaKTJIap
y3WITaHJaH KeWWH ynap opacujia MaBxkyn Oymaauradn Kywianuimi Uy HHHT
KynaiTMacura TeHr OyJraH y3Winil KyBBaTH Py Ouinan Oenruianaan

P[(: U[(Iy

(11) Hu xucobra oncak

Py =Ugly= [32/ Ry, (12)

KoHTakTnap MIIOHYWIN UIUIAIA Y4yH, y3uwinil KyBBath 150-200 BA nan
OILLIMACJINTH KEpaK.
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ABTOMOOUIAArY 3JEKTP TOKUHUHT UCTEHMOTUMIApU ToOOpa Kynaitnd Oopwuiiu,
reHepaTop KyBBAaTMHU OLIMPHUIIHHU Tako30 Kwiaau. HOkopuaa KypcaTuiarasuex,
pocT-naruuiapjard KymumMya KapUIWwiMK KUWMaTUHU KamauTupu® Oyiamaiawu,
YYHKM Yy Ky4Wla-HMIIHM pOCTJIAl MYMKHH OViraH MakcuMmaj aillaHuiuiap
YaCTOTACMHUHT YerapacuHW Oedarujaiau. YWFOTUII  TOKMHUHT KUHMATHUHU
KaMalTHpuII, reHepaTop YyIdamiIapuHU Ba MAaCCaCUHU OPTHUIIMIa OJUO Kelau.

by MyamMMoHM Xal KWIMII y4yH, TE€HEPATOPHUHT YWFOTHII YyJIFaMH HUKKH
napasen TapMOKKa OViuHaau €KUM UKKH OOCKUYIM POCTIAaruwiap KyJJIaHUJIAIH.
Mucon tapuxkacuga BA3-2101, 21011, 2103, 2106 aBromobOwuiapuga TaTOMK
KwinHraH Ba ['221 reneparopu Ounan 6upra ummadguran PP380 Genrwim ukku
OOCKUWIH JICKTPOMATHUTIIM KYWIAHUII POCTIIATMUUHUA KEATUPHUIIT MyMKHH.

TepMoOKOMIIEHCAIIMA . IOKOpI/IIIa, QJICKTPOMATHUTIIN POCTIATUIHHUHI acocuim

tenriamacu (10) Taxiuui KMIMHraHAa, pocTiaruy 4yJFaMu KapIiujiurd »o HUHT
TeMriepaTypara OOF-TMKJIUTH XuUcOOra oJIMHMaclaH,  y3rapmac, nae0 KaOyl
KWIMHraH »3au. JlekuH amanga, pocTiarud  uWOularagja  YyJFraMHHHT
TeMIIepaTypacu atpod MyXHT XapopaTh Ba yHAAH yTaéTran TOK Tabcupuia +80°
C rava xyTapWiuilM, Kapmwiuru ro 93ca 25-30 % rada opTUIIM MYMKHH.
Harmxana pocrimarnd 4vyinramMyzaH YTa€éTraH TOK KHMMATH KaMasau, Y3ak
MAarHWTJIaHUIINA CyCasA Ba  TIEHEPATOPHUHI POCTIAHWUIAETraH Ky4JaHUIIN
OenrmwnaHrad KuiimMatnan omwu0 keragu. Macanan, 14 B nu reHepaTOpHUHT
Ky4IaHUIIU Oenrwianran kuimataan 3,4-3,8 B ra; 28 B iu reHepaTopHUKH dca -
6,8-7,6 B raua optumm MyMmkuH. by, akkymynatop Oatapescu MebEpHUAAH
OpPTUK 3apsAniaaHu0, "kalHaO" KeTuluMra, EpUTUILI JIaMIAJAPUHUHT 4YyFlaHMa
TOJIaJlapy TE3pOK KyWuIIura Ba OoIlKa HOXYyII OKuOarimapra oiu0 Keauiiu
MYMKUH.

UynraMm TeMIepaTypacMHU OIIMIIMHU,  POCTIardd  MIIWra  TabCUPUHU
KaMaTHpuIl ~ MakcaJujaa  poCTiarud 4YyJfamMura KeTMa-KeT HHUXpPOM €K
KOHCTaHTaHJaH Tai€pnaHran kKapuwiuk Rrpx ynanagu. By martepuannapHunr
KApUIWINTK ~ TeMIlepaTypa TabCUPHAA JESIpiad Yy3rapMaiid, UIYHUHT Y4yH
pocTiarud YyJaramMu 3aHXKUpUIArd YMyMUH KapIIWJIMKHUHT — TeMIiepaTypa
TabCUPHIA OPTUIIM OUp Hewa Oop kamasau. MacanaH, yyiaram TeMIlepaTypacu
+80° C kxyrapuaranga Rrx ymaHras dyiaraM 3aHKHPHHHMHT KAPIIHIHTH, acOCAH
MUC YyJFaMHUHT Ku3uim xucobura 12,5 % ra opraau, AeMak reHepaTOpPHUHT
POCTJIaHWIAETTaH Ky4WwIaHUIIU XaM TaxmuHaH 12,5 % ra omanu. [ynpai kuimuo,
TEpMOKOMIEHcAalusl Kapmuiuru - Rrg  xupcoOura, Temmeparypa TabCUpUIAH
reHepaTrop KyWIaHWIIWHU OPTUIIM KUCMaH 4Yekiaml MyMKuH. PocTiaruy uynramu
TeMIlepaTypacu  y3rapranjia TreHepaTop KYWIAHMIIMHU MYMKUH  Kajap
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OenrmwiaHrad KuiMarga yuuta®d Typuml yY4yH Royg Kapmmimuruau ynam Ouial
Ooupra, pocTiiarud sikopuacu tepmooumMerai miactunara (TBIT) ypuamtupunagy.
TBII Oup-OMpura KapIIapJaHraH WKKWATa IUIACTHMHAAaH ubopar Oynuo,
MJIACTUHAJIADHUHT OUPH HCCHUKJIUKIAH KEHTahuum KodG(UIMEHTH XKyda KUYHK
oynran wHBap-36 naH (Tapkuduna 63% temup, 36% HUKeTh Ba 0OIIKAa MeTajiap
OyJraH KOTHIIIMA) Ba MKKUHYUCH UCCUKIUKIAH KEHralum Ko3(pOUITMEHTH IOKOPH
Oynran MarepualjiaH, MacajaH XpOM-HUKEIIM, €KUM MOJUOACH-HUKEITN
ImyJaTjiapaad TanépaaHaiau.

TBIl HUHr  WCCUKIMKIAH  KeHraiimm  koddduuueHtTn KU4uk  Oyiran
IUIACTUHACH POCTIArMYHUHT y3arura kapatuO® ( SbHM macTra ), KEHralwuin
koa(duireHTH KaTTa OYiraH miacTuHa 3ca sikopyara ( S’bHU IOKOpHUTa ) KapaTtuO
ypHawtupuiaaau. Pocrinarny yynramuHUHD xapopatd  omraHaa — ThII xam
KU3UUAM Ba IMJIACTUHATAPHUHT MCCUKIUKIAH KEHralum Ko3(PQPUUIUEHTH Xap-XWil
Oynranmuru  TyQaiinu y POCTIArMYHUHT Y3ard TOMOHTa ATUINO, SKOpYaHU
MPYKUHAHUHT TOPTUII KydWra KapaMma-Kapli¥i TOMOHIA TOPTAaaAu Ba ILIYHUHT
y4yH TeMIeparypa OIIraHauru cabaliu y3akgard MarHUT OKUMHU Ky4yCH3JaHCa
XaM KOHTAKTJIap F€HEPATOPHUHT OeNrujaHraH Ky4dlaHHWIl KuAMaTuaa Yy3uiaau.
SIbHM Y3aKaard MarHuT MAaWJIOHUHUHT CyCalUIIM SKOpYaHHW Y3aK TOMOHTA 3TrH0,
ylap opacujard TUPKUIIY4a O HU KaMaWTUpUII Wynu OuigaH KOMIEHCalus
KWIMHAU.

Haszopam casonnapu:

1. Y3rapyBuaH TOK reHepaTOPIAPUHUHT CANT MIILIALI TABCH(GHOMACHHH KHCKaya
TaxJIUI KUIUO OCpuUHT.

2. V3rapyBuaH TOK TeHepaTOPIAPUHMHT TAIIKM TaBCH(HOMACHHH KHCKaya
TaxJIUI KUIUO OCpuUHT.

3. V3rapyBuaH TOK T€HEpATOPIAPUHMHT TE3INK-POCTIAIl TaBCH(HOMACHHH
KHCKaya TaxXJIWJI KWIUO OCpUHT.

4. V3rapyBuaH TOK TeHEpaTOPIAPUHUHT TOK-TE3IHK TABCHM(GHOMACHHM KHCKAaya
TaxJIUI KUIUO OCpuUHT.

5. 'enepaTopHHHT YHYM OWJIaH WIILTAII HYKTacH HUMa?

6. ['eHepaTOpHHHT Ty1a YHyM OWJIaH WILIAII HyKTacH HAMA?

7. l'enepaTop KyWIaHHUIITUHYU POCTIIAII 3apypaTH Ba YHUHT aCOCHH TaMOWIIN

8. DJEKTPOMArHuT KYWIAHWII POCTIATHYMHHA TY3WIHIIA Ba MIJIAIIAHA

TYITYHTUPUHT

9. DNEKTPOMAarHuT KYWIAHWII pPOCTIATHWIAPUHUHT AacOCH TEHIJIaMacUHU

TaxJIUI KUJIuo OepuHr
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10. DNEKTPOMAarHUT  KYWIaHUII  poOCTIarud  TaBCU(HOMACHUHHM  SIXIIWJIA
yCYJUTApUHU U30XJIaHT.

Maspysa Ne 4

Masbpysa MaB3ycu: DNEKTpP TABMUHOT TU3UMU. SIpUM YTKa3rU4Iu

KYWIaHHIO poCTIarunvdiiapu

Masbpy3sa pexacu:

1. Spum yTkazruuau ac6o0nap xaKujaa KMcKaya MabJIyMOT
2. KOHTakT-TpaH3UCTOPJIM POCTIIArUYIIap

3. KoHTakTCU3-TpaH3UuCTOPIN pOoCTiIarnysiap

4. NaTerpain poctriarnuiap

Tasany cy3 Ba wuOoOpagap: KapIIWIMK, KOHJEHCATOp, HApOCCeb, JHOM,
CTAaOMJINTPOH, CTAOMIUTPOHHUHT TEIIWIMIIH, TPAH3UCTOP, AMUTTEP, KOJUICKTOP,
0aza, 0a3a TOKH, SMHUTTEP-KOJJIEKTOpP VYTHII KOWH, IMUTTEp-0a3za YTHII KOiiH,
0a3a-KOJUIEKTOP YTHII KOWH, TPAH3UCTOPHUHT UYPT OCKHUIIUII XOJIaTH, TPAH3UCTOP
OYUK, TPAH3UCTOP €MUK, DMMHUTEP-KOJUICKTOP YTHII >KOWMHUHI KapIIHJINTH,
KOJUICKTOP-3MHUTTEP YTHII )KOMMHUHT KapIIUIUTH

HOxopuna kypuiran SJEKTPOMArHUTIAM Ky4WlaHUII pocTiarudjapu Oup Karop
ad3ITUKIApH, YYHOHYM TY3WIMIIMHUHT HUCOATaH COAMAIIUTH, TAHHAPXUHUHT
nacTury, ¢oiganu um Ko3p(GUIUEHTUHUHT aHya IOKOPWIUTH OuinaH Oupra
KUAIUNA KaMUMJIUKIapra xam sra. bupuHumpaH, TeOpaHyBUYM KOHTAKTIAPHUHT
Oopaury, ynapjaH YTUIIA MYMKHH OYJIraH YWFOTHIN TOKM Kuitmatuau 1,5-1,8 A
OuJiaH YeKJIaiau Ba XO3UPIry 3aMOH, KyBBaTH HUcOaTaH KarTa OyiraH y3rapyByaH
TOK F€HEPATOPJIApUHH, Oy TypAaru poctiaruuiap Ouian Oupra viia UMKOHUHU
oepmaiinu. OnguHru Oynumiapaa TabpuQaHrad, KOHTaKTJIapra TylIagura
IOKJIaMa Ba yjap opacujia YYKyH XOCHII OYIUIIMHU KaMmalTupuiira
WYyHAITUpWIraH  ycylap  poCTJIaruwiap  MIianl JOUpPAaCUHM OuUp MyHYa
KeHTaTupaau XoJIoc, JIEKMH yjapra Xoc OynaraH KaMuyWiaukiIapHu Oaptapad
KUJIMal .
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Wxkunuupan, Oy pocTiaruuiapia TEeHEepPaTOPHUHT  pOCTIaHWIAETraH
KyWIaHUIIA KAAMATUHU OCNTHIOBYM JIEMEHT - MPYKUHAHUHT TOPTHUII KYYUIHUP
(poctnarnyHuHr acocwii TeHrimamacu 10 ra kapadr). PocTinarndHWHT WA
Kapa€Huma, BakT yTumm OwnaH, MyKappap paBHIa MNPYKAHAHUHT
KaWWIIKOKJIMTH cycasin,  OWHOOApWH, YHUHT TOPTHIN Kyd4d XaMm Yy3rapa
Ooomaiian. Hatmwkanga, pocTinaHunaéTraH KywIaHHWIT KHAMaTH XaMm  OJIUH
OeJIrMIaHranaH aH4Ya KaMaiu0 KeTUIl XOoJulapu ro3ara Kenuo, oy
aKKyMYJISITOPHU 3apsii KMJIMHMAai KOJMWINIWTa Ba MYyIJaTHIAaH aBBaJl HIIJaH
YUKUIIATA OJMO KEeNWIIM MYyMKUH. XyYJUIac, 3JCKTPOMArHUTIH POCTIaruya
KOHTAKTJIApD Ba TPYKUHAHUHT OOPIUTH YIAPHUHT WIIOHWIMINK JapakacUHU
aH4Ya MmacaTUpaay Ba JOMMO Ha30paT KWiIKO, 3apypar TyFWITaHAa NPYyKUHAHUHT
TOPTHUII KYYHHH POCTIA0 TYpHIIHU Tayrad KUIau.

XO03Upru BakTAa KYMUWIMK aBTOMOOWJIIApra SJEKTPOMATHUTIM  KYWIAHMII
POCTJIATMYIAPUHUHT  FOKOPHIA KEITUPWITaH KaMYMJIMKIApUAAH Kyl KUXAaTUIaH
X0nu Oynaran spuM YTKa3ruwid  pocTiardwiap YpHaTUIMOKIA.  YJapHHUHT
KOHTaKT-TPAH3UCTOPIN Ba KOHTAKTCU3-TPAH3UCTOPIN Typjapu MaBxKy..

KoHTakT-TpaH3ucTopian pocTiarnuwiap Ou3ra MabiyMm OYJIraH 3J€KTPOMarHUTId
pOCTJIArMYIaPHUHT TaKOMWJUIAIITHUPUIITAH KYPUHULIN o0ynu6, ymapra
YpHATWITaH TPaH3UCTOP TE€HEPATOPHUHI YUFOTHIN 3aHXUpUTa YJaHaId Ba y
pocTiam 3JeMeHTH BazudacuHu Oaxapamu. by Typmarm poctiaruunapna
KOHTaKTIap opacuia YYKyH XOCWJ OYIUIIMHM KECKMH KaMaWTUpHILI XucoOwura,
yJIApHUHT HMIIOHWIM WIUIAII MYJIJATH CE3WJIapiM Japakana owmupuirad. JIekun
XapakaTlaHyBYd KHCMJIApU  CakJaHWO KOJTaHW y4YyH, DJIEKTPOMAarHUTIN
pocTiaruujapra Xoc OyiraH KaMYWIMKIAPHUHT KYmuuwiuru Oy Typaaru
pocTiiarnuiapra XaM TaalyKJIAIup.

['eneparop Ky4JaHUIIMHU HWUIOHYJIM POCTIAIIHM TabMHUHIAIIIATH KEHUHHTU
OOCKHMY, KOHTAKTCU3 TPAH3UCTOPJIM pOCTIaruwiap unouiad YMKWIMIIKA —Ba
aBTOMOOMJUIapra KeHr Kyiamjaa TaTOMK KWiuHuIIM Oynmu. By pocriaruunapna
YIIHYOB BJEMEHTH Ba3u(acuHU XaM,  pOCTIAIl BJIEMEHTH Baszu]acuHU Xam
TpaH3ucTopiap Oaxapu0, ylapAa KOHTAKTJIAp Ba TMpPYXKUHAra OSXTUEK WVK.
XapakariaaHyBYM KUCMJIAPUHUHT WYKIUTH, KyJUITAHUITAH SIPUM YTKa3rudjap-HUHT
YUJIAMIIAIIUK JapaKaCUHUHT IOKOPWIMTH Ba Kadonariu Xu3MarT MYyAJaTUHUHT
KaTTaJuTrd, HaAMJIMKKA, YaHT-JIoira, BuOpauusara TabCUPUYAHCU3IUTU KOHTAKTCHU3-
TPAH3UCTOPJM POCTIArMWIAPUHU Y30K BaKT JAaBOMHJA HWIIOHWIM HILIAIINHA
tabMuHNaiau. bynaan tamkapu, Oy Typaaru poctiaruysiap/ia reHepaTOpPHHHT
YUFOTHII TOKH KUMMATUHU CE3UIapIiv Japakaia OIUPHUIIT UMKOHUSTH MaBKY/I.
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Spum YTKa3rU4In KYYJIaHHII pocTiarndiapua UILIaTHIAIUTaH
TPaH3UCTOPJIAPHUHT  TaBCM(HOMACH  MablIyM Japaxkajga  TemIepaTypara
OOFJIMKJIMTY, YJIAPHUHT aCOCHH KaMUYMJIUTH XucoOjaHaau. ATpod) MYXHUTHHUHT
IOKOPH XapopaTh SpUM YTKa3THWIM POCTIArHWIAPHUHT OapKapop HIILIAIInra
NyTyp eTKasuimy MyMKWH. LIIyHUHT ydyH, SpuUM YTKa3THWIH POCTIIArUWIaApHU
UIUTATAIITHUHT qyerapaBuid TEMITepaTypacu AIICKTPOMATrHUTIINA
pocTiiarnujiapHUKUra HucObaTaH KaMpok Oyasau.

ApuMyTKA3rHwWIn acfo6Jap XaKuaa KHCKA4a MabJAyMOT. YTKasrHuIap
OwiaH AWAIIEK-TPUKIAP OpAIUFUAArd MOJJANApHU SpUMYTKazruuiap ned artaml
KaOys1 KWJIMHraH. X03UPryu 3aMOH SpUMYTKa3ruuiapuHu Tanépnamiaa Menenees
naBpuil cucreMacu IV rypyXMHUHI MKKHATA TYPT BAJEHTIN DJIEMEHTH - KPEMHUU
(S1) Ba repmanuii (Ge) KEHT' MILIATAIMOKIA.

Toza spumyTkasruwin marepuanra (Ge €ku Sira) Oemr BaJeHTIM MOJIJIAHUHT,
MacalaH cypMa &ku MaprumymHuHr Kyga o3 ( 10°...10° %), ammo aHmK
OeJITMJIaHraH MUKJIOpJard apajaliMacud KHUpUTWiIca, yiapjAa OpTUKYa JPKUH
ANEKTPOHJIAp XOCWI OViaau.  SApUMYTKa3TMUHMHT KPUCTALT TaH)Kapacujaru
APKUH JIEKTPOHJIAP YTKAa3yBUAHIIMK 3JEKTPOHIapU OYnub, arap sipuMyTKa3ruura
ANIEKTP MailIOHH TabCUp KWUJICA, SPKUH BJIEKTPOHJAp OMp MyHanmuIia Xapakar
KUJIMO, AJIEKTP TOKMHM XOCWJ KUJaAwiIap. OPKUH 3JIEKTpOHJap Oup WyHamuiiga
XapakaTJaHUIIM HaTW)Kacujla XOcwi  Oyiran NEKTp  YTKa3yBUAHJIUK
"snekTponnn” €ku "n" Typuaaru YTKazyBUaHJIUK (JIOTMHYA "HeraTuB" cY3uaaH,
ssbHU MaH(wuil) 1eb aranaau.

Arap spuMyTKasruura yd BaJCHTIM apajamma (MacajiaH WHAWK, Oop, Kaluid,
ATIOMUHUN) KUPUTHICA, IPUMYTKA3TUYHUHT OUTTA AJIEKTPOH HYKOTraH aromMuaa
oY1 oM - Termuk xocws Oynanu. By xoiira KyIIHN aToMIaH BaJCHTIIM SJEKTPOH
YTHO, HIM YHUHT *)oMuaa Temuk xocun Oynumu mymkuH. ly Tap3ga, Temmk
XaM 2JIEKTPOH Kabu KpHCTaul maHxapa Oyiinabd xapakaTiaHaau. Talukd 3JIEKTp
MalJIOHH TabCHUpUIA IJIEKTPOHJIAP XapaKaThura Kapama-Kapliyd, TEHIUKIAPHUHT
Oup WyHanmumIIaru xapakaTd io3ara KellaJd, HaTWXKajga dJEKTP TOKU YTHUIIU
TabMUHIaHAAU. SIPUMYTKa3rHUHUHT OYHIAN AJEKTp YTKA3yBUAHIUTH "TeUKIn"
YyTKazyBUaHIMK €ku "p" Typumaru YTkazyBUaHJIMK (JIOTUHYA "TO3UTHUB" CY3UJaH,
s’bHHU MycOar ) neb aTaiaau.

"Onexrponsn" ( n-typiu) €ku "temukin" (p-Typiid) ApUMYTKa3TU4 ataMaliapu
yml0y sIpUMYTKa3ruyjla acoCUd 3apsil TallyBUM - DJEKTPOHJAp EKM TEUIUKIIap
SKaHUHU Kypcartamgu. JlekuH, Oyiap Owmiad Oupra, sspuMyTKasruyaa (ogaraa KaM

5 b
MHUKIOpAA) acocuii OyiaMaraH 3apsa TallyBuwiap xam Oymamgu, 'diaekTporyin"
M
SAPUMYTKA3rU4 YUyH TEIIUKIAP, "TEIMUKIN" SpUMYTKA3rud yUyH 3JIEKTPOHJIAP.
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butracu "n" yTka3yBUaHIMKKA, HUKKHHYUCH "p" YTKa3yBUaHJIMKKa 3ra Oyiran
UKKUTa SIPUMYTKA3rM4HU  Oup-Oupura  KaBliapjaraija, yjgap oOpacujaru
gyerapajga p-n Typujaard "SJIEKTPOH-TCMIMKIU" YTUIl *)OMu Xocun Oynanu. by
KYPUHUILJATH YTHUI KOWMHUHT aXOWUO XyCYCHUATH UIYHJAH UOOPATKH, HIIEKTP
TOKMHUHT KyTOW YylaHWIIMra Kapab, y Oup Xojja YTKa3rud, HUKKUHYM XOJIJIa
U30JISTOP Ba3u(pacuHu Oakapullld MyMKUH.

Xap Xxua YTKa3yBUAHJIMKKA 0dra OyiraH sSpuUMyTKazruwiap Kapmuapial
OMpHUKTUpUIATaHAA, dIeKTpoHap auddy3us xucodura p-coxara, TEIIMKIAp 3ca n -
coxara yTajau, HaTH)KaJla N -COXaHUHT YerapaBuil KartiaMu MycOaT, p -COXaHUHT
yerapaBuil kKatiamu MaHpuil 3apsyuiaHagu. Coxanap opacuia, acocui 3apsn
TalyBYMJIAp YUYH TYCUK OVJITraH MarHUT MalJJOHMHUHT XOCHJI Oynuinu Tydaiau
p-n YTHUII )KoMua 3apsii KOHIIEHTPAUICH TIacT OViIran KariaMm Xocui oynanu. by
p-n YTHII KOUKUIATH AJIEKTP MaIOHHU - HOTEHIMAJ TYCUK N1€0 I0OpUTHIIAIN.

Arap TalmKy OJJIEKTP MaWJOHHUHI MYHAIWIIM pP-n YTUII JKOMKM MalIOHU
HyHanumura Teckapu 6yica (SpbHH, TOK MaHOaumHUHT "+" KyTOM p-coxacwura, "-"
KyTOM 3ca n-coxacura yjaHca), HOTEHUMal TYCUK Hacasau, p-n YTUIAArCU
3apsiap KOHLICHTPALMSACH OPTaAM, YTHUII >KOMWHHUHI KEHIVINTH, KapIIWJIATU

KaMasiii Ba IEMAaK p-N YTUILI OPKAIM YTA€TraH TOK KECKUH KYIasiIu.

nmn

Tok ManOaMHUHT coxajlapra yJaHUIl TapTUOU y3rapTupusica, S’bHU KyTO -
coxara, "+" KyTO n-coxara ynaHca, TalllK{ 3J€KTp MaWJOHHUHI WYHAIUIIHA p-n
YTUII MalJOHMHUHT WYHaIUIIMra MOC Tyllaaud Ba Oy Xojiga p-n YTUIIHUHT
KCHIVIMTM Ba KapIIWIUIK OpTaiu, YHAAH YTAaéIraH TOK KECKUH KaMasiJy.
Hemak, p-n yTum Oup TOMOHJIaMa YTKa3yBYAHIIMK, SBHU KYMpak(BEHTUIIb)

XYyCYCHATHUTA 3ra.

Mynnaii kuaubd, OUTTa p-n TypUIard 3JMEKTPOH-TEIIMKIN YTUIIH OYnaran, Oup
TOMOHJIaMa YTKa3yBYAHJIUK KOOMIMSATHIa 3ra Oyiran acoo0iap spuMyTKa3yBYaH
auon aed aramanu. SpuUMyTKa3TUWIAPHUHT TAIIKW 3aH)KUPra yjlaHaJWraH UKKATA
YUKUILI CUMU OYJau.

OneKTp 3aHXKUPHUHT MabJiyM KHCMHAA KYWIAHHMIIHA Oupjnaid TyTHO TypuIl
XycycusaTura osra Oyiarad AMoAsiap CTa0WJIMTPOH 1e0 IOpUTWIAAU. YHUHT y3Ura
XOC aXOMMO XYyCyCHSITU ILIYHAAH HOOpaTKH, TECKapH KyWIAHMII, TeIHUO YTUII
KywIaHuIM €KW OapKapopiuK KyWIaHWIIA HOMHM OWIaH IOPUTHIIAIUTaH
KMiiMaThra TeHr OynraHjaa, JUOJAHUHI TeCKapyu WYHAIMIIIArd YTKa3yBUaAHIIUK
KOOWJIMSTH KECKMH OIIMO KeTaau, SbHU CTAaOWIMTPOH OYWIagd Ba TeCKapu
TOMOHTa XaM TOK YTka3a Oonutaiau. Jlekun, ogauil nuoanapaan (dapkiu yiaapok
cTabunuTpoHa Oy KalTap skapaéHIup, SbHU TECKApU KYWIAHUIITHUHT MabiIyM
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KuiiMaTrava KaMaluIlm CTAOMITMTPOHHUHT TeCKapu WYHAIUIIAru
YyTKazyBUaHIUTUra Oapxam Oepaau. Crabunurponinap TPaH3UCTOPIIU
pocTiaruwiapjaa Ba 3JIEKTPOH YT OJIIMPHUII TUZUMIIAPU/IA KEHT KYJJTaHAIH.

SApuUMYyTKa3rTuuad TPUOX - TPAH3UCTOP, 'M" Typaarn YyTKa3yBYaHIMKKA 3ra
Oynran tiactuHara "p" TypJard YTKa3yBUaHJIMKKA dra OYiaraH WKKA TOMYHU
apajalliMaHu pUTHO, >KOMIaIITUpUI Wynu Ounan tanépnananu. Jlemak, OyHnai
TPUOJ HKKHWTA P-N YTHUII >KOMHUra Jra Ba p-n-p TypAaru TYFPU YTKA3yBUaH
TpPaH3uCcTOpP 1e0 oputWiaau. Xyaau My ycyl OWaH n-p-n TypuJaru TecKapu
YyTKazyBuaH TpaH3UCTOpPJAp XaM Ta€piaHanau, ¢akar ynapjaa p TypAaru yTka-
3yBUAHJIMKKA 3ra OYJraH rjacTHHara n Typujaru YTKa3yBUaHJIMKKa dra Oyiran
apaJlalliIMaHUHT TOMYMWJIAPU KONITAIITUPUIIA/IN.

TpaH3ucTopiiap TAalIKKA 3aHXUPra yJaHWII YY4YH y4Ta YUKW 3JIEKTPOIJIapura
sra: D - smutrep, b - 0aza, K - komiekrop. Tpansucrop 6azacura Manduit
MOTEeHIMAJl Oepuiranjia TPaH3UCTOPHUHT 3MUTTEP-0a3a 3aHKupuaa OOIIKapyBUU
0a3a TOkM XOocwi OYynanu Ba y IOKJIamMa TOKMHHM SMUTTEP-KOJUIEKTOP 3aHXKUPH
Oyiinya VTUIIMHM TabMUHJIAWAM, SBHU TPAH3UCTOP OYMK OYynmamu. Arap
TpaH3zucTop 0Oaszacura OomkapyBud MaHGUN MOTEHIWAN y3aTWiMmaca, S’bHH
AMUTTEpP-0a3a 3aHXKUPHU Yy3WiraH OVyica, TpaH3uCTOp €MUK OYiIaau Ba SMUTTEp-
KOJUIEKTOP YTUII KOWHUJAH TOK YTMaWIH.

bab3una TpaH3ucTOpIapHU UMKOH OOpHYa KaTTa TE3NIMK OWIaH E€NUIll 3apypaTu
tyrunaau. by Xomnmapna maxcyc cxemanap €paamuia TpaH3WCTOp 0Oasacura
MycOaTr moTeHHHan Yy3aTtuiaau. byHaa TpaH3UCTOPHUHT  AMUTTEP-KOJUIEKTOP
YTHII JKOMMHUHT KapIIUIUTH KECKUH paBHIIIa OIIMO KETaJu Ba TPAH3UCTOP XKyJa
Karta Te3nuK Ownan éEnmwiaau. TpaH3UCTOpHUHT OyHIaW ENWIMIIN - YYPT
Oexkuwyinm xoJjatu Ae6 atananu. Teckapu yTKa3yBUaH TPAH3UCTOPHUHT SMHUTTOPH,
TOK MaHOaMHUHT MaHui KyrOura ynanaau. TpaH3ucTOpHUHI Oa3acura mycOar
MOTEHIIMAJl  y3aTWIraHaa SMHUTTep-0a3a 3amkupuaa OOIIKApHIl TOKH XOCHII
Oynaau Ba TPaH3UCTOP OYMIIAJHU, KOJJIEKTOP-3MUTTEP 3aHXKUPHU OPKAIH IOKIama
ToKk YyTta Oomwtaiinu. bazama mycbar moreHnuan Oyamaranga (AMUTTEp -0a3a
3aHXKUPHU y3WITaHJa) TpaH3ucTop €nuk Oynaau. TpaH3ucTopHM XyAa Te3, SbHU
gypT OEKWIMII XojaTuha ENUIl Y4yH YHUHT Oa3acura MaH(puil NOTEeHLHAI
y3aTUIA/IH.

KoHTakT-TpaH3uCcTOpJIN KyWIaHMII pocTaarudjapu. KoHTakr-TpaH3ucTopin
KyWwIaHUIl pPOCTIarMYMHUHI yMyMUW cxemacu l4-pacMaa  KeITUPUWITaH.
Poctimarnu uynramu - PUY re-HepaTOpHMHI Tyjia  KydJaHUIIWIa  YJIAHTaH.
Tpauszuctop VT1 HuHr smutrrepu D MycOaT moTeHIMaira sra. TpaH3uCTOPHUHT
6azacu b ra R kapmunuk opkaiu MaHduil moTeH-uuan y3atwiaad. Kyumanum
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poctnarnun KP HUHT KOHTaKkT/Iapu TyTallraHja, TPaH3UCTOP-HUHI Oazacura
MycOaT moTeHUuan y3aTuiaau. [ 'eHepaTOpHUHT yWroTuil uynramMu YU Tok
MaHOaura TPaH3UCTOPHUHT SMUTTEP-KOJIJIEKTOP YTUII KOMU OpKAJI yJIaHTaH.

Pocmnazuu Kyuuoazuua wwinaiiou . I'eHepaTop KydIaHUIIM POCTIIAHAJUTIAH
KyWwIa-HUIIAaH KUYUK OYiIraHia, pocTiiarud KOHTaKTJIapu MPYKUHAHUHT TOPTHUII
Ky4d Xxucobura ysunaran xonjga Oynamu. TpansuctopHuHr Oasacu MaHpuii
MOTEHIMANTa dra O0VIajau Ba SMUTTEp-0a3a YTHUII KONK OopKayu OomKkapuil (6a3a)
Toku ytanu. Tpansucrop VTl oumnagum Ba yHMHI SMUTTEP-KOJUIEKTOpP YTHII
KOMUJAH TIEHEPATOPHUHI  YWFOTHII 4YyiaraMu YU ra axkkymynsaTopaaH €Exu
TYFpWIarnyaad TOK yTaau.

FCHCpaTOpHI/IHI‘ Ky4JIaHHUIIN OeJrnaHran pocTiiant KHﬁMaTPII‘a cIraHaa,
pocTiiarn4 }”/3211“1/1)1211“1/1 QJICKTPOMAruuT MaﬁﬂOHHHHF TOPTHUIII KYy4YHU X,I/ICO6I/II‘a
KOHTAKTJIap TyTalllaau Ba

TPaH3UCTOPHUHI  0a3zacura mycoOar
nmoTeHIMaN  y3atunaaw. Hartmxkana
TPAH3UCTOP UYpPT OCKWIUII XOJIaTHA,

ABHHN Kylda KCCKHH éHI/IHaI[I/I. -*'.- L

Tpanzuctop €nuK XoJiga, yUFOTHII

L
P
T

TOKH 3aHKHpUTra KyIIMMYa KapUIUIUK
Rk ymaHanu Ba HaTwkajga, yHFOTHINI
yynramMuaad yraérrad Tok KuiiMatd — 14-pacM. KOHTakT-TpaH3UCTOpPIH
Kamasiii, TEHepaTop  KywIaHWIIKW  Ky4-JIJAHUII POCTIAarMYMHUHT
nacasau. PocTiaruy KOHTAKTJIapy silHa ~ YMYMHM CXe-MacH.

y3UIaaH, TPAaH3UCTOP OYMJIAJU Ba TOK

YUFOTHUII qyJIFaMHTra ,

TPAH3UCTOPHUHI KapIIWINIA KECKUH

KaMalral HMHUTTEP-KOJUIEKTOP YTHUII

YKONU OPKAJIM y3aTWIAAH.

['eneparop kywiaHuu siHa opTa Oouutaiinu. By xapaén naBpuil paBuIga 1aBoM
ATaJM Ba TEHEPATOPHUHI KYWIAHMIIW OelTrWjiaHraH KUWMaTr Japaxkacuaa yuuiad
TypHJIaJIH. KOHTaKT-TpaH3UCTOPAN pOCTIArMWIAPHUHT aMaljla JHI KEHT
tapkanranu ['A3-53A, 'A3-5204, MockBuu-412" apTomoOusIapura ypHaTuiran
PP-362 Genrumau pocTiaaru4aup.

KOHTaKT-TpaH3UCTOPIN POCTIArMWIAPHUHT KOHTAKTJIApW OpKajlu KUUMaTH
KMYUK OYynraH OOUIKapuIl TOKU YTUIIM Ty(daiau, KOHTAKTIap opacuja Aespiiu
YUKYH XOCHJI OYIMaiiin Ba yIapHUHT KyHMaii, eMUpUIMai UIUIall MyA1aTd aH4a
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optaau. JlekuH, Yn4yoB snaeMeHTH cudaTha XaMOH NpPYXKWHA UILIATWININA, Oy
pOCTIaruuJapHUHT WIIOHWIMIIMK Japa’kaCUHU TNacauTUpaayd Ba aBTOMOOMIIIapa
TaTOMK KWJIMHUII JOUPACUHU YEKITaNIH.

KoHTaKkTCH3-TPaH3UCTOPJIM KYy4IAHUII POCTIATHYWIAPH.

Amanna TaTOMK TONraH KOHTAaKTCHU3-TPAH3UCTOPJIM POCTIArMYJIapUHUHT DHT
keHr tapkanranu ['A3-24, 3WUJI-130 Ba 6omka aBromoOumiapra ypuatuiran PP-
350 O6enrwnu poctiaruugup (15-pacm). PP-350 poctinaruu acocan cTabMIMTPOH
V1, yura Ttpanszucrop VT1, VT2, VT3, yura nuox VA2, VI3, VL4, npocceinb
rasitard L Ba Oup KaTtop Kaplminkiapiad noopar.

Pocmnazuu Kyuuoazuua
Uw-1aiiou . I'eneparop
Ky4WwIaHUIM,  OeJrujiaHran
pOCTIaHUII KUNMa-THIaH
KaM oynranna, crabu-
JIATPOH V1 Jaru
Ky4JIaHUII YHU Temuno
YTHIIL Y4yH 3apyp
KUAMaTHUTa SpUILIMANIA Ba Y

énuk Oynmamu. by xonma
Tpan-3uctop VT1 xam €nuk,

YyHKM YHUHT 0a3a TOKH

3aHXKUPU Y3UJI- raH.
Tpauszuctop VT1 Hunr 6epk

15-pacm. PP-350 Genrunu Ky4iaHuiin
pOCTIIaruyu. oynumu, Tpauzuctop VI2 na

a) KOMTKOFH OJIMHTAH XOJAaru KYpUHUIIIH, Gasa Toku xocun Gymuunra
oJM0 Kellaau Ba y KyWuJaru
0) yMyMuil KYpHHUILM, B) DJICKTP CXeMACH.  samxkup Oyiimua yragm: "+
KyT0 - R7 - VII2 nuoxn - VT2
TPaH3UCTOPHUHT  OMHUTTEP-
6aza ytum xoiu - RS - "-"
KyT0. basza Toku Tabcupuaa
VT2 TpaH3ucTOp OYWIAIH
Ba y3 HaB- Oaruma VT3

TPAH3UCTOPHHU XaM

OYMK OYJIWIIMHU TabMHUHJANWIM, YYHKHM yHAa 0a3a TOKM MaBxyn Oynmaau Bay "+"
KyT0 - VT3TpaH3uCTOpHUHT SMHUTTEp-0aza yTum >xoiim - V2 nuoxm - VT2
TPaH3UCTOPHUHT AMUTTEP-KOJUIEKTOp YTUII Ko - R6 - "-" kyTd 3amxupu
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opkanu yragu. busra MabiayMKH, TPaH3UCTOpP OYMK OYyJraHia YHUHI 3MHUTTEp-
KOJUIEKTOp YTHUII >KOMMHHMHI KapIIMJIUTH XUcoOra OJIMACIIMK Japakaga KUYHK
oynaau. Jlemax,VT3 TpaH3UCTOPHUHI OYMK XOJiJa OYJIWIIM , TEHEPATOPHUHT
yirotum vynramu YU ra  Kapmwidra okyaa Kam OViaraH 3aHKap OpKaiu
TOKOOpUIIN TabMUHIAHAIU. [ eHepaTOPHUHT KYWIAHUILIK OPTaIu.

['eHepaTOpHUHT KyWIaHUIIW OeNrujaHraH pocTJIaHUII KuiimaTura erraiaa Rl,
Rm, R3, R4 kapmwiuknap KaTTalUTMHUA TYFPU TaHJIAll XUcoOura, CTaOUIUTPOH
V1 nparu KywiaHuil TemuO YT KuiiMaTura spuilagd Ba CTaOUIUTPOH KECKUH
ounnanu (temunaau). CradbunurpoHHuHr ouwnumu VT1 Tpansuctopuma 6aza
TOKM XOCHJI Oynuinura oaud Kenaau Ba y KyHuJaru 3aHxup opkanu yraau: "+"
KyT0 - VT1 HuHr smurrep-6aza ytum xoin - V1 crabunurpon - R3 - L
npoccenp - "-"
KAapUIWINKAQ  KYWIaHWIIHA  nacaiimmm  coaup  Oynaau.Hatwxana VT2

Kyr0. by Tox Tabcupunma VT1 Tpansuctop oumnaau Ba RS

TPaH3UCTOPHUHI 3MUTTEp Ba 0aza opacujard MOTCHIMAIIAp alupMacu KECKUH
kamasan, VT2 tpansucrop €mwnagm Ba VT3 TpaH3UCTOPUHUHT 0a3a TOKH
3amkupuHU y3aau. by, VT3 Tpansuctop Xam €émwimmmra oiud Kejaaaud Ba TOK
reHepaTOPHUHT YUFOTUIN 4YylfamMura Kapuiwink R8 opkamm yrumra maxoyp
Oynaan. YUFOTHII TOKM KaMasi/id, FT€HEPATOPHUHT KyWJIAHUIIM nacas Ooluiaian
Ba JIeMaK CTaOMJIMTPOHAArM KywIaHUII XaMm Kamasad. CTaOuiIuTpoHAaru teckapu
KyWIaHUII, TEmHO YTUII KywIaHWIIM KUWMaTuJaH KamMalumu OWIaHOK, Y
énunagu. by sca VTI Ttpansucrop xam énunumura,VT2 Ba VT3 Tpan3zucropaap
OUMWJIMIIINTA Ba TEHEepaTop KyWIAHUIIHW SHA OPTUIIMra oaub kenaau. by xapaén
naBpuil pasumga 300 ' raya yactora OuiaH coaup OYnaau Ba HIYHUHT YYyH
pocTinaHaéTrad KyuiaHuiHuHr ammutyaacu 0,1-0,2 B nan ommMaiau.

CyuaupyBun pauon V4 yHFOTHMII TOKM KECKMH KaMaWuWIIM HaTH)KAcuIa
reHepaTOPHUHT YUFOTHIN uyiFamuja Xocun Oymanuran  y3u"aykuus OHOK
tabcupuga VT3 TpaH3UCTOpPHM KyWHILJaH cakjaiad. bepkuTyBuu auomnap -
V]2 Ba V]I3 napnaru kywianum nacaiumu xucooura VT2, VT3 repmanuiinu
TPAaH3UCTOpPJApHUHI  Emwumiuu  te3nawmanu./lpoccens L reHeparopiaH
pocTinaruura, S’bHU CTAOMJIUTPOHra KenaéTraH  KywIaHWIl MyJIbCalUsiCUHU
CHIUIMKJIAII YYyH XM3MAT KWIagd. Y3rapyBuaH TOK TI€HEPaTOPHAATHM MATHHT
3aH)KUPUHUHT  Ba TYFpPWIAIl CXEMAaCHMHMHI Y3UTa XOC TOMOHJapu Tydaiinu,
KyWIaHUII Ce3WIapiu Myjibcanusra 3ra oymumu MmymkuH. [[poccens L 6ynmaran
X0J1/1a, CTAOUJIUTPOH aHa NIy KYWIAHMIIHUHT MYyJIbCALMICU TabCUPHUJIA OYMIHO,
poctna-HuIl >kapa€Hu Oy3unummura onud kemagu. Tpauszucrop Ryx Xapopar
OLIMIIM HaTWXacuaa IpOCCeNb KapIIMWIUTH Ba CTAOWIUTPOH TaBCU(PHOMACUHU
Y3rapuiliiHy KOMIIEHCAlUs KWINI Ba3upacuHu Oaxxapau.
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Teckapu anoka kapmuiauru R9 tpaHsucropiap O4dK XOJJaH €MUK XO0JIra YTHUII
BaKTUHU KaMaWTHpaJau Ba WIYHUHT XHCOOWra TPaH3UCTOpPJApHU OpTHKYA
KU3UIITAH CaKJIalau.

XO03Upru BaKTIAa CaHOAT TOMOHHUJAH FOKOpHUAA KEITUPUITAH KOHTAKTCHU3
pocTiaruyjap/ian TallKapyu sHa OWp Karop XO3MpPrd 3aMOH  TPAH3HUCTOPIIU
pocTiaruyjapy UYUKApUIMOKIA. YJIApHUHT cXeMmajnapu Oup-Oupujgan Oab3u
AieMEeHTNIapu OujaH Qapk Kuicaaa, JeKMH XaMMachJla KywIaHWIIHU pOCTIIalga
oKopuaa kentupunradn PP-350 poctnarnumarv npuHUIUAN aMall KAJIaIu.

HuTerpan pocriarudiap. DNEKTPOH POCTIATHWIAPHUHT KEMHHTH TapaKKUETH
HATIDKACHAa  MHUKPOAJICKTPOHHMKA  AJIEMEHTIApU  WIUIATHITaH  MHTErpal
pocTiaru4iap uimnad uyukwind. HWHTerpan pocmiaruwiap  yidamiapuHU
(38*58*12 mM) Ba maccacu (50 r) xyJaa KHUMKINTY , TEMIEepaTypara YugaMIHINK
Japakacu HHUcOAaTaH IOKOpU Oynrawnuru Tydailnu, ynapHU TYFpUIAH-TYFpU
TCHEPATOPHUHT WYKA Kucmura (0ab3uW reHeparopiapia  UyTKaTyTKAUTa),
KOWTAIITUPHIIT UMKOHUSATHHU Oepajiu.

XO03HUpru BaKTIa UKKW TypJlard MHTErpall pocTiiarudyjap 4dukapuiaMmMokna: 14 B
ra mymokamianran 1112 Ba 28 B ra - 1120. VYnapuusr raGaput yinuamiapu Ba
maccacu PP-350 poctnaruura nucObatan 14-24 mapra KU4YMK, TemIeparypara
ypgamiiiira 3ca 1,6 mapra wkopu. A-112A pycymmparm — pocriaruuiap
"Mocksuu", BA3 2105, 2107 enrun aBromoOwmnapuaa Ba [1A3, JIA3, JIuA3
aBroOyciapuaa ypHaTwirad. Y3/[9VaBro KymiMa KOpXOHACHUHUHT YHMKapaéTraH
apromoOmmiapuga xam(Tuko, [amac, Hekcus ) wuHTerpan pocriaruuiap
MIUTATUITaH.

SA-112A  pocTnaruyum HHTErpajl pocTiall »3JeMeHTH 2 Ba (¢orajlaHrad
TFETUHAKC/IAH sCajl-TaH YUKHII KUCKUWiIapu 4 ypHaTWIran MeTtan acoc | naH
nbopat. MHTerpan poctiam 3jie-MEHTH TapKUOWra IUICHKAIU —KapIIMJIUKIAp
Onoku 3, spuMyTKa3rud acOoOsap (TpaH3uc-Topiap, IUOIJIAp, CTAOUIUTPOH)
Oioku S5 Ba KoHaeHcatop 6 Kkupagu. biokmap HCCHKIMK —YTKa3yBUAHIHUK
KOOWJIMSTH Karta OYiaraH KepaMmHK IUIacTUHaiapjaaH ubopatr Oynubd, ynap-ra
KOOMKCU3 TpaH3UCTOpAap, IMoAap, CTAOWINTPOH NaiBaJyIaHraH Ba KajJuH IUIEHKA
KYPUHUIIWJArd KaplIWIMKIap ENUIITHpUIrad. PocTiamn 3nemMeHTH KONKOK 9
Oowan énminb,acoc 1 ra enuMiaHa Iy Ba TEIIMK 8 OPKAJIM MaxCyc FepMETHK MacTa
KyHunaau. ACOCHUHT TYpTHO YUKKaAH *OWM 7 pOCTIArMYHH YYTKa TYTKUUYra TYFpu
VPHATWIMIIUHA  TabMUHIAWIN. HNuTerpan  poctinaruwiap  KUCMIIapra
aXpaTWIMailau Ba TAbMUPIAHMANIN.
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S-112A poctnarnyga n-p-n TypAard TPaH3UCTOPJAp MUUIATHITAH Ba YMKHII
o6ockuunga 201.3702 pocTnarnunapugard kKabu Kyl TpPaH3UCTOP CXEeMacH
KYJUIAHWJITaH.

Pocmnacuy Kyuuoazuua uwinaiiou .(16-pacm).l'eHepaTOPHUHT Ky4JaHUIIU
pocTiaHuIl KuiMaTuaad nact Oynranaa, cradbunutpon V1 Ba tpansuctop VT1
O0epk Oynanu, Kymma

Tpanzuctop VT2,VT3 ouuk 6ymanm,

YyH-KH YyHJAa 0aza TOKH MaBXKYy]
Oynmanmu Ba y KyHuUJard 3aHXHAP
opkaimu Yramu: "+" kyto - YOK -

reHeparop Ba poctiarudyHuHr - "B"
Kuckuun - RS - V2 - VT2
TPaH3UCTOPHUHT 0a3za - SMHUTTOP

yTUIl KoK - VT3 TpaH3uCTOPHUHT
16-pacm. A -112 Genrunm uHTErpa Y . P . P |
0a3a - HMUTTEp YTHUII KOUU - "Macca

nmn

KYy4-JIaHMII POCTIIATMYMHUHT CXEMACH. .
KyT0. K¥ymma TpaH3ucTop O4YuK

X0JIJ1a TEHEPATOPHUHT YHFOTHUII TOKH
MaBXyq Oymaagu Ba y KyHugaru
3aHXUp opkanu yramu: "+" KyTO -
"B" KUCKWY - YWFOTHINI 4YYyJIFaMHu
VY - "II" xKuckunu-

- kymMa TpaH3uctop VT2-VT3 HHUHT KOJUIEKTOP - OSMUTTEP YTULI KOWH -
KyTO.

nn

"macca'" -

['eneparop KywiaHuiy OeNruiaHral Kuitmatra erranjaa, crabunutpon VJI1 Ba
tpan3uctop VT oumnmagu. Ouumk Tpansucrop VTl HUHI KOJJIEKTOP-3MHUTTED
YTHUI >KOMM KApIIWIMIK >KyJa KAYUK Oyirannuru Tydailiu yHra mnapanien
ynanrad, V/JI2 Ba R6 nmaH Tamkwi TonraH 3aHKupyaJaH YTa€IraH TOK Ky4u
KeckuH Kamasau. Hatwxkana, xymma tpanzucrop VT2-VT3 Hunr 6aza Ba
AMUTTEPUHUHT MaH(uil mnoTeHuuanu Oup-Oupura TeHr OYynub Konaau, Kyuima
Tpansuctop VT2-VT3 €nunaau Ba YUFOTUII TOKH 3aHXUPHU y3uianau. I'eneparop
KywIaHdly kamas Ooumnaiau. Kywianum mabiaym Oenru-iaHraH KuiiMatraya
Kamairanga crabunutpos Ba VT1 Tpansucrop €numianu, Kymma tpanzucrop VT2-
VT3 ounnagu, yUFOTUII YyJFaMura siHa TOK yta Oouutaiinu. By skapaén naBpuii
paBunia Katapuwiagu. R4 Ba Cl gan mOopar Oynran teckapu ajlokKa 3aHXHUPU
TpaH3UCTOpJAp OUYMIHO-ENWIMIIKM T€3 Ba PABOH OYIMIIMHU TabMHHJIAIIl YYYyH
xu3Mat Kwianau. C2 xougeHcatop ¢GuibTp Bazudacunu Oaxapaau. V3 muon,
kymma Tpansuctop VT2-VT3 keckun Oepkuiranaa yUFOTUII YyJIFaMU]a XOCHI
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oynaauran y3unaykuus IOK Hu cyHaupaau Ba mry tap3ja KyliMa TPaH3UCTOPHU
KYWMIIJAH CaKJIanIu.

S1-120 Genrmnm MHTErpajn pocTiaruy HoMuHau Kywianuimu 28 B 6ynran 11273
reHeparopu  OwiaH  umartuiira  Myspkautanrad. 120 poctnarmu 112
pOCTIarvuyJaH acocaH KyuwlaHWIl OYJIrMyYuaard KApUIWIMKIApHUHT  KUWMAaTH,
KETMa-KeT yJaHraH MKKUTa CTaOWJIMTPOH Ba YHFOTHUIN TOKMHHUHI TOK MaHOaura
ylanui yciuyou ownan dapk kwiaan. 120 pocTiarnyuHUHT UILUIANl TPUHITUITN
A112 pocTnariyHUHT UIUTAIIWTA allHAH YXIIaugup.

Haszopam casonnapu:

1. flpum  yTKa3ruwin acOobyiap Tal€piam y4yH KaHAaW ~MaTepuaiap
WIUIaTUIIAN ?
2. Inon Ba cTaOUIUTPOH KaHJal Xycycusitiapra sra?
3. TpaH3uCTOpPHM OYMK Ba €MUK OYIUII XOJIIAPUHU U30XJIAHT
4. DNEKTPOMArHuT Ky4wlaHUIl POCTIArMWIApUHUHT KaMUYMIUKIApU Ba 3JIEKTPOH
pOCT-Taru4wiIapuHUHT a(3aUTMKIAPUHI TaXJIUI KUWIHO OEpHUHT.
5. KoHTaKT-TpaH3uCTOPIN POCTIArMYHUHT UILTANI TPUHIIUIUHI TYITYHTUPUHT
6. KoHTakTCcu3-Tpan3ucTopian POCTIArMYHUHT UIILIAIn NPUHLUITHHU
TYIIYHTUPUHT
7. UnTerpan poctiaaruujiapHUHT KOHCTPYKUUSCHUHHUHT Y3Ura XOC TOMOHJIApH Ba
UIUTAI TPUHIUIUHA TYITYHTUPUHT
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Masbpy3a Ne §

Masbpy3a MaB3ycu: DIEKTP TAbMUHOT TUZUMHU. AKKYMYJIsiTopiiap 6arapescu(6
coar)

Masbpy3sa pexacu:

1. YMymMuil MabiayMOTIIap

2. KyproumH-KucaoTaliu akKyMyJIaTopiiap 0aTapessCUHUHT TY3WIHILIN Ba
OeJITMITaHUIIN

3. «Kam xu3mar kypcaTuinaauran», «Xu3MaT KypcaTUiIManIurat»
AKKYMYJIITOPJIAPHUHT TY3WIMIIUHUHT Y3Ura X0C TOMOHJIAPU

4. KyprolH-KUCIOTAIA aKKyMyJIaTopiapaaru pu3nkaBui-kuMEBUi
Kapa€Hiap

Tasnu cy3 Ba HOOpaNap: KYPROUUH-KUCIOMANU AKKYMYIAMOP, UWKOPIU
AKKYMAAMOp, cenapamop, mycoam niacmuHaiap,  Mawguil niacmuHaiap,
bapemka, cakiogyu mycux, Kynpuxyda, KONKOK, 3JIeKmpOIum, OUCMUIIAHSAH CV8,
INEMEHMAAPAPO YAd2Uuy, MUKUH,KYMO KY10&U, SAXIUMKOOUK, MAsAH4 KOB8YPRACU,
cenapamop-Koueepm, Munop, MUnIacm, cuzum, 2080K Kypouiun(Pe), kypeouwun
uxku  oxcuou(PeQ0,),  cyrnvgpam  xucinoma(H,SO,),  Kyp2owun  cynvgam
my3u(PeSO,), snekmpoaum 3uunueu.

Ymymuii Mabjaymoriaap. J[BuratenHu craprep €paamMuia HUIIra TYLIMPHII
y4yH Ba TEHepaTop HIUIaMaraHja €¢Kd YHUHI KyBBaTH eTapiau Oyimarania
aBToMoOWiaru Oapya TOK  HCTEBMOJYWIAPUHMU  DJIEKTp HHEpruscu Ouiad
TabMUHJIAII Ba3u(pacuHU aKKyMmylnaTtop Oarapesicu Oaxkapaau. AKKyMYJsTOP
ANIEKTP TOKMHUHI KUMEBMA MaHOam OYnuO, y TamKapuaaH »dJIeKTp TOKHU
Oepunrania KUEMBUN DHEPTUSHU WUFUII (3apsAJIAaHUII) Ba YHU DJIEKTP SHEPTHUs
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KYPUHUILINA TallKd UCTEbMOJIUMIIApra y3aTuill (pa3psIjaHull) KOOWIUATATa 3ra
Oynran mMociaamMagup. ODHEPrusiHU OUp KYPUHUILJAH MKKUHYM KYpUHHUIITA YTUII
XKapa€HHU aKKyMYJIATOPHUHT OyTYH MIUIAII JaBpUAA Y3JYKCU3 1aBOM 3TUO TypajiH.

JIBuratenHu umra TYIIHUPUII S>Kapa€HHUIA cTapTep Kyla KUCKa BaKT WYMJIa
karta Mukaopaa, 250 A ngan 1000 A raua tok ucrepmon Kwiaau. LIIyHWHT y4yH,
aBTOMOOMIIIapra YpHaTUIaJAUral aKKyMYJISTOPJIApPHUHT UYKH KApIIMJIUTH UMKOH
O0opuYa KMYUK, KaTTa pa3psj TOKJIapura 4ujaMin OYIuImM kepak. Ty3uiaumiu
KaTTa pasps] TOKU OEpHIlra MOCIAIITUPUITAH aKKyMYJISITOp OaTapesicu - cTapTép
aKKymyJasTopJap 0arapesicu 10 IOpUTHIIAIN.

ABTOMOOMIUIapa aCOCaH KYpPFOLIMH-KUCIOTANU Ba 0ab3u XoJulapja UIIKOPIU
AKKyMYJIATOpJIAp MIJIATUIIA]IHN.

KypromuH-KucIoTanu akKyMyJIATOp SJIEMEHTUHUHT JJICKTP IOPUTYBUM Ky4H
(BIOK) 2 B ra tenr 6ynu6, 12 B kyunmanumra sra OyiaraH akKyMyJsaTop
OaTapesCMHM XOCWJI KWIHMII YYyH OJTUTa aKKyMYJSTOp S3JEMEHTH KEeTMa-KeT
ynaHagu.  KypromumH-KUCIOTaM — aKKyMyJsTop — OarapesjapuHUHT  WYKH
KApUIWINTKH KAYUK OYynrawiauru cabadunu, ylapra crapTep YyJaHraHja
AKKyMYJISTOpJArd KyWIAHMIIHUHT Tacaiuiu HucOataH kam Oynamu. [llyHuHr
YUyH, KYPFOIIMH-KUCIOTAIU aKKyMYJSTOPJIAPHUHT OHp KaTop KaMYMJIHUKIApU
Oynumura kapamaciaH (MEXaHMK MYCTaxXKaMJIMTH yHYa KaTTa 3Mac, Xu3Mmar
MyaJaTd HUcOaTaH KHYMK Ba XO0Ka30) aBTOMOOWLIap/a »yJaa KeHI Kyiamja
UIUIATUIAAN, YYHKA YIApHUHT TaBCU(HOMANIapU CTapTep PEKUMMIa SHT TYJa MOC
KeJaH.

Nmikopnu akkymynstop siaemeHtuHuHr JIOK 1,25 B ra tenr 6ynu6, 12 B
KyWwIaHUIITa 3ra OYiraH akkyMmyJsaTop OaTapesCMHM XOCWJI KWIMII Y4yH VHTa
AKKyMYJISTOp  3J€MEHTH  KeTMa-KeT  yhnaHaau. Mmkopiam — akKKyMyJsaTop
OaTapesuTapuHUHT WYKHA KapIIWIATA HUCOATaH KarTa OYynajau, IIyHHHT YYyH KaTTa
TOK OWJaH pa3psal KWIWHTaHAa (CTapTep PEXHMH) yIApHHHT TYTKHWIapuiarud
KyWIaHHUI, KYPFOIIMH-KUCIOTAIN aKKyMyJIsiTopiapra HucoaTan aHua nact 0ynaau
Ba JIeMaK CTapTep eTapiud KyBBaT Oepa OJIMaiu. 12 B kyunaHuira
MVIDKaJUIaHTaH —MIIKOPJIM aKKyMyJsTop OaTapescu, KYPFOIIMH-KUCIOTATN
akKymyJsstopra Hucoaras 1,5 maprta orup 0Vmaau, Hapxu 3ca 2-3 6apobap OpTUK
oynaau.lllyHuHr ydyH, HWIIKOpJAM aKKyMyJsTOpJiap aBToMoOWAa >KyJa Kam
unuiatunaan. Jlekun UIIKOPJIA aKKyMYJISITOPJIApHUHT MEXaHHUK
MYCTaXKaMJIUTUHU FOKOPWJINTA Ba XU3MaT MYAJAaTH KYpFOUITMH-KUCIOTAIN
akKymynsTopiapra Hucbaran 4 - 5  OapoOap OpTUK OYJIWININA JUKKATra
cazoBapaup. Iy cababmnu, akKymyasiTOpJapHU HIUIATHUIN >KapaéHuia YJIapHUHT
WIIOHWIWJIMK Ba YWAAMIMIMK OMWUIapu VyTa 3apyp Oynranma (macanas, ep
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HIAPUHUHT [IAMOJNMKA €KUM KaHyOui KyTOsiapuaa , ymMymaH eTud Oopuil KUHWH
oynran XKoitapaa UIUIai AT an aBTOMOOMILIIap YUyH) UIIKOPJIU
aKKyMYJISTOPJIapHU UIUIATHUII MaKcaara MyBohuK Oyiaau.

Kypromun-kuciaorain AKKYMYJISITOP O0aTapesiCHHUHI  TY3WJIMIIH.
Axxymynsatop 0ara-pesicu (17- pacm) SXAUTKOOMK 12 Na sKoMIaluTUpuirad ya €Ku
OJITU KETMa-KeT YJaHraH aKKyMyJsTopJiapAaH TallKWJ TomraH. Xap Oup
aKKyMyJsTop Oup-Oupuman Tycukiap OWIaH axpaTuirad. AKKyMYJIATOP
OaTtapesapuHUHT KOOMFU 300HUT, TEPMOILIACT, MOJMIPONUICH Ba MOJUCTUPOI
KaOu KucioTara 4YuJamiid, MEXaHHWK MYCTaXKaMJIUTW €Tapiiid Japaxana IOKopu
Oynran matepuaiapiaH Tai€éprnaHanu. KoOMKHUHT xap OYJIMMHHUHT TAacTKU
KHCMHUJa MycOaT Ba MaH(Uil TiacTHHalap TasHaAuTaH KoBypraimap 13 6ynuo,
ylap akKymyJsTop TyOura uykmanap Muruiaranjaa (akTMB Macca TYKWITaH[a)
TUIaCTUHAJIAPHU KUCKA TyTallyBAaH CakiIailau.

AKKYyMYJISITOp 3J€MEHTH MycOaT
2 Ba maHbui 3 mIacTuHaNIapjaH
murunaau.  IInactunHanap acocu
KYPFOIIMH MaHxapa 0Ynub, yHUHT
Ky MU XYCYCUSITIapUHH
SAXIIUIIALI, MEXaHHUK

MYCTAaXKaMJIMTUHU Ba KOpPpO3uAra

YU AaMJIINJIUTMTHU OIINpPHUIIIL

17-pacM. AkkymyssiTop 6arapesicu. MaKcaIuaa TapKuGHra 7-8%

1-cenapatop, 2-Mycbat miactTuHanzap,3- cypma Ba 0,1-0,2% Maprumyi
MaH-puil TUTacTUHaANAp, 4-0apeTka, 5-

N . Kymunnagu. KyprommH mnaH-xapa
CaKJIOBUM TYCHK, O-Kynpukya, 7-

opajapura aKkTHMB Macca TYII-

KOIKOK, 8-31IEKTPOJIUT Ba

JUCTUIAHTaH CyB Kyiun Tyiinyru, 9 - ~ AUPWIAAN. Mycbar  nnactunara
aneMeHTiapapo yiarud, 10-tukun, 11 - aKTHB Macca cudarnia
KyTO Kymnord,l2-aXIuTKOOMK, 13-TasHu  KyprommH cypurun ( Pb; Oy ),
KOBYpFacH. kypromun okxcunu ( PbO ) Ba

cynbdar kuciora ( H,SO,) apa-
JanMacHu  KOIUIaHCA, MaH}wuit
IUTACTU-HAra KYpFOIMH KYKyHH Ba
cyabdar KuciaoTa apajanmacu
cypwiagu. Myc-0aT miiacTUHAHUHT
aKTHUB MacCcacHu MyC-TaXKaMIINTHHH
OIMpUII  Y4YyH yHTa To-
JTUTPOTIHIICH ToJIajanapu
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KYIIUJIAIH.

Man¢uii nuacTuHaNapugard akTUB Macca WUl KapaéHua 3UWialin® KEeTUIIUHU
OJJIMHU OJIMII y4YyH YHUHI TapkuOura 2% raya KeHrauTUpyBYM MOJJajap
kymiand. KenraitupyBum wmonnanap cudartuna Ttopd, — KOpakys, Iaxra
TapaHAMCH Ba X0Ka30Jap UILJIaTUIAIH.

Hly ycynna taii€prianran IuiacTUHajap MpecciaHaau, KypUTHIaau Ba Cyib(ar
kuciora H,SO, xampa qucTwiiaHrad CyBJAH TallIKMJI TONTAaH 3pUTMara, S’bHU
ANIEKTPOJIUTTAa TYIMIUPUIAAU Ba KHUMMATH KUYMK OYIraH TOK OuiiaH  3apsn
KWINHAAW. By jkapaéH mjacTHHAJAPHM IIAKJJIAHUIIHN J1¢0 aTanay.

[InacTuHanapHu IIAKUIAHUIN >Kapa€HM HaTWXKacuja, MycOarT IIacTUHAAaru
aKTHUB Macca o4 JKUrap paHr KypromuH okcuaura PbO,, manduii miactuHagaru -
KyJ paHriu roBak KypromwuH Pb ra aiinanagu. Taiép mumactunanap Oaperka 4
épnamuna manduil Ba MycOar sipum OJiokiIapura oupukrupuiaan. bapetku - 6opH
Ba IUIACTUHAJAPHUHT KyJIOKYajapu KaBIIapjlaHAJUTraH KYImpukya 6 aH TalIKuil
tonrad. Spum Onoknapjard IJIacTUHAIAP COHHU, aKKyMYJATOp OaTrapesCUHUHT
HOMUHAJI CHFUMUHU OeNru-laliiural oMusuiapian Oupu xucoOianaau . MycOar
wiacTUHanap Aedopmanusara MOWWIIMTH KaTTa OYiaraHiurud cababiu, yinapHU
MaH(uil mnactuHanmap opacura xovnamtupunagu. UIyHWHr ydyH, akcapust
X012 MaHPUil TIaCTUHAJIAPHUHT COHM OuTTara kynm Oymanu. Xap Xuil KyTOnau
IUTACTUHAJIADHUHT ¥3ap0 KHUCKA TYTAIyBUHU  OJNJAMHU  OJNUII  Makcaauja
ylIapHUHT opacura cemnapatopiap (1) ypHatunagu.

CenapaTopiap KucioTara 4Mjamid, U30JSLUsS XyCyCHSTHra sra OYJaraH roBak
MaTepuajUlapiaH Tal€piaaHaau. XycycaH, MMKPOFOBAaKIM IIJJacTMaccaiap
(MUIUIacT, TOPOBUHUJ, TOPBUHT, BUHUIIOP) MUKPOFOBAKIM 300HUT (MUIIOp),
oliHa HamaTH KaOu MaTepuajiap cemnaparopiaap Tal€piamijga KeHI KyJUIaHWIau.
Munopnan Tau€piaHraH cemaparopiiap Y3WHUHI  yTa  FOBAaKJIMIH,  DJIEKTP
KApUIWINTK ~ KaMmJurd  OunaH  Oomka — MarepuayiapiaH  Tal€piiaHraH
cenaparopiapiaH YCTyH Typaau. Mumopiu — cemaparopiap AKKyMYJIATOP
OaTapesCUHMHT MILIAll MYAJATUHU OIIUPUII UMKOHUHHM Oepau. JIekuH, MHUIIOp
TaOUUi KaydyKJaH OJMHTAaHJIWrU cababiv, yHIaH Tal€piaHraH cemnapaTtopiap
HUCOaTaH KHUMMAaTpOK Oyiaau.

MunnacTnan Tal€piiaHraH — cemapartopiap JJEKTPOJUTHU Yy3ura JKyha Te3
CUHTIUPUO OJaJy, YIAPHUHI MEXaHUK MYCTaxXKaMJIUTHU, KUMEBUU YUAAMIIMIUTHU
eTapiu Aapaxana oynaau. JIeKuH, MUIUIaCTIaH TaW€pliaHraH cenapaTopIapHUHT
FOBAKJIMTM HUCOATaH MacT Ba yjapAa TOK YTKa3yBUaH YycUMTallap XOCWJ Oy
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HDXTUMOJM IOKOpUpOK Oynaau. IIyHUHr yd4yH, cemapaTopiapd MUIUIACTIaH
Tall€piiaHral aKKyMYJISTOPJAPHUHT UIUIAII MyAaTh OMpMyHYa KaMpoK OYaau.

Cenaparopnap, TYpTOypUakiau IUJIaCTUHA KYpUHHMIIHAA OVIMO, SIEKTPOJIUT
YTUIIMHYA EHTWUIAIITUPUIL y4yH, MycOaT IUlacTMHAra KapaTwiraH TOMOHU
KOBYpFaju Kuinub tait€pranaau. Cenaparopiap racTUHagapra HucOaTaH sHUra 3-
5 MM ra, 6yiiura 9-10 mm ra karrapok Oynanu. By, muactuHanap opacuaa TOK
YyTKazyBUaH YCUMTalap XOCWJ OYIUIN 3XTUMOJIMHU KaMaitupaau. bab3uaa, orup
IapouT/Aa UIUIAMANIraH aBTOMOOWIIIAp YUYH, KYII CEenapaTopiu aKKyMyJIAaTopJiap
YpHatunaau. Ky cemapaTopiapHUHT TY3WIMIIW KyWHa-ruda Oyiaad: MHILIACT
€K MUINOpAAH TaW€pilaHraH CENapaTOPHUHI KOBYpFald TOMOHMWIA IIWIIA
naxTajaH Tal€piaHraH onka Hamar >xoinamrtupuianu. llluma namar myc6at
lacTUHara €nuiuuMd Typaaud Ba YHUHI aKTMB Maccacu TeOpaHHUIl, TUTpaIll
TabCUPHIA CUPFAIIUO TYKWIMO KETHUILIHUJIaH aH4ya CakJIanau.

AxkymynsTop Oarapesich KOOMFMHUHT OYnuHManapura, Ojokiapra WHUFWITaH
ANIEKTPOJ, Ba cemapaTopiap sxkounamTupunagu. Kapama-kapiii — KyTOnu sipum
OJIOKJIapHUHT Xap OupH, KOOWK TyOuma, ¥3 KOBypracura TasHTaHJWTru cabalnu,
yyKManap OpKaiH IJIaCTHHAJAp Opacuaa MaBXKyJ OVIHIIN MyMKWH OYIraH KHCKa
TyTallyB HCTUCHO KHJIMHA/IH.

DNEKTPONUT CATXUHU €KH 3UWIMTMHHU yiadall >kapa€¢Huaa IJIacTUHAJAp Xam[a
cenapaTopJapHUHI FOKOPY KUCMUHM EMUPHIIMIIAAH CaKIall Makca-Auaa, yiap
yCTUTra KUCJI0Tara 4YniamMiu IJ1acTMaccalal Tau€paaHral FaJBUPCUMOH CaKJIOBYU
TYCHUK 5 YpHATUJIAIN.

D00HUT €KHM TUIacTMAcCaJaH Tal€piaHraH KOMKOK aKKyMYJISTOPHHMHI ajloXuIa
OYynuHManapuHu €K KOOMK YCTUHU TYia €nagurad KWinb Tai€praaHuIIn MyMKHUH.
Xap Oup akKyMyjisTOp ajlloxyaa KOMKOK 7 OujaH €nwiraHia YHUHT aTtpodu
KMCJIOTara  4Yujamyii  Maxcyc  MacTuka  €paaMuaa  3UWIALITUPWIALU.
[Inactmaccagan Taii€pnaHagural yMyMHUM KONKOKJIAp aKKyMYJsTOp KOOWFUTa
KaBILIApJIaHAAU €KUM MaxCycC eJIMM EpaaMuaa ENUILITUPUIALN.

Anoxyna KONKOKHUHT YyYTa JIOMPACUMOH TyHHyru  Oynu0, MKKUTA
YEeKKACHJIaru TUIACTUHA SIPUMOJIOKIAPUHUHT KYyTO KYJOKYaJIApUHU YMKAPUII YUYH
MVyIDKajulaHran Oysca, yprajgard pe3daiu TYyWHYK aKKyMYJsSTOpra 3JeKTpOJIUT,
JUCTUJUIAHTAH CYB KYWHII Ba 3JEKTPOJIUT CATXWUHU Ba 3UYIMTHMHHU Yil4all y4yH
xu3Mmat Kunaau. [lnactuna spuMOIOKIApUHUHT KyTO KyJIOKYaJapuHu €KU OOpHHU
KaBLIapJiall Ba TETUIUIA T€PMETHK 3UWINKHUA TAbMUHJIAII MaKCaauaa KOIIKOKHUHT
WKKJ YEKKaJlaru TyHHyTUra KyprolrH XajKaiap KOUIaTHPUIAN.
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AKKYMYJISITOpJApPHUHT pe30alid TUKUHIApU HSOOHUTAAH EKM IUIacTMaccajliaH
(MOAMATHU-TIEH, MOJUCTUPOI, (PEHOTUT Ba X0Ka30) Tanépnananu. U xapaéuuaa
AKKyMYJISITOp WYHAa XOCHJI OYJaguraH rasjiap YMKUIIN YI9yH TUKUHIIapaa Maxcyc
IaMOJUIATHINI TYWHYTH  VHWIagu. ABTOMOOWIIb XapaKaTJIaHTaHJa DJICKTPOJIUT
Jaukanmu0 TYKUJIMACIUTYA Y9yH TUKUHHUHT TIACTKH KUCMHJAA TYCUK YpHATHUIIAJIH.
AKKyMyJISTOp KONKOFM OWJaH TUKWUH OpacHAard 3UWIMK pe3uHa XalKa EKu
0ab3uga KOHYCCUMOH Kuppa €pJaMujia TabMUH-JIaHA N,

SIHTH, BNIEKTPOJINT KyHWIMaraH akKyMyJaTopJapAa 3JIEKTPoIap OKCHATIaHUO
KOJIMITUHY OJIAMHHU OJUII Yy4YyH THKUHJIAp Tarm pe3WHa  Jamnmak  OWiaH
SUWIAINTHPUIAAA €KUM MIaAMOJUIATHIN TYWHYTH €MUIIKOK JICHTa OWiaH enuMiIaHuo
Kyhmnagu. Kymuumnuk sHTE akKyMyJISTOPJApHUHT TUIacTMacca THKUHJIAPUHUHT
mamMoJUIaTHIl  TYWHYTM IUlacTMacca KyhuiaMacu OunaH €nuiran  Oymanu.
AXKYMYJISATOPHH WINTA TYIMIMPHUIIIAH OJIWH Ym0y IMjacTMacca KyWniMa KHPKHO
TaIUIAaHUIIN Ba IAMOJUIATHUIIL, TYWHYTH 09HO0 KYHWINIIH 3apyp.

AKKyMyJSITOp OaTapesiCHHMHT KONKOFM yMyMHUH Oynranaa, yHra Oup iyna
Oup HedTa DJIEKTPOJUT KyWUIl TYyWHYKIApUHU EMajuraH TUKUHIAD OJIOKU
YpHatunaau. Tuxuniap OJIOKM IuUlacTMacca TaxTauya IIaKiauaa — sicaaud, yHra
KepaKkiu MHKIOpAa pe3dacu3 TUKUHIAD  SKOWIAIITUPWIAAH. AKKYMYISITOP
AIIEMEHTIIApH, TYPJIM TY3WIMILTA 3Ta OYIIran sjJeMeHTIapapo yiaaruuiap épaaMmuaa
Oarapesra Oupnamtupunaan. Konkoknapu anoxuna OYiaran akkymynsropiapaa
yJlaruujiap Talmkapuaad yTaan. Y MyMUud KONKOKIH

aKKyMYJISTOpJap/a yJlaruiap 3JIEMEHTIapapo
TYCUK-Tap YycTuAaH &EKu OeBOocHTa  TYCHUK
OpKaly yTKasuilaau. by xypuHuizaru, sibHU
KaJITAJTAIITUPUII-TaH JIEMEHTIIApApO
yJlaruaiap, AKKyMYJIATOPJIAPHUHT WYKA
KApUIWJINTUHU KaMauTUPHIL, KYpFOIIUH capdu-
HU Ba, JE€MaK, aKKyMyJlsTop OarapesCHUHHHT
YMyMUH Ba3HUHHU  O3aUTUPUIL HWMKOHHUHH
oepanu
Onauii KYproOIUH-KUCIOTAIN — akKymysisstop AKKYMYy-JIATOpJIapia

CaTXU-HUHT

18-pacwm. Typnu XU

OaTapesiiapura X0C KaMYHIHKIapHuar /ICKTPOJIAT
(2MEKTPOIUT CATXMHUHT TE3 KaMaWnO KETHIIH, kamaitni ( H,%).
MycOar  KyTOnu  IUIACTHHAJIAPHUHT  TeE3

EMUPWINILH, Y3-Y3UIaH pa3psin

OynuIM Ba XO0Ka30) KYMUWINTHM IUJIAaCTUHA TaHkapajapu Tapkuouaa 7-8%
cypma OopmurugaH kenu® uyukagu. Cypma 3JEKTpOJIUT TapKuOWaaru Ccys
AIEKTPONN3 OYIuIura Karaau3zarop cudatuaa Tabcup Kuwinaad. CyB BoJOpoj Ba
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KUCJIOpOJIra TapyajaHuIll MOTCHUIHAJIVMHUA T€HEPATOPHUHT HINYM Ky4IaHUIILIApH
Jnapakacuradya nacauTupuO, cypMa akKymyJdsaTOpIaH rasjiap axpaiuld YUKUIIHU
te3naragu. HaTmxkana, akKyMyJsTopAarud OSJIEKTPOIUT caTXy HUcOaTaH Te3
nacasid, axpaiu0 uyuka€TraH raznap MycOaT MUIaCTUHA NaHXapajlapHu, KyTO
KYJOKJIapu Ba aBTOMOOWJUIAPHUHT METal KUCMJIApU KOPPO3USJIAHUIIUIa OJIUO
KEJIaJI!.

Onnuit AKKyMYJIATOP OarapesapuHUHT IOKOpHUa KEJITUPUITAH
KaMUMJIMKIApUHU OapTapad KwiMil Makcaauia "Xu3Mar KypcaTuimaiiauran"
aKKyMyJsiTopiap uiuiad yukuiay. "Xu3mar KypcaTuiMaiauran" akkyMmyJasiTOpHH
UNUIad YMKUILIArd M3JaHUILIAp acocaH ra3 axpaiud YUKHUIIWHU Te31aTyBud
IUIaCTUHANAp TapkuOWJgard cypMaHu OyTyHJall HMCTUCHO KWiIMIIra EKu
MHUKIOPUHHA  KaMaWTUpUIIra  WyHaITupwiaud. MiMud  TaaKMKOTIApHUHT
HaTWXKajapH, IJJaCTUHA MaHKapaiapu KYPFOILLINH-KaJIbIUH-KaJIaii
KOTUIIMAacuAaH Tal€piaHca, aKKyMyJSITOpJaH aXpanul 4MKa&Tran ra3 MUKIOpU
Kyna KaM OVIMIIMHU KypcaTau. XO3UPrd BakTAa caHoaTAa MILIao
yuKapwia€éTran "XM3Mar  KypcaTuWjaMalauran"  TypAard  akKyMyJIsIToOp
Oarapesnapaa mMaHQuUil IMJIACTUHA MaHXapajlapu KYproUIMHAAH KyHWiIuO yHra
0,06-0,09% atpoduna xampumii Ba 0,1-1,0% raua kamait xymwtaaun. MycoOar
MJACTUHAJIAPHUHT MaHXapacu 3ca KyprowmwuH, 1,25% cypma Ba 1,5% xaamuiinan
TAIIKWI TOITaH.

[lmactuHa mnaHXxapanapuHu KYPFOIINH-KaJIbIUH-KaJlai KOTUIIIMACHUIaH
Taliéprail, aKKyMyJAaTOp HUUIA0 YMKApHII >Kapa€HUHU Tyha Y3rapTUPUIIHU
Tako30 Kwiaau. LIyHUHT yuyyH, akKyMyJISTOpJIapHU MUUIA0 YUKApUIIAAru uynra
KYHWIraH TEXHOJOTMK >Kapa€HHM cakjia0d Kojuil OuiaH Oup BakTAa YHHUHT
XYCYCUSITIApUHM SIXIIWIAIl MakcaAuaa, IJIacTUHA NaHXapajapu TapKuOuaaru
cypma Mukaopu 2,0-2,5% rada kaMalTupuinO, maHxapaiapHd MyCTaXKaMIUTHHU
OLLIMPUINTa MYJKaJUTAaHTaH JIETUPIOBYM Kylmumyanap (MUC, OJITUH-TYTUPT, CEJIEH,
KaJlail) Ky OujlaH 4YekiaHuiaau. by ycynnma TaiiépnaHran akKyMmyJsiTopiiap
"KaM XH3MAaT KypcaTWjaajurad" akkyMmyJatop ne0 MOpUTWIaaAW Ba yjlapnaa ras
aXpanubd YMKUIIM, OJIaTJark akKymyJsitopiapra Hucbaran Oup Heua 6apoOap kam
Oynanu.

"

18-pacmaga  opauid,
KypcaTuaMaiuran" akKymyJsTopiapia MabliyM BakT AaBoMujaru (t,coaT) Hiil

KaM  XuW3MaT  KypcatuiaguraH'  Ba  "XU3Mat
xkapaéuuga snekTponuT carxuHuHr ( H,% pa ) kamaiumum €xkd 3IEKTPOJUT
TapKUOUAaru CyBHUHT "mopam” TE3JIUrd KypcaTuira.

"Xu3zmar KypcaTWiIManauraH" akKymyJsaTOpJIapHUHT 0ab3u TypJiapu
ANEKTPOJIUT KyWWJIaIUTaH TYUHYKCH3, YMyMUW KONKOFU TEPMETHK ENMUITaH X0JIIa
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taiiépnanran Oynaau. By akkyMyssTOpJapHUHT pa3psiJIaHTaHIUK Japa)KaCuHU
ANEKTPOIUT 3UUWINTH OPKAJIM aHUKJIAll UMKOHUSATH WYK. LLlyHuHr yuyH, OyHnai
AKKyMYJIITOPJAPHUHI KONKOFMIA MAaxCyc pas3psAJIaHTaHIInK KYpCaTKU4H
YpHatuiaaau. AKKYMYJISITOPHUHT pa3psICU3IAHTAHIUK Japakacu OeNruiiaHraH
MHUKJOp/JaH KaMalranjaa KypCaTKUYHUHI PaHru y3rapaiu.

"Xwusmar  kypcarwimaiiauras"  Ba "

KaM  XM3MaT  KypcaTwiaJuran"
aKKyMyJIATOpJapia CenapaTopjlapHUHT SHTM Typu - 'cemaparop-KOHBepT"
YypHatuiamokaa by cenmaparopnap KOHBEpPT KYpuUHHUIIUAA TaUEpiaHuO, UKKU EHU
Ba OCTKM KMCMHM KaBiiapiaHran 0yiaau. CenapaTop-KOHBEpTra akKyMYJISSTOPHUHT
Mycbar KyTosu [JIACTUHACH KOMIAIUTUPUIIAN. by kypunuminaru
cernapaTopjlapHu  KyJulalll, 3JEKTPOUIAPHUHI AaKTUB MacCacHUJaH TYKHU-JIaJWTaH
yyKManap OpKajiu IUIaCTUHANAp Opacuia KHUCKa TYTallyB OYJIWUIIMHU HMCTHUCHO
kunagu. Hatwkana, akkyMynsiTop SIXAIUT KOOMFMHUHI TyOuAaru KOBypraiapra
XTUEXK Mykonaau. CenapaTop-KOHBEPTIAP MILIATHINIIY, JIACTUHA OJOKIAPUHU
0eBOCHTa aKKyMYJISTOp KOOMFMHUHT TyOWra >KOMIAIITUPHIN Ba IIYHU XucoOura
KOOMK  OajaH/JIMTUHU  y3rapTUpMaciaH IUIacCTHHAJap  I03aCMHU  XamJa
aKKyMyJIITOpra KyHWJAOuraH O3JIEKTPOJUT MHUKIOPUHM OLIMPUII HWMKOHHHU
o6epanu.by sca, ¥3 HaBOaTtuga, akKymyJsiTOp OaTapesiCUHUHI CUFUMHU OPTHILNTA
0110 KeJIaau.

AKKyMmyJsiTopiaap 6atapesscMHH Oearmwiam. AKKymynsaTop OatapesiapuHUHT
TY3WIMIIHM Ba KYpcaTKU4WIapyu MabliyM TEXHUK Tajlabiapra »xaBoO Oepulu Kepak
Ba ynap 1y Tanabnapra MOC paBuIlja OeiruiaHaIy. AKKyMyJSITOD
OatapesicMHUHT Oenrucuaard OupuHud coH (3 &€ku 6) KeTMa-KeT YJaHTaH
AKKyMYJISITOP AIIEMEHTIAPUHUHT COHUHU  Ounaupuo, y  aKKyMYJSITOp
OaTtapesCUHMHT HOMUHAN KyuaaHumuHu (6 €xu 12 B) kypcaragu. CT xapduapu
AKKyMYJISITOPHU CTapTep akKyMyJsTop OaTapesicl SKaHJIUTMHUHT OeITrHCHIUP.
Keitunru connap akkymysisitopau 20 coatiu TapTHOOTAA paspsl KUIMHTaHAArd
HomuHan curuMunaH ("A- coat” na), Xxapduap - KoOOuK mMatepuanuHu ( I-300HUT,
T-repmomutact, Il-monuatunen), cemnapatopiap martepuanuHu ( M-mumnact, P-
munop, [l-mmactunop, C-mmma maxrta) Oungupanud. AKKymyasTop Oenrucuia
Kymumya xapdiaap OYIUIIM MyMKUH, MacajaH:

A - yMyMHU#l KONIKOKJIU;
H - kypyk-3apsananmaras;
3 -"Xu3Mar KypcaTuiManauran’, 3JIeKTpOJIUT KyWHIITaH Ba TyJa 3apsA/IJIaHraH.

bynpan Tamkapu, akkymyJsTop/ia YHU Tal€piiaraH KOpXOHAHUHT TOBap Oenrucu
Ba YMKApWJIraH MYJJaTy KYypCaTUIIaIu.
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KypromuH-KucaoTanu akkKymyJasaTopiaapaa 3JIeKTpoJuT cudaruga TO3aJIUTH
HuxosaTAa Kopu (95,0%), 3udnuru 25°C na 1,83-10’3 KI/M> T TEeHT oynran, A
€ku b copmim, akkymynsTOpJiap yYyH Maxcyc TaWépiaHraH —cyibdar
KHCJIOTACUHUHT TUCTWIJIAHTaH CYBJIard YpPUTMAcH MIILJIATUIAIH.

AKkymyasTopjaapaaru  ¢usuka-kuméBuii  kapaéninap.  Kypromms-
KHCJIOTAJM AKKYMYJIS-TOPJIAPHUHT MIUIAIl NPUHUUIINA JJIEKTPOJIW3 BAaKTHJA
AJIEKTPOJUIAPHUHI  KyTOJaHMII XoJau-cacura acocjaHrad. KyrOnanmum, ned
ANEKTPOJIap Opacuia NOTCHIHAIUIAp alMpPMAaCcUHU XOCUJI KWIMILTa alTUIaau Ba y
3apsUUIaHMIL,  S’bHU AaKKYMYJSITODHUHT S3HEpPrus TYIUIAall >Kapa€HHIAa COAHP
Oynanu.

Tyna 3apaanaHran akkyMyJiaTop 0aTapesCUHUHT MycOaT IIaCTUHACUIaTH aKTUB
Macca KypromuH WKku okcuauaaH ( PbO, ), manduii mmactuHamaru - FoBak
kypromunaaan (Pb) tamkun TonuO, 31eKkTpoauT cudatuaa cyabpaT KUCIOTAHUHT (
H,SO, ) nuctunnanras cyBiaru 3puTMacy UIIaTHIIA TN,

AxkymynsTop OaTapesiCHHUHT IUNIACTUHAJIApA OpKaJIM  3apsiUlaHuIl  Ba
Ky
cyabdarnanum" Ha3zapusCl acoCuja TYUIYHTUPHUII MYMKHH Ba YHUHT MOXHSTH

"

paspsajaHuIl  TOKJIapu YyTrasaa coaup Oynaguran  sxkapa€HiIapHU

KyHugaruian nbopar.

Paszpsnnanum sxapaéuuga MaHuil TuIacTMHAJAH SpUTMAara KyproluH HOHJIApU
Pb"™"  axpanu6 ymkamu Ba JNEKTPONUT TapKMOWIATH Cylb(PaT KUCIOTAHMHT
JUCCOLIMALIMACH HaT)Kacuaa Xocuia Oynanuran cynbdar nonnapu SOs  Ounax
peaKiusara KUpUIIau.

Pb++ + SO4" = PbSO4

Peaknus HaTmxacuma 3MEKTPOIUTAA XOCWIT OYIaqurad d3puMaiiurad KyprommH
cyabdar PbSO,4 Ty3u manduii nmiuacTuHara yTupaiu.

MycOat mnactuHagaru KypromuH UKKU okcuaun PbO, sputmara yramu Ba cyB
. -+
OwaH peakuusra KUpUIIMO TypT BaJIEHTIU KypromwuH Pb Ba OUp BaJeHTIIH
ruapokcun OH™ wmoHnapuHM XOCHI KWJIaIH

PbO, + 2H,O = Pb(OH),= Pb"""" + 40H"
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bynnan keliuH, TYpTBaJICHTIN KYpPFOLIMH HMOHJApU MKKHUTAJIaH MaHpuUH 3apsn
0JIM0, UKKH BAJICHTIN KYPFOIIMH UOHJIapUra aijaHaau

P+ 2e —> Ph

Wkky BaJeHTIM KYpFOIIMH HOHJapu Ccyiabdar HoHIapu OujlaH peakuusara
KUpUIINO, KYPFOIIMH CyJIb(aT Ty3WHU XOCWI KWJIaJM Ba y MycOar IuiacTuHara
yTupanu

Pb++ + SO4" = PbSO4

Cynbhar KHCIOTaHWHT AMCCOIUAIMICH HATIKACUAa XOCHJ OYIraH BOJIOPOJ
nornapn 4H' rumpoxcun 40OH ™  wmonmapu 6unaH 6upnammb CyB XOCHT KHIAIH.

4H" + 40H = 4H,0

CyB MoJieKyJIaJIlapUHUHT UKKUTACH KYPFOIIMH UKKU OKCHUJIM OWJIaH peakiusra
KUPUILITAHIUTH cababnu, MycOar riacTuHa atpoduaa MKKUTa CyB MOJEKYJacu
XOCHJI OV maiu.

AKKyMynsTOp  OaTapesCHHHHT 3apsiIanI xKapaéHuma Xap HWKKaia
aNekTpoanaru KypromuH cyinbdar Ty3u (PbSO4) snexrponutra  yramu Ba
HOHJIAIIaAN. DJIEKTPOJIUT TAPKUOUIATH CYB XaM HOHJIAIIA]IH.

Mauduit snektpon arpoduga TOK XOCWI OYnuil >kapaéHuaa  BYXYyAra

o ++
KeJaJuraH WKKH  O3JIEKTPOH TabCHUPHUIA, WKKHW BAJICHTIN KypromwH Pb
HEHTpaiaHau Ba KATTUK XOJ/Ia IJIaCTHHATA YTUPAIH.

MycOar anekTpoa aTpodua MKKU BAJICHTIU KYPFOIIWH MOHJIAPU 3apsii TOKU
TabCUPHJIA UKKHU BJIEKTPOH Oepul TYpT BAJICHTIM KYpPFOIIMH MOHUTa alIaHau.
By wuonmapHuHr xap OUpPM KHUCIOPOAHUHT MKKM HMOHM OWJIaH KYIIWIUIIHO,
KYpFOILLIWH UKKHU okcuan PBO, HM XOCWJI KWJIaJX Ba IUIACTUHAra yTHpaJu.
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Xap ukkayia miactuHa atpoduaaru cynbdar mornnapu SO, HMKKUTa BOJIOPOJ
WMOHU OWJIaH KYIIWIUIINO, CyIb(aT KUCI0Ta XOCHIT KUJIaIH.

IOxopuaa kentupunrad, akKyMyJISITOPHH pa3ps/IJIaHUIN Ba 3apsIJIAaHUII BaKTHIA
conup Oynaauran xapa¢HiiapHu Kyiiuaaru TeHriiama ounan udoaa Kuica 0ynanu

paspsAJIaHUI

PbO; + Pb + 2H,5 2PbSO, + 2H,0

3apsiIJIaHUIII

"Kym cynbdarimanum" nbopacu paspsj kapaéHuaa xam mycOar, xam maHduit
IIaCTUHANIAp/Aa KYPFOLIUH CYJIb(aT Ty3u XOCHI OYVIUIIUIAH KeTUO YNKKaH.

IOxopuaa  kenTupwiran  Ba  TaxXJdWidl  MabIyMOTIApHUM  KyWHIaru,
coIaNallITUPUIITaH KaJaBal KypuHulaa udoaanam MyMKUH.

1 - xanBan
AKKyMyJSTOp Manduit | Dnekrponut | Mycbar | DIeKTpOIUT
X0JIaTh IacTUHA TUTIACTHHA | 3UUIINTH, KI/M

AKKYyMyYJSTOP Pb 2H,S04 PbO, 1250...1310

7 i w | ¥ ®

3apsiAJIaHraH

AKKyMynsTOp

Tyna PbSO,4 2H,0 PbSO,4 1090...1150
paspsiislaHTaH

By xaaBanmgaH KypuUHAAUKHA, aKKYMYJISITOPHUHT pa3psiJIaHUIN BaKTUIA CyiIb(ar
KHCJIOTa  IJJacTUHAjapra CHHTaJAM Ba CyB aXpaiud 4YWKaaW, HaTWKama
ANEKTPOJUTHUHT 3uwinrn kamasau  (1090-1150 KI/M’ rava). 3apsIaHuII
BakTuga 7ca Oy >KapaéHHUHI TeCKapucH coaup OViaau, s’bHU CyB IOTUJIATU Ba
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cyab(dar KUCIOoTa aXpaiud 4YWKAIU, SIEKTPOIUT-HUHT 3uuiauru opraau (1250-
1310 /™’ raua).

byHnan xyna MyXuMm Xyjnoca Kenud YMKAIU - 2AeKMPOJUMHUHZ  3UYIUSU

AKKYMY-IAMOPHURZ  DA3PAOJAAHZAHIAUK  OAPANCACUHU  0e12U106YU  ACOCUUL
OMUIAPOAH Oupuoup.

Haszopam cagonnap:

1. Huma  caGabman  aBTOMOOWIUIapAa  acocaH  KYpPFOLIMH-KUCIOTANU
AKKyMYJIATOpJIAp UIIIATANIAINA?

2. Axkkymynsropiap 6aTapesiCHHUHT Ty3WJIUIIAHA TYITYHTUPUHT

3. Akkymynaropiap 6arapescu Kanaail Oenruiananu?

4. «XHU3MaT KYpCaTUIMAUJIUTaH» aKKyMYJATOPJIAPHUHT KOHCTPYKUMSCHHUHT
y3ura Xxoc TOMOHJIapyu HUMaJlaH nbopar?

5. «Kam xu3mat KypcaTWIaJuraH» akKyMYJSTOPJAPHUHT KOHCTPYKUHUSCUHUHT
y3ura Xxoc TOMOHJIapyU HUMaJIaH noopat?

6. Pazpsan  BakTMaa — akkKymynsTopiapaa  cogup  OynmamuraH — KUMEBHUH
Kapa€HJIApHU TYLIYHTUPUHT

7. 3apsa BakTUIA aKKyMYyJIsiTopiiapaa coaup Oyinaaurad KuMEBUM xapacHiapHu
TYUYHTUPUHT

Mamspy3a Ne 6 ( 2 coat )

Masbpy3a MaB3ycu: DJIEKTp TABMUHOT THU3UM. AKKyMYJsITOpiiap Oatapescu
(naBoMn)

Masbpy3sa pexacu:

1. AKKyMyJsiTopiiap OaTapesiCHHUHT aCOCUH KYpcaTKu4JIapu
2. CufuM Ba yHra TabCHUp KHIIYBUH OMUJLIAP
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3. AKKyMYIJIATOPHUHT pa3psj Ba 3aps] TaBcu(pHOManapu
4. AKKyMYJISITOPHUHT BOJIbT-aMIep TaBcupHOMACH

Tasgnu cy3 Ba uOopasap : dJEKTp IOPUTYBYM KyY, KYTOJIAHWIL, WUYKH
KApUIWINK, aKTUB KapIIWIUK, KYTOJAHMII KapIIUIUTH, CUFUM, HOMUHAJI CHFUM,
paspsi curuMH, KyTOnaHumi, Jud@y3usi, aKKyMyJIATOPHH «IaM  OJHUIIN,
ANEKTPOJINTHU «KAWMHAIIN», OHJIEKTPOJIAT 3UWINTH, AKKYMYJISATOP KyYJIaHWIIH,
BOJIbT-aMIiep TaBCU(PHOMA, pa3ps]l KyWIAHMILIHW, pa3psa TOKH, KUCKA TYTAllIMII
TOKH,

AKKYMYJSTOPHHUHT 3JIeKTP oputyBun KyuH (JFOK). DnexTtp roputyBun Ky
, AKKyMY-JIITOPDHUHI acOCUM KypcaTKWwiapujaaH Oupu OYnub, y TallKy 3aHXKUP
y3WIraH Xoijaa, Myc-0aT Ba MaH(pUN 3JIEKTpoajiap opacuiard MOTEeHUUaap
aitupmacura  TeHr.  KyprommH-kucioranmu akkymyiastopHuHr OHOK dakat
pa3psAISIaHUII-3apsUIAHUI  JKapa€Hilapyua MINTUPOK KWIAETTaH MOJJATapHUHT
KUMEBUHN Ba QU3HK XycycusiTiapura Oofnuk. [lnacTUHalapHUHT KaTTalura Ba
akTUB MaccaHuHr MUkaopu DFOK ra myrtinako Tabcup KypcaTMmaiau.

Amamuérna, akkymynsTopHuHr DFOK nHu anuknam ydyH taxxpuba uynu 6uian
TonuiaraH udonaanax GpoiraraHUIAIN:

E=084+ p,5-10°, B

0 3
By epna, p,s - anexkrpoauTHUHT 25 C ra KeNTUPUITaH 3UYIUTH, KI/M™ [1a.

o . 0
DNEKTPOAUT 3UWwiIMrd YymyaHaérrangaru temmepatypa 25°C naH  dapkiu
Oynranau, Kyduaaru Kentupuil GopMynacu UILIaTUIIAIN:

ps=p+ 07(t-25), o/
By epaa, p; - 9MEKTPOITHTHUHT MaBXy/] TEMIICPATypaiari 3HHINTH, KI/M® 1a; f -

0
AJIEKTPOJIUTHUHT Temneparypacu, C na.
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DNCKTPOJUTHUHT 3UWIMTH YHUHT TeMIlepaTypacura OOFIHK, IIYHUHT Y4yH
OIOK xam Temmnepatypara Oornuk Oynamu. Jlekun temmnepatypanunr DFOK ra
Tabcupu Kyma xam kam (xap 100°C ma DIOK arturm 0,04 B ra ¥srapamm)
Oynranauru cababyim amanaa Xucoora OJTMHMANIH.

Kyromanum JIOK.  AkkymynsaTop Tamlkd 3aH)KHpra YJaHraH[a, YHHUHT
ANEKTPOJIApU OpPACHIary NOTEHIMAIAp aHMPMACHHHHT Y3rapuily - KyTOJaHUII
ne6 aranagu. KyrOna-HuI acocaH pas3psijlaHUII Ba 3apsiAjiaHUIl KapaCHUHUHT
OOLUTAHUININ/A, SJEKTPOJUTHUHT TIaCTHHANApra SKUH KaTJIamJIapuaaru 3U4INru
y3rapuiiu OmiaH OOFIHK.

Pa3psn BakTMaa muiacTMHanapra SKMH KaTjiamyapAard 3JIEKTPOJUT 3UYINTH
Kamasiau, HaTwkaga akkymyaatopHuHr DHOK xam kyrOnanumnusar paspsg JHOK
(Exp) KxuiiMaTUra TEHI MHUKIOpJA Kamasjau. 3apsajaHull BaKTHAA, OYHUHT aKcu
ANEKTPOJIUT  3UWINTA  OpTaad, JeMak akkymyiasatopHuHr OJIOK  xam
KyTOsanuiHUHT 3apsig DHOK (Egs) kuiMaTtura TeHT MUKIOpAa OpTaau.

Kyronanum - yrum >xapaéuuaup. batapesHu paspsara KyWuiaraHaad CYHT
KyTOJIAaHUIIHUHT  JJaBOM STUIIM pa3ps], TOKUHUHT KaTTAJIUTUTa Ba 3IEKTPOIUT
TeMIiepaTypacura 0ofiIuK. MacanaH, akkyMyJIITOp KaTTa TOK (CTapTep peKUMHA)
paspsi KWIMHTaHZa Ba OIeKTponuT Ttemmeparypacu -30°C raua 6yiransa,
KyTOnanum BakTu 10 cexyHanan ommaiau. Pa3spsn Toku kamadumu OuiiaH
KyTOJIaHUIII BaKTH OPTA/IH.

Paspsn Baktuaaru kyronanum SHOK HUHT Makcuman KuiiMatu Kyiuaara udomaa
OpKAJIM aHUKJIAHAU:

Eszm-ln( 0,17 )(4300—45;”)103 . B
(n—1)S 110+,

by epnma, m - Oarapesga KeTMa-KeT yJaHTaH akKyMmyjsTopjap COHH, 71 -
. 2
aKKyMYJISITOpJIary TUIaCTHHANIAP COHM , S - IUIaCTUHAJAPHUHT YMYMUU 103acu, M~ ;
0
{ - BNEKTPOJUT Temneparypacu, C.

AKKYMYJSTOPHHHI  MYKH  KAPIIWJIWIH.  AKKYMYJSTOPDHUHI  WYKH
KApUIWINTUHU KyHu-garu Gopmyina opkaiu udoaanai MyMKUH

R:R0+R[<

by epna, Rp - aKTHB KapIIMIUK, Ry - KyTOJaHUII KapIIHIUTH.
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AKTHB KApIIWIUK Rp - DIEKTpOAJap, DJIEKTPOJUT, Cemaparopjiap Ba
AKKyMYJISTOpJArd MeTayl KUICMIIAPHUHT (3JIEMEHTIap apo yjlaruusiap, rjiacTuHa
naHxapajapyd Ba XO0Ka30) KapIIWIUKIapu  HuFuHaucuigaH uodopataup. Tan-
KHKOTJIap, aKTUB KapIIWINK Rp aKKyMYJIATOp TyJa 3apsJiaHraH XOJI1a SHI KUYUK
KMiiMaTra sra OynumuHu Kypcatau. Paspsmianuin skapaéHu OoluiaH-raHjaH CYyHT
ANEKTPOUIapAary aKTUB MAacCaHUHI KUMEBUUA TapkuOu y3rapa Oonuiaiau,
ANEKTPOIUTHUHT 3UWINTH nacasiiu. by aca, ¥3 HaBOatuna, Rp HU opTHUIIUTa 0JIUO
KeJIaJi, YyHKH FOBAK KyPFOIIMHHHUHT COMMITHPMA Kap-mmmra 1,8 -10* Om -cMm,
KYPFOIIMH HKKH OKCHAMHHKH - 74 -10° Om -cM  6¥ica, KyprommH cyibgar
TY3UHHHT conumTupMa Kapmmmurd 1-107 OM- M HHM TAIKWI KWIajn.
Kentupuiran mabiyMmoTinapan KYpuHUO TypuOAMKHU pa3psi HATHXKACHUIA XOCHIT
Oynaauran KyproluH cyidb(aT TY3MHUHI KapIIWIUTH OupramMya MOJJaTapHUHT
(P8, PBO; ) Kapmmiauruaan anya Karra Kuiimatra ara.

DONEKTPOJUTHUHT KApIIWIUTH YHUHT 3UWIUTH Ba TeMIlepaTypacura OOFIIUK.
3UYUK Ba TeMIlepaTypa KaH4a macT Oyica, AJNeKTPOJIUTHUHI KapIIWIUTH IIyHYa
IoKopu Oynmanu. Jlemak, akTMB  KapIIWIUK Rp acocaH akKKyMYJISTOPHUHT
pa3psiiTIaHTaHIIMK AapaXkacura Ba 3JEKTPOJIUT TeMIepaTypacura OOFIUK KaH.

HOxopuaa TabKuIaHran ek, 3apsAJaHuIl Ba pa3psjIaHUII BAaKTH 1A KYTOJIaHUIII
OIOK - akkyMyJSTOPHUHT WYKH 3aHXKUPJIAPUIATH KYWIAHWITHUHT TacaluIIn
(éxu optumm) cudaruna Hamo€H 6ynaau. Illynunr yuyn, xyronanum FOK Hu
IapTIU PaBUILIA KyTOJIaHUII KApIIWINTU Ry opKainu udoaa 3TULl MyMKUH, S'bHU

E[{:[R[{

KYT6JIaHI/IH_I KapIIWJIATHU 3JICKTPOJIUT TCMIICPATYpPACH rnmacaiuimm OmiaH opTagun
Ba TOK OPTHUIIHN Oman ( paspAJIaHUII Ba 3apAdJIaHAII BaKTI/IIIa) KaMasaaHu.

AKKYMYJSTOPHUHI CHFMMH. AKKYMYJSITOPHHHI aCOCHIl IapaMeTpiapHIaH
Ooupu curuM-aup. CUFUMHUHT UKKH TYpHU O0p: pa3psii BA HOMUHA CUFUM.

Pazpsan curumu neb6, Tyna 3apsjUlaHraH akKKymMyJsiTOp  MabliyM YeKJIaHTaH
kywianurayda (Uygg) KuiiMaTi y3rapmac TOK OujiaH pa3ps]l KWIMHTaHAA, TallKu
3aHKUpra Oeprad MakCMMal 3JIEKTp MUKJIOPUTa alTUIadu.
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AKKyMyJsiTOpJIapHu Oup-OupH OWjaH COJIUINTUPHUIN YUYH HOMHHAN CUFUM - Cyy
HOMJIM IIAPTIIW TyIIyHYa KUpUTWiIraH. Homunan curum 11€6, MabiiyM OenruiaHran
mapT - WapouTAa aKKyMyJATOp TYIUIAlld Ba OEpUIlM MYMKHH OVIIraH 3JE€KTp
MUKaopura autwiand. JlaBmar craHgapti Oyiiua HOMHMHANI CUFUM C
3NEKTPONUTHUHT Temieparypacu 25°C, paspsy Bakta 20 coat, paspsj TOKH Ip
= 0,05 C, Oynranga anuknanaau. Paspsag 6 B nu Oarapesnap ydyH KywIaHUII
5,25 B raua, 12 B nu Garapesnap yuyH 10,5 B raua kamaiiranma TyXTaJauIlH

Kepax.
Curum - C, A-coar OunaH YyinuyaHaau Ba Kydugaru ¢opmyna OuiiaH
udonananaau

C :]p'f

By epna, Ip - pa3psag Toku, A; ¢ - pa3psi JaBOM 3TTaH BakT, COAaT.

AKKYMYJISITOPHUHT DPa3psii CUFUMM y3rapyBuaH OYynaau Ba acocaH Kyilujaaru
OMMJUIapra OOFIUK :

- MaH(l)I/Iﬁ Ba MYC6aT IUIaCTUHAJIapAaru aKTuB MACCAHWHIT MHKIOPU Ba
FOBAKJIMI'HU,

- pa3psi TOKUHUHT KUMMAaTH;
- DJIEKTPOJIUT XapOpaTH;
- JIEKTPOJIUT 3UWINTH Ba KUMEBUM TO3AJIUTH.

[macTuHanap KaJIMHIWTUHA KaMaWTUPUIL, COHWUHU KYIAUTUPHUIL Ba aKTUB
MAaCCaHUHI FOBAKIIMTMHUA OWIUPUII - DJIEKTPOJUTHUHI TAbCHUP FO3ACHHU
KeHTaTUpaau, akTUB MAacCCAaHUHT WYKU KaTjamiiapra YTUIIMHUA SHTUIIal-TUPUO,
KUMEBHUM pEaKUUsa MINTUPOK KUIAETTaH MOJIJAJIAPHUHT MUKIOPUHU OLIUPATA
Ba, HaTWXajaa, AKKYMYJSITODHUHT CUFMMHU OpTaau. JIekuH, macTuHaiap
KAaJMHIIMTUHU ~ MEBEPUAAH OPTUK KaMaWTHUPHIL, YIApPHUHI  MeXa-HUK
MYCTaxXKaMJINTUTa TabCUP KWIMIIA MYMKHH. [IIyHUMHr y4yH, XO3HpPru 3amMOH
aBTOMOOWJUIApUJIATH AKKYMYJISITOP IUIACTUHAJNIAPUHUHT Kanuuiaurda 1,5-2,4 mMm
opanurua OelruiaHraH.

Pa3psg TOKMHMHI KHIIMAaTH, AaKKyYMYJIITOPHUHI CHUFMMHUIA KaTTa TabCHUP
Kypcataau. Y KaHYaIMK KMYMUK OYJica, aKKyMYJISTOPHUHI CUFUMH, S’bHH YHJaH
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OJIMII MYMKHH OVJITraH 3JIEKTp MUKJIOPU IIYHUYAIHMK KatTa Oyiaau. YyHku, paspsa
TOKM KUYMK OVYiIraHja, akkKymyJsiTopaa cogup OynaérraH KUMEBHM >kapaéHiap
CEeKUHJMK OWIaH JaBOM 5TaJld, DJIEKTPOJUT AaKTUB MACCAHUHI DSHI WYKHU
KaTrjamjapuraya CHUHruO Oopaau Ba, HaTWXajda, PeakUusga UIITHUPOK KuiIaéTraH
Mozaanap MUKIOPHU OpTaau, JEMAK CUFUM XaM OpTalu.

AxcuHYa, pa3ps]l TOKMHUHT KHAMAaTH KaHYaJIMK KarTa 0yica, akKyMyJIsSTOPHUHT
CUFMMH UIYHYAIUK KU4YUK OYnaau. UyHKH, pa3psi TOKM KarTta Oyica, ( ailHMKCa
cTapTep yJlaHTaHAa ) aKKyMYJsTopjaa coaup OynmamuraH KUMEBHMM >kapaéHiap
KaJalaniaan, 3eKTPOJIUT acoCcaH AaKTUB MACCAaHMHI YCTKM KaTjiamMu OuiiaH
peakuuara KHpUIIaAM Ba KaTTa TE3NMUMK OuilaH XOocwi OYynaérraH KYprouluH
cyabdar - PbSO, Ty3uHMHr KpHUCTaJIap, IUIACTHHANApard Maiia FoBak
TeUKYaNapHu €nub Kysau Ba KUCIOTa aKTUB MACCAaHMHI MYKHM KaTjamJjapura
ytiO, y epaaru wmoananap OwiaH peakuuara KUPUIIMIIWATA Hyn KyHManau.
DNEKTPOJUTHUHI IJIACTUHAJIAP l03acura SIKMH KaTjlaMJIapuiard 3U4Iurd KECKUH
nacasiiu Ba yHra Moc pasuiia akkymynatopHudar OIOK E Ba kyunanumu U xam
KaMasiiu.

Pa3psn curumura SIEKTPOJUTHUHI TEeMIEpaTypacH XaM Karra  TabCUp
kypcatanu. TemmeparypaHUHI NacalWIIM YHUHT KOBYIIKOKJIWUTHMHHU OIIUPAJIH,
HaTWKa/la aKKyMyJsTOp-Jard KUMEBUU ‘Kapa€Hiap CEKUHJIAIIAIU, SJIEKTPOJIUT
IUTACTUHAJIADHUHT Maii/la FOBAK TEIIMKYaJapuIaH WYKW Karjiamiapura YTUIIUHU
KUMMHIAITUpaad. byHaaH Tamkapu, oaauHTH Oynumiapaa Kaij KWIMHTaHIEK,
ANEKTPOIUT TEMIEPATYpaCUHUHI TMacalluiiM aKKyMYJISTOPHUHI aKTUB Ba
KyTOJaHMII KaplIWIMKIapuHu omupanu. FOkopuna aitumiran cababmapra kypa
AIEKTPOIUT TEeMIlepaTypacu Macailuiuy OwiaH aKKyMYJISTOPHUHT  CUFUMU
kamasau. Pa3psa Toku KaHYanuk Karra Oyiica, AJIeKTPOIHUT TeMIlepaTypacUHUHT
nacalMiiyM CUFMMIa INYHYAJIUK KyWwIM TabCHp). OJNEKTPOJIUT TeMIepaTypacu
+25°C nam +45 °C raua omranga akkymynstopHuHr curumu  10-15% raua
opraau. Jlekun OyHIa TmIacTUHANAP KAaTTUK KaWMIIMO, aKTUB macca TYKUIuO,
MycOaT MJacTHMHA NaH)Xapajlapd eMUpPWIMO KeTHIl XaBpu Oop. DIEKTPOJIUT
3UWIMTMHA MabJiyM dYerapajaH OIIUPWIHMINH, AKKyMYJIATOpP CUFMMH XaM Oup
MyH4Ya opTulura onud kenaau. YyHKH, 3UWIMK OPTUIIUA OWJIAH 3IEKTPOJUT
TapKUOUAaru peakuusia UIITUPOK KWIMIIA MYMKUH OYIraH KUCJIOTa MUKIOPH
HucOaTaH kynpok Oynaau, Oarapesnunr DHOK opraau, MUKW KapIIMIWTH 3ca
Kamasau. JIeKuH, SJIEKTPOJIIUT 3UWIMTHHU OeNruiaHraH MebEpJaH OIHUpHUO
I000pHUIl, aKKyMYJATOp IUIACTUHAJIIAPUHU EMHUPUJIMIINIa Ba YHU MYAJATUIAH
OJIZTUH MIIJIaH YUKUIIUTA OJIUO KelaIu.
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AKKYMYJISITOPHUHT PA3pPAAJAHUII Ba 3apAVIAHMII TaBCH(HOMAJIAPH.
AKKYyMyJIATOp KUIMaTH y3rapMac TOK OuiaH paspsan (3apsia) KWIMHTaHa YHUHT
SIOK E, xyunanumiHu U, , DIEKTPOIUT 3UWINTH Pa3psAiaHuIl (3apsIsIaHuUII)
BaKTH ! ra OOFJIMKJINIY, aKKY-MYJISITOPHUHT pa3psiJIaHuLI (3apsiJIaHuI )
TaBcu(pHOMAacH €0 aTanaiu.

AKKYyMynamopHuHnz pazpaoianuuwl mascugrnomacu. AKKymymnsTop Oartapesicu
KUiiMaTH y3rapmac OYnran TOK OWiIaH pas3ps]l KWIMHTaHAA, SJIEKTPOJIUT 3UUWINTU
£ TYFpU YM3UKJIM KOHYHUST OYiinya y3rapaau (19-pacMm), yyHKH Xap AaKuKajaaru
peakuusara KUpumaéTrad KUcjioTa Ba akTUB MOJJIAaHUHT MUKIOPHU OUp Xui 6ynaau.

