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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

10 cemectp
Beca KOHTpOJIBHBIX MEPONIPUATHIL, %o
WNunexe 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

Nunekc Nunukarop
KOMIIETEHIINHU

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

IK-1 ITK-1.1nk-1
AJZIMUHHCTPUPYET CHCTEMBI
3aIlUTHI UHPOpPMALIUU
ABTOMAaTU3UPOBAHHBIX
cHCTEM

3HaTh:

(bu3uIecKrue OCHOBBI PabOTHI
TEJICKOMMYHUKAITMOHHBIX
CUCTEM U BO3MOXKHbBIE
yrpo3bl HHGOPMAIIMOHHOM
0€30I1aCHOCTH;

YMers:

MIPAKTUYECKH MPUMEHSITh
TEOPETUICCKHEC 3HAHUS IIPU
pEIIeHNH 3a]1a4 3aIlUThI
nH(popmManuy B
0eCTpOBOTHBIX CHCTEMAX;

KonTponpHas padora Ne 1; JTaboparoprast padota Ne 1; (KonTponbHast
pabora)
KonTpomnpHas padora Ne 4; JTaboparoprast padota Ne 5; (KonTponbHast
pabora)

[K-2 IMK-2.1nk-2 YcraHaBiauBaeT
U HacTpauBaeT CpelCcTBa
3amuTel  MHpOpManuMu B
aBTOMAaTH3UPOBAHHBIX
cucTeMax

3HaTh!

CYLIECTBYIOINE CTAHAAPTHI
JIOKQJIbHBIX OECPOBOIHBIX
KOMIIBIOTEPHBIX CETEN
Ymers:

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

Kontponbnas padota Ne 1; JlaGoparopnast padota Ne 1; (KonTponpHas

paborta)

JlabopaTtopHas pabota Ne 2; Jlaboparopnas padota Ne 3. (KonrponbpHas
paborta)

JlabopaTtopHas padota Ne 6; JJaboparopnas padota Ne 7 (KontponsHas
pabora)




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(POPMAIIMOHHOMN
0€e30I1aCHOCTH;

JlaboparopHas pabota Ne 2; JlaboparopHnas padota Ne 3. (KontponpHas
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 pa3aMUHBIX MAPaMETPOB OSCIPOBOJHBIX CETEH, YACTO MPUXOAUTCS BBITOTHAT
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 (Bartel, BT), Tak n
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
noromaromient cpeae, K03GGUIUUEHT ycuineHns aHTeHHbI, OTHOLIEHHEe cCUrHaj/mym. Pycckoe
0003HaueHHE eANHUIIBI «Ienndem» — «aby, mexayHapoaHoe — «dBy. Jleunben sBisercs
6e3pa3MepHOil OTHOCUTEIbHOM BETMUMHOMN, MPEAHA3HAYEHHON AJI U3MEPEHHsI OTHOIIECHUS
JIBYX OJTHOMMEHHBIX BEJIMYMH C IPUMEHEHUEM K IIOJyYEHHOMY OTHOILIEHHUIO
Jorapugmuueckoro macmrada. /{1 oleHKH OTHOLIEHHS MOILITHOCTEH CUTHaJIa, BeJIMYnHa,
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,

JUTSI BRIpKEHUST a0COFOTHBIX 3HAYEHUH MOITHOCTH Ucnoib3ytoTcss 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 HyJleBol ypoBeHb 1bM npunsaTa mouiHocTs B 1MBT. /I nepeBoa MomHocTH

u3 MBT B 1bM HE0OX0TMMO BBITIOJHUTH Ciieaytomiee Beraucienue: [0 = 10000
00000100, (2) voe DO OO L D— MomHOCT NepenaTunka, BeipakeHHas B abm, (101011
— MOIIIHOCTb IepelaTurKa, BeipakeHHast B MBT. OOpaTHoe 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 puHATa MOIIHOCTE B 1 BT. ®opMmyisl 171 nepeBoaa
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 Aennden (aenrden OTHOCUTENBHO U30TPOITHOTO U3JTydaTelis). XapaKTepusyeT
KO3(PUIMEHT yCUIIeHUs aHTEHHBI OTHOCUTEIBHO KO3 (UIIMEHTa HAITPABIECHHOT'O IeHCTBHS
M30TponHOro nu3nyyatens. Kak npaBuso, eciii He OrOBOPEHO CHEMAIIBHO, XapaKTePUCTHKU
YCUJIEHUS PeaJIbHBIX aHTEHH JAI0TCSl HUMEHHO OTHOCUTEIBHO YCUJIEHUS! U30TPOITHOTO
u3nydarens. Jlenuoensl ABIAI0TCS HEMMHEHHBIMU 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 SKBHBaJIECHTHO 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 n1bM u osy4um MomHOCTh 23 n1bM.

