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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. ITK-1 ['oTOB K BHEAPEHHUIO CUCTEM 3aIIUTHI HHPOPMAIIMH aBTOMATU3UPOBAHHBIX CHCTEM
[1K-2.1 YcranaBiMBaeT U HaCTpauBaeT CPEACTBA 3aLIUTHI HH(POPMAIIUU B
aBTOMAaTU3UPOBAHHBIX CUCTEMAX

2. I1K-2 CniocobeH aTMUHUCTPUPOBATH CPEACTBA 3AIIUTHI HHPOPMALUU B KOMITBIOTEPHBIX
cUCTeMax U CeTsX
[1K-3.2 AAMHHUCTpUPYET MPOrPaMMHO-AIIAPATHBIE CPENICTBA 3AIUTHl HHPOPMAIUH B
KOMITBIOTEPHBIX CETSIX

3. PIIK-1 I'oToB oGecrieunBath 3amuTy HHPOPMALIMU B aBTOMATU3UPOBAHHBIX CUCTEMaX B
IIPOLIECCE UX DKCIUTyaTalluu
NJI-1 AAMUHUCTPUPYET CUCTEMBI 3alIUTHI HH(OPMAIIMY aBTOMATH3UPOBAHHBIX CHCTEM

K BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzanmu: [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




$O61mas yacte/J{j1st IPOMEKYTOUHOM arTecTanund



COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 [MIK-2.1nk.1  YcranaBnuBaer | 3HaTh: JlaboparopHuas pabota Ne 2; JlaboparopHnas pabota Ne 3. (KontponbsHas

U HacTpamBaeT Cpe/ICTBa
3am|Tel  “HQOpMAIMKA B

CYIIECTBYIOIME CTAaHAAPThI
JOKaJIbHBIX OECTIPOBOHBIX

pabora)
JlaboparopHast pabota Ne 6; JlabopatopHast padora Ne 7 (KontponbHas

aBTOMAaTH3UPOBaHHbIX KOMIIBIOTEPHBIX CeTeH paborta)
cucreMax Ymers:
HaBbIKAMU HAaCTPOUKHU
CEeTeBBbIX MHTEP(EICOB
OeCTIPOBOIHBIX
KOMIIBIOTEPHBIX CETEH,
METOJaMHU TOBBIIICHHS
3aIUIIEHHOCTH
nepeaBaeMoil yepe3 HUX
nH(popMalnu;

[1K-2 I1K-3.2n1k-2 3HATh: KontponbHas padota Ne 1; Jlaboparopnas padota Ne 1; (KonTponbsHas
AIMUHUCTpUPYET MIPUHLIMIIBI TOCTPOEHUS pabota)
IpOrpaMMHO-aInapaTHbIe 0ecIpOBOIHBIX
cpencTBa 3alIUTHI | KOMITBIOTEPHBIX CETEH ¢
uHpOpMaLuu B | Pa3NM4HON peanu3zaruen

KOMITBIOTCPHBIX CETAX

(u3nyeckoro KaHania, a
TaK)K€ METOBI U CPEICTBA
o0ecrnieueHus

MH(pOPMAIIMOHHOM
0E30ITacHOCTH;
PIIK-1 NJ-1pnk-1 AiMUHHCTpUPYET | 3HATh: KonrtponbHast padora Ne 1; Jlaboparopnas pabota Ne 1; (KonTponsHas
CHUCTEMBI 3amuTHl | puznyeckre OCHOBBI paboThl | paboTa)




uHpopMaun
aBTOMAaTU3UPOBAHHBIX
CHCTEM

TEJICKOMMYHUKAIIMOHHBIX
CHCTEM M BO3MOKHBIC
yrpo3sl UHHOPMAITMOHHON
0€e30I1aCHOCTH;

YMeTs:

MPAKTUYECKH TPUMEHSI T
TEOPETUIECKHE 3HAHMUS IIPU
peIICHUH 33124 3aIlIUThI
nHpopManuy B
0ECIIPOBOJIHBIX CUCTEMAX;

KonTpomnbnas padota Ne 4; Jlaboparopras padota Ne 5; (KonTposnbHas
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: IPHMHIMIB  IOCTPOCHHS | 1.YT10 Takoe OecipoBOHAs JOKAJIbHAS CeTh




OECITPOBOIHBIX ~ KOMITBIOTEPHBIX
CeTell C pa3IMYHOM pealn3anuen
Gu3nvecKoro KaHayia, a TakKe
METOJIBI U CPEICTBA OOECIeUeHUs
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

(WLAN)?
2.ITos10ca mponmyckaHusi — 3TO .

