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MoaaiMerTepai CBIMCBI3 TAPATY TEXHOJIOTHSJIAPBI

Kasipri 3amanaa MomiMeTTepi CHIMCBI3 TapaTy KapKbIHIbI Jamyna. Erep qsIObICTBIK atMacyablH OapibIFbIHa,
OapIIbIK XKepAe KOHE dOpKallaHa KKETTI eKeHJIr Typasbl GapibIFbl XKETKUTIKTL JIopekese TYCIHIKTI OoJca,
aJl MOTIMETTEep/Ii CHIMCBI3 TapaTy Typajbl jKariail oHIIa TYCiHIKTI emec. Makamaza MoTiMETTepAi CHIMCHI3
TapaTy TEXHOJIOTHsUIApbIHA 0Ny jkacajraH. ChIMCBHI3 OaillaHBIC TEXHOJOTHACHIH TaHIay OipHelle mapa-
MeTpJIep/i JKUBIHTHIKTEI Taljgayra Heri3penmyi kaker. BlueTooth, Wi-Fi sxone ZigBee TexnonorusiapsHa
CaJIBICTBIPMAJIbI CHUIIATTaMa JKYPIi3iJireH.

Kinm ce30ep: CBIMCBI3 pYKcaT €Ty, TEXOJIOTHsIIAp, CTAHAAPTTap, XKeJl apXUTEKTYPACHI, TOKaJIb/l KeJi.

Kipicne

Kazipri 3amaHfbl TelIeKOMMYHHUKALMSUIBIK JKEMJIEp’ €Ki JCHTeisli uepapxusFa COWKECTI KYpbUIaJbl:
MarucTpaJigi TPAHCIOPTTHI XKeEJIep >KoHEe PYKcaT €Ty JKeJiiepi, oap amiblK >KyWenepali Kypy YIIiH eTe
BIHFAWJIBI KOHE SKOHOMHKAJIBIK JKaFblHaH THIMII. XKenmiHi KypraH ke3ge KYHBIHBIH 90 % OHBIH TOMEHTI
OeiriHe Kenesi, AeMeK, )KePriliKTi JKeire HeMece pykcaT eTy keniiepiHe. « COHFbI MUIIS» MoceselepiH
memry yimniH Oyrieri KyHi OipHellie TeXHONOTusulap YCbIHbUIFAH. «COHFBI MWISD» — OWI OKajrmbl
KOJIJAHBICTAFbI OaiIaHBICTBIH TEICKOMMYHHKAIBIK XKeJiciHiH Oemiri. On OipiHII peTTi kel MeH aDOHEHTTIK
KOHJIBIPFBIHBIH Tapally HYKTEIEpIHiH apachlHIa oOpHamacKaH. JlocTypii ChIMIBI TEXHOJIOTHSIMEH KaTap
aKmaparThl Tapary YIIiH [@0OHEHTTIK KOJDKETIMI CBIMCBI3 JKyHernep MeH Oacka Ja TEeXHOJIOTHsIIap
KOJIIaHBUTAABL.  TeNeKOMMYHUKAIMSUTBIK  KbI3MET KOpCETy IHana3oHAaphl Kasipri Ke3je oTe Kol
MOJIIMETTEp/Ii TapaTy, MHTEPHETKE KOCBUTY, TeleOHMS, MHTEPAKTUBTI BUJICO, XKBbUDKBIMAIIBI OaliTaHbIC.

Konoanviiamoin s#cuinik OuanazoHoapul Jicamne 01apobl pemmey

Kanmer anganga, MomiMeTTepAl TapaTy YIIIH MEMIIEKETTIK PYKCaT alyAbl KaKeT eTEeTiH >KULIIK
JMana3oHJAPBIH 12, €pKiH KOJJaHyFa OONaThIH JTHIECH3MIIAaHOANTHIH JKUTIK MHTEPBAIIAPBIH J1a KOJIaHyFa
Oonazpl. ©OperTe Oy anblc aliMakTaparbl TapaTKbIIl KyaTbIMEH JKOHE AHTCHHAJIAPABIH OarbITTBHUIBIK
HapaMeTpJIepiMeH aHBIKTAIATBIH AJIEKTPOMATHUTTIK OpiC THIFBI3ABIFBIH IHIEKTEyTre KaThICThl. Kaszipri kesnme
JIMICH3UUTaHOaFaH O KMUIIK JHAna30HIapbl KEHIHEH KOJIIAHBUIAAbl. OpHHE, OWI JKYHCIIIIK KoHe
XKyHeapalbIK JJIEKTPOMArHUTTIK COWKECTIKTE MaceseIep/IiH TYbIHIaybIHa albII KeJIe/i.

