Welcometo the Konica Minolta Outward Associate Basic IT Hardware course. Click the forward arrow to
begin the course.
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At the end of this course, you will have a better understanding of the:
= History and development of computer devices

= Digital basics computing is based on

= Major elementsa modern PC is built of

= |nterfacesthat allow further devices to be connected
to a PC, such as essential peripheral devices like monitors or printers

= Mobile computing and how tablets, smart phones and security
impact people on the go !
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Please Note: Estimated time completion of this module is 30 — 40 minutes

At the end of this course you will have a better understanding of the:

X
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X

History and development of computer devices,
Digital basics computing is based on,
Major elements a modern PC is built of,

Interfaces that allow further devices to be connected to a PC, such as essential
peripheral devices like monitors or printers.

Mobile computing and how tablets, smart phones and cloud security have impacted
people on the go.

B koHue atoro KypcCa Bbl 6y,u,eTe yduwle NoHMMaTb:

§ Vctopus n pasBuThE KOMNbIOTEPHbLIX YCTPOUCTB,

§ OCHOBbI UMMPOBBIX BbIYUCIIEHUI OCHOBAHbI Ha

§ OCHOBHbIE 3MEMEHThI, U3 KOTOPbIX MOCTPOEH COBPEMEHHbLIN [1K,

§ VIHTepdencol, KoTopble NO3BOMAIOT MNOAKMYATbL K KOMMbIOTEPY OONOMHUTENbHbIE
YCTPOWCTBA, TakMe Kak Heobxoaumble nepuepuinHble YCTPONCTBA, Takne Kak
MOHUTOPbI NN NPUHTEPSI.

§ MoGunbHble BLIYMCNEHUS U TO, KaK NnaHLWWeTbl, CMapTgOHbI 1 obnayHas
6e30nacHOCTb BNUSIIOT Ha Noger B NyTu.



Here are the instructions on how to navigate through this course.
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From utilizing a handheld device to create a shopping VIH(bOpMaLl,VIVI n 6as

list, to organizing information and databases fora
business, they are integrated into our way of life. They AaHHbIX Ans GU3Heca - OHK
J have shaped how we live and work. The world of MHTErpnpoBaHbl B Hall
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Course topics:

1. History of Computers MWD KOMMbIOTEPHOIo
- | 2. Digital Basics obopynoBaHus
We. = > /3. PCElements pasBuBarncs B
N 4. Interfaces reoMeTpuyecKon
- 5. Peripheral Devices nporpeccumn.
6. Mobile Computing

Today, computers are everywhere. From utilizing a handheld device to create a
shopping list, to organizing information and databases for a business, they are
integrated into our way of life. They have shaped how we live and work. The world of
computer hardware has evolved exponentially over the past decades.

This course will focus on the basics of hardware information technology. We will show
the history of where these devices came from and show the evolution from the first
mainframes to the much smaller. We will also show the portable devices used today.
As we cover each hardware innovation, we will briefly show you the basic components
that make our everyday electronic devices function.

CerogHsa komnbtoTepbl ecTb Besge. OT Mcnonb3oBaHUA NOPTATUBHOIO YCTPOMCTBA 415
cO34aHusA cnucka NokKynok 4o opraHm3aumm nHgopmaumm n 6a3 gaHHbix gns éusHeca -
OHW UHTErpMpoBaHbl B Haw obpas xn3Hu. OHM cdhopmMmpoBanu, Kak Mbl XXMBEM U
pabotaem. 3a nocnegHue 4eCATUNETMS MUP KOMMbIOTEPHOIO 060pyaoBaHUS
pas3BuMBasncs B reOMETPUYECKON Nporpeccumn.

OT1OT Kypc ByaeT NnocBsLLeH OCHOBaM annapaTtHbIX MHPOPMAaLMOHHbIX TeXHONOrnn. Mol
NMOKaXKeM UCTOPUIO MPOUCXOXKOEHUS ATUX YCTPOUCTB U MOKaXKeM 3BOSIOLMIO OT NepBbIX
M3NH(PENMOB K ropa3fo MeHbLMM. Mbl Takke nokaxem nopraTtmBHbIE YCTPOUCTBA,
ncnonb3yemble cerofHsi. [1oCKoNbKy Mbl pACCMOTPUM KaXKayto HOBUHKY B obnacTu
annapaTtHoro obecneyeHns, Mbl KpaTKO MOKaXXeM BaM OCHOBHbIE KOMMOHEHTbI, KOTOpbIe
obecneynBaloT paboTy HalLMX NOBCEOHEBHbIX 3NEKTPOHHbBIX YCTPONCTB.
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1. History of Computers

The topics of discussion are:

Electronic Data Processing Development
Electronic Numerical Integrator and Computer
Mainframes

Mini & Micro Computers

Personal Computers

Networking

Mobile Computing

Tembl 06CcyXaeHus:

m Pa3paboTka aneKkTpoHHOM 06paboTkn AaHHbIX
m ONEKTPOHHbBIA YNCIIOBOW MHTErPATOP U KOMMNbIOTEP
m KPEWnThbI

m MuHn 1 Mukpo KomnbioTephl
m [lepcoHarnbHble KOMMNbHTEPHI
m CeTb

m MoGunbHble BblMUCNIEHUS

Lesson 1 will cover the following topics.
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Since the early days of vacuum tube mainframes, the i
computing environment has become highly complex 4 >
with many different components. It has a wide range
of hardware and architectures available.

The first four decades have seen tremendous
advances in the world of computing. A major cause for
has been the replacement of vacuum tubes by
electronic transistors in 1957. It has also been the
realization of electronic circuits as silicon type
integrated circuits in 1964. Computers then became
smaller and more powerful.

Micro circuitry is presentin every .
electronic device today, from your MP3 o —
player to componentsin your car.

Since the early days of vacuum tube mainframes, the computing environment has
become highly complex with many different components. It has a wide range of
hardware and architectures available.

The first four decades have seen tremendous advances in the world of computing. A
major cause for has been the replacement of vacuum tubes by electronic transistors
in 1957. It has also been the realization of electronic circuits as silicon type integrated
circuits in 1964. Computers then became smaller and more powerful.

Micro circuitry is presentin every electronic device today, from your MP3 player to
componentsin your car.

C nepsbIX AHEN CO30aHMS NaMoBbIX MANHMPENMOB BblYUCIIUTENBHASA cpea cTana
OY€Hb CMOXHOW CO MHOMMMM pasnnyHbiMn KoMnoHeHTamu. OHa BKIOYaeT B cebs
LUMPOKUI crekTp obopyaoBaHUs U apXUTEKTYP.

MepBble YeTbipe AECATUNETMSA CTanu CBUAETENAMUN OFPOMHbIX JOCTUXEHUA B MUpe
KomnbtoTepoB. OCHOBHOW MPUYUHON 3TOFO CTana 3aMmeHa 3fieKTPOHHbIX Namn Ha
TpaH3ncTopbl B 1957 rogy. B 1964 rogy 6bina Takke co3gaHa areKkTpoHHasa cxema B
BMAE NHTErpanbHbIX MUKPOCXEM KPEMHMEBOIO Tnna. KOMNboTEpPbI CTann MeHbLUE U
MOLLHee.

MWKpOCXeMbI CErofHsI MPUCYTCTBYIOT B KaXX4OM 3NEKTPOHHOM YCTPOWCTBE, OT
MP3-nneepa 4o KOMMNOHEHTOB B BalLeM aBTomobune.
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The explosive developmentand advancement of computer componentsis an example of
market-driven needs, and manufacturing improvements. The market drive for consumer
electronics started from a desire by people to make electronics an increasing part of their
professional and personal lives.

Manufacturing of the electronic and computer components has been propelled by addressing
the listed consumer demands in an efficient and cost effective manner:

= Speed, speedand more speed

= More sophisticated tools and toys

= More sophisticated applications and tools to replace
analog equivalents (example: Word Processing)

= Easier to use interfaces

= Graphical (more resource hungry) user interfaces gt BUSINESS npyg

= Media (Music, Video, Games) SE2s =

= Accessto all types of information, communication
services and entertainment from anywhere in the
world.

The explosive development and advancement of computer components is an example
of market-driven needs, and manufacturingimprovements. The market drive for
consumer electronics started from a desire by people to make electronics an
increasing part of their professional and personal lives.

Manufacturing of the electronic and computer components has been propelled by
addressing the listed consumer demands in an efficient and cost effective manner:

Speed, speed and more speed

More sophisticated tools and toys

More sophisticated applications and toots to replace analog equivalents (example: Word Processing)
Easier to use interfaces

Graphical (more resource hungry) user interfaces

Media (Music, Video, Games)

Access to all types of information, communication services and entertainment from anywhere in the
world.

BapbiBHOE pa3BuTue 1 NPOLBMXKEHNE KOMMBIOTEPHBIX KOMMNOHEHTOB SABMSIETCS NPUMEPOM
PbIHOYHLIX NOTPEOHOCTEN M NPOM3BOACTBEHHBIX Yry4lleHnn. CTpemMneHne pbiHka 6bITOBOM
3NEKTPOHUKN HA4Yanochb C XenaHus nogen caenatb 3ANeKTPOHMKY Bce Bonee BaXKHOW YacTbio UX
npogeccmnoHanbHON U SIMYHOW XKU3HW.

[Mpon3BoaCTBO AMNEKTPOHHBLIX U KOMMbIOTEPHbBIX KOMMNOHEHTOB CTUMYNMPOBANOCh 3a CHET
YOOBNETBOPEHUS NepevncrieHHbIx TpeboBaHui notpedbutenen acpPekTUBHbIM 1 3KOHOMUYHBLIM
crnocobom:

» CKOpOCTb, CKOPOCTb U BonbLle CKOPOCTU

» bonee cnoXxHble UHCTPYMEHTbI U UTPYLLIKM

» bonee crnoxHble NPUNOXEHNS U UHCTPYMEHTbI AN 3aMeHbl aHaNOroBbIX 9KBUBANEHTOB
(npumep: obpaboTka TEKCTOB).

» bonee nNpocTble B MCNONb30BaHUN NHTEPEENCHI.

* pacdhmyeckme (bonee pecypcoemkmne) nonb3oBaTenbCkne NHTepPdENCHI

* Megna (Mysbika, Buaeo, Urpbl)

« [locTyn KO BCceM B1Aam nHopmaunm, ycryr CBA3m 1 passnedyeHnin 3 nibon To4ku mupa.
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m Electronic Numerical -Iﬁ-te_grato; and Computer

ENIAC or Electronic Numerical Integrator and
Computer, is considered to be the first modern
computer and was officially unveiled to the world on

L
February 14, 1946. The machine filled a large room il
and was built out of 17,468 vacuum tubes. It had 70 u
thousand resistors, 10,000 capacitors, 1,500 relays, |||”” Im .
6,000 manual switches and 5 million soldered joints. 1|k ololD ;G

T
In its time, this machine was advanced enough that it L
could perform numerous square route calculations a

second. The ENIAC was the largest single electronic

device in the world, and laid the foundation for what

we use today.

ENIAC or Electronic Numerical Integrator and Computer, is considered to be the first
modern computer and was officially unveiled to the world on February 14, 1946. The
machine filled a large room and was built out of 17,468 vacuum tubes. It had 70
thousand resistors, 10,000 capacitors, 1,500 relays, 6,000 manual switches and 5
million soldered joints.

In its time, this machine was advanced enough that it could perform numerous square
route calculations a second. The ENIAC was the largest single electronic device in the
world, and laid the foundation for what we use today.

ENIAC mnn anekTpOHHbIA YUCTOBOW MHTErpaTop MU KOMMbOTEP, CYUTAETCS NEPBbLIM
COBpPEMEHHbLIM KOMMbIOTEPOM 1 BbIN odhuLmanbHO npeactasneH mupy 14 despans
1946 roga. MawwuHa 3anonHuna 6onbLuyo KOMHaTy 1 Bblna noctpoeHa n3 17468
3NeKTPOHHbIX namn. OH nmen 70 Teicay pesnctopos, 10000 koHaeHcaTopos, 1500
pene, 6000 py4HbIX nepeknovarenen u 5 MUNIIMOHOB NasiHbIX COeOUHEHUN.

??77B cBOe BpeMs 3Ta MallmMHa Oblnia 4OCTaTOMHO NPOABUHYTOM, YTOBLI MOXHO BbIIO
BbIMOMHATE MHOIOYUCIIEHHbIE pacyeTbl MO KBaApaTHbIM MapLupyTam B cekyHay.??7?
ENIAC Obin KpynHENLINM 3NEKTPOHHBLIM YCTPOMCTBOM B MUPE U 3arOXnsi OCHOBY
A5151 TOro, YTO Mbl MCMONb3YEM CETOAHS.
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“ m Mainframes (1/2)

Mainframes were developed to allow multiple people to run programs using shared
processing power through external "dumb” terminals. Processing power was concentrated
in the Central Processing Unit (CPU), which was housed in a huge box. Attached to this
host were terminals, used to input data and extract information. Mainframe and midrange
devices are multi-user systems (more than one user accessing the resources at any given
time), therefore, some form of networking was required. Connecting input or output ports
on the machine via the dumb terminals with no computational power was common.

Centralized

processing Host and Terminals
= Dumb

terminals

Limited o

flexibility

Centralized

administration

1-enmnals. gz 3131: ]!1:

Mainframes were developed to allow multiple people to run programs using shared
processing power through external "dumb" terminals. Processing power was
concentrated in the Central Processing Unit (CPU), which was housed in a huge box.
Attached to this host were terminals, used to input data and extract information.
Mainframe and midrange devices are multi-user systems (more than one user
accessing the resources at any given time), therefore, some form of networking was
required. Connecting input or output ports on the machine via the dumb terminals with
no computational power was common.

MaiHdpelimbl 66111 pa3paboTaHbl, YTOObI MO3BONIUTL HECKONIbKMM NIOAAM 3anycKaTb
NPOorpaMmbl, UCMOJb3ys OOLLYO BbIYNCIUTENBHYIO MOLLHOCTb Yepe3 BHELLUHME «TYMble»
TepMuHanbl. lNpoueccopHas MOLWHOCTb Oblla CKOHLEHTPUPOBAaHa B LIEHTPaNbHOM
npoueccope (CPU), KoTopblil pa3meLlanca B OrpoMHON KOpobke. K 3Tomy xocTy 6b11u
NPUVKpenieHbl TEPMUHATbI, UCMONb3yeMble A BBOAA AaHHbIX U N3BJIeYEHNSA
nHbopmaLmn. YCTPOoNCTBa MaNHPPENMOB 1 KOMMbIOTEPOB CPEAHErO YPOBHSA - 3TO
MHOrOMNoJIb30BaTeNIbCKME CUCTEMDI (B 060N MOMEHT BPEMEHU [OCTYN K pecypcam
nmetoT 6onee 0AHOro NoJsib3oBaTess), NO3TOMy TpeboBanach onpeaeneHHan CeTb.
MoaknioyeHne BXOAHbIX U BbIXOAHbIX MOPTOB Ha MalUMHe Yyepes “Tyrnble” TepMUHarbl
6e3 BblUNCINTENIbHON MOLLHOCTUN 6bINO 0O6bIYHBIM AENOM.
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The key difference between mainframe technology and what we use today for PC
networking, isthat mainframes always do the processing of the applications. Mainframes
doing the processing of applications is referred to as centralized processing. The terminals
are "dumb" because they simply consist of keyboards and screens, they offer no local
processor, local memory or hard drive.

