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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. I[IK-1 I'oToB oOecnieunBaTh 3aUUTy HHPOPMALIMHA B ABTOMATH3UPOBAHHBIX CHCTEMAaX B
IIPOLIECCE UX IKCIUTyaTalluu
[1K-1.1 AIMHUHUCTPHUPYET CHCTEMBI 3aIIUTHI HH()OPMAITUU aBTOMATH3UPOBAHHBIX CUCTEM

2. I1K-2 I'0TOB K BHEIPEHUIO CUCTEM 3aIIUTHI HHPOPMALIMU aBTOMATU3UPOBAHHBIX CUCTEM
I1K-2.1 YcranaBnuBaeT ¥ HACTPAMBAET CPEICTBA 3AIUTHI HH(OpMAIUU B
ABTOMATHU3UPOBAHHBIX CUCTEMAX

3. I1IK-3 CnocobeH aAMHUHUCTPUPOBATH CPEJICTBA 3AIIUTH HHPOPMAIUH B KOMITBIOTEPHBIX
CHUCTEMax U CEeTIX
[1K-3.2 AaMUHHUCTpHUPYET MPOrpaMMHO-aNMapaTHbIE CPECTBA 3aIIUTH HHPOPMAIINH B
KOMITBIOTEPHBIX CETIX

K BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanuu: [Tucemennas padora
1. KonTponbaas padbora Ne 1; Jlaboparopuas padora Ne 1; (KonTposnbHas 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; JlaboparopHas padota Ne 7 (KontposnbHast pabota)

BPC nucuuminHbl

8 cemectp
Beca KOHTpOJIBHBIX MEPONIPUATHIL, %o
Nunexc KM- | KM- | KM- | KM-
Paznen nucuuninHb KM: 1 5 3 4

Cpok KM: 4 8 12 15

Monens ceTeBoit 6€30MacHOCTH KOMMYTUPYEMBIX OECIIPOBOIHBIX
JIOKaJbHBIX ceTel. ATaki Ha CETEeBYI0 HH(POPMAIIMOHHYIO
UHQPaACTPYKTYpy OECIIPOBOIHOIN KOMITBIOTEPHOM CETH

ATaky Ha ceTeByI0 HH()OPMALIMOHHYIO HHPPACTPYKTYPY
0ecrpoBOIHOM KOMIIBIOTEPHOH CETH

MexaHu3MBbI U cpesicTBa obecrieueHus: 0€30MacHOCTH CETEBOM
nH(pOpMalMOHHON HHPPACTPYKTYPHI OECIIPOBOTHOM
KOMIIBIOTEPHOH CETH

MexaHu3Mbl U cpeicTBa obecrieueHus: 0e30MacHOCTH CETEBOM
UH(POPMALIMOHHON HHPPACTPYKTYPHI O€CIIPOBOTHON + +
KOMITBIOTEPHOU CETH

Bec KM: | 25 25 25 25




$O61mas yacte/J{j1st IPOMEKYTOUHOM arTecTanund



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 pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 IMK-1.1nk-1 3HaTh: KonTponpHas padora Ne 1; JTaboparoprast padota Ne 1; (KonTponbHast
AIMUHUCTPUPYET CHUCTEMBI | pU3UUecKre OCHOBBI paboThl | paboTa)
3aIlUTHI UH(POPMALIUHU | TETICKOMMYHHUKAIIMOHHBIX Kontponsnast padora Ne 4; JlaboparopHnas padota Ne 5; (KonTponsHast
ABTOMATHU3UPOBAHHBIX CUCTEM U BO3MOXKHbBIE pabota)
CHUCTEM yrpo3sl UHHOPMAITMOHHON JlabopaTtopHas pabota Ne 6; Jlaboparopnas padota Ne 7 (KontponsHas
0€301acHOCTH; pabora)
YMers:
MIPAKTUYECKH MPUMEHSITh
TEOPETUICCKHEC 3HAHUS IIPU
pEIIeHNH 3a]1a4 3aIlUThI
nH(popmManuy B
0eCTpOBOTHBIX CHCTEMAX;
IK-2 [MK-2.1nk2 YcranaBnuBaer | 3HATh: JlabopaTtopHas pabota Ne 2; Jlaboparopnas padota Ne 3. (KonrponbHas

M HACTpauBacT CpEICTBa
3amuTel  MHpOpManuMu B
aBTOMATHU3UPOBAHHBIX
cucTemax

CYLIECTBYIOINE CTAHAAPTHI
JIOKQJIbHBIX OECPOBOIHBIX
KOMIIBIOTEPHBIX CETEN
Ymers:

HaBbIKaMU HaCTPOUKH
CeTeBbIX UHTEp(ECcOoB
0ecTpOBOTHBIX
KOMITBIOTEPHBIX CETEM,
METOJIaMH TIOBBIIICHHUS
3alUIIEHHOCTH
Iepe1aBaeMoil uepes3 HUxX
nHpopMalnu;

paborta)
JlabopaTtopHas pabota Ne 6; Jlaboparopnas padota Ne 7 (KonTponsHas
paborta)




I1K-3

ITK-3.2mx-3
AJIMUHUCTPUPYET
IIPOrpaMMHO-aIIapaTHbIE
cpeacTna 3aIUTHI
uHpopMaun B

KOMITBIOTCPHBIX CETAX

3HaTh:

MPUHITUIIBI TIOCTPOCHUS
OeCTpOBOTHBIX
KOMITBIOTEPHBIX CETEH C
Pa3IMYHON peain3annei
¢bu3nvecKkoro Kanana, a
TaK)Ke METOIBI U CPEICTBA
obecrnieueHus
MH(POPMAIIMOHHOM
0€e30I1aCHOCTH;

KonTponbnas padorta Ne 1; Jlaboparopuas padota Ne 1; (KonTponbhas
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 npoBeaeHnsi KOHTPOJbLHOI0 MEPONPUATHSA: PAKTUUECKOE 3aHATHE

