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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-2 Jlaboparopras pabota Ne 2; Jlaboparopnas pabota Ne 3.
(KonTponbsHas pabora)




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. Kontpoabnas padora Ne 1; JlaGoparopnas padora Ne 1;

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBegeHNsi KOHTPOJbLHOI0 MEPONPHUATHSA: PAKTUUECKOE 3aHSATHE.

Kparkoe conepxanue 3a1aHus:
[Tpu pacdere pa3aMUHBIX MAPAMETPOB OECIPOBOIHBIX CETEH, YaCTO MPUXOAUTCS BBHIIIOIHSATD
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
noromaroniel cpeae, Ko3pGuuueHT ycuiaeHns aHTeHHbl, OTHOLIEHHE cUrHajl/urym. Pycckoe
0003HaueHHE eANHUIIBI «Ienndem» — «aby, mexayHapoaHoe — «dBy. Jleunben sBisercs
6e3pa3MepHOil OTHOCUTEIbHOM BETMUMHOMN, MPEAHA3HAYEHHON AJI U3MEPEHHsI OTHOIIECHUS
JIBYX OJTHOMMEHHBIX BEJIMYMH C IPUMEHEHUEM K [TOJIyUEHHOMY 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, IpUHATasA 32 OCHOBY. B oTnuuune ot 6e3pazmepHoro aenuderna,
JUTSL BRIpKEHUST a0COFOTHBIX 3HAYEHUH MOITHOCTH Ucob3ytoTess dBm (n1bm) u dBW (abBr).
Jl1s1 3TOT0 10OCTAaTOYHO YCIOBUTHCS, KaKO ypOBEHb H3MepsieMoi (pr3nueckoi BeINYMHBI
Oynet mpuHsT 32 ocHOBY (ycyioBHbIN 0 16). B dBm (1bM) 00b14HO BBIpa)aeTcsi MOIIHOCTh
nepejaTyrKa. 3a HyJIeBol ypoBeHb 1bM npunsaTa moniHocTs B 1MBT. [l nepeBoia MouHoCTH
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
nepenaTymka, BeipaxkenHas B Abm, [1[1[1[1[] — MOIIHOCTh NepeaaTunKa, BeIpakKeHHas B MBT.
B dBW (a1bBT) 3a HyneBoii ypoBeHb npHHATa MOIIHOCTE B 1 BT. @opmynsl 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 OTHOCUTENBHO 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 A0 40 nbm. 40 nbm cootsercTByer 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 osy4uM MOIHOCTH 23 nbM.

KoHTpoJibHbIe BONIpochl/3ajaHuA:



3amnaHupoBaHHbIE  pe3ynbTaThl  00ydyeHuss 1o | Bompockl/3amanus nmis npoBepKu
JTUCHUTIIINHE

3HaTh: buznyeckue OCHOBBI paboThI 1.YkamxuTte MeTOAbI KOHTPOJIS
TEJICKOMMYHUKAIIMOHHBIX ~CUCTEM M  BO3MOJXKHBIC JAOCTYIA, BHIXOASIINE 32 PAMKH
yrpo3sl HHGOPMaIIMOHHON 6€3011aCHOCTH; cranaapra IEEE 802.11.

3HaTh:  CYHICCTBYIOUIME  CTAHJIAPThl  JIOKAIBbHBIX 1.YT10 Takoe 6ecipoBoHAs

66CHpOBOI[HBIX KOMIIBIOTCPHBIX ceTei

JokaabHas ceTb (WLAN)?
2.I1oJioca mponyckaHusi — 37O .

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITU 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

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

KM-2. JlabopaTopHas pa6ora Ne 2; JlaGopaTtopHasi pa6ora Ne 3.

