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OBOMNOLMSA KOMMYHUKALINIA:

- 170 net Ha3ag: M3o0bpemeHue Teneepaga

- 100 net Has3ag: M306pemeHue Paduo

- 70 net Hasan: [lepeas arileKmpoHHas 8blvucumernsHas mawuHa (3BM)
- 40 net Hazapa: [lepsoe NHMepHem-rnooKto4YeHue

- 20 nem Ha3a0: BcemupHas cemb World Wide Web

CEIroOgHA

- 2003: 0.5 MJSTH NOAKIMOYEHHbIX YCTPOUCTB

- 2005: IP-Tpaduk coctaBun 29 akcabant

- 2005: epBbI cMapTdOH

- 2008: Bupeo tpadumk coctasun 21 akcabant
- 2010: 0.5 mnH cmapTtdoHoB

- 2010: 7 MIH NOOKIHOYEHHbIX YCTPOWUCTB

- 2011: 90 mnH cmapTdOHOB

- 2012: 50 MnH NOAKNOYEHHbIX YCTPOUCTB



Bceobbemniowimm MIHTEpHET

IBontouunsa VIHTepHeTa npoLuna YeTbipe ApKO BblpaXKeHHbIX aTana:
e CBs3b

e (CeTeBasi 3KOHOMUKA

e (CoBmecTHasa paboTa

e Bceobvemnowmn NHTepHeT (IoE)

. Bceobbemniomn IHTepHeT 06beanNHSIET:
nogen

npoLecchl

OaHHblE

BELLN



J1oan, NpoucCcCObl, Hannbi€ N BCLWUM

'f'..'\"

ObbvenuHss nonen
Bonee akTyanbHbm
W UEHHBIM 0BpasoM.

Bceobbemnowmmn
UHTEepHer

MpeobpazosaHue
AaHHBIX

B MHDOPMaUMEID,
NONEsHYH ans
NPUHATUSE PELLEHMIA.

Bl aTalil~Tad '
: ) ~/~"\‘v‘ | » ]

CeoegpemeHHas
nepepnava HYKHON
MHDOPMaLUKU HYOKHOMY
yenoeeky (Mnu
MaLLUHE).

DDLU

Duanueckune
VCTPOUCTEA U
npeaMeTol,
COeAUHSIEMBIE C
MHTEPHETOM W APYr C
apyrom ans
MHTENNEKTYaNbHOro
MNPUHSTUS PELLEHWUNA.



HenogknwueHHble yCTPOUCTBa

-
Y

99% ycTpoOnCTB He
NOOKMNHOYEHO K
NHTepHeTy




Bceobbemniowimm MIHTEpHET

Bceobbemntowinm MIHTEPHET NPUHOCUT OpraHn3aLnsam
Nonb3y B NATU acrnekrax:

® KayecTBO ODCNYXUBaAHUSA 3aKa34UKOB;
WHHOBALIUN;

NPON3BOANTENLHOCTb TPyAa COTPYAHUKOB;
NCNONb30BaHNE PECYPCOB;

CHabXeHue.

CeTtn co3gatoT ocHoBy Ans IHTepHeTa n B KOHEYHOM UTOre
nnst Bceobwvemnwolero NIHTepHeTa



CeTun cerogHs

[ nobanbHOEe coobLLEeCcTBO




KoOMMYHMKaLMK B HALLEWN KN3HN

KoMnblOTEPHBbIE CETU OKa3bIBAOT BIIUAHNE Ha
HaLl o6pas XNU3HU

e CeTu — 310 CpeacTBo 0Opa3oBaHUS
e CeTu — 3T0 YHUKamNbHbIE cpeAcTBa KOMMYHUKaLUK Mexay niogbmMu

e (CeTun — 310 CpeacTaa, rnosbilatoume apPEeKTUBHOCTb HALLEN
paboTbl (KONSIEKTUBHOW N MHOUBUOYANbHON)

e CeTn — 9TO0 MHOIMOUUCTIEHHbIE cpeanctBa pa3BriedeHUd



[nobanusauus MHTEPHET NPOUCXOOUT bbiCTpee YeM OXuaanoch.

3ameHeHnsa B coumarnbHON, KOMMEPYECKOWU, NOSNTUTUYECKON U
rymMaHuTapHOW cdpepax NpoaorKaTCa COBMECTHO C 3BOSTHOLIMEN
rnmobanbHON ceTu.
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CeTeLeHTPUPOBaHHbIN MUP



[lpMeHeHne ceTen B HaleW

XNU3HA

~EBobbyD211 [H[=] B3

My &l People Help

e, Messenger”

> BobbyD211 - Instant Message [Hi[=] B3

File Edit Inset BobbyD211's Wamning Level: 0% |

AOL

Instant

I

|

AR +¢A/BZ7U | link &8 @

N 9

& B
Warn Block | Add Buddy

| DRIVING

4 &-mmm-oz-

- =
T — T —

WL WA oy

ATEXTING |

WHILE

3
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[IlpumeHeHue ceTen B HaLLIEN

KU3HNA

FOR SA M
Properties By Del.:siEn . =
ANN MILLER
(222) 555 1212

TextANN1 to 30364
for Instant Home Info

EIE

|| address || inks > |

v

The Force of Technology Adopfio
Main Street

Tornado

Early
Market

Windows Medlia Player - Video ¥ Bowling Alley

Strategy is Easy; Changing
Strategy is Hard

Geoffrey Moore

Chairman, The Chasm Group
Churchill Club

Duration: 01:16:33
Slides: 38
Date: 2002-09-17




[IlpumeHeHue ceTen B HaLLIEN
XXN3HU

Traffic Conditions as of: Aug 26, 2006 06:54 AM PST

REALTIME MAPPING  ~"~._
ACCELERATES RESPONSE, A&
MINIMIZES LITIGATION

LEGEND RUGGEDIZED, NIGHT-UT SEAMLESS <
@ Stop and Go PORTABLES WITH ¥ ’
@& Heavy
Moderate BROADBAND GRAPHICS . S ROAMING
@ Wide Open FOR MUGSHOTS, FLOORPLANS ‘g
O No Data |
5 \ .oy
No Equipment 3
IT SERVER
@0 Camera Puyallup 5 NG FEATE A RECORDS SIMULTANEOUS
: @ SEARCH CUTS DISPATCH COST SECURE VPN
& PUBLIC !
X [ autuesmicatio,
"’ — d INTERNET - S B
WI-F1 VIDEO TRAFFIC A
O 15052008, WSDOT R <7 1

ADMINISTRATION

E =5

"POrR @f Tace a
AL, e
. - i

WIRELESS BACKHAUL GigE
, FIBER
XY BACKBONE
Sy AP/BRIDGE g R
|
IN-CAR REPORTING —

MOBILE WORKFORCE, .
SUBMISSION, &
FEISTE METRO PARKS & REC, \ ‘-'Oy Gaq

W DEPT. PUB WORKS R
TRAFFIC & MASS TRANSIT S o

-
INTERNET : vc\\“““
CAFES W
MERCHANT NOMADIC BUSINESS,
POINT-OF-SALE EDUCATIONAL &

A/ B6iDoK RECREATION USERS
TOURIST

KIOSKS

EDUCATIONAL
CAMPUSES

™ .

® WSDOT Aug 27, 2006 11:22 AM
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HOME CAMS & REPORTS FORECASTS TRAVEL [ ) VIDE

SURFNEWS
SURFWIRE

l @
lcnonb3oBaHune ceTen | Surfline
[ SEARCH I T

BHe Halueu paboThl ==

DIRECT
FLIX

COMING SOON CAMS & REPORTS:
QUAD CAM
RECENT CAMS
38th Ave

Cowells

PACIFIC NORTHWEST
Road's End

Bo [dt Controls Yeusker Advanced beb

& 2 -
Search Mux e Erowes
< A 5 Sesch Reaks for: S0 cert Accounts [ sty t@rockereemmes com
Top Alums Top Songs Top Artists
o 7 The Massacte ([757) aslif o | The Documentary (557 | Justolise 50 Cort
| 50 Cent =l | The Game Hate R or Love & (G Un. 80 Cert & Abso
Geree: HpHopRap Geren Hp-HopRep ‘Zmr-ap_ Sthep S0 Cort 8 GUNM
= $14.99 (S unm) = $9.99 iUy AL hda O The Garme fosturing
Antalim Tres Gaere & 50 Cart
Leyal (6 the Game [[7757] REG (Riythm & ... [ Hate & or Love t Snoop Doy & 50 Cert
‘ Pac Sroop Dogy Tupor 8 50 Cent
OCerre HptopRap &' Cerre Hp-HopRep 50 Cart & Eninemn
Ix{ 9999 (muyssum $9.99 (Boaims) 50 Cent & Okvia
= How We 0o 50 Cark & Jamis Forcx
MGD”CI Results 1.150 More Results ©

Carred

011 - 012

Telephone-
USA call: 1000/
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Cetn — B3rnag nsHyTtpu

bornbLuie, 4em nayTmnHa nposodos ...

CoBpEMEHHbIE CETU — 3TO CIIOXHANA U
YTOHYEHHasa KOMOMHaUMA NPOTOKOOB,
NpPoOrpamMmMHOro U TeXHN4YeCcKoro
obecneveHnd, anropuTMoB, KoHurypaumm
NOSINTUK U T.N.

bBesonacHoCTb

CeKpeTHOCTb

[locTynHocTb 24 x 7

KayectBO cepBMCOB

Buaeo no 3anpocy

[Mepenaya ronoca nosepx |IP-ceten
N36bITOMHOCTL U apXnBUpPOBaHUE
Kputndecku BaXHble MpUnoXxeHus

[MpoayKTUBHOCTL U OnpaBaaHHbIe
OXWOaHus nonb3oBaTenen

becn POBOAHbLIE TEXHONOINN




Cetn — cnocob Halluen XU3Hu

I

® OpI/II'I/IHaJ'IbHaFI naes, rexatlas B OCHOBE CETEN U UHTEPHET, - 3TO COBMECTHOE
pas3fnesieHne pecypcoB KOMIMbHOTEPOB. B3anMoOOeNCTBME «KOMMNbKOTEP —

KOMMbIOTEPY.

e KoTopasd 6bICTPO 3BOMNOLIMOHNPOBaNach BO B3aMMOAENCTBUE «YESTOBEK —
YesTOBEKY .

e [lepBble ceTn orpaHnymMBanuch nepegadvyen CUMBOIIbHOM MHOPMaL UK
(TekcToBoOn).

e Bs3aumopgencreume mexay Komnbrepamu Obifo HE YHUBEPCATbHbIM, U
SBSISANOCH CITOXXHOW NPO6nemMon. 19



Cetn — cnocob Halluen XU3Hu

http://www.youtubeicom/watch?v=
CQzUsTFatWO0

You ()

Videos Categories

Skateboarding Dog

Santa C
LOCAL NEWS,
CAMS AND REPORTS  [THeS TN TRV {51=e)

Full Surf Spot List:
¥ North America
» British Columbia

38th surfline.com Sep 03 11:26:45
LIVE CAM

> K =& — ql | @

e CoBpeMeHHble ceTU obecneymBaloT nepegadvy Mexay pasfmdHbIMU Tunamm
YCTPOWCTB:
[onoc
[loTOKOBOE BUAEO
TekcT

[padomka
20



[ NnobanbHOEe coobLLEeCTBO

e TexHonoruy NoMoratoT co3aaBaTb MUP, B KOTOPOM MCYE3al0T rPaHULb
MeXay HauuaMu U reorpaddMyeckuMm paccTosHUSMU, a TakKe CTUparTCs
orpaHudeHns busnyeckoro xapakrepa.

21



CeTun HeoTbeMNnemMasi HacTb Hallewn XU3Hu

Make Payment

Note: Delivery time for payment varies by payee. See number of business days in Send On column,

Pending Payment Last Paid Amount
$40.93 e
104412005
MO $[100.00
- - el « October 2005 »
PGEE $55.00 § ] $ MMl (Su M Tu W Th F Sa
1012512005 10/2/2005 3 Busi|
§49.78 $63.50 $ mm(‘ 1
101202005 10/512005 3 Busi| ! ,
STATE FARM INS $260.00 $[260.00 103 |1 1 20 21
Receiving eBills 101512005 3Busi |55 ZE]2s M2r 28
\WF HOME MORTGAGE &l s 93 [ [mmi |0
1952005 Sesl T e
WELLS FAR $1,349.93 3 mmf -
101512008 16usi] 5o o ] Wea. 101005
EBl)= Electronic Bill What are eBills?  List of available eBillers

Weathds P
-
Traffic Conditions

The way we live is supported by services delivered by the data network.

[T Windows Media Player ™ —————— — Tl

[ What ‘s Th
YoulfE

Broadcas se
'AIN Il RAIN/SNOW | SNOW il |  ICE/MIX 81 FOG i STRONG STORMS § £ !

Videos Categories

Denver

ndidunction

an Miss Teen USA 2007 - South Carolina on Today show

Mnb &
X 'qb ‘ Guymon
Bakersfield, ] uquerque

Los Angeles

Now Playing v

San Diego

The
Weather
Channel
weathercom

—_— | T

A A Cloud Cove
Santa Cruz Fishhook 0006, ¥ O | B (ses @ ol 9 —e weather Winds Cloud Cover
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PO 5~ SRENEINEE S S

| File Edit View Tools Add Help

|~ Search

Fly to e.q., 37 25 19.1°N, 122 (

rome italy

¥ Places

— [J & My Places
- @0 B sightseeing

Select this folder and click on

the "Play’ button below, to start tt -
[0 B2 Temporary Places

¥ Layers

View: | Core [+]

+1 [ & Transportation - |
O E Traffic f
+ O & Geographic Features

+ O & Travel and Tourism

+ O 0 Parks and Recreation Areas
+ O 5 Community Services

+ O US Government |
m O E DigitalGlobe Coverage - 'R’oinier

m

: ,’ \ . . ‘ il ; ‘ AL : . Py ¢ /39 A
AR o H N S g
a-r‘) i < \ - })._20,3;1- ot R PR b S

41°54;5205 724N . Eye alt
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[IpMepbl CoOBpeMEHHbIX MONynNApHbIX CPeacTB
KOMMYHUKaLUA

(@ [ — X

: AM Edit View Help @
Conversation Edit View Actions Help
" )
Ry ) Call ~ 9 pCe : & =]
Phug-ins Webcam Games Send File
Pyl Kimia Meshkinyar
Kimia Meshkinyar: beautiful P Q0 T T —— 8 oo s |
Kimia Meshkinyar: ,;[ - &) Find a contact or number... e U & ok areiian
Livia Iacolare: ;1 s i) Learn more about the Customer Experience L SetAway [~)
Livia Iacolare: i have found a website that you might like ¢  Improvement Program. Y Buddies 334 2
Kimia Meshkinyar: oh really? Offline (3) G,
Livia Iacolare: () - p lewwanli
s 4 (2 JeremyCreech
v ¥ Family 0/0
S ¥ Co-Workers 0/0
© & D it & mvironment & » RecentBuddies 0/2
here is it www| I ’ ¥ Offine 3546
Send o s
Last message received on 27/09/2006 at 23.54
e MrHoBeHHble coobuieHnsa: AOL AIM n MSN Messanger
PaspaboTtaHbl Ha ocHoBe npeablaywen Bepcun Internet Relay Chat (IRC)
BkntoyaloT Takue yHKUMn, Kak:
» [lepenava dannos
» [lepenaya ronoca
» BugeokommyHukaumm (web cam)
» chat
M —‘J:/- v| Actions )

24
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briorn (blogs)

Google

Web Images Video News Maps more »

Search Blogs ] [ Search the Web

Google Home - About Google Blog Search

®2007 Google

Search:

Tips & Tricks | CNETTV | Compare Prices

Blogs

CNET.com > Blogs

Welcome to CNET Blogs

News, reviews, and opinions from CNET's editors and selected expers

Featured post from CNET Blogs:

Grades for sale at Naples High

Posted in Media Sphere, by Josh Wolf from the CNET Blog Network

Do you remember school fund raise drives? Perhaps you recall being a child having to sell boxes
of chocolate, or maybe you recently ran into a young fund raiser outside the supermarket with
candy for his band or choir. Then again you might even have the halfway-depleted box your son or
daughter couldn't sell last week. I remember being saved from fund raiser hell on more than one
occasion, and I know for a fact that I'm not the only one. In a twist on this common theme, a high
school journalism class at Naples High School has been tasked to sell advertising in their school's
yearbook and their grade depends on it.