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: CYIIECTBYIONIHE CTaHAAPTHI 1.YT10 TaKoe OecripoBOIHAsN JOKAJIbHAS CETh
JIOKaJIbHBIX 0ecrpoBOTHBIX (WLAN)?
KOMITBIOTEPHBIX CETCH 2.ITos10ca MPOMyCKAHMUSI — 3TO .

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEUICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. JIabopatopnas padora Ne 2; Jlaboparopnast pa6ora Ne 3.

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBHOr0 MeponpusaTus: KontponsHas padbora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJbLHOT0 Meponpusitus: [IpakTuyeckoe 3aHsaTHe

Kpartkoe conep:xanue 3aganus:

st TOoro 4TOOBI OMPEIETUTH COCTOSIHUE OECITPOBOIHOM CpEeIbl IIEpelauu, CTAHIIUS UCTIOJIb3YET
(YHKILIMIO KOHTPOJIISI HECYLIEH B TEUCHHE YKA3aHHOTO Medickaoposozo unmepesana (Inter Frame
Space, IFS). MexkaapoBblif THTEpBaJ OMPEEIsIET BPEMEHHON HHTEPBAII MKy Iepeaadeit
kanapos. B crannapre IEEE 802.11-2016 onpeneneno 10 mexxkaapoBbIX HHTEPBAJIOB, KOTOPBIE
CITy>aT JJIs 00ecTiedeHHs] MPUOPUTETHOTO A0CTyNa K cpeje nepenaun. IFS HezaBucumsel ot
CKOPOCTH TIepeayu 1 OMPEIEISIFOTCS OTACNBHO IS Kaxk10i cienudukanuu Guandaeckoro
YPOBHsI. DTH UHTEPBAIBI CIeaAyIomre (yKa3aHbl B MOPSIAKE YBEIHUCHUS ITTUTEITLHOCTH):

®  yMeHbLUEHHbIV MeXxXKaaposblit MHTepBan (Reduced IFS, RIFS);

®  KOPOTKUI MeXKaaposblt MHTepBan (Short IFS, SIFS);

®  MeXXKaapoBbiii MHTepBan ¢yHKumm PCF (PCF IFS, PIFS);

®  MeXKaapoBsbii MHTepBan ¢pyHKumm DCF ( DCF IFS, DIFS);

e apbuTpakHbIli MeXxKaapoBbli HTepBsan (Arbitration IFS, AIFS);

®  paclUMpeHHbIt MeXKaapoBsbiii MHTepsan (Extended IFS, EIFS);

®  KOPOTKUI MeXKaapoBbln MHTepBan dopmmnposaHma nyda (Short Beamforming IFS, SBIFS);

*  MeXKaapoBblii MHTEpPBaa NPOTOKONA yToYHeHUn nyda (Beam Refinement Protocol IFS, BRPIFS);

® CpeaHUI MeXKaapoBbiii MHTepBan dopmupoBaHua nyda (Medium Beamforming IFS, MBIFS);

*  [/IMHHbIA MeXKaapoBblii MHTepBan dopmmnpoBaHus nyda (Long Beamforming IFS, LBIFS).

Mexxkanpossiil nHTepBas SIFS camblii KOPOTKHI U3 BCEX MEKKAAPOBBIX MHTEpBaIOB. OH
UCTIONb3YyeTCsl, Korja OecrpoBOAHAs CTAHLUS 3aXBaTHIIa Cpely U el TpeOyeTcsi COXpaHUTh
JIOCTYTI K Cpejie Ha BpeMsi, He0OX0AUMOe ISl TIepeiadr MOCIe10BaTeIbHOCTH KapOB.




