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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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. ITK-1 ['oTOB K BHEAPEHHUIO CUCTEM 3aIIUTHI HHPOPMAIIMH aBTOMATU3UPOBAHHBIX CHCTEM
[1K-2.1 YcranaBiMBaeT M HACTPAaUBAET CPECTBA 3aLIUTHI MH(OPMAINH B
aBTOMAaTU3UPOBAHHBIX CUCTEMAX

2. I1K-2 CniocobeH aTMUHUCTPUPOBATH CPEACTBA 3AIIUTHI HHPOPMALUU B KOMITBIOTEPHBIX
cUCTeMax U CeTsX
[1K-3.2 AAMHHUCTpUPYET MPOrPaMMHO-AIIAPATHBIE CPENICTBA 3AIUTHl HHPOPMAIUH B
KOMITbIOTEPHBIX CETSIX

3. PIIK-1 I'oTtoB obecrieunBath 3amnuTy HHPOPMALIMK B aBTOMATU3UPOBAHHBIX CUCTEMaX B
npolecce X 3KCIUTyaTaluu
NJI-1 AAMUHUCTPUPYET CUCTEMBI 3alIUTHI HH(OPMAIIMY aBTOMATH3UPOBAHHBIX CHCTEM

K BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: [Tucemennas padora
1. KonTponbaas pabota Ne 1; Jlaboparopuas pabora Ne 1; (KonTposnbras padoTa)
2. KonrtponbHas pabora Ne 4; JlaboparopHas padota Ne 5; (KontponbsHast pabota)
3. JlabopaTtopHas padota Ne 2; JTabopaTopnast pabota Ne 3. (KonrposbHas padorta)
4. JIaboparopHas pabota Ne 6; JJaboparopHas padota Ne 7 (KontposnbHast pabora)

BPC nucuuminHbl

8 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YyCHeBaeMOCTH IO
AUCUHUILINHE:

KM-1 KonrtponsHas padora Ne 1; JIaboparopnas pabota Ne 1; (KonTponbsHas pabota)

KM-2 JlabopaTtopHas pabora Ne 2; JlabopatopHas padora Ne 3. (KonTponbHas padoTa)

KM-3 KonrtponsHas padora Ne 4; Jlaboparophnas padota Ne 5; (KonTponbsHas pabota)

KM-4 JlaGoparopnas padota Ne 6; Jlaboparopnas padota Ne 7 (KonTponsHas pabora)

Buja npoMexyTouHOI aTTecTAlMU — 3a4€T C OLICHKOM.

Beca KOHTpOIBHBIX MeponpUsITHii, %o

Wanekc KM- | KM- | KM- | KM-

Pa3nen muciuIuinebl KM: 1 ) 3 4

Cpok KM: 4 8 12 15




Monens ceTeBoil 0€30MacHOCTH KOMMYTHUPYEMBIX OECTIPOBOIHBIX
JIOKAJIBHBIX CeTei. ATaKU Ha CETEBYIO HH(MOPMAIIMOHHYIO
nH(QPaACTPYKTYpy OECIPOBOIHOIN KOMITbIOTEPHOM CETH

ATaku Ha CeTeBYI0 HH(POPMAITMOHHYIO HHPPACTPYKTYPY
OECIIPOBOTHON KOMIIBIOTEPHOMN CETH

MexaHu3MBbI U cpesicTBa obecrieueHus: 0e30MacHOCTH CETEBOM
nH(pOpMaMOHHOW HHPPACTPYKTYPHI OECIIPOBOHOM
KOMITBIOTEPHOU CETH

MexaHu3MBbI U cpesicTBa obecrieueHus: 0e30MacHOCTH CETEBOM
nH(}pOpMaMOHHOW HHPPACTPYKTYPHI OECIIPOBOIHOM
KOMITBIOTEPHOU CETH

Bec KM:

25

25

25

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 [MIK-2.1nk.1  YcranaBnuBaer | 3HaTh: KM-2 JlabopaTtopHnas pabota Ne 2; Jlaboparopnas padota Ne 3.

U HacTpamBaeT Cpe/ICTBa
3am|Tel  “HQOpMAIMKA B

CYIIECTBYIOIME CTAaHAAPThI
JOKaJIbHBIX OECTIPOBOHBIX

(KonTponbsHas pabora)
KM-4 JlabopaTtopHnas pabota Ne 6; Jlaboparopnas padota Ne 7

aBTOMAaTH3UPOBaHHbIX KOMIIBIOTEPHBIX CeTeH (KonTposbhas paboTta)
cucreMax Ymers:

HaBbIKAMU HAaCTPOUKHU

CEeTeBBbIX MHTEP(EICOB

OeCTIPOBOIHBIX

KOMIIBIOTEPHBIX CETEH,

METOJaMHU TOBBIIICHHS

3aIUIIEHHOCTH

nepeaBaeMoil yepe3 HUX

nH(popMalnu;

[1K-2 I1K-3.2n1k-2 3HATh: KM-1 Kontponsnas pabora Ne 1; JlaboparopHas padota Ne 1;
AIMUHUCTpUPYET MIPUHLIMIIBI TOCTPOEHUS (KontposnbHas pabota)
IpOrpaMMHO-aInapaTHbIe 0ecIpOBOIHBIX
cpencTBa 3alIUTHI | KOMITBIOTEPHBIX CETEH ¢
uHpOpMaLuu B | Pa3NM4HON peanu3zaruen

KOMITBIOTCPHBIX CETAX

(u3nyeckoro KaHania, a
TaK)K€ METOBI U CPEICTBA
o0ecrnieueHus

MH(pOPMAIIMOHHOM
0E30ITacHOCTH;
PIIK-1 NJ-1pnk-1 AiMUHHCTpUPYET | 3HATh: KM-1 Konrponsnas padora Ne 1; Jlaboparopnas pabota Ne 1;
CHUCTEMBI 3amuThl | pusznyeckue ocHOBHI paboThl | (KoHTponsHas pabota)




uHpopMaun
aBTOMAaTU3UPOBAHHBIX
CHCTEM

TEJICKOMMYHUKAIIMOHHBIX
CHCTEM M BO3MOKHBIC
yrpo3sl UHHOPMAITMOHHON
0€e30I1aCHOCTH;

YMeTs:

MPAKTUYECKH TPUMEHSI T
TEOPETUIECKHE 3HAHMUS IIPU
peIICHUH 33124 3aIlIUThI
nHpopManuy B
0ECIIPOBOJIHBIX CUCTEMAX;

KM-3 KontpomnwHas padora Ne 4; JTabopaTopHas padora Ne 5;
(KonTponbsHas pabora)




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
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 npoBegeHNsi KOHTPOJbLHOI0 MEPONPHUATHSA: PAKTUUECKOE 3aHSATHE.

