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Kirisiw

Zamanagoy xabar kommunikacion texnologiyasiriam olardi amelge asiriw
gurallarin juda tez rawajlaniwi xabar jamiyetinpayda boliwin aldinnan belgilep
beredi. Bunday jamiyette insan iskerligitiarliq tarawlarinda miynet etip atanlardn
kopshiligi xabarlardi islep s@w, saglaw, gayta isle hdm dnen jogari formasi

bilimlerdi targatiw menen slgulanadi.

“Kompyuterlestiriwdi  janede rawajlandirrw  ham abar kommunikaciya
texnologiyalarin usinis etiw hagqinda“gararda xabar kommunikaciya texnologiyalari
tarawinda birinshi ndwbette programmaliq qurallardesliwmatlar bazalarin islep
shgiw, respublika, tarmag ham aymaqlig xabar kommagiya texnikasin islep
shgariw tarawlarinda islew ushin joqgari darejeli géleg tayarlaw zarur degen

waziypasl! sipatinda belgilep 6tilgen.

«Bilimlendiriw  haqgindag®  Ozbekstan  Respublikasi  nmizami  ham
«Kadrlar tayarlawdi  Milliy bagdarlamas> maqgset ham waziypalarin
basqishpa-basqish amelge asiriliwinda zamanagoyr xéxnologiyalari ham

sistemalarim roli jada ahmiyetli bolip kelmekte.

«Kadrlar tayarlawd Milliy bagdarlamasi» tolig amelge asiwgagozlengen
magqgsetlerdi Ulken ekenin esapga alsaq, bagingi kinge keligivogistemalarimi har
bir tarawinda jaa texnologiyalardan paydalaniw zarurligi ayirigsimenda ekenligin

seziw giyin emes.

Hazirgi kinde mamleketimizde informaciyaninkmyuterlestiriw tiykarinda juda
ulken jumislar islendi, émirimizdibarliq tarawlarinda informaciyalar menen islewdi

jedellestiriw rejeleri «Kadrlar tayarlawdMilliy bagdarlamasi» da korsetip otilgen.

Bilimlendiriw processinde fia texnologiyalar, pan ham texnika jetiskenliklerine
paydalaniw tayarlanip agan ganigelerdi sipatin qay darejede ekenligin korsetip
beredi.



3d Studio MAX ush Olshewli modellestiriw hakdrsetiw (vizualizaciya) jaa
basqish bolip tabiladi. Bul programma jardemindgijosipatli animaciya ham ush
olshewli modellerdi professional darejede jaratianmkin. Bunda siz eki 6lshewli ham

ush élshewli obektlerdi gollanivwz mamkin.

Bul programma jardeminde jogari sipatl tiplikacion filmler, malim panler

boyinsha kérgizbeli programmalar jaratiw mamkin,

3D Studio MAX ta obektlerdi késhiriw maydanfviewport) ta jaratasiz. Buni
ushin siz kerekli asbaptiiiap, kursordi koriw maydanina keltirgéiade kursor
korinisi 6zgeredi. Mishka jardeminde obektbishewlerin beresiz. Jargian obektlerde
kino effektler jaratiw ushin arnawli kamera hamtgash asbaplarin qollawz mamkin.

Obekt sirti ushin har tarli materiahtawiniz mamkin.

Kori maydaninda jaragdn obektlerdi hareketlentirip, kishi animaciya paydiw
mumkin. Bunh ushin (Animaciya) tdymesin basip, kadrlardi 6 Zgmtjgsgdayda obekitti
hareketlentiriwv menen agar kadga alip kelinedi. Keyin, animaciya panelinen (Play)
tiymesi basiladi. Natiyjede kadrlardan animaciyaydpa boladi. Bul jaratgan
animaciyan! fayl kérinisinde kompyuter yadinda asagham galegen video kaorinislerdi
ogiytugin programma jardeminde oqiwimiz kerek. Fayl *.&eheytpeli formatta
saglanadi.

Temanm aktuallig

Hazirgi wagitta, zamanagoy kompyuter texnikaaratjannan berli, olardi
bilimlendiriw tarawinda qollaw juda ahmiyetli bolgpmldi. Bilimlendiriwdi dasturiy
formalari, xaliqth jana asirdegi bilimge bghn talaplarin gandira almay galdi. Soni
ushin da, ashiq dep gtah, bilimlendiriwdi jana modeli juzege keldi. Bilimlendiriwdi
bul modeli jahand, bilim aliw processidi ham insan mgiwmatinin ashiglginan kelip
shgadi.



[-BAP. 3DS Max programmasinda ush élshemli ob’ektledi jaratiw ham oni

eksport etiw.
1.1. 3D Max Studio programmasi interfeysi

3D Studio Max versiyasi 2017 programimago desk kompaniyasin jeke mulki
bolip esaplanadi ham @nbdlimlerinde islep skgilgan — Piscneet firmasi tarepinen,
Max 2017 programmasi Ush 6lshemli kompyutergiiafigi ham oni 3D grafigi dep
ataydi (3Dinensional — ush élshemli) tiyisli boapaplanadi ham ayirigsha sawretlerdi
sintez etiw ushin molsherlengen, saxnani real @nigamasa oylap tapdn dunyalardi
sipat penen suawretli detal menen koérsetedi, burtrerfari suwretlerdi, obektlerdi
hareketlerdi ham oni animaciya dep ataydi ham aatlér izbe-izligin tamiyinleydi.

Ayirigsha suwret hdm animaciya jaratiwda M2817 programmasl menen

tamiyinlewshi bir neshe imkaniyatlar bar.

Olar: Qalegen ush o6lshemli obektlerdi geometriyafmymada modellesiwi —
apiwayidan, sfega deyin, tuwri muyeshli tbiyatta juz berip gain obektler formasin,
haywanlardh denesi, terekler yamasa shaygalipganr suwdi biyikligin korsetiw

mumkin.

Fizikalig gasiyetlerdi obekti, kopmuyeshli aynali sawleleniw ham jarighq
nurlarina siniwi, atmosferaliq hadiyseler, tuman yamasa,ttdbiyat hadiyseleri, gar

yamasa ot siyaqli hadiyselerdi korsetedi.

Ush o6lshewli saxnani jaratiw imitaciyasi q&egsharayat ushin, shuqir kosmostan jariq kinge
deyin modelleniwshi obektlerin vizual real suwretliinada ham sayasi menen, bulgnaslawshi
esaplanadi.

Barliqg parametrler obekti animaciyasi fofiormasi, 6lshemi, jgdayi, réi ham xarakteristikaliq
materiallar ham t@& baqgalar menen basqgariw har qiyli jollarin reallag yamasa animaciya
jagdayinda obektler qasiyetlerin o6zgertiw, har qiylirdegi hareketti imitaciya imkaniyatin
tamiyinlewshi menen baylanisli.

3DS Max 2017 ob’ekti



Obekt atamasi (object) Max 2017 de ush odlshemliydnn galegen virtual
elementlerine tiyisli, saxna quramina qosiliwi minmkam olaga modifikatorlar

gollantliwi mamekin.

MAX 2017 obektleri kategoriyalga bélinedi, Bul kategoriyalarlijetewi bar:
Geometry (Geometriya), Shapes (formalar), Lighcridley deregi), Cameras
(kameralar), Helpers (jardemshi obektler), Spacepd/dkolem deformaciyasi) ham
Systems (sistemalar), bunnan tisqari obelsitil kategoriyalagya tiyisli bolmagan ash
turi bar. Editable Spline (redaktorlawshi splayEditable Patch (redaktorlawshi bolek)
ham Editable Mesh (redaktorlawshi setka). Sol astien tisgari gghn barlig MAX
2017 obektler parametrli esaplanadigryg jaratilip atiganda aniq xarakteristikaliq
parametrler toplamin payda etedi, obeékiordinatalari jgdayi siyaqli omi uzinlg
boyinsha olshew, eni ham biyikligi, segmentler saamasa tarepleri hamgtabasqga.
Bul parametrlerdi keyinfesat 6zgertiw mumkin, sofiushin obektlerdi jaratiw waqtinda
jogarn anighqg shart emes. Tomendegi tighkaMAX 2017 obektler klassifikaciyasi
keltiriledi. Isletiletyzin obektler tari, sani, gosimsha modullerden pamaldl esapga

aliw mumkin.

Geometry kategoriyasi bul kategoriga ush o6lshemli saxnani geometriyaliq
modeldi qurivga molsherlengen obektler kiredi ham tdmendegilbdmedi:

® % ® MmN =D

¥ Object Type

Box Cone
Sphere GeoSphere
Cylinder Tube

Torus Pyramid
Teapot Plane

TextPlus

* Name and Color

Standard Primitives (standart primitiviarpul duris geometriyaliq formagiaish
olshemli parallelepiped, sfera yamasa tor stanatartitiviar sanina obektta kiredi, ol
0zinde shaynekii murni menen koéz aldimga keledi, goli ham gappa menen
birgelikte.



Extended Primitives (Jagsigam primitiviar) — Standart primitiviga garganda
bul tsh o6lshemli 6zek qiyinraq forgeiye boladi ham parametrlerdi tlken sani menen
xarakterlenedi. Olg@a sonday obektler kiredi: parallelepiped, cilindspmuyeshli ham
tagl basga.

Compound Objecc (duzilgen obektler) —imh 6lshemli 6zek, bir neshe apiwayi
obektlerden duzilgen gaydaga garap, primitive — obektler bolip tabiladi.gan Lof
(laftingli) tardegi obektler kiredi — Ush 6lshenlzek olar laftth metodi menen quriladi,

yagnly gabiqg qurilis joli menen berilgen traektoriygaastiriladi.

Particle Systems (gqosimsha sistemalarpul-koplik mayda ekiqirli yamasa
ushqihi gosimsha Sistema bolip tabiladi.

Patch Grids (bolekler setkasi) — bul Hikiker Beze béleklerinen ibarat ham tuwri
muyesh formasi tegisligi fragmentine uqgsas bas#mn jaratigan. Keyin bunday
biyikliklerdi forma ham qiyalii tochkalarin basqgariwshi manipulyaciya boyinsha
gad&alaniwi mumkin. Beze bolekler setkasi jardemindéaydo 6zgeriwshi qiya

jardeminde biyiklikti modellestiriw golayl..

NURBS Surfaces (NURBS-biyikligi) — bul Bdikler onin formasi racional B-
splaynlar menen koriledi (Non-NURBS Surfaces (Nsirbbiyiklikleri)). Nurbis
— biyikliklerine baylanisli b@an jggdayda olar yamasa kosmosta berilgen saxnalardi
barlig nogatlarinan 6tiwi mamkin, yamasa qolaylineomamkin. Bunday biyiklikler
gryin formadgl obektlerdi modellestirige saykes keliwi mamkimngiz ham janl

tabiyatqa saykes gaayda.

Dynamics Objecc (dinamikaliq obektler) — Btaindart obektlerdispecifikahqg har
tarliligi eki tardegi mexanikaliq qurilmalardingat modellestiriwge ruxsat beredi;
prujina ham amortizatorlardi. Bul obektler ¢ainieal prototipine korinis boyinsha
ugsaslkl Uana emes, animaciyada olar tasir giliggahrkishke duris jandasadi.

Doors (esikler) hAm Windows (aynalar)- stmabektlerdi har qiyliligi, qiyin
arxitekturali elementlerdinsat modellestiriwge ruxsat beredi. Har qiylh tuidagna

ham esikler, animaciya dawaminda ashilip jabiligmkin.
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® % ® mMA S

Standard Primitives
Standard Primitives

Extended Primitives

Compound Objects

Particle Systems
Patch Grids

Body Objects
Doors

MURBS Surfaces
Windows

AEC Extended
Point Cloud Objects
Dynamics Objects
Stairs

Alembic

VRay

mental ray

CFD

Max Creation Graph

Shapesobekti kategoriyalari bul kategoriga har qiyli siziglar bgan qgavariq,
gavariq bolmgan ekiqgirali figuralardi payda etedi. Sizighazi bir tarleri (méaselen,
spiral) olar tekislikte jaylaspawi mamkin. Ush dshli keaislikte jaylasiwi mimkin.

Formalar tayarligta xizmet etiwi mamkin.

® & ® WX =%

spine [

v Object Type

v

Line Rectangle

Circle Ellipse
Donut
Star
Helix

Section

* Name and Color

Splines (splaynlar) — eki késherli geometrydiguralar, (maselen: tuwri mayesh,
ellips yamasa juldiz) ham siziglar galegen qgiya@a konturlar tekstli simvollardiki
bolip tabiladi.



