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Haupan.reuHocrb (npoQuls): tr4:uepureJrr,Hbre uu$opnaaqrzoHHbre rexHoJrorr4rr
Tpyloeuxocrb Ar4crlulJrr{Hbr - 3 :.e. (108 uacoe)
(Dop nra rrp oMe]r(yro.rHofi arrecraur{u - 3aqer.
B p$yJlbrare ocBoeHHff AIrcuurIJrIrHr,I o6yrarouluficn AoJrlKeH o6;ra4arr cJreAyrcr{rrMr{
KOMIreTeHUr.rflMt{:
- IIKB-2: cnoco6nocrbro I4 roroBHocrbro x nu6opy orrruMzurbHoro MeroAa z pa:pa6orKe rrporpaMM

SKcnepLrMeHTeuIbHbIX I4ccneAoBaHuli, npoae4eHr4ro rr3Mepeuurt c nrr6opou rexHuqecKr{x cpeAcrB 14
o6pa6orxofi pe3ynbraroB ;

- IIKB-5: roroBHocrbro rc paspa6orr<e $yrrr<qnoria,rrHux 14 crpyKrypHr,rx cxeM npu6opon v crzcreM c
olpeAeJleHrreM L{x $u:uuecxnx [pIiHIIIrlon 4eficrnuf,, crpyKTyp 14 ycranoBneHLreM TexHrrr{ecKr,rx
rpe6onaur,rfi Ha orAeJrbHrre 6loxl,r a 3,[eMeurbr.

Colepxanue Ar{cqulJrr{Hbr :
luulunnvna <Oprauasalll4f, nepeAarrr.r AaHHrrxD BKJrrosaer e ce6s cneAyrorur4e pa3Aenbr:
@oprua ody.reuun oqHafl. Ceuecrp 2.
1. Ilpono4nbre cerrr repeAaqu AaHHbrx.
llpono4nste cerlr nepeAaqv AaHHrIX: o6rqag xapaKTepr4o'r'r4Ka, ilper{MyrqecrBa 14 HerocrarKn,
qelecoo6pa:Hocrb IIput.teHeHrIs.. Bulax [apa: BHALT, ocHoBHbre xapaKTepLrcrvrKu, nper4My-rqecrla u
HeAocrarKa, oco6euHocru nrr6opa vnpaBvrna MoHTalKa. Koaxcua-trsufi ra6ent: da3HaqeHue, ocHoBHbre
xapaKTepl4crr{Kr{, npeI4MyllecrBa tr HeAocrarKkr, oco6euuocrz nu6opa v ilpaBrrna MoHTa}Ka.
Bonoroguo-orlTlrgecKl4fi ra6e:n: Ha3HaqeHr.Ie, ocHoBHbre xapaKTepr4crllKr{, [peIlMyrqecrBa 14 HeAocrarK]r,
oco6esHocru nu6opa v ilpaBr4rra MoHTalKa. Kou6r.ruupoeauHrrfi ra6els: B'rAbr 14 oco6euHocru err6opa.
flpunaeueuu e [poB oAHbrx c erefi 4ra o6ecn e qenrrfl rrpoB eAe H r.rr zslrep euuii.
2. EecnponoAHr,re cerr{ rrepeAaqr.r Aa[rHbrx.
O6rqa[ xapal(replzcruxa 6ecnpoBoArrbrx cerefi lepeAar{u AaHHbrx. Klaccu$uraqu.a 6ecnpoBoAHbrx cerefi
tto Ha3Har{eHHIo, noABL{xHocrtr, o6racru npr4MeHeHr4.rr. Ceru 6ecnponogHofi nepeAaqu AaHHbrx
r<oHrlzrypaquu ((Tor{Ka-ToqKa)): qenecoo6pa3Hocrb nprlMeHeHr,lfl, npeuMyrrlecrBa 14 HeAocrarKr4. Ceru
6ecnponoguofi rrepeAar{I4 AaHHbIX tcouQnrypaqnx (ToqKa-\,rHoforor{Ka)): Ha3HaqeHVe, rrpHHrIHn LI
npl4Mepbl nocrpoeHI,I{. IpzueHeuue 6ecnponoAHbrx cerefi 4.na o6ecne.ueHnfl. npoBeAeHr4.a u:uepeuvfi.
3. Cerlr coroBr,rx cerefi [onBI{}KHofi cnqsu.
llpltnqulrt fiocrpoeHl4ri coroBblx cerefi no4eraxnofi cB.rr3r4. llpa.rrzHrr [prrMeHeHr4r cor pa3flurrHofo
uacrura6a. lloroneurzs cerefi coroeofi cBfl3vr 2G (GSM, ua4crpofira EDGE, TexHoJrofur GPRS), 3G
(UMTS, rexHonorufl HSPA),4G (LTE ra LTE-Advanced; WiMAX). llepcrexrzBbr pa3BeprrtBalutrcerei
rroKorer{r4.rr 5G. Pa:szrue I4urepuera eeuefi (IoT) e cer.{x rrflroro rroKoneHrrr.
4. Ceru 6ecnponogHoro Aocryna u 6eclpoeo4noii repeAarrn Aar{Hbrx.
Crau4apr ZigBee: pexlrMbl pa6oru, ocHoBHbre xapaKrepr4crnrciz. CraHaapr Bluetooth: onpe4eJreHrre,
Bep:vru, c$epa npI{MeHeHI4x. Crau4aprbl rp).[nbl IEEE 802.1 1 : o6rua.q xapaKTepr4crvrKa14 corrocraBJreHr4 e.
Oco6esHocru npI4MeHeHI4{ paccMorpeHHr,rx craHAaproB Anq o6ecneqeHuq nepe.4alrr AaHHbrx npv
IrpoBe,{eHr{r4 u:uepeuufi .
5. Ilepeaaqa AaHHbrx n 6ecnponoAHbrx cerflx paArrocBn3tr.
MexcunrsorbHa-s rzurepSepeHr\trfl.14 MHofoJry {eBoe paclpocrpaHeHr4e. 3aularurri r4HrepBaJr. Cneprouuoe
I(oAI4poBaHI{e. My:rsranJlerclrpoBal{ue OFDM. Mogy:rxqux cr4rHaJra. flnouuHa-a Sasonax MaHr4[yn.sql,rrr
BPSK. Kna4parypuax $a:osax NIaHI4IIynqqul QPSI(. Knagparypna-rr aMilrrryr*afl MaHr4rynrqua QAM.
Vcnoeu.s rpI4MeHeHr'Ix QAM-16, QAM-64, QAM-256. Cxenlr MCS. Texsororroq MIMO: Ha3HaqeHr4e,
ofpaHlzqeHl4f, crlo)KHocrpt rlpIrMeHeuu.s. TexsoJrorr{.fl DSSS: Ha3HaqeH}rr Ia nper{MyulecrBa. Pa:gelenue
KaHaJIoB: TDM z FDM. r{acrornue Aplarla3oHbr r{ qacrorHbre KaHarrsr. MeroAu 3aulr{Tbr AaHHbrx,
rr ep eAaB aeMbrx rr o 6 ecup on o4HbrM KaH aJr aM cB.fl 3r.{.
6. Tpe6onaHuq, rtpeAbflB,frfleMbre K cerflM rrepeAaqr{ AaHr{brx.
Koultyraqu-a e cer.lx [epeAar{E AaHHbrx. AunnzryAHo-qacrorHa.fl xapaKreprzcrrzKa. flonoca
nporlycKaHl4.a. VponeHl 3aryxaHL{-s. flpolycruas cnoco6socrt. Houzsanr;aafl. u oS$exrueHar cKopocrb
n ep eAaqr4 A aHHr,rx. llona ex oycr oii.ru e ocrt.