According to NBC2, the students must sell $600 in ads to receive an A, $500 for a B, $400 for a C,
$300 for a D, and students who are unable to sell at least $300 in advertising for the school
yearbook will receive an F. While it's certainly true that advertising is an essential component for
almost any news organization, it is typically not the role of journalists to solicit these dollars. In
fact, there is usually a wall between the advertising staff and the news staff to prevent conflicts of
interest when an advertiser ends up in the news.

Read full post

Ll

e bnoru (Blogs) — ato web-cTpaHuubl, KOTOpbIE N1erko 06HOBNATL U

pefakTupoBaTh.

e B oTnuymne ot Kommepyecknx web-cantoB, KOTopble CcO34at0TCs
npodreccnoHanbHLIMKU 3KcnepTamu, briorn garT NdomMy nonb3oBaTento
cpeacTBa rnepenaym cBoux Uaewn LWUpoKon ayantopumn, npu 3Tom ot
nosib3oBaTenen He TPebyTCA TEXHUYECKMUX 3HAHUIW NMPOEKTUPOBAHUS CanTOB.
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You can support Wikipedia by making a tax-deductible donation.
article discussion view source history
Wiki

From Wikipedia, the free encyclopedia

Buku

‘Wiki wiki” redirects here. For other uses, see Wiki (disambig

A wiki is a collaborative website which can be directly edited by a
Cunningham, developer of the first wiki <iWikiWeb,

originally de
online database that could possibly worl ["I One of the best-know

Contentsjhide]

search s
6 Wikis and content management systems
7 See also
[ Go | [searcn 8 Notes
9 References
toolbox 10 External links

History

NikiWikiW ok i 2 wWard O
WikiWikiWeb was the first site to be called a wiki.*“* Ward Cunnin

e Buku (Wikis) — aTo web-cTpaHuubl, KOTOpbIE MOTYT pegakTupoBaTh U
npocmaTpuBaTb rpynnbl A0aen.

e lmeeTca nybnnyHbIn BUKK, Ha3biBaembin Wikipedia, KOTOpPbIN CTAHOBUTCS

BCEOOBLEMITIOLLIMM PECYPCOM — ONepaTUBHON SHUMKNoNeanen. Kaxxabin MoXeT
BHECTW CBOW BKNaj B pa3BuTME 3TOrO pecypca.

e YacTHble opraHn3aunn n otaesibHble Nosib3oBartesrin MOoryT co3gaBaTb CBOU

COBCTBEHHbIE BUKW, YTODbLI COOMPATh KONNEKTUBHbLIE 3HAHNE MO TEM UMK UHBIM
npobrnemam.



[TogkacTtuHr (Podcasting)

e Podcasting — 310 ayano cpena, koTopas UsHadasnbHO
Nno3Bosiana naam 3anucbiBatb ayano um
TpaHCOpPMMPOBATL 3TY 3aNnCb ANA UCMONIb30BaHUA C
IPods.

e Podcasting no3BondeT nogsam nepenasaTtb CBOU
3anucu LUMPOKOW ayautopun.

e Ayano pann pasmewlaeTcs Ha canuTte (Mnun drnore, Unu
BWKW), C KOTOPOro Apyrve nonb3oBarteny MoryT
CUYMTbIBATb 3TOT dpann U NPOUrpbIBaTb Ero Ha CBOUX
KOMMboTEpPax, HOYTOykax u iPods.
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CpencrBa coBMeCTHOU paboThbl

AN e Aling Manag o T Banwm Do Bianmwailon
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CpenctBa COBMECTHOM paboThbl NpeaoCcTaBnsaoT NOb30BaTENAM
BO3MOXXHOCTb COBMECTHOM PaboTbl Ha4 AOKYMEHTaAMN.

BHe 3aBUCMMOCTU OT MECTOMNONOXEHUSA U BPEMEHM NONb30BaTeNN,
NOOKITIOYEHHbIE K pa3genssemMon cucteme, MOryT pasroBapuBatb MexXay
cobon, COBMECTHO pasaensiTb TEKCT U rpaduky, a Takke COBMECTHO
penakTMpoBaTtb JOKYMEHTHI..
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Cetu n obpasoBaHme

& Course Tools
& Course Content | ¥

I3' Announcements

Assessments

7 Search

My Grades
My Progress

E-Learning

Student View

Calendar q

Your location: Home Page

CIS 81 Fall 2006 witk

—

Course Web Site
Main web page for CIS 81 Networking Fundamentals

NHTepakTmBHbIe (On-line) gnckyccum n onepaTtuBHbIN AOCTYN K pecypcam
IHTepaKTUBHbIE 9K3aMeEHbI
CmelwaHHble opMbl AUCTAaHLUMOHHOIO 0By4YeHns
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CeTun — Kak cnocob Hallen paboThl

/nsideBankOne
Intranet Home HR bankone.com Site Map T . - — = 3
#]Davie-Brown Extranet - Microsoft Internet Explorer ‘L\E]
Jhuisuay,Sanuaty;t File Edit View Favorites Tools Help £
Search Intranet A \ N )
[Fowdo1? select--> ] — D pack ~ 1] [B] €n J search Favorites (@] Media  # = vy 3
~ ~
» Company Nev Search People
- . N . R @ Change Password Logout ‘
h Adams Announces Organizational Change:
fow T 2vel Guidelines Risk Management Changes Respond to Business Needs ? Advanced Search Davie-Brown
12, 5 ' entertainment
Swonk's Forecast: Doom and Gloor
120 LU View Placements ( ( ‘ |
{Eo1T | File Vault £ J‘ ‘ | J
; Mov Tale M 5 Talent Products
isi i we Pro Froj P
. B ADMIN TOOLS
! el O (" User oirectory charmed B Mini Cooper Activity
e BT
nt S & Ernail a Link to this Placement
[Forr] @
Notes
[ He
=] e We provided a 2002 Silver MINI Cooper for Allysa Milano's character,
&) The vehicle was provided for the length of the season.
There are no images.
) Add a new image
[
€] Done ® Internet

e WHTpaHeT, YacTHbIe CeTH, co3daBaeMble KOMNAHUAMW ONS BHYTPEHHErO
NCMONb30BaHUS, MO3BONAKT OM3HECY CBA3LIBATLCA U BbIMOMHATL onepaL/mm
C MOMOLLbIO YAan€eHHbIX COTPYAHUKOB U ounnanos.

e KomnaHum ucnonbayoT extranet nnu paclumpeHHble CceTU, YTOObI
npenocTaBUTb OrpaHUYEHHbIN 4OCTYN NocTaBLmMKaMm, nokynatensam un
KIMMEHTaM K KOpnopaTuBHLIM JaHHbIM.
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CeTu — Kak cpeacTBO = A= ‘ﬂ o

pa3BneYyeHus =]

Online Interest
Groups

P 4 »
= =
P ¢
p ».
Online Travel 2

P ¥V o

N

ONeKTpoHHaga noyta Email

Instant

I-I e pCO H an b H bl e We b- e onboard c.iata neh(\.zonfk provides a Messaging
CTpaHML"bI Ha CaﬁTaX seatback video systems.

The way we play is supported by services delivered by the data network.

e (CoBMecTHOe ucnosnb3oBaHue
doto n Bnaeo (YouTube)

e [lyTewecTtBud: Expedia,
Priceline, Travelocity, etc.

MrHoBeHHble coobLleHus IM
rpsbl
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Pecypcbi ceTm

Pa3|v|epb| ceTem

CeTtun gns manoro u gomMmaliHero
odhuca

CpegHue u KpynHble ceTun MMmobBanbHbie ceTn



NpepocTaBneHWe peCypcoB B paMKax CeTH

- KnuneHTtbl n cepBepbl

DaitnosbIv KNMEHT N

Beb-knueHT
daitnosbIvi cepeep

MoyToBbLIA

[MOYTOBLIN KIUEHT
cepsep Beb-cepsep

Beb-cepeep

MouToBbIN cepep

daiinoBbIn cepsep

Beb-6payaep

[MoYTOBbBIN KIUEHT

KnueHT goctyna k cpaiirioson
cucteme

KnueHT goctyna K
chaiinosoi cucreme

{
Beb6-6payaep
MouyToBbIN KIUEHT

Beb6-6payaep
KnueHT poctyna k hainoson
cucteme



CoBMeCTHbIN
pBepa, 4T

, TaK U ce

NCTBa N BblAENEHHbIe

TaKux Kak nepegada ansios 1

s
3
=
2
=
o
o

Q

n cetn

-~

/iCTBa MOMVT BbICTVMNAaTh B KAYECTBE KaK KrueHTa

MOXeT 3ameanuTb ux paboty

COKpaLLeHre pacxofoB (MOCKOmMbKy CETEeBbie YCTPO

cepsepbl MOryT He notpeboBaTbes)
MOXXHO MCMONb3oBaTh AN NPOCTbIX 3a4ay,

COBMeCTHOE UCMOoJib30BaHWe NMpUHTEPOB.
OTCYTCTBYET LEeHTpann3oBaHHOe yrnpasreHue

NErKocTb YCTaHOBKM
He BnonHe HesonacHa;
He macLuTabupyetcs

npocroTa

MpenmyLecTBa OAHOPAHIOBOWN ceTU
BCE YCTPO

HepocTtaTtkun ogHOpaHroso

S
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NlokanbHblie cetn LAN, cetn WAN u cetn UHTepHeT .

KOMNOHEeHTbL! CeTu

YcTpoucTtea YcTpoucTtea

YcTtponctBa — YcTpoicTea
Cetb LAN ’ ZodBal

CyLlecTBYET TpU KaTeropmm KOMNOHEHTOB CETH:
= YCTPOWCTBA;

* cpefa nepefayv AaHHbIX;

= CITyXObil.



KoOMMNOHEHTbI ceTun

KoHe4YHble ycTpoucTBea

HekoTopble npumMepbl KOHEYHbIX YCTPOWUCTB:

e KomnbloTepsbl (paboumne ctaHumn, HOYTOYKKU, HETOYKN, (hanrnoBble
cepBepbl, BeD-cepBepbl U T.1.)

CeTeBble NPUHTEPDI

VoIP TtenedoHbl

Touku «TenenpucyTcTBmUA»
Buoeokamepbl 6e3o0nacHoCTu

MobunbHble ycTponcTBa (CMapTAOHbI, NiaHLWEeTbl, KapMaHHbIE
KOMNbIOTEPDI, YCTPOUCTBA CHUTbIBAHUS LUTPUX-KOAOB, DaHKOMaTbI U
T.M.)



KoOMMNOHEHTbI ceTun

YcTpoucTea ceTeBon MHPPACTPYKTYpPbI

[Tpyumepamm NPOMEXYTOUHbIX YCTPOWUCTB ABMAIOTCA:
e YCTpowucTBa OOCTYyNa K CeTU (KOMMYTaTopbl 1 TOYKU 4OCTyNa)
e MexceTteBble yCcTponCcTBa (MapLUpyTU3aTOphI)

e YcTpounctBa obecrneyeHus 6e30nacHOCTU CETU (MeXceTeBbIE
9KpaHbl)



KOMMOHEHTLI ceTH

dunsnyeckas cpena

MepaHbin Kabenb

OnNTOBONOKOHHLIN B
Kabenb

BecnpoBogHasn
ceTb




 KomnoHeHTbI ceTu

- lpencrtaBneHnsa cetu

=] y= -

HacTtonbHbii HoyTByk Mpuntep
OkoHeuHble KOMMbIOTEP
ycTpoucTBa r— I @
IP-TenedoH BecnpoBogHoin TepmuHansHoe
nnaHweTHbIn MK obopyaosaHue

TelePresence

N
p

BecnpoBoaHoi Kommytatop LAN MapuwpyTtusatop
NMpomexyTouHble MapLipyTuaaTop
ycTpoucTBa - ' g
MHoroypoBHEBbIN YCTpOWCTBO MEXCeTeBoro
KOMMYyTaTop aKpaHa

S000GAEE0000000000000 | EECTEDR A (haricras

nepegayun gaHHbIX

CpegcTtBa nepegayun gaHHbIX No
nokansHon cetn

> CpeacTBa nepefayu gaHHbIX Mo
rnobanbHoW ceTn

CeTteBas cpega




KoMnoHeHTbLI cetTn

Oduarpammbl Tononorun

®dusnyeckan Tononorusa

QHTBDHD

MapLupyTtusatop 5

KommyTtatop
MouToBbIA Ethernet
cepeep
Be6-cepBep
= 2 Odhuc
Gaunos i aaMUHUCTpaTopa
cepeep
KommyTtatop KoHueHTpatop
agMuHUCTpaTopa
KoHueHTpaTtop KoHueHTpaTop KoHueHTpaTop i
ayauTopumn ayauTopun ayauTopun Al

Ayputopus 1 Ayputopus 2 Ayputopusa 3

Jlornyeckas Tononorusa

MouToBbI cepsep 192.168.2.1

Beb-cepep 192.168.2.2

®annosbin cepsep 192.168.2.3

192.168.2.4

192.168.2.5

192.168.2.6 192.168.1.1
192.168.1.2
192.168.1.3

CepsBep
otaena

192.168.1.4
g:{AnurLaut:TpaTopoa P10 ka
Eth t
192.186.2.0 W 19580 192.168.1.7

192.168.1.8

Ayautopus 1
MpuHTep 192.168.1.9
L J

Ayautopusa 2

MapuupyTtusatop ¢
MexceTeBbIM
9KpaHoM Ethernet 192.168.1.0

Aynutopus 3

QHTepHeT



LAN n WAN
Tunbl ceTen

e JlokanbHble cetn (Local Area Network - LAN)
e [nobanbHble ceTn (Wide Area Network -WAN).

[pyrne tTunbl CETEN BKMNIOYAIOT!

e [opoackue cetn (Metropolitan Area Network -MAN)
e becnposoaHblie cetn (Wireless LAN -WLAN)

e CeteBble xpaHunuiia (Storage Area Network -SAN)



LAN n WAN
JlokanbHble ceTtu

Certb, obcnykupatoLLiasi AoMa, 3[4aHUs UINA TEPPUTOPUIO Y4ebBHOro 3aBefieHuns, CUMTaeTcs
nokaneHon ceTeto (LAN).



ﬂoxaan’ue‘ceTM WAN ceTn WAN

[nobanbHble ceTu (WAN)

Cetb WAN |

B

2

JlokaneHble ceTu (LAN), pasgenérHble reorpauyeckum pacctosiHueM, obbeuHeHbl CETbH,
KoTopas HasblBaeTca rnobansHon (WAN).