Hcnonb3oBanue HEOOIBIIOT0 BPEMEHHOTO HHTEpBAJIa MEXKIY Iiepeiadeil KaJpoB MO3BOJISET
MPEIOTBPATUTH MOMBITKU 3aXBaTa Cpeibl IPYTUMH CTaHIIUSMHU.

B HekoTOpbIX citydasx, A8 YMEHbIIECHUS HAKJIaIHbIX pacxooB, BMecTo SIFS moxer
HCIIOJIb30BaThCs MexKaapoBblid nHTEpBai RIFS.

Wutepsain PIFS ucnonssyercs Toueunsim koopauHaropom (Point Coordinator) ¢pynkunu PCF
u TuopuHEIM KoopauHaTopoM (Hybrid Coordinator) ¢pyaknuu HCF mist monyuenus

IPUOPUTETHOIO JOCTYIA K CpeJIe.

MexxkanpoBsiii uHTepBail DIFS ncnonbs3yeTcss 6ecripOBOIHBIME CTAHITUSAMH, PAOOTAIOIIUMHU
noxa ynpasienuem DCF, nns nepenaun kajpoB JaHHBIX U YIIPABIISIONINX KaJpPOB.

NurtepBan AIFS ucnonb3yeTcss 6eCipOBOAHBIMY CTAHITUSAMU, TTOAIEPKUBAtOIUMA QOS, 1Tst
MOJIy4eHHs A0CTyna K cpesie ¢ nomoibio Meroga EDCA.

Nurepsan EIFS ucnone3yercs pynknuerr DCF BMecto DIFS B ToMm citydae, Koria cTaHIIUS
olnpezenuia, 4To NOCIEAHUN OJIyUYEHHBIH KaJIp coAep Kall OLIMOKY WU €r0 KOHTPOJIbHAsS
cymma Ob11a HekoppekTHa. [locne yenenrHoro nonydenus kaapa, Gynkuus DCF caoBa Oyzaer

ucnosap3oBath uHTEpBan DIFS.

Wnrepsan SBIFS nomken ucnonb3oBaTbes JUisl OTAEICHUS HECKOJIBKUX Mepeaay OT OJHOTO
nepegaTyvKa B TEUCHHE Pa3BEPTKU CEKTOpa MpUEMHUKa (receive sector sweep) Wil Koraa
KaX/1asi Tiepeiaya MporuCcXoIuT ¢ APYroi KOH(UTypanuei nepenaroneld aHTeHHBI U He
OKHJAeTCsl, YTO OTBETHAs Nepenava OyaeT BrinoiHeHa yepe3 natepnan SIFS.

NurepBan BRPIFS nomkeH ncronb30BaThCs CTAHIUSAMU MEXAY TIepeaadaMu KaapoB
nporokoja Beam Refinement Protocol (BRP).

Wutepat MBIFS nomxken ucnonb3oBathest Mexy BTI (Beacon Transmission Interval) n A-
BFT (Association Beamforming Training) u mexny ISS (Initiator Sector Sweep), RSS
(Responder Sector Sweep), kaapamu SSW-Feedback (Sector Sweep Feedback) u SSW-Ack

(Sector Sweep Ack).

Nurepran LBIFS noipkeH MConb30BaThCs MEXKTY MepeaadaMu, UCIIOIb3YIOIIMMU Pa3HbIe
anteHHsl DMG (Directional Multi-Gigabit), u korja oxumaercs, 4To noixy4yareib

nepeKIounTes Ha anTeHHbsl DMG.

3uauenus IFS 3aBucsT ot cpensl nepenayn u puxcupoBansbl (3a uckiarodenneMm AIFS) nns
KaXJI0TO (PU3UYECKOTO YPOBHS, HE3aBUCUMO OT OMTOBOI CKOPOCTH OECIIPOBOIHOM CTAHITHH.
Bce BpeMeHHbIE HHTEPBAJIbl HAUMHAIOT OTCYUTHIBATHCS OT MOMEHTa OKOHYaHUS NIepe1aun
o4YepeHOro Kaapa. DTo He TpeOyeT nepenaun Kakux-JIn0o0 CeUaTbHBIX CHHXPOHUZHPYIOITUX
CUTHAJIOB U HE OTPAHUYMBAET pa3Mep KajJpa pa3sMepOM BPEMEHHOIO CIIOTa, TaK KaK CJIOTHI
MIPUHUMAIOTCSI BO BHUMaHHWE TOJIBKO MPU MPUHSATUHU PEIICHUsI O Havalle Tepeaadn Kaapa.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: CYIIECTBYIOLIUE CTaHAAPTHI
JIOKaJIbHBIX 0ecrpoBOTHBIX
KOMITBIOTEPHBIX CETEN

1.I[JIH Y€ro HaJ0o pacCunuTbIiBaTh 3HepreTuqec1<m71
MNOTCHUHAJ JUHHHU cBaA3u?