3HaTh: ¢busnueckue OCHOBBI
paboThl  TEIIEKOMMYHHUKAIIHOHHBIX
CUCTEM ¥ BO3MOXXHBIE YyIPO3bI
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

1.Ykaxxute MeT01bI KOHTPOJIA 10CTYIA, BLIXOASIINE
3a pamku cranaapra IEEE 802.11.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu eblnoanenus 3Hanus: OLeHKa "Xopouio" BICTaBISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Ouyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJHEHO

Ouyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

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

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpusaTus: [IpakTuueckoe 3aHsTHE

Kparkoe conep:kanue 3a1aHus:

st TOro 4TOOBI OMPEIETUTH COCTOSIHUE OECITPOBOIHOM CpEIbl IEpeiauu, CTAaHIUs UCTIOJIb3YET
(YHKLMIO KOHTPOJIISI HECYLIEH B TEUCHHE YKA3aHHOTO Medickaoposozo unmepesana (Inter Frame
Space, IFS). MexkaapoBslif THTEpBaJ OMPEIEIsIeT BPEMEHHOM HHTEPBAIl MKy Iepeaavei
kanapos. B crannapte IEEE 802.11-2016 onpeneneno 10 mexxkaapoBbIX MHTEPBAJIOB, KOTOPBIE
CIIy’Kat Juist obecrieyeHusl PUOPUTETHOTO JocTyna K cpeze nepenayn. IFS HezaBucumbl ot
CKOPOCTH TIepeIayuu M OMPEEISIFOTCS OTACIBHO IS KaX10# crienudukaniu Gu3naeckoro
YPOBHsI. DTH UHTEPBAIBI CleaAyIomue (yKa3aHbl B MOPSIAKE YBEIHUYCHUS JIIUTEITLHOCTH):
YMEHbLLEHHbIN MeXKagpoBsbiii MHTepsan (Reduced IFS, RIFS);

KOPOTKUIA MeXKKaaposbli MHTepBan (Short IFS, SIFS);

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

MeKKapoBblit nHTepBan GpyHKummn DCF ( DCF IFS, DIFS);

apbuTpaxkHbI MexKaapoBbii MHTepsan (Arbitration IFS, AIFS);

paclWMpeHHbIN MeKKaaposblit nHTepsan (Extended IFS, EIFS);

KOPOTKUIA MeXKKaapoBbli MHTepBan dopmupoBaHua nyda (Short Beamforming IFS, SBIFS);
MEXKaapoBblii MHTepBaa NPOTOKOoa yToYyHeHUs Nyda (Beam Refinement Protocol IFS, BRPIFS);



cpeaHuit MeXKKaapoBbli MHTepBan popmunposaHus nyda (Medium Beamforming IFS, MBIFS);
OJINHHBIM MeXXKagpoBbli MHTepBan ¢opmupoBaHus ayda (Long Beamforming IFS, LBIFS).

MesxkaapoBselii uHTepBasl SIFS camblil KOPOTKUM M3 BCEX MEKKAAPOBBIX HHTEpBAIOB. OH
UCTIONIB3YeTCs, KOTJa OECTpOBOAHAsI CTAHLIUS 3aXBaTHIIA CPEy U el TpeOyeTcsi COXpaHUTh
JIOCTYT K cpefie Ha BpeMsi, He0OX0AUMOe IS epeadu MOCIe10BaTeIbHOCTH KapOB.
Hcnonp30Banue HEOOIBIIOTO0 BPEMEHHOTO HHTEPBaIa MEXKAY Iepeiayeld KaapoB M03BOJISIET
MIPEAOTBPATUTD MTONBITKY 3aXBaTa CPEAbl APYTUMHU CTAHLUUSMH.

B HekoTOpBIX citydasx, A1 YMEHbIIECHUS HAKJIaIHbIX pacxooB, BMecTo SIFS moxer
HCIIOJIb30BaThCs MexXKaaApoBbiid nHTEpBai RIFS.

Wutepsain PIFS ucnonssyercst Toueunsim koopauaaropoM (Point Coordinator) ¢pynkuuu PCF
u TuopuHEIM KoopauHaTopoM (Hybrid Coordinator) ¢dyakuun HCF mist monydenus
IPUOPUTETHOTO I0CTYIA K CPEJE.

MexxkanpoBsiii uHTepBail DIFS ncrnonbs3yeTcss 6ecipoBOIHBIME CTAHITUSAMH, PAOOTAIOIIUMHU
nozx ynpasienueM DCF, 1 nepeaaun KaapoB AJaHHBIX U YIIPABISIIOIIMX KaJpOB.

Wntepsan AIFS ucnonb3yercs 6ecipoBOIHBIME CTaHIIUSAMU, TOJAEpKUBArOIIMMU QOS, 1115
MOJIy4eHHS JOCTyNa K cpefie ¢ nomoinbio Mmeroga EDCA.

Wnrepan EIFS ucnonssyercs ¢pynkiueit DCF Bmecto DIFS B ToM ciiydae, koraa cTaHIus
ornpezenuia, YTo NOCIEAHUN MOJIyYEHHBIN KaJip cofepall OINOKY UM €ro KOHTPOJIbHAS
cymma Obi1a HekoppekTHa. [locne ycnenrHoro nonyudenus kaapa, Gynkuus DCF caoBa Oyzaer
ucnosap3oBath uHTEpBan DIFS.

Nurtepran SBIFS nomkeH MCNoOab30BaThCs AJIs OTJEICHUS HECKOJIBKUX Mepesiad OT OJTHOTO
nepeaTInKa B TCUCHUE PA3BEPTKU CEKTOpa MPUEMHHUKA (receive sector sweep) mid Koraa
KaXKIasl epejiaya MpoMCXOAUT ¢ APYroi KoH(UTrypalye nepenaroiieii aHTeHHBI U He
OKU/IaeTCsI, YTO OTBETHAsS Iepeaada Oy/eT BhlmonHeHa yepe3 uarepBai SIFS.

NurepBan BRPIFS noikeH ncnonb30BaThCs CTAaHIMAMU MEXAY NIepe1adaMy KaJpoB
nporokoia Beam Refinement Protocol (BRP).