JNlokanbHblie cetun LAN, cetn WAN u cetn UHTepHeT

Cetb WHTepHerT
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NokanbHble (LAN) u rnobaneHele (WAN) ceTu MoryT 6b1Tb NOAKMOYEHB! B 06 bEAUHEHHYIO
CeThb.



Cetb UHTEpHeT

NHTpaHeT U 3KCTpaHeT

WHTepHeT
Mwup

JKCcTpaHeT
MocTaBLMKN, 3aKa34YMKW, COTPYAHUKN

WUuTpaHeTr
TonbKo KoMNaHusl



ﬂoxaanbie cetu LAN ceTtu WAN u CeTVI I/IHTepHeT

Texuonormn p,OCTyna B ceThb I/IHTepHeT




| ﬂo,p,KmoquMe K cetun I/IHTepHeT

"_:I'Iop,KmoquMe y.qaneHHblx nonbsoBaTenem K
iceTu I/IHTepHeT

BapMaHTbl NnoAKINMK4YeHUnA

DSL

[JomaluHue
nonb3oBarTenu

KabenbHas ceTb

CoroBble UHTepHeT
TEXHOMormm :

YnahéHHblﬁ
paboTHUK "'

‘wa % ‘ Wnteprer-
nposangep
CnyTHuKoBas
nepegava
TenedoH
Manbii oduc KOMMYTUpyemMoro

goctyna



I'Iop,Kn-roquMe'K CeTVI- I/IHTepHeT |
I'Io.quoquMe KOMnaHMVI K CeTM
MHTepHeT

BapuaHTbl nogkno4yeHus

BblaeneHHble nnHum

Metro Ethernet

DSL WHTepHeT

CnyTHuKoBas
nepegava

Opranunsauus ek 0000 NHTepHeT-
nposangep
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O6bLeaAnHEHHbIE ceTu

I'InaHMpOBaHue 6y.qyiuero

MHTenneK'ryaanble ceTu oObLEegUHSAIOT BeCb MuUp

Tenepb
BWAEOKOH(EPEeHLCBA3b
BO3MOXHa B ntoboit Touke
Mupa bnarogaps
YCTPOWCTBY, KOTOpOE
nomeLLaeTCs Ha nagoHu.

bnarogaps
WHTENNeKTyanbHbIM
ceTam mMobunbHbie
yCTpOWCTBa
noaaepxuBatoT
YHKUMKN Npuéma
HOBOCTE 1 CooBLLEHMIA
3MeKTPOHHON NOYTLI, a
TakKe oTnpaBKu
TEKCTOBbIX COODLLEHMIA.

CeTb 06beanHAET BCE 4YeNnoBe4ecTBo.

-~
W— \ \ ;
“ 5 CepBUCbI OHNAMH-UTP
L - 0b6beaNHAIT ThiCAYM
———— nonb3oBaTenen.

TenedoHbl NogaepXKMBaloT MYHKLUWM 0BMEHa rofoCoBbIMM W
TEKCTOBbIMW CoOBLLIEeHMAMK, a Takke obmeHa
130BpaxeHUAMU Mo BCeMY MUpY.



[1To Mmepe pa3BuTUSa ceTen CTaHOBUTCHA OYEBUOHbBIM, YTO OIS
yOOBNETBOPEHUA NOTPEOHOCTEN NOMb30BaTENEN
apXUTEKTYPbl AOIMKHbI COOTBETCTBOBATb YETHLIPEM
OCHOBHbIM TPeOOBaHUSAM:

OTKa30yCTONYNBOCTb;
MacLuTabnpyemocTb;
kKadyecTBO 0b6cnyxuBanuga (QoS);

0e30nacHOCTb.



Hap,ex(l-laﬂ ceTb | e Hiton e HESEE =T I =i e
OTKa30yCTOVI‘-IVIBOCTb B cemx C KOMMyTaIJMeVI
KaHa.HOB

KOMMYTaLWISI KaHalrioe B Tened)OHHOﬁ ceTn

TenecoHHasi ceTb

TenedoHHbIN TenedoHHbIN
KOMMYyTaTop

Kak Tonbko BbI30B
YCTaHOBJIEH, BCE
KOMMYHUKaLIN
NPOWCXOASAT Ha 3TOM
nyTU WK KaHane.
Kanan BbigerneH ans
3TOro Bbi30Ba Ha BCE
Bpems BbI30Ba.

CylectByeT MHOro
nyTen nepegayu, Ho
AnNS Kaxaoro -
Bbl30Ba
BblbUpaeTcs TONbLKO
OOVH.

TenedoHHbIA
KOMMYTaTop

TenedoHHbIN
) KOMMYTaTOP

enedoHHbIN
MyTaTop

KaHan octaeTtcst akTUBHbLIM, JaXe eClii HUKTO HE rOBOPUT.

ECTb MHOrO KaHaroB, HO 3TO KOHEYHOE YKCIO. B nepuoa MakcuManbHON Harpy3kn HEKOTOpbIe
BbI30BbI MOTYT BbITb OTKITOHEHB!.



 HapéxHas ceTb

- CeTtyn c KOMMyTaLUUeN NaKeToB

KOMMYTauMﬂ NnakeToB B CeTu nepenayiun AaHHbIX

Mpu nepegavue
UHAWBUAYANbHBIX
nakeToB agpecy
Ha3Ha4YeHus B O4HOM
ceaHce KOMMYHUKaLm
MOFYT UCMOMb30BaTbCA
pasHbie MNyTu.

N

Mepen nepegayen
KaXxAblil NOTOK AaHHbBIX
[EenuTca Ha nNakeTbl,
KOTOPbIM 3aTem
npvceavBaloTca
apgpecaTtbl 1 Homepa.

HeT ogHoro yctaHoBneHHoro nyTu.
MapLwpyTusaumsi nakeTos

OCYLLIECTBMIAETCA MO ONTUMATLHOMY
Ha [aHHbI MOMEHT NyTu.

Anpec

UCTOYHWKa

Anpec

Ha3Ha4eHuna

MopagkoBbIn
HOMep

MocnenonyyexHus
nakeTbl MoryT
ObITb BHOBb

/IOPAA0YEHD! B

COOTBETCTBUM C
WX NOPAAKOBbIMK
HOMepaMu.

B nepuogb!l MakcumanbHoOM 3arpyxeHHoCT\ ceTu nepegadya MOXeT 3afepXu1BaTbCA, HO He OTMEHAETCA.



HapéxHas ceTb

MacmTa6Mpy.éMble cé'm 4

YpoeeHb 3v

NOKanbHbIA | | NOKaNbHbINA NOKanbHbIA . NOKanbHbIN
WUHTepHeT- WHTepHeT- UHTepHeT- UHTepHeT-
npoBavugep npoBavgep nposangep nposangep

7\ 4
v 3 WHTepHeT- U WHTepHeT-
nl::'ra:b:;!-" nposaiaep HIBpHeT: npoeaiaep
P BTOPOrO YPOBHS npasanAep BTOPOrO YPOBHS

nposangep \ NepBoro yposHs

NoKanbHbIA

WHTepHeT- |
% nposangep
WHTepHeT- WHTepHeT- §
/ i NPoEANED nposaiiaep WnTepHeT-
AIDKENBHBIAA_ nepsoro yposHs nepBoro ypoBHA nposaigep
:l:;‘::;:;; ‘ N . : BTOPOro YPOBHSA
WHTepHeT- MHTepHeT-\.Q - s
nposangep nposangep "MOKaanbIM
BTOPOrO YPOBHSA BTOPOrO YPOBHA HTepHer-

_/‘ npoBangep

WHTepHeT-npoBaiigepbl TPETLEro YPORHA NPeaoCTaBnAioT 06CNyKUBaHNE KOHEYHBIM
nonb3oBaTenam Hanpamyio. Kak npasuno, oHu nogknioyaiotcs k MiHTepHeT-npoBaiigepam
BTOPOrO YPOBHA 1 NNATAT UM 3@ AOCTYN B MIHTEpHET.




Hwuxe npuBeneHbl NpUMepbl NPUOPUTETHLIX PeLleHnin ons
opraHu3auum.

UyBCTBUTENBHLIN K 3aep>XkaM 0bMeH OJaHHbIMWU: NOBbILLIEHHbIN
NPUOPUTET TaKuUX CNyx0, Kak TerniedpoHUA Unu pacnpegeneHune
BUOEOCUrHasoB.

HeuyBCTBUTENLHLIN K 3agep>XkaM ObMeH AaHHbIMU: NOHUXXEHHbIN
NPUOPUTET NOy4YEHNHA BED-CTPaHUL, 1 COOBLLIEHNN 3NEKTPOHHON
MOYThI.

Bbicokas cTeneHb BaXXHOCTW AN opraHu3aumun;: noBbILLEHHbIN
NPUOPUTET KOHTPOMS NMPOMU3BOACTBA UIMN JaHHbIX O ODU3HEC-
ornepaunsx.

HexxenarternbHblh 0OMEH JaHHLIMU: CHUXKEHUE NpUopUTETa UNu
Gr10KMpPOBKA HECAHKLMOHNPOBAHHOW aKTUBHOCTU, TaKom Kak
oOMeH dhannoB MeXxay O4HOPaHIoBbIMU Y3fiaMn U
NHTEPAKTUBHbIE pa3BrievYeHuUs.



HapéxHasa ceTb

06ecneqe|-me 6e3onacuocm CeTM

3N0yMBbILLNIEHHWK ObmaHwWwmK
Moxuturens

INMTUYHLIX OaHHbLIX

% KoHKypeHT
MexceTeBon 3KpaH Kyp

Monutuka
gocryna

MoLueHHuK

JTnyHag KOMMYHMKaLMA U JaHHblE 3alULLanTCs OT Mofb3oBaTenen, KoTopbie MoryT
OCYyLeCTBNATbL UX HeCaHKUMOHMPpOBaHHOE UCMNOob30BaHME.



Cpeaun HeEKOTOPbIX OCHOBHbIX TEHAEHLMA MOXHO BbIAENUTb
cnegyrouine:

koHuenuus «[puHecn cBoé cobCTBEHHOE YCTPONCTBOY
(BYOD);

coBMecTHasi paboTa Yepes ceTb VIHTEPHET;
BUE0CBA3b;

obnayHble BblYUCIEHUSA.



TeHOeHUUN pa3BUTNA ceTeun

«[1punHecu cBoe cOO6CTBEHHOE YCTPOUCTBOY
(BYOD)




‘TeHOeHUUU pa3BUTUA ceTen

CoBmMecTHas pa60Ta nocpencTsoM cetn
MHTepHeT

CosMecTHas pabota

TenenpucyrcTeme ObmeH coobiueHnamMu

Beb-koHdepeHumm



1

Moau Bce Yalle noaknoyarTes K MHTepHeTy ...

. Mupoeoe HaceneHue

& Konwdecteo nonb3aoearteneii Mutepueta . 2,08 munnuapga
7 norb3oBarenen
g WHTepHeTa no Bcemy
!

nonb3oBarenen
WHTepHeTa o scemy

Mapy | | r]W‘MW

250 MunnuoHoB
7
|

"
G
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2001r.  2006r.  2012r.

... W BUOEO CTaHOBUTCS
npeanoYTUTENbHbLIM KaHanom
CBSA3M ...




CyLleCTBYET YETbIPE OCHOBHbIX TUMa 0bnaYHbIX cpea:
o0LleaoCTyNHbIE;
YaCTHbIE;
nepcoHanm3npoBaHHbIE;

rmopunagHble.




LleHTp 06paboTkn gaHHbIX — 3TO NOMELLEHUE, B KOTOPOM
pacrnonaratoTcsi KOMNbIOTEPHbIE CUCTEMbI 1 COOTBETCTBYHOLLINE
KOMMOHEHTbI, BKNOYasa cneayoLue:

pe3epBHble COeEAUHUTEIbHbIE kKabenu Aand nepegavin gaHHbIX,

BbICOKOCKOPOCTHbIE BUPTYanbHbIE CEPBEPbLI (MHOMAA UX Ha3bIBAKOT
cepBepHbIMU hepMamu Unu knactepamm);

pe3epBHble CUCTEMbI XPaHEHUA OaHHbIX (0OLIYHO UCMONb3YETCH
TEXHOSIOMMA CETEBON CUCTEMBI XpaHeHUd aaHHbIX (SAN));

NCTOYHUKU PE3EPBHOIO IJTEKTPONUTAHNA,

areMeHTbI yrpaBrneHus ycrnoBusamMm paboyen cpeabl (Hanpumep,
CUCTEMbI KOHAMLIMOHMPOBAHUS BO3AyxXa U NOXapOoTYLLUEHUS);

yCcTpoucTBa obecneveHns 6e3onacHOCTM.



CeTeBble TeXHONoruu ans ooma

TexHonornvyeckue Ter,eHme ans .qoma

TexHonorus MUHTEeINeKTyarnbHoOro gomMma

O6nako
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K Hanboree pacnpocTpaHEHHbIM BHELLIHUM yrpo3am
6e30nacHOCTU CeETEN OTHOCATCS:

BUPYCbl, YEPBU N TPOAHCKNE MPOrpaMmms;
LLIMMOHCKNE 1 peKnamMHble NMporpaMmmsb;

aTakuy HyneBoro AHA (T. H. «aTaku HyneBoro yacay);
aTaku 3rNOYyMbILLIEHHMKOB;

aTaku TMna «oTKas B 00CnyXnBaHUny;

nepexear N XULLeHNe OaHHbIX;

XnweHune rnepcoHasibHblX aHHbIX.



K koMnoHeHTamMm ceTeBon 6€30nacHOCTU 3a4acTy OTHOCAT:
aHTUBUPYCHOE N aHTunnoHckoe [10O;
domnTpauna nocpeacTsoM MeXceTeBbIX 9KPaHOB;
crieunanun3npoBaHHble CUCTEMbI MEXCETEBLIX 3KPaHOB;
cnunckn KoHTpona goctyna (ACL);
CUCTEMbI NpeaoTBpalLeHna BTopKeHuu (IPS);

BupTyarnbHble YacTHble cetu (VPN).
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X13Hb B cetu

BbiBOObI

e Cetn n VNHTEepHET n3MeHnnn TpaanuunoHHble opMbI
KOMMYHMKaLun, obpasoBaHusi, paboTbl 1 OTAbIXA.

e Cetun 0bragaloT pas3nMyHOU pa3MeEpPHOCTLIO: OT NPOCTEULLNX
CETEWN, COCTOSALLMX N3 2-X KOMMbIOTEPOB A0 CETEMN,
00beAUHSIIOLLINX MUNTTNOHLI YCTPOWNCTB.

e lIHTepHeT camas bonbllaa U3BeCcTHasi B HacTosiLLee BpeMs
ceTb. [lencTtBUTENbHO, TEPMUH «UHTEPHET» 03Ha4vaeT CETb
CETEW. VuTepHeT npenocTasnser cryx6bl (cepsuchl),
NO3BOSIAOLLNE HAM NOAKMNIYATLCA U 00WAaTLCA C APY3baMU,
Konferamu, poacTtBeHHNUKaMn, 00beaNHATLCA B rpynribl No
NHTEpecam.



