BiTun3Hsina Hayka Ha 3/1aMi enoX: MPo0JeMH Ta MEePCHEeKTUBH PO3BUTKY

nepeabdavae MeBHI 3aKOHOAABY1 MEXaHI3MH (TIepeBe/IeHHs CTYACHTIB Ha AUCTaHIlIiiHE HABYaHHSA SIK
oKpemy (GopMy 3100YTTS OCBITH, HAasIBHICTb ITJICTAaB JIJIsl TIEPEBEICHHS, CTBOPEHHS KJIACIB, TPYI 3
JTUCTaHIIIHOIO ()OPMOIO HABUAHHS TOIIO).

Hns epextuBHOI poOOTHM TpHM OpraHizailii JUCTAHIIHHOTO HABYaHHS BHUHHKIA IMOTpeda y
CHiBIIparli 3 pi3HUMHU BUKJIAJa4yaMU, HAMIPUKIIA, CTBOPUTH Pa30M CaWT JUIsl HABUAHHS, SKIIO Y BacC
301ratoThCsl MPOTrpaMu, MiAPYIYHUKH, 3aIMKCATH BileO, pO3pOOUTH IHTEpaKTUBHY BIpaBy 1 T.1. Lle
7A€ MOJKJIMBICTh ONTHUMAIBHO BHKOPUCTATH CBi 4Yac s CTBOPCHHSI MOBHOIIIHHOTO 3aHSTTS.
CriBmpars MK BUKJIaJladaMu Ja€ MOXJIMBICTh peaii3allii TBOPYOro MOTEHIIay Ta KPeaTUBHOCTI.
K0 Oy/e HajaroJKeHa CITIBIpaIlsi, B3a€MOJOINOMOTa, TO MH ONTHMAJIBHO IMiJTPUMAEMO CBiid
pecypc (emortifinuii ctan). Lle 1ae MOXIJIMBICT, YHUKHEHHSI €MOLIIMHOTO BUTOPaHHS BUKJIa1a4a.

VY 3B'S3Ky 13 CHUTYalli€lo, fKa cKianacs, 0araro HaBYAIbHUX IUIATGOPM BIAKPUIO AOCTYH IS
OE3KOITOBHOTO BUKOPUCTAHHS CBOIX PECYpPCIB, IO Jajl0 MOXKJIHMBICT TOJETIIUTH POOOTY IpH
MOIIYKY HEOOXiMHOI iH(opMarIlii AT CTBOPEHHS Ta MPOBEICHHS OHJIAWH 3aHATh. Xouya OHJIAIH-
IHCTPYMEHTH MaloTh 0araTo BajJ W HE MOXXYTh 3aMIHUTH OCOOHMCTICHOTO KOHTaKTy B OCBITi, BOHU
BIIKPHBAIOTh MIMPIIUI CIIEKTP B3a€EMOJIii MK BUKJIa/la4aMu Ta CTYACHTAMH.

Tox micnsi 3aBeplICHHS KapaHTHHY Oarato BHUKJIaJadiB BXXE HE IOBEPHETHCS JIMIIC JI0
TPAJUIIMHAX METOJMIB TPOBEICHHS 3aHATh, a OyIyTh BHKOPHUCTOBYBAaTH TaKOX Ti 3acobu
JMCTaHIIHOTO HaBYaHHS, SIKi 3apEKOMEHIyBaJI ce0e HalKpalle I1ij] 4ac KapaHTHHY.
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COMPUTER GRAPHICS

The article deals with the history of computer graphics creation, its types, advantages and
disadvantages in usage. The areas of computer graphics application and process of its development
are analyzed.
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Cmamms npucesuena icmopii cmeopeHHs KOMN IomepHoi epagiku, il munam, a markotc
nepeeazam i Heoonikam y euxopucmanti. Ilpoananizosano cgpepu UKOpUCmManHs Komn 1omepHoi
epaghixu ma npoyec ii cmeopeHHsi.

