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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-7 crmocoOHOCTHIO ONpeaesiTh HHGOPMAIIMOHHBIE PECYPCHI, TTOJICIKAITNE 3aITUTE, YTPO3bI
0e30macHOCTH HH(pOPMAIIMK U BO3MOXKHBIE ITYTH MX PeaTu3allii Ha OCHOBE aHAIM3a CTPYKTYPHI U
coJiepkaHus HH(OPMALIMOHHBIX MPOLIECCOB U 0OCOOEHHOCTEN (QYHKIIMOHUPOBAHUS 0ObEKTA
3aIIHUThI

2. I1K-1 ciocoGHOCTHIO BHIIOIHSATH PaOOTHI IO YCTaHOBKE, HACTPOHKE U 0OCTYKHBAHUIO
IPOTrPaMMHBIX, IPOIrPAMMHO-ANIAPATHBIX (B TOM YHCIIE KPUNITOrpapUUECKUX) U TEXHUUECKUX
CPEACTB 3alIUTHI HH(OPMAITHH

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanuu: ITncemenHas pabora
1. KonrponbHas padota Ne 1; Jlaboparopuas padora Ne 1; (KoHTposibHas paboTta)
2. KontponbHas padota Ne 4; Jlabopatopnas pabora Ne 5; (KonrponbHas padoTa)
3. JTaGopatopHas pabota Ne 2; JlabopaTtopHas padora Ne 3. (KonTtponbHas paboTa)
4. JIaboparopnas padota Ne 6; JlabopatopHuas padora Ne 7 (KonTposnbHas pabora)

BPC aucuunjavHbl

10 cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hanekc KM- | KM- | KM- | KM-

Pa3zlen AUCHUITIIMHBI KM: 1 2 3 4

Cpok KM: 4 8 12 15

Mopnenb ceTeBoit 6€301MacHOCTH KOMMYTHPYEMBIX O€CIIPOBOIHBIX
JIOKaJIbHBIX ceTel. ATaku Ha CeTeBYI0 MH(POPMALMOHHYIO
MH(QPaCTPYKTypy OECIIpOBOIHOIN KOMITbIOTEPHOM CETH

ATaku Ha ceTeByI0 HH(DOPMAIIMOHHYIO HHPPACTPYKTYPY
OEeCIIPOBOTHON KOMIIBIOTEPHOM CETH

MexaHu3Mbl U cpeicTBa obecrieueHus: 0e30MacHOCTH CETeBOM
UHPOPMALMOHHON HHPPACTPYKTYPHI O€CIIPOBOTHON
KOMITBIOTEPHOU CETH

MexaHu3MBbI U cpesicTBa obecrieueHus: 0€30MacHOCTH CETEBO
nH(pOpMalMOHHON HHPPACTPYKTYpPHI OECIIPOBOTHOM + +
KOMIIBIOTEPHOH CETH

Bec KM: | 25 25 25 25

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka

KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE

OIIK-7 OIIK-7(Komnerenuus) 3HaTh: KonTtponsnast padora Ne 1; Jlaboparopnas padota Ne 1; (KonTponsHast
(u3mvecKre OCHOBBI pabOTHI | paboTa)
TEJIEKOMMYHUKAIIMOHHBIX JlaboparopHas pabota Ne 2; JlaboparopHnas pabota Ne 3. (KontponpsHas
CHUCTEM U BO3MOXKHBIC pabora)
yrpo3sl UHHOPMAITMOHHON
0€30I1aCHOCTH;

CYLIECTBYIOILINE CTaHIaPThI
JIOKAJIbHBIX OECIIPOBOIHBIX
KOMIIBIOTEPHBIX CeTen
YMers:

MPaKTUYECKH IPUMEHSTh
TEOPETUYECKHE 3HAHUS IIPU
pELIeHNH 3314 3alUThI
uHpopmanuu B
OECTIIPOBOIHBIX CUCTEMAX;

I1K-1 ITK-1(Komnerenuus) 3HATh: KontponbHas pabota Ne 4; JlaboparopHnas padota Ne 5; (KonTponpHas
MIPUHLIMIIBI TOCTPOEHUS pabota)
0ecIpOBOIHBIX JIaGopartopHas pabota Ne 6; JJaboparopHas padota Ne 7 (KontposnbHas
KOMITHIOTEPHBIX CETEH C pabora)

pa3IMYHOM peanu3anuen
(u3nyeckoro KaHania, a
TaK)K€ METOBI U CPEICTBA
obecnieueHus
MH(POPMAIIMOHHOM
0e30ITacHOCTH;




YMers:

HaBbIKAMU HaCTPOMKHU
CeTeBbIX MHTEP(]ENcoB
OeCTIPOBOIHBIX
KOMIIBIOTEPHBIX CETEH,
METOAAMU TOBBILICHUS
3alUIIEHHOCTH
nepeaaBaeMoi yepe3 HUX
nH(pOpMAIHH;




1. Cooeprrcanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Kontpoabnas padora Ne 1; JlaGoparopnas padora Ne 1;

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MEPONPUATHSA: PAKTUUECKOE 3aHATHE