Kparkoe conepxanue 3a1aHus:
[Tpu pacuere pa3aMUHBIX MAPAMETPOB OECIIPOBOIHBIX CETEH, YACTO MIPUXOAUTCS BBITOTHATD
npeoOpa3oBaHue OAHUX €IUHUL U3MepeHus B apyrue. [Ipobiema cocTouT B TOM, UTO B
TEXHUUYECKUX ONMCAHUAX U 3aKOHO/ATEIbHBIX AKTaX, PErYIUPYIOIINX UCIOIb30BaHUE
pazuoyacTOTHOTO crieKkTpa B Poccun, mpucyTCTBYIOT Kak JuHelHble (BarTel, BT), Tak u
norapudmugeckue (IennoeInbl) equHUIB u3MepeHusl. Jlenroens! SBIsSoTCs
JOrapu(pMHUUECKUMH €JMHULAMH U3MEPEHUS YPOBHEH MOIIHOCTH, 3aTyXaHUs U YCUJICHUS
curHainos. B nenubenax npuHATO U3MEPATH 3aTyXaHUE BOJIHBI IPU PacCpOCTPAHEHHUH B
noromaronien cpeae, kKo3gpuuueHT ycuineHns aHTeHHbl, OTHOLIEHHEe curHaj/mym. Pycckoe
0003HaYeHHE EAUHUILIBI «Ieuoem» — «aby», MexayHapoaHoe — «dBy. Jleuuben aBnsercs
6e3pa3MepHOil OTHOCUTEIbHOM BETMUMHOMN, MPEAHA3HAYEHHON AJI U3MEPEHHsI OTHOIIECHUS
JIBYX OJTHOMMEHHBIX BEJIMYUH C IPUMEHEHUEM K IIOJyYEHHOMY OTHOLLIEHHUIO
Jorapugmuueckoro macmrada. /[ oleHKkH OTHOLIEHHUS MOLITHOCTEH CUTHANa, BEJINYMHA,
BbIpakeHHas B 1b, Berancisiercs o ¢opmysne: 1b = 100001 [J1 [J0, (1) roe P1 — u3mepennas
MOILIHOCTb, PO — MOIIHOCTB, IpUHSTasA 32 OCHOBY. B oTiuuune ot 6e3pazmepHoro aeunbdena,
JUTSL BRIpKEHUST a0COFOTHBIX 3HAYEHUH MOITHOCTH UCTIONb3yioTcs dBm (nbm) u dBW (abBT).
Jl1s1 3TOT0 10OCTAaTOYHO YCIOBUTHCS, KaKO ypOBEHb H3MepsieMoi (pr3nueckoi BeINYMHBI
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 HE0OX0IMMO BBITIOJHUTH Cieaytomiee Beraucienue: [0 = 10000
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: (1L =10 OO 10, (3) rae [ T— MOImHOCT
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 BHIICTIPUBEACHHBIM C TOM pa3HUIIEH, YTO B KAUECTBE HYJIEBOT'O YPOBHS BbIOpaHa
BenuunHa 1 BT, a n3aMepeHHas MOIIHOCTb TaKke J0JKHA BhIpaxkaThes B BarTax. dBi (nbu) —
M30TPONHBIN AennOen (gennden OTHOCUTENBHO H30TPOITHOIO U3TyyaTess). XapakTepu3yeT
KO3 PULMEHT yCUJIeHUs aHTEHHBI OTHOCUTENBHO KO3 (UIIMEHTa HAITPABICHHOT'O IeHCTBUS
M30TponHOro nu3nyyatens. Kak npaBuso, eciii He OrOBOPEHO CHEMAIIBHO, XapaKTePUCTHKU
YCUJIEHUS peabHBIX aHTEHH JA0TCSl HIMEHHO OTHOCUTEIBHO YCUJIEHUS! H30TPOITHOTO
u3nydarens. Jlenuoens! BIAI0TCA HEMUHEHHBIMU eIMHUIIaMU u3Mepenus. [loatomy, korna
TOBOPST, HalIpUMep, 00 yaABoeHUH MOIIHOCTH, paBHOU 100 MBT (20 1bm), 3TO HE 03HauaeT,
410 MOIHOCTh yBennumiack A0 40 1bm. 40 nbm coorBercTByer 10 000 MBT. YBenuuenune
MOIIIHOCTH B MBT B 2 pa3a SKBUBaJICHTHO NTPUOABIICHUIO K MOIITHOCTHU B bm 3 nbwM.
YMeHblIeHHEe MOIIHOCTH B MBT B 2 pa3a SKBUB&JIEHTHO BBIYMTAHUIO U3 MOIIHOCTH B 1bMm 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:

‘ 3aruTaHupPOBAaHHBIE PE3YJIbTATHl OOYUYCHHS 10 TUCITUTIIINHE ‘ Bomnpocsi/3aganust 1y1st npoBepKH




3araHUpOBaHHBIE PE3yAbTaThl 00YUYEHHUs MO TUCIUIUINHE

Bonpocei/3aganus 1j1st npoBepKku

3HAaTh: TIPUHIIHAITBI MOCTPOCHHUS 0ecIIpOBOTHBIX
KOMIIBIOTEPHBIX  CETE ¢  pa3IM4yHOM  peanu3anueit
(GuU3MYECKOTO KaHala, a TaKKe METOABl U CpeICTBa
obecrieueHuss ”HGOPMAIIMOHHON 0€30MacHOCTH;

1.Y10 Takoe GecnipoBoAHAA
JokaabHas ceTb (WLAN)?
2.I1oJsioca mponycKkaHust —
3TO .

3HaTh: ¢busnveckue OCHOBBI paboThI
TEJICKOMMYHHUKAIIMOHHBIX CHCTEM M BO3MOXHBIE YTPO3BI
nH(OPMAIIMOHHOK 0€30MIaCHOCTH;

1.Yka:xxute MeTOIbI
KOHTPOJISI 10CTYyNA,
BBIXO/sIIIME 32 PAMKH
cranjaapra IEEE 802.11.

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10

Onucanue xapakmepucmuku blnonenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISIETCA €CJIN 3aJJaH1e

BBIIIOJIHEHO B ITOJJHOM 00BbEME HMJIHM BEIIIOJHEHO MpEUMYyIICCTBCHHO BEPHO

Oyenka: 4 («X0OpOIIO»)

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHUE IJISl PELICHUS 3a1a4

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BHICTABIISAETCS
€CJIM 3aJJaHue NPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenxa: 2 («HEyIOBICTBOPUTEIBLHO)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBHICTABIISIETCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-2. JIabopaTopnasi pabora Ne 2; JlabopaTropHasi padora Ne 3.