Kpartkoe cogep:xkanue 3aiaHusA:
[Tpu pacuere pa3aHMUHBIX MAPAMETPOB OECIPOBOIHBIX CETEH, YaCTO MPUXOAUTCS BHIIIOIHSATD
npeoOpa3oBaHUE OJHUX €AMHUL U3MepeHus B Apyrue. [Ipobiema cocTout B TOM, YTO B
TEXHUUYECKUX ONMCAHUAX U 3aKOHO/ATEIbHBIX AKTaX, PErYIUPYIOIINX UCIOIb30BaHUE
pazuoyacTOTHOTO crieKTpa B Poccun, MpucyTCTBYIOT Kak JuHelHble (BaTThl, 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
noromaromen cpeae, K03pGuuueHT ycuiaeHns aHTeHHbl, OTHOLIEHUE CUrHal/1yM. Pycckoe
0003HaueHHE eANHUIIBI «Ienndem» — «aby, mexayHapoaHoe — «dBy. Jleunben sBisercs
6e3pa3MepHOil OTHOCUTEIbHOM BETMUMHOMN, MPEAHA3HAYEHHON AJI U3MEPEHHsI OTHOIIECHUS
JIBYX OJTHOMMEHHBIX BEJIMYMH C IPUMEHEHUEM K IIOJIyUEHHOMY OTHOIIEHHUIO
Jorapugmuueckoro macmrada. /{1 oleHKH OTHOLIEHHS MOILITHOCTEH CUTHaJIa, BeJIMYnHa,
BbIpakeHHas B 1b, Berancisiercs o ¢opmysne: 1b = 100001 [J1 [J0, (1) roe P1 — u3mepennas
MOLIHOCTb, PO — MOIIHOCTB, IpUHATasA 32 OCHOBY. B oTnmuune ot 6e3pazmepHoro aenuderna,

JUTSL BRIpKEHUST a0COFOTHBIX 3HAYEHUH MOITHOCTH Ucob3ytoTess dBm (n1bm) u dBW (abBr).

J171st 5TOTO OCTaTOYHO YCIOBUTHCS, KAKOH YPOBEHb U3MEPseMOil (PU3NIECKON BETHMUHHBI
Oynet mpuHsT 32 ocHOBY (ycyioBHbIN 0 16). B dBm (1bM) 00b14HO BBIpa)aeTcsi MOIIHOCTh

nepejaTyrKa. 3a HyJIeBoi ypoBeHb 1bM npunsaTa mouniHocTs B 1MBT. [l nepeBoia MouHocT!

u3 MBT B 1bM HE0OX0TMMO BBITIOJHUTH Ciieaytomiee Beraucienue: [0 = 10000
00000100, (2) voe DO OO L D— MomHOCT NepenaTunka, BeipakeHHas B abm, (101011
— MOIIIHOCTD IepelaTunKa, BeipakeHHas B MBT. OOpaTtHoe npeobpazoBanue u3 1bm B MBT
BhINoJIHsAeTCs 1o popmyne: (10110 =10 OO0 10, (3) rae [ T— MOIHOCTh
nepeaardrka, BelpaxkenHas B A1bm, [ [1[1[][] — MOIIHOCTb NIEpeAaTUnKa, BRIpaKeHHasl B MBT.
B dBW (a1bBT) 3a HyneBoii ypoBeHb NpUHATa MOIIHOCTE B 1 BT. @opMmysl 11 iepeBosa
AQHAJIOTMYHBI BHIICTIPUBEACHHBIM C TOM pa3HUIIEH, UTO B KAUECTBE HYJIEBOTO YPOBHsI BbIOpaHa
BenuunHa 1 BT, a n3aMepeHHas MOIIHOCTb TaKke J0JKHA BhIpaxkaThes B BarTax. dBi (nbu) —
M30TPONHBIN AennOen (qenrden OTHOCUTENbHO U30TPOITHOTO U3JTydaTelis). XapakTepu3yeT
KO3(PUIMEHT yCUIIeHUs aHTEHHBI OTHOCUTEIBHO KO3 (UIIMEHTa HAITPABIECHHOT'O IeHCTBHS
M30TponHOro nu3nyyatens. Kak npaBuso, eciii He OrOBOPEHO CHEMAIIBHO, XapaKTePUCTHKU
YCUJIEHUS PeaJbHBIX aHTEHH JAI0TCSI HIMEHHO OTHOCUTENLHO YCHIJIEHUS U30TPOITHOTO
u3nydarens. Jlenuoensl ABIAI0TCS HEMMHEHHBIMU eIMHUIIaMU u3Mepenus. [loatomy, korna
TOBOPST, HalIpUMep, 00 yaABoeHUH MOIIHOCTH, paBHOU 100 MBT (20 1bm), 3TO HE 03HauaeT,
410 MOIHOCTh yBennumiachk 10 40 nbm. 40 nbm cootsercTByet 10 000 MBT. YBenuuenue
MOIIIHOCTH B MBT B 2 pa3a SKBUBaJICHTHO MPUOABICHUIO K MOIITHOCTH B 1bM 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 osry4uM MOIHOCTE 23 nbM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HaTh: buznaeckue OCHOBEI ‘ 1.Ykaxxute MeT0/IbI KOHTPOJISA 10CTYIA, BLIXOAsIIIHE
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paboThl  TEIEKOMMYHHUKAIIMOHHBIX 3a pamku cranaapra IEEE 802.11.
CUCTEM M BO3MOXHBIE YIPO3bI
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

3HaTh: NPUHLUIIBI  IOCTPOEHUs 1.Y9710 Takoe OGecripoBoaHAasl JIOKAJIbHAA CeTh
0eCHpOBOJHBIX ~ KOMIIBIOTEPHBIX (WLAN)?
CeTel C pa3IMYHOM pealn3auuen 2.ITosi0ca mponmycKaHusi — 37O .