Kparkoe conepxanue 3a1aHus:
[Tpu pacuere pa3aMUHBIX MAPAMETPOB OECIIPOBOIHBIX CETEH, YACTO MIPUXOAUTCS BBITOTHATD
npeoOpa3oBaHUE OJHUX €AMHUL U3MepeHus B Apyrue. [Ipobiema cocTout B TOM, YTO B
TEXHUUYECKUX ONMCAHUAX U 3aKOHOJATEIbHBIX AKTaX, PErYIUPYIOIIMX UCIOIb30BaHUE
pazuoyacTOTHOTO crieKkTpa B Poccun, mpucyTCTBYIOT Kak JuHelHble (BarTel, BT), Tak u
norapudmugeckue (IennoeInbl) equHUIB u3MepeHusl. Jlenroens! SBIsSoTCs
JOrapu(pMHUUECKUMH €MHULIAMH U3MEPEHUsI YPOBHEN MOIIHOCTH, 3aTyXaHUs U YCUJICHUS
curHainos. B nenubenax npuHATO U3MEPATH 3aTyXaHUE BOJIHBI IPU PacCpOCTPAHEHHUH B
noromaronien cpeae, kKo3gpuuueHT ycuineHns aHTeHHbl, OTHOLIEHHEe curHaj/mym. Pycckoe
0003HaueHHE eANHUIIBI «Ienndem» — «aby, mexayHapoaHoe — «dBy. Jleunben sBisercs
6e3pa3MepHOil OTHOCUTEIbHOM BETMUMHOMN, MPEAHA3HAYEHHON AJI U3MEPEHHsI OTHOIIECHUS
JIBYX OJTHOMMEHHBIX BEJIMYUH C IPUMEHEHUEM K IIOJyYEHHOMY OTHOLLIEHHUIO
Jorapugmuueckoro macmrada. /{1 oleHKH OTHOLIEHHS MOILITHOCTEH CUTHaJIa, BeJIMYnHa,
BbIpakeHHas B 1b, Berancisiercs o ¢popmysne: b = 100001 [J1 [J0, (1) roe P1 — u3mepennas
MOILIHOCTb, PO — MOIIHOCTB, IpUHSTasA 32 OCHOBY. B oTiuuune ot 6e3pazmepHoro aeunbdena,
JUTSL BRIpKEHUST a0COFOTHBIX 3HAYEHUH MOITHOCTH Ucob3ytoTess dBm (n1bm) u dBW (abBr).
Jl1s 3TOT0 10CTaTOYHO YCIOBUTHCS, KaKOi ypOBEHb H3MepsieMoi (pru3nyeckoil BEIMUUHBI
Oynet mpuHsT 32 ocHOBY (ycyioBHbIN 0 16). B dBm (1bM) 00b14HO BBIpa)aeTcsi MOIIHOCTh
nepeJaTyrKa. 3a HyJIeBol ypoBeHb 1bM npunsaTa moniHocTs B 1MBT. [l nepeBoia MoLHOCTH
u3 MBT B 1bM HE0OX0TMMO BBITIOJHUTH Ciieaytomiee Beraucienue: [0 = 1000
00000100, (2) voe DO OO L D— MomHOCT NepenaTunka, BeipakeHHas B abm, (101011
— MOIIIHOCTh Nepe/laTurKa, BbipakeHHas B MBT. OOpaTtHoe npeobpa3zoBanue u3 1bm B MBT
BhINoJIHsAeTCs 1o popmyne: (10110 =10 OO0 10, (3) rae [ T— MOIIHOCTh
nepeaardrka, BelpaxkenHas B A1bm, [ [1[1[][] — MOIIHOCTb NIEpeAaTUnKa, BRIpaKeHHasl B MBT.
B dBW (a1bBT) 3a HyneBoii ypoBeHb IpUHATa MOIHOCTE B 1 BT. @opMmysl 11 iepeBoa
AQHAJIOTMYHBI BHIIETIPUBEACHHBIM C TOM pa3HHUIIEH, UTO B KAUeCTBE HYJIEBOT'O YPOBHsI BhIOpaHa
BenuunHa 1 BT, a n3aMepeHHas MOIIHOCTb TaKke J0JKHA BhIpaxkaThes B BarTax. dBi (nbu) —
M30TPONHBIN AennOen (gennden OTHOCUTENBHO H30TPOITHOIO U3TyyaTess). XapakTepu3yeT
KO3 PUIMEHT yCUJIeHUs aHTEHHBI OTHOCUTENIBHO KO3 (UIIMEHTa HAITPABJICHHOTO J1eHCTBUS
M30TponHOro nu3nyyatens. Kak npaBuso, eciii He OrOBOPEHO CHEMAIIBHO, XapaKTePUCTHKU
YCUJIEHUS peabHBIX aHTEHH JA0TCSl HIMEHHO OTHOCUTEIBHO YCUJIEHUS! H30TPOITHOTO
u3nydarens. Jlenuoensl ABIAI0TCS HEMMHEHHBIMU eIMHUIIaMU u3Mepenus. [loatomy, korna
TOBOPST, HAallpUMep, 00 yABOeHUH MOIIHOCTH, paBHOU 100 MBT (20 1b™m), 3TO HE 03HaUaeT,
410 MOIHOCTh yBennumiack A0 40 1bm. 40 nbm coorBercTByer 10 000 MBT. YBenuuenune
MOIIIHOCTH B MBT B 2 pa3a SKBUBaJICHTHO MPUOABICHUIO K MOIITHOCTH B 1bM 3 nbwm.
YMeHblIeHre MOIIHOCTH B MBT B 2 pa3a SKBUBaJICHTHO BBIYMTAHMIO U3 MOUTHOCTH B 1bM 3
nbwm. CnenoBarensHo, pu yBeaudeHHH MomHOCTH 100 MBT B 2 pa3za, HEOOX0AUMO CIIOKHUTH
20 nbm u 3 1bM u osy4rM MOIHOCTE 23 nbM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HaTh: CYIIECTBYIOLIUE CTaHAAPThHI ‘ 1.Yto0 Takoe GecnipoBoHAasl JJOKAJIbHAA CeTh




JIOKAJTbHBIX 0ecrpoBOTHBIX (WLAN)?

KOMIBIOTEPHBIX CETEN 2.los10ca mponmycKaHusi — 3TO .

3.YKkaxKuTe MeTO/ibl KOHTPOJIS 10CTYNA, BLIXOASLUE
3a pamku ctanaapra IEEE 802.11.

YMeTh: NpakTUUYECKU MPUMEHSTh 1.Yto Takoe bJok nanubix nmporokosaa MAC
TEOPETUYECKHE 3HAHUS npu
pelieHun 3ajaq 3aIUTHI
uHpopManuu B  OECIPOBOIHBIX
CUCTEMaXx;

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-2. JlabopaTopHasi padota Ne 2; JlaGopaTtopHasi padora Ne 3.

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KourponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHHs KOHTPOJBLHOr0 MeponpusaTus: [Ipaktudyeckoe 3ausaTue

Kparkoe conepxxanue 3ajaHus:
J171st TOro 4TOOBI OMIPENIEUTh COCTOSIHUE OECIIPOBOTHON Cpelbl epeiauu, CTAHIUS UCTIOIb3YeT
(GYHKIMIO KOHTPOJISL HECYIIEH B TEUCHHE YKa3aHHOTO Medckaoposozo unmepsana (Inter Frame
Space, IFS). MexkaapoBbslii HHTEpBaJ ONpeAeseT BpEMEHHOM HHTEpBAJI MEXy Iiepeiaueii
kagapoB. B ctannapte IEEE 802.11-2016 onpeneneno 10 mexxkaapoBbIX HHTEPBAJIOB, KOTOPbIE
CIIy’at Juist oOecreyeHus MPUOPUTETHOTO JoCcTyNa K cpeze nepenayn. IFS HezaBucuMbI OT
CKOPOCTH TEepeavyy U OMPEACIIAIOTCS OTIETBHO IS KXo crierudukanuu Gu3n4eckoro
YPOBHS. DTU UHTEPBaJbI cClieayoune (yka3aHbl B TOPSAIKE YBEIUYCHHS ITTUTEEHOCTH):

* yMeHbLUeHHbIN MmeXKKagpoBsblit nHTepsan (Reduced IFS, RIFS);

®  KOPOTKUI MeXKaapoBbiii MHTepBan (Short IFS, SIFS);

*  MeXKaapoBblii MHTepBan ¢yHKUmmM PCF (PCF IFS, PIFS);

*  MeXKaaposblii MHTepBan ¢yHKumm DCF ( DCF IFS, DIFS);

* apbuTpaXKHbI MexXKaapoBsbiii MHTepBan (Arbitration IFS, AIFS);

®  paclMpeHHbIt meXKagpoBsbii nHTepsan (Extended IFS, EIFS);

®  KOPOTKUI MEeXKaapoBbiii MHTepBan dopmupoBaHua nyya (Short Beamforming IFS, SBIFS);

®  MEeXXKaapoBblli MHTEPBA/ NPOTOKOIA YTOUHeHUs nyda (Beam Refinement Protocol IFS, BRPIFS);

* CpeAHWA MeXKagpoBsblih MHTepBan dopmmnpoBaHmsa nyda (Medium Beamforming IFS, MBIFS);

*  [/INHHbIN MEeXKaapoBblii MHTepBan dopmupoBaHua nyya (Long Beamforming IFS, LBIFS).