NURBS Curves ( NURBS — giyalar)- bul sizidiar giyhlgi, siziwshilardi qurige

ruxsat beriwshi, sinig giyakga iye emes. NURBS- giyalari iksliktin saxnasinda
belgilengen nogatlardan 6tedi yamasa olafidatiyeleydi.

ofc]® mr = %

Splines

Splines

NURBS Curves
Extended Splines
CFD

Max Creation Graph

abh kS Lilpas

Arc Donut
Star
Helix

Eqg Section

¥ Name and Color

Lighc hdAmCameraskategoriya obektleri bunday kategoriygasaxnani jaratiwshi
har qiyli derekler imitaciyga molsherlengen ham syomkali kameralar obektivalarg

saxnanl guzetiw ushin molsherlengen. Bizde ekravideX 2017 obekti ganday
koriniste boliwi korsetilgen.

® & ® AN =%
Phn:ltornetric

¥ Objeck Type

® & ® A =%
Standard

¥ Object Type

Target Light Free Light Physical Target

mr Sky Portal Sun Positioner Free

* Name and Color * Name and Color

Jariglhg deregi ham kameralar gagaim ham erkin boliwi mamkin. Bdarlargan
jarighg deregi bul kameralar nogath obektozlegeni menen pariglanadi. Erkin
jarighg derekler hAm kameralar molsherge iye emes.



Helpers kategoriya obektleri juwmaglawshi saxna siwresapga almastan ham
onn modellestiriw yamasa animaciyani qisgartiriw ushalsherlengen ham bul
obektler sol kategoriy kiredi. Jardemshi obektler tdomendegi tarlergéniedli.

Standard (standartlar)- bul obektlerdi gayta isleviihm animaciyanigeometriyaliq

modelinde jardemshi waziypani orinlaydi.

o %

Standard

¥ Object Type

Dummy Container
Crowd Delegate
ExposeTm Grid
Point LightMeter
Tape Frotractor

iray Section Compass

¥ Name and Color

- Atmospheric Apparatus
- CameraMatch

- VRML 1.0/VRBL i VRML97

Space Warpsobekti kategoriyasi geometriyaliq modeli yamasamdair har qiyl
kushler immitacion tasirge mélsherlengen obekitéikategoriyga kiredi, kishlengen
maydan tasirine tusedi.

Bul awirhg kush tasirin immitaciya etiwgaxsat beredi yamasa tekstti atomlar
sistemasina yamasa tegis obéktthaydanin deformaciyalaw suwdi suwretlewshi
vektorli tolginlar yamasa shieerlerdi taslagan tastan modellestiriw ushin. Koélemli
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derekler deformaciyasi aynada suwretlenedi. Shafiklgiler korinisindegi
proyekciyalar juwamagqglawshi saxna, saxna suwréimtdmeyde. MAX 2017 kélemli
deformaciyalardi har qiyh turi bar.

- Geometric/Deformable (deformaciyatan geometriya) ham Modifier-Based
(modifikatorlar dereginde) — har qiyli jol menenldmli geometriylig modeldi
deformaciyalaw mumekin:

- Particles & Dynamics (bolekler ham dinamikam Particles Only (tek bolekler) -
sistemali boleklerde ayirigsha bodlekler kushli rtagkizedi, awirliqg kiushi yamasa

samalda immitacion tasiri ushin isletiledi.

- Dynamics Interface (Dinamikaliq interfeys)aimikalig sistemga tasir etiw ushin
xizmet etedi (MAX 2017 obektler toplami dep ata)adi

Systemobekti kategoriyas! har bir sistemagl@gen bir-biri menen baylanish
obektlerdi 6z ishine aladi, tarepler gosindistesmnh animaciyasin tamiyinleydi. Bul
kategoriya basinan 6z ishine obektler qosiw ushoisinerlengen, olar qosimsha
programmali moduller argali jaratiladi. MAX 2017nanw komplektine ush turli
sistemasi kiredi:

® & ® M =%

Standard

¥ Object Type

Bones Ring Array
Biped Sunlight
Daylight

¥ Hame and Color

- Bones (suyekler)- skelet siyegin eske saiaoh tiri janzatlardi animacion modelin
jaratiwda paydalaniladi, yamasa mexanikaliq instntiarin jasaw. Bul obektler

vizuallaspaydi ham proyekciya aynasinda korinbeydi;
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- Ring Array (xorovod)- berilgen obektler saam toplam jaratiwda paydalaniladi,
korsetilgen radiusti shber boyinsha tartip penen jaylasiwi ham sol obaktle
animaciya hareketin orinlaw bolip tabiladi.

- Sunlight (quyash nuri) —parallel jarighgrnderegin jaratiga ruxsat beredi,
qguyash jargirawin immitaciyalaydi, geometriyalig¢daydi esapga alip quyash
hareketin tikleydi, modellewshi saxnani sutka hagwsimine garap jaylastiradi.

Autodesk 3D Mayeeirfeys elementleri.

Tiykagl menyuda Windows operacion buyriq toparlari harardi tanlaw
bagdarlari standartlari isletiledi. TOmenirekte harrienyu boliminh gqisgasha analizi

berilgen, buyrig menyusimisletiliwi kerekli darejede isletiledi.

File menyusi. File (fayl) buyrig menyusi egga ruxsat beredi, saglaw, importlaw,
ush o6lshemli saxna faylin eksportlaw, sawretlerlifayham har bir formatga
animaciyalardi kériw. Bunnan tisgari, MAX 2017 kigniraciyalaw ham duazetiwge
ruxsat beredi. Menyuflitdmengi bdéliminde ashilip agan aqigl fayllardin atlar
dizimin jamlegen, olardi sani Recent Files in File Menu shechigine beril@denyu
atl faylda sani) 6z ulesin gosadi Files (Fayllargférence Settings dialog aynasi
(parametrler nastroykasi) Customizes Preferencastrbyka-parametrler) komandasi

arqgall shgariladi ham ol $a ten.

Edit menyusi operaciyani gaytariw ham galdikomandalarina ruxsat beredi,
ajiratiw, nusqa késhiriw, 6shiriw ham obektler gaétierin duzetiw, saxnagaayin tikle

ham registraciyalaw mumkin.

-Undo (Biykar etiw)-aggn orinlargan jumis yamasa operaciyani hareketin biykar
etedi, onh suwreti menyuda kérinedi. Undo (biykar etiw) Usilem paneline yamasa
Ctrl+z klavishalar kombinaciyasin basiw arqgall &eehsiriw mumkin. Bul buyriq tek
agirinda galan 20 a&meldi yadta saglap galiwi mamkin, biragdigélemi Undo Cevec
(biykar etiw darejesi) esag@esh jardeminde asiwi mumkin.

12



Preference Settings (parametrlerdi sazlajvtlialog aynasi, menyu komandasi

argall shagiriladi Customiz Preferences (duzetarqumetrler;

-Redo (takirarlaw) —Undo (biykar etiw) kandasin aggn hareketin biykar etedi,
yagnly aqigl biykar etilgen komandani takirarlaydi. Sonday s&te Redo (takirarlaw)
uskeneleri paneli ham xizmet etedi. Deleted (0shir belgilengen obektti oshiredi
yamasa saxnani belgilengen obektler jiyindisi. @shishiin jane Del knopkasin basiw

mumkin.

Toolsmenyusi. Tools (servis) menyusi har qiyli basisim obektlerdi isletiwge
ruxsat beredi, komandal politralardi shaqiriwstamiyinleydi ham Material Editor
(materiallar redaktorr) ham Material/Map Browseiaferiallardi koriw kart tekstura).

Group menyusi. Group (topar) menyusi atl, toparli oleelt buziwga ham

redaktorlavga jaratiwga ruxsat beredi.

Views menyusl. Views (proekciyalar) menyusi Max 2017 kileeinin barliq
aspektler menen korsetiwge ham basgaawuxsat beredi, korsetiwdi esapga alip,
jardemshi kordinatali setkalarin ntestiriwi ham aktivlestiriw tamiyinleydi ham
basgariw komandasin saxnada kérsetiliwin tamiymtilpyoekciyalar aynasinda amelge

asiriladi.

Rendering menyusi. Rendering (Vizuallastiriw) menyusi saxmzuallastiriw
komandalarina ruxsat beredi, animaciya eskizlednvwk ham jaratiw dialogi ayna

Video Post (videomontaj) shaqiga ruxsat beredi ham parametrlerin duzetedi.

Track View ham Schematic View menyusi. Trat&w (trekler kériw) menyusi
dialog oynasin manipulyaciyalaw komandasin 6z estatadi. Track View (treklerdi
koriw) Schematic View (strukturasin koriw) menyugirami boyinsha analogiyalig-
manipulyaciyalaw aynasi dialogli komandasi Schemégw strukturasin kériw ushin

xizmet etedi.

Customizemenyusi. Customize (Duzetiw) menyusi duzetiw kodsesmn 0z ishine

aladi, Max 2017 zagruzka karinisi interfeysi harglaw, bazali parametrlerdi dazetiw,
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kordinatalar setkasin ham baylanigimi 6lshew birligi konfiguraciyalaw jollari
komandalari papkalar, fayllar menen proekciya aynalsp tabiladi.

Max Script menyusi. Max Script menyusi komandalarin 0z islalael, jaratiw
ushin moélsherlengen makroslar isletiliwi ham otkiasi programmasi, Max 2017
tilinde qurigan ham duzilgen Max Script hAm programmalardi aataidrizde boladi
ham animaciya ush élshemli saxnasin, Max 2017 feysr elementlerin rawajlaniwi

ushin xizmet etedi.

Help menyusi. Help (jardem) menyusi Max jardemshi sis@na kiriwge ruxsat
beredi, jardemshi ngawmatlardi obnovleniye etiwdi tAmiyinleydi. Intezt tolgini
boyinsha, bunnan tisgari kesiwshi programii&wigini informaciya 6z ishine aladi.

Komandali paneller. Autodesk 3D Maya da 6 d&omandali panellerge iye
koreshkalar menen jaylasqan: Create (jaratiw), ®odjozgertiw), Hierarchy
(lerarxiya), Motion (hareket), Display (Ekran) h&dmtilities (servis). Kerekli panel

komandasin tdaw ushin saykes keliwshi koreshkani basiw kerek.

1.2. 3D Max Studio programmasindesnall blok modelin jaratiw

3ds Max 2017 programmasinda Sistemali bfoBd modelin jaratiw izbe-izligi,

ob’ekt teksturasin jaratiw ham teksturani ob’ekéydastiniw kérsetilip Gtilgen.

Tekstura jaylastirilatin ob’ektti jaratiw. Biringl@n teksturani jaylastiratin ob’ektti
jaratip alamiz. Ob’ekt sipatinda kompyuter sistentbki saylandi. Jumisimizdi
ChamferBox ob’ektin jaratiw(Create->Extended Pnwve$->ChamferBox) arqgal

baslaymiz:

Korsetilgen parametrler menen ChamferBox jansta
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Jaratigan ob’ektimizdi Redaktorlaniwshi poligga(Editable Poly) 6zgertiremiz
hamde @ jogarda&l nogatlarin belgilep, z koordinatasingyay biyikligin) 44.5 mm ge
O0zgertemiz. Keyingi nogatlardida usi tartiptegiyy 27.0, 26.3 ham 17.8 mm ge
0zgertemiz. Natiyjede ob’ektimiz tdmendegishe kiéke iye boladi:
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Ob’ektimiz aldirgl tarepindegi jogan ortada& poligondi belgilep, Extrude

instrumenti jardeminde -0.5 mm ge ob’ekih betine kiritilsin.

Ob’ekt ish tarepine shuqurlig payda etishin Select and Uniform Scale

instrumenti jardeminde polygon 6lshemin ézgehtul jagdayda kishireytemiz).




Tap sonday operaciyani ortgg@oligongada orinlaw kerek.