Gu3nvecKoro KaHaua, a TakKe
METOJIbI U CPEICTBa OOECIeUeHUs
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

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 BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

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

KM-2. JlabopaTopnasi padora Ne 2; JlaGopatopHasi pa6ora Ne 3.

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KourponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHHs KOHTPOJBLHOr0 MeponpusaTus: [Ipaktudyeckoe 3ausaTue

Kpartkoe cogep:xxanue 3aganus:
J1s TOro 4To0BI ONPENENUTh COCTOSIHUE OECIPOBOAHOM Cpe/ibl Mepeaayn, CTAaHLIUs UCTIONIb3YeT
(GYHKIMIO KOHTPOJISL HECYIIEH B TEUCHUE YKA3aHHOTO Medckaoposozo unmepsana (Inter Frame
Space, IFS). MexkaapoBslii HHTEpBaJ ONpeesieT BpEMEHHOM HHTepBall MEX1y nepeaayeit
kagapoB. B ctannapte IEEE 802.11-2016 onpeneneno 10 mexxkaapoBbIX HHTEPBAJIOB, KOTOPbIE
CIIy’KaT JUIst oOecrieueHus MPUOPUTETHOTO 10CTyNa K cpefe nepenauu. IFS HezaBucuMbI 0T
CKOPOCTH Tepeaay 1 ONPEEISIFOTCS OTACNIBHO IS KaX /101 crienudukanuu pu3nyeckoro
YPOBHSL. DTH MHTEPBAJIBI CleAyIOIKe (YKa3aHbl B IOPS/IKE YBEIUUEHUS JUIUTEIBHOCTH):

* yMeHbLUeHHbIN MmeXKKagpoBsblit nHTepsan (Reduced IFS, RIFS);

®  KOPOTKUI MeKKaapoBbili MHTepBan (Short IFS, SIFS);

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

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

* apbuTpaXKHbI MexXKaapoBsbiii MHTepBan (Arbitration IFS, AIFS);

®  pacluMpeHHbI MeXKaapoBsbili nHTepsan (Extended IFS, EIFS);

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

®  MEXXKaapoBblli 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
JIOCTYII K CpeZie Ha BpeMsi, HE00X0AUMOE /7Sl IIepeauu I0CIIEA0BaTENbHOCTH KaJApOB.
Hcnonp3oBaHre HEOOIBIIOTO BPEMEHHOTO MHTEPBAIa MEXAy Iepeaueid KapoB MO3BOJISIET
IPEIOTBPATUTH MOIBITKY 3aXBaTa CPelibl IPYITUMH CTaHLIUSMHU.

B HekoTOphIX ciydasx, 1 YMEHBIIEHUSI HAKJIaIHbIX pacxo1oB, BMecTo SIFS moxer
MCII0JIb30BaThCsl MEXKapoBbli nHTEpBan RIFS.

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

Mesxkanpossiid uHTepBas DIFS ncnomnb3yercst 6ecipoBOAHBIME CTAaHIIUAMH, pAOOTAIOIIUMH
nox ynpasienueM DCF, nns nepenaun kapoB JaHHBIX U YIPABISAIOMINUX KaJIPOB.

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

Nutepsain EIFS ucnonssyercs pynkueit DCF Bmecto DIFS B TOM ciyuae, Korja cTaHIHs
orpezenuia, YTo NOCIEAHUNA MOTy4YEeHHBINH KaJlp coAepKall OIIUOKY UM €r0 KOHTPOJIbHAs
cymma Obl1a HekoppekTHa. [Tocne ycnenmHoro nmosrydenus kanapa, Gyaknus DCF cHoBa Oyaer
ucnosb3oBath nHTepBai DIFS.

NurepBan SBIFS nomken ucnoib30BaThCs A1 OTACICHUS HECKOJIBKUX Mepead OT OJHOr0
nepeaaTyrKa B TEUEHUE Pa3BEPTKH CEKTOpa MPHEMHUKA (receive sector sweep) HiIu Koraa
KaXKaasl mepejiaya MpoUCXOAUT € APYroi KoH(Urypaluei nepeiaroiieii aHTeHHbBI U He
OKUJIaeTCsI, YTO OTBETHAsS Iepeaada Oy/eT BhImonHeHa yepe3 uarepBai SIFS.

NurepBan BRPIFS noikeH ncnonb30BaThCs CTAaHIMAMU MEXAY NIepe1adyaMy 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).

NurepBan LBIFS nomkeH UCnoab30BaThCs MEXy MepelayaMu, UCIIOJIb3YIOIIUMU 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 (PU3HUECKOro YPOBHS, HE3aBUCHUMO OT OMTOBOM CKOPOCTH OECTIPOBOIHOM CTAHIIUU.
Bce BpemMeHHBbIE MHTEPBAJIBI HAUMHAIOT OTCUYUTHIBATHCS OT MOMEHTA OKOHYAHUS Mepeaadn
OUepeHOTO Kajapa. ITo He TpedyeT nepeaaun KakKux-I1ud0 crennaaibHbIX CHHXPOHU3UPYIOIINX
CUTHAJIOB U HE OTPAHUYUBAET pa3Mep KaJpa pa3sMepoM BPEMEHHOTI'O CJIOTa, TaK KaK CIIOThI
MIPUHUMAIOTCS] BO BHUMAHUE TOJIBKO MPU MPUHATUHU PELICHUs O Havalle epeaadn Kaapa.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3HaTh: CYIIECTBYIOLIUE CTaHAAPTHI 1.J1s1s1 yero HaJl0 pacCYUTHIBATH IHEPreTHYECKH I

JIOKaJIbHBIX OeCTIPOBOHBIX NOTEHIUAJ JINHUH CBA3H?