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

Hpoueuypa NMPOBEIACHUA KOHTPOJIBbHOI'O MEPONIPUATHUS HpaKTqucxoe 3aHATHUC.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

J151st TOro 4TOOBI OMIPENIETUTh COCTOSIHUE OECTIPOBOTHON Cpelbl epeiauu, CTAHIUS UCTIOIb3YeT
(GYHKIMIO KOHTPOJISL HECYIIEH B TEUCHHE YKa3aHHOTO Medckaoposozo unmepsana (Inter Frame
Space, IFS). MexkaapoBslit HHTEpBaJ ONpeensieT BpEMEHHOM HHTepBal MEXy nepeaayeit
kagapoB. B ctannapte IEEE 802.11-2016 onpeneneno 10 mexxkaapoBbIX HHTEPBAIOB, KOTOPbIE
CIIy’at Juist oOecreyeHus MPUOPUTETHOTO JoCcTyNa K cpeze nepenayn. IFS HezaBucuMbI OT
CKOPOCTH TIepeIavyy M OMPEACIIAIOTCS OTICTBHO IS KXo crieruduKaniuu Gru3naecKkoro
YPOBHSI. DTH UHTEPBabI clieayrolre (yKa3aHbl B MOPSAKE YBEIMUCHUS IITUTEIBHOCTH):
YMeHbLUEHHbI MeXKaaposblii uHTepsan (Reduced IFS, RIFS);

KOPOTKMIA MeXKKaapoBbiit nHTepsan (Short IFS, SIFS);

MeXKaaposblii MHTepBan ¢dyHKumm PCF (PCF IFS, PIFS);

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

apbuTpakHbIN MexKKaaposblit MHTepsan (Arbitration IFS, AIFS);

pacwMpeHHbIN MeKKaaposblit nHTepsan (Extended IFS, EIFS);

KOPOTKUIA MEKKaApOBbI MHTepBan popmunposaHus nyya (Short Beamforming IFS, SBIFS);
MEKalpOoBblii NHTEpPBaN NPOTOKO/a yToYHeHMA iyda (Beam Refinement Protocol IFS, BRPIFS);
CpeaHNn MeXKKaapoBblit MHTepBan dopmmnpoBaHma ayda (Medium Beamforming IFS, MBIFS);



OJIMHHBIN MeXKaapoBbli MHTepBan dopmuposaHua nyda (Long Beamforming IFS, LBIFS).

Mexxkanposslii naTepBai SIFS camblii KOPOTKHI U3 BCEX MEKKAAPOBBIX MHTEpBaIOB. OH
UCIIONb3YyeTCsl, Korja OecrpoBOAHAas CTAHLUS 3aXBaTHIIa Cpely U el TpeOyeTcsi COXpaHUTh
JIOCTYTI K Cpejie Ha BpeMsi, He0OX0AUMOE ISl TIepeIadr MOCIIeI0BaTeIbHOCTH KaIpOB.
Hcnonb3oBanue HEOOIBIIOTO BPEMEHHOIO HHTEPBAJIa MEXKAY Iepeiaueld KaapoB 103BOJIET
IPEOTBPATUTH MOIBITKY 3aXBaTa CPelibl IPYITUMH CTaHLIUSMHU.

B HekoTOphIX ciydasix, 1Jisi YMEHBIICHUS HAKJIAIHBIX pacxo10B, BMecTo SIFS moxer
MCII0JIb30BaThCs MEXKaipoBbli nHTEpBan RIFS.

Nurtepsan PIFS ucnons3yercs ToueunsiM koopauHaTopoM (Point Coordinator) ¢pynknuu PCF
u rubpuaneiM koopaunaropom (Hybrid Coordinator) pynkunn HCF st momyuenus
IIPUOPUTETHOTO IOCTYIA K Cpele.

Mesxkanpossiid uHTepBai DIFS ncnonb3yercst 6ecipoBOAHBIME CTAaHIIUAMH, PaOOTAIOIIMH
nox ynpasieaueM DCF, 1 nepenaun kagpoB JaHHBIX U YIIPABISIIOLIIMX KaJpOB.

Nutepsan AIFS ucnomnp3yercst 0eCipOBOIHBIME CTAHIMSIMU, TTOAIEPKUBAIOIIUME QOS, s
IIOJIy4EHUs AOCTyIa K cpesie ¢ noMolubio merona EDCA.