Ortad&! poligond& jaratigan shuqurhgti tbmengi tarepin aylanba korinisine
alip keliw kerek. Bul ushin tdmengi muyeshtegi ggmi belgilé, ham usi gabga
ustinde 2 marte Chamfer buyna orinlaw kerek.(birinshisinde Champer dlshemiri,m

ekinshisinde 0.5 mm).
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Endi ob’ektimiz artql tarepindegi aylanbali tarepledshiremiz. Bum ushin
hiriwge boladi.

aylanbali tareplerin belgilep delete klavishasah
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Natiyjede teksturasiz sistemal blok jarattiq:

Autodesk 3ds Max 2017 anemax

e PRAm
Modeling
Polygon Modeling

OPEN ENE-EY
Standard Primitives

~ Object Type

Box Cone
Sphere GeoSphere
Gylinder Tube
Torus Pyramid
Teapat Plane
Textrlus

* Name and Color

0 5 9% 9% 100

None Selected Grid = 10,0mm ' Auto | | Selected

Setk. J% | Fiters.. AL

Click or click-and-crag to select objects (&) Add Time Tag

Jayilmalarpasseptkn) jaratiw — bul ob’ekt ushlarina tekstura koordatatin berip

hgiw esaplanadi. Bufitushin ob’ektke UVW Map modifikaciyasin jaylastinam

Keyin kerek batan koordinatalardi keltirip sgaramiz:

Autodesk 3ds Max 2017 anemax

Edit Took  Group  Views | Creale’ Modifiers | Animation  Graph Editors  Rendering il View Customize  Scripting  Content  Help

'j cg 69 (/” Eg(; Al v 'k Selection Modifiers > W‘ View v !!‘ 'T' ﬂ 3’7‘&) 0/2 :»’) {}/ Create Selection Set v \

Patch/Spline Editing
Modeling|  Freeform Selection , G

Mesh Editing
Polygon Modeling
[+] [Perspective ] [Standard ] [Hidden Li}

Conversion

Animation
= ChamferBox001
Cloth

Hair and Fur Modifier List

© » VW Map.

UV Coordinates Camera Map » Ediable Poly

Camera Map (WSM)

MapScaler (WSM)

Projection

Free Form Deformers > Unwrap UVW Al |

Parametric Deformers > UVW Map
UVW Mapping Add o
UVW Mapping Clear

NURES Editing M e

Cache Tools

Subdivision Surfaces

Surface
Planar

Radiosity Gylindrical  Cap.

Cameras ) Spherical

Box

Length:
Width;
Height

UTile: Fip
VTile: Fip

W Tile: Fip

¥ Reab-World Map Size
Channel:

® Map Channel: L

Vertex Calor Channel

Alignment:
X Y ez
0 5 90 95 100
1 Object Selected 5 . : Grid = 10,0mm + Auto  Selected A LR LY P
Um0 E e Dy
% 232
07.06.2017

UVW Map Modifier [ Add Time Tag SetK.
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Eger islengen hareketlerden keyin Gizmo(ob’ektagtindg sagish siziglar)
ob’ektti toliq ishine alip turmgan bolsa, Gizmo panelinen Gizmo olshemlerin 6zgerti

kerek:

AR IRTR Sy T
o B

Parameters
Mapping:

U Tile: 1,0
V Tile: 1,0

Endi kerekli bogan tekstura koordinatalarina iye boldiq, fgna olardi kerekli
jagdayga alip keliw kerek. Bumiushin ob’ektke Unwrap UVW modifikatorin beremiz.

Egerde Open UV Editor instrumentimlasaq:

-
¥
-
3
L
Iy
*
]
&
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EEET & e ewil

J. Edit UVWs — O >
File Edit Select Tools Mapping Options Disp View

Checker )

~ Reshape Elements

EDR W,

¥ stitch

) i O

Ol jagdayda tekstura koordinatalarin redaktorlaw mumloigén ayna ashiladi.
UVW Map ti paydalaganimiz sebepli, aynamizda jastdegi siziglar bar, bul siziglar
ob’ektimiz poligonlari(tarepleri) esaplanadi. Opse>Filter Selected Faces buyri
jardeminde belgilenbegen poligonlardi aynamizdaddfuey goyiwimiz mumkin.

Endi Unwrap UVW modifikatori poligonlardi redaktaw rejimine Oti.

» Material IDs
~ Edit UVs

Open UV Editor ...

Tweak In Wiews

Al | &% sl

1

» Channel
- Peel

» Projection
= Wrap

» Configure
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Endi ob’ektth aldingl tArepindegi poligonlardi belgite

Tekstura koordinatalarin redaktorlaw aynasin&@®pen UV Editor knopkasi), bul

jerde:

& Edit UVWs - o X

File Edit Select Tools Mapping Options

Olshemin ham ornin 6zgertiw instrumentlerin paydgéam halda belgilengen

poligonlardi tdmendegishe koriniske ketiiri

3 Edit UVWs = o X

fo ol

EmEDm
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 Selection
» Material s

v Bk Ws
pen I\ B

Tk I Vi

S84

A TR Y TR

o i e

Redaktorlaw aynasinda tomendegishe koriniske iyadino

3. Edit UVWs = | >

File Edit Select Tools Mapping Options Display View

UV‘ :.:{‘ CheckerPatt...( Checker ) ¥
¥ Quick Transform

++ | || o,

==l S

a

+
i+ S

4

¥ Brush
+
»

Strength: 10,0

L

Falloff; 20,0

¥ Reshape Elements
ETS

v Stitch
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Tomendegishe koriniske kelri

3§, Edit UVWs = ] X

File Edit Select Tools Mapping Options Display View

eckerFatt...( Checker ) ¥

* Quick Transform

=l
§ =h

* Reshape Elements
= @ =
ENUW

¥ Stitch

il o ol 00 o o
(R HH}
WG alnl el CRlal

Tap sonday mtarepindegi poligonlardida tomendegishe korinisiéirin:

&, Edit UVWs = m] x

File Edit Select Tools Mapping Options

Usi jol jardeminde jogdr, tbmengi ham arqga tarepinde tomendegishe kéegjsl
keltirin:
Joqgari tarepi:

§. Edit UVWs = [m] x

File Edit Select Tools Mapping Options Disy View

* Reshape Eleme:

EeS

v stitch
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Tomengi tarepi:

. Edit UVWs = [ >

heckerPatt...( Checker ) v

* Quick Transform

g [
- +

3 Edit UYWs — O x
File Edit Select Tools

e
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Usi tarizde ob’ektti jayilmasina alip keldik. Engsi jayilmani grafik korinisin
aliw kerek boladl. Bumi ushin Tools-> Render UVW Template instrumentinen

paydalanamiz. Bul instrumenttaynasi tomendegishe:

Render UVs X

Render Target

Default

1024

Width:
Height: 1024

Guess Aspect Ratio

¥ Force 2-Sided
Fill
. Alpha: 1,0

Mode: MNone

v Show Overlap ...

Edges
. Alpha: 1,0

v Visible Edges
Invisible Edges
v Seam Edge

Render Output

Render UV Template

Kvadratli tekstura payda etiw ushin enin(width) hdmyikligin(height) bir
Olshemde, ygniy 2ge eseli sanlarda(256,512,1024,2048 hamddyiigani magsetke

muwaplg:

Render UVs X
Render Target

Default

Width:
Height:

¥ Force 2-Sided

Fill

- Alpha: 1,0
v Vi

e Edges

ble Edges
v Seam Edges .....

Render Output

Render UV Template
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Render UV Template knopkasin basip, tomendegishirigid alamiz.

Save Image knopkasi jardeminde suwretimizdi ézimizglayl bir formatta

saglaymiz. Grafik redaktori jardeminde 6zimizgedamatarizde bezeymiz:

UsI menen teksturamizdi jarattiq. Endi bul tekstoeaen ob’ektimizdi gaplaymiz.

Ob’ektti tekstura menen gaplaw

Materiallardi redaktorlaw aynasin asfikilavish M), Diffuse gasinda knopk&a
basiladi:




Material Editor - 22 - Default

Modes Material Navigation Options Utilities

22 - Default VRayMtl

Basic parameters

Diffuse ] Roughness
Reflect

RGlossiness 0 Max depth
¥ Fresnel reflections Exit color

L Dim distance
Affect channels Color only ¥

Refract

Glos!

IOR L6 Max depth
Abbe number Exit color

Affact channels Coloronly v ¥ Affect shado

Juklengen aynada Bitmaptintap, saglapan suwretimizdi ashi ham Assign
Material to Selection klavishasin basip, ob’ektk@jilzan materialdi qolia Natiyjede

ob’ektimiz tbmendegishe koriniske iye boliwi kerek:

Autodesk 3ds Max 2017 ancmax keyword o phrose

Gotp Viems ! Animaticn  Graph Editors Rendering  Cvil View  Customize  Seripiing  Content Help
A A Sl 1. ) D aAd (¥ - =
2 PRHA € Pl PR R v= BHE EE

deling

» Material Ds

v Edi Ws
Open UV Eder ..

Tweakdn View
7Y S

» Channel
» peal

» Projection
» wrap

» configure

Y lap im0
‘e
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1.3. 3D Max Studio programmasinda sistemali blokletio eksport etiw

GLUT bibliotekasi koplegen 3D-ob’ektlerdi jaragiamumkinshilik beredi. Bunda
bizler har giyli usillar menen jaratiwinga boladi. Biraq quramali grafikaliq saxnalardi
jaratiw ushin 3DS Max Ush Olshemli ob’ektlerdi mibeliriwv ushin arngjan paket
programmasi jardem beredi. 3DS Max programmasinepoet etkende, bizler

geometriyaliq 6lshemlerin hamiksliktegi kordinatalarin ham jaqtiliq taratiwshnor
alamiz.

Geometriyalig mgiwmatlardn saglaniwi, saxnafibarliq elementleri N sizigtan
turatinin bildiredi. Bul degeni ush olshemli ob®kikenisliktegi kordinatalar jiyngina
aytiladi. Bizler ush 6lshemli ob’ektti juklegendesal etip ASE formatin kéremiz. Bul
formatta 3DS Max programmasinda jaggn ob’ektti jail saglawga boladi.

Endi 3DS Max programmasinda jargah Sistemali blok ob’ektin eksport gilamiz:

Bunmn ushn File menyusinan Export tikaymiz:

* = L:]| Workspace: Default - H

Export files from 3ds Max
Do

Game Exporter
@] Export the current 3ds Max file in

Game Exporter.

Payda bglan aynadan File name: Sisblok Save as Type: AS@h&Export (*ASE)
ni tanlaymiz ham Save tuymesin basamiz:

Flle name: Sisblok

Soeastpe:  ASCHStene Exurt (*ASE)
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Keyin export etiw gasiygth tomendegishe 6zgertemiz:

ASCII Export X

Output Options Object Types
HLEGE e e

¥ Mesh Definition ¥ Geometric

. - Cancel
¥ Materials Shapes

. S _ Static Output
Transform Animation Keys Cameras

rame #: 0
Animated Mesh Lights Frame

Precision

Animated Camera/Light Settings Helpers

. Decimals: 4
Inverse Kinematics Joints @

Controller Output
Frames per Sample:
® Use Keys Contrallers: 3

Force Sample Animated Objects: 5

II-BAP C# OB’EKTKE BA GDARLAN GAN PROGRAMMALASTIRIW
TILINDE WINDOWSFORM APPLICATION MENEN ISLESIW

2.1. C# ob’ektke bgdarlargan programmalastiriw tili sintaksisi

Har bir har o6zgeriwshi olar Ustinda@niwshi ameller aniglawshi tarlerge
iye boladi. Maselen, int i; tariyiplewi 6zgeriwsimt tdrine tiyisli, ya&niyi putin
O0zgeriwshi dep aniglaydi. Tariyiplew— dastaagekiritiwshi buyrig. Tariyiplew
Ozgeriwshinh tarin  aniglaydi. Tar ati hamnbatpalardan tuwri paydalaniwdi

aniglaydi. Putin tdr ushin tdmendegi amelleigmgan: +,-, *val.

Tiykagi tarler Ozi-6zinen apparat taminatina juwaprebgin tiykargi tarler

tomendegishe:
char; short; int; long; float; double.

Birinshi tért tar patin élshemliklerdiaqigi ekewi soziwshi noqatli, iy
bolshek sanlardi korsetiw ushin isletiledi. charrtdegi 6zgeriwshi usi kompyuterde
belgilerdi (adette bayt) saglaw 6lshewine iye,lnttdegi 6zgeriwshi usi kompyuterde
patin arifmetikga say Olshewgeiye (adette s0z). Turler meneseltifgan putin
sanlar diapazoni ofi Olshewinebaylanisli boladi (oni sizeof  byri

jardemindeesaplaw mumkin).

C++ te Olshewler char tarindegi Olshi&tar Olshewi birliginde Olshenedi.
Tiykargi tarler ortasindg ganasiglardi tdmendegishejaziw mumkin:
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1 = sizeof(char) <= sizeof(short) <= sizetj(<= sizeof(long) = sizeof(float) <=
sizeof(double).