Mexxkanposslii nHTepBas SIFS camblii KOPOTKHI U3 BCEX MEKKAAPOBBIX MHTEpBaIOB. OH
HCIIOJIb3YETCS, KOT/1a OecpoBO/IHAsI CTAHIIMS 3aXBaTUIIa CPey U el TpeOyeTcst COXpaHUTh
JIOCTYTI K Cpejie Ha BpeMsi, He0OX0AUMOE ISl TIepeIadr MOCIIeI0BaTeIbHOCTH KaIpOB.
Hcnonp3oBaHre HEOOIBIIOTO BPEMEHHOTO MHTEPBAIa MEX Ay Nepeadeil KaJpoB MO3BOJISET
IPEIOTBPATUTH MOIBITKY 3aXBaTa CPelibl IPYITUMH CTaHLIUSMHU.

B HekoTOphIX ciydasix, AJisi YMEHBIICHUS HAKJIAIHBIX pacxo10B, BMecTo SIFS moxer
MCII0JIb30BaThCsl MEXKapoBbli nHTEpBan RIFS.

Nurtepsan PIFS ucnons3yercs ToueunsiM koopauHaTopoM (Point Coordinator) ¢pyakuuu PCF
u rubpuaneiM koopaunaropom (Hybrid Coordinator) ¢pynkunn HCF st momyuenus
MIPUOPUTETHOIO JOCTYIA K CpeIe.

Mesxkanpossiid uHTepBas DIFS ncnonb3yercst 6ecipoBOAHBIME CTAaHIUAMH, PaOOTAIOIIMH
nox ynpasienueM DCF, nis nepeaaun kaapoB JaHHBIX U YIIPABISAIOMIMX KaJIpOB.

Nutepsan AIFS ucnomnp3yercst 0eCipOBOJHBIME CTAHIMSIMU, TTOAIEPKUBAIOIIUME QOS, s
MOJY4YEHHMS JOCTyma K cpefie ¢ momonisio meroga EDCA.

Wurtepsain EIFS ucnonsdyercs ¢pynkueit DCF Bmecto DIFS B TOM ciyyae, Korja cTaHIHS
orpezenuia, YTo NOCIEAHUNA MOTy4YEeHHBINH KaJlp coAepKall OIIUOKY UM €r0 KOHTPOJIbHAs
cymma Obl1a HekoppekTHa. [Tocne ycnenmHoro nmosrydenus kanapa, Gyaknus DCF cHoBa Oyaer
ucnonb3oBath uHTepBai DIFS.

NurepBan SBIFS nomkeHn ucnonb30BaThCs AJi OTACICHUS HECKOJIBKUX Mepeay OT OJHOTO
nepeaaTyrKa B TEUEHUE Pa3BEPTKH CEKTOpa MPHEMHUKA (receive sector sweep) HiIu Koraa
KaXKaasl mepejiaya MpoUCXOAUT € APYroi KoH(Urypaluei nepeiaroiieii aHTeHHbBI U He
OKU/IAeTCsI, YTO OTBETHAsS Iepeaada Oy/eT BhlmonHeHa yepe3 uarepBai SIFS.

NurepBan BRPIFS noikeH ncnonb30BaThes CTAHIMAMU MEXAY NIepeadyaMy KaJapoB
npotokosia Beam Refinement Protocol (BRP).

Hurepan MBIFS nomken ucnonszoBatscs Mexay BTI (Beacon Transmission Interval) u A-
BFT (Association Beamforming Training) u mexuy ISS (Initiator Sector Sweep), RSS
(Responder Sector Sweep), kagpamu SSW-Feedback (Sector Sweep Feedback) u SSW-Ack
(Sector Sweep Ack).

NurtepBan LBIFS noimkeH ncnonb30BaThes MEKy MepeaadyaMu, UCIOJIb3YIOIIMMU pa3HbIe
anteHHsl DMG (Directional Multi-Gigabit), 1 korja oxuaaercs, 4To noaxy4areib
MEepEeKIToUnTCs Ha aHTeHHbl DMG.

3unauenus IFS 3aBucsat ot cpensl nepenaun u puxcuponansl (3a uckiarodenneMm AIFS) ns
KaXXI0ro (DU3HUUECKOro YPOBHS, HE3aBUCHUMO OT OMTOBOI CKOPOCTH OECTIPOBOIHOM CTAHIUH.
Bce BpemMeHHBIE MHTEPBAJIBI HAUMHAIOT OTCUUTHIBATHCA OT MOMEHTA OKOHUYAHUS Tepeadn
OUepeHOTO Kajapa. ITo He TpedyeT nepeaaun KakKux-I1ud0 crennaaibHbIX CHHXPOHU3UPYIOIINX
CUTHAJIOB U HE OTPAHUYUBAET pa3Mep KaJpa pa3sMepoM BPEMEHHOTI'O CJIOTa, TaK KaK CIIOThI
MIPUHUMAIOTCSI BO BHUMAHUE TOJIBKO MPU MPUHATUY PELICHUs] O Havalle epeaadn Kaapa.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: (buzNYecKue  OCHOBBI
pa6OTBI TCJICKOMMYHHUKAIIUOHHBIX
CUCTEM ¥ BO3MOXXHBIE YyTPO3bI
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;

1.J1s1s1 yero HaJl0 pacCYUTHIBATH IHEPreTHYECKH I
NOTeHIHAJI IMHUM CBA3U?

