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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. I[IK-1 I'oToB oOecnieunBaTh 3aUUTy HHPOPMALIMHA B ABTOMATH3UPOBAHHBIX CHCTEMAaX B
IIPOLIECCE UX IKCIUTyaTalluu
NJI-1 AIMUHUCTPUPYET CUCTEMBI 3alTUTHl HH(GOPMAIIUU aBTOMAaTU3UPOBAHHBIX 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 CPECTBA 3AIIUTH HHPOPMAIIH 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. KonTponbras padota Ne 1; JlTaboparopuas padora Ne 1; (KonTponbHas paboTa)
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 pabota)

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

Nunekc Nunukarop
KOMIIETEHIINHU

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

IK-1 N-1nk-1 AIMUHUCTpUPYET
CHCTEMBI 3aLIUThI
uHpOpMaLUN
aBTOMAaTH3UPOBaHHbIX
CUCTEM

3HaTh:

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

YMers:

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

KM-1 KontponwsHas padora Ne 1; JlabopaTopHas padora Ne 1;
(KonTponbsHas pabora)
KM-3 KontpompsHas padora Ne 4; JlabopaTopHas padora Ne 5;
(KonTponbsHas 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;

KM-1 Kontposnbnas padota Ne 1; JlaboparopHast padorta Ne 1;

(KonTposbHas paboTta)

KM-2 Jlaboparopnast padota Ne 2; JTaboparopnast padota Ne 3.
(KonTposbHas paboTta)

KM-4 JlabopaTtopHnas padota Ne 6; Jlaboparopnas padota No 7
(KonTponbHas paboTta)




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;

KM-1 KontpomnwsHas padora Ne 1; JlabopaTopHas padora Ne 1;
(KonTponbsHas pabora)

KM-2 JIaboparopnas pabota Ne 2; JlTabopatopHas padora Ne 3.
(KonTponbsHas pabora)




11. Cooepocanue oyenounvix cpeocme. Illkana 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 OJHUX €AMHUL U3MepeHus B Apyrue. [Ipobiema cocTout B TOM, YTO B
TEXHUUYECKUX OIMCAHUAX U 3aKOHOJATENIbHBIX aKTaX, PErYIUPYIOIINX UCIOJIb30BaHUE
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
0003HaueHHE eANHUIIBI «Ienndem» — «aby, mexayHapoaHoe — «dBy. Jleunben sBisercs
6e3pa3MepHOil OTHOCUTEIbHOM BETMUMHON, IPeAHAa3HAYEHHOM 111 U3MEPEHUs OTHOIIECHUS
JIBYX OJTHOMMEHHBIX BEJIMYUH C IPUMEHEHUEM K IIOJyYEHHOMY OTHOLLIEHHUIO
Jorapugmuueckoro macmrada. /{1 oleHKH OTHOLIEHHS MOILITHOCTEH CUTHaJIa, BeJIMYnHa,
BbIpakeHHas B 1b, Berancisiercs o ¢opmysne: 1b = 100001 11 1J0, (1) rae P1 — u3mepennas
MOILIHOCTb, PO — MOIIHOCTB, IpUHSTasA 32 OCHOBY. B oTiuuune ot 6e3pazmepHoro aeunbdena,
JUTSL BRIpKEHUST a0COFOTHBIX 3HAYEHUH MOITHOCTH Ucob3ytoTess dBm (n1bm) u dBW (abBr).
Jl1s1 3TOT0 10OCTAaTOYHO YCIOBUTHCS, KaKO ypOBEHb H3MepsieMoi (pr3nueckoi BeINYMHBI
Oynet mpuHsT 32 ocHOBY (ycyoBHbIN 0 16). B dBm (1bM) 00b14HO BBIpa)aeTcsi MOIIHOCTh
nepeJaTyrKa. 3a HyJIeBol ypoBeHb 1bM npunsaTa moniHocTs B 1MBT. [l nepeBoia MoLHOCTH
u3 MBT B 1bM HE0OX0TMMO BBITIOJHUTH Ciieaytomiee Beraucienue: [0 = 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: (10110 =10 OO0 10, (3) rae [ T— MOIHOCTh
nepenaTymka, BeipaxkenHas B Abm, [1[1[1[][] — MOIIHOCTh NepeaaTynKa, BeIpakeHHas B MBT.
B dBW (a1bBT) 3a HyneBoii ypoBeHb IpUHATa MOIHOCTE B 1 BT. @opMmysl 11 iepeBoa
AQHAJIOTMYHBI BHIICTIPUBEACHHBIM C TOM pa3HUIIEH, UTO B KAUECTBE HYJIEBOTO YPOBHsI BbIOpaHa
BenuunHa 1 BT, a n3aMepeHHas MOIIHOCTh TakXke JJOJKHA BbhIpaxarTbes B BaTTax. dBi (nbu) —
M30TPONHBIN AennOen (gennden OTHOCUTENBHO H30TPOITHOIO U3TyyaTess). XapakTepu3yeT
KO3(PUIMEHT yCUIIeHUs aHTEHHBI OTHOCUTEIBHO KO3 (UIIMEHTa HAITPABIECHHOT'O IeHCTBHS
U30TponHOro nu3nyuatens. Kak npaBuio, eciin He OrOBOPEHO CHEIHAIbHO, XapaKTePUCTUKU
YCUJIEHUS peabHBIX aHTEHH JA0TCSl HIMEHHO OTHOCUTEIBHO YCUJIEHUS! H30TPOITHOTO
u3nydarens. Jlenuoensl ABIAI0TCS HEMMHEHHBIMU eIMHUIIaMU u3Mepenus. [loatomy, korna
TOBOPST, HalIpUMep, 00 YABOEHUH MOIIHOCTH, paBHOU 100 MBT (20 1b™m), 3T0 HE 03Hayaer,
410 MOIHOCTh yBennumiack A0 40 1bm. 40 nbm coorBercTByer 10 000 MBT. YBenuuenune
MOIIIHOCTH B MBT B 2 pa3a SKBUBaJICHTHO MPUOABICHUIO K MOIITHOCTH B 1bM 3 nbwm.
YMeHblIeHHEe MOIIHOCTH B MBT B 2 pa3a SKBUB&JIEHTHO BBIYMTAHUIO U3 MOIIHOCTH B 1bMm 3
nbwm. CnenoBarensHo, pu yBeaundeHHH MomHOocTH 100 MBT B 2 pa3za, HE0OX0AUMO CIIOKHUTh
20 nbm u 3 1bM u osy4rM MOIHOCTE 23 nbM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3aruTaHupPOBaHHBIE PE3YJIbTATH OOYUYCHHUSI IO TUCITUTIIINHE ‘ Bomnpocsi/3aganust 1y1st npoBepKH