®opmbl peanuzanuu: [luceMenHas padora
Tun koHTpoabHOrO MeponpustTus: KourponsHas pabota
Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

Hpoue}]ypa NMPOBECACHUA KOHTPOJBbHOTI'0O MEPOIIPUATHUS HpaKTI/ILIeCKOC 3aHATHUC.

Kparkoe conep:kanue 3aaHus:

st TOro 4TOOBI OMPEIETUTH COCTOSIHUE OECITPOBOIHOM CpeIbl TIEpeiauu, CTAHITUS UCTIOTB3YET
(YHKLIMIO KOHTPOIISI HECyIIeH B TEUCHHE YKA3aHHOTO Medickaoposozo unmepesana (Inter Frame
Space, IFS). MexkaapoBblif THTEpBaJ ONMPEIEIsET BPEMEHHON HHTEPBAII MKy Mepeaadeit
kagpos. B crannapte IEEE 802.11-2016 onpeneneno 10 mexxkaapoBbIX HHTEPBAJIOB, KOTOPBIE
CIIy’Kat Juist obecrieyeHusl MPUOPUTETHOTO JocTyna K cpeze nepenayn. IFS HezaBucumsl ot
CKOPOCTH TIepeIayuu M OMPEIEISIFOTCS OTACIBHO IS Kak10# crienudukanmu Guanaeckoro
YPOBHsI. DTH UHTEPBAIBI Cleayromnre (yKa3aHbl B MOPSAKE YBEIMUCHUS ITTUTETHHOCTH):
YMEHbLLEHHbIN MexXKagpoBsbiii MHTepsan (Reduced IFS, RIFS);

KOPOTKUIA MeXKaaposbli MHTepBan (Short IFS, SIFS);

MeKKapoBblit nHTepBan dyHKummn PCF (PCF IFS, PIFS);

MeKapoBblit nHTepBan GpyHKummn DCF ( DCF IFS, DIFS);

apbuTpaxkHbI MexKaapoBbii MHTepsan (Arbitration IFS, AIFS);

paclMpeHHbIN MeKKaaposblit nHTepsan (Extended IFS, EIFS);

KOPOTKUIA MeXKKaapoBbli MHTepBan dopmupoBaHua nyda (Short Beamforming IFS, SBIFS);
MEXKKaapoBblii MHTepBaa NPOTOKOAa yTouyHeHUs nyda (Beam Refinement Protocol IFS, BRPIFS);



cpeaHuii MeXKKaapoBbli MHTepBan popmuposaHus nyda (Medium Beamforming IFS, MBIFS);
OJINHHBIM MeXXKagpoBbli MHTepBan ¢opmupoBaHus ayda (Long Beamforming IFS, LBIFS).

MesxkaapoBselii uHTepBasl SIFS camblil KOPOTKUM M3 BCEX MEKKAAPOBBIX HHTEpBAIOB. OH
UCTIONIBb3YeTCs, KOTJa OecTpoBOIHAsI CTAHIIUS 3aXBaTHIIA CPEy U el TpeOyeTcs COXpaHUTh
JIOCTYT K cpefie Ha BpeMsi, He0OX0AUMOe IS epeadu MOCIe10BaTeIbHOCTH KapOB.
Hcnonp30Banue HEOOIBIIOTO0 BPEMEHHOTO HHTEPBaIa MEXKAY Iepeiayeld KaapoB M03BOJISIET
MPEIOTBPATUTH MOIBITKU 3aXBaTa CpeJibl IPYTUMH CTaHIIUSMHU.

B HekoTOphIX citydasix, A yMEHbIIEHUS HaKJIaIHbIX pacxo0B, BMecTo SIFS moxer
HCIIOJIb30BaThCs MexXKaaApoBbiid nHTEpBai RIFS.

Wutepsain PIFS ucnonssyercst Toueunsim koopauaaropoM (Point Coordinator) ¢pynkuuu PCF
u TuopuHEIM KoopauHaTopoM (Hybrid Coordinator) ¢pyaknuu HCF st monyuenus
IPUOPUTETHOTO I0CTYIA K CpEJE.

MexxkanpoBsiii uHTepBail DIFS ncrnonbs3yeTcss 6ecipoBOIHBIME CTAHITUSAMH, PAOOTAIOIIUMHU
nozx ynpasienueM DCF, 1 nepeaaun KaapoB AJaHHBIX U YIIPABISIIOIIMX KaJpOB.

Wnteppan AIFS ucnonb3yercs 6ecipoBOIHBIMH CTAHIIUSMU, MOAECpKUBaOIIUMU QOS, 11t
MOJIy4eHHS JOCTyNa K cpefie ¢ nomoinbio Mmeroga EDCA.

Wnrepan EIFS ucnonssyercs ¢pynkiueit DCF Bmecto DIFS B ToM ciiydae, koraa cTaHIus
ornpezenuia, YTo NOCAEAHUN OJy4YEHHBIH KaJip coAepKall OINOKY WM €ro KOHTPOJIbHAs
cymma Obi1a HekoppekTHa. [locne ycnenrHoro nonyudenus kaapa, Gynkuus DCF caoBa Oyzaer
ucnosap3oBath uHTEpBan DIFS.

NurepBan SBIFS nomkeHn ucnosib30BaThCs A1 OTACICHUS HECKOJIBKUX MEpead OT OJHOI0
nepeaTInKa B TCUCHUE PA3BEPTKU CEKTOPA MIPUEMHHKA (receive sector sweep) Wit Koraa
KaXKIasl epejiaya MpoMCXOAUT ¢ APYroi KoH(UTrypalye nepenaroiieii aHTeHHBI U He
OKU/IaeTCsI, YTO OTBETHAsS Iepeaada Oy/eT BhlmonHeHa yepe3 uarepBai SIFS.

NurepBan BRPIFS noikeH ncnonb30BaThCs CTAaHIMAMU MEXAY NIepe1adaMy KaJpoB
npotokosia Beam Refinement Protocol (BRP).

Wutepan MBIFS nomken ucnonszoBateest Mexy BTI (Beacon Transmission Interval) u A-
BFT (Association Beamforming Training) u mexay ISS (Initiator Sector Sweep), RSS
(Responder Sector Sweep), kagpamu SSW-Feedback (Sector Sweep Feedback) u SSW-Ack
(Sector Sweep Ack).

NurepBan LBIFS noikeH ncnonb30BaThCs MEKy MepeaadyaMu, UCIOJIb3YIOIIMMU pa3HbIe
anTeHHsl DMG (Directional Multi-Gigabit), 1 korja oxuaaercs, 4To noxy4areiab
MEepEeKIToUnTCs Ha aHTeHHb DMG.