2.Yro takoe Ynpasnenue kaapoM (Frame Control):
3.Uto Takoe YmpaBieHue ouepeaHoCThIo (Sequence
Control)

YMeTh: MPaKTUYECKH TPUMEHSTH
TEOPETUIECKHE 3HAHUSA npu
peleHnH 3aaq 3aIIUTHI
uHpopMaluu B OECIPOBOTHBIX
CUCTEMaX;

1.Yto takoe Ympasnenue QoS (QoS Control)
2.Uro Takoe Teno kagpa (Frame Body):

Onucanue MKaJbl OLICHUBAHUA:




Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

KM-3. KourpoJsbHas padora Ne 4; JlaboparopHasi padora Ne 5;

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpuaTHA: [IpakTnueckoe 3ansTue

Kparkoe cogepxanue 3agaHus:
Crangapt IEEE 802.11 noanep:xuBaet Tpu pa3HbIX TUIA KaJAPOB: * KAJPhl JAHHBIX WIIH
uHdopManroHHbie Kaapel (data frames) - ucrnonb3yroTest UIs epejauul JaHHBIX;
KOHTpOJIbHBIE KaAphl (control frames) - cimyskaT A KOHTPOJISI TOCTyTA K Cpefie; * KaJIpbl
yrpaieHus (management frames) - HCIIONB3YIOTCS 11 0OMEHa yIpaBJsitonie naopmammei
[P BBIMOJHEHUHU TakuX onepauuii nogypoBHs MAC, kak accolaius ¥ pa3pbiB aCCOLUALNUN
CTaHILIMU C TOYKOH JJOCTYTA, ayTeHTH(PHUKAINA U OTMEHA ayTeHTU(DUKALMT, CHHXPOHU3AIHS U
np. Kaxnsit kanp MAC cocTOUT U3 CIeAyIOIMX OCHOBHBIX KOMIIOHEHTOB: 3arojioBKa Kajpa,
TeJa KaJapa epeMEeHHON JUIMHBI U KOHTPOJIBHOM CyMMBI Kajpa. IlepBbie Tpu moss
(«YnpaBnenue kaapomy, «JlnurenpHoCcTh/uaeHTHPUKATOPY, «ALlpec 1») U mocaenHee noie
(«KoHTposbHas cyMMa Kajpa») IpUCYTCTBYIOT BO Bcex kaapax MAC. OcranbHbIe MO
(«Anpec 2», «Anpec 3», «YTpaBieHUE 04epPEeTHOCTRION, «Anpec 4», «YnpasineHue QoSy,
«Teno kagpa») NpUCYTCTBYIOT TOJBKO B ornpeneneHHbIx kaapax MAC. Puc. 4.1 ®opmar kaapa
MAC IEEE 802.11-2012 Kasxpl1ii U3 TUTIOB KaJpOB pa30MBaeTCsi Ha HECKOJIBKO MOTHUIIOB B
3aBUCHUMOCTH OT BBIMIOJIHAEMOMN Onepanuu

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TMPUHIMIBI  TTOCTPOCHUS 1.Yto takoe Bepcust mpotokoina (Protocol Version)
OECIIpOBOIHBIX ~ KOMIIbIOTEPHBIX 2.Yro takoe Tun u noarun (Type, Subtype)
CeTell C pa3IMYHON peanu3anuen 3.

(GU3NUeCcKOro KaHaja, a TakKe
METO/JBl M CpPEICTBa OOECIICYCHUS
nH(MOPMAIIMOHHON 06€30MaCHOCTH; Ymo makoe K DS (To DS)

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTENIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. JlabopaTopHnasi padora Ne 6; Jlaboparopnas padora Ne 7

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpOBbHOrO0 Meponpustusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpuaTHA: [IpakTnueckoe 3ansTue