Xn3Hb B cetu
BbiBOAbI

e VIHQpacTpyKTypa cetu — 310 nnardopma, Kotopagd
nogaepxusatb paboty cetun. IHdpacTpykTypa
npenocTaBndeT CTabunbHbIE U HAAEXKHbIE KaHanbl,
obecneymBatome pasnmuyHbie TUMNbl KOMMYHMKaumn. OHa
COCTOUT U3 KOHEYHbIX YCTPOMNCTB, MPOMEXYTOYHbIX U CETEBbIX
YCTPOWUCTB, 0ObEANHEHHBIX MOCPEACTBO (PpU3NYECKOM cpebl
nepenayn gaHHbIX.

e CeTn JomKHbl ObITb HAOEXKHBLIMW.

e be3onacHOCTb ceTu aBngdeTcd COCTaBHOM YacTbiO CeTeBbIX
TexHonorMm HesaBUMCUMO OT MacLLUTabOB ceTewn.



[MPOIHO3

e K 2014 tpaduk ot BIl-ycTponcte Oyaet npesbilLaTh
Tpaduk, reHepupyemMbi NPOBOAHLIMU YCTPONUCTBAMM

e K2015 obbem KOHTEHTA, NPOXOOSLLEro eXXerogHo 4yepes
nHTepHeT, oyaet 540,000 pa3s npeBbilaTb 0ObLEM KOHTEHTA
B 2003.

e K2015 90% Bcero koHTeHTa byaeTt cocTtaBnsAThb
BUOEOKOHTEHT

e K 2015 kaxnyto cekyHOy OydeT nepenaBaTtbCcd
BUOEOKOHTEHT 0OLLEN NPOAOITKNTENBHOCTLIO B MITH MUHYT

e K2016 Oyoer npeononeH ypoBeHb nepegayu
nHpopmauum B zettabyte (1,180,591,620,717,411,303,424
bytes).



[MPOIHO3

e K2016 komn-Bo ycTpoWmcTB ByaeT B 3 pasa npeBbillaTh
YMUCNEHHOCTb HaceneHns 3emns.

e K2016 kaxngyro cekyHay bynet nepegaBaTbCs
BUEOKOHTEHT 00OLLEN NPOAOITKUTENBHOCTLIO B 1.2 MITH.

e K 2020 50 mnpg. ycTpomncTs ByaeT noaknoveHo K
VIHTepHeTY.



Kak cTaTb CEeTeBbIM
cneunannucTtom?



(Gona)
MHCTUTYT KOMNBLIOTEPHbIX TEXHONOMNMU
npeanaraer Bam npontn odyyeHue no

nporpamme «CCNA - CeTeBble
TexHonoruu CISCO» (2 unu 4 cemecmpa)

4 ®opma obyyeHus:
| [l oyHas




280-tn_ yacoBou y4ebHbin kypc CCNA npeanaraet
(PYHAAMEHTasbHbIE 3HaHWS MO OpraHn3aLMn TOKaNbHbIX U
rnobanbHbiX ceTen. MNMporpamMma npegHa3HayYeHa Ans
CTYAEHTOB U CNELManUCToB, Xenatowmux pabotaTb B 06nactu
N 3KCr/lyaTauum COBPEMEHHBIX KOMMbIOTEPHBLIX ceTen. Hapsaay
C NPaKTUYECKMMM HaBblkaMu paboTbl C CETEBLIM
obopyaoBaHWEM, CNyLLATENM NMPUODOPETAIOT LLMPOKUN CNEKTP
TEOPETUYECKUX 3HaHNN B 0611aCTK CETEBLIX TEXHOTOMMUMN.

OTa nporpamma rotoBuT cTyaeHToB K 3k3ameHy CCNA Ha
nonyvyeHne Mexo0yHapooHO020 UHAycmpuaibHo20
cepmupukama CCNA (Cisco Certified Network Associate).

Cnywaremm, npoweaiume obydeHmne o nporpamme CCNA,
roJly4aroT [penUMyLLIECTBA Ha pbIHKe Tpyaa B cgpepe IT-
TEXHOJI0MMMM

CCIE

&;CNA) C\ﬁ P

CISCO




lpoepamma CCNA Discovery (pyCcCKOA3bIYHbIN KYPC)
pa3paboTaHa Ansa 03HaKOMSIEHMS cnyLluaTerien ¢ OCHOBHbIMMU
NOHATUAMU N TEXHONMOTMAMU KOMMBIOTEPHbLIX CETEWN.
[Tlporpamma Kypca nocssiLlieHa NpakTU4eCcKoOMy U3y4YEHUIO
NHCTPYMEHTOB ANsl pa3paboTku AoMallHUX CETEN N CETEN
npeanpuaTnn maroro omusHeca.

lMpoepamma CCNA Exploration (aHrnosi3bl4HbIN KypC)
npenHas3HadeHa Onsg CTyOeHTOB BY30B, XenatloLwmx Ha
npodeccrnoHanbHOM ypoBHe paboTaTb B KOMMNaHUSAX,
3aHMMalLLMXCA BHeOpeHMeM, aKkcnnyartauymen 1 CUCTEMHOM
NHTErpaunen coBpeMeHHbIX ceTen nepegadun gaHHbIX
C UCNOoMNb30BaHUEM ODLLENPU3HAHHBIX CTaHOapTOB U
peLieHnn.



Kypc CCNA Discovery BKOYMaeT cneayoLuime pasgensi:

CeTu ana gomaluHux PaGoTta B MmanbIx u BBeneHue B PaspaboTka n
nonb3oBaTenen u cpeaHunx MapLpyTU3aLmio un noaaepxka
ManbIixX NpeanpuATUn npeanpuUATUAX Uy KOMMYyTaLMIO Ha KOMMNbIOTEPHbIX CEeTEen
NocTaBLUKOB yCnyr npeanpuaTUm
MUHTepHeTa
OnepaunoHHbIe s NnaHupoBaHue - KopnopatuBHble ceTu . BBeneHue B
CUCTEMbI U -  ODOHOBneHusi cetTm - - KOHUEenuuo
NOAKIIOYEeHne K CeTn - : - NPOEKTUPOBAHUSA CeTen
CeTeBas agpecauus . MnaHupoBaHue ; KommyTauus B . CospaHue npoekTa
. CTPYKTYpbI agpecauun . KoprnopaTtuBHOM CeTU ceTu
CeTeBble C.I'IY)K6bI ] HaCTPOﬁKa ceTeBbIX . OnHamMmuyeckue : Ucnonb3oBaHue IP-
' yCTPOMCTB : NPOTOKONbI . appecauuu B NpoekTe
. MapwpyTusauum . cetun
BecnpoBoaHble L MapuwpyTusauus " Co3paHue kaHanoe . CosadaHue nporoTtuna
TEXHOJNIOru 1 " KOPMOpaTUBHOM CeTU . CeTu AN KOMMieKca
: WAN : 3aaHuUN
OCHOBbI * CepBuchbi UHTepHeT- | PUnbTpaums Tpaduka : UcnbiTaHua Ha
6e3onacHocTu 1 nposanaepoB * cucnonb3oBaHunem ° nportorune cetn WAN
: CMUCKOB KOHTpoOnsi
AocTtyna




Kypc CCNA Exploration BkntoyaeT cneayowime pasgensi:

«OCHOBbI ceTeBbIX
TexXHONnormn»

«lMpoTokonobl
MapLIpyTU3aLuum n
KoHLUenuum»

«KommyTauumsa
JNIoKanbHbIX CeTEU n

6ecnpoBogHbLIe
TeXHONIoOrnn»

«TexHonorum
rnodanbHbIX ceTeun
(WAN)»

OcHoenbl Ethernet Mapwpymu3sauyus u llpoekmupoeaHue Crnyx6bl
mexHoJsioa2uu KoMMymauusi JIoKanbHbIX cemeu KOHeepaupoeaHHbIX
nakemos (LAN) cemeu
Modens OSI Cmamudyeckas BupmyasnbHbie . lfpomokon Frame Relay
Mapuwpymus3ayus JNoKanbHble cemu
(VLAN)
IP u Ethernet HAuHamuyeckas flpomokonski VTP u llpomokon PPP
adpecauusi Mapuwpymu3auyus STP
OnepayuoHHasi flpomokonbi B3aumodelicmeue be3onacHocmb
cucmema I0S . Mapwpymu3auyuu RIP, eupmyasibHbIX KopriopamueHbIX
EIGRP u OSPF . JIoKasnibHbIX cemel cemeu
Cemeesnble YcmpaHeHue KoHdpuzaypupoeaHue NAT, PAT u DHCP
ycmpoucmea u ux HeucrnipasHocmelu 6ecnpoeoOdHbIX Jocmyn k access-
KOHguz2ypupoeaHue cemesbIx nucmam

ycmpotucme




NMporpamma CereBon Akagemum Cisco, oCHoBaHHas
Ha CMelaHHOU Moaenun obyueHun, obbeanHsier
BbICOKOKaueCcTBeHHOe TpaaAuLuMOHHOe 0bpa3oBaHue,
OCHOBAaHHOE Ha HenocpeaCTBEHHOM KOHTaKTe

npenoaaBaTena Co CTyAeHTaMy,
C
MYJIbTUMEAWAHbIMU Y4e6HbIMM KypCaMu U CpeACTBaMM
TeCTUpoBaHUA Ha 6a3e MHTepHeT-TeXHOJIOMMM.
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Cisco | Networking Academy*®
ompletion Mind Wide Open

(@)
[ =
7
®
O

CCNA Exploration: Routing Protocols and Concepts

During the Cisco® Networking Academy course, administered by the undersigned instructor, the student was able
to proficiently:

= Describe the purpose, nature and operations of a router and Describe classful and classless routing behaviors in routed

routing tables networks

= Describe, configure and certify router interfaces * Design and implement a classless IP addressing scheme for a

= Explain the purpose and procedure for configuring static routes given network

* |dentify the characteristics of distance vector routing protocols * Demenstrate comprehensive RIPv1 configuration skills

= Describe the network discovery process of distance vector routing = Describe the main features and operations of the Enhanced Interior
pratocols using Routing Informatien Protocol (RIP) Gateway Routing Protocol (EIGRP)

* Describe the functions, characteristics, and operations of the * Describe the hasic features and concepts of link-state routing
RIPv1 protocol protocols

Describe the purpose, nature and operations of the Open Shortest
Path First (OSPF) protocol

Compare and contrast classful and classless IP addressing

Olga Ruzavina
Student

Cisco Systems
Academy Name

San Jose June S, 2008
Locaton Date

Ovsyannikcv, Semyon
Instructor Instrucior SIQTEZJ'E




atlia]n,

170 West Tasman Drive
San Jose, CA 085134-1706

Direct: 408 526 4000
FAX: 408 526 4100
wWww.cisco.com

June 17, 2009

Dear Raisa Kozlova

Congratulations on completing the IT Essentials: PC Hardware and Software course as part of
the Cisco Networking Academy. This hands-on, lab-oriented course has prepared you for exciting
career opportunities in the technology industry.

By completing this course you have eamed a Certificate of Completion for IT Essentials: PC
Hardware and Software, and acquired competencies that include the following:

Installation and navigation of an operating system

Upgadeonepheeoamisofam printer, or scanner based on customer

mmmmmmmmmm
customers.

Technological literacy is more important today than ever before, and Cisco is proud to provide
you with the knowiedge and skills necessary to build and maintain computers.

Please accept my best wishes for your continued success.

i
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KoMMYyHUKaLNA



Y10 ecTb KOMMYHMKaLMN?

PaznuyHblie npeanonoxeHus, 3aBucslwme ot Toro, cobnpaemcs nm Mol
obwatbcs Yyepes Chat B UHTEpPHETE, UNK y4acTBOBaTh B pabo4ymx onpocax.

MNepen Hayanom obLLUeHNs Mbl YyCTaHaBNMBaeM nNpaBuna unu cornatleHus,
KOTOpble YNpaBnsaoT Pa3roBOPOM.

AT npaBuna nnu NPOTOKOMbI UCNOMb3YKTCA ANs TOro, YTOObl rAapaHTUPOBAaTh
[OCTaBKY COOOLLIEHNI U UX UHTEepnpeTaLmIo.

lNMpoTokon — 370 cornalleHne unm npaBuna, KOTopbie YyNpaensaT CnocodoMm
KOMMYHUKaLMW.

Cpeau NpoTOKONOB, KOTOPbIE YNPABMAKT 00LLIEHNEM MEXAY NoObMMU,
ABNAKOTCA:

oeHTndomkauma otnpasuTensa 1 nonyvarens

CornacoBaHue Mmetoga KOMMYHUKaumn (NMMUoM-K-nuuy, TeriedoH, NMCbMO,
doTorpacus)

ObLwKnM aA3bIK U rpaMmmMaTuKa

CKOpoOCTb 1 BpeMSI 4OCTaBKuU

[loaTBepxaeHne nnn TpedboBaHUs K NOATBEPXKOAEHUIO
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[1poToKon

I'Iepe,u, Ha4Yarnom obLleHUd Mbl yCTaHaBJInBaeM MnpaBusia Ui cornatleHnd,
KOTOPbIE YNPaBIIAKT Ppa3roBOpoOM.

OTu NpaBuna unu NPOToKonbI NCNOMNb3YyTCA ANs TOro, YTobbl rapaHTMpoBaTh
[10CTaBKY COOOLLIEHU U NX UHTEPNPETaLNIO.

npOTOKOﬂ — 9TO COrnaweHne niin rnpasuiia, KoTopble yrnpasridOT cnocobom
KOMMYHUKaLUUW.
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KayecTBO
KOMMYHUKaL NN

Mister Rogers /

4807 Fitth Avenue
Pittsburgh, PA 15213

Your friends at WGBH
125 Western Avenue
Boston, MA& 02134

e [lpumepsbl
NoeHTndonumpoBaHHbIM OTrpaBuTerb
oeHTndnumpoBaHHbIv nosny4vaTernb
[Mony4eHne nnm TpeboBaHne NnoaTBePKAEHNS
dopmaTt unu CTpykTypa nHgopmawmn
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KayecTBO KOMMYHUKaL W

1 BHelHne dakTopbl:

BHellHWe dakTopbl, BNUSOLLINE HA KAYECTBO KOMMYHUKAaLINNA,
CBA3aHbl CO CNOXXHOCTbIO CETU U KONMUYECTBOM CETEBbIX
YCTPOWCTB, Yepe3 KOTOPble NPOXOAAT COOOLLEHUS, a TakkKe C
BbIOOPOM MapLUPYTOB B NPOLIECCE Nepeaadn gaHHbIX OT
NCTOYHMKA 00 NpueMHmnka coobLeHus. K BHeLHMM dhakTopom
MO>KHO OTHECTU:

KauecTBo MapLupyTa mexay oTnpaBUTENEM 1 nonyvarenem
coobLleHus.

KonnyectBo nsmeHeHnn chopmarta nepegaBaemoro coobuieHms
KonuyectBo nepeagpecaumn coobLieHuns

Konu4yecTtBo apyrmux coobuieHnun, nepegaBaemMbix 0OHOBPEMEHHO
C TEKYLLMM COOBLLIEHNEM.

Bpems, B Te4eHne KOToporo nepeaaercs coobLleHue ot
OTNpaBuUTENs 40 nony4vaTtens coobLLeHNs.



KayecTBO KOMMYHUKaLWUA

Sent From:

It is more difficult to deliver a large bulky package, quickly and without damage, than it is to deliver a
number of smaller, less complex packages.

BHyTpeHHuUe (pakTopbl, Kak NpaBurio, CBA3aHbl C XapakTepom
coobLleHus.

