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KIRISH

Respublikamizda ta’lim tizimini takomillashtirish orgali har tomonlama etuk,
barkamol, mustaqil fikrlashga qodir, irodali, fidoiy va tashabbuskor kadrlarni
tayyorlashga katta e'tibor berilmogda. Bu borada ta'lim turlariga yangi qoidalar
hayotga joriy etildi. Kadrlar tayyorlash va uzluksiz ta'lim tizimini isloh gilishning
huqugiy — me yoriy asosi yaratildi.

Ammo tezkor rivojlanayotgan dunyoda gonunlar rivojlantirilishi, yangilanishi
va zamon talabiga javob berishini ta'minlanishi lozim. Shuning uchun 1997
yilning avgustida «Ta'lim to’g'risida»gi Qonun va «Kadrlar tayyorlash milliy
dasturi» gabul gilindi. Bu qonunlar mazmuni, mohiyati bilan tanishgan dunyoning
etuk ziyolilari uni “O’zbek modeli” deb atadilar. YAngi qonunlarning asosiy
maqgsadi eski tuzum sargitlaridan halos bo’lish, to’plangan tajribalarning ijobiy
tomonlarini saglab qolish va yangi ta'lim tizimiga o’tishdan iboratdir.

«Ta'lim to’g'risidangi Qonun va «Kadrlar tayyorlash milliy dasturi»
talablari asosida ta'lim oluvchilarni ma'naviy etuk va jahon andozalari talablariga

javob bera oladigan, mustaqil bilim olish, o’rganish va ijodiy ishlash qobiliyatiga
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ega, kelajakda kasbiy va hayotiy muammolarni mustaqil hal giladigan yuksak
ma'naviyatli shaxs qilib tayyorlash oliy ta'lim tizimining asosiy vazifalaridan
hisoblanadi.

Prezidentimiz Islom Abdug aniyevich Karimovning «Yuksak ma'naviyat
engilmas kuch» asarida «... har qaysi ota-ona, ustoz va murabbiy har bir bola
timsolida avvalo shaxsni ko’rishi zarur. Ana shu oddiy talabdan kelib chiggqan
holda, farzandlarimizni mustaqil va keng fikrlash qobiliyatiga ega bo’lgan, ongli
yashaydigan komil insonlar etib voyaga etkazish — ta'lim-tarbiya sohasining asosiy

magqsadi va vazifasi bo’lishi lozim» deyiladi.

Hozirgi zamon vyangi innovatsion texnologiyalar, ta'lim-tarbiyaning
samaradorligi, ta’lim jarayonini demokratlashtirish, interfaol metodlar yordamida
o’qitish, ta'lim jarayoniga tizimli yondoshish masalalari kiradi. Bunday ulkan
vazifalarni amalga oshirishda o’qitish amaliyotida zamonaiy va jahonning eng

ilg or texnologiyalarini qo’llashni davr taqozo gilmoqda.

Davlatimizning pedagogik kadrlar tayyorlash siyosatining muhim

jihatlaridan biri bu vyangi tipdagi zamon talablariga javob bera oluvchi



o’qituvchilarning  kasbiy tayyorgarligi, ularning akmeologik, kreativlik

xususiyalarini shakllantirish masalalari dolzarb muammolardan bo’lib turibdi.

Mavzuning dolzarbligi. ljodkor shaxsning muhim qobiliyatlaridan biri
uning fazoviy tasavvur gila olishidir. Fazoviy tasavvur inson intelektining tarkibiy
gismlaridan biri bo’lib, uning yuqori darajada shakllanganligi bo’lajak mutaxasis
ganday faoliyat turi bilan shug ullanmasin, albatta muvaffaqiyatli bajrilishini
ta'minlaydi. Jumladan konstruktor, dizayner, arxitektor, amaliy san at ustalari kabi
ko’plab soha vakillarining kasbiy vazifilarini bajarishda fazoviy tasavvurning

yugori darajada shakllanganligi muhim ahamiyatga ega.

Bozor iqtisodiyoti sharoitida har ganday ishga ijodiy yondashadigan,
nostandart echimlar topa oladigan injener, loyihachi, dizayner va
umummuhandislik mutaxasislarni tayyorlash grafik fanlarning, xususan chizma
geometriya fanining roli juda kattadir, chunki undagi pozitsion va grafik
masalalarni echish jarayonida talabalarda nafaqgat grafik tayyorgarltk o’sadi, balki
loyihalashda va kashfiyotchilik ishlarida tekis egri chiziglarni almashtirish usuli
bilan yangi loyihalarni amalga oshirib igtisodiyotimizga salmoqli hissa qo’shishga

erishiladi.



Hozirgi zamon sharoitida o’qitish jarayonini shaxsning ijodiy folligini
shakllantirishga garatish dolzarb masalaga aylanib bormoqda.

Chizma geometriyada qo’llanadigan tekis egri chiziglarni mosliklar asosida
almashtirish usullar bilan tekis egri chiziglarni tekislikda ma'lum qonun-qoidalar
asosida tasvirlab, yangi egriliklar hosil qilinadi. Bu egriliklar orqali tekis shaklni
tasavvur qilish va analitikasini aniglash mumkin. Tekis egri chiziglar fan va
texnikada keng qo’llaniladi.

Turli soha injenerlari va arxitektorlari o’z ijodiy fikrlarini chizmalar
yordamida bayon etadilar.

Mashinalar, mashina detallari, asboblar va boshga buyumlar chizmalar
bo’yicha yasaladi hamda ishlab chikariladi. SHakllar to’g'risida qanday
ma’lumotga ega bo’lsak, ularning chizmasi ham xuddi shunday ma’lumotlarni bera
oladi.

Shakllarning barcha geometrik xossalarini ularning chizmalaridan olingan
ma’lumotlardan ham aniglash mumkin.

Shunday qilib, muhandislik grafikasi fanlari darslarida talabalarga tekis egri
chiziglarni mosliklar asosida almashtirish usulini  shakllantiruvchi samarali

metodik tavsiyalar ishlab chigish — grafika fanlarini o’qitish jarayonidagi dolzarb



muammolardan biridir.
Muammoning o’rganilganlik darajasi.

Tekis va fazoviy egri chiziglardan texnika va turmushda bevosita amaliy
foydalaniladi. «Chizma geometriya» va «Chizmachilik» fanlari darslarda tekis
egri chiziglarning yasalishi geometrik nuqtai nazardan fazoviy egri chizigga
nisbatan kengroq o’rganiladi. Biroq ularning amaliy ahamiyati kam yoritiladi.
Bu tekis egri chiziglarni mosliklar asosida almashtirish usuli bilan hosil bo’lishi
to’g'risida adabiyotlarda gisga umumiy ma’lumotlar ko’rsatilgan. Bu
almashtirish usullari asosan konus kesimlari natijasida hosil bo’lgan egriliklarda
misol qilib berilgan. Chunki bu egri chiziglarni hosil bo’lishi va amaliyotda keng
qo’llanilishini o’rganish bo’lajak muhandislar, pedagog va magistrlar uchun
alohida ahamiyatga ega. Tekis va fazoviy egri chiziglar to’g'risida bir gator
olimlar ish olib borganlar, egri chiziglarni fagatgina grafik usulda emas balki
analitik usulda ham ishlab chiqib fan va texnikada samarali qo’llailib kelmoqda.

