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I tan nexii:

1. IDratnm posmmmpenHs

2. IlpucTtpoi BBegeHHS

3. Ilpucrtpoi BuBenenHs iIHPOpMaril



I ltatn posimmmpenHa

o PCI Extended (PCI-X) T e VT M s L e
o PCI Express (PCle) OO

o Wini PCle
o 012

o Accelerated Graphics Port (AGP)

¢ Peripheral Component Interconnect (PCI)

o Industry Standard Architecture (ISA)

o Micro Channel architecture (MCA)

e VESA Local Bus (VLB)

o CardBus/PC card/PCMCIA (for notebook computers)

o ExpressCard (for notebook computers)

o Audio/modem riser (AME)

¢ Communications and networking riser (CNR)

e CompactFlash (for handheld computers and high speed cameras and camcorders)

¢ SBus (1990s SPAREC-based Sun computers)

¢ Zorro (Commodore Amiga)
o NuBus (Apple Macintosh)
e FPGA Mezzanine Card (FMC)



Bieokapra

Double-Slot GPU Triple-Slot GPU
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Mepexesa 1uiaTa (network interface controller)

Internal NIC External NIC

Wired NIC Wireless NIC USB NIC




[HIM1 TDTaTV PO3IIMpPEeHH




KitaBlaTypa

MemMmOpaHHa Ki1aBiaTypa KiiaBiaTypa 3 MexaHi3MOM TUITY

(~5 MJIH HaTMCKaHb) «HOXXVIIi»
(~10 MyTH HaTMCKaHB)

MexaHiuHa Kj1aBiaTypa
(~50 My1H HaTVICKaHD)



CeHCOpHI, IPOEKIIiVHI 1 ONTUYHI
KJIaBlaTypu
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KitaBlaTypa
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Muriia

Mechanical Mouse

USB Mouse

logitech

Bluetooth Mouse

Gamlng Mouse

Wireless Mouse

Programing Mouse




Mechanical and optical mice
left click scroll wheel

ﬁ right click
mechanical mouse
(

bottom view)

PS/2 connector
USB connector

cordless optical mouse

(bottom view)
cable

-y left click
y = -— camera

light beam
(reflects from

right click switch surface)

encoder
forward/

backward
roller

ball
(rolls on

surface) *—charging heads

signal antenna
outer casing



Optical Mouse

Uses an LED light as an
illumination source.

Uses CMOS image
SEnsors.

Laser Mouse

« Uses a laser as an illumination

source.
« Uses CMOS image sensors.

» Has resolutions between

Has a resolution of around 6,000 and 15,000+ dpi.

3,000 dpi.

Senses the top of the
surface it's on.

Works well on a mouse

pad or non-glossy surface.

» Senses peaks and valleys in a
surface.

» Works on any surface.

» More expensive, but the price
gap has narrowed.

Inexpensive, generally cost

$10 and up.

PospitpHa 3maTHICTE Myt (dpi/ cpi),
IIBUJIKICTB (ipS) Ta IIPUCKOPEHHH (g).
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Ckanep

CCD scanner CIS scanner

ScHNNGg

Light guide ooy

Light SCaWig Hecton)

/~ Glass

Soum? Py o SELFOC
Mirroré-i"-g; : ,@ L/. SEL
ens ¢ f
CCD-# RGB filter Photo receptor

//////////////



3D-ckanep

B.Caméra

A.Laser A.Laser

Scanner 3D par Triangulation Laser



IrpoB1 MaHinTyIATOPU
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Momnitop

Polarizing
[~ Filter

Pg?larizing
Filter —— Displa
Surface

PEDolby



Po3nuibHa 371aTHICTD

ratHD | 4K | 5K 8K

1920 x 1080 3840x 2160 |5120 x 2160 7680 x 4320
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| lopiBHAHHSA TeXHOJIOTIV OUCIUIETB

