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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
NJI-1 AIMUHUCTPUPYET CUCTEMBI 3alIUTHl UHGOPMAIIUU 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 aAMUHUCTPUPOBATH CPECTBA 3AIIUTH HHPOPMAIIMH B KOMITBIOTEPHBIX
CHUCTEMax U CEeTIX
[1K-3.2 AaMUHHUCTpHUPYET MPOrpaMMHO-aNMapaTHbIE CPECTBA 3aIIUTH HHPOPMAIINH B
KOMITBIOTEPHBIX CETIX

K BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanun: [Tucemennas padora
1. KonTponbras pabora Ne 1; Jlaboparopras padora Ne 1; (KonTposbras 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 (KontponbHast pabota)

BPC nucuuminHbl

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

Cpok KM: 4 8 12 15

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

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

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

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

Bec KM: | 25 25 25 25




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;

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
paborta)




I1K-3

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

KOMITBIOTCPHBIX CETAX

3HaTh:

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

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

Kparkoe conepxanue 3a1aHus:
[Tpu pacuere pa3aMUHBIX MAPAMETPOB OECIIPOBOIHBIX CETEH, YACTO MIPUXOAUTCS BBITOTHATD
npeoOpa3oBaHue OAHUX €IUHUL U3MepeHus B gpyrue. [Ipobiema cocTouT B TOM, UTO B
TEXHUUYECKUX ONMCAHUAX U 3aKOHO/ATEIbHBIX AKTaX, PErYIUPYIOIINX UCIOIb30BaHUE
pazuoyacTOTHOTO crieKkTpa B Poccun, mpucyTCTBYIOT Kak JuHelHble (BarTel, BT), Tak u
norapudmugeckue (IennoeInbl) equHUIB u3MepeHusl. Jlenroens! SBIsSoTCs
JOrapu(pMHUUECKUMH €JMHULAMH U3MEPEHUS YPOBHEH MOIIHOCTH, 3aTyXaHUs U YCUJICHUS
curHainos. B nenubenax npuHATO U3MEPATH 3aTyXaHUE BOJIHBI IPU PacCpOCTPAHEHHUH B
noromaronien cpeae, kKo3gpuuueHT ycuineHns aHTeHHbl, OTHOLIEHHEe curHaj/mym. Pycckoe
o003HaueHHE eANHUIIBI «Iennden» — «aby, mexayHapoaHoe — «dBy. Jleunben sBusercs
6e3pa3MepHOil OTHOCUTEIbHOM BETMUMHOMN, MPEAHA3HAYEHHON AJI U3MEPEHHsI OTHOIIECHUS
JIBYX OJTHOMMEHHBIX BEJIMYUH C IPUMEHEHUEM K IIOJyYEHHOMY OTHOLLIEHHUIO
Jorapugmuueckoro macirada. /[y oleHKH OTHOLIEHHUS MOLITHOCTEH CUTHAaa, BEJINYMHA,
BbIpakeHHas B 1b, Berancisiercs o ¢opmysne: 1b = 100001 [J1 [J0, (1) roe P1 — u3mepennas
MOILIHOCTb, PO — MOIIHOCTB, IpUHSTasA 32 OCHOBY. B oTiuuune ot 6e3pazmepHoro aeunbdena,
JUTSL BRIpKEHUST a0COFOTHBIX 3HAUEHUH MOITHOCTH UCTIONb3yioTcs dBm (nbm) u dBW (1bBT).
Jl1s1 3TOT0 10OCTAaTOYHO YCIOBUTHCS, KaKO ypOBEHb H3MepsieMoi (pr3nueckoi BeINYMHBI
Oynet mpuHsT 32 ocHOBY (ycyioBHbIN 0 16). B dBm (1bM) 00b14HO BBIpa)aeTcsi MOIIHOCTh
nepeJaTyrKa. 3a HyJIeBol ypoBeHb 1bM npunsaTa moniHocTs B 1MBT. [l nepeBoia MoLHOCTH
u3 MBT B 1bM HE0OX0TMMO BBITTOJHUTH Cieayromiee Beraucienue: [0 = 10000
00000100, (2) voe DO OO L D— MomHOCT NepenaTunka, BeipakeHHas B abm, (101011
— MOIIIHOCTh Nepe/laTurKa, BbipakeHHas B MBT. OOpaTtHoe npeobpa3zoBanue u3 1bm B MBT
BhINoJIHsAETCs 1o popmyne: (1L =10 OO 10, (3) rae [0 T]— MOImHOCT
nepeaardrka, BelpaxkenHas B A1bm, [ [1[1[][] — MOIIHOCTb NIEpeAaTUnKa, BRIpaKeHHasl B MBT.
B dBW (a1bBT) 3a HyneBoii ypoBeHb IpUHATa MOIHOCTE B 1 BT. @opMmysl 11 iepeBoa
AQHAJIOTMYHBI BHIICTIPUBEACHHBIM C TOM pa3HUIIEH, YTO B KAUECTBE HYJIEBOT'O YPOBHS BhIOpaHa
BenuunHa 1 BT, a n3aMepeHHas MOIIHOCTb TaKke J0JKHA BhIpaxkaThes B BarTax. dBi (nbu) —
M30TPONHBIN AennOen (gennden OTHOCUTENBHO H30TPOITHOIO U3TyyaTess). XapakTepu3yeT
KO3 PULMEHT yCUJIeHUs aHTEHHBI OTHOCUTENBHO KO3 (UIIMEHTa HAIIPABICHHOT'O IEHCTBUS
M30TponHOro nu3nyyatens. Kak npaBuso, eciii He OrOBOPEHO CHEMAIIBHO, XapaKTePUCTHKU
YCUJIEHUS peabHBIX aHTEHH JA0TCSl HIMEHHO OTHOCUTEIBHO YCUJIEHUS! H30TPOITHOTO
u3nydarens. Jlenuoens! BIAI0TCA HEMUHEHHBIMU elMHUIIaMU 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 5KBHBaJICHTHO TPUOABICHUIO K MOIITHOCTHU B bm 3 1bwM.
YMeHblIeHHEe MOIIHOCTH B MBT B 2 pa3a SKBUB&JIEHTHO BBIYMTAHUIO U3 MOIIHOCTH B 1bMm 3
nbwm. CnenoBarensHo, pu yBeaudeHHH MomHOCTH 100 MBT B 2 pa3za, HEOOX0AUMO CIIOKHUTH
20 nbm u 3 1bM u osy4rM MOIHOCTE 23 nbM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