Due to huge costs, specialized equipment and operating systems, mainframes maintained
by skilled experts granted and limited people access and to specific times and resources.
The PC allowed users to have their own resources anytime they wished.

The key difference between mainframe technology and what we use today for PC
networking, is that mainframes always do the processing of the applications.
Mainframes doing the processing of applications is referred to as centralized
processing. The terminals are "dumb" because they simply consist of keyboards and
screens, they offer no local processor, local memory or hard drive.

Due to huge costs, specialized equipment and operating systems, mainframes
maintained by skilled experts granted and limited people access and to specific times
and resources. The PC allowed users to have their own resources anytime they
wished.

KnioueBoe pasnuuve Mexxay TeXHONornen ManHPpenmoB 1 TeM, YTO Mbl UICMOSb3yeM
cerogHa gna ceten MK, 3aKntoyaeTcs B TOM, YTO M3INHppPENMbl BCerga BbiMOHAKT
06paboTKy NnpunoxeHui. ManHppermbl, BbinonHawLWwmMe 06paboTKy NPUIOXeHUNR,
Ha3blBaOTCA LeHTPannM3oBaHHOM 06paboTKom. TepMUHanbl «Tynble», MTOTOMY YTO OHU
NPOCTO COCTOAT M3 KNaBUATyp 1 SKPAHOB, OHU HE NMEIOT IOKaNbHOMo NpoLeccopa,
NOKaNbHOW NaMATY UIIN XeCTKOro ANCKa.

M3-3a BbICOKO CTOMMOCTH cneynannmn3npoBaHHOIoO O60py,E|OBaHI/IFI M onepaunMoHHbIX
cncTem, O6Cﬂy>KI/IBaﬂ MBIZH(I)peVIMOB KBaﬂI/l(I)I/ILI,I/lpOBaHHbIMI/I cneynannctamu, nb O4YeHb
OrpaHVILIeHbIIz Kpyr nogen umen OOCTyn K BbIYNCNNTENTbHOMY BpeMEHU N pecypCaM. MK
NO3BOJINI MOJIb30BaTENAM MMETb COOCTBEHHbIE pecypcbl B noboe BpemA.
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m Mini & Micro Computers

ﬂ The 1960s saw transistors replacing vacuum tubes, which enabled mainframes to be
reduced in size and thus the term minicomputer was coined. In, 1968 Digital Equipment

R Corporation introduced the PDP-8 Digital Research and was the first mass produced
computer. Changes did not occur in the computational model - terminals that attached to a
central unit - just a decrease in size of the computer.

The development of integrated circuits or microchips enabled computers to be reduced in
size so much that they could fit on a desktop. In the 70s this change did bring about a
change in the computational model, bringing power to the desktop in form of the personal
computer. The first personal computer was the Altair, launched in January 1975,

MITS of New Mexico created the Altair. Ed Roberts and Bill Yates designed it. This 256-bit
computer was sold for $397 and required a fair amount of assembly. Therefore, it was not
marketed to the masses. Two years later, Apple Computer Company was founded and it
introduced the fully assembled Apple Il personal computer. Because it was less expensive
than mainframes, the Apple Il was publicly positively received, but only sold several
thousand units its first year out.

The 1960s saw transistors replacing the vacuum tubes, which enabled mainframes to be reduced in size and
thus the term minicomputer was coined. In, 1968 Digital Equipment Corporation introduced the PDP-8 Digital
Research and was the first mass produced computer. Changes did not occur in the computational model -
terminals that attached to a central unit - just a decrease in size of the computer.

B 1960-x rogax TpaH3UCTOpbl 3aMEHUMN 3NEKTPOHHbIE Namnbl, YTO NO3BOMNMNO YMEHbLUUTL pasmepbl
M3HMPENMOB, 1, TakuM 06pa3om, NoABUICA TEPMUH MUHU-KOMMboTep. B 1968 roay kopnopauus Digital
Equipment npeacrasmna PDP-8 Digital Research - nepBbIi CEpUNHO BbiNyCKaeMblin KOMNbIOTEP. N3aMeHeHus
He NMPOU3OLLIM B BbIYUCIIUTENBHOM MOAENN - TEPMUHANbI TaK XKe NOAKMNI0YEHbI K LeHTpanbHOMY Gnoky -
NPOWU3OLLISIO TOMNBbKO YMEHbLLEHUE pa3Mepa KoMMboTepa.

The development of integrated circuits or microchips enabled computers to be reduced in size so much that
they could fit on a desktop. In the 70s this change did bring about a change in the computational model,
bringing power to the desktop in form of the personal computer. The first personal computer was the Altair,
launched in January 1975.

PaspaboTka nHTerpanbHbIX MMKPOCXEM UMY MUKPOYMMNOB NO3BONUIIA YMEHbLUUTDL pa3mMepbl KOMNbIOTEPOB
HACTOMbKO, YTO OHM CMOITM NOMECTUTLCH Ha paboyem ctone. B 70-x rogax aTo USMeHeHune npuBerio K
N3MEHEHUIO BblMUCIIUTENBHON ModenNw, B pesynbrate Yero Ha HacToNbHOM KOMMbOTEpPe NosiBUnach
MOLLHOCTbL B BMAE NEpPCOHANbLHOIo KomnbtoTepa. [epBbiM NepcoHarnbHbIM KoMnboTepom 6bin Altair,
BbINyLLEeHHbIM B stHBape 1975 roga.

MITS of New Mexico created the Altair. Ed Roberts and Bill Yates designed it. This 256-bit computer was sold
for $397 and required a fair amount of assembly.

MWTbI n3 Heto-Mekcuko cosganu Anestanp. 3a PobepTc 1 bunn Wentc pa3pabotanu ero. AToT 256-0UTHbIN
KoMnbtoTep Obin NpoaaH 3a 397 gonnapoe 1 TpeboBan N3psiAHOrO KONMyYecTea COOpKU.

Therefore, it was not marketed to the masses. Two years later, Apple Computer Company was founded and it
introduced the fully assembled Apple Il personal computer. Because it was less expensive than mainframes,
the Apple Il was publicly positively received, but only sold several thousand units its first year out.

lMoaTomy oH He Obin NpoadaH B Macchl. [1Ba roga cnycts 6bina ocHoBaHa komnaHusa Apple Computer, koTopasi
npegcTaBuria NosIHOCTLI cobpaHHbI NepcoHanbHbIi koMmnbtoTep Apple Il. N3-3a Toro, 4To oH GbiN gelleene,
yeM MarHGpenmebl, Apple Il Obina nybnnyHo NpuHaTa, HO 3a NepBLIN rog bbina NpogaHa BCEro HECKOSbKO
ThICAY eQuHUL,.
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= Personal Computers

- IBM entered the personal computer market in 1981, with an 8-bit computer called the IBM
Personal Computer (PC). Backed by IBMs reputation as an industry leader in business
T and the IBM PCs superior technology, corporations big and small started to take personal
computers seriously. PC sales from the first year were over 200,000. This device did bring
about a revolution in how we work, bringing computational power to the desktop.

The personal computer was such a driving consumer force for electronic power. For the
first time, ordinary people could have computers in their homes as well as at work. They
could take their data from work to home and back. Additionally, the commoditization of
computer equipment meant that individuals could afford personal computing devices.

IBM entered the personal computer market in 1981, with an 8-bit computer called the
IBM Personal Computer (PC). Backed by IBMs reputation as an industry leader in
business and the IBM PCs superior technology, corporations big and small started to
take personal computers seriously. PC sales from the first year were over 200,000.
This device did bring about a revolution in how we work, bringing computational power
to the desktop.

The personal computer was such a driving consumer force for electronic power. For
the first time, ordinary people could have computers in their homes as well as at work.
They could take their data from work to home and back. Additionally, the
commoditization of computer equipment meant that individuals could afford personal
computing devices.

IBM BbiLLna Ha pbIHOK NepcoHanbHbIX KomnbtoTepoB B 1981 roay ¢ 8-paspsiaHbiv
KomnbtoTepoM nog HassaHnem IBM Personal Computer (PC). Onnpasdack Ha penyTauumto
IBM kak nuaepa B otpacnu n nepenosble TexHonorum IBM PC, kpynHble n mansle
Kopnopauwmu Hayanu cepbe3HO OTHOCUTLCS K NepCoHaribHbIM KOMMbtoTepam. Npogaxm
MK ¢ nepsoro roga 611 6onee 200 000. 3TO yCTPOMUCTBO NPON3BENO PEBOSIOLMIO B
Hawen paboTe, NpegoCTaBMB BblYUCINTENBHbIE BO3MOXHOCTM HacTonbHomy K.

[MepcoHanbHbIM KOMMbOTEP OblN Takon ABUXKYLLEN CUNOW NOTPEBNeHNs ANEeKTPOHUKM.
BnepBbie 06bI4YHbIE NOAM MO UMETb KOMMbIOTEPDLI Kak AoMa, Tak n Ha paboTte. OHu
MOIMK B3Tb CBOW AaHHble ¢ paboTbl AoMon 1 obpaTHo. Kpome Toro, KoMmmoamnTuaauus
KOMMbIOTEPHOIO 060pYyAOBaHMS O3Havarna, YTo fnan Morfim No3BonuTb cebe
nepcoHanbHble BblYUCNTENBHBIE YCTPOMUCTBA.
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Networking means connecting several computers together to share resources. An
--------- example could be alocal area network (LAN) run by company or institution. Two major
M types of networks exist. The first is a Peer to Peer (P2P) Network, which consists of
E= equally connected PCs. The other is a Client Server Network, which consists of several
“clients,” and one or more “servers.” (PCs used to provide commonly accessed resources
like databases or printers).

Today, more networks are realized as wireless networks (or Wireless LANs, WLANS).
An important Here, radio communication replaced cabling, as most network devices contain integrated

thingtonoteis  ireless features.
that we have a

combination of

iHel DSt Networking Devices
for high volume

and speed, while File

wireless Server
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more for mobility.

Workstation

Terminals

Networking means connecting several computers together to share resources. An
example could be a local area network (LAN) run by company or institution. Two major
types of networks exist. The first is a Peer to Peer (P2P) Network, which consists of
equally connected PCs. The other is a Client Server Network, which consists of
several “clients,” and one or more “servers.” (PCs used to provide commonly
accessed resources like databases or printers).

Today, more networks are realized as wireless networks (or Wireless LANs, WLANS).
Here, radio communication replaced cabling, as most network devices contain
integrated wireless features.

CeTb 03Ha4aeT coegMHEHNE HECKOSTbKMX KOMMbIOTEPOB BMECTE 419 COBMECTHOrO
NCMonb3oBaHUA pecypcoB. [TpumMepomM MOXET cnyXxutb nokaneHasi cetb (LAN),
ynpasnsgemas kKoMmnaHnen unum ydpexaeHmem. CyLecTByOT ABa OCHOBHbIX TUMNa CETEN.
MepBas - ato ogHopaHroBas (P2P) ceTb, KOTopas COCTOUT U3 O4MHAKOBO NMOAKMOYEHHbIX
KOMMbOTEPOB. [1pyron - 310 CETb KINNEHT-CepBep, KOTOPad COCTOUT U3 HECKOSTbKUX
«KIMMEHTOB» M OL4HOrO UK Heckomnbkux «cepeeposy» (MK, ncnonesyemsle onga
npeaocTaBrieHnst YacTo UCNOSb3yEMbIX PECYPCOB, TakMX Kak 6a3bl AaHHbIX Un
NPUHTEPBI).

CerogHs Bce bonblue ceTen peann3oBaHo B Buae 6ecnpoBoaHbIX ceTen (Mnu
B6ecnpoBoaHbix fiokanbHblx ceten, WLAN). 3gecb pagmocessb 3aMeHuna kabenum, Tak Kak
BOMbLINMHCTBO CETEBLIX YCTPOMUCTB MMEKT BCTPOEHHbIE (PYHKUUM BECnpOBOAHON CBA3MN.
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Workstations:

Workstations are personal computersthat are connected within a network. Typically,
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Workstation Requirements

LAN HIW

Workstations are personal computers that are connected within a network. Typically,
workstation users have their applications that are installed directly on their computer,
and access resources such as shared files, printers and services across a network.

Paboune CTaHLUN - 3TO NepPCOHasbHbIE KOMMbIOTEPDI, MOAK/IOUYEHHbIE K ceTh. Kak
npaBwno, NoNb30BaTeNV PAabOUNX CTAaHLMIA UMEIOT CBOW NPUJTIOXKEHNA, KOTOpble
YCTaHaB/NBAKOTCA HEMOCPEACTBEHHO Ha X KOMIMbIOTEP, U MOJTyYaloT AOCTYN K TaK1M
pecypcam, Kak obLyme daitnbl, NPUHTEPDI 1 CIY»KObl, MO CETU.



®dannosbIi cepBep: OCHOBHasA OTBETCTBEHHOCTL 3a nepefadvy annos KNMeHTaMm.
CepBep NPUIIOXKEHUIN: MMEET HEKOTOPBIN TUM LEHTPANM30BAHHOIO NpoLecca, KOTopbIn
pasgenstoT KINEHTHI.

Beb6-cepBep: npeanaraet BeO-CTpaHuWLbl 1 NPOLIECCHI KITMEHTaM.

FTP-cepBep: npenoctaenset FTP-cepBUCHI KITMEHTaM.

Any computing device that offers some of its files or processing power to another computeris acting as a
Server. Any computing device asking for these resources s a client. Commonly, many devices are used
simultaneously. Both the client and the server should be connected somehow, and are typically done through
a network. The client and the server each have dedicated hardware and software to handle their network
requests. They are connected, physically or wirelessly to some networks that can reach each other.

Here are a few dedicated server types.

JToboe BbluMCNUTENBHOE YCTPONCTBO, KOTOPOE NpeanaraeT HeKoTopble CBOU dhansibl
NN BbIMUCIIUTENBHYO MOLLHOCTb APYroMy KOMMbOTEPY, AeNCTBYET kak Cepaep.
JToboe BbluMCNUTENBHOE YCTPONCTBO, 3anpallmBatoLLee 3TN pecypcbl, ABnseTcs
KnneHToM. OBbIYHO MHOIME YCTPONCTBA UCNOSb3YHTCA O4HOBPEMEHHO. Kak KrnneHT,
Tak n cepBep OOSMKHbI ObITb Kak-TO CBA3aHbl, U 0ObIYHO 3TO AenaeTcs Yepes CeTb.
Kaxgbl KNWEHT N cepBep UMEKDT BblAeNeHHoe annapaTtHOe U NporpaMmMHoOe
obecneyeHne ana obpaboTkm cBomx ceTeBbIX 3anpocoB. OHM hr3nYeckn nunm
6ecnpoBOgHO NOAKMNIOYEHBI K HEKOTOPbLIM CETSIM, KOTOPbIE MOTYT 4OCTUraTb APYr
Apyra.

