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Dilshod MAMATOV

Buxoro davlat universitety

tasviny san’at va mmhandishk grafikas kafedras dotsent,
pedagogika fanlan bo'yicha falsafa doktor (FhD)).

MUHANDISLIK GRAFIKASI FANINI O°QITISHNING INNOVATSION USULLARI
(kompyuter grafikasi asosida)

Mageola bo'lgjak chizmachilik o 'gittvehilarini tayporlazh jarayenida axborot temologiyalaridan
Sovdalanizhning mazmumi va wullariga  bag ‘ishiongan.  Respublikamiz  oliy fa’lim muassasalarida
muhandizlik kompyuter grafikazini o ‘gitich tahlili natjalari: muhandizlik komputer grafikasi famining
yatarli darqiada emasligi; ruhandizlik kompywrer grafikasi fanidan o ‘gitiladigan grafik dasnrlarming
zamonaviy imkonivatlarini hisobga clmaslik; talabalarga fagar AutoCAD dasiurida elekiron chizmalar
yaratish va 3D modellar yaratizh o 'reatileaniisi; muhandizlik kompyuter grafikazi fanidan talabaloming
mustagil topshiriglari favmming tabiati va grafik dasruriy ta ‘minot imkoniyatlaridan kelib chigib ishlab
chigilmagan.

Kalit sozlar: mubhandizlik grafikasi, zamonaviy dasnur, didakiik vosita, kompyuter grafikasi, demkiv
ruzilma, chizma.

Cmames NoceRiyena cofepicanie U MemodaM NPUMEHENNR NNGOPMAOYROHHLIX METHOTOIWN &
npoyecce modzomoeky GVEVIGUT yyumenel vepyenud. Pezymemamel auatuza Mpenodasaniis URBCSHEPHOU
KOMMLIOMEPRON ZPEPUKN € SHCWNE VHeGHMX FOSSOSNUAX CMpPaNsl. ReO0ocMamoHNaR  HamoTHENHOCH:
COOSPACTHEEM UHNCEHEPHON KOMPLIOMEPHON SPaOguiKy, HEVHEM COSPEMERNLE S0IMONCHOCINEN JpaduNEcKIT
HpoZpaMM, FPEROCOSAEMEX § OORGCT UHNCEHSPROU KOMMLOWMEPHON IPAMUKIL SMe CHIOSHIMOS VUEm
memsro AuteCAD dename 3texmponnsie YepmeNcy u cmpount: mpecveprsie wodemny, Cavmocmosmematie
FAAHNA CHVOEHIMOE NS UHFCEHEPHON KOMIRIGMEPHON ZPaPure HE PaEpatanEsamics UCXods 1T Xapameapa
HpadMEmd U S0ZMONCROCHIEY ZPaBUNEcKoo0 NPOCPaMMNOZD 008CnewarIL.

Knwwessie caosa: UNNCEHEPHAR ZPAPUND, COEPEMENROE NPOIPIMMROS 0OSCHEIEHNE, JUC MOMINEcKU
LHCTEYMEHM, KOMHERMEDHIR ZPaPura, Semexmuenan cmpyRmypa, PUCYHOK.

The article iz devoted to the content and methods of using information technologies in the process gf
preparing future teachers of drawing. The resuliz gf the analyzis of teaching enginesring computer graphics
in higher educational instintions of the coumtry: insyfficiert comtent of enginesving computer graphics;
Sailure to take imto account the modern pessibilities of graphic programs taught in the fisld of enginesring
computsr graphics; that studemis ave taught only AwtoCAD to make electronic drawings and build thres-
di | models; Independent tasks of students in emginesring computer graphics were not developed
based on the nature of the subject and the capabilities of graphic sgftware.

Key words: engineering graphics, modern softwars, didactic teel, computer graphics, detective
structurs, drawing.

Kirizh, Homrg kunda kompyuter grafikas pwhandishk grafikas: fanlanm o'qibishda didakhk vosita
hamda fan (o°rgamsh obyekh) sifatida 1shfirok etmogda (1-rasm). Ya'm, chirma geometriva va chozmachihk
fanlanm o‘giishda ko' rgazmahibkm eshinsh vositazt bo'lib memat qiladh, muhandishk kompaater grafikas:
famim o'qitishda o'rganish obvekh hisoblanadi

Talabalar mwhandishik kompyuter grafikam famda aviomatlashhmlgan proeksivalash tizmmlandan
foydalamshm o rganadilar.