7. O6opyaoBaHlre 6ecnp onogHntx cerelt lr ep eAaqlt AaHHbIx'
Etrrosbre H onepaTopcxue 6ecupoBoAHbre ycrpoficroa nepeAarll4 AaHHbIX. TO'IKa Aocr)ma 14 poylep:

orJlr4qr{TeJrbt"t" oro6aHHocrl{, Ha3Har{eHLIe, npuuuna nu6opa. Easosag cra1r\us, oleparopcKofi ceru

6ecnpono4uoro Aocryrra. O6opyaonaur,re paaraopeneffnrx cereft [epeAar{u AaHHbIX' Ameunoe

o6opy4onaurae. Koe$Sr4rIlreHT yctrnenufl aHTeHH. flpuuvrurt npIlMeHeHI4t B paAHocBfl3v Lr anfoprrrM

pua"atu Aeqra6eros.- fioo"p"ruurlr aHTeHn. CornacoBaHl]e aHTeHHbI I4 aHTeHHo-Qz,uepuoro rpaKTa'

Pac.{er xoaS$uuueHTa crof,qefi sorHrr.
g. floa6op odopyao*uHtrfl n ocHoBbr rrpoeKTrrpoBaHI,Iq oecnponoqnrrx cereft flepeAarlu AaHHI'IX'

flpzlreprr r4crronb3oBa1us u rrpnHrlr4rrbr noa6opa 6asoeoro x KJIIzeHrcKoro o6opyaoBaHl{t .4nx cerefr

xoHsuiypaurrr4 (coqKa-*"orot^o"na>. flpuuerbr r4cnoilb3oBaH:afl 14 TIpIIHIII4[u uo.q6opa o6opyAonauux

an" 
-"ai"fi 

rcou6urypaqgrr ((ToLrKa-ToqKa>). flocrpoeHue paAl4openefislrx cerefi [epeAarM AaHHbIX'

OcgoeHrre npr4Hrlr{rrbr rrpoeKTrlpoB aluflvtaJIropHTM pa3BeprblBaHux 6ecnponoAHbIX cerefi. V'rer saKoHos

paclpocrpaHeHr{fl paArloBoJru npr4 npoeKrr{poBattuu cerefi.. Ocnoer,I SJreKTpoMafnurnofi coBMecrl'rMocrl4

pa.4r{o3neKrpoHHbrx cpeAcrB. Y.rer- caHr.rrapHo-3anII.ITHbIX HopM rlpu [poeKrl4poBaswv cereit cBt3I4'

o cHosHHe cu oc o6bl 3arqaTbl OT 3neKTp oMarHr.rTHofo v3 nYrcHvs.
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