Wnrepsan EIFS ncnonb3yercs pyuknueit DCF Bmecto DIFS B ToM ciiyyae, koraa cTaHIUsS
olpeieNua, 4To MOCIeAHNHN MOTy4YeHHBIH Kajp coeprKall OIIUOKY HIIM €ro KOHTPOJIbHAs
cymma Obl1a HekoppekTHa. [Tocne ycmentHoro nmosydenus kanapa, Gyaknus DCF cHoBa Oyaer
ucnonb3oBath uHTepBan DIFS.

NurepBan SBIFS nomken ucnoib30BaThCs A1 OTACICHUS HECKOJIBKUX Mepead OT OJHOr0
nepeaaTyrKa B TEUEHUE Pa3BEPTKH CEKTOpa MPHEMHUKA (receive sector sweep) HiIu Koraa
KaXKIasl epeaaya MpoUCXOAUT ¢ APYroi KoHpUryparuei nepenaromieii aHTEHHBI U He
OKU/IaeTCsI, YTO OTBETHAsS Iepeaada Oy/eT BhlmonHeHa yepe3 uarepBai SIFS.

NurepBan BRPIFS noikeH ncnonb30BaThCs CTAHIMAMU MEXAY NIepe1adyaMy KaJpoB
npotokosia Beam Refinement Protocol (BRP).

Wutepan MBIFS nomken ucnonszoBatses Mmexy 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).

NurtepBan LBIFS noimkeH ncnonb30BaThes MEKy MepeaadyaMu, UCIOJIb3YIOIIMMU pa3HbIe
anteHHsl DMG (Directional Multi-Gigabit), u korja oxuaaercs, 4To 1Moxy4areib
MEepEeKIToUnTCs Ha aHTeHHbl DMG.

3unauenus IFS 3aBucaT ot cpensl nepenaun U puxkcuponansl (3a uckinoueHneM AIFS) nns
Ka)XI0ro (DU3MYECKOro YPOBHS, HE3aBUCHMO OT OMTOBOI CKOPOCTH OECTIPOBOIHOM CTAHIUH.
Bce BpemMeHHBIE MHTEPBAJIBI HAUMHAIOT OTCUYMUTHIBATHCS OT MOMEHTA OKOHYAHUS Mepeaadn
OUepeHOTO Kajapa. ITo He TpedyeT nepeaaun KakKux-I1udo0 crennaaibHbIX CHHXPOHU3UPYIOIINX
CUTHAJIOB U HE OTPAaHUYMBAET pa3Mep KaJpa pa3sMepoOM BPEMEHHOTI'O CJIOTa, TaK KaK CIIOThI
MPUHUMAIOTCSI BO BHUMAHUE TOJIBKO MPU MPUHATUY PELICHUs] O Havalle epeaadn Kaapa.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

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

Bomnpockl/3aganus sl IpOBEPKU

3HaTh: CYIIECTBYIOIINE CTaHIapTHI JIOKaJTbHBIX
0OecTpOBOTHBIX KOMIBIOTEPHBIX CETEH

1.lst yero Hamo
PacCYUTHIBATH
JHEPreTHYeCKUil MOTEeHIUA
JIMHHUH CBA3H?

3HaTh: MPUHIIUIIBI MMOCTPOEHUS OeCTpOBOIHBIX
KOMIBIOTEPHBIX  CET€M €  Pa3jIMYHOM  peanu3aluen
GU3MYEeCKOTO KaHama, a Takke METOAbl M  CPEICTBa
obecnieueHus nHOOPMALIMOHHON OE30MaCHOCTH;

1.Yto Takoe YnpaBieHue
kanpoM (Frame Control):

2.Yr1o Takoe YnpaBieHue
ouepenHOCThIO (Sequence
Control)




Onucanue MKAJbI OIICHUBAHUSA:

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

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

BBIIIOJHEHO B IOJIHOM 00bEME HMJIH BBIIOJIHEHO MNpEUMyIICCTBCHHO BCPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)

Onucanue xapakxmepucmuxu evinoanenus snanusa: OUeHKa "Hey10BIETBOPUTENIbHO" BICTABIISAETCS

€CJIN 3aJaHNEC BBINNOJIHCHO HCBCPHO UJIU ITPEUMYIIECCTBEHHO HE BBIIIOJIHCHO

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

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 25

IIpouenypa npoBeaeHns KOHTPOJBLHOIO MeponpuaTHs: [IpakTudyeckoe 3aHATHE.