3amaHUpOBaHHBIE Pe3yabTaThl 00yUEHUs 0 JUCIUIUINHE

Bonpocei/3aganus 1j1st npoBepKku

3HaTh: ¢buznyeckue OCHOBBI paboThI
TEJICKOMMYHHUKAIIMOHHBIX CHCTEM W BO3MOXHBIE YTPO3BI
nH(OPMAIMOHHON 0€30MaCHOCTH;

1.YkaikuTe MeTOabI
KOHTPOJISI 10CTYyNA,
BBIXO/sIIIME 32 PAMKH
cranjaapra IEEE 802.11.

3HaTh: CYLIECTBYIOILUE CTaHapThl JIOKQJIbHBIX 1.ITosioca nponmyckanus —
0ecIIpOBOIHBIX KOMIIBIOTEPHBIX CETEHl 3TO .
3HaTh: IIPUHLUIIBI IIOCTPOEHHUS 0ecrpoBOHBIX 1.9710 Takoe GecnipoBoHast

KOMIBIOTEPHBIX  CETE €  pa3IM4yHOM  peanu3anueit
(GU3MYECKOTO KaHaia, a TaKKe METOABl U CpeICTBa
obecrieueHnss THGOPMAIIMOHHON OE30ITaCHOCTH;

JokaabHas ceTb (WLAN)?

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJTHEHO MMPEHMYIIICCTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAINIPABIICHHUE ISl PELICHUS 3314

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHkKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinoneHus 3uanus: OIeHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CJIM 3aJJaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO

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

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

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

Kparkoe conep:kanue 3aaHus:

st TOoro 4TOOBI OMPEIETUTh COCTOSIHUE OECITPOBOIHOM CPEIbl IIEpelauu, CTAHIIUS UCTIOJIb3YET

(YHKLIMIO KOHTPOJISI HECYIIEH B TEUCHHE YKA3aHHOTO Medickaoposozo unmepesana (Inter Frame
Space, IFS). MexkaapoBslii HHTEpBaJl OMPEIEIseT BPEMEHHON HHTEPBAI MKy Iepeadeit
kagpoB. B crannapte IEEE 802.11-2016 onpeneneno 10 mexxkaapoBbIX HHTEPBAJIOB, KOTOPBIE
CIIy’Kat Juist obecrieyeHusl MpUOPUTETHOTO JocTyna K cpeze nepenayu. IFS HeaBucumsl ot
CKOPOCTH Tepe/laut U ONPEEISIOTCS OTACIBHO ISl KaKA0H crienupuKauy Gu3ndeckoro
YpOBHS. DTU UHTEPBaJbI clieaytomue (yka3aHbl B OPSAIKE YBETUYEHUS! UTUTEIbHOCTH):

® YMeHbLUEHHbIV MeXXKaapoBblit nHTepsan (Reduced IFS, RIFS);
®  KOPOTKUI MeXKaaposblit MHTepBan (Short IFS, SIFS);

*  MeXXKaapoBbili MHTepBan ¢yHKumm PCF (PCF IFS, PIFS);

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

e apbuTpakHbIli MexXKaapoBblli MHTepBsan (Arbitration IFS, AIFS);

®  paclUMpeHHbIt MeXKaapoBsbiii MHTepBan (Extended IFS, EIFS);




KOPOTKUIA MEKKaZApOoBbIi MHTepBan popmuposaHus nyda (Short Beamforming IFS, SBIFS);
MEMKKaAPOBbIN MHTEPBAN NPOTOKO/A YyToOYHEHMA yya (Beam Refinement Protocol IFS, BRPIFS);
CPeaHWN MeXKKagpoBblt MHTepBan dopmunpoBaHma ayda (Medium Beamforming IFS, MBIFS);
OJINHHBIM MeXKaapoBbli MHTepBan ¢opmupoBaHus nyda (Long Beamforming IFS, LBIFS).