Axxkymynstopauar JIOK  E TYFpuaaH-TyFpU 3JIEKTPOJUTHHUHT 3UUIMTHUIA
OofnmuMK Oynrannuru cababiu, y Xam 3apsjanl BakTH YTUIIM OujiaH TYFpu
YU3UKJIW KOHYHUSAT OYiinya kamaiinb 6opau.

AKKyMYIATODHUHT Kyunanumu U, £

HucOaTaH Mypakka® KOHYHHUST OYyitnua
yarapaau.  PaspsgHuHr OonuTaHUII
daBpyua  KYyWIAHWITHUHT  KECKHH
Kamaiumu Ky3arwiaaun ("a-0" xecma).

EvinmEm pa o

Kyunanumxum Oy KamManumm

AKKYMYJBITOPHUHT HNYKHN dKTHUB

KApIIWiaury Ry HU 3aHkupra yJaaHumm Baxr

Owran  Oornuk. byngan — keliuH,

19-pacM. AKKYyMyJISITOPHUHT
Kywianum U, Te3, JeKuH OUp Tekucaa

paspsi  TaBcupHOMACH.

KamasiJiu ("6-B" KecMma).
KywraHumHuHT oy KaMaiuIim,
aKKyMYJISTOpIard KyTOJIaHUTIT

xkapa€un  OmnaH  Oornuk.  busra
MabJIyMKH, KYTOJIaHUII OIOK
AKKyMYJSITOp  paspsara  KyuuiaraH
OMpUHYM JaKuKalapaa KUMEBUN

peakuusyiap ~ HaTWkKacuja IJIaCTUHAHMHT aKTHB Macca FOBaKJIapu HWYHUAAru
ANEKTPOIUT 3UUWINTH, YMYMUIN WAMIIIArUra HUcOaTan kaM OYnnub KoaumM Owusial,
SbHU KOHIIEHTpauusuiap ¢apku ByKyara kenumu Owian Oornuk. KyrtOmanwumn
OIOK muHr omm6 Gopumu, €xkum U, HUHT KyTOJaHMII KapUIMJIMIHIa KaMaiuo
OopuIlIM, TIACTHHAJIAPTa CUHTAETTaH KUCIOTa MUKAOPU OWJIaH yMYMUN MIUIIIAH
IUIaCTHMHA FOBaKJIapura KejaérraH KuciioTa MHUKIopu auddysust xucolOura
MyBO3aHaTra KeJaMmaryHda JgaBom 3Tajau ("B" HyKTa).
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Pa3zpsig sxapaHuHUHT KeWuHTH Kucmuaa ("B-r" KecMacu) KywIiaHUIl HucOaTaH
PaBOH Kamasiid, YYHKH DJICKTPOJUTHUHT 3UWINTU KaMaWWIyd OWiIaH YHTa MOC
paBumna akkymynastopHuHr DIOK xam xamasau. by epaa xyronanum OIOK Ej
y3rapmaiayd, 4YyHKHM KUMEBUHN peakiusana umtupok kunaérran H,SO, Ounan
muddy3us xucobura yMyMUH UIWIIAAH aKTUB MACCaHUHI Maija FoBakK
TelIMKYalapura eTuo kejaaéTraH KUcioTa MUKIOpPH TeHT Oymaau. Paspsa oxupura
Kenuo, MIacTUHA I03aCHIard aKTUB Mojjanap KypromuH cyiabdar PbSO,4 Ty3ura
aitnanuo, KHCJIOTa AaKTHUB MAaCCaHMHI WYKHM KaTjamJjiapura YTUIIAHU
KuMuHIamTupu® kysaau. KumEBuili peakuusHUHT OOpUINM  CEKHHJIAIIA]IH,
AJIEKTPOJUT 3UWINTHA KaMasau, HATHXKaJa akKyMYJIITOPHUHT aKTHB KapIIWIUTU R
XaM, KyTOnaHum kKapmwiird R, xam Te3 nacasau ('r-n" kxecmacum). llynnpaii
KWINO, pa3psj BaKTHa aKKyMyJIATOpPHUHT Ky4yinanumn U, Kylnaaru ndojaa Ouian
AHUKJIAHA]IH.

AKKyMYJIATODHUHT paspsn xapa€Hu 10 coar Owmnman dyeknanca, U, HHUHT
kuitmat 1,7 B raua, arap 20 coatiu pexum Oynca - 1,75 B raua xamaiiranna
paspsn Tyxratuiaau. Arap paspsan Oy HyKTajga TyXTaTuiaMmaca, KywlaHUIl KyJa
XaM KECKHH KaMaiuO, akKKyMYJSTOp YUyH 3apapiu OyiraH KalTMac KUMEBUU
*apa€unap OoNUIaHUIIM MYMKUH. MacanaH, riacTuHanap cyibdariaHud Kojaau,
sbHU PbSO4 Ty3mapuHUHT 3puMaliural HUpUK KpUCcTauIlapu Xocui Oyiaau.

Jlemak, paspsia skapaCHUHUHT TYyTaJUIAaHUIIMHM KyWujgard Oenruiap opKaiu
OWJIMII MYMKUH:

a) aKKyMYJISITOp KYyWIAHUIIMHUHT MabJiyM YEKJIaHTaH KuWMaTrada KamauuIiu,
macanas 2,11 B gan 1,75 B raua;

0) SIEKTPONUT 3UWIMTHHUHT OCJITMIaHTaH SHI KUYMK KUWMaTradya KaMauuilu,
3 3
macamad 1,25 -10 kr/m™ man 1,09 -10 kr/m™ rauga.

Pa3psn 3amkupu y3wiraHjadH CYHT aKKyMYJISATOPHUHT KyWIaHWIIW OupaaHura
aKTHMB KapIIWINK R) 1a Ky4JIaHWIIHUHT nacainm xkuiimata [,R) ra opraam ("a-e"
kecmacu). CyHrpa, nuddys3us xucoOura, akTUB MAaCCaHUHI FOBaKJIapUIarud Ba
YMYMHUM MAMIIIATH 3JIEKTPOJIMTHUHT KOHIIEHTPALMACH TEHrjama Oouuiaiiu.
Harmxkana xyunanumm U, Oup Tekncna axkymysstopHuHr OIOK kuiimaTtnraya
kyTapunaau ("e-x" kecmacu). By XxoaucaHu akkyMyJISsTOpHUHT "nam onumu" 1e0
aTanaaud Ba y amaiauéTAa KaTTa axamusaTra sra. MacanaH, CTapTEpHHM KailTa
ylaniad ojaaud kamuaa 1 MunyT taHadyc kunub, akkymyssitopra "nam" Oepuiin
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TaBcud KwinHaad. by "mam"

BaKTHJa OJCKTPOJIUTHHUHI INUIACTHUHA OJIAN
KaTjJiaMJiapu omIan YMYMI/Iﬁ XaXKMIaru 3HUYJIMTH 6I/Ip MYHYa TCHIUIAIIAAHW Ba

akkymyasatopauHr JFOK Ba KyBBat omaau.

AKKymMyaamopHunz 3apaoaanut maecugnomacu. 3apsIaHuUII
TaBCU(PHOMACH, AKKyMYJIATOp HOMHMHAN CcUFUMUHUHT 0,05 KucmMura TeHr Ba
KUiiMaTH y3rapmac Oyaran Tok OuiaH 3apsi KWIMHranjaa onvHaau (20-pacm)

AKKYMYJISITOPHH ~ 3apsijl  KWJIUII,
KUiIMaTH y3rapMac TOK OWJIaH amaira
OIIUpUJI-TAaHIUTU  cababiu,  aKTUB
MaCCaHUHT FOBaK-Japuaa, BaKT
Oupnuru wuuaa, OUp Xwi MHK-I0pJa
cynbdar xkucimora H,SO, axpanub

Ewamoig sz 1ox

yuKagu Ba CyB rotunanu. Hartumxana

AIEK-TPOJIUT 3UYUJIUTH Ba YHTa OOFIHK

oynran JIOK TYFPU  YUBHKIH BT

KOHYHUAT OVitmua Yycub Oopaau
(B3uumuk 1,09 - 10 kr/M> man 1,25 - 10
Kr/M™ raga, JIOK »sca 1,95 B nan
2,11 B raua). 3apsannam >xapaéHu

20-pacm. AKKYMYJISTOPHUHT
3apsiIJIaHUIl TaBCU(HOMACH.

OoluTaHrana, KyWJIaHUII -U,
OupIaHura akKyMyJSTOPDHUHT  aKTHB
Kapumwiura Ry 71a  KywlaHUII
MacaMuilura TEHI KuUKWMaTra, SbHHU
LRy rta omamu ("a-0" kecmach).
3apsutamn - kapa€HUHUHT  OyHJaH
KEWMHHT U

kucmuaa ("0-B" kecMacH) KywIaHUII Te3, JIGKHUH paBOH omagu. by, akTus
MAaCCaHUHT FOBAaKJIapUJIard AEKTPOJIUT 3UWIUTH YMYMHUM HAUIIIarura HucOaTaH
omn6 Oopuim, HaTwkana, Kyromanum OKOK xocun Oynuiim Ba yHMHT Ycub
Oopumu Owradn Oornuk. by jkapaéH, macTuHa FoBakjIapuaa XOCHJI OyiaraH
cynab(dar KUCIOTa MUKAOPH OWIaH YMYyMHUH HIWIIAArd 3JEKTPOJIUTra KYIIUIUO
KeTaéTraH Kuciora MHKIopu auddy3us xucoOura MyBO3aHaTra KeaMmaryHda
naBoM dtanu ("B" HyKTa).

3apsiann xKapaéHUHUHT KeMUHTH KucMu ("B-T" KecMacu) KyWwIaHHIIN CEKWH Ba
PaBOH OIIUIIKM OWiIaH TaBcU(IaHAIU, YYHKH SJEKTPOJIMT 3UUIUTH OIIMINKA OWIIaH
yHTra Moc paBulja akkymynstopHuHr JHOK xam opragu. 3apsmiiamn TJaBpUHUHT
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Oy xkucmuaa Kytonanum OKOK ¥y3rapmaiinu, 4yHKH IIacTHMHA FOBaKJIapulard Ba
YMYMUM UIAIIAATH 3JEKTPOIUT 3UWIMKIAPUHUHT (hapKu Y3rapmManan.

3apsnant xapa€HUHUHT OXUPHIa aKTUB MaccaHWHT kym KucmMu PBO, Ba PB ra
alTlaHaM, IIYHWHT YYYyH IUIACTHHAJApJaH axpaiaud dukaéTraH KUCIOPOJ Ba
BOJOPOJT HMOHJIAPWHUHT OMp KUCMHU PEakIusAra KHPUIIMaWIu, pa3psajaHaad Ba
XaBo Tydakyamapu Tap3ujaa TallKapura 4Yhka Oommiaiau. By, aIeKTpoauTHH
"kaiiHam'" TacaBBYpMHHM OCpaayd Ba 3apsjjiaml TyraéTraHJIUTHHUHT OEITHCHIUD.
a3 axpanmn® YWKUIIM, aKKyMyJsiTop Kywianwmu 2,4 B ra sKuHIamrasma
oommananu ("r" HyKTacH).

3apsiuiail BakTUAa aKKyMYJSITOp KUCKHWIApUIard KywiaHuIl Kyiuaara udosa
OpKajiy aHUKJIaHAIU:

U =E+LRy+LR,

AKKYMYJSITOpHUHT Kyuilanumu 2,7 B ra erranpma, 3apsjiam Tyragau, nae0
xucobOjiaHca Oynanu, JEKMH aKTUB Macca sHaja TYJIapoK TUKIAHUIIUHU
TabMMHJIAII MaKcaJuaa 3apsjiail >Kapa€Hu SJIEKTPOIUT MIITWIIA0 "KaitHarn"
mapoutuaa sHa 2 coar jgaBoMm oSTtupunaan ("a-e" kecmacu). by naBpna
ANEKTPOJIUTHUHT 3UWINTH Ba aKKyMYJISSTOPHUHT KY4YJIaHUIIW Y3rapMauu.

Mynnaii  kuaub, aKKyMYJSTOPHHHI —3aps[jlaHuIl  Kapa€HU TyrajJIaHUII
Oenrunapu Kyiiuaaruinapaad noopar:

a) KyWwIaHHII Ba 3JEKTPOJIUT 3UWINTH YCUILJaH TyXTalau Ba 2 coar 1aBOMHUJA
y3rapMmamnau;

0) SNEKTPOIUTAAH Ta3 aXpanubd yuka OonuIaliIu, SbHH Yy "KalHaaun'".

3apannam 3aHXUpHU Y3WITaHAAH CYHT, aKKyMYJISTOPHUHT Kywianumu - U,
OupIaHura axKTUB KapIIWIMK R Ja Ky4WIaHWUIITHUHT Kamahumu kuimatu LR,
nacasinu ("e-k" kecmacu). byHmaH KeWWH, aKKyMyJsTOp IJIACTUHAJIAPUHUHT
FOBAKJIAPUJATH DJIEKTPOJIUT 3UWIUTH OWJIaH yMYMHUHA HWIUIIAArd SIEKTPOIUT
3uwiIura Aug@y3ust TabCUpHUIa acTa TEHIVIAIIMIIK HaTikacuaa Kytonanum 0K
E, iyxona Oouutaiayn Ba Kywianum U, akkymyistopHuHr OIOK £, kuiimaturaua
acta-cekuH Kamasiau (k-3 "kecMach).

AKKYMYJSTOPJAPHUHI BOJbT-amnep TaBcugHomacHu. /[BUrarenHu wuira
TYIIMPUII ~ TU-3UMMHM  JIOMMXanamijga Ba  XucoOjamjaa  akKyMyJsiTop
OaTapesCUHMHI  BOJIbT-aMIlep  TaB-CH(HOMACHM MYXUM  axaMusiTra ora.
AKKyMYJATOPHUHI BOJIbT-aMnep TaBcudpuomacu aed, paspsan Kyuianumu U,
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HM paspsal TOKH [, ra Oorymknurura aWrunanu (21-pacm). AKKyMyJIATOPHHHT
BOJIbT-aMIlep TaBCU(HOMACU Taxkpuba €KUM  paspsyUIaHUIIHUHT  Oepui-raH
mapTiiapyu acocuja, XucoOmnam iynu OwnaH onuHaau. Bonbr-ammep TaBcugHO-
MAaCHHUHI aCOCHUU KHUCMH JESpJIM TYFPU UMU3UKIM KOHYHMST OYiinda Y3rapanu,
JIEKUH pa3psaHUHT OONUIAaHMIINAA Ba OXUPUJA aKKyMYJISTOpJa coaup Oynaauran
KyTOJIaHUII >Kapa€Hiapy TabCUpHUAAa TaBCU(GHOMA 3TPU YM3UK KYPUHMILIWIA 3ra
Oynanu.

CrapTep peXKHMHIArd pa3psii TOKIAPWHWHT KHHUMAaTH acoCaH BOJIBT-aMIIep
TaBCU(PHOMAHWHT TYFPU YU3HKJIM KUCMUA OYIraHiura cabaldiiv, ABUTATEIIApHA
WIITa TYIIMPUIT TU3MMHUHU XUCOOJAIIIa, STPH YHM3UKIM KHCMH TYFpHJIaHTaH
taBcupHOMamaH Qoiinananwiaad. ByHUHT ydyH BOJIBT-aMIlep TaBCU(DHOMAaHWHT
TYFPU YM3UKJIM KHUCMHHHM Ky4YIaHHUII Ba TOK VKJIapu OWJaH KECHINTyHYa MKKajia
TOMOHTa JIaBOM JTTUPWIAIU. By TYFpu 4YM3UMKHHM KOOpAWHATa YKjiIapu OwiaH
KECHUIIraH HyKTacujaa OOLUIaHFMY paspsAagaHuml KydiaaHumu Ups, Ba KHCKa
TYyTallyB TOKU [, Ta MOC KeJaJuraH KecMajuap axparwiaau. by UKku HyKrajaH
YTKa3WiraH TYFPU UYW3HK aKKYMYJSITODHUHT  TYFPWIAHTaH  BOJIBT-aMIICp
taBcuPHOMAcCHHM  UBOAUTAUIN. AKKYMYJISATOPDHHHT  BOJbT-aMIlep TaBCHU(HO-
MaCHHH OJIMII YUYyH KyWHaaru xucoonam ycayouaan ¢poiganaHuiam.

bonutanruy paspsananui Kydianuiu Uy, Hu XucoOnam noaacu:

Us, =m (2,02 + 0,00136 t, - 0,001 /1)

by epnma, m - Oarapesgaru akKyMmyjisTopiap COHHM; ¢, - DIJIEKTPOJIUT
0
temneparypacu, C; /[, - akkyMyJISTOPHUHT pa3psUIaHTaHIINK JAapaxacH, %.
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21-pacMm. AKKyMyJSITOp 6aTapesslapuHUHT BOJIbT-aMIIep TaBCU(PHOMACH.
(I, = const, [T,= 0, t,= +40...-40° C)

BonbT-amnep TaBcudHOMaHM IIAPTIM paBUIIa YM3UKIW 11e0 KaOyn
KWIMHTaHJIUTUHU 3bTHOOpra OJIMHCA Ba YHUHI Xed Oyiamaca OuTTa HyKTaCHHHUHT
kuiimat  (U,[;) Mabaym Oyica, akKyMyJIATOPHUHI KHCKa TYTAlIUII TOKHU
Kyhinnaru udoa épaamMmuia aHUKIaHATIN

Xap-Xuwl CUFUMIIM, JIEKMH Oup Viadyamiid IUlacTHHAJIApAaH TallKWI TOMraH
AKKyMYJISITOPJIAPHUHT BOJbT-aMIEp TaBCU(HOMANIAPUHU TaxJIMI KWIWLI YYVYH,
Outra MycOar mjacTUHara TYFpU KelaJAuraH KUCKa TyTallyB TOKM [, KyJjai
KYpcaTKuyaup Ba y Kyiuaaru udoja opkajid XUCOOTaHUIIIN MYMKUH

by epma, n. - akkymynarop OarapescMHUHr Outra OaHKacuaaru mycOat
IUTACTUHAJIAP COHU.

AKKYMYJISITODHUHT BOJIBT-aMIlep TaBCU(PHOMAcH YHUHT HMYKH KapIIWIUTHra
OOFJIMK Ba JIeMaK, WYKU KAPUIWIMKra TabCUp KWIYBUM Oapya oMMIUIapra Xam
OOFNMMK OYnmagu. OJNEKTPOJIUT TeMIEpaTypacHUHU NacaluiiM, pas3psIaHTaHIuK
JapakaCUHUHT OIIMIIM - aKKyMYJSTOp WYKM KAPUIIMIMTMHUHT Ba BOJBT-aMIIEp
TaBCU(PHOMACUHHUHT abclycca YKura ofuil OypyaruHu OIIMpaad, S’bHU OUp XU
KMiiMaTra sra OViran pa3psj TOKUra TYFpu KejlaJurad Ky4IaHHII KaMasian.

Haszopam casonnapu:

1. AKKyMYJISTOPHUHT 3JIEKTP IOPUTYBUM KYYHUHU TabpUIaHT

2. AKKyMYJISSTOPHUHT WYKH KapIIWINTa KaHJail oMuiapra OOrinK?

3. Kyrb6nanum ned kanai »apa€ura alTuiaau Ba y Ka4oH conup Oynanu?

4. Pa3psi TOKM Ba DJIEKTPOJIUT TEeMIEpaTypacu CUFUMra KaHJail Tabcup
Kypcatagu?

. AKKYMYJISITOPHUHT pa3psiAJIaHUIT TAaBCU(PHOMACUHH U30XJIaHT

9]
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6. AKKYMYJIHTOPHI/IHI‘ 3apAdJIaHAIIIL TaBCI/I(l)HOMaCI/IHI/I HN30XJIaHT
7. AKKYMYJIHTOPHI/IHI‘ BOJIbT-aMIICD TaBCI/I(I)HOMaCI/IHI/I HN30XJIaHT

Mamspy3a Ne 7 ( 2 coat )

Manbpy3a MaB3ycu: DJIEKTp TAbMUHOT TH3UMHU AKKYMYJISTOpJIAp
OaTapesicu(naBoMu)

Masbpy3sa pexacu:

1. T'enepaTop Ba akKyMYJISITOPHUHT OMprajivk/a UlularaHaaru TaBcupHoMacu

2. AxkkymynsTopiaap 6aTapesiCHHUHT aCOCUN HOCO3JIUKIIapU

3. AKKymynaTopiiap 6aTapesCUHUHT 3apsij KWW YCyIIapu

4. Y3J19VYaBTo aBTOMOOMIUIIapUTa YpHATUIITaH aKKyMYJIATOPJIApHU
WIUIATUIIHUHT Y3Ura X0¢ TOMOHJIapH

Tasinu c¢y3 Ba wmOoOpaJjap: OKIaMa TOKH, pa3psIjiaHULI, 3apsIaHull,
IUIACTHHAJIAPHU CYJIb(GaTIaHUIIN, MEbEPUAAH OPTUK pa3psUIaHMILI, KOPpPO3Us Ba
EMUPHWIKILI, 3apsajanl TOKM, TOK y3rapmac OViranja 3apsii KWJIUII, Ky4dJaHUII
y3rapmac OVynranma 3apsa Kwidil, uMmmyiase ycyiu, RC-xypcatkuu, CCA-
KypCaTKh4

I'enepaTop Ba akkymyJasaTop OaTapesiCAHUHI OHPrajuKia HWHLIALIA.
ABTOMOOWJIIa TE€HEpATOp Ba AaKKyMmyJsaTop Oartapescu Oup-Oupura mnapasneln
ynaHuO, OMpranukaa WOUTaiau. DIEKTp DHEPTUSHUHT aBTOMOOWJIIArd acocuit
MaHOau reHepaTop OYiIub, y XxamMMa HUCTEhMOIYMIIAPHUA TOK OWJIaH TabMUHIANIN
Ba  aKKyMYISITOpHM  3apsjanaiau.  [IBurarens — wmutamaérranaa, — XaMma
HCTEBMOJTYMIIapra TOKHU aKKyMYJIsITOp Oatapescu Oepa-
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nd. JIBUTaTETHWHT alJIaHULILIAP

qacTo-Tacu 1acT 6SJ7HF3HI[3,
ErP I
,-L;l i I€HEPATOPHUHT aBXK  OJIAMpPraH
bt

KyBBA4T HUCTCBMOJI-HWIapra

KMH. by Xxoima, akKymymisTop

&

Ter ,Fm 3
+ Keparujad KaM OYIMIIM MyM-
Ny

. I"J
AS 3
L I 1 f
o I == reHepa-top OWiaH Ouprajiukaa

uniadb, yHra €pmam Oepaau Ba

I—Bl

d eTUIIMaETTan KYB-BaTHU
Komtanau.I' eHepaTtopHUHT  akKy-
mynarop — Oarapescu  Ounad

22-pacM. I'eHepaTOpHMHI aKKyMyJasTop OWPTalK[a MIIA CXemacH 22-

GaTapescu OwiaH Oupraaumkna uuptam pacMmpia Oepui-rad. I'eHeparop Ba
CXEMACH. aAKKyMYJISTOP OaTa-pesiCHHUHT

Ooupranukaa HIIIIAIII TaB-
cuHOMACH, JABUTATEIHUHT WII
peXU-Mura Ba reHeparopra
TYHIAETraH IOKJIa-Ma KUHMaTHUra
OOFJIHK. TaBcudHoma-Hu,
IOKJIaMara OOFJIMK XOJIJIa TaXJIWJI
KWINII Yy4yH, TpaduK yCYIHU
KYJIal

Makcaara MyBoQUK OYynanu. ByHUHT y4yyH, TE€HEpaTOpPHUHI alJaHUILIAP
gacToTacu Yy3rapmac Oynrangaru (n = const) Tamku taBcudromacu - U, = f (1)
OmnaH akKyMyns-Top OarapescuHuHT paspsan - Us; = f (I5,) Ba 3apan - Us = f (I5,)
tTaBcuHOManapu Oupra-nukaa kypunaau (23-pacm). ['enepaTopHUHT TOKH (pakat
MycOaT, aKKyMyJISITOp TOKH 3ca, XxaM MycOatr (3apsii TOKH), Xam MaH(puii (pa3ps
TOKM ) KUAMATra sra OYJIuiIm MyMKHH.

VY0BuUM cuMiiap KapIIMJIMTHUHKA XUcoOra ojiMaraHjia, TeHepaTop Ba aKKyMYJISITOP
OaTapesICHHUHT KUCKUYWIapHUAaru KywiaHuIIap KAHMaTUHU TeHT 1e0 xucobiacak
Oynanau, sbHU: U.=U;

by xonmna, Oupranvkaa unuraérrad TeHepaTop Ba aKKyMYJISTOPHUHT Xap KaHjan
UM PESKUMH, YJIAPHUHT TaBCU(HOMACHHHM KeCHO yTraH Ba MyaHsH KydJIaHHIITa
MOC KeJIaJIuTaH TYFPU YM3UK OujiaH OenruiaHaIu.
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Fep a Ire 53

23-pacm. ['enepaTop Ba akKyMyJsiTOp OaTapesiCHHUHT Oupraaiukia
UIUIaraHjaru TaBcupHomacu

YMYMI/Iﬁ XO0Jiaa, recaeparop nIniao YUKKAdH TOK UCTCBMOJIYNIIAPHH TabMHUHJIAIIT'a
Ba AKKYMYJIATOPHU 3apiaajiamira KeTaau

I.=1o + Lo ,

by epna, [, - rokama TOKH.

FOxnama TOKMHMHT KMIIMaTHra Kypa, TeHepaTop Ba aKKyMyJsiTop OaTapes

CUHUHI OMprajlvkaa MIUlaluaa, KyWujaard y3ura Xoc XoJulap MaBxXyJ OYIuIiu
MYMKUH.

1. FOxnama toku uyK, spHU 1, = (. By xonna, reHeparop unuiad YuKKaH xaMmma
TOK aKKyMYJISITOPHU 3apsjiamira ketaau (1 Hykra):

]2 = 163
I'enepaTop Ba pocTiaaHyBYd Ky4JaHHUILIAp KMUMATh TEHT, U, = Uypem.

2. I'eneparopra KUCMaH IOKJIamMa yJIaHAJIH, JIEKHH T€HEPATOP Ba POCTIAHYBUYU
KyWwIaHMIUIAD TeHrIuru caknad xomumHamu: U, = Uy, . by Xonma, reneparop
unuiad YMKKaH TOK MCTEhMOJNYWIApPHU TabMUHJIAIITA Ba aKKyMYJISTOPHU
3apsiaiira capdiaanany (2 HykTa):

]2 :]63 +IIO
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3. 'eneparopra yjaHral lokjiamMa KuUWMaTH OLIUpUIaau. |'e€HepaTOpHUHT
KYUYJIaHHIIM POCTIAHYBYM KYyWIaHUIIJAH KaM, JeKkuH akkymyistop DHOK nan
katra Oymamu, £ < U, < U,y by Xonma, remepatop uimnab 4YMKKaH TOK
MCTebMOJYIIIApTra Ba aKKyMYJSITOPHU 3apsjjamra Ketaau (3 HyKTa), JICKUH

3apsdaa TOKH KaMasJaun:
[e = 163 + IIO

4. JOxnama TOKM KUKMATH SHA OIIMPWIAAM Ba TE€HEPATOPHUHI Ky4YJAHWIIU
akkymyssatopauar OIOK ra tenr xom: U, = E; ro3ara kenaau. by Baszustaa,
reHepaTop unuiad YMKKAaH TOKHMHI XaMMacu (akar HCTebMOTYMIAPHU
TabMHHJIAIITA capdiananu (4 HyKTa):

L=1,, Iz=20

5. IOkiama TOKM KMHMATH $HaJa OWMPWIAAU Ba TEHEPATOP KyWIAHUIIU
akkymysistopauar JHOK nan xkam 6ynu6 Koiuin X0Jau ro3ara kenamau, sibHu U, <
E; . DbyHmail BasusaTAa, aKKyMYJISATOp TeHepaTop OwiaH Oupraiukiaa
UCTEBMOIYWIAPHU TOK OMJIaH TabMUHIANRIH (5 HYKTA).

L, =1, + I,

Arap ynoBYM cuUMIAp KapIIWIMTHAArd KYWIAHWITHUHT TAcalMIIy XucoOra
ONMHCa, IOKJIaMa TOK KUHUMaTH OPTHINM OWIaH TeHEPaTOPHUHT KYyWIAHUIITU
Kamaiind Oopanu Ba 0y U. > E; Oynranjga xam akKyMyJsSTOPHHM pa3psijiaHUINTra
onu6 kenwmu MyMKuH. lIyHMHT ydyH, aBTOMOOWIJIApHM HMIUIATHIN KapaéHUIa
yIOBYM CHMJIAp Ba YJIApHU KHUCKUWIAPWHU aXBOJMHHU JOMMO Ha30paT KUIHO

TypHUIL 3apyp.

['eHepaTOpHUHT POCTIAHYBYM KYWIAHHMIIM KUHAMATHHU Y3rapTHUPUIL XHCOOUTa
AKKyMYJIITOPHUHT 3apsAJ TOKWHH OIIMPUIN  EKM  KaMaUTUPHUIL MYMKHH.
PocTnanyBuM KywIaHMIIHUHT KHMMaTH OIIMPHIICA, TE€HEPATOPHUHI TAaIKU
TaBcUPHOMACH IOKOpUTa KyTapuiaau Ba Oy, | HyKranu YHrra  cypu0
AKKYMYJISITOPHUHT 3apsiJialll  TOKM OpTUIIMra onud Kenagu. PoctinanyBuu
KywlaHuII Kamaiica, | HyKTa 4yanra cypuiagy Ba 3apsiuiail TOKH XaM KaMasiiy.

AKKYMYJISITOPHUHT WYKH KapIIWJIMTHHU OIIUPYBYM OMIILUIAP (JIEKTPOJUTHUHT
TeMIEpaTypacUHU TaCAluIM, pa3psAyaHTaHIuK JapaKaCMHUHT OpTHUILM Ba
X0Ka30) XaM 3apsijiail TOKMHUA KaMmaluiura oiaud Kemaaw, 4YyHKA Oy XoJijaa
3apsi TaBcu(HOMACH OpJIMHATA YKUTa HUCOATaH KUSPOK y3rapaju.

IOKOpI/IIIa KCIITUPHUJIITAH, ABTOMOOMJIHM HMKKHTA QJICKTPp TOK MaHOAWMHUHT
6I/IpI‘aJII/IKIIa niujiam TaBCI/I(l)HOMaCI/IHI/IHF TaxXJININ ITYHHU KypcaTaI[I/IKI/I,
AKKyMYJpITOpaa TyHHaHFaH OQHCPTUAHN HCTCBHbMOJIYUIIapra 6CpI/IIH Ba I'CHCPATOP
34apyp 3apAajialll TOKMHH TabMHUHIIAdaH XOJUJIapaa, cap(b KWIWHI'aH SHCPIrusaHH
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TUKJIAUl PEeXUMIIAPH MaBXyd OYnaau. AKKYMYISTOpP SHEPTUSCHUHUHI THUKIIAII
TE3JIMTH  IOKJaMa TOKMHUHI KUHMaTUra Ba TEHEPATOPHUHI aljlaHUIUIAp
yactortacura Oornukaup. by VypuHga myHu anoxuja TabKUIJIAIl 3apypKu,
aBTOMOOWJITA YpHATUITaH T€HEPAaTOPHUHT KyBBAaTH, AaKKYMYJISITOP pa3psij BaKTUIa
capuaraH DSHEPrUsACHHM 3apsjJialll BaKTHAA Tyda KOIUIAIIKA IIAPT, SIbHU
aKKyMYJISITOPHUHT MycOart 3aps] OanaHCcH TAabMUHJIAHUIINA KEPAK.

By mapTHH 6a>1<apmu Y4YH 3apyp 65'7J'II‘8,H reHeparop KyBBaTu:
P e = UH : [e max

by epna, U, - Homunan kywianui (14 €ku 24 B); L. ., - TEHEpaTOPHUHT 3apyp
OynraH MakCUMall TOKH.

I, mex HUHT KHMMaTH HCTEbMOJTYHWIAP COHM Ba ABTOMOOWJIHUHI XapakaT
pexumura Oofiauk. EHrun aBromoOumiap ydyH L e = 1,15 I, , 10K
aBromMoOwiapu  yuyH 3ca I, = 1,25 [, taBcusa kunuHanu. by epma [,
T€HEPATOPHUHT KYWHJAru Wil pexumMiiapu Oyinda XucoOJIaHTaH IOKJIaMa TOKHU
KUUMaTH:

- KUIIIJIa, KeYacH IIaxap/iaH TallKapuaard NoxKyJyajgard xapakar;

- KUIIJ1a, KyHAY3HU [IaXapJaH TallKapuaard NoxXKyJyajgard xapakar;
- KUIIIJIa, KeYacH Iaxap KyJyajaapuaard xapakar;

- KUIIJIa, KyHAY34 [Iaxap KyJajgapujaard xapakar.

P. Ba L ,, xuilmMaTiapu acocujaa MyaisiH Typaaru reHepaTtop Ba y3aTMa TaHjial
onmuHaau. TaHmaHraH TreHepaTop TaBCU(PHOMACHHM KHIIJIA, Ke4acu IIaxap
KydajapuJa XapakaT KWIMII [IAPOUTUTa MOC KEJIUIIMHU TEKIIUPUII MaKCaauia
3apsia OanaHcu XUcoOIaHaIu.

KypromuH-kucjoTanm aKKyMyJATOPJAPHUHI AaCOCHI HOCO3JIMKJIAPH.
AKKKyMYJIATOp-JTapHUHT XH3MaT MYJIJAaTH acocaH YJApHUHI WOUIATHII IIapT-
IapouTIIapura, yiapra KypcaTHiIaJuraH TEXHUKaBUN TaaOupJIapHUHT cudatu Ba
Y3 BakTHAa YTKa3WJIUIIUTa OOFIHMK OYyiaau. AKKyMYJIATOPJIApHU WIUIATHUIIHUHT
OeJTMIaHraH XamMMa KoWJajapy puos KWIMHraHga, ynap 4-5 Hwiraya xusmar
KYpCaTUIIN MYMKHH.

AKKYyMYJISTOpJIApPHA HIIJAH YHKUIIMHUHT acoCUi cababiapu KyduaaruiapaaH
nbopar:
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- IJIacTUHANAp cyJib(aTiaHud KOIUIIH ;
- MeBEPUIAH OPTHUK Y3-Y3UaAaH pa3ps OYIUIIY ;
- IUTACTUHAIAPUHY €MUPWIHIIH Ba KAMUIITNO KETUIIIH.

Ihacmunanap cynvhamnanué Koauuwiu. IOkopuna kypcaTuirasuex,
aKKyMYJISTOp paspsi BakKTuga coaup Oynaauran KUMEBUM  Kapa€Hiap
HaTWXKacuaa, IUlacTuHanmapaaru aktuB wmacca (PbO, Ba Pb) PbSO, Ty3ura
allmaHanu Ba y Te3 3pyBYaH, MUKPOCKOMHUK KpUCTaUIap KYpUHUIIMAA OYnaau.
3apsannam Baktuga sca PbSO4 kpucrtamnapu spuiiin Ba 3JEKTPOJIUT HMOHJIAPU
Owran peakuus kupumud ssHa PbO, Ba Pb ra aitmanaam. JlekuH,
AKKyMYJIITOPHA ~ MabJIyM  MyAaartra  paspsjJlaHraH  XoJia  KOJIIMPCAK,
miactuHanapaaru PbSO4 anexktponutaa spuii Oouwaiiau. by skapaéH snexkTpoauT
PbSO, ty3ura tyiimarynua naBom d3Taga. lllyHnaH KeWWH, SJIEKTPOIUTHUHT
TYHUMHraH 3puTMacuJaH racTuHa to3anapura PbSOs Ty3uHUHT HHMpUK Ba Kyna
XaM JpUIIM KUHUH OYnraH kpuctamiapu ytupa ooumaiau. by, PbSO4 Ty3ununr
KaiiTa KpUCTaJJIaHUII XOAMCACH, IJIACTUHATIAPHUHT CyJab(aTIaHu0 KoJaumu j1e0
IOpUTWIIAA Ba y AaKKyMYJATOpJapHM XKyJa Te3 WIIJAaH YWKapaauraH >KUIJIAN
HOCO3JIUKJIapJaH OupH XUCOOIaHaIH.

[Tnactunanap cynbdarianu® Koiauimu Hatwkacuaa PbSO, Ty3uHUHT HUpPUK,
SpUMalUraH  KpHUCTaulapu IUIAaCTUHAJApHUHI  03acUJard Maijla FOBaK
TEIIMKYAJIapHU KOIUIabd oJlaii Ba DJEKTPOJMTHU aKTUB MACCAHUHT HWYKHU
KaTJiamyiapura yTurura uyn kyimaiiau. Hatwkana, akTUB MacCaHUHT OUpP KUCMHU
KUMEBUHN peakiusiga UIITHUPOK KUIMANAN Ba aKKYMYJISITOPHUHT CUFUMM KaMasiJiy.
[nactunHanapu cynbdaTinaHu® KoJraH akKKyMyJISATOPHU 3apsjjiarasja, YHUHT
KYWIaHUIIM Ba DJEKTPOJIUT TeMIepaTypacu HOTAOMUN paBHIlIa Te3 OPTaH,
aeKTposiuT "KakHait" Oouuiaiau. JIekuH, SIEKTPOIUMTHUHT 3UWIMTA HUcOATaH
kam omaau. [InactuHanapu cynbdariaHuO KoJraH aKKyMyJISTOPJIapHUHT CUFUMU
KaMaWraHiaura cababiu, KyJa Te3 paspsjiaHaau. by aliHUKca, aKKyMyJsITOp
KaTTa TOK OWJaH pas3psia KWIMHTAHAa, SIbHU CTapTep peXUMHIA SIKKOJI Ky3ra
tanuianaau.CynbdaTianrad IuiacTUHAJAp OKUII Tycra KHpaau Ba y3Ura Xoc OK
JOFJIap OWIIaH KOIUIaHA !,

CynbdaTiaHUIIHUHT sSiHA Oup cababu, aKKyMyJsATOpJIard SJIEKTPOIHUT CaTXu
OeJrMiIaHraH MebEpJaH Mmacan® KeTUIIM Ba IJIACTUHAJIAPHUHT IOKOPH KHUCMU
oumnn6 Komumuaup. Ounnud Koiaran MaHpuil MiIacTUHaIApIard FOBaK KYpFroUIuH
XaBO OWJIaH peakuusira KUpuiuo, yHaa Kypromus ruapookcuan Pb(OH), xocun
oynau:

Pb+H2SO4 +2H20=Pb(01‘[)2 +H2SO4 +2H
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Mauduii mnactuHaNapaa Xocua  OyiraH Pb(OH), , akkymynartopaaru
ANEKTPOIUTHUHT YalKaIuO caypallld Ba aKTUB Maccajard Kanmwulspiiap opKalid
kenaguradn H,SO, Ounan kuMEBHMIM peaknusra KUPUIIUO, IUIACTUHATAPHUHT
oumnud® kosraH Kucmuaa PbSO, Ty3uMHMHr WHUpUK, 3pUIIM KUWHUH OYirax
KPUCTAJNIAPUHU XOCUJI KWJIaJH, S'bHU IUIACTUHAJAPHUHT OYMIMO KOJTraH KUCMU
cyJbdaTiaHud Kojaaau:

Pb(O[‘[)g + H2S04 = PbS04 + 2H20

AKKyMYJISTOpJIApHA MEBEPHUIAH TalIKapyd KaTTa TOK OWJIAH pa3psjl KWJIHII
(MacayiaH, YpUHCHU3 paBHINA CTAPTEPHHU KYI HMIUIATHIN), SJICKTPOIUT 3UWINTHHU
OcJITMIIaHTaH KUHMaTJAaH OPTHK OYJaraH Xojja WIIATHII XaM IIacTH-HaJapHU
cyJib(aTiIaHUIIUTra 010 KeIaau.

AKKYyMYJSTOpJIApHUHT  cydbdariaHMO  KOJraH  IUIACTUHAJIApUHM  MII
KOOWJIMSTUHM THUKIAIl Y4yH, KuiMatu - curuMuHMHr 0,05 KucMujgaH katra
GynMaraH TOK OWiaH, >IeKTpoiuT 3udmury 1,11- 10 kr/mM’ 1aH 1oKopH OyaMaran
XoJnaa, kamuaa 3-4 mapTa paspsa-3apsj aManauHu OakKapuill TaBCUsl KUJIWHAIIU.
Kyunu cynbdatinanran miacTuHaniap KaiTa THKIaHMAN .

Mevépuoan opmuk y3-y3uoan pa3paoianuuwi. AKKyMynsTOpJIapHU UIILIATUIN Ba
y30K cakJail >kapaéHuaa xap OUp aKKyMyJsaTOp, VYHra TallKu UCTEbMOIYUIAP
yJlaHMaraH XoJjja Xam, CEKUH-acTa pas3psijiaHuO, Y3 CUFUMHHUHT OUp KHUCMUHU
nykoramu. by - akkymynstop V3-y3unmaH paspsuiaHuIl Xogaucacu OYiubd, YHUHT
MyKappap paBullfa COAUp OYIMIIUIra akTUB Macca Ba DJIEKTPOJIUT Tapkubuaa &t
apaiammanap, acocaH Metaiap Oopiuru cabad Oynmagu. Ynap riacThHaIaru
Mojdanap OujaH TaldbBaHUK O KypTiap Xocwi KWiIaad Ba  HaTHXKaja
aKKyMyJISITOpJia V3-Y3uaaH pa3psyiaHuil kapa€Hu cogup Oyna Oomuiaiu.
XycycaH, SHTH, TyJla 3apsyUIaHTaH aKKyMYJSTOp, 3JEKTPOJUT TeMIIepaTypacu
+20...25 °C 6yaran xonaa cakaaHranga, OupuHun 14 KyHga TaGuuil paBumaa y3-
y3unan paspsiaHuin  xucooura curuMuHUHT 10% ravya kamaiumum JlaBnat
CTaHJapTH TOMOHUAAH MY KYyWIaau Ba HOpMas X0JI XUCcOoOIaHaIu.

Arap ¥3-y3unaH paspsAIJIaHUII HAaTHXKAcWla, aKKyMyJsATOp CUFMMH IOKOpH[Ia
KEeJNTUPWITaH KuiiMaTaaH Kamaiiu® kerca, Oy, aKKyMyJsTopAa HOCO3JIHUK
OOpJIMIMHU, SBPHU MEBEPUAAH OPTHK VY3-Y3UJaH paspsUIaHMIl Kapa€HU COIUP
OYnaéTranauruHu OeNruCUanp.

AKKYyMyJATOp MEBEPUIIAH OPTUK Y3-Y3UJaH pa3psAIJIAaHUIIMHUHT  aCcOCUM
cababnapu KyhujarwiapiaaH uOOpaT: akKKyMyJsaTOp KONKOFM YCTHra TYKWUITaH
ANEKTPOIUT Ba KUP, YAHT OpPKaIu KyTO KYJIOKJIapu Opacujard TyTallyB; aKTHB
MAaCCaHMHI TYKWIMIIM HATHXKAacHJla, XOCWJI OYIraH uykMa OpKalld Xap-XHil
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KyTONM IUIAaCTMHAJIAPHUHI ¥3apo TYyTallyBH; OJJIEKTPOJIUT €T apanammManiap,
allHMKca MeTajulap Ba yJapHUHI Typid OKCHUAJIapu OuiaH HIOCIaHMILY,
yIapHU 3apsij BakTuAa MaHQuil MmiacTuHara YTUpuO Koiaub, y epAaru foBak
KypromuH - Pb Omnan kyn coHnM Maiga TalbBaHHK XKy(pTiaap XOCWI KWIUIIHA Ba
HaTWXKazaa "mapasut" TOK 3aHXKUPJIAPUHUHT Maigo OYIumm.

AKKYMYJISITOp MEBEPUIAH OPTUK V3-Y3UJIaH pa3ps OYIUIINHA OJITUHUA OJIUIIHU
Oupma”-Oup Mynu, yaapHU HWIUIATHIN Oopacuaa TO3AJIMKKA O KHIAAUN 3IBTHOOP
oeputaup. AKKYMYJIATOPJIAPHUHT KOMKOFH JOMMO T03a OVIMIIMHU TabMHHJIAII
3apyp. OJNEKTpOJMT Tail€épnampga Ba YHUM €KA JUCTHIUIAHTAH CYBHU
aKKyMyJsITOpra KyWuiiga KyJUlaHaJuraH WIUIIap HUXOSATAAa To3a XOJaa
WIJTATWINIIKA Ba CAKJIAHUIIIHU JTO3UM.

OnexkTpoauT U(MIOCIAHUIIN HAaTWXKACUIa MEbEPUAAH OPTUK Y3-Y3UIaH pas3psl
OynaéTran aKKyMyJIATOPHUHI, MaH(Uil miactuHaiapra YTupuO KoiraH €T
apajammanap, XyCyCaH METAJUIapHU Ba YJIAPHUHT OKCHUJIAPUHU DBJIEKTPOIUT
spUTMACHra YTKa3zull Makcaaunaa, curuMuHuHr 0,1 Kucmura TeHr OyiaraH TOK
OwnaH, Xxap Oup akkymyisaTop 0ankacuaaru kKyuianui 1,1-1,2 B raua kamaiirynya
paspsn kunuHaau. lllynpnan keWuH, aKKymyJsTOpJIard XaMmMma 3JIEKTPOJIUT
IXTUETKOPJIMK OWJIaH TYKWJaaud, Xap Oup OaHka NUCTWIJIAHTaH CyB OWJIaH OHp
Heya Oop roBwinagu. CYHrpa, 3UWIUTH TYKWITAH JJIEKTPOJHUT 3UUIUTHUra TEHT
OYNraH sHrU 3AEKTPOIUT KyHmin0,0aTapes TYia 3apsajiaHaau.

Inacmunanap myooamuoan agean emupuiumiu 6a Kauumuod kemuwu. Tyna
3apsIaHu® OYnraH akKKyMyJISTOPHU sTHA Y30K BakT JaBOMHJA 3apsijjiail TOKU
OCTHIa KOJIUPHIN, IJIACTUHAJIIAPHU MYyAJAaTHAaH aBBajl €MUPWIMIIHUHT acOCUU
cababnapuman Oupu xucoOnaHagu. MabIyMKu, YTa 3apsjiail BaKTHAa TOK,
acocaH, CYBHUHI DJIEKTPOJIM3 OYnuIIMra, sSbHU BOJOpPOJA OWJIAH KHUCIOpOJra
napyajaHumura capd Oymanu. DIEKTpOIU3 HaTWKACKUIa aXpaiud 4YuMKaéTraH
KHCJIOPOJI, MycOaT TJIaCTUHAJIAPHUHT KYPFOIIWH MaH)XapaJlapuHU OKCUJJIa0, YHU
cexkuH-acta PbO, ra aitnantupaan Ba eMUpUIUIITra oiud Kelaau.

[InacTUHaNapUHUHT EMUPWIMILIK SHA KyWHMJIard XxoJjuiapaa coaup OViuig
MYMKUH:

- 3apAaajianm )KapaéHI/IHI/IHF oxXupHuaa TOK KHﬁMaTHHHHI‘ KaTTa 6SJ7JII/IH_II/I Ba
QJICKTPOJINT KATTHUK "KaI\/'IHa6" KCTHUIIIHN, AaKTHUB MAaCCaHHWHI Maﬁna rOoBaKJIapu-IaH
OTHJINO YUMKAETraH XaBo Hy@aanHapI/I TC3JIMTMHUHI OPTUIIN Ba HATW)XXala,
IJ1aCTHHagaru akTuB MaCCaHUMHI' FOMINIAII Ba ymaJII/I6 TYH_II/I6 KCTHIIIH,

- DJJEKTPOJUT TeMIepaTypacuHUu MELEPUIAH OIMMO KETHUIIH, JJICKTPOJIUT
TapkuOuIa a30T, XJIOPHJ Ba CUPKA KUCIOTATIAPUHUHT OVIHUIIKN KU KUMEBUHN TO3a

109



OynmaraH cyibaT KuCIOTAa WIUIATWIMIIA - MycOaT IJIaCTUHAJAPHUHT
MaHXXapajapuHy KOPpO3UsAra YaJIuHUIIIN;

- JJICKTPOJIUT TapKI/I6I/IIIaI‘I/I CYBHHHI' My3JIa6 KOJIMIIIH,
- AKKYMYJIATOPD aBTOMO6I/IJII[a AXITH MaXKaMJIaHMaraHJIUIru.

AKKyMyISITOp OaTapesiCHHU 3apypaTch3 KeTMa-KeT Ba KaTTa TOK OWJIaH paspsl
KWIMHTaHJ1a, MacajlaH cTapTep yJaHTaHza, IIacTUHaIap KU3u0, KaWuIub KeTUIn
MyMKUH. AlHHMKca OyHJail Xoauca KYympok MycOaT KyTOJMu IUIacTHHAIap/a
yupaiinu. [lnactuHanap KalUIIUINKM HAaTH)Kacuja cernaparopiiapHu Temud yTuo,
y3apo KUCKa TYTAIIMIIA MYMKHH. DyHIaH Talikapu, NJIaCTUHAIAP KAWWILWIIM,
ylapHU KOIu1ad TypraH akTHUB Maccajia Aap3Jjiap XOCWI OYIMIIura Ba KeHHHYAIHK
TJIaCTHUHA MaHXKapacuIaH TYINO KETHIIIUTa OJU0 KeJaIu.

AKKymynamop 6amapeanapunu uwinamuwica manépaaw. ABTOMOOWIIIapAa
UIUIATHIITa MYJDKaUIAHTaH aKKyMyJaTop OaTapesiapyd — 3aBOJJaH, acCOCaH,
AJIEKTPOJIUTCU3, KYPYK 3aps/UlaHraH IUIacCTUHAJIAap OujaH YMKapuiIMoKiaa. bynnai
AKKyMYJISTOpJIapHA OUp >KOWJaH MKKUHYM JKOMTra KYuyupuO YTUIIl KyJaid, yJlapHU
HUcOAaTaH y30K MyJAaT JaBoMHJa (2 Huiraya) aBTOKOpXOHa oMOopiapuia cakianl
Ba 3apypaT TyFWIraHJa Te3/1a HIIra TyIIHpUIl MyMKUH. Kypyk 3apsmianran
AKKYMYJISITOPJIAPHU MINTa TYIIUPUIIAAH OJWH, ylapra 3JICKTPOIUT KyHUJIaau Ba
3apsJIaHaIN.

ABBal  TabKHUIJIAHTAHUJIEK, KYPpFOLIMH-KUCIIOTAIN aKKyMYyJIATOpJIapaa
ANEKTPONIUT  cudartuga To3a Cyab(ar KUCIOTAHUHT JUCTHIUIAHTaH CyBJaru
SPUTMACH MUUIATWIAAH. OJIEKTPOJIUT Tah€priaml kapa€HHWIa, CyBHH KHCIIOTara
KyHuIl KaTbui MaH 3Twiaau. YyHku Oy X0Jia, CyBHUHT YCTKU KaTJIaMmJlapH Kyza
KaTTa Te3MUK OWsIaH UCUO KeTaau, KalHaii1, KucjaoTa Ouiian Oupraiukiaa arpogra
caupail OoluIaiiiu Ba KUIIM TEPUCHUra TYHIIMO OFUp KyHHUI >KapoxaTiapura ojauo
Kenumu MyMKUH. LIlyHuHT yuyH, snektponut Taii€pnamga (akaT KMCIOTa CyBra
MHTMYKa OKUM KYPUHUIINAA KUJIAWILIATHO KyHWiIaau Ba Maxcyc Inuma Taékya
épmamuza y3dyKCHU3 apalamTupud Typuiaaau. OJIEKTPOIUT Tauépnam ydyH
WIUIATWIAJUIAaH  WIMIUIADHUHI  MaTepualyd IulacTMaccagaH €EKU  COIOJIIaH
Oynumy  TaBcua KuwinHaaw. llluma waunoiap  ANEKTPOJUT — TauEpaHUIIN
xKapa€Huia, axpannd YMKaAUTaH HCCUKIIMK Tabcupuaa Epuiinb ketuin xaBgpu 6op.

OnekTponuT Ta€prnampga €KW YHM AKKyMyJsTOpra Kyuuija TETHILIN
XaB(CU3IIUK YOopallapu KYpWIMIIN 3apyp, XyCycaH KY30iHaK TaKWIMILW, pPe3uHa
KYJKOII Ba O9TUK, KHUCJIOTara 4ujJamiid MaTepHallaH TaW€piiaHraH JTaKk €EKu
KOCTIOM KMIWJIMIIH KEpakK.
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Cod xucnoTaHM HOUIATHIN Ba cakjaml yta XaBuu OYnraniauru cabadnu,
aBTOKOpXOHaJIapaa ojataa 3uwmru 1,4 -10 KI/M° Ta TEHT OynraH KUCIOTaHUHT
JTUCTWJUTAHTaH CYyBJAarv 3pUTMAcU UIUIATWIAAN Ba Oy spuTMa €paaMmuaa 3apyp
3UYJIMKKA 3ra OYJIraH 3JEKTPOJIUT TauépiaHau.

Kypyk 3apsiasiaHran akkymyJsiTopiapra KyWuiIaé€Tran 3JEKTPOJIUT TeMIlepacu
+30°C pmau opruk Ba +15°C mam mact 6yimacmuru 3apyp. DuexrponurHuar 25°C
ra KeNTHPWIraH 3uwinrd, Ypra Ocué HKIMM IIAPOMTH Y4YyH, WHI TaBOMHIA
1,25..... 1,27-10° kr/M’ opanurugars KuiiMaTiapaa OYIIMIIN TABCHS KTHHA/H.

Kypyk 3apsaiianran akkyMyJsTopjapra 3J€KTPOJUT KyWHUILJIAaH OJIIMH, XamMMa
IAMOJIJIATUII TYWHYKJIApW OYWIMIIKA Ba AKKyMYJATOPra XaBOHH KUPUTMACIUK
Makcaauaa Kyiwiran Oapya HapcalapHHU, XycycaH, TUKUHJIAp Tarujard pe3uHa
Janmakiap, ENUIIKOK JIEHTajgap OJu0 TallIaHUIWA, Oab3u TUKUHJIAPHUHT
IaMOJUIATHIN TYWHYTHAATH TUIacTMac-ca KyHniMaliap KUpKUO TallUTaHUIITU 3apyp.

Kypyk 3apsaianran akkyMyJsiTOpJiapra J1€KTPOJIUT KyHuiaraiaal 2 coaT KEMUH
ANEKTPOJIAT 3UWINITHA TEKIIMPWIAaAd. Arap Iy BakT [JaBOMHUAA DJIEKTPOJUT
spwHrEHEAET nacaitmmm 0,310 kr/M aH omMaca, 6y akKyMyJIsTop 6aTapesiCHHI
TYFPUIAH-TYFPH HMIUIATAII MyMKHH. Arap 3MWIMKHEHT macaiimmum 0,310 xr/m’
JaH OpTHUK Oyica, OyHIail akKKyMyJIATOpJIApHU MILra TYUIUPUILIAH aBBall ajdarTa
3apsjall Ba 3JEKTPOJIUT 3UWIUTUHN OelTUIaHTaH KuiiMaTradya eTka3uil 3apyp.

AKKYMYJATOp OaTapesyiapuHM 3apsijaml yCyJiapu. AKKyMYJISATOpPJIApHU
3apsqjall  KWJIWII  y4yH, OJaTAa, Maxcyc Vy3rapmac TOK MaHOawiapuiaH
doitnananunaan. XO03UPrd BaKTAa aBTOKOPXOHA INAPOUTHUIA  3aPSJIAIIHUHT
acoCaH UKKHU yCYJIH KYJUTAaHUJIA U :

- 3apsiuIanl TOKMHUHT KHHMAaTH Y3rapMac Oyiranmia;
- 3apsiyIall Ky4JaHUId y3rapMac Oyiranuaa.

Tok Kuiimamu y3eapmac oynzanoa 3apaonaw. by ycynna 3apsij KAJIMHTAH]IA,
aKKyMY-JIATOp OaTapesiiapu y3rapmac TOK MaHOaura KeTMa-KeT yiaaHaau (24-
pacMm,a). 3apsuiamn MoOaliHuIa, TOK Y3rapMac XoJijia cakjiaHaau Ba YHUHT
KuiiMaTu Kyiuaaru udoaa opKaiu aHUKJIaHaIu
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by epna, U, - akkyMyJIsSTOp KUCKUWIApUIAru Kywianuil, B; Ejs - 3apaaiaHaéTran
6arapesnunr JIOK, B; R; - akkymynarop 6arapesiCMHHUHT MYKU Kapiuiuru, Om.
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24-pacMm. AKKymysaTopiiap 6arapesCUHUA TOK KUiMaTH y3rapmac Oynranaa
3apsi KAJTUII a)
yJIaHUII cXxeMacH, 0) TaBcupHOMaACH

.

coaT
¥

3apsanan 1aBOMUIa TOK KMMMATHHU y3rapMac XoJija cakjiall Ba YHH Hazopat
KWINII Y9yH, aKKyMYJISITOpJIapra KeTMa-KeT peoctarT R Ba aMIrepMeTp yJaHalu.
apsiam xapa€Hu Oup €ku MKKA OOCKWYa amaira OIIMPWINIINA MyMKHUH. bup
OOCKUWIM >Kapa¢HHUHT OOINWJaH OXWpUrada 3apsjjiail TOKHHUHT KUMUMaTh
yarapmaiau Ba y 0,05C, ra tenr Oynaau (Cy - aKKyMYJISTOPHUHT HOMHUHAI
curuMu). Vkku Oockuunu  xkapa€Hia, SJCKTPOJMTAA Ta3 axpaiud YHKHUII
Oomnanrynyda, akkymysatop kuiimatu 0,15C,¢ ra TeHr Tok OuiaH 3apsanananu (1
0ocknu). byHna akkymynsTopHUHT xap Oup Oankacumaru kywianui 2,4 B raga
omanu (24-pacm,0). llynnan keluH, 3apsajam TOKH 2-3 MapTa KaMaWTUpUIIaIu
Ba xapaéH 0,05-C, ra TeHr Tok 6wmnan Tyramuianaau (II 6ockuya).

Nkkn Oockuunmu 3apsyyiaml  JKapaéHUHUHT ad3ayIMK  TOMOHU  IIYHAAKH,
OMpPUHYMIAH aKKYMYJISITOPJIAPHU TYJIa 3aps/jiail y9yH KeTaJural BakT TeXalaau
(I 6ockuyaa 3apsian TOKHHUHT OMIUPUIIUIIN XUCOOUTa), UKKUHYMIAH 3apsiJiall
OXUpHUJA JICKTPOJIUT KATTUK "KaiiHa0" kerummra nyn kyiunmaiian (I 6ockuuma
3apsiialll TOKMHU CE3WIapiM Japa)kajja KaMauTHpUII XUCOOWTra) Ba HaTHXKala,
MJacTUHAJIapAaru akTUB Macca MyAJaTUaH aBBAJI EMUPUIIUILIUHYU OJIIN OJIMHAIU.
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Kyunanumm U, ra TeHr Oyiran y3rapMac TOK MaHOauWra KeTMa-KeT yJaHUIIH
MYMKHUH OVJITraH akKyMyJasTop OaHKaJapWHUHT COHHM (peocTaT Kapiiuiuru R=0
Oynranja) Kyiujgaruya aHuKJIaHaIu.
n= mm_

2,7

by epna, U,, - y3rapmac Tok MaHOauHUHT Kywianuimwu, B ; 2,7 - 3apsgiam
OXUpHUIa Xap OUp aKKyMYJISITOP SJIEMEHTUTa TYFPH KeJaauraH Kywianuii, B.

3apsannamra KyHuiaétran akKyMmysasTop OaTapesylapHUHT CUFUMU OUp XMl EKU
UMKOH Oopuya, Oup-Oupura sikuH OVIMIIM KEpak, akc XOJja 3apsjiall TOKH
KMIUMAaTUHU, CUFUMM DHI KHYMK Oynran Oarapes Oyiinua Oenrunamra TYFpu
KeJaJi Ba CUFMMM KaTTa OyiraH Oarapesuiap >ky/a CEeKMH 3apsyIaHau.

Tok kuiiMatu y3rapmac Oynaranaa 3apsajiall, X03Uprd BaKTAa aKKyMYyJITOPJIapHU
3apsii  KWIMIIHUHT  acocWil  ycynu  xucoOnaHamu. by  yeyn épnamua
AKKyMYJIATOpJApHU  TyJNa 3apsuiallira JSpUIIAII MyMKHH. ByHaaH Ttamkapw,
3apsjall TOKMHUHT KUMMaTHHU MabJIyM 4erapaja TaHJjall, YHH pOCTiiad TypuIl
Ba HA30paT KWIHII UMKOHUSATH OOpJIUTH, STHTU aKKyMYJISITOPJIapHU OUpUHYH OOp
3aps]  KWIMLIAA, TUIaCTUHAlIapu Ccyiab(hariaHu® KOJNraH aKKyMyJSaTOpJIapHU
THUKJIAIIA Ky[a KYJI KeJIaau.

AKKYyMYJISTOpJapHM 3apsajanl ydyH cap@uaHaadrad BaKTHUHI HHcOaTaH
KYTUTUTY, 3apsijiall JaBOMUAa TOK KUMMaTUHU JOMMO HAa30paT KWIHII Ba pocTiad
TypUll 3apypaTu - Oy YCYJIHHHI aCOCUN KaMUMIUKIaApUIUP.

Kyunanuw Kuitmamu y3zapmac oynzanoa 3apaonawt. 3apsJIalliHUAT Oy YCYIU
aBTOKOpPXOHA Ba 3apsajall  CTaHUMsAJIapHAa KaMm KYyJJlaHaaud Ba Yy, acocCaH,
aBTOMOOWJIIa YpHATWITaH akKKyMyJISATOpPHM TeHepaTop EplaMuaa  KyliuMmua
3apannad Typulga uinmatwianad. by ycynma, akkymynsTopiap y3rapMmac TOK
MaHOawura mapainen paBuiia yaanaau (25-pacm,a).

Tok manOaunuar xyunanumu 12 B num akkymynartop Oarapesnapu (€ku 6
aneMeHTIN) yuyH 14,4 B Oynumm, sbpHM Xap Oup onementra 2,4 B 1yrpu
kemuimy kepak.  Kywnmanum Maxcyc Mocinamanap (aBTOMOOMIIIA-Ky4JIaHMII
pocrTiarnuu) €paaMuja pocmiad Typuwiaad Ba  BOJBTMETP OpPKaJld Hazopat
KUJIMHAIY.
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3apsia 3aHmKUpUIATd TOKHUHT MaKCMMal KMHAMaTH TeHepaTop KyBBaTWra Ba
aKKyMyJsTOp OaTapesslapuHUHT pa3psJIaHTaHIuK Japaxacura OornuK OYynub
Kyiunara udoa opKaiu aHUKJIaHAIH:

by epna, U. - reHepaTopHMHI POCTJIaHTaH Kywianuiu, B; E; - OGaTapesHUHT
OIOK, B; R; - GaTtapestHUHT MUKH Kapiuniaurd, OMm.

+

J\ :
4 1

25-pacMm. AKKyMynaTop O6arapesiapuHy KydJaHUIl y3rapmac Oynarannaa
3apsiJIant
a) yJIaHuII cxemacu, 0)raBcrudHOMACH

3apsannaim >kapaéHUHUHT OONUIaHFUY JlaBpuAa, reHepatop KywiaHumu - U,
Ownan paspsianran akkymyistopuunr DFOK - E;  opacuparu dapk karra
Oynmumm xucoOwura, 3apsii TOKHHUHT KMIMaTu HUCOAaTaH IOKOpU KUMaTiapra sra
oymumm (25-pacm,0) Ba (1,0-1,5) C,y raua eTuimin MYMKUH. AKKYMYJIATOD
3apsyiana Oomnwtarannan cyur yHuHr DFOK  E;  opra Oopanu, HaTwkamga
3apsqjanl TOKM KECKMH KaMasiii Ba 3apsjuiaml  oxupujna Kuiimatu 0 ra
AKUHIAma M. TOKHUHT KUMMaTH 3apsjjail Kapa€HUHUHT OOIUIAHFUY KUCMMJIA
KarTa Oynraniauru cababiu, akKyMyJsTOp 3aps/i BaKTUHUHT OupuHun 3-4 coatuaa
curuMuHUHT 80-90% rava 3apsiiaHaan.

Kyunanum y3rapmac Oynranaa 3apsiajlalllHUHT  acoCUM ad3aTuKIapu
KyluaaruiaapaaH uoopar:

- 3apsyuiall TOKM aBTOMATUK paBUIAa KaMainO Oopraniuru cababmiu, yHU
JOMMO Ha30paT KWJIMII Ba pOCTiiald TypuIl 3apypaTu HyK;

- 3apsjuiaim kKapaéHU OXUpHMJla TOK KUUMAaTHh >KyAa KHYUK OYJITaHJIUTHAaH,
ANEKTPONMUTAAH Ta3 aXpanuld YMKHUIIM XaM >KyAa cycT coaup Oymanu Ba Oy,
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IUIACTUHAJIAPHUHI aKTUB MacCaCHMHU Ba MaHXapaJIapUHU EMUPUJIUILLLIAH
caKJIanuau;

- 3apsJIallra Xap-Xujl CUFUMTa 3ra OyiraH akKyMyJIsTOpJapHU KYHUIIT MyMKHH,
3apsaqjanl TOKMUHUHT KUWMaTh Xap OuUp aKKyMYJISTOPHUHT pa3psiIaHTaHINK
Japa)kacura Kypa aBTOMaTHK paBUILAa Kapop TOIAJIH.

Oxopuna xentupuiran ad3ajuIMKIapura KapamacliaH, aKKyMYJISTOpPJIapHU
3apsUIAIHUAT Oy yCyiu - €paMun ycys xucobsnanaau. UyHKH, YHUHT épaaMujia
aKKyMYJIITOpJIApHU OXUpHUTada Tyna 3apsainad Oynmaiau. ByHman Tamkapu, TOK
KUUMaTUHU POCTIAIl WMKOHUSATH OYJIMaraHiaurd ydyH, Oy ycyn OujiaH
IIaCTUHAJIAPH CyNb(aTiaHnO KOoNraH akKyMyJIsiTOpJapHU THUKIA0 OYiMaiau.

AKKymynamopaapuu  3apaoiawiHune  6owka  ycyanapu. Amanuérna
aKKyMYJISITOp-JIApHU  3apsJJIAllTHAHT OOIlIKa, MacajiaH, OapaBapijallTUPYBUMd Ba
UMITYJIbC YCYIJIIApH XaM KYJUTaHAIH.

AKKYMYJISITOpJapHM U M I Y JI b C yCYIWAa 3apsij KWIAII YYYH OXUPIH
Humnapaa  unad uukwiran 3Y-7 Oenruwid Typaard Mociama HILIaTHIIAJIH.
NMnynbe ycynuaa akkymyJaTropiap Kydumaru — TaptuOpa 3apsimadaau: 300
CEKyHJ1 JaBoMH1a OaTtapess HOMUHAN TOK OwiaH 3apsainaHaau, cynrpa 100 cekyHa
naBomuna 100 MA Tok Ownan paspsanaHanu. by jkapaéH aBTOMaTHK paBHUIIIA
amanra owwupuinaau. llynnain "3apspnam-paspsanam” gaBpuHuHr 80 TacuaaH
KeWMMH 3apsjuiaml  mMociaMacu OarapesaH aBTOMATHUK — XOJjJa  y3HWJIaJu.
MyTtaxacucnapHUHT (UKpUYa, UMITYJIBC YCYIU 3apsiajanm cuGaTUHU SXIIH-Jallra,
IIacTHHANIAP CyJIb(aTiaHuO KOJIMII JapaacCMHU KaMaWTUpUIITa Ba, HATHXKaJa,
AKKYMYJISTOPJAPHUHT XM3MaT MYJJAaTUHU MKKH OapaBap omMpuira épaam
oepaau.

w

V3JI9VaBro  aBTOMOOM/UIAPHTA  YPHATWITAH  aKKyMYJISITOPJIAPHH
HIUIATHIIHUHD  Y3Ura XO0C TOMOHJIAPH. V3J19VasTo aBTOMOOMJIAPUHUHT
O6apuacura (TUKO, HOAMAC, HEKCHUA ) xwusmatr kypcatunmaigurat
aKKyMyJsTopiap YpHaTWiIran OYnauO, yJapHUHT YMYMHH KOIKO-FU T'€PMETHUK
énunran xonga Ttaépnanrad. Mm skapaéuupa Oarapesyia 03 MHUKIOpAA XOCHI
Oynaauran rasjiapHd TallKapura 4YUKapuO 100OpUII yYyH KONKOKHUHT EH
TOMOHUJA UKKWTA IaMOJUIATUII TYWHYTH KOJIAUPUITAH.

V3/I9VapTo aBTOMOOWILIapMHU HIUIATHIN Oyiinuya WYpUKHOMAanapra Kypa
ylapra VYpHaTWiraH axkKyMyJISTOpJap HWKKUTa acoCuid KypcaTKuy OujiaH
TaBcU(IIaHAIN:

a) Onextp curuM (RC kypcatkuy);
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0) Pa3psn tokunuHr Mmakcuman kuiMat (CCA kypcatkud ).

Inekmp cuzum (RC Kkypcamkuu). AKKymMynsaTop OaTapesiCUHUHT 3JIEKTP
curumu (RC kypcaTkuum) reHepaTtop HIJIaH YUKKAHIA, aBTOMOOWMJIHM Keyacw,
pUTHUIl MoclaMa-Japd MHUHHMMAJl Japa)kaja yJaHTaH  XOJjja, KaHya BakT
JaBOMHUJA XapaKaTJIAHUIIM MYM-KUHJIUTUHU Oenrunaian. Onektp curuM(RC
KYpCaTKH4)HHHT YI4OB GUPJIHTH MHHYT G6yiu6, y atpod Myxut xapopatu 27°C
Oynranga, Tyna 3apsajiaHraH OarapesHu 25A Tok OujaH pas3psi KWIMHTaHJA,
YHUHT KUCKUwiIapuaaru kKyuwianuimau 10,5B raua nacaiiummnra keTran BakT OusiaH
aHUKJIaHATU

Pa3pao moxunune maxcuman kKuimamu(CCA kypcamkuu) By KypcaTkuy
aKKyMYJs-TOp OaTtapesiCUHUHT aTpod MYXHUT XapopaTH MmacT OYiraHiard 3JeKTp
curumuHn  TaBcub-maiimn. CCA  kypcarkmd atpod wmyxur xapopatu -18°C
Oynranna akkymynsarop Oatapescu 30 ceKyHJ JaBoMUIa — KUCKUUYIapuJaru
KywianumHu ~ 7.2B rava macaiiranga OepraH Mak-CcHMal TOK Kydd OWiIaH
oenrmnanaau. CrapTep Baiuaa aBX OJAMPUIAAUTaH OYpOBUM MO-MEHT KUMMaTH
akkymyistop 6atapescuHuHr CCA kypcaTkuuura 6eBocuta O0FauK 0ynaau.

V3IDVasro aBTOMOOWJIapUra YpHATWITaH XU3MaT KypcaTWiIMalaura
AKKYMYJISATOPJIAp-HUHT KOIIKOFUIa IEKTPOJIUT 3UUJIMTMHU KypCcaTyBUU UHIAUKATOP
KOMNMAWTUpUIraH. barapesHuHr  xojatura Kypa HMHAMKATOp  KyHUIaru
KypcaTKuwiapra ara OyJIuIiy MyMKHH:

1. Uapukarop kKopa panrga OynuO, ypracuaa smuia HyKTa Oop - Oarapes
3apsiJUlaH-TaH Ba MIUIATUIITA Talep;

2. InnukaTop Kopa paHrjia, s HyKTa WYK - aKKyMYJISITOp pa3psiJiaHraH.
YHu aBTOMOOMIIaH eun0 3apsajamira Kyui 3apyp. byHnan Tamkapu reaepaTop
Ba KyWJIaHHUIIl POCTJIArUYIapy MebEPUIa UIIUTAIIMHN XaM TEKITUPHUII 3apyp;

3. Unnukatop panrcu3z €xku 04 Capuk paHrga - Oy, akKyMyJsiTopAaru
ANIEKTPOJIUT CATXMHM KamMaluO KETTaHJUrd Ba YHUHT HOCO3JIMTH XaKujaru
oenruanp. AKKyMYJATOp, T€HEepaTop Ba Ky4WJIaHUII pPOCTIaruyuv OeirujiaHraf
TapTHO/1a TEKIIUPUIHILHN 3apyP.

AKKymynamop oOamapesacunu w0K1ama ocmuoa meKkuwiupuul. AKKyMyiIsiTOpHU
IOKJIa-Ma OCTHJA TEKIIMPULIAAH aBBaJl OAJIEKTPOJMUT 3UWIMIK HHAMKATOPU

KYpUHUIINTA Kapad, OaTapessHUHT 3apsiVIaHraHIMK Japa’kacy aHUKJIaHAH:

- HUHAWUKATOP KOpa paHraa, ypTaCHﬂa AW HYKTAaCHh 60p - AKKYMYJEITOPHH
IOKJIaMa OCTHa TCKINUPUIITHA JapXO0JI oonnanm MYMKWH;

- UHAUKATOp KOpa paHria, suil HyKTa UYK - akKyMYJISITOpP aBBajl 3apsiijiaHaau
Ba CYHIpa, IOKJIaMa OCTH/a TEKIIMPHUIAIH.
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AAKKyMyﬂHTOp 6aTapeHCHHHZIOKHaMﬂ OCTHda TCKIIUPHUII KYﬁHHaFH TapTH6Ha
aMaJira oImupuiaIagun:

a) AKKyMyJIATOp KUCKAYJIapUTa BOJIBTMETP Ba TECTEP yJIaHAIH;
0) Akkymynarop 6atapesicura 15 cexynn nasomuaa 300 A roxnama Gepuiaiu;

B) batapessHUHT CUFUMHMHU TUKJIAII yuyH 15 cekyna BakT 0epud, cyHrpa TaBcud-
HOMacuJa KypcaTWiIraH HOMHHAJl TOK MHUKIOpPHAA(TECT OKJIaMacu) oKjiIama
Oepunaau. 15 cekyHanaH KeWuH OaTapes KMCKUWIApUAAru KywWIaHHII YiIdaHaIu
Ba IOKJIaMa OJIMHA[IN;

r) Arap ymyanran KywiaHui 1.5-kajnBangard KypcaTkauilapaad mact O0yiamaca
aKKyMyJISITOp OaTapesich €03, MWILIATAIl MYMKHH. Arap OJIMHTaH HaTHXa
XKaJBalJard KypcaTKUWwiapJlaH TacT Oynaca Oy akKyMYJSTOPHU aJIMAIITUPUII

3apyp.

3 - kanBan
barapes KyunanumHuHr MUHMMaN KuimaTu, B
TEMIIEpaTypacu

21°C 9,6
20°C 9,4
0°C 9,1
-16C 8,8
-18°C 8,5
-18°C nanm mact 8.0

AKKymynamop oOamapeanapunu cakiawi. SIHTY, DJIEKTPOJIUT KyWHIIMAra,
KypyK3apsi-JlaHraH akKyMyJaTop OaTapesuiap MCUTHIMAaWauraH, KypyK, XaBoO
xapopati -50 °C nam mact 6ynMaraH XoHanapjaa cakiaHaan. By GarapesmapHUHT
TUKUHJIApU XN EMUITaH X011a OVIMIIN Kepak. DJIEKTPOIUT KyHnuiaMarat, Kypyk
AKKyMYJISITOPJIApHU CaKjIall MyaaaTy 3 HHiijaH OpTUK OYIMaciIUru Kepak.

WNmuiatunran, aBTOMOOWIAH €4MO OJIMHTAaH AaKKyMYJSITOPJIApPHU —cakJjalira
KYHUIIIaH aBBajl, TYJa 3aps/jiaHaju; 3JIEKTPOIUT caTXM TeKIIUpUIuoO, Mebepura
KEeJNTUPWIAIW; aKKyMmynarop to3acu 10% i HaBIIaguia coupT OWJIaH SXIIUIA0
apTuiaau; KyTO KyJIOKJIapu To3ajdaHuO, yjgapra TEXHUKAaBHM Ba3elMH Cypuod

117



KyimTagn. AKKyMyISTOpIap HMKOH Gopmua Temmeparypacu 0 °C maH roKopH
OynmaraH, XaBOCH SIXIIM aJMamuO TypaauraH XoHajlapa CakJIaHUIIU 3apyp.
UyHkH XaBo Terneparypacu MaH(uil Oynaranaa, akkyMmyJasiTOpJapHUHT MebEPHUIaH
OPTUK, ¥3-Y3upaH paspsn Oyiaumn  gapaxkacu Kyda mact — Oymangu.
AKKyMyJISATOpJIapHU CaKJIall JaBpuaa, Xap oWga | Mapra 3leKTpOJIUT 3UYIINTH
TeKIINPHIAAM Ba yHHHT Kuitmatn 0,4-10° kr/mM° ra kamaiica, GaTapesuiap 3apsin
KWIMHUIIN 3apyp. MycOaT Temmeparypajia cakjaHa&TraH akKyMyJsAaTopiap Xap
oifa 1 mapTa 3apsan Kuiubd Typuiauinu kepak. Manduil temnepatypa mapouTuaa
aKKyMYJISTOpJapHM cakjam wmyanata 1,5 #wnpmad, wycbar Temmeparypa
HIAPOUTH/IA - 9 OI1aH OLIMACIIHIU KEPAK.

Nnuiatuiaran akkyMyssiTOpiaapHU HUCOATaH y30K MyAjaar aaBomuia (2- 3 itwn)
cakJjall y4yH, yiap Tyja 3apsajiaHaly, CYHIpa dXTUETKOPIUK OWIIaH 3JEKTPOJIUT
TYKUIaau Ba 2-3 MapTa sxmuiad JUCTUIUIaHTaH cyB OunaH toBunaau. lllynnan
KEeWHMH, aKKymyJsiTopra 0op KUCIOTaCUHUHT 5% 1M 3puTMacu HOpMall caTxraya
KyWWJiaad Ba THUKUHJIApD ENUIany. Oputma My3/1a0 KOJIMAclIWrd Yy4yH
aKKyMYJISITOp XaBO XapopaTH JAOMMO MycOaT Oynaauran XoHajlapia cCakJiaHaJu.
AxkymynsaTopiapHu Oy ycyijaa cakiamija MebEPUAAH OPTHUK, Y3-Y3UIaH pa3ps
Xoaucacu comaup Oynmaiiau. by ycyngma cakiaHraH akKyMYJISITOPDHU —HIINTa
TYLIUPHIL YUYH yHAaru OOp KHUCJIOTACHMHUHI JPUTMAcH TYKWIaaH
(AKKYMYJISITOPHUHT KyWHII TEIIMKIAPUHU TAcTra Kaparud TYHTapub Kyiumann),
20-25 MuHYTHaH Keiiu yura suaaurd 1,38-1,40-10° kr/M> GYIaraH s1eKTpoInT
Kyhunaau Ba 40-50 wMuHyTHaH KeiimH Oartapes aBTOMOOWIra KyHUIaau.
AxkkymynsaTop 8-10 coaT vnularaHuIaH KEMUH 3JIEKTPOJUT 3UYJIUTU YI4aHaIu Ba
3apypart O0yiinua MebEpUra KeJITupUIIa Iu.

Mawpy3a Oyiiuua nazopam cagoanapu:

1. enepatop Ba aKKymyJsTopiap OaTapesSCHHWHT OWprajuKaa HILIAll
XKapaCHUHH TYIIYHTHPUHT

2. AKKyMYJISTOpP TUTACTHUHAJIAPUHUHT Cyb(haTIaHUIIM HUMa cababaaH ro3ara
Kenagu?

3. AKKymMyIaTopiiap 0aTapessCHHUHT MEbEPHUIAH OPTHK Y3-Y3UIaH
paspssiaHuIl KaHjai cababiapra kypa coqup 6ymaau?

4, AKKyMyJISTOp TIJIaCTHHANIApU HUMa cababapra Kypa Kaluinaam Ba
eMUPpUIIAIN?

5. AkkymynaTopiap OarapesiCHHH 3apsii TOKH Yy3rapmac Oynranjga 3apsf
KWW YCYJTMHA H30XJIaHT
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6. AKKymynaTopiap OaTapesCHHHM 3apsj KyWwIaHWIIM  Yy3rapmac OynaraHja
3apsii KWW YCYJIUHU U30XJIaHT

7. AKKymynatopiap OaTapesiCHHU HMIMYJIbC YCylud OulaH 3apsii KUJIUIIHU
M30XJIaHT

8. AKKyMyJsiTOpiiap OatapescHHHCAKIIAIl TApTUOUHU TYITYHTUPUHT

9. ¥3/12YasTromoOumiapura YpHaTWIaETran AKKyMYJISITOpJIapHU
UIUIATALIIHUHT Y3Ura X0¢ TOMOHJIapU HUMaJaH uobopart?

Masbpy3a Ne 8

Mabpyza maB3ycu: Nuku €HyB qBUTaTEINIApUHU UILTa TYIIUPUII TU3UMU (4 coaT)

Masbpy3sa pexacu:

1. Mmra Tymmpuin TH3UMUHUHT TapKUOU cxemacu
2. JIBUTaTENHU UIIra TYHIUPUIL [IAPOUTIAPH
3. CrapTepylapHUHT TY3WIWIIH Ba UIUIANI IPUHLINIH

Tasinu c¢y3 Ba mOopajap : ABUraTeUIApHU HINra TYIIWPULI MIAPOUTIIAPH,
KApIIWJIMK MOMEHTH, MOWHHUHI KOBYIIKOKJIUTH, TUPCAKIIA BAJHUHI ailIaHUILIAP
4acTOTaCH, JBHUraTel-HW HIIra TYIIHPUII  YacTOTacH, y3rapmMac  TOK
AIEKTPOJABUTATENN, KETMA-KET YWFOTHUIU, apa-janl yUFOTHIL, SKOPb, YUFOTHIL
YyJIFaMH, KOJUIEKTOp, KYHAAIAHT KOJUIEKTOP, WIAIIUII MEXaHW3MU, 3PKUH FOPHIILI
My(pTacu, TOPTHUILI peNecH, TOPTYBUM UyJFaMm, yIUIa0 TypyBUM UyJIFaM, WYKU
PENYKTOPIIN CTapTEP

Mmra Ttymupum TU3MMHHMHI TapkuOMid  cxeMacH. ABTOMOOUITH
JABUTATEIJIApUHU  MINra  TYIMIHMPUII TU3UMU JBUTATENIb THUPCAKIW BallMHU
MaxOypuil paBullla allIaTUPUIIHU Tab-MUHJIOBYM MOcCjamanap MakKMyUCUIAH
nbopat. Muku €HyB ABUTaTEINIApUHU MILITA TYHIU-PULI YUYYH MEXaHUK CTapTepJiu,
OCH3WH JBUTATEIUIM, T[HEBMATUK, THAPONHEBMATUK Ba 3JIEKTPOCTapTEPIH
TU3UMJIAp KYJUIaHWIaad. ABTOMOOWIapAa, OOlIKa ycyilapra Hucbatan Oup
Katop ad3aumkiapra 3ra OYaras, 3JIeKTpOCTapTEepiId UIITa TYMIHUPUII TU3UMU
TaTOMK TONTaH. by TM3uM MX4aM, MIIJIATUIIIATK WIIOHWIMIIMK Japa)kacu eTapiiu
Japaxkaja OKOpM Ba Mypakka® Oyimaran 3JEKTPOTEXHUK Ba JIJIEKTPOH
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MociiaMmanap épaamuia JIBUTaTEITHU HIITa TYUIHPUIIL KapaCHUHU
aBTOMATJIAIITUPHUII UMKOHUSTH 00p.

DNeKTpCcTapTepiiu UIlra TYIHUPHUII TU3UMH TapkubOura (26-pacM) akKymyJasaTop
Oartapesicu II, craprep | Ba gBurarenHu wuira TYIIUPUIIHA CHTUAJJIATYBYU
mocnamanap VII kupanm.

AKKymMyIsiTOp Oarapesicu, JIEKTp TabMUHOT Ba JBUTATEIHU HIITa TYIIUPHUII
TU3UMJIAPU YUYYH YMYMHUH DJIEMEHT XMCOOJIaHAaHU. DJEKTP TabMUHOT TH3UMHIA
akkymynssiTopHuHr pazpsg toku (0,5-0,7) C,p maH optMaca, cTapTep pexuMUA
uIlaragaa, Kicka BakT JaBOMHa, JeKuH KuiimMatu katta (~ 2000 A rada) Tok
Owran  pazpsa  OYnmaaum.  UIyHWHT  y4yH, aKKyMYJISTOPHUHT  CHFUMH,
paspsJIaHTaHIIMK Japakacu, dJIEKTPOIUT TeMIieparypacu kabu 0arapest XOJaTHHU
OCNTUIOBYM OMUJUIAp CTapTep TaBCHU(pHOMAcCHra Ba JE€MakK, JBUTATCITHUHT HIITa
TYIIUPHUII )KapaéHura 0eBOCUTA TAbCUP KypcaTau.

AxkymynaTrop Oarapesicu — JBHTaTeJIHM  WINTa  TYIIUPHUII  KapaéHumaa,
Ky4WwIaHUIIM OenrwiaHrad MuHuMman kKuiimataad (12 B nu tapmok yuyH 6-8 B)
KaMmailmMaran XxoJjigja, MabJIyM MUKAOpAA DJIEKTp TOKH Oepuilnu 3apyp.
AXKyMynaTop OaTapesiCHHUHT KyWIAHWIIMHA TacalMIMUHUHT Oy derapacu, Oup
TOMOHJIaH CTapTepHU JBUTATCIHUHT THUPCAKIW BAJIMHM HINTA  TYIIHII
JacToTacHJaH KaM OynMmaraH dYactoTa OWiaH alJaHTHPUIIWNHN TabMUHIIAII
Bazudacu OunaH OOFNMK OYica, MKKMHYM TOMOHAAH YT OJUPHILI CUCTEMACH
(kapOropaTopyin JBUrareijiap ydyH) Oapkapop HIUIAIIM Y4yH 3apyp OYirax
MUHUMAJT KyWIaHUII KHMaTy OniiaH OenTuiiaHau.

Craprep snektponsurarens I, Toptum penecu IV Ba roputma Mexanusmu V
naH ubopar. DnekTpoABUrareib cudaruga KeTMa-keT €K apajaml yHFOTHII
TU3UMHIa 3ra OYIraH y3rapMac TOK MallMHACH WIUIATUIaAN. Y Kyluaaru acocui
HOMUHAJ napaMmeTpiapu Ounald TaBcudaananu: kywianumu U, (12,24 B) KyBBaTH
P, ainanumnap yacrotacu n , OypoBYM MOMEHTH M., Ba KyBBaTHHUHT
MaKkcuMaJj KuiMaTtujaara Toxk /., .
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26-pacM. /IBurarenHu uira TyIIHPUILI TH3UMUHUHT YMYMHUNM CXEMACH.

I-craptép; Il-akkymynstop ©Oarapesicu; Ill-anextponsuratens; V-
TOPTHUILI pesie- cH; V-ropurma mexaHusmu;VI-nsurarens; VII-umra
TYLIMPHIIHA €HTUJUIATYBYM Mociamaiap. l-JlannakcMMOH KOHTAaKT, 2-
ANEKTPOMArHUT 4YyJF¥amu, 3- 3JEKTPOMAarHutT y3aru , 4- mpyKuHa, S-
MUIIAHT, 6- ecTepHs, 7- MaxoBUK, "K"-HOpMas OYMK KOHTAKTIIap

Craprep xyna kucka BakT naBomuzaa (10-15 c¢) ummarannura Tydaiim yHUHT
3aHKUpJIapuaH YTaauraH TOK Ba MaKCHUMal KyBBaTH YHHUHI 3JIEKTPOIBUraTelu
qyJIFaMJIAPUHUHT KU3UO0 KeTHIl XaBpu OnjIaH YeKIaHMAaMIu.

TOpTI/IH_I peiaeCn rIOpHUTMa HICCTCPHIACHU 6 HU MaXOBUKHHHI THIIIJIN rapaunam 7
OWJIaH WIAITHAIITNHA Ta’BMHHHaﬁI{H Ba JIAIIMAaKCHUMOH KOHTAKT 1 épﬂaMI/II[a CTapTCcp
QJCKTPOABUTATCIIN 3aHXXHUPHUHHU AKKYMYJIITOPD 6aTapeﬂcnra ynap”mH.

IOputma mexanu3mu aurarens VI HM umra TymMpHIl kKapa€Huga cTapTep
AIEKTPOABUTATENIN SIKOPUJIAH THUPCAKIM Bajdra OypoBYM MOMEHTHHU y3aTHII Ba
JIBUTATENIb MIIra TYIITAHAAH KEWHWH MAaXOBUKIAH DJIEKTPOJABUTATENb SIKOPUTa,
SbHA TECKapU HWYHAIWIIIA allaHMa Xapakar y3aTWIHIIUTa Wyl KyHAMacuK
BazudacuHu Oaxapaau.

JIBUTATeHN WINTa TYLMIMPHII CHCTEMACH KyHMIarnya WIUIAiaM. YT OJIHpHII
KJIM-TUJIard HOpMasl O4MK KoHTakTiap "K" TyramrTupuiaranaa, TOPTHIL peEJIECH
qyJraMd 2 J1JaH TOK yTaJW Ba peJe SJIEKTPOMArHUTHUHUHI TOPTHUII Ky4dd
TabcupHaa y3ak 3 yyiaram uuura topruiagu. by Owunan Oup Baktna y3ak YKu
OwiaH OOfJIaHraH MUUIAHT S5, IOPUTMA MEXAHU3MU LIECTEPHICU 6 HU SAKOpPb BaJIH
Oyiina®d  xapakaTJaHTUPUO  MaxOBHUKHUHI  THULOUIM  Tapaumu 7 OwujaH
winamtapaan. Craprep MIECTepHSICH MAXOBUKHUHT THULUIM TapIulIu OuiaH Tyia
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WIAIIMIIN  JTaKMKacuJa  JBJEKTPOMAarHuT Yy3aK  YKUHUHT MKKUHYU Yy4dWJa
KOWJIAITaH pEJECHUHT JAIMaKCUMOH KOHTAaKTH JJIEKTPABUTATENb 3aHKUPUHU
akkymyisTop Oarapesicura ynaiam. OJeKTpoJBMrateiab HINra Tymaaud Ba
JBUTATENIb TUPCAKIIA BAIMHU allaHThpa Oouuiaiau. [lBuraTenp uilra TymraHiaH
cyHr "K" KOHTakKT Y3UHUHT OJIIWHIY, SbHU HOPMAJI OUMK XOJIMUIa KEATUPUIAAN Ba
TOPTUII pEJIECH YYJIFAMUHUHI 3aHXUPU y3WIAAW, HATWXKAAA KaWTapHIll
npyxxuHacu 4 TabcHpUAa IIEKTPOMArHUT ¥y3ard Y3WHUHT NacTiaaOKu XoJiaTura
KailTaau. bByHZJa TOPTUIN  pENECHHHMHI  JIAMIIAKCUMOH  KOHTAaKTU  CTapTep
ANEKTPOABUTATENN  3aHXUPUHU  AKKyMYJISTOPAAH Y3aJM Ba MHINAHT 5 HUHT
XApakaTh HAaTWKAaCHIAa IOPUTMA  MEXAaHU3MUHUHI HIECTEPHSACH MAXOBHUKHUHT
TUIUIA TapIuiiy OW/laH WIAIIMWIIZAAH YUKAAU Ba Y3WHUHT OJJAMHTUA XOJaTHra
KauTaau.

Atpod MyxuT xapopat - 30°C maH mact GyiraH xoiiapia ABHrATEN HINra
TYIIMIIMHY CHTWIIATYBYM MocjaMmanap KyJulaHuiaaau. EHrumiaTyBYu BocuTanap
TUPCAKJIM BaJHUHI alJIaHWINTa KAPIIWIMK MOMEHTHHU KaMaTUpPHII XucoOwura
YHUHT alJIaHUII YacTOTACHHM OIIUPHIN, EHUITH-XABO apajalliMacuHU Talépiaiil
Ba YT OJJAUPUII IIAPOUTIAPUHU  SIXIIUJIAIIT BasudacuHu Oaxkapuiira
MYJDKaJJIaHTaH Mocliamanapjan uoopataup. Mira TyOIMpuIIHU €HTWIIATyBYU
yCyJl Ba MOCJIamMajapHU TaHJall ABUTATEIb TypUra, YHUHT TY3WJIUIIUIATH Y3ura
X0C TOMOHJIApHTa, MILIATUII IIapOUTIapura Ba UKTUCOAMM oMuLiapra OOFIHK.

JIBMraTeJJHM MIIra TYIIMPHUIN HIAPOUTJIAPHU. J[BUTATEITHU UITOHWIHN PaBUIIIIA
WIra TYIIMPUII y4yH 3apyp OyJaauraH CTapTepHUHT KYBBAaTH acocaH HWKKHU
oMmwiIra OOFJIMK: JABUTATEIb TUPCAKIIM BAJIMHUHT alIaHUIITa KapIIWIMK MOMEHTH
M, ra Ba IBUTATEJIHUHT UILITra TyIIUPUII aliJaHUNLIAP YaCTOTaCU 7 TIa, IbHU
M, -n
9550 ’

Kapwunuxk momenmu. Kapmmiuk MomeHTH M,  KaTTaluru  JBHTaTellb

KACMJIapd ~ OpacHJard  HWIIKATaHWII  Ky4ud (TOpIICHJIApHU IWIMHIpIApIa,
TUPCAKIIM BaJHHU TOAIIMITHUKIAPAA) Ba IHIMHApIApAa XaBOHH CHKWJIMIINTA
Oynran KapmMIMK (Iu3edb JBUTaTeIapuia) Kuiimariaapu OwiiaH OenruiaHaiu.
JIBUTAQTETHUHT XapakaTJIaHyBYM KUCMJIAPH Opacuia CYROKIHKIA HWITKATaHHII
OyNraHaury Ba UINKAJAHYBYHM KHCMJIAp OpacH IOMKa MOHM KaTjaMu OuiIaH axpanud
Typraljuru cabadiiv, WIIKaTa-HUII KapIIWINTH KHWUMAaTh Ky Japaxkaiga MOTOp
MoinHKHT Temrepatypacura (¢ "C) Ba yHHHT KoBymKokmurura (v, cCm) GOFIHK.
Moii XapopaTH macaluiny OWIaH KOBYII-KOKJINTH KECKHH OpTaal Ba JeMak,
JABUTATETHUHT KapIIMJINK MOMEHTH XaM OIlajau. J[BUraTenb TUPCAKIW BaJTUHUHT
allTaHUIIUIap YaCTOTAacH OUIMINYM OWJIaH WIIKaJaHYBYM I03ajap Opacuaard Iomka
MOW KaTjamJIapuaard TE3JIUK TPaTueHTHHUHT YCHINHW, HUIMHIPAATd OOCUMHUHT
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OPTUIIM Ba TMOJIIMIHUKIAPTa TYymAa€TraH OKJIaMaHUHT Kydaiumu Tydainu
KApUIWIMK MOMEHTH (allHMKCa MacT TeMmIeparypajiapia) Ce3wIiapid Japakana
opTajau.

MyaiisiH TypAaru ABUTATETHUHT KapIIMIMK MOMEHTHHHM JKCIIEPUMEHTal Ba
XucooOnam Wynu OwiaH aHMKJIAll MyMKHAH. DKCHEPUMEHTA YCyl Y30K BakT Ba
MallakKaTId MeXHaT, OUp KaTop Mypakkald TaxpuOanap YTKa3WIMIIUHU Tasiad
Kuiaau. Typiau Xuil JBUTaTeIIApHUHT KAPUIWJIMK MOMEHTHHHM aHHUKJIall O0yiinya
YTKa3uiaraH KyI COHJIM WIMHUHN TakpuOanapJaH OJMHIaH MabIyMOTJIAPHU TaXJIMJ
KWK Ba MILIA0 YMKUII HATHXKACUJA KAPUIMJIMK MOMEHTHHU AHAJIUTUK YCYI
OwiaH xucoOsam y4yH OMp KaTtop SMIUpUK udopaiap OIMHUO, ylap yMyMHid
X0JI1a KyMuJIaru KypyuHUILTa 3ra.

M, = kAvV -0, (13)

by epna, k - moumuii koapbunneHT; A - UIIKAJAHUII F03aTapUHU U(OIATIOBUU
KaTTAIUK;, V - MOWHHUHI KOBYIIKOKJIWIHU, 7 - TUPCAKJIM BaJHUHT aiJIaHWIII
4acTOTacu; X Ba ) - JBUTaTellb Typura OOFIMK OYIraH Japaxa KypcaTKUuIapu.

Nmra tymumpum ainanuuuiap 4dacroracu . Crapr€p IBUraTeslHM MINTa
TYIIUPUII BaKTUJA, SBHU THUPCAKIW BajdHU MaXOypuil paBuUIlIa alJaHTUPUIL
kKapa€Hua KyWuaaru KaplIWIMKIApHU €HIUIIW 3apyp. ABBano, CTapTép
JBUraTe]b  Ba  YHUHI  KyIIMM4Ya  MEXaHMU3MJIApUIArd XapakaTIaHyBUYU
KUCMJIADHUHI MIIKAJIAHUII Ky4lapyd TabCUPHUAA BYXYAra KEJIraH MOMEHTIIApPHU
EHIHILN Kepak. AWHUKCa, MacT TeMIepaTypajgad, MOWHHMHT KOBYIIKOKIHIUA OPTHO,
JBUTATENIb KUICMJIAPUHUHT WIIKAJAHUII KapUIWINTK Ky4yairanaa, 0y MOMEHTUHHHT
KHIIMaTy aH4ya KaTTa Oyaju.

Nmra Tymmpuin BakTHAa, CTapTEP JABUTATEIHUHT aljlaHyBUM KHUCMJIADUHH Ba
acocaH YHUHI MAaxXOBHTM WHEPIUACHHU CHTUIIM Kepak. byHmaH Ttamkapw,
HUAJTUHIpIAp/a WIYM apajaliMaHd CUKHIIJAH XOCWJ OYIaauraH MOMEHT XaM
XHCOOTa OJMHMOFU 3apyp.

Jlemak, TUpcakiu BadTHU MaXOypHil paBuIllla alJJaHTUPUIL Y4YH CTapTEpP aHya
KarTa OypoBUYM MOMEHTIa 3ra Oynumu kepak. by MOMeHTHUHT KuliMatu, andarra,
JBUTATEIIHUHT TYpUTa, UIITYU XaXKMU Ba HUJIUHIPIAP COHUra OeBocUTa OOFIHUK.

JlBuratenb UIIOHYWIM paBUllga WINra TYWUIIA Y4YyH THPCAKJIA BajHHU
alJIaHTUPHUII YacTOTaCH  MabJiyM O€lTWJIaHTaH SHI KUYUK KHHUMaTIaH Kam
oynmaciuru kepak. KapOropatopiau nuratennu 10c, nuzens aBurateuHu 15c
JAaBOMHUJIa, UKKU ypHUHHIA (YPUHUIIUIAP OpaJMTUJard BakT - | MUHYT) HIITra
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TYIJ_II/I6 KETUIIMHU TabMUHJIOBYM aMJIaHUII 4YacTOTacu ABUI'aTCIIHUHTI MHMHHMAJI
HILIra TYINUI AUJIAHHUII YaCTOTACH IIC6 arajlaiy. VHUHT KHﬁMaTH JABHUTaTCIIHUHT

UWJUHAPJIAD COHWra, YJIApHUHT JKOWIAlIMIINIa, TeMmIeparypara, MONWHHUHT
KOBYIIKOKIUTHUra, EHuinru cudarura Oornmuk. KapOropaTopiaum ABUTaTeTHUHT
TUpPCAKIM Balld MHUHHUMAJ HINTra TYIIUII YacToTacu OwilaH alIaHTUPWITaH[A,
KUPUTHILI KyBYpHUAA 3apyp CUWpAKIaHUII XOCWJ KWIHM-HUIIA Ba EHWIFU-XABO
apajali-MacMHM KOHAEHcauus OyiamacliaH, eTapiaud Te3JIMK OwiaH EHMII
KaMmepacura KUpuIIM TabMuHJIaHagau. KapOroparopiu ABuraTen-jap ydyH HIIra
TYIIHPHII YACTOTACHHHHT MHHUMAN KHAMATH 40-60 Mun' HY TALIKAT KUIaIH.

Jluzens ABuraTeiiapuia WINra TYIIUPHII YaCTOTACH FOKOPUPOK OViiaau, YyHKH
MWIMHAPra NypKaJaaurad CHWIFA Y3-Y3UJaH YT OJMINU YYYH CHKUII TAKTHHHHT
OXHpHA XaBOHUHT TEMIIEpaTypacH erapiu gapaxaza (600-700 °C) kxarra 6ymmmm
3apyp. JBurareanu myBaddakuAT- U HINTa TYDIUPHII YIYH XaBOHU CUKHII TE3
comup OYmumM Kepak. AKC XOJja, XaBOHM CHKWIHMIIN HaTWKacuia a)kpajraH
WUCCUKJIUKHUHT KYIT KUCMH IWJIMHIP JCBOPJIapH OPKAIH COBYTHIN CYHOKIUTHTA
(éxu xaBora) YyTHO KeTaJW Ba CUKHJIUII TAKTH OXUPHUJIA XaBOHHHT TeMIIEpaTypacu
3apyp KuiiMaTra spuiiMaian. ByHIaH Talkapy, Winra TYIIUII 4acTOTacH EHWIFU
cypruun (HAcoCH) MebEpHa WIUIANUHU TabMUHIA0, SHUJIFMHM TypKall ydyH
3apyp 00CHM XOCHJI KWJIHIIHN Kepak.

Enunru 6eBocuTta EHUII KaMepacura IypKajaHaIMTaH JAU3eib JBMraTes-Iapuia
WIITa TYLIMII Y9aCTOTACHHMHT MHMHMMan Kuitmatd 100-150 mun' |, axpaTHiran
¢Hum kamepacura (o] KaMmepa, yIopMalid Kamepa Ba X0Ka30) 3ra OyiraH Au3enb
nBUTaTeIapua sca, 150-250 Mun" opanmrna Kabyi KUIHHIAH.

JIBUraTeHW MIIOHWIM MIITa TYHMIMPUII MYMKUH OYiaranaarud atpod MyXUTHHHT
SHT NACT XapopaTH, MIIOHWIM UIITa TYIIHPUIIHUHT YerapaBuil TeMIepaTypacu
ne6 aramaau. YerapaBuil  TeMmMmepaTypaHHMHI  KUWMaTH  KapOroopaTopiu
ABUTATEIIap y4YyH MOWHHUHI KOBYIIKOKJIHMIUra Kapal

0 0
—20....25°C , auzens nuratemnapu ydyH sca —12....17°C HM Tamkui Kuiaau.
Xapopar OyHAaH XaM Tacaiica, JBUTATEIHM HINTa TYIIUPHUIIHU CHTUIJIATyBUYU
Maxcyc Mociamanap KylaHuaagau.

CraprepjapHUHI TY3WIMIIM Ba WOUIAII NPUHOMOM. ABTOMOOWIIb
INEKTPOCTAPTEPIA-PUHN  YWFOTHIN ~ Ba  OOMIKApUII  yCYJH, IOpUTMaA
MEXaHU3MUHHMHT TypH Ba arpod MYXHUT TabCUPUIAH XHUMOS KWIMHTAHIUK
napaxkacu 0yinua TacHupIAI MYMKHH.

Craprépnapna yWroTum yciyoura kapad KeTMa-KeT Ba apajail yWFOTHII
TU3UMJIM DJICKTPOABUTATEIIAp KYJUIAaHWIAAU. J[BUTAaTeIHM WINra TYIIUPHIIIA
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MYXUM axaMHsITra ra OyIraH TOPTUII XYCYCHUATIApU YCTYHIUTH Ty(daian KeTMa-
KeT YHUFOTHUIN TH3UMIIM 3JIEKTPOJBUTATEIUIap aH4Ya KeHr TaTOukK TomraH. Ctaptép
CAJIT WIUIATaH/a, YHUHT SKOPYU aWJaHWIIl YaCTOTACHMHHM YeKJIall MaKCaauna,
0ab3aH apajall yWFOTHII  THU3UMIIM DJIEKTPOJABUTATEIIap XaM HIUIATUIAIU
(macanman cr1.221, 26.3708 Oenrunu craptépiaapaa). Oxupru BakTaa 0ab3u
cTaprepiapia JOMMHUN MarHuT €pAamMuia yWFOTHIJIAJUTaH 3JIEKTPOIBUTrATEIIap
XaM HWIUIATWIMOKIA. By 3JeKTpoABUTATEIUIApHUHT TY3WJIMIIN COAJAA, YWUFOTHII
qyaraMyd OyiaMaraniaurd Ty(haliau SIEKTPIHEePTUSHH HUCOATaH KaM HCTEBMOJI
Kujaan. AMMO, Oy 2JIeKTpoIBUTaTeIap Ba HUKU EHYB ABUTATEIUIAPHIHT MEXaHHUK
taBcupHOManapu Oup-Oupura sxmu moc TymMmaiau. Iy cababnu, noumuii
MarHUTJIA 3J€KTPOJIBUTaTEIIap KaM KyBBaTIHM cTapTEpiapaa KyJIJIaHUIaIu.

bapua Typaarum crapTEplapHUHT BJEKTPOJABUTATEIUIapy JAespiud Oup Xui
Ty3WwiIran Oysica, ylapAaru IOpuTMa MEeXaHM3MJIapu TY3WIMII Ba HUIUIaml Oyhnya
Oup-OMpUIaH Ky KUXaTaaH (GapK KWIAIIKA MyMKHH.

OputmMa MexaHu3miIapHd Typud Ba UIUIAIl NPUHLUUNK Oyinya Kyiuaaru
rypyxjiapra axpaTuil MyMKHH:

- OPUTMA MCCTCPHACHUHU MCXaHHUK EKM QJICKTPOMCXAHHUK YCYyJiaa Ma>1<6ypm71
paBULILIA XapaKATIIAHTUPUII,

- MCCTCPHAHH JJICKTPOMCXAHUK YCYyJiaa Ma)K(iypHﬁ paBuILIa MAaXOBUKHUHT
TUOUJIM Tapauiiura  WIAIOTUPHUIO Bd JIBUIATCIIb HIINTd TYHMITaHAdH KEeHHH
MECTCPHAHN aBTOMATHUK pAaBUIIA4d WIAITYBAAH YMKAPUIII,

- HICCTCPHAHN HHCPLUUA KyUHU TAbCUPHUAA XAPAKATIIAHTUPUIIL,

- HICCTCPHAHU 3JICKTPOMAIrHUT KyWidp TabCHUPUAA, ABHU IJICKTPOABUTATCIIb
SKOPUHH XapaKaTJIaHUIIN X,I/ICO6I/II‘a njamyBra KUpuTHUII.

XaMIyCTIMK MamilakaTiiapua UIiad YnKkapuiaérrad aBToMoOUIuIap/a, acocaH,
IOpUTMA MIECTEPHACUHU 3JIEKTPOMEXaHUK yCyJaa MaxOypuil XapaKaTJaHTHPHIII
XpgcoOWra  WiallyBra  KUPUTHIN — OPUHIUINAIA WILIAWIU-TaH cTapTepiap
Kymianran (27-pacm). By Typmaru craptépnapaa aBUrateiib MINra TYHITaHAaH
KeHUH Teckapu OypoBYM MOMEHT TabCHUpHIA SKOPh Y3aKiapu Ba uylFaMmiapu
COUMJINO KETMACJIMTU YYYH IPKUH IOpUlll MydTacu YpHATHIaAW. DPKUH IOPHUIIT
MydTacu OypoBYM MOMEHTHH OMp TOMOHJIaMa, SIbHU CTApPTED SIKOPUIAH IIECTEPHS
Ba y OpKaJIM JIBUTATE]Ib MAXOBUTHUTA y3aTaau. JlBUrarens uilra Tymnuo, mecTepHs
MaxOBUK TOMOHHUJAH alIaHTHUPWITAHIA, SPKUH IOpUIIT My(dTacu CUpFalaJu Ba
TE€CKapu TOMOHTA, ’/bHU LIECTEPHSAIAH KOPh BaJlMra XapakaTHHU y3aTMauIu.
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CraprépnapHUHT KyBBaTU OpTHUIIMA OWIaH OHPKUH IOpUIl MyQpTaTapUHUHT
UITOHWIMIUK Japaxacu kamasiau. IllyHuHr ydyH, KyBBaTH KaTTa OViraH Ba
acocaH IM3ellb JBUTaTeUIapura YpHATWIQAUTraH CcTapTépiapia IIECTepHSIHU
WIAIITUPHUIIT MaxXOypuid, JABUTATENh WIITa TYITaHAAaH KEHWH WIAIIUIIIAH
YUKApUIl aBTOMATHUK paBUII[a aMmajira OIIPWIAJAUTraH IOPUTMAa MEXaHU3MIIApH
KYJUIAHAIH.

[IlectepHsacu MHEPLUSA KywIapW TabCHUPHAA WIALIyBra KHpAaAWraH Ba YHAAH
YUKAJUTaH IOpUTMA MEXaHHU3MJAp TY3WIHIIH COAJAINIH, yI4amiIapu KHUYHMK Ba
TaHHApXW MacTiIUrd OwuinaH TaBcudiaaHagu. Ammo, Oy TypAaru  IOpuUTMa
MeXaHn3MIapuaa WiIallyB Kapa€HH LIECTEPHSIHN MaXOBUKHUHT TULUIN TapANAILINTa
Kywid ypwimil Xoyapu Ownan Oornuk. UlyHuHr yuyn, Oy Typaaru opuTMma
MEeXaHU3MJIapHH Kyiuiai qoupacu KyBBatu 1 kBt raua Gynran craprepiap Ouian
YEKJIaHTaH.

DneKTpoABUraTENbh KyTOJAPUHUHT MAarHUTIOPUTHIL KYWIapyu TabCUpPHJIa SKOPHU
XapakaTra KeJlTUpuO, MIECTEpHSHUM  WIAIITHUPUII MPUHLUINIA ACOCJIaHTaH
cTapTépiap, acocaH, XOpPW>)KMH MamjlakaT aBTOMOOWIapujaa TaTOMK Tonrad. by
IOpUTMa MeXaHu3MHu KyBBaTu 3-5 kBT Oynran craprépnapra ypuatunaau. byngai
IOpUTMA MEXaHU3MHU YPHATWITaH CTAapTEPJIAPHUHI TY3UIUIIUA UX4YaM, JBUTATEIIra
Maxkamilaml Kyjnaid Oynanu, amMmo yiaapaa KUMMar0axo MHC HucOaTaH Kyn
WIUIATAIUIIM Ba aBTOMOOWIIAp KHUSUIMKAA TypraHjia OpUTMa MEXaHU3MUHUHT
WIIOHWIMIIMK Japa’KaCUHU Macaluiiy (SKOPHUHT OFUPJIMK KYYMHUHT TabCUPUJIA)
yJIApHUHT aCOCUM KaMYWJIMKIApU XUCOOIaHaIu.

Craptépnap Ty3WJIUIIMHU aBTOMOOMIIapAa aH4a keHr taTouk Tomran CT130-
A3 OGenrwim ctapTép mMuconuaa kypuin mMymkuH. Craptép (27-pacMm) Kyhujaaru
JeTalljlap/iaH TAlIKWJ TONraH: KyTO Oommoxiapu 22 Ba YHUFOTHII YyJIFaMUHHUHT
rantakiaapu 21 ypHatunran koOuk 15; acocuit uynram 20 Ba KosuiekTop 18
KOWNMAITHpUITaH sSKopb 16; spkuH ropum mydracu 12, mecrepas 11 Ba Oydep
npykuHacu 13 HU ¥3 vUunra oiara” XOpUTMa MEXaHU3MU; JIEKTPOMATHUT TOPTHUII
penecu;  IOpUTMa Ba KOJUIEKTOP TOMOHMIArd KOmkokiap 9, 19; uyrtkamap
YpHATUIIraH YyTKaTyTKU4JIap.
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27-pacm. CT130-A3 6enrunu craptep.

l - TopTHII pENECUHUHI KOHTaKTIapH; 2 - YT OJAUPUIN FaJTaruHUHT
KyIIMM4Ya KaplIWIN-TUHU YJIOBYM KOHTAKT;, 3 - TOp-TULI PEJIECUHUHT
qyyJiramiapy; 4 - TOPTHUIL PEJECUHUHT SIKOPU; 5 - pOCTJIAIl BUHT-TOPTKUYH; 6
- XUMOsI KOOUFH; 7 - MUIIAHT; § - MIECTEPHSIHUHT IOPUII JOUPACUHU POCTIIALIT
BUHTH; 9 - 1opuTMa TOMOHJaru Komkok; 10 - Tupamum xankacu; 11 -
mecTtepHs; 12 - spkuH topumr Mydrtacu; 13 - npyxkuna; 14 - eraxiaim
mydTtacu; 15 - koOuk; 16 - sikopp; 17 - xumost TacMmacu; 18 - xosnekrop; 19 -
KOJUJIEKTOP TOMOHHUJAru KOmkok; 20 - sakopp uynramu; 21 - yHroTHII
qynaramu; 22 - KyTo OOLIMOFH.

CrapTtep KOOWFU SIXJUT TOPTWITaH KyBypJaH €KW MyJaT TUIMMHHU KaBIIapJiall
Wynu OwnaH Tal€pnaHuO, SJIEKTPOJABUraTEIb MAarHUT CHCTEMAaCUHUHI  Oup
KMUCMHUHM TalIKWJ KWIMIIM OWiIaH Oupra ctapTé€p KOMKOKIApH MaXKamJIaHyBYH
KypwiMa XU3MaTUHU XaM Oaxkapaau. KoOOMKHMHI MUYKHM f03acura BUHTIAp Epja-
MuJa TYpTTa KyTO OOImMOKIapu 22 MaxkamjaaHagu. SIkops Ba KyTO OOIIMOKIapu
opacuja JOMMHM THUPKHUII OVIMIIMHYA TabMHMHJIAII Makcaauaa KyTO Y3aruHUHT
Wykd  1o3acu  WyHWinanu. Kyrt0 Oommokiapura yHFOTUII —YyJIFaMUHHHT
rasitakiapu 21 ypuamtupuiarad. Fanraknap coHu KyTOiap coHWUra TEHI, S’bHU
ylap Xam Typrra. KeTma-ker yllaHraH yHFOTHII YyJFaMUHUHT FajTakJiapu
KYHIAJIaHT KECUMU TYpT Oypuak OynraH, mzonsius KwinaMmarad [IMM mapkanu
MHC CUM[IaH ypanaau. bab3aH MUCHH KaMpOK MIIJIATHUILI Ba CTAPTEPHU MACCACUHU
KaMaWTUpUII Makcaiauja FaITaKiIap aJlIOMUH CHMIApuaaH Yypanaau. byHna
FaiTakiaap Oup-Oupura coByK KaBinapiam Wynu Ounad ynaHanau.CoHU yHYa KT
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OynmMaran fantak Yypamuapu  Oup-Ompuman  0,2-0,4 MM KaJIWMHJIMKIArd
ANIEKTPKApTOH OuiaH axpatunaau. Fanrakmap TalllKi TOMOHHUJIAH JIOK
CUHTIUPWITaH MaxTa Wl €K MOJUMEp TacMmajap OuiaH H3OJAUS KUJIUHAIH.
KeTrma-ket yMroTUIl TU3UMITK CTapTEpiap/a FajaTakiap KeTMa-KeT, KypT-napaen
€KM Tapajen ycyyjaa yJIaHUuIIM MyMKUH. Apaliail YUFOTHII TU3UMIIM CTapTEpIiapa
napa’siesl yJlaHraH YUFOTHUII YyJIFaMUHUHT FaJITaKJIaApH 3Mallb U30JSLMIN, FOMATIOK
KECUMJIA MUC CUMJIAH YpaJIaau.