Masalan, R. Xorunov «Chizma geometriya kursi» Toshkent «O’qituvchi» 1997
y. darsligining egri chiziglar bo’limida boshlang ich nazriy ma lumotlar keltirilgan.
Bubennikov A.V., Gromov M.YA., «Nachertatelnaya geometriyay Moskva

«Visshaya shkola» 1965 g. darsligida konxoida almashtirish, inversion almashtirish,



konform almashtirishlar to’g'risida geometrik yasalishi hagida gisgacha ma’lumot
berib o’tilgan. A.A. Savelov «PLOSKIE KRIVBIE» Moskva 1960 g. kitobi tekis
egri chiziglar to’g'risida entsiklopedik xarakterga ega bo’lib, unda tekis egri
chiziglarning ikkinchi, uchinchi, to’rtinchi tartibli egri chiziglarning yasalishining
konkret nazariy, algebraik transtsendent ko’rinishlari keltirilgan.
A.l.Markushevich «Zamechatelnsie krivere» Moskva 1978 g. konus kesimlarini
ajoyib tarzda hosil qilish va juda ko’plab gizigarli ma’lumotlar keltirilgan.
V.T.Bazilev, K..Dunichev, V.P.lvanitskaya «GEOMETRIYA I» Moskva
«PROSVESHENIE» 1974 g. Invesiya uning analitikasi va xossalari berilgan.
N.N.Krilovaning umumiy tahriri ostida chigarilgan «Nachertatelnaya geometriya
darsligida egri chiziglarning proektsiyasi, algebraik egri chiziglarni proektsiyalash,
vint chiziglari hagida ma'lumotlar keltirilgan. R.K.Otajonov «Geometrik yasash
metodlari» «O’QITUVCHI» nashriyoti Toshkent 1965 y. geometrik almashtirish
metodlari, iversiyaning ta'rifi turlari, xossalari geometrik va analitik ko’rinishlari
tasvirlangan. Murodov SH.K., va boshqgalar., «Chizma geometriya kursi» Toshkent
«O’QITUVCHI» 1988 y. da, tekis egri chiziglar va ularga urinma va normallar
o’tkazish, egri chizigni egriligi, fazoviy egri chiziglar va ularga urinma hamda

normallar o’tkazish to’g'risida nazariy tushunchalar berilgan. «Yosh matematik



gomusiy lugati» Toshkent 1992 y. konus kesimlari, konxoida, kardioida va boshqa

egri chiziglar to’grisida gizigarli ma lumotlar keltirilgan.

Tadqgigot magsadi.

IiImiy tadqgigot ishida tekis egri chiziglarni turli xil mosliklar asosida
almashtirish usullari bilan geometrik yasashlishidan yangi egriliklarni hosil qgilish,
ulardan turli sohalarda loyhalash ishlarida samarali foydalanish imkoniyatlarini
ishlab chiqish, talabalarga tekis egri chiziglarni mosliklar asosida almashtirish
usullarini o’rgatish, tasuvvurini rivojlantirish tekis egri chiziglar klassifikatsiyasini

biroz takomillashtirishni magsad qgilib qo’yilgan.
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Tadqgiqot vazifalari:

Mavzuga oid ilmiy-uslubiy manbalarni o’rganish, tahlil gilish, umumlashtirish
asosida «Chizma geometriyay», fanini o’qitish jarayonida talabalarga egri chiziglar
mavzusini o’qitishda dasturlar va undagi mavzular mazmunini takomillashtirish.

1. Tekis egri chiziglarni mosliklar asosida almashtirish usullari

to’g risidagi ma lumotlarni o’rganish.

2. Tekis egri chiziglarni mosliklar asosida almashtirish usullarining

amaliy ahamiyatini aniq misollarda ajratib ko’rsatish.

3. OO’YUlarida tekis egri chiziglarni mosliklar asosida almashtirish

usullarini o’qitilishi va metodik jihatdan tartibga solish.

Tadgigot metodlari:

-DTS, o’quv rejasi va fan dasturlarini o’rganish;

-llmiy manbaalarni o’rganish, tahlil gilish, umumlashtirish, kuzatish, anketa,
savol-javob, suhbat, grafik ishlar bajarish, tekis egri chiziglardan fodalanib sirtlar

yasash, pedagogik eksperiment.
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Tadqiqot predmeti: «Chizma geometriya» fanini o’qitishda egri chiziglarni
mosliklar asosida almashtirish usullarini yasalishi texnologiyalarini o’qgitishning
mazmuni shakli va vositalari.

Tadgiqot ob’ekti: talabalarning tekis egri chiziglarni mosliklar asosida

almashtirish usullarini o’qitish misolida shakllantirish jarayoni.

Tadqiqgotning ilmiy yangiligi: Tekis egri chiziglarni mosliklar asosida
almashtirish usullarini ketma-ketlikda jadval shaklida keltirilib, almashtirish
usullarini bazaviy egriliklar konus kesimlari va tutashmalardan, turli egriliklardan
va har xil almashtirish usuliga mos keluvchi tekis geometrik shakllardan ham
foydalanib yangidan-yangi egriliklarni hosil gilish. Metodik qo’llanma ishlab

chigish.
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Tadqgiqotning ilmiy farazi

Agar OO’YUlarida talabalarni egri chiziglarni oddiydan murakkabga,
yasalishidan qo’llanilishigacha to’la tasvvur hosil tamoyili asosida ishchi dastur
ishlab chiqilib, o’qitilsa ularning bu mavzuni o’zlashtirishi oson va qulay kechadi
degan ilmiy farazni o’z oldimizga qo’yib ish boshladik.

Birinchi bosgich — 2008-2009 vyillar: o’rganilayotgan muammoga ta llugli
ilmiy-nazariy manbalar o’rganildi hamda tadgigotning taxminiy farazi aniglandi.
Muammoni echimiga oid asosiy yondashuvlar taklif etildi va eksperimentning
aniglovchi bosqgichi o’tkazildi.

Ikkinchi bosgich — 2009-2010 yillarda olib borildi: tekis egri chiziglarni
mosliklar asosida almashtirish usullarini grafik tarzda yasashga oid ma lumotlar
jamlandi, amaliy ahamiyatga oid namunalar aniglab chiqildi va tahlil gilindi. Tekis
egri chiziglarni oliy ta'lim o’qitishni tashkil gilish uchun dastur ishlab chigildi va
o’quv jarayoniga sinab ko’rildi. O’tkazilgan faoliyat yuzasidan eksperiment
amalga oshirildi, umumlashtiruvchi-nazorat sinov o’tkazildi, o’tkazilgan tadgigot
natijalari tahlil gilindi va xulosalar chiqarildi.

Tadqgiqotning nazariy ahamiyati: tekis egri chiziglarni geometrik

yasashning ilmiy va amaliy jarayoni talgin etildi, o’quv jarayonidagi o’rni ko’rsatib
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berildi. Taklif etilgan geometrik almatirishlarni yasashlar  va dasturlardan
foydalanib talabalarga tekis egri chiziglarni mosliklar asosida almashtirish
usullariga oid bilim ko’ nikmalarni samaradorligiga erishish mumkinligi aniglandi.

Tadqgigotning amaliy ahamiyati: tekis egri chiziglarni mosliklar asosida
almashtirish usullarini grafik tarzda yasash konstruktorlar, arxitektorlar, xalq
amaliy bezak san"ati ustalari, restavratorlar, dizaynerlar va boshga soha vakillari
amaliy foydalanishlari mumkin. Shuningdek oliy ta’lim muassasalaridagi o’quv
jarayonida pedagoglar o’z talabalariga tekis egri chiziglarni mosliklar asosida
almashtirish usullarini shakllantirishga erishishlari mumkin.

liImiy tadgiqot ishmizda bajarilgan tekis egri chiziglarni mosliklar asosida
almashtirish usullaridan loyiha ishlarini rivojlantirishga, tekis egri chiziglardan
amaliy foydalanishni takomillashtirishga va talabalarni chizma geometriya fanini
o’zlashtirishgda grafik topshiriglarni bajarishda ijodiy yondashish va yangicha
echim topish usullarini izlashga undaydi.

