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Annotasiya: Maqgolada muhandislik grafikasida o ‘rganiladigan metrik va
pozision masalalar yechishda “taqqoslash”, ya’ni nazariy bilimlar asosida qo ‘lda
so ‘ngra kompyuter dasturlari yordamida amalda bajarishni taklif  qilishgan.
Nazariy bilimlar chizmalarni o ‘qishni, berilishiga qarab narsalarni fazoviy
tasavvur qilishni, masalani yechish uchun ganday amallarni bajarish zarurligini
o ‘rgatadi, qonun va qoidalari bilan tanishtiradi. Kompyuter grafik dasturlari esa
chizmalarni tez, toza va aniq bajarilishini ta 'minlaydi.

Kalit s‘ozlar: ta’lim texnologiyalari; kompyuter texnologiyalari; dasturlash;,

loyihalash; muhandislik grafikasi; metrik  masala; pozision masala;
taqgoslash; fazoviy tasavvur; kompyuter grafikasi.

Aunomauusn: B cmamve npednacaemcs «cpagHmeHue» 8 peuleHuu
Mempu4eckux U NO3UYUOHHBIX 3a0ay, U3Y4aemblX 8 UHICEHEPHOU cpaghuxe, mo ecmb
Ha OCHOB8e MeopemudecKux 3HAHUU, 3amem 6PYYHYIO, d 3amem HA NPaKmuxe ¢
UCNONIL308AHUEM KOMUBLIOMEPHLIX npocpamm. Teopemuyeckue 3HaAHUAL yuam
YUmenuro yepmedicel, NPOCMPAHCMBEHHOMY NpPeOCMAaBIeHUI0 NpeoMemos 6
3A6UCUMOCIU OM 3A0AHHO20, KaKue O0eucmeus HeoOX00UMO NPeOnpuHsImsv O
peulenus 3a0a4u, 3HaKOMam ¢ 3aKkoHamu u npasuiramu. Ilpoepammmuoe obecneuenue
0J151 KOMNbLIOMEPHOU 2pAPUKU N0360Ji51em ObICIPO, YUCMO U MOYHO YepmUma.

Kntouesvie cnosa: obpazosamenvhvie MeXHOIO2UU, KOMNbIOMEPHbLE
MEeXHON02UU, NPOCPAMMUPOBAHUE, OU3AUH, UHMICEHEPHAs cpaduKa; Mempuieckas
3a0daua; NO3UYUOHHAs 3a0a4d, CPpABHeHUe, NPOCMPAHCMBEHHOE B000pAdiCeHUe,

KOMNblomepHas epaguxa.
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Abstract : In this article, it is proposed to make a "comparison” in solving

metric and positional task which are studied in engineering graphics, in other
words, on the basis of theoretical knowledge by hand, and then in practice through
the computer programs. Theoretical knowledge teaches to read drawings, to
imagine spatially by the help of given drawings and what actions need to be taken
to solve a problem, as well as the laws and rules. Computer graphics software
provides drawings to become quickly, cleanly and accurately.

Key words: educational technologies; computer technology; programming ;
designing; engineering graphics; metric task; positional task; comparison; spatial

Imagination; computer graphics

So‘nggi  yillarda ta’limning barcha  sohalariga yangi ta’lim
texnologiyalarining  kirib  kelishi  kompyuter  texnologiyalaridan  unumli
foydalanishni tagazo etmoqda. Bunda dasturlash, loyihalash, gayta tuzish amallarini
bajarishni o‘rgatishga katta ahamiyat berilmoqda.

Mualliflar ushbu magolada muhandislik grafikasida o‘rganiladigan metrik va
pozision masalalar yechishda “taqqoslash”, ya’ni nazariy bilimlar asosida qo‘lda
so‘ngra kompyuter dasturlari yordamida amalda bajarishni taklif qilishgan. Nazariy
bilimlar chizmalarni o‘qishni, berilishiga qarab narsalarni fazoviy tasavvur qilishni,
masalani yechish uchun qanday amallarni bajarish zarurligini o‘rgatadi, qonun va
qoidalari bilan tanishtiradi. Kompyuter grafik dasturlari esa chizmalarni tez, toza va
aniq bajarilishini ta’minlaydi.

Masala. A ABC orqali berilgan P tekislikning gorizontal va frontal izlari
chizilsin.

