MUHOBPHAYKHU POCCHUHA
deiepanbHOE FOCY JAPCTBEHHOE OIOJKETHOE 00pa3oBaTeIbHOEC .
YUPEKICHHE BBICIIETO 00pa30OBaHKs

«HOro—3anaHplii TOCYIapCTBEHHbIN YHUBEPCUTETY
(FO3IY)

Kadenpa KocMUYECKOro MPUOOPOCTPOCHHUS ¥ CUCTEM CBS3H

ONPEAEJEHUE KOHOUI'YPALIMU U ITAPAMETPOB
BECITPOBOJHBIX CETEH

Meroanueckue ykazaHus
110 BBIIIOJIHEHUIO J1a0OpaTOPHBIX paboT
0 Kypcey «becrnpoBoaHble TEXHOIOTUY NIEpeaaur HHPOpMAIHN
JUIS CTYA€HTOB HarpasJjieHus noarotosku 11.03.02

Kypck 2021



VK 621.3.095

Cocrtasureib A.E.CeBproKkoB

PeuenszeHt
JIOKTOp TEXHUYECKUX HayK, npodeccop B.I" Anoponos

OnpesesieHne KOHQUIypaluyi ¥ NapaMeTpoB GeCIPOBOIHBIX Ce-
Teif: METOIMUECKHE YKAa3aHWs 10 BBITIOIHEHHMIO JTA00PATOPHBIX padoT
nmo Kypcy «becnpoBOJHBIE TEXHONOTHHM Mepenavd HHpOpMALMK /
IOro-3ar. roc. yH-T; coct. A.E.Cesprokos. Kypck, 2021. 44 c.

CojlepaT MeTOJMYeCcKHe yKa3aHHs 110 BBITIOTHEHHIO 1a0opaToOpHbIX padoT
1o Kypcy «becrnpoBo/IHble TEXHOIOTHH Tepeiadn MHHOPMAaLim».

MeToruecKre yKa3aHHs COOTBETCTBYIOT TpeGOBaHUsIM paboUeil nporpam-
MBI JMCLATUIMHBI «becnpoBoiHbIe TEXHOMOTHH Tepeaady HHGOpMaLMn».

[IpenHa3HaYeHbl AJIs CTYACHTOB HanpasjieHus noarotosku 11.03.02 3aou-
HOU (hopMBI 00yUEHHH.

TekcT meyaraeTcsi B aBTOPCKOM peaaKkiuu

[Toxnucano neyars/5.04 ®opmar 60x841/16.
VYea. ney. 1. 2,56. Yu.-uza. m1.2,32. Tupax 100 3k3. 3aka3 4472 . becruiatHo
FOro-3anaaHblil rocy1apCTBEHHBIN YHUBEPCUTET.
305040, r. Kypck, ya. 50 net Oxtsa6ps, 94



3

JlabopaTtopnas padora Nel
KondurypupoBanue u Hacrpoiika cetu Wi-Fi ¢ Tomosiorueir BSS
1  Ilens paboTsl

[TomydyeHne NMpakTHYECKUX HABBIKOB co3naHus cerert Wi-Fi ¢ To-
nosiorueit BSS, a taxxke uccnenoBaHue BIUSHUS Pa3IUYHbIX (PaKTOPOB
Ha MPONYCKHYIO CIIOCOOHOCTh OSCIPOBOAHOM JTOKATBLHOM CETH.

2 Kparkas undopmanus o Tonosoruu BSS

Tomonorus Basic Service Set — (BSS) 0ecipoBoHON JTOKaIbHOM
CETH SBIISICTCS] M3BECTHOM MO0 CUCTEMaM MOOWJIBLHOMN CBSI3U TOIIOJIOTHEH
«TOYKAa — MHOXECTBO TOYEK». [IpH MCTHOIB30BaHMHM TaKOW TOIOJIOTHHU
BCE T0JIb30BATEIBLCKUE CTAHIIUN HAXOATCS B 30HE JICUCTBUS TOUKH J10-
ctyma (Access Point — AP). Bce makeTsl, iepeiaBaeMble OT OJHOM a0o0-
HEHTCKOHM CTaHIIUU K JIPYTO#, OCTYNAIOT CHaYajaa Ha TOYKY JOCTyIa, a
3aTeM Ha CTaHIUIO-TIONyqaTelIs.