Kpatkoe conep:xanue 3aganus:
Crangapt IEEE 802.11 noanep:xuBaet Tpu pa3HbIX TUIA KaJAPOB: * KAJPhl TAHHBIX WIIH
uHpopmarnmonHsie kaapsl (data frames) - ncronb3yrOTCS IS IEpEIavn JaHHBIX;
KOHTpOJIbHBIE KaAphI (control frames) - ciykaT A KOHTPOJISI TOCTyTA K Cpefie; * KaJIpbl

ynpasieHus (management frames) - UCroab3yroTes 1711 0OMeHa yrpasJsitoniei napopmaruei

IIPY BBINIOJIHEHUM TaKUX omnepanuil nogyposHs MAC, kak acconuanus 1 pa3pblB aCCOLUALNN
CTaHIIMM C TOYKOM JI0CTYIa, ayTeHTU(QHUKAILMSA U OTMEHA ayTeHTU(PUKAIUU, CHHXPOHU3aLUs 1
ap. Kaxnpiit kagp MAC cocTouT U3 ClIeqyIoIUX OCHOBHBIX KOMIIOHEHTOB: 3aroJIoBKa KaJpa,
TeJa Kajapa epeMEeHHON JUIMHBI 1 KOHTPOJIBHOM CyMMBI Kazpa. IlepBeie Tpu nosis
(«YmpaBienue kaipom», «ITUTenbHOCTh/UACHTUPUKATOPY, «Anpec 1») u nmocneaHee nojie
(«KoHTposbHas cyMMa Kajpa) IpUCYTCTBYIOT BO Bcex kaapax MAC. OcranbHbIe MO
(«Anpec 2», «Anpec 3», «YTIpaBieHUE 04E€pPETHOCTBION, «Anpec 4», «YnpasineHue QoSy,

«Teno xagpa») NpUCYTCTBYIOT TOJIBKO B onpeneneHHbix kaapax MAC. Puc. 4.1 @opmar kazapa

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

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

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

Onucanue MKaJbl OLICHUBAHUA:




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

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABIICHHE JJISl PEIICHUS 3a71a4

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

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

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

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJLHOTO Meponpusitusi: [IpakTrudeckoe 3aHsTHE.