Tok yifFoTHII ~ dYyiaFaMura SJEKTPMAarHUT TOPTHUIN PEJICCHHUHT aCOCHUM
KOHTaKTJIapu | OpKamm KOOWK EKM KOJUIEKTOP TOMOHJArM KOTIKOKKA YpHATHUITaH
M30JISIUS BTYJIKaJaH YTraH Ky Tojdaiu cuM (€KUM MUC IIMHA) OYinad kenaau.

Craptép sikopu 16 nynat BalHUHT apukdanapu OVinad ypHaTuiIraH, KaauHJIUTU
1,0-1,2 MM Oyaran mynaT IJIacTUHA TMaKeTIaplaH ubopar y3ak, MakeT y3akiap
Opajiufura KOMIalmTUPWITrad acocui uynram 20 Ba cTapTep BaJMra npecciaHraH
KoiekTop 18 nman wmbopaT. Skoph ¥3arMHu IOMKa IUIACTMHA TakKeTiIapJaH
Tal€pIaHuIIM, yiIapja yiopMa ToKJapra oynaaurad ucpodhHU KaMalTUpaIu.

CrapTép 31eKTpOABUTATEIMHUHT AKOpiapuaa Oup Ba HMKKH Ypamild CEKIUsaH
nbopaT oxAMil TYJIKUHCUMOH EKM XaJKAaCUMOH 4YylFamiap KyijnaHuiaau. bup
Katop ad3asmkiaapu  Oopauru  TyQaliam  cTaprép  sAKopiapuia  KYIpoK
TYJIKMHCUMOH 4YyJFamiap TaTOWK ToMNraH. SIKOph UyJIfaMUHUHT Oup VYpamiu
CEeKLMACH H30JIALMS KUJIMHMAaraH, KecuM rozacu TyprOypuak Oynran IIMM
MapKaiu cuMIaH Tai€pnaHanu. Kk ypamiau cekuus 4yJiFamiapyd 3Ca MoK
KECUMJIM, U30JSLUA KUIMHIAaH CUMIAH ypajaad. SIKopb apuKyajlapu OYUK, SpUM
OYMK XoJia Tall€pnanuO, ynap TYFpu TYpTOypUyak €K HOKCUMOH KYpPUHUIITA 3ra
Oymumu MyMKuH. TYFpu TYpTOypUaK KYpUHMINJATH apUKJyalapra KECHUM 03acu
TYpTOYypUaKk Oyiran cumiiap sXuiy xoinamanu. by xoijga cumiiap WKKH KaTjiam
KYPUHUILINJA SKOWJIAIITUPUIIAAN Ba yinap Oup-OupuiaH Ba sxkopb y3arupan "S”
CHMOH IIAKJIJArd JJIEKTPKapTOH €KU IOJMMEpP IUICHKa €paaMuia U30JIsILus
KwinHaau. HokcuMmoH kypuHuITra sra OVirad apukuyajgap, acocaH, udyJFamiiapu
WMKKU CeKLMsUIM Ypamiiapra sra OynraH, KyBBaTH Karra OYyiMaraH crapTepiapa
KYJUlaHuaaau. SAkophb dylFaMIapUHUHT KOJIJIEKTOP TOMOHUJAr KUCMHra (IeniaHa
KHCMHIra) Oup Heya ypam mynaT CUMJaH, CHHTETUK JOK CHHTJIMPWITaH MaxTa Wil
€KY IMIIa TONAacUIaH Tal€piiaHral YWIBUpAaH 0en0oF Kyimnanu. Skopb yyaraMu
CeKUVSUIADUHUHI  y4M  KOJUIEKTOpP  IUIACTHHAJIAPU  OpacHJaru  apukKdara
KUPUTUIIAIN, YEKUJIAIA Ba MTaliBaHIJIAaHAIU.

CTapTéleap HUINOHYWIN HIUJIAIINA HYKTAW Ha3apuAaH 3JICKTPOABUIATCIUIAPHHUHI
OHI' MYXUM KHUHCMH, MHUC IUIACTUHAJIApAdH WUFUIITaH KOJIJICKTOP X,I/ICO6JIaHaIII/I.
HKOpHI/IHI‘ aﬁnaHI/Imnap qaCcTOTAaCHu IOKOPH, quKaHH KOHTAaKTJIapaaH yTaéTFaH TOK
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3UWIMTA ~ KaTTa Ba BUOpalus MaBxXKya OYATaHaurud Tygpaliau KoJuleKTopiapra
KMIIMaTH aH4ya KaTTa OYJIraH MEeXaHHK, UCCUKJIMK Ba DJIEKTp IOKJIaMmallap TabCUp
kypcaragu. Craprépnapna METaJUI ~ BTyJKara O KOWIAIITUPWIraH HNUFMa
LWIMHAPCUMOH, IIIaCTMAacca acoCid LWIMHIPCUMOH Ba KYHAAJIAHT KOJUIEKTOP
MIUTaTHUIAN.

CrapT€pHUHI  KOJUIEKTOp TOMOHMJATrW KONKOFM YYsSHJAH, IYJIATHIaH,
aNMOMUHAAH €KU pyX KOTHIIMACHJIaH Kyinuiaau, 6ab3aH 3ca, nyJaTAaH MITaMIUIall
nynu O6wnan taiépnanaau. Konkokka €ku TpaBepcara nmapyuHian iynu Ouian €xku
BUHTJIAp €pAaMuia YyTKATyTKUWIAp YpHaTWIaau. YyTKaTyTKuuiaap KONKOKIAH
TEKCTONUT €Kku OOolIKa Typlard HW30JsUUs MaTepuanuiaH TaWépliaHraH Ba
Kanuuiaura 1,5-2,0 MM Oyiiran kuctupma €paamMuia axxparuiagu. YyTkaTyTKudiap
yyTKaNap TYFpU RKOWJIAIIUIIMHYA Ba yJap 3apyp Ky4JaHUII OujiaH KOJIJIEKTOPHHUHT
WYX (03acura 00CHiIno TypUIMIIMHU TabMUHIANIH.

Craprépnapna KYprollMH Ba KajJail KYIIWIraH MHUC-TpaduT dYyTKalap
UILIATUIAIHA. UyTkanap TapkuOugard KYprollMH Ba Kajall KOJUIEKTOP
ESHMIMIIMHY KaMaWTHPaIu Ba YyTKa KOHTAKTIApHUIArd KapIIWIMKHY HacalTUpaIy.
KyBBaT karTa Ba TOK 3UYJIMTH IOKOpU OVYiraH craprépiapra TapkuOuja rpaput
MUKIOPU FOKOPUPOK OYJIraH dyTKagap YpHaTUIA M.

CrapT€pilapHUHT IOpUTMA MEXaHU3M TOMOHMJArd KOINKOKJIApU  allOMUH
KOTHIIIMACHAaH €KW 4YysHIaH Kyhuinaau. KONKOKHUHT KOHCTPYKIMSICH, YHUHT
KaHJal MaTepuanaH Tau€piiaHraHIWIura, IOpuTMa MEXaHUu3M Typura, CTapTEPHU
JBUTATENra MaxKaMJjiall yCyJIura Ba TOPTUII PEJICCUHUHT TY3WJIUIIUTA OOFIHK.
Onatna craptép, JIBUTaTellb KapTEPUHUHT €EH TOMOHHAA KOMJIAIITHPUIUO,
IOpUTMa TOMOHUJArd KONMKOFU MaxXxOBHUK TOMOHTA KapaTWiaAyd Ba YHUHT WJIAIIMII
MEXaHU3MHU KapTepuJaru TUpKuIra kupaau. CtapT€pHu IBUTraTeNga MaxKamiiall
YCyJH, CTAPTEP €UMITAaHIA Ba KANTa KOWHUTa KYWWITaHJIa FOPUTMa IIECTEPHACH Ba
MaxOBUK YKJIapUHUHT MapKaszjiapu opacuaaru macodanu y3rapub KeTMacIUTHHU
TabMHUHJIAIKA 3apyp. by Ttamabra rapaunuid (daaHeiyv) Maxkamiaml ycyJlu
KYIIpoK >kaBoO Oepamau. [Napaunum Maxkamiam ycyluja CTapTEPHUHI IOpUTMaA
MEXaHW3MH TOMOHHUJArM KOMKOFUJA MaxcCyC YpHATWIl Tapauimu Oyiambd, yHaa
Maxkamiiaml OOJITJIapu YYyH MYJDKa/UIaHTaH HUKKM €KW y4Ta TEIIMK Ba TYFpHU
YpHATHII YMKAFU MaBxKya 0Ynanu. Konkokaa, 1opuTMa 1mecTepHsICH MaXOBUKHUHT
TULUIM TapAuIny OWjlaH WIAINIMIIK yY4yH WUMKOH OepajuraH MaxCcyCc THUPKHIII
KOJIIUPUJITAH.

lapaunum maxkamiam ycynu OunaH  OypoBYM  MOMEHT — y3aTWa€TraHnaa
BYXKYy/JAra KeJIaJluraH 3ypUKHILI Ba CTAPTEPHU OFUPJIUK Ky4YH TabCUPUIA YPHATHIII
rapJMilnra kKarra rokjiama Tymaad. lyHuHr yuyH KyBBatu 4,4 kBT naH 1okopwu,
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KoOuk aumamerpu 130-180 mm Oynran craprépnap, onaTia, IABUTATe/Iaplaru
Maxcyc OOTHKJIMKIapra YpHaTuiunO, MeTall TacMmaiap €Ku KyhdMma TyTKUWiIap
Owian maxkamuianaau. Crapté€pnap, OypoBYM MOMEHT y3aTWiIAa€TraHia BYXKyJra
KeJlaJuraH IoKJIaMaliap TabCHpHJIa MaxKaMJIaHTaH >Koiuaa ailaHuO KeTMacluru
yuyH mmnoHka €ku mrudrtra ypHatwnaad. CrapTép KONMKOKIapuia Ba OpaHK
TassHWIap/Ja CUpHaHUI NOAIIUIHUKIApH YpHaTuiaau. Opaiauk TassHYJIapHH KOOUK
nuametrpu 115 MM Ba yHIaH OpTHK OViraH craprepiapra KyHuIl MyJhKajllaHTaH.
UysaH, nynaT €Ky allOMUH KOTUIIMACUAH Tail€piaHraH, JIanmnak makiujaa Oyiran
OpaJMK TasHY CTapTEpP KOOMFU OWIaH O TOMOHAArd KONKOK Opacura CUKWiIaau
€K o1 KOMKOKHHM Yy3ura maxkamiaHaau. l[lommunHuknap, nactiaad, cTapTEépHU
unu1ad YMKapuil kapa€Huaa Ba 3apypar Oyiinua, WIUIaTUII AaBpUla MOMIAHAIH.
Karra «kyBBatnum craprépiapaa MNOAIIMIHUKIAP MOWIOH Ba  Moiliain
¢bunbnanapura sra 6ynaau.

BA3-2108 "Xurynu" aBromoOmIapuia KOJUIEKTOP TOMOHMJArd KOMKOKIA
OoutTta TasgHura sra Oynran 29.3708 Oenrwnm craptepiap YpHatuiarad. KOputma
TOMOHUJATd MKKWHYW TasHY JBUTATEIh MaXOBUTMHUHI KapTepuJia >KONIAIITaH.

VY3JI9VYaBto kyimma kopxoHacuHUHT aBTomoommapuaa(Hekcus , Tuko, Jamac)
IUTYH)XKEPCHU3 JOPKUH [opulll MydTaau Ba aHbaHABUM TY3WIMINTa s3ra OYiraH
cTraprépiap YpHaTUITaH.

CraprépnapHUHTI MYKH KUCMHUTA YaHT, JIOW, CYyB KUPMACIUTH YYyH yJlap OJaTia
€nuK €KMW TepMeTUK 3WWIAHTaH XoJjja uNulad 4YuKuWiIaau. AWHHKCA, OFUP
IApOUTAA, KOHJIApJa, WYJICU3JIMKIA MWIUIAWIWIradH, Kyl K OpTaaura
aBTOMOOWJUIAp YYYH MYJDKaJJIaHTaH KaTTa KyBBAaTJIM CTapTEPJIAPHUHT Te€PMETHUK
3Uwialmra OKuIauil pTHOOp Oepwiiagu. MacanaH, Iu3ens JBUraTesuiapura
Ypuatunaauran CT-142 Oenrunu craptépaa repMeTHK 3UWIAll, akpajaJuraH
KHCMJIAp Opacura MaxcCyC pe3uHa XallKajap, IOMILOK IUIaCTUK MaTepuajuiapiaH
Tall€piaHral KuUCTUpMaiap KyWuIl #Wynu OuiaH TabMHUHIAHAIW. TopTHII
PEJIECUHUHT MUIIAHT MEXaHU3MU pe3UHANN CHIIb(POH EpaamMuaa 3udiaHau.

Xo3upru  3aMOH  aBToMoOWIapuaa  ypHaTWIAETraH  CTapTEPIAPHUHT
aKcapusiTUZa MIECTepHsS MAXOBUKHUHI THUILIM TapJuIIM OWJIaH 3IEKTPOMEXaHUK
ycyiaa MaxOypuil WIAIITUPUIN MPUHLMIIATA aCOCJIAHTaH IOpPUTMA MEXaHU3MJIIAp
KyJulanwiaau. by ropuTMa MeXaHM3MJIapyd JABUTAaTeNb HINra TyIIAETraHaa
alJIaHTUPYBYM MOMEHTHHM CTAapTEpP BalMAaH [BHUIATEIHUHI MaxOBUTH OpPKalu
TUPCAKJIM BaJIra y3aTWIMIIWHY Ba JBUTAaTENb UINra TYIITaHIaH KEWHWH, CTApTEPHU
JIBUTATENJAaH AaBTOMATUK paBULIAA aXPATWIHIIWNHA TAbMHUHJIOBYM POJMUKIIH,
(GpPUKLKOH Ba XparoOBUKIIM 3PKUH IOpUlI My(Tanapura sra.
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KysBatu 4..5 kBt rava Oynran craprépiapia pOJIMKIM SPKUH IOPHUIL
MydTacura sra OyiaraH IOpUTMA MEXaHU3MJIAD OHHI KEHI TapkajiraH. by
My(pTalapHUHT UIILJIANIN, POJUKIIAP TyTall CUPTIIAp OpacuIard UIIKAJAHUII Ky4u
TabCUpUAA KUCHIMO KOJMIIMIA acocjaHraH. PolukiapHuM MIIYM o3ara 3apyp
napaxxaga 0ocu® TypyBUM MOCJIaMaJapHUHT TY3WIMIIWra Kypa IUTyHXKEepiu Ba
TUTYHXKEPCHU3 APKUH IOpUIT MyTaiapu MaBxKy/I.

r FI VS AT R

.

28-pacm. [lmyHKep-pOoauKIN SPKUH I0pHUII My(dTacH.

[Tnynxep-poyukinn mydranapaa (28-pacm) nuIMIand BTyJka 1 ra eTakdym xajika
4 xotupud maxkamuianraH. ETakum xankajga TypTa MOHACUMOH apukyaiap Oyiu0
yiapra ponukiap 3 ypHatunrad. Ilpyxwuna 10 Ba miyHxkep 9 poJHKIapHU
apUK4YaJlapHUHT TOp KucMura cukud typanu. lllectepus 8 eraknanyBum xaika 7
Owran OyTyH KuiauO scanrad. llpyxkuHamap cypuiamd KeTMaciura Ba OOCUM
KYWIaHUIIMHUA OapKapOpJIUTMHU TabMUHJIAII YUyH yiap Maxcyc Tuprakiaap 11 ra
YpHatwiarad. Tupkanui maibanapu 5 Ba 6 poNUKIAPHUHT YK OYiia0d CHIDKUIIUHI
yexnaiau. Mydra romka wmetamr KoOWK 2 OwiaH KoIulaHTaH. MeXaHHK
MYCTaXKaMJINTUHU Ba €HWJIMIITa YMAAMJIWJINTHHHA OLIMPHUIN MaKCaaHuaa HOpUTMa
IIeCTEepHSACH Ba My(Ta XalKajJapu KywIH JISTUPJIAHTaH myJatiapiaH TaiépiaHaiu.

TopTui penecuHUHr sikopu OwiaH OOFJlaHTaH MUIIAHT EpAaMuaa IOpUTMa
HIECTEPHSACH MAaxXOBUKHUHI THILIM TrapAuliura TyJia WIAllraHga Ba CTapTep
yyJFamiiapura TOK YJIaHuO, y WIIra TyIITaHJa alJaHTUPYBUYM MOMEHT €TaKyu
XaJIKa 4 Ba €TAaKJIAHYBYM XAJIKa 7 OpacHIard NOHACMMOH apUKYaHUHT TOp >KOWHra
mwiywxkep 9 Ba npyxuHa 10 Tabcupuaa CHKWITaH pPOJIMK OPKAJIA IOpUTMA
HIECTEpHACHUra y3aTuiaau. JlBuraTenb WINra TYIITAaHAAH KEWHWH, MaXOBUKHUHT
TUIUIA TapIulId  IOpUTMA  IIECTEPHSACHHM cTapTépra HHUCOATaH TE3pOK
ailnantupanu. Hatmkana, erakiiaHyBuM Xajika 7 eTakuu Xajka 4 naH y3ub keraau
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Ba POJIMKJIAp MOHACHMOH apUKYaHUHT KEHT >KOMHIa YuKuO WKKUTa XaJIKaHU Oup-
OupumaH, Ba JeMaK, CTApPTEPHUHT SIKOPb BaJIMHU IIECTEPHI-MAXOBUK THIILIN
xKypraan axparud robopaau. Illy Tap3ga XapakaTHH TecKapd TOMOHTa, S’BHU
JIBUTATEJIIAH CTAPTEP BaJUra y3aTHJIMIINATA WYJl KyHAJIManIu Ba MapKa3IaH Kouma
Kyd TabCHpHUJa SKOPb UyJFaMjiapu Ba KOJUICKTOP COUYMIMO KETHIIJAH cakjad
KOJMHAIH.

JlpurarenHu umra TYLWUPUII Xapa€HUJA CTapTEpP AIEMEHTIIApU KyhHuaaruda
unuiaiau (27-pacmra kapasr). TopTuin penecu dyiaramiapd 3 MarHuT MaiJIoOHU
TabCUPHJIA YHUHT AKOpU 4 TOPTWIMO MUIIAHT 7 Ba y OwiaH OOFJIAaHraH eTakiall
mydptacu 14 HM xapakatra Kentupaau. byHna roputma mectepHsacu 11 xam
nuna Oyitnad xapakaTiianu0, MaxOBUKHUHT THUILIM TapJvlId OWIaH WJallajiu.
TopTuin penecuHUHT KY3FalyBud KOHTAKTH "aKKyMyJsiTop OaTapesicu - cTaprep
gyyaramiiapu” 3JIEKTp 3aHXKUPUHM yJIalaud Ba SKOpb aiylaHa Oomwaiau. Arap,
HIECTEPHSHUHI THIIA MaxXOBHK TapAUIIMHUHI TULUIApUra TYFPH KEIMAacClaH,
WiIaluin coaup Oynmaca, SbHU IIECTEPHSI MaXOBUK rapauiiura "tupanub" KoJca,
NUIaHr -7, erakiam mydra 14 opkanu npyxkuHa 13 HU CUKUO XapakaTHU JaBOM
TTHpaBepaan. TOPTUII pEIeCUMHUHT acoCUil KOHTakTiapu 1 ymaHub, sgKopb
alimana OonularaHfaH KeWHH LIECTEPHS XaMm Oypaiu0, YHHUHT THUIUIApPU MAaXOBUK
rapJuiIy TULUIApU opacujard OOTHKIMKKA TYFpU KeIWIIM OwiaH mnpyxkuHa 13
HUHT 0OCUM Ky4H TabCHUpHUAA WIALIUII COaUp OViaau.

IOkopuaa Tabkuananrasiek, KyBBatu 5-6 kBT gan okopu O6ynran craptépiapaa
ponukin Mydranap umoHuaM unuiamaiau. Iy cababmu ymap ydyH maxcyc
TYy3WIMINra 3ra OYyiraH IOpuUTMa MEXaHM3MJIapu WIuIad YMKWIrad. 29-pacMjia
nu3ens npuraremiapu (AM3-740, KamA3) yuyn mymkamnanran CT-142 Oenrunu
CTapTEpJIIAPHUHT XPANOBUKIN 3PKHUH IOpUILI MydTacu KypcaTHIIraH.
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29-pacm. XparoBUKIU 3pKUH I0pUll MydTac.

1-Bknaaur; 2-mectepHs; 3-cerMeHT; 4-iyHantupyBun mtudt; 5,15-
KyJ1(JIoBUM XalKanap; 6-eTakIaHyBUM XpaloBUK; 7-KOHYCIIH BTYyJIKa; 8-
€TaKJIOBYM XpanoBuk; 9,13-maibanap; 10 - npyxwuna; 11 - mydra KoOUru;
12 - mumiyn HyHanTUPYBYM BTYJKA; 14 - pe3nHaIN FOMIIATUII XAJIKACH

XparnoBUKIIM 3pKHUH OpUIll My(dTacu Kyhugard KucmiapaaH uoopat: KoOuk 11,
€TaKJIOBUM 8 Ba €TaKJIaHyBUM 6 XparoBUKJIAp, IOPUTMA IIECTEPHICH 2, MPYKUHA
10, mmuiyn WyHAITUPYBUM BTYJIKA 12, €Takud Ba €TaKJIaHYBUM XparlOBUKJIAPHU
Oup-OupuaaH axpatud, ynuiad TypHIll YU4yH XU3MaT KWJIAJuraH KOHYCIU BTYJIKa
7, TEKCTOJNHT cerMeHTiap 3 Ba HyHanTupyBud MTUTIAp 4 AaH TAIIKWI TONTaH
MapKa3JIaH KouMa MEeXaHU3M.

TopTum penecu yynramjapyu TOK MaHOaura yJlaHraHJa, YHUHT SKOpU IOpUTMaA
numanrda Ba Mydra koOurum 11 opkanm xpamoBukiap 6 Ba 8§  ypHaTUITaH
nyHanTupyBun mydra 12 HU Bangaru numia o6yinad xapakaTiaHTUpUO, IIeCTepHs
2 HA MaxOBUKHUHT TUUUIM Tapaumu OunaH wiamtupand. FOputMma mecrepHsicu
XapaKaTUHUHT OXUPHUAA TOPTHUII PEICCUHUHI KOHTAKTIapHU yJaHagud Ba SKOPb
Banu ainaHa Oouwiaiiau. byHpa alnaHTHpyBYM MOMEHT LUIMHAQIA BTyJka 12,
eTakyd 8§ Ba eTakJIaHyBuYM 6 XpamoBUKIAp OpKalIM IIeCTepHs 2 Ta Ba yHAaH
MAaxOBUKHUHT THUIIUIM TapAMIIWTra y3aTuiaagud. AWIAHTUPYBUYM MOMEHTHH Y3aTHII
*apa€Huia BTyJKa 12 HUHT TalIKU Ba €TaK4d XPAlOBUKHUHT MUYKU KYT KHUPUMIIU
JICHTACUMOH pPe30acuHUHT KU OVina® Xocws Oynaauran KywlaHUIIHHU MpY>KUHA

10 opkanu pe3rHany IMIIATUII XaJlKacu 14 kaOys Kuinaau.

133



Arap wnamum jkapa€HWAAa I[IECTEPHS TUIIM MaxXOBHK TapJAvIIN THUILIAPU
opacujaru OOTHKJIMKKA TYFPU KeaMacAaH Kaganul Kosica, IopuTMa MUIIAHTUHUHT
TabCUpHUJA NPYKUHA

10 cukunanu Ba eTakyu XparoBHK 8 BTyJKa 12 HUHT KyI KUPUMIIM JIEHTACHMOH
Tamky pe3dacu O0Viiinad xapakaTHH JaBOM STTUPHUO, TUIILJIApU OWJIaH €TaKJIaHYBUH
XpanoBUKHYU Ba y OujaH OMpra MIUIAHTaH IIECTEPHSHU WIAIIUII YYyH 3apyp
6yran Gypuaxka (30° raua) 6ypaan. J{BUraTelp MINra TYLMITAHIAH CYHI [IECTEPHS
Ba €TaKJIAHYBYM XPANlOBUKHUHT aiiia-

HUII ~ YacTOTacu SKOpb BaJld  Ba
HYHAITUPYBUYM BTYJKAHUKUAAH aH4a
okopu Oynagu. IyHUHT y4yH, eTakuu
XpamnoBuK 8§ BTyJKa 12 HHHTr  KyO
KUPUMITU pe3bacu oyiinab
Xapakatiianuo, eTaKJIaHyBYH
XpanoBUKAAH axpajaaud Ba HOPUTMA
HIECTEpPHSCH  calT  Xojja  ailaHa

oomnaiau. Konycnum Brynka 7 eTakuu

30-pacwm. Hkapye ynanosnk 6uman Guprammxia cypuuo,

aBTOOYCIapUHMHT CTapTépu. a - mrudap 4 BOCHTACHIIA Te3

cxemach; 0 -TysuinLIA aljaHa€Tral €TaKIaHyBUM XPAaIllOBUK
Ownan OofaHTaH TEKCTOJIUT
cermeHTiap 3 Hu Oymartaau. Hatmwkana,
MapkazgaH KoumMa Ky4 TabCUpUIA
cermMeHTiap mrudtiap Oyinad paguan
HyHaIUIIIa XapakaTiaHu0 UKKaia spuM
MydTaHM axpairaH Xojija KOTHUpuO
KYSIu Ba XpaloBUK TULIJIAPUHU

IMMMKaCTIIaHUIIAaH Ba

ednmumaan caknaigu. CtapTép  TOPTUII PEJIECHHHUHI 3aHKUPU Y3WITAHAAH
KeMMHIMHA [OpUTMa UIECTEPHSICHM MAaXOBUKHMHI THUIUIM TapAuMiiyd  OujiaH
WJallyBAaH 4MKagu. byHna etakun xpanoBuK 8 mpykuHa 10 HMHT Tabcupuia
€TaKJIaHyBUYM XpaloBUK 6 ra TakajJlaJu Ba KOHYCIIH BTyJKa 7 CErMEHTIap 3 HU
nacTnabku  xojartura Kaitapaau. Okopu  mapaxkanaru  MycTaxKaMJIMIH,
TabMUpJIAITa SPOKJIMJIWTK Ba Yioyamiapd KUYMK OYynraH Xxojja, Karra
alIaHTUPYBYM MOMEHTJIApPHM  y3aTHII HMKOHMSTH OOpJUTH,  XParOBHKIH
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My(QTalapHUHT pONMKIM My(dramapra HucOaTtaH acocuil ad3amukiIapu
XMCOOIaHAIH.

DNeKTpoABUTaTENb KyTOJApUHUHI MArHUT IOPUTHIN KywIapd  TabCHpUIA
AKOPHU XapaKaTJaHWIIM XHUCOOWTa WIECTepHSAHM WJIAIITUPUII TMPUHILIUAINIA
acoCliaHTaH  cTapTepjap  MaMJjlakaTUMH34a KEHI  TapKairan  BeHrpus
Pecnyonukacununr Mkapyc 260,-280 aBroOyc-napura ypuartunran(30-pacm). by
cTapTépiiapaa KyJulaHTaH TYPT KyTOJIU AJIEKTPO-ABUTATETHUHT Y3UTa XOC TOMOHU -
YHAAQ YPHAaTWITaH CHUPFAyBUM SIKOpb, KYIIMMYa YHFOTHII 4YyJfaMH Ba SKOPb
BaJUja KOWJIaTaH JUCKIU TUIUIAIIMII MEXaHU3MHAaH uOopat. Yiail TyrMacu
6 Oocwiranjia TOK TOPTHII pejiecH 5 yyiaramura Ba KylIMMYa YHFOTUII YyJIFamMu
11 ra xemagu. bBynaa sikops 10 cexuH-acTa ainaHu® ctaprep KOOUFHMra TopTuia
Oouutaiinmn, mectepHs 9 sca MaxOBUK 8 HMHI TUIUIA TapAMIIK OWIaH WIIAllaju.
SIKOpHUHT XapakaTu JaBoM ATHO, AMCK | mumaHr 2 HU KyTapuO ymnaruy 4 HUHT
KOHTaKT Kymnpuk4yacu 3 HM OymaTaau Ba aBTOMATHK paBUlLIAa TOK MaHOaWHU
ACOCHUM YWFOTHIL 4YyJraMM 7 ra yjaaiau, IIyHJaH KEWHH CTapTep ABUIaTEIHUHT
TUPCAKJIM BajJWHU aimaHTUpa  Oomnwraiiau. SIkopHUHr VK OYiinad xapakatu
kapa€HuJa BUHTIM NIUIMNAIA BTyJka 13 €pmamuaa KYNIUCKIM THUIUIAIINII
MexaHu3Mu 12 ynanagu. SIkopHHM AacTiaOKM XoJjiaTra KeJITHPHUII, KalTapuii
npyxuHacu Epaamuaa amanra omupwiaad. FOkopuaa TabKUAJIaHTaHACK, Oy
Typaru CTapTEPJIApHUHI aCOCUM KAMYWINIH - TENAJIMKIApJa, TOFIU JKOoHIapaa
€TapJIi 1apakaJa UIIOHWIN UIIJIAMACIUTUINDP.

X03upru  3aMOH aBTOMOOWIIApU CTapTEPIApUHUHT  ACSIpId  XaMMacuia
MICCTCPHSIHA MaXOypuil paBUIIa AJIEKTPOMAarHUT yCyjja  WIAMITHPHII — Ba
WIANIYBJAH YUKAPUIITHU OOINKAPWIN YYyH Y30KIaH TypuO OOIIKapuiIaJIuraH
TOPTHII PEJIECH YpHATWITaH. DJIEKTPO-MarHUT TOPTHIN pejienapu Oup-OupuIaH
TY3WIMIIA Ba cTapTepra MaxkKaMJaHWII  YCyJdu OujaH  (QapKiIaHaIu.
CrapTépiapHUHT KYIMYWIMTH HOPUTMA TOMOHTA JSKOMIAIITHPHWITAH KOMKOKJIArd
MaxcCyc KOWra YpHaTHITaH UKKH YyJIFaMJId TOPTHII PEJIeCHra ara.

CrapTépHUHI MKKH 4YylnFamid penecu (27-pacMra  KapaHr) Ke3 BTyJKara
KOWJAIITH-PUITaH TOPTYBYM Ba yluiad TypyBYM dyiFamjapra sra. BTynkanusr
WYKUA 10o3acu Oyinal mynaT sKkoph 4 SpKUH XapakaT Kwiaau. Yuiad TypyBud
yynaraMm (akaT SKOpHU TOPTWITaH XoJjAa cakjiad Typuil Bazudacunu 6axapaau. Y
KECHM [03aCH KMYMK OYiran cuMm OuiaH ypanaau, HUcOaTaH Y30K BakT JaBOMUJA
WIUJIAWIA Ba KYIPOK KU3UUIUA. TOPTyBUM UyiFaM pEJICHUHI aCOCUM KOHTAKTIIApU
1 ra mapanen ynanaau. Pene Tok ManOaura ymaHrasja TOPTYBYM Ba yIIIa0d
TYpyBYM uyliFamiap Oupraivkaa 3apyp TOPTHII KYYHHH XOCHUJ KWiaau. PeneHuHr
acoCHil KOHTAaKTIapH yJaHUIIM OWJIaH, TOPTHUII YYyJIFaMUHUHT 3aHXUPU Y3HUIIAIH.
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TopTum penecu numaHr 7 BocUTacuaa OpUTMa MEXaHU3MHM OWiIaH OOFJIaHTaH.
[MumaHrHUHT TACTKU, MKKUTa adpuwirad OapMokiapu eraknam mydracu 14 ra
MaxkamiaHrad. KyBBatu yHua kaTTa Oyimaran craprépiapaa Oup dyiaramiid
TOPTHUIL PeJIeCH XaM UILIATWIMIIKA MyMKHUH (Macanan, CT221).

WNuky €HyB nBUraTeiy Ba MINTA TYIIUPHUII CUCTEMACUHUHT TaBCU(HOMAaTapUHU
Oup-Oupura panuoHand MOCIAIITHPUIIAA IOPUTMAHMHI CTapTepJaH JABUTaTeira
OYnraH y3aTuil COHM [ KaTTa axaMmHsTra sra. Xap Oup JBUraTellb Ba YHH HILTa
TYLIMPUII IAPOUTIIAPUA YUYYH IOPUTMAHUHT, JIEKTPOCTAPTEP KYBBATUHU DHI TyIa
WOUIATWIMIIMHY ~ Ta@bMUHJIAWIWTAH  y3aTUII ~ COHJIApU  MaBXkyAd. AMMO,
pPEaYKTOPCHU3 IOpUTMA MEXaHU3MIIapUa, LIECTEPHSI-HUHI  MEXaHUK
MyCTaxKaMJIMK IIapTiapura Kypa i HUHT KuiiMaTtu 16 nan karra OyiMaiau.

NkkyHYM TOMOHAAH, {  HHUHI OPTHUIIM CTAPTEP DJIEKTPOIABUTATCIUHUHT
yiuaMmJIapyHA Ba MAacCaCMHU KaMaWTHpHUINl UMKOHUHM Oepanu. OXupru nusuiapaa
ANEKTPOCTAPTEPIAPHUHT yiIyaMjapd Ba MAacCACMHM KaMaWTUPHIIL MakKcaauaa
AJIEKTPOJIBUTATENb YYJIFAMJIAPUHU €HTUJI allOMUHMIJAH Talépriaii, HCCHUKKA
guAaMId IOKOpU CU(DATIN W30JAIMS MaTepuauiap WIUIATWIMIIK OujlaH Oupra,
WYKM KUCMHIa PEAYKTOP YpHATUITaH, yadamjiapyd KUYWK, alJaHHUIl 4YacTOTaCH
IOKOpH OYiran ctaptépiiap ToOopa KeHT KYJUIaHASITH.

Penykropnu craptépnapna SKOpb Bajld OWIaH CTapTEPHUHT YMKUII Bald
opacMra aia-HMII dYacToTacMHM 3-4 wmapTra  NacalTUpaJuraH  penaykKTop
YpHaTUITaH. bynna »snekTpo-mBUratenb CcainT MUUIAraHjgard  aiiiaHuioiap
gactotacu 15000-20000 MuH' Taua OMIMPHIA-IH, IKOPb BATHAATH aiIaHTHPYBYH
MOMEHT KMHMaTH 3ca Ce3UIapiiy JAapaxkaa nacasiu.

Ty3unumm KuxaTUaad peaykTopiap OAJUNA KaTOpiu MYKU Ba TAIKH WialliraH
€KU TUIaHeTap MeXaHU3MJIM Oynuiu MyMKUH. AWiHUKca Oy makcannapnaa [xemc
HOMHM OWaH MOPUTUIAJUTaH IUTAHETap PENyKTOpJapyuHU HIUIATHII MakKcajra
MyBOQUK. By penykropiap KywIaHUIIHA CUMMETPUK Yy3aTWIUIIM, UXYaMJIUTH Ba
doitnanu um kodppunuentu (OGUK) rokopunuru OunaH axpaind Typaiu.

Penyxropnu craptépnap Oup Kartop adzajuiMKiIapra sra, XycycaH, YJIapHUHT
yiyamiapu Ba Maccacd KHUYHMK, SJEKTpOJABHUrareiiapujard aiaHTHUpyBYU
MOMEHTH TMacaluiiyM XucoOWra JBUraTeIHU WIITa TYWUPHUII >KapaéHUIa
akKymyJisTop Oarapesicura TylIaguraH IOKjiamMa KUHMaTH aH4ya Kamasiu, Mact
TeMIiepaTypaiapa ABUraTesyiapHi UIIOHWIN UIITa TYIIUPULT UMKOHUATHA OPTAJIH.
Hly OGunan Oupra peayKTOpiau CTapTEpiap KaMUMWIMKIApJaH XaM XOJId 3Mac Ba
yIAPHUHT SHT acOoCHilllapu KyWuaaruiap: SpKUH IOpHII MyTaiapura Tylaaural
IOKJIaMa OpTaay Ba YJapHUHI WIIOHWIM WIUIAIl Aapa)kacu Nacasju; peayKTop
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Typaiam Ba 3JIEKTPOABUTATENIb SKOPUHHWHI alaHUII YacTOTaCH FOKOPHIINTH
cababnu crapTép OpPTUKYA WIOBKMH OWIaH HWIUIaNIu; SKOPh  aiJIaHMIII
JaCTOTACHHUHT FOKOPWJIMTH YyTKA Ba KOJJICKTOPJAPHUHT HIUIANl ITapOUTHHHU
OFUPJIAIIITUPAIA Ba YIAPHU SHUIUIITMHY TE3JIalITHPAIH.

Penykropiu  crapTépiapHUHT  KYJUIAHUINM, yJIapHU  HMIUIA0  YUKApPWHII
TEXHOJIOTUSACH CE3UJIapiii Japaxajaa Yysrapumura oiu0 kennud. XycycaH, Te3
alilaHyBYM  KUCMJIAQPHUHI MEXaHUMK MYCTaXKaMJIUTU  OIIMPWIAH, SKOPb
qyJraMJIapuHU  U30JSLUS  KWIUII YYyH [HIIUKIUTH  FOKOPUPOK  OYnraH
Marepuaiap KyJUJIaHWJIAIWTaH, 3JIEKTPOJIBUTATEIHUHT ACOCHM 3aHKUPJIApH-I1aru
KaJlainaimn ynu OwiiaH ynaHaauraH OWpukManap naiBaHjIaHAIuTaH, aliJlaHyBYU
KUCMJIAPHU aHUK MYBO3aHATIAITUPHUII aMalira OIUPUIaIUTraH OYIIu.

Haszopam casonnapu:

1. Nuku €HyB HABUTATEIMHU WIITa TYIIUPUII TU3UMHU KaHJal KuCMIIapJaH
TAIIKWJ TONTraH?

2. CtapTepHUHT 3apyp KyBBaTH Kaiicu oMmiiap Oyitnda xucooOimaHaau?

3. Jlpurarenb TUpCaKId BaJMHUHT aWJaHUIINATA KAPIIWIMK MOMEHTH Kaicu
oMuIIapra OoriauK?

4, JIBUTaTEIHM MUHUMAJI UIITA TYIIMPHUII YACTOTACH e0 HUMara autuiaau?

5. CtapTepiiapHH TY3WIMIIUHU TYIIYHTUPUHT

6. DPKUH IOpUII MyPTACUHUHT BazuQacy Ba UILUIAMIWHA TaXJIUI KAITUO OCpUHT

7. VIuku penyKTOpiu CTapTepIapHU TY3WIUIIMHUHT Y3UTa XOC TOMOHJIApUHU

TYLIYH-TUPUHT

Mabpy3a Ne 9

Maspy3a maB3ycu: Muku EHYB ABUTaTEIIAPHHA UINTA TYITUPUIT TH3UMH
(naBoMn)

Masbpy3sa pexacu:
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1. CtapT€p 2JIEKTPOABUTATEIIMHUHT JIEKTPOMEXaHUK TaBCU(PHOMACH
2. CraprepnapHu OOIIKAPHUIL AJIEKTP CXEMaJapH.

3. JlBurareinapHu umra TYIIUPUIIHA €HTWIaTyBYM BOCUTAJIAp.

4. Vmra TymupHIln TM3UMH acOO0IApUHUHT TEXHUK KapOBHU

Tasnu cy3 Ba mOopanap: KywIaHMI, aWIaHUII YacTOTacH, OypOBYM MOMEHT,
KyBBaT, MCTEbMOJ TOKH, TyJa TOPMO3JIAHULI, CalT IOPHUII, MAaKCHUMaJl KyBBaT
pexumu, Teckapu JHOK, MarHuT OKMMH, CUMMETPUK Napadosa, MyJIaTHH MarHuT
TYUMHUIIM, yIOpMa TOK, MEXaHMK Ba MarHUTIM Ucpoduiap, YYFIIaHUII IIaMIIapH,
WCUTTUY IIaMJIapH

CTapTép »3/1eKTPOABUIATEJIMHUHT JJIeKTPOMeXaHUK TaBcugHomacu el
YHUHI acOCHW NapaMmeTpiapuHMHr (kKyunanum U, , aljgaHWII 4YacToTacu n ,
OypoBur MOMEHT M., KyBBart P, ) UCTebMOJ TOKHU /. ra OOFIUKIUTHUra alTUIAIH.

DNeKTpoABHUTATEh TaBCU(HOMACH CTapTEP HII PSKUMHHWHT V3HTa XOC
TOMOHJIapH OuJiaH OeNTuiIaHaIu:

a) UCTEebMOJ TOKM KyBBAaTH YEKJIaHTaH aKKyMyJsTop Oarapescuian
OJIMHTAHJIUTU Ty(halau cTapTép KUCKUWIApUJArd KYWIAHMII JOUMHUN KuUKMartra
sra OynMaiinm Ba roKjama OpTUIIM OUJIaH MabJIyM yeraparaya Kamas i,

0) craptép Kucka BakT naBomuaa (10-15c) umumaranaurd ydyH YHUHT KyBBaTu
ANEKTPOABUTATENb UyJIFaMIAPUHUHT KU3UO KeTuil xaBu OuilaH dYekIaHManian
Ba TaBCcU(PHOMacHuJIaru MakCUMall KMMMaT OujiaH OeNruiIaHaiu;

B) cTaptép Tyna TopMmo3jaHuIl (€KW KHUCKAa TYTalIWII) Ba CalT OPHII
pexuMIapuaa UIUIAIra MYJDKajUlaHTaH Ba YHUHT KUcwmilapu Oy yerapaBuid
pexXuMIIapa ro3ara KejaJuraH lokjamajgapra 4ujamid Kaiaud XucoOJjaHTaH Ba
sICAJITaH.

Opnatna, craprépiapaa KeTMa-KeT  YUFOTUIN — TU3UMUTra dra  OynraH
ANIEKTPOABUTATEINIAD MIUIATUIAAM,  0ab3u XoJUlapAa dIIEKTPOJBUTATEIIHUHT
alJaHUIIUIap YaCTOTACHMHU yerapajail Makcajuaa apajanl YUFOTHII TU3UMH XaM
KYJUIAaHWJIAJIH.

DNEKTpOTEXHUKA KYPCUIAH MabIIyMKH, KETMa-KeT YWFOTHII THU3UMHra 3ra
Oynran y3rapmMac TOK JJIEKTPOIBUTATEJIMHUHI SKOPb BAJIUJArd 3JIEKTPOMArHUT
OypoBYM MOMEHT Kyhujaru udoaa épaamuaa aHUKIaHaIN:
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PN e w14
2n-a

M

By epna, p - xydT KyTOMap conu; N - SKOpb UyJaFamiapuaaru
YyTKa3ruujiap COHH; a - IKOPb UyJIFaMUJard napainei TapMoKiIu xxydriap conu; /. -
AKOpb YyJFaMHUIaru Tok; @ - 3JEeKTPOJABUraTeNAaru XaBo TUPKUILH Ba SIKOpJIaH
YTYBUM acCOCHIl MarHUT OKUMHU; C,, = pN/2a - 31EKTPOABUTATEIHUHT (haKaT
KOHCTPYKTHUB TY3WIHIINATA OOFIUK OYIran Kod)PuIueHT.

CrapTépHUHT OypOBUM MOMEHTH - M, , DIEKTPOABUTATENb SKOPh BajUaaru
AIEKTPOMAarHuT OypoBYM MOMEHTH M., JlaH TOJAIIMIIHUK Ba 4YyTKajlapaaru
MeXaHUK ucpoduap kuimatu M,,, ra kam Oynaau, SbHU

Mc = Ma]zM _‘Mmex = Cm']c' @ _‘Mmex s (15)

Mexanuk wucpoduiap KuWMaTHHM TakpuOaH paBuIlaa Yy3rapmac 1e0 KaOyin
KWINHCA, CTApTEPHUHT OYpOBYM MOMECHTH JJICKTPOJBUTATCIHUHT KOHCTPYKTHB
napaMeTpiiapura, yHIarm acoCHil yWFOTHINI MarHUT OKWMHIra Ba SKOPb
qyJFaMHUJIard TOK KHAMaTiapura OOFJIUKIUTH paBIllaH Oyiaau.

SAKOpHMHT  aljaHUIIIAp  YacToTacCk #n  HUA  SKOpb  YyJiFamiiapuja
uHayknusutaHaaurad Teckapu DFOK Hu anukam dhopmynacuaad Torca 6ymaau:

E=LN v d-c.no , (16)
a-60
Hemak n= £, , (17)
c, D

SIKOpHMHT aWiaHUILIAp YacTOTaCHM OPTHUILM OWIaH YHUHT 4yJlFamiiapuaa
Kuiimat ommb Oopanuran Tteckapu OIOK - E,  uHAayknusiaHaad Ba Y
AKKYMYJISTOp KyWJIaHUIIUTa KapIIWIMK KYpcaTuO, SKOph yyJraMujard Ba yHra
KETMa-KeT yJIaHTaH YUFOTHUII YyJIiFaMUJard TOK Ky4uHU Kamantupaau. Hatuwxkana,
YUFOTHUIII MAarHUT OKUMHU @ KaMaiinO, SIKOPHUHT alJlaHUII 4acTOTacu Wya KyHuo
OYnmaluran kaTra KuiMarraya opTud KeTUIIM MyMKUH. By - mOAIIMIIHUKIADHH,
YyTKa Ba KOJUJIEKTOPDHU MEbEPUAAH OPTUK elmnuimra oiaud kenaau. bynaan
TalllKapy, MapKa3JlaH KouMma Kyd4 TabCHUpHAA SAKOPb Y3arujard yTKasruwiap Ba
KOJUIEKTOP IUIACTUHAJIAPU COUMINO KETHUIIN XaM MYMKHH.
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Canr xonpa MIUIaraHfga  dJIEKTPOJBHUraTellb  SAKOPUHUHI  alJIaHUILIIAp
YacTOTACMHU YeKJall Makcaauaa, ©Oaw3u  craprépmapnaa (ct.221, 29.3708)
YUFOTHII YyJFaMJIapUHU apajall yjiall CXeMacH KyJJIaHWIAAW, SbHU YUFOTHII
FAITAKJIAPUHUHT OUp KUCMHM Tlapajiell, HWKKMHYM KHUCMHU KETMa-KeT YJaHaJlu.
bynnaii ynanuim cxemacuga sSKOpHUHT Teckapu OFOK ylroTHII 4yJIFaMUHUHT
rapajiejl yJaHraH frajTakjIapuaard TOKKa KapLIMJIMK KypcaTta OJIManiIu, yUFOTUIL
MarHut okuMu @ HUHT KUHMAaTH eTapiiv Aapaxkaaa Karra 0ynanu Ba Oy, SKOPHUHT
AWJIAHUII YaCTOTACUHU YEKIIAUIN.

CrapTép 2IEKTpOABUTATEIMHUHT TOK 3aHXXUPUHHM XucoOjam cxemacuaad (31-
pacMm), Kupxrod konyHura acocan

E,=E;-I.(R;+R,+R.) , (I18)

by epna, R; - akkymynarop OaTapesiCHHUHT WMYKH Kapliwiuru, R, - TOK
3aHKMPHUIATH YTKasruunap Ry, Ba "macca" R, Kapmwmiry; R.= Ry, + R, + 2R, -
DJIEKTPOJABUTaTETHUHI YMYMUN UYKH KaPIIUINIH; Ry~ YAFOTHII YyJIFaMJIapUHUHT
KApLIWIUTH; R, - AKOpb YyJFaMJIapUHUHT Kapuiwiury; 2R, - 4yTKa Ba 4yTKa
OWJIaH KOJUIEKTOP OpacuJard KOHTaKT KapUIWINTH.

AKKyMyJsTOp 6aTapesicu KUCKUYJIapUaaru Ky4IaHHIn

U5=E5-ICR5 , (19)

CrapT€p KUCKUUTIapUIaru

it
KYWIAHUIII i [
i o s 3Fw
gj‘ T £5:7 3 &
Ue=Us-1.R, , (20) T f Raw Ry
- —— e
I

CrapTépHUHT TOK  3aHXXHUPHIATH .
31-pacm.Craptép

QJICKTPOABUTATCINMHUHI TOK

KyuwlaHumHuHr nacainmm 1000 A ra
xucobura 2B naH optMacnuru, sbHU

. | | 3aH)KUPUHH XUCOOIAll CXeMacH
yTkasruugap Ba  "'Macca"  HHHT
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kapumwurn - 0,002 Om  gaH  kam
oYUM Kepax.

UyTka OuiaH KOJIJIEKTOP Opacuiaru
KOHTaKT Kapmuiaura R, SKOPHUHT
AWJIAHUIIUIAp YacTOTACUra Ba YHAAru
TOK KUMaTHUra OOFJIHK.

DneKTpoABUTaTeIUIApHU  XUcoOJalmga YyTKa KOHTAKTJIApUIard KydJaHUII

nacauim noumMuil 1e6 KaOys KUIMHAAU Ba KYJJIaHAAUTaH YYTKAJIApPHUHT Typura

Kapab 1,5-2,5 B ra TeHr oauHaIu.

CrapTé€p dHEKTPOABUTATENMHUHI  AJIEKTPOMArHUT KyBBAaTH, JJIEKTPOMArHUT

OypoBud MOMEHT M,,, HH SKOpPb AWJIAHUIIMHUHT Oypuyak TE3JIUTH @ Ta KY-

nmaTMacura Omiian AHUKJIaHaau:

Pasz = Ma]zM c s (21)

2T uruam, xamaa (14) Ba (17) napHu Xuco6ra oIcaK

w =

m-2n.n=p.N.2n'60.a.E”'l“=EH-IL,a (22)
N 60 2n-a-60-p- N

by nudonara E, uunr (18) garu kuiitmaTuHu Kyiicak

PSﬂM:[CE5_ICZ(R5+R3+RC)’ (23)

DneKkTpoMarHuT KyBBaTHHUHT (23) udomacu cuMMETpUK napadosna 6yiuo, y

KyWHUJIaru Wian3iapra sra

Li=0 Ba -5 _; (24
R. +R, +R,

by epna, I, - cTapT€p SIEKTPOABHUIATENIM TyJja TOPMO3JIAHTAaH PEKUMIATH

"KHCKa TyTallyB TOKH'" HOMHU OWJaH IOpUTWIAJAMraH TOK. By pexumpaa sxopb
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alTaHMIIIap YacTOTacu 7. Ba SKOPb UyJdramyiapuja WHIYKIUSIaHTaH TeCKapH
OIOK - E;, Hoara teHr O0ynau.

P=f (I)  ¢yskuusHuHr (23) sSKCTpeman KUWMATH, 3JIEKTPOABUTATEITHUHT
MaKcUMaJ KyBBaTUTa TYFpU KeJlaJUuraH sIkopb TOKMHH aHUKJIAlll IMKOHUHH Oepaau

I, = Es =05-7, - (25)
2(R, +R, +R ) ‘

I[eMaK, CTapTépHI/IHI‘ QJICKTPOABUT'ATCIIN SIISI/IHI/IHF MaKCHMaJI KyYBBAaTHUI'a KHCKa
TyTallyB TOKHHHHI IPpHUM KHﬁMaTHIIa dpumIaau.

Lymax HAHT (25) naru KAMMaTHHU 3JIEKTPOMArHUT KyBBaTHUHI ndonacu (23) ra
KYHcaK, SJEKTPOJABUTATEIHUHI MaKCUMaJl JJICKTPOMArHUT KYBBATHHHM aHUKJIAII
udomacu xocun 6ynaau:

E; 1

P =] e _ -
4R.+R +R) 4

Mmax Pmax 'E6 _If’ (R6 +R3 +Rc): E6 'IKm 9 (26)

max

CrapTépHUHT 3JEKTpOMEXaHUK TaBcu(pHOMacu  32-pacMia  KEITHPHWITaH.
DNeKTp-0ABUTATEIHUHT HUCTEbMOJ TOKM OPTHUIIM OWJIaH YWFOTHUII MAarHUT OKUMHU
@ XaMm MarHUTJIAHMIL 3TPU YU3UFHU OYitnad omubd 6opaau. FOxnama kuiimat Kam
OynraHia MarHUT OKUMUHUHT YCUIIM TOKHUHT OPTHILKTa MPONOpLUUOHAN OYnaay,
IOKJIaMa KUWMaTh OpTULIM OWIaH MYJIaTHU MAarHuT TYWUMHUINM HaTHXKacuaa
TaBCU(PHOMAHUHT Oy KUCMHUJA MAarHUT OKUMH XKYyJla XaM CEKUH ycaJu Ba amalija
YHU JIOMMUH J1e6 xpcobnaca 6ynaau. DNeKTpoMarHuT MOMEHT - M.,,,, , I0KJlaMa TOK
nact Oynranaa mapabosia Oyiina0b, rokjiaMa OpTUIIM OW/laH TOK KuMaTura
MPONOPLUMOHAN XOJJa OpTagyd Ba Y3WHHUHI SHI KaTTa KHMaTura craprep TyJia
TOPMO3JIaHTaH pEeXHMJa, SbHU KUCKa TyTallyB Tokujaa ospumiaau. FOkopuaa
kypcatuiranaek (15. udonara kapanr) craptép Banugaru 0ypoBYM MOMEHT M,
ANEKTPOMAarHuT MOMEHT M, NaH MexXaHuk ucpodnap kuitmatu M,., 4a Kam
oynaan. CTapTEPHUHT CAJIT UIUIAII PEXUMHUTA TYFPU KellaJuraH TOK KuiMaTunia,
apHu [ = [y O6ynranna OypoBuYM MOMEHT M, HUHI KMHMaTu HOJTa TEHT OYnaaw,
AKOPb alJIaHMIILJIAP YaCTOTACH 1, 13Ca MakcuMall Kuiimatra spumanu. Craprepra
IOKJIaMa OEpUIIHUHT OOUUIAHFUY KHCMHJA SIKOPHMHI alJlaHUIUIap YacTOTacu
TaXMUHaH runepbona Oyinya Kamasau, Mokaama Kuitmatu [ > 0,5 I, nan
OlTaHAa, alJlaHWII YaCTOTACUMHUHI TaBCU(PHOMACH JEIpiAU TYFPU YHU3HUK
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KYpUHMIIUTA yTaau Ba HUX0AT [ = I, OynraHaa, SbHU Tyila TOPMO3JIAHUII
pexumuna n. = 0 6ymaau.
Craprep Banuaaru MEXaHuK KyBBaT P =—< < , kBm DICKTPOMAarHUT KyBBaT
9550
P.,,,, 1aH MexaHMKaBUW, MarHUTIU ucpodiap KuiiMaTiya Kam Oyiaau:

Pc:PSﬂM'Pmex'Pmae )

by epna, P,. - TOANIMIHUK Ba YyTKaJapjard HIIKAJaHUIITa Ucpod Oyiran
KyBBaT; P,, - SKOPHUHT TyJaT y3ardiHU KalTa MarHWTian Ba YHJAard yopMma
TOoKJIapra ucpod O6ynraH KyBBar.

32-pacMm. CTapTEpHUHT AJIEKTPOMEXaHUK TaBCU(HOMACH.

MexaHukaBuid Ba MarHuTiau ucpodiap SKOph aiJlaHUIUIAp YaCTOTACH OPTHUILU
OwiaH yca Oouuaiau, MyHUHT YYyH 7. HUHT KUAMaTW Kamaiiumm OunaH P. Ba
P.,,,, TaBcupHOManapu Tobopa Oup-Oupura skuHIammo 6opaau, n. = () 6ynranaa
sca ynap Tyramanu ( [ = I, HyKracuna).

CTapTépJIapHI/IHI‘ QJICKTPOMCXAaHHUK TaBCI/I(I)HOMaCI/II[a KYﬁHHaFH pexumiiap
aJloxXyJa axaMusaTra ara.
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- Canm wuwnawm pexcumu; by pexuMia SKOPHUHT alJaHUII YacCTOTACH JHT
KaTTa Kuimatra ( n. = R, ) ora Oynanu, OypoBUM MOMEHT Kukimatu Houira ( M,
= () ), TOK KuitmMaTu cant unuiam Tokura ( I. = [ ) TeHr 6ynanu;

- Cmapmep eanuoacu Ky6eamHUHZ MAKCUMAT KUUMAMuoazcu HOMUHAT
pexcum; AitHaH 1y peXuMIa CTapTEpPHUHT HOMHUHAJI  TapamMeTpiaapu
Oenrunananu: KysBatu P, OypoBun MmoMmeHTH M,,, aillIaHUIILIAp YaCTOTACH M,y
Ba HoMHuHaN Toku [I.,. HomuHan pexumaa craprep KUCKUWIAPUIATH Ky4UJIAHMIII
KuiimMaTtu Oepwiamaiau, JeKWH oJarna, vy aKKyMyJIATOp OaTapesiCUHUHT
KUCKUWwiIapuaaru kyuianuim U; HUHT TaxMuHaH 75% HU TallKuid KWJIAJIH.
Macanan, 12 B nu ctaprepnap yuyn U, = 8 B 6ynanu;

- Tyna mopmosznanuw pexcumu; by pexuMaa TOKHUHI KAMMATH KHCKa
TyramyB Tokura (I = I, ), OypoBun MOMEHT MakcuMan Kuimarura ( M, = M.,
), aitmanuI yactoracu Hoira ( n. = () ) TeHr Oynaau.

Cant unuiam Ba Tyjaa TOPMO3JaHUII peXUMIIapU - Ha30paT pexxumiapu 0ynuo,
yJIAPHUHT KYPCATKUWIAPH CTAPTEPIAPHUHT TEXHHK XOJIATUHU TEKIIUPHUII YUyH
XU3MaT KUJIaIu.

CraprepjiapHu 0OIIKAPHII 3JIEKTP cXeMaJjiapu. XO3MpPI¥ 3aMOH aBTOMOOWIIb
JBUTA-TEJUIAPUHUA HINTa TYWIUPHUIL CHCTEMalla-pujaa CTapTEP dDIEKTPMarHuT
TOpTUII penecu €paamuaa macodajaH, SbHU XalWJAoBUM KaOuHacugaH TypuO
Ooomkapunaau. [uzens nBurareuiapuna Oy skapa€H, KOHTaKTIapu TOPTULI
PEJNIECUHUHT UCTEbMOJI KWJIAJIUTaH TOK TabCUPHUra YMAAMIIM, CTApTEP ylarudiapu
épaamuna amanra omupwiagu. KapOroopaTopnu asuratenngapia 3ca TOPTHUILI
penecu, Oab3aH OeBocUTa YT OJAMPUIN KaJIUTH OpKajdu (KaMm KyBBaTId
cTapTépiapia), JIEKUH, akCcapusiT XoJulapa, dyJFaMiIapud YT OJIIUPHUII KaJIUTH
OpKaJIM yJIaHTaH KylIuM4a pejie BocuTacuaa Oomkapuiaaau. YyHKH JBUraTeiaHU
ymra TYIIUPUII jKapa€HUAa TOPTULI PEJIECUHUHT HCTebMOJ TOKH 30-40 A Hu
TAIIKWJ KUJIaau Ba YT OJIUPUII KATUTHHUHT KOHTAKTJIapy Oy KUAMAaTIaru ToKjiap
OuiiaH MIUIalra MyJbKajJlaHraH dMac.

BA3 2101, 2103, 2106 aBromobumiapunaa ypuatwiran CT221 craprépnapunaru
Oup dYyaramiIu TOPTHUIN pejecu OeBocUTa VYT OJJAMPUILI KaUTH  OpKajiu
Oomkapwmi  ycyiaura mucoil OVna omamu (33-pacm). TopTumn penecUHUHT
gynramu K1, yT ommumpum xamuta YOK  "craprép" xonatura Gypanramzia
akKKyMmMyJsTop Oartapescu OwiaH yjaHaad. TOPTHIN  PEIECUHHUHT  SIKOPHU
AJIEKTPOMArHUT MaWJ0H TabCHpUJa TOPTWIMO THUIIAHT EpaaMujia OpUTMa
IIECTEPHSACUHN MAaXOBHKHUHI THUIIUIM TapAWIIM OWJaH WIAIITHUPAIA Ba Xapakat
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HUYIIMHUHT OXUpHAA 3JIeKTpoaBuraTenb "M" HU TOk ManOaura ynaiuraH acocui
koHTakTap Kl.1 Hu Tyramtupanu. DIeKTpoABUTATENb HUINTA Ty Ba IOPUTMA
MEXaHU3MHU JABUTATeNb TUPCAKIM BaJIMHU aliaHThpa Oouutaiiau. JlBurarens uiira
Tymranaas keitma YOK "Y1 onaupum" XoJaTHra yTKasHIad Ba TOK 3aHKHPH
y3UJraH TOPTHII PEJIECHHHUHI SKOPU Ba  IOPUTMA  MEXaHU3MU  IpPYKUHA
TabCUPHJIA Y3UHUHT AACTIA0KU XOJaTUra KauTaiu.

Craprépnapaa acocaH, JBHTAaTeIHU HIITa I ,} .
TYLIHPHUILLI xKapacHuaa aKKyMYJIATOD med /! f i
OaTapesici JHEPTrUsICUHU TeXKalll WMKOHUHU + E

=

1 AB 3

1

“]-_

OepaauraH UKKU yyiaramid (ToptyBum - "TH"
i L

Ba ynutad TtypyBun - "YTU") Toprum
penenapu unuiatwiaan. HWkku  gynramiim

TOPTUII PEJIECUHUHTI unuiamu  34-pacmaa

TACBUPJIAHTAH. YT ONIMPHII KAIUTH YIaHHO,
33-pacm. CT221

CTapTEPUHU  OOIIKAPHIIL
IIEKTP CXEeMacu

Kylum4a peiie KOHTAaKTJIapu -KPK
TyTallraHaa, akKymyJsiTop OarapesiculiaH
KeJaJauraH TOK MKkuTa uyinraMm - YTU Ba TU
nan Vragu (34-pacm,a). by wukku dgynram
XOCWJI KWITaH dJEKTPOMArHUT MaiJIOHU
TabCUpPUJA TOPTULI PEIECUHUHT SKOPH TOP-
TUIMO, MUIIAHT BOCHTACHJla IOpPUTMA MeXa-
HU3MHHM XapakaTra KeJITUpuO, IIeCTepHs Ba
Ma-XOBUKHHU TULLUIA rapAulIuHu
WJIAIIUIIUHU TAbMUH-

naiau. SIkopb XapakaTUHUHT OXUPHA, Y3UHUHT UKKUHYU YYUJArd KOHTAKTIU
jJanmak  €paaMya  TOPTHUIN  PEJIECMHUHT  acocuil  koHtakmiapu TPKuu
TYyTalITUPaAM Ba TOK MaHOAMHM OEBOCHTA JJIEKTPO-ABUTaTENb YyJFaMjapura
ynaiiau (34-pacm,0). Toptum uynramu - TH cxemara mynnai ynanranku, TPK
tyrammy  Ounan  TY miyHT/IaHaad, YyHKM JBHUTaTeIHM HWINTa TYHIUPUIL
*apaCHUHUHT Oy OOCKMYMIA TOPTHUII pejie KOHTAKTJIAPUHU TyTall XoJja cakiad
TYpUIlI Y4yH ynuiad TypyBYM UyJFaM MarHUT MalJOHUHUHT TOPTHILI Ky4H €Tapiiv
Oynanu.

JIBurarenp HIlIra TylUraHJaH KeWnH, Kymnmua pene koHtakmiapu KPK y3unanu
Ba TOK, TOpTUII penecuHUHT KoHTakTiaapu TPK, TY Ba YTY uynramiiapu opkanu
keTMa-ket yranu (52B-pacM). bynna YTU uynramaan yraétraH TOK WYHAIWIIN
onauHruaaii Oynca, TY pgaH TOK Teckapu HyHanmumaa yraau. Xap HKKaia
gyJraMJiard ypamjap COHM Ba ylapjaH yTaéTraH TOK Oup Xwi OViIraHiIuru
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cababnu Oy 4dynFaMJapHUHI MAarHuT IOPUTYBYU Kywiap WUFUHAMCU HOJITA TEHT
Oynagn. Hartwxkanga,  pene dSJIEKTPOMArHUTH MArHUTCU3JIaHAIW, KaWTapuil
MPY>KUHACU peJie AKOPUHU JacTiabku Xoiura Kailtapub pene kontaktiapu TPK
HU y3a]ld Ba IOpPUTMA MEXAaHU3MHUHUHT MUIIAHTUTA TAhCUP KYpcaTHO, IIECTEpHSIHU
WJIANIUIIIAH YUKapaIu.

34-pacm. CtapTEpIapHUHT UKKH YYJIFaMIIA 3JIEKTPOMArHUT TOPTHIII
PEJIECCUHUHT UIUIAIl TPUHITUIIH.

a - KymMM4a pelie yJaHraH Xoj; O - TOPTULI PEJECUHUHI acOoCUM
KOHTaKJIapy yJlaHTaH XO0JI; B - KyIIMMYa pejie KOHTaKTJIapu y3WJraH
XO0J.

JIBurarenp uimira TylmraHfaH KeWWH cTapTepHU TacoaudaH siHa TOK MaHOaura
yJial, IOpUTMa IIECTEPHSICH Ba MaxOBUK TapAUIIMHUHT  THUIUIAPUHU
IMKACTIaHUIINTA EKU SPKUH IOpUII My(TACHHU MIIJIAH YUKHUINTa OO KeJIUIIn
MyMKHH. JIBUTarenp uINra TylmraHAaH KeWMH Oexoc cTapTepHU  KaiTa
yIQHUILIMHYU OJITMHU OJIUII Y4yH Maxcyc OJOKMpOBKa pelieyapu viaTuianu. by
penera TabCUp KWIHILI YY4YH JABUTATENb TYJIa WINra TYIITAaHIUTH XaKUJard CUTrHAJI
Xap XWl JaTyuKkJapAaH KeTuliM MyMKuH. MacanaH, Oy Makcajjaa THpCaKId
BAJIHUHI aWJIaHUILJIAD YaCTOTACUHU, JBUIATEIHHM MOWIIAIl CHCTEMAcHJIaru MOW
00CHUMMHU €K F€HEPATOPHU KYUJAHUIIMHU HOMUHAJ KUWMaTra SpUIIraHIuruHu
KaiJl KWJIyBYM JATYUKIIAP UILJIATUIUIIA MYMKHH.

JIBUraTe/lJIapHU WINra TYMIMPHIIHH EHIW/UIATYBYHM BOCUTagap. ATpod
MYXUT XapopaTH MacT Oyiranjaa ABUTaTeNJIApHU UIITa TYIIUPHUIIHU €HTUIUIATULI
YUYH TYpPJIM XU YYFJIAHUII IIaMJIapy, ABUTATENb UUIMHAPIApUra KUpa€Trad XaBo
UCUTKUWIAPH Ba €HUII KaMEpacHura Maxcyc Mociamanap €pJaMuia ImypKajaJIuras,
T€3 ajaHra OJyBYM CYIOKIMKIAp KyJUlaHu-iaaud. Mmra  TymupuliHuA
SHI'WJJIaTYBUM BOCHUTANAp KYMPOK AU3EIb ABUTaTe/UIapya TaTOUK TOITaH.
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EHum kamepacu axpaTWiITaH au3elb JABMraTe/IapMHM IacT TeMIepaTypaja
WIIra TYLIUPUIIHA CHTWUIATUII YYYH YJIAPHUHI OJIX €KUM yHOpMa KaMmepacura
KU3AUPUILI 3JIEMEHTH OYMK €KUM €nuK (WTUGTIM) TypJAard 4YyfiIaHUIl IIamiiapu
YpHatunaau. YYFnaHum »JeMeHTH OYMK OyniraH mamiapHu (35-pacw,a) €Huin
Kamepacura »KOuJIal-

TUpUiIagTranaa, YHUHT KU3u0 TypraH
CIUpalid - 3 mMypKajdaHa€raH €HWIFU
KOHYCHJIaH TallKapujaa OViIuImra
SpUIIKII 3apyp. AKC X0JiJ1a, EHWIFU

KM3UTaH COUpaira TymuO YT OJUII
KapaéHu OMp MyHUYa Te3jauica Xam,
mamjiap  Te3  HMINJAaH  YUKAAu.
Uyrnanuin 3leMeHTH O4YHuK OyiraH

A
= T rr el A —r-rre 0

mamiiap MKKM KyTONM KWinb Taiép-
JaHaAu, SbHU CHHPAJIUHUHT MKKaja
ydd ~ XaM  KOOMKIAaH  M30JIALMS

xuwmmHagy. lam crmpamu 40-60 ¢ al
BakT mumma  10000-1100°C raua

35-pacm.YUyFnaHuil mamiapu.
ku3nian Ba 1,7 B kyunanunmga 50 A

a) KU3JUPHUIII DJIEMEHTH OYHK; 0)

raya TOK MCTE€BMOJ KMIIAIH. MITHGTIH;
[Itudytom [IAMIAPHUHT (35- 1-mapka3suii 251eKTpo, 2-KOOur, 3-
pacM,0) UYFIaHWID OdIneMeHTH - 3,  CTMPaNlb, 4- YHKUNI y4H, S - CIHPATh

HCCHKIIIK ~ YTKAa3yBYQHIMIH 1okopu  KOOHFH
oynran Martepual Ouan
TYJIIUpPWITaH XUMOsl KoOuru 5 ra
xoimamrtupunanu. Illam  koOuru
TEMUP-HUKETb-XPOM KOTHUIIIMAacu
OynraH WHKO-HENJaH TalépraaHaau.
Eumm  kamepacura — YpHaTHITaH
WTUQTIM  mamiaap  KOOUFU-HUHT
KM3UO TypraH y4u IypKanaHa€TraH

¢Hwrn  yerapacuga Oymumm  kepak. ITudTiam  mamiiapHUHT  MEXaHUK
MYCTaxXKaMJINTU Ba WIUIAII MYAJaTH OKOpU Oymanu. Yiap oxatna Oup KyTtOau
(uVFnaHUII 3JIEMEHTUHUHT MKKUHYM yuu "Macca" ra ynaHaau) KWiIuO WIUIaHaIu
Ba KywIaHUIIHUHT 24 Ba 12 B kuiimatura Moc pasumiaa 5 Ba 10 A TOK nctebModn
KHJIA]IH.
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Uyrnanum  1mamiapu  €paaMua  JIu3eNlb  JBUraTeiljlapHu, aTpod MyXuT

0 . -1
xapopatu —10-15"C, Tupcaknum BajnHUHr aWnaHuil yacrtotacu 60-80 wMuH
OynraHja uira TYIIMPUIITHU TAbMUHIIAINA MYMKHH.

Juzens nBuraTeiiapuia IWIMHIPIAapra KUpaETraH XaBoO XapOpaTHUHH KyTapuo,
EHWIFW YT OJMIUMHA EHTWUIAIITUPUII YYYH  KHPUTUII  KOJUIEKTOpJapura
ucutkuy mwamiapu ypHatunaau. Kysesatu 400 Bt, uctesmon toku 45-50 A Gynran
CH-150 Oenrunum HCHUTKUY IMaMUHUHT (36-pacm,a) cHOuUpaid aKKyMyJjsiTopra
yranrannas 40-60 ¢ yrrammaH keitmn 900-1000°C raua xusuiian. By HCHTKHY
mamiiapyd KAPUTHUIL KOJUIGKTOPUHHUHI  Oom  KUCcMMIa €KUM UWJIMHApJapra
OYnuHTaH xoilapra ypHaTHIIaIu.

lapaunum  vcutkud  mwamiaapuHuHr  (36-pacm,0) cnupanu | HUHT 103acu

HucOaTaH Karra OYyiraHauru Ba Yy XaBO OKUMHUHUHI  MapKas3ura
KOWNAIITUPUIATAHIUTK Ty(daitnu, Oy  Typaard  HCUTKUWIAPHU  LMIUHApPra
KUpaéTraH XaBOHU OMp MyHYa IOKOpH JAapaxkaja UcuTaau. [apaunum ucuTKu4
mamiiapy, OJaTAa, KHUPUTUII KOJUIGKTOPUHUHI — aXpajaJuraH >KoWjgapura
KOTUPHIIA]IN.

Hcentknu mamnap épaamMuia MWIMHAPIApra KUpaéTrad XaBo xapopatunu 20 -
35°C raua omMpwMII, JBUTraTeTHH UIIra TYIIHPHII MHUHAMAI TEMIIEPaTypacHHu 5-
10°C ra macaifTupuir MyMKHH. AMMO MCHTKAY IIAMIAPMHHMHT KyBBATH HHCOATaH
nacturu (400-1000 BT) , KMpUTHUII KOJJIEKTOPHIArd HCCUKIUK UCPOGUHHHT
KATTAJINTH, YJIAPHUHT HIUIATAIMII JAOMPACMHU MII XXMM 5 J1 J1aH KaTTa
OynmaraH aABUraTessap OuiaH 4eKJIanau.

36-pacM. XaBO HCUTKHAY IAMJIAPH.
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a) - CH-150; 0) - rapaunuiu;
1 - uyrnanum cnupanu, 2 - y3ak, 3 - 3uujgarud maiida, 4 - KoOuK, 5 -
M30JIAIHA maiibacu, 6 - KOHTAKT raifkacu, 7 - H30JSIUs BTYIKACH.

Karra wm xaxxmura sra Oyiran Au3eUIapHU HINTa TYIIUPUII Y4YH DIIEKTP
MallbaJUIM [IaMJIap KyJUIlaHWIaau. JIBuratenHn wmra TyWIUPULIAAH AaBBall
HIAMHUHT YYFJIAHUII CHMpajura TOK roOopwiagu Ba y kuszaupwianud. CyHrpa
Maxcyc JJIGKTPOMAarHuT KJamnaH o4yWind, KU3MO TypraH chnupaira EHWIFU
nypkanagy. EHunru OyFnaHaaum, KMpaéTraH XaBo OWIaH apanamagd Ba agaHra
onamu. Xocwsl OynaraH wmamrbaja UWIMHApIapra KUpaETraH XaBOHU HCUTHO,
JBUTATENb WIITa TYWWIIMHU CHTWUIAITUpPaAu. by XaBO HMCUTKHYIAD COBYK
JNBUTATEIIHW WINra TYWHPUII MHHUMAJI TEMIIEpPAaTypacuHU 10-15°C raua
nacalTUpHIL UIMKOHUHH Oepaiu.

JIBUTaTeIapHA WINTa TYIIUPHUIITHUA CHTWIUIATYyBUM YCyJUIapJaH sHa Oupu, Oy
¢HUII KaMmepacura Te3 aJjlaHTa OJIyBYM CYIOKIMKIAPHU MypKalaup. XO03UpPru
BaKTJa KapOOpaTopiy ABUTATEIUIAPHU WINTa TYIIMPUIIHA CHTWUIATHIL YIyH
Tapkubuga nustun 3¢up (45-60%), raz 6ensunu (35-55%), U3onponMIHUTPAT
(1-1,5%) Ba edunuiira, OKCUIJIaHUINTA Kapmu Kymumyaitapu ( 2,5% ) 6ynran
"ApkTuka" HOMJIM T€3 aJlaHra OJIyBYM CYIOKIMK KyJUlaHuiaau. Jluszenb
JBUTATEJUIApU YYyH MYJDKaJUIAHTaH IIyHra yxmam cyrokmuk "Xomox J-40"
tapkubura xam audThI 3dup (58-62%), uzonpomunautpart (13-17%) Ba kema ras
TypOuHanapunuar wmouin  (8-12%) xupaamu. Nmra tymupum CyrOKIWTH
HWIMHApIapra 6eBocuTa acocuil €HWIFU OuiaH Oupra €k Maxcyc MociaMmalap
EpaamMua KUPUTHUII KOJUIEKTOPHUTa TTYPKATHIINA MyMKHH.

bynnan Tamkapu, ABUTATEUIADHM WINTA TYIIUPUIIHU CHTWLIATUIL YYYH
KapTepJard MOWHHM €KH COBYTHII CHUCTEMAaCHJard CYHOKIWKHU HUCUTHUII KalOu
OolIKa ycyuiap XxaM MaBxKy/I.

Mmra tymupuim THU3MMHHUHI TEXHUKABHMHM KapoBH. XO3UpPrd 3aMOH
aBTOMOOWJI-JIapura YpHaTWiIa€TraH crapTépiap aHya [OKOPHM — WMIIOHWIMIHK
Japajkacura sra Ba yJap TeXHHUKa-BUM KapoB Ba POCTJAll MUIUIAPUHU Ky Tanad
KUJIMal .

ABTOMOOMIIa MKKUHYM TexHUKaBui KapoB (TK-2) yTrasunaérranga craptép
3aHKUpUAArd XamMMa KOHTAKTJIApHU TeKmupuil 3apyp. AromoOunb 40000 km
IOpra”/ial KeMuH crapTepHu e4yuO, Kyiuaaru MIUIapHU amaira OLIMPHIN TaBCHUs
KWIMHAU: SKOPh BaJMHUHT OVillamMa THUpPKHUIIMHMA Ba 4yTKajgap TyTKAWIapaa
OPKMH XapakaT KWIHIIWHU TEKIIHPHUIL; YYTKAIAPHUHT €HMWITaHIWK AapakaCuHU
Kypull, 3apypar OViinya yjJapHU aJMallTUPHUII, AUHAMOMETp EpAaMuaa uyTKa

149



Npy>XUHAJTapUHHUHT oocuM KY4YHUHH yﬂqam; OpuTMa MCXAHU3MHWHUHIT UIJIAIIHHA
TCKIIHUPHUIII.

Craptép eumnmub, Kucmiapra axpaTwiraHjaH CYHI YHFOTHII Ba SKOpb
YyyJFamiiapd, KOJUIEKTOp, TMOJLIMIIHUKIAD Ba TOPTHUII pEJecu XoJaTiiapu
anuknaHaau. Craptép KalTa WMFWITaHJaH KEHMUH YHUHT WIITa SPOKJIUTU MAaXCyc
Kypuimanapaa (3211, 532M) canrt unuiam Ba TYJia TOPMO3JAHUII PEKUMIIAPUIA
TEKIIUPUITA/IH.

Canrt nmmam peXuMua TEKIIUPWITaHIa CTAPTEPHUHT alIaHUIILIAP 4YacTOTacu
n  Ba HCTebMON TOKU [y KuiiMmarnapu VYmuaHagu. OJMHraH TaxpuOaBuid
MabIyMOTJIAp, allHaH TEKIIUPWIAETraH TypJard crapTépiap ydyH OeirujiaHraH
KypcaTkuwiap Ownad conumTupuiaagu. CTapTEépHU calT MILIaraHaa TeKIIupuo,
TabMUPJAH KEWWHIM WUFWIMII cudaTH Ba MEXaHUK HOCO3JIMUKJIapU
anuknaHaau. Hocosmuknap wmaBxkyuurd ( SKOpb BaJMHUHT MOAIIMITHUKIApAA
KUMMHIUK OWJlaH aillaHMWIId Ba XOKa30) CalT PEXHUMJAa HCTEbMOJ TOKUHUHT
OeJITMIIaHraH KuiiMaT/AaH OolMO KeTUIIUTa Ba SSIKOPh alIaHUIIIIap YaCTOTAaCUHU 3ca
KaMannO KEeTUIIIUTra 0JI10 KeIaau.

Tynma TOpMO3NaHUII PEKUMHUIA CTAPTEPHUHT aBXK OJIIMPraH MaKCHUMal MOMEHT
My , KACKA TyTalIMII TOKM I, Ba YHHUHI KUCKAWIapuaard Kydiaanum U,
ynuaHanu. by mapaMmerpiapra Kypa CTapTEpHHUHI 3JIEKTP Ba MarHUT 3aH)KUpJIApU
XOJIaTH aHUKJIaHaau. MacallaH, 4yTKaJap Ba KOJUIEKTOP OpacUJaru KOHTAKT SXIIN
AMACIITU UCTEBMOJ TOKM Ba aUJIAHTUPYBUM MOMEHT KMIMATUHHM MEbEpPIAaruaH
Kamaiiumura onub kenagu. SIKOph 4YydFamilapuHu CcTapTép KoOurura (SbHU
"Maccara”) TyTallyBu €KM YWUFOTHIN YyJIFamilapuiard KMCKa TyTallyB UCTEbMOJ
TOKMHU KECKMH OpPTHO KeTuIura, OypoBYM MOMEHTHH 3Ca Kamalummura oiaud
kenagu. CtapTép KUCKUWIApUIATH KyUJaHUIIHU TaBcU(HOMAcHUIaru KuiMaTuian
KAMJIIUTH ~ aKKyMYJSTOp-CTapTEp 3aHKupuia €EKU aKKyMYJSITOPHHUHI  y3uJa
HOCO3JIUK MaBXYJUTUTHIaH Japak Oepaiu.

Craptépau cant Ba TyJa TOPMO3JIAHUII pEeXKUMIApPUAA TEKIIUPraHaa
aKKyMyJISITOp OaTapesicu WIra sipokjiu Ba kamuna 75% ra 3apsiajianrad Oynuiinu
Kepax.

CrapTépHu aBTOMOOWJIJIaH €YMacJaH HIIra SPOKJIUTMHU TEKIIMPUII y4yH
KeCMM 03acH KaTTa Oynaran cuM OujlaH TOpPTUII pelieCUIard KOHTAKT
INWIKAJIAPUHU y3ap0 TYTAIITHPUII KEpaK. DJIEKTPOABUTATEIHUHI aWJIaHWIIY,
YHUHT UIITa SPOKIMIUTHHUHT Oenrucuaup. TOPTUII PENeCUHHM TEKIIUPHUII Y4yH
YHU YyJIfaMJIapUHUHT YMYMHM YUKHII CHUMHMHHM O€BOCHUTa aKKyMYJISITOP
GaTapeiCHHMHI MycOaT KyTOWra yiaHagd. YT ONJHMPHMII KAlTUTH Ba YHHUHT
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3aHXKUPH, KylIuMYa pese 4yJFamilapuHud OeBOCHTa aKKyMyJsiTopra yiaml wymau
OWJIaH TEeKIIUPUIA/IH.

Haszopam casonnapu:

1. Kangait OofnaHuira crapTrep dJIEKTPOJBUTATEIIMHUHT 3JIEKTPOMEXaHUK
taBcuHOMacu n1eb aTananu?

2. CtapT€p »SJEKTPOABHUIaTeNM YHUFOTUII 4YyJIFamiiapyd KeTMa-KeT YJaHTaHaa
HUMa cabab/1aH SIKOPHU COYMIMO KeTUII XaBpu TyFuiaan?

3. Craprep Banuaaru KyBBaT KalCH peKHUM/Jla MaKCUMaJ KuiMaTra spuiiaamn?

4. DNEKTpOMEXaHUK TaBCHU(PHOMAJAru Kaicu pexumiap HazopaT pekumiapu
Xuco0JIaHa/IM Ba yllap/iaH HUMa yuyH (oiaananmiagu?

5. AKKyMYJIATOPHUHI XOJIaTU CTAPTEPHUHT AJIEKTPOMEXaHUK TaBCHU(pHOMACHUTA
KaHaal Tabcup Kypcataau?

6. Huma cababnan craprepiapja HMKKM YyJdFamiid OOILIKAPUILN THU3UMIIApH

WIUIaTUIIAN ?

7. JIBuraTenyapyuHu UIIra TYIIUPUIIHU €HIIIATyBYM MOCTaMajapHUHT KaHaau
TypJapyHU OUjlacu3 Ba yiap KaHaal uianan?

8. Nmra tymwmpum TH3uMU acO0OJapyuHM TEXHUK KapoBH AacoCaH KaHjaau
TagOUpIApHU 3 UUUra oiaau?

Masbpy3sa Ne 10

Masbpy3a MaB3ycH: YT OJIUPHII TH3UMH (8 coaT)

Masbpy3sa pexacu:

1. YT onaupuil TU3UMIIAPU XaKU1a YMYMUH MabIIyMOTJIap.
2. YT onaupuill TU3UMUTa Oyiran tanadiap Ba YHUHT aCOCHM KYpCcaTKUUJIapH.
3. KoHTaktiu yT oNupuil TU3UMHU Ba YHUHT HILJIA TPUHLIUIINA
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Tasinu cy3 Ba mOopajap: YT OJAUPHUII, UIIYM apajaiiMa, YYKYHIU pa3psij
SHEPIrusaACH, KOHTAKTJIM, KOHTAKT-TPAaH3UCTOPJIM, KOHTAKTCHU3-TPAaH3UCTOPJIH, TOK
MaHOau, YT OJAUPUIN FalITarv, y3ru4d-TaKCUMJIArud, YT OJAUPHIN IIaMJiapH,
OupiiaMud 3aHXXKUP TOKHM, HWKKWJIAMYU 3aHXKUP KYWIaHUIIH, Temuo YTuun
KyWIaHUIIHM, 3axupa Kod(PhUIMEHTH, YT OJIUPHUIIHU WIrapwiaTUIl Oypuar,
Mapka3JgaH KouMa pOCTJarud, BaKyyM pOCTJIarud, OKTaH KOPPEKTOp, 3pTa YT
OJIIMPHIILL, K€Y YT OJIUPHUILL, IE€TOHALMS, FOKOPU KYWIAHUITHUHT YCUIIl TE3JIUTH, YT
OJIIUPUII TaKUKACU

VT ongupumn TH3MMH, KapOIOPATOPIIN JBUIATEIHUHT IHIMHAPIAPUIA CHUJIFH-
XaBO apajaliMaCUHM UWIMHAPJIAPHUHT HIUIAll TapTUOUra MOC paBuliaa, Y3
BAKTUJA Ba MIIOHWIM YT OJAUPHILI YUYYH XU3MaT Kuiaau. Mmum apanammanu yT
OJIIUPHUIL, Xap OUp LMJIMHIPHUHT EHUII Kamepacura YpHaTWIraH YT OJIIUPHUII
aMu 3JIEKTPOJIJIapU OpacUIary 3JIEKTp pa3psi HaTWxkacuaa Xocusl Oynaaurax
YUKyH BOCHTACH OWJIAH aMaira OLIMPHIAfH. YT OJIMPHII IIAMIAPHHHMHT
ANEKTPOUIApU Opacuia YUYKYH XOCHJI OYIuIIM, yjapra y3aTWiIraH IOKOpHU
kywianui (~12000 B) tascupuna conup 6ynanu. Muruu apananmimMaHy WIIOHYIN
YT ONAMPHUILI YUYYH YT OJOUPHUII IIAM AJIEKTPOIJIApU OpPACHUIIard YYKYHIIH pa3psj
eTapiii dHEprusAra sra OYiauIM 3apyp. XO3Upru 3aMOH JIBUraTeuiapuaa YUYKYHIU
paszpsn sHeprudcu 20-100 M)k HM TamIKkWi KWJIaayd Ba y JABUTATEIHU XaMMa HII
pexuMiapaa MebEpuaa UIUIALINHN TAbMUHIANIN.

Kap6ropatopnu aBurarenra »sra Oyiaran aBTOMOOWIApAA, aKKyMYJSTOP
Oatapescu €KY reHepaTOPHUHT MACT KYWIAHUIIMHY JJIEKTP pa3psii XOCUI OYIuIIn
yUyH eTapiiu OyiaraH KuilMaTra KyTapull Ba yHU Kepakiu JaKuKada TaalyKiIu
UWIMHAPHUHT YT OJAUPHUIN [IAMUTA Y3aTUII UMKOHUATUHUA O€pyBUYH TYPIU XUII YT
OJIIMPHUII CHUCTEMAJIAPU HLUIATWIAAU. by cucremanap y4KyHIU paspsj y4yH
3apyp SHEPrusHU OEBOCHUTA aKKyMYISTOp €KUM reHepaTopAaH sMac, 0ajakud OpauK
SHEprus Tymaruyjgan ojaau. Tymnarud Typura Kapad YT OoJJUpHILI cUCTeMallapu
WKKWTa OYJIMHAIN:

- DQHEPTUSHU MarHuT MaloHuAa (MHAYKTUBIWK/IA) TYTLIAI;
- DQHEPTUSHM DJICKTP MaloHUAa (CUFUMIA) TYTUIAII.

ABTOMOOWIb  ABUTATEIUIApUIA, AaKCaApUAT XOJJAa, OHEPrUsHU HHIYKTUB
FAITAKHUHIT MarHuT MaiJoHWAA TYIUIall acoCHIa HWUUIAMAUTaH YT OJJAUPHIL
cUcCTeMaapy TaTOMK TONraH OYnub, yJapHUHT KyHUAaru Typjapu MaBxKy.:

- KOHTAaKTIIH,
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- KOHTaKT-TPaH3UCTOPIIN;
- KOHTaKTCHU3-TPAH3UCTOPIIH;

- MUKPOIIPOLIECCOPIIH.

KoHTakTinu cuctemanu kynuHya 6arapesau €Kd KJIACCUK YT OJITUPHIILL
cucreMacu Ae0 XxaMm IOpUTHIIAIN.

KonTakTiou yT oJIAupul TU3UMHU aCOCaH KYﬁHHaFH KUCMIIApJAaH TallKWJI TOIITaH:

1. Tok manbau - akkymynarop Oatapescu Ba TIeHepaTop. JlBUraTeslHuM HIIra
TYIIUpUII >KapaéHuJa Ba TeHepaTop HILIA0 YMKAETraH KyWwIaHWIl HOMMHAI
kuiimatnan (12B) kam Oynranga, YT OJAMPUII CHCTEMACHHHHI TOK MaHOau
Ba3H(pacUHU aKKyMYJIATOp OaTapescu, KoJIraH XoJulapa reHeparop Oakapaau.

2. Ym onoupuw zanmazu. Y Tok MaHOAMHUHT nacT Kywianummau (12-14B),
YT ONIMpUII I[IAMJIAPUHHUHT JJIEKTPOJIApU Opacuja YUYKYHIM pas3psii XOCHI
KWK y4yH 3apyp Oyiran rokopu KywiaHum umiyibciapura (12000-24000B)
altmanTupu6 6epaau.

3. V3zeuu-maxcumnacuy. Y3rud-Takcumiarud Oup YKKa YTKa3WIraH HWKKU
MEXaHU3M - y3rM4 Ba TaKCHUMIJIArM4yjJaH uOopar. Y3rud, 3apyp [HakuKajga Mact
KyWIaHUII 3aHKUPUHU Y3MII YYyH XHU3MaT KWICA, TAKCUMIIATUY - YT OJJAMPUII
FaITaryia XOCWI OYiraH  IOKOpM  KyWIaHUII  UMIYJIbCIApPUHM,  HIUIAIl
TapTHOUra MOC paBHIIJA YT OJAUPUIN I[IaMJiapura  eTKa3uil Ba3upacuHU
Oaxxapamu. byHnman Tamkapu, y3rud - TakCUMJIaruura YT  OJJAMPUIIHU
wirapwiatuil OypuyardHu, JBHUTATEJIHUHI WIUIAII I[IAPOMTUTa MOC PaBHILIA
y3rapTupyBuM acbobmap - MapkaszlaH KouMa Ba BaKyyM pocTiaruuiap, Xxamjaa
OKTaH-KOPPEKTOP YpHAIITHUPUIITAH.

4. Ym onoupuw wamnapu. YT ongupuil mamiaapud  JIBUTATENb
MAJTUHIPIAPUHUHT  EHUII KaMmepacuja YYKYHJIH pa3psj XOCWJI KWIHII Y4yH
XU3MaT KUJIaIu.

YT oaaumpum TH3MMHMra OyaraH Tagadgap Ba  YHMHI  acoCHil
KypcaTkuuiaapu. Muyku €HyB ABUraTeIIapHUHI MILJIALI [IApOUTIIapUra Kypa, yT
OJITUPHUIL TUBUMH KyWHaaru acocuil Tanadnapra ;xaBo0 OepHIlN JO3UM:
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- IBUTATEJHUHT XaMMa HII PEeXUMIAPHUAA YT OJJAUPHILI IIaMU DJIEKTPOIJIapu
opacuJard TUPKUIIMHU TEMIHO YTUII Y4yH eTapiid OYJiraH IOKOpPH Ky4JaHUIIHU
aBK OJIIMPHILL;

- VT ongupuiml ImamH S3JeKTPOJUIapH opacuaa Xocwin —OynmaauraH  y4kyH,
JABUTATEIHA WINTa TYHNIMPUIN >XKapaéHuAa Ba OomKa Oapya HWII peXUMIIApHIA
CHUIIFM apajalliMacHHU HWIIOHWIA VT OJIUPHIN YYyH eTapid dHeprusira sra
oynumiy;

- UIIYM apajialliMa aHWK, OCJITMIaHTaH JaKWKajaa YT OJIUPUINO, JTBUTATETHUHT
WIIJIAII APOUTUTAa MOC TYIIUIINHY TAbMUHJIAHUI ;

- ABUTI'aTCIIHU MC’BépI/IIIa Ba TCXKaMJIM HIUJIAIIMHKN TabMHHJIaAIIAa aJIOXHIa S’/pI/IH
TYTTAHJIUTH ca6a6J11/1, SJ7T oJIAupul CUCTCMACHUHHUHIT XaMMa KHCMJIapHU HOKOPH
HUINOHYWIWJIHK OapaXaCura ara 6§’HHHIH ;

- YT OJAMPUII IIaMHU 3JICKTPOUTAPUHUHT EMUPHIIHII Jlapakach OCJITHIaHTaH
yerapaja OyIuiim.

IOxopuna kentupuiran TanabyiapiaH Keaud 4uKWMO, YT OJAMPUII CHUCTEMACH
KyHugaru kypcatkuusiaap OusaH TaBcudIaHaIu:

- aBX OJIIUPAJUTAH IOKOPU (MKKWIaM4M) KyWIaHHIl, Uygy;
- IOKOpHU KywiaHuIl O¥yitnya 3axupa ko3¢ puruentu, K, ;
- YUKYHJIH pa3psii apaMmeTpiiapu;

- YT OJNAUPHUILIHN WITapUIATUIL Oypyary,

>

- OKOPpU KYWIAHHUINHUHT yCI/IH_I TC3JIUT'U ,

Tewué Jmuw Kywranuwiu. YT OIJUMPUII 1AM DJIEKTPOIIAPH OPAacHIAaru
TUPKUIIHU TeIMO yTaauraH napaxanard Kuimatiapra sra Oyiran Ky4wIaHHINITra
temn0 yrum Kywiasumu - U, ne6 aramaanm. Y Ilamen KoHyHura OHMHOaH
JBUTATENb [WIMHAPIApUIArd 60cuMra Ba 1aM 3JIEKTPOAJIapy Opacuiard TUPKUIL
KaTTaJurura TyFpu IPOIOPLUMOHAN Ba EHUIIFM apajaliMacu XapopaTura TeCKapu
npornopuyonan  Oymaau. bynnan tamkapu, U,, €HMIFM apajgaliMacUHHHT
TapKuOura mam >JeKTpoAJiapy MaTepuaiura, IIakiura Ba TeMIEepaTypacura,
y3aTWITaH IOKOPU KYWIaHUIUIA UMIYJIbCUHUHT JAaBOMMMJIUTUTA Ba YHUHT KYTO
UIIopacura Ba HUXOST JBHUraTE€IHUHI HIUIAIl [IApOUTIapura Xam OOFIHK.
Macanan, atpod MyXUT XapopaTd NacT OYnraHaa JBUraTEIHH MILNTra TYIIUPHILIA
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IWJIUHAP JEBOpJapyd Ba IaM DJJEKTPOJJIapu COBYK, CYpuiaérraH EHWIFU
apaJlallIMaCUHUHT TeMIlepaTypacH XaM MacT Ba SXIIM apajamMaral Oyiasu.
Hatwxkana, cukuin TakTuja apajammMa XM KU3UMaigu Ba  CHWIFH
TOMYMJIAPUHUHT OYyFIaHuIu cycT conup Oynanu. Illam snexrpoanapu opacuaaru
TUPKUILTa Tylurad OyHnai apanamma, U, kuiimaTiau 15-20% ra omupuinmmHu
Tanad Kuiaau.

Jlpurartenb THUpPCAKIM BaJMHUHI  AWJIAHUIIIAD YacTOTacu OPTHUIIA  Ba
UWIMHApIapAarn OocMMHHM ycumu xucodwura U, nacminabd omanu, JEKduH
KeMMHYaIMK Kamas Ooluiaiii, YyHKH EHWIFU apajJaliMACUHUHT SIHTH YIIYIIU
OwIiaH IWIMHIPJIAPHU TYJIMII Japa)kacu Macasiyd Ba IIAMJIAPHUHT  MapKa3ui
ANEKTPOAN TemImeparypacu opraaud. TemmO YTHUIl Ky4WwIAHUIIMHUHT MaKCHUMall
KMIMAaTH JBUTaTeNb MINra TYIIMIIM Ba TyJa IOKJIaMa OWjaH MIJIAIl XoJulapura
TYFPH KeJIaau.

Suru aBromoOmuIap nactiabku 20 MUHT KusiomeTp Macodanu 6ocubd yrranna,
maM  JJIEKTPOJUIAPUHUHT [IAKIW  Y3rapuiid (YeKKajdapu IOMaJOK-JaHMIIH )
xucooura U,,, kuitmatu 20-25% ra omagyu. KedMHYanMK, 3JIEKTPOUIAp EHUIUIIN
Ba yJlap OpacuJard THpPKuII opThmH cabadmu U,, cekuH-acta omub Oopaian.
yauHr yuyH, aBToMoomib Xxap 10-15 MuHr kusmometp iyn 6ocub yTranjga mam
ANEKTPOJIApU OpacuIaru TUPKUIIHU TEKIIHUPUO, 3apypaT Oyitnua poctiad Typuin
kepak. U,, HuHr oHr Karra KuiimaTtu (12000B) nsuratenHm uinra TyHmIHMpHII Ba
allIaHMIIl YaCTOTAaCUHU OLIMPHUIN kKapa€HHuaa, SHT Kuuuk Kuitmatu ( 5000-6000B)
sca JABUTaTeNlb MakCUMal KyBBaT OmiaH OapKapop-jialliraH pekumja HIiarasia
Ky3aTWjagau. YUKyHJIH pa3ps]l mapaMmerpiapu (SHEpPruscH Ba JJABOM STHUII BAKTH,
ANEKTPOJIAp OpaCHUJIard TUPKUII) HUIUHAPAATH EHULI KapaCHUHUHT OOIJIaHFUY
KHCMHIa, JBUTATEeNIHU HINra TYIIMPUIIAA, CalT HIUIaraHjaa, xamjaa Oapkapop-
JamiMaraH Ba KUCMaH IOKJIaMalld peXUMIap/a HWIUIaraHja  KaTrra TabCUp
Kypcaraau.

FOKopu Kyunanuwinune ycuws mesznueu YT OJJUPHUII CUCTEMACH HMUIOHWIN
WIUIAIIMHY TaAbMUHIAIA KaTTa axaMusiTra ara. FOKopu KywIaHMIl, TeIuo YTUIn
KyWIaHUII KUAMATUra KaH4YalluK T€3 dpULIca, YT OJIUPUII I1IaMU H30JIATOPHUIAaru
KypyM OpKaiu ucpod Oynaauran TOK MUKAOPHU IIYHUYAJIHUK KaM Oynaau. Xo3upru
KyHJa KYJUIAaHWIAETraH KYyNUYUIMK YT  OJJUPHUII CUCTEMalapuaa  HOKOpHU
KywlaHuHUHr  yeum  te3nuru 250-350  B/mMkc ra  Tewr, BA3-2109
aBTOMOOWJIMIATY SIHTU 3JIEKTPOH YT OJAMPHILI cucTeMacuaa YHUHT KuiimaTtu 700
B/mkc raua 6opanm.

HOxopu Kyunanuw oyuuua 3axupa kKoI¢pguuuenmu K, YT  ongupuii
CHUCTEMACH UIIOHYIN WIUJIAIIN YUyH, aBX OJAUPAJAUTaH IOKOpU KyunaHuil- Usyg, ,
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temn0 ytum Kyuianumu U,, KuAMaTuIaH aHda Karra Oynummu kepak. UyHKw,
OMp TOMOHJAH aBTOMOOWJUIApHU HILIATUII Oopacuaa YT OJIUPHIN FajlTard Ba
FOKOpH KYWIAHUII YTKAa3TUY-JJADUHUHT M30JSLUUACH ASCKUPHUIIA HATUKACHIA YT
OJIIUPUILl CHCTEMACH aBX OJAMPAJU-TaH IOKOPH KywIaHUII ToOopa mnacaiud
6opanu. Macanan, 50000 km ¥y ropran aBToMo-Ousuiapaa rkopu kyuinanumr 20%
radya KamMmaiumm MyMKuH. UKKUHYM TOMOHJAH, IOKOpUAa KYpCcaTUITraHAeK Temuo
YTHUI Ky4wIaHWIl KUWMAaTH XaM JBUTATEeIHU WIUIAIl [IapOUTHTa Kypa Y3rapu0
TypaJy Ba JBUTATEHU UIIUIAII MYIJAaTH OUITaH Capu y XaM opTuO 6opaau.

FOxopu kyunanum 6yiinya 3axupa kodpduuuentu K; YT onaupuin cucreMacu
aB)K OJAMPraH IOKOPU Ky4JIaHUII KUAMATH Uy HU TEMHO YTUIN KywIaHUMH Uy,
ra HucOaTy OMIIaH aHUKJIaHAIHU:

YTKazwiraH WIMHA-TQAKAKOT — WII
HaTIKa-JIapura Kypa, STHTH
apToMoOWIap €xku YT OJAUPHUIL

CUCTCMAaCHHHUHI SHTH KOMIIJICKTH

y4yH IOKOpU KydjJaHum  Oyiinya
3axupa kodpdurnuentu K,=1,5 nan
KaM OYJIMaciuru Kepax.

Ym onoupuw oaxuxacu. busra
MabJIyMKH TMOPIICHb IOKOPU YEKKa

nykrta (FOUH) nman yTranpan keluH

ra3 0OOCMMH MYMKHH Kajgap Karra 37-pacM. JlBurarenb

6SJ7JII/IH_H/IHI/I TabMHUH-JIAIl MaKCaaudad I_II/IJII/IHIIpJIapI/IIIaFI/I 6OCI/IMHI/I, S’/T
CHWJIFHU apajalliMaCruHU S’IT oJIaupuil, OJIIUPUIIHNU WJITApUIIaTHUII

CHKMII TAaKTUHUHI OXHUpHAA, SIbHU Oypuarura OOFJIMKJIMIH:

nopmiedb FOUH ra etu6 OGopmacnan 1-3pTapox yT oiaupui; 2 -
amanra omupwiaau. YyHKU EHWIFU MebEpHuaa YT onaupunr; 3 -
apa-JalliMacuHu EHUII KapaéHU Oup KeYpoK YT omampuim. A - YT
naxzana coaup Oynmacaad, Oalnkd  onpupuin gakukacu; b - qeToHamus.
MabJIyM BaKT (6up Heya

MUJUTUCEKYH]T) JABOM ATaqu.

JIBUraTeTHUHT  KyBBaTH, TeXaMJIu

WIUIAIIM, WUIIKATaHYBYM KUCMIIAPUHU

SHUIUIIM Ba YMUKWHIUA Ta3JapHUHT
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3aXapiWJIMTU KyN KUXATUAAH  11aM
JIEKTPOMJIAPU  OpACHUIA YUKYH XOCHII
Oynui, SbHU YT OJAUPHUII Ja-

KHKacura OOFIHMK OYnaau. J[BHUraTteaHWHT Xap OMp HWIN PEKUMH YYIyH YHHUHT SHT
SXIIA KYPCATKUWIAPUHA TAbMHWHIIOBYM ONITUMAJ YT OJIUPHIN JTaKUKACH MaBXKY]I
Oynaau. Y TUpCAaKIM BaJHUHT MIJIWHIAPTa YYKyH OEpWiraH OHJArd XoJaTHAaH
nopmedb FOUH ra Ooprynraua Oypanran Oypuaru OwnaH udonananaau. by
Oyp4ak - YT OJAUPHIITHE WITAPUJIATHIN OypUyaru el aTanaiu.

37-pacMaa umAMHApAapAard OOCUM YT OJNIUPHUIIHM WTapuiaTHIl Oypyarura
OOFIIMK paBMIIA Y3rapuilld KYpCAaTUITaH. LEHUIFM — MebEpHIAH JPTAapoK YT
onaupuica (1- arpu 4M3MK, YT OJAUPUIIHU UATApUIIATHIN Oypyard Karra), EHUII
KapaCHUHUHT JIEApiId XaMMacu CUKHUII TakTuja coaup 6ynaau Ba nopiens KOUH
ra raznap OOCHMMM KECKHH OIIHWIIY, S’bHU KaTTa KapIIWJIMKHUA €HTUII [IapOUTH]A
xapakamiaHaad. Hatwkana JABAraTeIHUHI KyBBaTH, TEXaMIIWIMIU Iacasi,
YUKUHIW Ta3jap 3axapiwiird opraau. JBuratenb KU3UMO KeTaau Ba JETOHAIUS
HIOBKMHIapu nmaigo Oymanu (1 - arpu unsukaaru "tumryanap").

AxcuHua, arap €HWIFM MebEPUIAH KEUYpOK YT ongupuiica (3 - 3rpu 4M3UK, YT
OJIIUPUILHN WITApWIATUII Oypyaru KUYWK), €HUII >Kapa€HU acoCaH KEeHraluIln
TakTuaa cogup Oynaau. Hatwxkana éaunru €HuO ynrypmaiau, razjnapHu 00CUMHU
3apyp KuiiMaTra spuiia oiMaiu, JBUrateil KyBBaTH Ba TEKaMJIWIMIU Macaiud
ketagu. YMKMHAM Ta3japHU TeMIepaTypacu OIIMO, ABUTATENHU KU3UO KETHUII
XOJIJIapy Ky3aTHIAAN.

Enum xapaény Mebépuaa OYIUIIN ydyH YT ONIUPULIHYE WIrapHIaTULI Oypyaru
SHTI MaH(aaTau KuiimaTtra sra Oynumum kepak (2- srpu uu3uK). JlBurarenp
MaKcUMall KyBBAaTMHHU aBX OJIUPUIIM YUYYH LWJIMHIpAArd ra3 OOCUMUHUHT DHT
KarTa KuiimMaty, nopmens IOUH jan yTramman keitnn, Tupcakin Batau 10-15°
ra Oypuiirad XoJatura TYFpHu KeJIUIIH Kepak.

Vr  ongupumsu WITAPWIATHIIHUHT 3HT MaHdpaaTiu Oypyaru Typid
meurateiap yayH 28-45° uerapacmma OymamM. YHHHT KuiiMaTH THPCAKIH
BaJTHUHT afJIaHMII YaCTOTACHTa, FOKJamara, MuiaTuiaaéTran CHWIFM TapkuOura Ba
Oomika omwmuiapra OorMK OYnmamu  MacaiaH, TUpPCakJIM BaJIHUHT aWJIaHUII
JacTOTacH OPTHINN OWJIaH EHMII KaMepacuIaru SHWIFY apajaliMacy EHUIN YIyH
aXpaTWiIraH BaKT KaMainO Oopaau Ba JAeMak, YT OJIUPHUITHUHT WITapUIaTHII
OypdYaruHu OIIUPUII KEPaAK.

JIBuraresnp roKj1amMacu OpTUIIM OWJIaH JIPOCCENb TYCHUKYacH KaTTapoK OYMIIaau
Ba IWIMHJIpIapra cypwiaéTraH EHWIFM apalalliIMACUHUHT MUKIOPU Ba YHHUHT
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€HUII Te3NUru optaau. by »sca, VT ONIUPUIIHM WATApUIATHIIL OypyaruHu
KaMaTUpWIMIIMHN Tanad Kuiaau. AKCHHYA, OKJIaMa KaMmairaHja Jpoccellb
TYCUKYAaCH KaMpOK OYWIaJAW Ba UWIMHJIpAapra KUPAETraH EHWIFU MHKIOPH
KaMasili, YHUHI €HMII TE3JUIM CEKUHJAaad Ba JEMaK, YT OJIIUPUIIHU
WITapuiIaTUIl OypYaruHu OMIMPHUIL 3apypP.

KonTakTan yT oagupum THU3UMH. ABTOMOOWIIb TPAHCIIOPTH TapaKUETUHUHT
nacTiadku Oockuwiapyaa uOuiad YMKWITaH aBToMoOWIUIapia, YT OJAUPHUII
TU3UMUHUHT TOK MaHOau BazudacuHu GakaT akKKyMyJsiTop Oarapesicu Oaxkapra.
KeinHuanuk, akkyMyJsiTop OWiIaH mapajiell paBulla TeHepaTop XaM HIIaThia
oouutanau. JIekuH, X03Upru KyHraya "GaTtapesuid YT OJAUPHUIL cUcTeMacHu'" JeraH
aTaMa KEHI MIUIaTUIMOKIa. by Tusum 50 #wiman oOpTUK BakT MoOaitHuja
aBToMOOWJUIapAa KYJUIaHWITaH STrOHa YT OJJIUPHUIIL THU3UMHU OYnub Kenau.
Hatmxana, Oy Tu3uM "KiaccUK YT ongupuil TU3UMH" Ae0 xam araja OOUUIaH/IH.
Oxupru BakTiapia, SpUM YTKa3TUwiap KYJJIaHTaH Typiad Xuil YT OJJAUPHUII
TH3UMJIApPU  Maigo Oyiaumm MyHocabaTu OusaH Oarapesuin (€KMW KJIacCUK) YT
OJITUPUIL TUZUMHUHU TY3WIMILIUHHA Y3Ura XOC TOMOHJIAPUHU SHT TyJa akc STTH-
paauran "KOHTaKTJIM YT OJNJUPHUII TU3UMHU" aramacu Tobopa KYNpoK
UIUIaTUIMOKAA.

KoHTakTiu YT ongupuml TU3UMUHHMHT TpUHOUIUAN cxemMacu 38-pacMaa
KEeNTUPWITaH Ba y KyWHJAard acocuil sJeMeHTIapJaH uOopaT: akKyMYJSITOp
Oartapescu Ab, ¥T ongupuin fajitaru VOF, Oup VKKa VYTKa3wiraH y3rud-
Takcumiaruy, kogaescatop C Ba YT OJIIUPHUIL HIaMJIAPH.

VT onaupun FanTarn ToKk MaHGAHHUHT ACT KyWIAHHIIHHU I0KOPH KYWIAHHILra
alnaHTUpuO OEpuIl yuyH XHM3MaT KWJIaJu Ba y Y3akKa YpaiaraH UKKATA dyJFamaH
nbopar. bupmamum uynram Ypamiaap COHM KWUYMK OYnub, y HucOaTtaH WYFOH
CUM/IaH, WKKWJIaM4u 4YyJlFaM Yypamiap COHHM, aKCHHYa JXyJa Karra Oymub y
MHIUYKA CUMAAH ypanaau. YT ONIHPHII FAITAK YyIFaMIIapH aBTOTPaHC(hOPMATOp
cxemacu OVinya yJlaHraH, SbHU OUpIaM4M YYyJFAMHUHT OXUPH HKKUJIaAMYHU
YyJFAMHUHT OOIIUTa TYTalITHPHUITAH.

Kiaccuk yT onaupuml THU3MMHAArd Y3TH4 - ailaHyBYd Kyjnadok YK
MUIIAHrYara YypHaTWITaH Ky3FaJdyBUM Ba Maccara yJIaHraH Ky3rajaMmac KOHTaKTJiap
K nan ubopat Mexa- HUK MociaMaaup. ¥Y3rud KyJlauoKiIapy KUppaJTapuHUHT COHU
JBUTATElb LWIMH-IpJiapu coHura TeHr. [lumanrya ¥3 yku atpoduna xapakariaHa
OJlaJii Ba y, Y3TWY KyJadOKJIapu Kuppajlapura Kaaaaud TypaauraH TEKCTOJIUT
écTuKYa OUslaH TAbMUHIIAHTaH.
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VY3ruy Kynadoru aiianu0, KOHTaKTJIApHU
HaBOaTMa-HaBOAT y3UO-TyTaITHPHO
Typaau. Takcumiarud aijlaHyBu4d POTOP
P, TakcuMm-s1arny KONKOFUra ypHaTUITaH
Ky3raaMac €H KOHTaKTIjIap Ba MapKasuu
aeKTpoian  ubopaT. EH  koHTakTaap
HUAJIUHIPJIAp COHUTA TEHr OYynub, ynap
FOKOPHU BOJIBTIIM YTKa3ruwiap €paamuaa
TaaIyKJId YT OJAMPUII IIamiiapu OujiaH
TYTalITUPUIITaH. TakcumaaruaHUHT
MapKa3ui S3JIEKTPOAU KOKOPU BOJBTIN
yTKa3ru4 BOCUTAaCHIA VYT OJAUPHUILI

FAITATHHUHT ~ HUKKU-JIAMYH  YyJIFaMHU 38-pacm.  Konrakmiu yT
Owian ynanrad. IOkopu KyuwiaHUII OJITUPHIIT TU3UMUHHAHT
poTopra MapKa3Wil BJIEKTpOJ OpKa-lu YMyMHIl CXeMacH

CUPIIAHYBUM KYMHUpP KOHTAaKT €paamuia

y3atwiaau. Y3rud kynadorn YK Ba tak-

cumiarudy  poropu P Oup BaJra

YpHatuiaran OYynuO, XapakaTHU TUILIU

y3aTMa OpKaJId JIBU-

raTeJIHMHI ra3 TaKCHMMJIAIl BajJHMaH OJIaJy Ba J€MaK, TUPCAKIM Bajira HHcOaTaH
MKKHU MapTa KUYMK Te3JIUK OnilaH ailanaau.

Koumaxmau ym onoupuw musumMununz wwinawi npunyunu. YT OIIUPHII
kannti YOK ynmanranma, ToK akkymynsTop 6atapescn AB HuHT Myc6ar KyTow,
VOK, kymumua Kapmumuk Ry, YT OJIHPHII FANTATHHUHT GUPIAMUM dyJIFraMH Ba
y3rud KoHTakTiapu K (ymap tyramn 6ynranaa) opkaiu Maccara yTaad Ba MaccajaH
OatapesHUHI MaHpuUN KyTOura Katub kemanu. bupnamuum uynrampaad ytaérraH
TOK YHUHT aTpo@uaa MarHuT MaiJOHU XOCWII Kuiaau. MalioH Ky4d YM3UKJIapu YT
OJIIUPUILl FAITAaTMHUHT Xap HMKKajla 4YyJFfaMUHU KecuO yTaau Ba FaiuTak y3aru
OpKaJli TyTallaad. AWnaHaéTraH KyJlauOK KOHTAaKTJIIApPHU Yy3raHja, OupiaMuu
qyyJiFraMJIaH YTa€Trad TOK 3aHKMPHU y3WUJIaqy Ba HaTHKaJa y XOCWJ KWITaH MarHuT
MaifJIOH KaTTa Te3NMK OMIaH Hykonma Gouutaiinnm. MyKkomu6 GopaérraH MarHHT
MalJIoOHH Xap WKKana uwyinramaa Yy3uHaykimus OIOK Hu xocwn kuimaan Ba
AIEKTPOMArHUT WHIYKLIHS KOHYHWTa aCOCaH YHUHI KaTTaJur'd MarHuT
MAaUJOHUHUHT HYKOJMII TE3JIUTUra Ba 4YyjramMjlapJard ypamiiap COHHUra TYFpU
nponopioHan 6ymaau. Hatmxkana, ypamiap coHu xyaa Kym OYiaraH MKKUJIaM4u
yyJaramaa, YT OJIUPUIN IIaMU JJIEKTPOJIapd Opacuard TUPKUIIHU Temuo
yrumra erapau  Oynrad, 15000-20000 B kywinaHuil WMHIYKIUSJIAHATA Ba
TakcUMJIarud poropu P opkanu YT ongupuiviiy jgo3uM OynraH HaBOaTAaru
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MWIMHApPJAArH mamMra y3atuiaad. FOKopy KywIaHWIUIA TOK IaM 3JIEKTPOJIapu
opacuaard THPKHIIIaH YIKyH cudaruaa yTubd, Macca, akkyMyasiTop OaTapesich Ba
KYyIIMMYa KApIIMIUK OPKAIH YT OJNJIMPHIN FalaTarura Kaitub kemaam (cxemazara
KypcaTKuuiapra Kapasr).

