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BBenenue

O6paborka JaHHBIX ¢ HOMOIIBI0 DBM siBjsieTcst ceroifs HEOThEeMIEMOI 9aCThIO TeX-
HOJIOTUYIECKHUX ITUKJIOB OOJIBIIIOTO YUCJIa TIPOU3BOJICTB B PA3JIUIHBIX OTPAC/IIX HAYKH
" TEXHUKU. ]I[I/IpOKO IIPUMEHAIOTCA KOMIIBIOTEPDBI ¥ B IIPOIECCaxX yIIpaBJICHUA 1 MOHU-
TOPUWHTA.

PazBuTne nHMOpMAIIMOHHBIX TEXHOJIOTHUI, B YACTHOCTH BBIYUCIUTENBHBIX U KOM-
MYHHUKAITMOHHBIX BO3MOXKHOCTEN KOMITBIOTEPOB, IPUBEJIO K TOSBICHUIO HOBBIX IPH-
JIOXKEHUI 1 CePBUCOB, (DYHKIIMOHUPYIOIINX B CETEBOM Cpele U MPEIbABIAIONINX 3HA-
YHUTEe/IbHbIE TPeOOBAHUS K BBIYUC/IUTEIbHBIM U CETEBBIM pecypcaMm. TaKuMW CepBH-
caMU SBJISIIOTCS HaIPUMeEp, BUIEOKOH(MEpEeHInn, pacipe/ieéHable Bbuncaenus, 1P-
tesedporust u T. 1. CeThb, TaKUM 00Pa30M CTAHOBHUTCS HE TOJIBKO CPeoii, obecrieunBa-
foIIeil MTOTEeHITUAIBHY 0 BO3MOKHOCTh KOMMYHUKAIIAK, HO I HEKUM BUPTYaJIbHBIM PaC-
[IPEJICIEHHBIM BBIYUCIATETbHBIM yeTpoiicTBOM. [Ipu aToM posis 9BM kak jiokabHOTO
yCTPOICTBA, IIPEIHA3HAYEHHOTO JIJIsI IIPOBEAEHNS BBIYUCIEHUI 1 00pabOTKH JTaHHBIX,
OTXOJIUT Ha BTOPOW ILJIAH, YCTYIIas UCIIOJH30BAHUIO KOMITBIOTEPA B KAYECTBE CETEBOM
paboueil CTaHIUH.

Ha pyGexe ThicsaesneTnst 0UepeHON TEXHOTOTUIECKHUIT IIPOPBIB B OYEPEIHON pa3
PE3KO COKpPATUJI pasMepPbl 1 CTOUMOCTD BbIYUCJ/IUTE/IbHBIX MalllUH. Ha PbIHKE IT1OABU-
JINCh KOMITAaKTHBIE U HEJIOPOTHe KOMITBIOTEPHI TUIla laptop, cpaBHUMBIE 110 TTPOU3BO/IH-
TEJTbHOCTH C «CTAIlMOHAPHBIMUY IepCcoOHaJIbHbIME DBM, a Takke coBceM MajieHbKUE
«kapmannbie [IK». B pesynbrare mosgBuioch 60JIbINIOE KOJTUIECTBO TaK HA3BIBAEMbBIX
«MOOMJIBHBIX» IIOJIb30BaTe e, a 3HAYUT, 1 HEOOXOANMOCTD IIPEJOCTABIEHHS JOCTYIIA
K PaCIpeIeIEHHBIM CETEBBIM PECypcaM He TOJIBKO ITOCPEICTBOM TPAIUIIMOHHBIX Ka-
OCJIbHBIX JIMHUN CBA3U, HO U MOCPEJICTBOM OECIPOBOJIHBIX KAHAJIOB: MH(MPAKPACHBIX,
paanokanajor, CBY-kanasoB.

Ncnonb3oBanue 6€CIIPOBOIHBIX Cpel HAKJIAIBIBAET JIOMOJHUTEIbHBIE YCJIOBUs Ha
HUCIIOJIb3YEMbIC TE€XHOJIOTUU, IIOCKOJIbKY TaKuWe JIMHUU CBA3U I'OPa310 6OJIee Y4A3BUMBI
AJIA PA3JIMYHBIX IIOMEX U aTaK, KpOMe TOIr'o <<MO6I/I.HI)HOCTI)>> IIOJIB30BaTEJIAd 3aTPYyAHA-
eT TpoTecc mepeadn COODIEHNI, TTOCKOJIBbKY B IPOIECCe JTOCTABKH TAKeTa JTAHHBIX
(IPOXOXKIEHUsT Yepe3 HECKOJIbKO TPAHU3UTHBIX YCJIOB) MeECTOIOJIOXKeHUsT aboHeHTa
MOKET U3MEHHUThCSI, TO €CTh BOBHUKAIOT pa3/JUnIHbIe TTPOOIEMbI, CBA3aHHBIE C MapIIl-
pytusanueit. Curyarys OC/IO2KHSIETCsI TeM, 9TO MHOTHE PAaCIPOCTPAHEHHBIE CETEBbHIE
IIPOTOKOJIBI Pa3pabaThIBAINCH UCKIIOIUTEIBHO /I KaOEJIbHBIX Cpell, U B O€CIIPOBO/I-
HBIX BeJIyT ce0s KpaiiHe HeCTaOUIbHO.

