Cetun

12 mapTta 2026 r.

Cetn 12 maprta 2026 r. 1/47



HocTtyn kK uHdpopmaymu

Knunent

Puc.: CeTb n3 gByx KAMEHTOB 1M OAHOrO Cepeepa
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HocTtyn kK uHdpopmaymu
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Puc.: Mogenb KnneHT-cepBep BKJIOHAET 3anpoChl U OTBETI
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Mogenb goctyna K uHcopmMaunm - OAHOPaHroBas nau

nupuHoreas (peer-to-peer)

Puc.: B ogHOpaHroBoii ceTn OTCYTCTBYeT AeNleHNe Ha KJMEHTbI 1 CEpBepbI

Cetn 12 maprta 2026 r. 4 /47



ObueHne

DeKTpoHHas noyTa.
MrHoOBeHHbI# 0bMeH coobLieHusaMN.
Mepepaya ayauo, sugeo (rutube, dzen).

Counanbhbie cetn (OgHoknacHukn).

CoBmMecTHOE co3paHne KoHTeHTa. Hanpumep, BUKU-TexHooruu.
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3ﬂeKTpOHHa$I KOMMEpPL A

@ [Mokynku ToBapos 4epe3 untepHet (Ozon, wildberries).

o VI'IPaBJ'IeHVle 63HKOBCKV|MV| CHETaMM, OCYLLECTBNIEHNE AEHEXHbIX
nepeeogoe (sberbank.ru).

@ llHBecTuuMU CPeACTB Yepe3 MHTEPHET.
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Passneydenus

o CmoTpeTb Tenenepegaqu, CaylaTh WHTEPHET-PAAUOCTAHLNAN.

o CeTeBble urpbl
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CeTy WNPOKONONOCHOIO AOCTYNa

Bo mMHOrux 4actsix Mupa WHUPOKONOAOCHbIN JOCTYN B AOMa
obecneunsaerca no meaHbiM Kabensim (Hanpumep, TenedOHHbIM TUHUAM),
KoakcnanbHblli kabenb (Hanpumep, kabenb) MAM ONTUHECKOE BONOKHO.
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BecnpoBogHble ceTn

o CoToBble ceTn TenedOHHbIX KOMMaHWIA.

o BecnpoeogHbie Toukn goctyna, pabotatowme no crtangapty 802.11.
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Cetn pgoctasku konTeHTa. CDN

MHorue nHTepHET-CEPBNCHI B HACTOALLIEE BPEMs NPeAOCTaBAAOTCA 13
«obnaka» unu cetu ueHTpos obpaboTku famHbix (data-center network).
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Cetn pgoctasku konTeHTa. CDN

Hata-uentpbl. CDN — 310 Bonbluas ceTb cepsepos, reorpaduyecku
pacnpeaeneHHbix Takum obpa3om, 4TODbI KOHTEHT Pa3MELLANCA KaK MOXHO
6inXKe K N0Ab30BaTENAM, KOTOPbIE €ro 3anpaluuBatoT.
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Cetn pgoctasku konTeHTa. CDN

KOHTEHT, K KOTOPOMY MONL30BATENN XOTAT MOJYHUTH JOCTYN MOXET bbITb
penanumMpoBaH BO MHOrMx mectax B pamkax ogHoii CDN. Koraa
nosnb3oBaTenb 3anpawmnsaet KoHTeHT, CDN goskHa pewnTts, Kakyo
PEniNKy ClefyeT NpefoCTaBuTb STOMY MOJb30BATENIO.
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TpaH3uTHbIE CETHU.

Korga nocTaBLUnK KOHTEHTA 1 Ball WHTEPHET-NPOBaigep HE CBA3aHbI
HaNpsIMyto, OHM 4aCTO WCMOJNb3YIOT TPAH3NTHYIO CETb A5 Nepegayn
Tpacuka Mexgy HUMM.
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KopnopaTusHble ceTu.

o CoBMecTHOe NCNoNb30BaHUE PECYPCOB.
e VPN.
e VolP
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[lepcoHanbHbie ceTu

Puc.: KoHdurypauns nepcoHanbHoli cet Ha ocHoee bluetooth
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JlokanbHble ceTn