‘ 3HaTh: buznaeckue OCHOBEI ‘ 1.Ykaxxute MeT0/IbI KOHTPOJISA 10CTYIA, BLIXOAsIIIHE
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paboThl  TEIIEKOMMYHHKAIIHOHHBIX
CUCTEM ¥ BO3MOXXHBIE YyTPO3bI
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

3a pamku cranaapra IEEE 802.11.

3HaTh: CYIIECTBYIOLUE CTaHAAPTHI
JIOKAJIBHBIX 0ecrpoBOIHBIX
KOMITBIOTEPHBIX CETEN

1.Yto Takoe OecnipoBOHAS JIOKAJIbHAS CETh
(WLAN)?
2.I1oJsi0ca mponycKaHusi — 370 .

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

Hudienuii nopoe svinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJJaHue BBHITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO

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

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHHs KOHTPOJBLHOr0 MeponpusaTus: [Ipaktudyeckoe 3ansaTue

KpaTKOC CoA€cpKaHMuE 3alaHUA:

J171st TOro 4TOOBI OMIPENIEUTh COCTOSIHUE OECIIPOBOTHON Cpelbl epeiauu, CTAHIUS UCTIOIb3YeT
(GYHKIMIO KOHTPOJISL HECYIIEH B TEUCHHE YKa3aHHOTO Medckaoposozo unmepsana (Inter Frame
Space, IFS). MexkaapoBslii HHTEpBaJ ONpeesieT BpEMEHHOM HHTepBall MEX1y nepeaayeit
kagapoB. B ctannapte IEEE 802.11-2016 onpeneneno 10 MmexxkaapoBbIX HHTEPBAIOB, KOTOPbIE
CIIy’at Juist oOecreyeHus MPUOPUTETHOTO JoCcTyNa K cpeze nepenayn. IFS HezaBucuMbI OT
CKOPOCTH TEepeavyy U OMPEACIIAIOTCS OTICTBHO IS KXo crierudukanuu Gru3n4eckoro
YPOBHS. DTU UHTEPBAJbI Clieayromue (yka3aHbl B TOPSAIKE YBEIUYCHUS ITUTEIbHOCTH):
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 MEKKaApOBbIN MHTepBan popmuposaHus nyda (Short Beamforming IFS, SBIFS);
MEKalpOoBbIi NHTEpPBaN NPOTOKO/a yToYHeHMA iyda (Beam Refinement Protocol IFS, BRPIFS);
CpeaHNn MeXKKagpoBblii MHTepBan dopmmnpoBaHma ayda (Medium Beamforming IFS, MBIFS);
OJIMHHBIN MeXXKaapoBblii MHTepBan dopmupoBaHus nyda (Long Beamforming IFS, LBIFS).



Mexxkanposslii naTepBas SIFS camblii KOPOTKHIA U3 BCEX MEKKAAPOBBIX MHTEpBaIOB. OH
HCIIOJIb3YETCS, KOT/1a OecpoBO/IHAsI CTAHIIMS 3aXBaTUIIa CPey U el TpeOyeTcst COXpaHUTh
JIOCTYTI K Cpejie Ha BpeMsi, He0OX0AUMOE ISl TIepeIadr MOCIIeI0BaTeIbHOCTH KaIpOB.
Hcnonp3oBaHre HEOOIBIIOTO BpEMEHHOTO HHTEPBAIa MEX Ay Nepeadeil KaJpoB MO3BOJISIET
IPEIOTBPATUTH MOIBITKY 3aXBaTa CPelibl IPYITUMH CTaHLIUSMHU.