Wutepan MBIFS nomken ucnonszoBateest 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).

NurepBan LBIFS noikeH ncnonb30BaThCs MEKy MepeaadyaMu, UCIOJIb3YIOIIMMU pa3HbIe
anTeHHsl DMG (Directional Multi-Gigabit), 1 korja oxuaaercs, 4To Moxy4areib
MEepEeKIToUnTCs Ha aHTeHHb DMG.

3unauenus IFS 3aBucsat ot cpensl nepenaun u puxkcupoBansl (3a uckiarodenneM AIFS) ns
Ka)XI0ro (DU3HYECKOro YPOBHS, HE3aBUCHMO OT OMTOBOM CKOPOCTH OECTIPOBOIHOM CTAHIUU.
Bce BpemMeHHBIE MHTEPBAJIBI HAUMHAIOT OTCUYMUTHIBATHCS OT MOMEHTA OKOHUYAHUS Tepeaadn
OUepeHOTO Kajapa. ITo He TpedyeT nepeaadn Kakux-I1ud0 crennaabHbIX CHHXPOHU3UPYIOIINUX
CHUTHAJIOB U HE OTPAaHUYMBAET pa3Mep KaJpa pa3sMepOM BPEMEHHOIO CJIOTA, TAK KAK CIOThI
MPUHUMAIOTCSI BO BHUMAHUE TOJIBKO MPU MPUHATUH PELICHUs] O Havalle epeaadn Kaapa.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: CYIICCTBYIOIIUC CTAHAAPTHI
JJOKAJIBHBIX 6eCHpOBOJIHI)IX
KOMITBIOTCPHBIX ceren

1.J1s1s1 yero HaJl0 pacCYUTHIBATH IHEPreTHYECKU I
NOTeHIHAJI IMHUM CBA3U?

2.Yro takoe Ynpasnenue kaapoM (Frame Control):
3.Uto Takoe YmpasieHue ouepeaHocThio (Sequence
Control)

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "OTINYHO" BBICTABISACTCS €CIIN 3aJaHuc
BBIIOJIHEHO B ITOJTHOM 00BbEME MJIHM BEITIOJHEHO NpEUMYIICCTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka "ya0BIeTBOPUTENIHLHO" BHICTABIACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

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

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 MeponpusaTus: [IpakTuyeckoe 3ansaTue

KpaTkoe conep:kanue 3a1aHusi:

Cranpapr [EEE 802.11 nonnepkuBaeT Tpu pa3HbIX TUIIA KaPOB: ® KaJpbl JaHHBIX WIN
uH(popManmoHHble Kaapsl (data frames) - HCTIONB3YIOTCS TSI IEPEAAYU TAHHBIX; *
KOHTpOJIbHBIE Kaphl (control frames) - ciykaT A KOHTPOJISL 1OCTyHa K CPEE; ¢ KaJpbl
yrpasieHus (management frames) - ucrmosb3yroTes st OOMeHa yrpasisitonieil nHpopmaluei
IIPY BBIMTOJIHEHUH TaKUX orepannii moxypoBHs MAC, kak accolanus U pa3pbiB acCOIMAIINT
CTaHIIMH C TOYKOHM JOCTYIA, ayTeHTH(PHUKAIUSA U OTMEHA ayTeHTH(PUKAIIUU, CHHXPOHHU3AIUS 1
np. Kaxapriit kanp MAC cocTOUT U3 CIeNyIONMX OCHOBHBIX KOMITOHEHTOB: 3aroJioBKa Kajpa,
TeNa KaJipa nepeMeHHON JITMHBI U KOHTPOJIBHON cyMMBI Kazipa. [lepBeie Tpu moss
(«YmpaBnenue kanpomy, «lmutensHoCTh/UACHTUGUKATOPY, «Anpec 1») U TocnenHee mnoie
(«KoHTponbHas cymma Kajipay) IpUCYTCTBYIOT BO Beex kajapax MAC. OcranbHble MO
(«Ampec 2», «Anpec 3», «YTpaBieHue 04epeIHOCThION, «Anpec 4y, «YnpaBinenue QoSy,
«Teno kaznpa») MPUCYTCTBYIOT TOJBKO B onpeaeneHHbIX kaapax MAC. Puc. 4.1 ®opmat kaznpa
MAC IEEE 802.11-2012 Kax/plif U3 TUIIOB KaJpoB pa30UBaeTCs HAa HECKOJIBKO MOJITUIIOB B
3aBHCUMOCTH OT BBIIIOJIHIEMOM onepanuu

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTb: MpakTUYECKH NPUMEHSTH
TEOPETHUYECKHE 3HAHUS npu
pelIeHnn 3a1a4 3allUThI
uHpopmanuu B OECTIPOBOIHBIX
CHUCTEMAX;

1. Pactudpyiite bonbuie pparmentoB (More Fragments
2. Maiite onpenenenue [Tosrop (Retry)

3.Jlaiite onpenenenue YnpasieHue MOIHOCThIO (Power
management)

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonenus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME WIIH BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyI0OBICTBOPUTEIIBHO" BRICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

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

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpouenypa npoBegeHnss KOHTPOJIBLHOIO MeponpuaTHA: [IpakTnueckoe 3ansTue