Kpartkoe cogep:xkanue 3aiaHuA:
POEKTHpOBaHNE OECTIPOBOIHBIX CETEH MPAKTHYECKN HEBO3ZMOKHO 0€3 OIEHKH MPHUTOHOCTH
JIMHUU CBSI3H, T.K. 3TA OLEHKAa UMeeT 0OJIbII0e 3HaYEHHUE [Tl BBIIBICHUS! BO3MOXKHBIX IIPo0seM
B X0/I¢ yCTaHOBKH. Hanmmane Xopomiero SHEpreTHYecKoro MOTeHIInaNa SBIsIeTCs] 0a30BbIM
YCIIOBHEM JIJIs1 HOPMAJIBHOTO (DYHKIIMOHUPOBAHUS JIMHUHU CBSI3U. DHEPreTHUECKUI MOTeHIral
(Link budget) GecripoBOIHO# TMHUK CBSA3M YUUTHIBACT BCE YCUIICHHS U MIOTEPU YPOBHSI
CUTHaJIa TIPU €ro paclpoCTPAaHEHUH OT IepelaTuuKa K IPUEMHHUKY depe3 OeCIIpOBOIHYIO CPEy
nepeaayn, Kabeiu, pa3beMbl U Pa3IUIHbIC PETSATCTBHS (CTEHBI, TIOTOJKH, IEPEBbS U T.1.).
[TonHOE ypaBHEHHE SHEPreTUYECKOT0 MOTEHIIMAA JIMHUH CBSI3U MOXKHO 3aluCcaTh CIETYIOLIIM
obpazom: (1[I0 — OO+ D00 -000+ 00000 —-00000 =000+ 00000, (1) roe:
[[] )= momHocTh nepeaaturka, 1bm (dBm); [1[][— moTepu curHana B aHTEHHOM Kabene U
pasbemax rnepegaromiero tpakra, ab (dB); [101[1— ko3¢ duireHT ycuneHus nepenaroniei
antenHsl, 1b (dBi); [J[1[J— notepu nepenaun B cB0OOIHOM IpocTpaHcTse, 1b (dB); 11111 [—
KO3 (UIIMEHT yCUIIeHUs pueMHoi anTeHHsl, 1b (dBi1); [111[][1[]— moTepu curHaia B
aHTEHHOM Kalelle 1 pa3beMax mpueMHoro Tpakra, 1b (dB); [1[][]— 3amac Ha 3amMupanue
curnana (SOM, System Operating Margin), n1b (dB); [1[][][][]— yyBCTBUTEIbHOCTb
MpUEMHHUKA MPU JaHHOM ckopocTu nepenaun, Abm (dBm). [Totepu B cB0O0gHOM IpOCTpaHCTBE
JUISL IMHUY CBSI3U C U30TPOITHBIMU @aHTEHHAMH MOKHO PACCUUTATh C IOMOIIBIO CIIEAYIOIIEeH
dopmymer: [10001 = 20000000 + 20000000 + [(ab), (2) roe: [17]]— ocCHOBHBIE TIOTEPH TIEpEIavH B
CBOOOJTHOM MPOCTPAHCTBE; [ |— IEeHTpabHas 4YacTOTa KaHajla, HAa KOTOPOM pabOTaeT cucTeMa
CBsI3M; []— paccTOsTHUE MEXTy ABYMsI aHTEHHAMH, [ ]— KOHCTaHTa, KOTOPAast 3aBUCUT OT €IHHIT
U3MEPEHUs YaCTOThI M paccTosiHuA. KoHCTaHTa B BBIpa)KEHHH MOKET MEHSTHCS B 3aBUCUMOCTH
OT TOTO, B KAKUX €IMHUIIAX BBIPAYKEHBI YaCTOTA U PACCTOSHUE: * ISl YACTOTHI, BHIPAKCHHOH B
I'Tu, u paccTostHUS, U3MEPSAEMOT0 B KWIOMETpax, KOHCTaHTa paBHa 92,45; ¢ U151 4acTOTHI,
BBIpaKEHHOU B MI'I1, M paccTosiHUSA, N3MEPSIEMOTO B KHJIOMETPAX, KOHCTAaHTa paBHa 32,4; ¢ 11
4acTOTHI, BeIpaskeHHON B MI'11, U paccTosiHUS, U3MEPSIEMOro B MeTpax, KOHCTAaHTa PaBHA -
27,55. JIns ipyrux TUIOB aHTEHH CJIEyeT yYUThIBaTh KodpuuneHt ycunenus. B pesynprare
BbIpa)KE€HUE U1 OTEPh B CBOOOTHOM IIPOCTPAHCTBE MPUMET Cieayrouuii Bu: (11111 =
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20000+ 20000 — 000 = 00000 + H(ab), (3) rae: [0 [J— ocHOBHBIE MOTEPU TIEpeIadH
B CBOOOJJHOM MPOCTPAHCTBE; [ |— LIeHTpaibHas 4acTOTa KaHajla, Ha KOTOPOM pabOTaeT cucTeMa