.)

vl))

Infrastructure BSS @
Network
°)

@@] D

Pucynok 1 - Tomonorust BSS

Touka nocryma obOecrieurBaeT MOAKIIOYCHUE a0OHCHTCKHUX CTaH-
it cetrt Wi-Fi k mpoBoaHOM ceTn (HampuMmep, k cetu Ethernet).

YacTo mpoM3BOAMTENIN 000PYI0BaHUS HA3bIBAIOT TAK)KE 3TY TOIO-
noruto Uudpacrpykrypoii (Infrastructure).
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3  JlabGopaTopHoe 3aaHue

[lonb3ysicb TPUBENCHHBIM HUKE OMUCAHWEM HACTPOUKH TOYKHU
JOCTYyTa U CTAHIUHI MOJIb30BATEIS:

a)  M3yuuTbh HacTpoiiku paguouHTepdeiica TOUKU JTOCTYIA.

0) Pa3eepuyth cerb WIi-Fi ¢ 3amaHHBIME IIperojaBaTelieM Xa-
PaKTEPUCTUKAMH.

B) HM3meputh cpeaHIO0 MPOMYCKHYH) CHOCOOHOCTH CETH C O/I-
HOU TOYKOM JOCTYIIA U ABYMS CTAHLHSIMH.

r) Ouenuth BnusHue mexanusma RTS/CTS u pexuma ¢par-
MEHTAI[MU Ha MPOIMYCKHYIO CIOCOOHOCTh CETH.

) OrueHuTh BIMSHHE COKaHAIBbHBIX ceTedt WIi-FI Ha mpomyck-
HYIO CLIOCOOHOCTh CETH.

e) HccrengoBaTh BIMSHHE KOJWYECTBA TMOJKIIOYEHHBIX a0o0-
HEHTCKUX CTAHIMH Ha MPOIYCKHYIO CIIOCOOHOCTH CEeTH. 3adurcupo-
BaTh, KaK IPOMYCKHAs CIIOCOOHOCTD JICJIUTCS MEKTY CTAHIIUSIMH.

4  YkazaHus K BBIIIOJHEHUIO paOOTHI

Buumanue!

llepeo evinonnenuem nabopamopHou padbomvl pPeKoOMeHOYemcs
npuocmarosums pabomy awmusupyca Kaspersky. J{na smoco docma-
MOYHO 8blOPAMb 3HAYOK AHMUBUPYCA HA NAHENU 3A0ay, HAXCAmb npa-
80U KHONKOU mvluu u evlOpamv nyHnkm Ilpuocmanoexa 3auwyumol u
KOHmMpONi...

B pesynbpTare BeIIONHEHUS pabOTHI B 1aOOpaTOPUHU JOJKHA OBITH
pa3BepHyTa OECIPOBOJIHAS JOKajabHasg ceTh ¢ Tomoyiorucii BSS (Infra-
structure). Bce uccnegoBanus OyayT NPOBOAUTHCS B 3TOM CETH.




PaBoyee mecto 11 2 PaGoyee mecto3m 4 Pabouee mecto 5u 6
AP:192.168.1.10 AP: 192,168.1.20 AP: 192,168.1.30
S81: 192.168.1.11 S81: 192.168.1.21 SS1: 192.168.1.31
882: 192.168.1.12 $82: 192.168.1.22 8$82: 192.168.1.32

Y

Pucynok 2 - Cxema 1a0opaTOpHOTO MOMEIICHUS:

4.1 ITogkyiroueHUe K TOYKE I0CTyna

JIns HaCTpOWKH TOYKM JOCTYINA MOYKHO HCHOJIb30BaTh CIEIHAAIb-
HOE MPOTrpaMMHOE OOECIEeUEHHE, MOCTABISIEMOE Ha JHUCKE, KOTOPBIM
MpUJIaraeTcs K TOYKE JI0CTyIa Mpu ee nmokymnke. OgHako At y1o0cTBa
MOJIb30BaTeJIeH TOUKa JOCTyIa MOXET ObITh CKOH(UTYypHUpOBaHa C MO-
Mol porpammel Internet Explorer (vmm mo0oro apyroro HHTEPHET-
Opay3epa). Bo BTopoM ciydae BO3MOKHA M yJaJI€HHAs HacCTpoOika TOY-
KM JOCTyTA.