[lenpro nanHO PabOTHI SIBJIAETCS U3YyYEeHUE MTPOTOKOJIOB (PU3UIECKOTO M KaHAIb-



HOro ypoBHeii craraproB 802.11a/b /g, uccienoBanue BnsiHUsST TADAMETPOB HAIPY3-
KM Ha POU3BOAUTEILHOCTh ceTu. BarkHOi 3ajiaveil nccjaeloBaHus SIBJIsIeTCsS pa3pa-
0OTKa METO/IOJIOTHH ILJIAHUPOBAHUSI MOIIHOCTH, ITO3BOJIAIONIEl Ha OCHOBE HEIIPEPhIB-
HBIX HAOJIIOJIEHU 38 COCTOSTHHEM CETH, CTPOUTH IIPOTHO3BI JAJTbHEHIIEro pa3BUTHsS U
npejjararb TpakKTUIeCKHe PEKOMEH AU 110 YITPABICHUIO CEIMEHTOM OeCIIPOBO/IHOM

CceTu.



I'maBa 1

O0630p 6ecIIpOBOAHBIX TE€XHOJIOT WA

1.1 OO6miue cBeaeHMsI 0 6€CIIPOBOAHBIX CETAX

Ha ceromnsamniamii neHb CymecTByeT OKOJIO JBA/IATU PA3JIUYHBIX TEXHOJOTHI Tepe-
JIaYU JTAHHBIX, UCHOJIb3YIONNX OECIPOBOIHBIE KAHAJIBI CBSI3M U OTIUYAIONIUXCI KakK
npuHIUIaMu QYHKITMOHUPOBAHUS, JTAJbHOCTHIO U KA9eCTBOM CBSI3U, TaK U HAOOPOM
MTOIEPZKUBAEMBIX YCJIYT.

i mepeiatn JIaHHBIX OOJIBITMHCTBO TEXHOJIOTUI UCIIOIb3YeT JICKTPOMATHUTHDBIE
KOJIeOAHNSI, PACIIOJIOKEHHbIE B Jnarna3one pajuodactor (or 10 mo 1013 Hz). 910 BO
MHOT'OM OO'bSICHSIETCSI IPOOJIEMAaMU, CBA3aHHBIMU C UCIOJb30BAHUEM JIDYTUX YACTOT-
HBIX JIMAITA30HOB. TaK MCIOIb30BaHne MH(MPAKPACHBIX BOJTH OT'PAHUYEHO HEOOIHINH-
MU ITOMEIIEHUSIMU C 3AIMUTON OT TEIJIOBBIX MOMEX, MCIOJIb30BAHNE CBEPXBBHICOKOYA-
CTOTHBIE 3JIEKTPOMATrHUTHBIE BOJIHBI TPeOyeT o0ecriedeHnst TPAMOil BUIUMOCTH MeK-
JIy TIEPEJIATINKOM U TPUEMHUKOM U CYIIECTBEHHBIX 3aTPAT SHEPIUH, & KAYECTBO CBA3U
ONITUYECKUX OECIIPOBOIHBIX CeTell CYIECTBEHHO 3aBUCUT OT TOTOIHBIX YCJIOBUIA.

Mpbr paccMOTPUM HHKE HECKOJIbKO HamboJjiee PacIpOCTPAHEHHBIX U YHUBEPCAJIb-
HBIX (TO €CTh HE OPUEHTUPOBAHHBIX HA ONPEJIEJEHHBINH BU TpaduKa) CTAHIAPTOB U
IMOKaXkeM, 9T0 uMeHHO TexHojorus 802.11 aBiisieTcss Hanboiee peajJbHbIM IIPEeTEH IeH-
TOM Ha HACJIEJICTBO JOKAJIbHBIX KAaOEJIbHBIX CeTell repeladn JaHHbIX.

1.2 Ceru IEEE802.11

C 1990 rosa pabodyasi rpyiia o CTaHIapTaM JJjisi OECIIPOBOJIHBIX JIOKAJILHBIX CeTei
802.11 3anmMaecTsi pa3pabOTKOil BCeOOIEro craHiapTa Jijis pauno000OpYIOBAHUS W
cereit, paboratomux Ha gacrore 2,4 I'T'i, [lepBast Bepcud crangapra, OrmyOJTMKOBaHHALT
B 1997 1. onpeiesistna ckopoctu jgocryna 1 u 2 Mbps.
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He3aBucKMbI Habop cnyx6 (IBSS)

Puc. 1.1: Apxurekrypa «Ad hoc»

Puc. 1.2: Buemauit But ajjantepa Wi-Fi

OcHoBHast apxuTeKkTypa, ocobeHnocTu u ciryk0o1 802.11b omnpeensiorcs B mepBo-
nagaspHOM cTtargaprTe 802.11. Crnenudukamus 802.11b 3arparuBaet ToJbKO husnte-
CKHUIl yPOBEHb, J00ABJIsAS JIUIIH O0JIee BLICOKHE CKOPOCTH JIOCTYTIA.