Kpatkoe cogepxanue 3agaHus:

pPOEKTUpPOBaHHE OECITPOBOIHBIX CETEl MPaKTUUECKH HEBO3MOXKHO 0€3 OLIEHKH IPUTOJHOCTH
JIMHUY CBSI3H, T.K. 3T OI[EHKA UMEET OOJIBbIIIOE 3HAYCHHUE /TS BHISIBJICHUSI BO3MOXKHBIX TPOOIIEM
B X0/l¢ yCTaHOBKU. Hanmuuue Xopoiero sHepreTH4eckoro noTeHuuana spisiercs: 0a30BbIM
YCIIOBHEM JIJISl HOPMAIBHOTO (DYHKITMOHUPOBAHUSI JIMHUAHN CBSI3U. DHEPTEeTHUECKUI MOTSHIIHAIT
(Link budget) 6ecripoBo1HOM TUHUH CBSI3U YYUTHIBAET BCE YCUIICHHS U MOTEPU YPOBHS
CUTHAJIa TIPY €T0 PAcIPOCTPAHEHHUH OT IepeIaTunKa K IPHEMHUKY depe3 OeCIIpOBOTHYIO CPEy
nepeaayn, kabenu, pa3beMbl U Pa3IMUHbIe IPENATCTBUS (CTEHBI, IOTOJIKH, 1E€PEBbs U T.1.).
[TonHOE ypaBHEHHE SHEPTETUYECKOTO MTOTEHIIMAIA JIMHUHU CBSI3U MOYKHO 3aIHCaTh CIEIYIOIIIM
obpazom: (10— 000+ 000 -000+ 00000 -00000=000+ 00000, (1) roe:
[J[1[]— MomHoCTb nepenaryuka, 1bm (dBm); [1[][]— norepu curuana B aHTEHHOM Kabesne 1
pa3zpemax mnepenaromiero tpakra, ab (dB); (11— koadduiineHT ycuneHus nepeaaromei
anTeHHsl, 1b (dBi1); [1[][]— norepu nepeaauu B cB000AHOM npocTpaHcTBe, b (dB); (111 11[1[]—
K03 uLMeHT ycuneHus npueMHoi autennsl, 1b (dBi); [0 [J— notepu curHana B
aHTEHHOM Kalele U pa3beMax npueMHoro tpakra, 1b (dB); [1[][]—3amac Ha 3amMupaHue
curHana (SOM, System Operating Margin), a1b (dB); [1[1[][][]— 4yBCTBUTEIBHOCTb
IpUEMHHUKA MPU JaHHOM ckopocTu nepenaun, Abm (dBm). [Totepu B cB0OOgHOM IpOCTpaHCTBE
JUISL IMHUY CBSI3M C U30TPOITHBIMU aHTEHHAMH MOYKHO PAacCUUTATh € TIOMOIIBIO CIEAYIOIIEH
dopmymer: (10010 = 2000000 + 20000000 + [(ab), (2) roe: 17— oCHOBHBIE TIOTEPH TIEpEIavH B
CBOOOJTHOM MPOCTPAHCTBE; [ |— IeHTpabHAas YacTOTa KaHajla, Ha KOTOPOM paboTaeT cucTeMa
CBsI3U; []— paccTOsTHUE MEXTy ABYMSI aHTEHHAMH; [ ]— KOHCTAaHTa, KOTOPast 3aBUCUT OT €JIHHMI
M3MEPEHUs YaCTOTHI M paccTostHuA. KoHCTaHTa B BRIPOKEHUH MOYKET MEHSTHCS B 3aBUCUMOCTH
OT TOTO, B KAKUX €IMHUIIAX BBIPAYKEHBI YACTOTA U PACCTOSHUE: * JJIS1 YACTOTHI, BBIPAXKECHHOI B
I'T', m paccTosiHUSL, U3MEPSIEMOTO B KHJIOMETPAX, KOHCTAHTa paBHa 92,45; ¢ 111 4acTOTHI,
BbIpakeHHOU B MI'11, 1 paccTOsiHUSL, U3MEPSIEMOro B KUJIOMETpaxX, KOHCTaHTa paBHa 32,4; ¢ s
4acTOTHI, BeIpakeHHOM B MI'11, M paccTosiHusA, N3MEPSAEMOro B METPax, KOHCTAHTA paBHA -
27,55. JIns npyrux TUIIOB aHTEHH CIIEAYeT YUUThIBaTh Ko3(duument ycunenus. B pezynprare
BbIpaXXEHHE ISl TIOTEPh B CBOOOJHOM MTPOCTPAHCTBE MPUMET CleyroImuid Bua: 11111 =
20000+ 20000 — 000 = 00000 + H(ab), (3) rae: [0 [J— ocHOBHBIE MOTEPHU TIEpeIadH
B CBOOOJHOM IIPOCTPAHCTBE; [ |— IIeHTpajbHas 4acToTa KaHaja, Ha KOTOpOM paboTaer cucrema
cBsi3U; []— paccTosiHie MEXTy ABYMs aHTeHHamu; [ ][] [J— koappUIHEeHT ycuaeHus
nepearonieit anteHHsl; - 54 - [1[J[1[][J— koapduueHT ycuieHus NpueMHOl aHTEeHHBI; [ |—
KOHCTaHTa, KOTOPasi 3aBUCHUT OT €AMHUIl U3MEPEHHS YacTOThI U paccTosiHUA. HanexHOCTh
paboThI GECTIPOBOIHO JIMHUM CBSI3U B TIEPBYIO OUEPElh ONPEACIISAETCS YHEPTeTHICCKAM
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3aracoM Ha OBICTpbIC U MeJUIeHHBIe 3amupanus. [loaTromy npu ee pacuere 00s13aTEIBHO
JIOJDKEH OBITh IPEyCMOTPEH Pe3epB Ha KOMIIEHCAIUIO 3TUX 3aMUpaHuil [] 3amac Ha
3amupanue curtana (SOM). SOM omnpenensieTcst Kak pa3HHULIA MEXKIY YPOBHEM (PaKTHUECKH
IPUHUMAEMOr0 CUTHAJIA U YyBCTBUTEIBHOCTBIO IPUEMHHUKA, KOTOpast 3aBUCUT OT BHIOPAaHHOTO
Tua Monyistunu. L0 = 000 - OO0+ 000 - 000 + 00dot - oogooo =
OO, (4) toe: [0 )— 3amac Ha 3amupanue curaana (SOM, System Operating Margin), 1b
(dB); [1[1[]— momHOCTh nepeaarunka, 1bm (dBm); [1[1[]— noTepu curHaia B aHTCHHOM
kabene u pazbemax nepenaromiero tpakra, 1b (dB); [ 1— koaddurmenT ycunenus
nepenaromieit anrenusl, 1b (dBi); [11][— moTepu nepenayu B CBOOOJHOM MPOCTPAHCTBE, b
(dB); L[ ko3 duuueHT ycuaeHus npueMHoi anteHnsl, 1b (dBi); (11111 ]— motepu
CHTHaJIa B aHTEHHOM KabeJie U pazbemMax ImpueMHoro tpakra, ab (dB); -