Tadgigot xulosalarining ishonchliligi va asosliligi: ilmiy tadgigot ishini
OO’YU o’qitish jarayoniga tadbig qilib, ulardan olingan natijalarning tahlili

asosida ilmiy farazimizning hagqgoniyligi isbotlandi.
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Tadggogtning muhokamasi va ommalashtirilishi: Dissertatsiya Nizomiy
nomidagi Toshkent davlat pedagogika universiteti «Chizma geometriya,
chizmachilik va uni o’qitish metodikasi» kafedrasi majlisida muhokama gilingan.

TDTU da TDPUda va Bux OO va ESTI ilmiy amaliy anjumanlarida ilmiy
magolalarimiz chop etildi.

IiImiy tadgiqot ish kirish, ikkita bob, xulosa va foydalanilgan adabiyotlar

ro’yxatilaridan iborat.

11 BOB. Egri chiziglar hagida umumiy ma’lumot.

1.1. Tekis va fazoviy egri chiziglar to’g risida umumiy ma’lumot.

Ma’lumki egri chiziglarning geometrik va mexanik xossalari har xil mashina
mexanizmlarida, mashina detallari va ichki gismlarida, qurilish konstruksiyalarida,
optika, arxitektura, tasviriy va amaliy san atda, geometrik yasashlar nazariyasi va
amaliyotida chizmachilikda chizmalar tuzishda va hokazo sohalarda keng
qo’llaniladi. Shuning uchun egri chiziglarni har tomonlama o’rganish o’quvchini
geometrik fikrlashini rivojlantiradi.

Har gandan egri chizigni harakatlanuvchi biror nugtaning izi deb garash

mumkin. Egri chizigning hamma nugtasi bitta tekislik ustida yotgan bo’lsa, bunday
15



egri chiziq tekis egri chizig deyiladi (1.1.1-rasm). Agar egri chizigning nuqtalari
bitta tekislik ustida yotmasa bunday egri chiziq fazoviy egri chiziq deyiladi (1.1.2-

rasm).

z — | /5
B D P
C < A

1.1.1-pacm.

1.1.2-pacm

Egri chiziglar tekis va fazoviy bo’lishidan gat’i nazar, ular yana gonuniy va
nogonuniy (ixtiyorsiz), ravon va ravonmas, yopiq va ochiq bo’ladi. Qonuniy egri
chiziglar ma’lum matematika gonunlari asosida hosil bo’ladi. SHuning uchun
bunday egri chiziglarni chizib ko’rsatish bilan birga ularning tenglamalarini ham
berish mumkin. Ma’lum bir goidalarga bo’sunmasdan chiziladigan egri chiziglar
taxminan chiziladi va ularning tenglamalarini berib bo’lmaydi.

Egri chiziglarni tsirkul, shuningdek, lekalo yordamida chizish mumkin.
TSirkul yordamida chiziladigan egri chiziglarga aylanalar, ovallar, o’ramalar va
hokazolar kiradi. Lekalo yordamida chiziladigan egri chiziglarga esa ellips,

parabola, epitsikloida va shu kabilarni chizish mumkin.
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Egri chiziklarning grafik ko’rinishda berilishining turli xil usullari mavjud.
Tekis egri chizigning har bir nugtasidan unga bitta urinma va bitta normal utkazish
mumkin. 1.1.3-rasmda berilgan ¢ tekis egri chizig'iga uning biror A nuktasida
urinma va normal o’tkazish ko’rsatilgan. Buning uchun A nugta orgali egri
chizigni kesuvchi AE va AF to’g'ri chiziglarni o’tkazamiz. E nuqgtani A nuqtaga
egri chizig bo’ylab yaginlashtira boshlaymiz. Natijada, AE kesuvchi A nuqgta atrofida
burila boshlaydi. E nukta A nugta bilan ustma-ust tushganda AE kesuvchi t;
urinmani hosil giladi. Uni € egri chizigning berilgan nugtasida o’tkazilgan yarim
urinma deyiladi. F nugtani ham egri chiziq ustida harakatlantirib A nugta bilan
ustma-ust tushiramiz. AF kesuvchi t, yarim urinmani hosil giladi. garama-garshi
yo’nalgan t; va t, yarim urinmalar hosil gilgan to’g'ri chiziq egri chizigga berilgan
nugtada o’tkazilgan urinma deyiladi. SHunday nugtalardan tashkil topgan egri

chiziqg ravon egri chiziq deyiladi.

Egri chizikning A nugtadagi t urinmaga o’tkazilgan perpendikulyar n to’g'ri
chizig uning normali deb ataladi. Ba'zan yarim urinmalar o’zaro ustma-ust
tushmasdan o’zaro kesishishi mumkin. Bunday nuktalar sinish nuqtasi deyiladi
(1.1.4-rasm). Amaliyotda egri chiziklarga urinma va normal utkazish masalalari

ko’p uchraydi.
17



1.1.3-rasm 1.1.4-rasm

Tekis egri chiziq nuqgtalarining klassifikatsiyasi.

Tekis egri chiziglar monotonli ulama (tizma) chiziglarga bo’linadi. Monotonli egri
chizigning gator nuqgtalarida egrilik radiusi uzluksiz o’sib yoki kamayib boradi.
Monotonli egri chizig yoylaridan tashkil topgan chiziq ulama yoki tizma chiziq
deyiladi. Bu yoylarning ulanish nugtalari ulama chiziglarning uchlari, ulanuvchi
yoylarning o’zi esa ulama chizigning tomonlari deb ataladi. YOylarning ulanish
xarakteriga garab, ulama chizigning uchlari oddiy va maxsus nugtalar bo’lishi
mumkin. Egri chizigning oddiy nuqtasida yarim urinmalar garama-garshi
yo’nalishda bo’lib, bitta to’g'ri chiziq ustida yotadi va egrilik markazlari ustma-ust

tushadi (1.1.5-rasm). Egri chiziglarning maxsus nuqtalari quyidagilardan iborat:

1) qo’sh nugta (1.1.6-rasm). YArim urinmalar garama-garshi yo’nalishga ega,

normallar ustma-ust tushadi, lekin egrilik markazlari har xil joylashadi;
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2) eqilib o’tish nugtasi (1.1.7-rasm). YArim urinmalar ham, normallar ham
garama-garshi yo’nalishda bo’ladi;

3) bir turdagi gatish nugtasi (1.1.8-rasm). YArim urinmalari ustma-ust tushadi
va bir xil yo’nalishda bo’ladi, normallar garama-garshi yo’nalishda bo’lib,
bir chiziq ustida yotadi;

4) ikkinchi turdagi qaytish nuqgtasi (1.1.9-rasm). YArim urinmalar va
normallar juft-juft bo’lib bir xil yo’nalishga ega bo’ladi;

5) sinish nuqgtasi (1.1.4-rasm). YArim urinmalar va normallar har xil
yo’nalishda bo’ladi;

6) tugun nugta (1.1.10-rasm). Tugun nugtada egri chiziq o’zini-o’zi bir va bir

necha marta kesib o’tadi.

E ot

o)

1.1.6-pacm.
1.1.5-pacm
A
n,
f, A )
o —-—
K f,
{

n, 9

1.1.7-pacm.



n, n,
—
1 1.8-pacm
1.2.
ot,
[
n.z=n,
*
A
1.1.8-pacM
Ikkinchi tartibli egri

1.1.10-pacm.

chiziglarning umumiy xossalari va yasalishi.