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

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

Mesxkanpossiid uHTepBas DIFS ncnonb3yercst 6ecipoBOAHBIME CTAaHIUAMH, PaOOTAIOIIMH
nox ynpasienueM DCF, nns nepenaun KaapoB JaHHBIX U YIIPABISAIOMIMX KaJIpOB.

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

Wurtepsain EIFS ucnonsdyercs ¢pynkueit DCF Bmecto DIFS B TOM ciyyae, Korja cTaHIHS
orpezenuia, YTo NOCISAHUNA MOTy4YEeHHBIH KaJip coAepKall OIIUOKY U €r0 KOHTPOJIbHAs
cymma Obl1a HekoppekTHa. [Tocne ycnenmHoro nmosrydenus kanapa, Gyaknus DCF cHoBa Oyaer
ucnonb3oBath uHTepBai DIFS.

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

NurepBan BRPIFS noikeH ncnonb30BaThCsl CTAHIMAMU MEXAY IepeayaMu KaJapoB
npotokosia Beam Refinement Protocol (BRP).

Hurepan MBIFS nomken ucnonszoBatscs Mexay BTI (Beacon Transmission Interval) u A-
BFT (Association Beamforming Training) u mexuy ISS (Initiator Sector Sweep), RSS
(Responder Sector Sweep), kaapamu SSW-Feedback (Sector Sweep Feedback) u SSW-Ack
(Sector Sweep Ack).

NurtepBan LBIFS noimkeH ncnonb30BaThes MEKy MepeaadyaMu, UCIOJIb3YIOIIMMU pa3HbIe
anteHHsl DMG (Directional Multi-Gigabit), 1 korja oxuaaercs, 4To noaxy4areib
MEepeKIToUnTCs Ha aHTeHHbl DMG.

3unauenus IFS 3aBucsat ot cpensl nepenaun u puxcuponansl (3a uckiarodenneMm AIFS) ns
KaXXI0ro (DU3HUUECKOro YPOBHS, HE3aBUCHUMO OT OMTOBOI CKOPOCTH OECTIPOBOIHOM CTAHIUH.
Bce BpemMeHHBbIE MHTEPBAJIBI HAUMHAIOT OTCUYUTHIBATHCS OT MOMEHTA OKOHYAHUS Mepeaadn
OUepeHOTO Kajapa. ITO He TpeOyeT nepeadn Kakux-I1udo0 crennaabHbIX CHHXPOHU3UPYIOIINX
CUTHAJIOB U HE OTPAHUYUBAET pa3Mep KaJpa pa3sMepoM BPEMEHHOTI'O CJIOTa, TaK KaK CIIOThI
MIPUHUMAIOTCSI BO BHUMAHUE TOJIBKO MPU MPUHATUY PELICHUs] O Havalle epeaadn Kaapa.

KoHTpoJibHbIe BONIpOChl/3aJaHUSA:

3HaTh: CYIICCTBYIOIIUC CTAHAAPTHI
JJOKAJIBbHBIX 6eCHpOBOJIHI)IX
KOMIILIOTCPHBIX ceren

1.J1s1s1 yero HaJl0 pacCYUTHIBATH IHEPreTHYECKH I
noTeHuuaJ JUHUHU cBsI3u?

3HaTh: MPHUHLOMIBI TOCTPOECHUS
OECTIPOBOHBIX  KOMITBIOTEPHBIX
CeTel C pa3NIMYHOM pealn3anuen
dbuznyecKkoro KaHama, a TaKkKe
METO/JBl M CpPEICTBa OOECIICUCHUS
nH(OPMaIMOHHON 06€30MaCHOCTH;

1.Yto takoe Ynpasnenue kaapom (Frame Control):
2.Yto Takoe YmpaBiieHue ouepeaHoCThIO (Sequence
Control)

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5




Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJJaHuE PEUMYIIECTBEHHO BHITIOJIHEHO

Ouenka: 2

Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

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

®opmbl peasusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpusaTHi: [IpakTnueckoe 3ansTue