Berilgan : P (A ABC)

Topish kerak : P ( Py, Py ) - ?
Epyurni bajarish algoritmi qo yidagi tartibda boladi.
Yani:
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1. AB to‘g'ri chiziq (AB), gorizontal proyeksiyalar tekisligi (H) bilan kesishi

natijasida M nugtani (My) hosil giladi. My nuqta AB to‘g‘ri chizigning
gorizontal izi bo'lib, my izning gorizontal proyeksiyasi, m'y esa izning frontal
proeksiyasidir.

2. AB to‘g‘ri chiziq (AB) frontal proyeksiyalar tekisligi (V) bilan kesishishi
natijasida N nugtani (Nv) hosil giladi. Ny nugta AB to gri chizigning frontal
izi bo’lib, ny izning gorizontal proyersiyasi, n'y esa izning frontal

proyeksiyasidir. (1- Rasm)
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1- Rasm

3. BC to‘g‘ri chiziq (BC) gorizontal proyeksiyalar tekisligi (H) bilan kesishishi
natijasida M nugtani (M) hosil giladi. My nuqta BC to‘g‘ri chizigning
gorizontal izi bo"lib, mi4, m; 'y izning gorizontal va frontal proyeksiyalaridir.

4. AABC tekislikning AB va BC yasovchilarining gorizontal izlari bo'lgan, My
va My nugtalarni tutashtirib My U My (birlashtirib), tekislikning gorizontal
izini (Pw) hosil gilamiz.

5. Px nuqtani, AB to‘g‘ri chiziqning frontal izi (Nyv U Ny), tekislikning frontal
izini hosil gilamiz.(3- Rasm)
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3- Rasm
1. (AB)NH=Myz(mym'y)
2. (AB)NV =Ny (nyn'y)
3. (BC) N H =My (M1, M1'h)
4. My U My =Py
5. Py N [0OX) = Px
6. Px UNy =Py
ABC uchburchak bilan berilgan tekislikning gorizontal va frontal izlari
yasalsin.

Bu masalani AutoCAD dasturida yechish uchun hosil gilingan gog oz
formatidan foydalananib, ushbu format ichiga absolyut yoki nisbiy koordinatalar
yordamida uchburchakning gorizontal, frontal proeksiyalarini joylashtiramiz.
Awvalo, ushbu koordinatalarni kiritishdan oldin X koordinata o°‘qining o‘rnini
aniglab olish lozim. Bu masalani ham bir necha usulda buyruglar oynasiga
nuqtaning koordinatalarini kiritish yordamida, to‘r hamda qadamlarga bog'lab va

bevosita sichgoncha orgali echish mumkin.
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Masala - Yuqorida ko‘rsatilgan A4 formati va asosiy ramka chiziglarini

Draw — Line buyrug'i yordamida koordinatalarini Kiriting. Draw — Point — Mutiple
point buyrug ini yuklang hamda ketma — ket nugtalar koordinatalarini buyruglar
oynasidan Kiriting. Har nuqta koordinatalari kiritilgandan so‘ng ENTER bilan
buyrugni tasdiqlab turing. (Nuqta shakli va o‘lchamlarini asosiy MENYudagi
Format — Point Stile buyrug yordamida ochiladigan mahsus oynadan belgilash

mumkin).

Command: _point

Current point modes: PDMODE=3 PDSIZE=5.0000
Specify a point: 70,110

Buyrugni tasdiglang.

Command: _point

Current point modes: PDMODE=3 PDSIZE=5.0000
Specify a point: 240,210

Hosil bo‘lgan nuqtalarni Draw — Line buyrug'i yordamida kursor orqgali ikki
nuqgtani bir-biriga bog lang. (Buning uchun Object snap — Snap settings bog lash
rejimiga kirib Node bo‘limini tanlang kursorni nuqta yoniga olib borig kursor
nuqtaga bog'lanadi sichqoncha o‘ng tugmasini bosib buyrugni tasdiglang. Shu
amalni ikkinchi nugtaga olib borib ham takrorlang ) Uchburchak ABS ning

koordinatalari quydagicha:

A (65,43,30), B(40,12,60), S(0,15,14)

Bu o‘lchamlarni Auto CAD tizimiga nisbiy yoki absolyut koordinatalar

sifatida kiritamiz.
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Uchburchakning frontal proeksiyasining absolyut koordinatalarini kiriting:

Command: LINE Specify first point: 125,140

Specify next point or [Undo]: 150,170

Specify next point or [Undo]: 190,124

Specify next point or [Close/Undo]: ¢

Uchburchakning gorizontal proeksiyasining absolyut koordinatalarini
Kiriting:

Command: LINE Specify first point: 125,67

Specify next point or [Undo]: 150,98

Specify next point or [Undo]: 190,95

Specify next point or [Close/Undo]: ¢

Masalan: Xuddi shu uslubda uchburchakning gorizontal proeksiyasining
nisbiy koordinatalar orgali kiritish mumkin:

Command: Line Specify first point: 150,98

Specify next point or [Undo]: @40,-3

Specify next point or [Undo]: @-65,-28

Specify next point or [Close/Undo]: ¢

Mazkur masalani Line buyrug'i yordamida esa, Multiplie point buyrug’i
yordamida nuqtalar orgali Kiritish mumkin. Bunda chizigni nugtaga boglash rejimi
orqali ham bajarish mumkin. Bu chizmada nuqtalarning o‘rni ko‘rinib turadi. Yana
bir usul nugtalarni koordinata boshi deb faraz gilingan joyga bevosita nuqgtalarni
qo‘yib, Modify — Move buyrug'i yordamida x,y,z o‘qlari bo‘yicha siljitishdan iborat.
Bu usul eng qulay usul hisoblanadi. Nuqtani koordinata boshiga qo‘ying. Modify —
Move buyrug ini yuklab, nugtani ko‘rsating va uni X o°‘qi bo‘yicha 105ni kiriting
(buyruglar oynasidan).

Command: MOVE 1 found
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Specify base point or [Displacement] <Displacement>: Specify second point

or
<use first point as displacement>: 105
Shu uslubda nuqtani gayta belgilab, U o°‘qi bo‘yicha 43ni kiriting
Command: Specify opposite corner:
Command: m MOVE 1 found
Specify base point or [Displacement] <Displacement>: Specify second point
or

<use first point as displacement>: 43

Modify — Copy buyrug'ini yuklab, nuqtani sichqoncha orqali ko‘rsating,
sichqoncha o‘ng tugmasini bosib, yuqoriga ko‘taring va 73ni kiriting. Boshqa
nuqgtalarni ham shu tartibda siljitish mumkin. Draw — Line buyrug'i yuklab

nuqtalarni kursor orgali birlashtiring.

Hosil bo‘lgan uchburchak proeksiyalari tomonidan X o°‘qini bilan

tuashguncha davom etadigan chiziq chizilishi lozim. Buning uchun Draw — Line
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buyrug'i yuklab kursorni frontal al deb faraz qilingan nuqtaga qo‘ying va SHIFT

tugmasini bosib bog'lash rejimiga kiring undan Extension buyrug ini yuklang.

Ikkinchi b nuqtani kursor yordamida ko‘rsating. Buyruqni tasdiqlamasdan turib,

chiziq davomini ko‘rsating. Chiziq davomi shtrix chiziq bilan belgilanadi. Chizigni

X o‘gidan o‘tkazib buyruqni tasdiglang.

Hosil bo‘lgan chizigning ortigcha qismini Modify - Trim buyrug ini yuklab,
sichqoncha o‘ng tugmasini bosing. Chiziqni ortiqcha qismini qirqing.(Shu tartibda
Modify — Extend buyrug'i yordamida chizigni boshga chiziq bilan kesishguncha
davom ettirish mumkin.) Xuddi shu usulda uchburchakning ab tomonining
gorizontal proeksiyasidan ham shu tartibda chiziqg chigaring.

Yugorigi m1 nugtadan Draw — Line buyrug ini yuklab, ab tomonining
gorizontal proeksiyasidan chigqan chizigni kesib o‘tuvchi X o‘qiga perependikulyar
to‘g'ri chiziq chigaring. Modify - Trim buyrugini yuklab chiziglarning ortigcha
gismini girgib tashlang.

Uchburchaklarning boshga tomonlaridan ham shu tartibda chiziglar torting
va MN nugtalarini toping. Draw — Line buyrug ini yuklab ikkita topilgan gorizontal
izni birlashtiring. endi mazkur chizigni X koordinata o‘qigacha uzaytirish uchun
Modify — Extend buyrug'i yuklang, sichqonchani o‘ng tugmasini bosib chizigni
uzaytiriladigan qismini kursor orqali ko‘rsatib sichqoncha chap tugmasini bosib,
buyrugni tasdiglang. Chiziq X o‘qigacha uzayadi. Line buyrug'i yordamida Rx
hamda nl nugtalarini birlashtiring.
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