Insoniyatning ratilish davridan boshlab otilgan tosh traektoriyasi, suvning
to’lginsimon oqishi, yorug'lik nuridagi turli ranglar chegaralari, o’simlik
bagrglarining shakllari, daryo va dengiz qirg oglari gadimdan insonlarni o’ziga

jalb qilib, ularda turli chiziglar to’g risidagi fikrlar paydo bo’lgan.
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Qadmigi grek olimlarining ulug™ ishlaridan konus kesimlari hagidagi
elementar nazariyani yaratganliklaridir. Bu egriliklarni hosil bo’lishini, ular kokus
kesimlarini aylanma konusni tekislik bilan kesishishi natijasida hosil bo’lgan dab
hisoblaganlar. Platonning shogirdi Menexm (er. Av.IV a.), shuningdek, Aristem
(er. av.lV a.), Evklid (er. av.lll a.), Apollon Pegskiy (250-190 y.) larning konus

kesimlari hosil bo’lishi hagida asarlari mavjud.

Menexmning konus kesimlarini hosil bo’lish nazariyasi quyidagilardan
iborat: kesuvchi tekislik konus yasovchisiga perpendikulyar bo ’lib, konus uchidagi
burchagi o tkir bo’lsa, kesimda ellips, to’g’ri bo’lsa keismda parabola, o’tmas
bo’Isa kesimda giperbola hosil bo 'ladi. Hozirgi davrda esa kesuvchi tekislik
konusni barcha yasovchilarini kesib, uning o’qi bilan

90° man dapkiy Gypyak XOCHI KMIICA SIUINIC, KOHYCHH - 5

OuTa sicoBUYHMCHTa Mmapajen Oyica kecumaa napadora,

WKKUTA SCOBUMCHTA Tapajuien Oynca KecuMmaa /»

runepOoa xocun 0ynanu 1ed Kapanaau.

1.2.1-pacm.

Bynpaii un3zukmnap TYFpu 4M3MK OWJIaH 3HT KYMU MKKU HYKTaJla KECHUIIAJIH.

WkkyuHYM  TapTUONM  3rpd  YM3UKJIAp Ba  YJIApHUHT  XYCyCHUSTIapHiaH
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MAaIIMHACO3TMKAa, OMHOKOPIUKIA, YMYMaH MYXaHAMCIUK aMaluETUHUHT Oapua

TapMoKyapuna keHr Qormananmwragu. Iy Ooucman xam 2-TapTuOmm Srpu

YU3UKJIapU MyKaMMall ypraHuwirad. ¥Yjiapra aiiaHa, 3JUIMIIC, mapadoa, Tumnepoosa

Ba YJApHUHT XYCyCUH XoJIIapu Kupajau. by arpu ynM3uKiIapHUHT TEHrjamanapu Ba

YJIapHUHT ITaKJIJIapruHHU AHUKJIOBYH napamMeTpijapu AHAJIMTHUK

recomMeTpusaa TS'/JII/IK S’pr‘aHI/IJIaI[I/I. I'II/I’\?;MEl‘II/IJII/II(I[a Ba YH3Ma TI'COMCTpHALAA 35Ca

yJIapHU sicalll Ba XOCUJI OVIIHII yCyJutapu YpraHuiaiam.

Konyc kecumuiiapu:

Konyc xecummnapu — noupaBuil KOHYCHU (TYFPUPOFU KOHYC CUPTHH) YHHHT

YUHUJIaH YTMalauraH TEKHUCIMK OWIaH KecraHia XOocusl OynaauraH srpu

YU3UKUIIAP.

bynna xocun Oymamuran derapananaguran Qurypamap (1.2.1-pacm)

JIIMIICIAp, YerapajlaHMaraHu 3ca (arap KeCyBUM TEKUCIMK KOHYCHUHI MKaja

najylaCMHU XaM Kecca) rumnepOosianap Ba napaboianap (arap KeCyBUM TEKHUCIUK

KOHYCHHUHT OMTa MaJUTAaCHHM Kecca) Xocus 0ymaau. UyHTak hoHApUHM TEKHC r03ara

Typiu Xui1 Oypak OCTHAa MYHANTHUPUO, KOHYC KECUMJIAPUHHUHI Oapya TypliapuHu

OCOHTMHA XOCWJI KWIMII MyMKuH. Tyrpu OyHaa runepOonaHuHT Qakar Oura

TApMOFHU M0 OY1aau. YHUHT UKKUHYA TAPMOFHHU XaM KYPHII yUyH (JOHAPHUHT



yxuau 180° ra 6ypum so3um. Typiu KOHYyC KeCUMIAPUHHU XOCHII KWJIULIITHUHT OUp
XWI yCynu Oy 3rpH YM3HMKJIAPHU TACBUPJIOBYM TEHIJIAMATAPHUHT YXIIATATHHU

TaBMHHHaﬁI[H. KCCYB‘{H TCKUCIIMKIA KOOpAWHATallap CHCTCMACHMHH KOHYC

KECUMUHUHT TEHIJIaMacHu y2 =2pX+ AX® KYPHUHUIINHKY OJaJUraH KWIHO
TaHJIall MyMKUH, OyH7a P Ba A y3rapmac connap. A=0 na p#0 6ynca, Oy TeHriama
napabonanu, A<O0 pga osmmuncau, A>0 runepbosianu anukiIaigu. Konyc
KECUMJIAPUHUHT KEITUPUIITaH TEHIJIaMaJIark XOCCaCH KaJIMMIU FOHOH OJIMMIIapUTa
XaM MabJiyM 314, Anosuionuit [leprckuit (3. a. Il a.) ra KOHYC KECUMIIApUHUHT Xap
XU Typapura OU3HMHI KyHJIaprada CakjaHuO KOJraH HOMJIApHU OepuIl Y4yH
XYJUIU 11y X0cca acoc OViraH: IOHOHYA «Tapadoliay CY3U «THpPALI»HHU OUIIUpaau
(UyHKM FOHOHJAp TEOMETPUSHUHT [03acu y® ra TeHr TYFpU TYPTOypUYaKHU
OepuiraH 2P acociad yHTa TEHTJONI TYFpU TYpPTOypuYakKa aJMAIITHPHIN amalld
OepuiiraH acocra «Tupamnn 1e0 atanap 3/1), «IJUIMIC» CY3U «KaMu OujIaH» JIeTaHu
(s7pHM KaMu OWJIaH THUpAIll), «TUMEepOosay CY3u «OPTHFU OuiaH» (SIbHU OPTHFU
OwsiaH TUpAI)HU OUJIIUPAIH.

Konyc kecumiaapuHUHT KyTOWH KOOpJIWHATAJIapUIard TEHTJIaMallaph XaM

Kyna yxmiam. Arap 3rpy YM3UKHUHT (POKYCH KyTO Y4yH, STpY YU3UKHUHT (QOKYCH
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OpKalii YTyBYHM YKU KyTO VKM ydyH KaOyn KWiIWHCA, y XoJja ymoy (hopmynaHu

XOCHJI KNJIaMM3:

r = P .
1—&ccosqe

By dopmyna 0 < &0 <1 6ynca, smmmmncaunr (¢ = 0 1a aifiTaHAHWAT) TEHITAMacH
Ooynanu, €= 1 ga sca runepOOIaHU TaCBUPJIAWIU. € COHU KOHYC KECHUMIIAPUHUHT
AKCIICHTPUCUTETH, P 23ca ¢dokan mnapameTpu aAevmnanu. Kagumru oOHOH
MareMaTtukiaapu (akaT KOHYCHUHI OUPOp SCOBUMCHUIA MEPICHAUKYJISIP KECUMHHU
Kapamiral, TypJId XWJl OSTPpU YHU3UKIAPHU 3Ca KOHYC SICOBUMJIAPU Opacujaru
OypyakHM Yy3raptupuill OusiaH Xocua Kuiuirad. JKymiianaH, ynap aijiaHajgaH
OolllKa Xap KaHJal KOHYC KeCMMU YYyH YHUHT TEKUCIMKAQAW KyHujaru xoccara
ara TYFPU YU3UKHUHT MaBXY/UIMTUHU TOMHINTaH: KOHYC KECMMHU HYyKTaJlapHJiaH
doxycuraya Oynan macoaHMHT 11y TYFPU YU3MKKa OYnran macodara HucOaraH
YIIa KOHYyC KECUMHHHMHI 3KcUeHTpucurerura TeHr (l-kansan). bynmail Ty¥pu
YU3WK KOHYC KECUMUHUHT JUpeKTpucacu aed artanrad. borkaya aitranma, KOHYC