a) 3apaiite Ha npoBogHOM ceteBoM uHTepdeiice 11K, ¢ koropo-
ro OCYILLIECTBJISIETCA HACTPOMKA TOYKM JOCTyna, cienyromue [P-agpeca
1 MAacCKH II0JICETEN:

Tadamma Ommbka! Tekcr ykazaHHOTO CTWIA B
NOKYMEHTe OTCyTCTBYeET. |IP-anpeca m macku noacerei
IMapametp 3aganue 11t OpUraabl
HACTPONKHU 1 2 3
IP-agpec T1IK | 192.168.0.19 |192.168.0.29 |192.168.0.39
Macka moa-|255.255.255.0 | 255.255.255.0 | 255.255.255.0
CETH
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0) TlomkmounTte Touky moctymna k mopty Ethernet TIK ¢ momo-
1610 Kabes.

B) 3amyctute mporpammy MS Internet Explorer (wim nro6Goii
Ipyroii Opays3ep) W BBeOWTE B IMoje aapeca ciuenyromuid IP-aapec:
http://192.168.0.1.

Buumanue!: B cnyuae ucnonvzosanusi npokcu-cepgepa O0is o-
KANbHLIX NOOKNIOYEHUU MOXMCem nompebosamvcs 000asumov UCKI0Ye-
HUs 0 aopeca mouku oocmyna. s 9mo2o HeobXooumo OmKpblmb
ceoticmea oboszpesamens (Alt+X) Internet Explorer u nepeiimu 6 pazoen
Hooknwuenus/Hacmpoiika cemu | /lononnumensvuo. B okne Hcknro-
yenusn ciedyem Nponucamsv aopeca mouex 00CMmynd, UCHONb3YeMblX 8
aabopamopnou pabome. Hanpumep: 192.168.1.* - ucknmouaem éce ao-
peca noocemi.

il .
MapameTpsl Npokci-cepEEpa I,i‘s-,l
Cepsephl
A Tun Afpec NpoKoH-Cepeepa MopT
lﬁf 5
1. HTTP: |1I-"2. 16.0.2 +  BOB0
2. Seaure: | 172.16.0.2 . | 8080
3. FTP: 172.15.0.2 . | anan
4. Socks:
¥ | OaMH NpoKoM-CepBep ANA BCEX NPOTOKON0E
MornoqeHua
| B He MNonbz0BaTe NpoKOM-CEPEED ANA a0pECOE,
L r =|  HEYMHEIOWMXCA C:
192,168, 1.7
Anpeca pasaenAToA TOYKON C 3anAaTai (3.
[ Ok ] | OTHMEHE |
L.

Pucynok 3 — OKHO mapaMeTpoB IPOKCH-CEpBEpa

r)  Bseaure ums moms3oBarens admin, mapoas admin.
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n) Ilonw3ysch NPUIIOKEHUEM K JTaHHOW pabOTe€ M OTKPHITHIM B
OKHE Opay3epa mHTep(deiicoM HACTPONUKH TOYKH JOCTYIA, O3HAKOMb-
TE€Ch C OCHOBHBIMHU 3JIEMEHTAMM YHIPABJICHUS U TPyIIaMy HACTPOEK.

4.2 Pa3BepThIBaHHE CETH C Tomojorueit BSS

st coznanusa OecnipoBOAHOM ceTu ¢ Tomosiorueit BSS HeoOxo-
JMMO HACTPOUTH TOYKY JOCTyNa U aOOHEHTCKuEe cTaHiuu. Hacrtpoiika
TOYKH JIOCTyIa IPOM3BOIUTCS depe3 Web-unrepderic, HacTpoiika a0o-
HEHTCKHMX CTaHIUM — ¢ nomolubio cpeacts OC.

Bnayane cneayer HaCTpOUTh TOUYKY JOCTYIA, @ 3aT€M MPUCTYIUTh
K HacCTpoHKe aDOHEHTCKUX CTaHIIUM.