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

Cranpgapt IEEE 802.11 noanep:xuBaet Tpu pa3HbIX TUIA KaJAPOB: * KAJPhl TAHHBIX WU
uH(popManmoHHbIe Kaapkl (data frames) - HCIIONB3YIOTCS IS IEpeadu JaAHHBIX
KOHTpOJIbHbIE KaJpbl (control frames) - cirykat A KOHTPOJISL JOCTYNa K Cpejie; * KaJipbl
ynpasieHus (management frames) - ucrosp3yroTes Ui 0OMeHa yrpasJisioniei uHpopmanuen
IIPY BBINIOJIHEHUM TaKUX omnepanuil nogyposHs MAC, kak acconuanus 1 pa3pblB aCCOLUALNN
CTaHIIMM C TOYKOM JIOCTYIa, ayTeHTU(QHUKAILMSA U OTMEHA ayTeHTU(PUKAUU, CHHXPOHU3ALUs U
ap. Kaxnsiit kagp MAC cocTouT U3 ClIeqyIOIUX OCHOBHBIX KOMIIOHEHTOB: 3aroJIOBKa KaJpa,
TeJa Kaapa epeMEeHHON JUIMHBI 1 KOHTPOJIBHOM CyMMBI Kazpa. IlepBeie Tpu nosis
(«YmpaBienue kaipom», «TUTenbHOCTh/UASHTUPHUKATOPY, «Anpec 1») u nocneaHee nojie
(«KoHTposbHas cymMMa Kajpa») IpUCYTCTBYIOT BO Beex kaapax MAC. OcranbHbIe MO
(«Anpec 2», «Anpec 3», «YTpaBieHUE 04E€pPEeTHOCTBION, «Anpec 4», «YnpasineHue QoSy,
«Teno xaapa») NpUCYTCTBYIOT TOJIBKO B onpeneneHHbix kaapax MAC. Puc. 4.1 @opmar kazapa
MAC IEEE 802.11-2012 Kasxpl1ii U3 TUTIOB KaJpOB pa30MBaeTCsi Ha HECKOJIBKO MOTHUIIOB B
3aBUCHUMOCTH OT BBIMOJIHAEMON Onepanuu

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: MPaKTUYECKH TPUMEHSTH
TEOPETUIECKHE 3HAHUSA npu
peleHnH 3aaq 3aIIUTHI
uHpopMaluu B OECIPOBOTHBIX
CUCTEMaX;

1. Pacuiudpyiite bonbie pparmentos (More Fragments
2.[laiite onpenenenue [lostop (Retry)

3.JlaiiTe onpeneneHue YmpasieHue MoHocTh0 (Power
management)

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouIio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "ya0BIeTBOPUTENILHO" BHICTABIIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-4. JIabopaTopnasi pabora Ne 6; JTaGopatopHas padora Ne 7

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOT0 MeponpusTus: [IpakTuyeckoe 3aHaTue