Touka
AocTyna

B npoBoaHyto ceTh

Noprol

KommyTatop
Ethernet

B octanbHyto

I{ YacTb cetn

Puc.: a) 802.11, b) Ethernet
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Puc.: Topoackas ceTb Ha OCHOBE KabenbHOro TenesnaeHuns
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[nobanbhble cetn (WAN)
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Puc.: WAN, coegunstowas tpu dpmnmana komnaHum
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VPN u rnobanshbie cetn (SD-WAN, software-defined wan)
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Pwuc.: WAN Ha ocHose VPN
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ObbeanHeHHble CETH

LLintosbl (gateway)
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ARPNET

KommyTaumonHas
CTaHuus =,

LlewtpanbHas /

ATC

() (6)

Puc.: a) cTpyktypa TenedoHHoii cetun, b) lMpeanoxenne bapana
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ARPNET

lpotokon
YocT— IMP

[oacets

IMP

Puc.: MepsonauansHas crpyktypa ARPANET
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ARPNET
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Puc.: Pazentne ARPANET. a) 1969, 6) 1970, 8) 1971, ) 1972
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ARPNET, TCP/IP

WNceneposatenn ns Bepknn nepenncanu npotokon TCP/IP, nobasue Hoebiii
nporpaMMHbIii nHTepdeiic nog HassaHueM «cokeTbl» ans BSD UNIX.
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ApxuTekTypa UHTEpHeTa

WnTepHet-nposaitgep (ISP)
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ApxutekTypa cetu 4g

E-UTRAN (Evolved UMTS Terrestrial Radio Access Network —
yCOBepLUeHCTBOBaHHbIN BecnposogHoli untepdeiic 3GPP (LTE)). 31o
NPOTOKON 3PMPHOI PaanNOCBA3M MEXTY MOBUAbHBIMU YCTPONCTBaMN
(nanpumep, coTobiMU TenecboHamu) n COTOBOI Ha30BoOl CTaHumel
(cellular base station), nasbisaemoii cerogHs eNodeB.
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ApxutekTypa cetu 4g

UMTS (Universal Mobile Telecommunications System — yHusepcanbHas
MO6I/IJ'IbHaF| TENEKOMMYHNKALNOHHAA CI/ICTeMa) —_— O(bl/ILl,I/IaJ'IbHOE Ha3BaHNe
COTOBOIi TeneoHHOI ceTu.

Cetn 12 maprta 2026 r. 28 / 47



ApxutekTypa cetu 4g

CotoBasi ba3oBasi CTaHLMS B COBOKYMHOCTU C €€ KOHTposiepom obpasyer
cetb paguopoctyna (radio access network), koTopas coctaBnsiet
becnpoBogHyO 4acTb MOBUbHON TenedoHHON ceTu. Y3en-KoHTposnep, oH
xe koHTposnep paguoceTn (Radio Network Controller, RNC), onpegensier
ncnosib3oBaHme nosocel HacTtoT. basosas cranuyus peannsyer
pagnonHTepdeiic.
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ApxutekTypa cetu 4g

OcTtanbHas yacTb MobrnbHOW TenedOHHOW CeTM OTBEYaeT 3a nepepady
Tpadpuka CETM pagmnomoCTyna u HasbiBaeTcst saapom cetu (core network).
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ApxutekTypa cetu 4g

B cetn 4G sippo nepeluno Ha KOMMYTaLMIO NAaKeTOB 1 Tenepb Ha3blBAETCS
paseuTbiM nakeTHbiM sigpom (Evolved Packet Core, EPC).
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ApxutekTypa cetu 4g

CoBpemMeHHble MODMIIbHBIE CETU MOALEPXKINBAIOT CKOPOCTb B HECKOJILKO
MerabuT B cekyHay. [lna cpaBHEHUsI: Npyu rONOCOBOM 3BOHKE LaHHbLIE

nepepatoTcst co ckopocTtbto 64 KbuT/c, a npu ncnonbsosaHum oxaTus — B
3-4 pasza meHbLue.
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ApxutekTypa cetu 4g

Obcnyxnsatownii cetesoii wnto3 S-GW (Serving Network Gateway —
obcnyxusatowmii cetesoii wnw3) u P-GW (Packet Data Network Gateway
— CEeTeBON LWI03 NAaKETHOro obMeHa AaHHbIMN) AOCTaBASIOT NAKETHI
JaHHbIX Ha MObunbHble Tenedonbl (1 0BPaTHO) M NOAKAOHAKOTCS K
BHELUHUM NaKeTHbIM CeTsIM (HanpUMep, K UHTEPHETY)
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Mepepaya obcnyxunearus handover, handoff
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[NocTynneHne BXoAsILLErO BbI30BA