KOMIIBIOTEPHBIX CETEN 2.Yto takoe Ynpasienue kaapoM (Frame Control):
3.Uto Takoe YmpasieHue ouepeaHocThio (Sequence
Control)

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABISETCS €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00'bEMe WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50

Onucanue xapaxmepucmuxu evinoanenus snanus: OueHka "y10BIEeTBOPUTENIBHO" BBICTABIISAETCS

€CJIM 3aJaHUEC IPEUMYIICCTBCHHO BBIIIOJITHEHO

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

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpuaTHA: [IpakTnueckoe 3ansTue

Kpartkoe conep:xanue 3a1anus:
Cranpgapt IEEE 802.11 noanep:xuBaet Tpu pa3HbIX TUIA KaAPOB: * KAJPhl TAHHBIX WIIH
uH(popMannoHHbIe Kaapkl (data frames) - HCIIONB3YFOTCS TSI IEPETadu TAHHBIX *
KOHTpOJIbHBIE KaAphl (control frames) - cimyskaT A KOHTPOJISI TOCTYTA K Cpefie; * KaJIphbl

yrpaeieHus (management frames) - ucrmosb3yroTes st OOMeHa yrpasisitoniei nHpopMauei
IIPY BBINOJIHEHUH TaKuX ornepauuii nogypoBHs MAC, kak accolanys U pa3pbiB acCOLMALUU
CTaHILIMU C TOYKOH JIOCTYTA, ayTEHTH(PHUKAINSA U OTMEHA ayTeHTU()DUKALNT, CHHXPOHU3AIHS U
ap. Kaxpiit kagp MAC cocTOUT U3 CIIEAYIOIINUX OCHOBHBIX KOMIIOHEHTOB: 3arojIOBKa KaJpa,
TeJa Kaapa epeMEHHON JUIMHBI U KOHTPOJIBHOM CyMMBI Kazpa. IlepBeie Tpu nosis
(«YmpaBiienue kaxpom», «IUTenIbHOCTh/UACHTUPUKATOPY, «Aapec 1») u nocneaHee nojie
(«KoHTposbHas cymma Kajipa») IpUCYTCTBYIOT BO Beex Kajapax MAC. OcranbHble MO
(«Anpec 2», «Anpec 3», «YTIpaBieHUE 04E€pPETHOCTBION, «Anpec 4», «YnpasineHue QoSy,
«Teno xagpa») NpUCYTCTBYIOT TOJIBKO B onpeneneHHbix kaapax MAC. Puc. 4.1 ®opmar kaznpa
MAC IEEE 802.11-2012 Kaxplii U3 TUTIOB KaJpOB pa30MBaeTCsi Ha HECKOJIBKO MOTHUIIOB B
3aBUCHUMOCTH OT BBINIOJHSAEMOMN Onepauu

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMeTb: NpaKkTUYECKH NPUMEHATH 1. Pacuiudpyiite bonbue pparmentos (More Fragments
TEOPETUUYECKUE 3HaHUA pu 2.laiite onpenencuue [Tosrop (Retry)

peueHnun 3a7a4 3aIUThI 3.JlaiiTe onpeneneHue YmnpasieHue MoiHocThI0 (Power
uHpopMauu B OECIPOBOIHBIX management)

CUCTEMaX;

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10

Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE

BBIIIOJIHEHO B MOJIHOM 00BbEME HIIH BBIIIOJIHEHO MpECUMYIICCTBCHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku svtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus 3adanus 6 npoyernmax. 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

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

®opmbl peanauzanuu: [Tucemennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJBLHOIO MeponpuaTHA: [IpakTnyeckoe 3aHsaTue