Kpartkoe cogep:kanue 3aiaHuA:
POEKTHpOBaHUE OECIIPOBOAHBIX CETEN MPAKTUUECKH HEBO3MOXKHO 0€3 OLIEHKU MPUTOJHOCTU
JIMHUU CBSI3H, T.K. 3Ta OLEHKA UMeeT 0OJIbII0e 3HaYECHUE [Tl BBISIBICHUS! BO3MOXKHBIX IIPo0eM
B X0/I¢ yCTaHOBKH. Hanmane Xopomiero SHEpreTHYecKoro MoTeHInaNa SBisieTcs: 0a30BbIM
YCIIOBHEM /ISl HOPMAJIbHOTO (DYHKIIMOHUPOBAHUS JIMHUU CBSI3U. DHEPreTHUECKUI MOTeHIUal
(Link budget) 6ectipoBOfHOM JIMHUY CBS3H YUYUTHIBACT BCE YCHUIICHUS U TOTEPH YPOBHS
CUTHaJIa IIPU €ro paclpoCTPaHEHUH OT IepelaTuuKa K IPUEMHUKY depe3 OeCIIpOBOIHYIO CPEy
nepenadn, kabenu, pa3beMbl U pa3InyHbIe NPENATCTBUS (CTEHBI, TOTOIKH, 1€PEBBS U T.11.).
[TonHOE ypaBHEHHE SHEPreTUYECKOT0 MOTEHIINANA JIMHUH CBSI3U MOXKHO 3aIMCaTh CIETYIOUINM
obpazom: (110 — OO+ D00 -000+ 00000 —-00000 =000+ 00000, (1) roe:
([ [J— MomHOCTh nepeaatynka, 1bm (dBm); [111]— motepu curHaia B aHTEHHOM Kabele u
pazbemax rnepegaromiero tpakra, ab (dB); [111[1— koadduireHT ycuneHus nepenaroiei
antenHsl, 1b (dBi); [J[1[J— notepu nepenaun B cB0OOIHOM npocTpaHcTBe, 1b (dB); 11111 [—
Kod(uimeHT ycunenus npueMHou antennsl, 1b (dBi); [111][][]— nmorepu curHana B
aHTEHHOM Kalelle 1 pa3beMax mpueMHoro Tpakra, 1b (dB); [1[][]— 3amac Ha 3amMupanue
curnana (SOM, System Operating Margin), 1b (dB); [1[][][][]— yyBCTBUTEIbHOCTb
NpUeMHHKa NP JaHHOH ckopoctu nepeaaun, 1bm (dBm). ITotepu B cBO60AHOM MPOCTpaHCTBE
JUISL TUHUM CBSI3U C U30TPOIHBIMU AaHTEHHAMHU MOYKHO PacCUuTaTh C MOMOIIBIO CIIEIyIoIen
bopmymnsr: [0 =20000000 + 20000100 + [(ab), (2) roe: [11][— ocHOBHBIE TOTEPH Mepeiaun B
CBOOOJHOM IIPOCTPAHCTBE; [ |— IIEeHTpajabHas 4acTOTa KaHajla, Ha KOTOPOM paboTaeT cucrema
CBsI3U; []— paccTOsTHHE MEXTy ABYMSI aHTEHHAMH; [ ]— KOHCTAaHTa, KOTOPast 3aBUCUT OT €IIHHIT
U3MEPEHUs YaCTOThI M paccTosiHuA. KoHCTaHTa B BBIpa)KEHHH MOKET MEHSATHCS B 3aBUCUMOCTH
OT TOTO, B KAKUX €IMHUIIAX BBIPAYKEHBI YACTOTA U PACCTOSHUE: * JJISl YaCTOTHI, BRIPAKEHHOH B
[T, u paccTostHUS, U3MEPSEMOT0 B KWIOMETpax, KOHCTaHTa paBHa 92,45; ¢ 17151 4acTOTHI,
BBIpaKEHHOU B MI'II, M paccTosiHUSA, U3MEPSIEMOTO B KHJIOMETPAX, KOHCTaHTa paBHa 32,4; ¢ 11
4acTOTHI, BeIpaskeHHON B MI'11, 1 paccTosiHUS, U3MEPSIEMOro B METpax, KOHCTaHTa paBHA -
27,55. JInst ipyrux TUIOB aHTEHH CJIEyeT yYUThIBaTh Kod(dduuueHT ycunenus. B pesynprate
BbIpa)KE€HHE U1 OTEPh B CBOOOTHOM IIPOCTPAHCTBE MPUMET Cieayrouuii Bu: (11111 =
20000+ 20000 — 000 = 00000 + C(ab), (3) rae: [ []— ocCHOBHBIE TOTEpH NIEpeaadn
B CBOOOJTHOM MPOCTPAHCTBE; [ |— IEeHTpalbHask 4acTOTa KaHajla, Ha KOTOPOM pabOTaeT cucTeMa
CBSI3M; | |— pacCTosiHUE MEXy IByMsl aHTeHHaMu; || [ ][ |— Koo puIreHT ycuneHus
nepeaarouei anteHnsl; - 54 - (11111 [][]— ko3¢ (PUIHeHT yCHuIeHus TPUEMHOM aHTeHHBI; [ |—