Konraktnap y3wnranga, Oupiamum uynramaa xam kartranura 200-400 B ra
eTaJurad, MyHanumu OupiaMud TOK WyHanumuja OYiraH Ba yHHUHI WYKOJMILINATA
Kapmuinuk kypcaraguran ysuHaykius OFOK xocun 6ynagu. by OIOK, y3ruu
KOHTaKTIapy Yy3WiraHjaa, yjlap opacujia Kywid OJJIeKTp EHMHU XOCWJI KHIIUO
KOHTaKTiap KyWWIIura Ba yjap >KyJa Te3 HIIJIaH YHUKUIIUTa OJU0 KeJIWIIn
MyMKHUH. by 3apapiau Xapa€HHUHT OJJWHH OJIMII YYyH y3TM4Y KOHTaKTJIApWra
napayien pasumiga kouaeHcatop C; ymanaau. By xonnma Oupiamuum dynramja
xocus1 Oynran y3unaykuus DFOK konnencatop C; HU 3apsyiailiurad TOK XOCHI
kunagu. KeWuHrum naBpja KoHAEHCATOp YT OJNAUPUIN FAITarMHUHT OupiiaMuu
yyJFaMH, KyImum4ua Kapiuiuk R, Ba akkymynstop Oarapesicu Ab opkanu, sibHU
OupiaMyM TOK WYyHaJIMIIUTa Kapama-Kapiiu WyHamumaa paspsianaad. [ysmait
KUJIMO, Y3rMy KOHTAaKTJIapura mapajen YyJIaHraH KOHJEHCATop, OWpUHYUAAH
KOHTaKTJIap oOpacuja YYKyH XOCWJl OynumuHu naespau Oaprtapad Kwimb
KOHTAaKTJap MIUIAl MYAJATUHU OUIMpCca, MKKUHYMJAH OUpJIaMud 3aHKUpPJaru
TOKHM Ba, JIeMaK, MArHUT MaWJIOHHM MYKOJUIIMHU TE3JIaTUIl XUCOOHTra
UKKWAJIAM4Y{d ~ YyJfaMJa MWHAYKOASUIAHAJAUTAH FOKOPU KYyWIAHHWIIHM — MabllyM
Japaxkaja omupuiira épaam oepaau.

Kymmmua kapmunuk Ry, IBUraTeIHW WIIra TYIIUPUIL BAKTUAA, YT OJAUPHII
CHCTEMACH MEbEpPUA HIUIAIIMHU TabMHUHJAIL YYyH XU3MaT Kuiaad. busra
MabIyMKH, CTapTEp yiaHraHaa (allHWKcCa, KHIIJA) aKKyMYyJsTOp OaTapesiCHHUHT
Ky4WIaHUWIM,  OenrwiaHraH  4yerapajga, KecKMH  Kamasau.  Hatwxkana,
AKKYMYJISITOpPJIaH  TOK  HMCTEBMOJ  KWIYBYM YT  OJNJUPHUIN  FajTaruaa
WHIYKIMSUTAaHAAUTaH IOKOPH Ky4JIaHWIT KUWMAaTH XaM KaMaiub keTajau Ba Oy,
HUAJTUHIpIApAard EHWIFM apajalliMacuHu YT OJIUpHUIIAa y3Wiunuiapra oyub
KeJUIU MyMKUH. By xoaucanu Gaprapad KWwinil Makcaauaa, CTapTep YJIaHUIIU
OwraH OuWp BakTAa YT OJJAUPHIN KAIUTH EKU CTApTEP peliecura YpHa-THITaH
KYIIMMYa KOHTAKTIap yinaHuO, Kapmwink R, kucka tyramrupunanu. Ly Tap3na,
JBUTATEIIb CTAPTEP EpAaMua UIITa TYIIUPUIAETTaH BaKTIa, TOK aKKyMYyJISTOpAaH
YT OJNUPUIN FAITATHHUHT OWpJIaM4M dYyJFfaMura KylmMMua Kapmwiuk Ry opkamu
aMac, OalKy KylIMMua KOHTaKTJIap opkaiu yTaau. by aca YT onaupwuin rainraruaa
Tanad KWIMHTaH Japa)xkaja IOKOPH KYWIAHWII WHAYKIMSUIAHWUIIUHA Ba YT
OJIIUPHUIL CHUCTEMACH CTapTE€p VyJaHTaH BaKTAa XaM MWIIOHYWIM HIUIAIIUHA
TabMUHJIAWIN.
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Haszopam casonnapu:

1. beH3uHIM ABUraTeIapia UIIuM apajamMa KaHaan Ko YT ongupuiaan?
2. VT ONMpUII TH3MMUHUHT KaHIal TypIapy MaBxy?
. KonTtaktnu §T onaupuin TH3UMHUHHHT TapKuOWra KaHIaid »dJIeMEHTIap
Kupaau?
VT onmpunn TM3UMK KaHaail Tanabnapra kaBo6 Gepuiy kepak?
Temu6 yTui Ky4wiaHUIIN HAMA Ba y KaHJIall OMHJUIapra OOFIIHK?
KoHTakTnm T oNaupHill TASUMUHUHT UILTAIT TPUHITUIHHA TYITYHTHPUHT.

7. KonTaktimm  §T ONAMpUIN TH3UMHUAArd KOHACHCATOp Ba  KyIIMM4a
KapIIMIUKHUHT Ba3u

dbacu HUMagaH nbopat?

(98]

AU

Masbpy3za Ne 11

Masbpy3a MaB3ycH: YT OJIUPHII TH3MMHU(TaBOMH).

Masbpy3sa pexacu:

1. KOHTaKT/IM YT ONIUPHUII TU3UMUATH UITYH KApAEH

2. VT ONAMPUIN TH3NMMHHHT S]I€KTp TaBCH(HOMAIApH Ba yNAPHH SXIIHJIALI
ycyiuiapu

3. VT ONAMpHINHK WIrapuIaTuI GypuarkHi pOCTIALI yCyIapH

4. KOHTaKTJIM YT OJIIUPUII TU3UMUHUHT KaMYUIUKIIAPH.

Tasinu cy3 Ba mOopanap: 5KCIOHEHTA, Y3WIHMII TOKH, HWHIYKTHUBIUK, CUFUM,
KApUIWINK, Yy3rU4 KOHTAKTJIApUHM TYyTallMO TypUIl BaKTH, aiJlaHUILUIAP
4acTOTaCH, UWJIMHAPJIAD  COHH, TEOpaHMILl  KOHTYpH,  V3UHIYKUUA,
MHAYKIUSIIaHUIL, SHEeprusuiap 6anaHcH, cuFuM ¢azacu, MHIYKTUB (a3a, BapuaTop,
Ky(pT y3ruwnap, Mapka3zgaH KouMa pOCTIarud, BaKyyM pOCTJIaru4, OKTaH-
KOPPEKTOP.
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YT onaupuil TUSMMUHMHI MU 5KapaéHu. YT OJJUPHUII CUCTEMACUIa COIUP
Oyna-nuran >xapaHiapHu y4 Oockuura Oyiauil MyMKHUH:

1) y3ruu KOHTaKTIapu TYTAIIMWIIM Ba YT OJIUPHILN FAITarMHUHT OWpIaMuu
YyJFaMuia TOKHUHT OpTUO OOpuIIy;

2) Y3rud KOHTAKTJIAPHUHUHI Y3WJIMIIN Ba SJ/T oJIAupull raJITariHAHI UKKHJIAaMYH
qyliraMyia FOKOpU Ky4IaHUII WHAYKIOUATTAHUIIIH,

3) YT onaupuIl Mmamiapyd 3JIEKTPOUIapH Opacuaa YUYKYHIH paspsii XOCHI
OyumIn.

By yu 6ockuunu 6atadcun Kypud YMKaMus.

bupunuu  6ockuu. Y3rud — KOHTaKTJIapu  TyTallTaHJAa  aKKyMYJATOp
OaTapesCUHMHI Ky4JaHumu - U, OupiaMyu TOK - { HU XOCWI KWJIAIu Ba Y
Kyiugaru 3amxup OVitmda yraam (39-pacm,a): akkymynsTop OaTapesCUHHHT
MycOar KyTOM - KylIiMMya KapIwivk Ry - YT onaupuin raaTaruHUHT OupiiaMyu
yyJFaMu - y3rud koHTakTiaapu K - macca - akkymynsTop OatapesicMHUHT MaH(pui
KyTOH. KupXroHuHr MKKMHYM KOHYHHUTa Kypa:

U+e =iR, (27)

by epma, R = R; + R, - OupiaMuM 3aHKUPHUHI YMYMHUH KapIIMIuru; R-
OupiaM4y YyJaFaMu KapIIWINTH; R~ KyIMM4ya KapIIWIKNK; e - OupiaMud 4yjiaFram
Yypamnapuia vHAyKIusaanrad y3uaaykiusa DH0K.

e = —Lﬂ,
dt
by wudomannm (29) ra  k¥yiicak, OupiraM4yu TOK YCHUII KapaCHUHUHT

muddepeHnran TeHraaMmacu Xocui Oyiaau.

di .
U—LE—ZR,
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By III/I(I)(i)CpeHLII/IaH TCHIJIaMa €4YHJICa, KYﬁHHaFH I/I(I)OI[a XOCHJI 65?.]13,[[1/1
U &
1= E ( l—e £ ) . (28)

Jlemak, y3riud KOHTAKTJIapy yJaHTaH XoJijla OupiiaMud TOK SKCIOHEHTa Oyitnal
opTuO, Y3UHUHT MaKcUMal - bapkapop KuiiMartura uaTHiIaau (61-pacm,a) :

39-paCM. KonTakTian yT OJIIpUII TU3UMUHUHI HIJIall CXCMACH.

HUkkunuu 6o0ckuy. Y3rud KOHTAKTIapu OUpIaMud TOK Y3WHUHT MaKCHUMall
KMIIMaTHUra SpuIInIIg Yy9yH 3apyp OViran ¢ BakTAaH KaMpoOK - f, BaKT JaBOMUIA
TyTamrad xoiaaa 6ynaau. IIlyHUHT yuyH, y3rUud KOHTaKTJIapu Y3WIUII JaKUKACH A
OMpiaaMyM TOK - Yy3WJIMIN TOKH [, 1c0 IopUTHIagural KuiiMarra SpUIIay Ba y
OupiIaM4i TOKHUHT MakcUMas KuAMaTuaH KkaMm Oynanu
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VY3rud KOHTaKTIapu Y3WITaHJAH KEWHH YT OJNIUPHIN FAITATMHUHT OUpIaMYH
3amkupuaa L; MHAYKTUBIMKKA, C; cHFUMra Ba R KapUIWIMKKa 3ra Oynran
TeOpaHMIl KOHTypH Xocun Oynmanu. Hatmwkama, Oy KOHTYp KOHIEHCAaTOpHUaa
CYHYyBUHM TeOpaHMa pa3psUIaHUII cOAMp Oyiamu Ba YT OJTUPHIN FaITardHHUHT
MarHiT MaWJOHHJA TYTJIAaHTaH SHEPTUs KOHTYp Kapmwiurd R Ja YUKaauraH
KOYJb UCCUKIUTHUra capd 0ynub 6ynryHya OupiaMyu TOK i XaMm OuUp Heda JIaBp
TaBoMU1a TeOpaHaIu.

WxkunamMuu yyiaram XaMm MKKHJIaMuud 3aHXUp curuMu C, (S'’bHU, I0KOPH BOJIBTIN
KyWIaHHII YTKa3ruwiapu Ba MKKWJIAMYHW YyJIFaM YpamJIapUHUHT CUFUMU) OuJiaH
UKKWIAMYM TeOpaHUIl KOHTYPMHHU TallKuil Kuiub, y OeBocuTa OupiamMuu
TeOpanuil KoHTypura Oornanrad. LIyHUHT ydyH, OupiamMud yynraMJard MarHut
OKUMUHUHT Xap Oup y3rapumiu UKKWwiamMud uwyinramaa Yy3usaykius OFOK
WHAYKIUSTaHUIINATA OJIMO KeTaau.

Arap YT  onaMpuIl  IIaMHU

8 AJEKTPOJJIApKU Opacujard TUPKUIIT

AL IR N BRI

FL Ly AN T U Y N T . . YIKYHIIA paspsAan X0-CHJI

—— . — OynMaiiuran napaxana

sl KaTTajalTh-puica, UKKWJIaM4d
ﬁﬂ al qyJaramMJia Xocusl OYn-TaH IOKOpHU
W) “ﬂ.:,;:,i-* T kywianum U, Xam, OupiamMud TOK I
i kalOu, OuMp Heva CYHyBUM TeOpaHHII
T CoIup Kkwiagun  (6106-pacmaaru
? MYHKTUP YU3HKIIAp).
]

r—|4i-—llngl "._'.-'i“ — Vr  onampum  Fanraru ) aBx
iay - OJITUPUILIN MYMKHH oynran
i UKKUJIAMYH KYWIaHHII-HUHT

.z HEME | - ..
UL TILE e . =L s L el MaKCHumMall KHﬁMaTHHPI, Te6paHI/IH_I
*apa€Huaru Heprusiiap OajraHcura
40-pacM.  Y3ruu  KOHTaKTJIapu Kypa aHUKIAI MYMKHMH. Y3rud
yIaHraHAa Ba y3Wwiranaa Oupramd4u KOHTAKT-JIapU Y3WJIHII JTaKUKACHUIIaH
TOK 1) Ba HMKKWJIaMuu Kywianum U, OIIMH, OUP-TAMYM TOK - Y3UIIMII
HH ysrapuiii. (KOHTaKT —y3WiraH TOKH [, KMHMarura SpuMIIagd Ba yT
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JTaKuKagaH Oonuiad BakT MaciiTadu OJNIIUPHUIN  FAJITaTMHUHT  MarHuT

10 mapra omupuiIras ) Mmalinonuna LI/2 ra TeHr >Heprus
TYIUTAaHAJIH. Y 3TUY KOHTaKTJIapu
y3uJiTaHJaH KeWHH, I0OKOpHaa Kypca-
tunranjek (40-pacm), 6upaaMym TOK
i KocuHycoujaa OYViimad kamasiu,
MKKUIaM-yu  Kywiannm U, 9ca,
cuHycouga Oyiinad yca Oomuanau.
bupnamun TOk HoJiIraua KamMaWrasma,
MarHuT MaiiJIOHUHUHT XamMMma
sHeprusacu C; Ba C, CUFUMJIAPHUHT
AIEKTP MaWJOH SHEprusicura Yyraau
Ba Oy Jakukaga OupjiamMud Ba
WKKWAJIAMUYU  Ky4d-JaHUIIAp Y3WHUHT
MaKcUMaJl KuiimaTura

spumagu. Jlemak, ymlOy pgakuka Yy4yH OSHeprusuiap OanaHCH TEHIJamacu
(TeOpaHuIl  KOHTypJapuaaru HHeprusi HcpodIapuHH XHcoOra oJIMaraHja)
KyHugaru KypuHumira sra 0ynaau:

Lr cu: U’
v N

1 max 2max

2 2 2

Q)

U =_1U JIMTUHHU ( ®; Ba W - yT OoJIIpUIl FaJITarMHUHT 6I/IpJIaM‘{I/I Ba
Q)

1max 2 max

2

WKKWJIAMYH YyJIFaMmJIapuaard ypamsiap COHH ) 3bTHOOpra ojicak, HMKKHJIaAMYd
KYWIAHHITHUHT MaKCUMaJl KHAMATHHU aHAJIMTUK YCYJIJIa XUCOOIaIl MMKOHUSATHHN
O0epyBuH, Kyiuaaru udoaara sra 6yinamus.

., (30)

by udona roar takpubuii OYynuO, yHAA HHEPrUsSHU TYpiAW KYpUHULIAATUA
ucpoiapu (taxmuHan 25%) xucobra onaumHMaraH. Amanga Oy wudonara
KOHTypJlapiaru 5SHeprusi ucpodiapuHu xucoOra oiuil KodhpuiueHtu n
KUPUTUIIAJAM Ba YHUHT KUMMATH KOHTAKTIW YT OJAUpUII cucteManapu yuayH 0,75-
0,85 HU TAIIKWII KUJIagu.

VY xonnaa (30) Hu Kylugarnya €3UIMMMU3 MYMKHUH
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by wudomagan, YT onaupUInl  FANTardHUHT  UKKWIAMYMA  4YyJFaMHjia
WHAYKIUSJIAaHTaH MKKWJIAMYd  KYWIAaHMIIHUHT KuiiMath OeBocuTa Oupiamuu
TOKHUHT Y3WIMIO TOKHA [, KaTTalurura OOFIMKIMIM KYypHMHUO TypuOTu. byHnan
tamkapu, Uiy, KuAMaTura OupiiaMuu 3aHXUp WHAYKTUBIUTA L, Oupnamuu Ba
MKKWJaMuu 3aHxup curumiapu C; Ba C, KaTTAJMKJIApU XaM MabiIyM Jlapa)kana
tabcup kypcaraau. Udponara kypa, konaercarop C; CHFUMUHUHT KaMaUTUPWIHAILIN
WKKWIAMYM ~ KyWIaHUII ~ OpTHUIIMIra Ojud Kenuiu Kepak. AMMo Oy »kapaéH
MabJyM Yeraparaya cogup oynanu. C; curuMHU siHaaa Kamautupwiiimu U, HH
KeckuH nacaiummra cabad oynanu. Yynku (30) udbogaga C; CUFUMHUHT y3TU4
KOHTaKTJIapy Opacujia yYKyH XOCWJI OYyIuIIura TabCUpH XHcOOra OJMHMAras.
AManja, KOHIEHCAaTOp CUFUMHM MabiyM 4YerapajaH OpPTHUK KaMaTHpWIICa, y3rud
KOH-TaKTJIapHu opacuja XOocWi OYynaauraH ydykyH KECKUH Ky4yaluO, FalTaKHUHT
MarHuT MaiJiOHUAa TYIUIAHTaH SHEPTrUSHUHT KaTTa KUCMH aHa 11y YYKYHJU €ira
ucpod Oymanu. Hatmwxkana YT ongupuin rairaru aBx 31tupaérrad U, macasu.

Konnencatop C; curumu MebEpPUAAH OPTUK OIIUPUIUIINA XUCOOWTa, Y3THY
KOHTaKTJIapy opacuja YYKyH XOoCWi OynummHM OyTyHiai Oaprapad KWIMII
MYMKHH. AMMO KOHJICHCATOPHUHT 3apsiAJIaHUII Ba Pa3psJIaHULI TaBPU OpPTAIU
Ba Oy, FaJiTaKk Y3ardiHU MarHUTCHU3JIaHUII XapaCHWHU CEKWHJIATHUO, WKKUJIAMYU
yynramaa uHayknusuiianugarad DFOK Hu Ba kyunanum U, HM nacaltupanu. by
aca JBUTaTeHUHI aWJaHWI YacTOTacH KaTTa OynaraHga, YT OJJIMPHII
cUCTeMacHuaa Yy3WIHILIAp Maiao OYiaummura oaud kenumu MyMKuH. KoHTakTiau yT
OJIIMPHUIIl CUCTEMACH YUYH KOHJeHcaTtop C; CUFUMUHMHT onTuman Kuitmatu 0,17-
0,25 Mx® yerapacuaaaIuru aHUKJIAHTaH.

Hazapuii xuxataaH, UKKUJIaMud 3aHXUp curuMu C, HU KaMauTUpiuiu Uy,
HU opTuiura oiud kenuiu kepak. AmMo, amanga C, Hu 40-70 nd nan ubopar
yerapaBuil KUMMaTuaH NacalTUPUIL UMKOHUSTH HYK, YyHKU Oy, FOKOPH BOJIBTIU
YTKa3ruujapHd Tajad Japakacuaard H30JsIus OujlaH TabMUHJIAII IIapTiIapu
OnaH OOFJIHK.

Yuunuu oockuu. FOxopuna Kaijg KWIMHTAHACK, WKKWIAMYM KYyWIAHUIITHUHT
CYHYBUM TeOpaHUIIM IIIaM 3JIEKTPOJIapU Opacuaa YUKYHJIH paspsn OyiamMaraHn
Xonga conup Oynaau. AManja sca, Temuo yTumn KywiaHumu -U,, , UKKAJIaM4iu
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KYWIAHWITHUHT MakcuMall KuimatH - Uy, JaH aHda Kam OViaau Ba IIYHWHT
yayH U, = U,, O¥ynranna mam sJIeKTpOATapU OpacHia YYKYHJIM pas3psiji COLUP
Oynanu Ba TeOpanma sxapacH y3unaau (40- -pacm,0).

YukyHnu paspsii - CUFUM Ba WHAYKTUB (azanmapuaaH uoopar Oynagu. Curum
dazacu - maMm 3JIEKTPOJIapU Opacujard YYKYHJIM TUPKHUIIHU TEMHO YTHUIIUII
nakukacurada C; Ba C, cuFMMIIapJia TYIUIAHTaH SHEPTUSHUHT Pa3psiiIaHUIIN
0ynu0, y, UKKIJIaMYH KYWIAHUII KECKWH KaMauiu Ounan coaup 6ynaau. Curum
paspsaaM Kyda KucKa BakT (~1 MKC) maBoMm OTrawiuru Tydaiiam, CUruMm
(ha3acHHUHT OHMM TOK KUWMATH KaTTa OYyJiaau Ba OMp Heda YH aMmrepiiapra eTUuIu
MyMKUH. Pa3psgaunr curum dazacu EpKUH, XaBO paHT YUKYH KYPUHUIIIUTA dTa.

YUuKyHIH paspsi, YT ONIUPHIN FAITATHHUHT UKKHJIAMYHA KYWIAHWIINA Y3WHUHT
MaKcuMall KuWMaTura spHIlIMacliaH coaup OVITraHgurd y4yH, CUFUM pa3psaura
FaJITAaK MarHUT MaiZOHUIA TYTJIAaHTaH SHEPTUSHUHT (DakaT KHIUK Omp KucmH (5-
15 m/Ix) capd Oynmamu. DHEprusHUHT KojiraH, acocud kucmu (30-60 m/Ix)
YUYKYHHUHT UHAYKTHUB (ha3acu cudaTtuia paspsajiaHaan.

NuayKTUB pa3ps UKKAJIaMYU KywiaHuin aHda nacaiiran ( ~ 300 B) mapowutna
conup Oymanu, Tok 3ca 0,1 A naH ommaiau, aMMoO pa3psSAHUHT Oy KUCMH CUFUM
paspsiaura HucOaTaH aH4ya y30K BakT (OMp Heya MUJUIMCEKYH]) JaBOM JTaJIH.
YYKyHHUHT HWHIYKTUB KHCMH OY-CapUK €KUM KU3FUII-OMHA(IIa HYypJIaHUII
cudatuaa Ky3aTuiau.

JIBuratens HWIMHIApIApUAArd EHWIFW apajaliMacyd acOCaH YYKYHHUHI CHUFUM
¢dazacu Tabcupuaa YT ogaau. AMMO MHIYKTHUB (Da3aHUHT XaMm y3ura xoc (onganu
TOMOHM OYnub, y HucOaTaH Y30K BakT JlaBOM OTUIIUA Tydailnu EHMIFU
apajaliMacMHU KU3AUPHUINTa, YHUHT OyfiaHumura é&épaam Oepaau Ba COBYK
JBUTATENIHU W TYUIUPUILJIA aHYa MKOOUHM TabcUp KypcaTaiu.

Vr OJIUPHUII CHCTEMACHHHUHI TaBCH(PHOMACH. Vr OJIIMPHUII FAITATUHUHT
WKKWIAMYW yIfaMuAa HHAYKUMSAJIAHTAH KYYIAHWIIHUHT  MakCHUMal KUWMaTu
JIBUTAQTEJTHUHT ailJla-HUIIIJIAp 4YacTOTACU Ba IWJIMHIPJIAD COHHUIa OOFJIUKJIWTHUHU,
VYT OJJAUPHIN CHUCTEMAaCHHUHT TaBcupHOMacu ne0 artanaau , SAbHU Usper = f (1

,Z ).

TypT Takmm [aBUraresuiapia TUPCAKIA BaJl MKKM MapTa aljaHraHja xamma
HUATUHIpIApaa YT OuIl kapaéuu cogup Oynumu kepak. [llyHuHr yuyH, Oy BakT
nyuaa YT ONJAMPUII CUCTEMAacuja XOCHJI OVyiaauraH yuKyHJap COHHU
JBUTATETHUHT IIWIMHApJIAp COHWUTa TeHr Oynaumu kepak. J[lemak, arap
JBUTATEIIHUHT aJlaHUIUIap yactoracu n Oynca, 1 cexkyHana xocun Oynaauran
YUKYHJIAp COHU KyWuaaru udoja opKajid aHUKJIaHAIU
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n n-z

2-60 120

Z .

Xap Oup yukyHra, y3rud KOHTaKTJIapH TyTalmnO Ba y3WJIUO TYpHUIN BaKTJIApUHU
(tn , t,) Y3 nunra onrad 6up naBp T TYFrpu Kenaau. Y Xonja, y3rud MIIMHUHT OHp
JaBpUTa TYFPHU KeJlauTraH BaKT:

120

T:tm+t‘7:7 ) C
i n-z

Konrtaktnap tyramu® Typuil BakTW #, y3TH4Y WIIUMAArd TYia JaBpHUHT OHUp
KUCMUHHU TAIIKWJI KAJIAU, SbHU:

12
t, =k e (32)
n-z
by epna, k - y3ru4 KyJadyOTMHUHT IIAKIWra OOFIMK OYNAraH KaTTaluk OYynuo, y
KOHTaKTJIAPHUHT TyTamuO Typuill KodhduireHTu n1ed 1opuTuiaiu.

I[CMaK, Y3rnd KOHTAKTIAPWUHUHI TYTaI_HI/I6 Typulll BaKTH ¢, JBUTAaTCIHUHI
aﬁHaHHmHap 9aCTOTACH Ba NUIHMHIAPJIIAp COHUT'A OeBocHTa 6OFJII/IK OKaH.

IOxopuna kenTupuiran, UKKAIaMUd KYyWIAHHITHUHT MakCUMall KUUMATH Uy
HM Ba Y3WIHII TOKK [, HHM udonanosuu (29), (30) hopmynanapaas:

Xocun 6ynran 0y udomanu (32) ¢opmyna OunaH Oupragvkaa TaxJ I KHIHO,
KyHUJard XyJiocalapHA YUKAPUIIT MyMKHH:
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1) JIBuraTeTHUHT aiJlaHUIILJIAP YaCTOTACH
OpTUIIM OWJIaH Y3rU4 KOHTAKTIAPUHUHT

TyTamuO TypuIl BakTU Kamasiau, Oupiamuu f\h
1

TOK Y3MHHUHI MakKCUMajl KUHMaTura jpuila R
OJIMAiIM Ba Y3WIMII TOKM [, HUHI KUAMaTH f‘NH
Kamas OoluIaian. Y3WIMIOD TOKW [, HMHT I ‘;\“ﬂx
KaMaWWIIM WKKWIAM4¥ KywlaHull — Ujpey 'x‘x\ “‘x_m
XaM TMacaiiuinmra oiaub Keau. AR

2) HunuHpapnap COHUHHM OUIUPUITUIIN XaM
y3ru4 KOHTAaKTJIAPUHUHT TyTamuO TypHUII
BAKTMHU KaMaWTUpagu Ba JAEMaK, Y3WIWILIA

41-pacwm. Hkkunamuu
TOKH [, , UKKWJIaM4¥ Ky4lIaHul Usyqe XaMm p

nacasiim. KYWIAHUIIIHU JIBUTATEIIHUHT
aWJIAHWIIUIAp  4acCTO-Tacu Ba
NkkunamMum Ky4jgaHUII Usmax HUHT  [IMHApIAp COHHIa 60F-

ABUTATCIIb aﬁnaHI/Imnap qacrtoracura Ba JIUKJIUT U
MUJIWHApJIap COHHUIa 6OFJII/IKJII/IFI/I 41-paCMILa
KCJITHPHJITAaH.

JlBuratenp aiJIaHWNUIAD YaCTOTACHHHUHT
Kyna mact  KudiMatimapuga  (n<1000)
OoupaamMum qyJFaMJiard  TOK Y3WHHUHT
MaKCUMaJl KHHMaTHra JpHUIIUINra yIrypaad
Ba alJIaHWII YaCTOTACH KUHMATIAPHHHUHT Oy
gyerapacuja MKKHJIaM4d Ky4-

JAHUII JHT KaTTa KuhMmarra spuimd, y3rapmac Oynumm kepak (41-pacmna,
IOKOpUJAaru rOpu30HTall MYHKTUP YU3MK). AManjaa sca, aljaHuIl Yac-TOTACUHUHT
nacT KUWMaTiapuaa XaM HKKWIAMYM KYYJIaHUIIHWUHT KaMaluIM —Ky3aTHIIaJu,
YyHKM OyHJa KOHTAaKTJIap-HUHI Y3WJIUII TE3JIUTd KaMaluO KEeTUIIMHUO KEeTUIIU
HaTWKacuaa yjap opacuia y4yKyH Xocwsl Oyrna Oouutaiiin Ba SHEPTrUSHUHT OUp
KHCMHU 111y >kapaéHra ucpod Oymaam.

Arap 41-pacmpaa aBurateiab MebEPUIA UIIJIAIIN YUYH 3apyp OYiaraH MKKUIaM4u
KyWIaHUITHUHT MUHUMan Kuiimatugad (~ 11000 B) ropusoHTan 4n3uK yTKa3cak,
Oy YM3UKHUHT TaBcU(PHOMa OWJIaH KECHITaH HyKTacu ailJIaHWII YaCTOTACUHUHT
MaKCUMaJl KUUMATUHH ( Mg ) OCATHIANAN. AMIaHUII 4YaCTOTACMHUHT OYHIaH
KaTTa KUWMatiapuja YT OJJIMPHUII FAITaru 3apyp KYWIAHUIITHU aBX OJaupa
OJIMalIM Ba HWJIMHIApJIapAaru EHWIFU apallalliMacUHU YT OJIUPHUIIAA Y3UIIUII
conup  Oynma  Oonwraiiau. 41-pacmaad kypuHuO® Typubauku, z=6 OynraH
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ABUTaTeNsapaa YT OJAUPUII CUCTEMACHHMHT aWlaHUILIAp YacToTacu Oyihnya
UIUIAIl YeTapacu Mg, , z=4 OYnran aBuratesuiapra HucOatad kam Oymaau. by,
y3ru4 KyJIayord KUppaldapyd LMIWHApJIAp COHUTAa MOC paBHIIJA OIIMPUIHILIN
(srpHM, 6 Ta OYnuIK) Tydaitnu, Oup naBp UUKIA KOHTAKTIAPHHU Y3UIUO-TYyTalIUII
COHM OPTHILY Ba, HATKWKAJa, OMpIIaM4i 3aHKUPJATrd Y3WINII TOKH [, KHMMaTHHU
KaMmaiuimm OunaH OOFIIHK.

Jlemak, IBUTaTEJIHUHI aWJIaHUIILIAP YAaCTOTACH Ba UWJIMHIAPJIAP COHHU OPTHUILHU
OwraH VT OJIUPHUII CHUCTEMACH 3apyp IOKOPH KYWIAHHUIITHU aBX OJIUPHUIIN
KUMHUHIAIIaau.

KOHTAKT/IM ¥T OJIMPHII TH3MMHHHUHI TABCH()HOMACHHH SIXIIMIAIL. YT
OJITUPHUII CHUCTEMACUHUHT TaBCU(HOMACHUHU YT  OJJUPHUIN FaJITariHUHT
napaMeTpJapyuHu TaHJaIl, BapuaTop Ba Ky(PT y3ruujap KyJam uynnapu OuinaH
SXIIAJIAII MyMKHH.

Bapuatopuu kVaunam. Wxxuiamun kyuianui gopmynacu (32), YT onaupui

CHCTEMAaCHUHMHI TaBCH()HOMACHHH SXIIMJIAIN, aBBAJIO, Y3WIUII TOKU [, HU OLIMPHII
OwiaH OOFMUKIUTUHM KypcaTtaad. by TOKHM OmMpUIl y4yH OUp-TaM4M 3aHXKUD
KAPLIWJIUTUHU KaMaUTUPUII KepaK. AMMO y3rWd KOHTaKT-JIapu KyWMMaclaH, y30K
BAKT MUUIAIIM Y4YyH YyJlapJaH yTaaurad Tok 4,5 A 1aH OpTMaciurd Kepak.
HlyHUHT y4yH, OUpIaM4M 3aHKUP

KapIIWIMIUHUA ~ y3TAY  KOHTAKTIAPUHUHT
WIIOHYIM MUUIAIIMHU  TabMUHJIAWIUTaH
KUAMAaTUIAH KaMaWTUPUII MYMKHUH dMac.
AMMO OupnamMuu 3aHXHp KapIIWIUTHHU
yHIaH YTaéTraH TOK Kuimatura kapal
aBTOMATHK paBUILIJA Y3rapTUPULI MYMKHH.

ByHuHr yuyH Oupiamuu 3aHXupra, ofaTia,
TeMmiiepaTypa kodppuuueHTu kaTra Oynran
HUKEIb  CHUMJAH  ypajaraH  KylIumya _ S

Kapmmwimk Ry - Bapuatop yiaHaju.
BapuaropanaH KaHyainuMk Karra TOK yTca, y
IIyHYaJIuK  Kyo — KA3MWIM  Ba Y3
KApUIMIMIMHE OMp HEYa MapTa ommpagd. 42-pacm. Vr OJIAUPHUII
Bapuatopuu 0y xycycusitugaH Oupnamum CHCTCMACHHU TaBCU(YHOMACH:
3aHXUDP vKapIJ_II/IJII/IFIiIHI/I, UYHI[aH yraétran BAPHATOPCH3; 2 - BADHATOP
TOK KUHMaTuUra Kypa Yy3rapTUpHUIL Y4YyH
dbolnananuIaIu.

Owian
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VT onaupuin cucTeMacu Ba FauTak mapa-
METpJiapu HIyHJIai XUCOOJIaHAIUKH,
JBUTATCII-HUHT OHT [acT aNIaHMIIIap
yacToTacuJa Bapua-TOp KU3HO, DHI KaTTa
KapIIUJIKMKra ara Oyiranna,

YT OJIIMPHUII CUCTEMACH MebEpUIA ULUIANAM Ba LUIMHIApPIApAA HIIOHYIU YT
OJITUPHIIL >KapaéHu TabMUHIaHaAU. by xonaa Oupnamuu 3aHXKUp/IaH YTaéTraH TOK
9HT KaTTa KuiiMaTra sra Oynaau. DHAM, alJaHUNIAP YaCTOTACU OPTHUINM OWJIaH
y3rud KOHTAKTJIAPUHUHT TyTamub® TypuIl BakKTh £, Kamas OolUIaiau Ba
OupiiaMuu 3aHKUpaH YTaéTraH TOK [; KUMMaTH XaM macasi Oonuiaiau. bupiamuu
TOK [; HHUHI NAacallvIld BapuaTtop ypaMJIapyuHUA COBYIIMIa Ba KaplUIWJIUTHHU
Kamaiumura onu0 kemaau. bupnamum 3aHxkupaard  Kymum4a  KapIIwIHK
KUUMaTHUHUHT KaMaWuIly, OupJiaM4d TOK KUWMAaTHUHU HUCOATaH OpPTUILNUTA OJIUO
kenaau. Xyjioca KWITaHaa, yT OJNAUPUII TU3UMHUIA BapUaTOp KYJUIAaHUILIU
JIBUTATEIIHUHT ailllaHuIIap YacTOTacu OpTUINM OuiaH OupiiaMud TOK i; Ba
UKKWIaMuu Kyaianul Uy, HUHT Macaluil TE3JIMTMHU Kamaiuo, YT OJAupuUIl
CUCTEMAaCHMHUHI  ailllaHMIUIap  4acToTacu  OyinMya  WOUIAl  JOMpacUHU
KCHTaUTUPUII UMKOHUATHHU Oepaau (42-pacm).

VT OoNIMpHIIHH MATAPWIATHII  OypuyarMmHH  pPOCTJIAII  yCy/LUIapH.
JIBUraTeHUHT Y3rapu® TypyBUM HII TapTUOUTra MOC paBUIIAA YT OJAUPUIIHU
WIrapuwiaTuil OypyaruHd pocTiall Y4yH, YT OJJAMPHUII CHCTEMAacH aBTOMATHK Ba
JacTakd pocTiaruwiapd OwiaH >KMXo3JlaHa-Au. JIBUratenHu aijmaHunuiap
yacToTtacura OOFIMK paBUIJAa YT ONJUPHUIIHU WATapuUiaTUIl OypyaruHu
aBTOMATUK Y3rapTUpUII MapKa3laH KouMa poCTiarud, okiamara OOFJMK pa-
BHILIJJa 3Ca - BaKyyM pocTiarud €paaMmujaa amaira omupwiaau. Mnrapuiatuin
OypYaruHUHT OOIJIAHFUY KAaTTAJIUTMHU YpHATUILI €KUM EHWIFMHU TypHUra Kypa yHH
JACTAaKU pOCTIAll Y4yH OKTaH-KOPPEKTOp HMIILJIATUIIAIM.

Mapkazdan Kouma pocmnaazuy. YT ONIUPHIIHA WITAPUIATHII OypuYardHH
MapKka3JaH KouMma pocTiaruuu Kyiuaaruya ty3uirad (43-pacm). Etakun Bain 4 ra
IJIaCTHHA MaxKamJlaHraH OYJnO, yHUHT YeTUTa YpHATHITaH UKKHU YK 7 Ta roKJyanap
2 xounamrupwirad. lOkuanap yxmap 7 arpoduma aiinaHa onaau Ba ¥3apo
npyKuHaJIap 6 BocuTacuja OOFjaHTaH. Xap Oup rokuyara mtudT 5 ypHATWITaH
0ynu6, y xkynadok 1 BTylkacura maxkamiaHrad ¢iaHel] 3 HUHT Kus apuKdacura
KupuO Typaau. XapakaT Bas 4 1aH roKyanap 2 opkajiu Kyjiadok 1 ra yzatunaau.

Pocmnazuu Kyuuoazuua wwinaidou. JIBUTATEHUHT  ailIaHUII YacTOTAacU
-1

optumu 6unan (taxmuHaH 400 muH  naH Oonwial) roKYaiap MapkaszlaH Kouma

Kyd TabCHUpHUIA TPYXKHHATAp Ky4MHU €HTuO, ¥3 YKu atpodupa MKKHM TOMOHTa
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axpana Oonuraiian. by Bakrtna rokdanapaaru mTudriaap GIaHEHH —Kus
apukyajgapura kKupuO typrawiurua Tydaiiu, yHH Ba y OwiaH Oupra KyJIauOKHU
BAJIHUHI aWjaHUI WyHanuImm OYiinad Mabiym Oypuakka Oypanu. Hatmkana,
KyJIQ4OK KHppajapu y3rud KOHTAaKTJIApUHU OJITUHPOK Y3HO,

YT ONJUPHILIHU WITapUIaTUII OypyaruHu
omM-pagu.  AWJaHUIIIAD  4YacTOTacH

KamMalraHja  IOK-JajJap  IpyKUHajap
TabCUPHIA Y3UHM JacTIa0KW XOJaTura
Kautagu. llpyxuHamap xap XWI Ka-
WUIIKOKIMKra dra Ba Oy, JBUTaTelb
alJIaHMIIUIAp YacTOTacu Yy3rapranaa, yT
OJIIUPUILIHN  WITra-pujiaTUIl OypyaruHu
Tana®d KWIMHTaH KOHYHUAT  Oyiinya
Yy3rapTUpUII UMKOHUSITUHU O€pajiu.

Bakyym-pocTiaaruy. Bakyywm-
pocTiiarud YT OJIIMPUIIHHM WITapUIaTULI
43-pacm. Mapxkaszznan KOYMa QypyaruHd JIBUTA-TEJTHUHT IOKJIaMacura
pocTiarud Kypa pocmiaml y4YyH XHU3Mar KUJIaIu.

FOxnama xam Oynranna HUIMH-IPIAPHUHT
¢HWIFM apanamMacu  OwiaH  TYJIMII
Japaxkacu, Ba  JIeMaK, YT  OJHII
nakukacuaaru 6ocum nacasanu. lly 6unan
Oupra, EHWIFU apa-JalIMaCUHU KOJIJUK
raznap OwiaH uQIOC-TaHUIIN KYydasiju,
HaTWKajaa EHUII Te3nuru kamasaau. by oca,
YT ONJUPHILIHU WITapUIaTUII OypyaruHu
OLIMPUII 3APYPUATUHU TYFIHPAJIH.

HOxnama opruim OuiaH HUJIMHIPIAPHUHT
CHHUII-

FU apajaimMa OWIaH TYJIWII Japakacu
optu0® Oopaau, KOJIUK rasjiap MHUKIOPH
Jca aKCHMHYa KamaiuO Oopaaum Ba EHHUII

te3nuru opraau. Jemak, Oy xonga VT

OJIMPUIIIHA ~ WITAPWJIATUII  OypYaruHu
KaMalTupuil kepak 0ynaau.

Bakyym-poctnaruu  Ty3uwnumu  44-
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44-pacm. BakyyMm-poctiaruu pacMlia KeJI-TUpWITaH. Y WYKA OYIUIUFU
anactuk auadparma 4 OwiaH OYIuUHTaH
KOOMK 5 Ba YHUHT KONKOFfH 1 gaH mbopat
0ynuo, YHUHT IpyKUHA 3
KOWNAIITUPUITAH YHT SpUM  OYIUIUFU
Haiilua 2 épnamua JIPpOCCETb
TYCUKYaCUHUHT IOKOpH KHUCMUJAru
KapOIOpaTOPHUHT apaJalITUPHILL
Kamepacu OwnaH Ooryanrad. MkkuH4M
APUM

Oyuunru sca atmocdepa OwnaH Tyramtupwirad. Juapparma 4 ra TopTku 6
MaxKamJlaHTaH Oynu0, y MmapHUpiAu OupukMma EpaamMuaa y3rud YpHATHITaH
KY3FaJlyBuUd IutacTUHA 7 Owiad OofnanraH. Ky3ramyBuum IutacTUHA 3YIAUPIN
NOJIIUITHAKKA YpHATWITaH OYymu0, Oy BaKyyM-pOCTIIATUYHHUHT CE3yBYAHIIHK
Japa)xaCHH OIIUPA/IH.

Bakyym-pocmaazuu Kyiiuoacuua wwinanou. JIpuratenp 0kiiaMacd KaMarasia
Ipoccerb TYCUKYacH KUl OEpKUTHIIAIA Ba BaKyyM pOCTJIaruy Haiyacu 2 yJlaHraH
xKoija, Jemak, auadparMaHUHT YHT TOMOHHMJAArd SpuM OYIIIMKIA XABOHHUHT
cuiipaknamuiy  opraau. Hatwkana, ukkuta sipuMm OYIITUKIAp Oopacuaa BYXKyJra
kenran Oocumiap (apku tabcupuaa, nuadparma 4 npyxuHa 3 KydMHH €Hruo,
XapakaTra kejajau Ba y OuiaH Oupra xapakaTiaHTaH TOPTKU 6 KYy3ralyBuu
IJJACTUHA 7 HM, YHTa JKOWJAIITUPWITaH Y3TMYHH KyJayoK aijjaHWIIWra Kapama-
Kapumy WyHanumga Oypamu. By, YT onaupumiHu uiarapuiaTaml  OypyaruHu
omrpaau. Jpurarens 10KJIaMacu OPTHUILM OWJIaH APOCCENb TYCHKYACH XaM OudMiia
Oouutaiinu,  nuadparMaHUHT  YHT  TOMOHMJIArd  OYIIIMKIAa  XABOHUHT
cUMpakKJallviIg KaMmasiayd Ba NpyxkuHa 3 auadparmManu, y OwiaH OOFIHMK OYyiraH
TOPTKMHHM YHI TOMOHIa XapakaTJaHTHpaaHh. TOPTKM Ky3FallyBuM IUIACTUHAHU Ba
Y3rMYHU KYJAauoK aillaHuiiy WyHanumuaa 0ypuo, YT OJJUPHILHUA WITapUIATUII
OypuaruHu KamaiThpaIu.

JIBurarenp canT UILIaraHaa ApOccesb TYCMKYacH Haiya 2 HUHI KapOroparopra
TyTalllraH TeIUKYaCUHU OepKUTHO KYS/11 Ba BAKYYM-pPOCTIaruy UiiaManiam.

OKman-Koppekmop YT ONJUPUILIHA WITapUiaTUIl OypyaruHu KyJUTaHWJIAETraH
SHHMJIFMHUHT OKTaH coHura kypa +12° nompacuma y3rapTpHII HMKOHHSTHHH
oepanu. OxTaH-KOppeKTOp €pAamuaa YT ONAUPUIIHU WUIATApUIIATUIN OypyaruHu
y3rapTUpUIl y3ru4-TaKCUMIIArMd  KOOMFMHM €TakudM Bajira HucOaTtaH Oypail
xucobura amanra omupuiaaan. bByHUHr yuyyH MaxkamiioBuu Oontiiap OyiaTuiaan
Ba pOCTJIarM4 raikajapHu alilaH-UpUIl XUcoOWUra y3ruu-TakCUMIIarud KOOUFH y
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€k Oy ToMoHra Oypaynanu. PocTiam TyraTwiraHjad KEWMHMH MaxkKamiaHyBYd
OomTIiIap Ba pocTiaruy raikaiap sHa TopTu® MaxkKamiiaHaJu.

Okopuaa kentupwiran yd mocliama Oup-Oupura OOFIMK OYyiMmaran xoJijaa
y3THY-TaKCUMIIATHYHUHT TYPJIM KUCMIJIApUTa TahCUP KWIaau. XyCyCcaH: MapKa3aaH
KOUMa pPOCTIarud — Y3TU4 KYJIAYOTHHH, BaKyyM-pOCTIarud — Ky3FajayBud
IIaCTHHA OWJIaH OWprajvkia Y3rHYHM Ba  OKTaH-KOPPEKTOp  — Y3THU-
TaKCUMJIaru4 KOOMFUHU OypaIu.

Amanga YT ONAMPHUIITHHA UIATAPUIATUIN OypUYarnHUHT peay KHHMaTH OONIIaHFUY
Oypuax

( ©¢ ) Ba OKTaH-KOPPEKTOp, MapKkazaaH kouma ( ®; ), BakyyM poctiaruwiap ( 0, )
YypHatran Oypuakiap HuruHAKCHra TeHr 0ynanu (45-pacm).

VY3rud  KOHTAaKTIapyu OpacHJard THUPKUIIHUHI  y3rapuild Ba  y3THU4
MUAIIAHTYaCUHUHT  E€CTUKYACUHHMHI €UWIMIIM XaM YT OJJUPHUIIHU WITapUIaTHIL
Oypuaru ommiura ¢ku kamaiummura onud kenaau. UlyHuHr yuyH, aABurarenga yT
OJIIMpUII [aKMKACUHU YpHATHMINJIA, XaMJa MapKa3gaH KouMa, BaKyyM-
poCTJIarnuiapHu TEKIIMPHUII Ba POCTIALIAAH aBBaJl y3rud KOHTAKTJIapu Opacuaaru
TUPKMIIHU Ba YHUHI [HIIAHTYAaCH €ECTUKYACHHMHI EHWITAaHIUK JapakKaCuHU
TEKIIUPHII TaBCUS KUITUHAIU.

VT onampuin cucTeMacH HIIOHWIH
WOUIAIIMHU ~ TabMUHJALIAA  Y3THU4
KOHTaKTJIapH opacuaarua
TUPKUUIHUHT O€NTWjaHraH Kuhimar
goupacuia OYIUIIM KaTTa axaMusiTra
sra. YyHku Oy TUPKUII KaTTaIuTH

KOHTAaKTIap TyTaluuo Typuil Oypyaru
45-pacm. Mapkasad KouMa Ba Bakyym o MATHHI €Ki yT — OIUTHPHIT

poCTIa-THY 6I/IpFaHI/IKI[a WILIarasaa S"T FaJITar uHUHI' 6I/IpJIaM‘{I/I qyliraMuyuiaru

OJIIUPUIIHNU WI-TapUJIaTHUII 6yp‘laFI/IHI/I TOK KyHIHHUHL aBiK OJIUII BaKTMHH

Y3rapHILH. 1-mapKasan KOUMa Oenrunanau. KoHTakTnapHuHr

poctiarud TaBcu(HOMAcH; 2-BaKyyM- Tyramm6 Typuil Oypuard Maxcyc
Kypuimanap €ku kyuma acboOmap

POCTIATMIHHHT, ABHUT'aTCIIHUHI
cpaaMuaa poCTiaaHaan.

IOKJIaMaCHl  TYpPJIU KI/IﬁMaTJIapFa ara

Oyirannaru TaBcuHOMACH JIBUTraTeIHUHT [UJIHUHAPIIAP COHUIA
Kypa y3rud KOHTaKTJIapHUHT
TyTamub Typull Oypyaru Ba ymap
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opacujaru TUpPKHUII (arap unuiad
YUKApyBUM 3aBOJ KypcaTmacu OYii-
Maca ) KyWujaaru KuhdMartiapra jsra

oynau:
2-KaaBan
Hunuuapiap coHu 4 6 8
KonTtaktnapHuHr tytamuo 43°+ 3 39°+3 30°+3
Typuil Oypdaru, rpaj
KonTakTnap opacugaru THpKuI, 0,4 £0,05 0,4 £0,05 0,35 £
MM 0,05

KoHTakTinm yT 0JIMpHII CHCTEeMACMHMHI KaMuyuaukjaapu. KoHrtaktiu yT
OJIIUPUIL THU-3UMHU Oup KaTop ad3auiMKiIapra  sra, >KyMJIaJaH YJIapHUHT
TY3WIHIIH COJJA, >KUXO3JapU-HUHI TaHHApXW HHUCOATaH MacT, HMKKWJIAMYHU
KyWIaHUII KUAMATUHU Y3rapTupMmacaa YT OJIUPHUIIHMA WIrapuiaTuil OypuyaruHu
KEeHI joupaaa poctiam uMmkoHu 6op. Uly Oumman Oupra, Oy TH3UM KOHTaKTIU
y3rud Ba YT OJNJIUPHUINHM WITApWIATUII  OypyarduHU POCT-JIOBYM MEXAHUK
aBTOMATJIAPHUHT UK OMIaH OOFIMK OVJITraH KaTop KaMUMJIMKIapra sra:

- MEXaHMK KOHTaKTJIap MaBXYyMJIUTU OUpIaMyd TOK, Ba JEeMaK, UKKHJIaM4u
KYyWIaHUII KUAMAaTUHU YeKIaiau.byHIaH Talkapy KOHTaKTiIap y3WJraHaa yjap
opacuja Xocui OY-JIaJuraH 3JeKTp YUKyHJIap KOHTAaKTJIap KOPpO3Hsra ydpaliura
Ba aCTa-CeKMH eMUpWIM-liura onubd kenaau. HaTwkana, KOHTakTiaap HUcOATaH
TE€3 UILJAH YUK, ylIapJa TOK YT-KazMalIurad OKCUJ KaTiamiiapu Xocui Oynaau
Ba YT OJAMpHUIIIa y3uJduluiap conup Oyna Oouwaiau. By 3apapnu xonucanuHr
OJIIMHU OJIMII YYyH Vy3rAW4 KOHTAKTJIAPU OpACHUIATH TUPKUIIHK MYHTa3am
paBHIlIIa TEKIIUPHUII Ba To3a1ad TypuIl Tajnad KUJIWHAIN,

- IBUTATCIUIAPHWHT IOKOPW Ba MACT alJlaHWIUIAp YacToTacuaa (aifHUKca, Kyl
IWIMHAPIY Ba allaHWIUIAp YacTOTacH KaTTa OynraH ABUrateiuiap Y4yH)
WKKWJIAMYH KYWIAHWII KHAMAaTH SHUJIFHHU OapKapop YT OJIUPHIIN YUyH €Tapiau
oynMaiinu;
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- YT ONAMPUIIHU WATApUJIATHII OypUarMHW pOCTIAll YYYH KYJJIaHWIAJIUTaH
MEXaHUK aBTOMaTIap YT OJJAMPUIIHU WITAPUIATUIIHUHT HHT MaHdaatnu
oypuarnnu 8-10° raya xaTonmk GuiaH GeNrHiaiiaN Ba yiapaa SHHII KapaSHHTa
KUAIUNA TabCUpP KypcaTaauraH OMp KaTop OMHJIIApHHU (COBYTHII CYIOKJIMTMHHUHT
Xapopatu, Apocceib TYCMKYACHMHHMHI XOJaTH, JETOHAIUs Ba XO0Ka30) XxucoOra
OJIMII UMKOHUATHU UYK.

IOkopuaa kenTupuiaral KaMuMInuKIap, KOHTAKTIN YT OJIUPUII CUCTEMACUHUHT
WUIIOHWIM WIUIAl Japa)XacMHU TacaTupanau (aHUKCA, IOKOpU aWJIaHMII
JacTOTAIM Ba KYII ATUHIPIN JIBUTATE/UIap/a), EHUIl Kapa€HUHU
EMoHIamTUpKUO, ABUTATEIIHUHT KyB-BaTH Ba TEKAMJIMJINTUHU KaMalHIIUra ojiuo
KeJIaau.

Haszopam casonnapu:

1. YT ONJMpHUII TH3UMUJIATH NI XKAPAGHUHH KHCKA4a TYIIYHTUPUHT

2. VT ONAMPUIN FANTATMHMHT OMpIAMUM 4YyIFAMHAAH YTagurad  y3HJIMLI
TOKUHUHT (hOpPMYITaCUHU E3WHT Ba U30XJIaHT

3. VT ONaMpuIn FaNTArMHMHT MKKHJIAMYHM 4YyJIFaMUa KOHTAKTIAD y3HIFaHAA
WHAYKIUATIAHAAUTaH IOKOPH KyWIaHUIT GOPMYIaCcHHH E3WHT Ba N30XJIaHT

4. YUKyHIU pa3psAOHUHT CUFUM Ba UWHIAYKTUB  (azaJapuHUHT  WIIYU
apajaiMaHy YT OJNIUPHUIIIA KaHIall axaMusTra sra?

5. VT ommumpum TH3MMH TaBCH(HOMACHHHM SXIIMNIALIIA BapHaTop KaHAail
Bazuda O6axapanu?

6. VT ONIMPWIIHM  WITapUIATHII ~ OypyarMHM  MapkasjaH  KodMa
POCTIIATHYMHUHT Ba3u(pacy, TY3UIUIIN Ba UIUIAITHHHA TYITYHTHPUHT.

7. VT  ONIMPWINHM WIrapuiaTHII — OypyarmHM  BAaKyyM-pOCTIArMUMHHHT
BaszudacH, Ty3WINIIHN Ba UIUTAITHHY TYIITYHTHPUHT

8. OKTaH-KOPPEKTOPHUHT Ba3u(acy Ba Ty3WIUIIUHU TYITYHTHPHHT.

9. KoHTaKkT/! YT ONAUPHII THSUMUHUHT ACOCHIA KaMUMITHKJIAPUHI H30XJTaHT
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Masbpy3a Ne 12

Masbpy3a MaB3ycH: YT OJIUPHII TH3UMHU(TaBOMH).

Masbpy3sa pexacu:

1. 3aMOHaBU OEH3UHIIU ABUTATEIIAPHUHT YT OJIUPUILI TUZUMUIa
KyWuiaauran tajgadmap.

2. KoHTaKT-TpaH3UCTOPAN YT OJUPHIL TUZUMHU

3. KoHTtakTcus-Tpan3ucTopiau (Tyiaa 3JeKTpOoH) YT OJAUPUIL TUZUMHU

4. Y3JI9YaBT0 aBTOMOOWUIAPUHUHT YT OJIUPHUIL TUZUMIIAPU

3amoHaBuil 0O€H3MHJIM JABUTaTe/UIAPDHMHI VT OJAMPUII TH3HMMHUIa
KyHwiaguran Ttaaa0uaap. J[BuratejulapHu TakKOMWJUIAIITUPUII —WYHAJWIIH,
ylapHU TeXaMJIWIMTMHA omupumi Ba 1 kBT KyBBatra Tyrpu kemaaurax
MacCacMHM KaMaWTupuil OujaH Oup KaTopia, aljJaHUILUIAp YacTOTacu Ba
UWIMHApAapAa EHWIFU-XaBO apallalliMACUHU CUKUII JapakaCMHU ToOOpa opTUO
Oopumn OuiaH XxaM TaBcu(aHaau. 3aMOHABUN JBUrateiapAa alIaHuILIIap
qacrotacu 5000-8000 mMun"' ra eTraH, SHHIFH apalalllMACHHH CHKHII JapaKac
X03Upru kysaa 7,0-8,5 Hu Tamkui Kuwiaérran Oyica, kenaxkakaa Oy KypcaTKUYHU
9,0-10,0 Ba yHAAH MOKOPUPOK KUKAMATIapra KyTapuil MY KaJlJIaHMOK/A.
AlnaHunuiap 4acTOTacH Ba CHUKHIN JapakaCHHUHT Oy Tap3/ia OIIMIIU, EHWIFU
MebEpUAA YT OJMIIMHM TabMHMHJAII Y4YyH, YT OJAUPUII CHUCTEMACHUHHMHT
UKKWIAMYM KYWIAHUIIMHU CE3WIapiM Japakaja OIIMPWIMIIMHUA Tanad Kuiiaau.
bynnan tamkapu, ABUrareuiap TEKaMIIMIUTHHM OIIM-PUIITa MHTWIHII yiap/a,
aKcapusT XO0J/a, CYIOJNTHPWITaH EHUIFM apajaliMacuHU HIJIaTHINra Maxoyp
kunaau. CyronTupuiarad EHUIFU apajaliMacuHU UIIOHWIN PaBUIIAA YT OJAUPHUIIT
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Y4yH YT OJIIMPUII I[IAMUHUHT SJIEKTPOAJIApU Opacujard THPKUIIHU KaTTa-
JAIITUPUII, SbHU YYKYH Y3YHJIUTMHM Ba KyBBaTHMHHM OIIMPHUII Kepak Oymaau.
XO03Wpru 3aMOH JBUTATEIUIapuaa YT OJJUPHUII [IAMUHUHT 3JIEKTPOJJIApU
opacuzaaru Tupkui 0,8-1,2 MM HM TamIkun Kuiaad. JleMak, IBUTaTENHHU TEKaMIU
WMOUTAIIMHY TabMMHJIAII YYYH XaM HMKKWIAMYM KyWIaHUII KUAMATHUHU OIIMPHILI

34pyp.

[yngait kuauO, aWgaHWII YacTOTaCHM Ba THUPKHUII Japakacu KaTTa OYJraH,
TeXKAMJIM MIUIARAUTAH XO3UPrd 3aMOH JBUraTeJUlapura YypHaTUJIaIWraHn YT
OJITUPUII CUTEMACHTa aH4a IOKOPH Tanabyap Kymiaau. XycycaH:

- HWKKWJIaAMYU KYYJIaHHWII KHﬁMaTHHH OIIMPHUII Oomian 6I/IpFa HINOHYJIMNIINK
AapaXaCMHU Ba XU3MAT MyAJaTHUHHA KS'/TapI/IH_I;

- VUKYHJIM Pa3psijl SHEPTUACUHUHT KUHMaTH, IBUTATETHUHT XaMMa pexuMiiapuia
SHUWIFM apajalliMacCuHU WIIOHWIM VT OJIUPHUIN YUYH €Tapiu OVIUIIM Kepak
(15...50 m/I>x Ba yHJIaH OPTHUK);

- TYpJIM XWJI SKCIUTyaTalus mapout-iapuaa (YT OJIUpUIL MaMIapUHUHT UIioc-
JAHUIIH, aTpod MYXHUT XapO-paTUHUHT Y3TapuIIM, TOK MaHOAu KyWIaHUIIWHUHT
KaMain0-opTHILM Ba X0Ka30) 0apKapop YUKYH XOCHJI OVIMIINHU TabMUHIIAILL

- XaMMa 3JICMCHTJIAP KaTTa MCXAdHUK HOKJIaMaJIap TabCUPHUIA 6ap1<apop
HIJIaIIMHKU TabMHWHIIAII.

KonTtakTnu (kmaccuk) YT OJNIUPHUII CHUCTEMacu IOKOpujard Tajadmapra Ky
KUxaTUaaH kaBoO Oepa onmaiian. UyHKW, yHAQa UKKWJIAMYU Ky4WwIaHUIITHU
OLUMPHUIITHUHT aMaJiJia AroHa WyNH-y3WIMII TOKU [, KUMMATHHU OLUMPHIIIND.
AmMMo y3unuil TOKUHUHT 4,0-4,5 A nan

OpPTUIIM, Y3rWY KOHTAKTJIapH KyHHUIINra Ba Te3/a UIIaH YMKHUILINUTa OJIU0 Kelau.
3aMOHaBHM JBUrareiapAaa YT OJJUPHUIN Ka-PaEHUHUHT HWIIOHYWIMIUTUHU
OLIMPHINI Tanabu SHTU TypAard YT OJAMPUII THU3UMIIAPUHM SPATHIMILNUTA OJIUO
KEJLIU.

KOHTAKT-TPAH3MCTOPJIH YT OJAMPHII TH3MMHU. VT OJIMPHUII CHCTEMACH aBXK
OJIIUPAIUTaH MKKWIAMUYM KyYJaHUIIHU OLUIMPHIN WYijnapuaan Oupu, Oupiamuu
TOK 3aH)KMPHU Y3WII Yy4yH OOIIKAPYBYM KaJIUT BasupacuHU OakapyBuM SPUM
yTKazrud acOo0yiapuHu  unuiaTHILAUp. KOHTAKT-TpaH3UCTOPIAM YT OJAUPHUIL
TU3UMH, SIPUM YTKa3ru-ujap UILIATWIraH OUPUHYM CHCTEMAalIap KaTOpUTa KUpPaJu.
VYHuHr ymymuii cxemacu 46-pacMla KeJITHpWiraH. Y3rud KoHTaktiapu K
tpan3ucrop VT HuHr 6a3a 3aHwxupura, yT
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OJIIUPHUII FaJITATMHUHT (YOF)
OoupraamMuu qyJIFaMH aca
TPAH3UCTOPHUHT SMMUTEP-KOJUICKTOP

3aHKHUpHUIra YyJIaHTI'aH. TpaHBI/IC-TOpHI/I

IOKOPM KYWIAHHUII TabCUPHUIAH CakK-
Jalll y4yH KOHTAKT-TPaH3UCTOPJIU YT
OJIIU-PUIL cucreMajiapuia yT
OJIIUPUILl ~ FaJITark  TpaHchopmaTop
cxemacu Oyiuya, SIbHM YyJFamiiapu

Oup-OupuaaH Tyna axpajiraH XoJijaa

ypaHaI[I/I.KOHTaKTJII/I S’/T OJIUPUILL 46-paCM. KOHTaKT-TpaH?)I/ICTOpJII/I yT
CUCTEMACHUra TPAH3UCTOP YJIAHUIIU, ONIUPUII TH3UMUHHHT  yMYyMHH
KOH-TaKTJIapHUHI HIIUIAII IIapOUTUHU cxemacu

SHIWI-JIALITUPAAN, YyHKH Oy XoJsja

KOHTaKT-JIapJlaH  KhiiMaTh  Karra

oynmaran  ( ~1,0 A raua)

TPaH3UCTOPHU OOIIKApUII TOKU I

YO, OupiIaMyu 3aHXHUP TOKH 5ca

TpaH3HC-

TOPHUHI 3MUTTEP-KOJUIEKTOP YTHUIL XOMMIAaH yTaau. bupimamuu Tok 3aHKupura
aKkKyMynaTop Garapesicn AB, yT onampum kamumn YOK Ba KymIMMYa KapIIHIHK
R, ynaHran. YT ONJMPUII KaluTH YJIaHMO Ba y3rMY KOHTAKTIApH TYTAIITaH/a,
tpan3uctop VT HUHT 6a3acu sMuTTEepra HucOaTaH MaHQUIl MOTEHIMaNra »sra
Oynaaun. by Xonga, TPaH3UCTOPHUHT SMHUTTEP-KOJUIEKTOP YTHUII >KOMUHUHT
KApUIWINTK 3HT KMYMK Kuiimatra sra Oymanu (~ 0,15 Owm).Y3ruu xoHTakT/Iapu
y3WIraH/ia, TpaH3UuCTOp 0a3a TOKMHMHT 3aHKUPH XaM y3WIaJlu, HaTHKaja, 6a3a Ba
AMUTTEP MOTEHIUAIIIAP alpMacHu HOJTa TEHT OYiIu0 Koiaau, SMUTTEP-KOJIEKTOP
YTUII JKOMMHHUHI KAapIIWIMIM KECKHUH OpTalid Ba TPAH3UCTOp ENUIIAJHN.
TpaH3UCTOPHUHT ENUIUIIM YT OJAMPUII FANTArMHUHT OWpJiaM4M YyJraMuiaH
yraérran TOK [; 3aHKUPUHUHT Y3WIMIIWra oJu0 Kenaau Ba Oy, UKKWIaM4d
YyyJIFamMza FOKOPU Ky4JaHUII UHAYKIUSJIAHUIIMHA TAbMUAHIIANIN.

bupnamuu 3aHXKUp TOKH [; y3rud KOHTAKTIApUJIaH dMac, 0ajJKu TPaH3UCTOPHHUHT
OMUTTEP-KOJUIEKTOP YTHILI KOMU OPKAIM YTraHJIWIM Ba €Tapiid Japaxaja Karra
KyBBaTJIM TPAH3UCTOPJIAp KYJUIAHWINIINA Y3WIUII TOKK [, KuiMatuHu 7-8 A raya
OLLIMPUII UMKOHUHU Oepau. by aca, ¥3 HaBOaTtuaa, MKKWIaMun Kywianuil Us,,,, HU
25000-30000 B raua xyrapwnuimura onu0 kemau. Ilynmait kwimb, KOHTaKT-
TPAH3UCTOPIN YT OJAUPHUII CUCTEMACHIA MKKWIAMYM KYWIAHUII KUAMATH Y3TU4

179



KOHTAKTJIApDH YHJIAMJIMJIMTH OWJaH dYeKIaHMacaaH, Oalkd TPaH3UCTOPHHUHT
TaBcu(pHOMAacH OusaH OeNruIaHaIu.

KoHTaktinu yT ongupuil cucreMacu TapKuOUra TpaH3UCTOp KUPUTUIIUIIH, Oy
cuctemara xoc Oynran Oapya KaMUWJIMKIAapHU Oaprapad KWW UMKOHUSTUHU
Oepmaiiqu. XycycaH, Kyn UWIMHIPIU  JBUTaTEIUIapa alJIaHUILIIAp
YaCTOTACMHUHI KaTTa KUWMaTIapula Yy3ru4 NUIIAHMYaCUHUHT  JUPPUJIALI
xoaucacu pyi Oepud, Oy Oup 1uki (SbHU OMp YUYKYH XOCWJI OVIMII  y4yH
aXpaTWiIraH BakKT) J1aBOMHJIAa KOHTAKTIAPHHU KYN MapTa y3WIHO-TyTallMIIWra
onu6 kenanu. Hatwxkana, Oup yukyH YpHuUra KyBBaTH aHua KaM Oyiran Oup Heua
YUKYH XOCHJI O¥ynaau, YT ONJUPUIIHM WIrapuiaTUIl OypyardiHUHT OeNruiIaHraH
KuiiMaTu y3rapu0 Ketaau, YT OJIUPUILI UIIOHWIA aMaira omupuiaManan. bynnan
TalIKapy y3TM4 KOHTAKTJIIAPUHUHT €HWIMILIN, OKCUJIAHUIIN Ba U(BIOCTIAHUIIN YT
OJIIMPUII CUCTEMACUHUHI MIIOHWIMJIMK JapakacuHu nacaitupanu. Konrakriap
OKCUJ-TTAHUIIHN, WU(IIOCIAHMIIKA Ba MOWIAHMO KOJMILIM, YJIAPHUHT  KOHTAKT
KApUIWINTK OUIMO KETUIIUTa Ba TPAH3UCTOPHU OOUIKApUII TOKU [; KUHMATUHU
KaMaiinb kerumura oiaud Kenaau. by TpaH3MCTOPHH OYMIIMACIUK Ba YT OJAMPHUIIT
CUCTEMACUHU MIUIAMACIUK XOJ-JIApUHU BYKyara kentupaau. Mmmatum paBpuaa
KYIlIMM4Ya MEXHAT Ba BakT capd Kuiuo,

MyHTa3aM paBHILJA, Y3TMY KOHTAaKTJAPUHUHT TyTalMO Typull OypyaruHu
pocTiad TypuIll 3XTUEKU XaM KOHTAKT-TPAH3UCTOPJIUA YT OJAUPUIT TUZUMHUHHHT
KaMYWINKIapura Kupaiau.

Konrakrcus-rpansucropaun yT oagupumn  Tu3uMH. OXHUpPra  BakTaa
aBToMOOMIUIapAa ToOopa KEHI TaTOMK TOMa€TraH KOHTAaKTCHU3-TPAH3UCTOPIH YT
OJIIMPUII CUCTEMANIapH IOKOPUAA KENTUPUITaH KaMUWINKIapaAaH Xonuaup. by ¥t
OJIMPUII CHCTEMalapuaard acoCHid SHTWIMK - Y3TH4 KOHTaKTJIApHUHUHT
HyKmruanp. YHUHT Ba3udacuHU KOHTAKTCHU3 AaTdukiap Oaxapamu. KoHTakTcus-
TPAH3UCTOPIU YT OJNIUPHIN THU3UMIApU OUp-OMpPUIAaH acocaH NaTYMKIAPHUHT
TypH Ba TY3WIUIIN OWiaH (hapKiaHaIu.
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47-paCM. MaFHI/ITOBHCKTp HATYUKIIN KOHTAKTCU3-TPAH3UCTOPIIN yT oJI A puruII
TU3UMU.

a) ymymuil cxemacu; 0) gatuuk Kywianuimu U HM, Typiu aijlaHUILIAp
COHMJIa TOMMUN MarHUTHUHI Oypanuil Oypuard o Tra OOFJIMKIWTH; N
Ba N - TUP-CAKIM BAJHUHI MHMHMMAaJ Ba MaKCHMal alaHUILIAp
yactotacu; Us, - TpaH-3UCTOp TYJa OUWJIMIIM Y4yH 3apyp Oyiran
JATYUK Ky4YJAHUILIH.

Maruaurtosnektp gaTuuk (47-pacMm) y3rud-TakCUMIJIaruy BajiMra YpHaTWITaH
gouMuii maruut 1 Ba ¥3akra ypairaH cratop uyiaramu 2 naH uOopar. Joumuit
MAarHuT aWJIaHTaHJa YHUHI MarHuT ManJOHM TabCUPULA CTATOpP 4YyJIFraMUaa
y3rapyBuad JIOK uHayKnusinaHaau.

Hatuuk kyurnanumm U wmycbar Oynranga Ba kuitmatu Upg, Ta eTranua
TPAH3UCTOPHHU OOIIKAPHUII TOKU XOCUJ OYNanu Ba 'y KyWHIaru 3aHwxup Oyinda
yramu: YOF HUHT GUpIaMuM dyiaFraMd — TPAH3UCTOPHHMHT 0a3a-5MHTTEp YTHII
KOWM —JaTuuk yyiaramu. Tpansucrop VT oudwiaam Ba aKKyMyJsiTOp
GaTapescuman YT ommupum Fantaruamar (YOF) Gupnamum uymramm Xamaa
TPaH3UCTOPHUHT KOJUIEKTOP-AIMUTTEP YTHUII XKOWM OpKajau Oupiamyu Tok [; yTa
Oouuvtaiinu. Jlatuuk kyunaHuimu maHuil Oynranga TpaH3ucTop Enuiagu, YT
OJITUPHUILl FANTAarMHUHT OUpJIaMyYd YyJIFaMHJIaH YTaéTraH TOK 3aHXUPHU Y3WUJIaau
Ba MKKWJIAM4YM YyJ-FamJia IOKOpU KywlaHuml uHaykuusuianagu. lynnai kunuo,
JaTYUK MarHuTH Oup ainanrannaa vynram 2 ga DFOK nunr 6urra mycOar Ba Outra
MaH(}Ul UMITyJIbcH MaBxKy/ OYJlau Ba HaTHUXKajaa TPAH3UCTOp OUp mMapTa OUmIHO,
Oup MapTa €nuiaau, SbHUA YT OJAUPUII FaJNTaruaa IOKOPU KYWIAHUIIHUHT OUp
UMITyJIbCH Xocui Oynanu. Kyn munusHapnu gBurarensiap yu4yH JaTYUKHUHT KYQT
MarHuT KyTOJjap COHHM, IWIMHAPJIAP COHHWIa TEHT OYyiuimu kepak. 48- pacmuaa 4
UWJUHAPIA JBUrareiap y4yH MYJDKaJUIAHTAH MAarHATOAJIEKTP JAaTYUKHUHT
CXeMacu KEATUPWIraH.  MAarHuTOodJIeKTp JaTYMK MIUIAIIAHUHT y3Ura Xoc
TOMOHJIapUAAaH OupH, cTaTop uyiaramuga xocus Oymaauran DHOK ammurtynacu
JOUMHUN MarHuTHU, SIbHU THPCAKIM BaJlHUHI AiVIa-HUILIAP YacTOTacura
OOFUKIUTUAUp. AMnanunuiap yacrotacu optumu Owian DHOK ammnurtymacu
xam optanu (47-pacMm, 0). by aca TpaH3ucTOp OUMIMINM Ba Enuiumy ( o, Ba O
Oypuakiap) Ba AeMak YT OJAUPHUII JaKUKACH Y3rapuIlInra oiud Kejiaau.

AWNaHUII YacTOTacH Ba IOKJIAMaHUHT YT OJIIUPUIIHU WITapujaaTUIN Oypuarura
TabCUPU KOHTAKTCHU3-TPAH3UCTOPJIM YT OJIMPHUIN THU3UMIIApHUIIA XaM MapKas3jaH
KO4YMa Ba BaKyyM pocTiaruuiap épaamuaa XxucoOra oJIMHaIu.
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MaI‘HI/ITOC-)JIeKTp HaTYUKIIAPp QaBXK OJIAUpaauTraH JEEY:

o T B
OIOK kuiiMaTu Xylna KWYUK Ba y TPAH3UCTOPHU Sy >
. [T
o o e IS TR L
OYMII Yy4YyH eTapiau Oynmarannuru Tydaniau VoL i
KOHTAKTCHU3 YT OJIIMPHUII CUCTEMAJIAPUHUHT aMaJIni Ref'ﬂ-; -
cxemajnapuaa Mmaxcyc, Oup Heya OOCKUYIU '
KYy4auTUpPrUwiIap Ky UIaHUJIAIH. 48-pacm.
MarsurosJexTp
KoHtakTcn3  yT  ongupuin  cUcTeMaliapuja JATYUK CXEMACH.

MAaravuToO-3JICKTPp AdaTYUKIApAdH TallKapu OKOpHU 1 - Mar"ur 2 -
>

qacTOTaJIu re’eparop, (1)OTO-3JICKTp, cTaTop 3 - qyIFaM
>
HpHMyTKaBFI/I‘{HH Ba 6oun<a Typdaaru ngaTdukiaap

KYJUJIAHUIIU MYMKUH.

FOxopu uacrotanu reneparop-maruukiapaa (49-
pacM) OOIIKapyBYM CHUTHall FOKOPH YacTOTalIu
KyWIaHUIIHU Y3rapTUpuil  Wynu OuiaH XOCHI
KwinHaau. ['eneparop 1

unuiad YMKKaH KywIaHWIl TpaHCPOpMATOPHUHT OupiiaMud dYyiaramMu 2 ra
y3atuiaad. TpaHcOpMATOPHUHT MKKWJIAMYHU 4yJiFaMH 3 1@ XOCWJ OYiaauran
Ky4WwIaHUIl OupJiaM4d Ba UKKWIAMYM YyJIFaM Y3aKjiapd Opacujard XaBo THUPKHU
IIUHAHT MarHuT Kapuwmrura OofiauK. by MarHuT Kapuiuwiauk JBUTATEb
IUAJUHIPIAp COHUTAa TEHT TEIIMKJIapra sra Oyiran mymar poTtop &paaMuja
JaBpui paBuiiia Y3raptupmwinbd Typaau. Tpanchopmarop

=
=N
oy 1=
[ I it |
';k'\'::.a.-":--"-l-':} Qlwyf
e I::-\___ ___-::.._F__'-..
'
49-pacm. HOxkopu wyacrotanu 50-pacm. @OTO-3NEKTP
reHepaTop-JaTYMKHUHT JATYUKHUHT YMYMUH CXeMacH.

YMYMHUU CXeMacu
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y3aKjaapu opacura poTop TEIIMKIApU TYFPU KEAraHJa, XaBO  TUPKUIIMHUHT
MarHuT KapIIWJIWTHA SHT KaTTa Ba aKCHMHYa Yy3akjiap opacd poTOp TaHAcU OujaH
OepkuTWITaHAa OdHI KWYMK KukMatra odra Oymagu. TpancopmatopHUHT
WMKKWAJIAMUYd 4YyJIFamMujia XOCWI OYlaauraH KydJaHMII XaM [IyHTa MOC PaBHIIA
y3rapaiu.

®doroanektp natuuk (50-pacM) SHr yMymuil KypuHua €pyrivk MaHOau,
Japyajapu LWIMHApJIAp COHMra TEeHT OYynraH aijaHyBuM Jamnmnak Ba EpYFIIMK
CE3yBYM AJIEMEHTAaH uoopaT Oynaau. ¥Y3ruu-rakCumiiarud Bajura MaxkaMJaHTaH
Jannak aWnaHranjga €pyriuk manOau 1 JaH YMKKaH Hyp Janmak Jap4yacujian
yT1O, EpyFJIUK Ce3yBUM AJIEMEHT 2 ra TylIraHjaa, yHAa y3rapyByaH Ky4JaHUII
xocun 6ynamu. Epyriuk cesyBum snemenT cudaruaa Gporoanos, GoToTpaH3KUCTOP,
€xku (HOTO3EMEHT MIUIATUIUIIN MYMKUH. DOTORNEKTP NAaTYUMKIAPHU KYJJIAHUIIU
BUOpanusara yujaMian, Yy30K MyZJaT JaBOMHJA MIUIOBYM TOK MaHOAW MYKJIUTU
Owian 4yeknaHuO kenraH. Oxupru Bakraa, Oy Makcanna, Y3uaaH  EpYFIHK
YUKAPYBYU AUOUIAP UIUIATHIMIIN (POTORNEKTP AATUMKIAPHU KEHT TATOUK KWJIHII
MMKOHHWHHU SPaTMOK/A.

MUKpO3JIEKTPOHUKAHUHT PUBOXIAHUIIM Ty(Qaliu KOHTAKTCU3 YT OJIUPHIL
cuctemManapuga Xoml d(@exTtura acociaHraH SPUMYTKA3TUWIA JaTYUKIIAP
unuiatuiaa OomuiaHav. XoJUI  DJIEMEHTH TepMaHui, KpeMHHl Ba Oolka
SPUMYTKa3ruunapaan Taiépnanran ronka (h = 10* + 10° m ) Typr smexrpommu
ractTuHagan uoopar (51-pacm). Arap OyHail racTiHagaH TOK [ YTUIIM OuaH
OWp BakTAa yHra, MarHUT MHAYKLIMS BEKTOpUM B, TIUIaCTHHA TEKUCIUTHra THUK
WYHAJITraH MAarHUuT MaiJIOHU TabCUP KWJICA, YHUHI TOK WyHaJIuIIWra Inapajell
oynran kuppanapuaa Xowt DHOK E, xocun 6ynaau

E. = kJAB'h

by epna, k. - nnactuna matepuanura 60rIuK 0yiaran Xosmn JouMuiicy; A -
TUTACTHHA KAJTHHIIUTH.

Xonn aNeMeHTHAa XOCWI OYylaauraH CUrHal KyJa XaM KHYUK KhiiMaTra sra
O0ynub, y Tok MaHOau KywIlaHUIIUTa Ba Temmeparypara Oofnuk. IyHUHT yuyH
Xomn paruurn (52 -pacm) Xoil 3JIEMEHTH 3 JaH Tallkapu KydauTuprud 4,
CUTHAJIHU HIaKJUTAaHTUPYBYH OJIOK

(xommapartop) 5, 6apkapopyiUK OJIOKU 7, YUKHII TPAH3UCTOPU 6 HU ¥3 TapkuOura
oJiIraH MUKpocxemaaaH mbopar. Maruutr MaigoHu gouMuil MarHuT 1 épaamuaa

183



XOCHJI KUJIMHHO, Y3rH4-TaKCUMJIarud BajiuTa YpHATHITaH Ba Maxcyc Aapdanapra
sra OyiraH poTtop 2 MarHut

Ky4 YM3UKJIApUHU JaMmOa-7aM y3MIl Y4YyH Xu3Mar Kuiaau. Potop aitnanuo,
Japyanapy

S51-pacm. SpumyTKazruwin 52-pacm. X0l I1aTYUTH
JATYMKHUHT UIUTALI IPUHLIUITA

JOUMUI MarHuT TYFPUCHUra KelraHAa, MarHUT Ky4 YU3HKIapu XOJUI JIEMEHTH 3
103aCMHU KecuO yTaau Ba YHMHI 4MKuIl snekrpanapuaa DFOK xocun Oymanw.
Kyuaiituprua 4 na Kxy4alTUpWIraH Ba KOMIAparop S5 [Aa KEpakiId IIAKIra
KEJITUPUWJITAaH CUTHAJI, YUKUII TPAH3UCTOpH 6 HUHI Oa3acura y3aTWiIaaud Ba YHU
ouagu. Kelmnru nakukaga poTrop 2 HHMHI THUINYacH JOMMHUN MarHut KyTOU
Kapuiucura Tyrpu Oynaaum Ba MarHUT Kyd YU3UKJIApU WYIUHU TYcaau, SbHU
yinapHu y3aau. Hatmkama, Xomn DOFHOK #Hykomaaum Ba YUKW TPaH3UCTOpPU 6
énwnanu. JaTyuk cuUrHamura TOK MaHOaW Ky4WJIAHUIIMHUHT OLIMO-KaMaluilyd Ba
TeMIiepaTypa y3rapuilyd TabCUPUHU UCTUCHO KUJIUII YYyH cxemara OapKapOopiuk
0JI0KM 7 ynaHTaH.

DHeprus ABUTaTeNb UAJIUHAPIAPUTra MEXaHUK yCyl OWIaH TaKCUMJIaHUIIH, YT
OJIMIITHU WJTapUjIaTUIl OypyarMHM MEXaHUK pPOCTIardYIapUHUHT HYKCOHJIApH,
TUPCAKJIM BajJaH TaKCUMJIAru4 Bajiuraya OyiaraH MeXaHuk y3atManap Tydaitnu ¥t
OJIIMpUII JAKMKACHHHM aHUKJAIIJArd XaTOJHUKIAp KOHTAaKTCU3 VT OJIIAPHUII
CUCTEMAJIAPUHUHT aCOCUM KaMUMIMKIapu XUCOOIaHAH.
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V3JI9YaBTo aBTOMOGWJLIADHHMHT §T OJJIMPHII TH3MMJApH. Y3J[DVaBTo
Kymma KopxoHacuHUHr Tuko, Jlamac pycymian aBToMoOWUIapuja — Xam
KOHTaKTCHU3-TPAaH3UCTOPIH YT OJIAMPUII TU3UMHU KYyiaHraH(53-pacm) 6ynub, yHaa
MarHUTJIM-3JIEKTP JAaTYUK YpHATWIraH. Takcumilarud Bajura YpHaTWIraH AaT4UK
potopu 10 aiinanranga, WHAYKTUB KaOyn kwimm uyiaramu 8 aa DIOK xocun
Oynaaum Ba y TpaH3UCTOp KoMMyTaTopu 9 ra ysatwnagu. Tuko Ba [lamac
ABTOMOOWJUIAPUHUHT YT OJUPHILI TU3UMHAA MYIAT Y3aKid, MarHUTYTKa3ruura
sra OyiraH €nuK TypJard YT OJIIUPHII FAITAKIAPU UIUIATUIITaH.
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53-pacm. Tuko, Jlamac pycymin aBTOMOOWJITIAPHUHT YT OJAUPUIN TUSUMUHUHT
YMYMHM CXeMacu

l-akkymymnsTop, 2-0om —cakjarud, 3-VOK, 4-caxmarmu, 5-YOF, 6-
TaKCUMJIaru4, 7-Tak-CUMJarud poTopH, 8-kaOysnl KWwiMil 4YyinFamu, 9-
TpaH3UCTOp KoMmyTtaTtopu, l10-maTtuumk po-topu, 11-Bakyym-poctnaruu, 12-
MapkazgaH Kouma pocmiarud, 13-yT oiaupuil mamiapu.
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54-pacm. Tuxko, Jlamac pycymuaaru aBTOMOOUIIIAPH YT OJAUPHUIILL
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TU3UMHWHHUHI UIJIAIIHN.

Vr OJITUPHUIL TU3UMU Kylhujaruda unuiaau(54-pacm). JIBurarens uira Tymuo,
MarHuTJIM-3JIEKTP JAaTYUK POTOPH aillaHa OonwiaraHaa KaOysi KWIMII FaiTaruja
y3rapyBuaH TOK MHAYKUUSJIAHAINA, YHUHT «1+» KHCMU Tabcupuaa Tpansuctop VT
na 0a3a TOKM BYXKYJATa KeJaau Ba y OUWJIMO, YT OJNJAUPHUII FANTarMHUHT OUpIIaMyun
yyJgramMuaaH TokK Yyra Oouwtaiinu. Kelunrun pakukana KaOyn —Fadraruja
MHIAYKLIMSUIAHTaH Y3rapyBUd TOKHHMHI «-» KUCMH Tabcupuaa TpaHzuctop VT
énwiand Ba OWpiIaMyM  TOK 3amKUpUHM y3aau. Hatwxkana, YT ongupuin
FaJITarujia Xocui OYiaraH MarHUT MalJIOH KaTTa TE€3JIUK OWIaH WyKoja Oommaiau
Ba YT OJIWpPUII FaNTarMHUHI MKKWIAMYM 4YyJlfaMuJa OKOPU Ky4JaHMII
uHaykusiianaau. Tuko, Jlamac aBToMoOmiapuaa YT OJJUPUIIHA WITapUIIaTUII
Oypuaru JBUTATENHM aWJIaHUILIAD YacTOTAaCM Ba IOKJIaMmara Kypa aBTOMAaTHK
Tap3la pocTiaml MapKa3gaH KouMa XaMJla BakKyyM pocCTiaruwiap €paaMuiaa
amajira omupwiaad. by MexaHu3MIapHU TY3WIUIIM Ba HUIUIAIl TapTUOOTH
oKopuaru oynumiiapaa 6aradceun EpuTHITaH.

Haszopam casonnapu:

1. 3aMoHaBUI OCH3WHIIU ABUTATCIUIAPHUHT YT OJIMPUII TH3UMUTA KaHak
tanabnap Kyiunaau?

2. KoHTaKT-TpaH3UCTOPIM YT OJUPHII TUSUMUHUHT HIIJIAITMHN TYITYHTHPHUHT

3. KoHTaKT-TpaH3uCTOPIIH YT OJAUPHUII TUZUMHIA CTAOUIUTPOH Ba UMITYJIBC
TpaHCHOPMATOPUHHUHT Bazu(aCHHH TYITYHTHUPUHT

4. KoHTaKTCU3-TpaH3UCTOPIIH (TYJIa JICKTPOH) YT OJIUPHUIIT TH3SUMUHUHT
UIUTAIIAHA TYITYHTAPHHT

5. KOHTaKTCU3-TPpaH3UCTOPIIN YT OJIIUPHIIT TH3UMHUIA KaHIal JaTIUKIIap
WIJIATAIA A ?

6. XOJUT 3JICMEHTH Ba JTATYUTHHU UILIAITHHA TYITYHTHPUHT
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7. ¥3J19Vasto asromobmmapunusr (TUKO, JAMAC) ¥t ongupuii
TU3UMJIAPUHU U30XJIaHT

Maspy3a Ne 13

Masbpy3a MaB3ycH: YT OJIUPHII TH3MMHU(TaBOMH).

Masbpy3sa pexacu:

Pakamim Ba MUKpPOIIPOLIECCOPIIM YT OJIUPHUIL TUZUMIIAPH.

VT oAUpHII MaMIAPUHUHT Ba3u(bacy Ba ABUTATEIIa UILIAII [IAPOUTIAPH
VT ONAHpHII MAMIAPUHUHT TY3UINIIH

VT oAHpHII AMIAPUHUHT UCCUKIHK TABCH(HOMACH Ba OeIrMIaHHIIN
VY3JI9VYaBTo BaToMoOUIIIapura YpHaTUITaH IaMJIApHUHT Y3UTa X0C
TOMOHJIApH

A S

Tasinu cy3 Ba mOopaJsap: aHalor-pakamyid Y3rapTKu4, JOUMHUN XOTHpa
KypUiIMacH, MHKPOIPOLECCOp, JJIEKTPOH  OomiKapuil  OJOKH, 3JIEKTPOH
KOMMYTAaTOp, YT OJIAMPHUIL IIAMU, U30JIITOP, MAapKa3uil Ba €H BJIEKTPOJ, METall
KOOMK, AJIEKTPOJIap OpacuJard TUPKHUIL, IaMJIAPHUHT UCCUKJIMK TaBCU(HOMACH,
Y3U-Y3UHU TO3ajall TEeMIIEpaTypacd, YYFJIAHMII COHH, «HUCCHUK» IIaM, «COBYK)»
11aM, YyFJaH YT OJIMHUILINA

Pakamiim Ba MUKpONpoueccopId yT OJAMPHII TH3UMJIAPU. DJIEKTPOHUKA Ba
allHUKCa MMKPOAIJIEKTPOHHMKA T€3 Ba M3YWI PUBOXIAHUIIN Ty(ailiv, MeXaHUK
OomkapyB Mociamanapy (Mapkas3iaH KOuMa Ba BaKyyM pocTiaruwiap) Oyiamara,
Ba JIeMaK, yjapra XOC KaMYMJIMKJIapAaH XOJM OYiaraH SHru YT OJAUPHUIIT
cucremanapu spartuiMokaa. by cucremamap, YT OJHIIHM MWIrapuiaTUILI
OypyarMHMHI JIEKTPOH pOCTIAll cUcTeMajapu 1e0 atanud, ynapaa YT oiIupuIl
JaKUKAaCUHU Oenruiamija JBUTaTeIHUHI alJaHMIUIAp YacTOTaCH Ba IOKJIaMacu
Owian Oupra ¢EHMII Kapa€HMra OKUAJUA TabCUp KypcaTyBUM OUp KaTop
KyIIMM4a OMWIIap XaM XHUcoOTa OJMHaAud Ba VT OJIUPHUIIHM WITapUIATHII
Oypuaru, Y3UHUHI SHT MaH(paaTIM KuiMaTura sKUHJIalIThUpuiaav. byHpaaii
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TU3MMJIapAaH aMajjaa TaTOMK KWJIMHTaHIapu cudaTuaa aHaJIOTIM Ba pakaMiIM YT
OJITUPHII CUCTEMAJAPUHU KEATHPUIT MYMKHH. AHAJIOIIM CHUCTEMa 3JICKTPOH
OOIIKAPHUII CUCTEMAaJJAPUHUHT TYHFHY aBJIOJIapyura MaHcyo OYiau0, ymap sKuaaui
KaMYIIMKJIapra 3ra OYaraniauru cababmu aespiu TaTOMK TonMmanau. Pakamiu yt
OJITUPHIN CHCTEMAJIapU VT OJIIUPHIN >KapaéHWHU OOIIKapHIIa aH4Ya KaTTa
UMKOHHUSATTa 3ra OYnuO, yiapja ABUTATCIHUHT KyHUIard mapaMeTpiapu xucoOra
OJIMHAJW:  JBUTATCIIHUHI aWJIaHWUIIUIAp YacTOTacH Ba IOKJIAMacH, COBUTYBYH

CYIOKJIUK XapopaTu, ApOCCCiIb TS?CI/IK"IaCI/IHI/IHI‘ XO0JIaTH Ba X0Ka30.

—_——————
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55-pacm. Pakamun y1
OJITUPHII TU3HMUHUHT
OJIOK-CXEMACH

56-pacm. YT oJaupuIIHU
WIrapuiaTuil OypyarvuHu JBUTATENb
alllaHUILIap YacTO-TacH Ba

IOKJIaMacura OOFJIMKIINTH
1 - roxnmama 100%; 2 - roximama 0%

Pakammu YT onnupuin cuCTEeMacHHHUHT OJOK-CXeMacH S5-pacMia KeITHPWITaH.
JIBuraTenab TUPCAKIM BaJlura MaxKaMJIaHTaH JIANMAKHUHT aiiaHacu Oyinmald Owup
XiJ1 Maco(dana KoHIamTHPWITal TAIUIapu Oop. Jlanmak aiinaHWIIM HATHKAcHA
AJIEKTpoMarHuT AaTdauk 1 tupcakau BamHuHr FOUH ra HucOaTan Oyaran XoJaTHHU
OCJITUIIOBYM MMIYJIbCIIAp WILIA0 YMKaau. byHIaH Tamikapu Janmakaa sHa OuTTa
KYIIIUMYa THII YpHATHITaH OYJIuO, YHUHT TahCUPHA SJICKTPOMATHUT JATYHK 2
na mopmenan FOYH ra erran xonatu aHWKiIaHaaW. JIBUratens rOKIamMacu
KHPUTHUII KOJUICKTOpUTA YpHATHUITaH aOCOIMIOT OOCHM (CHMpAaKIIaHMIN) JAaTYHTH 3
¢paMuia aHWKJIAHAAW. DyHJIaH TalmlKapW JBUTATCIHUHT TaaIyKJIW >KOMIapura
COBUTYBUHM CYIOKJIHMK XapOpaTHHH,

JICTOHAIUS  JapaKaCuHHU, JIPOCCENh

TYCUKYaCHHUHT XOJIATMHU Ba CHUII »apaéHHUra TabCHP KypcaTyBYM  OOIIKa

MmapamMeCTpjJdapHU dHUKJIOBYUN JATUUKIIAP 4 j’praTI/mam/I.

JlaTuuMkapaaH KejlraH CUrHajuiap MabIyMOTIApHU HILIA0 YMKUII KypUIMACH
6 ra y3aTWIMIIKMIAH OJJWH aHaJor-pakaMmiyid y3rapTKud S5 €paaMujaa pakamiap
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makiaura keatupuinaau. Jloumuii 3cnabd KOJMuI MocjaMacu 7 MILIA0 YUKHII
KypWiIMacu 6 HUHT acOCUi KUCMU OYIMO, YHUHT XOTUpACHUTra JABUTATENAa MaBXKY/]
Oynumu MyMmMKuH Oynran Oapya mapoumiapra TYFpU KelaJural YT OJJIUPHUIIHU
WITapuwiaThIll OypyarMHUHT SHT MaH(aaTiu KUMMaTiapu pakamjap I[IaKiInjaa
KUPUTWITaH. TUPCAKIIA BAJIHUHT AMIAHUII-JIAP YaCTOTACH, IBUTATENIb FOKJIaMacu
Ba OOIIKa MapameTpiap TYFPUCHAArd MabIyMOTIap acocuja, UIuiad YMKHII
KypwiMacu AOMMMHA  3ciad KONMII MocjlamMacu 7 ra MypokaaT KWiaad Ba
JABUTATENJard MapxyJ OYJiraH mapouT Y4YyH TYFpU KeNaJuraH YT OJJAUPUIITHU
Wirapwiatuil OypyaruHu TaHjiaml (pakamJiapHU YKUIN) skapaéHu comaup Oymanu.
Tupcakiii BamTHUHT XOJATH YT OJNJUPHUINHA WITAPWIATUIL OypUYarduHUHT
XMCOOJIAHraH, ONTUMAal KUMMaTura TYFpu Keiranja uiuriad 4MKuil Kypuimacu 6
KOMMYTaTop 8 ra OOIIKapWIll CUTHAJIWHU y3aTaau. S6-pacMaa onauid (y3JIyKCcH3
YU3WK) Ba pakaMiIM (IUTPUX-MYHKTUP) YT OJNJIUPHUII CHUCTeMalapuia YT OJUIIHUA
WITapuiaThill OypyardHUHT JBUTATeNb ailllaHUIUIap YacTOTacH Ba IOKJIaMacura
OornmukIuru - kypcarunrad. by TaBcudHOManapian pakamiud YT  OJAUPHUIL
cucTteMacugaru YT OJJAMPUIIHU WIrapuiaTuil Oypuyard ojAuil cuctemaaarujiaH
KUAIUN papk Kuianbd, Mypakkad KOHYHUST OYiinya y3rapuiy KypuHuO TypuOTH.

SHru yT oNaMpUIl CUCTEMalapuHU spaTUIl MYHAIWIIWIATU JHI Karra HOTYK -
MHKPOIIPOLIECCOPIHN YT OJAUPUII CUCTEMACUHUHI MXTUPO KWJIMHHUILKA Ba aMmalijia
TaTOMK KWJIuHA OolulaHUUANpP. Mukponpouneccop - Oy KHYUK DIEKTPOH-
xpcoOann MamuHacu 0yiauo, y €épaamuaa YT OJJAUPUIIIHA OOMIKApUIl OuilaH Oup
Katopia JABUrareniaru Oomika Kym kapa€Hjlap XaMm Ha3opaT KWIMHAIA Ba
pocTinaHaau. MUKpOIPOLECCOPIN YT OJAUPHUILI TU3UTA MUCOJI TapuKacuaa Hekcus
ABTOMOOWJIMHHUHT VT OJIIUPUII TU3UMHUHU KEITUpUIl MYMKHH (57-pacm).by
aBToMOOWIUIapAa YT ONAUPUILHU WIATApUIATUIN Oypyaru 3JIEKTPOH OOIIKapHIIl
6510xku(2Bb), spHU MUKpoOMpoIEeCCOp BOCUTacuia

poctnanaau. by nBurarenaaru YT oJaAMpUIN JaKUKACUHHU OeNruiiaiiga MapkKasiaH
KOYMa Ba BaKyyM pOCTJarud Kkabu MeXaHuWK MociaMaliapra HucOaTaH aH4ya I0KOpHU
AHUKJIMKKA SPUIIUII, JBUTATCIIHU TEKAMKOPJIWTHUHU, KyBBAaTHHU OIIUPHUII Ba
YUKUHAM ~Ta3jgapJard 3axapid  MOJJIAPHUHT MHUKIOPUHU  KaMaWTHPHIII
MMKOHUSITUHH Oepaiu.

Vr OJIIUpPHIL JNaKuKacuHu Oenrwnamr yuyH OBb Kyimparm kypcaTkudiapHu
Ha30paT KWIAIu:

- TUPCAKIIM BaJTHUHT Oypasnuil Oypuaru;
- TUPCAKJIM BaJHUHT alJlaHUILUIAp 4aCTOTACH;

- ABUT'aTCJIHHUHI IOKJIaMaCI/I(KI/IpI/ITI/IH_I KOJUJICKTOpHUAAru CHﬁpaKHaHHm OpKaJII/I);
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- ABUT'aTCIIHUHI COBYTHII TU3UMHUIATI'H CYIOKIINK XapOpaTHu.
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57-pacm. Hekcust pycymugaru aBTOMOOMILIApHU YT OJITUPHUIIT

TU3UMHWHHUHT YMYMI/Iﬁ CXEMacu.

VT onmumpumm mamaapuHMHr Basudacu Ba JBHTATeNIa  MILIAIN
IIAPOMTIAPH. YT OJ-IMPUIN IIAMJIApPH  KapOIOpaTopiy JBUraTeJUIAPHUHT
LMITMHAPIAPUIATH HMIIYM apaJaliMaHd YT ONIMPHMII yYYH XM3MAT KWIaad. YT
OJIIUPHUIL, IIaM DBJEKTPOJJIapu opacujia AaBpHUil paBulga XOocwi Oynagurad
YUKYHJIU pa3psii XucoOura amasira OmupuiIaam.

JIBUTaTETHUHT €HMII KaMepacura YpHATWITaH YT OJAUPUIN IIaMjapyu KUAMaTH
Karra OyiraH »JeKTp, HCCUKJIMK Ba MEXaHUK IOKJIaMalliap TabCUPH OCTHU[A
unuiaiau. beHsuHra, TapkuOuga arpeccuB Merayuiap (KYprolMH Ba MapraHen)
OYnraH AeTOHALUSAHU NMACAUTUPYBUM KYIIMMYaIap KYIIMIUIINA [IaMJIApHU HMILJIAII
MYyAJaTUHU KUCKapTUPaAIH.

[IaMHUHT YT OTAMPHIN KaMepacHAard KUCMUHMHT Temmeparypacu 70°C mam
(uunuHApra y3aTWia€TraH €HWIFM apalalliMACUHUHT SHTM YJIWIIMHU XapopaTH)
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2000 -2700°C raua (UMKIHHMHI SHI MaKCHMAal TeMIEpaTypacu) y3rapub Typca,
SHHII KAMEPACH/IaH TAlIKapHIard KICMHHIHT Temmepatypach -60°C gan +100°C
rada (KamoT OCTU OYIUIMK Xapopatu) Oynumu MyMkuH. [IlaMHUHT MKKH KUCMU
Xap XuJ TeMIiepaTypara sra OyJIuIIM Ba yYHU TypJiu MartepuauiapiaH ( Kepamuka,
MeTaul ) Ta€piaHraH 3JeMEHTIAPUHU YU3UKIA KeHraui kKodpduuueHTIapu
Xap-Xujl OYJIraHIury, mamiap/ia UCCUKIHK AedopMalusiapy Ba Ky4JaHUIUIAPHU
BY)KY/ra KeATHPaIH.

[[MamylapHUHT YT OJIUPHUIN KaMepacura KUPHUTHJITaH KUCMHU F03acura
nunuHapaaru razinapauHr 10 MIIT rava 6ynran 6ocumu Tabcup Kujaaud. byHnax
TalKapu, YT OJJAUPHUIN IIamjapura WIUIaéTraH JBUTATeNIaH BUOpaIus
IOKJIaMajapu Tabcup KuiauO Typaau. Mimam xapa€uuaa YT OJAUPHIN IIaMiIapH,
YHUHT OJJICKTPOJJIapura y3aTWiaJuraH Ba YYKYHJIM TUPKHUIIHM TEIINO YTHII
KywiaHumura TeHr 0ynarad (20 kB rauda) roxopu KywiaHMII OCTHA OYiIaau.

Jlemak, VT OJIWpUII IIAMJIAPUHUHT TY3WIMIIH, YHHUHI 3JEMEHTIAPUHU
Tapiépiamra HIUIATWIAJUIaH MaTeprauiap, FOKOpHUIa KEITUPUITaH KiaMasapra
YUIaMIId OYJIMIIM Ba yJap TabCUpUIA Y3 Ul KOOUTUSATUHU HYKOTMACIIUTU Kepak.

YukyHn xocws Oyiumn skapaéHuga Ba EHWIFU apajaliMach EHUIIU JaBOMMHJIA
Xocun OymaavraH  MaxcyjoTiapAard arpeccuB  MOJJAJAPHUHT  TabCUPHU
HaTWKAacuaa 1IaM SJIEKTPOJJIapy KOoppo3usira ydpailau Ba emupuia Ooluiaiau.
JIBUTAaTeJIHUHI  WIUIAIl JKapaHWAa YT OJJAUPHUII IIaMJIapu DJIEKTPOIApHU
opacujaru Tupkuii, aBromoOuns xap 1000 kM macodanu OGocubd yrranga ypra
xucooaa 0,015 MM ra kaTrajamniamy.

Enunru TYna éHMacIMru HaTUKAcUIa IIAMHUHT MCCHKIUK KOHycH 9 (58-pacm)
103aCHJIa, IEKTpoJlapuia TOK YTKa3yBUM KypyM XOCHWJ Oynaau Ba y YUYKYHJIU
TUPKUIIHU IIYHTJIAWIM, SHbHU IOKOPU KYWIAHWIIHUHT OUp KUCMHU KypyM OpKalu
YO, yuKyH Xocwi Oynuil >xapaHUHM cycaiumura onub kenagu. [Hlam
M30JIATOPUHUHT H(IOCIaHUIIN Ba HAMJIAHUIIM XaM IOKOpHUAAru xojaucara cabad
OYIIUIIM MyMKHH.

VT oaaupum IAMIAPHHHUHT Ty3HIHINN. 3aMOHaBUM YT  OJOUPHUII
maminapu (58-pacM) Oynakiapra axpajiMaJuraH KOHCTpyKUMsra sra OYyiu0
MeTaul kopiyc 4, uzonatop 1, Mapkasuil anektpon 7, €H 31eKTpoa 8 gaH ubopar.
[laMHU IUAUHIP Kajularura YpHaTUII YYyH KOPITYCHUHT AaCTKU KUCMU pe3bOain
Kuu6 unuanrad. Hunuuaap kamnary Ouiad YT OJIAMpUII IIaMH Opacura MeTal
3U4jiaruy Kuctupma 6 ypHaTWiIaau. 3u4ialiTh-
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pUII Makcaguaa KOpIycC 4 Ba
n3osATop 1 opacura OKOpU MCCHKIUK
YyTKazyBUaHJIMKra o»ra Oyiaran Muc
KUCTUpMa 5 KOMJTAII TH-PUITHO,
KOPIIYCHUHI IOKOpPU KUppacHu >XKyBa-
naHaau. M3004TOpHUHT ypTa KUCMHUIa
KOH-TakT-y3ak 2  ypHaTwimb, y
Mapkasuil anek-tpoa 7 OuiaH TOK

YTKa3yBUM IMIWIIA-3MWIATHY 3 OpKaIH
TyTaIlA/IH. Mapka3uii  2I€eKTpoa
MaTepuann Kopposus Ba oppo-smsra  ~o-PacM. "Mccuk”(a) Ba "coByk”(0)
YH1aMITH, I/ICCI/IKJII/IKKil Oapaomuy, §T OMPHII MAMIIAPH
IOKOpHU UCCHK YTKa3yBUAHIINK

XyCycHATHTa dra Oynumm  Kepak.

Mapka3uii asneKkTpoanap IOKOpHIATH

Tanmabnapra xaBoO OepyBYH  XPOM-

tutannu (13X25T) €ku Xpom-HUKEN-

hi0j (X20H80) nmynatiap/ian

TanépiaaHaau. En BJIEKTpOIIap

HUKEIhb-MapTaHIIN KOTHUIII-

Manapaan (Macasian HMu-5) Tait€pnanub, xoprmycra KOHTAKTJIM TadBaHJIAIl
ycyiau OuiaH MaxkamijaHaau. Mapkasuil Ba €H 3JEKTpoJjap opacujard TUPKUII
0,6-0,9 MM HM TalIKWI KWIAIH, 3JIEKTPOH YT OJIUPUII CUCTEMAJIApUAA TUPKUILI
1,0-1,2 MM Taua ONIMPWIMIIA MYMKHH. YT OJIMPHII IIAMIAPHHHHI SHI OFHP
mapouTAa MIUIAWIurad KucMud wu3osiatop 1 OYnuO, yHM MaTepHAJIMHUHT
XyCycHUsITIapy IMIaMHUHT cudaTuHu Ba TaBcu(pHOMacuHu Oenrmnaiinu. M3omnstop
TapkuOu acocaH amoMuHUN okcuaun Al,Os; gaH TamKWI TONTaH KEepamHK
Marepuaiiapaad Tan€pmanaau. bynmai matepuaimiap kKatopura ypanut (75%
ALO;), 6opxopynn (95% ALO; Ba 0,16% B,0;), cunokcanb (98% Al,O3),
xutymuH (97-98% Al,O3) Ba Gomikanap Kupaiau.

YT onmupuil TH3UMH SKpAaHJIAHTAH JBUraTeJulapra HSKpaHJaHraH Ba OJaTnaa
3UYIAlI-TUPWITaH [aMJIapy YpHATUIAIN.

VT oagMpum IIAMJIAPDHHHHT MCCHKJIMK TaBcH(HOMACH Ba yJapHH
Germiam. YT ONMPHIN IIAMIAPA MEbEPUAA HILIAIIM Y4yH H30JATOPHHHT
HCCUKITHK KoHycn 9 (58 -pacm) Temmepatypacu 400-900°C mompacuma 6yanmn
Kepak. EHUIFM Ba MO TYna EHMAacIUTH HATHXKACHAA H30JIATOPHUHT MCCHKINK
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KOHYCHJIa XOCWJI OYIaguran KypyM, UCCUKJIMK KOHYCUHUHT Temneparypacu 500-
600°C HM TamKHN KWiranga KyinG, TosamaHu6 Typamd. By TemmepaTypanu
HIaMHU  Y3-Y3MHM To3ajam Temmepartypacu ae0 atamanu. M3oasTopHUHT
HWCCUKJIUMK KOHYCH TEMIIEpaTrypacu 400°C mgam macrt Oynca, yHra Tymaérrad
EHWJIFM Ba MOM TyJjla €HMaWIM Ba HAaTHWXKAJa, UCCUKIMK KOHYCH F03acuja KypyM
XOCUJI OYJIMIIM Ba AJNEKTPOJIapHUA "MOWIAaHMO" KONMII XoAucacH pyi Oepuinn
MyMKHH. By, I0KOpH Ky4lIaHHUII KypyM OpKajiu YTHO KETHIIWTra Ba YT OJAUPUILIA
y3wiMngiap mnaigo Oynumura onub kenagu. Kym KypyMm Korutaran miamiiap
yMyMaH UIUIa-ManIu.

Arap W30ISTOPHUHI HCCHKIHK KOHYCHHH Temmeparypacu 900°C nax omm6
KeTca, CHWIFM apajaliMacd »dJEKTpoJjap oOpaculaH YYKyH 4YUKMail Typuo,
HIAMHUHT YYFIAHUO TypraH 3JIeMEHTIapuAaH (MCCUKJIMK KOHYCH Ba MapKa3ui
ANEKTPOA) YT ONMO KeTUIIU MyMKUH. ByHall XoHU Yy¥aaH YT oMl X0QUCACH
ne6 roputnianu. by xonuca xyna 3apapnu 0ynnb, UMIMHApAArd rasnap 6ocuMu
KECKUH OpPTUO KETUIIWTa, JABUTATENb Ky4Jdd NETOHAIMs OujlaH MILIalura Ba
HATWXKaJa, KpUBOIIUI-IIATYHJIM MEXaHU3MHHUHT aJ0XUJa KUCMJIAPUHU T€3 HILJIaH
YUKUIIUTA 0110 Kenaau. Yyraan YT oauil HaTUKacuaa N30JISTOPHUHT ACTKU YUU
OK TyCra KHpaJy, UCCUKJIMK KOHYCH Ba MapKa3ui 3JIEKTPOJHHMHI 3PUII XOJUIApU
Ky3aTWJIMIIN MyMKHH.

[IlaMHUHT MCCUKJIMK KOHYCH ¥3-Y3MHM TO3ajall Temreparypacuja OVIMIIUHU
TabMHHJIAII YYYH IIAMJIAPHUHT KOHCTPYKUMSICH OpPTHKYA HCCHUKIMKHHU TalIKH
MyXUTra YMKapuilra Mocjamrad Oynagu. EHum kamepacuia miamra y3aTWUITaH
WCCUKJIMK, YHUHT TYPJIM 3JIeMEHTIIapu (KOPIYC, H30JSATOp, MapKa3Hil JIEeKTPO)
Ba EHWIFU apajaliMacyd OpKajlu TallKUM MyXWTra yukapwiaau. MacanaH, mamra
y3aTWiral UcCUKIMKHUHT 10% xopnyc, siHa 10% - uzonstop Ba 30% mapkasuii
3JIEKTPOJ OpKANM TallKapura 4YuMKapuiagd. Enuirm apanammacura sca 20% ra
AKWH UCCUKJIUK YTaJH.

Enum xamepacupa axkpamu® UYMKAAMTaH HCCUKIMK MHUKAOPHM JBUIATEITHUHT
alllaHMIIIIAp YacTOTAacWura, CHKUII Japa)kacura Ba YHHMHI KyBBaTHra OOFJIHMK
Ooynagu. I[yHuHT y4yyH, IOKOpUZAa KEJITUPWIraH KypcaTkuuiap Ownan (apk
KWJIQJUTraH ABUTaTelylapra, UCCUKJIMK YMKApUIl KOOWIUATU Xap-Xuj OynraH yT
OJIIMpULI IIaMJIapU YpHATWUIaAW. AIaHUIUIAp YaCTOTAaCH, CUKHUII Japa)kacH Ba
KyBBaTM yHYa Karra OVyimaraH, HCCHUKJIMK PEXKUMU YypTa-MuUEHA OYIraH
JABUTaTeIIapra My bKaJUlaHTaH IaMJIapUHUHT MCCUKJIMK KOHYCH HHMCOaTaH y3yH
Kunu6 sicanaau (58-pacM,a) Ba YHHM yUMJIaH WCCUKJIMKHHM TalllKapura 4YUKapuIl
KUUMHPOK OYynanu. bynnait mammnap "uccuk" mam neb roputuianu. Ba akcunua,
alJIaHMIIUIAD  YacTOTaCH, CUKMII JapakaCu Ba KyBBaTH KaTTa, HCCUKIMK
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peXUMHU aH4Ya OFUp OVYiraH JABUTaTesUIapra VpHaTWIAJAUTaH IIaM-JapHUHT
HMCCUKJIMK KOHycH KanTta (58-pacM,0) Ba MCCUKIWK Yy3aTUII KOOWIUSATH HOKOPH
oynanu. bynnaii mamiap "coByk'" mam ae0 IOpUTHIIAIN.

"Uccuk" mamMHU TeE3 IOpap, CHUKMIN Japa-Kacu KarTa, >KaJdaulallTUpUITaH
JBUTATENTa KYHHiica, U30JSATOPUHUHT UCCUKIUK KOHYCH KM3UO KEeTaju Ba YHUHT
temmeparypacu 900°C nam omm6 keraaum. By Mykappap paBHINa JBUraTelb
HAJTUHAPUAA YYFIaH YT OJIMII XOAUCACH COUP OYnuImmra oaud Keinaau. AKCUHYA,
arap "COBYK" IIaM HCCUKJIUK DPEKUMH MYbTaJAWJ, aillaHUNUIap 4YacTOTacu Ba
CUKMII Japakacu macT OyiraH JABUrareira ypHaTuica, Te€3 OpaJla HCCHKIHK
KOHYCH 103aCH Ba 3JIEKTPOJJAp OpacHUjard TUPKHUIIHU KypyM KOIUIAWIu, YyHKHU
u3ossTop Temmeparypacu 400°C maH kamaiin6 kerasu.