Kparkoe cogepxxanue 3agaHus:
POEKTUpPOBaHHE OECITPOBOIHBIX CETEH MPaKTUUECKU HEBO3MOKHO 0€3 OLIEHKH IIPUTOJHOCTH
JIMHUY CBSI3H, T.K. 3T OL[CHKA UMEET OOJIbIIIOE 3HAYECHHUE ISl BHISIBICHUS! BO3MOXKHBIX Ipo0IeM
B X0/i¢ yCTaHOBKU. Hanmuue Xopouero sHepreTnyeckoro noTeHuuana spisercs: 0a30BbIM
YCIIOBHEM JIJIs1 HOPMAJIBHOTO (DYHKITMOHUPOBAHUS JIMHUN CBSI3U. DHEPTreTHUECKUI MOTSHIUAI
(Link budget) 6ecripoBoiHOI TMHUH CBSI3U YUUTHIBAET BCE YCUJICHUS U IOTEPH YPOBHSA
CHUTHAJIa TIPU €T0 PACIIPOCTPAHEHHUH OT TIepeIaTunKa K IPHEMHUKY depe3 OeCIIpOBOTHYIO CPEy
nepeaayn, kabenu, pa3beMbl U Pa3JIMUHbIE IPENATCTBUS (CTEHBI, IOTOJKHU, 1€PEBbs U T.1.).
[TostHOE ypaBHEHHE SHEPrEeTUUECKOT0 OTEHIIMANIA IMHUM CBSI3U MOYHO 3aIUCaTh CIETYIOIUM
obpazom: LI - 000+ 000 -000+ 00000 -00000 =000+ 00000, (1) roe:
(] J— momHoCTh nepeaarunka, 1bm (dBm); [1][— moTepu curHana B aHTEHHOM KaOene u
pazbemax nepenaromiero tpakra, ab (dB); [11][1— koadduniuenT ycunenus nepenaroniei
antennsl, 1b (dBi); [J[1 [J— notepu nepenaun B cBOOOIHOM nipocTpanctse, nb (dB); 00—
K03 UIIMEHT yCuieHus npuemMHon antenssl, 1b (dBi); [11][J[1[]— moTepu curHaia B
AHTEHHOM KaleJle ¥ pa3beMax mpueMHoro Tpakra, b (dB); [1[1[]— 3amac Ha 3amMupanue
curnana (SOM, System Operating Margin), n1b (dB); [1[][][][]— 9yBCTBUTENbHOCTb
npUeMHHKA NP JaHHOH ckopoctu nepeaayn, 1bm (dBm). [Totepu B cBOOOAHOM MPOCTPaHCTBE
JUIsL JIMHUY CBSI3U ¢ U30TPOITHBIMU aHTEHHAMU MOYKHO PAacCUUTaTh € IIOMOLIBIO CIEAYIOIIEH
dopmymer: (10000 = 2000000 + 20000000 + [(ab), (2) roe: [17]]— ocCHOBHBIE TIOTEPH TIEpeIavyn B
CBOOOJTHOM MPOCTPAHCTBE; [ |— IeHTpalbHas 4YacTOTa KaHalla, Ha KOTOPOM paboTaeT cucteMa
CBSI3M; [ |— pacCTOsIHUE MEXy IByMsl aHTEHHAMHU; | |— KOHCTAaHTa, KOTOpas 3aBUCUT OT €IUHUI]
U3MEpPEHUs YacTOThl U paccTosiHUA. KoHCTaHTa B BBIpaKEHUH MOKET MEHSATHCS B 3aBUCUMOCTH
OT TOT0, B KAKUX €IMHUIIAX BbIPAXKEHBI YaCTOTA U PACCTOSTHUE: * JUISl YACTOTHI, BHIPAKEHHOW B
I'Tu, u paccTostHMSL, U3MEPSAEMOT0 B KWIOMETpax, KOHCTaHTa paBHa 92,45; ¢ 17151 4acTOTHI,
BbIpaxkeHHON B MI'11, M pacCTOsSIHUSA, U3MEPSAEMOTO B KHJIOMETpPaX, KOHCTaHTa paBHa 32,4; ¢ 1
4acTOTHI, BeIpaskeHHON B MI'11, U paccTosiHUS, U3MEPSIEMOro B MeTpax, KOHCTaHTa paBHA -
27,55. JIns ipyrux TUIOB aHTEHH CJIEyeT yYUThIBaTh Koa(dduuneHT ycunenus. B pesynprate
BbIpa)KE€HHE Ul OTEPb B CBOOOIHOM IIPOCTPAHCTBE MPUMET cieayrouuid Bu: (11111 =
20000+ 20000 — 000 = 00000 + O(ab), (3) rae: [ [— ocCHOBHBIE TOTEPH NIEpeaadn
B CBOOOJHOM IIPOCTPAHCTBE; [ |— [IeHTpajbHas YacToTa KaHaja, Ha KOTOpOM paboTaer cucrema
cBsi3U; [ |— paccTosiHME MEXTy ABYMs aHTeHHamu; [ ][] []— koappUuuueHT ycuaeHus
nepenarouieit anreHHsl; - 54 - [1[J[1[][J— koapduueHT ycuiieHuss IpueMHON aHTEeHHBI; [ |—
KOHCTaHTa, KOTOpasi 3aBUCUT OT €MHULl U3MEPEHMSI YaCTOThI U paccTosiHus. HanexHocTs
paboThl 6GECTIPOBOIHOM JTMHUH CBSI3U B IIEPBYIO OUEPE/lb OMPEAEIAETCS SJHEPreTUUECKUM
3aracoM Ha OBICTpbIE U MeJUIeHHbIe 3aMupanus. [loaTomy npu ee pacuere 00s13aTeNTBLHO
JIOJKEH OBITh IPEyCMOTPEH Pe3epB Ha KOMIIEHCAIUIO 3TUX 3aMUpaHuil [] 3anac Ha
3amupanue curtana (SOM). SOM omnpenensiercst Kak pa3HULA MEXKAY YPOBHEM (pakTHUECKH
MPUHUMAEMOT0 CUTHAJIA U YyBCTBUTEIBHOCTBIO TPUEMHHKA, KOTOPasi 3aBUCUT OT BHIOPAHHOTO
Tua Monyistuau. [0 = D100 — DO+ DTO 0 — D00+ OO0 = Oooen =
OO, (4) rae: [0 1)— 3anac Ha 3amupanue curHana (SOM, System Operating Margin), 1b
(dB); 1] [J— MOIIHOCTH nepenatanka, 1bm (dBm); [1[][]— moTepu curHanga B aHTEHHOM
kabene u pazpemax nepenaromiero Tpakra, 1b (dB); [111[1— koaddurmenT ycunenus
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nepenatomieit anrenusl, 1b (dBi); [ — moTepu nepena4yu B CBOOOJHOM MPOCTPAHCTBE, b
(dB); L1 [— ko3 dunueHT ycuaeHus npueMHoi antenssl, 1b (dBi); (11101 [— motepu
CUTHAJIa B aHTEHHOM KabeJie v pazbemMax npuemMHoro tpakra, n1b (dB); [ 00—
