beCnpPOBOAHbLIE CETU




BeeAeHUMe

becnpoBoaHble ABC CyLLLECTBYIOT YK€ HE OAMH TOA, HO AO
MOCAEAHETO BPEMEHU AAT HUX He ObIAO Pa3pabOTAHO
OOLLLEMPU3HAHHbBIX CTOHAQPTOB; KPOME TOTO, 3TU CUCTEMbI C
MNPOMNYCKHOM CrNOCOBOHOCTbIO 1,5 MBUT/C BbIAU, MATKO TOBOPSA,
HEAOCTATOYHO CKOPOCTHbIMU. [TOBTOMY MX MCMNOAB3OBAAM
MNPEXAE BCETO AAI PELLUEHUA Y3KOCMNELUMAABHBLIX 30AQY, TAKMX,
KOK OPraHM3aumMa oOMeHa AQHHBIMKM C YCTPOUCTBAMM AAS
y4eTa TOBAPHbLIX 3AMACOB HA MPEAMNPUATUIX PO3HMYHOM
TOProBAM. bAAroAQpa MNOIBAEHUIO HOBOIo cTaHAdpTa |EEE
(802.11ad), a TakkKe CTAPAHMAMM YHACTHMKOB KOHCOPLIMYMO
npoussoamntenemt WECA HAO pbIHOK MOCTYMAOT HOBblE, BoOAee
AELLIEBbIE M3AEAMY, KOTOpbIE OTAMYAIOTCH BbICOKMM
ObICTPOAEMCTBMEM M DYHKLUMOHOABHOM COBMECTUMOCTbIO C
MPOAYKTOMM PA3AMYHBIX MOCTABLLUMKOB.



PAKTOPbI MCMOAB3IOBAHMUS

OeCnpPOBOAHbIX TEXHOAOTMM

- PAKTOP MODOUABHOCTU — BO3SMOXXHOCTb
MCMOAb3OBAHMA NEPEHOCHbIX YCTPOMCTB B CETH

- PAKTOP YAAAEHHOCTM — MOACOEAMHEHME K CETU
YAOAEHHbIX OOOHEHTOB

~ PAKTOP CPOYHOCTU — HEMEAAEHHOE MOAKAIOYEHME K
cet



NOCODbI NepeAq4M
AQHHbIX B OE€CMPOBOAHbIX

CETAX

- UMHPPAKpPACHOE M3AydeHume (infrared)

- PAAMONEPEAQHA B Y3KOM CMeKTpe
(0AHOYQCTOTHAS NepeAqya)(narrow-band
radio)

- POAMOMNEPEAQHA B PACCEIHHOM CNEKTPE
(spread spectrum)

- Aasep(laser)



MHOQOPOKpPACHOE

M3AYYEHUE

OTOT Crocob NO3BOAJET NEPEAABATb CUTHAADI
C OOAbLLOU CKOPOCTbIO, MOCKOAbKY
MHADPAKPACHbIN CBeT MMEET LLIMPOKMM
AMAMA30H  4ACTOT. MHOPAOKPACHbLIE  CeTU
CNOCOOHbI HOPMOABHO COYHKUMOHUPOBATL HA
ckopoctn 10 Mobut/c.

[TopTaTUBHLIN
KOMMbLHOTEP

[MepcoHarnkbHbIN
KOMMbIOTEP
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PaamonepeAa4a B Y3KOM CMeKTpeE

OAHOYACTOTHAO4 NepeAayq)

OTOT CnocoO HAMOMMHQOET BELLAHME
OObIKHOBEHHOU  PAAMOCTAHLMM. [TOAb3OBATEAU
HOCTPOMBAIOT MNEPEAATIMKM UM TMPUEMHUKM  HO
OMNPEAEAEHHYIO 4acToTy. [lpn 3TOM  MPIMOS
BUAMMOCTb HEODI3ATEABHAO, MAOLLOAb BELLAHMS
COCTAOBASET OKOAO 46500 m2. CUIHOA BbICOKOM
YOCTOTbl, KOTOPbIKM MUCMOAb3YETCH, HE TMNPOHMKAET
yepe3  METAAAMYECKME  UMAM  XKeAe30DETOHHbIE
NPEerpaAbl.

AOCTYyn K TAKOMY Crnocoby CBd3M
OCYLLLECTBAIETCA  4Yepe3  MOCTOABLLMKA  YCAVT,
COOTBETCTBYIOLLLETO  BCem  TpeboBaHusm  FCC
(Federal Communications Commission). CB4a3b
OTHOCUTEABHO MEAAEHHAS (OKOAO 4,8 MbuTt/C).