Pa3mep coolLeHus
CnoXHocTb coobLeHns
Ba)kHoCTb coolLieHus
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KOMMyHI/IKaLI,I/IVI N KOMIbHOTEPHbIE CETH

KoMnblOTEPHBIE CETU MOTYT UMETb Pa3sHbiA MacLLTad 1 pasnuyHble
byHKLMOHanNbHbIE BO3MOXHOCTM. Ho Bce ceTu BKMOYaloT YeThIpe

6a30BbIE€ ANEMEHTHI:

e [lpaBuna unu cornawueHust, YToobl yNpaeBnsaTb OTNPABKOW
coobuleHun, BbIbOpoM MapLupyTa, NpUeMOM U MHTEPrpeTaLMEN
COODLLEHU.

e CoobuieHns nnun 6ok nHpopmaumn, KOTopble HarnpasBnsTCsA OT
OLHOTO YCTPOUCTBA K ApPYyromy.

e (CpeacrBamn coenHEHUS 3TUX YCTPOUCTB — TO ECTb (PU3NYECKOU
cpenon, obecreymBatoLLen nepenady CoobLLEHUN MeXY
yCTpOUCTBaMM.

e YCTpPOMCTBa, NepegaroLlne coodLeHns Apyrum yCTpOMCTBaM.
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CeTb Kak eanHas nnatdopma



UTto Takoe ?

CeTb — 310 06beAnHEHUE paboumnx
CTaHUMN, NepndoepunHbIX YCTPOUCTB,
TepMUHaNoB 1 gpyrnx yCTponCTB.

Whatis.com: “B KOHTeKcTe
MHJOOPMaLMOHHBIX TEXHOSTOMNN
CceTeBble TEXHOMNOIMM — 3TO
KOHCTPYMPOBaHUE, MPOEKTUPOBAHUE U
NCNONb30BaHME CETEN, BKIOYas
domsnyeckme KOMMNOHEHTHI (Kabenu,
KOHLEHTpAaTopbl, MOCTHI,
KOMMYTaTOpbl, MapLUpyTU3aTopbl U T.
n.), - 970 BbIGOP U NPUMEHEHMNE
TENEKOMMYHUKaLMOHHbIX NPOTOKONOB
N nporpaMmmHoro obecneyeHus ang
ynpaBrieHNsA CETAMU U YCTaHOBNEHUE
ornepaumoHHbIX MOSINTUK K Npoueayp,
Kacatowmxca pabotbl ceTen.”
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: _;CeTeBble yCTp0VICTBa

Common Data Network Symbols

2
=
.

Desktop
Computer

Laptop

Server

IP Phone

LAN Media

Wireless Media

|

el
g
(>3
=

CD

LAN Switch

Firewall

Router

Wireless Router it

Cloud

WAN Media

94



CeteBad cpefa

KabenbHble ceTu

- becnpoBogHLie ceTu

BecnpoBoaHble ceTw,
' noAKnKYeHHbIe K

KabenbHbIM ceTaAM

CeTeBble NOAKMIOYEHMUS

95



CeTteBble NPUIOXEHNA 1 NMPOTOKOJ1bI

Service Protocol ("Rule™)

World Wide Web (WWW/) HTTP
(Hypertext Transport Protocol)

E-mail SMTP
{Simple Mail Transport Protocol)
POP
(Post Office Protocol)
Instant Message (Jabber; AlM) XMPP
(Extensible Messaging and Presence Protocol)

OSCAR
{Open System for Communication in Realtime)

IP Telephony SIP
(Session Initiation Protocol)

e HekoTopble apyrue npunoXeHus:
DNS, DHCP, HTTP, SMTP, FTP
e [lpyrne npoTOKOIbI:
Ctek npotokonoB TCP/IP
Ethernet
[TpoTOKOSMbI MapLIPyTU3aLNK
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| will be arriving on Tuesday. '
Please meet me at the airport. g ; ; ; g : 2 :
, 01010100
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Instant Messages are converted to binary
bits before they are transmitted on the
medium.

Click to see the steps.
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| will be arriving on Tuesday.
Please meet me at the airport.

AD AN ALY o

Iog vamrmenpagn.mepp 417717773 0 TTOTY

The network interface card inside the PC generates electrical signals to reg
the bits and places the bits on the medium. The bits arrive at the first netwc
device.
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| will be arriving on Tuesday.
Please meet me at the airport.
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A router plays a key role as it both joins networks together and
ensures that communication is directed towards its destination.

°\\r

The bits are passed from device to device in the local area. As bits
leave the local area, they usually pass through a router.

) O @ @
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| will be arriving on Tuesday.
Please meet me at the airport.
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From this perspective, the many interconnected devices

worldwide are often represented by a cloud.
N

Data
Networks

The bits are transmitted to the devices that connect the
local networks. There can be dozens, even hundreds of
devices handling the bits as they are routed to their
destination.

O @
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| will be arriving on Tuesday.
Please meet me at the airport.

AD - AaA RS o0

Iog yaprmenpaon.me s 17717772 0 TTOT

e

Click to see the steps.

Data
Networks

As the bits get close to their destination,
they once again get passed through local
devices.
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| will be arriving on Tuesday.

Please meet me at the airport. AD Al RSN JW
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The destination device reads the bits and
converts them back to the human readable
message.
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KOHBEPreHTHLIE CEeTH

Message t
Computer / Rule
Medium Networks Agreement
Standard

Devices
__ Message t
_/ Telephone X / 5
S — ule
Medium -ﬂNetworks', Agreement

Standard

essage E
) Rule
Agreement
Standard

Devices

Broadcast

_ Networks
Medium ™

Devices

KOHBepI'eHTHbIe LI,VI(prBbIe CceTun npenocCcTaBnArOT MHOXeCTBO Cﬂy)K6 B paMKax OQHOMW CeTMU.

Devices

Medium

/ '-Medium

Devices
Medium

Devices

Rule
Agreement
Standard

Message

"Convergedee%s_a‘(ge
Network j ="

\Message

One Network
Multiple Devices

e TpaguuMoHHbIe CeTU — TenedOoHHbIe, Paano, TENEeBU3NOHHbIE U
KOMMbIOTEPHbIE LIMGPOBbLIE CETU — XapaKTEPU3YIOTCA CaAMOCTOATENbHbIM
HabopOM YeTbIPEX OCHOBHbIX CETEBbIX SITEMEHTOB.

e PasBuTMe TexHonornm No3BosnAT HaM KOHCONUAMPOBaTh 3TH
pasnuyaloLLMeCs CeTU Ha OCHOBE OaHOWN NnaTgopMbl, KOTOpast Ha3blBaeTcs

KOHBEPreHTHOMN CETbIO.
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KoHBepreHTHble ceTy

«YMHbIE» CETU 00BbEOMNHSAIOT MUP.

-

L

-

f i

«YMHbIE CETU» MNO3BONSAOT y - | ' BuneokoHpepeHLmmn ¢
A & NCMONb30BaHNEM

t

MOGUNbHBLIM YCTPOWUCTBaM nosyyaTb
HOBOCTW, NOYTY U COOBLLEHUS.

Mo6unbHble TenedoHb! COLI,MaJ'Ibele CeTn BCHOAY.
MOAKIOYaoTCA K rnobanbHbIM .
CeTsIM, YTOObl COBMECTHO
1CNonb30BaTh rONoCoBbIE,
TEKCTOBbIE U rpacduyeckme
coobLeHus.

o,

>
>

.-

.

.,

?‘, MOGUbHbBIX YCTPOWCTB.
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Apxutektypa NNHTepHeT



ApXUTEKTYpa CeTH

(nternet ’
?'<j —nig
= o

S

; / - § - r-? > (Redundant connections allow for

b slternative paths if a device ora
- - link fails. The user experience is
unaffected.

Additionsal users and whole
networks can be connected to the

performance for existing users. /

Internet without degrading

OTkasoycTton4ymBbie ceTU
— 3TN CETU, KoTopble
orpaHM4nBatloT BIIMAHUE
cboeB B pabote
NPOrpamMmMHOro u
TEXHUYECKOrO
obecneveHnsa Ha
JOYHKUNOHUPOBaAHNE CeTU
N KOTOpble obecnevYnBatoT
ObICTPOE BOCCTAHOBMNEHNE
CEeTU B cny4ae
oBHapyXeHns1 Kaknx-nmbo
OTKa30B.

MacwTtabupyembie cetu
MOryT ObICTPO
pPacCLMPATLCA U
aganTunpoBaTbCs K
TpeboBaHUSAM HOBbIX
nonb3oBaTesien n
NPUNOXEHUN, HE MOHMXagd
YpOBEHb 06CNYyXNBaHNSA
CYLLIECTBYOLLMX
nonb3oBaTesien.



KavectBO 06cnyxumsaHmna (QoS),
yrnpasnseMoe MapLLpyTU3aTopoMm,
rapaHTUpyeT, YTO Ha3HaYeHHble

7~ -2’
NPUOPUTETHLI COrNacytTCA C TUMOM < Internet
KOMMYHMKaLUN N ee BaXXHOCTbIO AJS15 R '
opraHusauum \

KayecTBoO
cepBuca
Web-cTpaHnuam o6b14HO
Ha3Ha4yarT HU3KUIN
[TOTOKOBbLIM YCTPOMCTBaAM npuopuTeT
HeobxoanmMo npuceamBaTb -

BbICOKUIA NMPUOPUTET, YTOGbI
obecneynTb HenpepbIBHYHO
nepenady nHdopmaumm

[Mepenaya ronoca n «>KMBOro» BUAeo TpebyoT BLICOKOIO YPOBHS KayecTBa
HenpepbIBHOW AOCTaBKN COOBLLEHUN. TpaaUUNOHHBIM KOMMbIOTEPHbLIM
NpUNoXeHnam He TpebyeTcs Takon YypoBEHb KadecTBa nepeaayn
COOOLLEHU.
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- CeKkpeTHOCTb

<

- | Administrators can protect the Internet
| network with software and x ) B
hardware security and by Pe 4

preventing physical access to
network devices.

-

. Security measures protect the
network from unautherized
scoess.

e OxupanHud, kacawwmecsa obecrnevyeHunst B CETSIX CEKPETHOCTU B
npouecce obMmeHa KoHuaeHUManbHOM OenoBon MHpopmMmaumnen,

NpeBbLILAaT BO3MOXHOCTU, NpeariaraeMblie apxmTekTypamm
COBPEMEHHbIX CETEWN.
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CeTu c Kom MyTaLlMeVI KaHal10B U YCTaHOBJIEHNEM
CO eﬂl/l H e H I/lﬂ TenedoHHbIE CETU — 3TO CETU C KOMMYTaLMEN KaHanoB

&

= R
[nsa nepegaymn coobLleHus o
BO3MOXXHbl HECKOJTbKO MyTEMN,
OQHaKo nocne ycTaHOBMNEHUSs
COeaMHEHMUs UCNOoNb3yeTcs
TONbKO OAMH NYyTb.

=lephone
Ssuitchd M

KaHanbl ocTaloTca akTUBHbLIMW, ECNU aXe HUKTO He
pasroBapuBaeT

TenedoHHaga ceTb

lMocne ycTtaHOBNEHUS

W coeanHeHuns cosnaercs

OOWH NYTb, COCTOALMN N3
BblENEHHbIX KaHamnoB.
OTM KaHarnbl COXpaHSATCA
B TEYEeHMe BCEero ceaHca.

Teﬂe(*)OHHble KOMMaHu1 nmetoT 6onbLLoe KONMYeCcTBO KaHanoB, HO OHO KOHEYHO. B Yacbkl NMKoBbIX Harpy3okK MHorue

BbI3OBbl OTKITOHAKOTCA.

[MpeoBapuTenbHasa ycTaHoOBKa COEAUHEHMS

CoegunHeHne BpeMeHHoe

B cnyyae HeucnpaBHOCTU KaHana coeAnHeHNe rnpepbIiBaeTcs
OrpaHu4YeHHOEe KONM4YecTBO KaHanoB

CeTn gaHHoro Tuna, T.e. CETU C yCTaHOBJ1IEHNEM COEANHEHUA, MOTYT rapaHTUpoBaTb

Ka4yeCTBO U yCTOIZ‘-II/IBOCTb coobLLeHnH, MOCKOJ1bKY B MECTax KOMMYTalUnn Ha BpeMA

CBA3N CO30al0TCA BblAENIEHHbIE KaHallbl.



CeTn c KommyTaLuen naketoB 6e3 yCTaHOBIEHUS
coeavHeHus (connectionless)

KommyTaums nakeToB B LMEPOBbLIX (KOMMNbIOTEPHbIX) CETAX

ﬁg\r

B TeueHne oguHo4HOro ceaHca
CBSA3M MHAMBUAOYalbHbIE NAKETbI \
MOTyT NepeaBaTbCst K ‘

nonyyaTento No NPOM3BOSIbHbIM |
nyTaMm. :
|

-y ~

[laHHble pa3buBatoTcs Ha
nakeTbl, KOTOpble

Internet

aapecyrTca 1 Source

Destination
address

Sequence
number

HYMepyIOTCS. kil

Bo Bpemsi IMKOBbIX HArpy30kK NakeTbl MOryT 3aepPXXMBaTbCH, HO He
TEePSATHLCS.

OTtcyTcTBYET hUKCUpPOBAHHOE
coeiHeHVEe MexXay UCTOYHUKOM U
nony4varenem. NakeTbl
HaNpaBenaATCA N0 Hauny4wemy B
TEeKYLLUMN MOMEHT BPEMEHU NyTH.

Ha y3ne-nonyvartene naketbl
rpynnupytoTCsa B UCXOOHOE
coo0LLeHne ¢ NOMOLLbO
HOMepa NocneaoBaTeNbHOCTMU.

OaunHoYHOEe coobLeHne pa3buBaeTca Ha HECKONbLKO BoKOB (MakeToB).

B naketax cogepxutcsa agpecHasi MHopmauums, Kotopasa naeHtuuuupyet
NCTOYHWK M nony4yaTenst coobLleHus.

[MakeTbl NOChLINATCA OT MCTOMHMKA 40 nonyyaTtens No pasfnyHbiM NyTAM.
[MonyyaTenb rpynnupyeT NakeTbl B UCX04HOE COObLLEHNE C y4ETOM HOMEpPa
nocnenoBaTenbHOCTU, NPUCBaAUMOro Kaxxgomy nakety (connectionless).



KoMmmymauus KaHasios (npeasapurtensHoe coeamHeHne) NPOTUB
Kommymauuu rnakemos (6es npeasapntensHoro coeamHeHus )

TenedoHHbIe CETN — 3TO CETU C KOMMYyTauMen KaHanos

— Once acallis
< Telephons {  established, all
Many paths are s‘—"“'h‘ " communication takes
possible, but only = _place on this path, or
one path is selected circuit. A circuitis
per call. dedicated to this call for
the duration of the call.

e i

The circuit stays active, véj

even if no one is speaking.

Telephone Network

There are many, many circuits, but a finite number. During peak periods, some calls may be denied.