Kaxnas Opuraga HacTpanBaeT CETh CO CIEAYIOIMIMMU MapaMeTpa-

MU
Tabnuna 1 — [TapaMeTpsl 151 HACTPOUKHU CETH

[Mapamerp 3aganue 11 OpUraabl

HACTPOMKM 1 2 3

Pexxum paboThI Access Point

SSID groupl group?2 group3

Kanan 2 4 8

IP-anpec AP 192.168.1.10 |192.168.1.20 |192.168.1.30

IP-angpeca SS  |192.168.1.11 |192.168.1.21 |192.168.1.31
192.168.1.12 |192.168.1.22 |192.168.1.32

IP-anpec I1K 192.168.1.19 |192.168.1.29 |192.168.1.39

Macka mopce- | 255.255.255.0 | 255.255.255.0 | 255.255.255.0

TH

1. TloakmrouyuTech K TOYKE JOCTyma yepe3 Web-uatepdetic (cM.
1. 0).

2. Tlepeiimute B mynkt mento Wireless -> Wireless Settings.

3. B mone SSID BBeguTe upeHTUPUKATOP 30HBI OOCTYKUBAHUS
B COOTBETCTBHH C 3aJJaHMEM JIJIs1 Baleii Opuranbl (Tabauma 1).

4. B mose Region u3 BeINagaroniero cnucka Beioepure Russia.

5. B mone Channel u3 BeITaaroiero Cucka BoIOCpUTE HOMED
KaHajla B COOTBETCTBHH C 3aJIaHHEM JIJIs Baleii Opuraabl (Tadauna 1).

6. HaxmuTe Ha KHOTIKY SaVve, 4TOObI COXpPaHUTh HACTPOUKH.
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7. Tlepetimure B myHKT MeHIO Network -> LAN.

8. B mone IP Address Beeaute IP-anpec Touku mocTyma B co-
OTBETCTBHH C 3aJIaHMEM JIJIs Bareit Opuraapl (Tadmuna 1).

9. B mome Subnet Mask BBenuTe Macky IOJICETH B COOTBET-
CTBHUHU C 3aJaHUEM I Baiel opurazsl (Tadimma 1).

10. HaxmuTe Ha KHOIKY SaVve, 4TOoObl COXPAaHUTh HACTPOUKHU.

11. Tlepetimute B myHKT MeHio System tools -> Reboot u
Ha)XKMHTe Ha KHONKY Reboot. Haunercst nmepesarpy3ka Touku JOCTyIa,
9TOOBI IPUMEHUTD BCE C/ICJIAHHBIC HACTPONKH.

12. Ortxmrounte Touky noctyna ot IIK. Ona nomxna pabotaTh
aBTOHOMHO.

13. Hactpoiite IP-agpeca m Macku mojcerei Ha aOOHEHTCKHX
CTaHIIMAX B COOTBETCTBUHU C 3aJaHWEM JUIs Balied Opuraabl (Tadmuia
1). Hactpoiika 10dxkHa MPOU3BOAUTHCS NI OECIPOBOJIHOTO COEIUHE-
HUSL.

14. TloakmrounTe aOOHEHTCKHE CTaHIMU K Touke goctyna SSID
Balei Opuraspbl.

15. C momoripio KoMaHABI PiNG MpoBephTEe, YTO CTAHIIUU CIIbI-
mar apyr apyra. s storo B koMaHgaHOM ctpoke WIindows Beeaute
xoman b1 ping 192.168.1. XXX -t, rae BMmecto XXX mojacraBisiTe 3Ha-
YEHUS aJIPECOB TOYKH JOCTYIIA U IPYTUX aOOHEHTCKHUX CTAHIIHM.

4.3 N3mepenue mpomyCcKHOM ClTIOCOOHOCTH CEeTU

[IpomyckHas criocooHOCTh cetn Wi-Fi ¢ Tonmomorueit BSS ompe-
JEISETCSl CKOPOCTRIO Mepeaadn Ha (PU3NIecKOM YpOBHE, a TaKKE METO-
JIOM JIOCTYyIIa CTAHITMN K OOIIEel cpesie nepeiadmu.