BoT HeCKONbKO TMNOB BbiAeNeHHbIX CEpBEPOB.

PannoBbIN cepBep: OCHOBHas OTBETCTBEHHOCTb 3a nepeavy (hannos KrMeHTam.
CepBep NpPUNOXEHUIN: UMEET HEKOTOPbLIN TUMN LEHTPaNn3oBaHHOIO NpoLecca,
KOTOPbIN pas3gensioT KINEHTHI.

Beb6-cepBep: npegnaraeT Beb6-CTpaHuMLUbl M NPOLECCHI KIMEHTaM.

FTP-cepBep: npegocraenseT FTP-cepBUCHI KNMeHTaMm.



PCs have transformed from just boxes that sit on desks (desktops) to smaller and
lighter equivalents, with integrated video, audio and interface devices. These include
laptops, netbooks, portable media players, tablets and mobile phones of numerous
varieties. With the rise of accessing and storing information on local and distant
devices on the Internet, data is now accessible from anywhere in the world.

These devices share the common intent of making data and services available to the
user when they are not sitting at the traditional desktop monitor. Many of these
devices have developed such specialized uses that might not be recognizable as
personal computers. They all retain the same types of internal components that we
will be describing in this course. Understanding these components can make these
mobile devices more comprehensible.

MK npeBpaTunmcb 13 NpocTbix KOPOHOK Ha paboymx cTonax B MeHbLUMe 1 Bonee nerkve aHamnorn co
BCTPOEHHbIMU BUAEO, ayano U UHTEpPdEencHbIMnN ycTponcteamn. K HUM OTHOCATCS HOYTOYKY,
HeTOyKKn, NopTaTMBHbIE MeaManneepsbl, NnaHweTsl 1 MObunbHble TenedOoHbl MHOFOYNCIIEHHbIX
pasHoBuagHocTen. C pocTOM AOCTyNa U XpaHeHMs MHAOPMaLMKN O fIOKanbHbIX U yAANeHHbIX
ycTponcTteax B MIHTepHeTe, faHHble Tenepb JOCTYMHbI N3 M0G0M TOYKU MUpa.

3OTn ycTponctea nmetoT obliee HamepeHue caenaTtb AaHHbIE U CEPBUCHI OCTYMHbIMU A1
nonb3oBaTerns, Kor4a OHU He CUAAT 3a TPaAULMOHHBIM HACTOMNbHBIM MOHUTOPOM. MHOr1e U3 3Tux
yCTpOWCTB pa3paboTanu Takne cneLmanmM3npoBaHHbIE NMPUMEHEHNS, KOTOPbIE MOTYT He
pacno3HaBaTbCH Kak NepcoHarbHble KOMMbIOTEPbl. Bce OHM cogepxaT Te e TuMbl BHYTPEHHMX
KOMMOHEHTOB, KOTOpble Mbl By4eM onucbiBaTh B 3TOM Kypce. [MoHMMaHne STUX KOMMOHEHTOB MOXET
caenatb 3TV MOBUnbHbIE YCTpoONCTBa Bornee NOHATHBIMU.



Additionally, be aware that the standard PC will be around for quite a while. Though
hand-held devices continue to gain in popularity, as of 2011 PC growth had hit 364
million units, according to Gartner Inc.

PC and laptop sales will be strong to businesses for years. Due to nature, PCs can
often be easily upgraded and repurposed, further extending their utility.

Mobile computing is the present and the future, but you will see PCs working
alongside these devices for the foreseeable future as well.

Kpowme Toro, umeite B BUAY, YTO cTaHaapTHbiv MK 6yget B HanMummM 4OBONbHO AOMro. XoTs
nopTaTMBHbIE YCTPOWCTBA NPOLOIMKAOT HAbupaTb NONyNspHOCTb, MO AaHHbIM Gartner Inc., no
coctosiHuio Ha 2011 rog poct MK goctur 364 MUNNMOHOB eauHULL,.

Mpopaxu MK n HoyT6ykoB ByayT yCTOMUMBBLIMK B Te4eHMe MHOrvx net. Mo ceoen npupoge MK
4YacTO MOXXHO NErko MOAEPHU3NPOBATL U NepenpodunupoBaTb, YTO eLle bonbLie pacumpsaeT ux
BO3MOXXHOCTM.

MoOurnbHbIe BbIMMCIIEHUS - 3TO HacTosiLee u Byayulee, HO Bbl yBuauTe, uto MK 6yayTt pabotatb
BMECTe C 3TUMW YCTPOMCTBaMuM U B 0603pMoM GyayLuem.



Bbl y3Hanu o:

m Pa3pabotka anekTpoHHoM 06paboTkn gaHHbIX
m XpoHornorus nporpecca

B KPeunThbl

® MUHU U MYKPOKOMINbIOTEPDI

m [MepcoHanbHbIe KOMMNBITEPbI

m CeTb

m Mo6unbHbie BhMUCNIEHHUSA

The following topics were coveredin Lesson 1.



Tembl 06CyxaEHMSA:

m aHaNoOroBbLIE 3HAYEHUS
m Lindposbie 3HaueHns
m KOMMbIOTEPHAst CBA3b

Lesson 2 will cover the following topics.



AHanorosble 3Ha4eHUA ABNAIOTCA I1pVI6]'IVI3VITeJ1beIMI/I 3HAYEHUSIMU 3MEPEHU B LLMPOKOM Auanas3oHe OTKIOHEHWI.

MpepncraBbTe cebe kapTuHy noaconHyxa. Lisetok Buirnsigen
onpepeneHHbIM 06pa3oM B onpeaeneHHblii MOMEHT BpeMeHU.

Analog values are approximations of measurement within a wide range of variance.

Imagine a painting of a Sunflower. The flower looked a particular way at a particular
pointin time.

The artist saw it and tried to represent it using colored particles that are plastered on a canvas. Obviously, the
painting is not the flower, or even a close copy. The painting is an approximation. It has its own distinctive

characteristics that make it unique. A photograph may get closer to a representation of the exact flower, but it
is still only an approximation. With analog data, close is close enough, as long as it conveys its meaning.

AHanoroBsble 3HaYeHUS SIBNSAIOTCA I1p|/|6]'IVI3VITeJ'IbeIMI/I 3Ha4YeHUsIMU U3MEPEHUIA B LUMPOKOM
AunanasoHe OTKIMOHEHUM.

MpeacTtaBbTe cebe KapTuHy noacorHyxa. LiBeTok Bbirnsigen onpeaeneHHbIM 06pasom B
onpeneneHHbIn MOMEHT BpeMEHW.

XyJJ,O)KHI/IK yBuaen 3T1o U nonblitancd M306p33MTb 9TO, UCNONb3yA LIBETHbI€ YaCTuLlbl, KOTOpPbIE
Hama3saHbl Ha xorncTe. O4yeBUOHO, YTO KapTUHa He LBETOK, UNK faxe 6rmakui aksemnnsap. KaptuHa
ABNAeTcA I'IpVI6]'II/I3VITeJ'IbHOI7I. Y Hero ecTb CBOM OTNMYUTENbHbLIE 0COGEHHOCTH, KOTOpble aenatoT
€ro yHukarbHbIM. doTorpacdus MoxeT I'Ipl/l6]'IVI3I/ITbCF| K I/I306pa)KeHVIPO TOYHOrIO LBeTKa, HO 3TO BCe
eLle TOJIbKO HpVIGHVI)KeHI/Ie. C aHanoroBbiMy AaHHbIMU close - 3To AocTaTo4HO 6nnaKko, ecrnm oHo
nepeaaet CMbICIl.



KomnbloTepbl B HAacTosiLLiee BpeMsi He NpeaHa3HaYeHbl
ONs UHTepnpeTaumu unu paboTbl C OTKMOHEHWSIMU
aHarnoroBbiX AaHHbIX. KomnbloTep He noimeTt
HapWCOBaHHbIN LBETOK TaKNM, KaKol OH eCTb:
npeacraBnexHne.

OCHOBOV KOMMbBIOTEPHOW JTOMMKKW SIBNSIETCS 0 BONYHAs
cucrema, cocrosiias 3 1 u 0; "u pa n Het". Camoe
CIIOXKHOE, YTO MOXET cAenaTb B KOHEYHOM UTOre
no6oli CroXHbIA KOMMbIOTEP, - 3TO OTBETUTb Ha 3TOT
CpaBHUTEINbHbI BOMpPOC.

Computers are not currently designed to interpret or work with the variances of analog
data. A computer would not understand the painted flower for what it is: a
representation.

The basis of computer logic is the binary system consisting of 1s and Os; “yes” and
“no”. The most any sophisticated computer can ultimately do is answer this
comparative question.

KOMI'IbiOTepr B HacTosiLlee BpeMA He npeaHa3Ha4veHbl And nHrepnpetauvmn nnm pa60TbI C
OTKINOHEHUAMU aHanoroBblX AaHHbIX. Komnmeep He nonmet HapMCOBaHHbIVI LIBETOK
TakUM, Kakol OH eCTb: npeancrasrneHne.

OCHOBO KOMMbBIOTEPHOM MOMMUKK SIBRSIETCS ABOMYHAs cuctema, cocrosiasi us 1 m 0; "u pa
n HeT". Camoe croXxHoe, YToO MOXET caenaTb B KOHEYHOM uUTore noboii CrnoXHbIN
KOMMNbLIOTEP, - 3TO OTBETUTL Ha 3TOT CPABHUTENbLHLIA BOMpPOC.



O6beamnHss npocTble ABOMYHbLIE POPMbI AaHHBIX B MOCTOSAAHHO pacTyLiMe BOMNpPOChl U OTBETHI,
MOXHO BbICTPO BbINOMHUTL YAUBUTESbHLIE BblUMCTEHUs. KOMMbloTepbl MOTYT TOMHO M TOYHO
CMpaBUTLCA C 3TUMM BbIYUCTIEHUAMM ropasfo BbicTpee, Yem nioaum,

KoMnbloTepbl paboTaloT Ha 3Toi LidpoBoli apeHe U XpaHAT, ob6pabaTkiBaloT U COCTaBNAIOT
OTueTbl, UCNonb3ys 3TW 3HaYeHus. MNpoLiecc U3mepeHns 3TUX pparMeHToB faHHbLIX UMeeT
6orbLLOe 3HauYeHue.

Combining the simple binary forms of data into ever-growing questions and answers, amazing calculations
can be performed quickly. Computers can handle with exact certainty these calculations far faster than

human beings, Computers operate in this digital arena, and store, process and report using these values. The
process of measuring these pieces of data is of high importance.

O6beanHss NpocTble ABONYHbIe POPMbI AAHHBIX B NOCTOAHHO pacTtyuwiue Bornpochbl 1 OTBETHI,
MOXXHO 6bICTpO BbIMOJTHUTb YOMBUTEJbHbI€ BbIHUCIIEeHUA. KomnbloTepbl MOryT TO4HO U TOYHO
BbIMOJIHATb 3TU BbIHYUCIIEHUA ropasao 6bICTpee, YeM nmoau. KomnbloTepsbl pa60Tar0T Ha aToM
UndpOBOIM apeHe N XpaHsT, 06pa6aTbIBal0T N OTYUTLIBAIOTCA, UCNOJIb3YA 3TU 3HAYEeHUA.
Mpouecc nsmepeHus aTux coparMeHTOB AaHHbIX UMeeT 6onbLIoe 3Ha4YeHue.



KomnbloTep obLiaeTcA B ABOUYHOI cUCTEME.
MoaToMy OH NOHMMaEeT JaHHbIe TOMNbKO B
abcontoTHoM BbipaxkeHuu: «[a / Het» unu «BKI/
BbIKI». OH 06beavHseT 3T NpoCTbie pa3nuyuns BO
Bce Goriee CnoXHble BbIMUCIIEHUS, KOTOpbIE MOXHO
Mcronb3oBaTh 415 NpeACTaBIeHUs CIOXHbIX
CTPYKTYP OaHHbIX.

A computeroperates in a Binary System. Therefore, it only understands data in absolute terms, “Yes/No” or
“ON/OFF.” It combines these simple distinctions into increasingly complicated calculations that can be used
to representcomplexdata structures. The electronic components work like little switches which can be either
in the "ON" or "OFF" position. One of these components can representa single-digit binary number. It can
also representthe two possible switch positions then correspond to the values 0 and 1. A single binary figure
which can take on the value 0 or 1, is known as a bit. A computerrequires a binary number with more than
one digit to display more than two values. It can display four differentvalues, for example the numerals 0 - 3,
using a two-digit binary number. Using a three-digit binary number, the computer can display numerals 0 - 7,
for example. In order to display every numeral in the decimal system, as in O to 9, the computer needs a four-
digit binary number. Binary numbers can only be used to represent concrete numbers. You can also assign
specific characters to differentbinary numbers. The binary systemis used as a type of code. The ASCII code
is a common example of a binary code. ASCII stands for the "American Standard Code for Information
Interchange”. In the ASCII code, a binary code is assigned to every letter, figure and various special
characters and other control characters (tab and line feed). The ASCII code initially used 7-digit binary
numbers. This 7-bit ASCII code could represent 128 differentcharacters. Today usually an 8-bit ASCII code
is used. The 8-bit ASCII code can represent 256 different characters.

The 8-bit code, which covers 256 differentvalues, is not only used in the computerworld to display
characters but for other general purposes. Therefore a separate name was introduced for 8-bit values, the
byte. Just as you can simply say "a pound" instead of "16 ounces" you can also simply say "a byte" instead of
"8 bits". A byte is used in digital image processing to representgray scales or the shades in the colors
channel such as red, green or blue. For example, the transition from black to white can be representedin a
total of 256 stages. You can also use the term 8-bit color depth. This shading is so fine that the human eye no
longer perceives the individual shades and it therefore gives the illusion of a smoothtransition. A picture in a
shade of gray needs 1 byte of memory space per pixel. Each byte has to allow each pixel to be assigned to
one of the 256 gray scales. A colorimage in the RGB color space needs 3 bytes of memory space for each
pixel. All of bytes add up to a byte foreach shade of the colorsred, green and blue. As a colortone is
represented with 3 bytes, or 3 times 8 bits, the term 24-bit color depthis used.

As you cannot really do much with just one bit, the byte has become the elementary unit. The performance of
a computeris defined in differentways. The firstis by the size of its memory, or the amount of information
which can be stored and processed. The size of the memory, for example on the hard disk or in the main
memory, is quoted in bytes or in multiple bytes. These bytes are known as kilobytes (KB), megabytes (MB) or
gigabytes (GB).