Kuinik pecypcrapeiabig MyHnail Typine ISM (Industrial, Scientific and Medical Equipment) xuimik
JIana30HbI JKaTa/Ibl, OJI JIMIEH3MsIIAaHOAaFaH KOHIBIPFBUIAPIBI (OHAIPICTIK, FEUTBIMH, MEAUIIHHAIBIK, TYPMBIC-
TBHIK KOJIJJaHyFa apHaJiFaH (TeK OaiIaHbIC KypaJiaapbiHa apHaiMaraH). KoHABIPFeIIap TeHEepalsIay/ Ibl dKOHE
PanMOXKHIUIIKTI SHEPTUSHBI JOKanbal Typae Konganysl kepek. AKII-ta Oyn nmama3oH MblHazad UHTEp-
BajaapAaH Typanael: 915,0 + 13 MI'm; 2450 + 50 MI'n; 5,8 + 0,075 I'T'; 24,125 + 0,125 I'To. Eyponansik
HYCKachl Oy/IaH e3rele.

Kazipri kezge 2450 MI'm >kuijdik HWHTEpBaNbl aKblH apa KAaIlIBIKTHIKTAFbl MONIIMETTEP/l Tapary
(mbIcansl, WLAN cbIMCBI3 JIOKaJIBAI1 KYHec) xKyieciH YHbIMIacThIpY YLIIH KeHIHEH Koaanbuiaabl. Peceiine
eKiHmn perTi uHTepBan peringe 2400-2483,5 MI'1i KonjaHyFa pyKcaT eTifireH (EKiHII PeTTiTK JIereHiMi3
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OCHl JTMATa30HJBI OIpiHIIE PETTI HeTi3Ne KOJIAHATHIH KYHEeNepaiH Oereynepi mailiga OoiFaH Ke3Je
KOJIJaHyFa MYMKiH eMec fereHi oinmipeni) [1].

5,8 I'Ty maTepBansl U-NII (Unlicensed National Information Infrastructure — nuiieH3usiianOaraH
WITTBIK aKMapaTThIK HHQPAKYphUIbIM) JKyHesnepl YIIiH epeKIIeJIeHIeH >KUUIIKTEpre CoWKec KeJemi, O
JIMIICH3UUIAyIbl KaKeT eTeTiH Juara3oHjapra KapaFaHIa a3 IIBIFBIHCHI3 JKYHEHI JKbLIJaM  allyJibl
kamTtamacei3 ereni. AKIL Gaitnanbic 6oiibiaina denepans (FCC) xomuccusicer U-NII kpi3meri yurin 5 TTig
skuimiriagerit 300 MI'm eHail ymn kWil Auana3oHbIH Oepii: JKaKblH apa KalIbIKTHIKTaFbl OaillaHBICTHI
KYpBUIFbUIAap MeH JIoKanbi sxkeniniep yiin apranrad U-NII 1 (5,15-5,25 I'Tn) auanazonsr sxone U-NII 2
(5,25-5,35 I'T'n) nuama3oHbl, OaiIaHBICTBIH YJIKEH KAIBIKTBIFBIH KaXkeT eTeTiH kemiiep yuriH U-NII 3
(5,725-5,825 I'Tu) nuanazonsl. Pecetine 5,725-5,875 I'T'i nuana3oHBIHBIH JKUUTIKTEPI coyleneHy KO3iHiH
paaroberey AeHreili pyKkcaT eTUIreH MHAYCTpUAIABl paanodereyiep JeHreHiHeH achlll KeTHeHTIH 0oJiFaH
JKaraiia KoJIaHbLIybl MYMKIiH.

TEXHOﬂOZH}ZHblH KblcKauwa cunammamacsvl

MomniMeTTepi ChIMCBI3 TapaTy TEeXHOJIOTHsUIapbIHA KhICKAllla cHIarTama Oepeifik; olaH KeliH onapra
CaJIBICTBIPMANBl TaJlfay XacalblK. [locTypnmi Typae TeneKoMMyHUKaUUsHbIH OepinreH oOsbiceiHna IEEE
amepuKanslK cTanaaptTapbl, ETSI eyponanslk cranapTTapsl )koHe GUpMaibIK CTaHAapTTap-6aceKkenece.