3HaTh: TPUHLUIIBI  TOCTPOEHUS
OecrpoBOJIHBIX  KOMIIbIOTEPHBIX
CeTedl C pa3IMYHOM pealn3anuen
¢usznyeckoro KaHajia, a TaKke
METO/bl U CpeAcTBa obOecredeHus
nH(pOpMaIMOHHOW 0€30MaCHOCTH;

1.Yrto takoe Ynpasienue kaapoM (Frame Control):
2.Yto Takoe YmpaBieHue ouepeaHoCThIo (Sequence
Control)

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenka: 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 xapaxmepucmuxu evinoanenus snanus: OueHka "y10BIEeTBOPUTENIBHO" BBICTABIISAETCS

€CJIM 3aJaHUEC IPEUMYIICCTBCHHO BBIIIOJITHEHO

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

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpuaTHA: [IpakTnueckoe 3ansTue

Kpatkoe conep:xanue 3aganus:
Cranpgapt IEEE 802.11 noanep:xuBaet Tpu pa3HbIX TUIA KaAPOB: * KAJPhl TAHHBIX WIIH
uHpopmanronubie kaapel (data frames) - ucnosbp3yroTes s epeiadn JaHHbIX;
KOHTpOJIbHBIE KaAphl (control frames) - cimyskaT A KOHTPOJISI TOCTYTA K Cpefie; * KaJIphbl

yrpaieHus (management frames) - HCIIONB3YIOTCS U1 OOMEHa yIpaBJsiionie naopmanmei
IIPY BBINIOJIHEHUM TaKUX onepanuil nogyposHs MAC, kak acconuanus ¥ pa3pblB acCOLMALMN
CTaHILIMU C TOYKOH JIOCTYTA, ayTEHTH(PHUKAINSA U OTMEHA ayTeHTU()DUKALNT, CHHXPOHU3AIHS U
ap. Kaxnpiit kagp MAC cocTouT U3 ClleyIoIuX OCHOBHBIX KOMIIOHEHTOB: 3aroJIOBKa KaJpa,
TeJa KaJapa epeMEHHON JUIMHBI U KOHTPOJIBHOM CyMMBI Kajpa. IlepBbie Tpu nomns
(«YmpaBiienue kaxpom», «IUTenIbHOCTh/UACHTUPUKATOPY, «Aapec 1») u nocneaHee nojie
(«KoHTposbHas cymMa Kajipa») IpUCyTCTBYIOT BO Beex kKajpax MAC. OcTanbpHble 1osis
(«Anpec 2», «Anpec 3», «YTIpaBieHUE 04E€pPETHOCTBION, «Anpec 4», «YnpasineHue QoSy,
«Teno xagpa») NpUCYTCTBYIOT TOJIbKO B onpeeneHHbix kajapax MAC. Puc. 4.1 ®opmar kazapa
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
TEOpPETUYECKUE 3HAHUS npu 2.[laiite onpenenenue [lostop (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 00bEME HJIA BBIIOJIHEHO NpEUMYIICCTBCHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 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: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