Uliwma, tiykagi tarler haqginda jane basqa narselerdi qigéilv manissiz.
Tiykarinnan, koérsetkishlerdi saglaw ushin putir jeterli, degen juwmaq barliq
kompyuterler ushin tuwri emes. Tiykar tarlerge const sézin qosip tariyiplew
mumkin. Bul baslagish tdrgeusi turdi 6zini beredi, tek bul flayda const tarindegi

Ozgeriwshilerinh manisleri inicializaciyadan &azgeriwi mumkin emes. Misali:
const float pi = 3.14;
const char plus = '+

Birlik qostirnaqga aligan belgiler belgisi 6zgermesler dep esaplartagian
itibar beriw lazim, bul usilda tariyiplengenzgermesler yadda oriniyelemeydi.
Oninmanisi talap giligan orindaerkin isletiledi. Ozgermesler iniciatityawagtinda
tariyipleniwi shart. Ozgeriwshiler ushin inilimciya shart emes, birag albetteusinis

gilinadi. Lokal 6zgeriwshilerdi inicializaciyasiarikiwtiykarlari jada kop.
Bul tdrlerditanlawsiz kombinaciyasina tomendegi arifmetik darel

gollaniliwi mamkin:

+ (plyus, unar hdm binar); - (minus, unar ham Bina

* (kObeytiriw); / (boliw).

Hamde salistiriw amelleri:

== (ten); != (teh emes);

< (kishi); > (ulken);

<= (kishi yaki t&); >= (Glken yaki te).

Eger operandlar gogédn shartti ganaatlantirsa ,ol halda salistiriwv aenil

natiyjede 1 manisti beredi, keri halda bolsa 0 mi@nberedi.

Patinge boliw ameli putintiggeni beredi: 7/2 = 3.
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Patin élshemlikler Ustinde % - galdiqgti elsapameli orinlanadi: 7%2 = 1

Ozlestiriwde ham arifmetik amellerde C-tardi guruppalaw ushin tiykar

tdrler ortasinda barlig manisli almastiriwlardi miaydi:
double d = 1;

inti=1;

d=d+i;

i=d+i;

Qatarli tarler

C++ te belgilerai ayirim bir izbe-izligi (massivliar) dan ibaraekst gatarlarin
yadda saglaw ushin arnawliAnsiStringghematlar tdri gollaniladi. «Strokax» -
«Qatar» turindegi Ozgeriwshiler barliq basqa 6zgsehiler siyagli dgaza ham
inicializaciya etiledi.

Kompilyatoga nawbettegi belgiler izbe-izligi ja 6zgeriwshiniati emes, balki

gatar ekenligini bildiriw ushin qgatarlar birlik gimaq ishine alinadi.
Misal:
AnsiString st = ‘matn gatori’;

Qatar tdrindegi 6zgeriwshiler Ustinde daasgatar Ozgeriwshiler menen gosiw
ameli orinlaniwi mamkin. Bul amel eki gatardi olaidkeliw tartibinde birlestiriw dep
tusiniledi.

Misal:
AnsiString s1 = ‘dastarlewshi’;

AnsiString s2 = * teksti’;

AnsiString s = sl + s2;
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Natiyjede s o6zgeriwshi slham s2 ozgdrilerden payda bghn dastarlewshi

teksti degen manisti gabil giladi.

Qosimsha tarler

Borland C++ te putin manisli 6zgeinsrdin tarlerini gosimsha ajiratiw

imkani bar. Bul jgdayda o6zgeriwshilerdi barliq tar atlari dmendegishe jaziladi -

int X, buljerda X ézgeriwshini bitlardai maydan 6lshemi. X tomendegimanislerden

birewi gabil giliwi mamkin: 8, 16, 32 ham 64.

Bultirdegi 6zgeriwshilerden

paydalaniw standart tarde anigian 6zgeriwshilerden paydalaniwdan parq gilmaydi.

Tomendegi kestede bunday turler menen ahpkorsetilgen.

Tar ati Ozgeriwshini tariyiplewge misal Olshem

__int8 _ int8 ¢ =128; 8 hit

_intl6 __int16 s = 32767; 16 bit

_int32 __int32 1 =123456789; 32 bit

__int64 __int64 big = 12345654321; 64 bit

unsigned __int64 unsigned __ int64 huge = 123486684321; 64 bit

Gilt sézler — bul sézler programma kodin jaziw ngbaydalaniladi.

Abstract
Break
Char
Continue
Do
Event

Finally

as
byte
checked
decimal
double
explicit

fixed

C# tagi qgilt sozler
base
case
class
default
else
extern

float
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catch
const
delegate
enum
false

for



Foreach goto if implicit

In in int interface
Internal Is lock long
Namespace new null object
Operator Out out override
Params private protected public
Readonly ref return Shyte
Sealed short sizeof stackalloc
Static string struct Switch
This throw true Try
Typeof uint ulong unchecked
Unsafe ushort using virtual
void volatile while

O’zgeriwshini 6zi aniglaw programmasi

string @out;
string identy;
string var get set};

public void function()

{

vars=""}

Konstantlar

Const operatori menen aniglanadi bul ézgeriwshgnarama dawaminda

Ozgertilmeydi. Misali:

classFoo

{
constdouble Pl = 3.1415;
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Foo()
{

constint countOfPlanets = 8;

}
}

Kod bloklari

{...} operatorlari kodlar blogim baslaniwi hdm tamamlaniwin bildiredi, Maselen:

void Misal()
{
int a;
{
int b;
a=0:;
1;
1

}
a
b

}

Programma strukturasi

C# ta jazigan programmalar klasslardan hamroslementlerinen turadi. Klasslar
ham basqa tipler programma kodikeasinda aniglanadi.

namespace FooNamespace

{

class Foo

{
class IncludedClass
{
}
}
}

Operatorlar

Operatorlar kategoriyasi Operatorlar
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Arifmetikaliq

+o% ] %

Logikaliq

&N ~&& ||

Konkarenanus ctpok

Arttiriw kemeytiw

++ --

Aralastiriw

< >>

Ten’lestiriw

=== > <= >

Ozlestiriw

= 4= -=*= [= Op= &= |: N= €<= >>

Elementlerge ruxsat

Indekslew

[]

Tlplerdi keltiriw

()

Shértli

Ob’ektti jaratiw

New

Tip hagginda mgiwmat

as is sizeof typeof

Basiganin tekseriw

checked unchecked
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Koérsetkish penen jumis isle

<=

*>[e&

2.2. C# tilinde ob’ektke Balarlargan programmalastiriw tili operatorlari
Shartli operatorlalf hamswitch.

Saylaw operatori (shartli saylaw) ifbal operator shart orinlansa yamasa
orinlanbasa isleydi. Eger berilgen shért ras baista then operatorinan keyingi ameller
orinlanadi. Al orinlanbasa else operatorinan keyintgller orinlanadi.

if (resault ==7)

{
System.Console.WriteLine('Siz duris tapti);
}
else
{
System.Console.WriteLine('lltimas gaytaldan urikdpin);
}

Tarmaglaniwshi operator switch — bul oper&tgplegen tarmagla@an amellerdi
beriliwi mumkin, olardan birin saylap aliw manisnga belgilenedi. Bul arnawl

parametrler berilgende juda qolayli boladi. C#ltedmendegishe jaziladi:

switch (value)

{

default:

{
System.Console.WriteLine('Bul variant ushin aar@glanbaga);
break;

}

case 1:

{
System.Console.WriteLine('1 cifrasi tanlafAga
break;

}

case 2 :

System.Console.WriteLine('2 cifrasi tanlangan ');
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break;
case 3:

{

System.Console.WriteLine('3 cifrasi tanlangan ');
break;
Cikl operatorlari while, do while, for , forearch

While operatori — bul operator shart oriskartikl denesi aylanadi. Bunda shart

aldinnan berilgen boladi. Misali: 100 den 5 ke degnlardi shigariw izbe-izligi:

int a = 100;

while (a > 5)

{
System.Console.WriteLine(a);
a--;

}

Bul jerde, a—bul a=a-1 di orinlaydi Sys@mnsole.Writeline(a); a aAilmanisin
ekrarga shgaradi. Bul jerde a=100, a=99, a=98 ,....... Azé deyin orinlaydi.

Do While operatori — bul operatorda ciktndsi aylagannan keyin shart
tekseriledi. Bunda shart agirinda gggan boladi. Misali:

inta = 100;
dof
System.Console.WriteLine(a);
a=a-4;
}while (a > 5)
For operatori — bul operator shegamg boganda ham maniske putin sanlar
gosikanda isleytgin cikl operatori bolip tabiladi. Maselen bizgeehd 0 deyin sanlar
kerek onda cikl operatori tdomendegishe orinlanadi:

for (inta =1; a<=5; a ++)

System.Console.WriteLine(a);
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Forearch — bul operator massivtiarliq elementlerin paydalaniw ushin paydali.
Maselen, massiv a 3 elementten turadi. Foreachecikbssivth barliq elementlerin

izbe-iz x qa télestirip beredi.

int[] a = new int[J{1,2,3}; // nash massiv
foreach (int x in a)

{

System.Console.WriteLine(x);

Massivler.
C# ta massivler tipi System.Array menen beigadi. Olardi foreach ciklinda
paydalansa boladi. Massiv gasiyeti length massimehtleri sanin beredi.
Bir 6lshemli massivler 6zinde manislerdkior kérinisinde jaylastiradi. C# ta Dev
C++ ke saykes elementler sani nolden baslanadal&iemli massivler tomendegishe

dagazalanadi:

uint[] mas_name = new uint[100];

Bul jerde mas_name — massiv ati, 100 elenresui®. C# tilinde massiv 0 den
baslaganlitan birinshi elementi mas_name[0]; &gr mas_name[99] boladi.

C# tilinde massivti toltirnwditsh tari bar:

int arr_name = new int[2];
arr_name[0] = 1;

arr_name[l] = 2;

int[] arr_name = new int[] {1,2};

int[] arr_name = {1,2};
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Tuwrimuyeshli massivler — bul massivler ekin@mli massivler bolip tabiladi. Olar
tomendegishe gazalanadi:

int[,] arr_name_1 = new int[4,2];
int[,] arr_name_2 ={{0, 1, 2, 3}, {0, 1, 2}};

for(i = 0; i <arr_name_1.GetLength(0); i++){
for (j = 0; j <arr_name_1.GetLength(1); j++)
{

System.Console.WriteLine(arr_name_1]i,j]);

2.3. C# tilinde WindowsForm Applicationda programnaaatiw

New Project ? X
b Recent NET Framework 4.5 ~ Sortby: Default ~ [Nz E‘ Search Installed Templates (Ctrl+E)
4 Installed ‘ cn e
Windows Forms Application Visual C# Type: Visual C#
4 Templates o~ A project for creating an application with
4 Visual C# I.-J WPF Application Visual C# 2 Windows Forms user interface
>
Windows Store
cx
E Console Application Visual C#
Web
re
b Office g:h_! Class Library Visual C#
Cloud "
s
Reporting g!i[! Portable Class Library Visual CG#
b SharePoint c
Silverlight @ WPF Browser Application Visual CG#
Test "
e
W N1 EmpiyProject Visual C#
‘Windows Phone e
o Z[] Windows Service Visual C#
LightSwitch cs
b Gttt Landiages P_!! WPF Custom Control Library Visual C#
P Other Project Types «
Sl “ WEPF User Control Library Visual C#
[ 1
b Online EEJ Windows Forms Control Library Visual C#
Name: WindowsFormsApplication14
Location c\users\liza\documents\visual studio 2012\Projects -
Solution name: WindowsFormsApplication14 [V Create directory for solution
[] Add to source control

C# ob’ektke bgdarlargan programmalastiriw tili interfeysi:

41



C# ob’ektke badarlargan programmalastiriw tili bas jumis orni elementler

akrwNE

Belgilengen ob’ekt gqasiyetleri Properties elatmale korinedi. Events — bul (sobit’e)
yagniy wagqlyalar degen edi.