KOHCTaHTa, KOTOpas 3aBUCUT OT €IMHHUIL] U3MCPCHUS YaCTOTBI U paCCTOSAHHA. Ha}Ie)KHOCTB
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paboThl GECTIPOBOHOM JTMHUM CBSI3U B IIEPBYIO OUYEPEAb ONPEACISCTCS YJHEPTeTHUECKUM
3aracoM Ha OBICTpBIE M MeUIeHHBbIE 3amupaHnus. [loaToMy mpu ee pacuete 00g3aTeabHO
JIOJDKEH OBITh IPEyCMOTPEH Pe3epB Ha KOMIIEHCAIUIO 3TUX 3aMUpaHuil [] 3amac Ha
3amupanue curaaia (SOM). SOM onpenenseTcs: Kak pa3HUIla MKy YPOBHEM (paKTHUECKH
NPUHUMAEMOTO CUTHAJIA U YyBCTBUTEIBHOCTBIO TPUEMHHUKA, KOTOPAasi 3aBHCUT OT BHIOPAHHOTO
Tuna Mmonyisiuuu. L0 =000 - 000+ 000 =000 + 00000 -00otn =
OO0, (4) rae: 11— 3amac Ha 3amupanue curHana (SOM, System Operating Margin), nb
(dB); [J[1[]— momHOCTH nepeaarynka, 1bm (dBm); [J[][J— moTepu curHaia B aHTEHHOM
KabeJe 1 pa3beMax mnepezaromiero Tpakra, 1b (dB); [ — koapdumeHT ycuneHus
nepenaronieit anteHusl, b (dBi); [ ][ ]— moTepu nepeaadn B CBOOOHOM MPOCTPAHCTBE, 1b
(dB); - koadduumeHT ycuneHus npueMHoi antennsl, b (dBi); (1111 []— noTepu
CUTHaJIa B aHTEHHOM Kabelle U pazbeMax npuemMHoro tpakta, nb (dB); (111 L][—
qyBCTBUTEIHHOCTH MPUEMHUKA Ha JAHHOU ckopocTu nepenaun, 1bm (dBm). Yem Boie SOM,
TEM Hajie’kHee OecrpoBOiHAs JIMHUSA cBsi3U. CunTaeTcs, MUHUMaJIbHAsl BEJIMYMHA 3araca Ha
3aMHUpaHue 10JDKHA ObITh He MeHble 10 1b 1 3Toro 10cTaTOYHO /A HHXKEHEPHOTO pacyera,
HO Ha MPAKTHKE 4acTo UCIob3yioT 3HadeHue 20 [ 30 nb. J{ns a¢dhekTuBHOM CBSI3U C
MIOMOIIbI0 CAHTUMETPOBBIX BOJH HAJ0 00€CIeYUTh OECIPENITCTBEHHYIO JIMHUIO MPSMOM
BUAMMOCTH MEXY IepeaTYuKOM U TpUeMHUKOM. O/IHAKO 3TO HE BCEr/ia BO3MOXKHO,
0COOEHHO IIPU TOCTPOECHUHU OECIIPOBOJIHBIX ceTel BHE oMeleHuil. st onpenenenus toro,
CKOJIBKO IPOCTPAHCTBA JOJDKHO OBITH CBOOOHO OT Mperpajl Ha JUHUU CBSI3U MEXKAY
nepeJaTYuKoM U IPUEMHUKOM UCIOJIb3YeTCs Takoe NoHATHE, Kak 30Ha @penens (Fresnel
zone). bimxaiiias kK TMHUM, COeAUHAIOLIEH NepeaTyiK ¢ IPUEMHUKOM, 30Ha Ha3bIBAETCS
nepBoii 30HoM @penens. Bee ecrecTBeHHBIE (3€MIIs1, XOJIMBI, IEPEBbsI) U UICKYCCTBEHHbIE
(3manus, cTONI0bI) IPENATCTBUS, MIONAIAI0IINE B HEE, OKa3bIBAIOT HaHOOJIee HeraTUBHOE
BJIMSIHUE HA YPOBEHb CUTHAJA B PE3YJIbTaTE OTPAKEHUS, IPETOMIICHUS, pACCEUBAHUS WU
mudpakuuu. [Ipu 3TOM, YeM JUIMHHEe JIUHUS CBS3U, TEM BakKHEE CTAHOBUTCS BHIYMCIICHUE
paauyca nepBoii 306l @penens. i 1100601 TOUKK pailloIMHUU PAUyC IEPBON 30HBI
dpeHenst MOKHO HalTh 1o popmyie: [ = 17,32V (11 x (12 [1 x ([11 + [12) (5) rae: [1— paguyc
nepBoit 30Hb1 Openerns, M; (11— paccTosiHue OT aHTEHHBI ITepeAaTIUKa 0 CaMOM BBICIIICH
TOYKHU HPEATNO0JIaraeMoro MpensTCTBUs, KM; [ |2— paccTOosSHUE OT CaMOM BBbICIIEH TOUKU
IPEJIoJIaraéMoro NpensaTCTBUS JO aHTEHHBI IPUEMHUKA, KM; [ |—yacTtoTa, I'T1u. YuureiBas ToT
(axT, YTO MaKCUMaJbHBIN panuyc nepBas 30Ha OpeHens UMeeT B TOUKE, paBHOYAAJICHHOH OT
06erX aHTEeHH, TOTYHM YIPOIIEHHYIO GOpMYTy uTs ero Beraucaenns: [1 = 17,32V [1 4F (m),
(6) - 55 - rme: [1— paxuyc nepBoit 30161 DpeHens, M; [J— pacCTOSHIE MEXKIY aHTCHHAMH, KM;
[l—yactota, ['Tu. Eciu B o61actu, paguyc kotopoii cocraisier 60% mnepBoii 30061 DpeHerns,
HET Mperpaj, TO IpU pacuyeTe paJuoJIuHIN MOKHO OTPAaHUYUTHCS YUETOM MOTEPh CUTHAJA B
cBOOOAHOM IpocTpaHcTBe. YTOOBI OCTHYB 3TOTO, BHICOTA MTO/IBECA AaHTEHH NPUEMHHUKA U
nepeAaTyrka JOHKHA ObITh TaKOH, 4TOOBI BJIOJIb PaMOIMHUN HE ObIJIO HU OJTHOM TOYKH,
paccTosiHEe OT KOTOPOi 10 MpensTcTBUs ObuIo Obl MeHblle, yeM 0,6 paanyca nepBoil 30HbI
Openens. CiieayeT OTMETUTBD, YTO 3€MJIS TAKXKE SIBJISETCS OAHUM U3 npenstcTBuit. s
YIPOILIEHHOTO BBIYUCIIEHUS pajinyca 00JacTH, cocTaBismomero 60% pannyca nepBoit 30HbI
@peHensi, YMHOKHMM BbIpakeHue npenpiyuieit popmyinsl Ha koadpdumment 0,6: [1(60) = 10,4V
[ 4F (m), (7) dpyrue nCTOUHHUKH YCTaHABIMBAIOT OoJiee KeCTKHE TPeOOBaHUs: Iperpaabl
JOJKHBI 0TCYTCTBOBaTh B 80% mnepBoii 30HbI @penens. s ynpoueHHOro BEIYUCICHUS
paamyca obsactu, coctasistoniero 80% pannyca nepBoit 30061 DpeHensi, Hy)KHO YMHOXHUTh
BbIpa)KEHUE IS YIIPOILIEHHOTO BHIUMCIIEHUS] MAKCUMAJIBHOTO pajinyca nepBoii 30HbI OpeHens
Ha kospdumment 0,8: [1(80) = 13,86V [1 4F (M), (8) ClreayeT MOHUMATh, 9TO PaINyC MePBOi
30HbI DpeHens He SBISIETCS BBICOTOM YCTaHOBKHM aHTEHH, HO UCIIOJIB3YETCS JUIS €€
BbIurciaeHus. Ornpenensis BBICOTY YCTAaHOBKH aHTEHH, CIEAYET YUUTHIBATh TaKkKe KPUBU3HY
3eMHO moBepxHOCTU. Ee MOkHO paccuuTats, ucnonb3ys Gopmyiny: 1A = [1 2 68 (m),
(9) rae: (10101 TTAL] xpUBU3HA 3eMHOM MTOBEPXHOCTH, M; [ ][] paccTOsSTHUE MKy aHTEHHAMH,
kM. Torjja MUHUMaIbHas BEICOTA YCTAHOBKH aHTEHH HaJ MPEMATCTBUSIMHU, C YY€TOM TOTO, YTO
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60% nepBoii 30Hb1 Dpenens cBOOOIHO OT Mperpai, OyAeT BRIYUCIATHCS 1o hopmyne: [1111][]
= 10,4V [ 4F + 11 2 68 (m), (10) rme: (1] ][] BBICOTA YCTAHOBKH QHTEHHBI, M; [ []
paccTosiHue MeXy aHTeHHamu, kM; [|[] yactora, I'T. Eciu HeoOxonuMo paccuntars BBICOTY
YCTaHOBKH aHTEHHBI IIPU OTCYTCTBUU NpensaTcTBUN B 80% nepBoil 3006l OpeHens, To