However a kilobyte is not equal to 1,000 bytes like a kilogram is equal to 1,000 grams. The terms kilo, mega and
giga belong to the decimal system and in that system they signify the factors 1,000, 1,000,000and 1,000,000,000
respectively. These terms have been borrowed in the binary systemto denote binary factors of almost the same
size. A kilobyte is exactly 2 to the power 10, or 1024 bytes. A megabyte is exactly 2 to the power 20, or 1,024 times
1,024 equals 1,048,576 bytes. A gigabyte is exactly 2 to the power 30, or 1,024 times 1,024 times 1,024 equals
1,073,741,824 bytes.

An important point to rememberis that, since computers work in digital data, a unit of measurement is the same for
all components. Having 1 Megabyte of data, it does not matter that data is contained in short or long-term memory.
The same condition s true if it is stored on an external device, being transferred over a wire; as it is essentially the
same amount of data.

KomnbloTep paboTaet B ABOUYHON cucteme. [103TOMy OH BOCNPMHUMAET AaHHbIE TONbKO B aBGCONMOTHOM BbipaXXeHWK:
«[da/ Het» unn «BKJ1/ BblKJ1». OH 06beaunHAeT 3T1 NpocTbie pas3nuums B YCIOXHAIOLWMECS BbIMUCIIEHUS, KOTOPbIe
MOXXHO UCMOSb30BaTh A8 NPEACTaBEHNS CTPYKTYP CIOXHbIX AaHHbIX. DNEKTPOHHbIE KOMMOHEHTbI paboTaloT Kak
MarneHbkue nepeknoyatenu, Kotopbie MoryT ObiTb B nonoxeHun «BKIT» unu «BbIKI». OanH 3 aTMx KOMNOHEHTOB
MOXEeT NpeAcTaBNATb OAHO3HAaYHOE ABOUYHOE Ynco. OH TaKke MOXEeT NPeACTaBnATb ABE BO3MOXHbIE NO3ULIMK
nepeknoyaTens, KoTopble COOTBETCTBYIOT 3Ha4eHnsM 0 u 1. EAMHCTBEHHas ABONYHAsA LMdpa, KoTopas MOXeT
npuHUMaTh 3HaveHve 0 unu 1, nssectHa kak 6uT. Komnbilotep TpebyeT ABonyHOro uncna c 6onee Yem ogHon Lmdpon
ansi otobpaxxeHusA 6onee ABYX 3HaYeHUn. OH MOXeT oTob6paxkaTb YeTbipe pasfnyHbIX 3Ha4YeHus, Hanpumep uudpsb 0 -
3, ucnonb3ysi ABOUYHOE YMCIIO U3 ABYX Lndp. Mcnonbsys TpexaHayHoe ABOUYMHOE YNCIIO0, KOMMbIOTEP MOXET
oTobpaxaTb uudpsl 0 - 7, HanpuMep. YTo6bl 0TOOPasuTb Kaxayo UMdpy B 4eCATUHHON cucTeme, Hanpumep, ot 0 0o 9,
KoMnbloTepy TpebyeTcs YeTbipexaHavyHoe ABOMYHOE YMCIOo. [JBOMYHbIE YMCna MOryT UCMOJIb30BaTbCA TONbKO AiA
npeacTaBneHnsi KOHKPETHbIX Ynucen. Bbl Takke MoxeTe HasHaUNTb KOHKPETHbIE CUMBOSIbI AN PasfMYHbIX 4BONYHbIX
yncen. buHapHas cuctema ncnonb3yetcs B kavyectse Tuna koga. Kop ASCII saBnseTcs o6LwmMM Npumepom ABOUYHOTO
koga. ASCII paclwmndpoBbiBaeTcsi Kak « AMEPMKAHCKUIA CTaHOapPTHLINA kog Ans o6MeHa nHdpopmaumen». B koge ASCII
OBOWYHbBIV KOA NpuUcBavBaeTcs Kaxxaon 6ykee, undpe 1 pasnuyHbiM cnelmnanbHbIM CUMBOMam 1 ApYruM ynpasBsitoLLMM
cvmBonam (Tabynsaums n nepesog ctpoku). Kog ASCIl nsHavanbHo ucnonbsoBasn 7-3HayHble ABOMYHbIE Yucna. JToT 7-
6uTHbI kog ASCII moxeT npeacTaBnaTh 128 pasnunyHbix cuMBosioB. CerogHsA 06bIYHO Mcnonb3yeTcs 8-6UTHLIN kog
ASCII. 8-6utHbI kog, ASCII MmoxeT npeacTtaensTe 256 pa3HbIX CUMBOJIOB.

8-6MTHbLIV Kof, KOTOpbI oXBaTbiBaeT 256 pasnunyHbIX 3Ha4YE€HWI, UCNONb3YETCA HE TOSIbKO B KOMMbIOTEPHOM MUpE ANA
oToGpaxeHNs CUMBOSIOB, HO U O APYrMX obLmx uenei. MNoatomy 6bino BBeOeHO oTAesNbHOE UMS onsl 8-GUTHBIX
3HavyeHunn, 6anT. Tak e, Kak Bbl MOXeTe MPOCTO cKka3aTb «(YHT» BMECTO «16 yHLMIN», Bbl TaKKe MOXeTe NpoCTo
ckasaTtb «6anT» BMecTo «8 6ut». banT ncnonbayeTcs B UndpoBor o6paboTke n3obpaxkeHni gnst npegcTaBneHus
cepbiX LLKarn unv oTTEHKOB B KaHase LBETOB, TaKMX KaK KpacHbIW, 3eneHbI unn cuHnin. Hanpumep, nepexop ot YepHoro
Kk 6enomMy moxeT ObiTb NpeacTaBrneH B obLel croxHocTy 256 atanoB. Bbl Takke MoXeTe UCNonb3oBaTb TePMUH 8-
6utHas ry6buHa uBeTa. DTO 3aTeHeHWe HacTONIbKO XOPOLLIO, YTO YerioBeveckuii rnas bonblue He BocnpyHUMaeT
oTAernbHble OTTEHKU M MOSTOMY co3faeT UMM3nIo NiaBHoro nepexoaa. KaptnHka B oTTeHke ceporo Tpebyet 1 6ant
namsiTi Ha nukcenb. Kaxabii 6aiT fomkeH No3BonsiTb HasHa4YaTb KaxKObI NUKCENb OAHOM U3 256 OTTEHKOB Ceporo.
LiseTHoe nzobpaxeHue B LuBeToBoM npocTpaHcTBe RGB TpebyeT 3 Gaiita naMaTy Anst Kaxagoro nukcens. Bce GaiThbl
cknagbiBaloTcs B 6aiTbl A1 K&KAOro OTTEHKA KPacHOro, 3e51IeHOro U CUHEro LBeToB. [oCKOrbKy LLBETOBOW TOH
npeacrtaeneH 3 6avitamu unm 3 pasa no 8 6uT, ncnonb3yeTcst TepMuH 24-6uTHas rnybuHa ueTa.

MockonbKy Bbl HE MOXeTe caenaTb MHOToe C NOMOLLLIO ofgHOro 6uTa, 6aiT cTan aneMeHTapHoON eguHULIEN.
MpounsesoauTenbHOCTL KOMNbIOTEPA ONnpeaensieTcs No-pasHoMmy. [epBehiit - 3TO pa3Mep ero namsT UM o6bLem
MHOpMaLUmK, KoTopasi MoXeT ObITb coxpaHeHa u obpaboTaHa. Paamep namsiTi, HaNnpMmep Ha XXeCTKOM QUCKe Unv B
OCHOBHOW NaMATH, yka3biBaeTcs B 6anTax unm B Heckonbkux 6anTtax. 3tn 6aiTbl n3BeCTHbI Kak kunobaritbl (KB),
MerabaiTbl (MB) nnu rurabaiitol (I'b).

OpHako kunobaiT He paBeH 1000 GaiiToB, kak kunorpamm paseH 1000 rpaMMoB. TEpPMUHBI «KUIO», KMera» U «rmray
OTHOCSATCS K AECATUYHOW cucTeMe, 1 B 3Tol cucteme oHu o6o3HavatoT koadpdpuumenTsl 1 000, 1 000 000 1 1 000 000
000 cooTBETCTBEHHO. DTN TEPMUHbI OblSIN 3aMMCTBOBaHbI B IBOMYHON cucTeMe AN 0603HaueHnss GuHapHbIX pakTopoB
NnoYTM ogMHakoBoro pasMepa. Kunobant paBeH B TouHocTu 2 cteneHu 10 unm 1024 6anta. Mera6ant - 310 poBHO 2 OT
ctenexu 20, unu 1024 pasa, 1024 paBHbl 1 048 576 6aiiT. MMrabanTt paBeH poBHo 2 oT cteneHu 30, unu 1024 pasa,
1024 pasa, 1024 pasa, paBHo 1 073 741 824 GaiiTa.

Ba)HO NOMHUTb, YTO, NOCKOSIbKY KOMMbLIOTEPDI paGOTaIOT € uncpoBbIMU AaHHBIMU, eANHWLA USMEPEHUS OANHaKoBa
Ons Bcex KOMMNoHeHToB. Mimes 1 MmerabaiT AaHHbLIX, HE UMEET 3Ha4yeHus1, YTO JaHHble coaepxaTtcs B KpaTKOCPOYHOM
WX SOMroCpPOYHOM NaMATU. To XKe yCrioBue BepHoO, eClii OHO XPaHUTCA Ha BHELLHEM YCTPOWMCTBE U nepepaeTtcs no
npoBoAaM; NMOCKOJIbKY 3TO MO CYyTU TOT XKe 06beM AaHHbIX.



Bbl y3Hanm o:

m aHanoroBble 3Ha4YeHus
m LindpoBsble 3HauyeHus
B KOMMNbIOTEPHas CBSA3b

The following topics were covered in Lesson 2.



Tembl 06CYXOEHUS:

m OcHoBbl

m KOpnycC Ansi KOMMnboTepa
m Brok nuTaHus

m MaTtepuHckue nnarhbl

m LleHTpanbHbIi npoueccop
m nepvdepvs

m XpaHeHue AaHHbIX

m [pacuka

m Ayavo

m JOCTYN K CeTH

Lesson 3 will cover the following topics.




The major tasks of a computer are to receive, manipulate, store and deliver data. A
computer consists of various components, each of which is responsible for specific
tasks. All modern computing devices have some type of case, motherboard and
peripheral connections, central Processing Unit, memory and long-term memory
storage. Due to their modular nature, typical PCs components are interchangeable,
according to their specifications, and can be swapped out for other components, as
needed.

OCHOBHbIMM 33Aa4amMmK KOMMNblOTEPa ABNAIOTCA NosydeHune, 06paboTka, XxpaHeHue K
AOCTaBKa AaHHbIX. KOMMbIOTEP COCTOMT U3 Pa3/INYHbIX KOMIMOHEHTOB, KaXAblA U3
KOTOPbIX OTBEYAET 32 KOHKPETHbIE 3a4a4U. Bce coBpeMeHHble BbIYUC/INTESIbHbIE
YCTPOMCTBA MMEIOT HEKOTOPbLIMA TUMN KOpNyca, MaTEPUHCKYIO NAATy U nepudepuiHble
coeaMHeHus, LeHTPabHbIA NpoLLeccop, NamATb U AO0NTOBPEMEHHYI0 NamaTb. U3-3a
cBOe’ MoAy/IbHOM NPUPOAbl TUNUYHbIE KOMNOHeHTbI MK aBnaloTca
B3aMMO3aMEHAEMbIMWU B COOTBETCTBUM C UX cneundruKaumammn u npm HeobxogmmocTu
MOTYT 3aMEHATLCA HA APYrMe KOMMOHEHTI.



For PCs, an important idea to keep in mind is that the internal components determine
the PCs abilities and software support. Currently, most PC manufacturersuse
standard hardware that they may slightly alter for their manufacturing process.
Although the end user may identify with a particular brand of PC (Lenovo, HP, Apple,
Alienware), they are actually all using PCs. They just may not know what that means.

They may also are unaware what the specific names and functions of internal
hardware are, because the PC to them is a discrete tool. For, the technician it is
important to understand the components somewhat to better identify the issues and
adjustments that can be addressed.

Ona MK BaXXHO NOMHUTb, YTO BHYTPEHHWE KOMIMOHEHTbI onpeaenatoT BO3SMOXHOCTU MK n
noaaep)KKy nporpammHoro obecnevyeHua. B HacToAuwee Bpema 601blLIMHCTBO
npoussoguteneit MK ncnonb3ytot ctaHgapTHoe 060pyaoBaHUE, KOTOPOE OHMU MOTYT Cnerka
N3MEHUTb B CBOEM NPOM3BOACTBEHHOM Npouecce. XOTA KOHEYHbIA N0b30BaTE/lb MOXKET
naeHTudnumnposatb ceba c onpegeneHHon mapKkoi MK (Lenovo, HP, Apple, Alienware), Ha
camom pene Bce oHU ucnonb3ytoT MK. OHM NPOCTO MOTYT He 3HaTb, YTO 3TO 3HAYWUT.

OHM MOryT TaKXKe He 3HaTb, KaKOBbl KOHKPETHbIEe Ha3BaHWUA U GYHKLMN BHYTPEHHErO
o6opyaoBaHua, notomy uto MK o419 HUX ABNAETCA OTAE/IbHbIM UHCTPYMEHTOM. 1A
TEXHWUYECKOro CNeumnanmncTa BaKHO HECKOJIbKO NOHATb KOMMOHEHTbI, YTO6bI nyyLwe
onpegenntb NPo6aembl U KOPPEKTUPOBKM, KOTOPbIE MOMKHO YCTPaHUTD.



The computer case, or shell, is typically made of a sturdy plastic and metal
construction. The case supports the internal components and protects them but
makes them accessible to the computer operating system and user. Some cases are
boxes that sit under desktops, while others have computer screens or keyboards
integrated into them to save space. Most computer cases come apart and allow a
technician to access to the internal components.

Kopnyc KomnbloTepa Uau Kopnyc, Kak NpaBu/io, U3roTas/IMBaIOTCA U3 NPOYHOM
N1IAaCTMACcCbl U META/IMYECKOMN KOHCTPYKLMU. Kopnyc noaaep:KuBaeT BHyTpeHHMe
KOMMOHEHTbI U 3aLLULLAET UX, HO AeN1aeT UX AO0CTYMHbIMU 417 KOMMbIOTEPHOMU CUCTEMBI
W NONb30BaTeNA. B HEKOTOPbLIX C/IYHanX 3TO ALLMKKU, KOTOPbIE HAXOAATCA Nog pabouumm
CTONIaMU, B TO BPeMA KaK ApyrMe UMeIOT IKPaHbl KOMNbIOTEPOB U/IN KNaBUATYpbI,
BCTPOEHHbIE B HUX A/191 SKOHOMUU MECTA. BOJIbLUIMHCTBO KOMMNbIOTEPHBIX KOPNYCOB
pacnagaloTcA U No3BOAIT TEXHUYECKOMY CNELMAIUCTY NOAYYUTb AOCTYN K
BHYTPEHHUM KOMMNOHEHTaM.