Mexxkanposslii naTepBai SIFS camblii KOPOTKHIA U3 BCEX MEKKAAPOBBIX MHTEpBaIoB. OH
UCIIONIb3YyeTCsl, Korja OecrpoBOAHAas CTAHLUS 3aXBaTHIIa Cpely U el TpeOyeTcsi COXpaHUTh
JIOCTYTI K Cpejie Ha BpeMsi, He0OXO0AUMOE ISl TIepeIadr MOCIIeI0BaTeIbHOCTH KaIpOB.
Hcnonb3oBanue HEOOIBIIONO0 BPEMEHHOIO HHTEPBAJIa MEXKAY Iepeiaueld KapoB 103BOJISET
IPEOTBPATUTH MOIBITKY 3aXBaTa CPelibl IPYITUMH CTaHLIUSMHU.

B HekoTOphIX ciydasix, 1Jisi YMEHBIICHUS HAKJIAIHBIX pacxo10B, BMecTo SIFS moxer
MCII0JIb30BaThCsl MEXKapoBbli nHTEpBan RIFS.

Nurtepsan PIFS ucnons3yercs ToueunsiM koopauHaTopoM (Point Coordinator) ¢pynknuu PCF
u rubpuanbiM koopaunaropom (Hybrid Coordinator) ¢pynkuun HCF ans momyuenus
IPUOPUTETHOTO JOCTYIA K Cpejie.

Mexxkanposslii natepBail DIFS ucnonb3yercst 6ecripoBOAHBIMU CTAaHLUAMHU, PaOOTAIOIIUMU
nop ynpasienueM DCF, misg nepeauu KaipoB JaHHBIX U YIIPaBJISIOLIMX KaJIpOB.

Wnrepsan AIFS ucnonb3yercs 6ecipoBOIHBIMHM CTAaHIUSAMU, NOAEpKUBatOIIUMHU QOS, ais
HOJy4eHHUs A0CTyna K cpenie ¢ nomopio merona EDCA.

Wnrepsan EIFS ncnonb3yercs pyuknueit DCF Bmecto DIFS B ToM ciiyyae, koraa cTaHIUsS
olpeieNnuia, 4To MOCIeAHNUHN MOTy4YeHHBIH Kajp coepsKall OIIUOKY HIIM €ro KOHTPOJIbHAs
cymma Obl1a HekoppekTHa. [Tocne ycmentHoro nmosydenus kanapa, Gyaknus DCF cHoBa Oyaer
ucnosb3oBath nHTepBai DIFS.

Nurepsan SBIFS nomkeH ucnonb3oBaTbes Uil OTAEICHUS HECKOJIBKUX Iepeaay OT OJHOTO
nepeaaTyrKa B TEUEHUE Pa3BEPTKH CEKTOpa MPHEMHUKA (receive sector sweep) HIIu KOraa
KaX/1as1 repejiaya MpoucXouT ¢ Apyroil KOH(Urypauuei nepenaromieil aHTeHHbI U He
OKU/IaeTCsI, YTO OTBETHAS Iepeaada Oy/eT BhImonHeHa yepe3 uarepBai SIFS.

WuTepsan BRPIFS nomken ucnons30BaThCs CTAHIUAMU MEXAY IepeaadaMu KaJpoB
nportokosia Beam Refinement Protocol (BRP).

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

NuTepsan LBIFS nomkeH ncnonap30BaThCs MEXY NepeiadaMu, UCIIOJIb3YIOIMMHU Pa3Hble
anteHHsl DMG (Directional Multi-Gigabit), u korja oxuaaercs, 4To Moxy4areib
MEepEeKIToUnTCs Ha aHTeHHbl DMG.

3unauenus IFS 3aBucsat ot cpensl nepenaun u puxcuponansl (3a uckiarouenneMm AIFS) ns
KaX/10r0 (pU3MYecKoro ypoBHs, HE3aBUCUMO OT OMTOBOW CKOPOCTH OECIPOBOTHON CTAHIUH.
Bce BpemeHHbIE MHTEPBAIBI HAUMHAIOT OTCUUTHIBATHCSI OT MOMEHTA OKOHYAHMS TTepeiauu
OUYEepPEeHOTr0 Kajipa. ITo He TpeOyeT nepeaun KaKuX-JI100 CreluanbHbIX CHHXPOHU3UPYIOLIHX
CUTHAJIOB U HE OTPAaHUYUBAET pa3Mep KaJpa pa3sMepoM BPEMEHHOTI'O CJIOTa, TaK KaK CIOTHI
IPUHUMAIOTCSI BO BHUMAHUE TOJIBKO NP MPUHATUH PELICHUS] O Hadalle Nepeiadu Kajapa.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHBIC PE3YIbTAThI O6y‘-ICHI/I$I IO JUCIHUIIIINHE

Bomnpocel/3aganus sl IpOBEPKU

3HaTh: CYIIECTBYIOIINE CTaHIapTHI JIOKaJTbHBIX
0OecTpOBOTHBIX KOMIBIOTEPHBIX CETEH

1.Yrto Takoe YnpaBieHue
ouepeaHOCThIO (Sequence
Control)

3HaTh: MIPUHIUITBI MOCTPOEHUS 0ecIIpOBOIHBIX
KOMIBIOTEPHBIX  CETEM €  pa3IM4yHOW  peanu3aruen
dbu3nyecKkoro KaHajga, a TaKKe MeTOAbl U CpEJICTBA

1.]Ins yero Haxo
PaCCINTHIBATD
JHEPreTHYeCKH MOTeHIHAJT




3anmaHupoOBaHHBIE pe3yabTaThl 00yueHus no quciuiuinie | Bompocsl/3ananus 11 npoBepKu

obecrnieueHus nH(HOPMAIMOHHON OE30MMaCHOCTH; JIMHUH CBA3U?
2.Yt1o Takoe YmpaBiaeHUe
kagpom (Frame Control):

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABISETCS €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 BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanerus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-3. Kourpoasnas padora Ne 4; Jlaboparopuasi padora Ne 5;

®opmbl peaausanun: [lucemennas padbora

Tun kouTposabHOro Meponpusitusi: KonrponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHHs KOHTPOJLHOIO MeponpusaTus: [Ipakrtrudeckoe 3aHsATHE.