YyBCTBUTEILHOCTh IPHEMHHUKA HA JAHHOM CKOpocTHu nepenayuu, 1bMm (dBm). Uem Brime SOM,
TEM HaJie)kHee OecripoBOAHAs IMHUS CBsi3U. CUnTaeTcsi, MUHUMaJIbHAas BEJIMYMHA 3araca Ha
3aMUpaHue 10JKHA ObITh He MeHblIe 10 1b 1 3Toro 10cTaTOYHO 17151 UHKEHEPHOT'O pacueTa,
HO Ha MpaKTHKe yacTo ucnoib3ytoT 3Hauenue 20 [1 30 nb. Jlis o dexTuBHOI cBSI3U €
[IOMOILBIO CAHTUMETPOBBIX BOJIH HaJI0 00ECIeUUTh OECIIPENSITCTBEHHYIO JIMHUIO IPAMON
BUJUMOCTHU MEX]y NEPEAATYNKOM U MpUEeMHUKOM. OJHAKO 3TO HE BCEria BO3MOXKHO,
0COOEHHO IIPU NOCTPOEHNUHU OECIIPOBOIHBIX CeTel BHE nmomenieHui. s onpeaeneHus Toro,
CKOJIBKO ITPOCTPAHCTBA JOJKHO OBITH CBOOOJIHO OT IIPErpajl Ha JIMHUU CBSI3U MEXIY
nepeAaTyYuKoM M IPUEMHUKOM UCIOJIb3YETCs TaKoe MOoHATHE, Kak 30Ha Openens (Fresnel
zone). bimxaiiias K TMHUM, COEIMHSAIONIEH NepeaaTyuK ¢ IPUEMHUKOM, 30HAa Ha3bIBAETCS
nepBoii 300 @penens. Bee ecrecTBeHHbIE (3€MIIsI, XOJIMBI, IEPEBbS) U UCKYCCTBEHHbBIE
(3maHusi, CTOJIOBI) MIPENSATCTBUS, MMOMAJAIONIME B HEE, OKa3bIBAIOT HAMOOJIEe HETaTUBHOE
BJIMSIHME HAa YPOBEHb CUTHAJIA B pe3yJIbTaTe OTPayKEHUs, IPEIOMIICHUS, pACCEUBAHUS UIIH
mudpakuuu. [Ipu 5TOM, YeM JUIMHHEe JTHHUS CBSI3U, TEM BaKHEE CTAHOBUTCS BBIYHCIICHUE
panuyca nepBoii 30Hbl Openens. s 11000i TOUKU paUOIMHIM PalnyC IEpBOM 30HbI
dpenens MOXKHO HaiiTy 110 hopmyrre: [ = 17,32V (11 x 112 [1 x (U1 + [12) (5) rae: [1— paguyc
nepBoii 30HbI @peHens, M; 11— paccTosHUE OT aHTEHHBI ITepelaTunuKa 10 CaMOM BhICIIEH
TOYKH TPEAIOJIaraeMOro MPETATCTBHU, KM; [ |2— pacCTOSIHUE OT CaMOM BBICIIIEH TOUKH
IIPEII0JIaraéMOro NPENATCTBUS JO aHTEHHBI IPUEMHUKA, KM; [ |—yacTtora, I'Tn. YuureiBas ToT
(akT, 4TO MaKCUMaJIbHBII paauyc neppas 30Ha OpeHenst UMeeT B TOUKE, paBHOYIaJIeHHON OT
00enx aHTEHH, MOJIyYUM YIPOLIEHHYIO (OPMYITY AJIS €T0 BBIUUCIIEHUS: [ | = 17,327 [ 4F (M),
(6) - 55 - re: [1— paauyc nepBoi 300 PpeHens, M; [1— paccTOSHUE MKy aHTEHHAMH, KM;
[J—uacrota, ['Tu. Ecnu B o6nactu, paaunyc kotopoit coctasisier 60% nepBoit 30ub1 Openens,
HET Mperpaj, To MpHU pacyeTe paJuoJIMHUN MOKHO OIPAaHUYUTHCS YUE€TOM MOTEPh CUTHAJIA B
cBOOOTHOM IpocTpaHcTBe. UTOOBI JOCTHYB 3TOT0, BHICOTA [10/IBECA AHTEHH MIPUEMHUKA U
nepegaTyrKa J10JKHa ObITh TaKOW, 4YTOOBI BAOJIb PaJAUOIMHUN HE ObUIO HU OHON TOYKH,
paccTosiHUE OT KOTOPOM 70 mpensaTcTBUsA ObUI0 Obl MeHbILE, yeM 0,6 paanyca nepBoii 30HbI
®penens. Cienyer OTMETUTD, UTO 3€MJIS TaKXKe SIBJISIETCS. OAHUM U3 MpensaTcTBUi. s
YIIPOLIEHHOTO BBIYMCIIEHUS paanyca o0nacTu, coctapistomero 60% pannyca nepBoi 30Hbl
DpeHens, yMHOKHM BRIPAKEHHE MPEBIAYIIeH (opMyiTsl Ha Kodddumment 0,6: [1(60) = 10,4V
[ 4F (m), (7) Apyrue UCTOYHUKHU YCTaHABIMBAIOT O0JIee )KeCTKUE TpeOOBaHUS: IPErpaibl
JOJKHBI 0TCyTCTBOBaTh B 80% mepBoii 30HbI dpenens. [ ynpouieHHOro BHIYUCICHUS
panuyca obnactu, coctasisttoniero 80% paauyca nepBoit 30H6I OpeHestst, Hy*KHO YMHOKHUTb
BbIpaXXEHHE JUIsl YIPOIIEHHOTO BBIUMCIICHHUSI MAKCUMAJILHOTO pajinyca 1nepBoii 30HbI OpeHens
Ha ko3 dunuent 0,8: [1(80) = 13,86V [1 4F (M), (8) Crnenyer moHMMAaTh, YTO paauyc MepBOi
30HBI DpeHens He SBIIIETCS BBICOTOM YCTAaHOBKH aHTEHH, HO HCIIOIb3YeTCs IS ee
BbIunciaeHus. Onpenenss BBICOTY YCTAaHOBKH aHTEHH, CIEAYET YUUTHIBATh TAKKE KPUBU3HY
3eMHOI noBepxHOCTH. Ee MoxHO paccunTaTh, ucnonb3ysa Gopmymny: LA =[] 2 68 (M),
(9) rae: [ AL xpuBU3HA 3eMHOM MMOBEPXHOCTH, M; [ [} paccTosTHUE MEXy aHTEHHAMH,
kM. Toraa MUHHMAasbHAas BBICOTa YCTAHOBKH aHTEHH HaJl IPENSITCTBUSIMHU, C YIETOM TOTO, UTO
60% nepBoii 30Hb1 PpeHens cBOOOIHO OT Mperpai, OyAeT BRIYUCIATHCS 1o hopmyne: [111[][]
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= 10,4\/ [J4F + 11268 (M), (10) rme: [ J[J[] BpICOTa YCTAaHOBKH aHTEHHBI, M; [ |[]
paccTosiHue MeXy aHTeHHamu, kM; [ /(] yactora, I'T. Eciau HeoOxonumMo paccuntaTh BBICOTY
YCTaHOBKM aHTEHHBI IIPH OTCYTCTBUU IpenarcTBuil B 80% nepBoii 3006l PpeHens, To
koaddurment 10,4 B popmyite (10) Hago 3amenuTs Ha 13,86