ZigBee texnonorusceiH ZigBee Alliance yibIMBI YCBIHFaH, ON ©3 aiiblHd, OCHI TEXHOJOTHSHBIH
KOMIIOHEHTTEPIH WHXXEHEPIIIK ICKEe acChIPYAbl XKOHE KOCBIMIIATIAPBIH KOca allFaHAaFbl epexKeNepaiH (GKeIimiK
JEHTeHIeH KOChIMINIA JIeHreiire NIeiiH) jKeTi JEHreii YITiCiHiH KOFapFbl-Ka0AThIH KaMTaMachl3 €Ty
MakcaTbliH Kosabl. ColikecTi TOMEH KbUIIAMIIBIKTBI MAJIIMETTep/l TapaTy craHnapteiH Kypy ymia IEEE
802.15.4 xoMuTeTi KOCBUIIBL, 011 XkeTi AeHreim ynriniH MAC (Tapary opTacbklHa KOJ KeTKi3yaAi Oackapy —
media access control) sxone PHY (¢usnkanbik opTaga curnangapasl TapaTy AeHreii) IeHreinepin Kypauibl.
Bipinmi ¢uzukaneik aenrerd (PHY) HeriziHeH XyHeHiH KYHBIH, MOMIMETTEp/Al TapaTry >KbULIaMJBIFbIH,
TYTBIHATBIH KyaTbIH, KULUTIK IWAa30HAapbIH, MIIiHIH aHBIKTAHIb [2].

Bysl TeXHOJOTMSHBIH MIiHAETI 9p TYpPJl KOJIAHBICKA apHAJFaH aBTOMATTHI KOHE IHCTAHIHMOHIIBI
Oackapy KyHelepiHiH KOMIIOHEHTTEpiH KaMTaMachl3n €Ty  Oonbinm Ta0butafpl. Ocbl Ke3le abOHEHTTIK
TEpPMHUHAJ YIIiH ojapAbl AA THITI €Ki 3JIeMEHTTEPMEH KapThl KbUIJAH €Ki KbUIFa JACHiH aBTOMATThl KOPEK
Ke3IMEH KaMTaMachl3 €Ty MakcaTbl KOoibuiaabl. by xyiienepai 6acka mMomiMeTTepAl Tapary eliiepiMeH
e3apa OailaHbICTHIPY YIIIiH IITI03 KYPY KapacThIpbiIa b,

Konpanematen xuinikrep: ISM (2,41 T, sxpuinamabirst 250 k6ut/c), eyponanslk quanazon 868 Ml
(20 x6ut/c) xoHe amepuKaibIk Auanazon 915 MI'm (40 k6ut/c).

Bluetooth TexHojOTHsICHI — OWI MOMIMETTEpHAi paauo OOWBIHINA >KaKbIH apa KalllBIKTHIKKA Tapary
TexHosorusacel (10 M metiin, 100 M IeHiH KEHEIO MYMKIHIr 0ap), 0J1 CBIMCBI3 TenedoHIap, KOMIBIOTEpIIEp
XKOHE 9p TYpJli nepudepusiapabiH, OaliIaHBICHIH Typa KOpiHICTI KaKeT eTrei iCKe achIpyblH KamMTaMachl3
ereni. PaguoTapary Kyarsl OOWBIHIIA anmapaTypanap YiI kiacka: Oipinmi (Makcumait kipic Kyarsl 100 MBT),
ekinmi (2,5 MBT) sxone ymiami (1 MBT) [3].

IEEE 802.11x crannaprrapsinbiH KUbIHTHIFBIH IEEE amepukansik nHctutyTel Kypaasl. IEEE 802.11
CTaHAAPTHI 0a3aNIbIK CTaHIAPT OOJIBIN TaObLIa bl )KOHE ChHIMCHI3 JIoKamb i xkeninepai (WLAN) yitsimaacTeipy
VIIH KaXeTTi epekenepmi anbikTaiapl. OmnapasiH Herisriiepi — MAC (apHaJIbIK JSHTEHIiH TOMEHTI
JIeHTreiIeci) opraceiHa KOJI JKeTKi3y i Oackapy epexenepi skone PHY ¢usukanbik opragarsl cHrHAIIAPIBI
tapary epexenepi. PHY ¢u3ukanbK opramarsl CHTHAIIApABI Tapary epekeNlepiHe paJuoTONKBIHIAPIIBI
JKoHE MHPPAKBI3BLUT CoyIIeNeHy i Koganyra pykcat etimeni. 802.11 cranmgapTs! xkamrbi3s MAC neHreimecin
aHBIKTAM/IBL,. OJ1 KEHXKOJAKTHl MOJYJISIIMSIIBI, criekTpi Typa keHeieriH (DSSS) sxonme (FHSS) 24 ITn
JUAara3oHbIHAAFbl paguoapHaiap OOMbBIHIIA, COHBIMEH KOca HWH(PaKbI3bUT CoyJeNeHyAiH KeMeriMeH
CUTHAJAApABl TapaTyAblH 9p TYpil TEXHOJNOTHSUIAPbIHA COHKEeC KeJNeTiH (M3UKANBIK JACHTeHAIH YII
epexenepimMer o3apa acepiecesi. CTaHAapTTHIH CICU(PHUKACH MATIMETTEP/Ii TAPATY IbIH €Ki KbUIaM/IbIFbIH
1 xone 2 Mo6ut/c kapacteipaspl. CeIMIBI JIOKabai ecenrteyim xeni Ethernet-men canbictbipranga MAC
JeHreUIIeciHiH MYMKIHIIJIT oFaH OipHeme ¢pyHKUuusuapasl Kocy eceOineH apTTel. On GpyHKUMsUIAp 91eTTe
OJlaH >KOFaphl JICHreWe OpbIHJIAJIAaThIH epeXelepMeH, MakeTTeplai (parMeHTTeY MEH peTpaHCIALUsIay
nporieypajgapbIMeH iCKe acaibl.