VT onaupuin MaMIAPHHUHT HMCCHKINK TABCU(GHOMACH YIAPHHHT YyFIAHMUII
coHM OwitaH OenrunaHaay. YYFIaHUII COHM MIAPTIN KaTTaluK OYIuO, y Maxcyc
Oup MUIMHAPIIN ABUTATEITa YPHATWITaH IIAMHUA CUHAI BaKTHIA YYFIaH YT OJIUII
conup Oyna Oomnutaral JakKUKajgard yprada WHAUKaTOp OOCHM KuiiMaTura
MPOMOPIMOHANT  KWIMO KaOyn  KWJIMHTaH. XO03Wpru BakTIa YYFJIaHUII
COHJIApMHUHT KyWujaru katopu kuputuirad: 8, 11, 14, 17, 20, 23, 26. Uyrnanuiu
COHM KaHYaJIMK KarTta Oyica M30JSTOPHUHT UCCUKJIMK KOHYCH IIYHYAIUK KajaTa
Oynaay Ba MIAMHUHT UCCUKJIMK YUKAPHUII XyCYCHUSITH IOKOpH OYaau.

VT onpupun mamnapy Kyingarida GenrinaHam:

- OupuHYM Xapd Kopmycaaru pe3roa yiIuaMuHU Ba TYPUHHU OWIITUPATIU:
A-Ml14 x1,25; M-MI18 x 1,5;

- KeWUHTY OWTTa €KUM MKKUTA paKaM YyFIaHUII COHUHU OWIAUPAIHN;

- KeMUHTY Xap¢ KOPIYCHUHT pe3b0aii KUICMUHU Y3YHJIUTHHU KYpcaTaiu:
H- 11 mm; JT - 19 mm; xapd 6ynmaca - 12 mm;

- M3OJISTOPHUHT MCCUKIWK KOHYCHHHM KOPIYCAaH TallKapura 4ukud Typuinn B
xaphu OumaH KypcaTuiaiy;

- u3oiATOp OuWjaH MapKa3uid DIEKTPOJl Opacu TEpPMOLEMEHT OujiaH
suwiamrupwiaran 0ynca T xapdu kyiunaaw, 3uwiamitupuin OOIIKa ycyiijaa
amaJra omupuiIrad 0yica OeiaruaaHnManu.

VYT onaupuIl MaMIapUHUHT OeNTHIall MUCOJIIapHU:
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Al17]1B — xopnycaaru pessbacu - MI14 x 1,25, uyrnanum coHu - 17,
KOPITYCHUHT pe3pdaii KUCMUHHM Y3YHIUTH - 19 MM,
W30JIATOPHUHT HMCCUKJIMK KOHYCH KOPITyCJaH TalllKapura 4ukKuo
TYpPyBYH YT OJAUPUII IIIAMH.

MS8T — kopnycaaru pe3pbacu - M18 x 1,5, uyrnanuin conu - §, KOPIyCHUHT
pe3b0any KUCMUHUHT y3yHJIUTH - 12 MM, u3oistop Owuian
MapKa3ui DIIEKTPOJ opacu TEPMOLIEMEHT épramMua

SHWIAITUPUIITAH SJ7T OJIIpUII MaMHu.

V3/19VaBTo aBTOMOGMIIAPHIA KOHYCCHMOH 3HWIALITHPUYBUM KHPPANH YT
OJIIMPHUIL  [IaMJIapU VpHaTWIrad. Yijapjaa 3UWIaliTUPYBUM  XaJIKajap
Kyvunmanau. Temneparypara unjgaMiyd KepamMuK MaTepuaiapAaH Tau€pilaHraH
W30JIATOP  ypTacura  MapKasuid  JJEKTpOJ  KoWmamTupwirad.  Hekcus
aBTOMOOWJIIapUra YpHaTWITaH mamiap Kyujaara Taptuoaa Oenruianaiu:

- OupuHuM xapd onarnma ImaMm TyYpUHH KypcaTtaaw. MacamaH, R xapdu mamra
AJIIEKTPMArHAT XaJaKUTIAPHH KaMaWTHPYyBYM KApIIMJIWK YPHATHITAHJIATHHU
ownupana;

- maM Oenrucuaaru OUPUHYM pakaMm IaM KOOWFWJarud pe3nda yiayamu Ba
TYpUHU OWIAMpATIN:

benrnnaru MasHocH benrnnaru MasHocH
pakam pakam
4 M14 2 1/2" |, koHycCUMOH
8 MI18 5 172"
10 MI10 6 3/4"
12 M12 7 7/8"

- 1aMm 6enr1/101/1)1ar1/1 HKKWUHYU paKaM HIaMHUWHT qs’/FHaHI/IH_I COHHHHU 6I/IJIJII/IpaI[I/I:

195



0 1 2 3 4 5 6 7 8 9

«COBYK HIAMIIAP) € -mmmmmmmmm oo oo o oo oo e e e —  «Hceuk
mamJap»

- maM OeNTUCHIaTu KeMMHTH pakaMiiap oJ1at/ia pe3boa y3yHJIUTMHA OUIIupaIu.
Macanan, XL - 19 Mm;

-U30JIATOPHUHT UCCUKJIMK KOHYCHUHH KOPITyCJaH YMKUO Typuliu S xaphu Ounan
KypcaTwiaau.

Haszopam casonnapu:

1. Pakamnu T onpupuil TU3MMUHUHT WIUIAIIMHUA TapKuOWii cxemacu OYyilnua
TYIIYHTUPUHT.

2. Hekcust pycymuaaru aBTOMOOMIIHMHT YT OJAMPULT TU3UMUA YT OJIUPUII
NAKUKACHU KaHJal aHWKIaHaau?

3. Jlpurarenra YpHaTWITaH YT OJAUPHUIN IIaMilapura KaHJaud HoKiIaMaiap
TabCUp KypcaTaau?

4. VT ONJMPUIN IIAMIAPHHY KaHaH KUCMIAPIaH TAIIKII TONTaH?

5. VT onampuin mamiapHHHUHT MCCHKINK TaBCH(HOMAcH HMMA Ba y KaHaif
KypcaTkud Ouiian udoaanaHaan?

6. "Uyrnan” YT onuin HUMa Ba KaHJal cababnapra Kypa ro3ara Kejaaau?

7. "Uccux” Ba "coByK” mamiap TYFpUCHIArd TYyUIyHYaJapHU TaBcudiad

OepuHTr.

8. ¥3JIDVYaBTo aBToMOOWIIapura YpHATWJITaH IIaMJIAPHU TY3WIHIIA Ba

O€JITMITAHUILIMHU TYIIYHTUPHHT.

Maspysa Ne 14

Maspysa maB3ycu: Ha3opat-ynuoB acoobsiapu Ba Eépaamun sxuxosnap (4 coar).

Masbpy3sa pexacu:
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1. Hazopar-ym4yoB ac6001apu Xakuaa yMyMuid MabJIlyMOT/Iap Ba yjaapra
KyHuiaauran tajgaosap.

2. Temnepatypa yiauam ac6o61apu

. bocum Ba cuiipakiiaHranIuKHy Yiadamn acoo0mapu

4. TemriepaTypa Ba OOCUMHUHT aBapusi KHHMAaTH XaKUJard Japak OepyBun
acOo0biap

(98]

Tasiny cy3 Ba u6opaJiap: KypcatyBuu Ba japak OepyBun ac6obmap, A1aTUHK,
KYypcaTKkud, TepMOOUMETAII-UMITYJIbCIA TEPMOMETP, MATHUTODIIEKTP
(JToroMeTpUK) TEPMOMETP, TEPMO-OUMETAII-UMITYJIHCITH MAaHOMETD,
MarHUTORJIEKTp (JJOTOMETPHUK) MAaHOMET], aBapHsl TeMIle-paTtypa xabapuucH,
aBapusi 6ocuM xabapuucu.

Ha3zopar-yauoB ac0001apum Xakuaa yMYMHd MabJdyMOTJIap Ba yJjapra
Kyiimaaguran Ttana6aap. Hasopar-ymuoB acGoGmapu (HYA) xaitmosumra
ABTOMOOWJIHUHT arperarjapy, ajoxXuja TU3UMIIAPUHU XOJIaTH Ba MEhEpHIa
UNUTaETraHIATY XaKuaa Xxabap 0epud TypuIll YI9yH XU3MaT KUJIaJIH.

XaifloBunra MabJIyMOTHH y3aTHII yCyJM OVin4a Ha3opaT-yiIuoB acoo0mapu
KypcaTyBuUH Ba Japak OepyBUM T'ypyxJjapra OYIuHaIu.

KypcatyBun acO6o0napHUHI IIKajJack Ba KYpcaTKMd MWJIM XoOJjaTura Kypa
ynuaHa€TraH KaTTaJIMKHUHT KUHAMaTH aHuKIaHaad. by acbobmap Hazopar
KWJIMHAETraH MapaMeTPHUHT aHUK KUMMaTHHU Yioyaml Ba aBTOMOOWIHUHI OyTyH
Oup TU3MMU EKHM aloXuja arperaTUHUHT XOJAaTH XaKuaa TYJIWK TaccaBypra sra
OynuI UMKOHUATUHU Oepaau. JIekuH, xaiijoBuu Oy MabIyMOTHHU OJUII Y4yH OUp
nakukara Oyica XaM AMKKATUHU ynnaH acOobra onumim Kepak Ba Oy, Xapakar
XaB(CU3IUTMHU TAbMUHIIAIA CATOU TabCUP KUIUIIN MYMKHH.

Hapakuu ac600nap Ha30opaT KMJIMHAETTaH KYPCATKUYHUHT (pakaT OUTTa, ofaTaa
aBapus KUilMaTuaaH TabCcUpJaHAAM Ba XaWaoBuura Oy TYrpucuia EpyrIHK EKu
ToByII &paamuna xabap Oepamu. [lapakuu acOoOJapHUHT ad3aJUTUTH MIYHIAH
nOOpaTKu, yJapHM AOUMO Ky3aTuO Oopuiln 3apypaTd HYK Ba XalJOBUMHHUHT
JUKKATH aBTOMOOWJIHM OOLIKAapuI >kapaéHuJaH KamMpok uyainruiiau. Kamuunnury -
acooOnapnaH XaWaoBuMra KenaéTraH MablIyMOT aBTOMOOWJIHUHT MabiIyM
TU3UMHUHUHT U1K MEbEPAAH YUKUO OYnranaa €Ky YMKUII X0JIaTU/Ia y3aTUIIa IH.
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ABTOMOOWIITapAa Ha3opaT KWJIMHYBYM TapaMerpiap CoHH Tobopa Ycub
Oopaérrannuru cababnu Ba XaWJIOBYMHM JUKKATUHM KAMPOK YaJFUTHUII
MaKcaanuJa, OXUPrd BakKT/Aa, XaMMa TypJard aBToMoOMsuIapja Aapakdyu acoobiap
coHu omub Oopaérranu Ky3aTuiamokna. bab3u aBromoOW/UIapaa ymapHu Oupra
UIIJIATUII XOJUIApU XaM yupald TypajH.

ABToMoOWIIIapaa YpHATUIIAIUTaH HAa30paT-yiIdyoB acO00iapy 3JIEKTp TOKU EKU
MEXaHUK Ky4 TabCUPHUJA UIUIAIIN MyMKUH.

Onektp acbobiap ydyyH TOK aBTOMOOWIIaru wmaHOajgaH (aKKymyJisiTop,
reHepaTop) onuHaau. MexaHuk acOobnapia ica, KaTTallurd Yo4aHaéTraH MyXUT
sHepruscuian Goigaranuaaay (MacajaH, MCXaHHK MaHOMETpJIapa JBUTaTCIHU
MOJTaI TU3UMHJIATH OOCHM).

Hazopar-ynuoB ac006 gaT4uk Ba KypcaTkuyjaH uoopar OYiaubd, CUTHAN y3aTHII
yUYyH ynap ¥3 apo cumiap OuiiaH yJaHTraH.

Hazopar xununuim 3apyp Oyiaran MyxuT €ku >koira (xapopaT, 60CUM, TE3JIHK
Ba XOKa30) - JIaTYWK, Ky3aTWJIAQIuUTaH >KOWra, ojaTaa, XahJoBUM KaOWHACHIaru
acOo00Jap maHenura KypcaTkud xounamrupmwiaan. (59-pacm).

JlaTyuk Ha3opaT KWIMHAEITaH MYyXUT €KW JKOMJArd VY3rapUIlHU Ce3yBUYU
aneMeHT 1 Ba Oy y3rapuillHU AJIEKTp TOKHUra aljJaHTUPYBUYM Y3rapTuprud 2 JaH
nbopat 6ynaau.

Hazopar xu- )
nuHaérran
N 1 —_— I N ﬂ
MYXUT EKH 2 > 3 > 4 5
KOU
NaT4YNK KypcaTKA4

59- pacm. Hazopat-yi1uoB acOOOMHUHT TapKUOMT cXxemacH.

|-MaTYMKHUHT CE3yBUM DJIIEMEHTH; 2-IaTYUKIAArd CUTHAJI Y3rapTUPTU4Yd; 3-
KYPCATKUYHUHI CE3yBYM JJIEMEHTH; 4-KypCaTKU4YJaru CUrHai y3rapTUpruuu; S-
KYpCAaTKHY LIKAJIACH.
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Kypcartkuy - natuyumknaH Kejla€TraH CUTHAIIHU CE3YBUYHU DJIEMEHT 3, AJIEKTP TOKH
KYPUHUILNJIATH CUTHAIHU 3apyp MEXaHUK Xapakartra ailllaHTUPYyBYM Y3rapTUpruy
4 Ba ynuaHa€TraH napameTp OUpIUryuia fapaxkajaHraH HIKaua 5 1aH uoopar.

Hapaxkuu acOo6mapa kypcatkud cudarraa aBTOMOOMIHUHT acO00iap rmaHenmia
YKOWJTAIITHPHUIIAIUTAaH Xabapyu JIaMIiaaap Xu3MaT KuIaau.

baxxapaauran Bazugacura Kypa aBTOMOOWIJIApHUHT HA30paT-yiIuoB acOoOiapu
Kydugara rypyxjapra OYJIMHaaAW: TeMmIepaTypa YynuaiauraH (TepMoMeTpiiap);
O0ocuM ynmyaiiauran (MaHoMeTpiiap); €HUIFU CATXUHU YIUalIuraH; akKyMyJsaTop
OaTapesCcUHHU 3apsJiall PeKUMUHN HAa30paT KWIAIUraH, TE3IUK Ba YTUITAH HYITHU
yinyaiauran (CnuaoMeTpiap); allaHuIl YacTOTACUHU YiaJaiauran (TaxoMerpiap).
bynngan Ttamkapu, HazopaT-yia4oB acOobiapu Typkymura taxorpadiap xam
KUpaau.

ABTOMOOMITa VpHATWITAaH HA30paT-YJIYOB acOOOJIApUHHUHT WIILIANI IIAPOWTH
aH4Ya OFup OynraHauru ydyH, ymap JlaBnaT cTaHAapJIapUWHHHT KyWHJIard
Tanabiapura xaBo0 OepuIu Kepak:

- 50 TI'm wacroraga, aBurarenra Yypuatwiradn ac6obmap 10 1, Oomka
arperatiiapra ypHaTWIraHiap sca 5 1 BUOpalus IoKjiaMacura Yuiaiy Kepak;

- gaBurarenra YpHatuiaran ac6obmap 15 1 rawa, Oomika arperaTiapra
YypHatuiarannap 10 a1 raya 3ap6a rokjamacura 4djaiiy Kepak;

- atpod myxuT xapopatu -45 °C man +80 °C raua 6yiran serapaga Mebépuaa
UIUTAIN Kepak;

- TOK MaHOauHUHT KuiimaTtu 12 B mu tuzuminap yuys 10-16 B noupacuna, 24 B
i Tuzumiap yuyH 22-30 B noupacuna Ba atmocdepa 6ocumu 86-106 klla (650-
800 MM, cuMOO yCTyHM) JIoMpacujia y3rapranja, Hazopar-yia4oB acO0OJapHUHT
YIIyani XaToJIUTH OLIMACIUTH KEPAK;

WNmnatuim xapaéauna acoobiiapra cyB, MOW, €HUIIFH, JIOH TYIIWIIW, yJIap YaHr
Owian Kommanumd MyMKuH. [llyHuHr y4yyH acOGoOnapHM YCTKH KUCMHU Oy
HapcaJiap TabCUpUra YUAAMIM, HMYKM KHCMHM TallKUM MYXUTIOAH SXIIHIA0
3U4JIaHTaH OYIIMIIN Kepak.

bynmapnan  Tamkapu, Hazopar-yiuoB — acOobiiapu  OeBOocHTa  TPAHCIOPT
BOCHTANlapuJa KYJJIAHUIIUHUHT ¥3Ura XOC TOMOHJIApUJIAaH lo3ara KeJlaJuraH
Kyluaru tajabiaap XaM MaBxKyI:

- aBTOMOOWJIb Ha3zopaT-ya4oB acboOmapu Qazora, paauo-TenekypcaTyBiapra
3apap KypcaTyBUH XallaKUTJIap TapKaTMaCIIUIU Kepak;
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- KypcaryBun acOobapjaH MabIyMOT OJIUII, S’TbHU YHU YKHUII XaWJIOBYHM YUYH
KyJai 0yn1u0, YHUHT TUKKATUHU OPTUKYA JKall0 KMJIMACIIMIU KEPak;

- gapak OepyBuUd YMpOKJIAp €HraH BaKTAa, XalI0BYM NUKKATUHU JAPXOJl Kajod
KWJIQJIUTaH Koira YpHaTUiITaH OYIUIIN Kepak;

- KypcaryBun acO00IapHU XalJOBUMHHUHT Ha3ap JOUpACUTa KOUJIAIITHPHUIIA,
MYXaHJIUCIUK TICHXOJOTHUSACH TaBCHsUIApW Ba acOo0map TaHEIMHH JCTETHK
KUX03J1alll TaadjJapu XucoOra OJMHUIIHN Kepak;

- Ha3zopar-ya4yoB acOoOjapuHU UIIA0 YMKApHII TaHHApXW ap30H Ba yjapra
XU3MAaT KypcaTHIll KyJai OYIuIIN Kepak;

Hazopar-ynuoB ac6o06iapuHUHT XapakaT XaB(CHU3IUTMHU TabMUHIIAIIIATH,
aBTOMOOWJIbL Ba YyHUHT ajoXyJa KHCMJIADUHM UIIOHWIM MIUIATUIIIATH,
HOCO3JIUKJIApHU Y3 BaKTUJA aHUKJIAIIIArd axaMusaTH Tobopa opTHO OOpMOKIa.
VYnapHUHT aBTOMOOWJIHMHT TYIMK KUWMaTWaaru yiIylmid aH4ya KWYUK, JICKUH
KMMMaT0axo arperatjiapHUHI TEXHHUK XOJaTHHU Ha3opaT KWWl Ba MebEpuaa
WA KOOWIMATHHYU Y30K BaKT IaBOMUA CaKJIalllJIard axaMUSTH JKyJa KarTa.

ABTOMOOWJIb TEXHUKACUHUHT PUBOXKIAHMILIK, YHHUHT alOXUaa KUCMIIapu
TaKOMUJUTAIIYBU HAa30paT KWIMHMILK 3apyp OYAraH HyKTajlap OpTULIUTa, HAa30paT-
Yyi14oB acOOOJApUHUHT SIHTU TypJIapu Maiijo OYiauIMra, yJapHUHT TY3WJIHALIN
MyKaMMaJlalllyBUTa o0 KeJIMOK/a.

Temneparypa yauam ac6o0aapu. J[BUraTteulapHUHT HCCUKIUK PEXKUMUHU

HazopaT KU-JUII YYyH TeMmreparypa yiuai acoo0iapu Ba aBapus TeMIepaTypacu
TyFpucuga xabap Oe-pyBunm EpyriauK Japakuwiapu ypHaTwiaad. bab3u
aBToMOOWJUIapAa THAPOTPAHCMHCCHS Ba MOWJIAll TU3UMHJATd  CYIOKIIHK,
AKKyMYJISTOpJArd  3JEKTPOJIUT XapopaTUHU HA30paT KWJIUII Y4YYyH XaMm
TepMoMeTpiapiaH (hoiganaHuiagm.

Xo3upru  BakTga  aBTOMOOWLIapja  MKKA ~ TypJard  TEepMOMeETpJiap
MIUTaTHIMOKAA! TEPMOOMMETAILI UMITYJIBCIIH Ba TEPMOPE3UCTOPIIH
MarHuTORJIEKTP (JIOTOMETPUK).

Tepmooumemann umnyavcau mepmomemp. TepMoOUMETaT UMITYJIBCIH
TEPMOMETp JAaTYUK Ba CTpeJKalIu KypcaTkuyaan ubopar. [latuuk (60-pacm)
KOHYCJIU pe30ara ara OynaraH MeTan KOOMK 6 ra MaxkaMJIaHTaH IOIKa JIEBOPIIH JKe3
O6aion 9 nan nbopar. JlaTYUMKHUHT TEPMOOUTAILT TUIACTUHACH 3 aCOC U3OJISTOPH §
ra Mmaxkamuianrad. TepmoOumeTamt rmiacTuHa yMyMuid Kanuunuru 0,25 MM Oyiran
UKKU KarnamjaH ubopar OYnuO, YCTKM KaTjaM MCCUKIMKIAH KEeHTaluIn
kod(ppunuenTn nucOaran nact Oynran uaBapaaH (36% Hukens + 63% Temup Ba
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Oolllka MeTajuiap), MacTKKW KaTjaMH 3Ca MCCHKJIUKIAH KeHTanum ko3pduireHTu
IOKOpY OYyJraH Kam MarHuT/IM MyjaaTiaaH Taiépnanrad. bumeramn miactunHara
KOHCTaHTAaH €KW MAaHTaHWH CUMJAH Tal€piaHraH KU3AupyBUM yyiFram 4 ypairas.
By uynramMHuUHr Oup y4u OMMETaJUT IUIACTHHA Y4YWJard KY3FallyBYd KOHTAKT 2
OwilaH yJlaHTaH, UKKHHYM Y4Yd KOHTAaKT CHUM S5 OpKaJIM YUKHII KUCKUYU 7 Tra
oupuktupuiarad. Kysraamac koHTakT 1 gatuymk KoOWFW, SbHU Macca OWJiaH
TYTAIITAPUIITAH.

TepmomerpauHr kypcatkuuu Il-cumon TepmoOumeTamn tiactuHa 10 gaH
nbopar 6Ynu0, YHUHT UIYU eJIKacura Ku3aupyBuH uyiaram 13 ypanran. bumeramn
IJJAaCTUHAHUHT WIMYM €JIKacu CcTpelika 12 ra IapHUpid OUPUKTHPUIITAH,
TEPMOKOMIIEHCAIUsl €JIKaCu 3Ca pocTiIaHaauraH cexkrtop 11 ra maxkamiaHras.
Poctnam 3apyp Oynranma cextop 11 ¥3 Yku 14 ra HucOaTaH XapakaTIaHUIIN
MYMKUH.

i 15_ & 4

Ao ,-F"'!L

|'-I |||:'""'r.!||{

60-pacm. TepmoOumeTaNl1 UMITYJIBCIN TEPMOMETP.

Cextop 16 snactuk rmuactuHacu 15 €paamuaa cTpeikaHu OMMeETasl MJIacTHHA
yuyugard WIMOKKa Tupad, yHTra MIApHUPIM acoc XOocwi Kuwiaad. by cekrtop
pocTiaml TUIYalapura ara.

JlaTunk Ba KYypcaTKu4y 4yiFamjapd TOK MaHOaura keTMma-keT ynaHaau. (60-
pacm).

TCpMOMCTp TOK MaHOaura YiaaHMaran XoJiia MJaTYUK KOHTAKTIIApW TyTalll,
KypcaTKHq OMMeTasl IIACTUHACUHMHT MIIYM enkacH 13 srujmMaras Ba CTpCIIKa 12
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IIKaJIJAaHUHT 4Yan 4eKKacujaa, SbHU 110°C 6enru TOMOHAa OYnasu. Vr OJIIUPUILL
KaTUTH YJIaHTaHAa JaT4hK Ba KYypcaTKW4d TepMOOHMMETasll IIacTHHAJIapuiaru
KU3IUPYBUM YyJIFamiapiaH TOK yTa Oommmaiiau. JlaTumk miacTUHaIapu KU3HWHIH,
IOKOpH TOMOHTA JTWJIaJd Ba KOHTaKTIapHU y3aaW. bup Heda nakukamaH KeWHWH
TUTACTHHA COBUUM Ba SHA Y3 XOJIHTra KaUTHO KOHTAKTIApHHU TYTAIITHPATU Ba TOK
siHa KU3ANPYBUX YyJFaMiapaH yTta Oonutaian. ATpod MyXuT XapopaTH y3rapmac
OynraHna AaTyMK KOHTAKTIap XaMm OWp XWJI 4YacToTa OWiaH Y3WIHO-TyTamuo
Typaau. KoHTakTaapHu TyTammoO TypUIll BAKTHHHHT, TYTaIlIO-y3WINIT TaBPUHIUHT
yMyMHU BakTura Hucbatu arpod MyXuUT Xapopatura OeBocuTa OOFIHK.
TepmoOumeTam miacTuHa aTpopuaard MyXuT XapopaTu KaHYaauk Oanana Oyca,
y Oruin0 KOHTAaKTIapHW Y3raHJaH KeHWH COBYIIHM IIyHYAIUK KUHWH Oymanu,
KOHTAKTJIap TyTalllTaHJaH KeWHH dca, Te3 KU3UO KeTalu.

Tepmomerp uynramnapugaH yTaéTran Ba KYpcaTKMYHHMHT [l-cumon OumeTamt
IUIACTUHACUHHM KH3IUpagurad >QQeKTuB TOK [,;, KUMMaTHHU KyWuaarun udona
OpKajy aHUKJIAll MyMKHH:

by epna, I, - 1aT4MK KOHTaKTJIapH TyLIall OYiraHjaa TepMOMETp dyJiFamiapujiad
yraétran TOK; I, - KOHTAKTJIAPHMUHI TyTall TypraH BakTW; I, - KOH-TaKTIap
y3UJITaH X0JJa TypraH BaKTH.

Vr OJITUPHUII KaJUTH YJIaHUO, TepMOMETp dyJramiapura TOK Oepuirasia,
JIBUTAQTEJTHUHT COBUTHUII THU3UMHUIATH, JIEMaK JaTYUMK aTpouiard Xapopar Xam
nact Oynagu. By Xonma AaT4MK KOHTAKTJIAPUHUHT TYTAIIUO-y3WJIUII 4acTOTACH
katTa (40 e na muHyTHra taxmuHan 80-120 mapra) Ba nemak, 1,4, KUAMaTH XaM
karta OVnaau. By kypcarkuymaru OMMeTail IUIACTHHAHU KYIPOK ASTWIMIIWTA Ba
CTpEJKa MIKAJIAHUHT YHI TOMOHMIA, S'bHU MACT TeMIIepaTypajgap TOMOHIa OFUIIINTa
0110 KeJIaau.

JIBUTaTETHUHT HII >Kapa€HUJa YHUHI COBUTHII TU3UMHUAATH CYIOKIUK HCHU
Oouutaiinn Ba Oy, ambaTra Iy MYXWTra SKOWIAIITUPWITAH JATYUKHUHT
TepMOOMMETaJUT ~ TUIACTUHACHra TabCcUp Kwiaau. HaTwxaga, KOHTaKTiIap
y3UJIraHJaH KeMUH IJIaCTUHAHUHT COBUII TE3JIUTH CEKMHIIAIIAIN, KOHTAKTIAPHUHT
TyTaum6-y3umm yacroracn xaM kamasian. (110 °C ma munyTura Taxmusan 8-10
MmapTa). By, kypcaTkud OMMeTa/ul IUIACTMHACH YyJIFaMuAaH yTaétraH [,; TOKHH
KaMmaiuiura, miacTiHa COBUO, STWIITaH XOJJaH CEKHH-acTa TYFpHUJIAHU-IIUTa Ba
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CTpEJIKaHHM IIKAJIAHWHT Yall TOMOHHWTa, SbHU IOKOPU TeMIlepaTypajap TOMOHHWTa
OFUILINTA OJINO KeJIaIu.

Kypcarknumarn TepMoOMMETAT TUIACTUHAHWHT KU3WIIM HadakaT YHUHT
qyJIFaMuial yTaérraH ,; TOKKa , OalKM KypcaTKM4 >KOMIAIITHpUIraH acoobmap
naHenu arpouaarn MyXUT XapopaTHra XxaM OOFiHK. ATpod MYXHUT XapOpaTWHU
TEPMOMETPHUHT VJYall aHWUKIWUTHTa TabCUPHUHU HWCTHUCHO KWIHMII MaKcaauaa
KYPCAaTKUYHUHT TePMOOMMETAIT TUNIACTHHACHIa TEPMOKOMIICHCAIIMS €JIKa MaBXKY/I
(104-pacmma y cektop 11 ra maxkamuanran). Ac6oOiap manenu arpodumaru
XapopaT y3rapraHja, MacajaH OIITaHia, OMMETalll IUIACTHHAHWHT Xap HMKKala
enkacu OapaBap STWJIaX Ba CTPEIKAHUHT IIKanara HucOaTaH X0JIaTu y3rapMaiim.

TepmoOuMeTaT UMITYJIBCIH TEPMOMETPJIAPHUHT TY3WJIUIIN COJa Ba TAHHAPXH
nacT. JIeKMH TEPMOMETPHMHI  HWINOHWIM  HWIUIAIIMHA  MacalTHpaIuraH,
pannokadyira XajmakuT OepajWraH KOHTAaKTIAPHUHT MaBXYMIUTH Oy TypAaru
TEPMOMETPIAPHUHT O KHIIUN KaMYH-TUTH XUCOONaHagu. byHIaH Tamkapw,
TEPMOOMMETAIUT ~ UMIYJIbCIH  TEPMOMETPIAPHUHT  yJIYall aHUKJIATH  TOK
MaHOauHUHT Oapkapopiurura OeBocuTa OOFIMK. Arap TOK MaHOauW-HUHT
KywIaHuium Oupop cababra kypa y3rapca, TEPMOMETPHUHT Yiadall aHUKJIUIU
KECKHH KaMasi/IH.

Xo3upru BakTAa aBTOMOOWLIAp]A, IOKOPHAA KEATUPWITaH KaMUWJIUKIapJaH
KYTI KUXATJAaH XOJU OYIraH, MarHUTOSJIEKTP (JTOTOMETPUK) TEPMOMETpJIap KEHT
TaTOUK TOIIMOKJIA.

Maznumodrnekmp (nozomempuxk) mepmomempaap. JIOTOMETPUK TEPMOMETP
TY3WIMIIM Ba HIUIAl MOpUHOMOM ~ OYHWMYa TEpMOOMMETAIT  UMITYJIbCIU
TepMOMeTpiapian kuaauid (apk kuwinanau. YHuUHT natuuru (61-pacm) xesnan
taii€pnanran OamwioH 1 kypuHumuga OYynubO, NAacTKM TEKUC KUCMHUTA TOK
yTkazanuran unpyxuHa 3 Epaamuga  KUcHO TypuJauraH TaOJeTKaCHMOH
TepMmopesuctop 4 xoinamtupuirad. [Ipyxkuna 3 Oup yuu OwiiaH KUCKUY 2 Ta
Kananub Typaad Ba BTyNKa 5 épAamMuja JaTYMK OIJIOHHUHT WYKU JE€BOpYACHIAH
M30JISUsl KWIMHTaH. TemiepaTypa y3rapuiid OujlaH TEpMOPE3UCTOP KAPIIMIUTU
karta goupana ysrapagu (50-450 Om), macanal, TeMmrepaTypa OpPTUIIM OuiiaH
TEPMOPE3UCTOP KAPIIMINTH KECKUH KaMasu (62-pacm).
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61-pacm. Tepmopesucropiiu
TeMreparypa JaTdurd.

Tepmomemp Kyuuoacuua uwIAUOU.
(63-pacm). YT
yJIaHTaHJla TOK MKKUTa Tapajuiesl 3aHXup

OJIIUPHUIII KaJINTH
opKanu yTa Oomuanau: kypcatkuuaaru L
Ba L, frairaknap - TEPMOKOMIICHCALIMS
Kapmmwmrn  R;  kypcar-kuyHuHr L
FaJTaru - JaT4uk tepmopesucropu 4. L Ba
L, ranrakmapnadH yTa€rraH TOK KUH-MaTH
ac600 wunuIamM JaBOMUIA JEApiau y3rap-
Maiiii Ba ylapjaa Xocui OymamuraH
MarHuT OKMMJIap amajja JOUMHI Oyiaau.
L; ranTaknan yTa€Trad TOK Ky4d Ba JeMakK
yHAA XOCHJI
OKUMUHUHT KYBBAaTH TepMoO-pe3uctop 4

Oynamuran MarduT

HUHI  Kapumwmrura Oormuk.  Jlatumk

YpHaTUITaH MYXUT  XapopaTh  NacT

Oynranga TEPMOPE3UCTOP  KapIIWJIUTH
okopu Oynmanu (62-pacm). Hatmwxkanma, L

FaJITaKJaH yTaéTFaH TOK KYYH Ba YHIa
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63-pacMm. JloromeTpuk
TEPMOMETP-HUHT YMYMUUN



XOCWJI OYyJlaluraH MarHUT OKUMH >KyJa cxeMacH
knuuk Oynmamu. by xonmma L, ranrakma

XOCWJI OyJiraH MarHur OKUMH, L

FaJITAKJard MarHUT OKUMHUJIaH aH4a Ky4Iu

Oynanu. Vyra FaJITaK MarduT
MalJOHJIapuHU ¥3 apo TabCUpPHUA XOCHI

OynraH HaTW)KaBUW MAarHUT OKUM JIOUMHUMA

MarHuT 2 HU Ba y OwiaH cTpenka 1 Hu varn

TOMOHTA, SIBHU MIKAJaHUHT macT
TeMreparypaiap TOMOHUTA Oypaiiu.

JlaTuuk  ypHaTWIraH MYXMT XapopaTd OIIHUIIM OWIaH TEPMOPE3UCTOP
Kapuwiry kamasi oouutaiinu. by L; rantaknan yTaéTran TOK Ky4d OPTHILNTA,
yHAa XOCcWi OYna€TraH MarHUT OKUMHUHU Kydyadumiura oiu® kenanu. by, yura
FAJITAK/1a XOCHJI OYJIraH MarHuT MaiJJOHJIapHU Y3 apo TabCUPU HATUXKACUA XOCUIT
OynraH yMyMuili MarHuT OKMUMUKUHUMATHUHU Y3Trapuiinra, JOMMUNA MarHut 2 Ba y
Owian Oupra crpeika 1 HU CEKMH-acTa YHI TOMOHTa, S’bHU LIKAJAHUHT IOKOPHU
TeMIiepaTypaiap ToMmoHura Oypunummura onub kenaau. Uy Tap3ga, kypcaTkuu
CTpEJKACU JATYUMK YPHATWITaH MYXUT XapOpaTH Y3rapuilura MOC paBHILIA V3
XOJaTUHU Y3rapTupud Typau.

YT onmupuil KaluTH YYWpUITaHAA XapaKaTJaHyBUM JOMMHA MarHuT 2 Ba
KapKac TaHacWra >KOWJIAIITUPWITaH JTOWMHI MarHuT 3 JIApHUHT y3 apo TabCHpU
HaTWKacuaa cTpelika JacTiadku, sbHU (0 XosaTra Kaltapuiaay.

JloroMeTpuK TEpMOMETpIap TEPMOOMMETAUT HMITYJIBCIN TEPMOMETpIapra
HUcOaTaH Oup Kartop ad3amuKiapra 3ra. YHUHT JaTYUKIApHUIa UIIOHWIMIIMKHUA
nacaiiTupajuraH XapakaTJIaHyBYH KOHTakatiap Uyk. KypcaTkuumma ctpenkaHuHT
XapakaTIaHul Oypyard HucOaTaH KarTa, IIKajdaJard MabIyMOTHH T€3 Ba SHTHII
YKUII UMKOHHATH Oop. JloromMeTpuk KYpCaTKMYHUHT YIdaml aHUKIHIATa TOK
MaHOAWMHMHT KyWIAaHWIIH Ba artpod MyXHT Xapoparu ACSIPIN  TabCUP
KypcaTMaiiy, YyHKH OyJIapHUHT Y3rapuIlld ydTa FaJlTaKJard MarHUT MaiioOHTa
MPONOPIIMOHAT TahCUP KYypcaTnO, HATH)KaBUI MAarHUT OKMMH Yy3rapmail KoJjajiw,
JIEMaK CTPEJIKaHU XOJIaTH XaM y3rapMauau.

Bocum Ba cuiipakiaHrawJukHu VJiadam ac0o6gapu. ABTOMOOWILIAp/a
YpHaTwiran OocuM Yivam acO6o0japu JABUTATENard Ba THAPOMEXaHUK
y3aTMajapJiard MOU, MHEBMAaTHUK TOPMO3 TH3UMUIArW XaBO OOCHMHHH Ha30paT
KWIMIT Y9yH XU3MaT KWiaad. Mol Ba XaBo OOCMMHHHM Ha3opaT KHIYBYH
acO6o06siapy HOCO3 OYyJraH aBTOMOOWJUIAPHM MIILJIATUII KATHUSIH MaH  JTHWJITaH,
YyHKH Oy aBapusi pPSKUMIAPUHUA  F03ara KEITUPHUIIM MYMKHH. XaiaoBuu

205



AVUKKATHHU MIOMIMJIWHY Tap3fa >Kand KWIMII Makcaauaa, AesIpid Xamma
aBTOMOOMJIIapAa CTpesIKall MaHoOMeTp OuiiaH Oupra aBapus O0cuUMH XabapuucH
XaM YpHaTHJIAIU.

64-pacMm. beBocuTa TabCHUpIaHyBYM MAHOMETP MEXaHU3MH.

XO03Upru 3aMOH aBTOMOOWJUIapua KUPUTUII KOJUIEKTOPHUIArd  XaBOHU
CUMpaKJIaHTaH-JIMTUHU Ha30paT KWIyB4M ac000 - SKOHOMETpP KEHI Kyjlamja
unuIaTWIMOKAa. by acOobnaH onraH MablyMOT acocHJa XalIoBYM SHI KaM
E¢Hwiru capd Oynaauran xapakaT peKMMUHM TaHJAIl UMKOHUSTUTA 3ra Oynaau.

Vigam ycymura kypa MaHOMeTpiap O€BOCHTA TabCHpIAHYBUM (MEXAHHK) Ba
anekTp acOobnapra OymuHanu. beBocuta TabcupianyBuu acboOmap Typura
HayaCUMOH TIPY>KUHAJIM MaHOMETpJap, AJIEKTp acOoOiapura TepMOOUMETaILI
UMITYJIBCIIA Ba PEOCTAT NaTYUKIIA JJOTOMETPUK MaHOMETpIIap KUPaIH.

HaltyacumoH mpyXMHalu MaHOMETpJapHUHT (64-pacMm) ¥3ura Xoc TOMOHHU
IIYHJAaH  MOOpaTKH, ylapAa Ce3yBUM OHJIEMEHT HaiyacMMOH MpYyKHHa Ba
KypcaTkuy OWTTa KWIMO MILIaHraH Ba ac0o0Jyiap MaHeaura >KOWIallTUPUIITaH,
HazopaT KWIMHAETTaH MYXUTAAaH CYIOKJIUK €KUM XaBO OOCUM OCTHa Hailua OpKalu
CE3yBYM AJIEMEHTra y3aTtuiaiau. HaltuacumMoH npyXMHaIM MaHOMETPHUHI acOCHi
aeMeHTH cudaTua 31acTHK sicCH Halldya 4 MIUIaTUIMO YHUHT KYHAAJIAHT KECUMU
acocuit Ykyap X Ba Y ra HucOaTaH CUMMETPUK XoJija sicainrad. Halua aiiana éiu
Oyitnad Oykwiran 6ynu0, OuTTa TYja TyraTuiaMaraH ypamjan nuoopar. Haltuanuur
Oup yuu mTynep 7 ra KaBiiapiaaHran 0yiu0, y opKalid CYIOKJIUK €KM XaBO Ha30paT
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KWINHAETTaH TU3UMIaH HalYaCUMOH NpYXWHAra y3atwiaad. HailuaHuHT MKKWHYA
yuu TopT™Ma 6 ra OupukTupwiraH Oynub, y kopmyc 1 ra mMaxkamiiaHraH y3aTma
MEXaHU3MHU OpKaJin ac000 cTpenkacu 2 HU Xapakarra keatupaau. Muuparu 6ocum
TabCUpHa Haiya KeHrasau (KyHJajdaHr KecuM Vymauyamu Y YKu Oyiinua
KaTtanamanu, X YKu Oyiimya - KUYMKIAmIagu), JIGKHH A Ba A; EiJlapHUHT
Y3YHJIUTY amajja y3rapMmanau. Hatrkana npyxuHa EMMHUHT STPUIIMTHA KaMasiiu,
Haiua Tyrpuianaau. Haitya TyFpuiiaHuin BakTHAa TOpTMA 6 Ba y3aTMa MEXaHU3MHU
OpKaJln CTpefika 2 HU Xapakarra kentupaau. IOputuin MexaHu3Mu TapkuOura
TUIUIM CEKTOp 5 Ba TpuOKa (aimanum Vku OuiaH Oupra sicanran, 6 TagaH 16
Taraya KUYMK MOJYJUIM TulIdanapra sra Oynran ruaupak) 10 kupagu. Ctpenka
YKugaru Kuwi TpyKUHA 3, y3aTMa MeXaHU3MUJaru TUPKUIUIAPHUHT acOo00
AHUKJIUTHUra TAbCUPUHU KamMaluTupaau. ManoMmerp- mypsat 9 Hu 6ymatuod, yzatma
MEXaHU3M aCOCH 8 HU KepaKJId TOMOHTa XapakaTIaHTHUPUII XUCOOUTa POCTIIaHAH.

Oxupru BakTAa aBTOMOOWIUIapAa KEHI >KOPUM KUJIMHAETraH SKOHOMETPHUHT
TY3WIMIIM Ba HWIUIAIl OPUHLIMIM XaM IOKOPHAA KEJITUPWIraH HailuacuMOH
OpYKUHAIM  MAHOMETPHUHI  HWIUIAIl  NPUHUOUOUIA  ailHaH  yXmamjaup.
DKOHOMETpJIapra YpHaTWIraH HalluaCUMOH MpyXuHajdap OocHUMaaH sMac, Oaliku
XABOHUHI CUMpAKIAIINIIIAH TabCUPIaHaAU. DKOHOMETP IIKAIACUAATH CTPENKAHN
X0JaTUra Kapal, TaHJIAHTaH XapakaT PeKUMHHHUHT TEXKaMIMKIUTUra 6axo Oepuin
Ba JIBUTATEIHUHT OMP KAaTOP HOCO3JMKIIAPU XaKUJa MabJIyMOT OJIMIINA MYMKHH.

HaituacumMoH mpyXWHATW MaHOMETPJIAPHUHT CE3yBUAHJIMK Japakacd IOKOPH
O0ynu0, ynap yayaliHu KaTTa aHUKJIUK OuiaH TabmuHnanauiap. [y Ounan Oupra,
Oy Ttypaaru ac6oOyiap karra Oocumiapra Ba BuUOpanusra 4ujaamMcu3 Oyiasu.
HlyHuHr ydyH, HaW4acMMOH TPYKHHAJIM MaHOMETpJIAp acoCaH, ITHEBMAaTHK
TOPMO3 THU3MMJIApUJa TaTOWK Tomau. by Tuznmiapaa xaBo Oocumu OenTuiaHTaH
Makcuman KuiiMaTuaaH, y30ru Ounas, 25% raya OpTHUILNA MyMKHH.

Tepmooumemann umnyavcau manomemp. TepMOOUMETANT  HUMITYJIBCIH
MaHOMETp JaT4yMK Ba KypcaTKu4JaH uoOopar OYyiamb, OuMeTasa IIacTUHAIU
KYPCATKUYHUHT TY3WJIUIIU UMITYJIbCIW TEPMOMETP KYpCaTKW4 TY3WJIUIIUA OWJIaH
alfHaH OUp XWIL.
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Manomerp  gatumru  (65-pacm)
OpoH3anaH TaképianraH MemOpana 12
ra oJra OynuO, yHMHTI MapKa3uu
KHUCMHUra TypTHO 4YHMKKaH >xouu 14
OWIaH »HIacTUK IJacTUHAa 3 TasgHHUO
Typajau. DIacTUK TUIACTUHAHUHT yYura
KOWNAIITUPUIITAH KOHTAKT «Maccay
OWJIaH yJaHTaH.

HNatunkna [1-cuMoH TepmMoOuMeTast
IJJACTUHA JKOWJAIUTUPWITaH Ba Y
«macca» IaH U30JIALUA 65-pacm.TepobumeTai
kunuHrad. [ nactunanuHr - AMITYJIBCIIN
enkacu 4 ra KOHCTAaHTaH CHUMJH
yynaram VYpanran OYnu0, yHUHT Oup MAHOMETP T
y4H TepMOOu- IJJaCTUHAra
naiBaHJIaHTan OVyica, UKKUH-YU y4d
11 »nmacTuk KaauH cuM 7 OpKaiu
YUKUII KACKWYU § ra ynaHrad. Tepmo-
OWIUIACTUHAHW  WIIYM  EJIKACHHHUHT
y4ura uK-

KMHYU KOHTakKT 6 ypHaTwiradn. Mem6pana octuga 6ocuM Oynmaranaa KOHTakKT O,
ANACTUK TUIACTMHA 3 Jard KOHTaKT OwiaH TyTtam Xxonjaa oynamu. TepmoOumeTamnn
IUTACTUHAHUHT UKKUHYHM, TEPMOKOMIICHCAIMS €JKAaCH OJJIACTHK TyTKMY 9 ra
MaxKaMJIaHTaH Ba YHUHT JAaTYUK OYIITUFUAaru XojdaTUHU poctiarny 10 Hu Oypain
Wynu OunaH Y3raptupca Oynaau. MacanaH, pOCTJIArdM4HM COAT CTPEJIKACH
Hynanumum Oyitnua Oypasca, 3JaCTUK TyTKUY Ba y OuiaH Oupra TepMoOUIIacTHHA
nacasiii Ba KOHTaKTJIapHU Oup-Oupura KaJanuil aapaxacu oprtaau. JlaTumx
MEXaHU3MHU, acocH | OmnaH Oupranukaa XuMosi Koouru 2 Owian €nunra. JlaTamk
HazopaT KWIMHAETraH MyxuTra mryuep 13 épnamuaa ynanaau.

Tepmooumemann UMRnyabCAU MAHOMemp Kyluoazuua uwinaiou. MemOpaHa
octuaa OocuM Oynmaranaa (YT OJAUPHIN KaJIUTH YJIaHTaH, JICKUH JBUTATEhb
unuIamMaéTral Xoj) JaTYUMKIArd KOHTAKTIap Oup Oupura MUHMMAl Ky4 OujiaH
TUpaJITaH Ba TCPMOOMUIUIACTHHA YYJIFaMJIaH YTaéTraH TOK YHUHT WIIYU CJIKACHHU
KM3AUpaad Ba y OSTWiIMO KOHTAKTIApHHM Yy3aJW. bup Hedya makWKalaH KeHWH
IUIACTHHA COBUHAM Ba TYFpPWIAHWO, KOHTaKTJIApHU sHa TyTtamrtupaan. Hly
Tap3ga JaT4YUK KOHTAKTIApH JaBPUH paBUIIAA TyTaIIUO-y3wWiHO Typaiu. V3
HaBOaTuaa, Kypcarkuuaaru [1-cMMOH TUTaCTUHAHUHT WITYHM €JIKACH, YHTa YpayiraH

208



gyiraMaaH yra€rraH >QQektuB TOk [, TabCUpUAA KU3UHIUM Ba y OSruind
KYpCaTKu4 CTPEJKACMHU WIIYM XO0JIaTra, SbHU IIKAJAHWHT HOJIb Oenrucura
KEJITUPAIH.

Jlatunk wmeMmOpaHacu ocTuja OocuM maigo Oynranma (ABUTATENh HINTA
TYIITaHJAaH KEWWMHTH XO0JI) SJACTUK IUIaCTMHA KOHTAKT OujlaH Owupraiukia
KyTapuiagd Ba TEPMOOMMETAIT IJJAaCTUHAHU IOKOPU TOMOHTra »Jraju. OHJH,
KOHTAaKTJIap y3WJIUIIN Y4yH OMMETaJlT IJIaCTUHAAAru YyJFaM/IaH KYTIPOK BaKT TOK
YTKa3WwIuIM Tajnad KuwinHaau. by dca, KYpcaTKU4Jaru TepMOOHUMETaILI
IUIACTUHAHUHT HINYM €JIKACU KYNPOK KU3WIIWIra, KYNpOK STWIMIIWTra, Ba JEMak,
CTpENIKaHM KaTTapoK Oypuakka orummura onub kenmaau. Kypcatkuu Oumerann
TUIACTUHACUHUHT UITYHU €JIKACU KAHYAJIMK KYII STWIUIIN, TbHU CTPEJIKa KaHYaInuK
KaTTa 00CUM KYpCaTHUIH, TaTYUK MEMOpaHacu OCTUAard OOCUMHUHT KaTTaJUTUra
Ba JJIaCTUK IUJJaCTMHA 3 Jard KOHTaKT OMMeTaul TUIacTMHA HWIIYM eJIKacHhIaru
KOHTaKTra KaHYaJIMK KaTTa Kyd OwiaH Tupanud, yHu AedhopMmainus KWINII
napakacura OOFIHK.

TepmoOumeTany MiacTUHANApPHU MINYM eJKajJapu aTpod MyXHUT XapopaTu

TabCUPHIA XaM KU3MIIM MYMKUHJIUTHHU Xucobra omub, Oy Typaaru
MaHoMeTpjiapAaru  OWMeTaul  IUIACTMHAJIAPDHUHT  Xap  MKKajlacuja  Xam
TEPMOKOMIICHCALUS €JIKanap Ky31a TyTHITaH.

WNmnynbsenm acO00IapHUHT Ty3WIMIIN HUCOATaH COJJIa Ba yjaapaa Tallkd MyXHT
XapopaTH Y3TapHIIWHU SXIIW KOMICHCAIUS KWIHNII MEXaHU3MH MaBXyd. AMMO
KOHTAKTJIADHUHT TYTAIIUO-Y3UJIHUII JKapaCHH, ylIap opacuaa YUKyH YHKHIIUTA Ba
Oy ce3wnapiu paavoOXalaKUTIApHU BYXKyAra Kenumura onu0 xemagu. Mm
Kapa€HuJa KOHTAKTIAp KYSAH, EMUPHIAAH, YTdamlapu y3rapaad Ba HaTHXKala,
TATYUKHUHT XaM JTaCTIa0KH KYpCaTKUWIapH Y3rapaau, Yrdarl aHUKIATH Tacasim.
HlyHuHT y4yH OXMpru BakTAa Oy Typiaaru Oocum ymyam acOobiiapu peocrtar
JTATYUKITN JIOTOMETPUK MaHOMETpJIap OMIIaH alIMaIlITHPUIMOK/IA.

Peocmam oamuuxnu nocomempux manomempaap. JJoromeTpuk MaHOMETpIAp
peocTaTiii TaTYMK Ba MarHUTOAJIEKTp KypcaTkuyaaH moopar. PeocraTnm matumk
(66-pacm) mtynepnau acoc 1 man ubopat Oynub , yHra mymar Oaxs €paamuia
OpoH3amaH Tai€praHraH KaT-KaT Oypama MeMOpaHa MaxkamiaHraH. Acoc 1
ycTUTa peocTar 4 Ba y3aTMa MEXaHH3MHU )KoWamTupuiaran. MemOpana Mapkasura
Typtkud 11 YpHaTtuiran 6ynub, yHra

poctnam MypBatu 10 opkanu TeOpaHMma
numadr 9 rtagHuO Typaau. TeOpanma
MUIIAHT PEOCTATHUHT CyApalruuv S5 ra
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66-pacm. Jloromerpuk
MaHOMETp- HHUHI  PEeoCTaTiu
JIaT4YUTU

Peocrar matyukiM JIOTOMETPUK

Ma-HOMET] KYpCaTKHuH,
JIOTOMETPHK TEP-MOMETP
KYypcaTKu4Iapu TY3WIHIIUTA
allHaH Yyxwmami, ¢akatr ynap Oup-
Oupu-nan FaJITAKJIApPHUHT
ypamiiap COHM Ba  YJIAHUII
cxemacu OuinaH dhapkK Kuaaau.
JlaTuuk peocTaTu
KapIIHIUTHHUHT y3rapur

noupacu (163 Om nan 20 Om
rada) JIOTOMETPHUK TEPMOMETp-
Jaru TEPMOPE3UCTOP
KapIIMIATHHUHT y3rapwii
noupacuaat (450 Om nan 50 Om
AcO00HU

C€3YBUAHJIMTMHU OLIMPUII YYYyH

raya) aHYa  KaM.

JIO-TOMCTPHUK MaHOMCTP

KYpCaTKU4H-J1aru FaJITAKJIap

yHu VYK 6 artpoduna
AUJIAHTUPUILU MYMKWH. VK 6 ra ypairad

TabCUp KHIHUO,

npyXuHa § cyapairud 5 — XapakaTHHH
Oenrmnanran Jgoupana d4eksiad  Typajaw.
Haszopar KUJTMHAETTaH TU3UMATH
OOCUMHMHI  KECKUH  y3rapumu  ac6o0

KypcaTunuiapura TabCUPUHU KaMaWTHPHIII
Makca-auaa Imrynep 12 ra kaauOpJiaHraH
KUYUK TEHNTUK-Yalyd YUIUK YPHATHITaH.

JlaTunkka MOM €KM XaBO Y3aTWITaHIa
MeMOpaHa OOCHM OCTHJa IOKOpPH TOMOHTA
KyTapuiaau Ba TeOpaHMma MUIIAHT 9, TasHY
MauJIOH4Ya 7 OpKaJli CYIpPAJTHYHU PEOCTAT
oyitnad bocum
Kamairanga meMOpaHa Y3UHMHT DJIacTHK-

XapakaTIaHTUPA/IH.

JIUTU TabCUpHUIAA IMaCTTa TyHIaJu. pr}KI/IHa
8, Cypajirnd Ba YHHHI' MCXAHU3MIIAPUHHU
IIaCTJIa6KI/I XoJmra KaﬁTapaHH.

a) r
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67-pacM. JIoromeTpuk MaHOMETPHUHT
JIEKTP CXEMACH.

1, 2 Ba 3-;moromeTp faiTakiaapH, 4-4vMKHILI
KUCKUYH, S5-kymuMua kKapmwimk (24B mu
KYpcaTKuwiap Y4yH), 6-T€pMOKOMIIEHCAIIHS
KapIIUJIUTH, 7-TaTYuK PEOCTaTH
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67- pacMlla KeJITU- pUITaH cXeMa
Oyitnya ynaHay.

PeocTaT gaTuukiii MaHOMETpJap UM-IYJILCIU MaHOMETpJIapra HUCOaTaH KaTop
ap3amuknapra sra. KypcaTtkuu mikanacuia cTpelikaHU XapakaTiaHUII JT0MpacH
aH4ya KeHr, Oy XaiJioBuMra MabIyMOTHHU T€3 Ba aHUK YKUO OJHUII UMKOHUSITHHU
O0epaau. JloromMmeTpuk MaHOMETpPJAPHUHT YIlUall aHUKJIWTK IOKOpU Ba yiap
paguoxanakKuTIapHU BY)KYJIra KeJITUpMaiauiap.

ABapusi Temmeparypacu xal0apumjapu. ABTOMOOWUIapAa  CTpeNIKaIu
TeMIreparypa KypCaTKMYJIapUHUA  YPHATWIMILHM, JBHUIATEIHUHI  UCCHUKJIMK
peKUMUHU Oupnan Oy3wauiiu (MacajaH, CyB HACOCMHU MILIJAH YWKHILIU, CYB
HACOCMHM XapakaTra KENTHPYBUYM TACMAaHMHI Y3WIMIIM €KUM COBYTYBUYHU
CYIOKJIMKHMHI OKMO KeTumu Ba Oomika cababnapra kypa) HaTWKacuia, YHUHT
TeMmreparypacu Wyn Kyuno OynamaiauraH KuiMmaTiapradya KYTapuianO KETHUITHU
XalJI0BYM JTapX0J ce3aJM Ba TETUIUIM Yopa kypaau aed xadornatiad Oynmaiau.
yHuHT yuyH 6ab3u aBTOMOOUIUIAp/A CTPEIKAIU TEPMOMETpra KyliuMua aBapus
TeMIiepaTypacu xabapuuiapu xaMm YpHaTHIIAIH.

e 2 o
A AR
N

1
n
o

68-pacMm. ABapus TemIiepaTypacu XxadapuuiIapUHUHT JaTUYMKIApH.
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a - TM104 naTtuuru Ba YHUHT yJIaHUII CXEMAacH: |-4uKUI KUCKUYH, 2-
W30JISITOD, 3-6amnoH, 4-6umeTas IiacTuHa, 5,7-KoHTaKTiIap, 6-
yeksiaruy, 8,9-Tok yTkasrud miactuHanap, 10- xabapuu yupok. 0 - TM111

JTATYUTH: |- YUKHUIIT KACKUYH, 2-U30JIATOp, 3-pocTiiail MypBaT, 4,6-
KOHTaKTIap, 5-KOOUK, 7- KUCYBYHM I1aiiba, 8-OuMeTast riacTuua, 9 -
mtekkep. B - PC403-b gatuuru: 1-4ukui KUCKUYH, 2-U30J4TOpP, 3-pOoCTiiall
MypBaTu,4-TUprax. S-poCcTIaHyBYH TUIACTHHA, 6,9-KOHTAaKTIAp, 7-OMMeTasI
IUTaCTHHA, 8-0aJJIOH

CylOKJIMKIM ~COBYTMII TH3MMWUra Jdra Oyiaran JBuUrateiapia aBapus
TeMIiepaTypacu Xa0apuMCHHHUHI JATYUTH PAJUATOPHUHT IOKOpH Oakura,xaBo
OuJIaH COBYTWJIQAUraH ABUraTesiap/a 3ca, MOMIall TU3UMHUIa YpHATHIAIH.

ABToMoOOWIIIap/a aBapusi TeMreparypacu xadapuucu cudaruga TepMoOuMeTal
IJJACTUHAIM JaTYUKIAp HIIaTWiIaau. JlaTYMKiIapHU TY3WIHIIWHUHT Y3UTa XOC
tomonnapuau TM104, TMI111 Ba PC403-b Oenrwnm paTyukiap MHCOJIUA
KypumnMu3 MymkuH (68-pacm). TM104 natuuruna (68-pacm,a) yuura KOHTakT 5
YypHamTUpWIran OuMerasul IuiacThuHa 4 xe3 OalioH 3 ra KOWIAIITHpPWITaH Ba
KOOMKIAaH H30JALUg KWJIUHTaH. Y, KaluH cuM 9 opkanu, wuzonsTop 2 ra
MaxKaMJIaHTaH KMCKu4Y 1 OwiiaH TyramTupwirad. Yeknarnd 6 OumeTan miacTuHa
4 uu OamnoH 3 ra Teru0 KonumwMra uyn kyimaiiau. Konrakt niactuHacu 8 ra
MaxKaMJIaHTaH KY3FaJIMac KOHTAKT 7, KOOMK OpKall «Maccay I'a yJIaHTaH.

Hazopar KuivHaéTraH MyXuT XapopaTd OpTUIIM OujaH OuMeTayl jactuHa 4
XaM KU3UMHIM Ba IAcT TOMOHra Kapad sruia Oomnwaiau. Temmnepatypa Mabiym
xaBpau KuilMaTtra erraHia OMMeETall IJIACTUHAHUHT OSTUWIUIIM NIy Japakara
€TaJMKU, Y KOHTaKTIap 5 Ba 7 HU TyramTupaaud. by Xxonma aBTOMOOMIIHUHT
ac6001ap naHenuAa >KOMIAIITUPWITAH KM3Wi Xabapun yupok 10 énanu.

HNatunk TM111 (68-pacm,0) KamuH ke3 KOOUK 5 AaH nbopat 6yau0, yHUHT UUYKU
KHUCMHUIa y4Hura KOHTaKT 5 KOWJIAIITUPWIraH CUPTMOKCUMOH TEpMOOMMETAILI
rmactuHa 8 maitba 7 épmammaa KucuO Kyuwiran. MypBat 3 OuinaH Oupraiukia
scajraH TapelKacMMOH KOHTAaKT 4, H30JATOp 2 HHUHI WYUTa YpHAIITHPUITaH
YUKW KUCKMYM | HUHT pe3pbacu OYiinad xapakaTiaHWIIM MYMKUH. 4 Ba 6
KOHTaKTIap opacuaard MacodaHd Yy3rapTUpUII XucoOWra AaTUYMK KOHTAKTJIApU
TyTallUdIl TeMmneparypacuaun 92 ... 98 °Cc JOMpacujia ypHAaTUIl MYMKHUH. by
Typaaru natuukiap KamA3 apromoOusiapuaa Kyia-JlaHraH.

Hatuuk PC403-b (68-pacm,B) JIA3 Ba JIMA3 aBTOOYyCIIapUHUHT aBTOMATHK
y3aTMa KyTUCHJIard MOM XapOpaTHMHHU Ha30paT KWJIUII y4yH WIUIATUIAAu. Yuura
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KOHTAaKT 9 ypHaTwiran OuMeTasl racTuHa 7 Kkopnycra Oupuktupuiarad. Konrakr
6 3ca pOCTIIaHyBUM IUTaCTHHA 5 ra YpHATWIraH OYynuO y 4YMKUII KUCKUuu 1 ra
ynanran. KoHTakTnapHuHr TyTammi Temieparypacu, 127...143 °C nompacuma
MypBart 3 €pramMuaa ypHaTUIAIH.

ABapusiiim  0ocuMm xaGapuuiapu. ABapusiiiu 0ocuM xabapuuiapu Ha3opaT
KWJIMHA-ETraH TU3UMJA CYIOKJIHMK €KMW XaBO OOCUMUHHU HYn KyHuO OYnmaiinuraxn
KUiiMaTiapraya KamMaiu® KeTraHiurua Tyfpucuga xabap Oepul, xailioBUYMHU
JUKKATUHYU IHOMIMJIMHY paBUIa »Kaldd KWIMII Y4yH Xu3MarT Kwiaaud. by
Xxa0apuWJIapHUHT acOCHUW 3JEMEHTH JaTdyuk Oynubd, y Ha3zopaT KWIMHAETTaH
MYyXUTra KOWIATHpUIa . ABapusiian 60cuM MaBxya OYiranja, JaT4uk Ce3yBUU
AJIEMEHTUHUHI KOHTAKTJIapu TyTamuO, acOoOnap mnaHenujaard Jamma EHaJu.
ABToMOOMIIIap/ia YpHATWIIAJWraH aBapusuii OOcHM Xalapuujiapuaa Cce3yBUYd
ayieMeHT cudaTuia MeMOpaHa Ba MPY>KWHA UILTATUIAIH.

MemOpananu gatunk MM10 (69-pacwm, a) mtynep 1 maxkamiaaHnraH acoc 2 JaH
Ba mMeMmOpana 3 nman ubOopaT. Uukuiml Kuckuud 7 OWJlaH yJaHraH IJlacTUHara
Ky3FaJIMac KOHTAaKT 5 ypHatwirad. Ky3ramyBuum KOHTakT 6 YpHATWITaH MUIIAHT 4,
TYpPTKUY OpKaidu MeMOpaHa OwiiaH OofjaHrad. [[aTYMKHUHT YCTKM KUCMHU IOTKa
MeTasul KOOUK 9 Ominan énuira.

Wiau xonataa, sbHU MeMOpaHa ocTuaaru 0ocuM MebEpuaa Oynaranaa, y 1oKopu
TOMOHTA 3TWJIMO TYpTKHY Ba MHIIAHT 4 OpPKaJIM KOHTAKTIap 5 Ba 6 y3WiraH XoJijaa
yuiad Typaau. MemOpana ocTujard OocuM MebEpPUIAH KaMma-WuIKd OujaH
KOHTAKTJIap TyTalIaau Ba acOoOmap maHenuaard xabapuu namma €Hagu. TasHd 8
épramMuia TaTYIUNKHU MabJIyM derapaja pocTiiall MyMKHH.
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69-pacm. ABapusiiii 60cUM XabapuuIapUHUHT JaTYUKIapU

a - MM10 (memOpananu), 6 - MM 120 (npyxuHamn)

BA3 Ba KaMA3 Typkymuaard aBTOMOOWIJIAPHHHI JIBUTaTENIADUHU MOMIAIl
tu3uMura ypuatuiran MM 120 Genrunu naruukiap Oomkaya Ty3uiaumira sra (69-
pacMm, 0). [Hatuuk mrynep Ounan Oupra scajiran kopmyc 9 man mbopatr Oyauo,
YHUHT HMYKM OYIUIMFU IONKAa nNoaud(dup IJIEHKaJaH Tai€praHran nuadparma
OwiaH WMKKM KUcMmra axpatwirad. umadparma octumaru OVIUIMKKA IBUTATENb
MoilIal TH3UMHUIaru Mol kupub auadparmMa Ba TypTKAY 6 HU IOKOpUTa KyTapau.
HuadparMaHvHr yCTKM KHCMMra Kys3raiMac 7 Ba Ky3fajdyBuM | KOHTaKTiap Ba
nuadparMaHy OKOpPU TOMOHTa OSTUJIMIIUIAa KapIIWINK KYpcaTyBuM CE3yBUYHU
AJIIEMEHT MPYKUHA 5 KOUIAIITUPUIITaH.

KopryCHUHT yCTKM KUCMM YUKHII KUCKHUYHM 2 MaXxKaMJIaHTaH U30JsTop 4 OuiiaH
énunrad. JluadparManuHT I0OKOpYU KUCMHAArH OYIIITUK Maxcyc GUibTp 3 opKaiu
TallKM MYyXUT Owiadn Oornanrad./luagparma octumard OYHIIMKAa, JEeMak
JBUTATETHUHT MOMWIam Tu3uMHuaa OocuM Mebépuaa Oyica, y druiaaud Ba
KoHTakTiap 1 Ba 7 HU y3wiran xoijaa ynuiad typaau. bocum menépumaan kamainud
KeTca KOHTAaKTJap JapXoJ TyTallaad Ba acOoOiap maHenupard xabapyu jamma
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¢nagu. by Typmarm gartuvkiap yiadamiapu  KAYUKIWATH, WIIOHWIMIIMTH Ba
Oapkapop UIIIANTY OWIaH aXpanaud Typai.

bynnan rtamkapu, aBapusuin (kM MUHUMAaN) OOoCuUM Xabapuwiiapd MTHEBMO-
IOpUTMAJIap/ia, SIIUKIAPHU OYHUIIHUHT BaKyyM TH3UMHJA Ba aBTOMOOWJIHUHT
OOIIKa TU3UMIIApUIA XaM HUIIaTHIIAIH.

Haszopam casonnapu:

1. Hazopar ymuoB acOoOmapuHMHr Basudanapy HHMa Ba ylap KaHaal
Tajabiapra )xaBoO OepuIm Kepak?

2. TepmoOUMeTaIT UMIYABCIH TEPMOMETPHU TY3WIHIIKW Ba HWIUIANIHHA
TYITYHTUPHHT.

3. TepMoOMMeTaT MMMOYJIBCIA  MaHOMETPHH TY3WIUIIM Ba WIUIANIUHU
TYITYHTUPHHT.

4. TepMOOMMETAUT HMMITYJIBCIH TEPMOMETP Ba MaHOMETPJIAPHHUHT aCOCHU
KaMYWINTH HUMaJaH noopar

5. MarHuTOSneKTP(JJOTOMETPUK) TEPMOMETPHU TY3WIHWINM, WIJIAIIA Ba
ad3aUUK-TApUHA TYITYHTUPUHT

6. MarHuTO3NeKTP(JJOTOMETPUK) MAaHOMETPHH  TY3WIHIIH, WIUIAIIKA  Ba
ad3aUUK-TApUHA TYITYHTUPUHT

7. TemnepaTypaHUHT  aBapusi KHAMaTiIapd XakKuna Japak  OepyBuu
acOOOIapHHUHT TY3UJIUIIN Ba UIUIAIIMHA TYITYHTHPHUHT.

8. bocuMHUHMTr aBapusi KuiiMaTiiapu Xakuja Aapak OepyBud acOOOJIapHUHT
TY3WINIIN Ba UIIUTAITAHU TYITYHTUPUHT.

Maspysa Ne 15

Maspysa maB3ycu: Hazopat-yinuoB acOo6iapu Ba EpaaMuu )KUX0371ap(J1aBOMMU).

Masbpy3sa pexacu:

1. Exwiru catxunM yagam acoobnapu
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2. AKKYMYJISITOPHUHT 3apsiji peKUMUHU Ha30paT KWIyBUH acOo0ap

3. ABTOMOOWIb Ba TPaKTOpP XapakaT TE3JIMTH Ba JABUTATE]Ib BAJUHUHT aiJIaHUIIT
4acTO-TaCMHU Ha30paT KWIyBUM acbo0map

4. V14oB-Ha3opat ac606IapPHIHT PUBOMKIIAHMII HCTHKOOIIAPH

5. Epnamun snexTp ux0371ap

TassHu cy3 Ba wuOopajap: >JEKTPOMArHUT CHWIFU CaTXUHU KYpCATKWUYH,
JIOTOMETPUK EHUJIFU CATXUHU KYpCAaTKUUU, aMIIEpPMETP, TaXOMETp, CHUIOMETD,
TE3JIMK VIYall MeXa-HU3MHU, KapTyllika, XUCOOJall MEXaHW3MHU, KUYUK MOJYJLIN
mecTepHsa(TpuOKa), AJIEKTPOH TaXOMETp, TeHepaTop, poTop, OopTaaru Hazopar
TU3UMU, CKaHEp, HYTK CHHTE3aTOpH, OWHATO3ajlaruy, OXAHTJIM TOBYII CHUTHAJIH,
IIOBKMHJIM TOBYII CUTHAJIM, CUTHAJIJIAP peecH. \

Enunrn carxunm ymuam ac6o6aapu. Erwmrm carxunm ymyam ac6o6mapu
aBTOMOOWJIb Oakuaru EHWIFM Xa)XKMUHU Ba Yy KaH4a Macodara eTUIMHA 0axoJanl
MMKOHUHHU Oepagu. XO03Upru 3aMOH aBTOMOOWJUIapUJa EHUIIFU CATXMHU YiIdalll
YUyH 3JIeKTp acOo0nap uuuia- Tuiaau. by acobo0napHUHT qaTuuru EHWIFM Oakura,
KYpcaTKuy 3ca, XalJaoBuM KaOuHacugaru acooOsap maHenura >KOMIaiTupuiiaau.
Kypcatkuu mkanacu 0ak xaxmu ynymuaa napaxanananu: O, 1/4, 1/2, 3/4, 11 (€xu
F). K¥pcarkuu cudatuaa uKKH Typaard acOoOiap JKOpUil  TONraH:
AJIIEKTPOMArHUTIIM Ba JIOTOMETPHUK. Xap MKKaja KypcaTKuu OuiaH, EHWIFU CaTXu
y3rapranjia Kapuwinry y3rapajadrad Oup Xul peocTaTiy JaTYMKIAp WIUTATHIIATH.
bab3u nartumkiapra Kymum4a KOHTaKTiIap YpHaTWiuO, ynap Oakaaru EHWIFU
MabJyM MHHUMaJ KuiiMaTradya kamairanga (taxmuHad 50 - 100 kM macodara
eTaJIuraH Japakaraya) TyTaiiaaq Ba acoo0ap nmaHenuaaru jamma EHau.
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70-pacMm. Enunru caTxyHu yiryaim acOOOMHUHT PEOCTaTIIN JaTuYUT U

Peoctatnu patuvkHuHT (70-pacM) ce3yBUM JJIEMEHTH cH(aTHAa KalpoHJaH
TallépiiaHral UWIMHAPUK Kalku 1 unuotatwiu®, y numadr 7 Oownan Oupra VK 2
atpoduna Oypanumu MyMkuH. [y YKHUHT ¥3ura peocTtaTHUHT OpoH3alIH
CyIpairuyu 9 mMaxkaMJaHTaH Ba y XapakaTjlaHTaHaa peoctar yyinramu 12 yctuaa
cupranaau. Peocrar yynramu 0,2 MM JI1 HUXpOM CUMJAaH TEKCTONMT TaxTadya 10 ra
ypanrad. Pyx xoTuimMacuian Tai€piaaHrad JaTYMK KOpPIycH MKKU Oynakaad (3 Ba
4) wubopar Oynub, ymap Oup-Oupura mypBaT 6 Epmamuaa OUPUKTUPHUIITAH.
Kopnycuunr yctku Oymaru 4 narv YuKMII KMCKUYHM 5 ra peocTaT 4yJIFaMUHHHT
Ooup yuu 11 ynanran. Peocrar cyapanruum cuMm Xaika 8 EpraMmiaa JaTUUK
KOPITyCUTa yJaHTaH. EHUIIFU caTXy Kamaiica IaT4MK KaJIKUCH acTra TyIIaau Ba y
Ownan 6upra cyapanrud xam Oypaiand peoctar KapIIMJIUTHHA KaMauTHPaIn.

KamA3 asmomoouiiapuea

YpHamuieau EM158-4 oencunu

oamyux 6bowmKawapox my3uiear 0yauo,
yaapea Kywumya x#y@m KoHmaKxmaap
9  ypuamunean. by kowmaxkmaap
mymaweanoa, acbobrap naHeauoa
(o0oamoa EHUNRU camxu

KVPCAMKUYUHUHE —~ U4uda)  CueHaul
aamna émHaou 6a Xaruoo8UUHU EHUNSU
my2aémeauaueuoan 02ox Kunaou. BA3
asmomoounnapuea ypwamuiean bBM
150 oamuuknapu xam wyHea yxuiau

71-pacm. Inekmpomaznumau

mysujauuiea d2a. . N
i® CHUJIZU camxu KypcamKuiu

Inexmpomacnumau kKypcamkud (71-
pacm) acoc 4 ea Maxkamiaueaw
IOMWOK  nynam y3akiu, Oup-oupuea
nuc6aman 90" Gypuax  ocmuda
HCOUNAUWIMUPUT2AH UKKU 8aTMaK 5 ea
7 O0an ubopam 0yaU6, yIapHu ycmu
Kymo nounaxiapu 6 ea 8 ounau
KONJIAH2AH.
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Fan

MAKIGpHUHT YKJIapy KECUILITaH HYKTaJla >KOWJIAIraH YKIa, KYpCaTKh4 CTpeJIKacH
2, xe3 nocoHru 1 Ba mynar sikopuya 10 Maxkamiianras. Vr OJIAUPHII KAIUTH S
yllaHTaHJla TOK aKKyMyJaTop OarapesjaH aMmIrepMmeTp Ba KYpcaTKUUYHUHT b
KUCKUYU OPKaJU FaJTaK 5 JaH YTaau, KeMUH MKKYU 3aHXUpra OViIuHaIu: FauTak 7
OpKaJIM KOpITycra Ba JaTYUK peocTtaTH 9 opkanu kopnycra. Fanraknap 5 Ba 7 nan
TOK yTranjaa, yiap arpoduja MarHuT MaioHu Xocuia Oyiaau. by Wkkana MarHut
MalJIOHJIAPHUHT Y3 apo TabCUpUJIa XOCHJI OYIraH HAaTHKABUM MAarHUT MaWIOHU
yJIaT SKOpYaHU Ba y OujIaH OWpra CTpeKaHW Y3 MarHUT Kyd YM3HKIapu OYiinad
WYHAIITUPAJIN.

EHunry caTxu  y3raprasja JaT4MK PEOCTATMHMHI KapLIMIMTH XaM Yy3rapaju.
Hatmwxkana 5 Ba 7 rantakinapaan YTaéTraH TOK Ba yiap/aa Xocus OYViaéTraH MarHut
MalJOHJIIADHUHT Y3 apo TabCUpHU y3rapaau. by, HaTWxaBul MarHuT MauaoH Ba
yHra MOC paBUIIJIa CTPEN-KaHUHT XOJIaTU Y3rapuiuura onud kemagu. Ac6o0 Tok
MaHOaugaH axXpaTwiranjia, IMOCOHTM | cTpenkaHu JacTiiadKu — XoJiaTura
KauTapaiu.

Enunru caTxuny yayam ac6001apuaary J10roMeTpUK KYpCaTKUuIap TY3HIIHUIIH,
TeMmriepaTtypa Ba OocuMm ymyaml acOOOJapUHUHT JIOTOMETPHUK KypcaTKU4wiIapu
Owian Oup xun OYynub, Oup-OMpuiaH FalTakiapAaru ypamiap COHU Ba
pesucropiap Karraauru Ounan (apk kuiaau. JloroMeTpuk KypcaTKUYJIapHUHT
yiyam aHUKIUTH  SJEKTPOMArHUTIM KypcaTKuujapra HHcOaTaH aH4a IOKOpH,
YYHKH yJap/a TeMmreparypa y3rapuiinud OuiiaH Y3MHUHT MarHuT YTKa3yBUYaHJIUTUHU
y3rapTupud TypyBUM aH4Ya CAJIMOKJIM MAarHUT YTKasruuiaap Wyk. byHmaii tamkapu,
JIOTOMETPUK KYypcaTKUwiIapJa CTpesikaHu Oypuiuin Oypuard HucOaTaH Karra.
Crpenka Ba sKopyara IMOCaHTM Kepak 5Mac, YyHKH yJap AacTia0Kd XoJiaTura
KYpcaTKuy KOOWFUra S>KOMJAIITHUPWITaH KUYKWHA JOUMHMM MAarHut €paamuiaa
KauTapuiaIu.

AKKYMYJSTOpP 0aTapesiCHHM 3apsj Pe:KUMHHHM HA30paT KWIKHII ac0odaapu.
AxkymynsaTop OatapesiCiHU 3apsajanl peKMMUHUA HAa30paT KWIHII OUp BaKTHUHT
y3ulla TeHepaTop Ba peje-pOCTIArnYHUHI TEXHUK XOJATUHU XaM Ha30paT KWW
UMKOHUATHHM Oepaau. 3apsa-lall peKMMUHUA Ha3opaT KWJIUII aMIepMeTp,
BOJIBTMETP €EKM CHUTHAJI Jammna éEépaamMuja amaira OLIMPWIMIIN MYMKHH.
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AMrepMeTp 3apAajiall  3aHXKUpUTa

IreHepaTOPHUHT  MycOaT

KyTOJapu

KE€TMa-KCT, SABbHU AKKYMY-JIATOP

opacura YiaaHaau.

Ba

ABTOMOOWIIB

amMIepMeTpiIapy 3JIEKTPOMEXaHUK ac000ap TypKyMura MaHcyo Oynub ymapHUHT

ANEKTPOMArHUTIN EKM MarHUTORJIEKTP TypJapy MaBKy..

72-pacM. DNEKTpOMarHuTiu

TU3UMOAru aMIiepmMeTp

DNeKTpOMarHuTIM €KW Ky3raiMac
MarHuTJId ~ aMmmepMeTpiap  cojjaa
TY3WIHMIINATA 3ra OYIAraHauru cadadnu
KEHI'POK TaTOWK ToNraH. AMIepMeTp
(72-pacm) acoc 4, noumMuii MarHut 3,
kKe3lMaH Tal€piianran yrTkasrud 1,
aKkop4ya 5 Ba cTpeiika 2 gaH ubopart.
Ac600 3amxupuaa TOK OyiIMaranma
AKOpYa S5 JTOMMHUN MarHuT NYHaJUWIINA
Oyitnad ropu3oHTaN Xoijaa Oyiaau Ba
CTpelKa KYpcaTKWd  IIKaJACHHUHT
ypTacuna, 0

pynapacuna typagu. Acoc 4 Ba xe3

SIBbHU oenrucu

yTkazrud 1 opkanu TOk yTa Oouuiaca,
atpoduaa
MarHiT MaiJIOHU TabCHUpHIA SKOpYa 6

YHUHT Xocun  Oynran
Ba y Owiman Owupra ctpenka 1 TOK
HyHanumura kypa y €ku 0y TOMOHTa

ofa Oomutaiiau. Arap cTpenka YHr

TOMOHIa OfCa 3aps/UIAHUILI,  Yal
TOMOHTIa orca pas3psiUIaHULI
Kapa€HUHU  Kypcataad. YTa€TraH

TOKHUHI KWWMaTh KaHYaJIuK KarTa
oyca,
Oypuaru myH4YadukK Kyn Oynamau.

CTPEJIKAHUHT OypuIIHII

['eneparop KypuimMacu XaiJloBYM KaOMHACHAAH Y30KPOK >KoimamraH Oyica

(macanan JIA3 aBToOycnapu) €KM TeHEpaTOPJIAPHUHI KyBBaTH Ba YiIUuaHaJIuraH

TOK KMHMaTH KaTTa OyiraH XoJulapAa, KECHMM 03acH KaTTa OyiraH CHMJIapHU

KaMpPOK HIOUIATHII MaKCaauJda MATrHUTOIJICKTP TU3UMIA MaHCY6, KSJIBFaJIYBLII/I

MarauTiin

amrepMmeTpiap KyJJIaHWIAIH.

by Typmarm amMmmepMmeTpiapHU

TY3WIHUIIH JJOTOMETPUK KYPCATKUWIAPHUHT ) TY3UIIMIINTA KyAa YXIIall.

HT

ABTOMOOMJIb Te3JIMT'MHHM Ba ABUTraTeJlb BAaJIUMHUHI alJIaHUIII YaCTOTACHMHH

Ha3opaT KWIKII ac000aapu. XapakaT Te3IUru, 00cub YTUaTraH iy Ba IBUTATENh
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THUPCAKIIN  BaJIM-HUHT aﬁnaHI/Imnap 9aCTOTACUHHU  HA30paT KWIMII  Y49YH
aBTOMO6I/IJIJIap CIINAOMCTP Ba TaXO-METpJaap Omtan KUXO03J1aHaau.

CrnuagoMerpiap MILIAl NPUHIUMH OYHNYa MAarHUTOWHIAYKIHMSIIA Ba JJIEKTPIIA
Typaapura OynuHanu. CHOUAOMETp XapakaTHU OSTWjyBYaH Ban (mynar Tpoc)
éplaMmia y3aTMajap KyTHCUTa VpHATWITaH peAyKTOpAaH €KW y3aTManap
KyTHCHUTa >KoimamTupuwiran TeHeparopaa xocun Oynaran DHOK  Tabscupuaa
allIaHTUPWIIAIUTAH JJIEKTpoABUTaTeNlal onaau. CuaoMeTp me3nauk yauaui 6a
Xucoonaw  mexanusmaapuoan  ubopar. Te3nuk  Ynyam  MEXaHU3MH,
CIUIOMETPHUHT KHPHII BalWAard aijaHMa XapaKaTHU KYpCaTKUY-CTPEITKaHUHT
niKajgara HucOaTaH XapakaTura ainantupu® Oepaau. XucoOjam MeXaHH3MHU,
CIUIOMETPHUHT KHPUII BajUJard aijlaHMa XapakaTHH, CUpTUTa OocuO YTuiraH
UYyInHU KypcaTyBuM pakamiiap €3uirad, xucoOjam OapabaHYalapyHHU aijaHMa
XapakaTura y3raptupub oepaau

Teznuk ynuaw mexanuzmu. Te3nuk ymuam mexaHusmu (73-pacm) Kyluaaru
KHCMJIapaaH uOopaT: KUpHII Baju | Ba yHra mMaxkam OMPUKTUPWITAH JTOUMHUUN
MarHur 5 Ba IIYHT 4, KONIKOKCUMOH KapTyllKa 6, MarHuT 3KpaHu 7, VK 8, cTpenka
12, xuin-ipyxuna 11, nummanrya 9 Ba km/coam napna gapaxananrad mkana. Kum-
NPYKUHAHUHT OUp yud YK 8 Tra MKKMHYM Yy4U TMHIIAHTYa 9 ra MaxKamJlaHTaH.
Kupuin Banmm aillanma XapakaTHM y3aTMa KyTHCHAAru peayKTopra yJaHTraH
ATWIIYBYaH BajliaH OJIAJIH.
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ABTOMOOUITH XapakKaTJaHraH/a,
JOMMUK MAarHuT aujlaHagd Ba YHHUHD
MAarHuT ManJ0-HU TabCUpPWJA ATOMUH
KapTyllka TaHacuja yloopMa TOKIap
WHIyKIMsUTaHaau. Y iopMa TOKJIAp
KapTylIKaHu  y3ujla XaM  MarHuT
MalJIOHWMHHU XOCWJI KWJIaau. Maraut Ba
Kap- TyIlIKa MarHuT MaiJoHJIapUHUHT
V3 apo TabCUPHU HAaTHXKacuaa
KapTyIIKaHU Ba y Ou-yaH oupra VK 8 Ba
aBTOMOOWJIb TE3JIMIMHU KYpcaTyBud
cTpenka 12 HM Mar"HuT aina-HULIA
WyHanmumuaa  OypailiuraH  MOMEHT
xocus1 Oymaau. JloumMuii MarHUTHUHT
allJlaHUII 4YacTOTaCH KaHYaJuK KaTTa
Oynca, KapTylmika Ba JE€Mak, CTpeika
HIYHYaJIUK KaTrta Oypuyakka Oypanaim.
Kun-npyxuna 10 xapama-kapiu
MOMEHT XOCHJI KUJIaIu.

Crpenka 12 Hm  alinanunuiap
4acTOTacura OOFIIHK paBuLIa
Oypasnuiy, ¢dakaT JAOUMHA MAarHuT
XOCHUJI KWITaH MOMEHT Ba KUJI-IIPYKUHA
KapIIWIMK MOMEHTJIAPUHUHT VY3 apo
Tabcupu Ownan OenrunaHaau. by
KapTyllka Ba CTpeJKaHu Oypanuii
OypyaruHu aiJlaHUIUIap YacTOTacura
TYFPU MPO-NIIOPLUMOHA  y3rapUIINHU,
SbHU YU3UKITU OOFJIAHUIIIHU
TabMUHJIAUIN.

IOmmok nymatman (omatma, Ctl0
JaH) scaliraH XaJKaCUMOH MAarHuT
9KpaH 7, Kap-TylIKa opkKanu YTaéTran
MarHuT OKHUMHHH Ky4Jal TUPHIII
xucobura acO0OHM ce3yBUaH-TUTHHU
OILITUPHUII YIYH XU3MaT KHIaau. AT-
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74-pacM. TalIky WIANIKILINA XUCOOJIaIl MEXaHU3MU

pod MyXUT XapopaTH KYTapwIMIIK OWilaH KapTYIIKAHUHT KapIIWJIUTH OpTaiu Ba
ylopMa TOKJIap Kydd Macaim0, KapTylika OWIaH CTpelnka KaMpoK Oypuakka
Oypwianu. Temmepa-Typa y3rapuiid acOOOHUHT Yayall aHUKIUTUra TabCUPUHU
KaMaWTUpUII MaKCaauaa JOMMHUN MAarHuT Tarura WyHT 4 ypHaTwirad. Jloumui
MAarHuT XOCWJI KWJIraH MarHUT OKUMUHMHI KaTTa KUCMH KapTyIIKa OpKajau yTca,
KMYUK KUCMH MAarHuT IIYHT OpKaJu yTaau. ATpod MyXUT XapopaTu KyTapUIUIIN
OWJIaH MarHuT IIYHT KU3WWJIM Ba YHUHI MarHuT Kapmwiurua oprtanu. LyHT
opkanu YyTaéTraH (SbHU TACT TOMOHIA) MAarHUT OKHU-MHM KaMasJy, KapTyllKa
OpKaiy yTa€TraH MarHuT OKUMHM 3ca, akcuH4a omanu. Iy tapuka, temreparypa
y3raprasja KapTyllka KAapIIWJIWIKW Y3rapuilnra MOC pPAaBUIIIA YHJIA XOCHII
Oynaétran yropmMa TOK KyYMHHU OUIMIIM €KUM KamMalumu xucobura, atpod MyXuT
XapOPATUHHUHT aCOOOHMHT KYpCaTHILl aHUKJIUTUTa TabcUpH OapTapad KUIMHAIH.

IOKOpI/IIIa KCIITUPUIITAH KOIMIKOKCHUMOH KapTyluIiKajan TC3JIMK ynqam
MCXaHHU3MJIApH KSJfH"II/IJII/IK aBTOMO6I/IJIJIapHI/IHI‘ ClInaoMeTpiIapuaa TaT61/IK TOIII'aH.
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Jlexun Gaw3u aBTomo-OusutapHuHT (3MJI, MockBuu, 3A3) cnugoMeTpiapuHUHT
TE3JIMK Yadarl MeXaHu3MJapuja sICCH KYPUHHUIIAAr KapTylIKajlap WILIaTHIITaH.
By Typnaru te3nuk yiuam MexaHU3M-JaApUHUHT WA MPUHIIUIH KOTKOKCUMOH
KapTyIIKaJId MEXaHU3MJIAPHUHT WAl TPUHIUMIIHIAH GapK KWIManIu.

Cnuoomempnapnunz  xucoonaws  mexanuzmu. XpcoOjaml  MeXaHU3MHU
opuT™Madu 14,13 Bandanap opKaiu KYYKapOKJIU(UEPBAKIIN) IIECTEPHSIaH OJIaJIH.
Opanuk BalyaJapHUHT Y3UW XaM KYYKapoKiau kydTiapra osra. XucooOuarl
MEXaHU3MU YMYMHUH VKKa SpKUH KOWJIAIITUpWIraH UWINHAp OapabaHuanap 6
Tymiamuan udopar (74-pacm). Xap oup 6apadanuanunr rapaumura 0 qan 9 rava
Oynran pakamjap Tyluupwirad. bapabaHuanap cnuaoMeTp UIKaJaCUHUHT
OpKacura >KOWJIalITUpWiIran OYynub, ymapaaru KYpcaTKUWIApHU VKHUII Y4yH
Maxcyc Aapya KOJIAUPHUITaH.

Crnunomerp xucoOiall MEXaHU3MIIAPUHUHT OapabaHyalapy TalIKUM €KUM WYKU
WTAITUILTA OYIUINM MyMKHH. XHUCOOIAIl MEXaHU3MHU TY3WIHIINHU Ba HIUTAIINHA
OapabaHuanapu TalIK{ WIANIAIUIA OYITaH MEXaHW3M MHCOJHIA KYypHO YHKamMus3.
VHr Tomongaru Oupunun GapaGandya (arap XHcoOJall MeXaHU3MUIa OJIHU
TOMOHHUJIAH Kapajca) opaiduk Bamya 13 (74-pacm) OuiaH JIOMMO WIIAIITaH XOJiJa
Oynrannuru cabaliu, aBTOMOOWIh XapaKaTjaHTaHJa y aijaHaau. XucooOJarl
MEXaHU3MUHHMHI Xap Oup OapabaHuacu (OUpUHYMCHIAH TaIIKapH) YHT
TOMOHUHUHT YeKKa CUPTHIA Wurupmaragad tumrdara 4 (74-pacm), 4am TOMOHHIA
sca MKKHUTA THUIYara 7 sra. Xapakar Oup 0apabanuanan keiimnru 6apabandara 6up
YKKa KOWTAIITUPUITaH Maxcyc KHYMK MOAYJUIM IIecTepHsiap (TpuOkaap)
Epaamua y3aTHiIaan.

Tpubka 8 HuHr  Oapabanvanap OWIaH WIALIUIITa KUPUILAIWTaH OJITUTA
tumdacu OYnuO, yHUHr ydtracu (OuTTa opanub) KanTajamThupuiarad. bupunun
OapabaHya ailaHraHja yHUHT WKKA  TUIIYaJd  TOMOHHU  TPUOKAHUHT
KaJTATAIITUPWITaH TUIIM OWIaH Wiamub yHU ailnananudr 1/3 xucmura Oypaau
Ba ¥3 XapaKaTHHU JJABOM STHUPAJM. Y3 HaBOATHAA TPUOKA Y3MHHMHT y3yH THILIAPH
OwiaH keiimHru OapabaH4YaHM WKKHU TUIIYara, sbHU ainaHaHuHr 1/10 xucmura
Oypanu. bomnanfuu GapabGaHUaHMHT MKKW THUIIYaId TOMOHM OWUp MapTa Tyia
allmanMmaryHva, TpuOKa aiijlaHa OJMalIu, YyHKH YHUHT HMKKHTa y3yH THIIYacH
OapabaHYaHUHT MWIMHAP KUCMU OVinab cuprananu. by, xap Oup Oapabanua
1/10 xucmra Oypanuiuu ydyH OJAMHrA Oapabanua anbarra Oup MapTa Tyna
allaHuIIMHKA TabMUHAaau. Ontu OapabaHuanu couAoMeTpiapia OOUUTaHFUY
6apabanua 100000 mapra aiilaHranja Kojranjiapy AacTiaOKd XoJiaTHra KauTaau
Ba XucoOjam MEXaHU3MUHUHI IIKajacuJaru KypcaTKuujap sHa HOJJaH
OolIaHaIH.
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CrnuoMeTpJaapHUHT TE3JIMK Ba XUCOOJIAIl MEXaHU3MIIAPUHM alIaHTUPHUI YUyH
ATWIIYBYAH BaJ JKyJla KEHT TaTOWK TOMNTaH. Y TapHUHT TY3WIHIIH COJIA, UITOHWINK
napaxacu okopu. Iy 6unan 6upra srunyByaH Bajuiap OUp KaTop KaMYWIMKIapra
Jra: Te3 CHWJIUIIM, aWJaHUIIUHWUHT HOTEKWUCIUTH, WIUIATHUII MYMKHH OYiran
y3YHJIUTUHUHT 4ekianranaura (3500 MM rada) Ba yHH aBTOMOOMIIIA
KOWIAIITUPIUIITMNHYA aHYa MypaKkaOuru. /[Burarenu opka TOMOHHIA KOMIIAITaH
(JIA3) éxu xabunacu kxyrapunaguran (MA3,KPA3) aBroMmoOumiapaa ayexTp
IOpUTMAJIA CIUAOMETPIIAP UIIJIATUIIA]IH.

DJEeKTp IpUTMANIA COIUAOMETPIIAp/ia XaM MEXaHUK IOpPUTMANIM CIUAOMETpiapaa
WIUIaTUIAAUTaH TE3NUK YIuall Ba XUcoOiall MeXaHu3MIapy Kyiia-Haau. DJIeKTp
IOpUTMa - y3aTMajap KyTHCUTa VpHATWIraH JaT4uK, TE3JUK  YIdail
MEXaHM3MUHHMHT  KHUPHUII BAJIMHU  alJIaHTUPYBUYM y4 (a3zaiu  CHUHXPOH
AIIEKTPOABUTATENIb Ba 3JEKTPOJBUIAaTEIHU OOIIKAPYBYM DJIEKTPOH CXEMaJaH
nbopar. DIEKTPOJBHUraTelib POTOPU  TyTallraH ITOMMHM MAarHuT KYpPUHUIIKIA
Tal€épaaHraH. DJIEKTOPJBUraTellb Ba OOMIKAPHII CXEMACH CIUIOMETPHUHT TE3JIUK
yiyam MexXxaHu3Mu OwiiaH Oupra OWTTa KOOMKKra >KoWnamrtupuirad. JlaTdauk
cudaruaa yd ¢dazanu y3rapyByaH TOK TIE€HEpaTOpH HWIUIATHINO, yHAA POTOp
Bazu(dacuHu TYPT KyTOJIW JOMMHUM MarHuT Oakapaau. OTUIYBYaH Bajl CHHTapU
JaTYMK POTOPU XaM XapaKaTHU y3aTMallap KYyTHCHUHUHT €TaKJIaHYBYM BajuaH
oJlaZii. DJIEKTPOJBUTraTeNIb Ba T€HEPATOp CTATOPJIAPUHU yuTaJaH FanTaru 0ynuo,
yiaap Gup-Oupura Hucbatan 120° Gypuak ocTHIA KOMIAIITHPUITAH Ba «EOIIY3»
cxemacu OYitmua ynauras (75-pacm).

i Aamvor |
MI a7 =

oo

S

75-pacM. DIEKTp IOpUTMAIN CIUAOMETP CXEMACHU
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['eneparop (maTyuk) poTOpW aillaHraHJa CTATOPHUHT L1°, L2° Ba L3
ayrramtapuaa dasa 6yiinda 6up-6upura mucoaran 120° ra cypriIraH CHHYCOHAAN
D.I0.K wnaykumsamanaau.  JO.JO.K  ummynscnmapu  4YacToracm  pOTOPHUHT
almaHuiiap yacroracura nponopuuonan Oynmaau. 23.HO.K HuHr mycbar sipum
IaBpu OWUPOH TPAH3UCTOPHUHI Oaszacura ys3aTwica, Ym0y TpaH3UCTOpIa
Oomkapuin TOKM maWgo Oynmaau. Hatwkana, Oy TpaH3uCTOp OYMIagud Ba
anekTpoaBuratens crtatopuHuHr L1, L2 Ba L3 rantaknapuHuHr Oupura TOK
MaHOaugaH Tok YyTamu (75-pacMaa TyHKTUP CTpenkanap OwiaH TOKHUHT L1
FanTakra GOpHUIn Hynau Kypcarmiran). Ieneparop poropu 120° ra 6Gypuiramia,
YHUHT cTaTopujaru Ooiika ranrakaa xocua o6ynran 2.}0.K umnynscu tascupuia
KeMMHIW TpaH3ucTop ouwiaad. by xonga Tok MaHOaupan kena€TraH TOK
AIEKTPOABUTATENIb CTATOPUHUHT XaM KelinHru rantarujnad yraau. lynnait kunuo,
ANEKTPOABUTATENIb ~ CTATOPU  UyJIFaMjapuJaH TOK MaHOauaaH KelaérraH
UMITYJIbCIIM TOK YTaauW Ba JATYMK POTOPUHM AMJIAHWII YaCTOTACUTa CHUHXPOH
OynraH aillaHyBYM MAarHUT MailIOHHd BY)XyAra kemaaud. by aiinanyBuM MarHut
MalJI0OH 3JEKTPOJBUraTedb POTOPUHUHT MarHUTiIapu OuiaH ¥3 apo TabCUpJIaHUO,
poTOpHU aimanTupa Ooutaiau. Potop sca, ¥3 HaBOaTHa, COMAOMETPHUHT TE3JIUK
yiyam Ba xucoOJjaml MeXaHU3MIIAPUHU XapakaTra KenTUpaau. DIEeKTPOIBUTaTENb
POTOPUHHUHI aWIaHMII YacTOTAaCH TIeHepaTop (JaT4MK) POTOPUHUHT alIaHUII
4acTOTacu, JeMaK aBTOMOOMJIHUMHI XapaKaTJIaHWUII TE3JIUTUra MPOIMOPLHOHAI
paBumiga ysrapaau. R1 - R6 pesucropnap TpaH3UCTOpJApHU OYMIUO-ENMUIIUII
HIAPOUTIIAPUHU AXIIWIIANT YYyH XU3MaT KUJaau.*

JIBurarenb TUPCAKIM BAJIMHUHI alJIaHUII YAaCTOTACHMHM Y4 XWJI ycyjd OuiaH
y4ai MyMKUH:

1) aiiytaHMIIl YaCTOTACHHM KAl KWJIYBUM Maxcyc JaTYuKIIap EpaaMua ;
2) YT ONaupuUIl THU3UMHAATU y3rU4 KOHTAKTJIIAPUHUHT Y3WUJIUII YaCTOTACHUHHU
KauJl KWINII OPKAJIH ;
3) renepatop  dazamapuHUHT  OUpUJAa  KyWIAHUID  HWMIYJbCIAPUHUHT
YaCTOTACUHU KailJ KWW WY OusiaH.
AWnaHuIl YacTOTACMHU KAl KWIyBYM JAaTYMK OWIaH  MIUIAJIWraH

TaXOMETPHUHI TY3WJIHIIM Ba HIIUIAIIMA, JJIEKTP FOPUTMAINA CIUIOMETPIAPHUKUTA
yxmam 0Ynaub, yiap NaTYuKHU YPHATWUIIUII KOWW Ba IIKAJIAHW Japa)kajaHUIIn
Oowrnan dapk Kwiaau. byHgaH tamkapu, TaxoMeTpiapja XucooOian MeXaHU3MUra
IXTUEXK UYK.
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Kap6ropatopnu aBurateiiap TUPCAKiW BaJIMHHUHT ailllaHUIIAP YaCTOTACUHU
Ha3opaT KWIMII YYyH Ky XOJulapa 3JIeKTPOH TaXOMeTpJap HIUIATHIAIH.
DNEKTpOH TaxXOMETPJAPHUHT MILIAI NPUHUUIN y3rM4 KOHTAKTIApU  Y3WIUIIU
JaKMKacuaa YT OJNIUPUILI TU3UMUHHUHT OUpJaMUM 3aHKUPUIA BYXKYJra KeiaJural
UMITYJIbCIIAPHU 3apyp IIaKJIra KEeJITUPUII Ba YHH MAarHUTORJIEKTp acOobiap
épramuja yiuyaira acoCIaHIaH.
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76-pacM. DIEKTPOH TaXOMETP CXEMacu

DNeKTpoH TaxoMeTp cxemacu (76-pacM) Kyluaaru acocuid KucMiapian uoopar:
UIITa TYIIUPUIT UMIYJIbCIAPUHU IHAKIUIAHTUPYBYU OJIOK, YIIHYOB UMIYJIbCIAPUHU
MIAKJUTAHTUPYBYM  OJIOK (MYJIbTUBHOUPOTOP) Ba KYPCATKUWIM MArHUTORJIEKTP
ac600. TaxXxOMETpHUHI KHUPHII KOWHUra YT OJIUPHUII TU3UMHUHHUHI OUpIaMyu
3aHKUpHUIaH kupuil curHanu | ysatunaau. R1, R2 kapumnuknap, C1, C2, C3, C4
KoHZeHcaTopiap Ba V1 crabwiutponman wubopar OyiraH umra TYHIMPUIIT
UMITYJIbCIIAPUHU [IAKJUIAHTUPYBYM OJIOK, CYHYBUM CHHYCOMJA KYPUHUIILIArd
curtan 1 gan, MycOar umiopaiu SpUMCHHYCOUJIA IIAKINra 3Tra OYIraH UMITYJIbC 2
HU axpatud Oepaau. by uMmyssc , YI140B UMIYJIbCIAPUHU MIAKIVIAHTUPYBYH OJIOK
tpan3ucropu VT1 HuHr 6a3acura y3atuiaau. bonutanruy xonaa VT2 Tpanzuctop
OYMK, YyHKHU yHJa 0a3a Toku MaBxyJ Bay R11, R10 Ba RS 3amxkup opkanu yraau.
VT2 tpan3ucrop ouuk xoiaa Oynranga konaeHcatop C5 tyna 3apsanananu. by
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BakTaa VTI1 Tpansucrop €nuk Oymaau, yyHkH RS Kapmmnumkiaa KydJaHUII aHya
nacalMiim XucoOura yHAard SMUTTOPHUHI MOTEHUMaduW 0a3a MOTEHUUATUIAH
IoKkopu Oynaau. Mycbar wumopanu wumra tymupuimn umnyiscu 2 VTI
TPaH3UCTOPHUHT Oa3acura y3atuiaau Ba y oumnaau. Konmencarop C5 VTI
TPaH3UCTOp OpKaIu 3apsacuzinanund, VT2 tpan3ucTtopHuHr O6azacupa maHwUit
norenuan xocun Kwiaau Ba V12 tpanzuctop €nunaau. VT1 tpansucrop R11, R9,
R8 Ba RS xapmmnukiap opkanu yraérran 6a3a TOKM XEcOoOUra OYMK XOJa yIuiad
typunaau. Tpauzuctop VT1 ounk 6ynranna, R11, R7, R3 Ba R5 3amwxkup Ba ymuoB
ac600u 4 OpKaltH TOK YTUIIM TabMMHIAHAMH. YIIHOB acGOOMIAH yTaéIraH TOK
UMITYJIbCH 3 HUHT JTaBOMUUIUTH KoHAeHcaTop C5 HUHI 3apsACU3JIaHUIIl BaKTHUTra
oormuk. Konpencarop C5 3apsacuznanu® Oynranaan kevinHn VT2 TpaH3UCTOp
ounnany (yHUHT Oazacuparu MaHduil moteHuuan wuykonamu ), VT1 Tpansuctop
sca énmwiaau. Tok uMnynbcu 3 HUHT YacTOTAcH YT OJAUPHUII TH3UMU OMpIaMyu
TOK 3AHKMPUHMHT Y3HJIMII YacTOTACHIAa TEHr Oynan. YiuoB ac6obum 4 TOK
UMITyJIbCIIADUHUHT 4acTOTacura INpomopuuoHan Oyiaran >(QQeKkTuB TOK Iy
KUAMaTUHU KypcaTau.

V3rapyBuan Kapmiiuk R7 épraMua TOK MMIYICHHHHT —aMIUIHTYIACH
pocTiiaHaau. AcCOOOHMHT YIyall aHUKJIWTUTa, aTrpod) MYXUT XapOpaTUHHUHT
Tabcupu Tepmope3uctop R3 xucobura kommeHcarus kKwinHaau. Juom V]2
tpanzucTop VT1 Hu xuMos Kuwiauin BazudacuHu Oaxapaan. ABTOMOOWIHUHT
BJIEKTP TABMHUHOT THU3UMMAATM KYWIAHUII KUUMATH Y3TapUIIUHA TaXOMETPHUHT
yi4daim aHUKJIWTUTa TabCUPUHM KaMaWTHUPHUIN Ba YHU OapKapop MIILIAIIAHA
TabMMHJIAII YIyH cxemara VI3 cTaOumuTpoH KUPUTUIITaH.

VT onaupuimn TH3MMH GYIMaraH ausenb JBMTATEIH 0ab3M aBTOMOGHILIApA
TCHEPOTOPHUHT OWp (asacujgaru KywIaHUII HMIYJIbCIApPU YaCTOTACHHHU Kaml
KWJIWIITa acOCJIaHTaH TaxXxOMETpJiap MILIATHIAIA. By TaxoMeTpiapHUHT HIILIAIT
MPUHIMITK FOKOPHIa KEITHPWITaH TAaXOMETPHHHI HILIAIIUIa YyXmamni OYimo,
dakat ynapaa OOIIKapyBUMd UMITYJIbC cudaThaa TeHepaTOPHUHT OUTTa (azacuagaH
OJIMHAJUTAH KyYJIaHHUII CUTHAIN UIILJIATHIaIH.

Ha3zopar-ya4uoB ac0o00JlapuHMHI PHUBOAJIAHUIN HcTHKOOogapu. Hazopart-
Yi140B ac6001a-py PUBOKIIAHUIITUHUHT KEHUHTY OOCKUYIApH aBTOMOOMICO3JIMKKA
AJIEKTPOHUKA Ba MHMKPO-TIPOIECCOP TEXHUKACH KEHI KYyJamaa >KOpUM KHJIMHA
OOoIUTaHraHIUTH OWIaH OOFJIHUK.

Hazopar-ynuoB acOOONApUHUHT SHTWM aBIOAW - DJIEKTPOH HHJUKATOpJIap
(BakyyM-JTFOMU-HECLICHTIIN, EPYFIUK TapKaTyBUU JAHOJUIH Ba CYIOKJIHK KPUCTAIIIN)
unuiad YMKWIMIOM Ba aBTOMOOWLIapra YpHATWIMINM —XaWJoBYHra 3apyp
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MabJIyMOTHH HadakaT aHaJoOTJU (SBHU CTPENKAIU KypcaTKu4iap) KYpUHMIIJA,
Oanku pakamuid, rpadUKIM Ba MaTH IIAKIUAA €TKa3UIIl UMKOHUHU Oepaii.

X03Upru 3aMOH aBTOMOOWIIIapHU1a Ha30paT-yIdoB acoo0mapu xap X Kymumya
Ha30-paT Ba JAMArHOCTUK TH3UMiap (OopTaaru HazopaT THU3UMHU, JTOUMUN

YpHATWITaH JaTYUKIap TH3UMHU, MapIIPyT KOMIIBIOTEPJIApH, HABUTAITUS THU3UMH Ba
X0Ka30) OminaH 6upra ax0opoT-AMarHOCTUKA TU3UMUHY TAIIKUI KUJIA]IH.

boptaaru nazopar tuzumu (BHT) aBTOMOOWIHHMHT arperaT Ba TH3UMJIApUIard
Oup Katop napaMmerpiap xakujaa xabap Oepu0, yiapra TEXHUK XU3MaT KYpcaTHUII
3apypJIMIu XaKuJa XanuaoBuuHu oroxiantupaau. bHT épnamMuaa nuutatuinagurax
CYIOKJIMKJIAp CaTXWHHU, TOPMO3 YCTKyHManap XOJIATUHU, EPUTUII TU3UMUJIATH
JaMIiajiap CO3JIMTHHM, (PUIbTpJiap X0JIaTHHU aBTOMATUK PaBHIIIa Ha30paT KWJIMIII
MYMKHH.

JlnarHocTukara KeTaJuraH BaKT Ba MEXHAT Xa)KMUHU KaMalTUPHUII MaKcaauaa
aBTOMOOWJUIAp JAOUMHUN YpHATUITAH JATYUKIAP TU3UMHU OWJIAH KUXO3JaHMOKIA.
JlaTuukiapaaH KeiaraH CHUMJIAp IITEKKepad OVJIMHMAa — OpKaldd JIMarHOCTHK
acooOnapra ynanaau. by Kyna Kucka BakT JaBOMHUAA aBTOMOOWJIHMHI TEXHHUK
XOJaTUHU aHUKJam WMKOHMHM Oepamau. bynra mucon tapukacuga HEKCUA
aBTOMOOWJUIAPUHUHT ~ TEXHUK  XOJIATUHM  JUArHOCTMKa  KWIMII  y4yH
nnutatunaaurad ckanepnam mociaamacuk SCANNER-11 HM keATHpHUII MyMKUH.
By ac006 uxuam, kynna onud ropuiaaurad KwinbO uiuiaHraH 0ynu0O, yHra skyna
KHYMUK YIyamjapra sra Oynran kommbioTep skoinamrtupuiarad. SCANNER-11
épnamuna  HEKCUS  aBTOMOOMIAapUHUHT EHMIFM  TypKall, JBUTaTeNb
TOKCUHJIUTMHU KaMalTUpUII Ba OOIIKA 3JEKTPOH THU3UMIIApAArd HOCO3JIMKIAPHU
KyJla T€3 aHUKJIAIl MYMKHH.

Oxupru BakTAa aBTOMOOWJUIAp YYyH MapHIpyT KOMIBIOTEpPH HOMH OWIIaH
IOPUTHIIAINTAH MOCJIaMa a0 YUKWINO, Y XaiI0BUMTa Xapakat Te3JIUTH, EHUITFU
capbu, Oocub YyTwiran #uym Ba BakT OwiaH OOFIMK OYyiraHn Kymumya
axOopoTtiapHu Gepasu.

Xapakar XxaB()CH3IUIMHA TabMMHJIAIIZAA AaBTOMOOWJIHMHT  XapaKaTJIaHMII
PEeXKUMH, QJIOXUJAa TU3MM Ba arperamjiapuHUHI TEXHUK XOJaTH XAKUIAaru
MabJIyMOT OWJIaH Oupra TallKapuJaH OJIMHAUTaH, XyCyCaH, WYITHUHT X0JaTu (My3
OWIaH KOIUIAHTAHJIUTH, TabMUPJIAHAETrTaHINIU Ba XO0Ka30), OOM-XaBO IIAPOUTH,
Wynnap xaputacu, MaH3WiIra eTru0d OOpPUIIHMHI SHI KyJlail MapuipyTd Kalu
KyllMMYa MabJIyMOTJIap XaM KaTrra axamusatura odra. by Masiaymotiap
aBTOMOOMIHUHT aXOOpOT - IMarHOCTHKA TU3UMMra Wy OVinal »koinamTupuirad
JaTyuKIapaad, MaxCyC paavo Y3aTHIl CTaHUMSAJIApUIAH, EPHUHI CYHBUU
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Hynaounulapuial Keaum MyMKUMH. By Mocnmamamap aBromMoOmib - axboport-
JUArHOCTUKA THU3UMHUHUHT DHI SIHTM HYHaIuuuiapura ouji OyiaraH HaBUTalUs
TU3UMIa KHUPaAJIH.

ABTOMOOWIIIap/ia HYTK CUHTE3aTOpJapu Manjgo Oynuimu axOoopoT-AUarHOCTHKA
TH3UM HMMKOHHUSTIAPUHM SIHaJa KEHTrauTtupuO, Ky3 OwiaH KypuiaJuran
MabJIyMOTJIADHU aKyCTHK axOopotiap Owiad Tynaupau (macanaH, «TyxTaHr Ba
MOM CAaTXWUHU TEKIIUPUHI» , « [YXTaHr Ba COBYTHII TU3MMHWHHU TEKIIMPHUHI», Ba
X0Ka30)

Epnavumn 21extp :kuxosnap.

Aemomoduns azpecamnapunune Inekmpropummanapu. XO03UpPTH  3aMOH
aBTOMOOWJI-JIapuaa XapakaT XaB(CHU3JIMIMHMA TabMMHIIAII, XailJloBUM Ba
HynoBumnapra KyJlaliauk sipa-THI, EHWIFMHUA Tekalml OuniaH OOfFIuUK Oynrax
MEXaHU3MJIAPHU XapakaTra KeATUPAJAUraH »JJIEKTPIOPUTMAIAp KEHr KyJjaM[a
UIUIATAIMOKAA.  OJEeKTpPOJIBUraTelb, y3aTUII MEXaHU3MU Ba  OOLIKapHUII
acOobyapugan umbopar OYnraH SJIEKTPOMEXaHMK TH3UMIa OJJIEKTpopUuTMa J1ed
aTaiaqyd. OJEKTPIOpUTMAap aBTOMOOWIHMHI  KyWHJaru Mocjamanapujia
UIUIATATIAAN: MCUTKUWIAp Ba BEHTWIATOpJIAap, ABTOMOOWUJIHUHI  OJJIH-OpKa
oiiHamapu Ba (apamapHu TO3ajmaruwiap, €H OWHaJap Ba paJMOAHTCHHAHU
KYTapuUI-TyIIHPUILl  MEXaHU3MJIApW,  YPUHAMKIAPHU  XapaKaTJIaHTUPYBYU
MeXaHu3MIap Ba X0Kas3o.

ABToMOOWIUIapAa  KOJJIEKTOPJIM  y3rapMac  TOK  DJIEKTPOJABHUTaTeIapu
Ky/utaHaau. MexaHuK SHEPTUsSHU Y3aTHUI YU4YH THIILIA Ba KYUYKapOKIM y3aTMmainap,
KPUBOIIMI-IIATYH MEXaHU3MJIApH HIILIATHIAJAA. DJIEKTPOJIBUTATCIIHU OOIITKAPHUIII
TU3UMH TYpJAM XWJ pelenap, 3JIEKTpOH Mocjamanap, JaTUMKiIap, y3rud Ba
anMmanuiad ymaruuigapaaH uoOopar. OJEKTpOJBHUrareilb, MEXaHUK JHEPTUsHU
y3aTUIIl MocCJamMacd, OakapyBUd MEXaHM3M Ba OOIMIKApHII CXEMaCHHUHT
dJIEMEHTIapu  KOHCTPYKTHB  JKUXaTHJaH  OWTTa  yMyMHH  KypuiMmara
OupramTUpuiIrad OyauIm MyMKuH. MacainaH, 3JeKTpoABUTraTe b OifHATO3alaruny
penykrtopu OunaH OUPUKKUO MOTOPEIYKTOPHU  XOCHUJ  KWJagu.  JIEKTP
oifHaTO3aJarM4 Ba OWHAIOBTUYJIAp XaM dJIEKTPOJBUTATEIb Ba OakapyBUu
MEXaHW3MHUHT OUPUKHIINUIAH XOCHJI OYITaH MocaaManapaup.