KommyTauuna kaHanos
e BbigeneHHble kaHanbl

e [apaHTMpOBaHHbLIN YPOBEHDL
cepsuca (NponycKHom
crnocobHocTun - bandwidth)

e HeadpdekTnBHOE MCNonNb3oBaHUE
KaHaroB

e OaWH NyTb OT UCTOYHMKA K
nonydaTento, He NpeaycMoTpeHa
M30bITOYHOCTb KaHaroB B criy4ae
HEeMUCNpaBHOCTU NYTU

KoMMmyTaums nakeToB B LMPPOBLIX (KOMMbIOTEPHBIX) CETSX

No fixed path is
_  established. Packets
" are routed according to
the best path available

Many paths may be

used for a single 3
communication as = atthe time.
individual packets ﬂ'

are routedto a . ; A

destination. i
Prior to transmission, L
each communication is At the destination,
hroken into packets Source Destination |Sequence packets may he
which are addressed address address number reassembled into order
and numbered. according to their
sequence number.

During peak periods, communication may be delayed, but not denied.

KommyTauumsa naketoB

e (CoBMECTHOE UCNOoMNb30BaHME KaHaNoB
HECKOSTbKMMMN NCTOYHUKaAMMU

e CoobLleHns gendarca Ha NakeTbl

e bonee adpdeKkTnBHOE NCMOSb30OBaAHUE
KaHanoB

e [30bITOYHOCTbL KaHanos,
NO3BONAOLLASA NCMNONb30BaHUE
PasfiNYHbIX NyTEN



ApXUTEKTYpa MacLiTabupyembliX CETEN
(Scalable Network Architecture)

Tk

\ local local
local local \ 18P L ISP /

" 8 ier- /
local [ Tier21sP 'Pr
ISP/

=\ o \ N

Tier-11SP ) Tier-11SP | Tier-21SP ]

Tier-1 ISP

local

\ ISP )7 . -
e Tier2iSP @ ¢ Tier-21SP *! local

A ISP

e [lpoBangep Tier-1: [NpenoctaBndaeT cnyx6bl HALUMOHASbHbLIX U

MeXxayHapoaHblx KommyHukauum (Verizon, Sprint, AT&T, NTT, kabenbHble

CUCTEMbBI U Op.)

e [lpoBangep Tier-2: [NpenocTtaBndaeT cnyXbbl pernoHanbHbIX KOMMYHUKaLWN,

nnaTHble YCnyrn nogknoyeHua K Teir-1.

e [lpoBangep Tier-3: lNpenocTtaBndaeT cny>Xbbl KOHEYHBLIM MOSIb30BATENSIM,

NOOKMNIOYEHHbIM K npoBangepam Tier-2.
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KayecTBo obcnyxmusaHus Navormerh Tpadons:

MakeTHbIM Tpaduk:
eE-mail
e ApX1BUPOBaHME OAHHbLIX
e[leyatb pannos

MexaHu3m ynpaBneHusi, KOTopbli Ha3Ha4YaeT pasHble NPUOPUTETDI
pasnnyHbIM NOJb30BaTENAM UMK NOTOKaM AaHHbIX, U
rapaHTUpyeT onpeaeneHHy CKOPOCTb Nnepeaayun NoToKoB AaHHbIX

pPas3fmM4HbIM NMPUITOXEHUAM. =
o|P-TenedoHus eBuaeo no sanpocy
eBuaeokoHdepeHLmns Tpacumk TpaH3akuui: eOuUnbMbI

eO6paboTka 3akas3oB & OUNNUHK

eKoHTponb 3anacos &
dopmupoBaHMe OTHETOB

ebyxrantepckue onepaunn &
OtyeThl

MakeTHbIM Tpaduk:
eE-mail
e ApX1BUPOBaHME OAHHbLIX
e[leyatb pannos

Web-KOHTeHT:
e[lpocmoTp web-cTpaHuL
el/IHTepHeT-MarasvH

KOHBepI'eHLI,VISI TUNOB AaHHbIX
| ¢

2 —1 e G
| lllllﬁ]l»l! _,?3,'0 G' ,0,,‘.,_,,_ |
T

') "njol_'l,ll‘.‘w
( o/ 11 GG
| C ‘l'l 100

Cghaed U 11 1E 1S

Bl Cu ks,

CeTb

Tpacumk HeogHOpPOAHLIN
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KayecTtBO 0b6CnyXmMBaHuUs

MUcnonb3oBaHue oqepep,eﬁ AnA Ha3Ha4YeHUd NpnopmntTeToB KOMMYHUKaUUAM

IP-tenedoHusn

Bce KOMMyHMKaLun MmeroT AoCTyn
K CeTU, HO BbICOKONMPUOPUTETHLbIE
KOMMYHMKaLn UMeroT

HaMboONbLUNM NPOLEHT NAKeToB, o
nepeaaBaeMbIX B CeTb

V 2

s to

High Priority Queue
, ‘ Medium Priority Queue . —
i P D | i I < I
dPUHaHCOBbIE Low Priority Queve KaHan cBf3u c ceTbio

onepauum

; I L o vewvvwn —

Web-cTpaHuubl

Web Fage
Ouepenum, coznaBaemMblie HaA OCHOBE TUNOB AaHHbIX, MO3BOJIAIOT FONOCOBbLIM AaHHbLIM UMETb bornee
BbICOKMW NPUOPUTET NO CPpaBHEHUIO C PUHAHCOBbLIMU OonepaLusiMU, KOTOpble NUMeroT 6oree BbICOKUN
npuoputeT Haa web-cTtpaHuuamn. 1

has priority over web data. 115



KayecTtBO 06CnyxnsaHns

Cy L1eCTBO Communication Type Without QoS With QoS
Kal_l e CT Ba Streaming video or audio

obCny>XnBaHus m m

Choppy picture starts and stops. Clear, continuous
service.
Vital Transactions Time : Price Time : Price
02:14:05 $§51.54 02:14:04 $§1.52
Just one second earlier... The price may be better.

Downloading web pages (often lower

priority) - ‘ ‘
L0 4 N
> il > -l
Web pages arrive a bit later... But the end result is
identical.

e be3 npaBunbHO peann3oBaHHbIX MeXaHU3MoB QoS
NakeTbl MOryT ObITb OTKITOHEHbI DE3 yYeTa XapaKTEPUCTUKM
NPUIOXEHNS NN €ro NPUopuUTETa.
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be3onacHOCTb CeTu

Message

=—  ( Network _‘AL

Medium *

—

M : ’3
Devices

e be3onacHocTb, 00ycrioBrieHHas ceTeBon MHDPACTPYKTYpoOM,
BKITHOYaEeT pm3nyeckme cpencrtaa 3allunTbl YCTPOUCTB,
obecneynBatoLLMX NOAKMOYEHNE K CETU U NMpeaoTBpaLLaroLLmnX
HeaBTOPWU30BaHHbIW OOCTY..

e bBe3onacHOCTb KOHTEHTa OTChINIAEeT K 3alLUuTe nHopmaumu,
cofepXallencs B naketax, nepegaBaemMbix No CeTH, 1 3alimuTe

NHopMaLNmN, XpaHALLENCA Ha NOOKITIOYEHHbIX K CETU YCTPOUCTBaM.
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Services ar
Increase in demand

TeHaeHLU o /7 N

The network is at the
center of our lives

Increase in senices

Sewicesar\
used

Increase in reliance

MpucyTcTBrEe MOBUNbHBIX NONb30BaTeNen B CceTsx byaet
NOCTOSIHHO BO3pacTaTb, OHU ByayT NONb30BaTLCS
pasHoOOOpa3HbIMN YCTPONCTBAMMU.

e Tpw OCHOBHblE TEHAEHLMN ONpeaensanT dyayLinm obpas CrioXKHbIX
NH(POPMAaLIMOHHbLIX CETEN .

YBenuunearwLleecs Konm4ectBo ModUIbHbIX NONbL30oBaTenemn

[losBrneHne ceTeBbIX YCTPOUCTB C HOBbIMU OYHKUMOHANbHBIMU
BO3MOXHOCTAMU

PacLunpeHue crnekTpa cepBmcoB
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KapbepHble
BO3MO>XHOCTW

Lnpoknin cnektp npodeccuin byaet TpeboBatb NPUMEHEHUSA CETEBbLIX
HaBbIKOB U1 3HAHUN.

e KapbepHble BO3MOXHOCTU B 0611acT MHPOPMALIMOHHLIX N CETEBbIX
TEXHOJSIOTUM NOCTOAHHO pacLunpdatoTcs. B ocHOBe KapbepHOro pocra

J1eEXuT oBliageHne HoBbiMn 3HaHUAMU MO Mepe Pa3BUTUA U
YCJTOKHEHUA CETEBLIX TEXHOSIOTNMN.
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280-tn_ yacoBou y4ebHbin kypc CCNA npeanaraet
(PYHAAMEHTasbHbIE 3HaHWS MO OpraHn3aLMn TOKaNbHbIX U
rnobanbHbiX ceTen. MNMporpamMma npegHa3HayYeHa Ans
CTYAEHTOB U CNELManUCToB, Xenatowmux pabotaTb B 06nactu
N 3KCr/lyaTauum COBPEMEHHBIX KOMMbIOTEPHBLIX ceTen. Hapsaay
C NPaKTUYECKMMM HaBblkaMu paboTbl C CETEBLIM
obopyaoBaHWEM, CNyLLATENM NMPUODOPETAIOT LLMPOKUN CNEKTP
TEOPETUYECKUX 3HaHNN B 0611aCTK CETEBLIX TEXHOTOMMUMN.

OTa nporpamma rotoBuT cTyaeHToB K 3k3ameHy CCNA Ha
nonyvyeHne Mexo0yHapooHO020 UHAycmpuaibHo20
cepmupukama CCNA (Cisco Certified Network Associate).

Cnywaremm, npoweaiume obydeHmne o nporpamme CCNA,
roJly4aroT [penUMyLLIECTBA Ha pbIHKe Tpyaa B cgpepe IT-
TEXHOJI0MMMM

CCIE

&;CNA) C\ﬁ P

CISCO




lpoepamma CCNA Discovery (pyCcCKOA3bIYHbIN KYPC)
pa3paboTaHa Ansa 03HaKOMSIEHMS cnyLluaTerien ¢ OCHOBHbIMMU
NOHATUAMU N TEXHONMOTMAMU KOMMBIOTEPHbLIX CETEWN.
[Tlporpamma Kypca nocssiLlieHa NpakTU4eCcKoOMy U3y4YEHUIO
NHCTPYMEHTOB ANsl pa3paboTku AoMallHUX CETEN N CETEN
npeanpuaTnn maroro omusHeca.

lMpoepamma CCNA Exploration (aHrnosi3bl4HbIN KypC)
npenHas3HadeHa Onsg CTyOeHTOB BY30B, XenatloLwmx Ha
npodeccrnoHanbHOM ypoBHe paboTaTb B KOMMNaHUSAX,
3aHMMalLLMXCA BHeOpeHMeM, aKkcnnyartauymen 1 CUCTEMHOM
NHTErpaunen coBpeMeHHbIX ceTen nepegadun gaHHbIX
C UCNOoMNb30BaHUEM ODLLENPU3HAHHBIX CTaHOapTOB U
peLieHnn.



Kypc CCNA Discovery BKOYMaeT cneayoLuime pasgensi:

CeTu ana gomaluHux PaGoTta B MmanbIx u BBeneHue B PaspaboTka n
nonb3oBaTenen u cpeaHunx MapLpyTU3aLmio un noaaepxka
ManbIixX NpeanpuATUn npeanpuUATUAX Uy KOMMYyTaLMIO Ha KOMMNbIOTEPHbIX CEeTEen
NocTaBLUKOB yCnyr npeanpuaTUm
MUHTepHeTa
OnepaunoHHbIe s NnaHupoBaHue - KopnopatuBHble ceTu . BBeneHue B
CUCTEMbI U -  ODOHOBneHusi cetTm - - KOHUEenuuo
NOAKIIOYEeHne K CeTn - : - NPOEKTUPOBAHUSA CeTen
CeTeBas agpecauus . MnaHupoBaHue ; KommyTauus B . CospaHue npoekTa
. CTPYKTYpbI agpecauun . KoprnopaTtuBHOM CeTU ceTu
CeTeBble C.I'IY)K6bI ] HaCTPOﬁKa ceTeBbIX . OnHamMmuyeckue : Ucnonb3oBaHue IP-
' yCTPOMCTB : NPOTOKONbI . appecauuu B NpoekTe
. MapwpyTusauum . cetun
BecnpoBoaHble L MapuwpyTusauus " Co3paHue kaHanoe . CosadaHue nporoTtuna
TEXHOJNIOru 1 " KOPMOpaTUBHOM CeTU . CeTu AN KOMMieKca
: WAN : 3aaHuUN
OCHOBbI * CepBuchbi UHTepHeT- | PUnbTpaums Tpaduka : UcnbiTaHua Ha
6e3onacHocTu 1 nposanaepoB * cucnonb3oBaHunem ° nportorune cetn WAN
: CMUCKOB KOHTpoOnsi
AocTtyna




Kypc CCNA Exploration BkntoyaeT cneayowime pasgensi:

«OCHOBbI ceTeBbIX
TexXHONnormn»

«lMpoTokonobl
MapLIpyTU3aLuum n
KoHLUenuum»

«KommyTauumsa
JNIoKanbHbIX CeTEU n

6ecnpoBogHbLIe
TeXHONIoOrnn»

«TexHonorum
rnodanbHbIX ceTeun
(WAN)»

OcHoenbl Ethernet Mapwpymu3sauyus u llpoekmupoeaHue Crnyx6bl
mexHoJsioa2uu KoMMymauusi JIoKanbHbIX cemeu KOHeepaupoeaHHbIX
nakemos (LAN) cemeu
Modens OSI Cmamudyeckas BupmyasnbHbie . lfpomokon Frame Relay
Mapuwpymus3ayus JNoKanbHble cemu
(VLAN)
IP u Ethernet HAuHamuyeckas flpomokonski VTP u llpomokon PPP
adpecauusi Mapuwpymu3auyus STP
OnepayuoHHasi flpomokonbi B3aumodelicmeue be3onacHocmb
cucmema I0S . Mapwpymu3auyuu RIP, eupmyasibHbIX KopriopamueHbIX
EIGRP u OSPF . JIoKasnibHbIX cemel cemeu
Cemeesnble YcmpaHeHue KoHdpuzaypupoeaHue NAT, PAT u DHCP
ycmpoucmea u ux HeucrnipasHocmelu 6ecnpoeoOdHbIX Jocmyn k access-
KOHguz2ypupoeaHue cemesbIx nucmam

ycmpotucme




NMporpamma CereBon Akagemum Cisco, oCHoBaHHas
Ha CMelaHHOU Moaenun obyueHun, obbeanHsier
BbICOKOKaueCcTBeHHOe TpaaAuLuMOHHOe 0bpa3oBaHue,
OCHOBAaHHOE Ha HenocpeaCTBEHHOM KOHTaKTe

npenoaaBaTena Co CTyAeHTaMy,
C
MYJIbTUMEAWAHbIMU Y4e6HbIMM KypCaMu U CpeACTBaMM
TeCTUpoBaHUA Ha 6a3e MHTepHeT-TeXHOJIOMMM.
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Cisco | Networking Academy*®
ompletion Mind Wide Open

(@)
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7
®
O

CCNA Exploration: Routing Protocols and Concepts

During the Cisco® Networking Academy course, administered by the undersigned instructor, the student was able
to proficiently:

= Describe the purpose, nature and operations of a router and Describe classful and classless routing behaviors in routed

routing tables networks

= Describe, configure and certify router interfaces * Design and implement a classless IP addressing scheme for a

= Explain the purpose and procedure for configuring static routes given network

* |dentify the characteristics of distance vector routing protocols * Demenstrate comprehensive RIPv1 configuration skills

= Describe the network discovery process of distance vector routing = Describe the main features and operations of the Enhanced Interior
pratocols using Routing Informatien Protocol (RIP) Gateway Routing Protocol (EIGRP)

* Describe the functions, characteristics, and operations of the * Describe the hasic features and concepts of link-state routing
RIPv1 protocol protocols

Describe the purpose, nature and operations of the Open Shortest
Path First (OSPF) protocol

Compare and contrast classful and classless IP addressing

Olga Ruzavina
Student

Cisco Systems
Academy Name

San Jose June S, 2008
Locaton Date

Ovsyannikcv, Semyon
Instructor Instrucior SIQTEZJ'E




atlia]n,

170 West Tasman Drive
San Jose, CA 085134-1706

Direct: 408 526 4000
FAX: 408 526 4100
wWww.cisco.com

June 17, 2009

Dear Raisa Kozlova

Congratulations on completing the IT Essentials: PC Hardware and Software course as part of
the Cisco Networking Academy. This hands-on, lab-oriented course has prepared you for exciting
career opportunities in the technology industry.