Kpatkoe cogepxxanue 3agaHus:
pPOEKTUpPOBaHHE OECIIPOBOIHBIX CETEH MPaKTUUECKU HEBO3MOXKHO 0€3 OLIEHKH IPUTOJHOCTH
JIMHUY CBSI3H, T.K. 3T OI[CHKA UMEeT OOJIbIIIOE 3HAYCHHUE JIJIS BBISIBJICHUSI BO3MOXHBIX ITPOOIIEM
B X0/i¢ yCTaHOBKU. Hanmuuue Xopoiero sHepreTH4eckoro noTeHuuana spisiercs: 0a30BbIM
YCIIOBHEM JIJISl HOPMAJIBHOTO (DYHKIIMOHUPOBAHHUSI JIMHAN CBSI3U. DHEPTEeTHUECKUI MOTSHIIHAI
(Link budget) 6ecripoBo1HOM TUHUH CBSI3U YYUTHIBAET BCE YCUIICHHS U TOTEPU YPOBHS
CHUTHAJIa TIPY €T0 PAcIpOCTPAHEHHUH OT NepeIaTunKa K IPHEMHUKY depe3 0eCIIpOBOTHYIO CPEy
nepeaayn, kabenu, pa3beMbl U Pa3IMUHbIe IPENATCTBUS (CTEHBI, IOTOJIKH, 1E€PEBbs U T.1.).
[TonHOE ypaBHEHHE SHEPTETUYECKOTO MTOTSHIIMAIA JIMHUHU CBSI3U MOXKHO 3aIHACaTh CISIYIOIIUM
obpazom: LI - 000+ 000 -000+ 00000 -00000 =000+ 0000, (1) roe:
(] J— momHoCTh nepeaatunka, 1bm (dBm); [1][— moTepu curHana B aHTEHHOM KaOene u
pa3zpemax mnepenatomiero Tpakra, ab (dB); (11— koadduineHT ycuneHus nepeaaromei
anTeHHsl, 1b (dBi1); [1[][]— notepu nepeaauu B cB000AHOM npocTpaHcTBe, b (dB); (111 11[1[]—
K03 uureHT ycuneHus npueMHoi autenHsl, 1b (dBi); (1] [J— notepu curHana B
aHTEHHOM Kalelle U pa3beMax NnpueMHoro Tpakra, 1b (dB); [1[][]— 3amac Ha 3amupaHue
curnana (SOM, System Operating Margin), a1b (dB); [1[1[][][]— 9yBCTBUTEIBHOCTb
IpUEMHHUKA MPU JaHHOM ckopoctu nepenaun, Abm (dBm). [Totepu B cB0OOgHOM IpOCTpaHCTBE
JUISL IMHUY CBSI3U C U30TPOITHBIMU aHTEHHAMH MOYKHO PAacCUUTATh € OMOIIBIO CIEAYIOIIEH
dopmymer: (10001 = 2000000 + 20000000 + [(ab), (2) roe: [17]1— ocCHOBHBIE TIOTEPH TIEpeIavyH B
CBOOOJTHOM MPOCTPAHCTBE; [ |— IeHTpabHas 4YacTOTa KaHajla, Ha KOTOPOM paboTaeT cucreMa
CBsI3U; []— paccTOsTHHE MEXTy ABYMSI aHTEHHAMH; [ ]— KOHCTaHTa, KOTOPast 3aBUCUT OT €IMHHIT
U3MEPEHUs YacTOThl M paccTosiHUA. KoHCTaHTa B BBIpa)KEHUH MOKET MEHATHCS B 3aBUCUMOCTH
OT TOTO, B KAKUX €IMHUIIAX BBIPAYKEHBI YACTOTA U PACCTOSHUE: * ISl YaCTOTHI, BHIPAKCHHOH B
[T, u paccTosiHUsI, U3MEPSIEMOTO B KUJIOMETPAX, KOHCTAHTa paBHa 92,45; ¢ /1t 4acTOTHI,
BbIpakeHHOU B MI'11, 1 paccTOsIHUSL, U3MEPSIEMOro B KUJIOMETpaxX, KOHCTaHTa paBHa 32,4; ¢ s
4acTOTHI, BEIpakeHHOM B MI'11, M paccTosiHusA, N3MEPSEMOr0 B METPax, KOHCTAHTa paBHA -
27,55. JIns Ipyrux TUIIOB aHTEHH CIIEAYEeT YYUThIBaTh Ko3(duument ycunenus. B pesynprare
BbIpaXXEHHE [ TOTEPh B CBOOOJHOM MTPOCTPAHCTBE MPUMET CleLyromuid Bua: 11111 =
20000+ 20000 — 000 = 00000 + H(ab), (3) rae: [0 [J— ocHOBHBIE MOTEPHU TIEpeIadH
B CBOOOJHOM IIPOCTPAHCTBE; [ |— IIeHTpajbHas 4acToTa KaHaja, Ha KOTOpOM paboTaer cucrema
cBsi3U; []— paccTosiHMe MEXTy ABYMs aHTeHHamu; [ ][] [J— koappULIMEeHT ycuaeHus
nepenarouieil anteHHsl; - 54 - [1[J[1[][J— koapdunueHT ycuieHuss IpueMHO aHTEeHHBI; [ |—
KOHCTaHTa, KOTOPasi 3aBUCHUT OT €AMHUI U3MEPEHHS YacTOThI U paccTosiHUA. HanexHOCTh
paboThI OECTIPOBOIHO JIMHHUH CBSI3U B TIEPBYIO OUEPEIh ONPEACISETCS YHEPTeTHICCKAM
3aracoM Ha OBICTpbIE U MeJUIeHHbIe 3amupanus. [loaTromy npu ee pacuere 00s13aTeNTBHO
JIOJDKEH OBITh IPEyCMOTPEH Pe3epB Ha KOMIICHCAIMIO 3TUX 3aMUpaHuil [] 3amac Ha
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3amupanue curtana (SOM). SOM omnpenensiercs: Kak pa3HHULIA MEXKAY YPOBHEM (PaKTHUECKU
IPUHUMAEMOr0 CUTHAJIA U YyBCTBUTEIBHOCTBIO IPUEMHHUKA, KOTOpast 3aBUCUT OT BIOPAaHHOTO
Tua Monyistumu. LIC10 = 000 =000+ 000 - 000 + 00dot - oot =
OO, (4) toe: [0 )— 3amac Ha 3amupanue curaaina (SOM, System Operating Margin), 1b
(dB); [1[1[]— momHOCTh nepeaarunka, 1bm (dBm); [1[1[]— noTepu curHaia B aHTCHHOM
kabene u pazpemax nepenaromiero tpakra, 1b (dB); [ 1— koaddurmenT ycunenus
nepenatomieit anrenusl, 1b (dBi); [11][— moTepu nepenayn B CBOOOJHOM MPOCTPAHCTBE, b
(dB); L ko3 duuueHT ycuaeHus npueMHoi anteHnsl, 1b (dBi); (11111 []— motepu
CHTHaJIa B aHTEHHOM KabeJie U pazbeMax npuemMHoro tpakra, ab (dB); -
YyBCTBUTEILHOCTh IPHEMHHUKA HA JAaHHOUM CKOpocTHu niepenayu, 1bMm (dBm). Uem Brime SOM,
TEM HaJie)kHee OecrpoBOHAs IMHUS CBsI3U. CUnTaeTCsi, MUHIMAaJIbHAas BEJIMYMHA 3araca Ha
3aMUpaHue 10JKHA ObITh He MeHblIe 10 1b 1 3Toro 10cTaTOYHO 17151 UHKEHEPHOT'O pacueTa,
HO Ha MpaKTHKe yacTo ucnoib3ytoT 3Hauenue 20 [1 30 nb. [l a¢pdexTuBHOIM cBSI3U ©
MIOMOILBIO CAHTUMETPOBBIX BOJIH HAJI0 00€CIeUUTh OECIIPENSITCTBEHHYIO JIMHUIO IPSAMON
BUJUMOCTHU MEXy NEPEAATYMKOM U TPUEMHUKOM. OJHAKO 3TO HE BCErla BO3MOXKHO,
0COOEHHO IIPU NOCTPOEHNUHU OECIIPOBOIHBIX CeTel BHE nmomeneHui. s onpeaeneHus Toro,
CKOJIBKO ITPOCTPAHCTBA JOJKHO OBITH CBOOOIHO OT IPErpajl Ha JIMHUU CBSI3U MEXIY
nepeAaTyYuKoM U IPUEMHUKOM HUCIOJIb3YETCs TaKoe MOoHATHE, Kak 30Ha @Openens (Fresnel
zone). bimxaiiias K IMHUM, COEIMHSAIONIEH NepeaaTyuK ¢ IPUEMHUKOM, 30Ha Ha3bIBAETCS
nepBoii 30Ho0i @penens. Bee ecrecTBeHHbIE (3€MIIsl, XOJIMBIL, IEPEBbs) U UCKYCCTBEHHbBIE
(3maHusi, CTOJIOBI) MIPENSATCTBHUS, MOMAJAIONIME B HEE, OKa3bIBAIOT HAMOOJIEee HETaTUBHOE
BJIMSIHME HAa YPOBEHb CUTHAJIA B pe3yJIbTaTe OTPayKEHUs, IPEIOMIICHUS, pACCEUBAHUS UIIH
mudpakuuu. [Ipu 5TOM, YeM JUIMHHEe JTHHUS CBSI3U, TEM BaKHEE CTAHOBUTCS BBIYHCIICHUE
panuyca nepBoii 30Hbl Openens. s 1r000i TOUKU paHOIMHUK PainyC IEpBOM 30HbI
dpenens MOXHO HaiiTy 110 hopmyrre: [ = 17,32V (11 x 112 [1 x (01 + [12) (5) rae: [1— paguyc
nepBoii 30Hbl @penens, M; 11— paccTosHUE OT aHTEHHBI ITepelaTunKa 10 CaMOM BbICIIEH
TOYKHU TPEAIOJIaraeMOro MPENATCTBUS, KM; [ |2— pacCTOSHUE OT CaMOM BBICIIICH TOYKU
HPENoIaraeMoro MpensaTCTBUS 10 aHTEeHHbI IPUEMHUKA, KM; [ |—4actoTa, [ T, YuuTsiBas ToT
(dakT, 4TO MaKCUMaJIbHBII paauyc nepsas 30Ha OpeHenst UMeeT B TOUKE, paBHOYIaJI€HHON OT
00enx aHTEHH, MOJIyYUM YIPOLIEHHYIO (OpMYITy AJIS €ro BBIUUCIEHUS: [| = 17,327 [ 4F (M),
(6) - 55 - re: [1— paauyc nepBoi 30HbI PpeHens, M; [1— paccTOSHAE MKy aHTEHHAMH, KM;
[J—uacrota, I'Tu. Ecnu B o6nactu, paanyc kotopoit coctasisier 60% nepBoit 30ub1 Openens,
HET Mperpaj, TO MpHU pacdyeTe paJuoIMHUNA MOKHO OIPAaHUYUTHCS YUE€TOM IOTEPh CUTHAJIA B
cBOOOTHOM IpocTpaHcTBe. UTOOBI JOCTHYB 3TOT0, BHICOTA [10/IBECA AHTEHH TPUEMHUKA U
nepegaTyrKa J10JKHa ObITh TaKOW, 4YTOOBI BAOJIb PaJAUOIMHUN HE ObUIO HU OHON TOYKH,
paccTosiHUE OT KOTOPOM 710 mpensATcTBUA ObUI0 Obl MeHbIE, yeM 0,6 paanyca nepBoii 30HbI
®penens. Cienyer OTMETUTD, UTO 3€MJIS TaKXKe SIBJISIETCS. OAHUM U3 MpensaTcTBUi. s
YIIPOLIEHHOTO BBIYMCIIEHUS paaunyca o0nacTu, coctapistomiero 60% pannyca nepBoit 30Hbl
dpeHens, yMHOKHM BRIPAKEHHE MPEBIAYIIeH (opMyiIsl Ha Kodduument 0,6: [1(60) = 10,4V
{1 4F (m), (7) Apyrue MCTOUHUKHU YCTaHABIMBAIOT OoJjiee )KeCTKUEe TpeOOBaHMsL: IPerpabl
JOJKHBI 0TCyTCTBOBaTh B 80% mepBoii 30Hb1 dpenens. [ ynpouieHHOro BHIYUCICHUS
panuyca obnactu, coctapisttoniero 80% paauyca nepBoit 30H6I DpeHetst, Hy*KHO YMHOXKHUTb
BbIpaXXEHHE JIsl YIPOIIEHHOTO BBIUMCIICHHUSI MAKCUMAJILHOTO pajinyca nepBoii 30HbI OpeHens
Ha ko3 dunuent 0,8: [1(80) = 13,86V [1 4F (M), (8) Crnenyer moHUMaTh, YTO paauyc MepBOi
30HbI OpeHens He SBIIIETCS BBICOTOM YCTAaHOBKH aHTEHH, HO HCIOJIb3YeTCs IS ee
BbIuMcIeHHs. Onpeaenss BBICOTY YCTAaHOBKH aHTEHH, CJIEAYET YUUThIBATh TAK)KE KPUBU3HY
3eMHOI noBepxHOCTH. Ee MoxHO paccunTaTh, ucnonb3ysa hopmymy: LA =[] 2 68 (M),
(9) rae: [ AL xpuBU3HA 3eMHOM MMOBEPXHOCTH, M; [][] paccTossHUE MEXTy aHTEHHAMH,
kM. Torga MUHHMAasbHAas BBICOTa YCTAHOBKH aHTEHH HaJl IPENSITCTBUSIMH, C YIETOM TOTO, YTO
60% nepBoii 30861 PpeHens cBOOOIHO OT Mperpai, OyAeT BRIYUCIATHCS 1o hopmyne: [1111][]
=10,4V [ 4F + 12 68 (m), (10) rme: (11111 BpIcOTA YCTAaHOBKH aHTEHHBI, M; [ ][]
paccTosiHue MEX1y aHTeHHaMH, kKM; [ |[] gacrora, I'Tu. Ecin Heo6XoanMo paccuuTaTh BHICOTY
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YCTaHOBKH aHTEHHBI IIPH OTCYTCTBUU NpenarcTBuil B 80% nepBoii 30HbI PpeHens, To
koaddurment 10,4 B popmyine (10) Hamo 3amenuts Ha 13,86