Kpatkoe cogepxxanue 3agaHusi:
Cranpapr IEEE 802.11 noxnepkuBaeT Tpu pa3HbIX THIA KaJPOB: ® KaJApbl JaHHBIX WIN
uHpopmarnmonHsie kaapsl (data frames) - UCoONB3yIOTCA IS TIEpEIavu JaHHBIX; ®
KOHTPOJIbHBIE KaJipbl (control frames) - cirykat A KOHTPOJISL JOCTYIA K Cpejie; * KaJipbl
yrnpasieHus (management frames) - UCIIOIB3YIOTCS 1711 OOMEHA YIpaBistoIie nHpopMaluen
IIPY BBINIOJIHEHUM TaKUX omnepanuil nogyposHsa MAC, kak acconuanys 1 pa3pblB acCOLMALNN
CTaHIIMM C TOYKOM JI0CTYIa, ayTeHTU(QHUKAILMA U OTMEHA ayTeHTU(PUKAIUU, CHHXPOHU3ALUs U
ap. Kaxasiit kagp MAC cocTOUT U3 CIIEIyIOINX OCHOBHBIX KOMIIOHEHTOB: 3aroJIoBKa Kajapa,
TeJa Kajapa epeMEeHHON JUIMHBI 1 KOHTPOJIBHOM CyMMBI Kazpa. IlepBeie Tpu nosis
(«YmpaBiienue kapom», «TUTeNTbHOCTh/UASHTHPUKATOPY, «Apec 1») u nmocneaHee nojie
(«KoHTposbHas cyMMa Kajjpa») IpUCYTCTBYIOT BO Bcex kaapax MAC. OcranbHbIe MO
(«Anpec 2», «Anpec 3», «YTpaBieHue 04epeHOCTRION, «Anpec 4», «YnpasneHnue QoSy,
«Temo xagpay) MPUCYTCTBYIOT TOJIBKO B onpeneneHHbIX kaapax MAC. Puc. 4.1 ®opmar kaapa
MAC IEEE 802.11-2012 KaxxapIii U3 THIIOB KaJpOB pa30MBaeTCsl HA HECKOJIBKO MOJITHIIOB B
3aBHCHMOCTH OT BBITIOJIHSIEMOH Ollepaiuu

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3yabTaThl oOy4deHus no | Bonpocsl/3ananus 1ig npoBepKu
JUCLUIUINHE

YMeTh: MPaKTUYECKHU ITPUMEHATh TEOPETUYECKUE 3HAHMS 1. Pacuiugpyiite bonpie

Opd  peUleHud 3a7ad  3alluThl  MHpOpMaLUu B ¢parmenros (More Fragments
OecTpOBOIHBIX CHCTEMAX; 2.Jlaiite onpenenenne [1oBrop
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3annaHupOBaHHbIE pe3yNbTaThI oOyudeHus no | Bonpocsl/3ananus 1 mpoBepKu
JTUCHUTIIINHE

(Retry)
3.[aiite onpenenenue YnpasieHue
MormHOCThIO (Power management)

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHUE JUISI PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue NPEUMYILIECTBEHHO BHIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

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

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpobHOrO MeponpusTus: KonrponasHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJILHOIO MeponpuaTHs: [IpakTuyeckoe 3aHaTHE.