Aszosiy gism. Uzog willar davormda pwhandishk mrafikasimng an'anaviy (chizma geometnya va
chizmachibk) fanlanim o' qtsh bo‘yicha ko“plab samarali tadgigotlar olib bonlzan. Ammo bugunz kunda
izhlab chogansh sohasi talab gilayotgan elekivon chizma bajansh va ueh olchamhb virtual model varatishm
nazarda twhrvehl muhandishk kompyuter grafikas: fammi o qiishga vetarheha e'obor garabilmayaph.

Mubhandishk kompyuter grafikasi famda o'gqitladizan konstrukforhk dastwlan asomida cluzma
geometriya va clormachibkming barcha tushuncha va tamowillan votadi. Qolaversa, konstuktorhk
dasturlanming mmlogot oynasim varatsh vaghda foydalammvelnga xos bo'lgan fazovty tasavvr elementlan
(hayolda obyekim aylantinsh, obyekt atrofida aylamsh, wsog va yagmlashtmsh katta va kichiklashioash
obyektlarni vig'ish, apratish va b.g ) inobatpa olingan.

Bu esa pwhandishk kompyuter grafikas fampa kompleks yechim =sifahda o'mol garashlar payde
bo'hshiza olib keladi. Zamonawty konstruktorhk dasturlan kundan-kunga takoomllasinb, omhandis vaghm
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bebnda sarflamshimng oldi ochomeogda Hattola, 1shlab choganshda additiv (chezmasiz 1shlab chigarsh)
texnologivalar go‘llash konsepsivasi haqida fikdar ilgan sunla beshlandi. Bu o'z navbatda, ohy ta’lm
muassasalan bitmvehilanmng mmbhandishik-grafik tayyvorgarhiklanda pwhandishk kompyuter grafikasi
famimng mwhim ahamiyat kash etshing ko rsatadi.

B ater

“liex
gialikasg TaLis

Ta limcda kompyuter grafikasi

O rpanish ob veln

Dhtakuk vosits (fan)

l-rasm. Muhandislik grafilazi ta’limida kempyuter grafikasining o rni

Bu yo'nalishda olib bonlgan tadgigot ishlan tabhl qlindi. Jomladan, T.V.Chemyakova kompyuter
grafikas fammni modelli o'ghish metodikasim go‘llagan holda, o°gibhish metodikasming darajasa, barcha
tarkibry qusmlan ulaming o' zare alogadorhz, tamovillan, metedlan, vosita va shakllanni amglagan va fanm
o'qifish bo"yicha ilomy favsivalar 1shlab chuggan.

0.4 Eraynova obly ta'lm mmassasalanda Informatika mwfaxassishizn welnn kompyuter grafikasim
o' gifishning metodik femimim loyihalashning thowiy-metodik aseslarim ishlab chiggan. E1 Fozevning ilomy-
tadgiqot ishida oliy t2'lim mmassasalanda “Eompyater grafikas”™ fanini “Grafika”™ infegrativ kursi sifabida

o‘gifish metodikasi ishlab chigilgan bo'lsa-da, “Muhandislik kempyuter grafikasi” fammni oliy fa'hm
musﬁﬂzﬁakmkmhkdmhzmumqrymhbuqmshmm&mgaeﬁbmqmaﬂmgm

famidan mwstagul 1shlan topshiriglan fanming mohivatidan va grafik dasturlar imkomryatlandan kehb chigib
tuzilmaganlizi ko'zga tashlandi Zamonavry kenstruktorhk dastwrlanming takomillashishi | imkoni yatlarining
l:ahonmﬁl:lhonshl.,shldastnﬂmmntphshgaw‘nalmlgmﬁnmammmth‘nbnhupﬂmnhb
a]ﬁhlayﬂdgmtaqtbarduﬂmhlahala:gaye&amshmlmmchegmﬂxydl

Muhandishk kompyuter grafikasi fanimng an’anaviy marmum AutoCAD dastunm o'rgamishga
vo'naltinlgan Hattola, kompyuter grafikas tanxiga cod ma’hmotlar bam AuteCAD tarpom tushuntimsh
uchin yo‘naltinlgan Zero, o'quv va 1shlab chigansh jarayomida ma’lum bir konstruktorhk dastoridan
foydalamish bo‘yicha amg ko‘rsatma va cheklovlar o‘matlmagan Bu esa htnmvelilar ozlannimg
kelgumidagm kashiry faolivatida turl konstruktorhk dastarlanga duch kelishlan mmbanlizmi anglatadh.