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb:  HaBbIKAMM  HACTPOMKHU
CETEBBIX uHTepdeiicoB
OeCIpOBOJHBIX  KOMIIBIOTEPHBIX
CeTe, METOJAaMH  IIOBBIIICHUS
3aILMILEHHOCTH repeaaBaeMon
yepe3 HUX MHpopMauuy;

1.0npenenute moTepu B CBOOOTHOM MPOCTPAHCTBE HA
JIMHUU CBSI3U MEXIY TOUYKOM T0CTYIA U KIIMEHTCKUM
ycrpoiictBoM ctaraapta 802.11n, paboTarommmu Ha 7
kaHaie (1eHTpanbHas yactota 2442 MI'ni). Pacctosaue
Mexay yerpoictBamu — 100 m

2.0npenenute NOTEPU B CBOOOJHOM IIPOCTPAHCTBE HA
JIMHHUM CBSI3U MEX]y TOUKOU foctymna ctanaapra 802.11n
1 TOYKOM noctymna crangapta 802.11ac, paborarommmu
Ha 64 kanane (ueHTpaibHas yacrora 5320 Ml ).
Paccrosinue mexay ycrpoiictBamu — 200 M.
3.Brruucnute paanyc nepBoit 3061 OpeHens.
Paccrosinue mexny anrennamu 15 km. Paccrosinue ot
AHTEHHBI MEPEIATUNKA IO CAMOM BBICIIEH TOYKH
npeanogaraemMoro npensarcreus — 7 km. [lepenaua
Benercs B quanasone 2,4 [T Ha 6 kaHane (LeHTpanbHast
gacrora 2437 MI't

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€E TPEUMYILECTBEHHO BBITIOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

10 cemecTp

®dopma NPOMeKYTOUYHOM aTTecTalMu: 3a4eT C OLICHKOU

IIpumep Onsiera

Hny
M2U

3AUETHBIN BUJIET Nel

Kadenpa Bezonacnocmu u ungopmayuonHuix

MexHoI02Ul

Jucrmmimaa  «be3onmacHOCTh OECITPOBOIHBIX CETEH IMepenadn
UHPOPMALIUH »

NH:KeHEePHO-IKOHOMHUYECKUIl HHCTHTYT

Ymeeporcoaro:
3as. kagp. BUT
A.FO.Hesckuti
IIpomorxon HMK
HUDB Ne

3. 3amaya

1. Cetn WiFi 802.11a, b, g. OcoGeHHOCTH, CTAaHAAPTHI, XapaKTEPUCTUKH.
2. Apxurektypa cetu 3G (UMTYS).

IIpoueaypa nposenenust

[TucemenHas ¢popma 1o OwmeTy

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Uuaukarop: OIIK-7(Komnerenius)