FILE__FDIT__WIEW PROJECT _BUND _ DEBUG _TEAM _Sal

FORMAT _TOOIS _TEST _ANAIVZE WINDOW __HELD 2

=

Menyular gatari

Instrumentler paneli

Toolbox (basqariw elementleri paneli)
Properties (Qasiyetler)

Solution Explorer

False =
True

Microsoft Sans Serif; 7.8pt

Il ControlText

Sizable

Enabied

Font
ForeColor

FormBorderStyle

HelpButton False

Icon (con)
ImeMode NoControl
IsMdiContainer False
KeyPreview False
Language (Defaulty
Localizable False

Location 0; 0
Locked False
MainMenuStrip (none)
MaximizeBox True

0: 0

True
0; 0
100%

Padding 0: 0: 0; O
RightTolLeft No
RightToLeftLayout False
Showlcon True
ShowlInTaskbar True

size 1000; 734
SizeGripStyle Auto
StartPosition WindowsDefaultLocation
Tag
Text Form1
TopMost False
Transparenc vKey ]
UseWaitCursor False
WindowsState Normal

Har bir komponenta

astine tishqansha shep tarepinmiérte basilsa onda bul

komponenta gasiyeti korinedi, al tishqansha shampésgin eki martebe basilsa onda bul

42



komponentga programma kodi jaziladi. Label komponentasinaridirte basip oni
tekst gasiyetin C# fa birinshi programma atina 6zgertemiz.

Q) Birnshi programma - Microsoft Visual Studio Quick Launch (Cirl+Q) P - B8 X
EILE ECT BUILD DEBUG ele] TEST E /INI

" c# tag'i birir

Keyinen forma gasiyetinievents bolimine 6temiz.

Form1 System.Windows.Forms.Form -

=] D[]
Keyin bul gasiyetler toplaminan MouseMovei rin gaptalina tishgansha shep

tiymesin 2 marte tez-tez basamiz:

MouseDoubleClick
MouseDown
MouseEnter
MouseHaover
Mouseleave

IEREEETR N Form1_MouseMove -

MouseUp
Move

Keyin tdmendegi programma kodi kiritiledi.

private void Form1l_MouseMove(object sender, MoussiEArgs e)

{

textBox1.Text = e.X.ToString();

textBox2.Text = e.Y.ToString();

}
}
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‘Awa’ atll knopkaza tomendegi programma kodi kiritiledi.

private void buttonl_Click(object sender, EventAgjs
{

MessageBox.Show("Raxmet");

Application.EXxit();
}

}
}
‘Yaq’ atli knopkaa tdmendegi programma kodi kiritiledi:

private void button2_Click(object sender, Everg#\e)
{

MessageBox.Show("Senba", "Ex!!!", MagsaoxButtons.OK,
MessageBoxIcon.Information);

}
Natiyjeni “Start” tiymesin basiw argali kéremiz.
P Start -
X Start

Awa taymesin basganganatiyje:

251
415 W

C# tag'i birinshi programma unadima?

Awa
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Eki olshemli grafikaliq ob’ektlerdi shaqiriw

C# programmasinda eki olshemli ob’ektlerdigghavda Picturebox, opendialog,
menustrip, toolstrip komponentalari kerek boladmn®’ ushin & daslep proekt atin “2d
grafika” dep ataymiz.

Picturebox komponentasi grafikaliq ob’ektlekdrsetiw ushin arngan. Ol bmp,
jpg, gif, png formattgn grafikalardi kérsetiw ushin arrign,

Picturebox komponentasi gasiyetleri:

- Image — Image ob’ekt tipin ornatadi;

- ImagelLocation — suwrettiornina bgdar beredi. Maselen kompyuterde yamasa
internette;

- Initiallmage — Image de tgan sawretti kérsetedi

- Errorimage: Eger bas suwret Picturebox qa juklembmsda Errorimage degi
suwret korsetiledi.

Suwretti kod argall Picturebox ga shaqgiriw:

Pictureboxl1.Image = Image.FromFile("C:\Users\Lizetures\12.jpg");

Suwret d6lshemlerin ornatiw ushictureboxkomponentasini SizeMode gasiyeti

elementleri:

* Normal- stwret Picturebox komponentasijugagl shep muayeshinde jaylasadi,
ham suwret 6lshemi 6zgermeydi, Eger Picturebox lameptasi ulken 6lshemde bolsa
onda @ ham témengi tareplerde bos orinlar payda bolaghr kishkentay bolsa onda
suwret qirgiladi.

. Stretchimage— suwret Picturebox komponentasi oOlshemlerine esyk
ulkeyedi yamasa kishireyedi;

. AutoSize- Picturebox komponentasi suwret 6lshemlerineesgkgeredi;

. Centerlmage eger Picturebox suwretten kishkene bolsa, ondaettin
ortasi korinedi, al keri jpdayda suwret Picturebox ortasinda jaylasadi;

. Zoom — Suwret Picturebox o6lshemlerine qgaray proporaiylamzbgan
halda 6zgeredi,
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MenuStripkomponentasi gasiyetleri:

» Dock —menyudi formamn bir tarepine jaylastiriw;

* ShowltemTollTips —Menyudih har bir elementi ushin jardemshi
korsetilema yaki kérsetiimeygunligin tAmiyinleydi;

sOzler

» Stretch =paneldi konteyner uzi@ina deyin sozadi;

» TextDirection -menyu punktlerindegi tekst pdarin beredi;

Daslep proektimizge MenuStrip komponentasin jaylastiz:

Toolbox Al Formilcs [Design)s R X

Search Toolbox 0o~
= 53 ; ‘

> All Windows Forms o | | ot

> Common Controls

> Containers

4 Menus & Toolbars

k  Pointer
B ContextMenuStrip

ke StatusStrip
B ToolStrip
3 ToolStripContainer
> Data
[> Components
[> Printing
> Dialogs
[> Reporting
> WPF Interoperability
I> Visual Basic PowerPacks
4 General
k  Pointer
&1 SimpleOpenGliControl

Keyinen @an bir marte basamiz ham Fayl, Juklew atli 2 mekgitemiz. Fayl

menyusina SKkiw ath buyriq kiritemiz. Juklew menyusina jpg foatta ham png
formatta ath buyriglardi kiritemiz:

o2 Form

Juklew

Shig'iw

Fayl Shiiw buyrigl kodin tishgansha shep tdymesin 2 marte basivh @asfzamiz
ham tomendegi kodimizdi kiritemiz:

private void shigiwToolStripMenultem_Click(objearsder, EventArgs e)
{

46



Application.EXxit();

o2 Form1

Fayl | Juklew

| suwret juklew  » | jpg formatta

png formatta

Keyinen Toolstrip komponentasin jaylastiramiz hamino gasiyeti Dock

jardeminde shep tarepke jaylastiramiz:

o= Form1

. Fayl Juklew

=

Dock B =
Enabled

Font
GenerateMember

GripMargin
GripStyle None

ImageScalingSize 16; 16

Natiyjede ToolStrip komponentasi konteyneri formastarepinde jaylasadi:
B& Form
__E_yl Jukiew

a -

Keyingi adimda Toolstrip komponentasina 2 buttgfagstiramiz bul knopkalar jpg
ham png formatlardi juklew ushin paydalaniladi:

oE |
| Button |
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Endi knopkalaga arnawl stuwretlerdi goyamiz, ol Image qasiyetigminde
amelge asiriladi.

_ System.Drawing.Bitmap D

ImageAlign MiddleCenter
Natiyje:
o= Form1 E@

fayl  Juklew

o
—

—
[Fric)

Endigi nawbette eki olshemli grafikani ashiwshDpenFileDialog
komponentasin jaylastiramiz openfiledialog kompdemsn formam galegen jerin
goyiwga boladi birag ol formada kérinbeydi, oni belgileshin formga jaylastirngan
menyu, toolstrip gatarinda kérinedi:

4 Dialogs
k  Pointer
@) ColorDialog
&1 FolderBrowserDialog
FontDialog
@l SaveFileDialog
[ Reporting
> WPF Interoperability
I Visual Basic PowerPacks
4 General
k  Pointer

& SimpleOpenGlControl

7
B menuStript . Bl openFileDialog1 © B toolStrip?

Keyingi nawbette PictureBox komponentasin tomend&griniske saykes
jaylastiramiz:
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o= Form1 E@

Fayl Juklew
o

PictureBox komponentasi gasiyeti Image di Stretelgen etip, jaylastirgan

suwret PictureBox komponentasi 6lshemine saykesrbdtedi.
Endigi nawbette sawretti juklew kodin kiritemiz:

Suawretti juklew funkciyasi

Image MemForimage,;

private void Loadlmage(bool jpg)

{
openFileDialogl.InitialDirectory =:";
if (jpg)
{ openFileDialogl.Filter'image (JPEG) files (*.jpg)|*.jpg|All files
(*.*)l*_*"; }
else
{ openFileDialogl.Filter'image (PNG) files (*.png)|*.png|All files
(A }
if (openFileDialogl.ShowDialog() =adbgResult.OK)
{ try {

MemForlmage = Image.FromFile(openFileDgdld-ileName);

pictureBox1.Image = MemForimage;

}
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catch (Exception ex)

{
MessageBox.Show("Fayldi ju’klew mu'mlemes: " + ex.Message);
} ool

Keyin har bir knopka ham menyugauyriglaga Loadlmage (true/false) qoyip
shgamiz:
Jpg formatta buygl kodi
private void jpgFormattaToolStripMenultem_Click(ebf sender, EventArgs e)
{

Loadimage(true);

Png formatta bugnkodi
private void pngFormattaToolStripMenultgbtick(object sender, EventArgs e)
{ Loadlmage(false); }
ToolStripta jaylasqan knopkafs:

private void toolStripButton3_Click(object sendexentArgs €)
{ LoadImage(false); }
private void toolStripButton2_Click(object sendeérentArgs €)
{ Loadlmage(true); }

Natiyjeni koriw ushin F5 tiymesin basamiz:

Fayl Juklew

rf

B8

|

Visual C#

50

Microsoft®




[lI-BAP. C# tiline TaoFrameWork bibliotekas! jardem inde Ush olshemli
ob’ektlerdi programmalastiriw jardeminde jaratiw,vi zuallastiriw ham shaqiriw

3.1. TaoFramework bibliotekasi ob’ektleri

Tao Framework — bul ashiq kodlar bibliotekasi bobp .NET Framework C#
ortaligi ushin multimediali programmaliq tamiynatin qolagm tez jaratiw ushin
arnagan. Bugingi kinde Tao Framework .Net programmalastiili C# ortaliginda
OpenGL bibliotekasin paydalaniwda jagsi bgdar bolip tabiladi. Hazirgi waqitta bul
biblioteka quramina multimediali programma tamiynmgaratiwda kerek bolagun

barlig zamanagoy elementleri bar:
OpenGil bibliotekasi menen islew;
FreeGlut bibliotekasi menen islew;

DeviL (OpenlL standarti tiykarindarsji isleydi — Open Image Library) hamga

basga #& jana funkciyalar kiredi;
Tao Framework kiritilgenreqizigh bibliotekalar:

OpenGL 2.1.0.12 — 2D ham 3D grakalardi vizuallastihAm programmaliq
interfeys jaratiw ushin golayli; FreeGlut 2.4.0@EUT (OpenGL Utility Toolkit) ashiq

kodlar tiykarinda islewshi biblioteka;

DeviL 1.6.8.3 (OpenlL) — Suwretler menen islewdmiginlewshi biblioteka
klassi. Hazirgi waqitta biblioteka 43 formajtatwretler menen islew ham ash 6lshemli

ob’ektlerdi jaratiw ushin paydalaniladi;

Cg 2.0.0.0 — joqar darejeli til bolip, ol teksdlar ham biyikliklerdh sheyderleri

menen islew ushin arrggn;

OpenAL 1.1.0.1 — 3D dawislardi ham EAX-effektiagdyta islew ushin arngzdn
programmaliq interfeys bolip tabiladi;

PhysFS 1.0.1.2 — sistemal fayllardi kiritiw/gmw ushin paydalanilagun
biblioteka, soni menen birge arxiview, APIl. SDL 1.2.13.0 — multinsdbiblioteka
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hdm operacion sistemada multimediallg programmalgedatiwv ushin aktiv

paydalaniladi;

GNU/Linux ODE 0.9.0.0 — fizikalig programmaliq enfeys bolip, orfi tiykarg|
funkciyasi ob’ektth dinamikasin ham sistemali saykeslerdi aniglaydi;

FreeType 2.3.5.0 — shriftlar menen islesiwshi biielka. Bul bibloeteka X11
(standartlar instrumentler ham GUI (paydalaniwgfaifigaliq interfeys) jaratiw ushin
jaratilgan;

FFmpeg 0.4.9.0 — har qiyli formattaaudio ham video fayllar menen islewdi

tamiyinlewshi multimediali biblioteka.