Han6onee BakHbIMm coobpaxkeHuem ana 610Ka NUTaHUA ABAAETCA TO, YTO OH o6n1agaet
LOCTaTOMHON MOLLHOCTbIO ana obecneveHna Bcex BHYTPEHHUX nepudepuiiHbIX yCTpoitcTe
npy1 NMMKOBOM Harpy3Ke. ECu 3TO HEBO3MOXKHO, YacTO MOryT BO3HMKHYTb HenpeacKasyemble
pesynbTaThl, TaK1e KaK BbIKlOYeHWe KomnbloTepa.

The Power Supply Unit, converts, regulates and distributes power to all of the
components of a PC. These peripherals are typically rated according to the power or
wattage they have available.

They usuallyfit in the back of the PC case, and have multiple power wires radiating
from them, with connector types to fit the appropriate components. The most
important consideration for a PSU is that it has enough power to provide for all the
internal peripherals at peak usage. If it cannot, unpredictable results, such as the
computer shutting down, can often result.

Baok nuTaHuA npeobpasyerT, peryanpyeT U pacnpeaenser sSHepryio no Bcem
KomnoHeHTam MK. 3Tn nepudepuitHble ycTpoitcTBa 06bIYHO OLLeHNBAIOTCA B
3aBMCUMOCTU OT MOLLHOCTM MU MOLLHOCTU, KOTOPblE OHWU UMEIOT B Ha/IUUUMK.

OHu 06bI4YHO YCTaHaBAMBAIOTCA B 3aHel YacTu Kopnyca MK U umeloT HeCKO/IbKO
NPOBOAOB NUTAHUWA, UAYLLUX OT HUX, C TUNAaMMU Pa3beMoB, NOAXOLALLMMN ANA
COOTBETCTBYIOLLMX KOMNOHEHTOB. Hanbonee BaXkHbIM coobpaskeHnem oA 610Ka
NUTaHWUA ABNAETCA TO, YTO Y HEro AOCTaTOYHO 3Heprumn ansa obecneyeHuns Bcex
BHYTPEHHUX nepudepuiiHbIX YCTPOINCTB NPU NMKOBOW Harpy3ke. Ecv 3To HEBO3MOMKHO,
4acTo MOTYT BO3HWUKHYTb HenpeacKasyemble pe3ynbTaTbl, TaKWe KakK BblKaloueHne
KomnbloTepa.



The motherboard controls and connects all devices and peripherals in the PC. The
main function of the motherboard is to provide communication and power pathways
between each device. Communication is provided through either a wired connection
to a connector, or through a peripheral slot. Every device is attached to it in some
fashion. The motherboard is typically screwed to the PC case for stability and to
discharge excess static electricity.

MaTepuHcKans niaTta KOHTPOAUPYET U NOAKAKYAET BCE YCTPOMUCTBA U NnepudepuitHblie
yctpoiictea B K. OcHOBHaa ¢pyHKUMA MaTEPUHCKOM NaTbl COCTOMT B TOM, YTO6bI
obecneynTb CBA3b U NYTU NUTAHUA MEXAY KaXKAbIM yCTpoucTsom. CBA3b
obecneumsaetca b0 yepes NpoBoagHOE coegMHEHUE C pasbeMoMm, nbo yepes
nepudepuiiHbii cnot. Kaxkgoe ycTpoMCTBO NPUKPENSIEHO K HEMY KakKum-nnbo
obpasom. MaTepuHCKana nnarta, Kak npasuno, npusnHYMBaeTca K kopnycy MK ans
CTabunbHOCTU U paspaaKKN N36bITOYHOTO CTAaTUYECKOrO 3/1IEKTPUYECTBA.



The Central Processing Unit or (CPU) of a computer is the computational hub or
“brain” of the computer. It receives, processes, and returns all of the calculations and
instructions for the computer.

Before the 1970s, CPUs have consisted of several circuit boards working together.
CPUs have evolved to be contained within a single chip that is called a
microprocessor. This microprocessor is either integrated with or attached to the
motherboard or mainboard of the computer.

As technology advances, the speed at which the CPU is able to process and return
the instructions to the computer will also advance exponentially.

LleHTpanbHbIi npoueccop uau (LM) KomnbioTepa ABAAETCA BbIMUC/IUTE/IbHBIM
LEeHTPOM UK «KMO3rom» Komnbtotepa. OH nosyyaet, obpabatbiBaeT M BO3BpaLwaeT
BCE BbIYMCNEHUA U UHCTPYKLUU O/1IA KOMNbIOTEPa.

[o 1970-x roaoB npoLeccopbl COCTOANMU U3 HECKO/IbKUX NaaT, paboTalowmx BMmecTe.
Mpoueccopbl 9BONOLUOHNPOBA/IN, UTOObI COAEPKATLCA B O4HOMU MUKPOCXEME,
KOTOpas HasblBAaeTCA MUKPOMNPOLLECCOPOM. ITOT MUKponpoueccop mbo
MHTErpupoBaH, 1M60 NOAKIIOYEH K MaTEPUHCKOKN N1aTe UM MaTEPUHCKOM naaTe
KOMMbloTepa.

Mo mepe pa3BUTMA TEXHONOIUIA CKOPOCTb, € KoTopon LIM moxeTt obpabatbiBath U
BO3BpaLLATb MHCTPYKLMN KOMMbIOTEPY, TaKKe byaeT pacTu B reOMEeTPUYHECKOM
nporpeccum.



Peripherals are add-on components to the motherboard that provide specific functionality, from sound or
video to additional storage or connections. Peripherals may be end-user alterable, or factory-affixed to the
motherboard. Peripherals are an integral concept to the personal computer. As long as they have the
correct connection type, sufficient power and software to run them, they are interchangeable between
computers. In this way, PCs may often be repaired or "upgraded" with new components over time to
replace failed or older components. These components and connection types typically change every 1-2
years, and are often not backward compatible. It becomes further complicated in that connection types
may pertain to only internal connections like PCle, to internal or external connections, such as USB.
Some examples of past internal connection types that are less frequently used in user PCs now include:
ISA, PCI, AGP and SCSI. Some examples of previous external connection types include SCSI, eSATA,
and firewire. The important thing to remember is to know the connection type of the peripheral being
replaced or upgraded. We will discuss peripherals in greater detail in Lesson 5.

MNepudepuiiHbie yCcTpOMCTBA NPEACTaBAAIOT CO60M AONONAHUTENbHbIE KOMMOHEHTbI 417 MaTePUHCKOM NaaThl,
KOTOpble NPeAOCTaBAAIT onpeaeneHHble PyHKLMOHANbHbIE BO3MOXKHOCTH, OT 3BYKa UK BUAEO A0
AONO/IHUTENIbHOTO XPaHUAULLA UM NogKAoYeHMN. NepudepuitHbie yCTPOnCTBa MOryT 6biTb USMEHEHDI
KOHE4YHbIM NOo/Ib30BaTe/IEM WK NPUKPENeHbl K MaTEPUHCKOM nnaTte Ha 3aBoge. MepudepuiiHbie ycTpoiicTBa
ABNAIOTCA HEOTbEM/IEMOI KOHLEeNUUen 41A NePCOHaANbHOIO KoMmnbloTepa. MoKa OHU MMEKOT NPaBWUJIbHLIA TUN
NOAKNIOYEHUA, [OCTAaTOUHYIO MOLLHOCTb M NpOrpammHoe obecneyeHune 4sA UX 3anycka, OHU
B3aMMO3aMEHAEMbI MeXAy KoMnbloTepamu. Takmm o6pasom, KOMNbIOTEPbLI MOTYT CO BPEMEHEM
PEMOHTMPOBATLCA MU KOBDHOBAATLCA» HOBBIMW KOMMOHEHTAMM 418 3aMEHbI BbileALWNX U3 CTPOA N
CTapbiX KOMMNOHEHTOB. 3T KOMMOHEHTbI U TUMbl COeANHEHUA OBbINHO MEHAIOTCA Kaxable 1-2 roaa n 4acTo He
UMeloT 06paTHOM COBMECTUMOCTU. ITO elle 6onee yCNoKHARTCA TEM, YTO TUMNbl COeAUHEHWNIA MOTYT
OTHOCUTbCA TONIbKO K BHYTPEHHUM COEANHEHNAM, TaKUM KaK PCle, K BHYTPEHHMM MW BHELLHUM
coeguMHEHUAM, TakMM Kak USB. HekoTopble npMmepbl NpoLWibiX TUNOB BHYTPEHHUX MOAK/IOHYEHU, KOTOPbIe
pexe MCnonb3yTcA Ha Nosib3oBaTenbckux MK, Tenepb skao4vatoT: ISA, PCl, AGP u SCSI. HekoTopble npumepbl
npeablaywmx TUNOB BHELWHUX NOAKAOYEeHMM BKAKovatoT B ceba SCSI, eSATA u firewire. BaXkHO NOMHUTb, 4TO
Heob6Xo04MMO 3HATb TUN NOAKIIOYEHUA 3aMEHAEMOr0 UM 06HoBAAemMOoro nepudepuitHoro yctpoicrea. Mol
o6cyaum nepudepmiiHble ycTpoiictea 6osee nogpo6Ho B ypoke 5.



OnepatuBHas namaATb (RAM) - 3T0 KpaTKOBPEMEHHaA
3HeprosaBUCMMas NamATb, UCNobayemasn MK ana GoicTporo
[0CTyna K 60n1bluMM 06bemam AaHHbIX. Bbi1I0 MHOTO pasHbIX
TUMOB 3TOI NAMATH, U ITOT TUN 3aBUCUT OT MAaTEPUHCKOI NaThl.
O6bem onepaTUBHOW NamATK BapbupyeTca (OT merabaiit oo
rurabaiiT) U CKOPOCTM YTEHWUA U 3aNUCK AaHHDIX.

Random Access Memory, (RAM) refers to short-term volatile memory used by the PC to quickly access large amounts of data. There have been
multitudes of different types of this memory, and the type is specific to the motherboard. RAM varies in capacity (from megabytes to gigabytes), and
speed of reading and writing of data.

Hard Disk Drives (HDD), are relatively slow, mechanical magnetic storage devices that can maintain data even without power. They are used for
storing large quantities of data (from megabytes to terabytes), and holding excess data that transferred to and from RAM.

Solid State Drives (SSD), are non-mechanical non-volatile memory devices that are much fasterthan HDDs. They are expected to eventually replace
HDDs. They are often used in combination with cheap HDDs to provide speed of access, while the HDDs provide cheap storage.

USB and SD storage devices incorporate a connection type with a solid state drive to provide relatively fast, cheap and portable non-volatile storage.
USB is an on-going connection type forthe foreseeable future, as newer, faster implementations are being produced, and they are backwards
compatible to previous USB implementations.

Optical storage devices have existed for decades, and continue to be used due to their cheap, portable, nonvolatile storage capabilities. They are
non-volatile, long -term memory that is "written" to rare earth elements housed between plastic wafers. Laser light is used to alter this rare earth
element to either permanently or in a changeable manner, depending upon the type of media (writeable or re-writeable). Compact Disk storage
capabilities stop around 800MB, while Digital Versatile Disks (DVDs) are capable of containing up to 9GB. A current new implementation of optical
media, Blu-ray, has not been widely adopted, as increasing amounts of media are being consumed through mobile means.

OnepatusHas namaTb (RAM) - 3TO KPaTKOBPEMEHHAA 3HEPro3aBUCMMAn NamATb, UCMObayemasn MK ana 6bicTporo AocTyna K 60/1blwnm o6bemam
JAaHHbIX. BblI0 MHOTO pPa3HbIX TUNOB 3TOW MAMATK, U 3TOT TUMN 3aBUCUT OT MATEPUHCKOM N1aTbl. O6bem onepaTUBHOI NaMATM BapbupyeTcs (oT
merabaiiT Ao rurabait) M CKOPOCTU UTEHWA U 3aNUCK JAHHBIX.

¥ecTtkue ancku (HDD) - 3TO OTHOCUTE/IbHO MefJIEHHbIE MEXaHUUYECKME MArHUTHbIE YCTPOICTBA XPAaHEHUs, KOTOPbIE MOTYT XPaHWUTb AaHHbIE AaXe
6e3 nutaHua. OHM UCNONB3YIOTCA A1A XpPaHeHUA 60/bLIMX 06EMOB AaHHBIX (0T MerabaiiT Ao TepabaitToB) U XpaHEHUA U3BbITOUHBLIX SAHHBIX,
KOTOpble NepeAaloTCcA B ONEPATUBHYIO NAMATL U U3 Hee.

TBepaoTenbHble HakonuTeau (SSD) - 3T0 HeMexaHWYeCKue 3HEProHe3aBMCMMbIE 3aMOMUHAKOLLME YCTPOMCTBA, KOTOPbIE HAMHOTO GbICTPEE KECTKUX
AWCKOB. OXUAAETCA, YTO OHM B KOHEUHOM UTOre 3aMEHUTD }KECTKME AUCKU, OHM YACTO UCMO/b3YIOTCA B COYETAHUU C AELIEBbIMU KECTKMMMU JMCKaMM
An1A obecneyeHmnn CKOPOCTU AOCTYNA, B TO BPEMSA KaK KECTKME ANCKM 0becneunBaloT AelIEBOE XpaHEHUE.,

3anomuHatowme ycrpoiictea USB 1 SD MMeIOT TMN COeAVHEHUA C TBEPAOTE/IbHBIM HaKonuTeiem ans obecneyeHUa oTHOCUTENbHO BbicTporo,
JAeLeBoro U NoPTaTMBHOIO 3HEProHe3aBMCMMOro XpaHuauLLa. USB ABNseTCA NOCTOAHHBIM TUMIOM COeiMHEHUA B 0603pMMOM Byayluem, TaK Kak
co3paatoTcA HoBble, 6onee 6biCTpble peannsauum, U oHM 06paTHO COBMECTUMBI C MPeAbIAYLLMMMU peanusaumamm USB.

