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BupTyasibHble MaLUUHDI

UcTopusa Buptyanusauum
Buptyanusauuns - 3To ganeko He HOBOE SBMEHME: en yxe bornee 4yeTbipex
OECATKOB NeT.

Camble nepBble NPUMEHEHNA BUPTYyanm3aunm MMenim MecTto B KOMMbHTepax
IBM® 7044, B cucteme pasgerneHust spemeHn (the Compatible Time Sharing
System - CTSS), B KOTOpOM BrepBbIe Dbl NPUMEHEHLI BblAENEHNE CTPAHUL, NO
TpeboBaHMO U BbI30BLI cynepsusopa (which pioneered demand paging and
supervisor calls).

= BupTtyanusauuns annapatypsl (IBM 60-e)

= BupTtyanusauuns npoueccopa (P-kogbl 70-e)

" Buptyanusauma Habopa KomaHA

B Hayane KoOMMbOTEPHOM 3pbl OMNepauMoHHble CUCTEMbl HasblBanu
cynepsusopamm (supervisor). Nocne peanusaumm BO3MOXHOCTU 3arnyckaTb OQHY
onepaumnoHHYI0 CUCTEMY B Apyron onepaunoHHon cucteme nosasuncs (B 1970-x)
TepMuH "runepsusop” (hypervisor).
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BupTyasibHble MaLUUHDI

TexHonoruum BUPTyann3aummn

= T[lonHas suptyanusauma (VMWare (1998r.))
3aMeHa «MNIoxXmx» KOMMaH Ha «rnpaBuUribHbIE» HAreETYy.

= [lapasupTtyanusaums
N3ameHeHne aapa rocteson OC.

= AnnapaTHaga suptyanmsauus (Intel VT & AMD SVM)
BblgeneH «rocteBomn» pexum npoueccopa.
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BupTyasibHble MaLUUHDI

CpeactBa BUpTyanusauum

Bochs

=
@ EJ

. Windows Server-2008
l I Parallels Hyper-V~
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BupTtyasnbHble MalUUHbI E\“’
Microsoft Hyper-V Windows Server200s
Hyper-V"
Microsoft Hyper-V Server 2008 — 310 B nepByl oyepedb ornepaunmoHHasd
cuctema. OHa 4BMsiETCS CepBepoOM BUpTyanusaumm u npeacraBnsieT cobom
ocobyto cbopky Microsoft® Windows Server 2008.

[Mo3BONSIET KOHCONMMAMPOBATbL HECKONbKO CEPBEPOB Ha OAHOM (OU3NYECKOM
cepBepe.

Bo3moxHa paboTa TOJTbKO Ha 64-pa3psaaHbIx npoueccopax,
nogaepxusatowmnx texHonoruum Intel VT ( VMX (Virtual Machine eXtension)) wnnwn
AMD-V (SVM (Secure Virtual Machines)). CooTBeTCTByIOLME annapaTHble
BUpTyanusauma BBoga-BbiBoga: VI-d u IOMMU. B BIOS pomxeH ObiTb
aKTMBN3MPOBAH MexaHn3M 3aluunTbl ncnonHsemoro koga (Intel XD nnn AMD NX).

PaboTtaet runepsusop Ha Ring-1 — Hanpsimyto obwiaeTcss ¢ obopyaoBaHUEM
cepepa, 6e3 BMewartenoctBa ocHoBHouM OC, ponb kotopon B Hyper-V
MUHUManbHa.

http://technet.microsoft.com/ru-ru/virtualization
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V
|- | o 2

<épam>

Manage Tools View

Component Services 4
Computer Management
Defragment and Optimize Drives

Event Viewer

Hyper-V Manager

iSCSI Initiator

Local Security Policy

ODBC Data Sources (32-bit)
ODBC Data Sources (64-bit)
Performance Monitor
Resource Monitor

Security Configuration Wizard
Services

System Configuration

System Information

Task Scheduler

Windows Firewall with Advanced Security
Windows Memory Diagnostic
Windows PowerShell
Windows PowerShell (x86)
Windows PowerShell ISE
Windows PowerShell ISE (x86)

Windows Server Backup

OTkpbiBaem meHegxep Hyper-V
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BupTyasibHble MaLUUHbI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V
EEl Hyper—VManag_er [= [ .