1. Haunwute nepenauy 0onbmoro gaina (peKoMeHIyeMblid 00b-
eM ~200 M0ailiT) ¢ 0JIHOM aOOHEHTCKOM CTaHIIMU Ha JPYTYIO.

2. Ha xaxmoil u3 CTaHIMN HaOXKMUTE Ha KOMOWHAIIMIO KJIABUIII
CTRL+SHIFT+ESC, mepetinure Bo Bkiaaky CeTb u HaOIromainTe
CKOpOCTb Npuema/nepenadur nHhopMaimu.

3.  Bpraucaure NpomyckHyI0 ClOCOOHOCTh CETH.
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4.4 WccnenoBanue BiusgHus MexanumsmMa RTS/CTS wm pexnma
(dbparMeHTaIMy Ha MPOITYCKHYIO CITIOCOOHOCTH

Mexanusm RTS/CTS mpusBaH yCcTpaHUTh IOCIEICTBUS MPOOIIC-
MBI «CKpbITOro y3ia» B cetu WIi-Fi. IIpu 3TomM mpomyckHas croco0-
HOCTh ceTH, mcmoib3yromeii mexanm3sm RTS/CTS, Oyaer Huxke. D10
CBA3aHO C JIOMOJIHUTEJIBHOUW Mepenayed ciykeOHbIX maketoB RTS u
CTS uepes paguokanain.

Pexxum ¢parmMeHTanuy IMO3BOJISIET MOBBICUTH BEPOSTHOCTH J10-
CTaBKU (peiimMa uepe3 3alrymiyieHHYI0 cpeny. [Ipu 3TomM mpomyckHas
CIIOCOOHOCTBH CeTH ¢ ¢parMeHTaIen ¢ppeiiMoB OyaeT HIKe. ITO CBS-
3aHO ¢ Tepefadeil JOMOTHUTEIBHBIX 3arojIOBKOB (parMeHTa BHYTPH
Kajpa.

1. Bxmouute Ha Touke jpoctyma pexxuMm RTS/CTS. ns sToro
neperiaute B myHKT MeHIO Wireless -> Wireless Advanced. Ycranosu-
te B ojie RTS Threshold 3nauenue 1, 1.e. Mmexanu3m RTS/CTS Oyner
BKJIIOYATHCS U1 Iepeaadn Jr00biX (GpeMoB IjInHOM Oonee 1 Oalirta.

2.  Haxmure Ha KHOTIKY Save, 4TOObI COXPaHUTh HACTPOMKH.

3. Ilepeitnure B mynkr menro System tools -> Reboot u
HaXMUTE Ha KHONKY Reboot. Haunercs mepesarpys3ka TOYKH JIOCTYIIA,
9TOOBI IPUMEHUTD BCE C/ICJIAHHBIC HACTPOUKH.

4, Tloap3ysach ykazaHusMH U3 1. 4.3, TIPOBEAWTE H3MEPCHHE
IIPOITYCKHOM CTIIOCOOHOCTH CETH.

5.  CpaBHuTE pe3yJbTaThl, MOJIYyYECHHBIC B TAHHOM JKCIIEPUMEH-
T€ U B dKCIIEpUMEHTE U3 11. 4.3.

6. Ortkmounte Ha Touke jgoctyma pexkum RTS/CTS. Jlns aroro
nepeiaure B myHKT MeHI0 Wireless -> Wireless Advanced. YcranoBu-
te B ojie RTS Threshold 3nauenue 2346.

/. BxirouuTe Ha TOYKE JOCTyNa pexuM (parmeHtanuu. s
sToro meperaute B myHkt MmeHio Wireless -> Wireless Advanced.
Ycranosute B osie Fragmentation Threshold snauenue 256, 1.e. me-
XaHW3M (QparMeHTanuu OyJeT BKIIOYAThCA JJIsl Tepellauyd JIFoOBIX
dpeliMoB JinHON Oosiee 256 Oaiit. [IpuyemM Kaxiblil MPEBBIIIAIOIINAN
MOPOroBOe 3HaueHue ¢peiiMm OyaeT pasjaeieH Ha (parMeHThl Mo 256
OailT.

8. Haxxmwure Ha KHOTIKY SaVve, 4TOOBI COXPaHUTh HACTPOMKH.
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9. [Ilepeiimure B myHKT MeHro System tools -> Reboot u
Ha)XKMHTe Ha KHONKY Reboot. Haunercst mepesarpyska Touku Jnoctyna,
9TOOBI IPUMEHUTD BCE C/ICJIAHHBIC HACTPONKH.