OnTMyecKne 3aNOMMHaIOLME YCTPOACTBA CYLLECTBYIOT Ha NPOTAXEHUU AECATUIETUIA U NPOAO/IKAIOT UCNONb30BaThCA Braroaapa Ux aewesbim,
NOPTaTUBHBIM, SHEPTOHE3aBUCUMbIM BO3MOXKHOCTAM XpaHEHUA. ITO 3HEProHEe3aBUCUMan A0/Ir0BPEMEHHasA NaMATb, KOTOPas «3anucaHa» B
peaKo3emesibHbIE 3/IEMEHTbI, NOMELLEHHbIE MeXAY NIaCTUKOBLIMU N1ACTMHAMW. JlasepHblil CBET UCNO/b3YETCA, YTO6bl U3SMEHUTL 3TOT
peaKo3emesibHbIi 31emeHT b0 Hasceraa, 6o nsmeHaemMbiM 06pasoM, B 3aBUCMMOCTU OT TUNA HOCUTEIA (3aNMUCbIBAaeMOro uam
nepesanucbiBaemoro). O6bem XxpaHeHUs Ha KOMMNAKT-ANUCKE COCTaBAsAeT 0kono 800 MB, a Ha UMPPOBbIX YHUBEPCAbHBIX AMCKaX (DVD) MOXHO
XpaHuTb 0 9 I'6. HblHEeLWHAA HOBas pean3auusa ONTUYECKUX HocuTenei, Blu-ray, He NoyunMna WMPOKOro PacnpoCTPaHEHUs, NOCKO/IbKY BCE
6osblLEE KOIMUYECTBO HOCUTE/IE NOTPebAsETCA C NOMOLLBIO MOBU/IbHBIX CPEACTB.



The Operating System is the software program that allows machines components to
communicate, and allows humans to interact with the computer.

For the personal computer, the overwhelming desktop operating system is some
version of Windows from Microsoft.

For most of devices, as well as mobile devices, the OS is Linux, while for the iPhone
and iPad, Apple OS is used. Each operating system has different objectives for an
end user, and varies in complexity, extensibility and function.

OnepauyMoHHaA cMCTeMa - 3TO NPOorpamma, KOTopasa NO3BONAET KOMNOHEHTaM MaLUUH
B3aMMOA,einCcTBOBaTb U NO3BONAET NIOAAM B3aMMOAENCTBOBATb C KOMNbIOTEPOM.

[Ona nepcoHanbHOro KOMNbIOTEPA HACTO/IbHAA onepaLMOHHaA CUCTEMA - 3TO BEpPCUA
Windows oT Microsoft.

[ina 6ONbLIMHCTBA YCTPOWCTB, a TaKXKe ANna MobuabHbIx ycTpoitcte OC asnsertca Linux, a
Ana iPhone u iPad ucnonb3yetca Apple OS. Kaxkaaa onepauyoHHaa cuctema umeet
pa3nYHbIE Leaun AN KOHEYHOro NoAb30BaTeNA U Pa3/InvyaeTca No CNOXKHOCTH,
pacLIMPAEMOCTU U GYHKLMOHANLHOCTH.



The graphics subsystem of a PC provides access to the operating system via a visual
screen. The visual screen might be the graphical user interface, text or other media,
such as images or video. This video processing is performed digitally. Many PCs and
mobile computing devices have integrated video that provides basic functionality to
view the system output.

For PCs, it is possible through expansion slots and dedicated graphic cards, to greatly
increase the video processing power. Increasing the video processing power may be
used to improve graphics, multi-media, entertainment or even advanced
computational usage.

Ipadpuueckan nogcuctema MK obecneunsaeTt JOCTyN K ONepaLMOHHON cUcTeMe yepes
BU3Ya/IbHbI/ 3KpaH. BU3yanbHbIl 3KpaH MOXKET NpeacTaBaaTb coboi rpadpuuecknn
uHTepdelic nonbL3oBaTeNs, TEKCT UAU Apyrue HOCUTENU, TaKue Kak n3obpaxkeHusa nam
BuAeo. 9T1a 06paboTka BUAEO BbinonHaeTcs B uupposom Buae. MHorue MK n mobunbHoie
BbIYMCAUTE/IbHDBIE YCTPOICTBA MMEIOT BCTPOEHHOE BUAEO, KoTopoe obecneunBaeT 6a3oByto
GYHKUMOHANbLHOCTb ANA MPOCMOTPA BbIBOAA CUCTEMBI.

[na MK 3To BO3MOXKHO Yepes CN0Tbl paclUMpPeEHUs U BbiaeNeHHble rpaduyeckue KapTbl,
4YTOb6bI 3HAUUTENBHO YBEUUUTD MOLLHOCTb 06paboTKM BUAEO. YBEAUYEHME MOLLHOCTH
06paboTKM BUAEO MOXKeET 6biTb UCNO/Ib30BAHO AN YAyULIEHUA rpaduKu, MynbTumeaua,
pasBaeyYeHnt nnu gaxke pnna 6onee CNOMKHbIX BbIYMUCAEHUNA.



The vast majority of modern PC and mobile computing devices use integrated, digital
sound systems. For PCs, it is possible to enhance this basic audio processing with
dedicated audio equipment, using the PCs expansion slots. PCs are used for
advanced audio processing and production in numerous fields.

Moaasnaouiee 60/bLWIMHCTBO cOBPeMEHHbIX MK M MO6U/IbHBIX BLIMUCAUTENBHDIX
YCTPOWCTB UCMO/Ib3YIOT UHTErpupoBaHHbIe Lndposblie 3ByKoBble cuctembl. Ans MK
MOXHO yAy4qLwuTb 3Ty 6a30BYyI0 06paboTKy 3ByKa C MOMOLLbIO CNEeLnasbHOro
ayanoobopyaoBaHua, UCNOb3yA CoTbl paciumpenun MK. MK ucnonb3yrores gnn
nNpoABUHYTOM 06pabOTKU 3BYyKa U NPOU3BOACTBA BO MHOMMX 0bnacTax.



PCs are no longer islands of data. The utility of the modern PC is directly proportional
to how well it can use shared resources available from other devices. PCs are
connected to other sources of data via a network. The connection components that
are used to connect PCs are called Network Interface Cards (NIC), and may use a

wired or wireless connection.

MK 6onblue He ABNAKOTCA OCTPOBKaMM AaHHbIX. YTUAuTa copemeHHoro MK npamo
NpPonopLMOHa/ibHa TOMY, HACKO/IbKO XOPOLLO OH MOXET UCMNO/Ib30BaTh obLiue pecypcsl,
AOCTYNHbIE C APYruX yCTPoMcTB. MK NnogKAoUeHb! K ApYrMM UCTOYHUKAM AaHHbIX Yepes
ceTb. KOMMNOHEHTbI NOAKAIOYEHUA, UCnoNb3yemble A1A noakntodeHun MK, HasbiBaloTcA
ceTeBbiMU UHTepdelicHbiMu kKapTamu (NIC) 1 MoryT ucnonbsoBaTh NPOBOAHOE MU
6ecnpoBogHoe coeguHeEHMe.



Bbl y3Hanu o:

M OcHosbl

M kopnyc ana komnbloTepa
M Gnok nuTaHua

Il MatepuHckue naatbl

M UeHTpanbHbIit npoueccop
M nepudepua

M XpaHeHue paHHbIX

M rpaduka

M Ayaovo

W poctyn K cetn

The following topics were covered in Lesson 3.



Tembl 0bcyKaeHUa:

l Yro Takoe UHTepdelick?

I BHyTpeHHui - ISA, PCI, PCle

I BHyTpeHHWii BHewHuit - SCSI, MocneposatenbHbli, USB

Lesson4 will cover the following topics.



Computing hardware is often a collection of distinct pieces; each providing specialized
functionality, and is interconnected through a motherboard.

Internal and external interfaces provide these connections. These interfaces are

based on developing standards and changing market requirements. The major factors
for connections are compatibility with legacy and new devices and speed increases.

KomnbloTepHoe 060pyaoBaHMe YacTo npeactaBaset coboim Habop oTaeNbHbIX YacTel;
KakAbli1 M3 KOTOPbIX 0becneymBaeT cneLmann3vupoBaHHyO GYHKLMOHANLHOCT U
COEeAUHEH Yepe3 MaTEPMHCKYIO NaaTy.

BHyTpeHHMe u BHELWHUE UHTEpdeincbl obecneunBatoT ST coeauHeHun. TM MHTEpPENChI
OCHOBaHbI Ha pa3paboTKe CTaH4APTOB N MeHALWNXCA TpeboBaHMI pbiHKa. OCHOBHbIMMU
dakTopamu AnA NOAKNOYEHUA ABNAIOTCA COBMECTUMOCTb € YCTapEBLUMMU U HOBbIMU
YCTPOMCTBAaMMU U YBESIMYEHUE CKOPOCTH.



A manufacturer uses a connection type because they desire to control the market.
These connection types rarely survive long. Other types of connections have become
so popularthat they become ubiquitous; even most mobile devices have some form of
USB connection.

However, even when a connection type becomes popular, it may be further adapted;
such as micro and mini USB connections. These connections comply with the USB
standard for data transfer and recognition by Operating systems, but have different
interface sizes.

NMpoussoguTesib UCNONb3YET TUN COEAUHEHMUA, MOTOMY YTO OH XO4EeT KOHTPOJIMPOBATb
PbIHOK. 3TU TUNbI COeANHEHUI PEeaKO BbIXXUBAIOT A0Ar0. [lpyrie TMnbl CBA3ei cTanm
HaCTO/IbKO MNONYAAPHLIMMU, YTO CTa/IN MOBCEMECTHLIMMU; AaxKe 60NbLIMHCTBO MOBUIbHBIX
YCTPOMCTB UMEIOT HeKoTopyto opmy USB-coeanHeHuA.

OAHaKo AaXKe Koraa TN coeAuHEeHUA CTaHOBUTCA NONYAAPHbIM, OH MOMET 6bITb
[AOMONHUTE/IHO aAanTUPOBaH; TaKUe KaK MUKPO U MUHU USB-coeauHeHUA. TN coeauHeHUA
COOTBETCTBYIOT CTaHA4aPTy USB oA nepedaun M pacno3HaBaHWUA AaHHbIX ONepaLMOHHbIMU
CcUCTEMamMM, HO UMEIOT pasHble pa3mepbl UHTepdeiica.



The PC motherboard is typically constructed with interfaces that allow additional components to connect. PC
hardware and software uses these connections to access. These interfaces have varied over the decades,
but they typically become fasterwith each iteration; allowing for faster components and devices to be used.

Internal connection types are used for devices that exist inside the PC, but some may connect external
devices as well. Some current examples of internal connection types include PCle, used to add on cards, and
SATA, typically used for connecting HDDs and Optical drives.

MatepuHcKasa naata MK 06bluHO UMeeT MHTepdeirchbl, N03BOAAIOLWME NOAKAIOYATD
[ONO/IHUTE/IbHble KOMMOHEHTbI. AnnapaTHoe U nporpammHoe obecnedeHune MK
UCNOAb3YeT 3TU CoeAUHEHWA ANA A0CTyNa. ITU MHTepdeicbl MeHANUCh Ha NPOTAXKEHUM
[ECATUNETUI, HO 06bIYHO OHW CTAHOBATCA BbICTPEE C KaXKA0W utTepalmeir; 4To NO3BONAET
ncnonb3oBaTb 6onee 6bICTPble KOMNOHEHTbI U YCTPOWCTBA.

BHyTpeHHMe TUNbl NOAKNIOYEHMWA UCNONb3YIOTCA ANA YCTPOMCTB, KOTOPbIE CYLLEeCTBYIOT
BHYTpM MK, HO HEKOTOPbIE MOTYT TaK}Ke NoAK/IoYaTh BHELWHWE YCTPOMCTBa. HeKkoTopsble
TeKyliMe NpUmepbl TMNOB BHYTPEHHUX NoAKAoueHUi BKAloYatoT PCle, ncnonb3yemblit
Ana pobaBneHnA Ha KapTbl, U SATA, 06bI4HO UCMONb3YeMbll O/1A NOAKNIOYEHUA IKECTKUX
AMCKOB U ONTUYECKUX NPUBOAOB.



The ISA (Industry Standard Architecture) bus, is derived from the IBM AT bus and
widely used in PCs, is a 16-bit bus.

The PCI (Peripheral Component Interconnect) is a bus architecture standard far more
powerful than ISA. It can work with network boards, hard disks, and video interfaces.
PCI places the network and disk boards on separate buses for improved throughput.
PCle is a replacement connection type for internal components and peripheralsthat is
faster than the previous PCI BUS connection. Like most standards of this type, there
are different versions to represent different speed potentials that continuously
advance.

WuHa ISA (Industry Standard Architecture), cosgaHHas Ha ocHoBe WnHbl IBM AT n
WwrpoKo ucnosibayemas B MK, npeacrasnser coboi 16-paspagHylo WNHY.

PCI (Peripheral Component Interconnect) ABnseTca CTaH4aPTOM apXUTEKTYPbI LIKHBI,
HamHoro 6onee MOLWHbLIM, Yem ISA. OH moxkeT paboTaTb C ceTEBLIMU NIAaTAMM, KECTKUMM
AUcKkamu u sugeounHtepdeincamu. PCl pasmelaeT ceTesble U AUCKOBbIE NAaTbl HA
OTAE/NbHbIX LWWHAX AN1A NOBbIWEHNA NPONYCKHOM cnocobHocTH.

PCle aBnaeTcA CME@HHbIM TUMOM COeAVHEHUA A1 BHYTPEHHMUX KOMIMOHEHTOB U
nepudepunitHbIX yCTPOMUCTB, KOTOPbLIN bbicTpee, Yyem Npeablayuiee coeauHeHue PCl BUS.
Kak 1 601bWKHCTBO CTaHAAPTOB 3TOrO TUMA, CYLLECTBYIOT pa3Hble Bepcun ans
npeacTaB/ieHNA Pas/IMYHbIX CKOPOCTHbIX NOTEHLLMANOB, KOTOPbIE HENPEPLIBHO
YBE/IMYMBAIOTCA.



The PC motherboard or add-on cards often have additional interfaces for externally connected devices.
Devices such as hard drives, mice or keyboard additions, video connections are examples. If it is outside of
the computer sending and receiving data to and from some hardware or software, it connects through some
interface.

These interfaces vary widely. Connections are used to connect various devices. For example a DVI
connector (video monitor or a PS/2 keyboard connection) and the more generic USB or eSATA.

MatepuHckana nnata MK nam gononHuTeNnbHble KapTbl YacTO UMEKOT AO0NONHUTE/NbHbIE
WUHTepdencbl A NOAKNIOYEHHbIX U3BHE YCTPOMCTB. YCTPOMCTBA, TAKUE KaK KecTKue
OVCKM, MbIWKX NN KNaBUaTypa, BUAEO NOSKNIOUEHMA ABAAIOTCA Npumepamiu. Ecam oH
HaxoAMTCA 3a NpeaenaMmn KOMNboTepa, OTNPaBAAA U NOAY4Yan AaHHble Ha KaKkoe-nnMbo
obopyaoBaHMe unn nporpammHoe obecneyeHne, OH NOAKNIOHAETCA Yepe3 HeKOTOpbIi
nHTepdenc.

3Tn uHTepdeicbl CUNLHO pasnmnyatoTca. CoeaANHEHMUA UCNONbL3YIOTCA ANA NOAKNIOYEHUA
pa3NnyYHbIX ycTpoiicTB. Hanpumep, pasbem DVI (BMAEOMOHUTOP UAK NOAKAIOYEHUE
KnasuaTypsbl PS / 2) u 6onee ob6wmit USB nnm eSATA.