Kpartkoe cogep:xkanue 3aaHuA:
POEKTHpOBaHUE OECTIPOBOIHBIX CETEH MPAKTHIECKH HEBO3ZMOXKHO 0€3 OIEHKH IMPUTOTHOCTH
JIMHUU CBSI3H, T.K. 3T OLIEHKAa UMeeT OOJIbII0e 3HaUEeHUE [Tl BHISIBICHUS! BO3MOXKHBIX IIpo0IeM
B X0/I¢ yCTaHOBKH. Hanmmane Xopomiero SHEpreTHYecKoro MOTeHIINaNa SBISIeTCs] 0a30BBIM
YCIIOBHEM JIJIs1 HOPMAJIbHOTO (DYHKIIMOHUPOBAHUS JIMHUHU CBSI3U. DHEPreTHUECKUI MOTeHIUa
(Link budget) 6ecripoBoiHO JTMHUM CBSI3U YUUTHIBAET BCE YCUJIEHUS U IOTEPH YPOBHS
CUTHaJIa TIPU €ro paclpOCTPaHEHUH OT IepelaTuuKa K IPUEMHHUKY depe3 OeCIIpOBOIHYIO CPEy
nepeaayn, Kabeiu, pa3beMbl U Pa3IMIHbIC IPETISATCTBHS (CTEHBI, IOTOJKH, IEPEBbS U T.11.).
[TonHOE ypaBHEHHE SHEPreTUYECKOT0 MOTEHIINANA JIMHUHU CBSI3U MOXKHO 3aIiCcaTh CIETYIOLUINM
obpazom: (1[I0 — OO+ OO0 =000+ O0000=00000 =000+ 00000, (1) roe:
([ [J— MomHOCTh nepeaaryuka, 1bm (dBm); [1[][]— moTrepu curHana B aHTEHHOM Kabelne 1
pazbeMax mnepeaaroniero Tpakra, a1b (dB); [1[1[1— kod¢dunmnenT ycuneHus nepenaroiei
antennsl, 1b (dBi); [J[1[J— notepu nepenaun B cB0OOOIHOM IpocTpaHcTse, 1b (dB); (11—
K03 UIMEHT yCcuieHus npueMHon anTeHHsl, 1b (dBi); [111[][1[]— moTepu curHaia B
aHTEHHOM Kalelle U pa3beMax mpueMHoro Tpakra, b (dB); [1[1[]— 3amac Ha 3amMupanue
curnana (SOM, System Operating Margin), n1b (dB); [1[][][][]— 9yBCTBUTEIbHOCTb
npUeMHHKa MPH JaHHOH ckopocTu nepeaayu, 1bm (dBm). ITotepu B cBO60AHOM MPOCTpaHCTBE
JUTSI JTMHUY CBSI3M C U30TPOITHBIMU aHTEHHAMH MOYKHO PAaCcCUUTATh C TIOMOIIBIO CIIETYIOIIEH
dopmymnsr: [0 =20010100 + 20000100 + [1(ab), (2) roe: [11][1— ocHOBHBIE IOTEPH Mepeiadyn B
CBOOOJHOM IIPOCTPAHCTBE; [ |— IIeHTpajabHas 4acTOTa KaHajla, Ha KOTOPOM paboTaeT cucrema
CBsI3U; [ |— paccTosiHHE MEXy ABYMSI aHTEHHAMM; [ |— KOHCTaHTa, KOTOPast 3aBUCUT OT €JMHHUIL
11