YyBCTBUTEILHOCTh IPHEMHHUKA HA JAHHOUM CKOpocTHu niepenayuu, 1bMm (dBm). Uem Brime SOM,
TEM HaJie)kHee OecrpoBOAHAs IMHUS CBsI3U. CUnTaeTCsi, MUHIMalIbHAast BEJIMYMHA 3araca Ha
3aMUpaHue 0JoKHA ObITh He MeHblIe 10 1b 1 3Toro 1ocTaTo4YHO 17151 UHKEHEPHOT'O pacueTa,
HO Ha MpaKTHKe yacTo ucnoib3ytoT 3Hauenue 20 [1 30 nb. [l a¢pdexTuBHOI cBSI3U €
HIOMOILBIO CAHTUMETPOBBIX BOJIH HaJJ0 00€CIIeUUTh OECIIPENATCTBEHHYIO JIMHUIO NPSAMON
BUAMMOCTH MEXY TepeIaTINKOM U MprueMHUKOM. OTHAKO 3TO HE BCEr/ia BO3MOXKHO,
0COOEHHO IIPU OCTPOEHNUHU OECIIPOBOIHBIX CeTel BHE nmomeneHui. s onpeaenenus Toro,
CKOJIBKO IMPOCTPAHCTBA JOIHKHO OBITH CBOOOHO OT MpErpajl Ha JMHUN CBSI3U MEXKIY
nepeAaTyYuKoM U IPUEMHUKOM UCIOJIb3YETCs TaKoe MOHATHE, Kak 30Ha Openens (Fresnel
zone). bimxaiiias K TMHUY, COEIUHAIOIIEH IEpeJaTUuK ¢ IPUEMHHUKOM, 30Ha Ha3bIBAETCS
nepBoii 30Hoi @penens. Bee ecrecTBEHHbIE (3€MIIsl, XOJIMBI, J€PEBbs) U UICKYCCTBEHHBIE
(3manus, cTONIObI) IPENATCTBUSA, TIONAIAIOIINE B HEE, OKa3bIBAIOT HANOOJIee HEraTHBHOE
BJIMSIHME HAa YPOBEHb CUTHAJIA B PE3yJIbTaTe OTPaKEHUS, IPEJIOMIICHHS, PACCEUBAaHUS WU
mudpakuuu. [Ipu 5TOM, YeM JUIMHHEe JTHHUS CBSI3U, TEM BaKHEE CTAHOBUTCS BBIYHCIICHUE
panuyca nepBoii 30Hbl @penens. s 1r000# TOUKU paJHOIMHUM PaluyC IEPBOM 30HbI
dpenens MOXHO HaiiTi 110 hopmyrre: [ = 17,32V (11 x 112 [1 x (01 + [12) (5) rae: [1— paguyc
nepBoii 30Hbl Openens, M; 11— paccTosHUE OT aHTEHHBI ITepelaTunKa 10 CaMOM BbICIIEH
TOYKHU TPEATOJIaraeMOro MPEMATCTBH, KM; [ |2— pacCTOSHUE OT CaMOM BBICIIICH TOYKU
HPEIoIaraeMoro MpensaTCTBUS 10 aHTEeHHbI IPUEMHUKA, KM; [ |—4actoTa, ['T1. YuursiBas ToT
(axT, YTO MaKCUMaBHBIN panuyc nepBas 30Ha OpeHenst IMEeT B TOUKE, paBHOYAAJICHHOMN OT
00eHX aHTeHH, TIOJTY4HM YIIPOLIEHHYIO hOpMyITy [Is ero Beraucienns: [| = 17,32V [1 4F (m),
(6) - 55 - rue: [1— paauyc nepBoi 30HbI PpeHens, M; [1— pacCTOSHUE MEXTy aHTCHHAMH, KM;
[J—uacrota, [ T1. Eciu B o6nactu, paanyc kotopoit cocrapisieT 60% mepBoit 30061 Openens,
HET Mperpa, TO IPU pacueTe paAuOIMHIN MOKHO OTPAHUYHUTHCS YIETOM MOTEPh CUTHAJA B
cBOOOTHOM IpocTpaHcTBe. UTOOBI JOCTHYB 3TOT0, BHICOTA [10/IBECA AHTEHH TPUEMHUKA U
nepeaaTInKa JOHKHA ObITh TaKOM, 9YTOOBI BJIOh PAIMOIMHAN He OBIJIO HU OJHOM TOYKH,
paccTosiHUE OT KOTOPOM 70 mpensaTcTBUsA ObUI0 Obl MeHbIIE, yeM 0,6 paanyca nepBoil 30HbI
Openensi. CiieyeT OTMETUTD, YTO 3€MJISL TAKXKE SBIISIETCS] OHUM U3 TpensaTcTBUi. Jls
YIIPOLIEHHOTO BBIYMCIIEHUS paguyca o0aacTu, coctapistomiero 60% paanyca nepBoil 30Hbl
DpeHens, yMHOKHM BRIPAKEHHE PEBIAYIIeH (opMyiIsl Ha Koddumment 0,6: [1(60) = 10,4V
{1 4F (m), (7) Apyrue MCTOUHUKHU YCTaHABIMBAIOT OoJjiee )KeCTKUEe TpeOOBaHMsL: IPerpabl
JOJKHBI 0TCYTCTBOBaTh B 80% mnepBoii 30HbI dpenens. [ ynpoueHHOro BEIYUCICHUS
panuyca obnactu, coctapistonero 80% paauyca nepBoit 30H61 OpeHest, Hy*KHO YMHOXKHUTb
BBIpaXXEHHE JUIsl YIPOIIEHHOTO BBIUMCIICHHUSI MAKCUMAJILHOTO pajinyca nepBoil 30HbI OpeHens
Ha ko3 dunuent 0,8: [1(80) = 13,86V [ 4F (m), (8) Crnenyer moHUMATh, YTO PagUyC MEPBOM
30HbI DpeHens He SBISIETCS BHICOTON YCTaHOBKM aHTEHH, HO UCIIOJIB3YETCS JUIs €€
BbIuMcieHus. Onpeaenss BBICOTY YCTAHOBKH aHTEHH, CIIEAYET YUUThIBATh TAK)KE KPUBU3HY
3eMHOI noBepxHOCTH. Ee MoxHO paccunTaTh, ucnonb3ysa hopmymy: LA =[] 2 68 (M),
(9) rae: [ AL xpuBU3HA 3eMHOM MMOBEPXHOCTH, M; [[] paccTosTHUE MKy aHTEHHAMH,
kM. Torna MUHUMaITbHAs BRICOTA YCTAHOBKH aHTEHH HAJ MPETISTCTBUSIMH, C YIETOM TOTO, YTO
60% nepBoii 30Hb1 DpeHens cBOOOIHO OT Mperpai, OyAeT BRIYUCIATHCS 1o hopmyne: [1111][]
=10,4V 0 4F + 112 68 (m), (10) rme: (11101 BeICOTA YCTAaHOBKH aHTEHHBI, M; [ ][]
paccTosiHuEe MEXAy aHTeHHaMH, KM; [|[] yactoTa, I'Ti. Ecii HeoOXoauMo paccuuTarh BBICOTY
YCTaHOBKH aHTEHHBI IIPH OTCYTCTBUU IpenarcTBuil B 80% mnepBoii 30061 OpeHens, To
kodpduuuent 10,4 B popmysne (10) Hano 3amenuts Ha 13,86