PaamonepeAaya B pocceﬂHHOM7

cnektpe (spread spectrum)

-~ [lon 3TOM  cCcnocobe CUIHOAbI MNEepPEeAdIoTCs B

HEKOTOPOM B TMOAOCE YACTOT, YTO [MO3BOAJET
1M30EeXATb npobAem CB43MU, MNPUCYLLLUX
OAHOYACTOTHOM nepeaaye. AOCTYrMHbIE YACTOTHI
PA3AEAEHbI HO KAHAAbI, MAW MHTEPBAABLI. AAQMTEPLI B
TeYeHme NPEAOMPEAEAEHHOTO NOOMEXYTKA
BPEMEHM HACTPOEHbI HO YCTOHOBAEHHbIM MHTEPBAA,
MNOCAE YEro NEPEKAIYAOTCH HA APYIOM MHTEPBAA

CkopocCtb nepeaadn B 250 Kout/c (KMAODUT B
CEKYHAY) OTHOCMUT AQHHbIM CNocod K pa3pasy
COMbIX MEAAEHHbIX. HO €CTb CeTH, MOCTPOEHHbIE HA
ero OCHOBE, KOTOpble MNEepPeAatoT AAHHbIE CO
CKOPOCTbIO A0 2 MOUT/C HO PACCTOAHME AO 3,2 KM
— HQA OTKPbITOM MNPOCTPAHCTBE M A0 120M— BHYTPMU
3AQHMS



AQ3ep

AQ3EepPHAd TEXHOAOIMA MOXOXA HA
MHAOPAOKPACHYIO TEM, YTO Tpebyer npsimon
BUAMMC MEXAY NEPEAATYMKOM U MPUEMHUKOM.
ECAM MO KAKMM-AMDO TMPUYMHOM Ayd OyaeT
NPEPBAH 3TO NPEPBET M OOMEH AQHHbIMM.




Tnnbl OECMPOBOAHbIX CETEM

= AOKOAbHbIE BbIHMCANTEABHBLIE CETH

= PACWMNPEHHDBIE AOKAABbHbBIE BbIYMMCAMNTEADBHDBIE
CETH

- MOODOMAbHbIE CETU (MEPEHOCHbIE
KOMMbIOTEPDI )



TunmyHag GecnpoBOAHO4
CEeTb BbIFTAAAMT 7
AQOYHKLMOHMPYET
NOAKTMYECKM TAK XKE, KAK MU
OObIMHAS, 3A MCKAKOYEHUEM
CPEAbI nepeaqyu.
becrnpoBoaAHOM CEeTEBOM
AAQNTEP C TPAHCUBEPOM
YCTOHOBAEH B KOXKAOM
KOMMbOTEPE, 7
MNOAb3OBATEAM PAOOTAIOT
TOK, OYATO WX KOMIbIOTEPSI
COEAMHEHbI KODEAEM.

(9))

Toyka
Aoctyna

10
AOKOABHASA BbIMMCAUTEABHAY CETb

()

becnpoBoaHas
nBC



TopaHCHBEP

- [PAHCUMBEP - 3TO YCTPOMCIBO AAS TMOAKAIOHEHMS
KOMMbIOTEPO K cemm, T.E. YCTPOMUCTBO,
OCYLLECTBASIOLLLEE MPUEM U NEPEAAYY CUMIHAAOB.
TepmmH OOPA30BAH OT ABYX QOHIAMMUCKMX CAOB
nepeaarimk-npnemHmk (TRANSmitter-reCEIVER).

TpaHcuBeep




[lepeAayd "TOYKA-TOYKA"

~ AQHHbIM CNOCOD NepeAQYn HECKOABKO BbIXOAMT 30
POMKM CYLLLECTBYIOLLLETO ONPEAEAEHUST CETM.
TexHoAOrMg NepeAadn 'To4KA-TO4KA"
NPEAYCMATPUBAET OOMEH AQHHBIMM TOABKO MEXKAY
KOMMbIOTELAMMU, B OTAMYME OT B3IAMMOAEMNCTBUS
MEXAY HECKOABKMMM KOMIMBIOTEPAMM U
nepuaoepPUIMHbIMM YCTOOMUCTBAMM.