10. Tlonw3ysch ykazaHusAMHU U3 1. 4.3, MPOBEIUTE H3MEPEHUE
MPOMYCKHOM CIOCOOHOCTH CETH.

11. CpaBHHTE pe3yibTaThl, OJIYYSCHHBIE B JAHHOM JKCIIEPUMEH-
T€ U B KcniepuMenTe u3 1. 0.

4.5 Onenka BIMSHUS cokaHaNbHBIX ceTedl Wi-Fi Ha mpomyckHyO
CIIOCOOHOCTD CETH

[IpomyckHas crmocoOHOCTh OECITPOBOHON CETH TaK)Ke 3aBUCHUT OT
HaJIMYUs COCEHUX CETel, paboTalolMX HAa OJTHOM YaCTOTHOM KaHalle.

1. Hacrtpoiite TOYKM AOCTyNa B COOTBETCTBUU C MapaMeTpaMu,
MPUBEACHHBIMU B Ta0IuUIIA 2

2. Ilonb3ysich ykazaHusiMu u3 1. 4.3, NPOBEAUTE H3MEPEHUE
MPOMYCKHOM CIocoOHOCTH ceTed B Opuragax 1 m 2, a takke 3 u 4.
Baxno, yTo0b1 nepenava ¢aiaos B oOpuragax 1 u 2, a takxe 3 u 4
BeJIACh OJIHOBPEMEHHO.

3.  CpaBHuTE pe3yJbTaThl, MOJIYyYECHHBIC B TAHHOM YKCIIEPUMEH-
T€ U B dKCIIEpUMEHTE U3 11. 4.3.

Tabauna 2 — [TapameTph! 1711 HACTPOUKHU CETU

IMapametp 3ananue 11 OpUraabl

HACTPOIKH 1 2 3

Pexxum paboTsl Access Point

SSID groupl group?2 group3

Kanan 2 2 2

IP-anpec AP 192.168.1.10 |192.168.1.20 |192.168.1.30

IP-agpeca SS 192.168.1.11 |192.168.1.21 |192.168.1.31
192.168.1.12 |192.168.1.22 |192.168.1.32

Macka nogacetnn | 255.255.255.0 | 255.255.255.0 | 255.255.255.0
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4.6 OueHka BIMSHUS 4YMCIa CTAaHIMM Ha IPOIYCKHYIO CIIOCOO-
HOCTb CETH

bnaronapst ucnonp3oBanuto mMexanuamMa CSMA/CA mpomyckHas
CIOCOOHOCTh CETH PABHOMEPHO pACIpPENEseTCd MEXAY BCeMHU abo-
HEHTCKHMU CTAHIUSMHU.

1. TloakmrounTe aOOHEHTCKHUE CTaHIMM Opuraabl 1 U 3 K TOUKe
noctymna opuranabl 2. Takum oOpa3om, K TOUKe 1ocTyna Opuraisl 2 0y-
IyT MOJKIIOYCHBI 6 Aa00OHEHTCKUX CTAHIIHMH.

2. Ha xaxnoit 3 aOOHEHTCKUX CTaHIIMN HAXXMHUTE HAa KOMOWU-
Hanwto knaum CTRL+SHIFT+ESC, nepetinure Bo Bkinaaky CeTb.

3. Haunute nepemauy Oombioro ¢aityia (peKOMEHIYEMbIi 00b-
eM ~200 MoOaiit) c¢ aboneHtckor cranmuu 192.168.1.11 Ha
192.168.1.12.

4, IlapamnenpHO HayHWUTE Tepenady Ooubmioro (aina (pexo-
MeHTyeMbIil 00beM ~200 M6aiiT) ¢ aboneHTckoi cranuuu 192.168.1.11
Ha 192.168.1.21.

5. TlapamienbHO HauHWTE mepedady Ooswioro (aitna (pexo-
MeHTyeMbIii 00beM ~200 M6aiiT) ¢ aboneHTckoi ctaniuu 192.168.1.22
Ha 192.168.1.31.