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTh: HaBbIKAMU  HACTpPOMKHU 1.0npenenute moTepu B CBOOOJHOM MPOCTPAHCTBE HA
CETEBBIX uHTepdeiicon JIUHUH CBSI3U MEX]1y TOUKOW JJOCTYIA U KIUEHTCKUM
OeCIIpOBOJHBIX  KOMIIBIOTEPHBIX ycrpoiictBom cranaapta 802.11n, paboratommmu Ha 7
cereil, MeTOJaMH  IOBBIICHUS kaHaue (1eHTpaibHas yactota 2442 MI'ni). PacctossHue
3aILMILIEHHOCTH repeaaBaeMon Mexay ycrpoictBamu — 100 m

yepe3 HUX HHPOpMaIHH; 2.0npenenute NOTEPU B CBOOOJHOM IIPOCTPAHCTBE HA

JIMHUM CBSI3U MEX]y TOUKOU foctymna ctanaapta 802.11n
1 TOYKOM noctymna crangapta 802.11ac, paborarommmu
Ha 64 xanane (neHTpanbHas yacrora 5320 MI'n).
Paccrosinue mexny ycrpoiictBamu — 200 M.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBHIMOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

3AYETHBIN BIIET Nel Ymeeporcoaro:
Kadenpa hezonacrocmu u ungpopmayuoruwix 3as. kagh. BUT
HNY MexHoI02Ul A.FO.Hesckuti
M>BHU Huctmmmuaa  «be3omacHOCTh OECTIPOBOIHBIX CETel mepenadn IIpomorxon HMK
uHPOPMAITUH » HUDOFB Ne
NH:KeHEePHO-IKOHOMHUYECKUIl HHCTHTYT