cBsi3U; [— paccTosiHEe MEXTy ABYMs aHTeHHamu; [ [ [J— KoapPpHUIUEHT yCuaeHus
nepeaaronet anTeHHsl; - 54 - [1[1[1[][]— k03 dUIIUEeHT yCHIICHHs] TPUEMHON aHTEeHHBI; [ |—
KOHCTaHTa, KOTOpasi 3aBUCUT OT €AMHUILl U3MEPEHUS YaCTOThI U paccTosiHus. HanexHocTb
paboThl GECTIPOBOAHOM JTMHUH CBSI3U B IIEPBYIO OUEPEb ONPEAEISAETCS YFHEPTeTHUECKUM
3aracoM Ha OBICTpbIE U MeUIeHHBIE 3aMupanus. [loaTromy npu ee pacuere 00s13aTEIBLHO
JIOJDKEH OBITh IPEyCMOTPEH Pe3epB Ha KOMIIEHCAIUIO 3TUX 3aMUpaHuil [] 3amac Ha
3amupanue curtana (SOM). SOM omnpenensieTcst Kak pa3HHULA MEXKAY YPOBHEM (pakTHUeCKH
IPUHUMAEMOr0 CUTHAJIA U YyBCTBUTEIBHOCTBIO IPUEMHHUKA, KOTOpast 3aBUCUT OT BIOPAHHOT'O
Tuma Monyistunu. LIC10 = 000 - OO0+ 000 - 000 + 00got - ooooo =
OO0, (4) roe: [0 — 3amac Ha 3amupanue curHaina (SOM, System Operating Margin), n1b
(dB); [1[1[]— momHOCTh nepeaarunka, 1bm (dBm); [1[1[]— moTepu curHaia B aHTCHHOM
kabene u pazbemax nepenaromiero tpakra, 1b (dB); [ 1— koaddurmenT ycunenus
nepenatomieit anrenusl, 1b (dBi); (1] [— moTepu nepenadyu B CBOOOTHOM MTPOCTPAHCTBE, b
(dB); (11101 [— ko3¢ duineHT yecuiaeHus mprueMHoi antennsl, 1b (dBi); (11011 1— notepu
CHTHAJIa B aHTEHHOM KabeJie U pazbeMax ImpueMHoro tpakra, ab (dB); -
qyBCTBUTEIBHOCTh IPUEMHUKA Ha JJAHHOM ckopocTu nepeaaun, 1bm (dBm). Uem Beiie SOM,
TEM HaJie)KHee OecrpoBOHAs JIMHUS CBsi3U. CUnTaeTcsi, MUHIMAaJIbHAas BEJTMYMHA 3araca Ha
3aMUpaHue J10JKHA ObITh He MeHblIe 10 1b 1 3Toro 10cTaTOYHO 17151 UHKEHEPHOT'O pacueTa,
HO Ha MpaKTHKe 4acTo ucnoib3yroT 3Hadenne 20 [1 30 nb. Jlns a¢pdexTuBHOI cBS3U C
[IOMOILBIO CAHTUMETPOBBIX BOJIH HaJI0 00€CIIeUUTh OECTIPENATCTBEHHYIO JIMHUIO MPSAMON
BUJUMOCTHU MEX]y NEPEAATYMKOM U MPpUEMHUKOM. OJHAKO 3TO HE BCEria BO3MOXKHO,
0COOEHHO IPU NOCTPOSHNUHU OECIIPOBOJHBIX CETEeH BHE MOMELeHUH. J{J1s1 onpeaeneHus Toro,
CKOJIBKO IPOCTPAHCTBA JOJKHO ObITH CBOOO/IHO OT MpEerpaj] Ha JUHUH CBSI3U MEXTY
nepeAaTyYuKoM U IPUEMHUKOM UCIOJIb3YeTCs TaKoe MOoHATHE, Kak 30Ha Openens (Fresnel
zone). bimxaiiias Kk IMHUM, COEMHSAIONIEH NepeaaTyuK ¢ IPUEMHUKOM, 30HAa Ha3bIBAETCS
nepBoii 300 @peHensi. Bce ecrecTBeHHBIE (3eMIIs1, XOJIMBI, IEPEBbS) U UCKYCCTBEHHBIE
(3maHus1, CTOJIOBI) MIPENSATCTBUS, MOMAJAIONIME B HEE, OKa3bIBAIOT HAMOOJIee HETaTUBHOE
BIIMSTHUE HA YPOBEHb CUTHAJA B PE3YJIBTATE OTPAKEHUS, IIPETIOMIICHHS, PACCEUBAHUS UITU
mudpaxuuu. [Ipu 3ToM, yeM IIMHHEe JTUHUS CBSA3U, TEM BaKHEE CTAHOBUTCS BBIUMCIICHHE
panuyca nepBoii 30HbI Openens. s 1000# TOUKH paJHOIMHIM paiuyC epBOM 30HBI