. File Action View Help
|« =/ (@
33 Hyper-V Manager |
&a HVSERVER Virtual Machines e -
Name State CPU Usage Assigned Memory Uptime WA AT |

New 4 Virtual Machine...
=M New Vitual Machine Off

L& Import Virtual Mac... Hard Disk...

-

Y| Hyper-V Settings... Floppy Disk...

'.3.: Virtual Switch Man...
Virtual SAN Manag...
Edit Disk...

Inspect Disk...

<| m | >

Checkpoints @

Stop Service

Remove Server

Refresh

The selected virtual machine has no checkpoints.

PX@BR K

View 4
Help
New Virtual Machine «
E;;j Connect...
New Virtual Machine 24 Settings...
Start

o
Created: 2/16/2016 2:53:33 AM Clustered:  No - .
2 Checkpoint
Version: 50 f
Generation: 2 2> Move...

Notes: None =/ Export.
=] Rename..

Sx Delete..
Summary |Meﬂ10r)' | Networking | Replication 8

Enable Replication...

i[ m \ > Help v
Displays the new virtual hard disk wizard.

Co3pgaém HOBYHO BUPTYalribHYH0 MallUHY
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

. New Virtual Machine Wizard =]
Ck[ Before You Begin
Before You Begin This wizard helps you create a virtual machine. You can use virtual machines in place of physical
i N P o computers for a variety of uses. You can use this wizard to configure the virtual machine now, and

you can change the configuration later using Hyper-V Manager.
Specify Generation
pediy To create a virtual machine, do one of the following:
Assign Memory
« Click Finish to create a virtual machine that is configured with default values.

Configure Networking « Click Next to create a virtual machine with a custom configuration.
Connect Virtual Hard Disk
e n~ New Virtual Machine Wizard [x]
Summary — — —— R = S—
r&/ Specify Name and Location
Before You Begin Choose a name and location for this virtual machine.
Specify Name and Location The name is displayed in Hyper-V Manager. We recommend that you use a name that helps you easily
[[] Do not show this page again Specify Generation identify this virtual machine, such as the name of the guest operating system or workload.

Assign Memory Name: | IVM 1 I

I flexdtz ] II Sl ] ‘ o ] Configure Networking You can create a folder or use an existing folder to store the virtual machine. If you don't select a
Connect Virtual Hard Disk folder, the virtual machine is stored in the default folder configured for this server.
Installation Options [] store the virtual machine in a different location
Summary cat D:\Hyper-v config\
1
I < Previous | l Next > | | Finish l | Cancel

3agaém MM HOBOM BMPTYyaribHOM MalUUHbI
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

LY New Virtual Machine Wizard -
p&l Specify Generation
Before You Beain Choose the generation of this virtual machine.
Specify Name and Location ® Generation 1

Specify Generation This virtual machine generation provides the same virtual hardware to the virtual machine as in

Assign Memory previous versions of Hyper-V.
Configure Networking () Generation 2

This virtual machine generation provides support for features such as Secure Boot, SCSI boot, and

Comnect Virtual Hard Disk PXE boot using a standard network adapter. Guest operating systems must be running at least

Installation Options Windows Server 2012 or 64-bit versions of Windows 8.
Summary /1, Once a virtual machine has been created, you cannot change its generation.
[ < Previous ] [ Next > | l Finish ] | Cancel |

BbiOMpaem nokoneHne BUPTyanbHON MaLUMHbI
https://msdn.microsoft.com/ru-ru/library/dn282285(v=ws.11).aspx
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

I New Virtual Machine Wizard [x]
;k{ Assign Memory

Before You Begin Specify the amount of memory to allocate to this virtual machine. You can specify an amount from 32

Spedify N dLocat MB through 45448 MB. To improve performance, specify more than the minimum amount recommended
pedify Name and Location for the operating system.