1. Cetn WiFi 802.11a, b, g. Oco6eHHOCTH, CTAaHAAPTHI, XapaKTEPUCTHKH.
2. Apxurektypa cetu 3G (UMTYS).
3. 3ayaua

IIpoueaypa nposenenust
[TucemenHas ¢popma 1o OwmeTy

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

1. Komnerenuusi/ Unaukarop: [1K-2.1nk-1 YcTanaBivBaeT U HaCTpanBaeT CPEICTBA 3AIUTHI
nH(pOpMaIK B aBTOMAaTU3UPOBAHHBIX CUCTEMAX

Bonpocel, 3aganus
1.CereBble TEXHOJIOTUH CEKTOpa OECIIPOBOIHBIX JIOKAIBHBIX HHTEP(EIcOB
2. Texnonoruu nuH¢paxkpacHoi ces3u. CereBas TexHonorus Bluetooth
3.Texnonoruu ceHcopubix cereit ZigBee. Texnonorus Wireless USB. 6.2 becipoBoHbie
JokanbHble ceTu U TexHonoruu. Texnonoruu WiFi u ctanmaptst 802.11.
4.Knaccudukanus arak Ha ceTeBy0 MHPOPMAIIMOHHYIO HHPPACTPYKTYpy OECTIpOBOIHOM
KOMIIBIOTEPHOM CETH.

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM

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

unentuduxarop SSID

uaeHtudukartop akkpeauranuu (AID)

uaeHTudukarop accoruanuu (AID
Bepnsiii otBeT: unentudukarop accounanuu (AID)

2. YKa:KuTe MeTO/Ibl KOHTPOJIA A0CTYNa, BbIXoAsue 3a pamku crangapra IEEE 802.11
OtBerTsI:

dbynaknus Captive portal

ayreHTH(uKanus Ha ocHoBe crannaprta IEEE 802.1X
cnucku KoHTpoust foctyna (ACL)

¢ynkms puisTpanmu mo MAC-agpecam (MAC Filtering)
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Bepusiit otet: ¢pynkuus Captive portal crimcku kontposst gocryna (ACL) dynkims
¢unprparuu no MAC-aapecam (MAC Filtering)

3.CyuiecTBYIOT cJieyIolIie BU/bI ONePalii CKAHUPOBAHUS
OTtBeTsI:

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

2. Komnerenuust/Mugukarop: [1K-3.2nk.2 AIMUHHCTpUPYET TPOrpaMMHO-aNIapaTHbIC CPEACTBA
3aMUThl UHOOPMAIIUY B KOMITBIOTEPHBIX CETAX

Bomnpocel, 3axanus
1.JIokanbHbIe OECTIPOBOIHBIE KOMITBIOTEPHBIE CETH
2.JloxanbHbIE OecipoBOAHBIC KOMITbIOTEpHBIE 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(UTYpUpPOBaHUE

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
CHUCTEMA, KOTOPast UCIIOIb3YETCs JUIsl UHTETPALUY IIPOBOIHOM JIOKAJIIBHOM CETH B
pacuIMpeHHbI Habop ycayr
COCTOUT TOJIBKO M3 TOUEK JIOCTYTA, peanu3yronux oomuit mpotokos MAC u cocTs3armuxcs
3a IOCTYI K pa3JesieMOn cpelie epesadn
UM OECITPOBOJIHOM CETH
BepHblil 0TBET: COCTOUT M3 HECKOJIBKHUX CTAaHIUH, peanu3yromux oouwmii mpotokon MAC
U COCTS3aI0IIMXCS 3a JOCTYI K pa3zesieMoil cpejie nepenauu
2.J1ns1 o6ecneyenusi QoS Ha kaHaIbHOM yYpoBHe Kaap 802.11 copep:xuT nose
OTBeThI:
BeiGepute ouH OTBET:
BCE yKa3aHHbIE BAPUAHTHI
ympasienne QoS (QoS Control)
ynpaBiieHHe BbICOKOM npomnyckHoi criocodHocThio (HT Control)
ylpaBiieHue ouepeHocThIo (Sequence Control)
Bepnpriii otet: ynpasinenue QoS (QoS Control
3.Mnentudukarop nadopa ycayr (SSID
OtBerTsI:

BCE€ YKa3aHHbIE BAPUAHTHI
SBIISIETCS CPEACTBOM obecrieueHus: 6e30MacHOCTH
CILY’KMT JUIsl UACHTUPUKAUU O€CIIPOBOAHON CETH
ABJIIETCS AJIbTEPHATUBOMN IapoJIs
BepHblii 0TBET: ciyKuT A5 uAeHTUGUKAIKY OECTIPOBOIHON ceTH
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3. Komnerenuust/Muaukarop: 1UJI-1pnk-1 AAMUHUCTPUPYET CUCTEMBI 3aLUTHI HH(OPMAIHH
aBTOMAaTU3UPOBAHHBIX CHCTEM

Bonpocsl, 3aganus
1.CereBas nnopmanmonHas HHPpacTpyKTypa OE€CIIpOBOTHON U KOMIIBIOTEPHOH CEeTH.
2.Crioco0bl coenuHeHni. ApXUTeKTypa 1 000py0BaHnEe OECIIPOBOIHBIX CETEH.
3.becripoBoIHbIE IEPCOHATIBHBIE CETH M TEXHOIOTUH
4. Knaccuduxanus 6ecripoBOTHBIX CETEH

MartepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.0OnernTe BO3MOKHOCTD Pa0OTHI KaHAIA CBS3U JIMHON 2 KM MEXAY TOUKOi poctyma DAP-

3310 1 GecripoBOIHBIM KJIHMEHTOM C ajantepoM DWA-182 Ha MakcuMaabHON CKOPOCTH,

nojiep>kuBaeMoit 6ectipoBogHOM ceTbio (300 MouT/c). YerpoiicTBa paborator Ha 6 kaHase

(ueHTpanpHas yactora 2437 MI').
Bepnplii otBeT: 3anuiiem texuuueckue xapakrepuctuku DAP-3310 u DWA-182: »
MomHoCcTh nepeaaTurka Ha Bcex ckopocTsax DAP-3310: 20 dBm; « MomHoCTh
nepenatunka DWA-182 Ha ckopoctr 300 Mout/c: 15 dBm; * MomHoCTb repeiaTanka
DWA-182 na ckopoctu 1 Mout/c: 19 dBm; « UyBctButensnocts DAP-3310 na ckopoctu
300 Mowut/c: -69 dBm; * UysctBurenabrocth DAP-3310 Ha ckopoctu 1 M6wut/c: -96 dBm;
* UysctBUuTenpbHOCT DWA-182 Ha ckopoctu 300 Mout/c: -61 dBm; * UyBCTBUTEIBHOCTh
DWA-182 na ckopoctu 1 Mout/c: -87 dBm; * KoadpumnueHt ycuneHus mraTHon
anteHHsl DAP-3310: 10 dBi. « Koo dunment ycunenus mratHoit anrenasl DWA-182: 0
dBi; « IloTeppb B aHTEHHO-(UAECPHOM TPAKTE, T.€. MEKAY OSCIIPOBOJHBIMHU YCTPOUCTBAMH U
ux anteHHamu, HeT (0 abm). [IpuMmedanue: XapakTepUCTUKHN YCTPOICTB MOXKHO
MOCMOTpPETh Ha caiire http://dlink.ru — [IpoxykTsl u pemenns — becrpoBogHOE
obopynoBanue. /lanee neoOxonumo nepeiitu Ha ctpanuiy DAP-3310 u DWA-182 B
paznen Xapakrepuctuku. lllar 1. OueHum JIMHUIO CBA3U B HANIPABJICHUU OT TOUYKHU
JocTyma K kiueHty. Haiiiem notepu B cBoO00HOM npocTpaHcTBe. [locTaBum 3HaUeHU B
bopmymy (2): 200111(2437) + 200111(2) + 32,4 = 106,2 a1b Paccunraem 3amac Ha
3amupanue Juist ckopoctu 300 Mout/c. I[loncraBum 3Haduenus B popmyiny (4): L1110 =20 —
0+10-106,2+0—0—(—61)=-15,2 nb Ilar 2. OueHuM JUHHUIO CBSI3U B 0OPaTHOM
HanpaBJIeHUU — OT KJIMEHTa K TOYKe JlocTymna. Paccunraem 3amac Ha 3aMupaHue.
[ToncraBuMm 3HaueHus B popmyay (4): 1 =15-0+0-106,2+10—-0—(-69) =
—12,2 n1b BriBoa: 3amac Ha 3aMUpaHue JUHUU CBSA3U B 00OMX HAIPaBJICHUSAX HAMHOIO
Mmenbine 10 1bm, 94TO TOBOPHUT O €€ HeIOCTATOYHOM SHEPTreTUYECKOM TTOTEHIIHAE.

2.®ynkuus ToyeqHoii koopaunanuun (PCF)
OTBeTHI:

JI0JKHA OBITh peain30BaHa BO BCEX OECIPOBOHBIX CTAHLUAX TOJIBKO JUIsl pabOThI B pEKUME

IBSS

apisercs gonoaHuTenbHbIM K DCF MeTooM 1octyna, KOTOpblil MpUMEHSIETCS TOJIBKO B

UHPPACTPYKTYPHOM PEKUME

JOJIKHA OBITh peain30BaHa BO BCeX OECIPOBOIHBIX CTAHLMAX JJIsi paboThl B pexumax IBSS u

UHPPACTPYKTYPHOM
BepHsliit otBeT: sBisieTcsa nonoaHutensHbiM K DCF mMeTotom gocryna, KOTOpbIit
MPUMEHSETCS TOJIBKO B MHPPACTPYKTYPHOM PEKUME

3.Cranaapr IEEE 802.11 ynpaBJjsieT 10cTynoM K 0eclipoBOIHO¥ ceTH yepe3 yCayry
OtBeThI:

WHTErpaLH

ayTeHTU(UKALUU

accouuanuu

pacpeneneHus
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Bepublit oTBeT: ayreHTH()UKAIINN
II. Onucanue wkanvt oueHuBanUs

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710

Onucanue xapakxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIOJIHEHA B paMKaX "TIPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEpHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJ]aHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoinenus 3nanus: Pabora He BBIOJIHEHA WIX BBITIOJTHEHA
PEUMYIIECTBEHHO HEMPABUIBHO

1I1. IIpaguna évicmasnenus umo2o80i OyeHKu no Kypcy
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