M3MEPEHUS YacTOThI U paccTosiHUA. KOHCTaHTa B BBIpaXKEHUHU MOXKET MEHATHCS B 3aBUCUMOCTH
OT TOT0, B KAKUX €IUHUIIAX BbIPAKEHBI YaCTOTA U PACCTOSHUE: * JIsl YACTOTHI, BEIPAXKEHHOU B
[T, u paccrosinust, U3MEPSIEMOTO B KUJIOMETPAX, KOHCTAaHTa paBHa 92,45; ¢ /u1s 4aCcTOTHI,
BbIpaxxeHHOW B MI 11, 1 pacCTOsIHUA, U3MEPSAEMOTO B KUJIOMETpax, KOHCTaHTa paBHa 32,4; ¢ 1y
4acTOThI, BeIpaxeHHON B MI 11, U pacCTOsIHUSA, U3MEPSAEMOI0 B METpax, KOHCTaHTa paBHa -
27,55. 1t ipyrux TUIIOB aHTEHH CJICTYEeT YYUTHIBATh KoddpuiueHT ycunenus. B pesynbpraTe
BBIpaXEHHE ISl IOTEPH B CBOOOJHOM IIPOCTPAHCTBE NPUMET CIIEYIOIIMMA BU: 11111 =
200010000+ 2000000 = OO0 = OO0 EH + H(ab), (3) rae: [111[]— ocHOBHBIE TOTEpHU NTepeaadn
B CBOOOTHOM IPOCTPAHCTBE; [ |— IEHTpaIbHasi 4acTOTa KaHajla, HAa KOTOPOM pabOTaeT cCucTeMa
CBsI3M; [ |— paccTosiHUE MEXy IByMs aHTeHHaMu; || [ — Koo puieHT ycuneHus
nepeaaomei anteHnsl; - 54 - 11111 [ []— ko3¢ HUIHeHT ycuieHus IpUeMHON aHTEeHHBI; [ —
KOHCTaHTa, KOTOpasi 3aBUCUT OT €MHUILl U3MEPEHHsI YaCTOThI U paccTosiHus. HanexxHocTh
paboThI GECTIPOBOIHOM JIMHUM CBSI3U B IIEPBYIO OYEPEAb ONPEACISCTCS YJHEPTeTHUECKUM
3aracoMm Ha OBICTpbIE U MeJJICHHbIE 3aMupanusd. [loaromy npu ee pacuere 00s13aTEILHO
JIOJKEH OBITh MPEyCMOTPEH Pe3epB Ha KOMIICHCAIUIO 3TUX 3aMUpaHuil [] 3anac Ha
3amupanue curtaina (SOM). SOM ormnpenensieTcs: Kak pa3HUIa MEKIY YPOBHEM (PaKTUUECKH
NPUHUMAEMOTO CUTHAJIA U YyBCTBUTEIBHOCTHIO TPUEMHHUKA, KOTOPAsi 3aBHCUT OT BHIOPAHHOTO
tina monyiamuu. 10 =000 - 000+ 000 - 000+ 00000 = 0ddon =
OO0, (4) tae: [ - 3amac Ha 3amupanue curHana (SOM, System Operating Margin), nb
(dB); LI [J— momHOCTH nepeaarynka, 1bm (dBm); [J[][J— moTepu curHaia B aHTEHHOM
Kabee 1 pa3beMax mnepeaaromniero Tpakra, 1b (dB); [ 11— koapdumeHT ycuieHus
nepenaronieit anteHnsl, 1b (dBi); [ ][ ]— moTepu nepeaadu B CBOOOHOM MPOCTPAHCTBE, 1b
(dB); 11— ko3 puLMeHT ycuIeHus TpueMHoM anTeHHsl, nb (dBi); [ 11[][1— notepu
CUTHaJIa B aHTEHHOM Ka0elle U pazbeMax mpuemMHoro tpakta, nb (dB); L1011 [—
YyBCTBUTEIHHOCTh MPHEMHUKA Ha TAHHOH ckopocTu nepeaayn, 1bm (dBm). Uem Beime SOM,
TeM HaJie)KHee OecrpoBOAHAS TUHUS cBs3u. CunTaeTcs, MUHIUMAallbHAs BEIMUMHA 3araca Ha
3aMUpaHue JT0bKHA ObITh He MeHbIe 10 1b 1 3Toro 10CTaTOYHO /I MHXKEHEPHOTO pacyeTa,
HO Ha MPAKTHKE 4acTo UCIob3yioT 3HadeHue 20 [ 30 nb. [{ns a¢dhekTuBHOM CBS3U C
MOMOIIbIO0 CAHTUMETPOBBIX BOJH HAJ0 00€CIeYNTh OECIPENITCTBEHHYIO JIMHUIO MTPSMOM
BUJUMOCTH MEXy NIEPEAATYNKOM U MPUEMHUKOM. OJHAKO 3TO HE BCErla BO3MOXKHO,
0COOEHHO IIPU MOCTPOCHUHU OECTIPOBOJIHBIX ceTel BHE oMeleHui. st onpenenenus Toro,
CKOJIBKO MPOCTPAHCTBA JOJDKHO OBITH CBOOOHO OT Mperpajl Ha JMHUU CBSI3U MEXKIY
nepeJaTIuKoM U IPUEMHUKOM UCIOJIb3yeTcs Takoe MoHATHe, Kak 30Ha @penens (Fresnel
zone). bimxaiiias kK TMHUM, COEAMHAIONIEH NepeaTyiK ¢ IPUEMHUKOM, 30Ha Ha3bIBAETCS
nepBoii 30HoI Ppenens. Bee ecrecTBeHHBIE (3€MIIs1, XOJIMBI, IEPEBbsI) U UICKYCCTBEHHbIE
(3maHus, cTONObI) IPENATCTBUS, MONAIAOLINE B HEe, OKa3bIBAIOT HanOoJee HeraTUBHOE
BJIMSTHUE HA YPOBEHb CUTHAJA B PE3YJIbTAaTE OTPAKEHUS, IPETOMIICHUS, paCCEUBAHUS WU
mudpakuuu. [Ipu 3TOM, YeM JUIMHHEe JTUHUS CBS3U, TEM BakKHEE CTAHOBUTCS BHIYHCIICHUE
paauyca nepBoi 306l @penens. g 1100601 TOUKK paivOIMHUN PAUyC IEPBON 30HBI
dpeHenst MOKHO HalTh 1o popmyie: [ = 17,32V (11 x [12 [1 x ([11 + [12) (5) rae: [1— paguyc
nepBoii 30061 Openens, M; (11— paccTosiHUE OT aHTEHHBI TTepeAaTIUKa O CAMOM BBICIIICH
TOYKHU MPEATNO0JIaraeéMoro MpensTCTBU, KM; [ |2— paccTOSHUE OT CaMOM BBICIIEH TOUKH
MIPEIoJIaraéMoro NpensaTCTBUS JO aHTEHHBI IPUEMHUKa, KM; [ |—yacTtoTa, I'T1. YuureiBas ToT
(axT, YTO MaKCUMaJbHBIN panuyc nepBas 30Ha OpeHenst UMeeT B TOUKE, paBHOYAAJICHHOM OT
06erX aHTEeHH, TOTYIHM YIPOIIEHHYI0 GOpMYTy uIst ero Beraucaenns: [1 = 17,32V [ 4F (m),
(6) - 55 - rme: [1— paguyc nepBoii 30HbI PpeHens, M; []— pacCTOSTHUE MEXY aHTCHHAMH, KM;
[l—gactora, ['Tu. Ecnmu B o61actu, paguyc kotopoit cocrasisier 60% mnepBoii 30061 DpeHens,
HET Mperpa, To MpU pacueTe PaJIuoJIMHUN MOKHO OTPAaHUYUTHCS YyUE€TOM IOTEPh CUTHAJIA B
cBOOOAHOM IpocTpaHcTBe. YTOOBI JOCTHYB 3TOTO, BHICOTA MO/IBECA AaHTEHH NPUEMHHUKA U
nepeAaTyrKa JOHKHA ObITh TaKOM, 4TOOBI BJIOJIb PaJMOIMHUN He ObIJIO HU OJTHOM TOYKH,
paccTosiHue OT KOTOPOM 710 MpensTcTBUsI OblT0 Obl MeHbIIe, YyeM 0,6 pannyca nepBoi 30HbI
®penens. Cienyer OTMETUTD, UTO 3€MIIS TAKXKE SIBJISIETCS OAHUM U3 NpensaTcTBUM. s
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YIIPOLIEHHOTO BBIYMCIICHUS paguyca obaactu, coctapistomiero 60% paanyca nepBoii 30HbI
DpeHeIst, YMHOXHM BBIPXKCHIE PEbLIyLIeH GopMyisl Ha koadduruent 0,6: [1(60) = 10,4V
[ 4F (m), (7) Apyrue UCTOYHUKYU YCTaHABIMBAIOT OOJIee )KECTKUE TPeOOBaHUS: IPErPaIbl
JIOJIKHBI OTCYTCTBOBATh B 80% nepBoil 30HbI @penens. s ynpomeHHOro BbIYUCICHUs
paauyca obisactu, coctasistomiero 80% panuyca nepBoit 30061 OpeHentsi, Hy’KHO YMHOXHUTh
BBIpaXXEHHE JIsl YIPOIIEHHOTO BBIUMCICHHUSI MAKCUMAJILHOTO pajinyca nepBoii 30HbI OpeHens
na kodddurment 0,8: [1(80) = 13,86V (1 4F (m), (8) Cie/yeT IOHMMATB, Y4TO Paguyc [EpBON
30HBI DpeHens He SBJIAETCS BHICOTOM YCTAaHOBKH aHTEHH, HO HCIOJIb3YeTCs IS e
BblunciaeHus. Ornpenensis BBICOTY YCTAaHOBKH aHTEHH, CIEAYET YUUTHIBATh TAKKE KPUBU3HY
3eMHOM MmoBepxHOCTH. Ee MOKHO paccunTath, ucnonb3ys hopmyny: (LA =12 68 (m),
(9) rme: (1AL xpuBU3HA 3eMHOM MMOBEPXHOCTH, M; [][] paccTosIHUE MEX1y aHTEHHAMH,
kM. Torga MUHHUMAaIbHAas BBICOTa YCTAHOBKU @aHTEHH HaJl IPEMATCTBUSMU, C YI€TOM TOTO, UTO
60% nepBoii 30Hb1 Dpenens cBOOOIHO OT Mperpai, OyAeT BRIYUCIATHCS 1o hopmyne: (11111
= 10,4V 0 4F + 11 2 68 (m), (10) rme: (1] ][] BBICOTA YCTAHOBKH QHTEHHBI, M; [ [J
paccTosiHue MeXy aHTeHHamu, kM; [|[] yactorta, I'T. Eciau HeoOxonuMo paccunTars BBICOTY
YCTaHOBKH aHTEHHBI IPU OTCYTCTBUU NpensTcTBUN B 80% nepBoil 30HbI OpeHens, To