KECUMUHUHI UXTHEpUl M HyKTacu yuyH d, :d,HucOataH y3rapmac 6ymamu. by

HUCOATHUHT KUHAMATH & KOHYC KECMMHUHHUHI 3KCHIEHTpUCHTETH Aehmnanu. di - M
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HYKTaJlaH KOHYC KeCUMUHHUHT (pokycu F rada 02 sca gupekrpucacu | raua 6ynran

Macoda

Konyc kecumnapura MareMaTUKJIApHUHT OyHYAIMK KU3UKUO KOJMIILIApUra
cabab, arap KecyBUM TeKUCTUKIAru uxtuépuil J[lekapt KoopauHaTazap
crcTeMacyuia KOHyC KECUMUHUHT TEHTJIamacu &3uiica, y Xosijaa Oy TeHrliama XxaMMa

BAKT UKKWHYYU TapTUOIU anreOparK TeHraMa, SbHU
ax’ +bxy +cy® +dx+ey+ f =0
KYpUHUIIKIA OYaau.

Tabpud. WkkuHum napakanu TeHramMa OwiadH uQojamaHyBYd drpH
YU3UKJIAP UKKUHYU TapTUOJM STPU YM3UKJIAp JAeimnanu. byHmail yusukiap Tyrpu
YU3UK OWJIaH SHI KYNMM WKKW HyKTaaa kecumand. WKkuHUYM TapTUOIU SrpH
YM3WKJIAp Ba YIAPHUHT XYCYCHUATIApHJIAaH MAaIIMHACO3JIMKAA, ApPXUTEKTypaja,
ONTHUKA, APTUIUICPHS, aBUAIUA[A Ba XaJK XY)KAIMTHHUT OOINKa TapMOKJIapHaa
keHr Qoigananmwnagu. Illy Ooucaan xam Oy owna YU3MKIapU MyKammall
Vpranwirad. Yjapra aijiana, 3JUTUIC, Tapadosia, runep0oosia Ba yJIapHUHT XyCYCHUM
XO0JUJIapu KUpaIu. By Arpy YM3WKIApHUHT TEHIrJIamMajiapyd Ba YJIApHUHT HIaKIIapu

aHAJIMTUK F€OMETPUSAA TYJIUK YpraHwiaan. Yu3Mauniankaa Ba yu3mMa reoMeTpusia
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3ca yJapHU sicall ycysulapu ypranunaaad. UKKuH4YMA TapTHOIN STPH YU3UKIAPHUHT

HOMH, TabpU(H, TEHTTIaMacH Ba yJApHUHT MIaKapu 1-kaaBaiija KeITHPUITaH.

Tekuc Orpu  YU3UKIIAPHK  MOCIHUKIIAp aCOoCHIa aJ'IMaHITI/IpI/IG SHI'N

SPUIIMKIIApHHU XOCHJI KUJINII }KapaéHI/II[a, l—manBanﬂam HNKKWHYHA TapTI/I6JII/I TCKHC

ATPH YU3UKJIAp Ba yIAPHUHT XyCYCHI XOJUlapuaaH GpoiganiaHnaMus.
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Aylana
Markaz deb ataluvchi nugtandan teng
masofalarda joylashgan nuqtalarning
to'plami aylana deyiladi.

x' ey’ =R’

Ellips
Fokuslar deb ataluvchi ikki £y va F,

nuqtadan uzogliklarining yig'indisi
o'zgarmas miqdor bo’lgan nugtalarning

to'plami ellips deyiladi. [ £y 1s[F, 1)=AB

g

Giperbola
Fokuslar deb ataluvchi A va £ nugtadan
uzoqliklarining aylrmasi o'zgarmas miqdor bo'lgan
nugtalarning to'plami ellips deyiladi

[ F1-[F11=AA

e

Parabola
F fokus va m to'g'ri chiziqda teng
masofalarda joylashgan nugtalarning
to'plami parabola deyiladi.

[F1)=lA1)

y’:pr.
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Il BOB. Tekuc >rpu YM3MKJIAPHH AJIMAIUTHPHIN YyCYyJIapH

OMJIAH SIHT'H ITPH YU3UKJIAPHH XO0CUJ KUJIMIIL.

2.1. I'eomeTpuK aIMAIITHPHULLLIAP.

Manbiym KoHyH (€ Kouaa) 6yiinua 6epunrad Gurypaaas ssHru Gurypa Xocui
KWIMIra Oepuirad GUrypaHyd reOMEeTpUK aaMallTHpHUIl Ae0 auTuIaam.

['eomeTpuk anMalITUPUIIHU sHA KyHujgaruya xaMm Tabpudiall MYMKHH.
MabiyMm Kouja acocuja TeKUCIMKHUHT Xap Oup M HyKTacura 11y TEKHCIUKIarud
aHUK M HyKTa MOC KEITHPHUIICA, TEKHCIMKIArM HyKTaJapHU aJIMAIITHPHIN WY
aHUKJIAHTaH €KW KUCKaya, aJlMallTUpUIl OepwiraH aevuniaagn Ba Oy CHUMBOJIMK
paBulIga Kylaarniya KypcaTuiaiu:

f,(M)=M". 1)

bynmaru M HykTa M HyKTaHMHT o0Opa3u (akcw), M HyKTa 23ca
M HyKTaHUHr  npooOpa3u  (aciam)  Acvimimaau. bydmarm  f  cumBoin
AIMAIITUPUIITHIHT HUMaJIaH HOOPATIIMTUHU KYpCaTaIu.

Texkuc F durypanunr xap Oup M HyKTacura Moc M oOpasmiap

Tymnamuaad uoopar F ¢urypa F durypanunr odpasu nernnub, F ¢urypa sca
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F ¢urypanuHr mpooOpasu jaeliniaan Ba Oy XaM CHMBOJIMK paBHINIA Kyhaarnda
KypCaTHJIaIu:
f(F)=F 1)

bynna xapakatnaru M HykTa F QurypaHuHr Xxamma HyKTajdapu Ba3UsITUHU
onu0 yrrapma f anmamTupum Oyiwua M ra MOC M HYyKTa XaM Y3 YpHHJIapUHU
y3raptupu0O, F Gurypanu 4yu3uod Oepau.

M HYKTaHUHT Ba3USTH M HYKTaHUHI Ba3WsTHra OOFIMK OyiraHu ydyH M
HyKTa M HYKTAaHUHT apryMEeHTH, M HyKTa 3ca M HyKTaHUHT (QYHKIHSICH
JNeUnIIaau.

(1) naru F Ba F ¢urypamapHuur xap Oupu OUTTa HyKTagaH, adpum
HyKTajap TYIUIAMHUIaH, UXTUEPUNA YU3UKAAH KU TEKUCIUKHUHT OUpop OYinaruias,
€KUM TEKUCIIMKAAaH U0opat OYJIMIIN MyMKHH.

1-mucon. 2.1.1-pacmpgarm  OX  Vykma €rraH  HyKTajdapHu Yy =kx
(k = 0)TeHrnama €paMujaa KOOpJAWHATAIAp OOMIMAAH YTYBUM TYFPU UYW3UKIArd
HyKTajlapra aJMamTHPUIIl MyMKHH. ByHMHr yuyH OXykma M (x:;, 0) Hykrara
KOOpAMHATAIApU X: Ba y1:=KX: OYJIraH HyKTaHW MOC KEJITHPHII Kepak.