Spedify Generation Startup memory: MB

Assign Memory

s o [] use Dynamic Memory for this virtual machine.
onfigure Networking

Connect Virtual Hard Disk @ When you decide how much memory to assign to a virtual machine, consider how you intend to

use the virtual machine and the operating system that it will run.
Installation Options

Summary

I < Previous | I Next > l [ Finish l | Cancel

Bbibupaem pazmep onepaTtuBHOM NamMATU
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

Summary

<épam>

i New Virtual Machine Wizard x|
tk/ Configure Networking
Before You Beain Each new virtual machine indudes a network adapter. You can configure the network adapter to use a
Speriby Mo o T ocation virtual switch, or it can remain disconnected.
Specify Generation Connection: |Not Connected v

Assign Memory

Configure Networking

Connect Virtual Hard Disk
Installation Options

I < Previous l | Next > | | Finish H Cancel l

BbibupaeM nogkrnyYeHHbIN ceTeBOU aganTtep
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

LY New Virtual Machine Wizard -
(k / Connect Virtual Hard Disk
Before You Begin A virtual machine requires storage so that you can install an operating system. You can specify the
) . storage now or configure it later by modifying the virtual machine’s properties.
Specify Name and Location
Spedify Generation (®) Create a virtual hard disk

Aok Mooy Use this option to create a VHDX dynamically expanding virtual hard disk.

Configure Networking Name: |m |

Connect Virtual Hard Disk Location: ID:\VirtuaI Hard Disks) | [ Browse...
Installation Options
Size: GB (Maximum: 64 TB)

Summary

(O Use an existing virtual hard disk
Use this option to attach an existing virtual hard disk, either VHD or VHDX format.

D:\Virtual Hard Disks

(O Attach a virtual hard disk later
Use this option to skip this step now and attach an existing virtual hard disk later.

I < Previous || Next > || Finish || Cancel l

Cospgaém nnn npncoeauHsiemM cyuwecTByrowWnn BupTtyanbHbin HDD
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

-~ New Virtual Machine Wizard | x|
*/ Installation Options
Before You Begin You can install an operating system now if you have access to the setup media, or you can install it
later,
Specify Name and Location atEr
Spedify Generation () Install an operating system later
Assign Memory (® Install an operating system from a bootable CD/DVD-ROM

Configure Networking Media
Connect Virtual Hard Disk P

Installation Options @ Image file (iso): [ || Browse...

Summary

() Install an operating system from a bootable floppy disk

< Previous ext Firis Cancel

Onpepensem BapnaHT yctaHoBku OC
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BuptyanbHbie

MadlLUMHbI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V
' New Virtual Machine Wizard

iLS

o

* / Completing the New Virtual Machine Wizard

Before You Beain You have successfully completed the New Virtual Machine Wizard. You are about to create the
. . following virtual machine.
Specify Name and Location
Spedify Generation DL
Assign Memory Name: VM1
Configure Networking Generation: Generation 1
] ) Memory: 512 MB
Connect Virtual Hard Disk Network: Not Connected
Installation Options Hard Disk: D:\Vvirtual Hard Disks\VM1.vhdx (VHDX, dynamically expanding)

Will be installed at a later time

To create the virtual machine and dose the wizard, dick Finish.

| | Cancel I

<epam>
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BupTyasibHble MaLUUHbI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V
i Hyper-V Manager [ = [ = [

File Action View Help

@ 2mE

33 Hyper-V Manager Actions
HVSERVER Virtual Machines o ]
" HVSERVER -
Name & State CPU Usage Assigned Memory  Uptime Néw > |
é New Virtual Machine Off

B Y (- 'por Vitoel Mac..

Y| Hyper-V Settings...

&1 Virtual Switch Man...
Virtual SAN Manag...

Edit Disk...

<| m [ >

Inspect Disk...
Checkpoints @ :
- Lt 5 Stop Service

Remove Server

Refresh

The selected virtual machine has no checkpoints.

PX®OBRE

View 4
Help

VM1 N
- E;ﬁ Connect...

VM1 27 Settings...

|§ Start I

Created: 2/16/2016 11:32:46 PM Clustered: No - z
2% Checkpoint

Version: 5.0 =

Generation: 1 2% Move...

Notes: None =) Export..
=] Rename...
Sk Delete...
Summary | Memory | Networking | Replication | 4% Enable Replication...

<] m [ T> Help ¥

3anyckaemMm BUPTyarnbHYH MalnUHy
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

EF|

Hyper-V Manager

File Action View Help

| 2[E]

33 Hyper-V Manager T
53 HVSERVER | Virtual Machines

| Name &

é New Virtual Machine
| B MR

[

 State CPU Usage

Assigned Memory Uptime

512 MB 00:00:07

| Checkpoints

VM1

The selected virtual machine has no checkpoints.