B siape kaxgoii mobunbhoii cetn nHaxogutca HSS (Home Subscriber Server
— cepBep abOHEHTCKMX JaHHbIX), KOTOPOMY U3- BECTHO MECTOMOIOXKEHNE
KaXJoro aboHeHTa, paBHO Kak n npoyas nHdopmayus us npocuns,
Heobxoanmas ans ayTeHTudbmkaumm n agTopm3auuu.
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BesonacHocTb

MobunbHbili TenedoH cTan COCTOSTb U3 KOPMyca U CHEMHOrO Ynna,

copepxallero naeHTndukaynonHyo nicdopmaumnto aboHeHTa n gaHHble €ro
YYeTHOI 3anucu.
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BesonacHocTb

SIM-kapta — cokpawerue ot Subscriber Identity Module (moaynb
naeHTudunkayum aborenta). Ins wnposanns nepeaBaembix LaHHbIX

NCNOMB3YIOTCA KpUnTOrpachnyeckume KN4, pacnofioXeHHbIE Ha
SIM-kapre.
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Kowm MYHUKALNA NMOKETOB

KommyTauun naketoe (packet switching) npoxogut 6e3 ycraHosneHus
COEAVHEHNS, MAPLUPYTN3aLMs BCEX NAKETOB NPON3BOAUTCA HE3ABUCMMO
APYT OT Apyra.
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BesonacHocTb

KommyHukauus kananos (circuit switching) npoxoanT c ycTaHoBneHuem
COeAMHeHUs, coeamHenne hbopMupyeT MapLpyT B TenedOHHOR cucTeme,
noagepXXKMBaeMbIii BNIOThL A0 3aBepLleHusi pasroeopa. Bce nponsHeceHHbie
C/I0Ba WU MaKeTbl CAEAYIOT MO OAHOMY MYTH.
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YactoThl

4G ncnonbayet nonockl yactoT Ao 20 MIy; 5G paspabotaH B pacyeTte Ha
nonockl HamHoro bonee BbiCOKux YacToT, go 6 [T,
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Wi-Fi. 802.11

BmecTo poporocrosiux auueH3supyemsbix 4actoT cuctemsl 802.11
paboTaloT Ha HENMLEH3NPYEMBIX NOJ0CAX HYacToT, Hanpumep ISM
(«Industrial, Scientific, and Medicaly — «npombiwneHnHble, Hay4HblE 1
MeANUNHCKUE> ), ycTaHaeausaembix MCI-R (Hanpumep, 902-928 My,
2,4-2,5Tu, 5,725-5,825 I'Tw)
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Touka K npoBoaHoii ceT
foctyna
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BesonacHocTb

802.11g (2003) bbinu nepeeepeHbl Ha cxemy mogyasunu curiana — OFDM
(Orthogonal Frequency Division Multiplexing — mynsTunnekcuposaxue ¢
OPTOroHaNbHLIM HaCTOTHBIM pa3aesieHnem kananos). pu aTom nogxone
LUIMPOKAs NOJ0Ca HacTOT AENUTCA Ha MHOXECTBO Y3KMX MOJOC, HepPes
KOTOPbIE MapasifiebHO OTNPABAAIOTCA PasanyHbIE ONTbI.
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BesonacHocTb

802.g ckopocTb po 54Mbut/c. 802.11ac moxeT paboraTh Ha ckopocTn 3,5
Fout/c. A 802.11ad cnocoben gocturate 7 [6ut/c.
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Ons pewenus atoii npobnemsl koHpnukTos B 802.11 ucnonssyerca CSMA
(Carrier Sense Multiple Access — MHOXECTBEHHbIA JOCTYN C KOHTPOJEM
HeCyLLeid ).
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MNpexne yem OTNpPaBAsSTL CUTHAM, KOMMbIOTEP OXKUIAET B TEHEHUE
KOPOTKOIO C/y4aliHOro MHTEpBaja BPEMEHN 1N OTKAAAbIBAET nepeaayy,
ecnn 0bHapY>XXUBAET, YTO KTO-TO Y>KE NMEPEAAET CUrHAJ.
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BesonacHocTb

Cxema wudpposanusi 3adpukcuposansl B ctavgapte 802.11i. VsnavansHo
o Hocun naseaHune WPA (Wi-Fi Protected Access — 3awyuiuenHbiii gocTtyn
k Wi-Fi), ceiiuac ncnonsayetcs sepcus WPA2 n ewe bonee xutpoymHble
npoTokonsl, Hanpumep 802.1X.
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