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

®opmbl peaauzanuu: [luceMennas 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 OOJIbII0e 3HAYEHHUE JUIS BBISIBICHUS BOSMOXKHBIX MPOOIeM
B X0/i¢ yCTaHOBKU. Hanmuue Xopouero sHepreTnyeckoro noTeHuuana spisercs: 0a30BbIM
YCIIOBHEM JIJIs1 HOPMAJIBHOTO (DYHKITMOHUPOBAHUS JIMHUAN CBSI3U. DHEPTreTHUECKUI MOTEHIIUAI
(Link budget) 6ecripoBoiHOI TMHUH CBSI3U YUUTHIBAET BCE YCUJICHUS U IOTEPH YPOBHSA
CUTHAJIa IIPU €r0 pacIpOCTPAHEHUHU OT NepelaTuhKa K IPUEMHUKY uepe3 OeCIIPOBOIHYIO Cpeny
nepeaayn, kabenu, pa3beMbl U Pa3IUUHbIe IPENATCTBUS (CTEHBI, IOTOJIKH, 1E€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 nepeaatunka, 1bm (dBm); [1][— moTepu curHana B aHTEHHOM KaOene u
pazbemax nepenaromiero tpakra, ab (dB); [11][1— koadduniuenT ycunenus nepenaroniei
anteHssl, 1b (dBi); [1[1[]— motepu nepenauu B CBOOOIHOM mpocTpancTse, nb (dB); (11111 1—
K03 UIIMEHT yCuiIeHus npueMHon antenssl, 1b (dBi); [11][J[][]— moTepu curHaia B
AHTEHHOM KaleJle ¥ pa3beMax mpueMHoro Tpakra, b (dB); [1[1[]— 3amac Ha 3amMupanue
curnana (SOM, System Operating Margin), n1b (dB); [1[][][][]— 9yBCTBUTENHbHOCTb
NpUeMHHKA MPH JaHHOH ckopoctu nepeaayn, 1bm (dBm). [Torepu B cBOOOAHOM ITPOCTpaHCTBE
JUIsL JIMHUY CBSI3U ¢ U30TPOITHBIMU aHTEHHAMU MOYKHO PAacCUUTaTh € IIOMOLIBIO CIEAYIOIIEH
dopmymer: (10000 = 2000000 + 20000000 + [(ab), (2) roe: [17]]— ocCHOBHBIE TIOTEPH TIEpeIavyn B
CBOOOJTHOM MPOCTPAHCTBE; [ |— IeHTpaibHas 4YacTOTa KaHajla, Ha KOTOPOM paboTaeT cucTeMa
CBSI3M; [ |— pacCTOsIHUE MEXy IByMsl aHTEHHAMHU; | |— KOHCTAaHTa, KOTOpas 3aBUCUT OT €IUHUI]
M3MEpEHMS YaCTOThI U paccTosiHUA. KOHCTaHTa B BBIpaKEHUH MOXKET MEHATHCS B 3aBUCHUMOCTH
OT TOT0, B KAKUX €IMHUIIAX BbIPAKEHBI YaCTOTA U PACCTOSIHUE: * JUIS YACTOTHI, BEIPAXKEHHOU B
I'Tu, u paccTostHMSL, U3MEPSAEMOT0 B KWIOMETpax, KOHCTaHTa paBHa 92,45; ¢ 17151 4acTOTHI,
BbIpaxkeHHOU B MI'11, M pacCTOSIHUS, U3MEPSEMOTr0 B KUWJIOMETPax, KOHCTaHTa paBHa 32,4; s
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 U1 OTEPb B CBOOOIHOM IIPOCTPAHCTBE MPUMET Ciieayrouui Bua: (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 anteHHsl; - 54 - [1[J[1[][J— koapdunueHT ycuiieHus NpueMHON aHTEeHHBI; [ |—
KOHCTaHTa, KOTOpasi 3aBUCUT OT €MHULl U3MEPEHMSI YaCTOThI U paccTosiHus. HanexHocTs
paboThl 6eCTIPOBOIHOM JTMHUH CBSI3U B IIEPBYIO OUEPE/lb ONPEIEIIAETCS I HEPreTHIECKUM
3aracoM Ha OBICTpbIE U MeJUIeHHbIe 3aMupanus. [loaTomy npu ee pacuere 00s13aTeNTBLHO
JIOJDKEH OBITh IPEYCMOTPEH Pe3epB Ha KOMIIEHCAIUIO 3TUX 3aMUpaHuil [] 3amac Ha
3amupanue curtana (SOM). SOM omnpenensiercst Kak pa3HULA MEXKAY YPOBHEM (pakTHUECKH
MPUHUMAEMOT0 CUTHAIA U YyBCTBUTEIBHOCTBIO IPUEMHHKA, KOTOPast 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 duunueHT yeuaeHus npueMHoi antensl, 1b (dBi); (11101 [— moTepu
CHTHaJIa B aHTEHHOM KabeJie U pazbeMax ImpueMHoro tpakra, ab (dB); -
YyBCTBUTEILHOCTh IPHEMHHUKA HA JAHHOUM CKOpocTHu niepenayuu, 1bMm (dBm). Uem Brime SOM,
TEM HaJie)kHee OecrpoBOAHAs IMHUS CBsi3U. CunTaeTcsi, MUHUMAaJIbHAs BEJIMYMHA 3armaca Ha
3aMUpaHue 10JKHA ObITh He MeHblIe 10 1b 1 3Toro 10cTaTOYHO 17151 UHKEHEPHOI'O pacueTa,