Arap M HykTa OX VYK OViHYa CHIDKHCA, YHTa MOC M HyKTa OA TYrpu

YU3HK OYin4a XapakaTiaHaIu.
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2-mucon. Wxtuépuiik AOB JTkup Oyp4yakHUHT Oup TOMOHHIATH

HYKTaJIApHU YHWHI' UKKMHYM TOMOHHWJAIM HYKTAJIapra TypJin4da aJIMallTHPUII

MyMKUH;, OylapiaaH OuWpu OBTOMOH HyKTajapura NIy HYKTaJlapHUHT OA

TOMOHMJIATY OPTOTOHAN MPOEKUUIIAPUHU MOC KeaTupuiaup (2.1.2-pacm).

y' | A B’
§ N
M
X o
M 0
M N A
3- 2.1.2-pacm
mucon. 2.1.3-pacmmaru  O4AB  OypHaKHUHT
2.1.1-pacm.
OBToMoHugaru M, N, ... HyKrajapra OA
TOMOHZAru M , N, ... HyKTajapu Iy OypYaKHUHT OMCCEKTpHCACUTa YTKa3HUITaH

HEePICHUKYIISPIIap BOCUTACHIa MOC KSITHPHII MyMKHH.

Onran mMucoyiapumusga M Hyktara M HEU N HykTara N HHU Ba XOKa30
MOC KeATUPWIIUM. OB HypAard Xap KaHaai HyKTara Iy aJMamITHPHIITra acocaH
OA HypJaH yHra MOC OYynraH HyKTaHd Tomuil MyMKuH. IllyHWHT yuyH
KyWUJarujaapHu €3a OJaMu3:

f(M)=M, f(N)=N,.
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4-mucon. y=x* TeHriiama OwmaH Oepwiran 2.1.4-pacmaaru mapabosa
HyKTaJlapura YHUHT CUMMETpUs YK OY HYKTaJIapHHH MOC KEITHPHII MYMKHH.
ByHuHr yuyH mnapaGonaza érran M.

HYKTaHHHT abiuccacu X: 0yiaca, M (0,x°)

HYKTaHH yYHIa MOC KeITHpaMu3. M HyKTa M,
M,

HYKTaHWHT oY Jaru opTOTaHai

MIPOCKITUSCH Ae0 XaM Kaparl MyMKHH.
N:‘

B
N
O
M
0
M N A
2.1.3-pacwm. 2.1.4-pacm.

I'eomeTpusina xap Oup HYKTAaHMHT TIpooOpa3u OuTTa HyKTa  OYJraH

06p33J'IapHI/I XO0CWJI KHIIYBUYM adJIMAlITUpUIUIAP KAaTTa axXxaMuAaATra 3raaup.
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bynmait  anmamtupuinra, omaraa, y3apo OMp KUMATIu aiMallTHPHIL

neimiaan Ba OyHmarn £ mpooOpa3 OwmnaH F o0pa3 HyKTajapu OpacHIard

MOCJIMKKA y3apo OMp KUHMATIU MOCIUK JICHIITaIH.

IOxopuna kypcarwiran mucosmapaan 1, 2, 3-mapu y3apo Oup KuMatiu

anMamTupui 0yiano, 4-Mucoagard alMaIITUPHUIIL 3ca y3apo Oup KUHUMATIu sMac.

VY epna 2-1 MoCIIUK Ky3aTWJIaIu.

Arap f(M)=M anmamTupum y3apo OMp KUHMaTIM amMarnTupuin Oyica,

Xap oupu M oOpasra butra M mpooOpa3 Tomwiaau, Oy xoiga M HyKTara M HU

MOC KEJITUPYBYH (sbHU oOpaslaH npoobpasra YTuuigan noopar) anMamTupuin f

aJIMaINTUPHUINTra HUCOATaH TECKapW aJMallTUpHII 1ned aTajaaud Ba f ' OwiaH

OeNruiIaHagu:

fiM)=M.

['eomerpusima  yupaiimuran xamMma  y3apo Oup  KUWMaTIu

AIMAIITUPUIIUIAD MYMJA Xapakar ae0 aTallyBUd alMalTUPUILIAD MyXUM VpHUH

Tyranu. ['eomeTpusiia xapakaT Kylujgaruda TabpuiaHaau: azap aimamiunyeuu

¢uzypanunz MN kecma wy nykmanapnunez oopaznapu M eéa N HyKmanapuu

mymawimupyeuu Kecmaza meHz 0yica, OyHOaul aimawimupuui xapakam o0eo

amanaou.
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IOxopuna kypunaran MucoiaplaH YYMHYHCH Xapakataup (3-pacM), YyHKH

scandmura Kypa M M OwnaH N N kecmamap OC OwuccekTpucara

nepreHanKyIsp Oyiranu yayH ON = ON Ba OM =OM ; 6ynaa MN = M 'N'. Kosran

ydTa MHCOJIJa KypcaTWiraH ajlMalllTUPUIIUIAPHUHT OMpOpTacH XaM Xapakar Oyia

OJIMaWIN.

Arap f anmamTupuil Xapakar Oyica, Oy ajaMamTHpuin y3apo Oup

KuiiMatm Oymamu. XakukartaH, 4 oOpa3 Ourra mpoodpasra 3mac, OaJIKM MKKHUTA

A Ba A, mpooOpasra sra ae6 dapa3 kunaiimuk. by xonna xapakatHuHT Tabpudura

Kypa, 4,4, = AA =0 OynHIIM Kepak; sskHU A Ba A, HyKTajap YCTMa-yCT TYIIUIIIHA

Jo3uM, aMMO A Ba A, HyKTajap Xap Xuil Oyiaranu ydyyH Oy TEHIJIUK

Oaxxapunmanau. Jlemak, Xxapakatr HaTH»xacuja xap Oup odpas Oupruna npooOpasra

ara 0ynuo, aNMaITUPHUII ¥3apo Oup KHAMATIU OYIaan.

Arap F' ¢urypa xapakat OyjiaraH ajqMallTHPHIN HaTvkacuma F - ¢urypara

yrca, ' Ba F  ¢urypaiap y3apo TeHr aed atanaan. XapakaT OWiIaH TCHIJIUKHUHT

TabpudIapuaH MablyM OYIaguKd, XapakaT TEeHr (QUIypJIapHUHT HYyKTajlapu

opacujaru OMp KUWMATIW MOCIUKIWDP, ShHU XapKar Xap Oup durypanm y3ura

TEHT ¢urypara yTkazyBud aaMalITUPUILIIUD.
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Yuszma reometpusifa aipuM aJMaliTUpUILIap OwiaH Oup Katopna, MabiyM

Tanabiapra >kaBoO OepyBUM amMAIITHUPHUILIAD TYIUIAMHU JKyda axaMUSTIAIUD.

bynap Tekuc mapaien  xapakaTIaHTHPUII, CHUMMETPUK  aJIMallTHPHIL,

allmanTupuil, romoteTus (YXIam aaMalTUPHIL), TO3pa, WHBEPCUS, KOHXOHU/A,

KOH(GOPM Ba Iy KaOM T€OMETPUK aIMAIITHPULILIAD MaBXKY/I.

Texkuc—mapaJsuies xapakaTJaHTHPUII YCYJIH

TGKI/IC—HapaJIJ'IeJI XapaKaTJIaHTUPHUII ycyianaa T'COMCTPHUK HIaKJITHA

MNpOCKUIUAJIAp TCKHUCIUKIApKU CHUCTCMACHUIa HHCOAaTaH Ba3HSATHHHU MakKcaara

MyBOQUK  paBUIIA Y3rapTUPHUII Y4YyH YHMHT Oapya  HyKTaJapUHUHT

XapakaTJIaHWII  TPAaeKTOpUslapu  Oup—Oupura mapamiesl  TeKUCIUKIIapna

XapakaTJIaHTUPHUII WYIu OuiaH Oakapuiiaau.