Muhandizhk kompyuater grafikasi famning takomollashtmlgan mazwvmm deduktiv uwsulda
tashkillashtimlgan Bunda woummy kompyater grafikasidan xmsusy konstruktorhk grafikasi va uning
timmlariga o'tish jarayoni kitilgan (2-rasm).

Qolaversa, takomallashtinlgan mazmun tarkibidan obyekimmg 30 modeh asosida wning isheln
chizmasini avtomatk tarzda ohish kabi konstruktorhk dasturlarimng zamonaviy imkoniyafi o'nn olgan. Biz
muhandishk kompyuter grafikas: fam bo®vicha talaba: kompyuter grafikasming tamom; kompyuter grafikas:
bo'hmlanm; konstruktorhk grafikas bohmmi tashkal etwveln tzamlar (CAD, CAM, CAE) haqda.

— CAD tizmmida 1shloveln grafik dasturlar va nlarmng 1shlash tamenallanm;

— elektron tasvirming formatlar;
— chizmia bajarish uelun go’lamladizan wskunalar panellanm;
—buyumming fazowiy holat asosida wning chizmasim olish algortmlarm bilishi kerak:;
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2-razm. Muhandizhk kompyuter grafikazining detukiiv tnzlmasi

—1kki va uch o'lchamh grafika varatish uelun mo‘ljallangan uskunalar panelm tahhl qulish:

—benlgan uch o'lchaml detalning 1kki olchamh chizmasim chizsh;

— detalnmg 1kka o'lchaml chyzmasi asosida uning ueh o°lchamh modelim qurish;

— tekislikda va fazoda geometrik modellami lovibalashmmg optimal algorntmlanni aniglash;

—tekishk va fazoda marakkab chizma va shakllarm yaratish;

—chizmanimxtqiﬁshﬁchopetishku‘m:kmaﬁgaegzbu‘]jshikmk;

chmamqulda(chmmqmuﬂmymdmﬂa}waﬂﬂﬂdmymdamﬂahajaushmnqqudﬂ,

— 1kki va undan ertig CAD dastorlanm o'zaro taggoslash, o' xshash va fargh jihatlaning aniglash; —
vangl CAD dasturlanm mustaqil o°zlashémsh malakasiza ega bolhishi kerak, deb o ylayvomz.

Muhmﬂ]sﬂknmpyuhugnﬁkmﬁlmdablﬂambunﬁnhhlﬂmshuhmﬁk dastunm o'gitish va
talabalarm bo'lajak kashiy facliyatida dastwlaming yvang mlmyaﬂanm mm=taqil o'zlashhra chshim
ta'minlash welun wlarming awditoriya va aunditomvadan tashgan o'quv fachivahim te‘g'n tashlallashhrish
muhim Mubandishk kompyuter grafikasi fam uehun ajrablgan vagidan ummh foydalanssh va sho balan
birga ragobatbardosh kaddar tayyorashning eng magbul wsullandan b bu konstruktorhk fizmmga taallugh
bir pecha dastwm o'zaro givoslab o'gitish sanaladi Qiyoslash wmli yangi bilimlarmi faol o'rgamish
vo'llaridan bin hsoblanadi, chunki u talabaning mmstaqil ta'lim olish faolivatmi talab quladi: qiveslash
uchun matenal qidirish, detallarmi ajrafish. O°quish metodi murakkab, ko'p o'lchovl ta'lim bolib, “sof™
metodlar mavyed emas. Har ganday ta’lim jarayomda bir vagtming o‘zida bir necha wmllar qatnashady, bar-
b fo°ldiradi va o' zaro almashhrady.

Muhandishk kompvuter grafikasi famming ma'rura mashg‘ulotlanida gyeslash va ko'rgazmah
tushuntinsh, amaliy mashg ulotlarda gryeslash, reproduktiv va muammel, talabalaming mustagil t2'lm
faolivatlarim tashkallashirishda esa, gqiyoslash va tadgigot metodlaridan foydalanish qziqish uyg'otds (3-
rasm).