Knrouoei cnosa: xomn romep, pacmposa epaghixka, eexkmopua epagika, oucnieil, 300paxiceHHs.
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Raster and vector graphics

Computer graphics (also machine graphics) is an area of activity in which computers are used
as a tool for the synthesis (creation) of images and for visual information processing obtained from
the real world. Computer graphics is also called the result of such activities. The first computers did
not have separate tools for working with graphics, but were already used to obtain and process
images. By programming the memory of the first electronic machines, built on the basis of a matrix
of lamps, it was possible to obtain samples. In 1961, a programmer S. Russell led a project to create
the first computer game with graphics. The game was called “Space Wars”. It was created on the
machine PDP-1.

In 1963, American scientist Ivan Sutherland created the Sketchpad software and hardware
system, which allowed drawing dots, lines and circles on a tube with a digital pen, supported basic
actions with primitives: move, copy, etc. In fact, this was the first vector editor implemented on a
computer. Also, the program can be called the first graphical interface.

In the mid-1960’s there were developments in industrial applications of computer graphics.
Thus, under the leadership of T. Moffett and N. Taylor, the company ltek has developed a digital
electronic drawing machine. In 1964, General Motors introduced the DAC-1 computer-aided design
system, developed in collaboration with IBM [2, p. 150].

The field of computer graphics application is not limited to artistic effects. Computer-generated
schemes, graphs, diagrams, designed to visualize a variety of information are used in all branches of
science, technology, medicine, in commercial and administrative activities. Designers, developing
new models of cars and airplanes, use three-dimensional graphic objects to present the final look of
the product. Architects create a three-dimensional image of a monitor screen, and this allows them
to see how it will fit into the landscape.

Computer graphics is the creation and processing of images (drawings, etc.) using a computer.
There are two ways to create subject images — raster and vector and, accordingly, two types of
computer graphics — raster and vector.

Raster graphics

In raster graphics, the image consists of coloured dots (pixels), which together form the image.
The raster image resembles a sheet of paper in a cell, on which each cell is painted in some colour.
In life, there are often images collected from individual elements: stained glass consists of several
pieces of glass, embroidery — from individual stitches, photography — from silver granules [1, p.
400].

Each raster map has a number of points horizontally and vertically. These two numbers
characterize an image size. The size of an image in pixels is written as the number of pixels
horizontally X, the number of pixels (number of rows of pixels) vertically. For example, for
Windows, the full screen size in pixels is 640x480, 1024x768, 1240x1024. Obviously, the greater
the number of pixels contained horizontally and vertically for the same geometric image size, the
higher the image reproduction quality.

In addition to size, the image is also characterized by the colour of each pixel. Thus, to create
or save a bitmap image, you must specify its size and the colour of each pixel (Fig. 1).

o I

Fig. 1. A raster image example
Raster graphics allow you to get high image quality because it effectively represents real
images. The real world is made up of billions and billions of tiny objects. The closer the object
under consideration, the better it is seen as it is composed of smaller particles. The human eye is
precisely adapted to the perception of objects as large sets of discrete elements that form objects.
The disadvantage of bitmap graphics is the large size of the files that store the bitmap image. Thus,
to save a copy of the graphical display screen of Windows with a size of 1024x768, provided that
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the pixel colour is encoded by three bytes, you need 1024x768x3=2.3 MB of memory. A large
amount of graphic bitmap files requires powerful computers to process them. In raster graphics,
there are also difficulties with scaling and editing image elements [4, p. 510].

Vector graphics

In vector graphics, the image is constructed using a mathematical description of objects, such
as a line, circle, rectangle. Such simple objects are called primitives. With their help more complex
objects are created. To create primitive objects in vector graphics use simple commands such as:
draw a line from point A to point B or draw a circle of radius A with center at point B. Such
commands are perceived by output devices for drawing objects. The advantage of vector graphics is
that the files that store the vector image are 10-1000 times smaller in size than similar graphic
bitmap files.