By completing this course you have eamed a Certificate of Completion for IT Essentials: PC
Hardware and Software, and acquired competencies that include the following:

Installation and navigation of an operating system

Upgadeonepheeoamisofam printer, or scanner based on customer

mmmmmmmmmm
customers.

Technological literacy is more important today than ever before, and Cisco is proud to provide
you with the knowiedge and skills necessary to build and maintain computers.

Please accept my best wishes for your continued success.

i
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KoMMYyHUKaLNA



Y10 ecTb KOMMYHMKaLMN?

PaznuyHblie npeanonoxeHus, 3aBucslwme ot Toro, cobnpaemcs nm Mol
obwatbcs Yyepes Chat B UHTEpPHETE, UNK y4acTBOBaTh B pabo4ymx onpocax.

MNepen Hayanom obLLUeHNs Mbl YyCTaHaBNMBaeM nNpaBuna unu cornatleHus,
KOTOpble YNpaBnsaoT Pa3roBOPOM.

AT npaBuna nnu NPOTOKOMbI UCNOMb3YKTCA ANs TOro, YTOObl rAapaHTUPOBAaTh
[OCTaBKY COOOLLIEHNI U UX UHTEepnpeTaLmIo.

lNMpoTokon — 370 cornalleHne unm npaBuna, KOTopbie YyNpaensaT CnocodoMm
KOMMYHUKaLMW.

Cpeau NpoTOKONOB, KOTOPbIE YNPABMAKT 00LLIEHNEM MEXAY NoObMMU,
ABNAKOTCA:

oeHTndomkauma otnpasuTensa 1 nonyvarens

CornacoBaHue Mmetoga KOMMYHUKaumn (NMMUoM-K-nuuy, TeriedoH, NMCbMO,
doTorpacus)

ObLwKnM aA3bIK U rpaMmmMaTuKa

CKOpoOCTb 1 BpeMSI 4OCTaBKuU

[loaTBepxaeHne nnn TpedboBaHUs K NOATBEPXKOAEHUIO
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[1poToKon

® I'Iepe,u, Ha4Yarnom obLleHUd Mbl yCTaHaBJInBaeM MnpaBusia Ui cornatleHnd,
KOTOPbIE YNPaBIIAKT Ppa3roBOpoOM.

e 3TV NpaBuna N NPOTOKOMNbI UCMOMb3YIOTCA ASA TOro, YTOObl rapaHTUPOBAaTh
[10CTaBKY COOOLLIEHU U NX UHTEPNPETaLNIO.

® I'Ip0T0|(on — 9TO COrnaweHne niin rnpasuiia, KoTopble yrnpasridOT cnocobom
KOMMYHUKaLUUW.
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KayecTBO
KOMMYHUKaL NN

Mister Rogers /

4807 Fitth Avenue
Pittsburgh, PA 15213

Your friends at WGBH
125 Western Avenue
Boston, MA& 02134

e [lpumepsbl
NoeHTndonumpoBaHHbIM OTrpaBuTerb
oeHTndnumpoBaHHbIv nosny4vaTernb
[Mony4eHne nnm TpeboBaHne NnoaTBePKAEHNS
dopmaTt unu CTpykTypa nHgopmawmn
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KayecTBO KOMMYHUKaL W

1 BHelHne dakTopbl:

BHellHWe dakTopbl, BNUSOLLINE HA KAYECTBO KOMMYHUKAaLINNA,
CBA3aHbl CO CNOXXHOCTbIO CETU U KONMUYECTBOM CETEBbIX
YCTPOWCTB, Yepe3 KOTOPble NPOXOAAT COOOLLEHUS, a TakkKe C
BbIOOPOM MapLUPYTOB B NPOLIECCE Nepeaadn gaHHbIX OT
NCTOYHMKA 00 NpueMHmnka coobLeHus. K BHeLHMM dhakTopom
MO>KHO OTHECTU:

KauecTBo MapLupyTa mexay oTnpaBUTENEM 1 nonyvarenem
coobLleHus.

KonnyectBo nsmeHeHnn chopmarta nepegaBaemoro coobuieHms
KonuyectBo nepeagpecaumn coobLieHuns

Konu4yecTtBo apyrmux coobuieHnun, nepegaBaemMbix 0OHOBPEMEHHO
C TEKYLLMM COOBLLIEHNEM.

Bpems, B Te4eHne KOToporo nepeaaercs coobLleHue ot
OTNpaBuUTENs 40 nony4vaTtens coobLLeHNs.
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KayecTBO KOMMYHUKaLWUA

Sent From:

It is more difficult to deliver a large bulky package, quickly and without damage, than it is to deliver a
number of smaller, less complex packages.

BHyTpeHHuUe (pakTopbl, Kak NpaBurio, CBA3aHbl C XapakTepom
coobLleHus.

Pa3mep coolLeHus
CnoXHocTb coobLeHns
Ba)kHoCTb coolLieHus
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KOMMyHI/IKaLI,I/IVI N KOMIbHOTEPHbIE CETH

KoMnblOTEPHBIE CETU MOTYT UMETb Pa3sHbiA MacLLTad 1 pasnuyHble
byHKLMOHanNbHbIE BO3MOXHOCTM. Ho Bce ceTu BKMOYaloT YeThIpe

6a30BbIE€ ANEMEHTHI:

e [lpaBuna unu cornawueHust, YToobl yNpaeBnsaTb OTNPABKOW
coobuleHun, BbIbOpoM MapLupyTa, NpUeMOM U MHTEPrpeTaLMEN
COODLLEHU.

e CoobuieHns nnun 6ok nHpopmaumn, KOTopble HarnpasBnsTCsA OT
OLHOTO YCTPOUCTBA K ApPYyromy.

e (CpeacrBamn coenHEHUS 3TUX YCTPOUCTB — TO ECTb (PU3NYECKOU
cpenon, obecreymBatoLLen nepenady CoobLLEHUN MeXY
yCTpOUCTBaMM.

e YCTpPOMCTBa, NepegaroLlne coodLeHns Apyrum yCTpOMCTBaM.
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CeTb Kak eanHas nnatdopma



UTto Takoe ?

CeTb — 310 06beAnHEHUE paboumnx
CTaHUMN, NepndoepunHbIX YCTPOUCTB,
TepMUHaNoB 1 gpyrnx yCTponCTB.

Whatis.com: “B KOHTeKcTe
MHJOOPMaLMOHHBIX TEXHOSTOMNN
CceTeBble TEXHOMNOIMM — 3TO
KOHCTPYMPOBaHUE, MPOEKTUPOBAHUE U
NCNONb30BaHME CETEN, BKIOYas
domsnyeckme KOMMNOHEHTHI (Kabenu,
KOHLEHTpAaTopbl, MOCTHI,
KOMMYTaTOpbl, MapLUpyTU3aTopbl U T.
n.), - 970 BbIGOP U NPUMEHEHMNE
TENEKOMMYHUKaLMOHHbIX NPOTOKONOB
N nporpaMmmHoro obecneyeHus ang
ynpaBrieHNsA CETAMU U YCTaHOBNEHUE
ornepaumoHHbIX MOSINTUK K Npoueayp,
Kacatowmxca pabotbl ceTen.”
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: _;CeTeBble yCTp0VICTBa

Common Data Network Symbols

2
=
.

Desktop
Computer

Laptop

Server

IP Phone

LAN Media

Wireless Media

|

el
g
(>3
=

CD

LAN Switch

Firewall

Router

Wireless Router it

Cloud

WAN Media

139



CeteBad cpefa

CeTeBble NOAKMIOYEHMUS

KabenbHble ceTu

- becnpoBogHLie ceTu

BecnpoBoaHble ceTw,
' noAKnKYeHHbIe K

Ka6ean|;|M ceTaM | | | | 140




CeTteBble NPUIOXEHNA 1 NMPOTOKOJ1bI

Service Protocol ("Rule™)

World Wide Web (WWW/) HTTP
(Hypertext Transport Protocol)

E-mail SMTP
{Simple Mail Transport Protocol)
POP
(Post Office Protocol)
Instant Message (Jabber; AlM) XMPP
(Extensible Messaging and Presence Protocol)

OSCAR
{Open System for Communication in Realtime)

IP Telephony SIP
(Session Initiation Protocol)

e HekoTopble apyrue npunoXeHus:
DNS, DHCP, HTTP, SMTP, FTP
e [lpyrne npoTOKOIbI:
Ctek npotokonoB TCP/IP
Ethernet
[TpoTOKOSMbI MapLIPyTU3aLNK
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| will be arriving on Tuesday. .
Please meet me at the airport.
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| will be arriving on Tuesday. :
Please meet me at the airport. 01110101
00000111
- 01010100
10010101

AD AR 0y

1o yapmenpagn.me a2 417717773 0 T,

Instant Messages are converted to binary
bits before they are transmitted on the
medium.

Click to see the steps.
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| will be arriving on Tuesday.
Please meet me at the airport.

AD - AA RS o B

Iogh vamrmenpaon.megp 7717773 0 T

The network interface card inside the PC generates electrical signals to ref
the bits and places the bits on the medium. The bits arrive at the first netwc
device.
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| will be arriving on Tuesday.
Please meet me at the airport.

AD>aX ArY of g

1o yapmenpasnme a2 771777 T,

. 4

A router plays a key role as it both joins networks together and
ensures that communication is directed towards its destination.

°\\r

The bits are passed from device to device in the local area. As bits
leave the local area, they usually pass through a router.

) O @ @
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| will be arriving on Tuesday.
Please meet me at the airport.

AD -~ AA R ST &0

1o yopmenpasn.me g 417717773 0 T

From this perspective, the many interconnected devices

worldwide are often represented by a cloud.
N

Data
Networks

The bits are transmitted to the devices that connect the
local networks. There can be dozens, even hundreds of
devices handling the bits as they are routed to their
destination.

O @
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| will be arriving on Tuesday.
Please meet me at the airport.

AD - AaA RS o0

Iog yaprmenpaon.me s 17717772 0 TTOT

e

Click to see the steps.

Data
Networks

As the bits get close to their destination,
they once again get passed through local
devices.
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Sending an Instant Message - _ -

E 4L & 3|9 @
See P ML uew PUITREE S
(B e—e— ' ]
Sz Ay Gy FiS | will be arriving on Tuesday.
2 4L 4 3 v @ Please meet me at the airport.
T sand are v .
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| will be arriving on Tuesday.

Please meet me at the airport. AD Al RSN JW

10 yoursrs e oo™ i 1" 0TI THT AN,

ADAANMRTIY JB oy

ot Data

L Rl T R L TR a Bl N

The destination device reads the bits and
converts them back to the human readable
message.

148



KOHBEPreHTHLIE CEeTH

Message t
Computer / Rule
Medium Networks Agreement
Standard

Devices
__ Message t
_/ Telephone X / 5
S — ule
Medium -ﬂNetworks', Agreement

Standard

essage E
) Rule
Agreement
Standard

Devices

Broadcast

_ Networks
Medium ™

Devices

KOHBepI'eHTHbIe LI,VI(prBbIe CceTun npenocCcTaBnArOT MHOXeCTBO Cﬂy)K6 B paMKax OQHOMW CeTMU.

Devices

Medium

/ '-Medium

Devices
Medium

Devices

Rule
Agreement
Standard

Message

"Convergedee%s_a‘(ge
Network j ="

\Message

One Network
Multiple Devices

e TpaguuMoHHbIe CeTU — TenedOoHHbIe, Paano, TENEeBU3NOHHbIE U
KOMMbIOTEPHbIE LIMGPOBbLIE CETU — XapaKTEPU3YIOTCA CaAMOCTOATENbHbIM
HabopOM YeTbIPEX OCHOBHbIX CETEBbIX SITEMEHTOB.

e PasBuTMe TexHonornm No3BosnAT HaM KOHCONUAMPOBaTh 3TH
pasnuyaloLLMeCs CeTU Ha OCHOBE OaHOWN NnaTgopMbl, KOTOpast Ha3blBaeTcs

KOHBEPreHTHOMN CETbIO.
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KoHBepreHTHble ceTy

«YMHbIE» CETU 00BbEOMNHSAIOT MUP.

-

L

-

f i

«YMHbIE CETU» MNO3BONSAOT y - | ' BuneokoHpepeHLmmn ¢
A & NCMONb30BaHNEM

t

MOGUNbHBLIM YCTPOWUCTBaM nosyyaTb
HOBOCTW, NOYTY U COOBLLEHUS.

Mo6unbHble TenedoHb! COLI,MaJ'Ibele CeTn BCHOAY.
MOAKIOYaoTCA K rnobanbHbIM .
CeTsIM, YTOObl COBMECTHO
1CNonb30BaTh rONoCoBbIE,
TEKCTOBbIE U rpacduyeckme
coobLeHus.

o,

>
>

.-

.

.,

?‘, MOGUbHbBIX YCTPOWCTB.
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Apxutektypa NNHTepHeT



ApXUTEKTYpa CeTH

(nternet ’
?'<j —nig
= o

S

; / - § - r-? > (Redundant connections allow for

b slternative paths if a device ora
- - link fails. The user experience is
unaffected.

Additionsal users and whole
networks can be connected to the

performance for existing users. /

Internet without degrading

OTkasoycTton4ymBbie ceTU
— 3TN CETU, KoTopble
orpaHM4nBatloT BIIMAHUE
cboeB B pabote
NPOrpamMmMHOro u
TEXHUYECKOrO
obecneveHnsa Ha
JOYHKUNOHUPOBaAHNE CeTU
N KOTOpble obecnevYnBatoT
ObICTPOE BOCCTAHOBMNEHNE
CEeTU B cny4ae
oBHapyXeHns1 Kaknx-nmbo
OTKa30B.

MacwTtabupyembie cetu
MOryT ObICTPO
pPacCLMPATLCA U
aganTunpoBaTbCs K
TpeboBaHUSAM HOBbIX
nonb3oBaTesien n
NPUNOXEHUN, HE MOHMXagd
YpOBEHb 06CNYyXNBaHNSA
CYLLIECTBYOLLMX
nonb3oBaTesien.