3unauenus IFS 3aBucsaT ot cpensl nepenaun u puxcuponansl (3a uckiarouenneMm AIFS) ns
Ka)XI0ro (DU3HYECKOro YPOBHS, HE3aBUCHMO OT OMTOBOM CKOPOCTH OECTIPOBOIHOM CTAHIUU.
Bce BpemMeHHBIE MHTEPBAJIBI HAUMHAIOT OTCUUTHIBATHCA OT MOMEHTA OKOHYAHHUSI TIepeadn
OUepeHOTO Kajapa. ITo He TpeOyeT nepeaadn Kakux-I1ub0 crennaaibHbIX CHHXPOHU3UPYIOIINX
CHUTHAJIOB U HE OTPAaHUYMBAET pa3Mep KaJpa pa3sMepOM BPEMEHHOIO CJIOTA, TAK KAK CIOThI
MPUHUMAIOTCSI BO BHUMAHUE TOJIBKO MPY MPUHATUHN PELICHUS O HaJyalle epeadyu Kaapa.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHBIC PE3YIbTAaThI 06y‘-ICHI/ISI 1o
JUCIMITIIMHE

Bomnpocel/3ananus a1 npoBepKU

3HaTh: CYIIECTBYIOIINE CTAaHIAPTHI JTOKATBHBIX
0OecTpOBOTHBIX KOMIBIOTEPHBIX CETEH

1.JIns1 yero Ha/10 pacCYUTHIBATH
JHePreTHYeCKHil MOTEeHIUAJ JIMHUH
cBs3U?

2.Yro Takoe Ynpasnenue kagpoM (Frame
Control):

3.Urto Takoe YnpaBileHUE OYEPETHOCTHIO
(Sequence Control)




Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe

BBIIIOJHEHO B IOJIHOM 00bEME HMJIH BBIIOJIHEHO NpEeUMylICCTBCHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITTOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)

Onucanue xapakmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS

€CJIN 3aJaHNEC BBINNOJIHCHO HCBCPHO UJIU ITPEUMYIIECCTBEHHO HE BBIIIOJIHCHO

KM-3. KonrpoJabHnas padora Ne 4; Jlaboparopnasi padora Ne S;

®opmbl peasusanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa npoBeaeHns KOHTPOJBLHOIO MeponpuaTHs: [IpakTudyeckoe 3aHATHE.

Kpatkoe cogepxxanue 3agaHusi:
Crangapt IEEE 802.11 noanep:xuBaet Tpu pa3HbIX TUIA KaJAPOB: * KAJPhl TAHHBIX WIIH
uHpopmarnmonHsie kaapsl (data frames) - nconb3yrOTCA IS TIEpEIavu JaHHBIX; ®
KOHTpOJIbHBIE KaAphI (control frames) - ciykaT A KOHTPOJISI TOCTyTA K Cpefie; * KaJIpbl
yrpasienus (management frames) - HCHOIB3YIOTCS 111 OOMEHa yIpaBisionield nHpopmanueit
IIpH BBINOJHEHUHU TakuX onepanuii noaypoBHa MAC, kak accouMainus ¥ pa3pbiB acCOUAUU
CTaHIIMM C TOYKOM JI0CTYIa, ayTeHTU(QHUKAILMSA U OTMEHA ayTeHTU(PUKAIUU, CHHXPOHU3aLUs 1
ap. Kaxnpiit kagp MAC cocTouT U3 CIIEAyIOINX OCHOBHBIX KOMIIOHEHTOB: 3aroJIOBKa Kazipa,
TeJa Kajapa epeMEeHHON JUIMHBI 1 KOHTPOJIBHOM CyMMBI Kazpa. IlepBeie Tpu nosis
(«YnpaBnenue kaapomy, «JlnurenpHoCcT/uaeHTHPUKATOPY, «Anlpec 1») U mocaenHee noie
(«KoHTposibHas cyMMa Kajpa») MpUCYTCTBYIOT BO Beex kajnpax MAC. OcranbHble Mos
(«Anpec 2», «Anpec 3», «YTIpaBieHUE 04E€pPETHOCTBION, «Anpec 4», «YnpasineHue QoSy,

«Teno xagpa») NpUCYTCTBYIOT TOJIbKO B onpeneneHHbix kajapax MAC. Puc. 4.1 ®opmar kaznpa

MAC IEEE 802.11-2012 Kaxplif 3 TUIIOB KaJpoB pa30UBaeTCsl HA HECKOJIBKO MOJITHIIOB B
3aBUCHUMOCTH OT BBIMOJIHSIEMOMN Onepauu

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3yabTaThl oOyudeHus no | Bonpocsl/3ananus 1ig npoBepKu
JUCLUIUINHE
YMeTh: MPakTHYECKH TPUMEHATh TEOPETUYECKUE 3HAHMS 1. Pacuiudpyiite bonpie
Opd  peUleHWd 3a7ad  3alluThl  MHpOpMaluu B ¢parmentoB (More Fragments
OecTpOBOIHBIX CUCTEMAX; 2.Jlaiite onpenenenne [1oBrop
(Retry)
3.JlaiiTe onpenesnienre Y npaBieHHE
MOIIHOCTBIO (Power management)

Onucanue MKaJbl OLICHUBAHUA:




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

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoanenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISACTCA
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-4. JIabopaTtopnas padora Ne 6; Jlaboparopnasi pa6ora Ne 7

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJLHOTO Meponpusitusi: [IpakTrudeckoe 3aHsTHE.