— Ot €5

Created:
Version:
Generation: 1

2/16/2016 11:32:46 PM
5.0

None

Clustered: No
Heartbeat: No Contact

Integration
Services:

Summary |Memo;y I Networking | Replication

<

fctions
HVSERVER

New

Hyper-V Settings...

19 &

Edit Disk...
Inspect Disk...
Stop Service
Remove Server

Refresh

PX@OBNE

View

=

Help
VM1

27 Settings...
@ Turn Off...
® ShutDown...
© save

Il Pause

ID Reset
Sl Checkpoint

2% Move...

=/ Export..

Import Virtual Mac...

Virtual Switch Man...
Virtual SAN Manag...

Moaknioyaemcs K 3anyLeHHOW MalluHe

<epam>
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

e VM1 on HVSERVER - Virtual Machine Connection ILIE-
File Action Media Clipboard View Help

Boot failure. Reboot and Select proper Boot device
or Insert Boot Media in selected Boot device

Status: Running

ModpobHO 0 nnaHupoeaHuu supmyanu3lauuu:
https://technet.microsoft.com/ru-ru/library/dn800994.aspx
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

BE |

EF] Hyper-V Manager
File Action View Help
e 2
33 Hyper-V Manager Actions
3 HVSERVER Virtual Machines
2 _ HVSERVER A
Name - State CPU Usage Assigned Memory  Uptime Nesi
2 New Vitual Machine Off )
v Running 0% 512 M8 00:02:32 Lo Import Vitual Mo
Connect... %] Hyper-V Settings...
Settings... &I Virtual Switch Man...
Turn Off... &, Virtual SAN Manag...
‘ < | Shut Down... 5 yj Edit Disk...
o Save | &L Inspect Disk...
Checl ® ,
e Pause 7 | (=) StopService
Reset al machine has no checkpoints. 7< Remove Server
(i Refresh 5
Move... View 4
Export... Help
Rename... ‘
yM1 ~
| | Enable Replication... | connect..
VM1 Help 2% Settings...
@ Turn Off...
Created: 2/16/2016 11:32:46 PM Clustered: No ® ShutDown..
Version: 5.0 Heartbeat: No Contact
Generation: 1 Integration @ Save
Notes: None Setvices. Il Pause
[P Reset
S5 Checkpoint
,S”mmafx [Memory | Networking I Replication I ;ce Move...
< m >

}Takes a checkpoint of the selected virtual machine.

=, Export... bl

Co3pnaHue CHUMKa BMpTyanbHOM MawunHbl (Snapshot,

<épam>
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

] Settings for VM1 on HVSERVER |= | = e
[vm1 v 4 » |Q
A Hardware ~| [ AddHardware
- -
Hll Add Hardware
& BIOS You can use this setting to add devices to your virtual machine.
" Boot from CD Select the devices you want to add and dick the Add button.
i Memory SCSI Controller
B 512 M8 MNetwork Adapter
C B Processor Legacy Network Adapter
1 Virtual processor Fibre Channel Adapter
(= EE IDE Controller 0 RemoteF¥ 3D Video Adapter

# @ Hard Drive
VM1.vhdx
(= I IDE Controller 1 . . : - 3
& DV Crive /1, Some settings cannot be modified because the virtual machine was running when
&

this window was opened. To modify a setting that is unavailable, shut down the
virtual machine and then reopen this window.

None
& 5CSI Controller
® © Network Adapter
Not connected
" com1
None

¥ com2

None

H Diskette Drive

None

A Management

|| Name

|2 Integration Services
Some services offered

{3.] Checkpoint File Location
D:\Hyper-v config

?m; Smart Paging File Location

D:\Hyper-v config —

v

| OK I [ Cancel |

N3meHeHMe napameTpoB BUPTyaribHOM MaLIUHbI
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

<epam>

=v-

£ Settings for VM1 on HVSERVER |- | =
[vm1 v] 4 G
X Hardware

¥ Add Hardware
& BIOS
Boot from CD
i Memory
512 MB
® [} Processor
1 Virtual pre sor
= i IDE Controller 0
# @ Hard Drive
VM1.vhdx
= B IDE Controller 1
&% DVD Drive
None
& SCSI Controller
& M Network Adapter
Not connected
Hardware Acceleration
Advanced Features

T coM 1

None

¥ com2

[ Diskette Drive
None

X Management

1| Name

=]

M1
VM1

|5 Integration Services

ome ffered

3] Checkpoint File Location

D:\Hyper-v config
s Smart Paging File Location
D:\Hyper-v config

\,“,‘ Network Adapter

Specify the configuration of the network adapter or remove the network adapter.