SCSI (Small Computer System Interface) is not a port, but a bus system. A bus
system is not a fixed line between two components. Several components are
connected to a bus system. SCSI is a high-speed parallel interface standardized by
ANSI. SCSI allows multiple devices to be chained on a single cable.

The serial port transfers individual items of data one after the other in series. They can
only transfer 1 bit at a time. The serial port therefore has a simple structure: one line
to receive data, one line to send data and a few other lines to control the flow of data.

The USB port, Universal Serial Bus, can be used to connect a wide variety of
peripheral devices to the computer. An intermediate distribution frame (hub) is used to
connect several devices to the USB port. Several devices can be connected to one
hub. Today, serial ports are hardly used since the development of USB technology.

SCSI (Small Computer System Interface) - 370 He nopT, a cuctema WuH. LLIMHHaA cucTema
He ABNAeTCA PUKCUPOBAHHOM IMHUEN MeXAY ABYMA KOMMNOHEHTaMU. HeCKONbKO
KOMMNOHEHTOB NOAK/IOYEHbI K LULMHHOM cucteme. SCSI - 3TO BbICOKOCKOPOCTHOM
napannenbHbii UHTepdeiic, cTaHgapTusnposaHHbiid ANSI. SCSI no3BoaseT nogKaovaThb
HECKOJIbKO YCTPOMUCTB K OAHOMY Kabesto.

MocnepoBaTe/ibHbIN NOPT NepeaaeT OTAE/IbHbIE 3/IeMEHTbI AaHHbIX OAMH 33 APYIUM
nocsneposatesibHo. OHM MOryT NnepeAasaTb TONbKO 1 6UT 3a pa3. CrefgoBaTeNbHO,
noc/ienoBaTe/IbHbIA NOPT UMEET NPOCTYIO CTPYKTYPY: OAHA CTPOKa A41A NpUuema AaHHbIX,
O/lHa CTPOKa A1 OTNPaBKKU AaHHbIX U HECKONbKO APYrUX AMHWUIA ANA ynpaBaeHUA
MOTOKOM A3HHbIX.

USB-nopt Universal Serial Bus MO}XHO NCNob30BaTb A/1 NOAKAOYEHUA K KOMNbIOTEPY
Ccambix pa3HoobpasHbix nepudepuitHbIX ycTponcTs. MpomekyTouHan
pacnpeaenuTenbHan paMmka (KOHLEHTPATOP) UCMO/Ib3YETCA 4J1A NOAKAOUYEHUA
HECKO/IbKNX ycTponcTB K USB-nopTy. HECKONBKO YCTPOMUCTB MOTYT 6bITb NOAKAIOUEHDI K
OAHOMY KoHUeHTpaTopy. CeroaHA nocneaosaTe/ibHble MOPTbl MPAKTUYECKU He
UCMNONb3YIOTCA C MOMEHTA pa3paboTku TexHonorum USB.



Bbl y3Hanu o:

* Y10 Takoe UHTEpPdENChI

® BHyTpeHHui1 - ISA, PCI, PCle

® BHyTpeHH#Mi1 BHewHUi - SCSI, nocneposaTtenbHblii, USB

The following topics were covered in Lesson4.



Tembl ana obcyxaeHun:

MOHUTOP

KnaBuaTypa

MbILWb

MpuHTEpbI

BecnpoBogHble ceTeBble YCTPOIACTBA
UHTepdelicHble ycTpoitcTBa

Lesson5 will cover the following topics.




Peripherals are forever evolving. Whether in the personal computer or tablet, today,
devices such as the mouse, keyboard, and printers have gotten smaller, smarter and
more consolidated.

These devices gear toward more mobile technology with smaller interfaces and
wireless connections. Lesson 5 will focus on the major peripherals. Due to demand,
more peripherals are moving toward wireless technology — no more wires!

MepudepuiiHblie yCTPONCTBA NOCTOAHHO pa3BMBAtOTCA. ByAb TO NepCOoHaNbHBbIN
KOMMbIOTEP MW NIAHLLET, CEroAHA Takue YCTPOMCTBA, KaK Mbllb, KaBnaTypa u
MPUHTEPbI, CTa/IN MeHbLUE, YMHEe U KOHCONNANPOBaHHee.

3TW yCTPOMCTBA OPUEHTUPOBAHBI Ha 601ee MOBU/IbHbIE TEXHONIOMMWN C MEHbLLUMMM
nHTepdeicamm n 6ecnpoBoAHbIMU COeAMHEHUAMMN. YPOK 5 ByLeT NoCBALLEH OCHOBHbIM
nepudepuiiHbiM ycTpoicTBam. M3-3a cnpoca Bce H6onblue nepubepuintHbIX yCTPOUCTB
nepexoaAT Ha becnpoBoaHble TEXHOIOMUK - 6obLie HET NPoBOAOB!



A monitor is connected to the computerthrough a graphics card. Depending on their capabilities, monitors
may acceptanalog or digital information. Some newer monitors may work in tandem with others, or even
support touch interactions to the monitor screen.

CRT: An older type of monitor consisting of Cathode Ray Tube (CRT). In the rear of the picture tube were
three electron guns, one each for the blue, green and red. These parts of the picture are shown on the
screen. Each of the electron guns shoots an electron flow in the direction of the screen, in front of the tube.
The intensity of the electron flow correspondedto the intensity of the color.

MOHWTOP NOAKNOYEH K KOMMbIOTEPY Yepe3 BUAEOKAPTY. B 3aBUCMMOCTMN OT CBOMX
BO3MOXKHOCTEN MOHUTOPbI MOTYT NMPUHUMATb aHaIOTOBYHO UM UMPPOBYIO
nHGopMaumto. HekoTopble HOBblE MOHMUTOPbI MOTYT PaboTaTb B TaHAEME C APYTMMM
UNW Aaxke NOAAEPHKMBATb CEHCOPHbIE B3aMMOAENCTBMA C IKPAHOM MOHUTOPA.

31T: 6onee cTapan peksama MOHUTOPA, COCTOALLANA M3 KaTOAHO-/Ty4eBOn TPyOKM (I/T).
B 3aaHel 4acTn KMHecKona Bbln TPU SNEKTPOHHbIE NYLLKK, NO OAHON AN CUHETO,
3e/1eHOr0 M KPAacHOro UBETOB. ITM YaCTW M30OpaKeHWs 0TobpaXKatoTCA Ha IKpaHe.
KasKaan 13 3NeKTPOHHbIX NyLWeK CTpenaeT 31eKTPOHHbIM MOTOKOM B HamnpaBAeHUM
3KpaHa nepes TpyOKoM. MHTEHCMBHOCTL MOTOKA 3/1EKTPOHOB COOTBETCTBOBANA
MHTEHCMBHOCTM LIBETA.



When an analog video cable is used, the digital signals that appear on the monitor screenare converted into
analog signals on the graphics card. The signals are then passed on to the monitor. Digital connections do
not need a digital or analog conversion.

Today, monitors are much more sleek and compact. The most common type of
monitor used today is the Liquid Crystal Display monitor.

A Color Liquid Crystal Display (LCD) is a flat panel display. The technology of the LCD
monitor is the same as a CRT, except images are made up into pixels. An LCD
monitor uses far less energy and can be disposed of easier than a CRT monitor.
LCDs are used in an array of applications such as television, clocks, calculators,
phones, gaming devices and so forth.

I'IpM MCno/sb3oBaHNN aHA/I0roBOro BM,EI,eOKa6eI'IFI LI,VICI)pOBbIe CUrHasbl, 0T06pa>KaeMb|e Ha
9KpaHe MOHUTOPa, I'IpeO6p33y}OTCFI B aHa/10roBble CUrHaJibl Ha BMAEOKaApTE. 3aTem
CUrHa bl NnepegaloTca Ha MOHUTOP. Ll,Vl(I)pOBbIe coeaUNHEHNA HE HYXXOAIOTCA B LI,VI(I)pOBOM
N/ aHa/1I0FoBOM I'IpeO6p83088HVIVI.

CeroaHA MOHUTOpPbLI HaMHOro 6osiee rnaakne U KomnakTHble. CaMbiM pacnpoCTPaHEHHbIM
TUNOM MOHUTOPOB, UCMO/Ib3YEMbIX CErOAHA, ABNAETCA KUAKOKPUCTANINYECKMIA MOHUTODP.
LiBeTHOM »)uaKoKpucTanandeckunin aucnnert ()KLA) - aTo nnockuii gucnaei. TexHonorus
HK-MoHUTOpa TaKasd e, Kak y /1T, 3a UCKNOYEHNEM TOro, YTO M30HpaXKeHUs COCTOAT U3
nukcenen. XK-moHUTOp notpebnseT ropasao MeHbLLE SHEPTUN U MOXKET BbITb
YTUAN3NPOBaH sierye, 4em 3/1T-MmoHuTOp.

HK-aucnnem ucnonb3ytoTcs BO MHOXECTBE NPUIOKEHWN, TAKMUX KaK TeNeBUAEHME, Yachl,
Ka/IbKyNATOPbI, TenedpoHbl, UrpoBble YCTPONCTBA U TaK Aanee.



The individual keys on a the keyboard are essentially switches. An electric circuit is
completed when a key is pressed. A chip in the keyboard monitors the various circuits.
The chip registers when each of the circuits is closed, and thus which key has been
pressed. A code is allocated to each button. When a key is pressed, the keyboard chip
transmits the appropriate code to the computer. The reaction of the computer depends
on the task it is currently carrying out. If the user presses the A key, the computer
translates the code from the keyboard chip into the ASCII code. It then enters it into
the document.

OTaenbHble KnaBUWKM Ha KnaBnaType No CyTU ABNAIOTCA NepeKoyaTenamm.
DNeKTpUYecKan Lenb 3aMblKaeTCcA NpU HaXaTum Knasuwm. Mmukpocxema B Knasuatype
KOHTPO/IMPYET pas/inyHble cxembl. MUKpPOCXeMa PErncTpUpYETCA, KOraa Kaxaan us Lenem
3aMKHYTa, 1, CnefoBaTenbHO, Kakaa Knasuwa bbina HaxaTta. Kog npucBansaeTca Kaxaon
KHOMKe. Korza Knasuiwa Haara, Y1n Knasmuatypbl nepesaet COOTBETCTBYOWMM Koa Ha
KomnbtoTep. Peakumua KomnbloTepa 3aBUCUT OT 334341, KOTOPYIO OH BbINOHAET B
HacToAwee Bpema. ECnn nosb3osaTeib HAXKUMAET Kiasuwy A, KOMMNbIOTep NepeBoSMUT KOA,
C ynna KnasmaTypsbl B Kog ASCIl. 3aTem OH BBOAWUT €ro B LOKYMEHT.



The mouse is used to move a cursor across the monitor surface, and a mouse button
can be used to issue a command. When mice first came out, they were housed with
mechanical moving parts. They were moved by utilizing an internal ball with rollers
that registers vertical and horizontal position changes.

Optical mice make use of one or more light-emitting diodes and to detect movement
relative to the underlying surface. A laser mouse is an optical mouse that uses laser
light. Many mice are now wireless and powered by a battery.

Mbilb MCNOL3YETCA ANA NEPEMELLEHNA KypCcopa NO NOBEPXHOCTU MOHUTOPA, @ KHOMKA
MbILLIM MOXET UCMOJIb30BaTbCA 414 BblAa4M KOMaHAbl. Koraa Mblwu Briepsble NOABMINCD,
OHM BbINN CHaBKEHbI MEXaHNYECKUMM ABUKYLLMMUCS YacTAMU. OHM Bblan NepemelLLeHsbl
C NOMOLLBIO BHYTPEHHETO LapuKa C POJIMKaMM, KOTOPbIV PErUCTPUPYET BEPTUKA/IbHbIE U
rOpU30HTa/IbHble M3MEHEHMA MOJIOKEHUS.

OnTnyeckme Mblwin MCNnojab3yroT O4NH U1 HECKOJIbKO CBETOAMOL08B U O6HBDYH(VIBaIOT
ABUXKEHNE OTHOCUTE/IbHO HO,DlCTMﬂaIOU.Lel)‘I NMNOBEPXHOCTMU. ﬂaaepHaﬂ MbIWb - 3TO
ONTUYECKaA Mbillb, KOTOPAA UCMOJIb3YET naaepru‘/'l cseT. MHorme mbliwm TENEPDb
6eCI'IpOBO,£I,HbIe N NUTAKOTCA OT 6aTapeM.



Printers receive their instructions from the PC through their interface, which can be
wired (parallel or USB) or even wireless. The PC reads the file to be printed and
translates those instructions to the printer.

The two most common printers that are used are inkjet and laser.

Inkjet printers use black or colored inks, which are placed on the paper in fine
droplets. The ink is stored in an ink cartridge. The printer head is located the bottom
side of the ink cartridge. The printer head consists of many fine jets arranged in a
matrix. Ink is fed from the cartridge reservoir through fine channelsto each jet. Before
the opening of each jet is a device which forces the ink out of the jet opening. It then
squirts a drop of ink onto the paper.

One or more ink cartridges are mounted on a carriage. As the carriage moves at right
angles across the paper, the ink cartridges apply ink in lines to the paper via the
printer heads. The paper, in turn, is drawn in by one step once a line has been printed.
Most inkjet printers are inexpensive, making it affordable for the home consumer.

MpWHTEpPbI NONYYAOT UHCTPYKLUMM OT MK yepes uHTepdeiic, KOTOpbIt MOMKET GbiTb MPOBOAHLIM
(napannensHbiMm A USB) unu paxe 6ecnposogHbim. MK cuntoiBaeT Gpaiin 4na neyaTu U nepesaeT st
WHCTPYKLMY Ha NPpUHTEp.

[ByMa Hambonee pacnpocTpaHeHHbIMU NPUHTEPAMU ABMIAIOTCA CTPYWMHbIN 1 Na3epHbIN.

B cTpy#HbIX NPUHTEPAX MCMOIb3YHOTCA YEPHbBIE UN LIBETHBIE YEPHUAA, KOTOPbIE HAHOCATCA Ha Bymary
MENKMMM KanesibKkaMu. YepHuaa XpaHATCA B YEPHWUIbHOM KapTpuayke. [0N0BKa NpuHTEpa
Pacno/IoKeHa Ha HUXKHEN CTOPOHE YEPHU/IHOMO KapTpuaKa. F00BKa MPUHTEPa COCTOUT U3
MHOXeCTBa TOHKUX CTPYM, pacnoOKEHHbIX B BUAE MaTpuLLbl. YepHWAa NoaatoTca U3 pesepsyapa
KapTpuaHKa Yepes TOHKME KaHanbl K Kaxaon cTpye. Mepes OTKPbITUEM Kaxk4O0N CTPYU UMeETCA
YCTPOMCTBO, KOTOPOE BbITA/IKUBAET YEPHUA U3 OTBEPCTUA CTPYW. 3aTeM KanaeT YepHuaa Ha Bymary.
OAMH NN HECKO/IBKO YEPHU/IbHBIX KapTPUIKEN YCTaHOBIEHbI Ha KapeTke. Koraa KapeTka ABMKETCS
noA, NPAMbIM Yr10M K Bymare, YepHWUAbHbIE KapTPUAKM HAHOCAT YepPHMAA B IMHUIO Ha Bymary yepes
ro/I0BKu NpuHTepa. bymara, B CBOO o4epesp, BbITATUBAETCA O4HWUM LIArom Nnocnie nevyatu JIMHUK.
BO/IbIUMHCTBO CTPYMHBIX NPUHTEPOB HELOPOTU, YTO AeNlaeT UX AOCTYMHbIMU LA LOMALLIHErO
notpebutens.