802.11 cranmapThIHBIH OpTachlHA KOJ >KeTKi3ydiH Herisri omici peringe CSMA/CA (Carrier Sense
Multiple Access with Collision Avoidance — TapaTyIIbIHbI aHBIKTAHTHIH JKOHE NakeTTepAiH Oip-OipimMeH
COKTBIFBICYBIH OOJIIBIPMANTBIH KONITETeH KO JKETKI3LTM/Iep) MEXaHU3Mi aHBIKTAJIFaH.

Cepusa «dusmka». Ne 3(79)/2015 63



I.N.Amoyaesa, I'.1.OmapbekoBa T1.6.

HKeni apxumexmypacvl men komnonenmmepi. 802.11 cTaHAapTHIHBIH HETri3l YSIIBIKTHI apXUTEKTypa
Oo0JIBIN TaOBIIa/Ib, J)KOHE Jie el Oip YAIIBIKTaH Jla HeMece OipHelle YSIMBIKTapJan Aa TYPYbl MYMKiH. Op0Oip
YAIIBIK Kipy HYKTECi OONBIN TaOBbIIATHIH, OHBIH XXYMBIC JKacay paJuyChIHA >KaTaThbIH TYTHIHYIIATBIPIBIH
CTaHIWSIIAPhIMEH Oipire OTHIPHIN, KhI3MET KOpPCETY[iH Oa3aiblK ayMarblH TY3€TiH 0a3allbIK CTaHIUSIMEH
Oackapbuiazpl. Kem ysIIBIKTBI JKeIUIEpAiH Kipy HyKTenepi Oip-OipiMeH KalOenblli JOKalbJli ecemnTeyill
JKEJIIHIH MaruCTPajibi CErMEHTIHIH OajlaMachl OOJIBIN Ta0bLIATHIH TapaThUIFaH XKYHE apKblLbl OalIaHbICaIbI.
Kipy HykTenmepi MeH TapaTymibl >KYHelepleH TYpaTblH Oapiblk MH(PAKYpPHUIBIM KEHEWTIITeH KhI3MET
KOpCETy ayMarblH Kypaiael. Bysl cTaHmapT COHBIMEH KaTap CBHIMCHI3 JKENUIepaiH Oip YAMIBIKTHI TYPIiH 1€
KapacThIpaJibl, 0J1 Kipy HYKTECIHCI3 Jie iCKe achIpbuIa aa/ibl XoHe Jie OYIT Ke3Jle OHbIH (YHKIMsUIAPbIHBIH Oip
06JIIriH )KYMBIC CTaHIMSJIAPbI aTKAPaIbl.

Poymune. Mobumnbai KyMbIC Kacay CTAaHUMSCBIHBIH Oip Kipy HYKTeCi ayMaFblHaH EKiHIIICiHE.eTyiH
KaMTaMachl3 €Ty VIIH KOl YAIIBIKTHI JKyHelepjae apHaiibl ckaHepniey (d(upi aKTHBTI( )KOHE MAacCHUBTI
THIHJIAY) XOHE KOChUTy (Association) mporieaypanapbl KapacTeIpbiiraH, Oipaka 802.11 craHAapThl pOyMAHTTI
iCKe achIpy YLIIH KaTaH TaJanTapasl KapacTeipMaiinel [4].

Kayincizoikmi xammamaceiz emy. WLAN kopray ymiin [EEE 802.11 crammapter Wired Equivalent
Privacy (WEP) nen aTanateiH MoiMeTTep/Ii TapaTy Kayilci3irinig OipHerie mapanapbld KapacTeipagsl. O
XKeJliepre pykcaTchl3 Kiprizoey KypanaapblHaH (MeXaHH3MIEp MEH ayTeHTH(UKaIUsL MpoUeaypajapblHaH),
COHBIMEH KaTap aKmapaTKa pyKcaTChI3 KOJ XKETKi3yJIeH cakTay (mmdpiay) KypaigapblHaH Typaibl.