Koérip turgannizda Tao Framework bibliotekasi multimedialiq oltfeidi
programmalastiriw ushimekushli instrumentlerge iye kross-platforma bolpitadi.
Bul biblioteka menen islew, paydalaniwshi yamasaato paydalaniwshi jillar
dawaminda islep sfnigan algoritmlerden paydalanga boladi, bul programma onimin
jaratiw wagtin kop marte tezletedi. Kompyuter da@$in programmalastiriwdi
uyreniwde bul biblioteka klasslar jada ulken r&qaadi. Hazirgi waqitta C# ob’ektke
bagdarlargan programmalastiriw tili golayll ham tez islew nkinshiligin beredi. .NET
Framework 6zinen aldgl programmalastiriw tillerimi kemshiliklerin saplastirip
jaratigan programmalastiriw tili bolip, bul gasiyetler bptogrammalastiriw tilin
golayli ham & jagsi programmalastiriw tili dep atgavboladi.

OpenGL (Open Graphics Library) — garagalpaq tiamelaganda ashiq grafikaliq
biblioteka degen manisti bildiredi. OpenGL — buinaie juzlegen funkciyani jaAmlegen
specifikaciya. Ol eki olshemli ham uGsh odlshemli kymter grafikasin paydalanip
programma jaratiw ham kross-platformasina iye @ogna interfeysi bar bghn
specifikaciya bolip tabiladi. Ebirinshi OpenGL 1992 — jili ush olshemli ob’ektler
menen jumis alip bariwshi Silicon Graphics Inomipaniyasi tarepinen jaraan.

17 jil dawaminda biblioteka 3.1. versiyasina déggmshilikleri saplastirilip ke

kélemde paydalana basladi. Onin jaratiwshilgandkeéieytpe mexanizmin gosti, ani

52



jardeminde (video kartalar islep glwshilar) OpenGL di qollawshi specifikaliq

mumkinshilikler jaratti.

Hazirgi waqitta, OpenGL ham DirectX bibliotekaldliS Windows platformasi
ushin bir-birine basekelesip kelmekte.

Specifikaciya OpenGL 4.0 versiyasi Khronos ta Oden&RB (Architecture
Review Board) topar isshileri tarepinen islepgdiian ham ol GLSL 4.00 OpenGL
Shading tilin kiritti, ol grafika sapasin kisheysifwn GPU tezletiwshisin 6z ishine aladl,

bul programmalastiriw tezligin kdsheytiriwge agaai edi.

3.2. C# ob’ektke badarlargan programmalastiriw tiline ush 6lshemli ob’ektlerd

jaratiw ham vizuallastiriw

Birinshi Ush olshemli ob’ektti C# ob’ektke gdarlargan programmalastiriw tiline

shaqgiriw. Misal etip, Sferani alamiz:

Daslep C:\Programm files (86)\TaoFramwork\lib pagkishindegi elementlerdi

nusgalap, C:\Windows\System3z mshine késhirip alamiz.

Bul programmani Tao Framwork bibliotekasinislewin tekseriw ushin

paydalanamiz.

Keyin C# ob’ektke bgdarlargan programmalastinw tili ortghnda Tao
Framework bibliotekasinan Tao.Opengl.dll; Tao.Blatf. Windows.dll;
Tao.FreeGlut.dll; orinlawshi fayllarin shagiramyagniy View menyusinan Solution

Explorer di saylaymiz. C#itijumisshi aynasinda tdmendegi korinis payda boladi:
Using Tao.FreeGlut;
Using Tao.Platform.Windows;
Using Tao.Opengl;
Using Tao.Deuvill;

Kerek bolatgin dll fayllar;
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@ o-eudd #R
Search Solution Explorer {Ctrl+x) P~
&1 Solution "WindowsFormsApplication9' (1 projer *
4 = WindowsFormsApplication9
b # Properties
4 References
** Microsoft.CSharp
8 System
*# System.Core

*® System.Data
*® System.Data.DataSetExtensions

=8 Quctarm Nanlavmant

4 b

References bugrnin Ustine tishganshanion tuymesin basamiz, payda pah
kontekstli menyudan Add References di saylaymizidRabofan aynadan Browse
tuymesi jardeminde Tao.Opengl.dll; Tao.Platform.idws.dll; Tao.FreeGlut.dll;

elementlerin shagiramiz keyin OK tuymesi basiladi.

. T
“co@e-endd 4R

Search Solution Explorer (Ctrl+x) P

a]=]

i Solution ‘WindowsFormsApplicationd' (1 proje:
4 @ WindowsFormsApplication9

b # Properties

4 (4 References

Add Reference... icrosoft.CSharp
Add Service Reference... pystem
System.Core
ﬁ Manage NuGet Packages...
System.Data
Scope to This System.Data.DataSetExtensions
v
New Solution Explorer View fictor Dol oont ,

1. Tao.OpenGL.dll — OpenGL bibliotekasin orinlatiw usjuwap beredi.

2. Tao.FreeGlut.dll — Glut bibliotekasi funkciyalaoninlatiw ushin juwap beredi,
vizler oni renderdi iniciyalizaciya etiwge paydahamz.

3. Tao.Platform.Windows.dll — Windows platformasindaziallastiriw ushin

gollap quwatlaydi.

Reference Manager - WindowsFormsApplicationd

b Assemblies Search Browse (Ctrl+E) P~
b Solution Name Path -
N [/ Tao.OpenGldll C\Windows\System32\Ia 1., 0penGldll
[ Tao.FreeGlut.dil C\Windows\System32\Ta ¢eated o
4 Browse [ Tao.PlatformWindows.dll ~ C:\Windows\System32\Ta 1, g0 httpi//
www.taoframework.com
Recent File Version:
2.1.0.12
] »
Bowse.. || ok |[ cancel
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Bunnan so ToolBox béliminen All Windows Forms Ustine tishgaanh on
tuymesin basip kontekstli menyudan Choose Items.sayilaymiz. Payda bgdn

aynadan SimpleOpenGlControl ge bayragsha qoyamiz:

Toolbox RIS formics Design] ® X F

Ibox L~ ==

List View
Show All

Choose Items.

Sort Items Alphabetically

Reset Toolbox

b Reportin Add Tab
b WPF Inte Delete Tab

Choose loolbox Items

silverlight Components Windows XAML Components WPE Components
_NFT Framework Components COM Compenents System.Activities Components

Name 4
ServiceController

Servicelnstaller

SelSlale '
SimpleOpenGlContiol  Tao.Plal
SileMapDalaSource
SiteMapPath

SoapHittpClientProtoc — System.Web.Services.Protocols

IDRRRIROOR

g

SimpleOpenGlControl
& lenguage: Invarian t Language (Invarian t Country)
= Version:  1.0.0.5

Endigi nawbette eki button ham SimpleOpenGLContkdmponentalarin
jaylastiramiz: Button komponenta gasiyeti Texbthendegishe 6zgertemiz:

Buttonl - Vizuallastiriw

Button2 - Shig'iw

SimpleOpenGIlControl gasiyeti name di “AnT” dep atay. Bul bizlerde tez-tez
paydalanatgn ob’ektimiz boganligtan omi atin apiwayi etip qoyamiz (programma
kodinda kop paydalaniladi).

Endigi nawbette biz OpenGL di iniciyalizaciya etemi

public Forml1()

InitializeComponent();
AnT.InitializeContexts();

Keyin Form1 jaziwin Ustine eki marte basamiz. Keyin tomendegi koditigkniz:

private void Form1_Load(object sender, EventArgs e)
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Glut.glutinit();
Glut.glutinitDisplayMode(Glut. GLUT_RG®BIut.GLUT_DOUBLE |
Glut.GLUT_DEPTH);
Gl.glClearColor(255, 255, 255, 1);
Gl.glViewport(0, 0, AnT.Width, AnTigt&);
Gl.glMatrixMode(GIl.GL_PROJECTION);
Gl.glLoadldentity();
Glu.gluPerspective(45, (float)AnT.Wid{float)AnT.Height, 0.1, 200);
Gl.gIMatrixMode(Gl.GL_MODELVIEW); Gligbadldentity();
Gl.glEnable(Gl.GL_DEPTH_TEST);
}
Bul jerde,
Glut.glutinit(); bul funkciyani bibliotekari basqa funkciyalarin paydalanbastan
aldin paydalaniw kerek. Sebebi bul Glut bibliotekasiciyalizaciya payda etedi.
Glut.glutinitDisplayMode(Glut. GLUT_RGB | Glut. GLUDOUBLE |
Glut.GLUT_DEPTH);
Bul programma kodi korsetiw waziypasin atqaradzlédin misalda RGB rejimi
vizuallastirw ushin goygan.
Gl.glClearColor(255, 255, 255, 1);
Formadgl SMC di iniciyalizaciya etken $¢ oni tazalawshi fepayda etedi.
Keyingi programma kodlarin tasiniw ushin, OpenGkrsssi jaratiliwi processin
korip shgiwimiz kerek.
» Barhgi kenislikte kdlemin ornatiwdan baslanadi, Maselen kamegandayda bir
kenislikte kordinatalar tochkasina gganda kérinedi;
* Endi sol kéislikte gandayda bir ob’ektti ornatamiz ham oniwcushin goyigan
kamera kordinatalari ulken rél oynaydi;
Gl.glViewport(0, 0, AnT.Width, AnTi¢t&);
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Bul jerde bizler OpenGl bibliotekasina Anfbr(nada jaylasgan ush o6lshemli
ob’ektlerdi vizuallastiriw ushin arngdln komponenta) elementirelgili bir oblastinda
jaylasiwin korsetedi. Model vizuallastirihp gan waqitta korsetiw portin aniglaydi.

Gl.glMatrixMode(GIl.GL_PROJECTION);

GLMatrixMode funkciyasi matricalig rejim beriw ush arnagan: Aldinda
orinlawimiz kerek bgan jumislar ushin matrica aniglanadi. Bizlérdnisalda
GL_PROJECTION — matrica proekciyasi

Endigi buyriq glLoadldentity(); jardeminde matricaiazalaymiz (funkciya
matricani birlik matricga almastiradi) . Keyin proekciya tipin gluPerspeefunkciyasi
jardeminde ornatadi.

Gl.glLoadldentity();
Glu.gluPerspective(45, (float)AnT.Wid{float)AnT.Height, 0.1, 200);
gluPerspective funkciyasi GLU — OpenGL Utility Laby (GLU) da aniglagan.
Bul biblioteka OpenGil bibliotekasina qosimsha hadlgkeyingi jaratigan funkciyalardi
paydalaniiga mumkinshilik beredi. Ol jags! targalgtn ham OpenGl bibliotekasi
menen bir jaredi.
Endigi nawbette bizlerdi proekciya aniq bghnligtan keyin oni tdmendegi
funkciya menen tazalaymiz:
Gl.glMatrixMode(GI.GL_MODELVIEW);
Gl.glLoadldentity();

Aqirinda bizler saxnamiz odanda jags! katimishin onf glubina sh hdm onh

renin gqoyamiz.
Gl.glEnable(Gl.GL_DEPTH_TEST);
Gl.glEnable(Gl.GL_COLOR_MATERIAL);
Shgiw tdymesine jazilaigin kodlar:
private void button2_Click(object sender, Everg#\e)

{
Application.Exit();

}

Vizuallastiriw tymesine jazilgim kodlar:
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private void buttonl_Click(object sender, E¥egs e)
{
Gl.glClear(Gl.GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
Gl.glLoadldentity();
Gl.glColor3f(1.0f, 0, 0);
Gl.glPushMatrix();
Gl.glTranslated(0,0,-6);
Gl.glRotated(45, 1, 1, 0);
Glut.glutWireSphere(2, 32, 32); Gl.giRatrix();
Gl.glFlush();
AnT.Invalidate();
}

Natiyjeni F5 tadymesin basiw argall koremiz:

Vizuallastiriw knopkasina qoywan kodlardi tusindirmesi:

glClearfunkciyasi ganday parametrdegi buferlerdi tazalavek ekenligi beriledi.

Bizlerdin misalda glubina hamieli ailatadi.

Gl.glColor3f(1.0f, 0, 0);bul funkciya RGB tiykarinda ob’ektimizge rreberedi.
Bizlerdin misalda qizil nkde boladi.

58



Gl.PushMatrix() funkciyasi matricani stek matgiaa 6zgertedi. Keyin stek
matricadan Gl.PopMatrix() jardeminde matricani gagtaliw ushin paydalaniladi. Bul
funkciyalar jardeminde kaslikte sizigan sferani koshiriwde, matricani 6zgertpesten,
kamera jaylasgan korsetiw orni 6zgermeydi. Egéfunkciyalar paydalaniimasa, onda
har bir vizuallastiriw knopkasi basainda kamera kdship ornin 6zgerte beredi, keyin oni

taba almay qaligada boladi.