Laser printers use black or colored toner. Toner is fine material made up of small
particles of ink dust, which is applied to the paper by electrostatic attraction and then
fixed onto the paper by heat and pressure. It can produce a text and graphics that are
high quality at a robust speed. As with multifunction printers (MFPSs), laser printers use
a xerographic printing process.

JlazepHble NpUHTEpPbI UCNO/b3YIOT YEPHbIA NN LBETHON TOHEep. TOHep npeacTaBaseT coboit
TOHKUIA MaTepunas, COCTOALLMIA U3 MEJIKUX YaCTUL, YePHUIbHOM MblIXU, KOTOPbIN HAHOCUTCS Ha
B6ymary aneKkTpoCcTaTUYEeCKUM NPUTANKEHMEM, a 3aTemM PUKCUPYeTCs Ha Bymare noa, AeNCTBUEM
Tenna u aaeneHna. OH MOXKET cO3/iaBaTb TEKCT U rpaduKy BbICOKOTO KauecTBa C BbICOKOW
cKopocTbio. Kak 1 B c/iyyae MHOrOdYHKLUMOHabHbIX NpuHTEpoB (M®Y), nasepHbie NpPUHTEPSI
MCMO/Ib3YIOT NPOLIECC Kceporpadmryeckoi neyartu.



Initially, locally networked devices were all connected through some type of cable system. As the devices
became more portable, manufacturers began incorporating wireless network interfaces. The capabilities of

these network interfaces vary, but most comply with the IEEE 802.1l a/b/g/n specifications for local network
communications.

Some devices, such as mobile smartphones, can change connections between the providers cellular
network, and a locally available network.

MepBOHa4a/IbHO BCE /IOKa/IbHO CETEBbIE YCTPONCTBA OblAN NOAKNIOUEHBI YEPE3 HEKOTOPYIO LUYMUXY
B KabenbHoM cucteme. MOCKO/IbKY YCTPOMCTBA CTann 6osiee NOPTaTUBHbLIMW, NPOM3BOAUTENN
Haya/i1 Ucno/ib30BaTk HecnpoBoaHbIe ceTeBble MHTepdelChl. BO3SMOKHOCTU 3TUX CETEBbIX
UHTepdeincos pasnnyatoTca, HO BONbLIMHCTBO N3 HMX COOTBETCTBYIOT cneundukaumam IEEE8D2.il a /
b / g/ n ans cBA3M No NoKanbHOM ceTu.

HekoTopble yCTpoiCcTBa, Takue Kak MoBu/ibHbIE CMapTPOHbI, MOTYT U3MEHATb COeANHEHUSA MeXay
COTOBOI CETbIO MPOBAZEPa U /IOKA/IbHOMN CETLIO.



In order for computer devices to be useful to human beings, an interface is used to access the processing
power of the device.

These devices may include keyboards, mice, microphones, a touch pad or stylus, trackball or numerous other
interface devices to get data and instructions into the PC. These devices may include monitors, speakers,
force feedbackdevices, headphones, printers or other devices that translate data into content.

YT106bI KOMMNbIOTEPHbIE YCTPOWUCTBA BbIIM NONE3HbI AN NMOAEN, ANA AOCTYNA K BbIYUCANTENBHON
MOLHOCTHU YCTPOICTBA UCNONBLIYETCA NHTEPDENC.

3TM yCTPOMCTBA MOTYT BKAOYATb B cebA KNaBMaTypbl, MbiLLK, MUKPOPOHBI, CEHCOPHYIO NaHeNb UK
CTUAYC, TPEKDO UM MHOXKECTBO APYIMX MHTEPPENCHbIX YCTPOUCTB A1 Nepeaayu AaHHbIX 1
WHCTPYKUMM B MK, ITW yCTPOMCTBa MOTYT BKAOYATb MOHUTOPLI, AMHAMMUKW, YCTPOMCTBA 06paTHOM
CBA3M, HAYLUHWKK, MPUHTEPbI UK APYTUE YCTPOWCTBA, KOTOpble NPeobpasyioT AaHHble B KOHTEHT.



The following topics were covered in Lesson5.



Lesson6 will cover the following topics.



Mobile computing is a technology developed in response to people who want control over how and when they
accesstheir data. This data can be accessed rightat their fingertips.

People are on-the-go more than ever. Mobile devices provide them access to personal and professional data
at atime and place that is convenient for them. These devices allow users to play music and games, organize
their schedules and connect with family and friends. They also allow people to communicate and collaborate
professionally about important tasks and projects. All of these tasks can be accomplished while not in the
vicinity of a standard computer.

Other than laptops, most mobile computing devices are supplemental devices that are limited to important
niches formany audiences. They serve a specific need while people are moving around, but most currently
lack the size, speed, powerand interface accessibility to replace PCs.

MobusibHble BbIMMCIEHUSA - STO TEXHOOMUA, pa3paboTaHHan ANA N0AEN, KOTOPbIe XOTAT KOHTPOIMPOBATb,
KaK M KOrga OHW NOoJyHatoT AOCTyN K CBOMM AaHHbIM, 3TW AaHHble MOryT 6biTb AOCTYMHbI NPAMO Y HUX MO,
PYKOW.

loay Ha xoay 6onblie, Yem Koraa-nmbo. MobunbHble yCTpocTBa NPEAOCTaBAAT UM AOCTYN K JINYHBIM U
npo¢eccroHasnbHbIM AaHHLIM B YA06HOE ANA HWUX BPeMA U B 11060M mecTe. ITW YCTPOMUCTBA NO3BOAAIOT
NoJIb30BaTE/NIAM UIPaTh My3bIKY U UIPbl, OPraHW30BbLIBaTb CBOM rPpaduKmK 1 06LIATLCA C CEMbE U APY3bAMM.
OHM TaKKe No3BOAAOT JI0AAM MPOPECCUOHANbHO 06LIATLCA M COTPYAHNYATL B PELIEHUM BaKHbIX 33434 U
npoeKkToB. Bce 371 3a4a4n MoryT 6biTb BbINOIHEHbI, HE HAXOAACH PAAOM CO CTaHAAPTHLIM KOMMbIOTEPOM.

MoMMMO HOYTEYKOB, 6O/bLIMHCTBO MOBU/BHBIX BbIMUCIUTE/IbHBIX YCTPONCTB ABAAIOTCA AOMNONHUTEbHBIMM
YCTPOWMCTBaMM, KOTOPbIE OrpaHUYEHbl BaXKHbIMMU HULLIAMM 417 MHOTUX ayanTOpuid. OHW YA0BAETBOPAIOT
KOHKPETHY0 NoTpe6BHOCTb, KOraa J1loAM NepeapuraoTcs, Ho 60/bLIMHCTBY B HACTOALLEE BPEMA HE XBaTaeT
pa3mepa, CKOPOCTH, BO3MOMKHOCTU A0CTYNa K MHTepdeiicy ana 3ameHsl K.



Smart phones are consumer-oriented cellular phones that have tiny computer
interfaces and networking capabilities. Smart phones lack the computing power,
interfaces or size to replace a PC, but can be useful for specific tasks. Smart phones
allow people to consolidate devices to reduce the number of gadgets a user might
otherwise carry.

A smart phone can also incorporate the functions of GPS, video camera, phone,
message device, internet data searching, and using applications referred to as
IIAppS.II

CMapTdOHbI - 3TO OPMEHTUPOBAHHbIE Ha NOTPebUTENA cOTOBbIE TeNedPOHbI, KOTOPbIE UMEIOT
KpOLUEYHbIE KOMMNbIOTEPHbIE UHTEPDENCHI U CETEBbIE BO3MOXKHOCTU. CMapTPOHam He xBaTaeT
BbIYMC/IUTENIBHON MOLLHOCTU, MHTEPPENCOB MM PasMepoB 4J18 3ameHbl MK, Ho oHK MoryT BbITb
NO/Ie3Hbl A/1 KOHKPETHbIX 3a4a4. CMapTOHblI NO3BOAAIOT N0AAM 06bEANHATL YCTPOMCTBA, YTOOLI
YMEHbLUNTb KOJIMYECTBO ragKeTos, KOTOPbIE NMO/Ib30BaTE b MOT Bbl HECTU.

CMapTdOH TaKKe MOXeT BKAYaTh B ceba GyHKLmMn GPS, Buaeokamepsl, TenepoHa, ycTponcTea
obmeHa coobLLeHNAMM, NOUCKa AaHHbIX B UHTEPHETE 1 UCMO/Ib30BaHMA NPUIOKEHU, Ha3blBaeMbIX
«MPUIOKEHNAMNY.,



The tablet takes what people like about the portable computing they enjoy with their
smart phone. Tablets are larger in size, more powerful, portable screens. These
devices come in varying sizes, from 7" to 15", but lack a keyboard and rely on a
touch-sensitive screen for their primary interface.

Tablets are primarily media consumption devices that are good for videos, music,
internet access, reading or gaming. Tablets, however, lack the computing power and
interface tools to allow for most content creation or PC like work to be performed.

MnaHweT 6epeT TOo, YTO NIOAAM HPABUTCA B NOPTAaTUBHLIX KOMNbIOTEPaX, KOTOPbIE UM HPaBATCA C UX
cmapTdoHOM MnaHwWeTbl 6osiblUe Mo pasmepy, 601 MOLLHbIE, MOPTAaTUBHbIE 3KPaHbl. ITW YCTPOMCTBa
6blBalOT pa3HbIX pa3mepos, oT 7 4o 15", Ho He UMEIOT KNaBmaTypbl M 3aBUCAT OT CEHCOPHOTO 3KpaHa
B KaueCTBe OCHOBHOIO MHTepdeiica.

MnaHWeTLI - 3TO B NEPBYI0 OYEPELb YCTPONCTBA 418 NOTPEOAEHNUA MybTUMELMA, KOTOPbIE NOAXOAAT
DONA BUAEO, MY3bIKK, AOCTYNa B UHTEPHET, YTEeHMA AU urp. OAHAKO NNaHWeTaM He XBaTaeT
BbIYUCAUTESILHON MOLLHOCTU U CPEACTB MHTePdeiica, YTOObl MOXHO Ob110 BbINOIHATL 6ONBIUNMHCTBO
paboT No co3saHnio KoHTeHTa unm MK.



Most mobile devices lack the storage capacity to hold relatively large amounts of data. Because of this data
issue, they usually rely on storing a lot of content on remote servers, and accessing this data as needed.

Whether this data access represents a media app delivering video, or a banking that provides access to bank
accounts, security is of great importance. Security is needed for data access, storage and communication.

Security is handled differently on each device and cloud application basis. Local
password access to the interface is enabled; encryption of local data files, encrypted
communication types and identity verification should be available. The better secured
services will employ multiple layers of security to protect user data.

BonbwuHCTBY MOBUbHbIX YCTpOl\;ICTB HE XBATaA€T MeCTa 4/1A XPaHEHNA OTHOCUTENIbHO 60/1bLIMX
obvemos JHaHHbIX. M3-3a aTOM I'Ip06J'IeMbI C AaHHbIMU OHMU 06bI4HO NoNaratoTCcA Ha XpaHeHue 6onbworo
KO/IM4yecCTBa KOHTEHTA Ha yAa/IEHHbIX cepBepax U A0CTyNn K 3TUM JaHHbIM MO mepe HEO6XOAVIMOCTVI.

HesaBncKMMO OT TOro, NPeACTaBAET N TOT AOCTYN K A@aHHLIM MY/IbTUMEANAHOE NPUIOKEHNE,
npeaocTasnaiollee BUAEO, UM BaHKOBCKOe Aeno, NpeAocTaBAsaoLee A40CTYN K 6BaHKOBCKUM cueTam,
6e3onacHOCTb MMeET 60/1bLLOe 3HaYeHVe. besonacHoCTb Heobxoayma A AOCTyNa K AaHHbIM,
XpaHeHMWA U CBA3W.

BesonacHocTb 06pabaTbiBaeTcA NO-PasHOMY ANA KaX4oro yCTPoMcTBa M 061a4HOro NPpUNOKEHWS.
JIoKanbHbIM Napo/ib AOCTYNa K uHTepdecy BRAOUYEH; AO0NXKHO BbITb A4OCTYNHO LUNPOBAHNE OKANbHbIX
dainos AaHHbIX, 3alUMPPOBaAHHbIE TUMbI CBA3K U NPOBEPKa NMUYHOCTU. Jlydlle 3alMLLeHHbIE CEPBUCH
6YLyT NCNO/Ib30BaTb HECKO/IbKO YPOBHE 6€30MacHOCTY 41 3alMTbl NO/b30BaTE/bCKUX AaHHbIX.



Bbl y3Hanu o:

B Y10 Takoe MOBMbHbIE BbIMUCAEHUA
M CmapTdoHb

M ta6netkmn

B GesonacHOCTb 061a4HbIX BblUMCACHMI

Lesson 6 will covered the following topics.






Congratulations, you have completed the Outward Associate Basic IT Hardware course.
In, this course you learned the following:

= The history and development of computer devices

= Digital basics that computing is based on

= The Major elements a modernPC is built of

= Interfaces that allow further devicesto be connected to a PC, to a peripheral device like monitors or
printers

= Mobile computing and how tablets, smart phones and security have impacted people onthe go

Mosapasnsem, Bbl npowin Kypc Outward Associate Basic IT Hardware.

B 3TOM Kypce Bbl y3Hanu cnegytouee:

H Victopua 1 passuTe KOMNbIOTEPHbIX YCTPOICTB

M Lindposbie OCHOBbI, HA KOTOPbLIX OCHOBaHbI BbIYUCIEHNA

B OcrHoBHble 31eMeHTbI, U3 KOTOPbIX MOCTPOEH COBPEMeHHbIM MK

M VinTtepdeiicbl, no3sonaowme NoAKAIOHaTL AONOAHNUTENbHbIE YCTPOCTBa K MK, K nepudepunitHomy
YCTPOICTBY, HAaNpUMEP MOHUTOPAM UM MPUHTEPAM

l Mob6ubHbIE KOMMBIOTEPBI U TO, KaK NAaHLWETbl, CMapTPOHbI M 6e30MNacHOCTL BAMAIOT Ha I0Ael B
nyTv