XapaKaTJ'IaHTI/IpI/IH_I TCKUCIIUKIIAPUHWUHI Ba3WATH Ba TCOMCTPHUK IIAKII

HyKTaJapu XapakaTjaHUIl TPAaeKTOPUSCHHUHT XapakTepura Kapad TeKHuc—

rapajijiesl XapakaTJIaHTUPHIL YCYJIU Mapajulesl XapaKaTIaHTUPUII BAa aUIaH TUPUIIT

ycyJuiapura OyJInHaIu.

IHapannen xapaxamaanmupuwi ycyau. by ycynma dasoma Oepunran

F€OMETPUK MIAKJIHUHI Xap OMp HYKTacu MPOEKUUSIAp TEKHCIUTUIa Hapaiien

Oynran ropuszoHTan €ku GpoHTAN TEKUCIUKIapaa xapakatinantupuiaau. [Llynunr
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HaTm>Kacuga XOCHJI 6SJIJ'IF21H SAHI'M TMNPOCKIHUAWMHHUHI IMPOCKIUATIAP TCKUCIUTHUT'A

HucOataH Ba3usATU y3rapamu. 2.1.5-pacmna 4 HyKTa H, TOPU30HTAJN TEKUCIHUKAA

XapakaTIaHTHUPWINO 4, Ba3usATra KenThupwiran. byHma A HykTa 4, Ba3usiTra

KaH/1ail TpaeKTopus (TYFpH EKU ATpU YU3HKIIap) OYirad XapakaTIaHTUPUIIUIIIHIaH

KaThHil Ha3ap, YHUHT A4 (DPOHTAN MPOEKCUsCH (A Ba3UATra) TCKHUCIUKHUHT H,

u3n OYyimua xapakarinaHaau. I[llynunrnexk 2.1.6-a-6—pacmparu B HykTa V,

dbpoHTan TekUCIMKAA B, BasuATra Xap KaHAall TpaekTopus Oyiinua

XapakaTIaHTUPHUIMACHH, YHUHT B TpPOCKCHsICH V,, W3M OyHHuYa XapakarjaaHuo,

B', BA3UATHHU drajuIaiIn.

2.1.5-pacwm.
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FOxopuna 0acH

STUITAHJIAPJAH KyWHJaru

XyJiocara KCJimi MyYMKHUH:

dazona HYKTaHU

TOPU30HTAJ IPOEKCUsIap

TEKUCJIUTUTA TapajuieNl TEKUCIWKIa Xap KaHjall TpaekTopus Oyiinua

a) 0)

XapakaTJIaHTUPUIICA XaM, 2.1.6-pacm

yHUHT (poHTan mnpoekiuscu Ox Vkura mnapawien TYFpU YH3UK OYilnda

XapakaTJIaHaJIH.

dazona HyKTaHM (QPOHTAI MNPOEKUMsUIAp TEKUCIIWIUra  Iapaiel

TEKUCIIMKAA Xap KaHJad TpaekTopus OYyilmua XapakaTJIaHTUpWiICa Xam, YHUHT

ropuzoHTai npoekuusicu Ox YKura napasuien TYFpU Yu3uK OYinda xapakatiaHaau

AWJIaHTHPHULT YCYJIU

AWJTaHTUPHUII YCYJIA NapaJlies] XapaKaTIaHTUPUII YCYJIMHUHT XyCyCUHN X0JIU

xucobnanaau. by ycynma reoMeTpuK Makira TeTUIUIH HYKTAaHUHT TPAaeKTOPHUSCH

uxTuépuii OynMmaii, Oamkm OepwiraH Oupop VYKKa HucOaTaH aimana OYiinda

XapakatjiaHaau. AilaHa Mapka3u OepuiraH VKaa sKoWjamraH Oynu0, aiaHuil
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TEKUCJIUTUHYU alIaHuII VKU OWJIaH KeCUIITaH HyKTacu OVyianu, aljaHuIl paguych
aca XapakaTJIaHyBYM HyKTa OWjaH aljIaHWIl YK opacumgard macodara TEHT
oynasu.

AWaHuII VKJ1apu IPOCKUHUSLIIAP TEKUCIIUKIIapura HucOaTaH
MEPIIEHAUKYJISP, MapaJUIell, ITyYHUHTJCK, TPOCKIUIIAp TEKUCIUTUra TETHUIILIA Ba
OolIKa Ba3usTaapIa OYIUIIN MyMKUH.

Hykmanu ainanmupuw. H Ba V Tekuciaukiap cucreMacujia uXtuépuit A

HYKTa Ba | aianuin yku Oepuiaran 0yiacun (2.1.7—pacwm, a). Arap 4 Hyktanu 1LV

alimanum yYKu atpoduma XapakaTJaHTUPCaK, Ma3Kyp HyKTa V TEKHCIHKKa
napamien V, Tekuciaukaa paauycu OA ra TeHr aijlaHa Oyinua xapakaTJiaHaJu.
[llynunraek, A HyKTaHUHT XapakaTJIaHUII TPACKTOPUSICHHUHT TOPU3O0HTAI
MPOCKUMICH V, TEKUCIUKHUHT V,, U3W Oyilmya xapakat Kwiaau. Yusmana V,
TEKUCIUK V TEKUCIMKKA Tapaien Oynaranu ydyH A HYKTaHUHT (QpoHTaI

MPOCKCUSICH ailylaHa OYin4a, TOPU3OHTANI MPOSKCUSICH V), || Ox OVyinua xapakat

kuiaau (2.1.7—pacwu, 6).
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Vi |
Ay
X X ' 10
IVIH I l V‘H
\\ A — A
a) 0)
2.1.7-pacm
B HykranuHr H TEKHCIMKKA TEpHEHAUKYIssp | VYKku  arpoduaa

aitnantupunuim 2.1.8—pacm, a ga kypcatunrad. B HyKra B, Basustra paguycu OB

ra TeHr aiyniaHa OVitmya H TEKHCIMKKa TMapamien OyiraH H, TEKHUCIUKIA

xapakaTiaHaau. bynna H, Tekucnuk H TeKUCITWKKA mapaiien OyiraHu yuyyH B

HYKTa XapakaTJIaHWII TPACKTOPUSCUHUHI TOPU30HTAI IMPOCKLUMAICH ailjlaHa

Oyiinua, (poHTaN mNpoekcusick H, TEKUCIMKHUHT H,  u3u Oyitmua Ox ra

napayien 0yimmb xapakatinananu. (2.1.8—pacwm, 0).

IOxopuna 6aén KWIMHTraHIapJaH KyWuaara xyjuocajnapra KeJlaMus:

Arap A HyKTa (QpOHTAT MPOCSKIMSIIAD TEKUCIWTUTA TEPICHIUKYISP VK

atpoduma alaHTUPHUIICA, Ma3Kyp HYKTAaHUHT (DpOHTaN MPOEKIMICH  aiijlaHa

Oyiinya, TOPU3OHTAI Mpoekiuscu Ox YKUra mnapauiel TYFpU YU3MK Oyiinda

XapakaTtjlaHaau.
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Arap HyKTa TOpM30HTaJd NPOEKUMIAp TEKUCIMIWUra IEPIEHIUKYIAP YK

aTpodua aimaHTHpUIICA, HYKTAaHUHT TOPU30HTAJ MPOEKIHMACH aiiylaHa OyiinuJa,

dbponTtan npoekiusicu Ox YKura napasuien TYFpU Yu3uK Oyiinda xapakaTiaHalu.

Hykranu mnpoekmusuiap TEKUCIUTUTa NEPHeHAUKYJssp VK arpoduia

alJIaHTUPUII KOMJAJIApUTra acOCaH YMYMHUHM Bas3MATAA JKOWIAIITaH T'€OMETPHUK

IIaKJIJIapHAu XYCYCI/Iﬁ éku Tamab KUJIWHI'aH Ba3KWATIra KSJITHPUIT MYMKHH.