Virtual switch:

| Not connected

VLAN ID
[] Enable virtual LAN identification

Bandwidth Management
[] Enable bandwidth management

@ Toleave the O e e

To remove the network adapter from this virtual machine, dick Remove.

@ Use a legacy network adapter instead of this network adapter to perform a
network-based installation of the guest operating system or when integration
services are not installed in the guest operating system.

Some settings cannot be modified because the virtual machine was running when

this window was opened. To modify a setting that is unavailable, shut down the

virtual machine and then reopen this window.

| |

Cancel

]

HacTpoiika BupTyanbLHoOro ceteBoro agantepa
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BupTyasibHble MaLUUHDI

CoszpgaHue BupTyanbHbiX mawunH B Microsoft Hyper-V

| {ctions o S Virtual Switch Manager for HVSERVER [ ==
| HVSERVER - 2 e— = — i el
wy  Uptime New » - -
y # Virtual Switches wiw Virtual Switch Properties
00:06:26 Ls Import Virtual Mac... A New virtual network switch

] Hyper V Settings.. & WY New Virtual Switch S
fX Virtual Switch Man... Internal only New Virtual Switch|

. .
Virtual SAN Manag... vu Extensions

= - Notes:
5| # EditDisk. A ElobalﬂetworkSettmgs
| & InspectDisk... [ MAC Address Range .
@ 00-15-5D-00-C9-00 to 00-15-5D-0...
—_— @ Stop Service
v
7< Remove Server
4 Refresh = Connection type

What do you want to connect this virtual switch to?

O External network:

View »

Broadcom BCM5709C NetXtreme II GigE (NDIS VBD Client) #51

® Internal network

O Private network

VLAN ID
[T] Enable virtual LAN identification for management operating system

Remove

@l SR-IOV can only be configured when the virtual switch is created. An external
virtual switch with SR-IOV enabled cannot be converted to an internal or private
switch.

I oK I I Cancel I I Apply I

CosagaHue unum uaMeHeHne napaMmeTpoB BUPTyanbLHOW ceTn
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BupTyasibHble MaLUUHbI

Tunbl BUpTyanbHbIX ceTen

Private Internal External
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OCHOBbI CETEW
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OCHOBbI ceTeMm

Tunbl ceTen

= JlokanbHbl€ BbIYUCIIUTESIbHbIE CETU
JIBC, LAN (Local Area Networks)

= TepputopuanesHble BC

MAN — Metropolitan Area Network
WAN — Wide Area Network

= LAN obecne4nBaloT:

- Data Sharing — pacnpegneneHue gaHHbIX
- Resource Sharing — pacnpeneneHne pecypcos
- Software Sharing — pacnpegeneHue nporpamm
- E-mail & Chats — obmeH coobLeHnamm

* [No cnocoby B3anmoaoemncTBus:
LleHTpanun3oBaHHbIE («KINNEHT-CEepBEPY)
OpHopaHroBeble (peer-to-peer, p2p)
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OCHOBbI ceTeMm

TenedgoHHbIE ceTH

AHanoroBble TeneoHHbIE CETU OTHOCATCSA K rMobanbHbIM CETAM
Ob6pa3syeTcs ¢ nomoublo KommyTaTopoB ATC

CocTo4aT U3;

= ABTOMaTM4eCKUX TernedoHHbIX ctaHuum (ATC)
" TenedoOHHbIX annapaToB
= MaructpanbHbIX NUHUN cBA3K (cBA3U mexay ATC)

= ABOHeHTCKMe NuHMK (cBA3K Mexay TernedoHHbIMK annapatamm n ATC)

Ob6biyHas Ten.cetb (POTS) obecneunBaeT HopMarbHbIN Pa3roBop, UCMONb3YETCS
OByNpoBoOAHAaA NNHUA.