HO Ha MpaKTHKe yacTo ucnoib3ytoT 3Hauenue 20 [1 30 nb. [l a¢pdexTuBHOI cBSI3U €
HOMOILBIO CAHTUMETPOBBIX BOJIH HaJI0 00€CIIeUUTh OECIIPENSITCTBEHHYIO JIMHUIO IPAMOM
BUAMMOCTH MEXY TepeIaTINKOM U MprueMHUKOM. OTHAKO 3TO HE BCEr/ia BO3MOXKHO,
0COOEHHO IIPU OCTPOEHNUHU OECIIPOBOIHBIX CeTel BHE nmomeleHui. s onpeaenenus Toro,
CKOJIBKO IMPOCTPAHCTBA JOIHKHO OBITH CBOOOHO OT MpErpajl Ha JMHUN CBSI3U MEXKIY
nepeAaTyYuKoM U IPUEMHUKOM UCIIOJIb3YETCs TaKoe MOoHATHE, Kak 30Ha Ppenens (Fresnel
zone). bimxaiiias Kk IMHUM, COEIMHSAIONIEN NIepeAaTyuK ¢ IPUEMHUKOM, 30HAa Ha3bIBAETCS
nepBoii 30Hoi @penens. Bee ecrecTBEHHbIE (3€MIIsl, XOJIMBI, J€PEBbs) U UICKYCCTBEHHBIE
(3manus, cTONIObI) IPEMATCTBUSA, TIONAAAONIIE B HEe, OKa3bIBAIOT HauOoJIee HEraTHBHOE
BJIMSIHAE HAa YPOBEHb CUTHAJIA B pe3yJIbTaTe OTPayKEHUs, IPEIOMIICHUS, pACCEUBAHUS UIIH
mudpakuuu. [Ipu 5TOM, YeM JUIMHHEe JTHHUS CBSI3U, TEM BaKHEE CTAHOBUTCS BBIYHCIICHUE
panuyca nepoii 30Hb6l Openens. s 10001 TOUKH paHOIMHUM PaiuyC TEPBOM 30HBI
dpenens MOXKHO HaiiTi 110 hopmyrre: [ = 17,32V (11 x 112 [1 x (U1 + [12) (5) rae: [1— paguyc
nepBoii 30Hbl Openens, M; 11— paccTosHUE OT aHTEHHBI ITepelaTunKa 10 CaMOM BbICIIEH
TOYKHU TPEAIOJIaraeMOro MPEMATCTBH, KM; [ |2— pacCTOSHUE OT CaMOM BBICIIIEH TOUKH
HPEIoIaraeMoro MpensaTCTBUS 10 aHTEHHbI IPUEMHUKA, KM; [ |—4acroTa, ['T1. YuursiBas ToT
(axT, YTO MaKCUMaBHBIN panuyc nepBas 30Ha OpeHenst IMEeT B TOUKE, paBHOYAAJICHHOMN OT
06erX aHTeHH, TOTY4HM YIPOIIEHHYIO (GOpMYITy uIst ero Beraucaenns: [ = 17,32V [ 4F (m),
(6) - 55 - rue: [1— paauyc nepBoi 30HbI PpeHens, M; [— paccTOSHUE MY aHTCHHAMH, KM;
[J—uacrota, [ T1. Eciu B o6nactu, paanyc kotopoit cocrapisieT 60% mepBoit 30061 Openens,
HET Mperpaj, TO MPU pacdyeTe paJAuoIMHUN MOKHO OTPAHUYHUTHCS YIETOM MTOTEpPh CUTHAJIA B
cBOOOTHOM IpocTpaHcTBe. UTOOBI JOCTHYB 3TOT0, BHICOTA [10/IBECA AHTEHH TPUEMHUKA U
nepeaaTynKa JOHKHA ObITh TaKOM, 9YTOOBI BJIOIh PAIMOIMHAN He OBIJIO HU OJHOM TOYKH,
paccTosiHUE OT KOTOPOM 70 mpensaTcTBUsA ObUI0 Obl MeHbIIE, yeM 0,6 paanyca nepBoil 30HbI
Openensi. CrieyeT OTMETUTB, YTO 3€MIISL TAKXKE SBIISIETCS] OJHUM U3 TpensaTcTBUi. J{s
YIIPOLIEHHOTO BBIYMCIIEHUS paaunyca o0nacTu, coctasistomero 60% pannyca nepBoit 30Hbl
DpeHens, yMHOKHM BRIPAKEHHE MPEBIIYIIeH (opMyiIsl Ha Kodduument 0,6: [1(60) = 10,4V
{1 4F (m), (7) dpyrue UCTOUHUKHM YCTaHABIMBAIOT OoJiee )KeCTKUe TpeOOBaHUs: IPErpabl
JOJKHBI 0TCYTCTBOBaTh B 80% mepBoii 30Hb1 dpenens. (s ynpouieHHOro BHIYUCICHUS
panuyca obnactu, coctapistonero 80% paauyca nepBoit 30H61 OpeHest, Hy*KHO YMHOXKHUTb
BBIpa)KEHUE IS YIIPOIICHHOTO BBIYMCIICHUSI MAKCUMAIBHOTO paJinyca epBoii 30HbI OpeHerns
Ha ko3 dunuent 0,8: [1(80) = 13,86V [ 4F (m), (8) Crnenyer moHUMATh, YTO paanycC MEPBOM
30HBI DpeHens He SBISAETCS BBICOTON YCTAHOBKM aHTEHH, HO UCTIONB3YETCS IS €€
BbIuMcieHus. Onpeaenss BBICOTY YCTaHOBKH aHTEHH, CIIEAYEeT 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 YCTAHOBKU aHTEHH HAJ MPETSATCTBUSMH, C YI€TOM TOTO, UYTO
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 MEX1y aHTeHHaMH, kM; [|[] gacroTta, I'Ti. Eciau Heo6XoauMo paccuuTaTh BBICOTY
YCTaHOBKH aHTEHHBI IIPH OTCYTCTBUU IpenarcTBuil B 80% mnepBoii 30061 OpeHens, To