WNnutatuimn kol Ba MIapoWTHUra Kapad AJIeKTpoABUTaTeNsIap Y30K, KUCKA BakKT
JTaBOMHUJIa €KW KMCKA BaKT TAKpOPUN peKuMIIapa UILIAIIN MyMKHH.

ABTOMOOUIUTAPHUHT ANEKTPIOpUTMANIapHUIa dakat y3rapmac TOK
ANEKTPOABUTATEIIAPY  UIUIATUINO, YJAPHUHT DJIEKTPOMAarHUT Ba JIOUMUHN
MarHutTiapAaH yUFOTUIaAUTraH Typjapu MaBxKyd.

229



ABTOoMOOWIUIapAa KeTMa-KeT, mnapajiel Ba apajaml YHUFOTHUII TH3MMUra sra
OYnraH 3JEKTPOMAarHUTIM YUFOTUII TU3UMIIM 3JEKTPOJBUTATEIIap WIUIATUIIATH.
Kerma-keT yHFOTUII THU3UMIIM BJIEKTPOIBUTATEIIAp HWIIra TYIIUPHUII MOMEHTH
KarTa OYyIUIIMHU Tanad KWIMHAIWTAaH MeXaHu3miapa (OMHaKyTaprud, aHTEHaHU
YUKAPUO-TYIIMPHUII MOCIIa-

L

| s .fa.!_ A

7'7-pacM. JIoMMHUI MardHuTIIxA 3JIEKTPOABUTATEIND:

| Ba 7- mogmmnHuKiIap, 2-10MMUI MarHuT, 3-4yTKaTyTKUY, 4-4yTKa, S-TpaBepca,
6-koJIeKTOp, 8 Ba 14-Komkokmnap, 9-npoccenp, 10-maxkamiiam miactuHacu, 11-
MarHATHH MaxkKamJjiall Npy»KWHAcH, 12-skopb, 13-kopnyc, 15-9KOpHUHT Yekka

n30JA0us IJ1aCTHHaCHu

Majapu), TMapajel Ba apajall YHFOTHUII TH3UMIIM DSJICKTPOJABHTATEILIap 3ca,
TaBcupHOMAcH OapKapop Ba ailaHWII 4YacTOTacH FOKJIaMa OpTHUIN OWIIaH
y3rapmaiuran MexaHusmiiapja  (odHa-apa  To3amaruwiap Ba  XOKaso)
UIUIaTUIaAu. PeBepCHB AJIEKTPOABUTATSIUIADHUHT UKKUTAJAaH YHFOTHIN 4YyJIFaMu
0ynu0, ynap 3amKupra raama-rai yIaHau.

XO03Upru 3aMOH aBTOMOOWUIApUIA DSJICKTPOMATHUTIA YUFOTUIN TH3UMIIH
AJIEKTPOJBUTATEIIAD YpPHUTA JOMMHUM MAarHutiap TabCUpUIAa YHUFOTUJIAIUTaH
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ANEKTPOABUTATEIIAD YPHATUIMOK/IA. DIEKTPOJIBUTATEIHUHT YHUFOTUII TU3UMUIA
JOMMHI MarHUT WIUIATAIUIIN, YHUHT TEXHUK-UKTUCOAMM KYpCAaTKUWIAPUHU
CE3WJIApIIM apakaJa AXIIWiall, XyCycaH MaccacH Ba yIdyaMJIapuHU KaMalTUPHUL,
doitmanu um  kodpuuueHtuHu 1,5 OapaBap omMpUIl HMMKOHUHU Oepajiu.
DnexTpoABUraTenia WYKU yJIaHUILIJTAPHUHT COJLTAJIUTH, yJIAPHUHT
WIIOHWIWJIMTUHU olupaau. byHlan Tamkapu, MycTakuil yUFOTUII TU3UMHU Oapua
JOUMHIM MAarHUTIM 3JEKTPOJIBUTATEIUIAp PEBEPCUB OYIUIIMHI TabMUHIIAWIH.

JIOMMHIM MAarHUTIN 3JEKTPOABUTATEIIHUHI TY3WJIUIIU 77-pacMaa KEJITHUPWIITaH.
Houmuii marautiaap 2 KOOMK 13 HHUHI MYKM CHUPTUra HWKKUTa SICCH Myiar
npyxkuHainap 11 €épmammuaa maxkamiaaHaaud. DJIEKTPOABUTATENb SKOpU 12 MKKUTa
y3u VpHamaguraH cCUpraHyBYM noamunuukiap 1 Ba 7 na aitmanagu. I'padur
yyTKanap 4 xoyuiekrop 6 ra npyxuHainap €paamuiaa 6ocud typunagu. Joumuit
MAarHUTJIM JJIEKTPOABUIATEJIHUHI MIJIAII IPUHLIUIN SKOPb Ba CTATOpP MAarHUT
MalJOHJIAPUHUHTL Y3 apO TAbCUPUTa aCOCIIAHTaH.

X03Upru KyHJa aBTOMOOUIIb 3JIEKTIOPIOPUTMATIAPH YUYH KOHTAKTCHU3 Y3rapmac
TOK JIEKTPOJBUTATEIIAPUHY SIPATUIL HYHAIMIINIA U3YUIT U1 0JIUO OOPUIIMOKAA.

Ouinamoszanazuynap. OiHaTO3aJaruwiap aBTOMOOWJIHMHT OJITA TOMOHHUJIArU
(6ab3u aBTOMOOWJIIap/a OpKa TOMOHHMIArMHU XaMm) OWHAcWHU atMmocdepa
érunnapuaan (Kop, EMFUp), Xap-Xui udaocnapiaH To3ajall y4yH Xu3MaT KUJiaau.
OiiHa To3ayaruy apajail yWFOTHIN TH3UMHUTa dra OyiaraH JOUMHN MarHUTId
ANIEKTPOJIBUTATENb, alMaluiad  yJlarud, KYYKapoOKJIM PEeayKTOp, KPHUBOIIUII,
MUIIAHT Ba TOPTKWIAp, YyTKaJlap, TEpMOOMMETAUl TUTACTHHAIM  CaKJaruyjaH
noopar. Axops 1 HUHT (78-pacm) aillaHMa XapakaTh YHUHT

YKuaaru Kydkapok 13 opkanu peayKTOpPHMHI IulacTMaccalaH Tal€piaHra
mectepHsicu 12
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Fomewog  MHoage fmse
CARPRETL  LASSGA v

78-pacm. OliHaTo3aaruy:

a - yyTKanap opuTMacu; O - JIEKTp CXeMacHu;

l-saxopp, 2- anmamnad ynarud, 3-uyTKajgap IOPUTMACHHUHT PEIYKTOpPH Ba
yerapaBuil  y3ruy, 4-KpUBOIIMN, S-TOPTKH, O-NUIIAHIIAp, 7-4yTKa
MUIIAHTTIAPUHUHT TassHYM, 8-duyTKanap, 9-anmManuia® yJgarMyHUHT KOHTAaKT
nanmaru, 10-pesuctop, ll-yerapaBuil y3TMUHMHI KOHTAaKT Jjammaru, 12-
mectepHs, 13-penykrop Kyukaporu, 14-yT onaupuin  KanuTy,l5-
TepMOOUMETAJUT cakjarud, 16-dyerapaBuil y3rHYHUHT KOHTAKT IJIACTHHACH,

17 Ba 18-yiiroTumn uynramu ranrtakiapu; S Ba I - yTkasruunapHu yam
KUCKUWIAPU

ra y3atwiaad. KpuBommun 4, mecTepHs Bajura KaTTUK MaXKamJlaHraH OYyiuoO,
YHUHI allIaHUIIN PE3WHA-TO3AJIOBUM YYTKA MUIIAHTIIApU 8 HU Y3 TasH4YIapu 7 ra

HucOataH TeOpanura onud kenaau. Kpupommun xapakatu dyTkanapra TOPTKHIAP
5 Ba numanrnap 6 opkanu y3aTuiaaau. DIEKTPOJBUTaTEIHU TOK MaHOauWra ymanml

Ba y3UIll, YHUHT SIKOPUHM TE3JIUTUHU Y3rapTUpHIN anManuiald ynarud 2 €paamua

aMaJira omupuiIaau.
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OliHato3ajlaruy YyTKajgapy KAYWMK TE3JMKAA WIUIAMIMHU TabMUHJIANI YYyH
anMmanuiad ynarud 2 HMHT KOHTAKT Janmard 9, TOK AJeKTPOABUTATEIb YUFOTHUII
YyJFaMUHUHT TIapajen yjlaHTaH FfaiTakiapura, Kapmuiauk 10 man yTmacnan
O6opaauran | xonatra KkenTupuIagu.

To3zanoBuM yyTKanap TE3MUTUHU OIIUPHUII YIYH adManuiad yJIaridHUHT KOHTAKT
nannaru Oomka xonarra kentupwiaau (II xomat), By xomnnma snekrpoaBurarens
YUFOTUII YYyJFaMUHUHT Mapajes FalTaru 3aHkupura Kapunwiik 10 ymaHaau.
YUrotuml 3aHKUpUIA TOK Ky4dM CYCAWHWINM, YHFOTHUII MArHUT OKWUMHUHU
KaMmailTupaau, HaTHXKala AKOpb aljIaHUIUIap YacToTacu opTaau. Anmanuiald
ylnarud yuupwiranjgaH kend xam (0 xonar), miactuHa 16, KoHTakT janmak 11
HUHI KECWITaH J>KOWWra YypHAITyH4Ya OSJEKTpOABUTaTeN s unuiad Typaau. by
JAKAKaJa 4YerapaBuil y3rM4 3aHXKUPHU y3aJu Ba JJIEKTPOABUIATENb TYXTAUIU.
bynna, uyTkanap aBTOMOOWJIb OJIIM TOMOHMJIATU OWHACUHUHT SHI YEKKa TacT
KHCMHJIA, XalIoBUUTa XaJlakuT OepMaiauran xoina tyxranau. FOknama optumin
Ba KHCKa TyTalllyB HaTW)XKacuja o3ara KeJHWIIM MYMKHH OYiaraH KarTra TOK
Ky4YUJaH JJIEKTPOJABUIaTENb YYyJFAMJIAPUHU XMMOS KWIHMII Y4YyH, YHHUHT
3aH)KUpUra TaKpopud HIUIAWIuUraH TEepMOOMMETal TUIACTHHANIM cakjaarud 15
yJIaHTaH.

79-pacm. CJI136 Genrunu oiftHaTo3anaruy 3JIeKTPIOPUTMACUHUHT

YMYMHUU CXeMacu
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79-pacMaa 1oOUMHUI MarHUTIIM dJeKTpoaBuratenra sra oynran CJI-136 G6enrunu
OiiHaTO3aJaru4 JJEKTPIOPUTMACHUHUHI CXEMAacu KelnTupwirad. by Typaaru
OMHATO3aarMWIAPHUHT Y3Ura XOC TOMOHM IIYHAAaH UOOpPATKH, yiiapAa TO3aJOBUYH
YyTKaJJapHU KUYMK Ba KaTTa TE3JIMKAA XapakaTjlaHuIM Ounan Oupra TyxTald-
TYXTab XapakaTJIaHUII PeKUMUIA Ul XaM Ky3aa TyTuirad. OiHaTo3anaruuiu
TYXTa0-TyxTab xapakariaHuil pexumu anmanuiad ymarnd 1 Hum I xonatra
KyHuIMImM OwiaH amalira omupwiagd. by Xonjga aieKTpoABUTATEIHUHT SIKOPb
3amkupura pene 7 ynaHaau. Penena ku3aupyBuM cnupaib 8 Oynub, y
TepMOOMMETa/Ul TUIACTUHA 9 HU KU3Aupaaud. bumerann mimacTMHAa KU3WILA
JABOMHJIa IOKOpM TOMOHra srujagud Ba KoHTakTinap 10 Hu y3amu. by, V3
HaBOaTuaa, peine 11 HUHr TabMUHOT 3aHXKUPU TOKCHU3JIAHMUIIWIA Ba YHHUHT
KOHTaKJapu 12 3JeKTpOJABUTATEIHUHT SKOPU 3aHXKUPUHU y3UIITa ONu0O Kelaju.
bumerann mnnactuHa 9 coBUTaHWAAH KEWMMH JacTiiadKu XoJjaTura KauTtuo,
koHTakTiap 10 HU TyTamTupaau, pene 11 ra Tok Kenaau Ba yHUHI KOHTaKiIapu 12
TyTamuoO sHA JIEKTPOABUTATENIHA TOK MaHOaura ynaiau. OifHato3anaruyaaru 0y
*apa€H Oup munytaa 7...19 Mmapra Kaitapuiaau.

OliHaTto3aylarny 4yTKajapu KUYUK TE3JMKAA XAPaKaTJaHWIUMHU TabMUHJIAII
yu4yH anMamud yiarud II xomatura kenrupuinagu. by Xomartma TOK
AJIEKTPOJIBUraTeNb SIKOpU 4 ra acocuil uyTKajapra HucbaraH Oypuak oOcCTHIA
KOWIAIITHPUIITAH KylIMM4Ya 4YyTKanap 3 OpKaau y3aTuiaau. by pexumpa Tok
AKOPb YYJFAMIIAPUHUHT (paKaT MabayM OUp KUCMHJIaH YTTaHIUTH Ty(daiau, yHUHT
aliJlaHUMII YacTOTacM Ba AMIAHTUPYBYM MOMEHTH Kamasau. OlHaro3aiarud
YyTKAJJApUHU KaTTa TE3NMKAA XapaKaTJIaHTUPUII Y4YyyH anMamad ynaruyd |
XoJlaTra yTkaswiaau. byHzaa siekTpoaBHUraresnb TabMUHOTH ACOCHM 4yTKaiap
OpKajy aMajra OLIMPpUIIAJM Ba TOK SKOPHHMHI XaMMa 4YyJFamiapuiaH yTalu.
Anmamnabd ymarmy-ouHr IV xonmatupa TOK OupjaHura ouHaro3ajarud Ba
OMHAIOBIMY AJIEKTPOJABUTATEN-IADUHUHT SIKOpJapu 4 Ba 2 ra y3aTWiaaud Ba yiap
Oupranukaa UIanam.

OfiHaro3ayiarny yuyupuiaranaaH KevuH xam (anmanuia® ymarudHuar 0 XosiaTu)
KyJa4okK 6 ailylann0, Ky3FalyBuYd KOHTAKT 5 HU Y3TyHYa 3JIEKTPOJBHUIaTelb UIILIA0
typangu. KoHTakT 5 y3wiraugaH KeWMH 3JEKTPOJBUTaTeNb  TYXTallau.
DONEeKTPOJABUTaTeIHUHT TOK 3alKHpU OENTWwIaHraH JaKuKajaa  y3WJIWIIY,
oifHaTO3a7aruy 4yTKAJIApUHMU JACTIa0KU XoJaTHAa TyXTallluHU TabMUHJIAII OujIaH
OOFIUK. DJEKTPOJABUTATEIIHUHT SKOPb 3aHXUPJIIAPUHA OPTHUKYA IOKJIamMa Ba KUCKa
TyTalllyB TOKJIApHUJAH XaJoC KWIMII Yy4yH TepMoOuMeTau cakjiaarud 13
YpHATUIITaH.
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Emrup ToMumna® ékkaHma €ku KOp YUKyHnab TypraHaa aBTOMOOHIb OJAHU
ofHacH KaMm HaMJIaHUO, OfHATO3ajJaruy 4yTKAJIApUHYU UIIKAJAHUIIWHUA Ba yJIapHU
CHWIMINIMHY KydaWTupaad. WIKagaHWUI KyYWHWHT OPTHUINM DHEPrus capuHu
OomMpaad Ba  IOPUTMA  DJICKTPOJBHUTATENM  KU3MO  KETHIIM  MYMKHH.
OliHaTo3aJIaruyHU OWP-UKKM TaKTra, KyJ OWIaH HWIra TYIIMPHUII HOKYJIad Ba
xaB(yu, yyHku Oy Oup Heda JakukKara Oyica xaM XalJIoBUM JUKKATHHU Kay0
KWJIaau. X03Upry 3aMOH aBTOMOOMJUIApU/Ia OMHATO3a]aruy KUCKa BakT JaBOMUIA
WIUTAIIMHYA  Ta@bMUHJIAIL YYyH JJIEKTPOJBUTATETHUHT OOIIKAPHUII TU3UMUTA
Maxcyc DOJEKTPOH cXeMa KUPUTWINO, y MabiyM BakT opanuruga (2....30 c¢)
OifHaTO3a]aruy JIeKTPOBUTATCIIMHU OUP-UKKHA TaKT UIUIAIIN YUYH yJ1ad TypaaH.

Toeyws cucnannapu. ToBym  CUTHaJIJIapd  aBTOMOOWIJIApHHM — Xapakar
XaBQCU3JIUTMHU TAbMHUHJIAII Ba WYJIOBYM XaMja OOIIKa XalJOBUMJIAPHU
TPAHCIIOPT BOCHUTACH SIKWHIAMAET-TAHINTH XaKUIa OTOXJAHTHUPHIN YIyH XHU3MaT
kuaan. OXUpru BaKTJa TOBYII CHTHAUIAPH aBTOMOOWIIAPHUHT YI4OB-HA30paT
ac6o00apu OuiaH XxaMm MILUIATWINO, XalJOBUMra arpe-raTjiapHu X0JIaTh TYFpUcuia
xabap Oepamu. IIyHHWHT-TEK TOBYII CHUTHaUIApH «aBTOMOOWIIb KYPUKUHCH
TU3MMHUJIA XaM HIUIaTWIaad. ABTOMOOWMIUTapAAa acocaH JJIEKTP Ba IMHEBMATHK
TOBYII CHUTHAJJIAPU WUIIATHIA]IH.

DJeKTp TOBYI CHUTHAJUIADUHUHT OXAHTJM Ba MIOBKUHJIM Typjapu MaBXKY/I.
OxaHrIu TOBYII CHTHAJUIApYM KapHAWIM [IOBKWHJIM CHUTHAUIAp 3cCa JIHCK
pezoHaTopiau KuiuO wunuanrad. Kymuuwnmk aBroMoOwiapra HMKKUTa TOBYII
CUTHANM YpHATWIMO, OMpU TacT OXaHIVIM OYJica MKKMHYMCU OallaH] OXAaHTJIU
O0ynanu. KOxopu kiacciy €Hrwsl aBTOMOOWIIapJa ydyTa TOBYII CUTHanu OYyiuno,
yJIApHUHT OMpH MACT OXAHIJIM, UKKUTAacH OaslaH] oXaHriu O0ynaau. by curnamnap
TYIJIaMU XaMOXaHI' KWINO Oup-Oupura MmociaHaau Ba OapaBapura cajojiaHaau.

Onektp ToBym curHaau (80-pacMm) KoOJMIUIAaHTaH mynaT kopmyc 1 ra
MaxKamJIaHTaH y3ak 4, Ky3faaMac KOHTaKT IUIACTUHACH 3, KY3FadyBUM KOHTAKT
YpHaTWIraH Npy>KMHACUMOH IuIacThHa 7 napaaH ubopar. Kopnyc 1 Ba pezanarop
12 opacura nerupiaHrad Ba TOOJIaHTaH MynatgaH TaWépnanraH memOpana 11
KUCTUpUO KyMumiran. MemOpanara wmtudt 5 VpHamtupuwiran sikops 10
MaxKaMJIaHTaH. DJEKTPOMArHuT 4yiaraMd 9 y3rud KOHTAakTiaap 6 ra KeTma-KeT
ynanrad. KoHTakTnap opacujgard TUPKMII Taiikanap 2 OuiaH poOCTJIaHAIU.
KonTtaktnap opacupgaru xocuia OynaauraH ydykKyH KyUYMHH MAacaTHpUIN YUyH
yJapra napajes paBulIa pe3uctop 5 (6ab3u xoiiapaa KOHIEHCAToOp ) yJaHraH.
Bonbppam koHTakTinap 6 miacThHajiapra mNaiBaHIJIaHTaH Ba HOpMal XoJija
TyTalrad oynaau.
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80-pacM. DAEKTp TOBYIL CUTHAIIA

DNeKTpOMarHuT 4yyiaramMu 9 Tok maHOaura yinaHraijaa, y3ak 4 MarHuTiaHagud Ba
axopb 10 HU y3ura Topraau. by sca skopp MaxkamiaHraH MEMOpPaHAHU ATUIIUIITA
onu6 kenaau. Iy gakukanu y3uma sxopra YpHATWITaH ITHPT IOKOPUTa XapakaT
KUJIMO NPYXUHACUMOH IUTACTMHAra TabCUP KWJIaJW Ba KOHTaKTiap 6 HU y3aau.
KOHTakTHapHUHI y3WIMIIM HATWXKACUAA JJIEKTPOMArHUT YYJIFaMHHUHI TOK
3aHXKHUPU XaM y3ujaau, y3ak 4 MarHuT-cu3iaHaau wmemOpana 11 Y3uHMHT
ANACTUKINTK XHcoOura pnaciabku xonarura kartanu. Kowrtaktnap 6 siHa
TyTallaJyd Ba CUTHAJHU WIIM TakpopiiaHaad. MemOpaHna xapakaTu

81-pacm. CurHajuiap peeCUHUHT YJIaHUII CXeMacu
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TabCUPHAA BYXKYyATrd KCJIIT'aH XaBOHHU

TeOpa-HUIIN MabJIyM yacToTara
(200...400 Tu) ora Oydaran TOBYII
XOCHII TabMUH-JTAUIN.

CurHaiaHUHT 3apyp OXaHTW MeMOpa-

A1 111070305

HaHMW  KaJIMHJIMIM  Ba KapHaﬁHHHI‘

MaKJIWMHA ~ TaHjam  Wyau  OusaH

TabMUHIaHaaW. Kap-Hali KaHYaIuK
KaJiTa Ba MeMOpaHa KaHYaJIUK KaJHH
Oynca curHan

IOKOpH OYrau.

OXaHI'm IMYHYaJINK

ABTomMoOuWIUTapra WKKUA €KW YHIaH

OpPTUK KapHailJii TOBYII CHUTHAIHU
YpHATUITaH/la, CUTHAJIHMU YyJalguraH
TyrMa KOHTAaKTJapu OpPKAJIM YTaJuraH
Tok KukiMaTtu 20...25A rada eTud, yHH
Kyaupuimu MyMmkuH. CUTHAII TyrMacu

KOHTAKJIApWHU CaKJIalll B4 YHU HIJIaIl

MYIJIaTHHA y3aUTUPHIII YIYH
CUTHaJ1ap penecu (81-pacm)
UnuIaTUiIaa. TOBYII CHUTHAJMHHHT

TyrmMacu 5 6OCI/IHFaHI[a peic gyiaraMu

4 naH TOK ¥yTaau, YHUHT ¥y3aru
MarHuTJIaHaJu Ba sikopya 3 HU TOPTHO
KOHTaKTiap 2 HU Tytamtupanu. Perne
KOHTAaKTJIApUHUHT  YJIAaHWUIIM TOBYII
curHajulapy 1 HM  TOK MaHOawura
yJIaHUIIVHU TabMUHIAaWA. CUTHAIHU
yJIOBUM TyrMa S5 KOHTaKTJIapUIaH

yraguraH — TOK,  pele

MarHuTJIalll y4yH eTapiau O0ynub, yHu

Y3arvuHu

KHIIMaTH KaTTa OyIMaiau.

[oBkuunu  (kKapHaWcu3)  TOBYII
curHainu (82-pacM) KOCaCUMOH JIUCK
KypUHU-IIUAaru pesoHarop 19 ora
o0ynub, y Mmem-Opana 18 Ounan Oupra
teopananu. llloB-kuHiu curHamiapaa

KOHTaKkTiIap 9 opacu-garu THUPKHIL

82-pacm.

[ToBkuHIM(KapHaiCU3)
TOBYIIl CUTHAJIH:

I-KOonKOK, 2-pocTiaml HIIuMuacu, 3-

KH-CYBUYH maiioa, 4-mmoHka
YUKWUFW, S-y3rud MpyXKuUHacH, 6-
pocTiam MYypBaTH-HUHT
MpYKUHACH, 7-pOCTJIalll MYpPBAaTH,
8-K0OHWK, 9-y3ruu KoHTakTiIapu, 10-
MapKazJalTUpyBUu MpyxuHa, 11-
CTEP-’)KEH TasH4M, |2-cTepxkeH, 13-
14-
16-

Npy)KMHAIM ocma, |7-skopua, 18-

3JIEKTPO-MAarHUT y3aru,

KOHJIeHCcaTop,  15-uyn-rawm,

MeMmOpana, 19-pe3onaTop
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MypBaT 7 €paamula TallKapu-IaH
poctinananu. Skopua 17 Ba ¥y3ak 13
opacujard TUPKHUII 3ca CTepKeH 12 Hu
Oypamn iynu OwinaH pocTiaHagud. YHU
Oypail pocTiam nMnacy 2 épaaMmuaa
amanra omupwinbd, paacTiad raiika
Oy maTUIHILIN KEpaK. Poctnam
Kapa€HW  TyraTWwiraHJaH  KEWuH,
raiflkann siHa axmmiaad Oypald KyHum

3apyp.

Haszopam casonnapu:

1. Eaunry carxuny yayamm ac6001apyHUHET TypIapy Ba Ty3UIUIIH,

2. AKKyMYJISITOPJIADHUHT 3apsii peKUMUHU KaHAaill acOoOiap OuiaH Ha3opar
KWIHHA-IN?

3. CiuagoMeTpHUHT (TaXOMeTp) TE3NHK Yiadall MEXaHU3MWUHU TY3WIWIIN Ba
UIUIAIIMHA TYITyHTAPHHT.

4, CIUIOMETPHUHT (TaXOMETp) XHUCOOJIalll MEXaHW3MUHU TY3WJIUIIU Ba
WIJIAIIAHA TYITYHTUPUHT.

5. DIeKTp y3aTMalu COUAOMETPHUHT (TaXOMETP) UIUIAIIUHU TYITYHTUPUHT.
6. DNEKTPOH TaXOMETPHH UIUIAIIWHA TYITyHTUPHUHT.

7.

8. OifHaTo3anaruwiap Ty3WJIWIIN Ba UIUIAIIWHA TYIIYHTUPHUHT.

9. ToBym CUTHAJUIAPUHUHT TypJapy Ba ULIUIALIN.

10. CurHainap pejecuHUHT Bazudacu HUMaiaH ubopatr?
11. Hazopat-ynuoB ac6001apUHUHT PUBOKIAHUIIT UCTUKOOJIIAPH.

Maspysa Ne 16
Maspysa MaB3ycu: Eputum tusumu ( 2 coar).
Maspy3a pexacu:

238



1. UyIHM EpUTHINHUHT MaBKyI TH3UMIAPH, YIAPHUHT TEXHHK TABCH(GHOMACH.

2. Eputum tusumnapuaa épyFiaMk TaKCUMIIAHUIIMHUHT aCOCHH MPHHIUIIIAPY
Ba TypJIapH.

3. bom épurtuin dapanap

4, Tymanra kapiu dapaiap.

5. ABTOMOOWIIb JJaMMaJlapH.

6. Epyrin napax 6epysun ac606map

Tasgnu cy3 Ba uOopajap: ontuk TU3uM, Oom Eputuil (apacu, jammna, HYp
KalTaprud,Hyp TapKaTrud, €pyriMK OKUMH, ONTUK YK, Jamma-(apa, dyrIaHUII
TOJIaCH, TaJloreH jamna, (OKyC MapKas3M, dKpaH, €Bpolla Ba aMepuka EpYyFIuK
TaKCUMJIAIll TU3UMJIApH, KAUTaprUuHUHT KaMpoB Oypuaru, TymaHra kapuu ¢apa,
«OK XHUpa mapaa», €EpyFIMK Hyplapu y3yHJIUTH, UWIMHIPUK JIMH3aIap,
aBTOMOOMJIb JlaMIaJIapH, Kosi0a, raJloreH jamia, 4yFia-HUII ToJIacu, Hox, OpoM,
BOJIbB(G)paM, KBapl, rabapuT YUPOK, TOPMO3JIAHUII Xabapuucu, OypHIUII
KYpCaTKU4M, 3KpaH, periiocKoll,

Wyaun  EPUTHIIHMHT  MaBXKyld  TH3UMJIADH, YJIAPDHMHT  TeXHHUK
TaBcu(pHOMACH. ABTO-MOOWIAPHUHT XapakaT XaB(CU3JIUTY, alHUKCA KYHHHHT
KOPOHFM KUCMUJA Ba KYpPUHHILI EMOH OYNTaH XoiapAa, KYI >KUXaTAaH EpYFINK
ac600IapuHy XoaTH Ba TaBcudHOMacura GOFNMK. Epyrnmk ac6o6mapu iymHu
EpUTHIL, aBTOMOOWJIHMHI rabapur yiayamiiapu Xakuja MablymMmoT Oepull,
XaUJOBUMHUHI MYJDKaJUIAraH €KW aMalra OLIMpa€TIraH XapakaTh XaKuJa Japak
Oepuil, AaBiaT pakamH, KaOWHa, Ky30B CaJOHHM, Ha3opaT-yi4oB acOoOliapw,
Oara’xHUK Ba KanoT OCTUHU EPUTUIL YUYH XU3MAT KUJIAIH.

ABTOMOOMJUTAPHUHT EPYFIUK acOobsapu EpuTHill Ba EPYFIMK JapaKdmIapuiaH
TaIlIKUJI TOTTaH. EpyFJII/IK acOOOMHUHT ONTHUK TU3WMH JaMIla, Hyp KalTapruu Ba
HYp TapkaTruyjaad moopar. Jlamma €pyrnuk manOau Bazudacunu 6axapaau. Hyp
KaliTapruu napa0osiou1 makiuaa 0yiauo, jaMnaaal KU4MK MOJINN Oypdyak ocTH/Ia
YUKKaH EpYFINK OKMMHMHM TYIUIAalIuM Ba ONTHK YK OVinad iyHantupaau. TUHUK
MaTepualaH TalépiiaHran, MYKW F03acua JMH3a Ba IIpU3Maapra sra Oyiarad Hyp
TapkKatruyja EpyrivK OKMUMHU BEPTHUKAJl Ba TOPU3OHTAJ TEKUCIUK Oyiinua KahTa
TaKCUMJIaHaIH.

V30K BakT maBoMuja (papajapHUHT 3HT KEHT TapKaJraH TypH aMepHKa JiaMIia-
dapacu OYnuO Kenau. YHHUHT KUCMJIapra axxpajJiMaijuraH ONTHK 3JIEMEHTHU
IIUIIaIaH TalépiiaHraH Ba OWp-OMpura KaBIIapiiaHTaH HYp KaWTaprud Ba Hyp
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TapKkaTruyjgadn uoopaTr OYnuO, YHUHT HMYKM OVYIUIMFM HHEPT ra3 OwuiaH
Tynaupwirad. Hyp TapKaTTMYHUHT MYKM KUCMHUra OMTTAa €KUM MKKUTA YYFIaHUII
Tonacu kovmamrupuiarad. 50 Wwwuiapgan Oonutad EBporajna MeTayunmudiany
ONTUK 3JEMEHTIAp KEHI TapKaiuO, ynapiaa EpyruK MaHOAaWHU aJIMAIITHPHUII
MyMKHH Oyiau. Tok man6aun cudatuaa oaauil €Ky rajoreH JaMmnanap UIIaTHiIuo,
yJlap METaJlJI Hyp KalTapruyjard Maxcyc ysyara ypHaTuiaaam.

ABTOMOOMJICO3JIMK CAHOAQTUHUHT PHUBOXJIAHUIIUHUA KEWUHTH OOCKUWIapuaa
unuiad  yukKapwia€TraH aBTOMOOWJIJIApHU —a’pOJWHAMHUK TaBCcH(HOMaIapUHU
SXIITUIAI, YIApHU OFUPJIUTHHA KaMaUTUPUIIT MyXUM YPUHHH 3rajuiaMoK/a, YyHKH
Oy Kypcarkuuiap EHUWIFU TEKAMKOPJIUTUHU OIIUPUII OMiIaH OeBOCUTa OOFITUKIUP.

By, xo3upru 3aMOH aBTOMOOWJI-JTAPUHUHT EPYFIUK  acOOOJapUHUHT
KOHCTPYKIMSICHHM Ba YJApHU HIUIA0 YUKHUII TEXHOJIOTHUSICUHU  KUIIUN
y3rapumura onud KeIMOoKAa. ABTOMOOWIIAPDHUHT a’dpOJAMHAMUK KaPIIMIHK
KOd(pPUIIMEHTUHN KaMalTupuIl, (papalapHu BEepTUKAT YadamIapyuHU TaXMHHAH
WKKA MapTa KUCKApTUPWIUINUMHU Tanad Kuiaad. BbyHW amaira omuvpuil y4dyH
EpYFIMK OKUMHU JKyJa XaM TYFpH TAaKCUMJIAHUIIMHU TabMHUHJIAII Ba QapaHu
doiimamu  um  kodpduuMeHTHHU  ommpuin  3apyp. DapamapHUHT  SHTU
KOHCTPYKIUSUIApU HYp KaTaprud Ba Hyp TapKaTTUWIAPHUHT IIaKJJIApUHU
MypaKKaOJIalIMIIKUra Ba yIapHU Tau€piail yuyyH 3apyp KOJIMITa €HTI' W TyIIaIuraH
MaTtepuaiapHu (IIUIA, MIacTMacca) UIUIATUILL 3apYPATUHU TYFAUPAIH.

Xajakapo aBTOMOOWJIb Tpaccajapuja TallWIl XaXKMJIApUHU OIIMIIKA Ba
aBTOTYPU3MHH PUBOXJIaHUIIM, bupnamran Mwuiatnap TamkwioTh KOIIWJaru
EBpona Ukrucoamit Komuccuscu ( BMT EUK ) Tapkubupa vuku TpaHcmopT
Oyiirya KOMHTET Ty3wiuimura onud keinau. by komuter noupacuma 1958i.
XKeneana «lIpenmer Ba MEXaHWK TpPAaHCHOPT BOCUTAJIAPUHUHT KHCMIIAPUHU
pacMaH TacAMKJIAIIHUHT OWp XWJ MIapTiIapu

Ba YyHH ¥y3 apo TaH OJUII XaKujaru

mapTHOMa» WM30JaHau. by mapTHomaHu

PUBOXKJIAHTUPUIN Oopacujard yHra HIOBa
makiuaa Oup KaTtop Koujamdap HMILIad

YUKWIAUM. XO03Upru KyHaa EBponaHunr 22 S
JaBjiaTH MIapTHOManu uM301a6 BMT EMK 2440
TapkuOWJaru WYKKM  TPaHCHOPT  Oyiinua
KOMHTETTa ab30 OYJIauap Ba yjaapra TerHIILId
TapTuO pakamu 6epwiau (macanaH, OJIMOHUS-

83-pacm. Xankapo

1, ®panuusa-2, Hramusa-3, Hunepnannus-4,

bytox bpuranus-11, Poccus-22 Ba x0kazo). TACAMIIAHHII OCNTHCH
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V36ekucton Xo3upuya Oy KOMHUTETra ab30
Oynmaca xaMm, JekuH PecnyOnukammusga
unurad YuKapwiaéIraH aBTOMO-OMJUTAPHUHT
Epyruk acOo0yapura TaamyKiIM CTaH-

naptiapaga BMT EUWK koupmanmapuHuUHT Tajabiapu XucoOra OJWHAIA Ba TYIIUK
OakapuIaIu.

BMT EWK koumpamapu Taynabiapura MOC KelaJuraH aBTOMOOWIb EpYyFIUK
acoo0napu pacMuil Xankapo TACAMKJIAHWII OENTMCUHU oJagu. XalKapo
tTacaukiIanum oenrucu (83-pacm) aiinanma makiauaa 0ynuO, yuu nuura E xapou
ésunaau. benrm Epyrnuk acOOOMHMHI HYp TapKaTruuumra Tymupuiaau. benru
Taryaa €KM YHUHT €HHMJIa pacMaH TacAMKIaHWII TapTHO pakaMu KypcaTWIIalu.
benrn Ttarmma, Taptu® pakaMUHUHT YCTHUJA TOPHU3OHTANl KYpcaTKu4 OYIuiin
MyMKHH. @Papa Uy XapakaTv 4ar TOMOHJIaMa TallKWI KWJIWHIAH Mamilakatiapaa
(MacanaH, XUHIUCTOH, AHIJIMS Ba XOKa30) MIUIATHIN YUyH MYIDKajulaHraH Oyica
KypcaTkud VHI TOMOHra MyHanTtupwiran Oynaau. Arap <¢apaHu iyn
XApaKaTUHUHI XaM 4Yall TOMOHJaMa Ba XaM YHI TOMOHJAMacUra MOCJIAII
UMKOHUATU OVyica, KYpcaTKM4 MKKH TOMOHTa HYHaNTHpwWiIraH OVmaam. IZS’/JI
XapakaTh YHI TOMOHJama TAallKWiI KWIMHTaH MamilakaTiap Y4yH (Macala,
Poccusi, Y36eKHCTOH Ba X0Ka30) KypcaTKu4 yMyMaH Kyhuimanau. benrn ycrura
KBajpat Tymupuind, yau nuura C, R, S, H, xapdmnapu é3unanu. C Ba R xapdnapu
(dapaHu SAKUHHU Ba y30KHU EpUTHII OYyilMya Xalnkapo Mebépiapra MOCIUTHHU
kypcaranu. Ksagpatna CR xapdnapunu Oupra kyiwnumiy ¢apaHUHT ONTHUK
TU3UMHU SIKUHHU Ba Y30KHM EPUTHILI PEXUMHJIA WIJIAIITA MYJHKAJUITAHTAHJIUTUHU
ownnupanu. S xaphu SXJIUT HIUIIATN ONTUK JIeMEHTHH (Jlamna-dapa) Oenruiant
yuyH é&3unamu. dakar rajoreH jammnaiap OWJlaH HIUIATHUINTa MYIDKajUIaHTaH
dapanapra H xapdu &3mmanu. lanoren nammanu ¢apa OCITHUCUHUHT YHT
TOMOHUJArd paKaM Y30KHU EPUTHUIN PEXUMUIA EPYFIMK KYYHMHUHI MaKCHMall
KUAMaTUHU KypcaTau.

Eputum  tusumaapuaa €PpYyrIIMK  TaKCMMJIAHMIMWHHUHI acocui
NPUHIUIIAPY Ba Typiaapu.KyHHUHT KOpPOFM KHUCMHUJA aBTOMOOWJIb €Tapiu
Japaxkajga KaTTa Te3lNMK OuWilaH XapakaTIaHWIIA Y4YyH EPUTHIL THU3UMHU
aBTOMOOWJIb ONuAaru WynHu Ba Wyn uyekkacuHu 50-250 M macodara €puTUIIH
3apyp. by xaiinoBunra iynmaru BasusTHUA TYFPU Ba ¥3 BaKTHUJa OaxoJjall, 3apypar
Oyiinya Terviuiy yopaiap KYpull UMKOHMSTHHH Oepaju. fI}”/JIHH E€pUTHUI YUYYH
aBToMoOWIUIapra mnapabojoul Hyp Kaltapruwid (¢Gapa Ba IPOXKEKTOpIap
ypHatunagu. Papa EpyraUMruHA Mynaa TaAKCUMIIAHUIIA ONTUK DJIEMEHT Ba YHIA
YpHATWITaH JTaMIIAHUHT TY3WIHIINTa OOFIIHK.
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Hyp xaiitapruununr ¢okyc mapkasu F ra (84-pacm) HykTanu €pyriauk mMaHOau
KOWNAIITUPUIICA, YHJIAaH YMKKaH EpPYFIMK Hypiapu mapaboyiouj KalTapruura
TymuO, yHAaH KalTagu Ba Oup TYNm JdacTta IIAKIWJA ONTHUK YKra mnapajuieln
paBulIa KHYMK Oypuak 20 Joupacujia WyHanaau.

dal —_

}/-Fl.*}:l:h_ —_ I

84-pacm.Ilapabomouns Kaitapruyaan
KaWT- TaH EpYyFIUK OKUMHHHHT 85-pacm. KaiTaprudHUHT KaMpOB

TaKCUMJIaHHIITN
Oypuaru

Kaifrapruura €pyfivk MaHOauaaH YWMKKAH EPYFIMK OKUMHMHHMHI (akaT Oup
KHCMU TYILIAIH.

D, = ]Jypm -]

by epna, Ij5m - EpyFINK MaHOAWHUHT EPYFIMK KyYMHUHI ypTaya KMAMaTH; @ -

EpYFIMK TapKaJlaiuran Oypuax

Kalttapruunan KaiTrad €pyriiMK OKUMHU

D, = IZJ?pm © 2
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by epna, I, - KauTapruygad KauTrad €PyriIMK KyYUHUHT ypTaya KUUMaTu; @, -
KalTran €pyIMK TapKanaaural Oypyax

Kaifrapruugarn €pyrIMKHU KUCMaH  HYKOJMIIMHKM  XUcoOra oJIMacliaH
@;=D, nebd oncak, Irpm®; = Dijpm- 0 XOCHWII OYyIagu. @; > @; dKaHIUTHIAH
KaTapruyjgan KalTran €Epyriauk Kydd, EpyFiIuK MaHOauJlaH YUKKaH EpYFIHNK
Ky4yHura HucOaTaH ce3uiapiid Japakaia Olla/iu.

ABTOMOOWIL (DapalapyHUHT MapaboIou]l KaWTapruwjiapy JaMIIAaHUHT EPYFINK
kyunnu 200...400 mapraraga omupu0, HymTHM aHua KaTTa Mmacodara 3apyp
Japaxaza EpUTWINIINHA TAbMUHIIANIN.

85-pacMian KYypuHUO TypuOTUKH @; OypUyak €ku KaMpoB Oypyaru 2¢p KaH4aJIuK
Karta Oyica, €pyFIMK MaHOaWJaH YHKKAH EPYFIMK OKUMMIaH (oigalaHuIn
Japakacu IIyHYaJduK tokopu OYmanu. KampoB Oypuaru 2¢ HU OHIMPUIT YUYH
dapanu EpyFIMK TUPKUIIMHUHT 1auametpu / Hu  y3raptupMacian (oKyc
Macodacu f HU KUCKApTUpHILI €K f HU Y3raptupmaciaH /[ HU OIIMPUII KEpak.
JlexuH, ¢okyc macodacuHu KHUMK OYnraH, 4yKyp HIaK/UIM THapaOosouIapHU
ITaMnanam KuiuH, EpyFiuk TUpKMINMHMHT AUaMETPUHM OLIMpHIN, (apanapHu
aBTOMOOWJITA KOMIAIITUPUILIA MABIYM KUUMHUUIUKIAPHU TYFAUPUIIA MYMKHUH.
Onatia aBTOMOGMITG (hapanapuaary KaiTaprudiapHiHT KaMpos Oypuary 240° an
omMaiau Ba Oy EpyrIMK MaHOauaaH 4YWKKaH EpyFIUK OKUMUHU 75% naH
dhoanaHuITMHA TabMUHIANIH.

ABTOMOOWIIB (hapanapu MKKUTa OMp-OuMpura Kapama-kapiu Oyiran tagabiapHU
KOHJIUPHUIITN KepaK: aBTOMOOWJIb OJAUAArd WYIHU XM EPUTHINM Ba pyrapajaH
KeJIaéTraH TPAHCIOPT BOCUTACUHHUHT XaWJOBYMCHUHU KY3MHU KaMalITUPMACIIUTH
3apyp. PapanapHuHr EpyFIMK Hypu OWiIaH pymapanaH Kema€TraH aBTOMOOWIIb
XaWJIOBYNCUHN KY3WHU KAMAIITHPWIMINA XapakaT XaB()CH3JIUTHHH TabMHHJIAII
OwinaH GeBocuTa OOFIMK OYIraH *KyJa >KHIAJAUN MyaMMOJUp. XO3UpPryu Bakraa Oy
MyaMMO WKKH PEKUMJIH, SHHU y30KHU Ba SKWUHHHU EpUTHIN (apalapHU KYyJUTail
Hynu Ominan xan KWIMHMOKAA.

®dapanapHu y30KHU EpUTHII TU3UMHU pymapaja TPaHCIOPT BOCUTAcH OYyiMaraH
X0J/1a aBTOMOOWJIb OJAMJArd WYINHU EPUTHUII YYYyH MYJDKalJaHraH. SKUHHU
E€PUTHIL TU3UMHU dCa
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86-pacm. EBpormna €pyFlIMK TaKCUMIIAIl TU3UMUAATH ONITHK CHCTEManapa

HYp TapKaJIMII CXEMACH:

a - AKUHHYU EpUTULL; O - AKUHHU EPUTHILIATH EPYFIIUK JIOFH; B - Y30KHU
EPUTHLL; T - JJaMIIa SKPaHH;

1 - y30KHM €pUTHII TONACH, 2 - AKUHHH EPUTHIL TOJIACH, 3 - SKpaH
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87-pacMm. Amepuka EpyFIMK TaKCUMJIAII TU3UMUJATU ONTHK CHCTEManapaa
HYp TapKaJIMII CXEMACH:

a - SKUHHU EPUTHILL; O - IKUHHU EPUTHUILATH EPYFIIUK JI0FU; B - Y30KHU
E€PUTHIL;

| - y30KHUM EpUTHIL TOJACH, 2 - IKMHHU EPUTHII TOJACU

aBTOMOOWJIb OJIIUJIaTd WYJIHU axojid sAlIaiJuraH Ba EPUTWITAH >KOWJapaaH
yTranjaa, pynapaaaH TPaHCIIOPT BOCUTACH KEJIAETTaH X0JUIapaa UILIATUIIAIN.

VY30KHM Ba SIKUHHM €pUTYBUYM EPYFIMK JAcTajJapUHU XOCWJ KWIMII YYyH HUKKH
dapanu EpuUTUI TU3UMHUTA dTra OYITraH aBTOMOOWIIApAa UKKHU YyFJIAHUII TOJIACUTa
sra OynraH jamnanapjaH ¢oinananaguiap. X03Uprua 3aMOH aBTOMOOWIIIIApUHUHT
O6om  Eputuin  ¢apanapu  SKAHHU ~ EPUTULIHUHT  ACUMMETPUK  EPYFIIHK
TaKCUMJIAaHUIITa 3ra OYJaraH eBporna Ba aMepuKa TH3UMJIApU >KOPUN KUJIMHTaH.
AcuMMeTpUK EPYFIUK JacTacl aBTOMOOMIIb XapakaTiaHa€TraH TOMOHHH SIXITUPOK
¢pUTUIIHM TabMUHJAIIM OwiaH Oupra pymnapagaH KejnaérraH TpPaHCIOPT
BOCHUTACHHUHI XalIOBUMCUHU KY3UHU KaMaIlWIINHA KaMaUTHPaIH.

Amepuka Ba eBpora EpyFJIMK TaKCUMIJIAHUII TU3UMHAArd ¢apa jgammnaiapuia
Y30KHU EPUTWIUIIHN TAbMUHJIOBUM YVFJIAHUIN TOJACH HYp KaWTapruu Qokycura

245



xonnamtupunagu. lyHuHr yuyH, ¢papaHuHr y30KHU €PUTHILI TU3UMH YJIaHTaH[A
ONTUK YKra Jespiu napaiien Oyiaran Epyriauk aacracu xocun 6ynaau (86-pacu B,
Ba §7-pacM B ra Kapasr).

EBporna €pyrauk TakCUMIIaHUII TU3UMUJAru (papanapia UMIMHIPCUMOH SIKUHHU
éputuil yyraaHui Tojgacu 2 (86-pacm, a), y30KHU EPUTHIL YyFIaHUII Tojlacu | ra
HUcOaTaH OJJAMHIA Ba ONTUK YKra HUcOaTaH O3rMHA Terara KyTapuiraH. IKUHHU
EPUTUII YYFJIAHUII TOJIACHIAH YWKKAH Hyp, KaWTaprUYHUHI YCTKH SPMHra
TyIIaJI{, YHIAH MacTra KauTud WYIHUHT aBTOMOOWITa SIKMH KUCMUHHU EPUTAJIH.
UyrimaHuil TOJACUHUHI Tarura >KOWIaliTUpUiIrad, EpyFiauK yTKazMaaurad 3KpaH
3, EpyHIMK HYpJapuHU KaWTaprUYHUHI TACTKM KUCMHra TYUIMIIM Ba YHAAH
KaTuO pymapajna kena€rraH TPAHCHOPT BOCUTACMHUHI XAaWJOBUYMCHHU KY3WHU
KAMAIITHPUIIMHA OJJMHM ONAjH. VIYIHUHT YHr TOMOHM Ba YHI UEKKACHHH
EPUTUIUIINHYI SXUIWIAI YYYH 9KpaH 3 HUHT Yarn TOMOHHU (KalTaprud TOMOHUIAH
Kapanranga) mactra 15° Gypuak ocruma 6yku6 Kyiimmamu (86-pacm, r). By Hyp
KaTapruyHu 4Yam sSpMUJArd akTHUB [03aHM OIIMpHUIITa Ba aBTOMOOWIIb
XapakamiaHa€IraH NYJIHM YHI TOMOHHM Ba YVHI YEKKACUHU EPUTUIMIIMHU aH4a
AXIIMJIAHUIIUTA OJIUO Keaiu.

EBpona éputuimn Tuzumura ouj Qapanapaard SIKUHHA EpUTYBUYU EPYFIUK
nactacuaa E€pyFiMK-cosl yerapacu aHuk udopgara sra OYnau0, YHUHT YHI TOMOHU
15° 6ypuak octrma kyTapuiu6 Gopanu (86-pacm).

Amepuka EpyFIIMK TakCUMJIAHUII TU3UMUAAru Gapanapjaa SKUHHU EPUTHIL
yyFiaaHum tonacu 2 (87-pacM, a) MWIMHAP MIAKIWIArd ciupain 0yiub, y y30KHU
EpUTUII YYFIAHUII ToJlacura HucOaTaH cail loKopura Ba (okycra HucOatal
yanpokra (Hyp KaiTaprud TOMOHMJIaH KapairaHja), ONTUK YKra KyHIalaHr Kuiuo
xKounamTupunaau. Yyrnanuim tonacuHu OyHAAW >KOMIaHMIIK SKUHHU EPUTHII
EpYFIMK JACTaCUHUHI aCOCHMM KUCMHUHM IIacTra Ba MYJIHUHI YHI YEKKacura
HYHAITUPWIMILIMHYA TabMUHIaiau (87-pacMm, 6). AMepuka EpUTHUIIL TU3UMUTA OUJT
(bapanapHUHT KOHCTPYKIMSCMHU y3Mra XOoC TOMOHHM IIyHJIAaH HOOpaTKu, yiapaa
Y30KHM EpUTHIIIA XaM, AKMHHHU EPUTHILJA XaM HYp KaWTapruyHu UIIYM 03acu
TyJla unuiatuiaagu. AMepuka EpUTUII THU3UMUTA OWJ (apallapHUHT EPYFIUK
JaCTaCu aHMK EPYFIIMK-COs Yerapacura sra sMac.

EBporia Ba amepuka EpUTHIN TU3UMIIADUHU OUp-OMpUra COJUIITUPraHia
KyWuJaru xXyJIOCAIApHU YMKapUIl MyMKUH. EBponia €pUTHII TU3UMHUIa TaalyKJIU
dapanapaa sKUHHU EPUTULL TYFPUPOK amalra OMIMPUITaH, YyHKU YHIA UYITHU YHT
TOMOHM Ba YHI' YEKKacu SXIIM EpUTHIMIIM OwiaH Oupra pymapagaH KeiaaéTra
TPAHCIIOPT BOCUTACUHUHI XaWIOBUMCUHM KY3MHHU KaMaIITUPUIL IXTUMOJIN KECKUH
KaMalTupuiran. AMepuka €puUTHII TU3UMHUAAru ¢apanapia, y30KHU EpUTHILIAH
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AKUHHU EpUTHUINTa YTUITaHAa, WYJIHU Aespind XaMMa KUCMHUHH SIXITUPOK Ba OUp
TEKUC EpUTWIAAU, aMMO YJAPHUHI EPYFIIMK JAaCTACMHHUHI KY3HU KaMallTUPUIL
Tabcupu Kywinpok Oynamu. Illynunr yuyHn, #iynga Oupu eBpomna, MKKMHUUCH
amMepuka EpuUTHIN TU3UMUAAru Qapanap OWIaH >KHUXO3JIaHTaH aBTOMOOWILIAP
ydparasija, eBporna €puTuIl TU3uMura oujl papa OusaH *KUX03JaHTaH aBTOMOOUITb
XaMJIOBUMCUHUHT KY3H KYIPOK Kamaiiaaud. XapakaT XaB()CU3IUIMHA TabMHUHJIAII
HYKTau Ha3apuJaH, IOKOpUJa KEATHUPWIraH ad3ajIMKiIapra Kypa, Xo03Upru 3aMOH
aBTOMOOWJUIapuJa eBpona EpyFIUMK TaKCHUMIIAIl THU3UMHU KYNpPOK TaTOMK
KWTHHMOKIA. XycycaH, Y30ekucToH apromobmmiapu Hekcus , Jlamac Ba
Tuxonapaa xam eBpona EpUTHIL TU3UMHUIATU (hapanap YpHATUITAH.

ABTOoMOOMIUIapaa UKKHU Ba TYPT (apayiv 0ol EPUTHUIL TUZUMH TaTOMUK TOMTaH.
Ukkn dapanu Eputuil THU3UMU Oup Kartop ad3aidkiapra sra, XycycaH
JaMIaJapHUHT KUCTEbMOJI KyBBaTH HHMCOAaTaH KaTTa 5Mac, yJIapHH aBTOMOOMIIIA
UX4aM >KOMITAIITHPUII MYMKHH, UIINIA0 YMKAPUII KyJail (IbHU TEXHOJIOTHOOIT) Ba
TaHHapXW aH4a macT. JlekuH, OWTTa ONTHUK OJIEMEHTJAa WKKH PEKUMHHU
OMpIAIITUPUIN 3apypaTd y30KHH Ba SKUHHU EPUTHIN TaBcH(PHOMATApUHU
émonnammmura onu0® kemanu. UyHUHT ydyH, IOKOpUZa KEITHUPUITaH
ad3ammmkinapra kapamacaan 1960 wumnapaan 6omnaé AKII ga wkku dapanu
EpUTUII TH3UMH YpHUTA TYPT (apanu EPUTHUIN TH3UMHU TaTOWK Toma OomuTaIu.
Typr dapamu éputHimn TU3MMHU acocwa Y30KHU Ba SKHHHU EPUTHIIHHU aIOXHIA
(bapanapaa amanra omUpUII FOSICU ETATH.

TYpT dapanu €puruin Tu3uMu TYpTa dapagad ubopat 6ynuo, ynap KyPpT Kb
FOPU30HTANI €KUM BEPTUKAI XOJ1a JKOWIAIITHPWIMIIM MYMKHH. Tamku €Exu
oKopuaaru (apanap IOMMO MKKH PEXUMIM KWIKO WIUIAHAIW, UYKU Ba MACTKU
dapanap sca ¢dakar y30KHH EPUTUII Y4YyH Xu3MarT Kuiaau. Muku (macTkm)
(dapanapra espomna EpyrIMK TaKCHUMJIAll TU3UMHra sra OYiraH Ba YyFIaHUII
ToJIacH KaWTapruu (Qokycra >koinamrad jdamnanap kyvwianu. By dapanapaaru
HYyp Tapkarruwiapra EpyriuK JacTaCUHM TOPU30HTal TEKHUCIUK OYiinua
TapKATWJIMIINHA TABMUHJIAWIUTaH MUKPOSJIEMEHTIIAp YPHATUIITAH.

Tamku (foKOpUIaru) HKKU pexuMind (apanapra HMKKH TOJAJIM €BpoIra
Jammangapu KyWuiauO, SKWHHM CPHUTHIN TOJIACH KaWTaprud (okycura, y30KHU
€pUTHII TOJlacCM 3ca ONTHK VYK Oyinad Qokyc wMapkasujgaH OpKapoKKa
xKounamtupuiaau. by dapamapHUHT HYp TapkKaTruwiapu Gakar SSKUHHA EPUTHII
HypJapH YIyH MYJDKaJJIaHIH.

ABTOMOOUJTHUHT Y30KHHM EPUTHUII TU3UMU YyJIaHTaH[a TYpTa GpapaHUHT XaMMacu
OapaBapura €Haau Ba OyHJIa WYKW ¢apanap aHUK WYHAITUPWITAH, MPOKEKTOP
Typujaru Epyriauk AaCTaCUHHU XOCHJI KWJca, TallKu (apanapjaard y30KHU EpUTHIL
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TOJIaJIapH 3ca MYKHU (apalapHUHT Ky4WwlId €PYFIMK JacTacura Kylmumya TapKaJraH
JacTa XOCWJI KWiINO, HYIMHN aBTOMOOWIITa SIKUHPOK OYJraH KUCMJIAapUHU EpUTAIN.
SAxuHHM €pUTHIL TU3UMU yiaHraHja dakaT Tamky dapaitap €Haau Ba YJIApHUHT
ymymuii KyBBatd 90-100 BT HM Tamkun Kwiaau. Y30KHU €pPUTHUIL TU3UMUJIATH
(dapanapHuHT KyBBaTH eBpomna &Eputuin Tuzumu yuyH 150...240 Brt, amepuka
éputuin Tu3uMu yuyH 150..260 Bt goupacuaa 6ynaau.

Mynnai kKuuo, TYpT dapayiv EpUTHIL TU3UMU KyHuaaru ad3ayumMkiapra ara:

- Y30KHM Ba SIKUHHU EPUTHIL TU3UMWIAPUHU UKKU Typlaru ¢apanap épaamuaa
amajira OLIMPHII, Xap HWKKala TU3UMHHM DSHT AXIIM XYCYCUSTIapulaH Tyia
doiinananuil UMKOHUATUHU Oepaau;

- YVFJIAHUII TOJAJAPUHUHI YyMyMHUN KyBBAaTHMHM aH4ya OIIMPWIWILN Ba HYpP
KaTaprudjapHUHr  yMyMuM 1o3acuHu  KucMan (17%ra) KaTTalamraHiura
XHcOOUra aBTOMOOWIHUHI Y30KHM EPUTHII TU3UMUHUHT  CaMapajopiuru
Ce3WIapiu Japaxaaa SXIIWIaHAIH;

[y Ounan O6upra Oy EpUTULI TU3UMU KyWHAArW RKUAAUA KaMUUIIMKIIApTa ora:

- UyfJaHUIl TOJAJapUHUHT YMYMHUH KyBBaTH KamadmaraH XoJiaa,
(hapanapHUHT UITYM 103aCH Cce3uyIapiiu aapaxkana kamaitumm (40% rada) xucobura
SKAHHU €PUTHII TUSUMUHUHT cU(aTh Ba caMapaCuHU KECKUH EMOHJIAIIHIIIN,

- KyBBaTH KaTTapoK OViraH TeHepaTop KYWWIMIIA Ba aBTOMOOHWJITA
YPHAIITUPHUII YIYH KYTIPOK KOM Taiad KUITUHUIIK;

- TAHHApXWHH HMcOaTaH KaTTaJINTH.

by kamumnukiap TYpT dapanu EpUTHII TU3UMHHH KyJla KEHI TapKaluO, UKKU
dapanu EpuUTHII TU3UMHUHHM YPHUHU Tyja srajuiamra uyn kyimanau. Xo3upru
3aMOH aBTOMOOWJIapuia UKKU (apanud Xam, TYpT (apanu EpuUTHII TU3UMIIAPU
XaM KEHT KyJlaMJia MIIaTUINO KeIMOKIA.

bomr épurHmn  (QapajapuHMHr EPYFIMK-TEXHUK TAaBCU(PHOMATAPUHH
Mebépaam. bom €putuimn ¢dapanapuHUHT EPYFIMK-TEXHUK TaBCU(DPHOMaTapruHU
MEBEPIIALTHUHT acoCuil Bazudacu - KyHHUHI KOPOHFM KUCMUZA aBTOTPAHCIOPTIA
TAlIUIIHK ~ JapoMajid Oynumm OunmaH Oupra Xapakar XaB()CH3JIMITHMHU
TA@bMUHJIOBUM EPYFIMK TaKCUMJIAHUIIUTA OYiraH Tanabiiap MakKMyacHHU HIILIA0
YUKUIIIHP.

TammmHM acocuit MKTUCOAUM OMWIIApUIaH OWPH IOKJIApHU OeNTHiIaHTaH
MaH3WITa €TKA3UII Te3JUTH OYJITaHIUTH y4yH, agdaTTa KyHHH KOPOHFU KHUCMHJIA
XaM aBTOMOOWIIApPHU MMKOH OOpHYa Te3 XapaKaTJIAaHUIIWHU TabMUHJIAII 3apyp.
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ABTOMOOWMJIHM Ke4YacW XapakaTjaHWIl TE3JIMTUHU TabMUHJANI, (apaJapHUHT
y30KHH EpUTHIN TH3UMHU XucoOwra amanra omupwiagd. Kedacu xaBdcus
XapaKaTIaHUITHUHT acOCUHA OMMJIM - Y30KHH EpUTHIN JacTacu EpaaMuja
aHWKJIAaHTaH TYCHUKrada OynraH Macoda, aBTOMOOMIHY Y3 BaKTUAA TYXTATHII YIyH
eTapyiv OVIIUIIN Kepak.

ABTOMOOWJIHUA Te3JMKra OOFJIIMK OYyiraH TyxTam Hynu Kyhugarua Gopmya
Oownan udoganaHaIu:

2
myxm 36  254¢p 0

by epna, V - aBromoOuib Te3nuru, km/coat; T - TYCHUKHM aHMKJIAIl Y4YyH,
XalJIOBYM peakIusicura Ba TOPMO3 IOPUTMACHHU TOPMO3JaHUII OOIUIaHTyHYa
Oynran xapakartura capguaHrad BaKTHMHI YMyMHUM MHUKIOPH, C ; K, - TOPMO3
TU3UMUHUHT  OKCIUTyaTallUOH XOJATUHU OenruiaoBud  KodppuuueHt; ¢ -

aBTOMOOWJIb IIMHATAPUHU WY OWIaH THUILUIAUII Kodpduuuentu; ly- Tycukraya
TYXTall UYJIU 3aXUpacu, M.

TycukHu BakTuAa aHUKIAIl y4yH 3apyp OyiaraH €puUTWITaHIuK E,. p TYCHUK

Ymgammapura Ba YHH  FO3aCHHMHT HYp  KalTapum — KodduIMeHTHra,
aTMOC(EpaHUHI THUHHUKIUTUra Ba OoOIIKa Kynm oMuiuiapra OOFIWK OYnub, yHU
eTapinM Japakala aHWKJIWK OwWiaH KyWHIardm OSMIepuk ¢opmyna Epaammaa
XHCOOIAIl MyMKHH.

E =02+0,01S
Kp myxm

VY xonaa gapanapHuHT 3apyp EpyFIUK Ky4du

kp “myxm

Mlynnaii KunnbO, TyXTaml WY Spjwm. ABTOMOOMIHM TE3JIMIMHU KBaJIpaTUra
npornopuroHan oOyinca, 3apyp €pyriauk kyuu I dca TyxTam Hynu KBaapartura
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npornopuuroHan. byHpail QapanapHuHr 3apyp EpyFIMK Kydd aBTOMOOWIIb
Te3NIMrura HucOaTaH TYPTUHYM Aapaxka OuiiaH ycaau.

EBponana tacnuxmanran mebépiapra kypa 70-100 km/coat (Moc paBuIaa Xy
Ba KypyK HYN y4yH) Te3/IMK OMJIaH XapakaTiiaHaéTraH aBTOMOOWIb XaiIOBYUMCHUHU
TYCUKHU BaKTHJAa aHMUKJIAIl yYyH Y30KHU EpUTUII (apaiapHu EPYFIUK Kydu
40000 k1 naH kam 6ynMaciuru kepak. bab3u 6up aBromobmLiapra (maxapiaap apo
aBToOyciapra Ba MaxCyc aBTOMOOMJUIapra) y30KHH EPUTHIMIIHUA Ky4aWTHPHUII
yuyH Kymmmua ¢apa Ba (¢apa-npoxekTopiap YpHaTWiIaad. ABTOMOOWITA
YpHaTWITaH XaMMa (apajlapHUHT EPYFIUK KyYHMHUHT yMyMui kuiimatu 225000 k1
ommMaciauru kepak. by aBromobminu 110-140 kwm/coar Te3nuk OuiaH
XapakaTJiaHraHJa TYCUKHYU BaKTHJla aHUKJIalll UMKOHUHU Oepajiu.

bomr épurnimn ¢apajapuHd TY3WIMIIHHHMHI y3Ura Xoc¢ TOMOHJ/apu. boi
éputuin  ¢apaiap acocaH KOPIYC, ONTUK DJIEMEHT Ba POCTIOBYM MEXaHU3MIAH
Tamkuia Tonrad. ONTHK 3J€MEHT TapkuOura Hyp KaWTaprud, Hyp TapKaTIud,
TYFpU HYPJIAPHU TYCYBUU DKpaH Ba OUp €KUM MKKH PEXUMIM EPYF JUK MaHOau
kupagu. OapanapHUHT ONTHK AJIEMEHTH Joupa €KU TYFpu Oypuakiid 1Iakira sra
OynuImKM MyMKUH. ABTOMOOW/Iapja Y30K BakT JIaBOMHUJA JOMpa IIAKIHWJIArH
dapamap ypHaTHINO KenuO, yimapra UKku (apaau tu3uM yuyyH 178 mm Oynran

TYPT papanu TH3UM YUyH dca 146 MM OYIraH ONTHK IEMEHT KYJIaHTaH.

M/IX naBnaTiapuja KeHr TapkairaH EBpomna €pyfiuk TakCUMJIaHUII TH-3UMUTA
ara O6ynran goupa maknuaaru DOI'140 Genrwnu  papanunr Ty3unuim 88-pacMiaa
kentupwirad. Kopnyc 5 HMHT MYKM  KHCMHJArd KOBYpFallapura OITHK
AIIEMEHTHUHI TasiHY XaJKacH YpHATWIraH. TaHsS4 XaJKaHMHI YeKKa KUCMUJIA
pOCTJIalll MypBaTJapu 3 HUHT KAJINOKYAJIAPU KUPUIIM MYJDKAJUIAHTAH —YUHKIAp
unuianrad. MypBaTiap KopIycra MaxkKamJlaHraH raikainapra Oypanaau Ba
(hapaHUHT EPYFIHK JACTACHHH TOPU30HTAN Ba BEPTHKAN TEKHCIHKIapaa, +4 30
Oypuak joupacuaa pocTialll UMKOHUSTUHU Oepaai.

OnTuk »neMeHT TasgH4Y XaldKajda MUKW rapaum 1 épaamupa ydra mypsar 14
OusaH mMax-
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88-pacm. ®I'140 Genrunu aBTOMOOMIB (papacu

KaMJIaHaIH. OnTHK dJIEMEHTHH JOUMO 6I/Ip XHNJI MyaﬁHH S'praI_HI/IH_II/IHI/I TabMHHJIAIII
YUYH TadHY XAJIKACH YU4Td HOCUMMCTPHK moﬁnaanpI/mraH Japyara ara.

Meramnmuiand onTUK 37eMeHT (okyc Macodacu 27 MM Oynran mapaboaousa
Kaiitapruu 10, Kaiitapruura enumianrad tTapkarrud 11 Ba mamma 2 naH ubopart.
Kaifrapruu nynataan mramnanam wynun Ownan Tal€pnanaau. Kaiitapruunu
KOPPO3HUsJIaH acpall yuyH, aBBajJ YHU sIXUIniIa0 cailKajulaHraH r03acura Jiak Ba Jak
yCTUAAH Bakyymjaa Oyfnamn iynu OuiaH ronka kariaamiau (3-5 mxm) amoMuHUN
KOIUTaHaJAu. AJIIOMUHJIAHTaH I03aHM OKCHJJIAaHUO KOJIMHUHMIa MHynm Kyimaciuk
YyUyH, Y Maxcyc JIak OWJIaH KOTUIaHaJIu. AJIOMHUHJIAHTaH 103a, YHra TyIIaérraH
épyrnuk HypuHU 90 % ravya KalWTapuil XyCyCHsITUTa 3Ta.

@dapaHUHT ONTHUK BJIEMEHTUHUHT MapaOOJIOUACUMOH  KAWUTAPIrUYHUHT YYKKU
KucMHura Epyriiuk MaHOam 6 YpHaTWiMO,  YHMHT Y30KHM EPUTHIN TOJACH
Kaitaprud (¢GoxKycura, SKUHHH EpPUTHUII Tojach (OKyClaH OJJUHPOK  Ba
FOKOPHUPOKIa JKOMIAIITUPUIIAIN.

Xo3upru 3amoH (apanapuna Al12-45+40 typunaru oanmii €ku H4 Typmaru
raJIOTeH Jamianap uuulatuiaav. Tok jamiara IITEKKEp Jacta 7 Ba KOPIyCHaH
yluuiarud 9 n1aH yTKka3wirad CUMiIap OpKaJl y3aTHIaau.
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@dapa JaMIIACUHUHT YYFIIAHUII TOJIAJIAPUAAH TYFPUNAH-TYFPU YMKKAH EPYFIINK
HypJap TabCUpHAA pynapajaH Kena€TraH aBTOMOOWIb XaWJOBUMCHUHU KY3WHU
KaMalIMIIMHY KaMaUTUPUII MakKcaauaa yuuiarud 13 ra mapyuH muxiap €paaMuia
TYCcyBud 3KpaH 12 ypHatunrad. DxpaH chepa MAKIUIArH IOIKA METAIL JICHTAaH
TanépiaaHaau.

Onrtuk 3J€MEHTHUHT HYp TapKaTTMYUMHM OJaTAa PaHICU3 CWIMKAT IIWIIAaJaH
Tai€épraannO, YHUHT HMYKW 103aCU LWJIMHAPUK Ba cPepuK JuH3aIap, MpU3Ma Ba
MIPU3MOJIMH3AIap MAKIUAATH HYp CHHIUPKUY dJIEMEHTIIap OujIaH KOIJIaHa IH.

1960 iwinapaan 6omwiad aBToMOOWIUIapra Joupa Mmakiuaaru ¢apaiap OuiiaH
oupra Tyrpu Oypuaknu (apanap Xxam TaTOMK Toma Oomnutaau. by Typnaru
(dapanapHUHT KOHCTPYKUUACUHUHT ¥3Ura X0C TOMOHH IIYHAAH UOOpPATKH, yiapaa
Kaitapruu cudartuaa EpyFiidK TEIIMTMHUHT JUaMeTpu Karra Oynran (250 mm
rada) Kecuk mnapabojouj wuHUIATUATaH. by, KaWTapruyHUHT TOPU3OHTAI
HyHaIMIga WOUIaiMrad KUCMIIADUHUHT F03aCMHU aHya OIIWIIUTa Ba SKUHHU
EpUTUIL  peXUMUIATH  EPYFIMK TAaKCUMJIAHUIIMHM  CE3WIapiM  Japakaja
AXIIWJIaHUIIUra onub Kenaau. byHaan Tamkapu, TVFpu Oypuakiu ¢apanapuHu
BEPTUKAN YIYamMJIapuHU HUCOATaH KUYMK OYJIUIIM aBTOMOOWJIHM a’pOJIMHAMUK
XYCYCUSITIIApUHU SXIIWIAWIM, EHUIFU TeXaMKopauruHu omupaau, Iy Ounan
Oupra Tai€pnaml TEXHOJIOTHSCMHU HUcOAaTaH MypakKaOJur, TaHHAPXH
OaJlaHJINTU Ba YPHATWIMII YU4yH KaTTapoK >KOW Tanald KWIMHMIIK Oy TypJaru
(bapanapHUHT KaMYWIUTYA XUCOOJaHAIH.

Oxupru BakTAa aBToMoOWIapaa TYFpu Oypuakiau ¢apamrap acocuaa
taiiépnanran Osok-papanap Todbopa KeHr TaaduK TonMmokaa. biok-dapanap 6urra
KOpIyc/la aBTOMOOWIHHMHI OJIUHTH EPYFIMK acO00JapuHU XaMMAacHHU EKHU
acoCHii KMCMHUHHM OWpiamTupann. biok-¢papamapHUHT TapKaTrUIM YMyMHH KU
KyIIIMa KOHCTPYKIHSTa dra OVIWIIA MYMKHH. bnok-hapanapan  Typau
aBTOMOOWIIap y4yH yHUDUKauss KuiInO OYIMaciaurd acocuil KaMyuiauK J1e0
XpucobmaHaau. ABTOMOOWIIHMHT YHT Ba Yall TOMOHUAAru OJIOK-(apaiapHU y3apo
aNnMaIITupuiInG oymmManu.

AKI, Snonus Ba 6up Katop OoIIKa MamyIakatiapaa Joupa Ba TYFpU OypUakiu
makigard (QapajapHUHT ONTHK AJIEMEHTJIapU axpajaMmac, SXJUT Jamna-dapa
KYpUHMIIKJA sicanaad. by onTuk acOOOJapHUHT KalTapruyu Ba TapKaTruyuu
mumanad taépnanaau. Kadrapruu ro3acu amiOMUHMNA OWlaH KOILJIaHAIW, YHTa
yyrnanui Tojanapu ypuHatunaau. Llynnan xelivH, kadtapruu OujiaH TapKaTruy
Oup-Oupura naBaHjIaHa U, XOCHJI OYiraH Koji0agaH XaBo cypuO TanuianuO, y
OyTyHai kaBiapiad Kyuumamm.
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Hynéna  Wunpgan-iiwira  €HWIFM — TaKCWJIYWIWTH — Kydaunb  Oopwuiuu,
KOHCTPYKTOpJap OJAUra aBTOMOOWJUIApPHU XaBO OKUMHra OViraH a’poAanHaMUK
KapIIWIMTMHA KaMaWTUPUII MacaJlaCUHU Kyuau. by MyamMMOHM Xan KWIMIL,
aBTOMOOWIHUHT OJIIUHTM KUCMHUHU TOPAUTHpHUII Ba (apalapHUHT OalaHIJTUTMHU
120...150 MM man 60 .. 90 MM raya KamMaTHpWIMIIMHK Tanad Kuiaau. by
Tanabnap ¢apaHUHT KOHCTPYKUMSACHIA aHbaHABUU EPYFIUK-ONTHK CXeMalapHU
UIUIaTUINTa Uyn OepMmaiinu, yyHKA Oy XoJiga €pyFJIMK OKMMHHH Cakj1ad KOJIMIII
yU4yH KaWTaprUwiapHUHT YYKYpJIUTHMHU aH4ya OIIMPHUII Kepak Oynamu Ba Oy,
MabJIyM TEXHOJIOTUK KUMHUYWINKIAPHU TYFAUpaad. byHIaH Tamkapu, aHbaHaBUN
EPYFIMK-ONITUK CXeMalap/a HIUIATUIAJUraH Hyp TaKCUMJIArUWIAPHH BEPTUKAI
TEKHMCIIMKKA HucOaTan 25° naH opTHK Oypuak OWIaH YPHATHININHN, YIapHU HIIHHHA
Oy3muIira oo Keaaau.

3apyp €EpyFiuMK OKUMHUHU Cakjalml Ba aBTOMOOWJIHUHI  a’pOJAMHAMHK
KapIIMJIUTUHU KaMaUTHpUIIIEK Oup-OMpura Kapiim MyaMMoJiap MPUHIUITHAI
SHTM KOHCTpYKUMsAra sra Oynrad ¢apanapHud uinuiad YUKWIMIIATA ONHO KEJJIH.
"Jlykac" (bytok-bpuranus) bupmacu TOMOHMJIaH  (dapaHUHT  SHTHU
KOHCTPYKIUSICH Takiu@ KWIMHUO, yHAa KaWTaprud HMKKA EKH ydTa KEeCHK
napabosjoujap WuUFMacu KypuHUIIuAa wumngadHrad. by mapaGonounapHUHT
¢doxyc macodacu xap xuia (20 Ba 40 mm) Oynranu OumnaH, ynapHUHT (QOKyciaapu
OMp HyKTara KeJITHpPUITaH.

&} =)

- W S W
{ _"l
H
W fHe 2/t 7 T X

89-pacM. Ukku EpyFIHK-ONTHK cXeMara MaHcyo KalTapruaiapHUHT
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COJIMIITUPMA YII4YaMJIapU

90-pacm. 'omodoxkan dhapanu aBTOMOOUITHUHT KYPUHUIIN

HOxopuna xenTupuiaran OpUHIMITA acociaHraH Kaurapruwiap - "['omodoxan"
Katap-ruuiap ne6 artanagu. 89-pacMia MKKH EPYFIMK-ONTHK cXemara MaHcyO
KaTapruujiap-HUHT COJIMIITUPMA YI4aMmilapy KeITUPUIITaH.

['omodokan EpyFiauK-onTHK NpUHUUNAAH (oigananuO, Xap X1 (OKyCIH
KalTapruu-HUHT ajloxujaa OyinakiaapuHu TaHiald onaul, myHaal KalTtaprud WUFUILLI
MYMKUHKH, Y SKAHHH Ba y30KHM EpUTHILI DPEXUMIAPHIATH 3apyp EpYFIHMK
TaKCUMJIAaHUIIWHU (akaT KaWTaprud XxucoOura amajira OUIUMPHUII HMKOHUHU
O0epanu. By €pyFlHMK-ONTHK cXeMa acocuaa aBTOMOOWIICO3JIAPHHU a’3pOJMHAMUKA
Oyiinua KyiraH XO3Upru 3aMOH TajlabJapuHU TYJia KOHAuUpa oyiaauran Qapanap
KOHCTpYKIUscH unuiad ynkuwiau (90-pacm).

I'omodoxran dapanapuu unuiad yuKapuiira TaAOUK KWJIUHUIIK, (QapaiapHH
Tal€prai TEXHOJOTUSICUHU ACSAPIM TYia Y3rapTUPUINHU Tanad KuIaau, YyHKH
KalTapruujJapHUHT aH4Ya Mypakkal IIakiId IOKOPU aHUKJIMK OWwiaH (akaT eHrui
KOJMIUIAaHYBYM MaTepuajulapJaH, MacajaH IJlacTMaccajaH Talépiail MyMKHUH.
byHnan Tamkapu, rajoreH JamIajapHd UIUIATUIl  YIyH nIacTMaccaHu
HMCCUKJIMKKA YUAaAMIIMIMK Japa)kacyl aH4ya FOKOpH OVIIUIIHN Kepak.
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I'omodoxran dapanapuu Tai€pnam yuyyH HIUIATUIAIUTAH MaTepUAUIAPHUHT
X03UpYa HapXU aH4ya FOKOPUJIUTH, TEXHOJIOTHK >KapaéHHU Mypakka® Ba OFUPJIUTH,
Oy Typaaru (apaapHu KeHT Kyinamaa KYJUIaHWIUIIUTa TYCKUHINK KUJIMOK/IA.

"Xemna" (Onmonusi) Qupmacu TOMOHUZAH (apa KOHCTPYKUUSIAPUHU
PUBOXKJIAHUIIMHUHT ~ OollIKa HyHanmuimuura MaHcyO OyiaraH  3JUIMIICCUMOH
KaTapruuiu 6omr EpuTuil gpapac TAKIU( KUIUHIU. YJIapHUHT TaBCU(DHOMACHUHU
y3ura XoC TOMOHHU IIYHJAH MOOpPATKH, SIKUHHU EPUTHII PEXKUMUAA JIAMITAHWHT
EpyrIMK OKMMUJAH TYnapok ¢oinamanmwianu, spHu OUK Hucbatan roxopu. by
TypAara ¢apajiap 3JUIMIICCUMOH KaWTaprud Ba YHUHT (OKyciapujaH Oupura
YpHaTwiaran EpyrIiMK MaHOauJaH TalIKuWi Tomnrad. by kalTapruugaH KaWTraH
EpYFJIMK OKUMUHUHT XaMMAacH, YHUHT UKKMHYM (HOKycHIa TYTJIaHAIU Ba EPYFINK
JACTaCHHMHI MIUIATWJIAAUIaH KUCMH OJIWK JIMH3a €pAaMujlia 3apyp Japaxana
TYFpUIaHaau. 3apyp EpYHIMK-TEXHUK TaBCU(DPHOMalapyuHU TabMUHIANL YYYH
KaiTapruura 3JUTMIICOM OWJIaH TyTalllaraH Mmapa0oJionj 103a >KOMIAIITHPHUIITaH.
[lapaGonoun 103a EpyFIMK CUHAUPYBUM KOHIIEHTPUK MPHU3MaU dJIEMEHTIapra
sra. by Typnmarm EpyfiMK-ONTHK CXEMaJlapHUHT acoCHil KamMuuiauru cudaruia
dapanapuun  Taii€praml  TEXHOJOTHUACHUHUHI  MYpPaKKaOJWIH, TaHHAPXUHUHT
IOKOpUJINTH Ba (akaT TYpT dapanu EpuTuil TU3MMuIa GoiganaHuil MyMKHHIATH
OWJIaH YEKJIAHTAHJIMTUHU KYPCaTUILl MYMKHH.

XO03UPTH BaKT/Ja aBTOMOOWJUIAPHUHT EPUTHIN TH3UMUIA KyTOJaHTaH EPYFIUK
JacTacd Ba TOJIAJIM ONTHK CXeMallapy HIJIATHIN Oopacuaa H3JIaHUIUIAp OJIuo
OOpUIMOK/IA.

Tymanra kapum ¢apanap. Tymanra xkapmu (apanap TymMaH, Kydad KOp
éruill, jkasia Ba OOLIKa OFUP OOM-XaBO IIAPOUTIApUIA TPAHCHIOPT BOCHUTAJIAPUHU
xaB(cU3 XapakaT-JTaHUIIWHA TAbMUHJIAII YUyH Xu3MaT Kuinaau. by mapoutnapna
y30KHU EpuThil (apanap-Hu EKUMI HUYnHU KYpullHU (akaT EMOHJIAIITHPAIH,
AKUHHU EpUTHIl (hapanapu 3ca eTapiu camapa OepManu.
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TyMan Ba Kywin ErMHrapuYWjvKiIap mapoutiapuaa oom (apanapHu EKUIHMILN
"onmok xupa mapaa" sddexkrunu Oepaau. byHuHr ca®abu myHIaH HOOPATKH,
TyMaH €KUM EMFUp 3appadacura TYyLITaH EPYFIMK OKUMU KHCMaH KalTaau, KUCMaH
I0TUNIAM. EPYFINK OKMMUHHUHT 3appadara KMpraH KHCMH XaM MKKHra OYJIHHMO,
Oup KHUCMM 3appayaHu TYFpu KecuO YTuO YMKUO KeTca, WKKUHYM KUCMU
3appadyaHMHI MYKM KUppajapuja Kyn mapra Kahtapwinl, CyHIpa 3appadajaH
Typau WYyHaNMImgapAaa YUKAO — KeTalu. EpyFiMKk  OKMMHUHUHT — TyMaH
3appadajiapuiad  KaWTraH KUCMM HYJIHU EpUTWITAHIUK JapakKaCUHU aH4da
cycalTHhpca, IOTWITAaH KUCMU IOKOpUJa KalJ KWIMHTAH "Xupa mapAaaHu" XOCHII
KHJIA]IH.

Tymanra kapmm EpyFIWK JAaCTaCHHU XOCWJI KWJIHUII yUyH KyWugaru Ttajabmap
Oa)KapuIIMILN Kepak:

a) Epyriuk oxkMMUHM TyMaHga KaWTapWIMIIM Ba IOTUIMIIMHHM — KaMaldTHpPHII
Makcaauaa €pyriIMK HypJIapuHU Y3YHJIUTHHU KamMaWTupuil 3apyp. by TanabHu
OakapwiuIIM y4YyH TyMaHra Kapumu Qapanap acocuil ¢apanapJaH HacTPOKKa
JKOMIAIITHPHIMIIN Kepak. Myn ro3acu OMIaH TyMaHTa Kapiid (DapaHHHT JHT
YeKKH HyKTacHu opacuaaru Macoga 250 MM gaH KaM OYJIMaciIuru Kepak.

6) Epyriuk oOKMMUHMHI BepTHKal TEKMCIMK OYiiMua Tapkanuin Oypyaru
KaMalTUpuiInO, TOPU3OHTAN TEKHUCIMKAAru OIIMPUIMIIM Kepak. By Tymanra
Kapmu  (apanapia Maxcyc Hyp TapKaTTuwiap VpHATWIMIIM OWJIaH amainra
OLIMPWIIAJIA. XO03UPTH 3aMOH aBTOMOOWIIapura ypHaTWiIaéTraH TyMaHra KapIiiu
dapanapaa EpyFiauKk JacTaCMHM FOPU3OHTAN TEKUCIUK OYiHUya Tapaiauil Oypyaru
70°...90° Tarkun Kuaaau.,

B) Tymanra Kapumu ¢apalapHUHT YYFJIAHUII ToJIacHJaH OeBOCHUTa YMKKaH
Oapua EpyFJIMK HypJlapy SKpaHJIAHUIIHN KEPAK.

Tymanra  xapmm QapanapHUHT KOHCTpYKHMscH 9l-pacmaa kypcaTuiras.
Ty3unmumm OVitnya Oy dapanap Tyrpu Oypyakiau €Ku JOMpaBUil OYIUIIN MYMKHUH.
Tymanra kapimu apanapHUHr KalTaprudjiapy napadojona IIakiara sra 0ynuo,
yHUHT Qokyc mapkazura A-12-35 6enrunu onauit Ba H1, H2, H3 G6enrunu ranorexn
Jamnanap ypHaTwiaad. beBocuTa naMmajaH YMKAAWTaH TYFPU HypJapHHU TYCHII
yUyH YJapHU OJAMra 3KpaH >KoWiamTupuiarad. Hyp TapKaTTUUHUHT WYKU
103acura EpyflIMK JacTaCMHU TOPU30HTAJ TEKHUCIWK OYinad  TapaTWIMIIMHU
TabMUHJANUAWIaH LUWIMHAPUK  JIMH3ajmap Tywupwirad. @apaHuHr  HUYKU
XOKMUHUHT KUYMKJIMTY Ba TaJOTE€H JIaMIajJapHU UILIATWIMIIMHA Xucobra oiud
TapKaTTUwiap IIUIIAgaH TaiépiaHagu. XO3UPrd 3aMOH CTaHAapTiapura Kypa
TapKaTruuwiap oK €KW CapuK paHId KWIKO TalW€pllaHUIIM MYMKUH, JEKUH Oy
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dapanapHu TymMaH IIAPOUTUAA WYIHU EPUTHUIL XyCYCHUATIApUra amalija TabCup
kypcarmaiinu. Tymanra kapmud ¢apanap Ky30B Huura €Kd Maxcyc THpPrak
épnamuaa Oydepra MaxKkaMiiaHaIH.

91-pacm. Tymanra kapuiu (apa:
a- ®I'119 6enrunum dapa;

I-rapkartruy, 2-kaiitaprud, 3-
3KpaH, 4-nammna, S-natpoH, 6-
pocTiam MypBaTu

0 - EpyHJIMK HYpJIapUHU

TaKCHUM- JIAHUIIIHN,

l-rymanra kapiu GapaHuku,
2-0om €puTHll GapaHuKH,
ABBI - XaliIOBUMHUHT  KYpHIII
YU3UFHU

B - ®I'120-b Oenrmmm
papa;

l-rapaum, 2-mypBar, 3-nmammna
naTtpoHu, 4-nammna, S-tapkarrud, 6-
KaWTapruy, 7-ONTUK JIEMEHTH
TyTKHM4H, 8-Kopnyc, 9-yTka3ruy, 10
KOHTAKT IUTacTUHACH, 11-Kuckudy,
12-3ynaupnu TassHy

ABTOMOOMIBb JamMnanapu. ABromoOwiap &Eputuil acbobnapunga EpyFiIuK
MaHOan cuda-Tuaa SJCKTP YYFIAHUII JIaMIajapyd HIUIATAIAAA. OJEKTP TOKHU
YyTraHga JaMIOaHWUHT YYyFjIa-HUII TOJacH KH3WHIM Ba MabiIyM TeMIleparypara
eTraHjaH KeWWH Hyp coya Oommmaiau. Dnektp nammna (92-pacm) konba 1, Tok
y3aTHII SJICKTPOJIAPHUTa KOUTAIITHPHIITAH ONTTa KM WKKHUTA YYFJIAHWII TOJIACH
2 Ba 3, HOKOJb 6 Ba YMKHIII >KOWHK 7 JaH TAIlIKWJ TOITaH.
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92-pacm. ABTOMOOMIB (apanapua UILIATUIAAUTaH JJaMIiajiap:

a - VKKJ TOJIaJIM €BpONa CTAaHJIAPTUIATH; & - UKKU ToJiasu, rajnorennu H4; 6, 2 Ba
0 - Oup ToJyianu, rajorenau Terunum paspumiaa H1, H2 Ba H3;

1 - kon6a, 2 - y30KHU EPUTHII TOJACH, 3 - IKUHHM EPUTHII TOJacH, 4 -3KpaH, S -
rapauil, 6 - IOKOJb, 7 - YUKHUIII KOWH.

bab3n namnanapaa(acocan, 6om Eputuin ¢apanapura YpHaTUIaAUTaHIApUIA)
HOKOJIb (DOKYCHOBUM Tapauimi S5 OwunaH Oupra wunuiaHagu. WKku dynramiu
namnanap Oom Eputuml (aparapHU SKUHHU Ba Y30KHU E€PUTHIN pexuMIapHa
€KM TOPMO3JIaHMII Xa0apuuiIapuHM Ke4Yach Ba KYHAY3M Xap XWI pexuMmaa
WIUTAIIMHA TABMUHIIAN]IH.

Uyrnanuin Tonacu yadamiiapu KHYMK, KaTTa Xapopamiapra 4uaamii OViIuiu
kepak. [IIyHUHT y4dyH, Yy WHTHYKa BOJb(pamM CUMIaH ClUpaib EKU Oucnupanb
maknuaa Yypad tanépnanagu. UYyrnaHuin TojlacH, HUKENJAH Tal€piiaHTaH
AJICKTpOJIapra MaxkKamiaHagud Ba OJaTAa, TYFpU YU3UK €EKM aljnaHa €Euu
KypUHHIINIA OYiaau.

Epyrnmuk ManOamapw 3J€KTp, EpYyFIMK Ba JKCIUTyaTallMOH XYCYCHSATIApUHU
OenruoBYM OUp KaTop KypcaTkuuiap Ouiiad TaBcudianaau:

- HoMHuHaNI Kyuinanui,( 6,12,24 B );
- QJIEKTpP KyBBaTH , BT;

- dyerapaBuil kywianuii, B; By kyunanum goupacuaa nammanap OelrujiaHraH
MyaJaT gaBoMuaa unianan ne6é xucobmnananu. KOxopuaa kenTupuiraH HOMUHAI
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KyWwIaHUIUIAp YYyH YerapaBuil KywIaHHII KHWMaTiIapu Kyiuaaruda - 6,7; 13,5; 28
B.

- JaMITaHUHT HOMHUHAJ EPYFIMK OKUMHU, JIFOMEHa(JIM);
- épyFIMK KYYMHUHT MakcuMaj KuiiMatu, KaHaemnapaa(kn);

JlaMmamapHUHr  4YVFJIAHUII ~ TOJIACHM  TaW€piaml  y4yyH  HIUIATWIAJAUTaH
BoNb(paMHUHT 3pum Temmeparypacu 3380°C ra tenr. Crmpans 2300-2700 °C
rada Kuzgupwiaad. CroupanHud KU3AUPUII TeMIeparypacd OpTUIIM OuiiaH
JamnaHu EpuUTUII camapacd XaMm omuO Oopamau. JlekuH, cnupainb XapopaTu
2400°C man omraHmaH Keiu, BosIb(paM kadan paBuiga nopiadau. [lopmaran
BOJIb()paM 3appavaiapu JAMIIAHUHT HIMIIA Kojibacura YTupub, yHU KopalTupanu
Ba EPYFIMK OKUMUHU KaMaUTUPAJIN.

1960 iinnnapaan 6om1ad aBTOMOOMILIApAa YYFIIAHUII TOJIACK TEMIIepaTypacuHu
2700-2900°C raua KyTapuir Ba EpUTHIN caMapacHHH 1,5 GapaBapra OLIMpHII
UMKOHMHH OepaJuraH TajoreH JamMnaiap TaTOWK Toma Oomnutamu. [amoren
Jammanap Kyhupgarnda wunoiaau. Jlamma kombacu wuura WHEPT rasiap OWiIaH
Ooupra o3 MuKIOpna rainoreH ( #ox, OpoMm €k yilapHU OWpUKMaiapu) Mapjapu
kuputwiaan. l[lopmaran Ba sammna KoJI0AaCHHWUHT HMCCHK JeBOpUYajapura YTUpraH
BoJIbpaM 3appauvanapu ion (€ku Opom) OWIIaH peakuusIra KUpUIIUO HOMIH
Bobhpam WJ, OumpukmacuHu xocun Kwianu. Ilap xomatumarm OupHuKMma
JaMIaHUHT KU3UO TypraH YyFJIaHWII TOJACUTa SIKWHJIAINO, FOKOpU Xapopat
TabCUPH/A SHA HOJ Ba BoNb(ppamra axpanamu. Moy konbaHUHT a3 GyuuTuFHaa
KOJaau, BOJb(PpaM 3ca UyFIaHUII Tojdacura kKairta ynrtupaau. [ynmail kunuo,
rajoreH LUK JAMIIAHWHT YYFIAHWUII TOJNACHIAH TMopjaraH Boib(ppaMHU sHA
Tolara KaWrtapumra acociaHradH. JlekuH, Oy TajoreH JamMmaiap HWIUIAMN
MyAJaTUHU OIIUPMANIM, YyHKH KalTaéTraH Bojb(dpaM Toyia ro3acu Oyimad Oup
TEKUCAa YITUpMaiam, Oallku COBYKPOK (SBHH, KATUHPOK) KOWIapura KyIpok,
HCCHUKPOK (S'bHU, HHTUYKAPOK) JKOMIapura KaMpoK YITHPaAIIH.

[amoreH UWKIMHM amaira OIIMPHII YYyH Jamma Koyidacu JeBOpiapu
TeMmmepaTypacu aHda 0KopH - 600.....700°C arpoduga 6ymmmu kepak. LIyHHHT
yU4yH TajloTeH JaMOAJapHUHT Kojbamapu KBapll MIHIIagaH Taiépianuo,
yiuamiiapyu Ku4duk Oynanu. Bonbdpam 3appadanapu uMKOH 60puya Oup Tekucaa
VYITAPUINKA Yy4YyH, UYFIAHWII TOJACUHUHT CIUPAIH TYFPH IWIMHAP IMaKIWIa
OYnuIIM Kepax.

BMT EUK nunr 37 pakamium Koujgacura aBTOMOOWIL (papayiapu yuyyH uuiad
yukuwiran Ourra uyrnanuimn tonanu H1-H3 Typupnarm Ba ukkura Ttonanu H4
rajoreH Jamnanap kuputwirad. Hl Ba H2 namnanapaa 4yfinanum Toiacu MOKOJb
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Yku Oyiina6, H3 nma ykra meprneHIuKyIsp >KOWJAmTHpUIraH. Maxcyc IOKOJb
OwrnaH TapMuHJIaHTaH H4 nmaMmanu xaM y30KHM €PUTHIN TOJACH TYFPHU LUIUHIP
makiauaa 0ynu0, onTuk YKra mapaien xoimamrupunrad. H1 Ba H3 nmammanap
TyMaHra kKapmu dapanapaa, TypT dhapanu EpUTUIT TU3UMIAPUIA Y30KHU EPUTHIIL
yuyH unuiatuiagu. H4 ramoreH namma WKKA Ba TYpPT ¢apanu 0ol €puTHIL
cucTeMaliapjia KeHT TaTOUK TOTTaH.

MIAX naBnatiapuzaa uiad YMKWITaH JaMnainap Kydujaaruda OesruiaHau.
Opnuit nammnanap, macanaH, Al2-45+40 na A xapdu namma TypuHHU(SBHH,
aBTOMOOWJIHUKM) Ounaupanu, OupuHuM pakam (6,12 €ku 24) - HOMHUHAI
KyWIaHUIIHU, Oup-OupnaH + Oenrucu OwiaH OUPIAIITHUPUITAaH HMKKUHYU Ba
YUYUHYU pakamiiap SKUHHM Ba Y30KHU EpUTYBUM UYFJIAHWII TOJAJapHUHT
KyBBaTHHHM Kypcataau. Arap jnamma OWTTa Todaiud Oyiica, yYMHYU pakam
Oynmaiiau. [amoren nammanap yuyyH A XapduzaHn KeWWH HKKUATa Xapd
kuputuiaau - K(ksapiym) Ba I'(ranorennu). Macanan, AKI'12-60+55.

Epyrank-napak 6epysum ac6obaapu. XapakaT XaBOCH3IUTHHH OIIMPHII
Makcaauna Oapya aBToMoOWJUIap Ba OOIIKAa TPAHCHOPT BOCUTAJAPHU XaJKapo
(BMT EMK xounanapu) Ba MamylakaTUMH3 CTaHAapTiapura kypa OelruiaHraH
TapTUOaaru Epyrauk-xabapun ac6obmap OMIaH KUXO3MAHULIM INAPT. Epyromk
xabapuunapu ¥Wyn  Xapakatu UIITUPOKYMIIAPUHN  TPAHCIOPT  BOCHTACH
XapaKaTUHUHT Y3rapuiiu ( TOPMO3JIAHUIIU, Oypwiuil, KyBUO YTHII, TYXTaiml Ba
X0K03a), TpaHCHOPT BOCUTACMHUHI TypH Ba YHHUHI ViIuamjiapyd XaKujaaru
MabIyMOTJIap OWJIaH TabMHUHJIAWIW. By MabayMOTIapHU y3aTUII Y4yH €HTHJ Ba
I0OK aBTOMOOWIIapAa KyWujaaru €Epyrlidk-xabapuu acOoOmapuHu YpHATHIAIIN
mapt 1e6 OenruiaHras.

- OnauHTH Ba OpKajaru rabaput YupoKJIapu;

- OnauHry, opKajaru Ba €Hjaru Oypuiui EpyFivK KypcaTKUudiapH;

- Opkara >KoWIalITupuiIaaurad EpyrInK KalTapruaiapu;

- ABTOMOOWIIHM JIaBNaT pakaMUHU EPUTYBUU (DOHAP.

Tacnukmnanran Koujanapra acocan 0ab3u Toudagart aBTOMOOWILIAp Kylu-
Jary Kymumya EpyFiivk xabapuunsiap OusiaH OeJITMIaHUIIN Kepak.

- IOk aBTOMOOMIIIap1ard KOHTYP YUPOKIIAPH;

- ABTOHO@SJI Ba TUPpKaMaJik aBTOMO6I/IHHapHI/I TAHUTYBYU YHUPOKJIAP,
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- HoppaxanapjaH yTHIIl yCTYHIUTUHU O€pyBUM MAaXCyC YUPOKIAp;

ABTOMOOWMIIb KWUXO3JIAHWINW IapT OyiIMaraH, JICKWH VpHATHINTa pyxcat
Ocpunran Epyrnuk-xabapumiap Toudacura TyMaHTa Kapiid OpKa YUPOK, TYXTao
TYpUIIl YAPOFU, KYIIMMYa TOPMO3JIAHUII Xabapuucu, €H TOMOHJArd YHUpOKiIap,
opkara ropuill ¢oHapu Ba 0OIIKa IIyHTa YXIiam ac000yap Kupau.

Epyrnuk-xabapuuiapuHy MILIAaml peKUMHUra Kapa® y30K Ba KHMCKA BaKT
goupacuia MIUIOBYM acOoOsapra (TOpMO3JIaHUII Xabapuucu Ba OypHIIMII
Kypcarruuiapu) OyauHaau.

Wnutatiaumn mapouTiapy Ba KYPHHHINI Japakacura Kypa EpyrlIMK Xabapuw
acOo006iap (akat keyacu €Ku KYPUHHMII SIXIIM OYJIMaran XoJuiapja UIIaTuIa uraH
(uerapaBuii, KOHTYp, TAHUTYBYH, €H YUPOKJIAP) Ba JOMMHH HWIIUIATHIATUTAHIIAD
(Topmo3anuI XabapurucH, OypHUIUII KypcaTrHuapy Ba aBapysi CUTHAIN3AIHSICH )
OynuHana.

Epyrnuk-xabapun ac606qapuHuHr Oy Tap3fa OVAMHUINM KYPHHMIN IIAPT
[IapouTiiapu Ba acO000JapHUHT EPYFIMK Kyur Owiad Ooenrunananu. Gakar kedacu
UIUIaTHIaaUran acoobnmapaaru Epyrauk Kyuu 2...12xa goupacuna 6yica erapiu
xucobnmanaau. Jlonmmmii unutatunaaurad acooOmapHu KyE€nUTH KyHIa Xam SXIIN
KYpUHUIIMHA TabMHUHJIAIl ~ Makcaauaa ynapHu ¢Epyriuk kydu 200...700kx
aovpacuaa OyiaumuM Kepak. by acOoOmapHUHT Kywin EpYFINK Kydd KOPOHFHIA
OOIIIKa TPaHCTIOPT BOCUTAJAPUHUHT XaHJTOBUMIIAPHHY KY3UHH KaMaIITHPHUIIN XaM
mMymkuH.  FOkopupma — kentmpuirad — cababnapra  Kypa — Ke4aro-KyHIy3
UIUIATHIAIUTaH EPYFINK-Xa0apumIapiHIHT ONTHK TU3UMH aHYa Mypakkad cxema
Oyitnua Taii€praHau.

ABTromMoOWIIIapaa YpHaTUIaauran EpyriiMk-xabapun acOOOIapUHUHT KYTUIWTH,
yIapHHU TAaalyKIH paHryiap OWIaH aXpaTHIl 3apypUATUHU TyFaupanud. Kymuaua
Epyrnuk-xabapun doHapiap KuU3WI, TYK CapuK, OK (paHrcus) paHrma Oymamu,
0ab3u X0JUIap/a ST Ba 3aHTOPU PaHTIIap XaM HIIJIaTHIIa/IH.

I'aGaput unpokap. ['abaput yupokiap ke4acu €EKU KYpUHHUII I[IAPOUTIAPH
€MOH Oynranjia TpaHCHOPT BOCUTACHMHHU Ta0apuT yIdamMiIapuHU KypcaTUIl YYyH
XU3MaT Kujaagau. EHrun aBTOMOOWIIIApHMHI XaMMacd OJIM TOMOHHAA 2 Ta OK
paHriM Ba  OpKacuaa 2 Ta KU3WI PaHIIM rabapuT 4YupoKJIapu OuiiaH
KUXO3JIAHUIIH 1apT. ABTOMOOUIb YiIyaMJapyuHU aHUK KYpcaTHIl Y4yH Ta0apuT
YUpPOKJIAp MMKOH OOpuYa TPAHCIOPT BOCHUTACMHUHI YEKKa KUCMIIapura
KOWJTAIITUPUITAIH.
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BMT EUK nunr N 48 xkoupmacura Kypa y3yHJIUTH 6 M JaH OpTUK OYnran
TOPTYBYM Ba THPKAMaJId aBTOMOOUJUTAPHUHT €H TOMOHHIa XaM TYK CapHUK paHIJIH
rabapuT YMpOKJIapu YpHATWIMII KYy31a TyTwirad. Koupanap rabaput 4upoxiapHu
VpHATWIMIIHU ~ KyWujgarudya Mebépiaian:  MuHuMan Oamanamuru 350 mw,
MakcuMan Oananayurua - 1500 MM, Maxcyc Ky30BJIM aBToMoOwWIap (armapma Ba
WUFUIITHPAJANTraH MalluHaiap) ydyyH Makcuman Oamangiuk 2100 MM raua
OLIMPWJINIIN MYMKHH; 3HM Oyiuya ac6o0iap opacuaaru MuHumai macoda - 600
MM KWYHUK rabapuTiu aBTOMOOMILIAp YUyH - 400MMm.

Topmoznanum xaGapuunapu. Topmosnanuin Xabapyujgapd aBTOMOOWIHU
XapakaTUHU CEKUHJIAIMIIK €KUM TYXTalllkM TYFpUCHIa, OOIIKa TPaHCIOPT
BOCUTAJIADUHUHT XaWJOBUYWJIA-PUHU OTOXJIAHTUPHUIN YUYyH XHU3MaT KHJIAJIH.
Xankapo craHjaapTiapra kypa 6apya TpaH-CIIOPT BOCUTAIADUHUHT OpKa TOMOHUTa
2 Ta KM3WI PAHTIM TOPMO3JAHUII Xabapuucu VpHATWIMINM IHapT 1ed
OeNruiianras.

Topmo3znanum xabapuniapu KyE€IUIM KyHOA XaM SIXIIM KYPUHUIIUHU Tab-
MUHJIAIl YYyH yJIApHUHT EPYFJIMK Ky4d aHya Karra OYnuiiy Tanald KuinHA-Iu.
[y Ounan Oupra, TopmMo3 XaOapUWJIApUHUHT Kywin EpYFIUK JacTacu KedacH
OpKaJa Kena€TraH TPaHCHMOPT BOCUTACU XAWJOBUUCHUHMHI KY3UHU KaMalITUPUIIU
MyMmKkuH. IllyHunr yayn, Oy acOoOnapHMHr €pyFiMK Ky4d MablyM Japakaja
yekiaaHaau €KUM KyHAY3H Ba Kedacu Xap XWJl peXHMAa WIUIalauraH TapTuOu

KyJUIaHau. TopMo3znanum xa0apurIapuHUHT EPYFIUK TaKCUMJIAII
tacupHomanapy BMT EHUK wHuar N6 Ba N7 Koujanapu OwuiaH
MEBEPTALITUPUIIAIHN.

Oxupru BakTAa TOPMO3JIAHUII Xabapuujapu KYPUHHUIIMHM SHAJa SXIIWIAll
Makcaau/ia aBTOMOOMJIb CAJOHMHHMHI OpKa OWHAacura KyIMM4Ya TOPMO3JIAHHUII
dbonapu  kyhum TagOMK TONMOKJAA. By, TpaHCHOPT XapakaTUHHUHT XO3UPIU
BaKT/aru HHUXOSATAA TUFU3 MIApOUTIapulia, AaBTOMOOWIbL TyXTamu (EKu
CEeKUHJIAIININN) TYFPUCUAArd MabIyMOTHH OpKada Kena€TraH TpaHCIOPT
BOCUTAJIApU XalI0BUMIIapra Te3pOK €TKA3HUII UMKOHUHH Oepaiu.

Bypuinum kypcarkuuinapu. bypunnin kypcarkuuiapy aBTOMOOWIHM XapakaT
HYyHAIU-WMHU  y3rapTupuinu (OypuiIuinM, OpKa TOMOHTa KAaWTHUIIK Ba XOKa30)
XaKUJaru MabIly-MOTHH OOILKAa TPAHCHIOPT BOCUTAJAPH XaiTOBUMIApUTa €TKAZUII
y4yH  XU3MaT  Kujgagd. XalKapo cCTaHaapriapra Kypa XamMMa TpPaHCIOPT
BOCUTAJIADUHUHI OJIIM Ba OpKa TOMOH-Japura 2 TaJaH TYK CapuK paHriu
OypwiIuI KypcaTKuwiapu VpHATUII MapT ae0 Oenru-iaHraH. XO03UpPrd 3aMOH
KouJanapura Kypa Kymumua OypuIMII KYpcaTKUYJIapud aBTOMO-OWJIHUHT EH
TOMOHMIa-KaHOTJIapra, kabuHara €Ky Ky30Bra Xam ypHaTHIIau.
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bypunum kypcatkuwiapu aaM sipKApalll, 1aM MUAJITHAPALI PEeKUMUIA UILIANIN.
Spxupam-muntupai yactoracu 1 I'u nan (1 munytna 60 Ta spKupani-MuITApa)
KaMm, 2 [' jan ko 6yamMaciauru Kepak.

Bypunum kypcaTKuwiapuHUHT EPYFIMK Takcumiiam TadcupHOMaIapu  Xam
BMT EUK nunr N6 Ba N7 kouaanapu OuiiaH MebEPIAITUPUIITAH.

Bypunum kypcatruunapu aBapus xabapuucu BazudacuHu XaM Oaxkapaau. by
X0J1/1a aBTOMOOMJIHMHT XaMMa OypWIMII KypcaTKuwiapu OapaBapura sipKupaii-
MUJITAJUIAI PEKUMHIA UK.

Hasopam casonnapu:

1. Eputumn  Ba Epyraumk  XabapuMIapuHM HYI  XapakaT XaB(CH3IUTMHU
TabMUHJIAIJIA KaH1ail axaMusitu 6op?

2. Epuruin TMsuMnapuga EpyFaMK TAKCUMJIANIHMHT ACOCHH IIPUHIUILIAPHU
HUMasapaan ubopar?

3. EBponna Ba amepuka EpyFiauK TaKCUMJALIl TU3UMIIAPUHUHT OUp-OMpHUaaH
(bapKUHU TYIIYHTUPHHT.

4. kxku Ba TYpT (apanu EpuTHII TU3UMIApUIA EPYFIMK TaKCHMJIAIl KaHAau
amaJjra omupuiaagu’?

5. ABroMoOmib (hapa Ba QoHApIAPUHUHT EPYFIUK-TEXHUK TaBCU(PHOMamapura
KaHaai Tanabnap Kynunaan?

6. ABTOMOOWIb Ooml  Eputuil  (apalapuHUHT TY3WIMIIUHA —Y3Ura XOcC
TOMOHJIApH HUMaaaH udopar?

7. Tymanra Kapmu ¢apaJlapHUHT TY3WIUIIM Ba MIUIAIIMHA TYIIYHTUPHUO
OepuHr.

8. ABTOMOOWJIb  JIAMHQJIAPUHUHT  TypJlapd Ba  YJIApPHUHT  TY3WIMIIWHU
TYLIyHTUPHHT.

9. Epyrnuk Man6anapMHUHT acocuii TaBcu(HOMAaIapy HUManapaa uoopat?

10. EpyFiuk-napakun  ac6000apHUHT Typiapd Ba YIapHH SKOMIAIITHPMIL
KOWUJIAJIAPUHU TYILIYHTUPUHT

Maspysa Ne 17

Masbpy3a MaB3ycu: TpaHCIOPT BOCUTAIAPUHUHT JBUTATEIN Ba TPAHCMUCCHUSICUHU
AJIEKTPOH OolIKapuIill TU3UMIIapH (2 coar)
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Masbpy3sa pexacu:

1. YMymMuil MabiayMOTIIap

2. bensunnu aABurarenapaa EHUIFM y3aTUIUMIINHYI 3JIEKTPOH OOLIKApHUII
TU3UMH

3. MaxOypuii cant uuuiail 3KOHaMai3epuHH SJIEKTPOH OOIIKAPHIILI

4. DNEKTPOH aHTUOJIIOKUPOBKA TU3UMHU

Tasinu cy3 Ba mbopasap: EHUITH MypKalll, MUKPOIIPOIIECCOP, TOUMMUM XOTHPa
KypuiMacu, aHajor-pakamyii  y3rapTKu4, pakamyii KO,  KHCIOPOJ
KOHIICHTpAIUSICU  NaTuyuru(A-30HI).  DJIEKTPOMArHuT  KiamaH, Jpoccell
TYCHUKYaCcH, ailJIaHUIUIap 4YacTOTaCH, CHUPIIAHMII Jlapa)kach, ONTUMAIl
TOPMO3JIAHUII, TWIAUPAK TE3JIUTH JaTYUTH, TaHJall-Cakjall >3JIEMEHTH,
nuddepeHnaTop, MAaKCUMyMHHU aKPaTHUII AJIEMEHTH, YeKJIalll KanaHu, YeKJIall
Ba YMKapHIll OyHpyriIapuHu MAaKIJIAHTUPYBUYHN dJIEMEHTIIAp, YUKAPHUII KIIAlTaHH.

YMymuii  MabjayMortJiap. XX acpHUHI OXHMpHUZA DJJIEKTPOHHMKA Ba
MUKPOIPOLIECCOP TEXHUKACHHM KaTTa CypbhaTiap OWIaH PUBOXIAHMILU, yJIApHU
aBTOMOOWJIIapa KeHT XOpUM KUIMHUIINTA, XyCyCaH JBUTaTENb, TPAHCMUCCHUS Ba
KYIIMMYa KUXO3JIADHU MIIWHUA D3JIEKTpoH Oomkapuil Tuzumiapuauau (ObT)
ApaTWIMILINATA OJMO KeNAW. DJIEKTPOH OOLIKAPUIN TH3UMIIAPHU KYJUTAaHWIMILIN
EHWIFK cappUHU Ba YMKUHIU Ta3JIapHU 3aXapJIMJIUTUHU KaMaWTUPUILL, JBUTATENb
KyBBaTHHM Ba aBTOMOOWIb XaB(CHU3IMK Japa)KaCMHU OILIWPUI, XailJOBYMHU
UIIAII TIAPOUTIIAPUHU AXIIUIAI UMKOHUSATUHU Oepaiu.

Oxupru wmapna nynéna coaup OYna€TraH SHEPreTUK Ba HKOJOTHK TAaHTJIMK
KYIl PUBOXKJIAHTaH MamJlakariapja aBTOMOOWIJIAPHUHI YUKWHIW Ta3JapUHUHT
TOKCUHJIUTHMHU Ba EHUIFM cap@UHM YEKJIOBUM MEBEPUN XyiOKATIApHU Kalyl
kunuHUIY OB T napHu KeHrpoK KYUTaHUIUIIUTa Ky4iau TypTku 0ynau. Uynku, Oy
MEBEPUIN XyXoKaTiiapra Kypa, ABUTATEIHUHT JeApiu Oapya HII pexumiIapuia
EHWIFU apajaliMacy CTEXHOMETPUK TapKuOaa yuad TypuiIuiId, MaxOypuil cant
WIJIAI PEKUMUIA IBUTrATENra EHUIFU y3aTWIMIIUHUA TYXTATUIINIIN, YT OJIIUPHULL
€K1 EHUIIFY TypKalll JAKMKACUHU aHUK Ba ONTUMAaJ POCTIAHUIIN Tanad KUJIWHAIH.
VTKasuaraH Kynm WIMHI TagKMKOTIAp IOKOPUIATM TanaGnapHH >JIeKTPOH
OoLIKapuIl TU3UMIIApCcHU3 OaKapuIll MyMKUH SMACIUTUHU KYpPCaTAH.
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JIBurareninapHu SJEKTPOH OOIIKApHII THU3UMIIAPUIAH OHHI KEHI TaTOUK
TONraHjgapu- EHUIFU Yy3aTUIl Ba YT odaupuiI(OCH3MHIA JBUTATEIIapaa)
xKapa€HnapuHu  Oomkapuiaup. by OolKapuml THU3UMIIApM MYCTaKWJ —Ba
Ooupranukaa (macanad, Hekcus aBromoOwinja) uuuiamyd MyMKUH. BeH3uHim
JABUTATEIIapra YpHaTWiATraH YT OJIIUPHUIIHHU DJIEKTPOH OOLIKAPUII TU3UMU VT
OJITUPUILIHY WJTapUiaTUII OypyaruHM KaTTa aHUKJIMK OuiaH Oenrwmiaii, Xamja
MaXOypHu# caiT IOpUII IKOHOMAM3ep UILIMHK OOMIKapHII BazudacuHu Oaxapaiu.