6. HaOGmogalite ckopocTh npuema/mepeaadyr MHPOpMalUU Ha
KaKJOM CTaHIINH.

5 ConeprkaHue oTuera.

1. Cxema tunmunoii cetu Wi-Fi ¢ Tonmonorueii BSS.

2. BbpBOgbl M O0OOCHOBaHHUS TOJYYEHHBIX pE3YyJbTAaTOB IO
nyHktam 4.3 - 4.6. B BbIBojax W 0OOCHOBAHUSX OCHOBHOHM aKIICHT
HEOOXOIUMO cJeaTh Ha MPUYMHAX, MOJYYEHUS UMEHHO TaKoro pe-
3yJbTara.
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Hpuiaoxenue A.

XapakTepuCTHKU 000pYy/A10BaAHMS

B kauecTBe TOYKHM JOCTyNa B 3TOH M IMOCICAYIOIIMX JIa0opaTop-
HBIX paboTax MCIOb3yeM OecrpoBOaHON MapmpyTu3aTop TP-Link TL-
WR841ND, a B kauectBe aboneHTckux cranuuii — I1K ¢ ycrtanoBnien-
HbIMU OecrpoBOAHBIMH ceTeBbIMM ItaTamu T P-Link TL-WN951N. Xa-
PaKTEPUCTHKN YKa3aHHOTO 000PYIOBaHUS MPEACTABICHBI B TIPUBEICH-

HBIX HUXKE Ta0IUIax.

Tadauna A.1 - Texnnyeckue XapaKTepuCTUKH 0eCIIPOBOIHOIO
aganrepa TP-Link TL-WN951N

[TonnepxuBaembie crangap- | IEEE 802.11n

THI IEEE 802.119g
IEEE 802.11b

Mounocts (EIRP) <20 nbm

AHTEHHBI

3 BCeHaNpaBJICHHBIX aHTEHHBI 110 2 1bu

Pabouune temneparypsl

0° - 40° C

I[HaHaSOH 4acToT

2,4000 I'Tu—2,48351T

Ckopoctn mepenauv JaH-
HBIX

|IEEE 802.11n — mo 300 Mowurt/c
IEEE 802.119 — no 54 Mowurt/c
|IEEE 802.11b — n0 11 Mo6wur/c

qYBCTBI/ITCJ'II:oHOCTI) IMpUCM-
HHUKa

270 Mo6wut/c: -68 nbm @10% PER
130 Mout/c: -68 nbm @10% PER
108 Mout/c: -68 nbm @10% PER
54 Mowur/c: -68 nbm @10% PER
11 Mowurt/c: -85 nbm @8% PER

6 Mowurt/c: -88 nbm @10% PER

1 Mowurt/c: -90 nbm @8% PER

Bun monynsiun

DBPSK, DQPSK, CCK, OFDM, 16-
QAM, 64-QAM
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Tabauua A.2 - TexHnyecKue XapakTepUCTHKH 0eCIPOBOIHOTO
mapmpyTu3atopa TP-Link TL-WR841ND

[TonnepxuBaemblie cranaaptel | IEEE 802.11n

IEEE 802.119g

|IEEE 802.11b

|IEEE 802.3
MomnocTts (EIRP) <20 nbm
Pabouune Temneparypsl 0°C-40°C
Jlnarma3oH 4acToT 2,4000 I'Tx—2,4835 1T
CkopocTu nepeiayu JaHHbIX |IEEE 802.11n — m0 300 Mo6wurt/c
0 paguoKaHaITy IEEE 802.119 — no 54 Mour/c

IEEE 802.11b — mo 11 Mo6wut/c

YyBcTBUTENBHOCTD NIpueMHnKa | 270 Mowut/c: -68 n1bm npu 10% PER
130 Mo6wut/c: -68 nbm npu 10% PER
108 Mowur/c: -68 nbm npu 10% PER
54 Mo6wut/c: -68 nbm ipu 10% PER
11 M6wut/c: -85 nbm ipu 8% PER

6 Mowurt/c: -88 nbm npu 10% PER

1 Mowut/c: -90 nbm npu 8% PER

AHTEHHEI 2 BCEHANpPaBJICHHBIX AHTEHHBI IO 5
nbu
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Hpuaoxenune b

mapmpytu3atopa TP-Link TL-WR841ND

BecripoBonoi mapmpytusarop TP-Link TL-WR841ND Bxiroua-
eT B cebst Touky gocryna Wi-Fi. Hactpoiika Touku gocTyma mpou3Bo-
autcs yepe3 Web-unrepderic. Huxke onvcanbsl OCHOBHBIC HACTPOWKH U

3JIEMCHTHDI

0ecCnpoBOHOIO

yOpaBJi€HUss OECHpPOBOJHOW YacThlO MapILIpyTH3aTOpA.