Kazipri ke3me IEEE 802.11b crammaptel keH Tapanrad. MomiMeTTepAl Tapary >KbULIaMIBIFbI
(11 Mbut/c neiiH) >xorapbl OOJFaHIBIKTaH, KapamaibiM ChIMIbI JIOKaJbAl-ecenteyim sxeiai Ethernet-tix
oTKi3y KaOinmeTiHe Oamama, coHbiMeH Katap 2,4 I'Tm xuinmik auama3oHBIHA HETI3NENTeH, OYJl CTaHIapT
CBIMCBI3 JKETIiJIep KOHIBIPFBIIAPBIH OHIIpYIIiIep apachklHaa eH Oeaeniici Gonmbim kememi. OHma Herisri
PaIuOTEXHONOTHS PeTiHae Y ONbIITHIH 8-pa3psaaTel Ti30ekTiniri 6ap DSSS omici konmanputagsl. 11 Mowut/c
MaKCHMall JKBUIIAMABIFBIHIA JKYMBIC IKACAWTHIH KOHIBIPFBIHBIH JKYMBIC ICTEY paauyChl TOMEH
JKBUTIAMIBIKTA YKYMBIC JKacalThIH KOHIBIPFBIIApFa KaparaHaa ToMeH OonraHmbikTad, 802.11b cranmaptsl
CUTHAJI camachl TOMEHJETeH Ke3JIe¢ aBTOMATThl TYpAe JKbUIAAaMIBIFbIH aa TeMeHzaeremi. 802.11 Oa3zaibik
crannapTeiHaarsl cusKThl 802.11b crangapThiHAa 1a POYMHHT MEXaHNW3Mi HAKThl KOPCETIIIMETEH.

802.11 craHmapTThl >KENiCiHIH reorpadusuiblK TapaTyblH KeHeWTyre Ttaimbiay, 802.11 ¢usuxanbik
neHreiiine omb6eOan Ttamantapael IEEE ewpeyne (kaHammapisl KalbIITACTBIPY PACiMi, PETTIK JKUUTIKTI
Ke3CHCOK karmaiap sxoHe T.0.). 802.11d calikecCTi cTaHaapThl a1 eHjaey caTbichinaa Typ. 802.11e Oacka
OHJIeNyeTl CTAaHAAPTHIHBIH ©3Telleliri0ipJeckeH >KOHEe >eKe CUSKThl NalalaHyIIBIHBIH 9p TYpdi
KaTeropuslapblHa OaFbITTAlIFaH MYJLTHCEPBHUCTI CHIMCHI3 JIOKAJIBIK el Kypyra kemektecemi. 802.11a
xoHe 802.11b kaObUIIaHFaH CTAHAAPTTAPBIMEH TONBIK YHJIECIMIUIIKTI cakray Ke3iHIe OJI aFbIMJIBIK
MyJIbTUMEANANBIK OeplIreHaepAiH KeMeri eceOiHeH onapablH (PyHKIIMOHAABIFBIH XoHe KemningeHred (QoS)
KBI3MET camachlH KeHeHTyre keMekTeceli. ChIMCBI3 JKeJJiepAe TapaTbUIFaH MONIMETTEpHl TapaTryapabl
KYpy YIIiH KaXeTTi Kipy HyKTeci (Inter-Access Point Protocol, IAPP) apaceiHaars! KbI3METTIK aKmapaTTap/bl
aywicTepy epeskenepin 802.11f epexmrinirin cunarraiinel. IEEE 802.11h >kymbIc TOOBI KeHceneri koHe
KeIIeAeri ChIMCBI3 JKeJIep YIIH >xkuimikti THiMai tagnay PHY anroputimimen MAC sxone 802.11a Gap
cnennpUKaIapbiH TOJBIKTHIPY MYMKIHIIKTEPIH KapacThIpajabl, COHbIMEH KaTap CIEKTpIepi KOJIJaHY/bI
0ackapy Kypagapbl, COMKecTi ecenTeMeleri IIbIFapbUIFaH TeHepanusi XoHe KyarThl Oakeimay. ETSI
yeeiHbUIFaH Dynamic Frequency Selection (DFS) sxone Transmit Power Control (TPC) epexenepin
KOJJaHyFa Oyl TamchlpMaiapAblH IIeIIiMIepl Heri3aeieTiHi >kopamainaHansl. Kepcerinren epexenep
KyaTThl TOMEHJETY ofici, Oacka apHara ©Ty 9JIiCi HEeMece OChl €Ki SJIICTIH eKeyiH Jie KOJJaHy >KOJIbIMEH
pPamvoCHTHALIAPIBIH ~ MHTEPPEPCHIMACHIHA ~CBHIMCBI3  JKENUIEpAl  KOJIAHYIIBUIAPABIH — TUHAMHKAIBIK
PEaKUMACHIH KapacTeIpapl [5].