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: MMPAKTUYCCKU MPUMCHATH

TEOPETHUYECKHE

3HaHUA

Ipu

1.Beruncnure paguyc nepBoii 30Hel OpeHens.
Paccrosinue mexny anrenHamu 15 kM. Paccrostnue ot
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pelieHun 3ajad 3aIUTHI AHTEHHBI NIepejaTurKa IO CAMOM BBICIIEH TOUKH

uHpopMaluu B OECIPOBOTHBIX npeanogaraeMoro npenstcteusi — 7 kM. [lepenaya

CHCTEMAaX; Benercs B nuarnaszone 2,4 I'T' Ha 6 kanase (1ieHTpajibHas
gacroTa 2437 MI'g

YMeTh:  HaBbIKAMU  HACTPOMKHU 1.Omnpenenute noTepu B CBOOOJIHOM MPOCTPAHCTBE HA

CETEBbIX uHTepdelicoB JIMHUU CBSI3U MEXIY TOUKOM JIOCTYIA U KIIMEHTCKUM

OeCIPOBOTHBIX KOMIIBIOTEPHBIX ycTtpoiictBoM cranaapta 802.11n, paboTaromumu Ha 7

ceTeil, METOJaMH  IIOBBILICHUS KaHaiie (ueHTpaibHas yactota 2442 MI'n). Paccrosnue

3alIUIIEHHOCTH nepeaBaeMoit Mexay ycrpoiictBamu — 100 m

4yepe3 HUX uHpopmanmm; 2.0npenenute mOTEpH B CBOOOTHOM IIPOCTPAHCTBE HA
JIMHUM CBSI3U MEXTYy TOUKOM JocTyna ctangaprta 802.11n
¥ TOuKO# noctyna crangapra 802.11ac, paboraromumu
Ha 64 kaHaie (eHTpaibHas yactota 5320 MI ).
Paccrosiane Mexay ycrporictBamu — 200 m.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIETBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHie MPEUMYIIECTBEHHO BBITIOTHEHO
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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. Oco6eHHOCTH, CTAaHAAPTHI, XapaKTEPUCTHKH.
2. Apxurektypa cetu 3G (UMTYS).
3. 3ayaua

IIpoueaypa nposenenust
[TucemenHas ¢popma 1o OwmeTy

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60NPOCO8 NPOBEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Muaukarop: 11K-1.1nx.1 AIMUHHCTPUPYET CUCTEMBI 3aIIUTHI HH(DOpPMALIUU
ABTOMATU3UPOBAHHBIX CUCTEM

Bonpocel, 3aganus
1.CereBast nH(pOpMaLIMOHHAS HHPPACTPYKTYpa OECIIPOBOIHON U KOMIIBIOTEPHON CETH.
2.Crioco6sl coeinHeHNH. ApXUTeKTypa 1 000py10BaHHEe OECIIPOBOIHBIX CETEH.
3.becripoBoiHBIE IEPCOHAIBHBIE CETU U TEXHOJIOTUN
4.Knaccuduxanus 6ecripoBOIHBIX ceTei

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.0neHuTe BO3MOXKHOCTb pabOThI KaHaa CBSA3U AJITMHON 2 KM MeXAy Toukoi noctymna DAP-
3310 u GecipoBOAHBIM KIMEHTOM ¢ agantepoM DWA-182 Ha MakcuManbHON CKOPOCTH,
nojaepKuBaeMoi 6ecripoBoiHOi ceThio (300 MOuT/c). YcTpoiicTBa paboTatoT Ha 6 KaHaie
(ueHTpanpHas yactora 2437 MI').
BepHnplii otBeT: 3anuiieM TexHuueckue xapakrepuctuku DAP-3310 u DWA-182: »
MomHocTh nepenaTunka 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; * UysctBurenabHocth 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; ¢ Koaduuument ycunenus mraTHoi

aateHHsl DAP-3310: 10 dBi. * Koaddurment ycmienus mraraoit anterasl DWA-182: 0
dBi; « IToTepp B aHTEHHO-(UAEPHOM TPAKTE, T.€. MEKAY OECIIPOBOJHBIMHU YCTPOUCTBAMH U