KommyTaTop R @

U TpaHcueep

nBcC
TpaHcueep

(@) [NepeHocHOoN
é KOMMbIOTEP
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PAcCLUMPEHHbIE AOKOAbHbIE CETU

- HekoTtopble Tinbl OECTPOBOAHbBIX KOMMOHEHTOB
CMNOCOOHbI YHKLMOHUPOBATL B PACLUMPEHHbIX
AOKOAbHbIX BBIMMCAUTEABbHbIX CETAX TAK XE, KAK MX
OHOAOMM — B KOOEAbHbIX CETAX. beCnpoBOAHOM
MOCT, HONMPUMEP, COEAMNHAET CETU, HOXOAILLLMECSH
APYT OT APYTra HO PACCTOAHUM AO TPEX MMAD.

nBcC
P& L8

P




MOOUABHbIE CETU

B 6eCcnpoBOAHbIX MODOUABHbBIX CETIX B KAYECTBE
CPEeAbl  MEePEeAdyYM  BbICTYMAT  TEAETDOHHbIE
CUCTEMbI U OOLLECTBEHHbIE CAYXObl. [lpn 3TOM
MCMOAb3YIOTCH:

- [OKETHOE PAAMO-COEAMHEHME
~ COTOBblE CETU
~ MUKODOBOAHOBBIE CUCTEMBI



COTOBbIE CETU CBI3M

1G: aHAOAOroBble cetu. Maesa: NoKpbITUE MPOCTPAHCTBA (COTAMMY)
[30HOMU AENCTBMA OAHOW BA3OBOM CTAHLIMK) M OPTAHU3ALMS
IIiIAI\S\]_FTE %E% COT. [IOAAEPXKMBAAM TOABKO TEAEJOOHMIO. CTAHAQPTHI:

2G: LUMJOPOBbIE CETM C KOMMYTALMEN KOHAAOB. MICMOAb3YETCH
METOA AOCTYMNA C BPEMEHHbLIM PA3AEAEHMEM KOHOAOB. B ocHOBE
TAKXKE AEXMUT COTOBAS CTPYKTYPA. [TOAAEPXKMBAIOT TEAEJOOHMIO U
nepeAa4yy AQHHbIX. AAG OpPraHmnaumm Boaee ObICTPOro AOCTYNA
g\[g)éeT MCNoAb30BATbCA GPRS (2G+).CtanaapTbl: GSM, D-AMPS,

3G LMAPPOBbIE CETU C KOMMYTALIMEM KOHAOAOB/MAKETOB.
MCNOAB3YyEeTCH LUMPOKOMOAOCHbBIM METOA AOCTYNA C KOAOBBIM
PA3AEAEHMEM KOHOAOB, MOAAEPXKMBAIOT NEPEAQYY
MYAbTUCEPBUCHOTIO Tﬁ_)o 1MkQ. CTaHAapTel: CDMA, WCDMA,
cdma?2000, i-mode, LTE (3G+).

4G: UMOPOBbIE CETU C KOMMYTALMEN NAKETOB.
5G.
6G.



MUKIODOBOAHOBbLIE CUCTEMBI

MMKIOOBOAHOBQO?
CUCTEMO COCTOMUT 13
CAEAYIOLLIMX KOMIMOHEHTOB!

ABYX DAAMO-TPAOHCUMBEPOB -
OAMH  AAS reHepaumm
CUTHOAOB  (NepeAqoLLLas
CTOHUMA), O APYITOM — AAS

npmema (MpmemHas
CTAHLMA);
ABYX HAMPABAEHHbIX

QHTEHH - OHWM HOLLEAEHD
APYI HO APYra 1Ak, 4YTOObI
OCYLLECTBUTb npmem
CUTHOAOB, MeEPEAABAEMBbIX
TOOHCUMBEDLOMM.

PagunotpaHcueep
nepeaaryunka

Mpamas

Mepeaaya
P Yepes
CIYTHIK @

PaauotpaHcusep
NpUeMHnKa



CeMencTBo CTOHAQPTOB |EEE
302.11

HaumenoBanue
TEXHOJIOTUU

WLAN (IEEE 802.11)

802.15 (Bluetooth)

802.16 (WiMAX)

Pa3snoBuaHocTh
TEXHOJIOTUH

802.11 (1997)
802.11a

802.11b (Wi-Fi) (1999)

802.11y
802.11ad

802.15.1

(wireless personal area
network - WPAN)
(2003)

CxopocThb
nepeaadm
JIaHHBIX, MOUT/C

1 wm 2 Mowut/c

6,12 u 24 Mourt/c u
5 HeoOsI3aTeNbHBIX -
9, 18, 36, 48 u 54
Moéut/c

o 11 Mowut/c
(aBTOMATHY.
YMEHbILIEHUE
CKOpPOCTH npu
YXYAIIEHUU CBSI3H)

1o 54 Mowut/c
o 7 I'our/c

Ho 721 Moéwut/c
o 55 Mobwurt/c

Jlo 70 Mowut/c

Haubons1ee paccrosiaue
MEXy KOMIIBIOTEPOM U
KOHIIEHTPATOpOM (TOUYKOH
JIOCTYTIA)