ko Puuuent 10,4 B popmysne (10) Hano 3amenuts Ha 13,86

KoHTposibHbIe BONPOCHI/3a1aHUA:

YMeTh:  HaBbIKAMU  HACTPOMKHU 1.Omnpenenute noTepu B CBOOOJIHOM MPOCTPAHCTBE HA
CETEBBIX uHTepdelicoB JIMHUU CBSI3U MEXIY TOUKOM JIOCTYIA U KIIMEHTCKUM
OeCpPOBOTHBIX KOMIIBIOTEPHBIX ycTporictBoM cranaapta 802.11n, paboTtaromumu Ha 7
cereil, METOJaMHM  IIOBBILICHUS kaHaiie (ueHTpaibHas yactota 2442 MI'n). Paccrosnue
3alIUIIEHHOCTH nepeaBaeMoit Mexay ycrpoiictBamu — 100 m

yepe3 HUX HH(opMaIumy; 2.0npenenuTe NOTepu B CBOOOHOM MPOCTPAHCTBE HA

JIMHUM CBSI3U MEXTY TOUKOM JocTyna ctangaprta 802.11n
¥ TOuKO# noctyna crangapra 802.11ac, paboraromumu
Ha 64 kaHaie (eHTpaibHas yactoTa 5320 MI ).
Paccrosinue mexny ycrpoiictBamu — 200 m.
3.Boruncnute paguyc nepBoii 30Hb1 OpeHerns.
Paccrosinue mexny antennamu 15 kM. Paccrosinue ot
AHTCHHBI MEPEIATUNKA IO CAMOM BBICIIEH TOYKH
npeanogaraemMoro npensarcreus — 7 km. [lepenaua
Benercs B nuanasone 2,4 [T Ha 6 kaHane (LeHTpanbHast
gactorta 2437 MI'11

Onucanue MKAJbI OLlCHUBaHUA:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OueHka "yIoBIeTBOPUTEIHHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHuE BBIITOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BHIMOIHEHO
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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

MaTtepuaibl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM
1.0neHuTe BO3MOXKHOCTD PabOThI KaHaa CBSA3U AJIMHON 2 KM MEXAy TOukoi noctyrna DAP-
3310 u GecipoBOAHBIM KIMEHTOM ¢ agantepoM DWA-182 Ha MakcuManbHON CKOPOCTH,
nojaepKuBaeMoi 6ecripoBoiHO# ceThio (300 M6uT/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 na ckopoctu 300 Mout/c: 15 dBm; * MomHocTh nepenaTanka