koo duuument 10,4 B popmysne (10) Hamo 3amenuts Ha 13,86

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yJIbTaThl
00y4eHUs 10 JUCIUIIHHE

Bomnpocel/3aganus s mpoBepKu

VYMeTh: HaBBIKAMH HaCTPOﬁKH CCTCBbBIX

uHTepdeiicoB 0ecrpoBOIHBIX
KOMIIBIOTEPHBIX ~ CeTeH, MeTojaMu
MOBBILICHUS 3alUIIEHHOCTH
nepeaaBaeMoin yepes HUX
uHpOpMaLNH;

1.0Onpenenute noTepu B CBOOOAHOM IPOCTPAHCTBE
Ha JIMHUU CBS3U MEXIY TOUKOU TOCTYIA U
KJIIMEHTCKUM ycTpoiicTBOM ctanaapra 802.11n,
paboTaromMu Ha 7 KaHajie (LIeHTpaJibHas yacToTa
2442 MTI'n). Paccrosinue Mexay yCcTpoiicTBaMu —
100 m

2.0mnpenenute MoTepu B CBOOOAHOM IIPOCTPAHCTBE
Ha JINHUU CBS3M MEXAY TOUKOH J10CTyna cTaHaapTa
802.11n u Toukoit noctyna cranaapra 802.11ac,
paboTaromMu Ha 64 kaHane (LleHTpaibHasi 4acToTa
5320 MI'n). PaccTosinue Mexny yCcTpoHcTBaMH —
200 m.

3.Beruncnute paauyc nepBoi 3056l OpeHens.
Paccrosinue mexny antenHamu 15 kM. Paccrosinue
OT AaHTEHHBI [IEPEATUMKA 10 CAMOU BBICIIEH TOUKHU
npeanonaraemMoro npenarcteus — 7 kM. [lepenaua
Bezercda B quamnasone 2.4 I'T'n na 6 kanaie
(uentpanbHas yactoTa 2437 MI'n

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Heyn0BJIETBOPUTEIBLHO'" BBICTABIISACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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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/Uuaukarop: UJI-1nk-1 AAMUHUCTPUPYET CUCTEMBI 3alIUTHI HH(GOpMaIIUU
ABTOMATU3UPOBAHHBIX CUCTEM

Bonpocel, 3aganus
1.CereBast nH(pOpMaLIMOHHAS HHPPACTPYKTYpa OECIIPOBOIHON U KOMIIBIOTEPHON CETH.
2.Crioco6bl coeinHeHNH. ApXUTeKTypa U 000py/J0BaHNE OECIIPOBOHBIX CETEH.
3.becripoBoiHBIE IEPCOHAIBHBIE CETU U TEXHOJIOTUN
4.Knaccuduxanus 6ecripoBOIHBIX ceTei