IEEE 802.11i cranmaprrapbiablH  cnenudukackl MAC  epekeciHiH MYMKIHIIKTEpiH OepiuireH
MOTIMETTEp/IiH mudpiaay KypajamapblH KapacThIPbI, COHBIMEH Karap »YMBIC CTAaHIMSACBIHAA IHKOHE
naiaaanyIbUIapAblH OpTaBIKTAHIBIPBUFaH ayTeHTH(UKAIMSICHIH KeHeWTyre koMekTeceni. Hotmwkecinae
CBIMCBI3 JIOKQJIBIK JKEJIIHIH MAacIITaObl KY3ACH MBIHFA JCHIHII KYMBIC CTaHIMACHIHA JeiiH yikerai. PPP
Herizaenren Extensible Authentication Protocol (EAP) ayrenTudukaius epexenepi CTaHaapTTap HeriziHae
KaTelp. AyTEeHTU(HKALIUS TMPOLEAYPACHIHBIH ©31 OFaH YII JKaKTaH KaTbICYIbl YCBIHIBI — IIAKBIPYIIIbI
(xknueHT), IMAaKpIpbUIATHIH (Kipy HYKTeci) jkoHe ayreHTH(ukauusi cepsepi (epexere coiikec RADIUS
cepBepi). JKaHa cTaHgapTTap KinTeH OacKapbUIaThIH alTOPUTMJEPIi JKY3ere achlpaThlH OHJIpYIIIepIiH
KaJlayblHa KIIBIPBUIBL. bepiireH MoTiMeTTepai cakTayIblH OHIIPIITeH KYpalIaphl CHIMCHI3 JKENile FaHa
emec, Oacka nma jokangsl sxeminepae — Ethernet u Token Ring xonmansic Tabysl KakeT. COHOBIKTaH
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crangapt IEEE 802.1X nomepin angpl, an onbl 802.111 a3ipney To6sl IEEE 802.1 komurerimen Oipre
JKYprizinemi.

Kazipri yakpiTTa Kapactelpbuly kesdeHingeri 802.11g cranmapteiHbiy crermdukanusicel 802.11b
CTaH/IAPTHIHBIH JIAMYBIH KOPCETE/ll JKOHE CUTHAIIBIH THIMII MOIYISIHACHIH MaiIadany/bIH apKacbkiHaa 22
MOuT/c JeHiH ChIMCBHI3 JIOKAIJIbl €CENTETill JKEeNiCiHe MAJIIMETTepAi Oepy >KbUIIAaMIBIFBIH JKOFapjaTyra
kemekTeceni. CtannapTThiH OipjeH Oip apTHIKIIBLILIFE 802.11b MeH kepi yiteciMaiIiK 0OJIbIT TaObLIA b

802.11j cranmapteiaelH cneuudukanusiacel 802.11a sxone HiperLAN2 cranmapThIHBIH >KeNiCiHIH Oip
JIMAaTa30HbIH/A Oap eKeHiH alTabl.

IEEE kp3meti Typanbl alTnaranbiHbH o3iHme LMDS xone MMDS TexHONOTHSICH ayMarbIHJIA.
XKeprinikti xone kenapHaibl, kenHykreni LMDS sxone MMDS Ttapatyuisl sxyiienep («ysuTbl TelIeKepyiiep»
xoHe «chIMChI3 KTB»), COHFBI yakKpITTa «COHFBI MHJISIFa» KEH)KOJIAKTHI CBIMCHI3 MATiMETTEpi.. Oepy
YHBIMIApBl YIIIH KHi KOJJAHBUIAIbl, apHAbl WHPPAKYPBUIBIMBI JKOK ayAaHAaplarbl Tenebarmapiamanap
TPaHCIALUACHL YIIiH Oactankeima apHamangel. 2,1-2,7 I'T'nm awama3oHbIHOa >KYMBIC icTeiTiH MMDS
TapaTKpIIITAap KbI3METiHiH paanyckl 40—50 kM sxete anazapl, ockl yakpirra LMDS xylecinne mMamiMeTTepai
Oepy MaKCHMaIbI Y3aKThIFbl CUAKTHI 27—31 I'T'm aymarbiHAa SKOFaphl JKULTIKTI alTapibIKTal KOJIIaHAaIbI
KoHE 2,5—3 KM Kypansl.

Crangaprrap yII THNTI a0OHEHTTIK KOHIBIPFBI HEMECEe KeNiiep (MBICAIIBL, JIOKATBIl €CenTeyil e
Hemece mekemenik ATC) sxone TpancmopTTsk keni (T¢GOIT memece MHTepHET) MHTEpdEICIH KOCATHIH
OippIHFall JTANIOHJBI MOJENBIIH Oa3ackiHIa eHjeneni. bipiHmi pamuonHTepdelc Oa3zanblK CTaHIIUSIIbI
aOOHEHTTIK KaObUIIay-KiO0epy TopanTapblHbIH KAaTHIHACYBIMEH aHBIKTANAbl; all-eKIHIIICIHIH — «apThIHIa
OpHAJIACKaH» JKEeJi KOHE PaJHOTOpaIl apachblH KAMTUTHIH a0OHEHTTIK JKOHE TPAHCIIOPTTHIK €Ki KOMIOHEHTI
Oap. YurHI KoceiMIia paguouHTepderic crenupuKanuschl KYWEHIH KaMTy allMarblH KOFapiaTy YIIiH
HIOFBIPIIAHABIPY HEMece KaWTanayAbl KOJJaHyIbl AaHBIKTaWJbl YKOHE CHUTHANJAPJbl TapaTy >KOJbIHA
KeJeprijiepAi OpHaTyIbl.