DONEeKTpOH  aHTUOJIOKMPOBKA THU3UMHU  CHUPIAHYMK Wynjna  aBTOMOOWIIHU
TOPMO3JIAaHUII Maco(acuHU JespId UKKK MapTa KUCKapTUPaIu Ba YHU EHH OWIIaH
Cypuinb KeTumura uyn kyitmainau. by orup o6u-xaBo mapoutiapuaa(EMrup, Kop,
sXMaJlak) Ky HYJI-TpaHCIIOPT XOAUCATIAPUHM OJIJIUHU OJIaJIH.

DNEKTpOH OOMIKApWINT TH3UMH KyIIUM4Ya JKHAXO3JIapJlaH OWHATo3ajarud,
OypWIHIIl peyiecH, aBTOMOOWIIb JIapaKuWjapy Ba KOHIUIIMOHEPJIAPHU UIITMHU XaM
OorKapau.

ben3uniam aBurare/uiapaa €HWIFM Y3aTHJIMIIMHU 3JIEKTPOH OOIIKApPHII
TH3MMHU. XO-3UPrH KyHJa OCH3MHJIM ABUTaTeiulapja TaaOWK TONraH EHWIFU
Y3aTWIMIIUHUHT ~ 3JIEKTPOH OOMIKApUIN THU3UMUHUHT MKKA TYpU MaBXY/I:
¢HWIFMHU mypkam (OeBocuTa EHMIN Kamepacura €KUM KUPUTHIL Hynura) Ba
AJIEKTPOH OolIKapyBiIu KapOroparopiap Tusumu. by OBT mapu maxcyc nactyp
épaamua OomIKapuiIMIIM EKM aBTOMAaTHK MOCJAIlyB TaMOWJUIapU acocujia
MILTAIIY MyMKHH. EHMIFMHM O€BOCMTA EHMII Kamepacura IypKall TU3UMU
UIUIATUJIAANTaH JKUXO3IapHU MYpakkaOiuru cababnu amanjia HIIaTHIMaiIu.
XO03Upru 3aMOH aBTOMOOWIApUAa EHWIFM Y3aTHJIMIIMHU 3JIEKTPOH OOIIKapHIIl
TU3UMJIAPUAAH SHI KEHI TapKAJITaHW - €HWJIFUHU JBUraTellb LUIUHIAPIAPUHUHT
KUPUII UyIura nypKam TU3UMUIAD.

Maxcyc Ty3miral gactyp €paaMuia EHIIFUHU MMyPKAITHU 3JIEKTPOH OOIIIKApHIII
TU3UMUHUHT aCOCHUM DJJIEMEHTH - MHKpoImpoleccop OYiaud, y OIauHIaH
OeJTuITaHraH JacTyp Oyiindya MH)KEKTOpJIapHH MITWHU OOIIKapasIu.

EHUIFY MypKalIHY 3J1€KTPOH OOIIKAPHII TH3UMH KyHuIaruda uiiaiam. DaexTp
EHWJIFM HACcOCH TaKcHmilalll KyBypunaa €HwiFMHA TaxmMuHad 0,2 MII goumwuit
O6ocuMm OunaH ymad Typrawauru cababiau, UWIMHApAapra DypKajlagurad
EHWIFUHU MUKJIOPH BJEKTPOMArHuT (POpPCyHKaHU OYMWIMO TypUIl BaKTH OujaH
OenrmnaHanau. OJEKTPOH OOWIKApUII THU3UMHU  (GOpPCYHKATapHU O4ymWiInbd -
CHUIUIIMHANA, STPHU CHWIFMHH IIWIMHApIapra MaXOypwid TypKall WMITyJIbCUHU
JABOMUIIMIMHU JIpOCCeNb TYCUKYACMHU OYWIMII Oypyarv, THUPCAKIW BAJIHUHT
alllaHUII 4acTOTACH, COBUTYBUYHU CYIOKJIMK XapopaTH Ba a0coiitoT Oocumra OOFINK
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paBuia Oomkapaau. [lypkamumm 3apyp OYiaraH EHWIFM MHKIOPH XaKHIaru
MabJIyMOT MKKHM PakamyIiM KOIJIap KYPUHUIIKHAA JTOWUMHUM XOTHpa KypHIMacuia
(IXK) cakmanagu. OJEKTPOH OOMIKApPUIN THU3UMU JaTUUKIApAaH KeJaéTraH
MabiayMoTiap acocuna, JIXK nan 3apyp koauu tannad onul, yHra Moc KejaaJauran
MUKAOpJArd CHWIFUHM  JBUTATCIIHUHT  KUPUTHIN  KJAMaHjiapu arpodura
NyPKUIUIIMHA TAbMUHIANIN.

bensunnu nBuratemiapaa  EHUIFU  MYPKAJUIIUHU  DJIEKTPOH  OOILIKapHIII
TU3UMUHUHT TapKuOuil cxemacu 93-pacmia KypcaTuira.
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93-pacm. bensunnu aBurareniap/a EHWIFU MypKATUIIUHA 3JIEKTPOH  OOIIKapHUII
TU3UMHUHUHT TapKuOuil cxemacu

Takcumnarnu 2 ra YpHaTWITaH KylIIMM4a KOHTAKTJIAp ABUTaTellb THUPCAKIU
BAJIMHUHT aWJIaHUII YacTOTACH XaKWJaru MabIyMOTJIIADHU HMMIYJIbC CHUTHAI
cudartuaa maKUIaHTUpaau. by curnan ananor-pakamian y3rapTuprud (APS") Sra
y3aTWIaM Ba pakaMJjd KOJ KYpUHHUIIUTa KeaTupuianu. Jpoccenb TYCHUKYaCUHU
XOJNaTHHY OENIMIOBYM NaTunMK | JaH KelraH curHan mkkuHun APY 4 épmamuna
paKaMIIM Kojara aimaHTHpunamd. TakT reHepatopu 3 APY wmmuamm yayH 3apyp
OYnra" TOMMUHN 4acTOTaIM UMIYJIbCIAPHU MAKIUIAaHTUPUO Oepaiu.

Pakamnm koj MIAKIMIArd aljlaHUNUIAP 4YaCcTOTACH Ba APOCCENb TYCUKYACHUHU
xonaTu Xakuaaru curHaiap ObT HUHT noumuil 5cnab KoMl KypuiMacu 6 ra
y3atunagu. [JIXK na nBurarenp aiylaHWII 4acTOTAcH Ba JIPOCCENb TYCUKYACUHU
oumnuil Oypuyarura OOFJIMK paBUIIAA 3JIEKTPOMArHUT KJanmaH OYMJIMIN BaKTHHU
OENruIoOBYUM pakamJId CHUTHaJl XOCWI KWIMHAgd Ba MHKpormpoleccop 7 ra
y3aTHJIAIH.

Muxkponponeccop 7 AXK nan kenran CUTHaJHHA 3apyp E€HWIFM MHUKIOPHUTa
MPOIOPLMOHAN OYATaH (OpCyHKANApHU OYMIMO TYypUIl BAaKTUHUHT JAaBOMUIIUIU
KypuHUIUra y3raptupaau. Takcumiarud 2 Ousian OOFJIMK OYJIraH CHHXpOHU3AIUS
MocinamMacu 10 EHWIFMHM [ABUTaTeNb WII JKapa€HUHUHI TETULUIM HYKTacHaa
NypKAIAIIMHYA TabMHUHJIAWIM Ba KUPUTUII KYBUPUHUHT JIeBOpUYajiapuaa YyTupuo
KOJIAETraH €HUJIFY 3appadajapyu MUKIOPUHHU KaMauTUPAJIN.
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JIBUTATETHUHT UCCUKJIMK XOJIATH Ba aTpod MYXHUT IIAPOUTIAPUHU XHUcoOra oiud
dbopcyHKamapHu OUYMIUO TYpHI BaKTUTa TY3aTHII KUPUTUII YYyH COBHUTHII
cyroKyuru xapopartu 11, abcomoT 6ocum 12, cypunnaérran xaBo tremneparypacu 13
JTaTYUKIApUIaH MUKPOTIPOIIeccopra KyImMya MabJIyMOT y3aTaIu.

EHUIFM TypKamIHUHT SIEKTPOH OOMIKAPHMII TU3UMH YT ONMII Ba EHUII
kKapa€HMra TabCUpP KWIYBUM KYN OMWUIAPHU XucoOra ojaau Ba EHWIFU
y3aTWIMIIUHA MYypakkaO OOFIaHUIILIAp OpKajiu amalira omupanu. by nBurareaHu
aH4ya TeXamiM HuOulaluHu TabMmuHiuaiau. Hly Ownan Oupra TY3WIMIIMHUHT
MYypaKKaOJIUTd Ba yHra Xu3MaT KYpcaTull YUyH IOKOpU Majakail MyTaxaccuciap
3apypIUTH - 0y TU3UMHUHT KAMYWINTH XUCOOJaHAIH.

Xo3upru BakTaa CEHWIFM TMypKallHU OOIIKApUII THU3UMJApUAa ONTHUMAI
OOIIKApUIIl TPUHIIMIIATA aCOCJIAHraH CUCTeMajiap KEHT KOpUi KUJIMHMOKaa. by
NPUHIUITHUHT  Ma3MyHHM IIyHJaH uOOpaTku, EHWIFM MypKaml KapaéHu
MHUKPOIIPOIIECCOP  IMIAK/UTAHTUPAETTaH OOIIKAPYB CUTHAJIWMHU  JIBUTATEIHUHT
AKCIUTyaTallMOH TaBcUpHOMAcura KypcaraéTraH TabCUPUHU Oaxojall acocujia
amanra omupuiaaau. ONTUMaIAITAPYBYU OMUWILIap cudaTtuga, onarna, CHUWIFU
capbu, YMKUHIA Ta3JapHUHT 3axapJWIWTd Ba JIBUTATEIHUHT  TOPTHUIII
tTaBcuHOMaNapu unuiatuiaau. Jlekun Oy mapameTrpiiapHu OUp BaKTHUHT Y3u[a
ONTUMAJJIAIITUPUILL HMKOHUATA WYK. LIIyHMHr y4yH JBUTaTEIIHUHI MaKCHUMaJl
KyBBaTH €HWJIFU apajalliMacUHU OOMMTHII, TEKAMIWIUIUA 3Ca CYHIITHPUILI HYIU
OuiaH amalnra OUIMpUIIaIn.
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94-paCM. Ennnru-xaso apajJalliMaCrHU TCCKApU aJIOKa épIIaMI/II[a 60H11<ap1/1m
THU3UMMU.

1- xaBo; 2-€HWiFH; 3-TUPCAKIIM BaJl alJITaHUIIAP YaCTOTACH JAaT4Wru; 4-XaBo
capbUHM Yayaml JaTyury; 5- allJIaHHWILIIap 4acTOTacH XaKHJaru CUrHai; 6-
XaBo capdu Xakujaru CUTHa; 7-COBUTYBYHM CYIOKJIMK XapOpaTH JaT4UTd Ba
OolllKka JaTyukiapiaH Kejaa€TraH CUTHaUIap; 8- JABUTATeNb; 9-popcyHKanap;
10- nmypkananaétran énunru Mukgopu; 11-OBbb; 12- y4 kKoMmoHeHTIH
HeWTpaiuiarud; 13-Kuciaopoi KOHUEHTPAUICH JaTUUTH.
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95-pacm. Hekcust aBToMmoOUIIb ABUTATEINIAPUAArU KYTT HyKTaIl EHUIIFU

MypKall TUBUMUHUHT YMYMUN CXEMACH.

UuKUHIM Ta3JapHUHT 3aXapJIWJIMTAHA JHT MacT KUMMaTh EHWIFU TapKuou -
CTEXMOMETPHUK TapKuOra, sS’bHU EHWIFU Ba XaBOHUHT HucOatu 1:14,7 ra sgKuH
oynranga tabmuHiadHaau. llyHuHr ydyH amanjga unumiatuiaaéTraH Ba ONTHMA
OOIIKapUII MPUHIUIIUTA aCOCTaHTaH EHUJIFH MMypKalll TU3UMJIapuIa TeCKapy ajioKa
napaMeTpu cudaTua YNKUHIU Ta3IapHUHT KUMEBUN TapKUOUW olvHAAN. YUKUHIN
razJlapHUHT TAPKUOWHU aHUKJIAI YIYH KUCJIOPOJ AaTYUTH (A-30H]1) HIILIATUIIA]IH.
By natduMk nBuraTeNHW YMKApHIN KOJJIEKTOpUTra YpHATUIUO, Y YMKUHIU Trasjap
TapkuOWJaru  KUCIOPOJHUHT MUKIOpUJAaH  TabcupiiaHaau. Kucnopon
MUKIOPUHM XABOHUHI OPTUKJIUK KOd(PhUIIMEHTUTa NPONOPIHOHAIIIUTHIAH
dolinanannb EHUIFU-XAaBO apajalliMAaCUHUHT X0JIaTH aHUKJIaHAIH.

EHNIFU-XaBO apanalmiMacHHKM TapKUOMHM TecKapH auoka éplaMuia OOIIKApHII
TU3UMUHHUHT cxeMacu 94-pacmaa KeNTUPWITaH. 3 KOMIIOHEHTIH KaTaJIUTHK
HeWTpaiuiarud 12 éppamuaa yukuHAM raznapaaru 3axapiau moananap CO, HC Ba
NO nan okopu Japakajga TO3UIAHUIINHU TabMUHJIAII YU9YH JBUTATEITHH TYPJIH
pexuMIapuga XaBOHU OPTUKIHK KOIDPUIMEHTUHH aHUK pocTiad, EHWIFU
apajaliMacuHU TapKUOWHU CTEXHOMETPUK HUcOATra MaKcuMasl SIKMHJIAIITHPHUIIT

3apyp. UuKapuill KOJUIEKTOpUTa YpHAaTWIraH Kuciopona aatyuru 13 (A - 30H7)

270



épllaMHla YMKUHAM Tra3jap TapKuOUAaru KUCIopoJ MUKIOPH aHUKJIaHaIu Ba Oy
CUTHAlI OJJIEKTpoH Oomkapumn Osokura (Obb) y3arunmamgu. Arap EHWIFU
apajJalIMaCUHUHT TapKUOM CTeXHMOMETpuK HucOatnan ¢apk kuica, Obb
JBUTATENra y3aTWIa€TraH EHWJFM MHUKIOPUHU V3rapTHpUII XpcoOura EHWIFU
apajaliMacy TapKUOMHHU CTEXMOMETPHUK TapKUOTa SIKUHIAIITUPAIH.

V3I9VaBro KymMa KopxoHacMHMHT Hekcus PYCYMJIM  aBTOMOOWIIb
JABUTATEIJIapu/la XaM LWIHHJIpIapra EHWIFM Y3aTUIIHUHT ONTHUMall OOIIKapHII
TU3UMH UIUIATHITAH OYIMO y Ky HyKTalu €HWIFU IMypKall TU3UMH HOMU OWJIaH
toputuiaau(95-pacm). Ky HyKkranu €HWIFU MypKall TU3UMH JIBUTATEITHU XamMma
Ul pexumiapua yHU EHUIFU OUlaH TabMUHIAII BazudacuHu Oaxapau.

EHunFy  BuraTtenra KMpUTHMIN KyBUpHMIA Xap OUp IMIMHAP pynapacura
XKoimamtupuiaran GopcyHKaiap opkKaid y3atuiaad. by TH3uMm ydyH Xam acocuit
naTyuk cudartuia KUCIOPOJ KOHIEHTPAIMAICH JaTuyWrd HIIaTuiaagd. Yukuin
KOJUIEKTOpUTa YpHATWITaH KHUCJIOPOJ NATYWTHMIAH KeiaraH curHai acocuna Obb
JBUTATENTa y3aTUiaéTraH €HWIFM - XaBO apaljialliMacu TapKUOWHMU POCTIANIH,
S’bHU YHU CTE€XUOMETPUK HUCOATra SKUHIAIITHPAIN.

MaxOypuil cajJT HILIAII 3KOHOMAW3EPHUHUHT JIEKTPOH OOMIKAPUII TH3MMH
(MCHUDIIBT). Aromobwib 1maxap mapouTuaa xapakarianranga 18-25% Bakr
JaBOMUA IBUraTeab MaXOypuil cant unuiaiinu. Macanas, aBTOMOOWIIb IBUTATEh
éplaMmia TOpMO3JIaHTaHAa, y3aTMa Yy3rapTHUpuiaéTraH BakTAa, aBTOMOOWIb Y3
WHEepIMsCcH OWIaH XapakaTlaHraHja Ba Xoka3zo. by Xxomiapaa kxapOropaTopHU
Ipoccesib TYCHKYacu TYMUK €ENuK (EHWIFM y3aTUII OOCKMY TYIUK KYWuoO
1000pUiTrad), ABUTaTellb TUPCAKIM BaJIMHUHI alJaHUIIAp 4YacTOTach 3ca CajiT
UIUTAIIIArUIaH I0KopH 0ynaan. MaxOypuil canT unuiam pexxuMuaa ABUraTesjaHn
KyBBaT Oepuil Tana® KWJIMHMAWAW, MIYHUHT Y4yH LUJIUMHIpIApra y3aTHiIaéTraH
¢Hwry poigany UIIATUWIMANAK Ba yHHM €HMIIU aTpod MYXUTHU SHAJA KYIIPOK
u(pIocIaHuIIUTa 010 Keau.

TMpcaKl'IVI BaJ/IHUHT
alnaHWLW YacToTacu

v
v

DNeKTpOMarHuT

MCW3 Hu 271 VED
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96-pacm. MCUDOBbTHUHT TapkuOMil cxemacH.

MCUDSBT pBurarens MaxOypuil canT unuiaraHia ¢HWIFUHU Y3aTUIUIINHU
TYXTATUII YYYH XU3MaT KWjaaau. by TU3UM KOpuil KWIMHUIIY EHWIFUHUA 2...3% ra
TeXalll Ba YMKUHAM razjapiard 3axapid MojjanapHu Mukaopunu 15...30% ra
KaMalTHpUII UMKOHUATUHH Oepaj.

MCUDSBT «kyhunarnua wunmaau (96-pacm). MaxOypuit caitr wumuiami
PEKUMUHM aHUKJIAIl YYyH JBUTATEIh TUPCAKIM BaJWHU aMJIAaHUII YacTOTACH,
KapOIopaTop Apoccesb TYCUKYACUHUHT XOJaTH AaTUYMKIApU XU3MaT KUJIaau.

MCUDObTHN wmmamu ydyyH Kydujgard Iiapmiap Oup BakTHH —y3ujza
Oa)KapuIIMILN Kepak:

- JABUTATENb TUPCAKIW BAJIMHM aWIaHUILIAP 4YAaCTOTACH MabJyM OeNruiIaHraH
KMIIMAaT/IaH I0KOpU OYIIUIIN Kepak;

- KapOropaTop Jpocceib TYCUKYAcH Tya €nuirad OYIuIm Kepak;

0 o
- COBHUTHII TU3UMUIATH CYIOKJIUK Temmeparypacu 65° C paH rokopu OYnuiu
Kepax.

Oxupru maptT COBYK JBUTATENb KU3IUPWIAETTAHIA, YHH CalT HILIANIIard
aljaHUIUIap YacTOTacH OelTWiaHraH KuhMataan Oarnanj Oynanu Ba Oy XOJ
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MCUD3BT TomoHuman MaxOypuid caint wumnUiam pexumu cudartuga kadys
KWJIMHUIIY Ba EHWIFU Y3aTWIMIIMHA TYXTaTHO KYHUIUIIY OuilaH OOFIHK.

JIBuraTens TUPCAKIN BAIMHU AJIaHUII YaCTOTAaCH XaKuJard curHai cudaruiaa
YT ONAUPHIN FaJTarMHUHT OWJIaM4u YyJFaMHUJIaH OJMHTAH CUTHAJ HWIUIaTHIIAJIH.
Hpoccenb  TYCMKYaCMHUHI  XOJlaTW  JaTyurd  cudartuga  KapOroparopra
KOWNTAIITUPUITAH MHUKPO alManuiad-ynarud uuouviaTuiagd. Arap  JIpoccelb
TYCHKYacH OuYMK OVyica anmMamuia0-yjJarud KOHTaKTIapu TyTail, €nuk Oyica -
y3uJiraH Oynasu.

MaxOypuili canT wuHUIAl PEKUMH BYXKyJIra Kejca, JJIEKTpOH  OJIOK
AIIEKTPOMArHUT KJamaHra E€nwidil Xakuaaru OOIIKapyB CHUTHajIMHU Oepaau Ba
KapOIOpaTOpHU CalT HMUUIAIl TU3UMH OpKalW JABUTaTenra €HWIFH Y3aTHIHAILIN
TyxTatTwiaan. MaxOypuil caiT uIUianm peXuMH Tyrad apocceib TYCHUKYaCH
oumrca €KM TUPCAKIM BaJIHUHI alJaHUII 4YacTOTacH OpPTHUO MabliyM KuhWMaTtra
€TraHjia JEeKTPOH OJIOK 3JEKTPOMArHUT KJIallaHHU O4YaJid Ba KapOIOpaTOpPHU CajT
UIIAII TU3UMU OPKaJIH siHa EHWIIFU y3aThiia OOmuUIaiu.

MaxOypuii canT unuiam pekuMuIa IBUTaTeNb IUINHAPIApUIa XaBOHU KECKUH
CUUpaKJIaHUIIIA BY)XKYyJAra Keaumu cababnmu wMod cappunu optumm - Oy
TU3UMHUHT KaMYUJIUTH XUCOOIaHa TN,

DJIEKTPOH AHTHOJOKHMPOBKA TH3MMU.TOpMO3IaHUII KapaCHHUIa aBTOMOOWIIb
THWIANPAKIAPUHNA SPKUH FUIIIUpANl XOJATHUHHM cakiad TypHIl y4yH FHIIUpPaKKa
TabCHp KWIAETTaH TOPMO3 MOMEHTH WYJIHHHT pEakTUB MOMEHTH OWiIaH
MyBO3aHATra KEATHUPWIUINA Kepak. PeakTUB MOMEHT FHIAUpPAKKa TabCHP
KuJaéTrad HopMmal okjiama P, Ba ityn Owian Oyiliama TUiiamui Kodgpuuuentu
@ NapHU KymalTMacura TeHr. Tunutamum Ko3(QQUIMEHTH @; HUHT KaTTalurd
UYITHUHT XOJaTH, IIUHA TMPOTEKTOPH AKX Ba YHUHT WUKH Oocumura 6ormuk. [y
OunaH Oupra ¢;Tra FUIANPAKHU MY 103acura HUCOATaH CHUPIIAHUII Japa)kach Xam
KaTTa TabCUP KypcaTaaud. FTuiaaupakHu CHpPHAHUII Japakacl yIuaMcHu3
kod(punment S Ounan 6axonaHaau Ba y Kyiuaaru udoaa OviaH aHUKIIaHAIN:

_V=V).
e

a

S

by epna, V, - aBTomMOOWib Te3nMru, V; - FUIAMPAKHU WY OWjaH TyTallraH
HYKTaCUJIary TE€3JIUT .
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Cupnanuim papaxacu S Hu 0 nan S, KuMMarraya OIIaHAa @5 XaM MabilyM
MaKCUMyM KuiiMaTurada optud 6opaau (97-pacm). S KMMMaTUHU KEUUHTH YCHUIIN

@; KAAMaTUHU KaMaluImra oiu0 Keixaam.

ABTOMOOMJIHA ONITHMAJI TOpMO3Jialll, AbHU YHHM MaKCHUMaJl CCKHHJIAIIWIIN Ba

MUHHMaJl TOPMO3JIAHUII Maco(pacuHu TabMHUHJIAII YUyH TOPMO3JIAHUII BaKTHAArU
FIIIIMpaKIapHU CUPIAHMII Japaxacu S OyinamMa Tumamuim ko3QUuueHTu @,
HUHI MaKCUMaJl KUIIMaTUra MOC KEJIMIIMHY TAbMUHJIAII 3a-

wi pyp. by mypakka® macananu aHTHUOJIO-
KHPOBKAJIM TOPMO3JIAI TU3WMIIAPU XAl
KUJIQ/IH.

ABTOMOOWJIb  HIOMIMWJIWHY  Tap3ja
TOPMO3JIAHTaHJa OJJAUN TOPMO3 TU3ZUMU

FUJIIUPAKIApHA 0JIOKMpPOBKa
yerapacuraua TOPMO3JIaHUIINHA
TabMHUHJIANIN. AHTUOIOKUPOBKAIIN

TOpPMO3JIall  THU3UMIJIApH  €paaMuna
amanra  OWIMPWIAJWTaH  ONTHMAJ
TOPMO3JIalll, FUJIIMPAKIApPHA
OJIOKMpOBKA dYerapacuraya TOPMO3JIAI

97-pacM. ABTOMOOWJIL FHIJIU-

o ", ycynura  HHcOaTaH  aBTOMOOWJIHU
pakJiapuHu Wyn Owiad Oyiinama @;
TOPMO3JTAHUII ~ MacopacUHH  KYpPYK

Ba KYHIQJIAHT (@, HWYHaOuIIgara o .
nynma 20% rada, xya Ba My3 OuiaH

TUNUTAIUI KO3 PUIMEeHTIa-pUHI .
Komutanran wuymiapaa S50...60% raua

CUpIAHMII S Ta OOFIUK-JIUTH. . o
KamaiiTupaau Ba Oy Ky Wyi-TpaHcopT

- KYpYK Uy XOuCalIapHU OJIIUHHU OJIUII

o . - MMKOHUSITUHU oepaau. Onruman

- XY1 €KM My3Jarad uym oo .
TOopMO3Nauia Wyn OwuiaH KYHJajgaHT

WYHAITULIIAru TUIJIAIIAILT
ko3 UIMeHT ¢, XaM aH4ya KarTa
KuiimaTiapra sra 6ynu6 (97-pacm), Oy
TOPMO3JIa-HUII xKapa€Hua
aBTOMOOWJIHU TYPFYHJIUK Ba OOIIKapHII

Japa’kaCUHU OILIMPAJIH.
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98-pacM. AHTHOJIOKUPOBKAIN TU3UMHUHT TapKUOUII CXEMaCH.

AHTHOJIOKMPOBKAIM TOPMO3 TH3UMUHH WIUIANI TPUHIUAIAHA ITHEBMO-
IOPUTMANI TOPMO3 THU3WMHUTa dra OYNraH aBTOMOOWLIAp YYyH WIIIA0 YUKWITaH
cucteMa Mucoiauga Kypub uumkamu3. AHTHONOKHpOBKa TH3UMH (98-pacm)
FIJIAMPAK TE3JUTH JIaTYNTH, dJIEKTpoH Oomkapuin 6moku (ObB) Ba mwkpo 3TyBun
aJieMeHTIapAan ubopar. Funaupak Te3nmurd AaTdyuTH FUIIAPAKHU aWTaHMII
YacTOTaCUTH MoOC Oynran wuMiynbcnap wunutad ywukapand. Obb runampaknu
TE3NMUTH Ba YHU VY3TapUIIUHU TaxJIWIH acoCHIa IKPO OJTYBYM DJIEMEHTHU
OOIIKapWIl CUTHAJUTAPUHU IIAKUIAaHTHpagud. VDKpo ATYBYM JJIEMEHT MKKUTa
AIIEKTPOMArHUT KjanaHugaH uobopar OYnub, ymap Oocum MoxyJaaTopu el
aTamagurad OMTTa MeXaHu3Mra Ouprnamrtupwirad. Hopman oumk xonma Oynrax
AJIGKTPOMATHUT KJIaMaH (YeKIall KiIamaHu) OpKaJld TOPMO3 KaMepacura CUKUJITaH
XxaBo y3arwianu. Hopman €nuk xoijga OViarad sJeKTpOMarHuT KiamnaH (YUKapHIil
KJIalTaHW ) TOPMO3 KaMepacuHH aTMocdepa OuaH OOFIaiIu.

DNEeKTpOH aHTUOJOKUPOBKAIM TOPMO3 TU3UMHU TOPMO3 Kamepacura OOCHMHHU
TUCKpeT (SIbHU Y3YyK-y3yK Tap3fa) paBuijga Oomikapanud. byHaa rungupakHu
TE3NMIM XaM JaBpuil paBumaa Yy3rapud Ttypaau (99-pacm). Yactoranu
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KyWIaHUIITa alJlaHTUpAJUraH Y3rapTrud FUIAMPAK TE3JIMTH JaTyurd uuuiad
YUKKAH UMITYJIbCJIM CUTHAIHHU FUJIIMPAKHU alJIaHWII YaCTOTACHra MPOMOPLIMOHAI
Oynran U, xyunanumra Yy3raptupu6 Oepamu. JuddepeHIuaTOpHUHT YUKW
KOWMJa FWINMpPAK TE3NIMIUMIAH OJIMHTAaH XOCWjlara MOC KelaJuraH CUrHal
maKulaHagd. MaKCUMyMHH — @XpaTHIl — JJIEeMEHTHHHHI  YUKUII  SKOHMKJa
FIJITMPAKHUHT WY1 Ounan OVitnama WyHanuumaaru Tuiiaman Kko3QQGuuueHTa @,
HUHT MaKcuUMal KUWMAaTHra MOC KelaJuraH CHrHaj HakulaHaau. MakCuMyMHU
aXpaTull JIEMEHTH TaHJIALI-CaKiIall 3JIEMEHTH UIIUHU OolKapaau. MakCUMyMHH
QXpaTull SJIEMEHTUJAH YMKKaH HMMIYJIbC CHUTHAJ TaHJALI-Cakjiall >JIEeMEHTH
WIIMHY TaHJIalll peKUMUTa yTKa3aau. by pexumia Taniai-cakjian 3J1eMeHTHHUHT
YUKW SKOMUJArd CHUTHAJl YHUHT KHPHUIN >KOWHUJArM CHUTHAJIra MOC KEJaJlu.
MakCUMYMHH a)KpaTHUII 3JIEMEHTUHUHT YMKHUII XKOWK1a cCUrHaji Oyamaca, TaHalll-
CakJaml IeMEHTH CaKJIall peXUMUra yTaau, sbHU YHUHT YMKHII KOWK/IA TaHJaml
pexxuMuaa €3wirad curHan cakiaad konuHaau. UlyHpalt kunmO, TaHami-cakianl
AIIEMEHTUHHUHT YUKUII xkouunaru U; curHan (OenruiaHraH Te3iuK) FUIIUpaKHU
TEe3JH-

rura Moc KenuO, y Wyn Owiad
TULLJTAITUIITN K03 QUIIMEeHTUHUHT
MaKcuMals KuiiMaTura TyFpu KejlaJau Ba

Xap Oup IUWKI Tyramu (FAIgUpaK

TE3JIMTUHU  y3ra-puil JaBpu) OWiIaH
yHra TETHMIUIM TY3aTHUII KUPUTUIIAIU.

«YexJar KOMaHJaCUHHU EELNaW=

L wlmpul

MMMAaKJIJIaHTHPTUYH TI-IUpaKHA

MaBKYy TC3JIIMT'MHHU OeJru-j1aHran ! ML

Iﬁv-n-r_|u_'l\.1p||

AR aneudmBHT ILpUKEN U Lk et g

1
TE3NMK OWiaH  COJMINTHPAAM  Ba [: (]

[FTTE—

4
TETUIIJIM CHUTHAJ HIIIa0 quKapanu.

Arap FWIAMPAKHU MaBXKYJ TE3JUTH 99-pacm. ABT napaaru naBpuii
OeJITMIIaHraHJaH KUYuK OyJica dekiall )
KJIallaHW MIITa TYIUO XaBOHU TOPMO3 KapacHIIap
KaMepacura y3aTWIMIIUHA TyXTaTalu.
«Yekmamn» KOMaHJaCUHU
MIAKJJTAHTUPTUYMHUHT YAKUII JKOMHIa
CUTHAIl MaBXYy]l Ba
b depeHInaTOpHUHT KUPHIILI
KoWMJIaru curHan mMaHpui KuiiMatra
ra Oyica «4YUKApUID» KOMaHJIACUHU

MIAKJUIAHTUPT WYY YUKW CUT -
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HanuHu uniad yukanu. ynmail kunmuO, FUIIUPAKHUHT TE3NMIY OeNruiaHraH
KUIMATAaH KaManraHJa «4eKiall» Ba «YUMKapull» KiIallaHjlapy uira Tylaad Ba
HaTWXXaJa TOPMO3 KaMmepacuaaru 60cuM KamasOonanau. FunaupakHuHr Te3nuru
opTa OolIaiii Ba YHUHT KMMMAaTH OeJITMIIaHraHaH OllraHa TOpMO3 KaMepacura
sHa XaBO y3aTwia OoLUIalIu, S’bHU «YEKJall» KJIAlaHW OYWIAIU, «YUKapUII»
KJIanaHu dca €nwinagd. MabiiyM BakT YTraHaaH KEeWWH FWIAUPAK TE3JIUTH
OelrmiaHral KuiMaTAaH Kamasiau Ba Oy jkapa€H aBTOMOOWIb TOPMO3JIaHUIIH
TyraryHda JaBOM 3Taju.

AHTHOJIOKUPOBKAIM TOPMO3 THU3UMHU OWIIaH TabMUHJIAHTaH aBTOMOOWILIApa
OJITMH TOPMO3 TU3UMHM XaM CakJaHUO Konaau. JIekuH, aHTUOJIIOKUPOBKA TU3UMIIH
aBTOMOOWJUIAPHU MIUIATHIN Takpubacu, Oy TU3UMIIM aBTOMOOMJUIAPHU MabiIyM
MyajnarT JaBoMuja OolIKapraH xaijoBumiapja TOPMO3JIAHMII >KapaéHUHU
OOLIKAPUIITHUHT SIHTY KYHUKMAaJapy BYXyara Kenumuau kypcatau. yHuHT yuyH
aHTUOJIOKMPOBKA TU3UMUHHU TYCaTJaH UIlIaMail KOJUII XOJUIapy r03ara Kejrasjia,
XalJIoBYM aBTOMOOWJIHHU 3apyp camapa OujiaH TOPMO3JAHUIIMHU TabMUHIIAN
OJIMACIUTH MyMKUH. By aHTHOIOKMpOBKAIM TU3UMIIAp Ba 11y Tu3uMiapaaru Obb
JApHUHT WINOHYIM MIJIANl Japakacura >KyAa IOKOpH Tajlabnap KYyHWIMIIUHA
TaK030 KWJIaJu.

Haszopam casonnapu:

1. ABTOMOOWJJTApHU KOHCTPYKIUSICUHU PUBOKJIAHUIINIA SJIEKTPOH OOIIKAPHIII
TU3UMJIAPU KaH[1al YpuH TyTaau?

2. UEJ] napura éHUIFM y3aTUIUIINHK >JI€KTPOH GONMIKAPMII TU3UMIAPU KaH/ail
ad3ammkiIapu 3ra?

3. /IBuratenHu EHWJIFMHUHT CTEXMOMETPUK TapKUOWAA MILIAIIMHU TabMHUHIIAII
KaHaail amanra omupuiaagm’?

4. MaxOypuil canT uuulall 3KOHOMaW3epuHUHT Basudacu HUMa Ba y KaHaau
uuuianan?

5. AHTUONOKUPOBKAIM TOPMO3 THU3MMHUHMHI Ba3sudacu HUMa Ba KaHAal
uuuianan?

6. bocum monynaropu Tapkubura kanjgai acoobnap Kupaau Ba YHUHT Bazudacu
HUMa?

1-mavzu. Kirish. Elektr jixozlarga kuyiladigan Davlat standartlarining
talablari. Avtomobil elektr jihozlarining funksional tizimlari. Elektr ta’minot
tizimining tarkibiy sxemasi.
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3.2.Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Kirish, vizual ma’ruza

Ma’ruza mashg‘ulotining rejasi

1. Avtomobillarni samarali ishlatish-
da elektr jihozlarining tutgan o‘rni.

2. Avtomobillarning elektr jihozla-
rining rivojlanish bosqichlari.

3. Elektr jihozlariga qo‘yiladigan
Davlat standarti talablar.
4. Avtomobil elektr jihozlarining

umumiy sxemasi va aloxida funksional
tizimlarning vazifalari.
5.Elektr ta’minot tizimining tarkibiy

sxemasi.

O‘quv mashg‘ulotining magqsadi: “Transport vositalarining elektr va elektron

jihoz-lar” fanining predmeti va bilish usullari, rivojlanish tarixi boshqa fanlar bilan

alogasi, avtomobillarni samarali va xavfsiz ishlatishda elektr jihozlarining tutgan

o‘rni to‘g‘risida bilimlarni hamda to‘liq tasavvurni shakllantirish.

Pedagogik vazifalar:

- “Transport vositalarining elektr va
elektron jihozlari” fanining avtomobil
bakalavrlar

transport  bo‘yicha

tayyorlashda va mutaxassisni
shakllanishidagi o‘rni va ahamiyatini
fanning

talabalarga yetkazadi,

predmetini tushuntiradi;

- “Transport vositalarining elektr va
elektron jihozlari” fanini yo‘nalishning
boshga fanlari bilan o‘z aro aloqasini
tushuntiradi,

- avtomobil elektr jihozlarining rivoj-
lanish bosqichlari va istigboli bilan
tanishtiradi;

- elektrjihozlarga Davlat standarti

O‘quy faoliyatining natijalari:
Talaba:

- “Transport vositalarining elektr va
elektron jihozlari” fanining ahamiyati va
predmetini izohlaydj;

- avtomobil elektr jihozlarining rivoj-

lanish bosqichlari haqida tassavurga ega
bo‘ladi;

- elektrjihozlarga Davlat standarti to-

monidan qo‘yiladigan asosiy talablarni
biladi;

- ilmiy bilishning asosiy usullarini sanab
beradi va izohlaydi;

-“Transport vositalarining elektr va

elek-tron jihozlari ” fanining boshqga
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tomonidan qo‘yiladigan asosiy

talablarni izohlaydi;

- ilmiy bilish usullarini izohlash va
tasavvur hosil qilish.

fanlar bilan o°‘zaro alogasini va uni
fanlar ichida tutgan o‘rnini tavsiflaydi.

- elektr jihozlarni zamonaviy avtomo-
billarda tutgan o‘rni va kelajagi haqida
aniq tassavurga ega bo‘ladi.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma
material-lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya

Ma’ruza mashg‘ulotining texnologik kartasi (1-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib oladi.

Kirish (10 min.)

mash-g‘ulotidan kutilayotgan
natijalar ma’lum qilinadi.

2-bosqich.
Asosiy
(60 min.)

2.1.Talabalar e’tiborini jalb etish

va bilim darajalarini aniqlash

uchun tezkor savol-javob
o‘tkazadi.
- avtomobillarda ishlatiladigan

elektrjihozlarga misol keltiring va

ularni  vazifalarini  izohlashga

2.1. Eshitadi. Navbat bilan
bir-birini takrorlamay be-
rilgan savollarga javob be-
rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

maz-munini muhokama
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harakat qiling;

- elektrjihozlarga taallugli qaysi
tizim avtomobillarni xavfsiz hara-
katlanishini ta’minlashga ko‘proq
ta’sir ko‘rsatadi?

- elektrotexnika fanida elektr-

jihozlarga taaluqli qanday

asboblarni o‘rgangansiz?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

Avtomobillarning elektrjihozlarini

rivojlanish bosqichlari va
istigbolini muayyan misollar bilan
ta’riflaydi .

2.3. Avtomobillarning  elektr

jthozlariga qo‘yiladigan talablar
va elektr ta’minot tizimining blok
sxemasi keltirilgan aks ettirilgan
tagdimotni namoyish qiladi.

A) Avtomobil bortida qanday tok
ishlatiladi va kuchlanishning miq-

qays
belgilangan?

dori chegaralarda

B) Akkumulyator qanday vazifani
ba-jaradi?

V) Avtomobil generatorining

asosiy vazifasi nimadan
iborat?
G) Kuchlanish rostlagichining

vazifa-si nima?

Kabi savollar orqali

qiladi. ~ Savollar  berib,
asosly joy-larini  yozib
oladi.

2.3. Eslab goladi, yozadi.
Har

bir savolga javob berishga
harakat qiladi.

2.4 Ta’rifni yozib oladi,
mi-sollar keltiradi.
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“Elektrta’minot tizimini tarkibiy
sxemasining mohiyatini
tushuntirib beradi.

2.4. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich. 3.1. Mavzuga yakun yasaydi va | 3.1. Eshitadi, aniqlashtiradi
talaba-lar e’tiborini asosiy

Yakuniy masalalarga qaratadi. Faol ishtirok

3.2. Topshirigni yozib
(10 min.) etgan tala-balarni rag‘batlantiradi. oladi.
Mustaqil ish uchun vazifa: “elektr-
jihozlar” so‘ziga klaster tuzishni
vazifa qilib beradi, baholaydi.

1-CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR

Mawpy3za pexcacu:

= 1. Aemomooun 31eKkmp Hcuxo31apuUHUHZ
YMYMUIL CXemMacu 6a anoxuoa YyHKyuonau
mu3umaapHune eazughanapu.

= 2. Dnekmp mavmMuHom MmuzuUMUHUHZ
mapkuouil cxemacu

" 3. V3eapyeuan mok cenepamopununz
my3unuuiu, WA RPUHYURU 64 IIeKMD
maecuguomanapu

" 4. Kyunanuw pocmaazuynapu
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Aemomoodunnapuunz  1eKmp  HCUXO031APUHU
Kyuuoazu muzumaapoan uoopam:

1. dnekmp mavmunom muzumu;

2. Huku énye oOeuzamenunu uuiza mywupuui
muzumu;

3. Ym onoupuw muzumuy

4. Hazopam-ynuoe acb6oonapu ea OuazcHoCmMuKa
muzumu;

5. Epumuw 6a épyznuk xabapuunapu musumu;
6. Kyaaiinuk apamysuu acooonap muzumu;

7. ﬂeueameﬂ 6a MPAHCMUCCUAHRU AGMOMAMUK
60ml§apum musumu,

8. Ymkazzuunap ea kommymayusa sxcuxosnapu.

ABTOMOOMJI 3JIEKTP KHUX03JTAPUHUHT

YMYMHH CXeMaCH

b T
]
=

.ll o |

Pt
| e
s ]
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3amonasuil a8MoOMOOUNNAPHUNHZ ITIEKMD
MaAb>MUHOM MUUMU KYHUOAZU
IIEMEHMIAAPOAH MAWKUTI MON2AH:

* 2eHepamop; ﬁ

* KyujlaHuui pocmjiazudu,

® AKKYyMYAAmopaap 6amapeﬂcE

1-CHI MASHG‘ULOT BO‘YICHA XULOSA

Avtomobilsozlikni rivojlanish istigbollari avtomobillarda elektr va elektron
Jjihozlarni keng ko ‘lamda ishlatilishi bilan bevosita bog ‘liqgdir. Hozirgi zamon
avtomobillarining elektr jihozlari ishchi jarayonlarni avtomatlashtirish, harakat
xavfsizligini va haydovchilar ish sharoitini yaxshilash tadbirlarini ta’'minlovchi
murakkab tizim bo ‘lib, avtomobillarni samarali ishlatish darajasi ko‘p jihatdan
aynan elektr jihozlarning ishonchliligiga bog ‘lik bo ‘ladi.

Avtomobillarda elektr va elektron  jihozlari  rivojlanishining keyingi
bosqgichlari elektron texnikasining taraqqiyoti bilan bevosita bog‘lig bo ‘lib, u
asosan avtomobillarning harakat havsizligini  yanada to ‘laroq ta’minlashga,
dvigateldagi ishchi jarayonlarni samaradorligini, tormoz tizimi ishonchliligini
oshirishga yo ‘naltirilmogda.

283



Hozirgi zamon avtomobillarining elektr jihozlari, malakali xizmat
ko ‘rsatilishini talab qiluvchi, doimo rivojlanuvchi murakkab sistemaga aylandi.
Avtomobillar meyorida va daromadli (rentabelli) ishlatilishi ko'p jihatdan elektr
Jjihozlar shayligiga bog ‘lik. Hozirgi zamon avtomobillaridagi elektr jihozlarining
narxi ancha baland bo ‘lib, avtomobil to‘la qgiymatini 25-30% ni tashkil qiladi.
Elektr jihozlarni ta’mirlash va ularga xizmat ko ‘rsatishga ketadigan mablag‘ ham
taxminan shu ko ‘rsatkich doirasida bo‘ladi. Demak, avtomobillar to‘g‘ri va
daromadli ishlatilishini ta’minlash uchun ularning elektr va elektron jihozlari
tuzilishini,  ishlash prinsipini, tavsifnomalarini, ishlatilishining o ‘ziga xos
tomonlarini har tomonlama va chuqur o ‘rganish juda muximdir.

Avtomobillarning elektr jihozlari quyidagi funksional tizimlardan tashkil
topgan: elektr ta’minot tizimi(generator, kuchlanish relesi, akkumulyatoriar
batareyasi), ichki  yonuv  dvigatelini  ishga tushirish tizimi (startyor,
akkumulyatorlar batareyasi, ishga tushirishni yengillatuvchi moslamalar), o't
oldirish tizimi (tok manbai,o‘t oldirish g‘altagi, o ‘zgich-tagsimlagich, tranzistor
kommutatori, ot oldirish shamlari); nazorat-o‘lchov asboblari va diagnostika
tizimi (temperatura, bosim sezgich va ko ‘rsatkichlari, taxometr, spidometr, darak
beruvchi lampalar va boshqa), yoritish va xabar berish tizimi (bosh yoritish
faralari, avtomobil burilishi va to ‘xtashini ko rsatuvchi chiroglar, oldingi va
orqadagi fara osti chiroglar va hokazo), qulaylik yaratuvchi asboblar tizimi
(oynatozalagichlar, isitgich elektrdvigatellari, kondisionerlar, oyna ko ‘targichlar
va hokazo), dvigatel va transmissiyani avtomatik boshqarish tizimi, o ‘tkazgichlar
va kommutasiya jihozlari.
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2-mavzu. Avtomobil generatorlarining turlari va ularning qiyosiy tahlili.
O‘zgaruvchan tok generatorining tuzilishi va ishlashi.

2.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Axborot, vizual ma’ruza

Ma’ruza mashg‘ulotining rejasi

1. Avtomobil generatorlarning turlari;
2. Ofzgarmas tok generatorlarining
asosiy kamchiliklari;

3. Of‘zgaruvchan tok
generatorlarining afzallik va
kamchiliklari;

4. Ofzgaruvchan tok generatorining

tuzilishi

O ‘quv mashg ‘ulotining magsadi:

5. Of‘zgaruvchan tok generatorining
ishlash prinsipi;

O‘zgaruvchan tok  generatorlarining
afzal-liklari, tuzilishi, ishlashi

to‘g‘risidagi tasavvurni shakllantirish.

Pedagogik vazifalar:

- Avtomobillarda tatbiq topgan
genera-torlarni tahlil qilib berish.

- Generatorlarning har bir  turini

afzallik va kamchiliklarini aniq ko‘rsatib
berish.

- O‘zgaruvchan tok generatorlarining
tu-zilishini tushuntirish

- O‘zgaruvchan tok generatorlarining
ishlash prinsipini tushuntirish

O‘quy faoliyatining natijalari:
Talabalar:

- Avtomobillarda tatbiq topgan genera-
torlarning turlari to‘g‘risida tasavvur ho-
sil qiladilar

- O‘zgaruvchan tok generatorlarining
afzal-liklari to‘g‘risida aniq tasavvurga
ega bo‘la-dilar

- O‘zgaruvchan tok generatorlarining
tuzilishini o‘rganadilar

- O‘zgaruvchan tok generatorlarining
ish-lash prinsipi haqida tasavvurga ega
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bo‘ladilar

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (2-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning maqsadi, o‘quv | 1.1. Eshitadi, yozib oladi.
.. mash-g‘ulotidan kutilayotgan
Kirish . , e 1.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. ~ Navbat
Asosi va bilim darajalarini aniq-lash | bilan bir-birini
SOSLY uchun tezkor savol-javob o‘tka- | takrorlamay be-rilgan
(60 min.) zadi. savollarga javob  be-
' .| rishga harakat qiladi va
Avtomobillarda tok manbai

bo‘lib ganday asboblar xizmat
qiladi?

Generatorlarning qaysi turlarini
bilasiz?

Generatorlarning ishlash prinsipi
ganday qonunga asoslangan?

sababdan
avtomo-billarda o‘zgarmas tok

Nima zamonaviy

generatorlari ishlatilmaydi?

O‘zgaruvchan tok generatorlari
qanday qismlardan tashkil topgan?

2.2. O‘qituvchi
materiallardan foydalangan holda

vizual

ma’ruzani bayon etishda davom

to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asoslty joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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etadi.

Avtomobil generatorlarining va-
zifasi va turlari.

O‘zgarmas va o‘zgaruvchan tok

gene-ratorlarining tuzilishini
qiyosiy tahlili.
O‘zgaruvchan tok

generatorining tuzilishi va ishlash
prinsipi

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga garatadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:
“O‘zgaruvchan tok generatori ”

so‘ziga klaster tuzishni vazifa
qilib bera-di, baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
oladi
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2-CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR

Ky4naHuw - P
pocTnaru4m pRIVE
AKKyMynaTop
BaTapeAcH
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2-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Avtomobil generatorining tuzilishi sodda, ishlatilish jarayonidagi chidamlilik
va ishonchlilik darajasi yuqori, gabarit o‘lchamlari, massasi, tannarxi mumkin
qgadar kichik va dvigatel aylanishlar chastotasi past bo‘lgan hollarda ham
akkumulator batareyasini zaryad qilinishini ta’minlash kabi xususiyatlarga ega

bo ‘lishi kerak.

Elektron sanoatning rivojlanishi va tannarxi arzon, o ‘lchamlari kichik, yuqori
haroratlarga chidamli va ishonchliligi yuqori bo ‘Igan kremniy yarimo ‘tkazgichli
to ‘g ‘rilagichlarining paydo bo ‘lishi, hozirgi zamon avtomobillarida, o ‘zgarmas
tok generatorlariga xos bo ‘Igan kamchiliklardan holi va bir gator afzalliklarga
ega bo‘lgan o ‘zgaruvchan tok genmeratorlarini keng ko ‘lamda ishlatish imkonini

berdi.

O ‘zgaruvchan tok generatorlari o‘zgarmas tok generatorlariga nisbatan
sodda, quvvati bir xil bo ‘Igan holda, gabarit o‘lchamlari va massasi 2-3 marta
kichik, chidamliligi va ishonchliligi yuqori. Ularda qimmatbaho rangli metall
bo‘lgan mis, o ‘zgarmas tok generatoriga nisbatan 2-2,5 baravar kam ishlatiladi.
O ‘zgaruvchan tok generatorlarida kollektor yo‘q, murakkab yakor chulg‘ami
o ‘rniga o ‘ralishi oson bo ‘Igan stator chulg ‘amlari ishlatiladi.

O ‘zgaruvchan tok generatorlari yuklama tok qiymatini cheklash xususiyatiga
ega bo‘lganligi va to‘g'rilagich sifatida yarim o ‘tkazgichli  diodlar
qo ‘llanilganligi uchun tok cheklagich va teskari tok relelariga zarurat yo ‘qoladi,
bu esa  rele-rostlagichlarning tuzilishini ancha soddalashtirdi va ularni
ishonchliligini oshirdi.
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3-mavzu. Zamonaviy o‘zgaruvchan tok generatorlarining konstruksiyasining

o°‘ziga xos tomonlari. O‘zgaruvchan tok generatorlarining elektr tavsiflari.

3.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi

1. Zamonaviy avtomobillarga
o‘rnatilayotgan o‘zgaruvchan tok
generatorlarining tuzili-shiga kiritilgan
o‘zgartirishlar.

2. Kontaktsiz
generatorla-ri

3. Of‘zgaruvchan tok
generatorlarining elektr tavsifnomalari.

o‘zgaruvchan  tok

O ‘quv mashg ‘ulotining magsadi.:

Zamonaviy avtomobillarga
tok

generatorlarining tuzili-shi va ularning

o‘rnatilayotgan o‘zgaruvchan

elektr tavsifnomalari to‘g‘risidagi
bilimlarni hamda tasavvurni
shakllantirish.

Pedagogik vazifalar:

- Zamonaviy generatorlarga kiritilgan

o‘zgartirishlar, xususan kompakt

generator-lar,  stator  chulg‘amlarida
induksilanadigan o‘zgaruvchan tokning 3
—chi

masalalarini batafsil tushun-tirish;

garmonikasidan foydalanish

- Kontaktsiz generatorlarining turlari va

tuzilishi, afzallik va kamchiliklari haqida

O ‘quv faoliyatining natijalari:
Talabalar:

- Zamonaviy generatorlarnng tuzilishi-
ning o‘ziga xos tomonlari to‘g‘risida

tasav-vur hosil qiladilar;
- Kontaktsiz generatorlarining turlari va

tuzilishi, afzallik va kamchiliklari haqida
tushunchaga ega bo‘ladilar;
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ma’lumot berish;

- O‘zgaruvchan tok generatorining elektr
tavsifnomalarini tushuntirish va tahlil

qilish.

- Ofzgaruvchan tok generatorining
elektr tavsifnomalari va ularni axamiyati

to‘g‘ri-sida tasavvur hosil qiladilar

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (3-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib oladi.
.. mash-g‘ulotidan kutilayotgan
Kirish . , e 1.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi.  Navbat
Asosi va bilim darajalarini aniq-lash | bilan bir-birini
SOSLY uchun tezkor savol-javob o‘tka- | takrorlamay be-rilgan
(60 min.) zadi. savollarga javob  be-

Kompakt generatorning an’anaviy
tuzilishga ega bo‘lganlardan nima

bilan farq qiladi?

Zamonaviy generatorlarning
to‘g‘ri-lagich blokiga nima
sababdan qo‘shim-cha diodlar

o‘rnatiladi?

Kontaktsiz generatorlarning to‘zi-

lishining o‘ziga xos tomoni

nimadan iborat?

Tok-tezlik
gqanday bog‘lanishga aytiladi va u

tavsifnomasi deb

o‘zgaruvchan tok
generatorlarining qanday mu-him
xususiyatini belgilaydi?

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini ~ muhokama
qila-di.  Savollar berib,
asoslty joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

Zamonaviy generatorlarnng
tuzili-shining o‘ziga xos tomonlari
- Kontaktsiz generatorlarining

turlari va tuzilishi, afzallik va
kamchiliklari;

- O‘zgaruvchan tok
generatorining elektr
tavsifnomalari va ularning
axamiyati.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:
“Kompakt generator” so‘ziga
klaster tuzishni vazifa qilib beradi,
baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
ola-di.
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3-chi mashg ‘ulot bo ‘yicha xulosa

Zamonaviy generatoralarning ba’zi turlarida, ularni quvvatini oshirish
magqsadida, to ‘g ‘rilagich blokiga ikki dioddan tashkil topgan qo ‘shimcha yelka
o rnatilmogda. To ‘g rilagichning bunday sxemasi stator chulg‘amlarning faqat
«yulduzy usuli bilan ulangan xolda ishlatish mumkin, chunki qo ‘shimcha yelka
generatorning umumiy zanjirga «yulduzy sxemasining nol nuqtasidan ulanadi.

To ‘g ‘rilagichning VD7, VDS diodlardan tashkil topgan qo ‘shimcha yelkasi
generatorning faza kuchlanishining o ‘zgarish shakli sinusoidadan farqli bo ‘Igan
xollarda ishga tushadi. Bu hol, generatorning yuklamasi ortishi bilan kuchlirog
namoyon bo ‘ladi. Kuchlanishning o zgarish shakli ganday bo ‘lishidan qat’iy
nazar uni ma’lum sinusoidalar yig ‘indisi ko rinishiga keltirish mumkin. Bu
sinusoidalar garmonikalar deb yuritiladi. Birinchi garmonikaning chastotasi faza
kuchlanishining chastotasiga mos keladi, uchinchi garmonikaning chastotasi esa
birinchisinikiga nisbatan uch marta yuqori bo ‘ladi.

VD7, VD8 diodlar aynan wuchinchi garmonika kuchlanishini to ‘g ‘rilaydi va
generatorning nominal quvvatini taxminan 12...15 % ga oshirish imkonini beradi.

Avtomobillarda sovitish parraklari ichki qismiga joylashtirilgan generatorlar
tobora keng joriy qilinmogda. Ular kompakt konstruksiyali generatorlar deb
yuritiladi va an’anaviy tuzilishga ega bo ‘Igan generatorlardan asosan quyidagilar
bilan farglanadi:

a) ikkita sovitish parraklari generator korpusining ichiga joylashtirilib, ular
rotor valining ikkala tomoniga o ‘rnatiladi. Bu sovituvchi havo ogimini ancha
kuchayishiga va generator o ‘lchamlarini o ‘zgartirmagan holda quvvatini
10...12% ga oshirish imkonini beradi;

b) kontakt halgalari, cho ‘tkatutqich va cho ‘tkalar, kuchlanish rostlagichi va
to ‘g ‘rilagich bloki generatorning ichki qopqog ‘idan tashqariga joylashtiriladi va
maxsus himoya qobig‘i bilan berkitiladi. Bu generator korpusi o ‘lchamlarini,
kontakt halgalar diametrini kichraytirish, podshipniklarni sovitish sharotlarini
vaxshilaydi,
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c) kompakt generator yuritmasi elastik poliklin tasma vositasida rotor valiga

o ‘rnatilgan ko ‘p jilg ‘ali va diametri kichraytirilgan shkiv orqali amalga oshiriladi.

Uzatmaning uzatish nisbati 3,5 gacha orttirilgan va bu dvigatel salt ishlagan
hollarda ham akkumulyatorlar batareyasini zaryad qilish imkoniyatini beradi .

Kontakt halgalari va cho ‘tkalari bo ‘Imagan o ‘zgaruvchan tok generatorlari

boshga turdagi generatorlardan o zining ishonchlilik va chidamlilik darajasining
yuqoriligi bilan ajralib turadi. Bu turkumdagi generatorlarning xizmat muddati
faqat podshipniklar  yeyilishi va chulg‘amlar izolyasiyasi  eskirishi bilan
cheklanadi. Kontaksiz generatorlar og ‘ir sharoitda, ya’ni chang - to ‘zon ko ‘p
bo‘ladigan  karerlarda, yo lsizlik sharoitida ishlaydigan avtomobillar uchun
ayniqsa zarur.

Kontakciz generatorlarning induktorli va gqisqartirilgan tumshugsimon
qutbli shakllari mavjud.

4-mavzu. O°‘zgaruvchan tok generatorlarining kuchlanishini rostlash tamoyili.
Elektromexanik kuchlanish rostlagichining tuzilishi, sxemasi va ishlash prinsipi.

4.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar
O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.
Ma’ruza mashg‘ulotining rejasi 1. Generator kuchlanishini rostlash zaru-
rati.
2. Generator  kuchlanishini  rostlash
prin-sipi.

3. Avtomobillarda tatbiq topgan
kuchlanish rostlagichlarining turlari

4. Elektromexanik kuchlanish
rostlagichi-ning tuzilishi.

5. Elektromexanik kuchlanish
rostlagichi-ning elektr sxemasi va ishlash
prinsipi.
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O ‘quv mashg ‘ulotining magsadi.:

Generator kuchlanishini rostlash zarurati
va prinsiplari to‘g‘risidagi tasavvurni
shakllantirish.

Pedagogik vazifalar:

Generator kuchlanishini rostlash

zaru-rati va prinsiplarini tushuntirish.

Avtomobillarda tatbiq topgan
kuchla-nish rostlagichlari haqida batafsil
ma’lumot berish.

kuchlanish
ishlash

-Elektromexanik
rostlagichi-ning tuzilishini va

prinsipini tushuntirish.

-Elektromexanik kuchlanish
rostlagichi-ning afzalik va
kamchiliklarini ko‘rsatib berish.

O ‘quv faoliyatining natijalari:
Talabalar:

Generator kuchlanishini rostlash

zaru-rati va prinsiplari to‘g‘risida aniq
tasavvurga ega bo‘ladilar;

- Avtomobillarda tatbiq topayotgan
kuchlanish rostlagichlarning turlari bilan

tanishadilar;
-Elektromexanik kuchlanish
rostlagichi-ning tuzilishini va ishlash

prinsipini o‘rganadilar;

- Elektromexanik kuchlanish
rostlagichi-ning afzalik va kamchiliklari
haqida tasav-vurga ega bo‘ladilar.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

q texnikasi

qilish, “ha-yo

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (4-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib
Kirish ma.s'h g‘ulotiflan kuj[i.l ayojtgan oladi.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi.  Navbat
Asosi va bilim darajalarini aniq-lash | bilan bir-birini
SOSLY uchun tezkor savol-javob | takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-

-Generator kuchlanishini nima
sababdan rostlash zarur ?

-Generator kuchlanishi
rostlanma-sa, bu ganday
oqibatlarga olib keli-shi mumkin?

-Generator kuchlanishini
rostlash ganday prinsipga
asoslangan?

kuchlanish
rost-lagichi qanday ishlaydi?

-Elektromexanik

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

Generator kuchlanishini

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asoslty joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir
berishga harakat qiladi.

savolga javob

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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rostlash zarurati va prinsiplari.

- Avtomobillarda tatbiq topgan
kuchlanish rostlagichlarining
turla-ri.

-Elektromexanik  kuchlanish
rostlagichining tuzilishini va ish-
lash prinsipi.

-Elektromexanik kuchlanish
rost-lagichining afzalik va
kamchilik-lari.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish  uchun vazifa:
“Elektromexanik kuchlanish
rostla-gichi”  iborasiga klaster

tuzishni  vazifa qilib beradi,
baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
oladi
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4-CHI MASHG ‘ULOT BO ‘*YICHA XULOSA

Avtomobil generatori o ziga xos sharoitlarda ishlaydi. U harakatni tasmali
uzatma orqali  dvigatelning  tirsakli validan olganligi sababli, rotorining
aylanishlar chastotasi va demak, ishlab chiqgargan kuchlanishi ham nisbatan
keng doirada o‘zgarib turadi. Generatorning yuklamasi unga ulanayotgan
iste’molchilar soni va ularning quvvatiga qarab o ‘zgarib turadi. Yuklama
tokining o ‘zgarishi ham generatorning kuchlanishiga ta’sir ko ‘rsatadi.
Avtomobilga o ‘rnatilgan elektr toki iste’molchilari, kuchlanishning ma’lum
belgilangan (12 yoki 24 V), o‘zgarmas qiymatida ishlashga mo ‘ljallangan.
Yugorida keltirilgan sabablarga ko ‘ra, generator ishlab chiggan kuchlanishni
rostlab, uni belgilangan darajada o ‘zgarmas holda saqlash zarurati tug ‘iladi. Bu
vazifani kuchlanish rostlagichlari bajaradi. Ishlash prinsipi vaa tuzilishig ko ‘ra
rostlagichlar quyidagi guruhlarga bo ‘linadi: kontaktli (vibrasiyali), kontakt-
tranzistorli, kontaktsiz-tranzistorli va integral.

Generator rotorining aylanishlar chastotasini va yuklama o ‘zgarganda
generator kuchlanishini belgilangan darajada saqlab turish uchun, fagat uyg ‘otish

toki Iy givmatini o zgartirish yo‘li bilan amalga oshirish mumkin. Rotorning

aylanishlar chastotasi ortishi bilan uyg ‘otish tokini kamaytirish va yuklama toki
ko ‘payishi bilan uyg ‘otish tokini ham oshirish zarur.

Elektromagnitli kuchlanish rostlagichlarining tavsifnomasini yaxshilash
uchun quyidagi usullar qo ‘llaniladi:

a) Rostlagich yakorchasining tebranish chastotasini oshirish . Yakorchaning

tebranish chastotasini  oshirish uchun, avvalo, uning mexanik inersiyasi
kamaytiriladi. Buning uchun, kontaktlar tutash holda uning o ‘zagini sun’iy
ravishda magnitlash va kontaktlar uzilganda esa, magnitsizlash zarur. Buni
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amalga oshirish uchun rostlagich o zagiga maxsus tezlatuvchi chulg ‘am o ‘raladi
yoki rostlagich chulg ‘ami zanjiriga tezlatuvchi qarshilik ulanadi.

b) Rostlagich kontaktlari orasida uchqun chigishini kamaytirish. Bu
muammoni hal qilish uchun, generatorning uyg ‘otish chulg‘ami ikki paralel
tarmoqqa bo‘linadi yoki ikki  bosqichli  rostlagichlar qo llaniladi. Misol
tarigasida VAZ-2101, 21011, 2103, 2106 avtomobillarida tatbiq gilingan va G221
generatori bilan birga ishlaydigan RR380 belgili ikki bosqichli elektromagnitli
kuchlanish rostlagichini keltirish mumkin.

v) TermokompensasiY. Rostlagich ishlaganda wuning chulg ‘amining
temperaturasi atrof muhit harorati va undan o ‘tayotgan tok ta’sirida +80° S
gacha ko ‘tarilishi, qgarshiligi ro esa 25-30 % gacha ortishi mumkin. Natijada
rostlagich chulg ‘amidan o ‘tayotgan tok giymati kamayadi, o ‘zak magnitlanishi
susayadi va generatorning rostlanilayotgan kuchlanishi belgilangan giymatdan

oshib ketadi.

Bu zararli holni bartaraf qilish uchun rostlagich chulg‘amiga ketma-ket
nixrom Yyoki konstantandan tayyorlangan termokompensasion qarshilik Rrg
ulanadi, rostlagich yakorchasi termobimetall plastinaga (TBP) o ‘rnashtiriladi.
TBP bir-biriga kavsharlangan ikkita plastinadan iborat bo‘lib, plastinalarning
biri issiqlikdan kengayish koeffisiyenti juda kichik bo‘lgan  invar-36  dan
(tarkibida 63% temir, 36% nikel va boshqa metallar bo ‘lgan kotishma) va
ikkinchisi issiglikdan kengayish  koeffisiyenti yuqori bo ‘lgan materialdan,
masalan xrom-nikelli, yoki molibden-nikelli po ‘latlardan tayyorlanadi.

S-mavzu. Yarim o‘tkazgichli kuchlanish rostlagichlari. Kontakt-
tranzistorli, kontaktsiz-tranzistorli va integral kuchlanish rostlagichlarining elektr
sxemalari, ishlash tamoyillari, afzallik va kamchiliklari.
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5.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi

1.Yarim o‘tkazgichli asboblar haqida
tushun-cha.

2. Kontakt-tranzitorli kuchlanish rostla-
gichi.

3. Kontaktsiz-tranzistorli kuchlanish
rostlagichi.

4.Integral kuchlanish rostlagichi

O ‘quv mashg ‘ulotining magsadi.:

Yarim o‘tkazgichli kuchlanish
rostlagichlari to‘g‘risidagi bilimlarni
hamda to‘liq tasavvurni shakllantirish.

Pedagogik vazifalar:
- Yarim o‘tkazgichli asboblarning (diod,
stabilitron,  tranzistor) vazifasi,
xususiyatlari  va  ishlash  prinsipini
eslatadi.

- Kontakt-tranzitorli kuchlanish rostla-

gichini ishlash prinsipi, afzallik va

kamchiliklarini tushuntiradi.

- Kontaktsiz-tranzistorli kuchlanish rost-
lagichini ishlash prinsipi, afzallik va
kamchiliklarini tushuntiradi.

- Integral kuchlanish rostlagichlarining
tuzilishini o‘ziga xos tomonlarini ishlash
prinsipini tushuntiradi

O ‘quv faoliyatining natijalari:

Talabalar:
-Yarim o‘tkazgichli asboblar
xususiyatlari  va  ishlash  prinsipini

xotiralaridan tiklay-dilar.

- Kontakt-tranzitorli kuchlanish rostla-

gichini  ishlash  prinsipi  to‘g‘risida

tasavvur hosil qiladilar.

- Kontaktsiz-tranzistorli kuchlanish rost-

lagichini ishlash prinsipi to‘g‘risida

tasav-vur hosil qiladilar.
- Integral kuchlanish rostlagichlarining

tuzilishi va ishlash prinsipini o‘rganadi-
lar.
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O‘qitish uslubi va texnikasi

(3]

qilish, “ha-yo‘q”texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

O‘qitish vositalari

lar.

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya

Ma’ruza mashg‘ulotining texnologik kartasi (5-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni

vaqti

O‘“qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib oladi.
.. mashg‘ulotidan kutilayotgan
Kirish . , e
natijalar ma’lum qilinadi.

(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. Navbat
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Asosiy va bilim darajalarini aniglash bilan bir-birini
. uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) . . .
o‘tkazadi. savollarga javob  be-
Diod qanday xususiyatlarga ega ? if‘};%z j:j:)?al;aitescllsiltz((llli. va
GS:tabilitron qanday xususiyatlarga 22. Sxema va jadvallar
ga ! mazmunini  muhokama
Tranzistor “kalit” rejimida qanday | qila-di.  Savollar  berib,
ishlaydi? asosly joylarini  yozib
oladi.
KTO*OT da impuls transfomator-
ning vazifasi nima? 2.3.Eslab qoladi, yozadi.
. . ' Har bir savolga javob
Integral ro.stle.lglchlarr.nng 0‘ziga berishga harakat giladi.
X0s tomoni nimadan iborat ?
. o 2.4 Ta’rifni yozib oladi,
2.2. Oqituvehi vizual misollar keltiradi.
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.
- Kontakt-tranzitorli kuchlanish
rostlagichini ishlash prinsipi;
- Kontaktsiz-tranzistorli
kuchlanish rostlagichini ishlash
prinsipi;
-Integral kuchlanish rostlagich-
larining tuzilishini o°ziga xos
tomonlarini, ishlash prinsipi.
2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.
3-bosqich. 3.1. Mavzuga yakun yasaydi va | 3.1. Eshitadi, aniqlashtira-
. talaba-lar e’tiborini asosiy | di.
Yakuniy . o
masalalarga qaratadi. Faol ishtirok 3.2. Topshiriqni yozib
(10 min.) etgan talabalarni rag‘batlantiradi. o
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Mustaqil ish uchun vazifa: “Elektr | oladi
yoyi” so‘ziga klaster tuzishni
vazifa qilib beradi, baholaydi.

5 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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5-CHI MASHG ‘ULOT BO ‘*YICHA XULOSA

Elektromagnitli kuchlanish rostlagichlari bir qator afzalliklari, chunonchi
tuzilishining nisbatan soddaligi, tannarxining pastligi, foyvdali ish
koeffisiyentining ancha yugqoriligi bilan birga jiddiy kamchiliklarga ham ega.
Birinchidan, tebranuvchi kontaktlarning borligi, ulardan o ‘tishi mumkin bo ‘Igan
uyg ‘otish toki qiymatini 1,5-1,8 A bilan cheklaydi va hozirgi zamon, quvvati
nisbatan katta bo ‘Igan o ‘zgaruvchan tok generatorlarini, bu turdagi rostlagichlar
bilan birga ishlash imkonini bermaydi. Kontaktlarga tushadigan yuklama va ular
orasida uchqun hosil  bo lishini  kamaytirishga  yo ‘naltirilgan  usullar
rostlagichlar ishlash doirasini bir muncha kengaytiradi xolos, lekin ularga xos
bo ‘Igan kamchiliklarni bartaraf qilmaydi. Bundan tashqari, rostlagichning ishlash
jarayonida, vaqt o ‘tishi bilan, muqarrar ravishda prujinaning qayishqoqligi
susayadi, binobarin, uning tortish kuchi ham o ‘zgara boshlaydi. Natijada,
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rostlanilayotgan kuchlanish giymati ham oldin belgilangandan ancha kamayib
ketish hollari yuzaga kelib, bu akkumulyatorni zaryad qilinmay qolishiga va
muddatidan avval ishdan chigishiga olib kelishi mumkin.

Zamonaviy avtomobillarga elektromagnitli kuchlanish rostlagichlarining
yuqorida keltirilgan kamchiliklaridan ko'p jihatidan holi bo‘lgan yarim
o ‘tkazgichli rostlagichlar o ‘rnatilmogda. Ularning kontakt-tranzistorli,
kontaktsiz-tranzistorli va integral turlari mavjud.

Kontakt-tranzistorli rostlagichlar bizga ma’lum bo ‘lgan elektromagnitli
rostlagichlarning  takomillashtirilgan ko rinishi  bo ‘lib, ularga o ‘rnatilgan
tranzistor — generatorning uyg ‘otish zanjiriga ulanadi va u rostlash elementi
vazifasini bajaradi. Bu turdagi rostlagichlarda kontaktlar orasida uchqun hosil
bo ‘lishini keskin kamaytirish hisobiga, ularning ishonchli ishlash muddati sezilarli
darajada oshirilgan. Lekin harakatlanuvchi gismlari saqlanib qolgani uchun,
elektromagnitli rostlagichlarga xos bo ‘lgan kamchiliklarning ko ‘pchiligi bu
turdagi rostlagichlarga ham taaluqlidir.

Generator kuchlanishini ishonchli rostlashni ta’minlashdagi keyingi bosqich,
kontaktsiz tranzistorli rostlagichlar ishlab chiqilishi va avtomobillarga keng
ko ‘lamda tatbiq qilinishi bo ‘ldi. Bu rostlagichlarda o ‘lchov elementi vazifasini
ham, rostlash elementi vazifasini ham tranzistorlar bajarib, ularda kontaktlar va
prujinaga ehtiyoj yo ‘q. Harakatlanuvchi gismlarining yo ‘qligi, qullanilgan yarim
o ‘tkazgich-larning chidamlilik darajasining yuqoriligi va  kafolatli  xizmat
muddatining kattaligi, namlikka, chang-loyga, vibrasiyaga ta’sirchansizligi
kontaktsiz-tranzistorli rostlagichlarini uzoq vaqt davomida ishonchli ishlashini
ta’'minlaydi.  Bundan tashqari, bu turdagi rostlagichlarda generatorning
uyg ‘otish toki giymatini sezilarli darajada oshirish imkoniyati mavjud.

Yarim o ‘tkazgichli kuchlanish rostlagichlarida ishlatiladigan
tranzistorlarning tavsifnomasi ma’lum darajada temperaturaga bog ‘likligi,
ularning asosiy kamchiligi hisoblanadi. Atrof muxitning yuqori harorati yarim
o ‘tkazgichli rostlagichlarning bargaror ishlashiga putur yetkazishi mumkin.
Shuning uchun, yarim o ‘tkazgichli rostlagichlarni ishlatishning chegaraviy
temperaturasi elektromagnitli rostlagichlarnikiga nisbatan kamrog bo ‘ladi.
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6-mavzu. Qo‘rg‘oshin-kislotali akkumulyatorlar batareyasining tuzilishi.
Qo‘rg‘oshin-kislotali akkumulyatorlardagi fizika-kimyoviy jarayonlar. Qo‘rg‘oshin-
kislotali akkumulyatorlarning asosiy ko‘rsatkichlari.

6.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi

1. Avtomobillarga o‘rnatiladigan
akkumu-lyatorlarning asosiy vazifasi;
2. Akkumulyatorlarga qo‘yiladigan
talablar;
3. Qo‘rg‘oshin-kislotali
akkumulyatorning tuzilishi va
belgilanishi;

4. Qo‘rg‘oshin-kislotali
akkumulyatorlardagi fizika-kimyoviy

O ‘quv mashg ‘ulotining magsadi:

jarayonlar;

5. Qo‘rg‘oshin-kislotali
akkumulyatorlar-ning asosiy
ko‘rsatkichlari.

Avtomobillarga o‘rnatiladigan

akkumulya-torlarning vazifasi, ularga
qo‘yiladigan talablar, tuzilishi, ularda
sodir bo‘ladigan kimyoviy jarayonlar,
asoslty  ko‘rsatkichlari to‘g‘risidagi
bilimlarni hamda to‘liq tasav-vurni
shakllantirish.
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Pedagogik vazifalar:

Avtomobillarga o‘rnatiladigan
akkumulya-torlarning vazifasidan kelib
chiqib, ular-ga qo‘yiladigan talablarni

tushuntirish ;

- Qo‘rg‘oshin-kislotali akkumulyatorning
tu-zilishini tushuntirish;

-Qo‘rg‘oshin-kislotali akkumulyatorlarda

razryad vaqtida sodir

bo‘ladigan fizika-kimyoviy jarayonlarni

razryad va

tushuntirish;

-Qo‘rg‘oshin-kislotali
akkumulyatorlarning asosily
ko‘rsatkichlarini  keltirish va  ularni
mohiyatini tushuntirish

O ‘quv faoliyatining natijalari:
Talabalar:

-Avtomobillarga o‘rnatiladigan
akkumulya-torlarning vazifasi va ularga
qo‘yiladigan  asosiy talablar haqida

tasavvur hosil qila-dilar ;

Qo‘rg‘oshin-kislotali

akkumulyatorlarning tuzilishini
o‘rgandilar;

-Qo‘rg‘oshin-kislotali akkumulyatorlarda

razryad va razryad vaqtida sodir
bo‘ladigan fizika-kimyoviy jarayonlarni
tushunadilar;

-Qo‘rg‘oshin-kislotali
akkumulyatorlarning asosily

ko‘rsatkichlari bilan tanishadilar.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

q texnikasi

qilish, “ha-yo

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (6-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib oladi
.. mashg‘ulotidan kutilayotgan
Kirish . , e
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi.  Navbat
Asosi va bilim darajalarini aniqlash | bilan bir-birini
SOSLY uchun tezkor savol-javob | takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-

Akkumulyatorning vazifasi nima ?

Starter akkumulyator batareyalari
qanday talablarga javob berishi
kerak?

Separatorning vazifasi nima?
Elektrolit ganday tarkibga ega?

elektrolit
gqanday o‘zgaradi va

Razryad jarayonida
zich-ligi
nimaga?

Akkumulyatorning EYUK nima?
Akkumulyator batareyasining
sig‘imi nima?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asoslty joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir
berishga harakat qiladi.

savolga javob

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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etadi.

Avtomobillarga o‘rnatiladigan
ak-kumulyatorlarning vazifasi va
ular-ga qo‘yiladigan talablar;

Qo‘rg‘oshin-kislotali
akkumulyator-larning tuzilishini;

Qo‘rg‘oshin-kislotali

akkumulyator-larda sodir
bo‘ladigan fizika-kimyoviy
jarayonlar;

-Qo‘rg‘oshin-kislotali
akkumulyator-larning asosiy
ko‘rsatkichlari.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:
“Akkumulyator” so‘ziga klaster
tu-zishni vazifa qilib beradi, baho-
laydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
oladi.
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6 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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6-CHI MASHG ‘ULOT BO YICHA XULOSA

Dvigatelni starter  yordamida  ishga tushirish uchun va generator
ishlamaganda yoki uning quvvati yetarli bo ‘lmaganda avtomobildagi barcha tok
iste’molchilarini  elektr energiyasi bilan ta’'minlash vazifasini akkumulyator
batareyasi bajaradi. Akkumulyator elektr tokining kimyoviy manbai bo ‘lib, u
tashqaridan elektr toki berilganda kiyomviy energiyani yig ‘ish (zaryadlanish) va
uni elektr energiya ko ‘rinishida tashqi iste’molchilarga uzatish (razryadlanish)
gobiliyatiga ega bo‘lgan moslamadir.  Energiyani bir ko ‘rinishdan ikkinchi
ko ‘rinishga o ‘tish jarayoni akkumulyatorning butun ishlash davrida uzluksiz
davom etib turadi.

Dvigatelni ishga tushirish jarayonida starter juda qisqa vaqt ichida katta
migdorda, 250 A dan 1000 A gacha tok iste’'mol gqiladi. Shuning uchun,
avtomobillarga o ‘rnatiladigan akkumulyatorlarning ichki qarshiligi imkon boricha
kichik, katta razryad toklariga chidamli bo ‘lishi kerak.

Avtomobillarda asosan qo ‘rg‘oshin-kislotali va ba’zi hollarda ishqorli
akkumulyatorlar ishlatiladi. Qo rg ‘oshin-kislotali akkumulyator elementining
elektr yurituvchi kuchi (EYUK) 2 V ga teng bo ‘lib, 12 V kuchlanishga ega bo ‘Igan
akkumulyator batareyasini hosil qilish uchun oltita akkumulyator elementi ketma-
ket ulanadi. Qo ‘rg‘oshin-kislotali akkumulyator batareyalarining ichki garshiligi
kichik bo‘lganligi sababli,  ularga starter ulanganda  akkumulyatordagi
kuchlanishning pasayishi nisbatan kam bo ‘ladi. Shuning uchun, qo rg ‘oshin-
kislotali akkumulyatorlarning bir qator kamchiliklari bo ‘lishiga qaramasdan
(mexaniq mustahkamligi uncha katta emas, xizmat muddati nisbatan kichik va
hokazo) avtomobillarda juda keng ko ‘lamda ishlatiladi, chunki ularning
tavsifnomalari starter rejimiga eng to ‘la mos keladi.

Oddiy  qo ‘rg‘oshin-kislotali akkumulyator  batareyalariga  xos
kamchiliklarning (elektrolit sathining tez kamayib ketishi, musbat qutbli
plastinalarning tez yemirilishi, o ‘z-o ‘zidan razryad bo ‘lishi va hokazo) ko ‘pchiligi
plastina panjaralari tarkibida 7-8% surma borligidan kelib chiqadi. Surma
elektrolit tarkibidagi suv elektroliz bo ‘lishiga katalizator sifatida ta’sir qiladi.
Suv vodorod va kislorodga parchalanish potensialini generatorning ishchi
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kuchlanishlari darajasigacha pasaytirib, surma akkumulyatordan gazlar ajralib
chigishni tezlatadi. Natijada, akkumulyatordagi elektrolit sathi nisbatan tez
pasayadi, ajralib chigayotgan gazlar musbat plastina panjaralari, qutb quloglari
va avtomobillarning metall gismlari korroziyalanishiga olib keladi.

Oddiy akkumulyator batareyalarining  kamchiliklarini  bartaraf  qilish
magqsadida "xizmat ko ‘rsatilmaydigan"” akkumulyatoriar ishlab chiqildi. "Xizmat
ko ‘rsatilmaydigan” akkumulyatorni ishlab chiqishdagi izlanishlar asosan gaz
ajralib chiqgishini tezlatuvchi plastinalar tarkibidagi surmani butunlay istisno
qilishga yoki  migdorini kamaytirishga yo ‘naltirildi. Ilmiy tadgiqotlarning
natijalari,  plastina  panjaralari  qo ‘rg ‘oshin-kalsiy-qalay qotishmasidan
tayyorlansa,  akkumulyatordan ajralib chiqayotgan gaz migdori juda  kam
bo ‘lishini ko ‘rsatdi

7-mavzu. Qo‘rg‘oshin-kislotali akkumulyatorlarning asosiy nosozliklari.
Akkumulyatorlarni zaryad qilish usullari.

7.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi 1.  Qo‘rg‘oshin-kislotali
akkumulyatorlar-

ning asosiy nosozliklari;

2. Plastinalarni sulfatlanishining
yuza-ga kelish sabablari;

3. Akkumulyatorlarni zaryad qilish
usul-lari;

4.  Qo‘rg‘oshin-kislotali
akkumulyatorlar-ning ishlatish va saqlash
tartibi
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O ‘quv mashg ‘ulotining magsadi.:

Qo‘rg‘oshin-kislotali
akkumulyatorlarning asosiy nosozliklari
va ularnii zaryad

to‘g‘risidagi bilimlarni shakllantirish.

qilish  usullari

Pedagogik vazifalar:

- Qo‘rg‘oshin-kislotali akkumulyatorlarni
ishlatish  jarayonida yuzaga kelishi
mumkin bo‘lgan  asosiy nosozliklar
haqida batafsil ma’lumot berish;

- Plastinalarni sulfatlanishi, o‘z- o‘zidan
razryad bo‘lish hollarni va boshqa
nosozlik-larni yuzaga kelish sabablarini

tushunti-rish;

- Akkumulyatorlarni  zaryad

afzallik
kamchiliklarini tushuntirish ;

qilish

usullar-ini, ularni va

- Qo‘rg‘oshin-kislotali
akkumulyatorlarning ishlatish va saqlash
qoidalarini o‘rgatish.

O ‘quv faoliyatining natijalari:
Talabalar:

-Qo‘rg‘oshin-kislotali akkumulyatorlarni
ish-latish jarayonida yuzaga keladigan

nosozliklar haqida tasavvurga ega
bo‘ladi;

- Akkumulyatorlarni  zaryad  qilish
usullar-ini, ularni afzallik va

kamchiliklarini o‘rganadi;

- Qo‘rg‘oshin-kislotali
akkumulyatorlarning ishlatish va saqlash
qoidalari haqida tushunchaga ega bo‘ladi

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (7-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning maqsadi, o‘quv | 1.1. Eshitadi, yozib oladi.
.. mash-g‘ulotidan kutilayotgan
Kirish . , e 1.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi.  Navbat
Asosi va bilim darajalarini aniq-lash | bilan bir-birini
SOSLY uchun tezkor savol-javob | takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-
ishga harakat qiladi
Ishlatish jarayonida HS‘ ;‘ga o a. ql.a 1. e
to‘g‘ri javobni eshitadi.
akkumulyator-larda gqanday
nosozliklar ~ yuzaga  ke-lishi|2.2. Sxema va jadvallar
mumkin? mazmunini ~ muhokama
ila-di. Savollar berib
Plastinalarni sulfatlanishi nima i . : : o .a.r erl. ’
asosly joylarini  yozib
Plastinalar ganday sabablarga oladi.

ko‘ra sulfatlanib qoladi?

Akkumulyatorni zaryad qilishning
gqanday usullarini bilasiz?

Qaysi zaryad qilish usulida
akkumulyatorlar to‘laroq
zaryadlanadi?

Ishlatilgan akkumulyatorlar
gqanday saqlanadi?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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ma’ruzani bayon etishda davom
etadi.

-Qo‘rg‘oshin-kislotali
akkumulyator-larning
nosozliklari;

- Akkumulyatorlarni zaryad
qilish usullari;

- Qo‘rg‘oshin-kislotali
akkumulyator-larning ishlatish va
saglash qoida-lari.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:
“Akkumulyatorlarni zaryad
qilish” iborasiga klaster tuzishni
vazifa qilib beradi, baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
oladi
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7 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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7-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Akkkumulyator-larning xizmat muddati asosan ularning ishlatish shart-
sharoitlariga, ularga ko ‘rsatiladigan texnikaviy tadbirlarning sifati va oz vaqtida
o ‘tkazilishiga bog‘lig bo‘ladi. Akkumulyatorlarni ishlatishning belgilangan
hamma qoidalari rioya qgilinganda, ular 4-5 yilgacha xizmat ko ‘rsatishi mumkin.

Akkumulyatorlarni ishdan chigishining asosiy sabablari quyidagilardan
iborat:

- plastinalar sulfatlanib qolishi ;
- meyoridan ortiq o ‘z-o ‘zidan razryad bo ‘lishi ;
- plastinalarini yemirilishi va qayishib ketishi.

Akkumulyatorlarni zaryadlash qilish uchun, odatda, maxsus o‘zgarmas tok
manbailaridan  foydalaniladi.  Hozirgi vaqtda  avtokorxona  sharoitida
zaryadlashning asosan ikki usuli go ‘llaniladi:

- zaryadlash tokining qiymati o ‘zgarmas bo ‘Iganda;
- zaryadlash kuchlanishi o ‘zgarmas bo ‘Iganda.

Yangi, elektrolit quyilmagan, quruqzaryad-langan akkumulyator batareyalar
isitilmaydigan,  qurug, havo harorati -50 °S dan past bo ‘lmagan xonalarda
saglanadi. Bu batareyalarning tiginlari yaxshi yopilgan holda bo  lishi kerak.
Elektrolit quyilmagan, quruq akkumulyatorlarni saqlash muddati 3 yildan ortiq
bo ‘Imasligi kerak.

Ishlatilgan, avtomobildan yechib olingan akkumulyatorlarni saqlashga
qo vishdan avval, to‘la zaryadlanadi;, elektrolit sathi tekshirilib, meyoriga
keltiriladi; akkumulyator yuzasi 10% [i navshadil spirt bilan yaxshilab artiladi,
qutb quloglari tozalanib, ularga texnikaviy vazelin surib qo yiladi.
Akkumulyatorlar imkon boricha temperaturasi 0 °S dan yugori bo ‘Imagan, havosi
vaxshi almashib turadigan xonalarda saqlanishi zarur. Chunki havo teperaturasi
manfiy bo‘lganda, akkumulyatorlarning meyoridan ortiq, o ‘z-o‘zidan razryad
bo ‘lish darajasi juda past bo ‘ladi. Akkumulyatorlarni saqlash davrida, har oyda 1
marta elektrolit zichligi tekshiriladi va uning giymati 0,4-10° kg/m’ ga kamaysa,
batareyalar zaryad qilinishi zarur. Musbat temperaturada saqlanayotgan
akkumulyatorlar har oyda 1 marta zaryad qilib turilishi kerak. Manfiy temperatura
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sharoitida akkumulyatorlarni saqlash muddati 1,5 yildan, musbat temperatura

sharoitida - 9 oydan oshmasligi kerak.

8-mavzu. Ichki yonish dvigatellarini ishga tushirish tizimi

8.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi

1. Ichki yonish dvigatellarini ishga
tushirish tizimining vazifasi va tarkibiy
sxemasi;

2. Ishga tushirish tizimining ishlash
prinsipi.
3. Ichki yonish dvigatellarini ishga

tushirish sharoitlari.

4. Startyor va uning aloxida gismlarini
tuzilishi .

O ‘quv mashg ‘ulotining magsadi:
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Ichki yonish dvigatellarini ishga tushirish
tizimining vazifasi, ishlash prinsipi
hamda staryorning tuzilishi to‘g‘risidagi
bilimlarni shakllantirish.




Pedagogik vazifalari:

- Ichki
tushirish tizimining vazifasi va tarkibiy

yonish dvigatellarini ishga

sxemasini tushuntirish;

- Ishga tushirish tizimining ishlash
prinsipini tushuntirish.

- Ichki
tushirish sharoitlarini tushuntirish.

yonish dvigatellarini ishga

- Startyor va uning aloxida qismlarini
tuzilishini tushuntirish .

O ‘quv faoliyatining natijalari:
Talabalar:

- Ichki yonish dvigatellarini ishga
tushi-rish tizimining vazifasi to‘g‘risida
tasav-vur hosil qiladilar

-Ishga tushirish tizimining ishlash prin-
sipini o‘rganadilar.

- Ichki yonish dvigatellarini ishga tushi-
rishda unga ta’sir qiluvchi omillar haqida
tushunchaga ega bo‘ladilar.

- Startyorning tuzilishi haqida tasavvur
hosil qiladilar.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (8-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib oladi.
.. mashg‘ulotidan kutilayotgan
Kirish . , e
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. Navbat
Asosi va bilim darajalarini aniqlash bilan bir-birini
SOSLY uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-

Ishga tushirish tizimining vazi-
fasi nima?

Ishga tushirish tizimi gaysi ele-
mentlardan tashkil topgan?

Qarshilik momentining qiymati
gqanday omillarga bog‘liq?

Startyor asosan gaysi qismlardan
tashkil topgan ?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

Ichki yonish dvigatellarini ishga
tushirish tizimining vazifasi;

Ishga tushirish tizimining tar-

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini ~ muhokama
qila-di.  Savollar berib,
asosly joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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kibiy sxemasi va ishlash prinsipi;
Ichki yonish dvigatellarini ishga ]

tushirish sh | D/ P

Startyorning :; 7777777 6 @ :

2.3. Talabal 2 i 9

tushunchala SN == @

yozib olishl: 2 "
3-bosgqich. 3.1. Mavzu b2 e 77 TR

: talaba-lar 3 — / AN

Yakuniy , !

masalalarga 2807 wo. condfon é“z T 14 }fla“_ 2 "
(10 min.) etgan talabalarni rag‘batlantiradi. U OpSAITIqNt yozl

oladi

Mustaqil ish uchun vazifa:

“Startyor” so‘ziga klaster tuzishni

vazifa qilib beradi, baholaydi.

8 -U1 MAB3VYI'A TAAJIYQJIA BU3YAJI MATEPHAJIJIAP
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8-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Avtomobil motorlarining ishga tushirish tizimi motor tirsakli valini majburiy
ravishda aylatirib uni ishonchli ishga tushirib yuborish uchun xizmat qiladi.
Elektrstartyorli ishga tushirish tizimi tarkibiga akkumulyator batareyasi, starter
va motorni ishga tushirishni yengillatuvchi moslamalar kiradi.

Akkumulyator batareyasi, elektr ta’minot va motorni ishga tushirish tizimlari
uchun umumiy element hisoblanadi. Elektr ta’'minot tizimida akkumulyatorning
razryad toki (0,5-0,7) Sy dan ortmasa, startyor rejimida ishlaganda, qisqa vagqt
davomida, lekin qiymati katta (~ 2000 A gacha) tok bilan razryad bo ‘ladi.
Shuning uchun, akkumulyatorning sig ‘imi, razryadlanganlik darajasi, elektrolit
temperaturasi kabi batareya holatini belgilovchi omillar startyor tavsifnomasiga
va demak, dvigatelning ishga tushirish jarayoniga bevosita ta’sir ko ‘rsatadi.

Motorni ishonchli ravishda ishga tushirish uchun zarur bo ‘ladigan
starterning quvvati asosan ikki omilga - motor tirsakli valining aylanishga
qarshilik momenti M, ga va motorning ishga tushirish aylanishlar chastotasi n;
ga bog'liq. Qarshilik momenti M, kattaligi motor qismlari orasidagi
ishqalanish kuchi (porshenlarni silindrlarda, tirsakli valni podshipniklarda) va
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silindrlarda havoni siqgilishiga bo ‘lgan qarshilik (dizel motorlarida) qiymatlari
bilan belgilanadi.

Motor ishonchli ravishda ishga tushishi uchun tirsakli valni aylantirish
chastotasi ma’lum belgilangan eng kichik giymatdan kam bo ‘Imasligi kerak.
Benzinli motorni 10s, dizel motorini 15s davomida, ikki urinishda (urinishlar
oraligidagi vaqt - 1 minut) ishga tushib ketishini ta ’'minlovchi aylanish chastotasi
motorning minimal ishga tushish aylanish chastotasi deb ataladi. Uning qiymati

motorning silindrlar soniga, ularning joylashishiga, temperaturaga, moyning
qovushqoqligiga, yonilg ‘i sifatiga bog ‘lig.

Hozirgi zamon avtomobillarida o ‘rnatilayotgan startyorlarning aksariyatida
shesternya maxovikning tishli gardishi bilan elektromexanik usulda majburiy
ilashtivish prinsipiga asoslangan yuritma mexanizmlar qo ‘llaniladi. Bu yuritma
mexanizmlari motor ishga tushayotganda aylantiruvchi momentni startyor validan
motorning maxovigi orqali tirsakli valga uzatilishini va motor ishga tushgandan
keyin, starterni motordan avtomatik ravishda ajratilishini ta’minlovchi rolikli,
friksion va xrapovikli erkin yurish muftalariga ega.

9-mavzu. Ichki reduktorli va doimiy magnitdan uyg‘otiladigan startyorlar.
Startyor elektrodvigatelining elektromexanik tavsifnomasi

9.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar
O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.
Ma’ruza mashg‘ulotining rejasi 1.Ichki reduktorli startyorlar ;

2.Doimiy magnitdan uyg‘atiladigan
star-tyorlar;

3.Startyorlarning elektromexanik tavsif-
nomasi
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O ‘quv mashg ‘ulotining magsadi.:

Konstruksiyasi yangi bo‘lgan

startyorlarni  tuzilishining o‘ziga xos
tomonlari bilan tanishtirish. Startyor
elektrodviga-telining

tavsifnomasini tahlil qilish va undan

elektromexanik

to‘g‘ri xulosalar chigarishni o‘rgatish.

Pedagogik vazifalari:

Ichki reduktorli startyorlarni tuzilishi,
afzallik va kamchiliklarini tushuntirish;

- Doimiy magnitdan uyg‘otiladigan star-
tyorlarni tuzilishi, afzallik va kamchilik-
larini tushuntirish;

- Startyorlarning elektromexanik tavsif-
nomasini tushuntirish.

O ‘quv faoliyatining natijalari:
Talabalar:

- Ichki reduktorli va doimiy magnitdan
uyg‘otiladigan startyorlar haqida
tasavvur hosil qiladilar;

- Startyor elektrodvigatelining elektro-
mexanik tavsifnomasini va undan amaliy
xulosalar chiqarishni o‘rganadilar.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon
qilish, “ha-yo

(3]

q texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O“qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (9-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1.Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib oladi.
. mash-g‘ulotidan kutilayotgan
Kirish . , e 1.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi.  Navbat
Asosi va bilim darajalarini aniq-lash | bilan bir-birini
SOSLY uchun tezkor savol-javob | takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-
ishga harakat qiladi
Ichki reduktorli startyorlarning rishsd haraRat qiadt va

qanday turlari mavjud ?

Doimiy magnitdan uyg‘atilish

uslu-bi qanday afzalliklarga ega?

Startyorning salt ishlash rejimi
nima?

Startyorning to‘la tormozlanish
rejimi deb qanday rejimga
aytiladi?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

Ichki
tuzilishi, afzallik va kamchilik-

reduktorli  startyorlarni

lari;

- Doimiy magnitdan

to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asosly joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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uyg‘otiladigan startyorlarni
tuzilishi, afzallik va kamchiliklari;

- Startyorlarning elektromexanik
tavsifnomasi.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talabalar e’tiborini asosiy
masalalarga garatadi. Faol ishtirok
etgan talabalarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“Elektromexanik tavsifnoma”

iborasiga klaster tuzishni vazifa
qilib beradi, baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
ola-di.

9 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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9-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Motor va ishga tushirish tizimining tavsifnomalarini bir-biriga ratsional
moslashtirishda yuritmaning starterdan motorga bo ‘Igan uzatish soni i katta
ahamiyatga ega. Har bir motor va uni ishga tushirish sharoitlari uchun
yuritmaning, elektrostartyor quvvatini eng to‘la ishlatilishini ta’minlaydigan
uzatish sonlari mavjud. Ammo,  reduktorsiz ~ yuritma  mexanizmlarida,
shesternyaning mexanik mustahkamlik shartlariga ko ‘ra i ning giymati 16 dan

katta bo ‘Imaydi.
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Reduktorli startyorlarda yakor vali bilan startyorning chigish vali orasiga
ayla-nish chastotasini 3-4 marta pasaytiradigan reduktor o ‘rnatilgan. Bunda
elektro-dvigatel salt ishlagandagi aylanishlar chastotasi 15000-20000 min™
gacha oshirila-di, yakor validagi aylantiruvchi moment qiymati esa sezilarli
darajada pasayadi.

Tuzilishi jihatidan reduktorlar oddiy qatorli ichki va tashqi ilashgan yoki
planetar mexanizmli bo ‘lishi mumkin. Aynigsa bu magsadlarda Djems nomi bilan
yuritiladigan planetar reduktorlarini ishlatish magsadga muvofiq. Bu reduktorlar
kuchlanishni simmetrik uzatilishi, ixchamligi va foydali ish koeffisiyenti (FIK)
yuqoriligi bilan ajralib turadi.

Oxirgi vaqtda quvvati 2 kVt dan katta bo‘lmagan startyorlarda doimiy
magnitlardan uyg ‘otilish usuli tobora keng tatbiq topmogda. Odatda soni oltita
bo‘lgan doimiy magnitlar startyor qobig ‘ining ichki gismiga diametri bo ‘ylab
mahkamlanadi. Doimiy magnit koersitiv kuchi nisbatan katta bo ‘Igan stronsiy
ferritidan tayyorlanadi. Koersitiv kuchi katta bo ‘Igan doimiy magnitlar startyor
ishga tushirilayotgan jarayonda yuzaga keladigan “yakor reaksiyasi” ta’sirida
magnitizlanishga chidamli bo ‘ladi va o zining magnit xususiyatlarini uzoq vaqt
davomida barqaror saqlaydi.

Bu turdagi startyorlarning yangi avlodiga temir-neodim-bor qotishmasidan
tayyorlangan yuqori energiyali doimiy magnitlar o ‘rnatilmogda. Bu magnitlar
“Magnakvench” nomi bilan yuritiladi. Energiyasi 22-30 kDj/m’ bo ‘lgan stronsiy
ferritiga nisbatan “Magnakvench” magnitlarining energiyasi sezilarli darajada
katta bo ‘lib, 100-290 kDj/m’ doirasida yotadi. Bu magnitlar asosida tayyorlangan
startyorlar juda ixcham va yengilligi bilan ajralib turadi. Temir-neodim-bor
gotishmasining ancha gqimmatligi, ochiq havoda oksidlanishga moyilligi va
temperaturaga ta’sirchanligi bu magnitlarning jiddiy kamchiligi hisoblanadi. Bu
kamchiliklarni bartaraf qilish uchun tayyorlash jarayonida magnitga maxsus
ishlov berish zarur bo ‘ladi

Startyor elektrodvigatelining elektromexanik tavsifnomasi deb uning asosiy
parametrlarining (kuchlanish U., aylanish chastotasi n , burovchi moment M.,
quvvat P, ) iste’'mol toki I. ga bog ‘ligligiga aytiladi.

Elektrodvigatel tavsifnomasi startyor ish rejimining o ‘ziga xos tomonlari
bilan belgilanadi:

a) iste’'mol toki quvvati cheklangan akkumulyator batareyasidan olinganligi
tufayli startyor qisqichlaridagi kuchlanish doimiy gqiymatga ega bo ‘Imaydi va
yuklama ortishi bilan ma’lum chegaragacha kamayadi;
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b) startyor qisqa vaqt davomida (10-15s) ishlaganligi uchun uning quvvati
elektrodvigatel chulg‘amlarining qizib ketish xavfi bilan  cheklanmaydi va
tavsifnomasidagi maksimal giymat bilan belgilanadi,

v) startyor to‘la tormozlanish (yoki gisqa tutashish) va salt yurish rejimlarida
ishlashga mo ‘ljallangan va uning qismlari bu chegaraviy rejimlarda yuzaga
keladigan yuklamalarga chidamli qilib hisoblangan va yasalgan.

10-mavzu. Benzinli ichki yonish dvigatellarining o‘t oldirish tizimi.

10.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar
O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.
Ma’ruza mashg‘ulotining rejasi 1. O°t oldirish tizimi haqida umumiy

ma’ lumotlar;

2. Kontaktli o‘t oldirish tizimining
ishlash prinsipi

3. Kontaktli o‘t oldirish tizimidagi
ishchi jarayon

Kontaktli o‘t oldirish tizimi to‘g‘risidagi

. Ca , bilimlarni to‘liq shakllantirish.
O ‘quv mashg ‘ulotining magsadi.:
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Pedagogik vazifalar:

- O°t oldirish tizimi haqida tasavvurni
shakllantirish

- Kontaktli o°t oldirish tizimining
ishlash prinsipini tushuntirish

- Kontaktli o‘t oldirish tizimidagi
ishchi jarayonni tushuntirish.

O ‘quv faoliyatining natijalari:
Talabalar:

- O‘t oldirish tizimi haqida tasavvur
hosil qiladilar

- Kontaktli
ishlash prinsipini o‘rganadilar

o‘t oldirish tizimining

- Kontaktli o‘t oldirish tizimidagi
ishchi jarayonni tahlil qila oladilar

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O“qitish shart-sharoiti

Kompyuter, elekron proyektor va

kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (10-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning maqsadi, o‘quv | 1.1. Eshitadi, yozib oladi
. mashg‘ulotidan kutilayotgan
Kirish . , e
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. Navbat
Asosi va bilim darajalarini aniqlash bilan bir-birini
SOSLY uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-
rishga harakat qiladi va
Zamonaviy avtomobillarda | | . % ) ) q. )
, .. . | to‘g‘rijavobni eshitadi.
qanday turdagi o‘t oldirish

tizimlari tatbiq topgan ?

Kontaktli O‘OT asosan ganday
elementlardan tashkil topgan?

Kontaktli O‘OT da o‘t oldirish
g‘altagining
iborat?

vazifasi nimadan

O‘OT da uzgich-tagsimlagich
qanday vazifani bajaradi?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

O‘t oldirish tizimining vazifasi
va turlari;

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asosly joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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Kontaktli o‘t oldirish tizimining
elektr sxemasi va ishlash prinsipi;

Kontaktli o‘t oldirish tizimidagi
ishchi jarayondagi 3 bosqich.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“O‘t oldirish galtagi” so‘ziga
klaster tuzishni vazifa qilib beradi,
baho-laydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
ola-di.
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10-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Ot oldirish tizimi, benzinli motorning silindrlarida yonilg ‘i-havo
aralashmasini silindrlarning ishlash tartibiga mos ravishda, o‘z vagtida va
ishonchli o ‘t oldirish uchun xizmat qiladi. Ishchi aralashmani ot oldirish, har bir
silindrning yonish kamerasiga o ‘rnatilgan ot oldirish shami  elektrodlari
orasidagi elektr razryad natijasida hosil bo ‘ladigan uchqun vositasi bilan
amalga oshiriladi. Ot oldirish shamlarining elektrodlari orasida uchqun hosil
bo ‘lishi, ularga uzatilgan yuqori kuchlanish (~12000 V) ta’sirida sodir bo ‘ladi.
Ishchi aralashmani ishonchli ot oldirish uchun o't oldirish sham elektrodlari
orasidagi uchqunli razryad yetarli energiyaga ega bo ‘lishi zarur. Zamonaviy
motorlarda uchqunli razryad energiyasi 20-100 mDj ni tashkil giladi va u motorni
barcha ish rejimlarda meyorida ishlashini ta’minlaydi.

Avtomobil motorlarida energiyani induktiv g‘altakning magnit maydonida
to ‘plash asosida ishlaydigan ot oldirish tizimlari tatbiq topgan bo ‘lib, ularning
quyidagi turlari mavjud: kontaktli, kontakt-tranzistorli, kontaktsiz-tranzistorli va
-mikroprosessorli .

Motorlarning ishlash sharoitlariga ko ‘ra, o't oldirish tizimi quyidagi asosiy
talablarga javob berishi lozim:

- motorning hamma ish rejimlarida ot oldirish shami elektrodlari
orasidagi tirqishini teshib o ‘tish uchun yetarli bo ‘Igan yuqori kuchlanishni avj

oldirish,

- 0 't oldirish shami elektrodlari orasida hosil bo ‘ladigan uchqun, motorni
ishga tushirish jarayonida va boshqa barcha ish rejimlarida yonilg'i
aralashmasini ishonchli o ‘t oldirish uchun yetarli energiyaga ega bo ‘lishi;

- ishchi aralashma aniq, belgilangan daqgigada ot oldirilib, motorning
ishlash sharoitiga mos tushishini ta’minlanish ;

- motorni meyorida va tejamli ishlashini ta’minlashda aloxida o ‘rin
tutganligi sababli, ot oldirish sistemasining hamma qismlari yuqori ishonchlilik
darajasiga ega bo ‘lishi ;

- 0t oldirish shami elektrodlarining yemirilish darajasi belgilangan
chegarada bo ‘lishi.

Kontaktli o't oldirish tizimida sodir bo ‘ladigan jarayonlarni uch boskichga
bo ‘lish mumkin:
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1) uzgich kontaktlari tutashishi va o ‘t oldirish g ‘altagining birlamchi
chulg ‘amida tokning ortib borishi;

2) uzgich kontaktlarining uzilishi va o ‘t oldirish g ‘altagining ikkilamchi
chulg ‘amida yuqori kuchlanish induksiyalanishi;

3) ot oldirish shamlarining elektrodlari orasida uchqunli razryad hosil

bo ‘lishi

11-mavzu. Yarim o‘tkazgichli o°t oldirish tizimlari

11.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar
O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.
Ma’ruza mashg‘ulotining rejasi I. Ot oldirish tizimining

tavsifnomasi va uni yaxshilash usullari.

2. Kontaktli o‘t oldirish tizimining
afzaligi va kamchiliklari.

3. Kontakt-tranzistorli o‘t oldirish
tizimi.

4.  Kontaktsiz—transiztorli (to‘la elek-
tron) o‘t oldirish tizimi.

Yarim o‘tkazgichli ot oldirish tizimlari

) L . to‘g‘risidagi tasavvurni to‘liq shakllanti-
O ‘quv mashg ‘ulotining magsadi.: rish
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Pedagogik vazifalar:

- O‘t oldirish tizimining tavsifnomasi
va uni yaxshilash usullarini tushuntirish;
- Kontaktli o0‘t oldirish tizimining

afzaligi va kamchiliklarini ko‘rsatib
berish;
- Kontakt-tranzistorli ~ o‘t  oldirish

tizimining elektr sxemasi va ishlash
prinsipini tushuntirish;

- Kontaktsiz—transiztorli (to‘la elek-
tron) o°‘t oldirish tizimining elektr

sxemasi va ishlash prinsipini tushuntirish

O ‘quv faoliyatining natijalari:
Talabalar:

- O‘t oldirish tizimining tavsifnomasi
va uni yaxshilash usullari haqida aniq
tasavvurga ega bo‘ladilar;

- Kontaktli o‘t oldirish tizimining
afzaligi va  kamchiliklarini  anglab
oladilar;

- Kontakt-tranzistorli ~ o‘t  oldirish

tizimining elektr sxemasi va ishlash
prinsipini o‘rganadilar;

- Kontaktsiz—transiztorli (to‘la elek-

tron) o°‘t oldirish tizimining elektr
sxemasi va ishlash prinsipini
o‘rganadilar.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (11-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib
Kirish ma.s'h g‘ulotiflan kujd.l ayojtgan oladi.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. Navbat
Asosi va bilim darajalarini aniqlash bilan bir-birini
SOSLY uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-
, rishga harakat qiladi va
Qanday  bog‘lanishga 0t

oldirish tizimining tavsifnomasi
deb yuri-tiladi?

Kontaktli o‘t oldirish tizimining

asosty  kamchiligi  nimadan

iborat?

Kontakt-tranzistorli o‘t oldirish

tizimi asosiy afzalligini 1zoh-

lang.
Kontaktsiz—transiztorli (to‘la
elektron) o‘t oldirish tizimida gi

datchik-tagsimlagichlarda qanday
datchiklar tatbiq topgan?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda

to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asoslty joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir
berishga harakat qiladi.

savolga javob

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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ma’ruzani bayon etishda davom
etadi.

- Kontaktli  o‘t  oldirish
tizimining tavsifnomasi va uni
yaxshilash usullari.

-Kontaktli o‘t oldirish tizimi-
ning afzaligi va kamchiliklari.

-Kontakt-tranzistorli o‘t oldi-
rish tizimi.
-Kontaktsiz—transiztorli  (to‘la

elektron) o‘t oldirish tizimi.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan talabalarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“Datchik -taqsimlagich”
atamasiga klaster tuzishni vazifa
qilib beradi, baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
ola-di.

342




11 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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Ot oldirish  g‘altagining  ikkilamchi  ulg‘amida  induksiyalangan
kuchlanishning maksimal giymati motorning aylanishlar chastotasi va silindrilar
soniga bog ‘ligligini, ot oldirish sistemasining tavsifnomasi deb ataladi.

Ot oldirish sistemasining tavsifnomasini ot  oldirish g‘altagining
parametrlarini  tanlash,  variator va juft uzgichlar qo‘llash yo‘llari bilan
yvaxshilash mumkin.

Kontaktli ot oldirish tizimi bir qator afzalliklarga ega, jumladan ularning
tuzilishi sodda, jihozlarining tannarxi nisbatan past, ikkilamchi kuchlanish
qiymatini o ‘zgartirmasdan ot oldirishni ilgarilatish burchagini keng doirada
rostlash imkoni bor. Shu bilan birga, bu tizim kontaktli uzgich va ot oldirishni
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ilgarilatish  burchagini rostlovchi mexanik avtomatlarning ishi bilan bog ‘lig
bo ‘Igan gator kamchiliklarga ega:

- mexanik kontaktlar mavjudligi birlamchi tok, va demak, ikkilamchi
kuchlanish giymatini cheklaydi.Bundan tashqari kontaktlar uzilganda ular orasida
hosil bo ‘-ladigan elektr uchqunlar kontaktlar korroziyaga uchrashiga va asta-
sekin yemirili-shiga olib keladi.

- motorning yuqori va past aylanishlar chastotasida (aynigsa, ko ‘p silindrli
va aylanishlar chastotasi katta bo‘lgan motorlar uchun) ikkilamchi kuchlanish
qiymati yonilg ‘ini bargaror o ‘t oldirish uchun yetarli bo ‘Imaydi;

- 0t oldirishni ilgarilatish burchagini rostlash uchun qo ‘llaniladigan
mexanik avtomatlar o't oldirishni ilgarilatishning eng manfaatli burchagini 8-10°
gacha xatolik bilan belgilaydi va wularda yonish jarayoniga jiddiy ta’sir
ko ‘rsatadigan bir qator omillarni (sovutish suyuqligining harorati, drossel
to ‘sigchasining holati, detonatsiya va hokazo) hisobga olish imkoniyati yo‘q.

Ot oldirish tizimi avj oldiradigan ikkilamchi  kuchlanishni oshirish
yo ‘llaridan biri, birlamchi tok zanjirni uzish uchun boshgaruvchi kalit vazifasi-ni
bajaruvchi yarim o ‘tkazgich asboblarini ishlatishdir.

12-mavzu. Mikroprosessorli ot oldirish tizimi. O‘t oldirish shamlari.

12.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi 1. Ko‘p kanalli mikroprosessorli o‘t
oldirish tizimining blok sxemasi va
ishlash prinsipi;

2. Yuqori  kuchlanishni statik
(uzgich-taqsimlagichsiz) tagsimlash
usullari va sxemalarti;

3. O°‘t oldirish shamlarining tuzilishi,
1ssiqlik tavsifnomasi va belgilanishi.
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O ‘quv mashg ‘ulotining magsadi:

0o‘t oldirish tizimi

hamda o‘t oldirish shamlari to‘g‘risidagi

Mikroprosessorli

bilimlarni to‘liq shakllantirish.

Pedagogik vazifalar:

- Ko‘p kanalli mikroprosessorli ot
oldirish tizimining ishlash prinsipi blok
sxemasi bo‘yicha tushutirish;

- Yuqori kuchlanishni statik (uzgich-
tagsimlagichsiz) tagsimlash usullarini
sxemalar bo‘yicha tushuntirish;

- O‘t oldirish shamlarining tuzilishi,
issiqlik tavsifnomasi va belgilanishini
batafsil yoritib berish.

O ‘quv faoliyatining natijalari:
Talabalar:

- Ko‘p kanalli mikroprosessorli o°t
oldirish tizimining ishlash to‘g‘risida
tasavvur hosil qiladilar;

- Yuqori kuchlanishni statik (uzgich-
tagsimlagichsiz) tagsimlash usullari, ular-
ning afzalligi va kamchiliklari haqida
aniq tushunchaga ega bo‘ladilar;

- O‘t oldirish shamlarining tuzilishi,
issiqlik tavsifnomasi va belgilanishini
to‘g‘risida tasavvur hosil qiladilar.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (12-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib
Kirish ma.s'h g‘ulotiflan kuj[i.l ayojngan oladi.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. = Navbat
Asosi va bilim darajalarini aniqlash bilan bir-birini
SOSLY uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-

Prosessor nima?

Mikroprosessorli  o‘t oldirish

tizimida analog-ragamli
o‘zgartkich qanday vazifa
bajaradi?