ko3 duuuent 10,4 B popmyine (10) Hano 3amenuts Ha 13,86

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMmeTs:
CCTEBBIX

HaBbIKaMH

HaCTPOUKHU
uHTepdericoB

1.0npenenute moTepu B CBOOOTHOM MPOCTPAHCTBE HA
JIMHHUHU CBSI3U MEKIY TOUYKOHN JIOCTYIIA U KIIMEHTCKUM
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OeCIPOBOTHBIX KOMIIBIOTEPHBIX ycTporictBoM crangapta 802.11n, paboTaromumu Ha 7

ceTei, METOJaMH  IIOBBILICHUS kaHasie (ueHTpanbHas yactota 2442 MI'n). Paccrosnue
3alIUIIEHHOCTH nepeaBaeMoit Mexay ycrpoiictBamu — 100 m
4yepe3 HUX uHpopmanmm; 2.0mpenenute MOTepH B CBOOOIHOM MPOCTPAHCTBE HA

JIMHUM CBSI3U MEX1Yy TOUKOM JocTyna ctanjgaprta 802.11n
¥ TOuKO# noctyna crangapra 802.11ac, paboraromumu
Ha 64 kaHase (eHTpaibHas yactota 5320 MI ).
Paccrosinue mexny ycrpoiictBamu — 200 M.
3.Beruucnute paauyc nepoi 30061 Openens.
Paccrosinne mexny antrennamu 15 km. Pacctosiue ot
AQHTEHHBI NepeIaTIYMKa O CaMOM BBICIIEH TOYKH
npeanoaraeMoro npensarcreus — 7 km. [lepenaga
Benercs B nuarnaszone 2,4 I'T' Ha 6 kanasne (1ieHTpajbHas
gacroTa 2437 MI't

Onucanne MKAJbI OIIEHUBAHUS

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

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

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

13




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
10 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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