ux aHteHHamu, HeT (0 1bm). [Ipumeuanue: XxapakTepUCTUKH YCTPOMCTB MOXKHO
nocMoTpeTh Ha caiite http://dlink.ru — IlpoaykTs! u pemenuss — becnipoBoHOE
obopynoBanue. Jlanee Heooxoaumo neperitu Ha ctpanuiy DAP-3310 u DWA-182 B
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paznen Xapaktepuctuku. lllar 1. OueHuM JTUHAIO CBSI3U B HAIIPABICHUU OT TOYKHU
noctyna K knueHTy. Halinem nmorepu B cBoOogHOM nipocTpaHcTBe. [loacTaBuM 3HaUYCHHS B
bopmymy (2): 200111(2437) + 200111(2) + 32,4 = 106,2 nb Paccunraem 3anac Ha
3amupanue s ckopoctu 300 Mowut/c. IloncraBum 3naueHus B popmyny (4): L1011 =20 —
0+10-106,2+0—-0—(—61)=-15,2 nb Ilar 2. OueHuM JIUHHUIO CBSI3U B 0OpaTHOM
HaIpaBJIEHUU — OT KJIMEHTAa K TOUKe JjocTyna. Paccunrtaem 3amac Ha 3aMupaHue.
[MoncraBum 3Havenus B popmyny (4): 1 =15-0+0-106,2+10—-0—(—69) =
—12,2 nb BeiBoj: 3amac Ha 3aMUpaHue JIMHUH CBS3M B 000MX HAINPABICHUSIX HAMHOTO
MeHbIne 10 1bM, 9T0 TOBOPUT O €€ HeIOCTATOYHOM SHEPreTUYECKOM MOTSHITHAIE.
2.Oyukuus ToueyHoi koopauHauuu (PCF)
OTBeTHI:

JIOJKHA OBITH peaan30BaHa BO BCEX OECIPOBOIHBIX CTAHIMAX TOJIBKO JJIs pabOTHI B peKUME
IBSS
apisercs gonoaHuTenbHbM K DCF MeToioM 1octyna, KOTOpbIil MPUMEHSETCS TOJIBKO B
UHPPACTPYKTYPHOM PEXUME
JOJKHA OBITH peaan30BaHa BO BCEX OECIPOBOIHBIX CTAHIHSX s paboThl B peskumax IBSS u
UHPPACTPYKTYPHOM
BepHbplii oTBeT: sBigercs gononHuTenbHbIM K DCF MeToiom toctyna, KoTopblit
IIPUMEHSETCS TOJIBKO B MHPPACTPYKTYPHOM PEKUME
3.Cranaapr IEEE 802.11 ynpaBJjsieT 10cTynoM K 0eclipoBO/IHO¥ ceTH yepe3 yCIyry
OtBeTnl:
UHTETpaluu
ayTeHTU(UKAINH
accouuanuu
pacnpezneneHus
Bepuslii oTBeT: ayreHTH()UKAINN

2. Komnerennusi/Mnaukarop: [1K-2.1nk» YcranaBnuBaer u HacTpauBaeT CpeCTBA 3AIIUTHI
nH(pOpMaIy B aBTOMAaTU3UPOBAHHBIX CUCTEMAX

Bonpocel, 3aganus
1.CereBble TeXHOJIOTUU CEKTOpa OECIIPOBOIHBIX JOKAIBHBIX HHTEP(hENcoB
2. Texnonoruu nuH¢paxkpacHoi ces3u. CereBas TexHonorus Bluetooth
3.Texnonoruu ceHcopHbix cereit ZigBee. Texnonorus Wireless USB. 6.2 becipoBoHbie
JoKanbHbIe ceTu U TexHonoruu. Texnonorun WiFi u crannaptst 802.11.
4.Knaccudukanus arak Ha CETeBYI0 MHPOPMAIIMOHHYIO HHPPACTPYKTypy OecripoBOAHON
KOMIIBIOTEPHOU CETH.

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM

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

unentuduxarop SSID

uaeHtudukatop akkpeauranuu (AID)

uaeHTudukarop accoruanuu (AID
Bepnpiii 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 crannapta IEEE 802.1X
cnucku KoHTpoust foctyna (ACL)
¢ynkuus puistpanun no MAC-aapecam (MAC Filtering)
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Bepusiit otet: ¢pynkuus Captive portal crimcku kontposst gocryna (ACL) dynkims
¢unprparuu no MAC-aapecam (MAC Filtering)

3.CyuiecTBYIOT CJieyIOolIie BU/IbI ONlePAIlUA CKAHUPOBAHU S
OTtBeTsI:

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

3. Komnerenuusi/Unaukarop: [1K-3.2nk-3 AIMUHHCTpUPYET MPOTpaMMHO-aIIapaTHbIC CPEACTBA
3amUThl MHHOPMALIUY B KOMIIBIOTEPHBIX CETIX

Bomnpocel, 3axanus
1.JIokanbHbIe OECTIPOBOIHBIE KOMITBIOTEPHBIE CETH
2.JloxanbHbIE OecipoBOAHBIC KOMITbIOTEpHBIE ceTu cTanaapToB IEEE 802.11, 802.15.
®Pu3nuecKuil, KaHaJIbHbIM U CETEBON YPOBHHU
3. Kondurypauus 6ecripoBOIHBIX JIOKAJIbHBIX KOMIBIOTEPHBIX CETEH.
4.. Komnstorepusle cetu ctanaapta IEEE 802.11: Texnuueckas peanusanus u
KOH(pUTypHUpOBaHHE

Marepuanbl 115 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.ba3oBbIii Ha0op ycayr (BSS) .
OTBeThI:
BeiGepure oauH OTBET:
COCTOUT M3 HECKOJIBKUX CTAHIINH, peanu3ytomux oomuii mpotokon MAC u coctsizaronmxcs 3a
JIOCTYII K pa3JiesiseMoi cpefie nepeaadu
CHUCTEMA, KOTOPast UCIIOIb3YETCs JUIsl UHTETPALUY IIPOBOIHOM JIOKAJIIBHOM CETH B
pacuIMpeHHbI Habop ycayr
COCTOUT TOJIBKO M3 TOUEK JIOCTYTA, peanu3yronux oomuit mpotokos MAC u cocTs3armuxcs
3a JOCTYI K pa3JesieMOt cpesie nepeadn
UM OECITPOBOJIHOM CETH
BepHblil 0TBET: COCTOUT M3 HECKOJIBKHMX CTAHIMM, pean3yromux ooumii mpotokon MAC
U COCTS3aI0IIMXCS 3a JOCTYI K pa3zesieMoil cpejie nepenauu
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
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acThb 3a/laHus BBIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy
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