'-u

] Bv + Bf"wa

v . 1
B - B, o]

0 :
i
0
Br 2\

{
L
N \ N

< pli=0’
O BN By'

B ———

2.1.8-pacm

XVJIOCA.
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V36ekucron Pecnybnukacu Onuit Maxnucunuar 14-ceccusicunia
[Mpesunent N.A. KapumoB ¥3 HyTKuga «busHMHT onmumusra o307 (ykapo
MIAaXCUHUHT MabHAaBUATHHM OOIIKaya alTraHjga, o030 Ba Xap TOMOHJIaMa
PUBOXIIAHTAH, V3 XYKYKJIAPUHU SIXIIW OUNIaJUTaH, Ky4d Ba KOOWJIMATra WIIOHUO
TasHaAWraH, arpodaarn XoAucalapHH, Y3UHUHT MYCTakuil (UKp Ba MyHocabaTH
MaBxya, V3 MaH(paarnmapuHu ~BaTaH Ba XalK MaHdaaTiapu  OuiaH
YUFYHJIAIITUPAIUTAH IaXCHU TapOusuiam BazudBcu Typubam» ned TabKuajiarad
3.

Uusna reOMETpUSIHUHT AEApiad XaMMa MaB3yJApUHH YTHIIJA Ba allHUKCA,
TEKUC 3IPU YM3UKJIAPHU MOCIMKIAp acOCHAa aJMallTHPHIJIApHU Tanadanapra
ypratuuiia Ba aManuérra KyJulall yuyH KyJa KEHI UMKOHUSATIap 0op.

XaKuKaTtaH, TEOMETPUK aJMalITUpHINra JOUp Xap Oup TeopeMaHH
ucOoTNam Ba Macajajap euunaa, OepwiraH ¢urypa y49yH TONWJIAJAWTaH
OOpa3HMHT MIAKJIA Ba Ba3WATH Yiia (PUTypaHUHT IIAKIM Ba BasHsITUTarkHa dMac,
Ok aJIMAlUTUPUIIHUHT XWJIWMra Ba YHUHT IIapTiapura Kapabd xam Yy3rapu0
TypUIIMHU Tajabanap Ky3aTuO Oopaawyiap Ba T€OMETPUK (PUTypalapHU JOUMHMA

y3rapuiiga, XxapakaTia 3KaHJIUTUra 4YyKyp UIIOHY XOCHJI KWJIaauiap.
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Tamabap reomeTpuk (urypamapHuHT OUp Ba3UATIAH UKKWHYM Ba3USTra Ba
OuWp MaKIAaH WUKKWUHYW IMaKiara YyTuoO y3rapud TypHUIIWHU Yu3Maja 3Mac, Oajaku
OeBocHTa Y3 OHTUJIa TACABBYpP ATHUIITA Ba OyHJIaH TETUIIUIM XyJOcajap YMKAPHINTa
Ypra"Hajuiiap Ba eTapiid Japa)aja Majaka XOCUJI KHIaIuiap.

bynuHnr Hartwkacuma Tanmabamap OHruAa WIMUNA ayHEKapami-mayHEra
MaTEepUANMCTUK UAJICKTUKA HYKTal Ha3zapuJaaH KapaljieKk MyXuM OUp XyCYCHUST
HIaKJIJIaHAIM, yJIap 4Yh3Ma FeOMETPUSHHM IOKCAK Ha3apUil-FOSIBUI CaBHsAa YYKyp
V3namtupaguiaap Ba (aHHUHT IOKOPM YYKKWIAPUHM Jrajijianira  acTOWAuI
WHTUJIaAUIap.

Wnamuii TanKoKOT wWIa MaB3yra Oujl anabuériap Ba WIMHI MakoJajiap
Vpranu® 4YUKUINO, TEKUC AIPU YM3BHKJIAPHU MOCIHUKIAP acocua aJiMallTHPHII
yCyJulapy Ha3apui Ba aMaJIMi ypranuijga.

Tekuc 3rpu YM3HUKIApHA MOCIIHMKIIAP aCOCH/IA AJIMAIITUPUIL YCYJUIapU Yr3Ma
reoMeTpus paHua yprauuiaaan. yu
Yuszma reoMeTpusAna KyJUITAHWIAAWTaH MOCIMKIApP acocuja aJlMallTHPUII
yCcyJulapu OWiaH TEKUC OSTPH UYM3HKJIAPHU MabiyM KOHYH KOWJanap acocHia
TacBUpJad TEKHUC OJTPU UYM3HKJIAp XOCWJI KWIMHAIW. by Tekuc »srpunmkiap

éplaMusia TYpJiaM cOXa WHXEHEepJapu Ba apXUTEKTOpJapH, Iux3aiHepJap,
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MalIMHACO3JIMK/IAa, CHPTIIApHMU XOCHUJI KWJIMIIIAQ, TaCBI/IpI/Iﬁ ca”Hbaraa, MUJLUTUI

XyHapMaHIUWINTUMHU3/Ia Ba Iy KaOW coxanapaa KeHr KyJIaHWIaIu.

Tana6anapra TCKUC 3I'pU YU3UKIIAPDHHU MOCIHUKIIAPp aCOCHAA aJIMallTHPHIIL

ycyJulapu TYFpPUCHAA TacaBBYp XOCWJ KWIMII Ba rpaduK scalUlapuHUA

PHUBOKJIAHTUPHII MaKCcaira MyBOUK.

NnMuii TagKMKOTUITMIAH KeTMO YMKKAH X0JIJIa TEKUC ATPU YM3UKIaPHUHT

XyCyCUsITJIapu Ba yJapJaH XOCHUJ OYJraH CHUPTIApHU TY3WIUIIMIAH MallllHA

JeTajylapd  apXuTeKTypa OWHONApM Ba HWHLIOATIAPH, KYpPWJIHUII COXOJapH

TapkuOuga KeHr QoinanaHwiand. SHa  amanuid axamuiarra sra Oyiras

Marepuaap, Aactiad, um3Mauuiauk (aHu Opkamyd Xaértra Oau0 KUPHIIAIH.

Jlonuxanam >xapa€Hiapuaa 3rpyd YU3MK BAd CUPTVIAPHUHT TY3WIMIIMAAH KEHT

doitnananunaan. ByHUHT y4yH 3rpy UM3UKIAPHUHT XOCHII OYIIMIIY BA SICAIMILUHA

WIMUH )KUXATIAH Y3MalTHPUIIT Taa0 dTUITAIH.

IOxopunarunapnan kenuO® 4YWKKAH XOJAd TAAKAKOT MaB3ycu Oyinua

uaMui GaonusT 0aub 60pUIIIM Ba KyMUAATH HATHKAIAP OJTUHIH:

1. Xo3upru KyHAa um3Ma TeOMeTpusi (AHUHUHT Y30€K THINIATH

a.I[a6I/IéTJ'IapI/I,Z[a TCKHUC OIpH YM3HUKJIdPHM MOCIHMKIIAD aCoCHJa aJIMallITHPHUII

ycyJiapu 0yinda TYJIUK MabIyMOTIap KeATUpWIran aest onMaiimus. [y cabadmm
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pyc Tunuaary anaduéraapaaH, wiMui MakoaaiapaaH ¢hOaaIanrad X0uaa WIMHAKA

TAAKUKOT UILUTA KEPAKIU OYITraH MabIyMOTIAap Y30€K THIIMTa YTUPHIIIN.

2. Kynnab ykyB amadbuérnapu, WiIMuUi MakOjanap, AWCCEpPTAIUsIap Ba

WHTEpPHET MabJIyMOTIapuaAaH ¢Oiaananrad X013 OJIMHraH MaHOaautap KaMJIIaH Iu.
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