Bonpocsl, 3aganus
1.JIokanbHbIe GecripoBoiHbIE KoMIIbIOTEpHBIE ceTu cTanaapToB IEEE 802.11, 802.15.
®u3nyecKuil, KaHaJIbHbIM U CETEBON YPOBHHU
2.Kondurypanus 6ecripoBOHBIX JIOKAIBHBIX KOMIIBIOTEPHBIX CETEH.
3.. Kommnbrotepusie cetu ctangapta IEEE 802.11: Texauueckas peanuzamus 1
KOH(pHUTypHpOBaHHE
4.0000111eHHBIN ClIeHapUii aTaK Ha CETEBYI0 MH(POPMALIMOHHYIO HH(PACTPYKTYPy
0ecrpoBOIHON KOMIIbIOTEPHOH ceTH

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.0neHuTe BO3MOXKHOCTD PabOThI KaHaa CBSA3U AJTMHON 2 KM MeXIy Toukoi goctyna DAP-
3310 u GecipoBOAHBIM KIHEHTOM ¢ agantepoM DWA-182 Ha MakcuManbHON CKOPOCTH,
nojaepKuBaeMoii 6ecripoBoiHO# ceThio (300 M6uT/c). YcTpoiicTBa paboTaroT Ha 6 KaHaie
(ueHTpanpHas yactora 2437 MI'm).

BepHnbplii otBeT: 3anuiieM TexHuueckue xapakrepucTuku DAP-3310 u DWA-182: »
MomHocTh epenaTurka Ha Bcex ckopocTsax DAP-3310: 20 dBm; « MomHocTh
nepenatunka DWA-182 nHa ckopoctu 300 Mout/c: 15 dBm; « MomHoCTh nepeaTanka
DWA-182 na ckopoctu 1 Mout/c: 19 dBm; « UyBctButensnoctb DAP-3310 Ha ckopoct
300 Mowut/c: -69 dBm; * UysctBurenbrocth DAP-3310 Ha ckopoctu 1 M6wut/c: -96 dBm;
* UysctBuTenbHOCT DWA-182 Ha ckopoctu 300 Mout/c: -61 dBm; * UyBCcTBUTENBHOCTH
DWA-182 na ckopoctu 1 M6ut/c: -87 dBm; ¢ Koaduument ycunenus mraTHoi
aateHHsl DAP-3310: 10 dBi. * Koaddumment ycmienus mraraoit anteaHsl DWA-182: 0
dBi; « IToTepb B aHTEHHO-(UAEPHOM TPAKTE, T.€. MEKAY OECIIPOBOJHBIMU YCTPOUCTBAMH U
ux aHteHHamu, HeT (0 1bm). [Ipumeuanue: XxapakTepUCTUKH YCTPOMCTB MOXKHO
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nocMoTpeTh Ha caiite http://dlink.ru — IIpoaykTs! u pemenust — becnpoBogHOE
obopynosanue. Jlamee Heooxoaumo neperitu Ha ctpanuiyy DAP-3310 u DWA-182 B
paznen Xapakrepuctuku. lllar 1. OueHuM JIMHUIO CBA3U B HANIPABJICHUU OT TOUKHU
JocTymna K kiueHty. Haliiem notepu B cBoO0oaHOM npocTpancTBe. [locTaBum 3HaueHUs B
bopmyny (2): 200111(2437) + 200111(2) + 32,4 = 106,2 a1b Paccunraem 3amac Ha
3amupanue s ckopoctu 300 Mowut/c. IloncraBum 3naueHus B popmyny (4): L1111 =20 —
0+10-106,2+0—-0—(—61)=-15,2 nb Ilar 2. OueHuM JIUHHUIO CBSI3U B 0OpPaTHOM
HaIpaBJIEHUU — OT KJIMEHTAa K TOuKe JocTtyna. Paccuntaem 3amac Ha 3aMupaHue.
[MoncraBum 3Havenus B popmyny (4): 1 =15-0+0—-106,2+10—-0—(—69) =
—12,2 nb BriBoa: 3anac Ha 3aMHUpaHuUE JIMHUU CBSI3U B 000MX HAIPABICHUSX HAMHOTO
Mmenbine 10 1bm, 4TO TOBOPUT O €€ HeTOCTATOYHOM SHEPreTHYECKOM MOTEHITHATIE.
2.0npenenure MaKCUMaJIbHOE PAaCCTOSTHUE, HA KOTOPOM JIMHMSA CBsI3u Mexay DAP-3310 u
DWA182 Gynet crabmibHO paboTaTh B 000MX HANIPABICHUSAX MPU CKOpOCTX nepenadn 300
Moburt/c u 1 M6ur/c.
Bepusriit otBer: PEHLIEHUE ®opmyna ju1st pacueTa JaabHOCTH CBSI3H OepeTcs u3
BBIpa)KEHU JIJIs TOTEPh B cBOOOAHOM mpoctpanctse: [ = 10( 0 J-2000 10— 20) (11)
Hcxons u3 OTHOTO YpaBHEHUS SHEPTeTUYECKOTO TIOTEHIIMAIA JIMHUH CBSI3H, TOTEPH B
cBOOOHOM IPOCTPAHCTBE MOKHO BBIYHCIUTH ClIeAyromuM odpazom: [ = 1[0 —
oo+ 000+ opood -o00oon -00oon = 0oo(12) War 1. Haitgem
paccTosiHue MEXy YCTPONCTBaMU MpH Nepeaade JaHHbIX Ha ckopocTu 300 Mout/c.
[Tepenatomee ycrporiictBo — DAP-3310, mpurumaromiee ycrpoiictso — DWA-182.
3nauenne SOM mpu pacuerax Oyzaem O6pate paBHbIM 10 ab. [Totepu B cBoOO HOM
npoctpanctBe coctaBar: [1[111=20-0+10+0—0—(—61)— 10 =81 ub ITo popmyme
(11) HaxoUM JaTBHOCTD CBSI3H, BRIPAXKEHHYIO B Kritomerpax: [ = 10(
81-200111(2437)-32,420)=0,110 xm = 110 m Cnenaem pacuer 1ij1si 0OpaTHOTO
HamnpaBlieHus TuHuU cBsa3u. [lepenatomiee ycrpoiicteo — DWA-182, nmpuHumaroiee
ycrpoiictBo — DAP-3310. [lotepu B cB0OOOAHOM npocTpaHCcTBE cocTaBat: [ 11 =15—-0+
0+10—0—(—69) — 10 =84 ab Ilo hopmymne (11) Haxoaum JaNBHOCTH CBSI3H,
BBIpaKEHHYIO B KujiomeTpax: [1 = 10( 84—200111(2437)-32,420)=0,156 km = 156 m
BrIBoA: MakcUManbHOE PACCTOSTHUE MEKIY YCTPOIMCTBAMHU, IIPH KOTOPOM OHU OYAYT
cTabmibHO paboratk Ha ckopoct 300 MOuT/c, cocraBisier ne 6osiee 110 merpos. Illar 2.
Haiinem paccrosiHue Mex1y yCTpoiicTBaMH MpH Mepeaayue JaHHbIX Ha ckopocTu 1 Mourt/c.
[Tepenaromee ycrpoiictBo — DAP-3310, mpunumatomiee yctporictso — DWA-182. [lotepu
B CBOOOHOM TpocTpaHncTBe coctapar: [1[1[1=20-0+10+0—-0—(—87)—10=107 nb
ITo ¢popmyne (11) HaAXOAMM TATBHOCTH CBSI3HU, BRIpAXKEHHYIO B Kitomerpax: [ = 10(
107-200111(2437)-32,4 20 ) = 2,2 kM - 58 - Cnenaem pacueT i 00paTHOro HaNpaBJICHUs
nuHuM cBs3u. [lepenatomee ycrpoiictBo — DWA-182, npunnmatoiee ycrpoiictso — DAP-
3310. ITorepu B cBOGOJHOM TpocTpaHcTBe cocTaBst: [1[1[1=19—-0+0+10—-0—(-96)
—10=115 nb 1o popmyne (11) Hax0qUM 1aTBHOCTH CBS3H, BHIPAKEHHYIO B KHJIOMETpaXx:
T =10(115-200111(2437)-32,4 20 ) = 5,5 kM BpIiBoJ: MaKcCUMaNbHOE PACCTOSIHHE MEXKIY
YCTPOWCTBaMH, PU KOTOPOM OHHU OYIyT CTaOMIBLHO paboTaTh Ha ckopocTu 1 Mout/c
coCTaBIIIeT He Oojee 2,2 KM
3. ®yuknus ToueuHoii koopaunamuu (PCF)
OTBeThI:

JIOJKHA OBITh peain30BaHa BO BCEX OECIPOBOJIHBIX CTAHIMAX TOJIBKO JJIs pabOThI B peKuMe
IBSS

aBisgeTcs gonoaHuTenbHbIM K DCF MeToioM 1ocTyna, KOTOpPbIil MPUMEHSETCS TOJIBKO B
UH(QPaACTPYKTYPHOM PEKUME

JIOJDKHA OBITh peain30BaHa BO BCeX OECIPOBOIHBIX CTAHIMX A7 paboThl B peskumax IBSS u

UHQPaCTPyKTypHOM
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Bepusliit otBeT: siBnsiercsa nonoanutenbHbiM K DCF MeToioM goctyna, KOTopblit
MIPUMEHSIETCS TOJIKO B MH(PPACTPYKTYPHOM PEKUME

4.Cranpapr IEEE 802.11 ynpasasier 10cTyIIOM K 0eclIPOBOIHOI CeTH yepe3 YCIyry
OTtBeTsI:

WHTErpaluu

ayTeHTH(UKAITIT

acconuanuu

pacnpeneneHus
Bepuslii oTBeT: ayreHTH()UKAINN

2. Komnerenuust/Uugukarop: [1K-1(Kommerenims)

Bomnpocel, 3axaHus

1.JlokasibHbIE OECIIPOBOAHBIE KOMITBIOTEPHBIE CETH

2.Texnonoruu uHPpakpacHoii cBs3u. CereBas TexHomorust Bluetooth

3.Texnonoruu ceHcopHsix cereii ZigBee. Texnomnorus Wireless USB. 6.2 becripoBoaabie
JoKaJbHBIE ceTH U TexHojorun. Texnonorun WiFi u cranmapter 802.11.
4.Knaccudukanus arak Ha CETeBYI0 MHPOPMAIIMOHHYIO HHPPACTPYKTYpy OecripoBOAHON
KOMITBIOTEPHOM CETH.

Matepuanbl 1Jisl IPOBEPKHU OCTATOYHbIX 3HAHUI

1.CymecTByIOT cieayionye BU/bI ONepPalli CKAHMPOBAHUS
OTBETHI:

aKTUBHOE CKaHMPOBAHUE
[IaCCUBHOE CKAHUPOBAaHUE
CKPBITOE CKAaHUPOBAaHUE
BepHblii OTBET: aKTUBHOE CKAHUPOBAHWE TACCUBHOE CKAHUPOBAHUE
2.ba3oBblii HaGop ycayr (BSS) .
OTBeTHI:
BeiGepute ouH OTBET:
COCTOUT M3 HECKOJIbKUX CTAHIINH, peanu3yromux ooumii mporokoid MAC u cocTszaromuxcs 3a
JOCTYT K pa3JesieMol cpejie epeaadn
CHUCTEMA, KOTOPast UCIIOIB3YETCs JUIsl MHTETPALUY ITPOBOIHOM JIOKAJIIBHON CETH B
pacuIMpeHHbI Habop ycayr
COCTOUT TOJIBKO M3 TOUEK JIOCTYTA, peanu3yronux oommit mpotokos MAC u cocTs3aromuxcs
3a JOCTYI K pa3JesieMOt cpelie epesadn
UM OECITPOBOJTHOM CETH
BepHblil 0TBET: COCTOUT M3 HECKOJIBKHUX CTAHIMM, peann3yromux ooumii mpotokon MAC
U COCTS3aI0IIMXCS 3a JOCTYI K pa3zesieMoil cpefie nepeaayu
3.5 o6ecnieuenuss QoS Ha kaHAIbHOM ypoBHe Kaap 802.11 cogep:kuT nose
OTtBeTHI:
Bribepure ouH OTBET:
BCE yKa3aHHbIE BApUAHTHI
yrnpasnenue QoS (QoS Control)
ynpaBieHHe BbICOKOM npomyckHoi criocoOHocThi0 (HT Control)
yIpaBiieHue ouepeaHocThIo (Sequence Control)
Bepnpriii otet: ynpasinenue QoS (QoS Control
4 NUnentudpukarop Hadopa ycayr (SSID
OTtBeTHI:

BC€ YKa3aHHBIC BApHUAHTHI

SABJIACTCA CPEACTBOM obecneueHus 0€30IIaCHOCTH
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CILY’KUT JUTSl UACHTU(UKAITUN OECTIPOBOHOM CeTH
ABJIAETCS AIbTEPHATUBOM IapOJIs
BepHblii 0TBeT: CityXuT A7 uaeHTH(UKauu OeCIpOBOHOM CeTH

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710

Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIIOJIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJIBIIMHCTBO OTBETOB JIaHBI BEpHO. B yacTh Marepuana ecTb HE3HAUYNUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBITIOJIHEHA BEPHO. HA BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy
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