Cranmapr ompemessieT aBa pexkuma paborbl cetu — pexkum «ad hoc» m kim-
ent/cepBep (mim pexkuM nHbpPacTpyKTypbl — infrastructure mode).

Pexum «ad hoc» (Takke Ha3bIBAEMBIN TOUYKA-TOYKA, UM HE3ABUCUMBIN GA30BbIil
Habop ciryk6, IBSS) — 910 mpocrasi cerb, B KOTOPOIi CBA3b M€Ky MHOTOYUC/IEHHbI-
MU CTAHIUSIMU YCTAHABIMBACTCS HAIPSAMYIO, 6€3 UCIIOJIb30BAHUS CIIEIINATBHON TOTKHI
nocryta. Takoit pe;kuM 1oJIe3eH B TOM CJIydae, ecin nHPPACTPYKTyPa OeCIrpoBOIHOM
ceru b0 He chopMupoBaHa (HAIPUMED, OTETh, BBICTABOYHBIN 3aJ1, a9POTIOPT), OO
0 KAKUM-TO TIPUIMHAM HE MOXKeT ObITh cchopMupoBaHa.



1.2.1 dPopwmat kKaapa B ctangapte 802.11

Kaxgumﬁ KaJp, HE3aBUCUMO OT €0 Ha3Ha4YeHUd COCTOUT U3 CJICAYIOIMHNX OCHOBHBIX
KOMIIOHCHTOB:

1) BarosioBok Kajpa
2) Teso Kajipa nepeMeHHO JJIMHBI

3) KouposbHas nocsienoBaTelbHOCTD, comepzkaiiast 32-6uthpiii CRC



I'maBa 2

IlocTanoBka 3aaun

2.1 Anamun3 mnPoOuM3BOAUTEJIHLHOCTU pacIlipeaesIeH-

HOI cxeMbl JJocTymna mpoTokoJia 802.11

XOpOoITo U3BECTHO, YTO MHOTHE CXEMbI CJIyYailHOTO JIOCTYTIa TMPOSBJISIOT HEYCTONYIN-
BOe TIOBeJieHne. B JacTHOCTM TIpU pocTe mpejjiaraeMoii Harpy3Ku, IPOIYCKHAas CIIO-
COOHOCTH BO3pACTaeT JI0 MAKCUMAJILHOIO 3HaYeHUsI (HA30BEM €ro MaKCUMAJIbHOM TIPo-
IyCKHOU CHOCO6HOCTBIO). OHako JaabHeRuit pocT HArPy3KU BEJIET B KOHETHOM CUE-
Te K CYIIECTBEHHOMY COKPAIIEHUIO ITPOIYCKHOMN CIIOCOOHOCTH CUCTEMBI. DTO TPUBOIUT
K TOMY, UTO IPAKTUIECKH HEBO3MOXKHO Pab0OTaTh B CXEME CJIyJaifHOTO JTOCTYIIa C MaK-
CUMAJTLHOM ITPOITYCKHOM CIIOCOOHOCTBHIO Ha, ITPOTSZKEHUH JOJITOT0 TIEPUO/Ia BpEMEHU, 1,
TaKuM 00pa30M, MaKCUMaJibHas MPOIYCKHAasT CIIOCOOHOCTb CTAHOBUTCHA MPAKTHICCKN
0ecIoIe3HOI XapaKTePUCTUKON ITPOU3BOIMTEILHOCTU CXeMbI JIOCTYTIA.

BoabinaCcTBO TeopeTndeckux ucciaeaoBanuii cermenta cetu 802.11 ocHOBaHBI Ha
MapKOBCKO#i MOJIeJin, OTIUCaHHOM B [4].

s JocTrKeHusI TIOCTAaBJIEHHON 11€JTM HeOOXOIMMO PEIATh 3a/Ia4H:

1) BeimoaanTs 0630p MOAXOI0B K MOJIETMPOBAHUIO CEIMEHTa OECIIPOBOTHON ceTH
2) UBy4uuTh MapKOBCKYIO MOJIENIb ITPOIECCa 3axBaTa Cpeibl cTaHimeil [4]
3)

4)



I'maBa 3

Tekyuine pe3yjibTaThl

Ha nanublit MOMEHT ITOJIyYeHBI PE3YIbTaThI

1) Uzyueno cemeiicrBo cranmapros 802.11, onpepensronux rexuooruto Wi-Fi

2) Usydvenn pabors [4, 5, 7, 9|, nocesaménuble aHaju3y cerMenTa GeCrpoBOHOM
cetn 802.11

3) ...

4) ...

BepOﬂTHOCTb T, 9TO CTaHI 1A Hepe,aaéT B ITPOU3BOJILHO BbI6paHHbeI CJIOT, paBHa

B s - bo.o _ 2(1 — 2p)
T LS T T AW D (= ) (3.1)
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