Vector graphics take full advantage of the resolution of the specific device on which the image
is displayed. Vector commands simply tell the output device that you need to draw an object of a
given size, using as many dots as possible. In other words, the more dots a device can use to create
an object, the better it will look.

Vector graphics also make it easy to edit a single object in a drawing without affecting other
parts.

The disadvantage of vector graphics is the “unnaturalness” of an image. Nature avoids straight
lines, and not every picture can be made of circles and straight lines without losing quality. Because
of this, vector graphics are mainly used to build drawings, stylized drawings and icons (Fig.2).

Fig. 2. A vector image example
Forming the color of the image
It is known that by mixing three different colours in different proportions: red, green and blue,
you can get any colour. Thus, a mixture of these colours in equal proportions forms a white colour,
a mixture of red and green — yellow, etc. (Fig. 3).

Fig. 3. RGB colour transmission system

This is due to the ability of the human eye to mix colours and see only one colour — an average.
This system of colour formation is called the RGV system. Thus, to specify any colour, you must
specify the proportions (intensity) of the three colours: red, green and blue. The total number of
colours depends on the number of gradations of intensities of each of the main colours. Thus, if
each of the primary colours has four gradations of intensity, then the total number of possible
colours will be 4x4x4=64. In modern computers, one byte is allocated to encode the intensity of
each of the primary colours, which gives 256 gradations of intensity, and the number of possible
colours reaches 256x256x256=16.7 million [3, p. 762].

Any image on a monitor, due to its plane, becomes raster, because the monitor is a matrix,
which consists of columns and rows. Three-dimensional graphics exist only in our imagination,
because what we see on the monitor is a projection of a three-dimensional figure, and we are
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already creating space ourselves. Thus, the visualization of graphics is only raster and vector, and
the method of visualization is only a raster (a set of pixels). And the number of these points depends
on the method of setting an image.
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TECHNOLOGIES DEVELOPMENT. VIRTUAL REALITY

The article deals with virtual reality field, methods of its work and usage. The areas of virtual
reality application and its development are studied.
Key words: virtual reality, technology, video.

Cmamms npucesiuena cghepi sipmyanvHoi  peanvHocmi, Mmemodam ii  pobomu ma
suxkopucmanns. Pozensoaemocs, 6 saxux cghepax euxopucmosyemuvcs 8ipmyanibHa peaibHicms i 5K
80HA CMBOPIOEMBCHL.

Knwuogi cnosa: sipmyanvha peanvricms, mexnonoeii, ioeo.

We know the world through our senses and perception systems. In school we all learned that
we have five senses: taste, touch, smell, sight and hearing. The truth is that humans have many
more senses than these, such as a sense of balance for example. These other sensory inputs, plus
some special processing of sensory information by our brains ensures that we have a rich flow of
information from the environment to our minds.

Everything that we know about our reality comes by way of our senses. In other words, our
entire experience of reality is simply a combination of sensory information and our brains sense-
making mechanisms for that information. It stands to reason then, that if you can present your
senses with made-up information, your perception of reality would also change in response. You
would be presented with a version of reality that isn’t really there, but from your perspective it
would be perceived as real. Something we would refer to as a virtual reality [3].

So, in summary, virtual reality entails presenting our senses with a computer-generated virtual
environment that we can explore in some fashion.

Virtual reality is a fascinating way to travel using nothing more than the power of technology.
With a headset and motion tracking, VR lets you look around a virtual space as if you’re actually
there. It’s also been a promising technology for decades that’s never truly caught on. That’s
constantly changing with the current wave of VR products, especially as the biggest names in the
industry are starting to really hone and tweak their headsets.

How VR technology works

The most common means of immersion in virtual reality are specialized helmets / glasses. 3D
video is displayed on the display in front of the user’s eyes. A gyroscope and an accelerometer
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