bip Tacymbuapmen currangapapl xKiOepy TexHONOTMSChIH KojpaHatbiH 10-66 I'T'n nuamazoHbIHIA
pannouHTepdeiic xKyieciHiy anubH ana naisaaanrad crienndukanusachl 802.16 koMUTeTiMEH KaObUIIAHTBI.
802.16a crannmaptel 2—11 I'T1 nuana3oHBIHAFE JKyile. YIIiH aHBIKTANaIbl CHTHAJ OEpydiH €Ki omici —
OFDM xone 6ip Tacymbiven, an 802.16b cranmapter 5-6 1T nuanazonsr ymin OFDM TeXHOIOTHSCHIH
AHBIKTaK/bl.

ChiMcbi3 TexHomorusuibl 802.11 mokanasl xKyHeciHiH, Heri3ri 6acekeneci 6oy el ke3aeiTin HiperLAN2
(High Perfomance Radio LAN) TeXHOJOTIHSCBIH 6HACY aMEPUKAHJIBIK CTAaHAAPTTAPAbl KYPYIBbIH €ypOIalIbIK
«kayaObl» 0onbin TaObuIaAbl. ConbiMeH KaTap 802.11a cranmaptel cuskThl HiperLAN2 crangaptel 5 I'T
JIMaNa3oHbIH/IA KYMBIC icTeyre OaFpITTalFaH koHe ae 54 MOuT/c JeiiHTi KbUIIaMIBIKIICH MOIIMETTEp Il
Oepyal KaMTamachl3 eTyre KaOuieTTi. MoIyJsiuMsHBIH YKCAc 9icTepi KMUIIKTI OpTOroHAIABI OelyMeH
(OFDM) MynbTHILUIEKCEpIICHI€H HETI3IHAeTi €Ki CcraHmapTTaga KoimaHeuiaapl, Oipak MAC oprackiHa
KipyaiH op Typni crerudukanblk epexenepine ue. Erep 802.11a ymin Ethernet on ananortel, oHza
HiperLAN2na ATM xebipek eckepineni. HiperLAN2 ot 802.11a-man HiperLAN2-piH Oacka Jna
allpIpMaIIbUIBIFel  MyjbTUMenua >xkoHe QoS (802.11a HerisiHeH MomiMeTTepai Oepyre OaFbITTasIFaH)
TpadukTepin Kompay Ooibiln Tabbuiaael. ETSI akmapartapsl OoifbiHINa, cTaHmaptrrapasl enaey 802.11a
JKyHecl MEH KOHIBIPEBIHBIH YHIISCIMIUTIIr eceOiHeH Kyprisieni [6].

Aynmo-, OeifHeakmapat, TenedoHus, MamiMeTTepai OepyniH OapiblK apHaJapblH ©3iHE KOCATHIH,
TIPIIUTIKTI KaAMTaMachl3 €Ty OJKyileci »oHe TeneMeTpus Kayinci3mik skyieci kenemekte HomeRF
AMECPUKAHIBIK TEXHOJOTHS «YHAiH MYJIbTUMEIUANIBIK OpTachlH» KypyFa Oarbitranran. COHBIMEH KaTap
TEXHOJIOTYSI . MHTEPHET JKEJICiHe KOFaphl JKbUIIAMIBIKICH IIbIFyFa KeMekTeceni. OChIIaH TEXHOJOTHS
TalanTapblH KOPCETEeTiH: TeMeH Oara, a3 dHeprusl KojimaHy (ocipece MOPTATHBTI KYPBUIFBUIAP YILiH),
rafapuTTepliy TeMeH/eyi, OaFJapiiaMalblK >KOHE TEXHUKAIBIK WHCTALIIUSHBIH KapamadbIMIbUTBIFGI.
HomeRF TtexHomorusicel OOWBIHINA KYpBUIFaH YHIIH MYJIBTUMEIUAIBIK JKENicl KYPBUIBIMBI TOMEHJETI
cyperte KepceTimreH. MoOwnbai TepMHUHANAAp peTiHAe JepOec KOMITBIOTEpNep, CBIMCHI3 TenedoH
TpyOKanapsl, rapHUTYpa KapacTeipbuianbl. Kipy HykTeci (TemeHaeri cyperre 0a3aliblK CTaHIMS pETiHIE
KOPCETUIIeH) HHTEPHETTEH ChIMJIbI OaiJIaHbICThl KAMTAMacChI3 €T/,
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rapHMTyYpa BasanbIK CTAHLHS 4,‘ Hoyr6yk (A-node)
(CP Class 1) (S-node)
HutepHer
TpybKa KOCBIMILIATAPEI
(I-node) TIHTePHETKE KEHKOMAKTHI IIbIFY |A-node)