Kpartkoe cogep:kanue 3agaHus:
POEKTHpOBaHUE OECIIPOBOIHBIX CETEH MPAKTHIECKH HEBO3ZMOXKHO 0€3 OLEHKH MPUTOTHOCTH
JIMHUU CBSI3H, T.K. 3TA OLEHKAa UMeeT 0OJIbII0e 3HaYEHHUE [Tl BBIIBICHUS! BO3MOXKHBIX IIPo0seM
B X0/I¢ yCTaHOBKH. Hanmmane Xopomiero SHEpreTHYecKoro MOTeHIInaNa SBIsIeTCs] 0a30BbIM
YCIIOBHEM /ISl HOPMAJIbHOTO (DYHKIIMOHUPOBAHUS JIMHUHU CBSI3U. DHEPreTHUECKUI MOTeHIHal
(Link budget) 6ecripoBoiHO JTMHUM CBSI3U YUUTHIBAET BCE YCUJIEHUS U IOTEPH YPOBHS
CUTHaJIa TIPU €ro paclpoCTPAaHEHUH OT IepelaTuuKa K IPUEMHHUKY depe3 OeCIIpOBOIHYIO CPEy
nepeaayn, Kabeiu, pa3beMbl U Pa3InIHbIEC IPETSATCTBHS (CTEHBI, IOTOJIKH, IEPEBbsS U T.1.).
[TonHOE ypaBHEHHE SHEPreTUYECKOT0 MOTEHIINANA JIMHUHU CBSI3U MOXKHO 3aIMCaTh CIETYIOLUINM
obpazom: (1[I0 — OO+ D00 -000+ 00000 —-00000 =000+ 00000, (1) roe:
[[])— momHocTh nepeaarynka, Abm (dBm); [1[][— moTepu curHana B aHTEHHOM Kabese U
pasbemax rnepegaromiero tpakra, b (dB); [111[1— ko3¢ duireHT ycuneHus nepenaroiei
antenHsl, 1b (dBi); [J[1[J— notepu nepenaun B cB0OOIHOM IpocTpaHcTse, 1b (dB); 11111 [—
KO3 (UIIMEHT yCuIIeHus pueMHoi anTeHHsl, 1b (dBi1); [1[1[][1[]— moTepu curxHaia B
aHTEHHOM Kalelle 1 pa3beMax mpueMHoro Tpakra, 1b (dB); [1[][]— 3amac Ha 3amMupanue
curnana (SOM, System Operating Margin), n1b (dB); [1[][][][]— yyBCTBUTEIbHOCTb
IIPUEMHHUKA MPU JaHHOM ckopocTu nepenauu, 1bm (dBm). [Totepu B cB0O0AHOM IpOCTpaHCTBE
JUISL IMHUY CBSI3U C U30TPOITHBIMU aHTEHHAMU MOYKHO PAacCUUTATh C TIOMOIIBIO CIEAYIOIIEH
dopmymer: [10001 = 20000000 + 20000000 + [(ab), (2) roe: [17]]— ocCHOBHBIE TIOTEPH TIEpEIavH B
CBOOOJTHOM MPOCTPAHCTBE; [ |— IEHTpalbHAas 4YacTOTa KaHalla, Ha KOTOPOM paboTaeT cucTeMa
CBsI3M; []— paccTOsTHHE MEXTy ABYMSI aHTEHHAMH, [ ]— KOHCTaHTa, KOTOPAast 3aBUCUT OT €IHHIT
U3MEPEHUs YaCTOThI M paccTosiHuA. KoHCTaHTa B BBIpa)KEHHH MOKET MEHSTHCS B 3aBUCUMOCTH
OT TOTO, B KAKUX €IMHUIIAX BBIPAYKEHBI YaCTOTA U PACCTOSHUE: * JJIsl YaCTOTHI, BRIPAKEHHOH B
[T, u paccTostHUSL, U3MEPSEMOT0 B KWJIOMETpax, KOHCTaHTa paBHa 92,45; ¢ 17151 4acTOTHI,
BBIpaKEHHOU B MI'I1, M paccTosiHUSA, N3MEPSIEMOTO B KHJIOMETPAX, KOHCTAaHTa paBHa 32,4; ¢ 11
4acTOTHI, BeIpaskeHHON B MI'11, U paccTosiHUS, U3MEPSIEMOTro B METpax, KOHCTaHTa paBHA -
27,55. JIns ipyrux TUIOB aHTEHH CJIEyeT yYUThIBaTh KoadduuneHT ycunenus. B pesynprate
BbIpa)KE€HUE U1 OTEPh B CBOOOTHOM IIPOCTPAHCTBE MPUMET Cieayrouuii Bu: (11111 =
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20000+ 20000 — 000 = 00000 + H(ab), (3) rae: [0 [J— ocHOBHBIE MOTEPU TIEpeIadH
B CBOOOJHOM IIPOCTPAHCTBE; [ |— IIeHTpajbHas 4acToTa KaHaja, Ha KOTOpOM paboTaer cucrtema
cBsi3U; [— paccTosiHEe MEXTy ABYMs aHTeHHamu; [ [ [J— KoapPpHUIUEHT yCuaeHus
nepeaaronet anTeHHsl; - 54 - [1[111[][]— k03 dUIIUEeHT yCHIICHHs] TPUEMHOW aHTCHHBI; [ |—
KOHCTaHTa, KOTOpasi 3aBUCUT OT €MHULl U3MEPEHUSI YaCTOThI U paccTosiHus. HanexHocTs
paboThl 6ECTIPOBOIHOM JTMHUH CBSI3U B MIEPBYIO OYEPE/lb ONMPEAEIAETCS JHEPreTUUECKUM
3aracoM Ha OBICTpbIE U MeUIeHHBIE 3aMupanus. [loaTromy npu ee pacuere 00s13aTEIBLHO
JOJIKEeH OBITH MPEeyCMOTPEH pe3epB Ha KOMIIEHCAIIUIO STUX 3aMHUpaHuil [ 3amac Ha
3amupanue curtana (SOM). SOM omnpenensiercst Kak pa3HHULIA MEXAY YPOBHEM (pakTHUYeCKH
MPUHUMAEMOT'0 CUTHAJA U YyBCTBUTEIBHOCTBIO IPUEMHHKA, KOTOPasi 3aBUCUT OT BHIOPAHHOTO
Tuma Monyistunu. LIC10 = 000 - OO0+ 000 - 000 + 00got - ooooo =
OO, (4) toe: [0 )— 3amac Ha 3amupanue curaaina (SOM, System Operating Margin), n1b
(dB); [1[1[]— momHOCTh nepeaarunka, 1bm (dBm); [1[1[]— moTepu curHaia B aHTCHHOM
kabene u pazbemax nepenaromiero tpakra, 1b (dB); [1[1[]— koaddurmenT ycunenus
niepenatomieit anrenusl, 1b (dBi); (1] [— moTepu nepenadyu B CBOOOTHOM MPOCTPAHCTBE, b
(dB); (11101 [— ko3¢ duineHT yecuiaeHus mprueMHoi antennsl, 1b (dBi); (11011 1— notepu
CHTHAJIa B aHTEHHOM KabeJie U pazbeMax npuemMHoro tpakra, a1b (dB); -