®dpenenst MOXHO HaTH o popmyne: [ = 17,327 01 x 02 0 x (01 + [12) (5) rae: [1— panuyc
nepBoii 30HbI Ppenens, M; 11— paccTossHUE OT aHTEHHBI IIepelaTurKa 0 CaMOoil BhICIIEH
TOYKHU TPEATIOJIaTraeMOr0 MPETATCTBH, KM; [ |2— pacCTOSTHUE OT CaMOM BBICIIIEH TOUKH
IIPEII0JIaraéMOro NPENATCTBUS JO aHTEHHBI IPUEMHUKA, KM; [ |—yacTtora, I'Tu. YuureiBas ToT
(akT, 4TO MaKCUMAaJIbHBII paauyc neppas 30Ha OpeHenst UMeeT B TOUKE, paBHOYAAJIEHHOU OT
00enx aHTEHH, MOJIyYUM YIPOLICHHYIO (OPMYITY JJIsl €r0 BEIYUCIEHUS: [| = 17,327 [ 4F (M),
(6) - 55 - re: [1— paauyc nepBoi 300 PpeHens, M; [1— paccTOSHUE MKy aHTEHHAMH, KM;
[J—uacrota, ['Tu. Ecnu B o6nactu, paanyc kotopoit coctasisier 60% nepBoit 3061 @penens,
HET Mperpaj, TO MpHU pacyeTe paJuoIMHUN MOKHO OTPAaHUYUTHCS YUYE€TOM MOTEPh CUTHAJIA B
cBOOOTHOM IpocTpaHcTBe. UTOOBI JOCTHYB ATOT0, BHICOTA [TO/IBECA AHTEHH MTPUEMHUKA U
nepegaTyrKa 10JKHa ObITh TaKOM, 4TOOBI BAOJIb PAJUOJIMHUN HE ObLIO HU OJHON TOYKH,
paccTosiHUE OT KOTOPOi 710 mpensaTcTBUsA ObUI0 Obl MeHbIe, yeM 0,6 paanyca nepBoil 30HbI
O®penens. Cienyer OTMETUTD, UTO 3€MJIS TaKXKe SIBJISIETCS. OAHUM U3 MpensTcTBui. s
YIPOLIEHHOTO BBIYMCIIEHUS paaunyca o0nacTu, coctasistomero 60% paanyca nepBoi 30HbI
Dperens, yMHOKHM BRIPAKEHHE TPebIAYIIeH (popMyisl Ha Koshdumment 0,6: [1(60) = 10,4V
[ 4F (m), (7) Apyrue UCTOYHUKHU YCTaHABIMBAIOT O0JIee )KeCTKUE TpeOOBaHUS: IPErpaibl
JOJKHBI 0TCyTCTBOBaTh B 80% mepBoii 30HbI dpenens. s ynpouieHHOro BHIYUCICHUS
panuyca obnactu, coctasistoniero 80% paauyca nepBoii 30H61 OpeHersi, Hy’KHO YMHOKHUTb
BbIpaXXEHHE JUIsl YIPOIIEHHOIO BBIUMCIICHHUSI MAKCUMAJILHOTO pajinyca nepBoii 30HbI OpeHenst
Ha ko3 dunuent 0,8: [1(80) = 13,86V [1 4F (M), (8) Crnenyer moHUMAaTh, YTO paanyc MepBOi
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30HbI DpeHens He SBISIETCS BHICOTOM YCTaHOBKM aHTEHH, HO UCIIOJIB3YETCS NS €€
BbIunciaeHus. Ornpenensis BBICOTY YCTAaHOBKH aHTEHH, CIIEAYEeT YUUTHIBATh TaKkKe KPUBU3HY
3eMHOM moBepxHOCTU. Ee MOKHO paccuuTath, ucnonb3ys Gopmyny: LA = [ 2 68 (M),
(9) rme: [1LICICAL xpuBH3HA 3eMHOM TTOBEPXHOCTH, M; [ ][] paccTosTHUE MEXy aHTCHHAMH,
kM. Toraa MuUHHMAasbHAs BBICOTa YCTAHOBKU @aHTEHH HAaJl IPENATCTBUSMHU, C YUETOM TOI'O, UTO
60% niepBoit 30HbI OpeHenst CBOOOIHO OT mperpai, OyaeT BeYUcIAThes o Gopmyse: 111
= 10,4\/ L 4F + [12 68 (m), (10) roe: LI BpICOTa YCTAHOBKHM aHTEHHBI, M; [ ][]
paccTosiHue MeXy aHTeHHamu, kM; [/ [] gactora, I'T. Eciau HeoOxonumMo paccunTaTh BBICOTY
YCTaHOBKM aHTEHHBI IIPH OTCYTCTBUU IpenarcTBuil B 80% nepBoii 30HbI PpeHens, To
koaddurument 10,4 B popmyste (10) Hago 3amenuTs Ha 13,86