KavectBO 06cnyxumsaHmna (QoS),
yrnpasnseMoe MapLLpyTU3aTopoMm,
rapaHTUpyeT, YTO Ha3HaYeHHble

7~ -2’
NPUOPUTETHLI COrNacytTCA C TUMOM < Internet
KOMMYHMKaLUN N ee BaXXHOCTbIO AJS15 R '
opraHusauum \

KayecTBoO
cepBuca
Web-cTpaHnuam o6b14HO
Ha3Ha4yarT HU3KUIN
[TOTOKOBbLIM YCTPOMCTBaAM npuopuTeT
HeobxoanmMo npuceamBaTb -

BbICOKUIA NMPUOPUTET, YTOGbI
obecneynTb HenpepbIBHYHO
nepenady nHdopmaumm

[Mepenaya ronoca n «>KMBOro» BUAeo TpebyoT BLICOKOIO YPOBHS KayecTBa
HenpepbIBHOW AOCTaBKN COOBLLEHUN. TpaaUUNOHHBIM KOMMbIOTEPHbLIM
NpUNoXeHnam He TpebyeTcs Takon YypoBEHb KadecTBa nepeaayn
COOOLLEHU.
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- CeKkpeTHOCTb

<

- | Administrators can protect the Internet
| network with software and x ) B
hardware security and by Pe 4

preventing physical access to
network devices.

-

. Security measures protect the
network from unautherized
scoess.

e OxupanHud, kacawwmecsa obecrnevyeHunst B CETSIX CEKPETHOCTU B
npouecce obMmeHa KoHuaeHUManbHOM OenoBon MHpopmMmaumnen,

NpeBbLILAaT BO3MOXHOCTU, NpeariaraeMblie apxmTekTypamm
COBPEMEHHbIX CETEWN.
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Cetnc KOMMyTaLlMeVI KaHal10B U YCTaHOBJIEHNEM

coeauHeHus

&

[nsa nepegaymn coobLleHus
BO3MOXXHbl HECKOJTbKO MyTEMN,
OQHaKo nocne ycTaHOBMNEHUSs

COeaMHEHMUs UCNOoNb3yeTcs

TONbKO OAMH NYyTb.

KaHanbl ocTaloTca akTUBHbLIMW, ECNU aXe HUKTO He
pasroBapuBaeT

Telephone Telephone
S Suatch L Syitch

=lephone
Ssuitchd M

TenedoHHaga ceTb

TenedoHHbIE CETU — 3TO CETU C KOMMYTaLMEN KaHanoB

lMocne ycTtaHOBNEHUS

W coeanHeHuns cosnaercs

OOWH NYTb, COCTOALMN N3
BblENEHHbIX KaHamnoB.
OTM KaHarnbl COXpaHSATCA
B TEYEeHMe BCEero ceaHca.

Teﬂe(*)OHHble KOMMaHu1 nmetoT 6onbLLoe KONMYeCcTBO KaHanoB, HO OHO KOHEYHO. B Yacbkl NMKoBbIX Harpy3okK MHorue
BbI3OBbl OTKITOHAKOTCA.

[ peasaputesibHada yCTaHOBKa COeEAUHEHUA

CoegunHeHne BpeMeHHoe

B cny4yae HencrnpaBHOCTUN KaHalla coeanHEHUE NnpepbiBaeTCA

OrpaHI/ILIeHHOG KOIMM4eCTBO KaHal10B

CeTn gaHHoro Tuna, T.e. CETU C yCTaHOBJ1IEHNEM COEANHEHUA, MOTYT rapaHTUpoBaTb
Ka4yeCTBO U yCTOVIqMBOCTb coobLLeHnH, MOCKOJ1bKY B MECTax KOMMYTalUnn Ha BpeMA

CBA3N CO30al0TCA BblAENIEHHbIE KaHallbl.

»0



CeTn c KommyTaLuen naketoB 6e3 yCTaHOBIEHUS
coeavHeHus (connectionless)

KommyTaums nakeToB B LMEPOBbLIX (KOMMNbIOTEPHbIX) CETAX

ﬁg\r

B TeueHne oguHo4HOro ceaHca
CBSA3M MHAMBUAOYalbHbIE NAKETbI \
MOTyT NepeaBaTbCst K ‘

nonyyaTento No NPOM3BOSIbHbIM |
nyTaMm. :
|

-y ~

[laHHble pa3buBatoTcs Ha
nakeTbl, KOTOpble

Internet

aapecyrTca 1 Source

Destination
address

Sequence
number

HYMepyIOTCS. kil

Bo Bpemsi IMKOBbIX HArpy30kK NakeTbl MOryT 3aepPXXMBaTbCH, HO He
TEePSATHLCS.

OTtcyTcTBYET hUKCUpPOBAHHOE
coeiHeHVEe MexXay UCTOYHUKOM U
nony4varenem. NakeTbl
HaNpaBenaATCA N0 Hauny4wemy B
TEeKYLLUMN MOMEHT BPEMEHU NyTH.

Ha y3ne-nonyvartene naketbl
rpynnupytoTCsa B UCXOOHOE
coo0LLeHne ¢ NOMOLLbO
HOMepa NocneaoBaTeNbHOCTMU.

OaunHoYHOEe coobLeHne pa3buBaeTca Ha HECKONbLKO BoKOB (MakeToB).

B naketax cogepxutcsa agpecHasi MHopmauums, Kotopasa naeHtuuuupyet
NCTOYHWK M nony4yaTenst coobLleHus.

[MakeTbl NOChLINATCA OT MCTOMHMKA 40 nonyyaTtens No pasfnyHbiM NyTAM.
[MonyyaTenb rpynnupyeT NakeTbl B UCX04HOE COObLLEHNE C y4ETOM HOMEpPa
nocnenoBaTenbHOCTU, NPUCBaAUMOro Kaxxgomy nakety (connectionless).
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KoMmmymauus KaHasios (npeasapurtensHoe coeamHeHne) NPOTUB
Kommymauuu rnakemos (6es npeasapntensHoro coeamHeHus )

TenedoHHbIe CETN — 3TO CETU C KOMMYyTauMen KaHanos

— Once acallis
< Telephons {  established, all
Many paths are s‘—"“'h‘ " communication takes
possible, but only = _place on this path, or
one path is selected circuit. A circuitis
per call. dedicated to this call for
the duration of the call.

e i

The circuit stays active, véj

even if no one is speaking.

Telephone Network

There are many, many circuits, but a finite number. During peak periods, some calls may be denied.

KommyTauuna kaHanos
e BbigeneHHble kaHanbl

e [apaHTMpOBaHHbLIN YPOBEHDL
cepsuca (NponycKHom
crnocobHocTun - bandwidth)

e HeadpdekTnBHOE MCNonNb3oBaHUE
KaHaroB

e OaWH NyTb OT UCTOYHMKA K
nonydaTento, He NpeaycMoTpeHa
M30bITOYHOCTb KaHaroB B criy4ae
HEeMUCNpaBHOCTU NYTU

KoMMmyTaums nakeToB B LMPPOBLIX (KOMMbIOTEPHBIX) CETSX

No fixed path is
_  established. Packets
" are routed according to
the best path available

Many paths may be

used for a single 3
communication as = atthe time.
individual packets ﬂ'

are routedto a . ; A

destination. i
Prior to transmission, L
each communication is At the destination,
hroken into packets Source Destination |Sequence packets may he
which are addressed address address number reassembled into order
and numbered. according to their
sequence number.

During peak periods, communication may be delayed, but not denied.

KommyTauumsa naketoB

CoBMeCTHOE MCnonb30oBaHWE KaHanoB
HECKOJIbKUMUN UCTOYHUKaMWH

CoobLeHus aenaTca Ha nakeTbl

bonee adodeKkTUBHOE NCMOMb30BaHUE
KaHanoB

N30bITOYHOCTb KaHamnos,
NO3BONAOLLASA NCMNONb30BaHUE
PasfiNYHbIX NyTEN

-



ApXUTEKTYpa MacLiTabupyembliX CETEN
(Scalable Network Architecture)

Tk

\ local local
local local \ 18P L ISP /

" 8 ier- /
local [ Tier21sP 'Pr
ISP/

=\ o \ N

Tier-11SP ) Tier-11SP | Tier-21SP ]

Tier-1 ISP

local

\ ISP )7 . -
e Tier2iSP @ ¢ Tier-21SP *! local

A ISP

e [lpoBangep Tier-1: [NpenoctaBndaeT cnyx6bl HALUMOHASbHbLIX U

MeXxayHapoaHblx KommyHukauum (Verizon, Sprint, AT&T, NTT, kabenbHble

CUCTEMbBI U Op.)

e [lpoBangep Tier-2: [NpenocTtaBndaeT cnyXbbl pernoHanbHbIX KOMMYHUKaLWN,

nnaTHble YCnyrn nogknoyeHua K Teir-1.

e [lpoBangep Tier-3: lNpenocTtaBndaeT cny>Xbbl KOHEYHBLIM MOSIb30BATENSIM,

NOOKMNIOYEHHbIM K npoBangepam Tier-2.

158



KayecTBo obcnyxmusaHus Navormerh Tpadons:

MakeTHbIM Tpaduk:
eE-mail
e ApX1BUPOBaHME OAHHbLIX
e[leyatb pannos

MexaHu3m ynpaBneHusi, KOTopbli Ha3Ha4YaeT pasHble NPUOPUTETDI
pasnnyHbIM NOJb30BaTENAM UMK NOTOKaM AaHHbIX, U
rapaHTUpyeT onpeaeneHHy CKOPOCTb Nnepeaayun NoToKoB AaHHbIX

pPas3fmM4HbIM NMPUITOXEHUAM. =
o|P-TenedoHus eBuaeo no sanpocy
eBuaeokoHdepeHLmns Tpacumk TpaH3akuui: eOuUnbMbI

eO6paboTka 3akas3oB & OUNNUHK

eKoHTponb 3anacos &
dopmupoBaHMe OTHETOB

ebyxrantepckue onepaunn &
OtyeThl

MakeTHbIM Tpaduk:
eE-mail
e ApX1BUPOBaHME OAHHbLIX
e[leyatb pannos

Web-KOHTeHT:
e[lpocmoTp web-cTpaHuL
el/IHTepHeT-MarasvH

KOHBepI'eHLI,VISI TUNOB AaHHbIX
| ¢

2 —1 e G
| lllllﬁ]l»l! _,?3,'0 G' ,0,,‘.,_,,_ |
T

') "njol_'l,ll‘.‘w
( o/ 11 GG
| C ‘l'l 100

Cghaed U 11 1E 1S

Bl Cu ks,

CeTb

Tpacumk HeogHOpPOAHLIN
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KayecTtBO 0b6CnyXmMBaHuUs

MUcnonb3oBaHue oqepep,eﬁ AnA Ha3Ha4YeHUd NpnopmntTeToB KOMMYHUKaUUAM

IP-tenedoHusn

Bce KOMMyHMKaLun MmeroT AoCTyn
K CeTU, HO BbICOKONMPUOPUTETHLbIE
KOMMYHMKaLn UMeroT

HaMboONbLUNM NPOLEHT NAKeToB, o
nepeaaBaeMbIX B CeTb

V 2

s to

High Priority Queue
, ‘ Medium Priority Queue . —
i P D | i I < I
dPUHaHCOBbIE Low Priority Queve KaHan cBf3u c ceTbio

onepauum

; I L o vewvvwn —

Web-cTpaHuubl

Web Fage
Ouepenum, coznaBaemMblie HaA OCHOBE TUNOB AaHHbIX, MO3BOJIAIOT FONOCOBbLIM AaHHbLIM UMETb bornee
BbICOKMW NPUOPUTET NO CPpaBHEHUIO C PUHAHCOBbLIMU OonepaLusiMU, KOTOpble NUMeroT 6oree BbICOKUN
npuoputeT Haa web-cTtpaHuuamn. 1

has priority over web data. 160



KayecTtBO 06CnyxnsaHns

Cy L1eCTBO Communication Type Without QoS With QoS
Kal_l e CT Ba Streaming video or audio

obCny>XnBaHus m m

Choppy picture starts and stops. Clear, continuous
service.
Vital Transactions Time : Price Time : Price
02:14:05 $§51.54 02:14:04 $§1.52
Just one second earlier... The price may be better.

Downloading web pages (often lower

priority) - ‘ ‘
L0 4 N
> il > -l
Web pages arrive a bit later... But the end result is
identical.

e be3 npaBunbHO peann3oBaHHbIX MeXaHU3MoB QoS
NakeTbl MOryT ObITb OTKITOHEHbI DE3 yYeTa XapaKTEPUCTUKM
NPUIOXEHNS NN €ro NPUopuUTETa.

161



be3onacHOCTb CeTu

Message

=—  ( Network _‘AL

Medium *

—

M : ’3
Devices

e be3onacHocTb, 00ycrioBrieHHas ceTeBon MHDPACTPYKTYpoOM,
BKITHOYaEeT pm3nyeckme cpencrtaa 3allunTbl YCTPOUCTB,
obecneynBatoLLMX NOAKMOYEHNE K CETU U NMpeaoTBpaLLaroLLmnX
HeaBTOPWU30BaHHbIW OOCTY..

e bBe3onacHOCTb KOHTEHTa OTChINIAEeT K 3alLUuTe nHopmaumu,
cofepXallencs B naketax, nepegaBaemMbix No CeTH, 1 3alimuTe

NHopMaLNmN, XpaHALLENCA Ha NOOKITIOYEHHbIX K CETU YCTPOUCTBaM.
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Services ar
Increase in demand

TeHaeHLU o /7 N

The network is at the
center of our lives

Increase in senices

Sewicesar\
used

Increase in reliance

MpucyTcTBrEe MOBUNbHBIX NONb30BaTeNen B CceTsx byaet
NOCTOSIHHO BO3pacTaTb, OHU ByayT NONb30BaTLCS
pasHoOOOpa3HbIMN YCTPONCTBAMMU.

e Tpw OCHOBHblE TEHAEHLMN ONpeaensanT dyayLinm obpas CrioXKHbIX
NH(POPMAaLIMOHHbLIX CETEN .

YBenuunearwLleecs Konm4ectBo ModUIbHbIX NONbL30oBaTenemn

[losBrneHne ceTeBbIX YCTPOUCTB C HOBbIMU OYHKUMOHANbHBIMU
BO3MOXHOCTAMU

PacLunpeHue crnekTpa cepBmcoB
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KapbepHble
BO3MO>XHOCTW

Lnpoknin cnektp npodeccuin byaet TpeboBatb NPUMEHEHUSA CETEBbLIX
HaBbIKOB U1 3HAHUN.

e KapbepHble BO3MOXHOCTU B 0611acT MHPOPMALIMOHHLIX N CETEBbIX
TEXHOJSIOTUM NOCTOAHHO pacLunpdatoTcs. B ocHOBe KapbepHOro pocra

J1eEXuT oBliageHne HoBbiMn 3HaHUAMU MO Mepe Pa3BUTUA U
YCJTOKHEHUA CETEBLIX TEXHOSIOTNMN.
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KapbepHble
BO3MO>XHOCTW

Lnpoknin cnektp npodeccuin byaet TpeboBatb NPUMEHEHUSA CETEBbLIX
HaBbIKOB U1 3HAHUN.

e KapbepHble BO3MOXHOCTU B 0611acT MHPOPMALIMOHHLIX N CETEBbIX
TEXHOJSIOTUM NOCTOAHHO pacLunpdatoTcs. B ocHOBe KapbepHOro pocra

J1eEXuT oBliageHne HoBbiMn 3HaHUAMU MO Mepe Pa3BUTUA U
YCJTOKHEHUA CETEBLIX TEXHOSIOTNMN.
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Kak ctatb cneunanucTtom B
obfacTn ceTeBbIX TEXHOMNMOrMn?