[na ncnonb3oBaHusA MaFI/ICTpaJ'IbeIX JIMHUN UCNOJb3YHOT
= MeToq YacToTHOrO YMNIOTHEHNA

" LlndpoBble kKaHamnbl 1 MyNbLTUMNIEKCUPOBAHNE
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OCHOBbI ceTeMm

Moagem

Mogem (MoaynaTop-4eMOAOYNnATOp) CRYXWAT Ana nepedadn OaHHbIX Ha
bonbwKre paccTosHUS C WUCNOMb30BaHWEM BblOENEHHbIX N KOMMYTUPYEMbIX
TernedOoHHbIX NUHUN.

Moagynatop nocTynawuwy OT KoMmnbioTepa ABOUYHYKO WHOPMAaLUIO
npeobpa3yeT B aHanoroBble CUrHanbl C 4YaCTOTHOM MM das3oBon MoAynsLunen,
CNEeKTP KOTOPbIX COOTBETCTBYET MOSOCE MPOMYyCKaHMA OObIYHLIX [OSI0OCOBbLIX
TeneOoHHbIX NMUHUN,

demoaynatop M3 3TOro curHana M3BfieKaeT 3aKoAMPOBAHHYK OBOUYHYIO
NHpopMaLUnIo U NepeaaeT ee B NPUHNMAIOLWMN KOMMNbLIOTEP.
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OCHOBbI ceTeMm

xDSL

Digital Subscriber Line (DSL) — undpoBasi aboHeHTCKaa NMMHUA. TepMuH
nosiBuncs B Hadane 80-x rogoB npoLWoro CTonetua u ynotpednancsa ans
0603HavyeHusa ISDN-nnHun.

<épam>

ADSL (Asymmetric Digital Subscriber Line) — acummeTtpuyHag
LUndgpoBast aboHEHTCKas NUHUA.

R-ADSL (Rate-Adaptive Digital Subscriber Line) — undposagd
aboHeHTCKaa NNHUS ¢ agantaumMen CKOpoCTN COeANHEHNS.

ADSL Lite (G.lite), Hn3kockopoctHon BapmaHT ADSL.

HDSL (High Bit-Rate Digital Subscriber Line) — BbICOkOCKOpOCTHaS
undopoBasi aboHeHTCKas NMHMA (paboTaeT no AByM MeaHbIM napam).

HDSL 2 — 6onee coBpemeHHas pa3paboTtka HDSL (paboTtaeT no ogHou
MedHOon nape).

IDSL, (ISDN Digital Subscriber Line) — undpoas aboHeHTcKkas NMMHUA
ISDN.

SDSL (Single Digital Subscriber Line) — ogHonnHenHasa undgposas




OCHOBbI ceTeMm

ADSL
AHanorosble
JaHHble (ronoc)
Bocxogsawmnn
Tpaduk

% Hucxopawui
£ Tpaduk
b
|y
|
s

4 kHz 26 kHz ; 138 kH'z ) ' ' .1104 kl:lz YacToTa
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OCHOBbI ceTeMm

ADSL

ADSL (anrn. Asymmetric Digital Subscriber Line — acummeTpuyHas
uncppoBaa aboHEHTCKasA NMHUA) — MOAEMHAas TEXHOMOrmda, B KOTOPOW Monoca
NPONyCKaHNA KaHamna pacrnpegernieHa mMexay ucxogawmm n Bxoasinm Tpadomukom
acuMmeTpuyHo. CKOpOoCTb ncxogsaiwero Tpadmka 3Ha4YNTENBLHO HMXKE BXOOSLLETO.

NS
~ :
: ]
: Splitter i [enedoHHasa
| ceTb
e T &
\ TenedoHHas Splitter
NNHUSA
¥ &
ADSL Mogem DSLAM
Internet
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OCHOBbI ceTeu

OaHopaHroBas ceTb

Crossover

EIA/TIA-568B EIA/TIA-568A
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OCHOBbI ceTeMm

OaHopaHroBas ceTb

COMPUTER 1 NULL-MODEM CABLE COMPUTER 2
CD > - — = | ] — — 1 | < »> — CD
RD > -— =D | 2 % 2 | < » —— RD
D > > = | 3 3| < 3 — 1D