MMishandislik kompyuter grafikasi

Ma"ruza muhi:'um (ko rgazmali
tushumsiish)

E i Amaliy mashg ulo
g r o | Beprodulktiv
o

Muarmmoli

: g Mustagi ta"lim
a 1 Tadqiget .
3-razm. Muhandizhk kompyuter grafilcasini of gitish metodlari

Eo'rgazmali tushuntirizh metodi — ibhm “tayyor” holda takhf qilmadi, pedagog bibm benshmng
turli usullarin tashkallashtradi, talabalar malumetlarm gabul qiladi va xotirada saglaydi.

Eeproduktiv metod — bibm “tayyor” holda takhf @hnadi, pedagog nafagat bibm beradi, ularm
tushuntiradh ham talabalar ma’lumotlarm ongh ravishda gabul @ladi, ma’lometm takrorlash, gabul

ilinichiming bk amlic
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Muammoli o'gitish metedi — pedagor muammeom o'rgamsh vo'lim, wng vechimm boshidan
cxngacha foshuntinsh orgall ko‘rsatadi. Talabalar kuzatuvehilar emas, balki fikrlash jarmyomming
ishtirokchilan bo'lib, ular bilim elishdag muammoelarmmg yechimimi oladilar.

Tadgigot metodi — pedagog talabalar bilan birgs muammom shakllantiradi, talabalar mmammom
vechish vaghda bilimm mmstaqil o°=ashtradilar, t2'lim jarayon jadallashtinlgan.

Bugunm kunda juda ko'plab kompywter grafik dastwrlan maviud be'hb, ularm gavsi schada
gollambshi Wlan bor bindan farglanadi. Har bir soha mutaxassislan o'z feoliyatlan welun qulay bo‘lgan
grafik dastuwrm tanlaydilar. Dasturlamning imkeniyat chegaralan ham malum bir sobaga vo'naltmlgan bo'ladi.
Demak, prafik dasturm tanlashda avvalambor wning imkenivatlarim inobatga olish lomm Aksarivat bollarda
grafik dastuorm go‘llashdan oldm boshga bir dasturdarm yola fanlarm o°zlashimshea ehtivo) seziladi. Shoms:
bulan ham grafik dasturlar pmrakkablashib boradi.

Biz o'rganmogeln bo'layotzan dastor Amenkammng Awtedesk firmasi tomonidan 1shlab chigilgan
Aute CAD grafikaviy dastundir. Autedesk firmasining juda ko'plab dastur paheulotlan maviud bo'hb (dute
CAD, ArchiCAD, duwo CAD eectrical, 3dz Max, Design Review..), butlun dunyoda keng omwnalashib
ketzan, eng so'nm texmologiyalami o*nda mugassamlashtradi. Fomaning dastor mahsulotlan wehida Auto
CAD dastun pwhim o'rn tutadi. U asosiy bo'lib, golgan dastorlar uning asosida yarafilzan hisoblanadi.
Grafik imkoniyatlari juda yogon va ayml paytda ham sodda, bam mmrakkab topshinglami bajara oladi
Skumisi efiborga loyighks, u bevosita amq fanlar bilan kam chambarchas bog ‘ligdir.

Ulaming uzvry davom sifatida ham gabul qilimishs smemban va talabalaming kelmusi 1sh folnvatlanda
ham foydah o'nn tutadh degan wrmddamiz.

“Fompyuter grafikasi™ fami binmchy navbatda mformatka fam bilan bog'hgdir Eompyuterda oddrny
operatsiyalar majmmasing bilmasdan funb kompyuter grafikasim o'zlashtonb bo‘lmaydi. Demak tahm
tizmmda avval informatka fam talabalar tomomedan o®zlashimbishi lozam ekan. Eeving talab o‘rgamladigan
grafik dastwrm talabidan kehb chigadi. Aute CAD grafik dasturi chizma yaratish bilan bog'liq bo‘lganligi

bom ham chi hilik iva, chi hilik Famini i hisoblanmich chi va
kabi anig fanlarm balishm talab etadi Oddiy geometnk yasashlar (aylanam teng bo‘lakarga bo'lish, aylana
vovl, winma, vatar, burchak bissektrisalarm otkazish, perpendikulyarlik va parallellik xossalan. .o bilish
talab enladi. Aks holda o zZmiz buyruglar majmuasim noto’g'n benb dasturdan biren-bir amalni bajanshing
talab ehshomiz o'nnsiz. Chsga qlib ayiganda Auto CAD grafik dastunm o'rganishda dastlab informatika,
so'ng chrzmachilik va chizma geometriva fanlan o‘zlashiinlgan bo®hishi lozm.
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