Qanday shamlarni “Issiq sham”
deb yuritiladi?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

Mikroprosessorli  o‘t oldirish
tizimi;
Yuqori  kuchlanishni  statik

taqsimlash usullari;

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asosly joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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Ot oldirish shamlari.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“O‘t oldirish shami” iborasiga
klas-ter tuzishni vazifa qilib
beradi, baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
oladi

12 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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Kontakt-tranzistorli va kontaktsiz-tranzistorli o't oldirish tizimlari zamonaviy
avtomobillarda juda cheklangan darajada ishlatilmogda. Avtomobilsozlik sanoati
rivojlangan mamlakatlarda ishlab chigarilayotgan yuqori sifat va qulayliklarga
ega bo‘lgan avtomobillarga esa umuman o ‘rnatilmayapti. Ularni o ‘rniga
boshgarish va kuchlanishni tagsimlash elektron-hisoblash qurilmalari yordamida
o ‘t oldirish tizimlarining yangi avlodi joriy gilina boshlandi.

Bu ot oldirish tizimlarining elektron va mikroprosessorli turlari mavjud.
Elektron va mikroprosessorli ot oldirish tizimlari oldingi aviod ot oldirish
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tizimlariga  (kontaktli, kontakt-tranzistorli, kontaktsiz-tranzistorli) nisbatan
quyidagilar bilan farq qiladi:

-ularning boshqarish moslamalari diskret tartibotida ishlovchi va
mikroelektron texnologiya asosida (katta integral sxemalar) yaratilgan elektron-
hisoblash blokidan iborat bo ‘lib, u o't oldirish daqiqasini avtomatik boshqarish
vazifasini bajaradi. Odatda bu elektron bloklar kontroller deb yuritiladi;

- mikroelektron  texnologiyasini  joriy gqilinishi ot oldirish tizimini
ishonchliligini  oshiradi, elektron boshqarish imkoniyatlarini kengaytiradi.
Kontroller o ‘t oldirish tizimdan tashqari yana bir qator, xususan, yonilg i purkash,
majburiy salt ishlash ekonomayzeri va bortdagi diagnostika tizimlarini ham
boshgaradi;

-bu o't oldirish tizimlarida yuqori kuchlanishni mexanik uzgich-tagsimlagich
o ‘rniga statik yoki ko ‘p kanalli usul bilan tagsimlash imkoniyati mavjud.

13-mavzu. Nazorat o‘lchov asboblari: temperatura va bosimni o‘lchash

13.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar
O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.
Ma’ruza mashg‘ulotining rejasi 1. Nazorat o‘lchov asboblar haqida
umumiy ma’lumotlar;
2. Temperatura o‘Ichash asboblari;
3. Bosim o‘Ichash asboblari

Nazorat o‘lchov asboblar haqida umumiy
0 o ulotini i tasavvur hosil qilish. Temperatura va bo-
qUV mashes utotining magsads. sim o‘lchash  asboblarini  ishlash

prinsipini o‘rgatish
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Pedagogik vazifalar:

- Nazorat o‘lchov asboblar haqida
umumiy tasavvurni shakllantirish;

- Temperatura o‘lchash asboblarini
ish-lash prinsipini tushuntirish;

- Bosim o‘Ichash asboblarini ishlash
prin-sipini tushuntirish;

O ‘quv faoliyatining natijalari:
Talabalar:

- Nazorat o‘Ichov asboblar haqida
umumiy tasavvur hosil qiladilar

- Temperatura o‘lchash asboblarining
turlari va ishlashi to‘g‘risida tasavvur
hosil qiladilar.

- Bosim o‘Ichash asboblarining turlari
va ishlashi to‘g‘risida tasavvur hosil
qiladilar.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya

Ma’ruza mashg‘ulotining texnologik kartasi (13-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni

vaqti

O‘“qituvchi

Talaba
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1-bosqich.

1.1. Mavzu, uning magsadi, o‘quv
mashg‘ulotidan kutilayotgan

1.1. Eshitadi, yozib

Kirish natijalar ma’lum qilinadi. oladi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. Navbat
, va bilim darajalarini aniqlash bilan bir-birini
Asosty uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-
. rishga harakat qiladi va
Nazorat-o‘lchov asboblarining |, , 7 .. C
o . to‘g‘ri javobni eshitadi.
vazifasi nimadan iborat ?
, 2.2. Sxema va jadvallar
Temperatura o‘lchashning ..
i ) mazmunini muhokama
qanday usullari mavjud ? qila-di. Savollar berib,
Bosim o‘Ilchashning qanday | asosiy joylarini  yozib
usullari mavjud ? oladi.
2.2. O‘qituvchi vizual 2.3.Eslab qoladi, yozadi.
materiallardan foydalangan holda | Har bir savolga javob
ma’ruzani bayon etishda davom | berishga harakat qiladi.
ctadi 2.4 Ta’rifni yozib oladi,
Nazorat o‘lchov | misollar keltiradi.
asboblarining vazifalari va turlari;
Temperatura o‘Ichash
usullari.
Bosim o‘Ichash usullari.
2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.
3-bosqich. 3.1. Mavzuga yakun yasaydi va 3.1. Eshitadi, aniqlashtira-
. talabalar e’tiborini asosiy di.
Yakuniy

masalalarga garatadi. Faol ishtirok
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(10 min.)

etgan talabalarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“Magnitoelektr” so‘ziga klaster
tuzishni vazifa qilib beradi,
baholaydi.

3.2. Topshirigni yozib
oladi

3 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR

PP NIA
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Lokt

13-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Nazorat-o ‘Ichov asboblari (NO‘A) haydovchiga avtomobilning agregatlari,
alohida tizimlarini holati va meyorida ishlayotganligi haqgida xabar berib turish
uchun xizmat qiladi. Haydovchiga ma’lumotni uzatish usuli bo ‘yicha nazorat-
o ‘Ichov asboblari ko ‘rsatuvchi va darak beruvchi guruhlarga bo ‘linadi.

Ko ‘rsatuvchi asboblarning shkalasi va ko ‘rsatkich mili holatiga ko ‘ra
o ‘Ichanayotgan kattalikning giymati aniglanadi. Bu asboblar nazorat gilinayotgan
parametrning aniq qiymatini o ‘Ichash va avtomobilning butun bir tizimi yoki
alohida agregatining holati haqida to‘lig tassavurga ega bo ‘lish imkoniyatini
beradi. Lekin, haydovchi bu ma’lumotni olish uchun bir dagigaga bo ‘Isa ham
digqatini yo ‘Idan asbobga olishi kerak va bu, harakat havfsizligini ta’'minlashda
salbiy ta’sir qilishi mumkin.

Darakchi asboblar nazorat gilinayotgan ko ‘rsatkichning faqat bitta, odatda
avariya gqiymatidan ta’sirlanadi va haydovchiga bu to‘g risida yorug ‘lik yoki
tovush yordamida xabar beradi. Darakchi asboblarning afzalligi shundan iboratki,
ularni doimo kuzatib borish zarurati yo‘q va haydovchining digqati avtomobilni
boshgarish jarayonidan kamroq chalg ‘iydi. Kamchiligi - asboblardan haydovchiga
kelayotgan ma’lumot avtomobilning ma’lum tizimining ishi meyordan chiqib
bo ‘Iganda yoki chigish holatida uzatiladi.
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Avtomobillarda nazorat qilinuvchi  parametrlar soni tobora o0 'sib
borayotganligi sababli va haydovchini digqatini kamroq chalg ‘itish magsadida,
oxirgi vaqtda, hamma turdagi avtomobillarda darakchi asboblar soni oshib
borayotgani kuzatilmogda. Ba zi avtomobillarda ularni birga ishlatish hollari ham
uchrab turadi.

Avtomobillarda o ‘rnatiladigan nazorat-o ‘Ichov asboblari elektr toki yoki
mexanik kuch ta’sirida ishlashi mumkin. Elektr asboblar uchun tok avtomobildagi
manbadan (akkumulyator, generator) olinadi. Mexanik asboblarda esa, kattaligi
o ‘Ichanayotgan  muhit  energiyasidan  foydalaniladi  (masalan, mexanik
manometrlarda dvigatelni moylash tizimidagi bosim).

Nazorat-o ‘Ichov asbob datchik va ko ‘rsatkichdan iborat bo ‘lib, signal uzatish
uchun ular o'z aro simlar bilan ulangan. Nazorat qilinishi zarur bo ‘Igan muhit
yoki joyga (harorat, bosim, tezlik va hokazo) - datchik, kuzatiladigan joyga,
odatda, haydovchi kabinasidagi asboblar paneliga ko ‘rsatkich joylashtiriladi.

Motorning issiqlik rejimini nazorat gqilish uchun temperatura o lchash
asboblari va avariya temperaturasi to‘g‘risida xabar beruvchi yorug lik
darakchilari o ‘rnatiladi. Ba’zi avtomobillarda gidrotransmissiya va moylash
tizimidagi suyuqlik, akkumulyatordagi elektrolit haroratini nazorat qilish uchun
ham termometrlardan foydalaniladi. Hozirgi vaqtda avtomobillarda ikki turdagi
termometrlar  ishlatilmogda:  termobimetall impulsli va termorezistorli
magnitoelektr (logometrik).

Avtomobillarda o ‘rnatilgan  bosim o ‘lchash asboblari motordagi va
gidromexanik uzatmalardagi moy, pnevmatik tormoz tizimidagi havo bosimini
nazorat qilish uchun xizmat qiladi. O ‘Ichash usuliga ko ra manometriar bevosita
ta’sirlanuvchi (mexanik) va elektr asboblarga bo ‘linadi. Bevosita ta’sirlanuvchi
asboblar turiga naychasimon prujinali manometrlar, elektr asboblariga
termobimetall impulsli va reostat datchikli logometrik manometrlar kiradi.

354



14-mavzu. Nazorat o‘lchov asboblar haqida umumiy ma’lumotlar;

1. Temperatura o‘lchash asboblari;

2. Bosim o‘lchash asboblari

14.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi

1. Yonilg‘t sathini oflchash va
akkumulyator-larni  zaryad  rejimini
nazorat qilish asboblari;

2. Ichki yonish dvigatellarini
aylanish chastotasi va avtomobilning
tezligini o‘lchash asboblari;

3. Nazorat o‘lchov asboblarining
rivojlanish istigbollari

O ‘quv mashg ‘ulotining magsadi.:
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Yonilg‘i sathini o‘Ichash va
akkumulyatorlarni zaryad rejimini
nazorat qilish, IYODIlari-ning aylanish
chastotasi va avtomobilning tezligini
o‘Ichash asboblari to‘g‘risidagi bilimlarni
shakllantirish. Nazorat o‘lchov
asboblarining rivojlanish istigbollari
haqida tasavvur hosil qilish.




Pedagogik vazifalar:

- Yonilg‘t  sathini  o‘lchash  va
akkumulyator-larni  zaryad  rejimini
nazorat qilish asboblari haqida ma’lumot
berish;

- Ichki yonish dvigatellarini aylanish

chastotasi va avtomobilning tezligini
o‘Ichash asboblarini ishlashini
tushuntirsh;

- Nazorat  o‘lchov  asboblarining

rivojla-nish istigbollarini izohlash.

O ‘quv faoliyatining natijalari:

Talabalar:

- Yonilg‘t  sathini  oflchash  va
akkumulyator-larni ~ zaryad  rejimini
nazorat  qilish  asboblari  haqida

tushunchaga ega bo‘ladilar;

- Ichki yonish dvigatellarini aylanish
chastotasi va avtomobilning tezligini
o‘Ichash asboblarining ishlash prinsipini
o‘rganadilar;

- Nazorat  o‘lchov  asboblarining
rivojla-nish istigbollari haqida tasavvurga
ega bo‘ladilar.

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (14-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib
Kirish ma.s'h g‘ulotiflan kuj[i.l ayojtgan oladi.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. Navbat
Asosi va bilim darajalarini aniqlash bilan bir-birini
SOSLY uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-

- Yonilg‘t sathini o‘lchashni

o‘lchash-ning  qanday usullar
mavjud?
- Akkumulyatorlarni  zaryad

rejimi ganday asbob yordamida
nazorat qilinadi?

- Ichki yonish dvigatellarining
aylanish chastotasi va
avtomobilning tezligini o‘lchash
asboblari iaysi turdagi asboblarga

mansub?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini ~ muhokama
qila-di.  Savollar berib,
asosly joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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etadi.

Magnitoelektr usuldagi yonilg‘i
sathini o‘Ichash asboblari;

Akkumulyatorlarni zaryad
rejimi-ni nazorat qilish asboblari;

Ichki  yonish  dvigatellarini
aylanish chastotasi va
avtomobilning tezligini o‘lchash
asboblar;

Nazorat o‘lchov asboblarining
rivojlanish istigbollari.

2.3. Talabalarga  mavzuning
asoslty tushunchalariga e’tibor
qilishni va yozib olishlarini
ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“Spidometr”  so‘ziga  klaster
tuzishni  vazifa qilib beradi,
baholaydi.

3.1. Eshitadi,
aniqlashtiradi.

3.2. Topshirigni yozib
oladi.
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14-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Yonilg ‘i sathini o ‘Ichash asboblari avtomobil bakidagi yonilg i hajmini va u
qgancha masofaga yetishini baholash imkonini beradi. Hozirgi zamon
avtomobillarida yonilg‘i sathini o ‘Ichash uchun elektr asboblar ishlatiladi. Bu
asboblarning datchigi yonilg i bakiga, ko ‘rsatkich esa, haydovchi kabinasidagi
asboblar paneliga joylashtiriladi. Ko ‘rsatkich shkalasi bak hajmi ulushida
darajalanadi: O, 1/4, 1/2, 3/4, P (yoki F). Ko ‘rsatkich sifatida ikki turdagi
asboblar joriy topgan: elektromagnitli va logometrik. Har ikkala ko ‘rsatkich bilan,
yonilg i sathi o ‘zgarganda qarshiligi o ‘zgaradigan bir xil reostatli datchiklar

ishlatiladi

Akkumulyator batareyasini zaryadlash rejimini nazorat qilish bir vagqtning
o zida generator va rele-rostlagichning texnik holatini ham nazorat qilish
imkoniyatini beradi. Zaryad-lash rejimini nazorat qilish ampermetr, voltmetr yoki
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signal lampa yordamida amalga oshirilishi mumkin. Ampermetr zaryadlash
zanjiriga ketma-ket, ya'ni akkumu-lyator va generatorning musbat qutblari
orasiga ulanadi. Avtomobil ampermetrlari elektromexanik asboblar turkumiga
mansub bo ‘lib ularning elektromagnitli yoki magnitoelektr turlari mavjud.

Harakat tezligi, bosib o ‘tilgan yo‘l va dvigatel tirsakli vali-ning aylanishlar
chastotasini nazorat qilish uchun avtomobillar spidometr va taxometrlar bilan
Jjihozlanadi.

Spidometrlar ishlash prinsipi bo ‘yicha magnitoinduksiyali va elektrli
turlariga bo ‘linadi. Spidometr harakatni egiluvchan val (po‘lat tros) yordamida
uzatmalar qutisiga o ‘rnatilgan reduktordan yoki uzatmalar qutisiga joylashtirilgan
generatorda hosil bo‘lgan EYUK ta’sirida aylantiriladigan elektrodvigateldan
oladi. Spidometr tezlik o‘lchash va hisoblash mexanizmlaridan iborat. Tezlik
o ‘Ichash mexanizmi, spidometrning kirish validagi aylanma harakatni ko ‘rsatkich-
strelkaning shkalaga nisbatan harakatiga aylantirib beradi. Hisoblash mexanizmi,
spidometrning kirish validagi aylanma harakatni, sirtiga bosib o ‘tilgan yo ‘Ini
ko ‘rsatuvchi ragamlar yozilgan, hisoblash barabanchalarini aylanma harakatiga
o zgartirib beradi

Nazorat-o ‘Ichov asbobla-ri rivojlanishining keyingi boskichlari avtomobilsozlikka
elektronika va mikro-prosessor texnikasi keng ko‘lamda joriy gqilina
boshlanganligi bilan bog ‘liq.

Nazorat-o ‘Ichov asboblarining yangi aviodi - elektron indikatorlar (vakuum-
lyumi-nessentli, yorug ‘lik tarqatuvchi diodli va suyuqlik kristalli) ishlab chiqilishi
va avtomobillarga o ‘rnatilishi haydovchiga zarur ma’lumotni nafaqat analogli
(va’ni strelkali ko ‘rsatkichlar) ko ‘rinishda, balki ragamli, grafikli va matn
shaklida yetkazish imkonini beradi.

Hozirgi zamon avtomobillarida nazorat-o ‘Ichov asboblari har xil go ‘shimcha
nazo-rat va diagnostik tizimlar (bortdagi nazorat tizimi, doimiy o ‘rnatilgan
datchiklar tizimi, marshrut kompyuterlari, navigasiya tizimi va xokazo) bilan birga
axborot-diagnostika tizimini tashkil giladi.

Bortdagi nazorat tizimi (BNT) avtomobilning agregat va tizimlaridagi bir
qator parametrlar haqgida xabar berib, ularga texnik xizmat ko ‘rsatish zarurligi
hagida haydovchini ogoxlantiradi. BNT yordamida ishlatiladigan suyuqlikiar
sathini, tormoz ustquymalar holatini, yoritish tizimidagi lampalar sozligini, filtrlar
holatini avtomatik ravishda nazorat qilish mumkin.
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15-mavzu. Yoritish va yorug‘lik darakchilari tizimi

15.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi

1. Yoritish va  yorug‘lik
darakchilari tizimi haqida umumiy
ma’ lumotlar;

2. Bosh yoritish faralarda

yorug‘likning tagsimlanish tamoyillari;
3. Bosh  yoritish  faralarning
tuzilishi.

O ‘quv mashg ‘ulotining magsadi:

Yoritish va yorug‘lik darakchilari tizimi
to‘g‘risidagi bilimlarni to‘liq shakllanti-
rish.

Pedagogik vazifalar:

- Yoritish  va yorug‘lik darakchilari
tizimi haqida tushuncha berish;

- Bosh yoritish faralarda yorug‘likning
tagsimlanish tamoyillarini tushuntirish;

- Bosh yoritish faralarning turlari va
tuzilishini tushuntirish;

- Gomofokal va elipssimon faralar
haqi-da tushuncha berish

O ‘quv faoliyatining natijalari:
Talabalar:

- Yoritish  va yorug‘lik darakchilari
tizimi haqida tushunchaga ega bo‘ladilar;

- Bosh yoritish faralarda yorug‘likning
tagsimlanish tamoyillari haqida tasavvur
hosil qiladilar;

- Bosh yoritish faralarning turlari, shu
jumladan gomofokal va elipssimon
faralarini tuzilishining o‘ziga xos
tomonlarini o‘rganadilar.
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O‘qitish uslubi va texnikasi

(3]

Ma’ruza, blis-so‘rov, klaster, konseptual
jadval, bayon qilish,.klaster, “ha-
yo‘q’’texnikasi

O‘qitish vositalari

materiallar.

Ma’ruzalar matni, proyektor, tarqatma

O“qitish shakli

ishlash

Jamoada ishlash, guruh va juftlikda

O‘qitish shart-sharoiti

auditoriya

Proyektor, kompyuter bilan jihozlangan

Ma’ruza mashg‘ulotining texnologik kartasi (15-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘“qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib
Kirish ma.s'h g‘ulotiflan kuj[i.l ayojtgan oladi.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. Navbat
Asosi va bilim darajalarini aniqlash bilan bir-birini
SOSLY uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-
. . | rishga harakat qiladi va
Yoritish va yorugli| . 7 .. C .
e to‘g‘ri javobni eshitadi.
darakchilari tizimining harakat

xavfsizligini ta’minlashda qanday

2.2. Sxema va jadvallar
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ahamiyati bor?

Yevropa yorug‘lik taqsimlash

tizimida yaqinni yoritish
chug‘lanish tolasi qayerga
joylashtiriladi ?

Elipssimon  faralar  qanday

afzalliklarga ega?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

Yoritish va  yorug‘lik

darakchilari-ning  vzifasi  va

ahamiyati;

Yevropa va amerika yorug‘lik
tagsim-lanish tamoyillari;

Bosh yoritish faralarning turlari
va tuzilishi.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

mazmunini ~ muhokama
qila-di.  Savollar berib,
asosly joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va

talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok

etgan tala-balarni rag‘batlantiradi.
Mustaqil ish uchun vazifa:

“Fara” so‘ziga klaster tuzishni

vazi-fa qilib beradi, baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
oladi
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15-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Avtomobillarning harakat xavfsizligi, aynigsa kunning qorong‘i qismida va
ko ‘rinish yomon bo ‘Igan hollarda, ko‘p jixatdan yorug ‘lik asboblarini holati va
tavsifnomasiga bog ‘lig. Yorug ‘lik asboblari yo ‘Ini yoritish, avtomobilning gabarit
o ‘Ichamlari haqida ma’lumot berish, haydovchining mo ‘ljallagan yoki amalga
oshirayotgan harakati haqgida darak berish, davlat ragami, kabina, kuzov saloni,
nazorat-o ‘Ichov asboblari, bagajnik va kapot ostini yoritish uchun xizmat qiladi.

Avtomobillarning yorug ‘lik asboblari yoritish va yorug ‘lik darakchilaridan
tashkil topgan. Yorug‘lik asbobining optik tizimi lampa, nur qaytargich va nur
tarqatgichdan iborat. Lampa yorug ‘lik manbai vazifasini bajaradi. Nur qaytargich
paraboloid shaklida bo‘lib, lampadan kichik moddiy burchak ostida chigqan
yorug ‘lik ogimini to ‘playdi va optik o‘q bo ‘ylab yo ‘naltiradi. Tiniq materialdan
tayyorlangan, ichki yuzasida linza va prizmalarga ega bo ‘Igan nur tarqatgichda
yorug ‘lik ogimi vertikal va gorizontal tekislik bo ‘vicha qayta tagsimlanadi.

Avtomobilsozlik sanoatining rivojlanishini keyingi bosqichlarida ishlab
chigarilayotgan avtomobillarni aerodinamik tavsifnomalarini yaxshilash, ularni
og ‘irligini kamaytirish muhim o ‘rinni egallamogda, chunki bu ko ‘rsatkichlar
yonilg ‘i tejamkorligini oshirish bilan bevosita bog ‘ligdir. Bu, hozirgi zamon
avtomobil-larining yorug ‘lik asboblarining konstruksiyasini va ularni ishlab
chigish texnologiyasini jiddiy o ‘zgarishiga olib kelmogda. Avtomobillarning
aerodinamik qarshilik koeffisiyentini kamaytirish, faralarni vertikal o ‘Ichamlarini
taxminan ikki marta qisqartirilishini talab qiladi. Buni amalga oshirish uchun
yorug ‘lik oqimi juda ham to ‘g ri tagsimlanishini ta’minlash va farani foydali ish
koeffisiyentini oshirish zarur. Faralarning yangi konstruksiyalari nur gaytargich
va nur tarqatgichlarning shakllarini murakkablashishiga va ularni tayyorlash
uchun zarur qolipga yengil tushadigan materiallarni (shisha, plastmassa) ishlatish
zaruratini tug ‘diradi.

Avtomobil faralari ikkita bir-biriga qarama-qarshi bo‘lgan talablarni
qgondirishi kerak: avtomobil oldidagi yo‘lni yaxshi yoritishi va ro ‘paradan
kelayotgan transport vositasining haydovchisini ko ‘zini gamashtirmasligi zarur.
Faralarning yorug ‘lik nuri bilan ro ‘paradan kelayotgan avtomobil haydovchisini
ko ‘zini qamashtirilishi harakat xavfsizligini ta’minlash bilan bevosita bog ‘lig
bo‘lgan juda jiddiy muammodir. Hozirgi vaqtda bu muammo ikki rejimli, ya’'ni
uzogni va yaqinni yoritish faralarni qo ‘llash yo ‘li bilan hal gilinmogda.
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Hozirgi zamon avtomobillarining bosh yoritish faralari yaqginni yoritishning
asimmetrik yorug ‘lik tagsimlanishga ega bo‘lgan yevropa va amerika tizimlari
Jjoriy gilingan.

Bosh  yoritish  faralar asosan korpus, optik element va rostlovchi
mexanizmdan tashkil topgan. Optik element tarkibiga nur gqaytargich, nur
tarqatgich, to‘gri nurlarni to‘suvchi ekran va bir yoki ikki rejimli yorug lik
manbai kiradi. Faralarning optik elementi doira yoki to‘g‘ri burchakli shaklga
ega bo ‘lishi mumkin.Oxirgi yillarda avtomobillarda ko ‘p fokusli (gomofokal) va
elleptik faralar tatbig topmogda.

16-mavzu. Avtomobil lampalari. Yorug‘lik darakchilari.

16.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.

. Avtomobil lampalari;

Galogen va ksenon lampalar;
Tumanga qarshi faralar;
Yorug‘lik darakchilarining turlari
va ularni o‘rnatish tartibi.

Ma’ruza mashg‘ulotining rejasi

i

Avtomobil lampalari va yorug‘lik

) L ' darakchi-lari to‘g‘risidagi bilimlarni
O ‘quv mashg ‘ulotining magsadi.:
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hamda to‘liq tasavvurni shakllantirish.

Pedagogik vazifalar:

- Avtomobil lampalarining turlari va
tuzilishini tushuntirish;

- Galogen va ksenon lampalarning
tuzili-shining o‘ziga xos tomonlarini

batafsil yoritib berish;

- Tumanga qarshi faralarning tuzilishi
haqida tushuncha berish;

- Yorug‘lik darakchilarining turlari va
ularni o‘rnatish tartibini tushuntirish.

O ‘quv faoliyatining natijalari:
Talabalar:

- Avtomobil lampalari haqida tasavvur
hosil qiladilar;

- Galogen va ksenon lampalarning
tuzilishi va ishlashi to‘g‘risida zarur
bilimga ega bo‘ladilar;

- Tumanga qarshi  faralar haqida

tasavvur hosil qiladilar;

- Yorug‘lik darakchilarining turlari va
tartibi
tushunchaga ega bo‘ladilar.

ularni o‘rnatish haqida

O‘qitish uslubi va texnikasi

Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti

Kompyuter, elekron proyektor va
kodaskop bilan jihozlangan auditoriya
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Ma’ruza mashg‘ulotining texnologik kartasi (16-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib
Kirish ma.s'h g‘ulotiflan kuj[i.l ayojtgan oladi.
natijalar ma’lum qilinadi.
(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi. Navbat
Asosi va bilim darajalarini aniqlash bilan bir-birini
SOSLY uchun tezkor savol-javob takrorlamay be-rilgan
(60 min.) o‘tkazadi. savollarga javob  be-

Zamonaviy avtomobillarda

qanday turdagi lampalar ishlatiladi
?

Galogan lampa ganday
ishlaydi?

Tumanga qarshi faralarning
tuzi-lishining o°ziga xos tomoni
nimada?

Qaysi yorug‘lik darakchilari
avto-mobillarga o‘rnatilishi shart?

2.2. O‘qituvchi vizual
materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asoslty joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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Avtomobil lampalari.

Galogen va ksenon lampalar.
Tumanga qarshi faralar.

Yorug‘lik darakchilarining
turlari va ularni o‘rnatish tartibi.

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“Galogen” so‘ziga klaster tuzishni
vazifa qilib beradi, baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
oladi

16 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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16-CHI MASHG ‘ULOT BO ‘YICHA XULOSA

Tumanga qarshi faralar tuman, kuchli qor yog ‘ish, jala va boshqa og ‘ir obi-
havo sharoitlarida transport vositalarini xavfsiz harakat-lanishini ta’minlash
uchun xizmat qiladi. Bu sharoitlarda uzogni yoritish faralar-ni yoqish yo ‘Ini
ko ‘rishni fagat yomonlashtiradi, yaqinni yoritish faralari esa yetarli samara
bermaydi.
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Tumanga qarshi yorug ‘lik dastasini hosil qilish uchun quyidagi talablar
bajarilishi kerak:

a) Yorug'lik oqimini tumanda qaytarilishi va yutilishini  kamaytirish
magqsadida yorug ‘lik nurlarini uzunligini kamaytirish ~ zarur.  Bu talabni
bajarilishi uchun tumanga qarshi faralar asosiy faralardan pastrogqa
Jjoylashtirilishi kerak.

b) Yorug'lik ogimining vertikal tekislik bo ‘yicha tarqalish burchagi
kamaytirilib, gorizontal tekislikdagi oshirilishi kerak. Bu tumanga qarshi
faralarda maxsus nur tarqatgichlar o ‘rnatilishi bilan amalga oshiriladi.

v) Tumanga qarshi faralarning cho ‘g ‘lanish tolasidan bevosita chiggan
barcha yorug ‘lik nurlari ekranlanishi kerak.

Avtomobillar yoritish asboblarida yorug‘lik manbai sifatida elektr
cho ‘g ‘lanish lampalari ishlatiladi. Elektr toki o ‘tganda lampaning cho ‘g ‘lanish
tolasi qiziydi va ma’lum temperaturaga yetgandan keyin nur socha boshlaydi

Lampalarning cho ‘g ‘lanish tolasi tayyorlash uchun ishlatiladigan volframning
erish temperaturasi 3380°S ga teng. Spiral 2300-2700 °S gacha qizdiriladi.
Spiralni qizdirish temperaturasi ortishi bilan lampani yoritish samarasi ham oshib
boradi. Lekin, spiral harorati 2400°S dan oshgandan keyin, volfram jadal
ravishda porlaydi. Porlagan volfram zarrachalari lampaning shisha kolbasiga
o ‘tirib va uni qoraytiradi va yorug ‘lik ogimini kamaytiradi.

1960 yillardan boshlab avtomobillarda cho ‘g ‘lanish tolasi temperaturasini
2700-2900°S gacha ko ‘tarish va yoritish samarasini 1,5 baravarga oshirish
imkonini beradigan galogen lampalar tatbiq topa boshladi.

O‘tgan asrning 90 yillaridan boshlab avtomobil faralarida juda samarali
yorug ‘lik manbai bo ‘lgan ksenon (gazrazryadli) lampalar o ‘rnatila boshlandi.
Ksenon lampaning yorug ‘lik ogimi galogen lampaga nisbatan ikki barobar yuqori,
iste’'mol quvvati esa 1,5-2,0 barobar kam. Bu turdagi lampalarning yorug ‘lik
spektori quyosh nuriga yaqin bo‘lib, inson ko zini unchalik qamashtirmaydi.
Ksenon lampalarning ishlash muddati galogen lampaga nisbatan uch barobar
yugqori bo ‘lib taxminan 1500 soatni tashkil giladi. Shu bilan birga ksenon lampani
meyorida ishlatish u yugori kuchlanish impulsini ishlab chigaruvchi moslama va
elektron boshqarish bloki bilan jihozlangan bo ‘lishi kerak
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17-mavzu. Benzinli va dizel yonilg‘ili ichki yonish dvigatellarining elektron

boshqarish tizimlari

17.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat

Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli

Axborot, vizual ma’ruza.

Ma’ruza mashg‘ulotining rejasi

1. Avtomobil va uning agregatlarini
elektron boshgarish tizimlari haqida
umumiy ma’lumotlar;

2. Benzinli yonilg‘ili ichki yonish
dviga-tellarining elektron boshqarish
tizimlari.

3. Dizel yonilg‘ili ichki yonish dviga-
tellarining elektron boshqarish tizimlari.

O ‘quv mashg ‘ulotining magsadi.:

Metallarni elektron-ionlar yordamida
qayta ishlashning asoslari to‘g‘risidagi
bilimlarni hamda to‘liq tasavvurni
shakllantirish.

Pedagogik vazifalar:

- Avtomobil va uning agregatlarini
elek-tron boshqarish tizimlari haqida

tasavvur-ni shakllantirish;

- Benzinli  yonilg‘ili ichki yonish
dvigatel-larida yonilg‘i uzatishni elektron
boshqarish tizimlarini tushuntirish;

- Dizel ichki
dvigatella-rida yonilg‘i uzatishni elektron

yonilg‘ili yonish

boshqarish tizimlari tushuntirish.

O ‘quv faoliyatining natijalari:
Talabalar:

Avtomobil va uning agregatlarini elek-
tron boshgqarish tizimlari haqida tasavvur
hosil qiladilar;

- Benzinli  yonilg‘ili ichki yonish
dvigatel-larida yonilg‘i uzatishni elektron
boshgqarish tizimlarini o‘rganadilar;

- Dizel ichki
dvigatella-rida yonilg‘i uzatishni elektron

yonilg‘ili yonish
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boshgqarish tizimlari o‘rganadilar.

O‘qitish uslubi va texnikasi Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O“qitish vositalari Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli Jamoada ishlash

O‘qitish shart-sharoiti Kompyuter, elekron proyektor va

kodaskop bilan jihozlangan auditoriya

Ma’ruza mashg‘ulotining texnologik kartasi (17-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni

vaqti

O‘“qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib oladi
.. mash-g‘ulotidan kutilayotgan
Kirish . , e 1.
natijalar ma’lum qilinadi.

(10 min.)
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2-bosqich.
Asosiy
(60 min.)

2.1. Talabalar e’tiborini jalb etish
va bilim darajalarini aniq-lash

uchun tezkor savol-javob o‘tkaza-
di:

Avtomobillarga elektron

boshqgarish tizimlarini jadal joriy

qilini-shining ~ asosiy  sababi
nimadan ibo-rat?

IYOD larida yonilg‘i
uzatilishini elektron
boshgqarilishining qanday
afzalliklari bor ?

Yonilg‘ining stexiometrik
tarkibi deganda ganday tarkib
tushuniladi?

2.2 O‘qituvchi vizual

materiallardan foydalangan holda
ma’ruzani bayon etishda davom
etadi.

Avtomobil va uning
agregatlarini elektron boshqarish
tizimlari

haqida umumiy

tushuncha;

- Benzinli IYOD larida yonilg‘i

uza-tishni  elektron boshqgarish
tizimla-ri:  L-Jetronic, = Mono-
Motronic, = Motro-nic va
boshgqalar;

- Dizel IYOD larida yonilg‘i

uza-tishni elektron boshqgarish

tizim-lari.

2.1. Eshitadi. Navbat
bilan bir-birini
takrorlamay be-rilgan
savollarga javob  be-

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini ~ muhokama
qila-di.  Savollar berib,
asoslty joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“Purkash” so‘ziga klaster tuzishni
vazifa qilib beradi, baholaydi.

3.1. Eshitadi, aniqlashtira-
di.

3.2. Topshirigni yozib
oladi

17 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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18-mavzu. Avtomobilni tormozlashning elektron boshqarish tizimlari

18.1. Ma’ruza mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 2 soat Talabalar soni: 30-60 nafar

O‘quv mashg‘ulotining shakli Axborot, vizual ma’ruza.
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Ma’ruza mashg‘ulotining rejasi

1.  Avtomobilni tormozlashning
elektron boshqarish tizimlari haqida
umumiy ma’lumotlar;

2. Gtildiraklarni blokirovka

bo‘lishiga (ABS), shataksirashiga (ASR)
yo‘l go‘ymaydi-gan tizimlar;

3. G-ildiraklardagi tormoz kuchlarni
elek-tron tagsimlagichi (EBV), differen-
sialni elektron blokirovka qilish (EDS)
tizimi va avtomobilni bargaror harakat-
lanishini ta’minlovchi dastur (ESP);

4. Avtomobillarni elektron boshqarish
tizimlarini rivojlanish istigbollari.

O ‘quv mashg ‘ulotining magsadi.:

Avtomobilni tormozlashning elektron
bosh-qarish tizimlari to‘g‘risidagi
bilimlarni to‘liq shakllantirish.

Pedagogik vazifalar:
- Avtomobilni tormozlashning
elektron boshgarish tizimlari haqida

tushuncha berish;

- G‘ildiraklarni blokirovka bo‘lishiga
(ABS), shataksirashiga (ASR) yo‘l
qo‘ymaydi-gan tizimni ishlashini blok
sxema asosida tushuntirish;

G‘ildiraklardagi
elek-tron

kuchlarni
(EBV),
differen-sialni elektron blokirovka qilish

tormoz
tagsimlagichini

(EDS) tizimini va avtomobilni barqaror

harakat-lanishini ta’minlovchi dasturni
(ESP)

tushuntirish;

ish-lashini blok sxema asosida

O ‘quv faoliyatining natijalari:
Talabalar:

Avtomobilni tormozlashning elektron
boshgqarish tizimlari haqida tasavvur hosil
qiladilar;

- G‘ildiraklarni blokirovka bo‘lishiga
(ABS), shataksirashiga (ASR) yo‘l
qo‘ymaydi-gan ishlashi
haqida tushunchaga ega bo‘ladilar;

tizimlarni

tormoz kuchlarni
(EBV),
differen-sialni elektron blokirovka qilish

G‘ildiraklardagi
elek-tron tagsimlagichini
(EDS) tizimini va avtomobilni bargaror

harakat-lanishini ta’minlovchi dasturni
(ESP) ish-lashi haqida tushunchaga ega

bo‘ladilar.
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O‘qitish uslubi va texnikasi Ma’ruza, blis-so‘rov, klaster, bayon

(3]

qilish, “ha-yo‘q”texnikasi

O‘qitish vositalari

Taqdimot shaklidagi ma’ruzalar matni,
kompyuter, proyektor, tarqatma material-
lar.

O“qitish shakli

Jamoada ishlash

O‘qitish shart-sharoiti Kompyuter, elekron proyektor va

kodaskop bilan jihozlangan auditoriya

Ma’ruza mashg‘ulotining texnologik kartasi (18-mashg‘ulot)

Bosqichlar, Faoliyat mazmuni
vaqti
O‘“qituvchi Talaba
1-bosqich. 1.1. Mavzu, uning magsadi, o‘quv | 1.1. Eshitadi, yozib oladi

mash-g‘ulotidan kutilayotgan
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Kirish

natijalar ma’lum qilinadi.

(10 min.)
2-bosqich. 2.1. Talabalar e’tiborini jalb etish | 2.1.  Eshitadi.  Navbat
Asosi va bilim darajalarini aniq-lash | bilan bir-birini
SOSLY uchun tezkor savol-javob o‘tkaza- | takrorlamay be-rilgan
(60 min.) di: savollarga javob  be-

Avtomobillar  tormozlashning

elektron boshqarish tizimlarini

zarurati nimada?

G‘ildiraklarni blokirovka bo‘li-

shiga  (ABS), shataksirashiga
(ASR) yo‘l  qo‘ymaydigan
tizimlarning  ishlashi  nimaga

asoslangan ?

Avtomobilni barqaror harakat-

lanishini  ta’minlovchi  dasturni
(ESP)

asosida izohlang.

ishlashini blok sxema

2.2. O‘qituvchi
materiallardan foydalangan holda

vizual

ma’ruzani bayon etishda davom
etadi.

Avtomobil va uning
agregatlarini elektron boshgarish
tizimlari

haqida umumiy

tushuncha;

- G‘ildiraklarni blokirovka bo‘li-
shiga (ABS) yo‘l qo‘ymaydigan
tizim;

- Avtomobilni barqaror harakat-

lanishini  ta’minlovchi  dastur

rishga harakat qiladi va
to‘g‘ri javobni eshitadi.

2.2. Sxema va jadvallar

mazmunini  muhokama
qila-di.  Savollar berib,
asoslty joylarini  yozib
oladi.

2.3.Eslab qoladi, yozadi.
Har bir savolga javob
berishga harakat qiladi.

2.4 Ta’rifni yozib oladi,
misollar keltiradi.
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(ESP).

2.3. Talabalarga mavzuning asosiy
tushunchalariga e’tibor qilishni va
yozib olishlarini ta’kidlaydi.

3-bosqich.
Yakuniy
(10 min.)

3.1. Mavzuga yakun yasaydi va
talaba-lar e’tiborini asosiy
masalalarga qaratadi. Faol ishtirok
etgan tala-balarni rag‘batlantiradi.

Mustaqil ish uchun vazifa:

“Gidromodulyator” so‘ziga klaster
tuzishni vazifa qilib beradi,
baholaydi.

3.1. Eshitadi, aniglashtira-
di.

3.2. Topshirigni yozib
oladi

18 -CHI MAVZUGA TAALLUQLI VIZUAL MATERIALLAR
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LABORATORIYA MASHG‘ULOTLARINI O‘QITISH TEXNOLOGIYASI

1- Laboratoriya mashg‘uloti mavzusi: Avtomobil generatorlari

rusumli qurilmada o‘tkaziladi)

(532-M

1.2. Laboratoriya mashg‘ulotini o‘qitish texnologiyasi

Vagqti — 4 soat

Talabalar soni: 15-20 nafar

O‘quv mashg‘ulotining shakli

Bilimlarni chuqurlashtirish va kengayti-
rish bo‘yicha laboratoriya mashg‘uloti

O‘quv mashg‘ulotining rejasi

1-chi mashg‘ulot:

1. Avtomobil  generatorlari  va
kuchlanish rostlagichlarning tuzilishi,
ishlash prin-sipini  darslik, kesilgan
namunalar, vide-olavhalar va plakatlar
yordamida o‘rganish;
2-chi mashg‘ulot:

1.0°zgaruvchan tok generatorining

tex-nik holatini aniqlash; Generatorining

kuchlanish rostlagichi ulangan holdagi
elektr tavsifnomasini olish;

2. Tajribada olingan natijalarni tahlil
qilish va xulosa chiqarish

O ‘quv mashg ‘ulotining magsadi.:

Mashg‘ulot jarayonida muayyan
laboratoriya ishi bajariladi. Bu darsda
“aqgliy hujum” usulini ham qo‘llash
mumkin.

Pedagogik vazifalar:

- mavzu bo‘yicha bilimlarni tizimlashti-
darslik bilan
ishlash ko‘nikmalarini ho-sil qilish;

rish, mustahkamlash;

- ofzgaruvchan tok generatorining
texnik holatini laboratoriya sharoitida

O ‘quv faoliyatining natijalari:
Talabalar:

- Avtomobil generatorlari va kuchla-
nish rostlagichlarning tuzilishi, ishlash
prinsipi  haqidagi bilimlarini mustah-
kamlaydilar;

- O‘zgaruvchan tok generatorining
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aniqlash usulini o‘rgatish;

- generatorining kuchlanish rostlagichi
ulangan holdagi elektr tavsifnomasini

olish va wuni tahlil qilish, mavzu
bo‘yicha berilgan muayan masalani
mustaqil hal qilish ko‘nikmalarini
rivojlantirish.

tex-nik  holatini  aniqlash, elektr
tavsifnoma-larini olish va tahlil qilish
ko‘nikmasini hosil qiladilar;

O‘qitish uslubi va texnikasi

Blis-so‘rov, “ aqliy xujum” usullari

bilan talabalarni faolligini oshirish.

toki”
uni

“Stator” va “ uyg‘otish
klaster tuzish

muhokama qilish

so‘zlariga va

O‘qitish vositalari

532-M sinov qurilmasi, darslik, uslubiy
ko‘rsatma, proyektor va kompyuter

O“qitish shakli

Bilimlarni chuqurlashtirish va kengayti-
rish, individual va guruh bo‘yicha
o‘qitish.

O‘qitish shart-sharoiti

Guruhda laboratoriya mashg‘uloti
o‘tishga moslashtirilgan auditoriY.

1-laboratoriya mashg‘ulotining texnologik kartasi

Bosqichlar, Faoliyat mazmuni
vaqti

o‘qituvchi talaba
1-bosqich. | 1.1. Laboratoriya mashg‘ulotining mavzusi, | 1.1. Mavzuni
Kirish magqsa-di va rejalarini e’lon qiladi, ularning | yozadi-lar va

s ahami-yatiini asoslaydi. savollarga
(10min*2 ) . : : : .
Mashg‘ulot hamkorlikda ishlash | javob beradilar.
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texnologiyasini qo‘llagan holda o‘tilishini
ma’lum qiladi.

1.2. Blis-so‘rov o‘tkazadi va auditoriyaning
tay-yorgarlik darajasini aniqlaydi:

Laboratoriya darsining 1 mashg‘ulotida:

1) O‘zgaruvchan  tok  asosan  gaysi
qismlardan tashkil topgan?

2) Kontakt-tranzistorli kuchlanish rostlagi-
chidagi stabilitronning vazifasi nima?

3) Kontaktsiz-tranzistorli kuchlanish rost-
lagichi qanday ishlaydi?

Laboratoriya darsining 2 mashg‘ulotida:

1) Generatorning unum bilan ishlash nuqtasi
deb nimaga aytiladi?

2) Generatorning to‘la unum bilan ishlash
nuqtasi deb nimaga aytiladi?

Mavzu mazmunining muhokamasi kichik
guruh-larda davom etishini e’lon qiladi.

2-bosqich
asosiy

(60 min*2)

2.1. Talabalarni 4 guruhga bo‘ladi, har biriga
vazifa beradi. O‘quv natijalarini eslatadi.

2.2. Laboratoriya ishini bajarishda o‘quv
materiallari (darslik, ma’ruzalar matni,
o‘slubity ko‘rsatmalar, vidilavhalar, kesilgan
va yaxlit namunalar, plakatlar, sxemalar va
hokazo ) laridan foydalanish mumkinligini
eslatadi.

Guruhlarda laboratoriya ishini bajarishni
boshlashni taklif etadi.

2.1. O‘quv
natijala-

rini taqdim qila-
dilar.

2.2 Savollar bera-
dilar. To‘ldiradi-
lar.

2.3. Topshirigni

tayyorlaydilar.

3-bosqich

Yakuniy

3.1. Mashg‘ulotni  yakunlaydi, mavzu
bo‘yicha umu-miy xulosalarni shakllantiradi.
Talabalarni baholaydi va rag‘batlantiradi.

3.1. Eshitadilar.

3.2 Topshirigni
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(10 min*2) | 3.2. Mustaqil ish sifatida masala beradi. oladilar.

O‘quv topshiriqlar
1- ilova.

Guruh bilan ishlash qoidalari

Guruh a’zolarining har biri
- 0‘z sheriklarining fikrlarini xurmat qilishlari lozim;

- berilgan topshiriglar bo‘yicha faol, hamkorlikda va mas’uliyat bilan ishlashlari
lozim;

- o‘zlariga yordam kerak bo‘lganda so‘rashlari mumkin;
- yordam so‘raganlarga ko‘mak berishlari lozim,;

- guruhni baholash jarayonida ishtirok etishlari lozim,;

2-ilova
1. Bitta gap bilan savolga javobni shakllantiring.
1. Avtomobillarda qaysi turdagi generatorlar ishlatiladi?
2. Stator chulg‘amlari gaysi sxema bo‘yicha ulanadi?
3. Generatorning unim bilan ishlashi nuqtasi qanday aniqlanadi?
4. Generatorning to‘la unim bilan ishlash nuqtasi nima?
3-ilova.

Baholash mezonlari va ko‘rsatkichlari (ball)
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532-M qurilmasiga sina- | Olingan ma’lumot- Ishni topshirish
layotgan generator va |larni jadvalga ki-
kuch-lanish rostlagichini | ritish va tanlangan Ballar
o‘r-natish, tegishli | masshtab asosida te- | {_ 7. 3. | yigiin-
Guru | ulanish-larni amalga | gishli  grafiklarni | ¢;v01 | savol | savol | dist
h |oshirish va tajribani | chizish va ularni
o‘tkazish. tahlil qilish
3,0 ball 3,0 ball Lo | 1,0 | L0 9,0
ball | ball | ball | ball
1
2
3
4

2-laboratoriya mashg‘uloti mavzusi: Akkumulyatorlar batareyasi (zarur
asboblar majmuasi yordamida o‘tkaziladi)

2.2. Laboratoriya mashg‘ulotini o‘qitish texnologiyasi

Vagqti — 4 soat

Talabalar soni: 15-20 nafar

O‘quv mashg‘ulotining shakli

Bilimlarni chuqurlashtirish va kengayti-
rish bo‘yicha laboratoriya mashg‘uloti

O‘quv mashg‘ulotining rejasi

1 chi mashg‘ulot:

Akkumulyatorlarni tuzilishi, ularda
sodir bo‘ladigan kimyoviy va fizikaviy
ja-rayonlarning  mohiyatini  darslik,
kesilgan namunalar, videolavhalar va
plakatlar yordamida o‘rganish;

2 chi mashg‘ulot:

1. Oddiy, kam xizmat ko‘rsatiladigan
va xizmat ko‘ratilmaydigan
akkumulyatorlar-ni razryadlanganlik
darajasini aniqlash;
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2. Tajribada olingan natijalarni tah-lil
qilish va xulosa chiqarish

O ‘quv mashg ‘ulotining magsadi:

Bu laboratoriya mashg‘uloti jarayonida
muayyan laboratoriya ishi bajariladi. Bu
usulini ham

darsda *“aqliy hujum”

qo‘llash mumkin.

Pedagogik vazifalar:

- mavzu bo‘yicha bilimlarni tizimlashti-
darslik  bilan
ishlash ko‘nikmalarini hosil qilish;

rish, mustahkamlash;

kislotali
razryadlanganlik

- qo‘rg‘oshin-
akkumulyatorlarni
darajasini aniqlash us-lublarni o‘rgatish
va olingan natijalarni tahlil qilish va
xulosa chiqarish ko‘nik-malarini
shakllantirish,

rilgan muayan masalani mustaqil hal qi-

mavzu bo‘yicha be-

lish ko‘nikmalarini rivojlantirish.

O ‘quv faoliyatining natijalari:
Talabalar:

-Akkumulyatorlarni tuzilishi, ularda so-
dir bo‘ladigan kimyoviy jarayonlar
haqidagi bilimlarini mustahkamlaydilar;
- Akkumulyatorlarni razryadlanganlik
dara-jasini aniqlash, tajribada olingan
tahlil
chigazish ko‘nikmasini hosil qiladilar

natijalarni qilish va xulosa

O‘qitish uslubi va texnikasi

13

Blis-so‘rov, “ aqliy xujum” usullari

bilan talabalarni faolligini oshirish.

“Akkumulyator” so‘ziga klaster

tuzish va uni muhokama qilish;

O‘qitish vositalari

Darslik, uslubiy ko‘rsatma, proyektor va

kompyuter, akkumulyatorlarni
razryadlan-ganlik darajasini aniqlash
uchun zarur bo‘ladigan  asboblar

majmuasi (areometr, yuklama sanchqisi,
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termometr, sath o‘lchash naychasi va
hokazo )

O“qitish shakli Bilimlarni chuqurlashtirish va kengayti-
rish, individual va guruh bo‘yicha
o‘qitish.

O“qitish shart-sharoiti Guruhda laboratoriya mashg‘uloti
o‘tishga moslashtirilgan auditoriY.

2 - laboratoriya mashg‘ulotining texnologik kartasi

Bosqichlar, Faoliyat mazmuni
vaqti
o‘qituvchi talaba
1-bosqich. | 1.1. Laboratoriya mashg‘ulotining mavzusi, | 1.1. Mavzuni
.. maqg-sadi va rejalarini e’lon qiladi, ularning | yozadi-lar va
Kirish e .
aha-miyatiini asoslaydi. savollarga
(10min*2 ) . : : : .
Mashg‘ulot hamkorlikda ishlash javob beradilar.

texnologiyasini qo‘llagan holda o‘tilishini
ma’lum qiladi.

1.2. Blis-so‘rov o‘tkazadi va auditoriyaning
tayyorgarlik darajasini aniqlaydi:

Laboratoriya darsining 1 mashg‘ulotida:

1) Akkumulyator plastinalari ganday
tuzilgan?

2) Elektrolit gqanday moddalardan tashkil
topgan?

3) Akkumulyatorning sig‘imi nima?
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Laboratoriya darsining 2 mashg‘ulotida:

1) Razryad jarayonida elektrolit zichligi
qanday o‘zgaradi?

2) Elektrolit sathi ganday o‘lchanadi?
Mavzu mazmunining muhokamasi kichik

guruhlar-da davom etishini e’lon qiladi.

2-bosqich 2.1. Talabalarni 4 guruhga bo‘ladi, har biriga | 2.1. O‘quv
, vazifa beradi. O‘quv natijalarini eslatadi. o
asosly natijalarini
, 2.2. Laboratoriya ishini bajarishda o‘quv .
*
(60 min*2) materiallari (darslik, ma’ruzalar matni, taqdim giladilar.
o‘slubiy ko‘rsatmalar, vidilavhalar, kesilgan | 2.2 Savollar
va yaxlit namunalar, plakatlar, sxemalar va '
. . . 1. . . | beradilar.
hokazo ) laridan foydalanish mumkinligini
eslatadi. To‘ldiradilar.
Guruhlarda laboratoriya ishini bajarishni | 2 3. Topshirigni
boshlashni taklif etadi.
tayyorlaydilar.
3-bosqich 3.1. Mashg‘ulotni  yakunlaydi, mavzu | 3.1. Eshitadilar.
Y akuni bo‘yicha umu-miy xulosalarni shakllantiradi. 3.9 Topshirian
axunty Talabalarni baholaydi va rag‘batlantiradi. = L opsatiqn
(10 min*2) oladilar.

3.2. Mustaqil ish sifatida masala beradi.

O‘quv topshiriqlar

Guruh bilan ishlash qoidalari
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Guruh a’zolarining har biri

- 0‘z sheriklarining fikrlarini xurmat qilishlari lozim;

- berilgan topshiriglar bo‘yicha faol, hamkorlikda va mas’uliyat bilan ishlashlari

lozim;

- o‘zlariga yordam kerak bo‘lganda so‘rashlari mumkin;

- yordam so‘raganlarga ko‘mak berishlari lozim,;

- guruhni baholash jarayonida ishtirok etishlari lozim,;

2-ilova
1. Bitta gap bilan savolga javobni shakllantiring.
1. Separator materiali qanday talablarga javob berishi kerak?
2. Akkumulyatorning elektr yurituvchi kuchi nima?
3. Zaryad jarayonida elekrtrolit zichligi nima sababdan ortadi?
4. Umumiy qopqoqli akkumulyatorlar batareyasida kuchlanish qanday
o‘Ichanadi?
3-ilova.
Baholash mezonlari va ko‘rsatkichlari (ball)
Akkumulyatorni Olingan ma’lumot- | Ishni topshirish
razryad-langanlik larni jadvalga Kki- Ball
r
darajasini elektrolit | ritish, tegishli hi- .a‘.a
ig‘in-
G zichligi va kuchlanishi | soblarni  amalga 1- 2- 3- yfisi
llllru orqali aniq-lash | oshirish va natija- | Savol | savel | savel
tajribasini o‘tka-zish larni tahlil qilish
1,0 ball 2,0 ball Lo | 1,0 | 1,0 6,0
ball | ball | ball | ball
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3-laboratoriya mashg‘uloti mavzusi: Avtomobil startyorlari (532-M rusumli

qurilmada o‘tkaziladi)

Laboratoriya mashg‘ulotining o‘qitish texnologiyasi

Vagqti — 4 soat

Talabalar soni: 15-20 nafar

O‘quv mashg‘ulotining shakli

Bilimlarni chuqurlashtirish va kengayti-
rish bo‘yicha laboratoriya mashg‘uloti

O‘quv mashg‘ulotining rejasi

1-chi mashg‘ulot:

1. Avtomobil startyorlarining tuzili-
shi, ishlash prinsipini darslik, kesilgan
namunalar, videolavhalar va plakatlar
yordamida o‘rganish;

2-chi mashg‘ulot:

1. Avtomobil startyorlarining texnik
holatini aniqlash;

2. Tajribada olingan natijalarni tahlil
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qilish va xulosa chiqazish

O ‘quv mashg ‘ulotining magsadi:

Bu laboratoriya mashg‘uloti jarayonida
mu-ayyan laboratoriya ishi bajariladi.
Darsda “aqliy hujum” usulini ham
qo‘llash mum-Kkin.

Pedagogik vazifalar:

- mavzu bo‘yicha bilimlarni tizimlashti-
rish, mustahkamlash,;

- darslik bilan ishlash ko‘nikmalarini
ho-sil qilish;

- avtomobil startyorlarini texnik holati-
ni laboratoriya sharoitida aniglash usu-
lini o‘rgatish;

- mavzu bo‘yicha berilgan muayan
hal
ko‘nikmalarini rivojlantirish.

masalani mustaqil qilish

O ‘quv faoliyatining natijalari:
Talabalar:

- Avtomobil startyorlarining tuzili-
shi, ishlash prinsipi haqidagi bilimlari-ni
mustahkamlaydilar;

- Avtomobil startyorlarining texnik

holatini aniqlash, sinov natijalarini tahlil
qilish ko‘nikmasini hosil qiladi-lar;

O‘qitish uslubi va texnikasi

13

Blis-so‘rov, “ aqliy xujum” usullari

bilan talabalarni faolligini oshirish.

“Yakor” so‘ziga klaster tuzish va
uni muhokama qilish;

O‘qitish vositalari

532-M sinov qurilmasi, darslik, uslubiy
ko‘rsatma, proyektor va kompyuter

O“qitish shakli Bilimlarni chuqurlashtirish va kengayti-
rish, individual va guruh bo‘yicha
o‘qitish.

O‘qitish shart-sharoiti Guruhda  laboratoriya  mashg‘uloti

o‘tishga moslashtirilgan auditoriY.
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3 - laboratoriya mashg‘ulotining texnologik kartasi

Bosqichlar, Faoliyat mazmuni
vaqti
o‘qituvchi talaba
1-bosqich. | 1.1. Laboratoriya mashg‘ulotining mavzusi, | 1.1. Mavzuni
.. maq-sadi va rejalarini e’lon qiladi, ularning .
Kirish e . yozadilar va
aha-miyatiini asoslaydi. I
savollarga
(10 min*2) 8

Mashg‘ulot hamkorlikda ishlash
texnologiyasini qo‘llagan holda o‘tilishini

ma’lum qiladi.

1.2. Blis-so‘rov o‘tkazadi va auditoriyaning

tay-yorgarlik darajasini aniqlaydi:
Laboratoriya darsining 1 mashg‘ulotida:
- Startyorning vazifasi nima?

- Erkin yurish muftasi gachon ishga
tushadi?

Laboratoriya darsining 2 mashg‘ulotida:

- Startyor gqanday rejimlarda tekshiriladi ?
— To‘la tormozlanish rejimida qaysi
ko‘rsatkich-lar o‘lchanadi?

Mavzu mazmunining muhokamasi kichik
guruh-larda davom etishini e’lon qiladi.

javob beradilar.
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2-bosqich 2.1. Talabalarni 4 guruhga bo‘ladi, har biriga | 2.1. O‘quv
, vazifa beradi. O‘quv natijalarini eslatadi. o
asosly natijalarini
, 2.2. Laboratoriya ishini bajarishda o‘quv .
*2
(60 min*2) materiallari (darslik, ma’ruzalar matni, taqdim giladilar.
o‘slubiy ko‘rsatmalar, vidilavhalar, kesilgan | 2.2 Savollar
va yaxlit namunalar, plakatlar, sxemalar va '
. . . 1. . . | beradilar.
hokazo ) laridan foydalanish mumkinligini
eslatadi. Toldiradilar.
Guruhlarda laboratoriya ishini bajarishni | 2 3. Topshirigni
boshlashni taklif etadi.
tayyorlaydilar.
3-bosqich 3.1. Mashg‘ulotni yakunlaydi, mavzu | 3.1. Eshitadilar.
Y akuni bo‘yicha umu-miy xulosalarni shakllantiradi. 3.9 Topshirian
axunty Talabalarni baholaydi va rag‘batlantiradi. = L opsatiqn
(10 min*2) oladilar.

3.2. Mustaqil ish sifatida masala beradi.

O‘quv topshiriqlar

Guruh bilan ishlash qoidalari

Guruh a’zolarining har biri
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- 0‘z sheriklarining fikrlarini xurmat qilishlari lozim;

- berilgan topshiriglar bo‘yicha faol, hamkorlikda va mas’uliyat bilan ishlashlari

lozim;

- o‘zlariga yordam kerak bo‘lganda so‘rashlari mumkin;

- yordam so‘raganlarga ko‘mak berishlari lozim,;

- guruhni baholash jarayonida ishtirok etishlari lozim,;

1. Bitta gap bilan savolga javobni shakllantiring.

p—

2-ilova

rejimida tekshirilganda ganday ko‘rsatkichlar

. Erkin yurish muftasining vazifasi nima?
Startyor salt ishlash
o‘Ichanadi?

nima?

Startyor asosan qaysi qismlardan tashkil topgan?

Avtomobil motorining ishga tushirishning minimal aylanishlar chastotasi

3-ilova.
Baholash mezonlari va ko‘rsatkichlari (ball)
532-M qurilmasiga Ishni topshirish
ina-layot Oli ’l t-
sina-layo .gan . 1n.ga1.1 ma umo. Ballar
startyorni  o‘r-natish, | larni jadvalga Ki- otin
ig‘in-
G tegishli  ulanish-larni | ritish va ularni 1- 2- 3- y(?isi
llllru amalga oshirish va | tahlil qilish savol | savol | savol
tajribani o‘tkazish.
2,0 ball 1,0 ball Lo | 1,0 | L0 6,0
ball | ball | ball ball
1
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4-laboratoriya mashg‘uloti mavzusi: O°t oldirish tizimi (SPZ-8M rusumli

qurilmada o‘tkaziladi)

Laboratoriva mashg‘ulotining o‘qitish texnologiyasi
y g goq gLy

Vagqti — 6 soat

Talabalar soni: 15-20 nafar

O‘quv mashg‘ulotining shakli

Bilimlarni chuqurlashtirish va
kengaytirish bo‘yicha laboratoriya
mashg‘uloti

O‘quv mashg‘ulotining rejasi

1.Kontaktli o‘t oldirish tizimini tek-
shirish ( 1 mashg‘ulot)

2.Kontakt-tranzistorli o‘t oldirish ti-
zimini tekshirish ( 2 mashg‘ulot)

3.Kontaktsiz-tranzistorli (to‘la elek-
tron) ot oldirish tizimini tekshirish ( 3
mashg‘ulot)
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O ‘quv mashg ‘ulotining magsadi.:

Bu laboratoriya mashg‘uloti jarayonida
mu-ayyan laboratoriya ishi bajariladi.
Darsda “aqliy hujum” usulini ham
qo‘llash mum-Kkin.

Pedagogik vazifalar:

- mavzu bo‘yicha bilimlarni tizimlashti-
rish, mustahkamlash,;

- darslik bilan ishlash ko‘nikmalarini
ho-sil qilish;

- Kontaktli ( 1 mashg‘ulot), kontakt-
tran-zistorli ( 2 mashg‘ulot), kontaktsiz-
tran-zistorli (3 mashg‘ulot) o°t oldirish
tekshirish

tizim-larini usullarini

o‘rgatish;

- mavzu bo‘yicha berilgan muayan
hal
ko‘nikmalarini rivojlantirish.

masalani mustaqil qilish

O ‘quv faoliyatining natijalari:
Talabalar:

- O‘t oldirish tizimlariga taalluqli
asboblarning vazifasi, tuzilishi va ishla-

shi haqidagi bilimlarini mustahkamlay-
dilar;

- O°‘t oldirish tizimlarini tavsifnoma-
larini olish, sinov natijalarini tahlil
qilish ko‘nikmasini hosil qiladiar;

O‘qitish uslubi va texnikasi

13

Blis-so‘rov, “ aqliy xujum” usullari

bilan talabalarni faolligini oshirish.

“Yakor” so‘ziga klaster tuzish va
uni muhokama qilish;

O‘qitish vositalari

SPZ-8M sinov qurilmasi, darslik, uslu-
biy ko‘rsatma, proyektor va kompyuter

O“qitish shakli Bilimlarni chuqurlashtirish va kengayti-
rish, individual va guruh bo‘yicha
o‘qitish.

O“qitish shart-sharoiti Guruhda  laboratoriya = mashg‘uloti

o‘tishga moslashtirilgan auditoriY.
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4 - laboratoriya mashg‘ulotining texnologik kartasi

Bosqichlar, Faoliyat mazmuni
vaqti
o‘qituvchi talaba
1-bosqich. | 1.1. Laboratoriya mashg‘ulotining mavzusi, | 1.1. Mavzuni
.. maq-sadi va rejalarini e’lon qiladi, ularning .
Kirish e . yozadilar va
aha-miyatiini asoslaydi. 1
r
(10 min*3) savorared

Mashg‘ulot hamkorlikda ishlash
texnologiyasini qo‘llagan holda o‘tilishini
ma’lum qiladi.

1.2. Blis-so‘rov o‘tkazadi va auditoriyaning
tay-yorgarlik darajasini aniqlaydi:

Laboratoriya darsining 1 mashg‘ulotida:

- Kontaktli o‘t oldirish tizimi qaysi asbob-
lardan iborat?

- O‘t oldirish g‘altagining vazifasi nima?
Laboratoriya darsining 2 mashg‘ulotida:

- Kontakt-tranzistorli o‘t oldirish tizim qan-
day afzalliklarga ega?
- Impuls-transformatorning vazifasi?

Laboratoriya darsining 3 mashg‘ulotida:
- Kontaktsiz -tranzistorli ot oldirish tizim
qanday asboblardan tashkil topgan?

- Datchik tagsimlagichda gqanday
datchiklar ishlatladi?

Mavzu mazmunining muhokamasi kichik
guruh-larda davom etishini e’lon qiladi.

javob beradilar.
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2-bosqich 2.1. Talabalarni 4 guruhga bo‘ladi, har biriga | 2.1. O‘quv
, vazifa beradi. O‘quv natijalarini eslatadi. o
asosly natijalarini
, 2.2. Laboratoriya ishini bajarishda o‘quv .
*
(60 min*3) materiallari (darslik, ma’ruzalar matni, taqdim giladilar.
o‘slubiy ko‘rsatmalar, vidilavhalar, kesilgan | 2.2 Savollar
va yaxlit namunalar, plakatlar, sxemalar va '
. . . . . .| beradilar.
hokazo ) laridan foydalanish mumkinligini
eslatadi. Toldiradilar.
Guruhlarda laboratoriya ishini bajarishni | 2 3. Topshirigni
boshlashni taklif etadi.
tayyorlaydilar.
3-bosqich 3.1. Mashg‘ulotni yakunlaydi, mavzu | 3.1. Eshitadilar.
Y akuni bo‘yicha umu-miy xulosalarni shakllantiradi. 3.9 Topshirian
axunty Talabalarni baholaydi va rag‘batlantiradi. = L opsatiqn
(10 min*3) oladilar.

3.2. Mustaqil ish sifatida masala beradi.
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Mustaqil ish mavzulari

1.Avtomobillarning elektr-ta’minoti tizimi yangiliklari, ularning nosozligining
avtomobilning ishlashiga ta’sirlari

2. Dvigatellarni ishga tushirish tizimi yangiliklari va ishlash sharoitlariga ta’siri.

3. Nazorat o‘lchov asboblari: temperatura va bosimni o‘lchash asboblaridagi
yangiliklar

4. Ichki yonish dvigatellarini ishga tushirish tizimidagi yangiliklar

5. Nazorat-o‘lchov va yoritish darakchilari yangiliklari

Anaoduéraap

1. MaxmynoB F.H. ABTOMOOWIUIApHUHT 3JIEKTp Ba 3JEKTPOH JKHXO3JIAPH.
Tomkent, Mctukiton, 2000i.-2026.

2. IOTT B.E. "Dnekrpoobopyaoanue aromoOuineit”". M., Tpancnopr, 1995. -

304c.

3. Teopus, KOHCTPYKLHSI U pacyeT aBTOTPAKTOPHOTO 3JIEKTPOOOOPYTOBaHUS.
JI.B.Konsuos, B.1.KopotkoB, B.E. KpacunsaukoB u ap. Ilox pemaxuneir M.H.
®ecenko. M., Mamunoctpoenue, 1979. - 344c.

4. bannukoB C.I1. DnekrpoobopynoBanue aBromoomieit. M., Tpauncnopt, 1977.-
288c.

400



5. Tankua FO.M. "DnexktpoobopyaoBaHue aBTOMOOWIEH U TpakTopoB". M.,
Mammnoctpoenue. 1968. - 280c.

6. Pesnnk A.M. "DnektpoobopynoBanue apromoomieit". M., Tpancmopt, 1990.
- 256c.

7. Unbua  H.M., Bause B.fl., Tumodeer I0.JI. "OnexrpoobopymoBanue
asromoomeit". M. Tpancnopt, 1982. - 262c.

8. AkumoB C.B., boposckux I0.M., UYwmxkkoB IO.Il. Dnexrtpuueckoe u
ANIEKTPOHHOE 000pyAoBaHue aBToMoOMiIeil. M., Mamunoctpoenue, 1988. - 280c.

9. Bacunesckuii B.U., Kynees FO.A. ABroMoOuibHbIe reHepaTopsl.M., TpaHc-
nopt, 1978. - 160c.

10. bopoBckux HO.M., MenbuukoB A.®., [IpynuukoB W.I1. ABTOMOOMIBHBIE
KOHTPOJIbHO-U3MepUTeNbHbIC TPUOopsL.M,. « Tpancnopt» 1976. - 168c.

11. Ckobene B.M. CsetoBble mnpuOOpsl aBToMoOWUJEeH U TpPakTOpoB.M.,
Onepromuzaar, 1981. - 280 c.

12. DnektpoobopyaoBanue aBromoOuiel. CrupaBounuk. AkumoB A.B., AkuMoB
O.A., Axumos C.B. nox pen. F0.I1. YuxkkoBa, M., Tpancnopt, 1993. - 223 c.

13. I.I''TTonsik, FO.K.EcenoBckuii-JlamkoB  DNEKTpOHHKA aBTOMOOMIIBHBIX
cucteM ynpasieHus. M.,Mammnoctpoenune, 1987. - 200c.

14. X.Cura, C.Mun3yranu. BBeneHue B aBTOMOOWJIBHYIO SJEKTPOHUKY. M.,
Mup, 1989. - 232c.

15. MaxmynoB F.H. ABTOMOOUIUTApHUHT AJIEKTP Ba AJEKTPOH KUX037apu GdaHu
Oyiinya Jsaboparopusi HILIApUHM Oa)kapuill y4yH YyciIyOud Kypcarmasnap.
Tomikent, TAUN, 2000ii. -

«Avtomobillarning elektr jixozlari va elektron tizimlari» fanidan keltirilgan

atamalarning

GLOSSARIYSI
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Ushbu atamalar glossariysida «Transport vositalarining elektr jixozlari va
elektron tizimlari » fanidan yozilgan ma’ruzalarida keltirilgan atamalarning

qisqacha izohi keltirilgan

GLOSSARIY

Avtomobil — relesiz yo‘ldan yurib odamlarni, yuklarni yoki o‘ziga
o‘rnatilgan maxsus yuklarni tashiydigan o‘zi yurar mashina.

Akkumulyator batariyasi- [YOD ni ishga tushirishda elektrostatorni tok
bilan ta’minlash va generatorning quvvati yetarli bo‘lmaganda avtomobildagi
barcha istemolchilarni elektr energiyasi bilan ta’minlash vazifasini bajaradi.

Areometr — suyuqlikning zichligini (solishtirma og‘irligini) o‘lchaydigan
yoki suyuqlikda erigan moddaning foizi.

Babbit — vallarning ishqalanishi va yeyilishini kamaytiradigan antifriksion
qotishma.
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Bo‘ylama baza — avtomobil, traktor va o°zi yurar mashinalarning oldingi
va keyingi g‘ildirak o‘qlari orasidagi oraliq.

Bak (yonilg‘i baki) — traktor, avtomobil va stasionar dvigatellar uchun
zapas yonilg‘i saqlanadigan po‘lat tunuka idish.

Balansirovka (muvozanatlash) - katta tezlikda aylanuvchi detallarning
mashinaga zararli ta’sirini yo‘qotish maqgsadida mashina mexanizmlari, uzellari
yoki alohida detallarini muvozanatlash.

Ballon — traktor va o‘zi yurar mashinalarning g‘ildiraklari to‘g‘iniga
kiygiziladigan rezina jild.

Baraban — kovak silindr shaklidagi detal.

Benzin — yengil, rangsiz yoki och sariq rangli suyuqlik, havoda tez
bug‘lanadi va tez alangalanadi.

Benzavoz — benzin tashish uchun sisterna bilan jihozlangan yuk avtomobili.

Blokirovka qilish (differensialni) — traktor g‘ildiraklarining yarim o‘qlari
o‘zaro qattiq birlashib, yetakchi g‘ildiraklarni bir xil tezlikda aylanishga majbur
etish.

Bobina (yondirish g‘altagi) — 1.YO.D ning batareyali yondirish sistemasida
akkumulyatordan kelgan past kuchlanishli tokli yuqori kuchlanishga aylantiradigan
kam quvvatli transformator.

Bobishka — detallarning quyma chiqiq joylari: aynan shu joylarni
mustahkamlash magsadida yasaladi (porshen bobishkasi).

Vakuum — havo yoki gazning sistemada siyraklashgan holati.

Val — tayanchlarda aylanib boshqga detallarga aylanma harakat uzatadigan
detal.

Valik — kichik diametrli val.

Venes (gardish) — aylana shaklidagi detalga kiygizilgan tishli halqa
(maxovik gardish).

Ventil — trubalardan o‘tadigan suyuqlik yoki gazlarning yo‘lini yechib-
berkitadigan, uning yo‘nalishini va miqdorini o‘zgartiradigan klapanli moslama.

Ventilyator — havo yoki gaz haydaydigan moslama (parrak va korpusdan
iborat.
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Vozduxoochistitel (havo tozalagich) — [.YO.D. da ichkariga kiradigan
havoni changdan tozalaydigan pribor (qurilma).

Vtulka — val (0o‘q) bo‘ynini yoki sapfasini qoplaydigan silindrik detal. U
sirpanish podshipnigi vazifasini bajaradi Uning ishqalanuvchi ichki sirtiga
ishgalanish kuchini kamaytiradigan, surkov moylarini o‘zida yaxshi saqlaydigan
yumshoq metall gotishmasi quyiladi. Bu yupga qotishma wval sirtiga yaxshi
moslanadi, zarbli kuchlarga chidamli bo‘ladi.

Generator-elektr energiyaning asosiy manbai bo‘lib, IYOD o‘rta va katta
aylanishlar chastotasi bilan ishlab turganda hamma istemolchilarni elektr toki
bilan ta’minlab turadi.

Gidravlik sistema (traktor) — traktorga o‘rnatilgan mashina, qurollarni
traktorchining o‘rnidan boshgqarish, ya’ni ko‘tarish, tushirish, belgilangan ishlash
chuqurligida saqlash uchun mo‘ljallangan gidravlik uskunalar yig‘indisi.

Gidrosilindr — traktorning gidravlik tizimiga yuqori bosim shlanglari bilan
ulangan va agregatdagi mashina qurollariga o‘rnatilgan gidravlik kuch silindri.

Glushitel (so‘ndirgich) — IYOD ning silindridan chiqadigan ishlatilgan
gazlar hosil qiladigan shovqin ovozlarini kamaytiradigan moslama.

Dvigatel — biror turdagi energiyani mexanik ishga aylantiradigan mashina.

Datchik — avtomatik qurilmaning sezgir bosh qismi bo‘lib, tashqi ta’sirni
qabul qiladi, uni o‘lchov-nazorat priborlariga uzatish qulay bo‘lgan boshqa turdagi
fizik miqdorga aylantiradi (moy bosimi, harorat, tezlik va boshqalar.

Dekompressor mexanizm — dizel dvigatellarida kiritish yoki chiqarish
klapanini doim ochiq tutib, qisish taktida silindrdagi bosimning oshishiga yo‘l
qo‘ymaydigan mexanizm.

Detonasiya — IYOD silindrlarida ish aralashmaning kuchli portlab yonishi.
Detonasiyaga chidamli qilish uchun yonilg‘iga antidetanatorlar qo‘shiladi.

Diagramma faz. gazoras. (Gaz taqsimlash fazasi — IYOD klapanlarining
ochilish va yopilish paytlarini, shuningdek ochiq turish vaqtlarini tirsakli valning
qo‘zg‘almas nuqtalariga nisbatan burilish burchaklari (graduslar) bilan ifodalovchi
grafigi.

Diafragmali nasos — diafragmali yoki membrananing ko‘taraolishi va
tushishi hisobiga suyuqlik (benzin) ni surib, past bosim bilan yuboradigan nasos.
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Dinamometr — kuch o‘lchaydigan asbob.

Differensial — o‘zi yurar mashinalarning transmissiyasiga o‘rnatiladigan
planetar mexanizm. U yetakchi g‘ildiraklarga aylantiruvchi moment uzatadi,
ularning turli tezlikda aylanishini ta’minlaydi.

Jalyuza — har biri gorizontal o‘q atrofida burala oladigan yupqa metall
plastinalardan tuzilgan parda (sovitish sistemasida).

Jiklyor — o‘zidan o‘tadigan yonilg‘i yoki havo, ba’zan esa aralpshma
miqdorini chegaralaydigan kalibrlangan (aniq ishlangan) teshik (karbyuratorlarda).

Zajiganiye (yondirish) — karbyuratorli dvigatelning silindrlaridagi ish
aralashmani qisish takti oxirida svechalar (sham) uchquni bilan yondirish.

Zazor — teshik va val diametrlari o‘rtasidagi farq.

Zakalka — po‘latning qattiqligini oshirish va mexanik halqalarini yaxshilash
maqgsadida uni ma’lum haroratgacha qizdirish, shu haroratda ma’lum vaqt tutish,
keyinchalik esa suv, may yoki havoda tez sovutishga aytiladi.

Zamok (yondirish qulfi) — 1.YO.D lar yondirish tizimining priborlarini tok
manbaidan ajratish yoki toka qo‘shish uchun xizmat giladigan mexanizm.

Zaryadka (zaryadlash) akkumulyatorlarni — akkumulyatorga biron
manba (generator, tekislagich) dan o‘zgarmas tok yuborib, elektr energiya to‘plash.

Zolotnik — gilza ichida sirpanib suyuqlik, bug‘ yoki gaz yo‘lini ochib
berkitish bilan oqim yo‘nalishini o‘zgartiradigan va taqsimlaydigan silindrik detal
(gidrosistema tagsimlagichida).

Kamera sgoraniya (yonish kamerasi) — 1.YO.D silindrining kallagi bilan
Y.Q.N da da turgan porshen tubi o‘rtasidagi bo‘shligq.

Karbyurator — [.YO.D silindridan tashqarida suyuq yonilg‘ini to‘zitish,
qisman bug‘ga aylantirish va havoga aniq nisbatda aralashtirish yo‘li bilan
yonuvchi aralashma tayyorlaydigan, yonuvchan aralashma miqdori va tarkibini
dvigatelning yuklamasiga mos ravishda avtomatik tenglashtirib beradigan,
dvigatelning maksimal ishlash tezligini cheklaydigan pribor.

Kardanli val — uzatmaning yetakchi va yetaklanuvchi zvenolariga
o‘zgaruvchan yoki o‘zgarmas burchak ostida aylanma harakat uzatadigan val.

Karter — 1.YO.D ning cho‘yan yoki alyuminiy qotishmasidan quyilgan
metall korpusi bo‘lib, uning ichida krivoship-shatun mexanizmi joylashtiradi.
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Klapan — truba, kanal va teshiklarni ma’lum vaqtda ochib yoki berkitib zarur
miqdordagi suyuqlik, havo, gaz o‘tkazadigan detal yoki mexanizm (gaz taqsimlash
mexanizmi klapani).

Tirsakli (kolenchatiy) val — porshenli nasoslar kompressorlar va dvigatelda
qo‘llaniladigan krivoship-shatunli mexanizmining eng muhim detallaridan biri
bo‘lib porshenning ilgarilanma-qaytma harakatini valning aylanma harakatiga
(I.YO.D larda) yoki valning aylanma harakatini porshenning ilgarilanma-qaytma
harakatiga (nasos va kompressorlarda) aylantiradi.

Halqa (kolso) — porshenli 1.YO.D ning porsheniga kiygizilib, uning sirtidagi
maxsus oshxona ariqchalariga o‘rnatiladigan halqa (zichlagich (kompression) va
moy sidirgich halgalar).

Kompressiya — [.YO.D larning silindrlarida qisish taktida havo yoki ish
aralashmasining qisilishi komressiya deb ataladi.

Kompressor — qisilgan gaz (havo) hosil qilish va uni trubalar orqali
yuborish uchun xizmat qiladigan nasos.

Kontrgayka — mashina ishlaganda paydo bo‘ladigan zarb va titrash
natijasida asosiy gaykaning o‘z-o‘zidan buralib bo‘shashmasligi uchun uning
ustidan buraladigan ikkinchi gayka.

Krivoship — krivoship-shatunli mexanizmning shatunga birlashtirila-digan,
valning aylanma harakatini shatunning tebranma harakatiga o‘zgartiradigan detal.

Krivoship-shatun mexanizmi. [YOD larda porshenning ilgarilanma-
qaytma harakatini tirsakli valning aylanma harakatiga o‘zgartiradigan mexanizm.

Parrak (krilchatka) — aylanganda havoga buralib kirgandek bo‘lib, havo
oqimini hosil qiluvchi yupqa po‘lat kurakchalar (sovitish sistemasi).

Litraj (dvigatel litraji) — ko‘p silindrli dvigatel silindrining umumiy ish
hajmi.
Litr quvvati (dvigatel) — porshenli dvigatel quvvatining silindr-larning ish

hajmiga nisbatan hisoblanib kVt/1 bilan o‘lchanadi.

Litr og‘irligi (dvigatelning litr og‘irligi) — zarur uskunalar bilan to‘la
jthozlangan 1.YO.D ning ish hajmining har bir litriga to‘g‘ri keladigan og‘irligi
kg/litr.
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Magneto — past kuchlanishli elektr tok hosil qilib uni yuqori kuchlanishli
tokka aylantiradigan va I.YO.D ning silindrlarida svecha (sham) yordamida elektr
uchqun hosil qilib ish aralashmani yondiradigan magnitli elektr mashina.

Maksimetr — forsunkalarning yonilg‘i purkash bosimini bevosita dizelning
o‘zida tekshiradigan moslama.

Manometr — berk idish yoki sistemalardagi suyuqlik, gaz va havoning
bosimini o‘lchaydigan asbob.

Maydon (maslyonka) — mashinalarning ishqalanuvchi gismlariga moy
yuborish uchun ishlatiladigan tumshugqli tunuka idish.

Moy qaytargich — mexanizm korpusining tez aylanadigan val chiqqan
joyidan moyning sizishiga qarshilik ko‘rsatadigan qurilma.

Moy qabul qilgich (malopriyomnik) — dvigatelning moylash sistemasida
nasosning so‘rish trubasiga o‘rnatiladigan filtrli moslama.

Moy o‘tkazgich — ishqalanuvchi qismlarga moy o‘tkazadigan trubka, teshik
va ariqchalar sistemasi.

Maxovik — vazmin g‘ildiraksimon detal bo‘lib, I.YO.D. larida tirsakli valga
berkitilib uning ravon aylanishini ta’minlash va qisqa vaqtli ortiqgcha yuklamalarni
yengish uchun ishlatiladi.

Mashina — ishlab chiqarish, yuk tashish, energiyani bir turdan ikkinchi turga
aylantirish va boshqga ishlarda foydali ish bajaradigan mexanizm yoki mexanizmlar
yig‘indisi.

Mexanizm — maqsadga muvofiq ma’lum harakat qiladigan kinematik zanjir.

Mexanizasiya — jismoniy mehnat o‘rniga mexanizm va moslamalarni
ishlatish.

Mufta — ikkita valning uchlarini birlashtiradigan (ajratadigan), aylantiruvchi
momentning miqdori va yo‘nalishini o‘zgartirmagan holda uni ikkinchi valga
uzatadigan moslama (saqlagich muftalar, tishlashish muftasi va boshgalar).

Nasos — tashqi energiya manbaidan harakat olib, suyuqlik yoki gazlarni
bosim bilan yuqoriga ko‘tarish va oqizish uchun mo‘ljallangan mashina (suv
nasosi, gidravlik nasos, yoqilg‘i nasosi). Yonilg‘i nasosi dizelning yonish
kameralariga aniq belgilangan vaqtda, dvigatelning yuklamasiga mos miqdordagi
yonilg‘ini ma’lum bosim bilan yuboradigan nasos.
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Nominal quvvat (dvigatel) — tirsakli valning nominal aylanish sonida hosil
qilinadigan quvvat.

Nominal aylanishlar soni (dvigatel) — [.LYO.D ga eng ko‘p yonilg‘i
berganda tirsakli valning minutiga aylanishlar soni.

Oktan korrektor, yonilg‘i (benzin) ning oktan soniga va karbyuratorli
dvigatelning uzoq vaqt ortiqgcha yuklama bilan ishlanganligiga qarab yondirishni
ilgarilash burchagini qo‘l bilan sozlashga imkon beradigan moslama.

Oktan soni — benzinning detonasiyaga chidamliligini bildiruvchi
ko‘rsatkich.

Uzatma (peredacha) — asosan yetakchi valdan yetaklanuvchi valga aylanma
harakat uzatish, shuningdek aylanish tomonini va tezligini o‘zgartiradigan
mexanizm.

Uzatish soni (peredatochnoye chislo) — yetakchi valdan yetaklanuvchi
valga aylanma harakat uzatganda yetaklanuvchi val aylanish tezligining necha
marta kattalashish yoki kichiklashishini ko‘rsatadi.

Klapanlarning baravariga ochiq turishi (perekritiye klapanov) -
chiqarish takti tugamasdan kiritish taktining boshlanishi natijasida dvigatel
silindridagi kiritish va chiqarish klapanlarining baravar ochiq turishi.

Planetar mexanizm — tishli g‘ildiraklari harakatchan o‘qlarga o‘rnatilgan
mexanizm (zanjirli traktor).

Plunjer — porshenning bir turi bo‘lib, undan diametrining kichikligi bilan
farq qiladi.

Plunjer jufti — dizel dvigatel yonilg‘i nasosining ish qismi bo‘lib, gilza va
uning ichida harakat plunjerdan iborat.

Yonilg‘i so‘ruvchi (podkachivayushiy) pompa — dizel dvigatellarining
ta’minlash tizimida bakdan yonilg*‘i so‘rib, uni filtr orqali asoslab yonilg‘i nasosiga
haydaydigan yordamchi nasos.

Yarim o°‘q (poluos) — avtomobilning differensialidan yetakchi
g‘ildiraklariga, g‘ildirakli traktorning esa differensialidan bor uzatmalarga va bort
uzatmalarning yetanlanuvchi shesternyasidan qo‘shimcha bort uzatmaga aylanma
harakat uzatadigan val.
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Qalqovuchli kamera (poplavkali kamera) — 1.YO.D bakidagi yonilg‘i
sathining ganday bo‘lishidan gat’iy nazar o‘zidagi yonilg‘i sathini, binobarin
karbyuratorga boradigan bosimini bir xil saqlaydigan moslama.

Porshen — krivoship-shatunli mexanizmining silindr ichida ilgarilanma-
qaytma harakat qiladigan detali.

Saqlagich (predoxranitel) — mashina-qurilmalarining ish organlarini sinish
va shikastlanishdan saqlaydigan moslama.

Uzgich-tagsimlagich  (prerivatel-raspredelitel) — [.YO.D larining
batareyali yondirish sistemasida qo‘llaniladigan pribor.

Prujina — deformasiyalanganda o‘zining elastikligi hisobiga mexanik
energiyani to‘playdigan va qaytaradigan detal.

Radiator — [.YO.D larning sovutish tizimidagi suyuqlikni yoki moylash
sitsemasidagi moyni o‘zidan o‘tkazib sovutadigan moslama.

Tarqatish qutisi (razdatochnoye korobka) — o‘zi yurar mashinalarda
dvigateldan harakat olib, uni bir necha iste’molchiga tarqatadigan reduktor.

Gidravlik taqsimlagich (raspredelitel gidravlicheskiy) — traktor-ning
gidravlik sistemasida nasosdan bosim bilan kelgan moyni gidravlik silindrlarga
tagsimlaydigan, moy oqimining yo‘nalishini o‘zgartiradigan zolotnikli mexanizm.

Regulyator (rostlagich, sozlagich, tenglashtirgich). 1.YO.D ning
ta’minlash tizimida uning yuklamasi o‘zgarganda tirsakli valning aylanish tezligini
avvaldan belgilangan tarzda rostlab turuvchi qurilma.

Reduktor — bir valdan ikkinchisiga aylanma harakat uzatadigan, harakat
tezligini va yo‘nalishini o‘zgartiradigan mexanizm.

Rele-regulyator — elektr toki, harorat, yorug‘lik va hokazolar ta’sirida elektr
zanjirining kontaktlarini avtomatik ravishda ajratadigan yoki qo‘shadigan pribor.

Richag — qo‘zg‘almas o°‘q atrofida aylana oladigan yoki buriladigan oddiy
sterjen dasta.

Salnik — mexanizmlarning harakatchan detallari (val, o‘q, shtok, tortqi va
boshqalar) o‘tgan teshiklarini havo yoki suyuqlikning sizmasligi uchun
zichlaydigan halqa.

Signalizator — mashinaning texnologik ishini nazorat qiladigan, sodir
bo‘lgan kamchilik to‘g‘risida xabar beradigan elektr pribor.
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Sinxronizator — avtomobillarning tishli uzatmalarning turtkisiz va shovqin
ovozisiz qo‘shadigan mexanizm.

Sormayt — xromli legirlangan cho‘yandan iborat gattiq qotishma.

Startyor — 1.YO.D ni yurgizib yuborish maqgsadida uning tirsakli valini
aylantirish uchun akkumulyatorlar batareyasining tok olib ishlaydigan o‘zgarmas
tok elektr dvigateli.

Termostat — 1.YO.D ning sovutish tizimidagi suv haroratini avtomatik
ravishda bir darajada saqlaydigan apparat.

Turtkich — ilgarilanma-qaytma harakat qilib turtkisimon harakat uzatadigan
mexanizm va detal (GTM da).

Tormoz — harakatdagi mashina yoki uning alohida qismlarini sekinlatish
yoki tamomila to‘xtatish uchun mo‘ljallangan qurilma.

Tortqi (tyaga) — po‘lat polosa yoki sterjen shaklidagi detal.

Tortish quvvati — traktorning ilmog‘idagi tortish quvvati, tortish kuchining
yurish tezligiga ko‘paytmasi.

Tortish qarshiligi — traktorga tirkalgan mashina qurollarning salt yurish
yoki ish bajarish vaqtida tortishga garshiligi.

Fakel (purkash fakeli, burchagi) — konus shaklida to‘zitilgan suyuqlik
yoki gaz oqimi.

Faska - detallarning bir-biriga zich o‘tkazish, ularning tashqi ko‘rinishini
yaxshilash va hokazo magsadlarda ularning qirqilgan burchaklari yoki chetlari.

Fara — o0‘zi yurar mashinalarning elektr bilan yoritish sistemasida
qo‘llanilib, yorug‘likni bir tomonga yo‘naltirish, ularning yo‘lini va unga tirkalgan
mashina, qurilmalarni yoritish uchun xizmat qiladigan chiroq.

Filtr — suyuqlik yoki gazni turli aralashmalardan suzib tozalaydigan
moslama.

Sapfa — val yoki o‘qning podshipnika tayanadigan oxirgi qismi.
Chervyak — vint shaklidagi tishli g‘ildirak.

Sharnir — mexanizmning zvenolarini bir-biriga nisbatan buriladigan yoki
aylana oladigan qilib biriktirishga imkon beradigan detal.
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Shkiv — bir-biridan katta oraligda joylashgan wvallar o‘rtasida tasma
yordamida aylanma harakat uzatmasi uchun xizmat qiluvchi g‘ildiraksimon detal.

Ekonomayzer — dvigatel katta yuklamada ishlaganda karbyuratordagi
aralashmani avtomatik ravishda quyugqlashtirib beradigan moslama.

Effektiv quvvat — [.YO.D ning tirsakli valida hosil bo‘ladigan quvvat.
Energiya — jism yoki jismlar sistemasining ish bajarish qobiliyati.

Elektr jihozlari — traktorga o‘rnatiladigan elektr priborlar va apparatlar
yig‘indisi.

ILOVALAR
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Joriy nazorat savollari

1. O‘zgaruvchan tok generatorlarining vazifasi, tuzilishi va afzalliklari.
2. O‘zgaruvchan tok generatorining ishlash prinsipi.
3. Kontaktsiz(cho‘tkasiz) generatorlarining tuzilishi, afzallik va kamchiliklari.

4. Zamonaviy avtomobillarga irnatilayotgan kompakt (ixcham) generatorning
tuzilishini iziga xos tomonlarini izoshlab bering

5. Nima sababdan generator kuchlanishini rostlash zarur?

6. Nima sababdan o‘zgaruvchan tok generatorlari bilan ishlaydigan rele-
rostlagichlarda tok chekalagich va teskari tok relelari o‘rnatilmaydi?

7. Sxema yordamida o‘zgaruvchan tok generatorining kontaktli kuchlanish
rostlagichi bilan birgalikda ishlashini tushuntirib bering (RR-380 belgili rele-
rostlagich misolida).

412



8. Sxema yordamida kontakt-tranzistorli kuchlanish rostlagichini ishlash
prinsipini tushuntirib bering.

9. Sxema yordamida kontaktsiz tranzistorli va integral kuchlanish
rostlagichlarining ishlash prinsipini tushuntiring (RR-350, YA-112 belgili
rostlagichlar misolida)

10. Elektron kuchlanish rostlagichlarining afzallik va kamchiliklarini
tushuntiring.

11. Generatorning kuchlanish rostlagichi ulangan va ulanmaganda olingan
elektr tavsifnomalarini qisqacha tahlil qilib bering.

12. Generatorining unum va to‘la unum bilan ishlash nuqtalari nima va ular
ganday aniqlanadi?

13. Akkumulyatorlar batareyasining avtomobildagi vazifasi.

14. Ko‘rg‘oshin-kislotali akkumulyatorlar batareyasining tuzilishi va ularni
beligilash.

16.«Xizmat ko‘rsatilmaydigan» va «Kam xizmat ko‘rsatiladigan» akkumulya-
torlarining tuzilishi va ularni ishlatishining o°ziga xos tomonlarini tushun-tiring

17. Akkumuyatorlar batareyalarida zaryad va razryad vaqtida sodir bo‘ladigan
kim-yoviy jarayonlar va ularni mohiyatini tushuntiring.

18. Akkumulyatorlardagi elektrolit zichligining razryad va zaryad vaqtida o°z-
garish sabablari va mohiyati.

19. Akkumulyatorlar batareyasining sig‘imi nima va u ganday omillarga
bog‘liq?

20. Akkumulyatorlar batareyasining texnik holatini tekshirishda ganday
o‘Ichov asboblari ishlatiladi?

21. Akkumulyatorlar batareyasining razryadlanganlik darajasini aniqlash
usullari.

22. Akkumulyatorlar batareyasining razryadlanganlik darajasi necha foiz bo‘lsa
(qishda va yozda) uni albatta zaryadlash shart bo‘ladi?

23. Akkumulyator plastinalari orasidagi qisqa tutashuv bor-yo‘qligi qanday
aniqlanadi?
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24. Akkumulyatorning volt-amper tavsifnomasi nima va u tajribaviy yo‘l bilan
ganday aniqlanadi?

25.Avtomobil stertyorlarining tuzilishi va ishlash prinsipi.

26.Ichki reduktorli startyorlarning tuzilish, afzallik va kamchiliklari

27.Startyor ishlash rejimining ganday o‘ziga xos tomonlari bor?

28.Startyor uzatmalarining tuzilishi va turlari.

29.Startyorning elektromexanik tavsifnomasini tahlil qilib bering.

30.Startyorni boshqarish turlari.

31.Startyordagi ushlab turuvchi va tortuvchi relelarining vazifalari va ishlashi.

32.Rolikli erkin yurish muftasining vazifasi, tuzilishi va ishlashi.

33.Xrapovikli erkin yurish muftasining tuzilishi va ishlashini tushuntirib
bering

34.Startyorlardagi bufer prujinasining vazifasi izohlang

35.Startyorlarning texnik holatini tekshirishning qanday usullari bor.

36. Startyor to‘la tormozlangan holda tekshirilganda ganday nosozliklar
aniqlanadi?

37.Sxema bo‘yicha kontaktli o‘t oldirish tizimining ishlash prinsipini
tushuntirib bering.
38.Kontaktli o‘t oldirish tizimida kondensator qanday vazifa bajaradi?
39.Kontaktli o‘t oldirish tizimida variatorning vazifasi va ishlashini
tushuntirib bering.
40.Nima sababdan dvigatelning aylanishlar chastotasi oshishi bilan
birlamchi zanjirdagi tok I; ham yuqori kuchlanish Uy« ham kamayadi?
41.0°t oldirish g‘altagining vazifasi va tuzilishining o‘ziga xos tomon-
larini so‘zlab bering.

42.0°t oldirish burchagini ilgarilatuvchi markazdan qochma rostlagichning
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vazifasi, tuzilishi va ishlashi haqida gapirib bering.
43.0°t oldirish burchagini ilgarilatuvchi vakuum rostlagichning vazifasi,
tuzilishi va ishlashini gapirib bering.
44 Kontakt-tranzistorli o‘t oldirish tizimining ishlash prinsipini
sxema bo‘yicha tushuntirib bering.
45. Kontaktsiz-tranzistorli elektron o°t oldirish tizimining ishlash
prinsipini sxema bo‘yicha tushuntirib bering.
46 Elektron o‘t oldirish tizimining kontaktli tizimga nisbatan afzal-
liklarini tushuntirib bering.
47 Mikroprosessorli ot oldirish tizimini blok-sxemasini chizing va
ishlashini tushuntiring
48.0°t oldirish shamlarining tuzilishi, belgilanishini tushuntiring.
49.0°t oldirish shamining izolyatori qanday materiallardan tayyorlanadi
va u gqanday talablarga javob berishi kerak?
50.0°t oldirish shamlarining issiqlik tavsifnomasi nima? "Issiq" va

"sovuq" shamlar haqida tushuncha bering

Nazorat ishi savollari
1. Avtomobil va traktor elektr jihozlarining rivojlanish bosqichlari.
2. Avtomobil va traktorlarni samarali ishlatishda elektr jihozlarining tut-gan
0‘rni.
3. Elektr jihozlariga qo‘yiladigan Davlat standarti talablari.

4. Avtomobil va traktor elektr jihozlarining umumiy sxemasi va aloxida
funk-

sional tizimlarning vazifalari
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5. Elektr ta’minot tizimining tarkibiy sxemasi

6. Generatorlarning turlari va ularning qiyosiy taxlili

7. O‘zgaruvchan tok generatorining tuzilishi va ishlash prinsipi
8. Kontaktsiz o‘zgaruvchan tok generatorlari.

9.Generatorning elektr tavsifnomalari

10.Generator kuchlanishini rostlashning asosiy tamoili

11.Rele-rostlagich turlari. Elektromagnit kuchlanish rostlagichi.
12.Elektromagnit kuchlanish rostlagichlarining asosiy tenglamasi.
13.Elektromagnitli kuchlanish rostlagichlarining tavsifnomasini yaxshilash

14.Yarim o‘tkazgichli asboblar haqida qisqacha ma’lumot

15.Kontakt-tranzistorli rostlagichlar

16.Kontaktsiz-tranzistorli rostlagichlar

17.Integral rostlagichlar

18. Akkumulyatorlar batareyasining asosiy ko‘rsatkichlari

19.Sig‘im va unga ta’sir qiluvchi omillar

20.Akkumulyatorning razryad va zaryad tavsifnomalari
21.Akkumulyatorning volt-amper tavsifnomasi

22.Generator va akkumulyatorning birgalikda ishlagandagi tavsifnomasi
23.Akkumulyatorlar batareyasining asosiy nosozliklari
24.Akkumulyatorlar batareyasining zaryad qilish usullari

26.UzDEUavto avtomobillariga o‘rnatilgan akkumulyatorlarni ishlatishning
o‘ziga

X0s tomonlari
27.Ishga tushirish tizimining tarkibiy sxemasi
28.Dvigatelni ishga tushirish sharoitlari
29.Starterlarning tuzilishi va ishlash prinsipi
30.Ragamli va mikroprosessorli o‘t oldirish tizimlari.

31.0°t oldirish shamlarining vazifasi va dvigatelda ishlash sharoitlari
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32.0°t oldirish shamlarining tuzilishi
33.0°t oldirish shamlarining issiqlik tavsifnomasi va belgilanishi

34.UzDEUavto vatomobillariga o‘rnatilgan shamlarning o‘ziga xos
tomonlari

35.Kontaktli o‘t oldirish tizimidagi ishchi jarayon

36.0°t oldirish tizimining elektr tavsifnomalari va ularni yaxshilash usullari
37.0°t oldirishni ilgarilatish burchagini rostlash usullari

38.Kontaktli o‘t oldirish tizimining kamchiliklar

39.amonaviy benzinli dvigatellarning o‘t oldirish tizimiga qo‘yiladigan
talablar.

40.Kontakt-tranzistorli o‘t oldirish tizimi
41.Kontaktsiz-tranzistorli (to‘la elektron) o‘t oldirish tizimi
42.UzDEUavto avtomobillarining o‘t oldirish tizimlari

43 Nazorat-o‘lchov asboblari haqida umumiy ma’lumotlar va ularga
qo‘yiladigan

talablar.
44 . yemperatura o‘lchash asboblari
45.Bosim va siyraklanganlikni o‘lchash asboblari

46.Temperatura va bosimning avariya qiymati haqidagi darak beruvchi
asboblar

47.Yonilg‘1 sathini o‘Ichash asboblari

48.Akkumulyatorning zaryad rejimini nazorat qiluvchi asboblar

49.Avtomobil va traktor harakat tezligi va dvigatel valining aylanish chasto-
tasini nazorat qiluvchi asboblar

50.0¢Ichov-nazorat asboblarning rivojlanish istigbollari

51.Yordamchi elektr jihozlar
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52 Yo‘Ini yoritishning mavjud tizimlari, ularning texnik tavsifnomasi.

53.Yoritish tizimlarida yorug‘lik tagsimlanishining asosiy prinsiplari va

turlari.
54.Bosh yoritish faralar
55.Tumanga karshi faralar.
56.Avtomobil lampalari.
57.Yorug‘li darak beruvchi asboblar
58.Benzinli dvigatellarda yonilg‘i uzatilishini elektron boshgarish tizimi
59.Majburiy salt ishlash ekonamayzerini elektron boshkarish

60.Elektron antiblokirovka tizimi.

Joriy nazorat savollari

1. O‘zgaruvchan tok generatorlarining vazifasi, tuzilishi va afzalliklari.
2. O‘zgaruvchan tok generatorining ishlash prinsipi.
3. Kontaktsiz(cho‘tkasiz) generatorlarining tuzilishi, afzallik va kamchiliklari.

4. Zamonaviy avtomobillarga irnatilayotgan kompakt (ixcham) generatorning
tuzilishini iziga xos tomonlarini izoshlab bering

5. Nima sababdan generator kuchlanishini rostlash zarur?

6. Nima sababdan o‘zgaruvchan tok generatorlari bilan ishlaydigan rele-
rostlagichlarda tok chekalagich va teskari tok relelari o‘rnatilmaydi?
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7. Sxema yordamida o‘zgaruvchan tok generatorining kontaktli kuchlanish
rostlagichi bilan birgalikda ishlashini tushuntirib bering (RR-380 belgili rele-
rostlagich misolida).

8. Sxema yordamida kontakt-tranzistorli kuchlanish rostlagichini ishlash
prinsipini tushuntirib bering.

9. Sxema yordamida kontaktsiz tranzistorli va integral kuchlanish
rostlagichlarining ishlash prinsipini tushuntiring (RR-350, YA-112 belgili
rostlagichlar misolida)

10. Elektron kuchlanish rostlagichlarining afzallik va kamchiliklarini
tushuntiring.

11. Generatorning kuchlanish rostlagichi ulangan va ulanmaganda olingan
elektr tavsifnomalarini qisqacha tahlil qilib bering.

12. Generatorining unum va to‘la unum bilan ishlash nuqtalari nima va ular
ganday aniqlanadi?

13. Akkumulyatorlar batareyasining avtomobildagi vazifasi.

14. Ko‘rg‘oshin-kislotali akkumulyatorlar batareyasining tuzilishi va ularni
beligilash.

16.«Xizmat ko‘rsatilmaydigan» va «Kam xizmat ko‘rsatiladigan» akkumulya-
torlarining tuzilishi va ularni ishlatishining o°ziga xos tomonlarini tushun-tiring

17. Akkumuyatorlar batareyalarida zaryad va razryad vaqtida sodir bo‘ladigan
kim-yoviy jarayonlar va ularni mohiyatini tushuntiring.

18. Akkumulyatorlardagi elektrolit zichligining razryad va zaryad vaqtida o°z-
garish sabablari va mohiyati.

19. Akkumulyatorlar batareyasining sig‘imi nima va u ganday omillarga
bog‘liq?

20. Akkumulyatorlar batareyasining texnik holatini tekshirishda ganday
o‘Ichov asboblari ishlatiladi?

21. Akkumulyatorlar batareyasining razryadlanganlik darajasini aniqlash
usullari.

22. Akkumulyatorlar batareyasining razryadlanganlik darajasi necha foiz bo‘lsa
(qishda va yozda) uni albatta zaryadlash shart bo‘ladi?

419



23. Akkumulyator plastinalari orasidagi qisqa tutashuv bor-yo‘qligi qanday
aniqlanadi?

24. Akkumulyatorning volt-amper tavsifnomasi nima va u tajribaviy yo‘l bilan
ganday aniqlanadi?

25.Avtomobil stertyorlarining tuzilishi va ishlash prinsipi.

26.Ichki reduktorli startyorlarning tuzilish, afzallik va kamchiliklari

27.Startyor ishlash rejimining ganday o‘ziga xos tomonlari bor?

28.Startyor uzatmalarining tuzilishi va turlari.

29.Startyorning elektromexanik tavsifnomasini tahlil qilib bering.

30.Startyorni boshqarish turlari.

31.Startyordagi ushlab turuvchi va tortuvchi relelarining vazifalari va ishlashi.

32.Rolikli erkin yurish muftasining vazifasi, tuzilishi va ishlashi.

33.Xrapovikli erkin yurish muftasining tuzilishi va ishlashini tushuntirib
bering

34.Startyorlardagi bufer prujinasining vazifasi izohlang

35.Startyorlarning texnik holatini tekshirishning qanday usullari bor.

36. Startyor to‘la tormozlangan holda tekshirilganda qanday nosozliklar
aniqlanadi?

37.Sxema bo‘yicha kontaktli o‘t oldirish tizimining ishlash prinsipini
tushuntirib bering.

38.Kontaktli o‘t oldirish tizimida kondensator qanday vazifa bajaradi?

39.Kontaktli o‘t oldirish tizimida variatorning vazifasi va ishlashini
tushuntirib bering.

40.Nima sababdan dvigatelning aylanishlar chastotasi oshishi bilan

birlamchi zanjirdagi tok I; ham yuqori kuchlanish Uj,,.x ham kamayadi?
41.0°t oldirish g‘altagining vazifasi va tuzilishining o‘ziga xos tomon-

larini so‘zlab bering.
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42.0°t oldirish burchagini ilgarilatuvchi markazdan qochma rostlagichning
vazifasi, tuzilishi va ishlashi haqida gapirib bering.
43.0°t oldirish burchagini ilgarilatuvchi vakuum rostlagichning vazifasi,
tuzilishi va ishlashini gapirib bering.
44 Kontakt-tranzistorli o‘t oldirish tizimining ishlash prinsipini
sxema bo‘yicha tushuntirib bering.
45. Kontaktsiz-tranzistorli elektron o°t oldirish tizimining ishlash
prinsipini sxema bo‘yicha tushuntirib bering.
46 Elektron o‘t oldirish tizimining kontaktli tizimga nisbatan afzal-
liklarini tushuntirib bering.
47 Mikroprosessorli ot oldirish tizimini blok-sxemasini chizing va
ishlashini tushuntiring
48.0°t oldirish shamlarining tuzilishi, belgilanishini tushuntiring.
49.0°t oldirish shamining izolyatori qanday materiallardan tayyorlanadi
va u qanday talablarga javob berishi kerak?
50.0°t oldirish shamlarining issiqlik tavsifnomasi nima? "Issiq" va

"sovuq" shamlar haqida tushuncha bering

Nazorat ishi savollari
1. Avtomobil va traktor elektr jihozlarining rivojlanish bosqichlari.
2. Avtomobil va traktorlarni samarali ishlatishda elektr jihozlarining tut-gan
0‘rni.

3. Elektr jihozlariga qo‘yiladigan Davlat standarti talablari.
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funk-

4. Avtomobil va traktor elektr jihozlarining umumiy sxemasi va aloxida

sional tizimlarning vazifalari

37.  Elektr ta’minot tizimining tarkibiy sxemasi

38.  Generatorlarning turlari va ularning qiyosiy taxlili

39. Of‘zgaruvchan tok generatorining tuzilishi va ishlash prinsipi
40. Kontaktsiz o‘zgaruvchan tok generatorlari.

9.Generatorning elektr tavsifnomalari

10.Generator kuchlanishini rostlashning asosiy tamoili

11.Rele-rostlagich turlari. Elektromagnit kuchlanish rostlagichi.
12.Elektromagnit kuchlanish rostlagichlarining asosiy tenglamasi.
13.Elektromagnitli kuchlanish rostlagichlarining tavsifnomasini yaxshilash

14.Yarim o‘tkazgichli asboblar haqida qisqacha ma’lumot

15.Kontakt-tranzistorli rostlagichlar

16.Kontaktsiz-tranzistorli rostlagichlar

17.Integral rostlagichlar

18. Akkumulyatorlar batareyasining asosiy ko‘rsatkichlari

19.Sig‘im va unga ta’sir qiluvchi omillar

20.Akkumulyatorning razryad va zaryad tavsifnomalari
21.Akkumulyatorning volt-amper tavsifnomasi

22.Generator va akkumulyatorning birgalikda ishlagandagi tavsifnomasi
23.Akkumulyatorlar batareyasining asosiy nosozliklari

24.Akkumulyatorlar batareyasining zaryad qilish usullari

26.UzDEUavto avtomobillariga o‘rnatilgan akkumulyatorlarni ishlatishning

o‘ziga

xo0s tomonlari
27.Ishga tushirish tizimining tarkibiy sxemasi

28.Dvigatelni ishga tushirish sharoitlari
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29.Starterlarning tuzilishi va ishlash prinsipi

30.Ragamli va mikroprosessorli o‘t oldirish tizimlari.

31.0°t oldirish shamlarining vazifasi va dvigatelda ishlash sharoitlari
32.0°t oldirish shamlarining tuzilishi

33.0°t oldirish shamlarining issiqlik tavsifnomasi va belgilanishi

34.UzDEUavto vatomobillariga o‘rnatilgan shamlarning o‘ziga xos
tomonlari

35.Kontaktli o‘t oldirish tizimidagi ishchi jarayon

36.0°t oldirish tizimining elektr tavsifnomalari va ularni yaxshilash usullari
37.0°t oldirishni ilgarilatish burchagini rostlash usullari

38.Kontaktli o‘t oldirish tizimining kamchiliklar

39.amonaviy benzinli dvigatellarning o‘t oldirish tizimiga qo‘yiladigan
talablar.

40.Kontakt-tranzistorli o‘t oldirish tizimi
41.Kontaktsiz-tranzistorli (to‘la elektron) o‘t oldirish tizimi
42.UzDEUavto avtomobillarining o‘t oldirish tizimlari

43 Nazorat-o‘lchov asboblari haqida umumiy ma’lumotlar va ularga
qo‘yiladigan

talablar.
44 . yemperatura o‘lchash asboblari
45.Bosim va siyraklanganlikni o‘lchash asboblari

46.Temperatura va bosimning avariya qiymati haqidagi darak beruvchi
asboblar

47.Y onilg‘1 sathini o‘Ichash asboblari
48.Akkumulyatorning zaryad rejimini nazorat qiluvchi asboblar
49.Avtomobil va traktor harakat tezligi va dvigatel valining aylanish chasto-

tasini nazorat qiluvchi asboblar
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50.0°Ichov-nazorat asboblarning rivojlanish istigbollari
51.Yordamchi elektr jihozlar
52 Yo‘Ini yoritishning mavjud tizimlari, ularning texnik tavsifnomasi.

53.Yoritish tizimlarida yorug‘lik tagsimlanishining asosiy prinsiplari va

turlari.
54.Bosh yoritish faralar
55.Tumanga karshi faralar.
56.Avtomobil lampalari.
57.Yorug‘li darak beruvchi asboblar
58.Benzinli dvigatellarda yonilg‘i uzatilishini elektron boshgarish tizimi
59.Majburiy salt ishlash ekonamayzerini elektron boshkarish
60.Elektron antiblokirovka tizimi.

Mustaqil ish mavzulari

1.Avtomobillarning elektr-ta’minoti tizimi yangiliklari, ularning nosozligining
avtomobilning ishlashiga ta’sirlari

2. Dvigatellarni ishga tushirish tizimi yangiliklari va ishlash sharoitlariga ta’siri.

3. Nazorat o‘lchov asboblari: temperatura va bosimni o‘lchash asboblaridagi

yangiliklar
4. Ichki yonish dvigatellarini ishga tushirish tizimidagi yangiliklar

5. Nazorat-o‘lchov va yoritish darakchilari yangiliklari

Asosiy va qo‘shimcha adabiyotlar:

a) Asosiy adabiyotlar.

1. Mahmudov G‘.N. Transport vositalarining elektr va elektron jixozlari.

Toshkent, Nosir, 2011

2.Mahmudov G‘.N. Avtomobillarni elektr va elektron jihozlari. Darslik.
Toshkent, Istiglol, 2000y.

3.Yutt V.YE. "Elektrooborudovaniye avtomobiley",Moskva,Transport,
2000.
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4.Akimov S.V., Chijkov Y.P. Elektrooborudovaniye avtomobiley, Moskva,
Za rulem, 2000g.

5.Timofeyev Y.L., Timofeyev G.L., Ilin N.M. Elektrooborudovaniye
avtomobiley.

Ustraneniye 1 preduprejdeniye neispravnostey. Moskva, Transport,
2000g.

b) Qo ‘shimcha adabiyotiar.
1.Bannikov S.P. "Elektrooborudovaniye avtomobiley".M.Transport,1977.
2.Galkin Y.M. "Elektrooborudovaniye avtomobiley i traktorov". M.
Mashinostroyeniye.1968.
v) Laboratoriya ishlari bo ‘yicha:
1. Timofeyev Y.L., Timofeyev G.L. "Laboratorniy praktikum po elektro-
oborudovaniyu avtomobiley". M.Transport, 1988.
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3.. Akimov S.V. Chijkov Y.P. Elektrooborudovaniye avtomobiley, Moskva,
«Za rulyom» , 2001 g.

4..Siga X., Midzutani S. Vvedeniye v avtomobilnuyu elekironiku. Perevod s
yaponskogo,

Moskva,»Mir» 1989¢g.
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Toirov Ilxom - Qarshi muhandislik iqtisodiyot instituti (QarMII) ning dotsenti
1957 yilda Qashqadaryo viloyati G‘uzor tumanida tug‘ilgan.
1980 yilda Toshkent irrigasiya va qishloq xofjaligini mexanizat-
siyalash  injenerlari institutining (TIQXMII) "Qishlog xo‘jaligini
mexanizasiyalash" fakultetini tugatgan. 1990 yilda nomzodlik
dissertasiyasini himoya qilgan, texnika fanlari nomzodi mutaxassisligi bo‘yicha
2 ta monografiya, 7 ta patent va 100 dan ortiq ilmiy maqolalar, uslubiy
ko‘rsatmalar, ilmiy ommabop va boshqa risolalarning muallifi hammuallifidir.
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