YyBCTBUTEIHHOCTh MPUEMHHUKA Ha JaHHOU ckopocTu nepenaun, 1bm (dBm). Uewm Boitie SOM,
TEM HaJie)KHee OecrpoBOHAs JIMHUS CBsi3U. CUnTaeTcsi, MUHIMAaJIbHAas BEJTMYMHA 3araca Ha
3aMupaHue 0JKHa ObITh He MeHbIe 10 1b ¥ 3TOr0 10CTaTOYHO I MHKEHEPHOTO pacyuera,
HO Ha MpaKTHKe yacTo ucrnob3yroT 3Hauenue 20 [1 30 nb. Jlns o dexTuBHOI cBS3M ©
MOMOIIbIO0 CAHTUMETPOBBIX BOJH HAJI0 00€CTIeYNTh OECIPENITCTBEHHYIO JIMHUIO MPSMOA
BUJUMOCTHU MEX]y NEPEAATYMKOM U MPpUEMHUKOM. OJHAKO 3TO HE BCEria BO3MOXKHO,
0COOCHHO IIPU MOCTPOCHUU OECTIPOBOIHBIX CeTel BHE oMeleHuil. s onpenenenus Toro,
CKOJIBKO IPOCTPAHCTBA JOJKHO ObITH CBOOO/IHO OT MpEerpaj] Ha JUHUH CBSI3U MEXTY
nepeJaTIuKoM U IPUEMHUKOM UCIOb3yeTcs Takoe NMoHATHe, Kak 30Ha @penens (Fresnel
zone). brimxailias K TMHUY, COEIUHAIONIEH IEpeJaTuuK ¢ IPUEMHHUKOM, 30Ha Ha3bIBAETCS
nepBoii 30Ho0i @peHens. Bee ecrecTBeHHbIE (3€MIIsl, XOJIMBI, J€PEBbs) U UICKYCCTBEHHBIE
(3maHus1, CTOJIOBI) MIPENSATCTBUS, MOMAJAIONIME B HEE, OKa3bIBAIOT HAMOOJIee HETaTUBHOE
BIIMSTHUE HA YPOBEHb CUTHAJA B PE3YJIbTATE OTPAKEHHUS, IPETOMIICHUS, PACCEUBAHUS WU
mudpaxuuu. [Ipu 3ToM, yem JTMHHEE JTUHUS CBSI3U, TEM Ba’KHEE CTAHOBUTCS BBIYUCIICHUE
panuyca nepBoii 30HbI Openens. s 1000# TOUKH paJHOIMHIM paiuyC epBOM 30HBI
®dpenenst MOXHO HaTH o popmyne: [ = 17,327 01 x 02 0 x (01 + [12) (5) rae: [1— panuyc
nepBoii 30Hbl @peHens, M; 11— paccTossHUE OT aHTEHHBI ITepelaTunKa 40 CaMOM BhICIIEH
TOYKHU TPEATIOJIaTraeMOr0 MPETATCTBH, KM; [ |2— pacCTOSTHUE OT CaMOM BBICIIIEH TOUKH
IIPEII0JIaraéMOro NPENATCTBUS JO aHTEHHBI IPUEMHUKA, KM; [ |—yacTtora, I'Tu. YuureiBas ToT
¢akT, 4TO MaKCUMaJIbHBII paauyc neppas 30Ha OpeHenst UMeeT B TOUKE, paBHOYIaJIeHHON OT
00enx aHTEHH, MOJIyYUM YIPOLICHHYIO (OPMYITY JJIsl €r0 BEIYUCIEHUS: [| = 17,327 [ 4F (M),
(6) - 55 - re: [1— paauyc nepBoi 30HbI PpeHens, M; [1— pacCTOSHUE MEXTy aHTCHHAMH, KM;
[J—uacrota, ['Tu. Ecnu B o6nactu, paaunyc kotopoit coctasisier 60% nepBoit 30ub1 Openens,
HET Mperpaj, TO MpHU pacyeTe paJuoIMHUN MOKHO OTPAaHUYUTHCS YUYE€TOM MOTEPh CUTHAJIA B
cBOOOTHOM IpocTpaHcTBe. UTOOBI JOCTHYB ATOT0, BHICOTA [TO/IBECA AHTEHH MTPUEMHUKA U
nepegaTyrKa J10JKHa ObITh TaKOW, 4YTOOBI BAOJIb PaAUOIMHUN HE ObUIO HU OJHON TOYKH,
paccTosiHUE OT KOTOPOi 710 mpensaTcTBUsA ObUI0 Obl MeHbIe, yeM 0,6 paanyca nepBoil 30HbI
O®penens. Cienyer OTMETUTD, UTO 3€MJIS TaKXKe SIBJISIETCS. OAHUM U3 MpensTcTBui. s
YIPOLIEHHOTO BBIYMCIIEHUS pajuyca o0aacTu, coctapistomiero 60% paanyca nepBoii 30HblI
DpeHens, yMHOKHM BRIPAKEHHE TPEBIAYIIeH (opMyiTsl Ha Koddumument 0,6: [1(60) = 10,4V
[ 4F (m), (7) Apyrue UCTOYHUKHU YCTaHABIMBAIOT O0JIee )KeCTKUE TpeOOBaHUS: IPErpaibl
JOJKHBI 0TCYTCTBOBATh B 80% mepBoii 30HbI dpenens. (s ynpoueHHOro BEIYUCICHUS
panuyca obnactu, coctasistoniero 80% paauyca nepBoit 30H6I OpeHetst, Hy*KHO YMHOKHUTb
BbIpaXXEHHE JUIsl YIPOIIEHHOIO BBIUMCIICHHUSI MAKCUMAJILHOTO pajinyca nepBoii 30HbI OpeHenst
Ha ko3 dunuent 0,8: [1(80) = 13,86V [1 4F (M), (8) Crnenyer moHUMATh, YTO PAUyC MEPBOM
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30HbI DpeHelisd HE ABJISIETCS] BBICOTOM YCTAHOBKU aHTEHH, HO UCIIONB3YETCS JJIs €€
BbIunciaeHus. Ornpenensis BBICOTY YCTAaHOBKH aHTEHH, CIIEAYEeT YUUTHIBATh TaKkKe KPUBU3HY
3eMHOM moBepxHOCTU. Ee MOKHO paccuuTath, ucnonb3ys Gopmyny: LA = [ 2 68 (M),
(9) rme: 1L AL xpuBHU3HA 3eMHOM TTOBEPXHOCTH, M; [ ][] paccTosTHUE MEXy aHTCHHAMH,
kM. Torna MUHMMalIbHAs BBICOTA YCTAHOBKU aHTEHH HaJl MPETSITCTBUSMHU, C Y4€TOM TOTO, YTO
60% niepBoit 30HbI OpeHenst CBOOOIHO OT mperpai, OyaeT BeYUcIAThes o Gopmyse: 111
= 10,4\/ L 4F + 12 68 (m), (10) roe: LI BpICcOTa YCTAaHOBKH aHTEHHBI, M; [ ][]
paccTosiHue MeXy aHTeHHamu, kM; [/ [] gactora, I'T. Eciau HeoOxonumMo paccunTaTh BBICOTY
YCTaHOBKM aHTEHHBI IIPH OTCYTCTBUU IpenarcTBuil B 80% nepBoii 30HbI PpeHens, To
koaddurment 10,4 B popmyie (10) Hago 3ameHnuTs Ha 13,86