300 m

100 m (5 I'T'm)
300 m (2.4 I'T)

100 m

100 m
100 m

Jo 10 m
Ho 100 m

Jo 50 xm

Tun kabes/
qacTora
PaaroOBOIH

24 1T
24T uom 5 I'T

241 T

3,65-3,70 I'T
60 IT1x

241Tn

2.4 I'Tu, no 254 pabounx
CTaHLUU

2-11ITn



POPMUPOBAHUE LLMPOKONOAOCHOTO
MIHOAQ MO MeToAy DSSS




MeToA DSSS

[lon metoae DSSS KAXAbIM MHADOPMALMOHHbIN
CUMBOA TMPEACTABAIETCA | 1-pPA3PIAHBIM  KOAOM
bapkepa Bumaa 11100010010. Koabl bapkepa
OOAQAQIOT HOMAYYLLMMM cpean M3BECTHbIX
NCEBAOCAYHAMHbIX MNOCAEAOBATEABHOCTEM
CBOMCTBAOMM LLIYMOMOAOODOHOCTH, YTO U ODYCAOBMAO
MX TMPUMEHEHME B aANnAaparype ©OeCcrnpoOBOAHbIX
ceten. AAd MNepeAqQyn EeAMHUYHOTO U HYAEBOTO
CMMBOAOB COOOBOLLLEHMI MCMOAbL3YIOTCH MNPIMAL U
MHBEPCHAS MOCAEAOBATEABHOCTM COOTBETCTBEHHO.
AN MOAYAILMM HECYLLETO KOAEOAHMA B ITOM
CAYHOE MCMOAB3YIOTCH Y)KE HE MCXOAHbIE CUMBOADI
cCooOLLUEeHN, O NEOAMbIE  MAU MHBEPCHbIE
MOCAEAOBATEABHOCTM bapkepa




MeTtoa FHSS

[lon metoae FHSS(Freq uency
Hopping Spread Sgec’rrum
nepeAqQya BEAETCH bIYHbIMM
METOAQMM, KAK B TPAAMLIMOHHbIX
Y3KOMOAOCHbIX  CUMCTEMAX,  HO
HEeCyLLLO4 4AOCTOTA CUTHOAQ
NEPUOAMHECKM M3IMEHAETCH, YTO
MO3BOASET AETKO MCMPABUTb
OLUMBOOYHO NPUHATbIE HQ
NOPAXKEHHOM MOMEXAMM HYACTOTE
OAOKM, NYyTEM  UX _ MOBTOPHOU
nepeAaym HA APYrom 4YaCTOTHOM
nosmumm. [opgAOK CAEAOBAHMA
4YACTOT AOAXKEH ObITb OAMHAKOBbIM
HO MEePEAQOLLEN U TPUEMHOMU
CTOPOHE WMAM Y BCEX YCTPOMUCTB
CeTM Tnpu CETEBOM BAPUAHTE
MCMOAb3OBAHUA. DTO AOCTUIAETCY

OAMHOKOBOM HOCTPOMKOM
ANMNAPATyPb! 2 nepeaqayen
CMEUMAAbHbIX  CUMHXPOCUIHOAOB,
ONPEAEAIIOLLIMX MOMEHTSI

HA4YAOAd OoHEePEAHOIO LMNKAQ
CMEHbI HAOCTOT.

fs
fa
fa
f2
f1

YacToTa

A

f.

.




be3onacHOCTb CETH

Yrpo3y ceteBom 0e30NACHOCTM MOTYT
NMPEACTOBAATL  MPUPOAHBLIE  9BAEHMA U
TEXHMYECKME YCTPOMUCTBA, OAHOKO TOAbKO
AOAM BHEAPAIOTCH B CETb AAI HOMEPEHHOTO
MOAYYEHMI MAM YHUHTOXEHMA MHADOPMALMM
M MMEHHO OHM MPEACTABAAOT HAMOOABLLYIO

yrposy

- Hapywenne dmsn4eckom LEeAOCTHOCTH
cemu

~ [1POCAYLLUMBOHME TPATOUMKA CETU
» HEeCAHKUMOHUPOBAHHOE BTOPXXEHMNE B CETH




9 OHWIHT Ha XOTCNOTaxX
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= [lpe3eHTaumio Ha Temy “becrnpoBoaHbie ceTn”
[MOArOTOBUAQ CTYAEHTKA 1 kypca 102 rpynnbl
CNeUMAAbHOCTM Ae4yebHOE AEAD
[ToAe3HOBO AHAQCTACUA.