Matricani stekte saglap turip, ob’ektti Z kdshayimsha 6za koshiredi, keyin 45

gradusga eki kosher x,y boyinsha buriliwin orinleeym

Gl.glTranslated(0,0,-6);
Gl.gIRotated(45, 1, 1, 0);

Keyin sferani FreeGlut bibliotekasi jardeminde fjanaz:

Radiusi = 2
Meridiani = 32
Paraleli = 32

Glut.glutWireSphere(2, 32, 32);
Keyin OpenGl bibliotekas! ob’ekti vizuallastiriwkiiitiwshi funkciyani jazamiz:
Gl.glFlush();

Endigi nawbette vizuallastinrw saxnasin  AnT (SinggenglControl)

komponentasina korsetiw ushin jaziladi.
AnT.Invalidate();
Ush 6lshemli ob’ektler Gstinde geometriyaliq Gzgjer ham ameller orinlaw

Geometriyaliq 6zgerisler — bul kiglikte jaylasgan grafikaliq ob’ekiii baxdari,
olshemi ham jaylasiw orinlarin aniglaydi. Bundaigiék 6zgermey galadi, grafikaliq
ob’ekttin strukturasi siyagli. Sonday etip, geometriyaligedislerde tekgana tochkalar

menen isleseftin bolganligtan ob’ekt tipi ganday ekenin saylamaydi.
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Tiykargl geometriyaliq 6zgerislerge tdmendegiler kiredi:

» Kordinatalar késheri baslaniwin koshirilWdperoc Hauano koopuHar)
+ Olshemin 6zgertiwNlacmTabuposanue)

» Kordinatalar kdsheri boyinsha buribidsopor oceit koopauHar)

Kordinatalar kosheri baslaniwin késhirilWepenoc nagamo xoopaunar) — bul
buyrigti orinlaw arqgal kordinatalar késheri bag#tegen origa késhiriwge boladi. Bul
buyrig orinlagannan keyin kordinatalar kosherleri goarlari ham olshemleri

6zgermeydi.

Olshemin 6zgertiw Nlacmrabuposarue) - bul operaciyani oring@nda har bir

kosher x,y,z ler saykes tarizde 6zgeredi.

Kordinatalar késheri boyinsha buriiogopor oceit koopaunar) — bul operaciya

kenislikte ob’ektti gdlegen muyesh astinda byawnuamkinshilik beredi.

OpenGL Utility Toolkit (GLUT) — bul bibli@ka 6zinde qosimsha imkaniyatlar
beriwshi qosimsha utilitalar menen baygdh, ol jardeminde OpenGL APl da
programma jaratgan. Bul biblioteka Silicon Graphics Inc kompaniygsnisshisi Mark
Kilgard tarepinen jaratian. Bul biblioteka 6zinde gltranslate, glScaleotgte siyaqgli
buyriglardi 6z ishine aladi.

glTranslate{fd} (type X, type vy, type z); @&driw) — bul buyrig x,y,z kosherleri

boyinsha ob’ektti kdshiriw mumkinshiligin beredi.

glRotate{fd}(type angle, type X, type vy, type zhu(iw) — bul buyriq ob’ektfi

gandayda muyesh astinda saat kérsetkishine gaysikdsheri boyinsha buriladi.
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glScale{fd} (TYPE x, TYPE y, TYPE 2z); - bul bugr kordinatalar késherine
saykes oOlshemin kishireytedi ham ulkeytedi.

glTranslate, glRotate, glScale funkciyadan paydalaniw arqgali Ush 6lshemli
ob’ektlerdi programmalastiriga misal:

C# ta taza proekt jaratamiz ham simpleopenglcormbmbobox, 5 trackbar, 1
checkbox, soézlerdi jaziw ushin label komponentatgianiladi hdm o korinisi

tdmendegishe boladi:

+2 Formt |
Kosher

Ob'ekt

[l Setka
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Keyin Combobox1 ge x,y,z atlarin kiritemiz, Coobbox2 ushin Cilindr, Sfera, Kub,
Konus atlarin kiritemiz. Trackbarl,2,3 ler gasigett minimum -50000 ham maximum
50000 ti kiritemiz. Al muyeshti gasiyetine 360; 360 ti kiritemiz. Olshemge bolsa,
-5000 ham 5000 di kiritemiz. Natiyjede trackbar kmmentalari korsetkishleri siziq
ortasina kelip turadi.

Keyin Formamiz Ustine eki marte tez-tez basamiz.jedje tdmendegi kodt
Kiritemiz:

doublea=0,b=0,c=-5,d=0, zooy =
intos x=1,0s y=0,0s z=0;

bool Wire = false ;
private void Form1_Load(object sender, Efegs €)

{
Glut.glutlnit();

Glut.glutinitDisplayMode(Glut.GLUT_RGBGIlut.GLUT_DOUBLE |
Glut.GLUT_DEPTH);

Gl.glClearColor(255, 255, 255, 1);

Gl.glViewport(0, 0, AnT.Width, AnT.Héeig);

Gl.gIMatrixMode(Gl.GL_PROJECTION);

Gl.glLoadldentity();

Glu.gluPerspective(45, (float)AnT.Widt(float)AnT.Height, 0.1, 200);

Gl.gIMatrixMode(Gl.GL_MODELVIEW);,
Gl.glLoadldentity();

Gl.glEnable(Gl.GL_DEPTH_TEST);
Gl.glEnable( GI.GL_LIGHTING);
Gl.glEnable( GI.GL_LIGHTO);

comboBox1.SelectedIindex = 0O;
comboBox2.SelectedIindex = 0O;

RenderTimer.Start();
}
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Combobox1 komponentasi jazilgta kodlar:

private void comboBox1_SelectedindexChanged(olgeatier, EventArgs e)

{

switch (comboBox1.SelectedIndex)
{
case O:

{ os x=1;
os y=0;
os z=0;
break; }

case 1:

{ os x=0;
os y=1;
os z=0;
break; }

case 2:

{ os x=0;
os y=0;
0s z=1;
break; }

}

Keyin Draw yaniy ush 6lshemli ob’ektlerdi jaratiw funkciyasiikiedi:

private void Draw()
{
Gl.gIClear( GI.GL_COLOR_BUFFER_BIT |.GL_DEPTH_BUFFER_BIT);
Gl.glClearColor(255, 255, 255, 1);

Gl.glLoadldentity();
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Gl.glPushMatrix();
Gl.glTranslated(a, b, c);
Gl.gIRotated(d, os_x, 0s_y, 0S_2z);
Gl.glScaled(zoom, zoom, zoom);
switch (comboBox2.Selectedindex)
{
case O:
{if(Wire)
Glut.glutWireCylinder(1, 22, 32);
else Glut.glutSolidCylinder@,,32, 32);
break ;
} case 1:
{if(Wire)
Glut.glutWireSphere(®, 16);
else Glut.glutSolidSpherel@, 16);
break; }
case 2: { if(Wire)
Glut.glutWireCube(2);
else Glut.glutSolidCube(2);
break; }
case 3: { if (Wire)
Glut.glutWireCone(2, 3, 32, 32)
else Glut.glutSolidCone(2, 3, 32);3
break; }
}
Gl.gIPopMatrix();
Gl.glFlush();
AnT.Invalidate(); }
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Bul programma boleginde combobox2 komponentaginuar bir element (Cilindr,
Konus, Kub, Sfera) ushin programma kodlari switylasv operatori menendianadi.
Natiyjen F5 tdymesin basiw argal koremiz:

B Form1 —  H X B Form1 = mis

Kosher Kosher

, : —
Ob'ekt Ob'ekt

Kub | Konus

O Setka Setka

X ] X ]
y ] y L
z [ ) z 0
upesh 0 e L

3.3. C# ob’ektke bgdarlargan programmalastiriw tiline Ush olshemli ob’ektti
shaqgiriw hdm programmalastiriw

Bunin ushin bizlerge&simpleopenglcontrob00x500 6lsheminde ham AnT ati
menen formamga jaylastiramiz. lll-baphi 3.2 jaratigan programmada trackbar,
combobox, label, openfiledialog, timeham taza menustrip komponentalarin
tomendegishe jaylastiramiz:

a2 Form1 =% NE %™
Ob'ektti tan'law
Ko'sher
X v
y v
z v
mu'yesh '
o'lshem '
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Daslep 6zgeriwshilerdi gazalaymiz:

doublea=0,b=0,c=-5,d=0, zooh =

intos x=1,0s y=0,0s z=0;

anModelLoader Model = null;

Draw funkciyasinforml_loadtan keyin yamas aldin kiritip alamiz, bul funkciya

siziw amelin orinlaydi.

private void Draw()

}

Gl.glClear(Gl.GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
Gl.glLoadldentity();
Gl.gIColor3i(255, 0, 0);
Gl.gIPushMatrix();
Gl.glTranslated(a, b, c);
Gl.glRotated(d, os_x, 0s_y, 0s_2);
Gl.glScaled(zoom, zoom, zoom);
if (Model != null)
Model.DrawModel();
Gl.gIPopMatrix();
Gl.glFlush();
AnT.Invalidate();

Formamiz astine mishka shep tarepin eki marte dezsasamiz payda kain

aynga tomendegi programma kodin kiritemiz:

private void Form1_Load(object sender, EventArgs e)

{

Glut.glutinit();
Glut.glutinitDisplayMode(Glut. GLUT_RGBGIut. GLUT_DOUBLE | Glut. GLUT_DEPTH);

ILillnit();

Il.ilEnable(ll.IL_ORIGIN_SET);
Gl.gIClearColor(255, 255, 255, 1);
Gl.glViewport(0, 0, AnT.Width, AnT.Hehg);

Gl.gIMatrixMode(Gl.GL_PROJECTION);
Gl.glLoadldentity();

Glu.gluPerspective(45, (float)AnT.Widt(float)AnT.Height, 0.1, 200);

Gl.gIMatrixMode(Gl.GL_MODELVIEW);
Gl.glLoadldentity();
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Gl.glEnable(Gl.GL_DEPTH_TEST);
Gl.glEnable(Gl.GL_LIGHTING);
Gl.glEnable(Gl.GL_LIGHTO);

Gl.gIBlendFunc(Gl.GL_SRC_ALPHA, GI.GLNE_MINUS_SRC_ALPHA);
Gl.glEnable(Gl.GL_BLEND);

Gl.glEnable(Gl.GL_LINE_SMOQOTH);

Gl.glLineWidth(1.0f);

comboBox1.Selectedindex = 0;
openFileDialogl.Filter = "ase filesge)|*.ase|All files (*.*)|*.*";

}
OpenFiledialoglkomponentasi filterine (ase files)ASE formattinmh@All files)
barliq fayllardi kiritemiz. Tao biblioteka elemeatl qosip alamiz:

using Tao.OpenGl;

using Tao.FreeGlut;

using Tao.Platform.Windows;
using Tao.Deuvll,

Keyin Timer komponentasi gasiyeti name di Rende€Fiatina 6zgertemiz, ham
interval gasiyetin 30 millisekundga goyamiz:

o

@ RenderTimer

Endi ob’ektti talaw boliimine 6temiz:

Ob’ektti juklew | Tune o

Ob'ektti tan'law

Bul menustrip komponentasi elementin basqandaaoratigin kodlar jaziladi:

private void obekttiTanlawToolStripMenultem_Cliokject sender, EventArgs €)

{
if (openFileDialogl.ShowDialog() == MbgResult.OK)

{

Model = new anModelLoader();
Model.LoadModel(openFileDialogldfilame);
RenderTimer.Start();
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}

Endigi nawbette combobox1 komponentasina jagiatprogramma kodi.

private void comboBox1_SelectedindexChanged_1(vsguder, EventArgs e)
{ switch (comboBox1.Selecteddryl

{

case O:
{ 0s=XL;
9s- 0;
as= 0;
break; }
case 1:
{ os x=0;
os y=1,
0s z=0;
break;

}

case 2:

{os x=0;
os y=0;
0s z=1,;
break; }

} Draw(); }

Har bir tracbaga 6z 6zgeriwshileri kodlari jaziladr:

private void trackBarl_Scroll(object sender, Evegsie)
{
a = (double)trackBarl.Value / 1000.0;
label4.Text = a.ToString();
Draw();

}

private void trackBar2_Scroll(object sender, Evagsie)
{
b = (double)trackBar2.Value / 1000.0;
label5.Text = b.ToString();
Draw();

}

private void trackBar3_Scroll(object sender, BExegs €)

{
¢ = (double)trackBar3.Value / 1000.0;

label6.Text = ¢.ToString();
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Draw();
}

private void trackBar4_Scroll(object sender, Exags €)

{
d = (double)trackBar4.Value;

label6.Text = d.ToString();
Draw();

}

private void trackBar5_Scroll(object sender, Exags €)

{
zoom = (double)trackBar5.Value / 1000.0

label6.Text = zoom.ToString();
Draw();

}

Endi anModelLoader funkciyasi ushin taza clasdgana&. Bunh ushin menyular
gatarinan PROJECT menyusina saylaymiz ham ADD CLABBiIn saylaymiz:
Payda baglan aynadan name gatarina AnModelLoader.cs atianmber ham Add

tuymesin basamiz.