TN-naxens IPS-nanens VA-nanens




CyuacHi TeXHOJIOII AUCIUIeTIB

Backlight Unit -

E-3
-

LED -
§ X
i I

Polarizer & Glass  Color Filter Cell  TFTGlass Polarizer Combined Back light /

Optical Sheet Edge-lit LEDs

Backlight Unit

Mini LED §
b
&

Polarizer & Glass  Color Filter Cell TFT Glass  Polarizer Combined Fluorescent Back light /

Optical Sheet  Mini LEDs

Sheet

%
7
/)
¢

SELF-LIT OLED No Backlight

7

Polarizer & Glass Color Refiner TFT/OLED

JIobumenam Gideoieop, w0 Bumazaroms wBUOKoi peakyii kpauje 3ynUHUMUCA HA MOHIMOPI 3
TN-mampuyero, a 014 pobomu 3 epagpixoro i 00pobku 300paxerns Budbupaiime mampuyi P-IPS
abo MVA. 36unaiunum kopucmybauam pexomeroyemo Bubupamu IPS-monimopu, ockisvku BoHu
€ YyHiBepcasvHum Bapianmom Ak 045 nepeessioy giseMy, max i 041 pobomu.



I IpoexkTop

DLP-tipoexTropu BUKOPVCTOBYIOTb TeXHOJIOT1IO uM(prBoro J13epKaJIbHOI'O
Bi):[06pa>1<eHH$I, sIKa BUKOPVCTOBYE CIIellia/IbHe O3epKasIo I Bin06pa>1<eHHﬂ
CBITJIA.

LCD-nmpoexTOpY BUKOPUCTOBYIOTE TeXHOJIOTIIO PIIVHHVIX KPUCTAIIIB, SIK1 30aTHI
OJIOKYBaTWM CBIiTJIO JJIA CTBOPEHHS 300paKeHHs.

LCoS (Liquid Crystal on Silicon) - e TexHosI0ris, IKa BUKOPUCTOBY€E PiIVIHHI
KPVICTaJIV )11 CTBOPEHHS 300pa>keHHs Ha CYJIIKOHOBIN IUIaCTVHI.



OKyJiapu BipTyasibHOI peastbHOCTI (VR)
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OKYHHPT/I HOHOBHeHOI peartbHOCTI (AR)




Okyisapu 3mimanoi peasibHOCTI (MR)




AKYCTUYHI CICTeMI
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CTpymMeHeBUi IpUHTEP

.

Principle of the ink-jet printer

/

paper feed

ribbon
cable

belt

paper feed
stepper motor

printhead assembly
(moves back and forth)

paper

control circuitry

ink cartridges

printhead
stepper motor

stabilizer bar

heating
element

tube

.~ containing
ink

nozzle

— inside
printhead

Heating
element
heats up,
forming

a bubble
in the ink.

A

paper exit

paper advance rollers

printed image

Growing
bubble
forces ink
from tube.

~
© 2013 Encyclopaadia Britannica, Inc.



JlazepHui npuHTep

Laser printer 1. Residual toner removed from drum by scraping or
by passing under a discharging and erasing lamp.

laser beam
2. Uniform high-voltage negative

charge applied to drum. negative
charger

photoreceptor drum

lenses path of
laser beam

7. Toner particles
are fused or

rotating [ , — melted onto

hexagonal mirror NS == : S — " the paper.

3.Laser beam selectively
discharges the image areas onto
the rotating drum, reversing the

fuser

strong negative charge to a roller
weak positive charge.
- printed side
toner hopper roller of paper

blank paper

paper tray 6.Negatively charged
toner particles on the

drum are transferred

negatively charged toner particles to the paper.
5. Paper receives a

4. Negatively charged toner strong positive charge.

particles adhere to only the areas positive
given a positive charge by the laser. charger © 2013 Encyclopaedia Britannica, Inc.



3D-npuHTEepU

- Moaes1roBaHHSI MeTOI0M
Har1aBieHHs (Fused Deposition
Modeling, FDM)

- Crepeonirorpadis (Laser
Stereolithography, SLA)
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