DTR > — = | 4 O 4| < -« —— DTR

GND > — | 5 51 ¢ — GND

DSR - = | 65 — — B | ¢ » ] DSR
CTS - = | 8 8| = —» —— CTS
— — | § —X Y¥— g | &= —
DBYS DBYS DBYS DBYS
MALE FEMALE FEMALE MALE
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becnpoBoaHble CeTU

Wi-Fi

Wi-Fi (aHrn. Wireless Fidelity — «becnpoBogHasi TOMHOCTb») — TOproBsas

mapka Wi-Fi Alliance ons 6ecnpoBogHbIX ceTen Ha base ctaHgapTta IEEE 802.11.

b g a
CkopocTb nepegayum 11 M6uTt/c no 54 Mout/c no 54 Mowut/c
Yucno kaHanos 3 He nepekpbiBaoLWmMXCH 3 He nepekpbiBaoLMXCA 12 He

nepeKkpbiBaroLLINXCA

PaccTtosHne u
CKOPOCTb Nepenayu
AaHHbIX (B
3aKPbITbIX/OTKPbITbIX
NoMeLLeHUNAX

30 m (11 M6wurT/c),
91 m (1 M6ut/c)

120m (11 M6wuT/c),
460m (1 M6wuT/c)

30 m (54 M6uT/c),
91 m (1 M6ut/c)

120m (54 M6wuT/c),
460m (1 M6uT/c)

12 m (54 M6wuT/c),
91 m (6 M6uT/c)

30m (54 M6uT/c),
305m (6 M6uT/c)

Cxema mogynsaumm

LLlnpokononocHas
MOAYNAUNSA C NPSMbIM
paclwmnpeHnemM crnekTpa
(DSSS)

MyﬂbTVII'IJ'IeKCVIpOBaHMe C
pasgenenrnem no
OopTOroHa’sibHbIM YaCTOTaM
(OFDM)

OFDM

Paboyasa yactoTa

2,4T1Ty (2,4-2,4835 )

2,4T1Ty (2,4-2,4835 )

51Ty (5,15-5,350
My wn5,725-5,825
Mu)
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becnpoBoHble CeTU

Wi-Fi (802.11b/g/n)

2,412

2,417

2,422

2,427

2,432

2,437

2,442

2,447

2,452

HeyuteHka

= O[N] W|IN|=

2,457

2,462

12

2,467

13

2,472

802.11n cnocobeH obecnevnTb CKOPOCTb Nepeaayn

AaHHbIX o 600 M6uT/c, npumeHsst nepegady gaHHbIX
cpasy Nno YETbIPEM aHTEHHAM.
Mo ogHoW aHTeHHe — o 150 MowuT/c.

Mcnonb3yoTcs Kak cTaHAapTHbIEe KaHarbl LUWMPUHOM
20MTlu, TaKk 1 WnpokonosnocHsle — Ha 40 MI'y,

Kanan 1

Kanan 6

Kanan 11

S —

—————=

—

14

2,484
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becnpoBogHble ceTn

P3C rpaxaaHckoro TETRA

I —— mmmmm MerachoH
Ha3Ha4eHus MpoTokon MKPY Ne06-15 ot 26.06.2006 IMT-MC-450 onerrivom <= u

mmm— MTC
MpoTokon MKPY Ne06-18 ot 11.12.2006 BunaiiH

Paauonoburenu
P <10 mBT -

TV paaviosewarive (AMB) s SKY LINK

| CDMA-2000

DVB-T i DVP'T nonoca 1,23 My
| 1=2116,25/1926,25
L | kabenbHoe TV £=2120,00/1930,00
e oy ap £=2159,75/1969,75
174 230 0 OO aNN~NN 12 o 45 29 Q o 500 #=2164,00/1974,00