PROJECT BUILD DEBUG TEAM SQL TOOLS TEST A
8  Add Windows Form...
ﬂ Add User Control...
) Add Component..
% Add Class. Shift+Alt+C
w Add New Data Source...
Add New ltem... Ctrl+Shift+A
Add Existing ltem... Shift+Alt+A
Exclude From Project
B Show All Files
Add Reference...
Add Service Reference...
Q’ Set as StartUp Project
-] Manage NuGet Packages..
[E] Enable NuGet Package Restore
€2 Refresh Project Toolbox Items

#  WindowsFormsApplication17 Properties..

Name: anModelloader.cs

| Add | Cancel |

Keyin bizlerde kodlar aynasi payda boladi. Ol jebgder Class LIMB ti payda
etemiz. Bul Class bizlerge ush élshemli ob’ektl&8iE formattan shagiriw ushin kerek
boladi.
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class LIMB

{

public LIMB(int a, int b)
{
if (temp[0] == 0)
temp[0] = 1;
VandF[0] = a;
VandF[1] = b;
memcompl();
}
public float[,] vert;
public int[,] face;
public float[,] t_vert;
public int[,] t_face;

private int MaterialNom = -1,

public int[]] VandF = new int[4];
private int[] temp = new int[2];

private bool ModelHasTexture = false;

public bool NeedTexture()
{

return ModelHasTexture;

}

public void SetMaterialNom(int new_nom)
{
MaterialNom = new_nom;
if (MaterialNom > -1)
ModelHasTexture = true;

}
public void createTextureVertexMem(int a)
{

VandF[2] = a;

t vert = new float[3, VandF[2]];
}
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public void createTextureFaceMem(int b)
{

VandF[3] = b;

t_face = new int[3, VandF[3]];

}

private void memcompl()

{
vert = new float[3, VandF[O]];
face = new int[3, VandF[1]];

}
public int GetTextureNom()

{

return MaterialNom;

}
}

Natiyjen F5 taymesin basiw argall kéremiz:

1:4 Form1

Ob'ektti juklew

Basgada ASE modellerdi juklewge boladi:
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Form1

Ob'ektti jukliew

mu'yesh

-0.839

Bul programmga sapali ush oOlshemlerdi &akeliw ushin oni daslep Blhx
programmasinda har qiyli modifikatorlar ornatipadiekoériniske keltiriw kerek.
Qosimshalar

C# tilinde OpenGl paydalanip ush 6lshemli ob’ekjav ham oni x,z,a,s,d,w
taymeleri jardeminde o6lshemin 6zgertiw, x koshegrikdsheri boyinsha aylandiriw
korsetilgen.

Programmga kerek elementler:

o' Form1 E@

kasher
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Programma kodi:

privatefloat],] GeomObject =newfloat[32, 3];

privateint count_elements = 0;

privatevoid AnT_KeyDownpbjectsenderKeyEventArgse)
{
if (e.KeyCode =%eys2Z)

{
CreateZoom(1.05f, comboBox1.Seldcidex);

}
if (e.KeyCode =FeysX)

{
CreateZoom(0.95f, comboBox1.Seldcidex);

}
if (e.KeyCode =FeysW)

{
CreateTranslate(0.5f, comboBoxZk&eldindex);

}
if (e.KeyCode =FeysS)

{

CreateTranslate(-0.5f, comboBoxlk&edIndex);

}
if (e.KeyCode =FeysA)

{
CreateRotate(0.5f, comboBox1.Seldcidex);

}
if (e.KeyCode =#eysD)
{
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CreateRotate(-0.5f, comboBox1.SelHadex);

privatevoid Form1_Load{bjectsenderEventArgse)
{
Glut.glutinit();

Glut.glutinitDisplayModeGlut. GLUT_RGB |Glut.GLUT_DOUBLE |
Glut.GLUT_DEPTH);

Gl.gIClearColor(255, 255, 255, 1),

Gl.glViewport(0, 0, AnT.Width, AnT.Height);
Gl.gIMatrixMode(Gl.GL_PROJECTION);

Gl.glLoadldentity();

Glu.gluPerspective(45float)AnT.Width / float)AnT.Height, 0.1, 200);
Gl.gIMatrixMode(Gl.GL_MODELVIEW);

Gl.glLoadldentity();

Gl.glEnableGl.GL_DEPTH_TEST);

GeomObject[0, 0] = -0.7f;
GeomObject[0, 1] = 0;
GeomObject[0, 2] = 0;

GeomObject[1, 0] = 0.7f;
GeomObject[1, 1] = 0;
GeomObject[1, 2] = 0;

GeomObject[2, 0] = 0.0f;
GeomObject[2, 1] = 0;

GeomObject[2, 2] = 1.0f;
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GeomObject[3, 0] = 0;
GeomObject[3, 1] = 0.7f;
GeomObject[3, 2] = 0.3f;

count_elements = 4;

comboBox1.SelectedIndex = 0O;
RenderTimer.Start();
}

privatevoid CreateZoomf(loat coef,int 0s)
{
float[,] Zoom3D =newfloat[3, 3];
Zoom3DI[0, 0] = 1;
Zoom3DI[1, 0] = 0;
Zoom3D[2, 0] = 0;
Zoom3DJO0, 1] = 0;
Zoom3DI[1, 1] = 1;
Zoom3D[2, 1] = 0;
Zoom3DJ0, 2] = 0;
Zoom3DI[1, 2] = 0;
Zoom3DJ[2, 2] = 1;

Zoom3D|os, o0s] = coef;

multiply(GeomObiject, Zoom3D);,
}

privatevoid CreateTranslatd{oat translatejnt os)

{
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for (int ax = 0; ax < count_elements; ax++)

{

GeomObject[ax, 0s] += translate;

}

privatevoid CreateRotatef{oat angle,int 0s)
{
float[,] Rotate3D =newfloat]3, 3];
switch (os)
{ case0: {
Rotate3DI[0, 0] = 1;
Rotate3D[1, 0] = 0;
Rotate3D[2, 0] = 0;
Rotate3DI[0, 1] = 0;
Rotate3D[1, 1] fidat)Math.Cos(angle);
Rotate3D[2, 1] fiqat)-Math.Sin(angle);
Rotate3D[0, 2] = 0;
Rotate3D[1, 2] fiqat)Math.Sin(angle);
Rotate3D[2, 2] fiqat)Math.Cos(angle);
break
} casel: {
Rotate3D[0, 0] #gat)Math.Cos(angle);
Rotate3D[1, 0] = 0;
Rotate3D[2, 0] fiqat)Math.Sin(angle);
Rotate3DI[0, 1] = 0;
Rotate3D[1, 1] = 1;
Rotate3D[2, 1] = 0;
Rotate3D[0, 2] fiqat)-Math.Sin(angle);
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Rotate3D[1, 2] = 0; Rotd§3, 2] = (float)Math.Cos(angle);
break
} case2: {
Rotate3D[0, 0] #gat)Math.Cos(angle);
Rotate3D[1, 0] fiqat)-Math.Sin(angle);
Rotate3D[2, 0] = 0;
Rotate3D[0, 1] fiqat)Math.Sin(angle);
Rotate3D[1, 1] fidat)Math.Cos(angle);
Rotate3D[2, 1] = 0;
Rotate3DI[0, 2] = 0;
Rotate3DI[1, 2] = 0;
Rotate3D[2, 2] = 1;
break } }
multiply(GeomObiject, Rotate3D);
}

privatevoid RenderTimer_TickqbjectsenderEventArgse)

{
Draw();

}

privatevoid comboBox1_SelectedindexChangdaéctsenderEventArgse)

{
AnT.Focus();

}

privatevoid multiply(float],] obj, float[,] matrix)

floatres 1, res 2, res 3;
for (int ax = 0; ax < count_elements; ax++)

{res_1 = (obj[ax, 0] * matrix[0, O] ebj[ax, 1] * matrix[0, 1] + obj[ax, 2] *
matrix[0, 2]);
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res_2 = (obj[ax, 0] * matrix[1, O]obj[ax, 1] * matrix[1, 1] + obj[ax, 2] *
matrix[1, 2]);

res_3 = (obj[ax, O] * matrix[2, O]obj[ax, 1] * matrix[2, 1] + obj[ax, 2] *
matrix[2, 2]);

obj[ax, O] = res_1;
objlax, 1] =res_2;
objlax, 2] =res_3;
}o}
privatevoid Draw()
{
Gl.gIClear(Gl.GL_COLOR_BUFFER_BIT {3|.GL_DEPTH_BUFFER_BIT);
Gl.gIClearColor(255, 255, 255, 1),
Gl.glLoadldentity();
Gl.glColor3f(0, 0, 0);
Gl.glPushMatrix();
Gl.glTranslated(0, 0, -7);
Gl.glRotated(15, 1, 1, 0);
Gl.gIPushMatrix();
Gl.gIBegin(Gl.GL_LINE_LOOP);
Gl.glVertex3d(GeomObject[0, 0],
GeomObject[0, 1],
GeomObject[0, 2]);

Gl.glVertex3d(GeomObject[1, 0],
GeomObject[1, 1],
GeomObject[1, 2]);

Gl.glVertex3d(GeomObject[2, 0],
GeomObject[2, 1],
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GeomObject[2, 2));
Gl.glEnd();
Gl.glBegin(GI.GL_LINES);

Gl.glVertex3d(GeomObject[0, 0],
GeomObject[0, 1],
GeomObject[0, 2]);

Gl.glVertex3d(GeomObject[3, 0],
GeomObject[3, 1],
GeomObject[3, 2]);

Gl.glVertex3d(GeomObject[1, 0],
GeomObject[1, 1],
GeomObject[1, 2]);
Gl.glVertex3d(GeomObject[3, 0],
GeomObject[3, 1],
GeomObject[3, 2]);
Gl.glVertex3d(GeomObject[2, 0],
GeomObject[2, 1],
GeomObject[2, 2]);

Gl.glVertex3d(GeomObject[3, 0],
GeomObject[3, 1],
GeomObject[3, 2]);
Gl.glEnd();

Gl.glPopMatrix();

Gl.glPopMatrix();
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Gl.glFlush();
AnT.Invalidate();

}

Natiyje: w,a,s,d,z,x tdymelerin basgan wagqittadgherine qogan waqitta:

Z késherin gogan wagqitta:

® Form1
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JUWMAQLAW

Ush o6lshemli ob’ektlerdi programmalastiriwda 3DSxn@am C# ob’ektke
bagdarlargan programmalastiriw tilleri dlken r6l oynaydi. Eg8DS max
programmasinda gandayda bir model jaratilsa, omdaCé& ob’ektke bgdarlargan
programmalastiriw tilinde oni programmalastiriw qiguinshiliqg bolmaydi. Biraqg C#
ob’ektke bgdarlargan programmalastiriw tilindegi bibliotekalar OpenGlao
Framework lardi izertlew talap etiledi.

Dissertaciyam birinshi babinda Ush 6lshemli ob’ektlerdi AutoDe3BRS max
programmasinda ush 6lshemli ob’ektlerdi jaratiw rdardi eksport etiwge arngn.
Bul bapta sistemall blok modeli misal etip betiiled

Jumisth ekinshi babi. C# ob’ektke pdarlargan programmalastiriw tilinde
paydalanilatgin operatorlar, class lar , Windows Form da prognaar jatiw misallar
menen berilgen.

Ushinshi bap C# tiline TaoFrameWork bibliotekasid@minde Ush 6lshemli
ob’ektlerdi programmalastiriw jardeminde jaratinapallastiriw ham shaqiriw dep
ataladi, onda C# ob’ektke gdarlargan programmalastiriw tilinde Tao Framework,
Opengl jardeminde ush olshemli ob’ektlerdi prograatastiriw ham vizualizaciya
korsetilgen ham bunda apiwayidan quragslmetodi boyinsha programma jaratiw

metodikasi islep spilgan.
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