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yJIbTaThl
00y4eHHS 10 JUCIUIIIHE

Bomnpocel/3aganust st IpoBEpKU

YMeTb: HaBbIKAMU HACTPOMKH CETEBBIX

uHTepdericoB OeCIIPOBOTHBIX
KOMITBIOTEPHBIX ~ CETeH,  METOJaMu
TIOBBIIIICHUS 3alUICHHOCTH
nepeaaBaeMon yepes HUX
nHpopmanuu;

1.Onpenenute notepu B CBOOOJHOM IPOCTPAHCTBE
Ha JIMHUU CBSA3U MEXIY TOUKOW JOCTYIa U
KJIIMEHTCKUM ycTpoiicTBOM cTanaapra 802.11n,
paboTaronumu Ha 7 kaHase (LIeHTpallbHas 4acToTa
2442 MTI'n). PaccrosiHue Mexay ycTpoiicTBaMu —
100 m

2.0mnpenenute NOTEPU B CBOOOAHOM IIPOCTPAHCTBE
Ha JIMHUU CBS3U MEXAY TOUKOM JTOCTYIa CTaHaapTa
802.11n u Toukoit goctyna cranaapta 802.11ac,
paboTtarommu Ha 64 kaHane (IleHTpaibHasi 4acToTa
5320 MI'n). Paccrosinue Mexay ycTpocTBaMu —
200 m.

3.Boruncnute paauyc nepBoit 30Hbl Openes.
Paccrosinue mexny anrennamu 15 km. Paccrosinue
OT aHTEHHBI [IepeIaTIYNKa JO CaMOM BBICIIEH TOYKHU
npeanonaraemoro npenarcTeus — 7 kM. [lepenaua
Bezercda B quamnasone 2.4 I'T'n na 6 kanaie
(uentpanbHas yactoTa 2437 MI'n

Onucanue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBITHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBINIOJIHEHO
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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 cet 3G (UMTS).
3. 3ayaua

IIpoueaypa nposenenust
[TucemenHas ¢popma 1o OwmeTy

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

1. Komnerenunst/Uuankarop: UJI-1nk-1 AAMUHUCTPUPYET CUCTEMBI 3alIUTHI HH(GOpMAIIUU
ABTOMATU3UPOBAHHBIX CUCTEM

Bonpocel, 3aganus
1.CereBast nH(pOpMaLIMOHHAS HHPPACTPYKTYpa OECIIPOBOIHON U KOMIIBIOTEPHON CETH.
2.Cnioco0sl coeinHeHni. ApXxUTeKkTypa 1 000py10BaHNEe OECIIPOBOIHBIX CETEH.
3.becripoBoiHbIE IEPCOHANIBHBIE CETU U TEXHOJIOTUU
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

16



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 8blnoaHeHus 3nanus: PadboTa BeIojHEeHa B paMKax ""0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA 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 évicmaenenun umo2o60i OYeHKU no Kypcy
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