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yabTathl | Bompocsl/3aganus 11t IpoBepKU

00y4YeHHMsI 10 JUCLUIUIMHE

YMeTh: HaBbIKaMM HACTPONKHU CETEBBIX 1.0Onpenenute nmorepu B CBOOOTHOM IMPOCTPAHCTBE

uHTepdeiicoB 0ecrpoBOIHBIX Ha JIMHUM CBSA3U MEXy TOUKOH JOCTyNa U

KOMITBIOTEPHBIX cerel, MEeTOoAaMHU KJIMEHTCKUM ycTpoicTBoM craniapra 802.11n,

HOBBIIICHUS 3aLUIEHHOCTH paboTarolMu Ha 7 KaHajie (LeHTpaJIbHas 4acToTa

nepegaBaeMoi uepes HUX HHPpopMaIuy; 2442 MTI'u). PacctosiHue MeXy YCTpOHCTBaMU —
100 m

2.0mpenenuTe MOTEPH B CBOOOTHOM IIPOCTPAHCTBE
Ha JIMHUM CBSA3U MEXy TOUKOW AOCTyIa
cranzaapta 802.11n u Touko# focTyna crangapra
802.11ac, paboraronumu Ha 64 KaHae
(uenTpanbhas yactota 5320 MI'm). Paccrosinue
Mexay ycrporicrBamu — 200 M.

OnucaHue MKAJbI OLleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0pomIoy)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIM 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

3AYETHBIN BIIET Nel Ymeeporcoaro:
Kadenpa hezonacrocmu u ungpopmayuoruwix 3as. kagh. BUT
HNY MexHoI02Ul A.FO.Hesckuti
M>BHU Huctmmmuaa  «be3omacHOCTh OECTIPOBOIHBIX CETel mepenadn IIpomorxon HMK
uHPOPMAITUH » HUDOFB Ne
NH:KeHEePHO-IKOHOMHUYECKUIl HHCTHTYT

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

IIpoueaypa nposenenust
[TucemenHas ¢popma 1o OwmeTy

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

1. Komnerenuust/ Unaukarop: [1K-2.1nk-1 YcTanaBivBaeT U HaCTpanBaeT CPEJICTBA 3AIUTHI
nH(pOpMaIK B aBTOMAaTU3UPOBAHHBIX CUCTEMAX

Bonpocel, 3aganus
1.CereBble TEXHOJIOTUH CEKTOpa OECIIPOBOIHBIX JIOKAIBHBIX HHTEP(EIcOB
2. Texnonoruu uHppakpacHoii cszu. CereBas TexHonorus Bluetooth
3.Texnonoruu ceHcopubix cereit ZigBee. Texnonorus Wireless USB. 6.2 becipoBoHbie
JokanbHble ceTu U TexHonoruu. Texnonoruu WiFi u ctanmaptst 802.11.
4.Knaccudukanus arak Ha CeTeBYI0 MHPOPMAIIMOHHYIO HHPPAaCTPYKTypy OecripoBOAHON
KOMIIBIOTEPHOM CETH.

Matepuainbl 1J151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.B npouecce acconuanuu TOYKA J0CTYNA CO3AaeT A/ KIUEHTCKONH CTAHLMM.
OTBeThI:

unentuduxarop SSID

uaeHtudukartop akkpeauranuu (AID)

uaeHTudukarop accoruanuu (AID
Bepwnpiii otBeT: nnentudukarop accouuanuu (AID)

2. YKa:KuTe MeTO/Ibl KOHTPOJIA A0CTYNa, BbIXoAsue 3a pamku crangapra IEEE 802.11
OtBerTsI:

dbynaknus Captive portal

ayreHTH(uKanus Ha ocHoBe crannaprta IEEE 802.1X
cnucku KoHTpoust foctyna (ACL)

¢ynkuus puistpanun no MAC-aapecam (MAC Filtering)
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Bepusriit otBet: ¢pynkuus Captive portal crimcku kontpoms nocryna (ACL) dyHkius
¢unprparuu no MAC-aapecam (MAC Filtering)

3.CyuiecTBYIOT cJieyIolIie BU/bI ONePalii CKAHUPOBAHUS
OTtBeTsI:

AKTUBHOC CKAaHUPOBAHUEC
MMaCCUBHOC CKAaHUPOBAHUC
CKPBITOC CKAHUPOBAHUE
BepHHﬁ OTBCT: aKTUBHOC CKAHUPOBAHUC IMACCUBHOC CKAHUPOBAHUC

2. Komnerenuust/Mugukarop: [1K-3.2nk.2 AIMUHHCTpUPYET TPOrpaMMHO-aNIapaTHbIC CPEACTBA
3aMUThl UHOOPMAIIUY B KOMITBIOTEPHBIX CETAX

Bomnpocel, 3axanus
1.JIokanbHbIe OECTIPOBOIHBIE KOMITBIOTEPHBIE CETH
2.JloxanbHbIE OecripoBOAHBIC KOMIBbIOTepHBIC ceTn ctannapToB IEEE 802.11, 802.15.
®Pu3nuecKuil, KaHaJIbHbIM U CETEBON YPOBHHU
3.Konduryparus 6ecripoBOAHBIX JTOKAIBHBIX KOMIBIOTEPHBIX CETEH.
4.. Komnwtorepusie cetu crannapta IEEE 802.11: texuudeckas peanuszanus u
KOH(UTYpHUpPOBaHUE

Martepuaibl A1 NPOBEPKH OCTATOYHBIX 3HAHUH
1.ba3oBbIii Ha0op ycayr (BSS) .
OTBeThI:
BeiGepure oauH OTBET:
COCTOUT M3 HECKOJIbKUX CTAHIIMH, peanu3yromux ooumii mpotokoia MAC u cocTsizarommxcs 3a
JIOCTYII K pa3JiesiseMoi cpefie nepeaadu
CHUCTEMA, KOTOpast UCIIOJIb3YETCs JUIsl HHTETpaluy IPOBOIHOM JIOKAJIBHO CETH B
pacuIMpeHHbI Habop ycayr
COCTOUT TOJIBKO M3 TOUEK JIOCTYTA, peanu3yronux oomuit mpotokos MAC u cocTs3armuxcs
3a IOCTYI K pa3JesieMOn cpelie epesadn
UM OECITPOBOJIHOM CETH
BepHblil 0TBET: COCTOUT M3 HECKOJIBKHMX CTAHIMM, pean3yromux ooumii mpotokon MAC
U COCTSA3AIOIIMXCS 3a JOCTYII K pa3zesieMoil cpesie nepenadun
2.J1ns1 o6ecneyenusi QoS Ha kaHaIbHOM yYpoBHe Kaap 802.11 copep:xuT nose
OTBeThI:
BeiGepute ouH OTBET:
BCE YKa3aHHBIC BApUAHTHI
yrnpasnenue QoS (QoS Control)
ynpaBiieHHe BbICOKOM npomnyckHoi criocodHocThio (HT Control)
ylpaBiieHue ouepeHocThIo (Sequence Control)
Bepnpriii otet: ynpasinenue QoS (QoS Control
3.Mnentudukarop nadopa ycayr (SSID
OtBerTsI:

BCE€ YKa3aHHbIE BAPUAHTHI
SBIISIETCS CPEACTBOM obecrieueHus: 6e30MacHOCTH
CILY’KMT JUIsl UACHTUPUKAUU O€CIIPOBOAHON CETH
ABJIIETCS AJIbTEPHATUBOMN IapoJIs
BepHblii 0TBET: ciyKuT A5 uAeHTUGUKAIKY OECTIPOBOIHON ceTH

15



3. Komnerenuust/Muaukarop: 1UJI-1pnk-1 AAMUHUCTPUPYET CUCTEMBI 3aLUTHI HH(OPMAIHH
aBTOMAaTU3UPOBAHHBIX CHCTEM

Bonpocsl, 3aganus
1.CereBas nnpopmanmonHas HH(ppacTpyKkTypa 6€CIIpOBOJHON U KOMIIBIOTEPHOM CETH.
2.Crioco0bl coenuHeHni. ApXUTeKTypa 1 000py0BaHnEe OECIIPOBOIHBIX CETEH.
3.becripoBoIHbIE IEPCOHATIBHBIE CETH M TEXHOIOTUH
4. Knaccuduxanus 6ecripoBOTHBIX CeTeH

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.0OnernTe BO3MOKHOCTD Pa0OTHI KaHAIA CBSI3U JJTMHON 2 KM MEXAy Toukoi gocryma DAP-

3310 1 GecripoBOIHBIM KJIHMEHTOM C ajantepoM DWA-182 Ha MakcuMaabHON CKOPOCTH,

nojyiep>kuBaeMoit 6ecipoBogHoM cetbio (300 MOuT/c). YerpoiicTBa paboTatoT Ha 6 KaHaie

(ueHTpanpHas yactora 2437 MI').
OTBeThI:

HeoOxoaumo pemuts 3a1a4y
Bepnpiii otBeT: 3anuiiem Texuuueckue xapakrepuctuku DAP-3310 u DWA-182: »
MomHoCcTh nepeaaTurka Ha Bcex ckopocTsax DAP-3310: 20 dBm; « MomHoCTh
nepenatanka DWA-182 nHa ckopoct 300 Mout/c: 15 dBm; * MomHoCTh nepeiaTanka
DWA-182 na ckopoctu 1 Mout/c: 19 dBm; « UyBctBuTensnocts DAP-3310 Ha ckopoctu
300 Mowut/c: -69 dBm; * UysctBurenabrocth DAP-3310 Ha ckopoctu 1 M6wut/c: -96 dBm;
* UysctBuTenbHOCT DWA-182 Ha ckopoctu 300 Mout/c: -61 dBm; * UyBCTBUTEIBHOCTh
DWA-182 na ckopoctu 1 M6ut/c: -87 dBm; * Koaddumuent ycuneHus mraTHoOMl
anteHHsl DAP-3310: 10 dBi. « Koadgdunuent ycunenus mratHoit anrenasl DWA-182: 0
dBi; « IloTeppb B aHTEHHO-(UAECPHOM TPAKTE, T.€. MEKAY OSCIIPOBOJHBIMHU YCTPOUCTBAMH U
ux anteHHamu, HeT (0 abm). [Ipumeuanue: XapakKTepUCTUKH YCTPOMCTB MOKHO
MMOCMOTpPETh Ha caiire http://dlink.ru — IIpoxykTsl u pemenus — becpoBomHoe
obopynoBanue. [lanee neoOxonumo nepeiitu Ha ctpanuiy DAP-3310 u DWA-182 B
paznen Xapakrepuctuku. lllar 1. OneHruM JMHUIO CBA3U B HANIPABJICHUU OT TOUYKHU
nocTyna K knueHTy. Haiinem norepu B cBo60jHOM npocTpancTBe. [logcTaBuM 3HaUeHUS B
bopmymy (2): 200111(2437) + 200117(2) + 32,4 = 106,2 a1b Paccunraem 3amac Ha
3amupanue Juist ckopoctu 300 Mout/c. [loncraBum 3Hadyenus B popmyiny (4): [0 =20 —
0+10-106,2+0—0—(—61)=-15,2 nb Illar 2. OueHum JIUHHUIO CBSI3U B OOpaTHOM
HanpaBJIeHUU — OT KJIMEHTa K TOUKe JlocTymna. Paccunraem 3amac Ha 3aMupaHue.
[ToncraBuMm 3HaueHus B popmyay (4): 1 =15-0+0—-106,2+10—-0—(—69) =
—12,2 n1b BriBoa: 3amac Ha 3aMUpaHue JMHUU CBSI3U B 0OOMX HalpaBJIEHUSX HAMHOTO
Menbine 10 1bMm, 9TO TOBOPUT O €€ HeTOCTaTOYHOM SHEPreTHYECKOM TOTEHITHATIE.

2.®ynkuus ToyeqHoii koopaunanuun (PCF)
OTBeTHI:

JI0JIKHA OBITh peain30BaHa BO BCEX OECIPOBOHBIX CTAHLUAX TOJIBKO JUIsl pabOThI B pEKUME

IBSS

ABJsieTcs 1onoHUTENBHBIM K DCF MeTo0M 0CTyIa, KOTOPBIA MPUMEHSETCS TOIBKO B

UHPPACTPYKTYPHOM PEKUME

JOJIKHa OBITH peain30BaHa BO BCeX OECIPOBOIHBIX CTAHLMAX AJIsl paboThl B pexumax IBSS u

UHPPACTPYKTYPHOM
BepHsliit otBeT: sBisieTca nonoaHutensHbiM K DCF mMeTotom gocryna, KOTOpbIit
MPUMEHSETCS TOJIBKO B MHPPACTPYKTYPHOM PEKUME

3.Cranaapr IEEE 802.11 ynpaBJjsieT 10cTynoM K 0eClipOBOIHO¥ ceTH Yepe3 yCIyry
OtBeThI:

WHTErPaALH

ayTeHTU(UKALUU
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acconuanuu
pacnpeneneHus
Bepuslii oTBeT: ayreHTH()UKAINN

II. Onucanue wkanvl oueHuBanus

Oyenka: 5 («OTIAUYHO)
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

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HE/IOCTATKU

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku 6binoneHus 3uanus: PaboTa He BBITIOTHEHA WU BHIIIOJHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy
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