Matepuainbl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.0OuenuTe BO3MOKHOCTh pabOTHI KaHaJla CBSI3U JUIMHOM 2 KM MeXly Toukoil noctyna DAP-
3310 u GecipoBOAHBIM KIMEHTOM ¢ agantepoM DWA-182 Ha MakcuManbHON CKOPOCTH,
nojaepKuBaeMoi 6ecripoBoiHOi ceThio (300 MOuT/c). YcTpoiicTBa paboTatoT Ha 6 KaHaie
(uenTpanpHas yactota 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; * UyBctBuTtensnocts DAP-3310 Ha ckopoct
300 Mowut/c: -69 dBm; * UysctBurenbrnocth 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; * Koaddurment ycunenus mraTHoi

aateHHsl DAP-3310: 10 dBi. * Koaddurment ycmienus mraraoit anteHHsl 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 — IIpoaykTs! u pemenuss — becnipoBoHOE
obopynoBanue. Jlamee Heooxoaumo nepertu Ha ctpanuiyy DAP-3310 u DWA-182 B
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paznen Xapaktepuctuku. lllar 1. OueHuM JTUHAIO CBSI3U B HAIIPABICHUU OT TOYKHU
noctyna K kinueHTy. Halinem notepu B cBoO0OAHOM npocTpaHcTBe. [loacTaBum 3HaYeHUS B
bopmymy (2): 200111(2437) + 200111(2) + 32,4 = 106,2 a1b Paccunraem 3amac Ha
3amupanue s ckopoctu 300 Mowut/c. IloncraBum 3naueHus B popmyny (4): L1011 =20 —
0+10—-106,2+0—0—(—61)=-15,2 nb Ular 2. OrieHuM JUHUIO CBSI3U B OOpPATHOM
HaIpaBJIEHUU — OT KIMEHTa K TOUKe jocTyna. Paccuntaem 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
MenbIie 10 1bM, 4TO TOBOPUT O €€ HeTOCTATOYHOM DYHEPreTUUECKOM IMOTEHITHAIE.
2.Oyukuus ToueyHoi koopauHauuu (PCF)
OTBeTHI:

JIOJKHA OBITH peaan30BaHa BO BCEX OECIPOBOIHBIX CTAHIMAX TOJIBKO JJIs pabOTHI B peKUME
IBSS
apisieTcs gonoaHuTenbHbM K DCF MeToioM toctyna, KOTOpbIil IPUMEHSETCS TOIBKO B
UHPPACTPYKTYPHOM PEXUME
JOJKHA OBITH peaan30BaHa BO BCEX OECIPOBOIHBIX CTAHIMAX sl 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 0eclipoBOHO¥ ceTH yepe3 yCIyry
OtBeTsl:
UHTETpaluu
ayTeHTU(UKAINH
accouuanuu
pacnpezneneHus
Bepuslii oTBeT: ayreHTH()UKAINN

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

Bonpocel, 3aganus
1.CereBble TEXHOJIOTUH CEKTOpPa OECIIPOBOIHBIX JIOKAIBHBIX HHTEP(EIcCOB
2. Texnonoruu nuH¢paxkpacHoi ces3u. CereBas TexHonorus Bluetooth
3.Texnomnoruu ceHcopHbIX cetert ZigBee. Texnonorus Wireless USB. 6.2 BecripoBoabie
JokanbHble ceTu U TexHonoruu. Texnonoruu WiFi u ctanmaptst 802.11.
4.Knaccudukanus arak Ha CETeBYI0 MHPOPMAIIMOHHYIO HHPPACTPYKTypy OecripoBOAHON
KOMIIBIOTEPHOU CETH.

Matepuanbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMH

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 A0CTYyNa, 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 crnimcku koHTposs nocryna (ACL) yHKIus
¢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

3. Komnerenuusi/Unaukarop: [1K-3.2nk-3 AIMUHHCTpUPYET MPOTpaMMHO-aIIapaTHbIC CPEACTBA
3aMUThl UHOOPMAIIUY B KOMITBIOTEPHBIX CETAX

Bomnpocel, 3axanus
1.JIokanbHbIe OECTIPOBOIHBIE KOMITBIOTEPHBIE CETH
2.JloxanpHbIe OecrpoBOHBIC KOMITbIOTEpHBIC ceTr ctanaaptToB 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

Marepuanbl 115 NPOBEPKH OCTATOUYHBIX 3HAHUM
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
cucTeMa, KOTOpast UCIOJIB3YETCs ISl HHTETPalluy TPOBOJHOM JIOKAJILHOW CETH B
pacuIMpeHHbI Habop ycayr
COCTOUT TOJIBKO M3 TOUEK JIOCTYTA, peanu3yronux oomuit mpotokos MAC u cocTs3armuxcs
3a JIOCTYH K pa3JesieMoil cpefie nepegadu
UM OECITPOBOJIHOM CETH
BepHblil 0TBET: COCTOUT M3 HECKOJIBKHUX CTaHIUM, peannu3yromux oomuit nporokoa 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 npomyckHoi#l cnocoOHocThio (HT Control)
ylpaBiieHue ouepeHocThIo (Sequence Control)
Bepnpriii otet: ynpasinenue QoS (QoS Control
3.Mnentudukarop nadopa ycayr (SSID
OTtBeTHI:

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

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

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

Oyenka: 4 («xX0OpoIIO»)
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 («yIOBJIETBOPUTEIILHOY)
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

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIIOJIHEHA WM BBIIOJHEHA
PEUMYIIECTBEHHO HETPaBHILHO

1I1. IIpasuna évicmaesnenun umo2o60i OUeHKU no Kypcy
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