F88TTISY oS¢ Qo 8 R —— %
o5 3 0o e I Ckapren (Mota)
) BH:S st aissmsr 99 v 8 P=160MBT; 60MBT, 10MOG(D)7W

we Comstar WIMAX

bersTRa.E Mocker) € pe15Br 2B > SMOOG(DITWY
£ p=158r 2Br-
b AMPS/DAMPS ~ CDMA Becuryposna § I matar WMAX
o | = ¢ 01.01.2004 E'GSM S P=160MBT -> 10MOG(D)7W
= ‘ (174 P-GSM(900)
o | ~ S ~———— P=125MBT -> 16M6D4D;
| (124 kanana) 20M0G1D
34 ===+ P=100mMBT -> 22M0G1D;
S - g - === 1 GPS  GPS GPS 20MOG1D
//'\\\ ° { - v ¢ A5 L2 L1 P=100mBr, 187 -> 11M6G1D
A pacn L2C AP 100 cingon FiT P=7-158T -> TMBOG1D
, ma— —- —_— —— =
o o o o o onNO [=X-] o o o o o o 9 © 9.9 > 2 = =« Cynep peanutu
2 S 3 ¢ g§z8g 28 sz ¢° 8§ @ gec § 8¢ 3 8-
) © 1 RE-1 = = = Cynep peanutn
b = & = S 28 8 S iR e = s 2 - - 98 i’§ 3 PS00uB TOMOG1F
R o e Wureplipoext
PCS(1900) v - P=100uBr, SMO0G(D)7W
Pac mp?_s:nuorg poctyna LB;PH; CLLUA, 299 kanana WIMAX unm LTE  802.11b,g,n
« «leisep», (3 kawana no Pewenue MKPY 08-24-02-001 Pewenue MKPY 07-20-03-001
Pewenve MKPY 06-17-03-001 - -
(10 kananos ¢ waromD‘lE 7(2:8T Mru) EJ‘ MTS (30884 WSDMA TDD) RERTRENS P;;ongaag Eﬁi;:::::;i;m
DCS(1800) ' v . UMTS (DS-WCDMA-FDD) . :
(374 karana) BeCLIHYPOBMKHA P e pt— 4///(: \Lr ______ = Bluetooth
¢ 01.01.2004 ; Yt ! o =100MBr, FHSS,
| : } i 79 kaxanos no 1My
............... | | It =
| | i [
| 114
T T ‘Jl : : L T
- own o o o o o ollo o o o o o
o GO~ oig = S o o ol o S o 2100 5 S 2300
00 o v @ - N0 0 o D i ~
i RR 88 @ @ 8 5 8|18 8 o °© - -
e =8 - - - + ¥l = - - ~ ~
pog g MO 802,11 802.11
.‘1 47' B 59‘ MMDS T y RBWNH.SW KTl P=100mBT, 20MOG7D; 22M0G1D
l 448 g B0k l P=30-50Br, Tdoor 1 7 Tndoor | Outdoor
[ 5M75C3F; $Outdoor I
8MOOD7W . \ - ----Tackom :
TM25C3F l I : l l l | H ; P=100mBT, 1MOOF1D; 15MOGTD: 20MOF1D - (5 Ty
- - - -
QOO0 O00 oo O0OO oceoaooo e o
© 0000000000000 99O cwwny vwow oo o o 22392 992299900 2000098 ©
ggoesgosceange 09 goty Sty 828 2 USRS REBCREess RNRLRCS &
ARRRERQRRAGRER &K $333 B8R 885 B DboLLD LOLILSEEE GLELLBE B
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¢ 8+ 8 0 o 0 ’
LI B | : ' : CryTHHKOBbIe CHCTeMBI, PAIC
] [}
W L}
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becnpoBoaHble CeTU

Bluetooth

[MpHUMN OENCTBUS OCHOBaH Ha MCMosfb3oBaHUM pagnoBosiH. Pagnoceasb Bluetooth
ocywiectensetca B ISM-gnanasoHe (aHnrn. Industry, Science and Medicine), KoTOpbIN
NCMNONb3YeTCH B pasfnyHbIX ObITOBbIX Mpubopax n 6ecnpoBOAHbLIX ceTaX (CBOOOAHbBIN OT
NUUEH3MpPOBaHUA amManasoH 2,4-2,4835Tw)

Bepcusa CkopocTtb

1.2 1 Mbit/s

2.0 3 Mbit/s Bluetooth®
3.0 (4.%) 24 Mbit/s
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CrnACUNb6O 3A BHUMAHME!

BOMPOCHI?

MTN.Win.0O1
OCHOBbI KOMMbIOTEPHbIX CETEN

BBeneHne B ceTeBble TEXHOIOMMA

ABTop: AnekcaHpp Mpoulepsikos
Proshcheryakov@gmail.com
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