Cypet. HomeRF TexHomorusicel 60ibIHIIA KYPBUIFaH JKelli KYPBUIBIMBI

Texnomorus 2,4 I'Tnm KyMbic >KHUTIK JAuWana3oHbIHAA, cekyHAbiHA S50-100 TepOenic caHBIMEH
amanraiusutanrad FHSS  xonmpanputansl. CraHmapTThiH OipiHIII HYCKACHl MONiMET OEpy/iH THHKTIK
KBIIIaMIBIFBIH 1,6 MOuUT/c aeiiiH koHe OalaaHBICTRIH, KAIIBIKTBIFBEIH 5 M aeidin ketkizml. HomeRF 2.0
eKkinmi OybiHBI Mamimertepai 10 MoOwut/c neiiinri >keimamabiknen Oepe amaael. TCP/IP («on line»
pexuminge 10 mMBr a3) epexenepi OoifbiHma OaiimaHpIcThIH Oap OONMybl Ke3iHAETi KYTY . peXHUMiHIEe
a0OHEHTTIK TepMUHAJJIBIH KyaThIH a3 KOJJIaHy Ka3ipri yakpITTa eKi HYCKaja KOpCeTUIreH. TeXHONOTUsHBIH
YIIiHII OyBIHBI MaTiMeTTepAl 20 MOUT/c IediHTi )KbUIaMIBIKIICH Oepy/i KAMTaMachi3 €Teli.

Kopvimuinowi

Makanamga kepcerinreH BlueTooth, Wi-Fi xone ZigBee momimerTepni OepydiH CBHIMCBHI3 TEXHOJO-
TUSChIHA KBICKAIA IONY TEXHUKAIBIK KyKaTTapra HETi3/IelreH TeK OChl HemMece 0acka TeXHOJIOTHSHBIH
apTHIKIIBUIBIKTAPBIH KOpCceTy TakKipuOenepi Oap o3ipieyliijiep YLIH A€ KHbIHFa COFATBIHBIH KOPCETTI.
CoHOpIKTaH TaHAay XoJjnapbl OipHelIe mapaMeTpiepnl KelleHIl Tangayaa Heriaenyl Kaxer. TexHoio-
TUSIHBIH CaJIBICTBIPMAlbl cUNaTTamMaliapbl KepceTuireH. MonimeTTepai OepyaiH ChIMCBI3 TEXHOJOTHSICHIH
TapIay Ke3iHje JYphIC MIenliM KaObuIayFa OChl aKnapaTrTtap KOMEKTece Il
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TexHosiornu 6ecrpoBOHOI MepeaaYn JAHHbIX

BectpoBozHas nepeaya JaHHBIX B HACTOSIIEE BPeMs HepeKuBaeT cBoeobpasusblit 6ym. Eciu ¢ pedeBbiM 06-
MEHOM BC€ B JJOCTATOYHOI CTEIICHH IIOHITHO, OH HYXXEH BCEM, BE3/I¢ ¥ BCeraa, TO B o0nacT GecrpoBOAHOI
Nepefiavll JaHHBIX CUTYalWs He CTOJb OJIHO3HAYHA. B cTaThe MpUBEIeH KpaTKuil 0630p TEXHOIOTHii Oecrpo-
BOZHO# Mepeaur TaHHbIX. [I0Kka3aHo, 4TO MOAXOJ K BBHIOOPY THIIA TEXHOJOIMH OECIPOBOAHOM CBS3U J0JI-
JKEH OCHOBBIBATHCS Ha KOMIUIGKCHOM aHAJIM3¢ HECKOJIBKUX [apaMeTpoB. IIpuBeeHbl CPAaBHUTEIBHBIC XapaK-
tepuctuku TexHonoruii BlueTooth, Wi-Fi u ZigBee.

G.P.Amochaeva, G.I.Omarbekova, G.S.Seysenbaeva, B.A.Onalbai

Wireless data transmission technology

Wireless data transmission is currently experiencing a kind of boom. If all voice communications are suffi-
ciently clear, it is necessary for all, everywhere and always, in the field of wireless data situation is not so
clear. The article gives a brief overview of wireless data transmission. It is shown that the approach to the
choice of wireless technology must be based on a comprehensive analysis of several parameters. Comparative
characteristics of the technology BlueTooth, Wi-Fi and ZigBee.
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