DWA-182 na ckopoctu 1 Mout/c: 19 dBm; « UyBctButensnoctb 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 M6ut/c: -61 dBm; * UyBCcTBUTENBHOCTH

DWA-182 na ckopoctu 1 M6ut/c: -87 dBm; ¢ Koaduuument 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 — IlpoaykTs! u pemenuss — becnipoBoHOE
obopynoBanue. Jlamee Heooxoaumo nepertu Ha ctpanuiyy DAP-3310 u DWA-182 B
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paznen Xapaktepuctuku. lllar 1. OnieHUM JTUHAO CBSI3U B HAIIPABICHUHU OT TOYKU
noctyna K knueHTy. Halinem nmorepu B cBoOogHOM nipocTpaHcTBe. [loacTaBuM 3HaUYCHHS B
bopmymy (2): 200111(2437) + 200111(2) + 32,4 = 106,2 a1b Paccunraem 3amac Ha
3amupanue s ckopoctu 300 Mowut/c. IloncraBum 3naueHus B popmyiy (4): L1011 =20 —
0+10-106,2+0—-0—(—61)=-15,2 nb Ilar 2. OueHuM JIUHHUIO CBSI3U B 0OpaTHOM
HaIpaBJIEHUU — OT KIMEHTa K TOUKe jocTyna. Paccuntaem 3amac Ha 3aMupaHue.
[MoacraBum 3HaueHus B popmyay (4): I1=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 AJISi paOOTHI B peXKUME
IBSS
apisercs gonoaHuTenbHbM K DCF MeToioM 1octyna, KOTOpbIil MPUMEHSETCS TOJIBKO B
UHPPACTPYKTYPHOM PEXUME
JOJKHA OBITH peaan30BaHa BO BCEX OECIPOBOIHBIX CTAHIMAX sl paboThl B peskumax IBSS u
UHPPACTPYKTYPHOM
BepHnblii oTBeT: sBigercs gononHutenabHbIM K DCF MeToiom noctyna, KoTopbii
IIPUMEHSETCS TOJIBKO B MHPPACTPYKTYPHOM PEKUME
3.Cranaapr IEEE 802.11 ynpaBJjsieT 10cTynoM K 0eclipoBO/IHO¥ 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(pOpMaIy B aBTOMAaTU3UPOBAHHBIX CUCTEMAX

Bonpocel, 3aganus
1.CereBble TEXHOJIOTUH CEKTOpPa OECIIPOBOIHBIX JIOKAIBHBIX HHTEP(EIcCOB
2. Texnonoruu uHppakpacHoi csazu. CereBas TexHonorus Bluetooth
3.Texnonoruu ceHcopHbix cereit ZigBee. Texnonorus Wireless USB. 6.2 becipoBoHbie
JokanbHble ceTu U TexHonoruu. Texnonoruu WiFi u ctanmaptst 802.11.
4.Knaccudukanus arak Ha CETeBYI0 MHPOPMAIIMOHHYIO HHPPACTPYKTypy OecripoBOAHON
KOMIIBIOTEPHOU CETH.

Matepuaibl 1J151 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 KOHTPOJISA 10CTyNa, 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)
14



Bepusriit otBet: ¢pynkuus Captive portal crimcku kontpons nocryna (ACL) yHkIms
¢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.JloxanbHbIe OecripoBOAHBIC KOMITbIOTepHBIC ceTu ctanaapToB 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.ba3oBblii Ha0op ycayr (BSS) .
OTBeThI:
BeiGepure oauH OTBET:
COCTOUT M3 HECKOJIbKUX CTAHIIMH, peanu3yromux ooumii mpotokoia MAC u cocTsizarommxcs 3a
JIOCTYII K pa3JiesiseMoi cpefie nepeaadu
CHUCTEMA, KOTOPast UCIIOIb3YETCs JUIsl UHTETPALUY IIPOBOIHOM JIOKAJIIBHOM CETH B
pacuIMpeHHbIi Habop yciIyr
COCTOUT TOJIBKO M3 TOUEK JIOCTYTA, peanu3yronux oomuit mpotokos MAC u cocTs3armuxcs
3a IOCTYI K pa3JesieMOn cpelie epesadn
UM OECITPOBOJIHOM CETH
BepHblil 0TBET: COCTOUT M3 HECKOJIBKHMX CTAHIMM, pean3yromux ooumii mpotokon MAC
U COCTS3AIOIIMXCS 3a JOCTYII K pa3/iesiieMol cpesie nepeaayu
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 AJIbTEPHATUBOM 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 6vlnoaneHus 3nanus: PaboTa BeInojHeHa B paMkax "0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu Marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAsl 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WK BBITOJTHEHA
MPEUMYIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy
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