OcTanbHble HACTPOIKK HE pacCCMATPUBAIOTCS, T.K. HE BXOJAT B 00J1aCTh
JTAHHOTO J1abopaTopHOro mpakTukyma. s nonaydeHus Oojiee moapoo-
HBIX CBEJICHUN MO HACTPOMKE MapIIpyTU3aTopa MOXKHO OOpaTUTHCS K
PYKOBOJICTBY OJIb30BATeIsl HA yCTPOUCTBO.

I'maBHOE OKHO Web-unTepdetica HaCTpOHKH MapIIpyTU3aTopa (CM.
PUCYHOK 0.) COJIEpHUT HECKOJIbKO OOJlacTel: rJaBHOE MEHIO (CieBa),

OCHOBHO€ OKHO (B IIEHTPE) ¥ MOMOIIb (CIpaBa).

TP-LINKC

Status

Quick Setup
ass

Network
Wireless

DHCP
Forwarding
Security
Parental Control
Access Control
Static Routing
Bandwidth Control
IP & MAC Binding
[ymamic DNS
System Tools

300M Wireless N Router
Model No. TL-WRB41N | TL-WR841HD

Firmware Version:

Hardware Version:

3.11.0 Build 100325 Rel.32271n
WRE41MN w5 00000000

LAN
MAC Address: 94-0C-60-4B-99-2E
IP Address: 182.168.11
Subnet Mask: 255.255.255.0
Wireless e
Wireless Radio: Enable
Mame (SSID): TP-LIMK_4B992E
Channel: Auto iCurrent channel 73
Mode: 11ban mixed
Channel Width: Automatic
Max Tx Rate: 300Mbps
MAC Address: 94-0C-60-4B-99-2E
WDS Status: Disahle

| o

Status Help

The Status page displays the
Router's current status  and
canfiguration. Al infarmation
is read-only.

LAN - The following
parameters apply to the LAN
port of the Router. You can
canfigure  them in  the
Network -> LAN page.

+ MAC Address - The
physical address of
the Router, as seen
from the LARM.

+ IP Address - The LAN
IP address of the

Router.

+ Subnet Mask - The
subnet mask
agsociated with LAN
IP address

Wireless - These are the
current settings or information
for Wireless. You can
canfigure  them in  the
Wireless = Wireless
Settings page.

+ Wireless Radio -
Indicates whether the
wireless radio feature
of the Router is
enahbled or disabled.

nnnnn Tio

[

Pucynok Bb.1 - I'J1aBHOe OKHO HACTPOIIKH MapLIPyTH3aTOPA

Hactporiku Touku pgoctyna Wi-Fi
Wireless. ITocie BbIOOpa 3TOro IMyHKTa MEHIO OTKPBIBA€TCS OKHO ¢ Oa-

PacCIIOJIOKCHDBI

B MCHIO
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30BBIMM HACTpOMKaMH OECHpOBOJHOIO HHTepdeiica MaplipyTu3zaTopa
(cm. Ommoka! McTOYHHK CCHIKH He HaliaeHn.b.2).

SSID: | TP-LINK_4B992E
Region: |United States j
YWarning: Ensure you select a carrect country to conform local law.
Incarrect settings may cause interference.
Channel: WZI
Mode: |11I:|gn mixed j
ChannelWidth:  [Automatic =]
Max Tx Rate: IWE'
[+ EnahleWireless Router Radio
[+ Enahle 5510 Broadcast
[+¥ EnahlewDs
SSIDito be bridged): |
BSSID{to be bridged): | Example:00-10-0F-11-22-33
=earch |
Key type: |N|:|ne j
WEP Index: |1 j
Auth type: ||:|pen j
Password: |
Save |

Pucynok b.2 - ba3zoBble HacTpoiiku 0eCHpOBOJIHOTO HHTEP-
(peiica mapuipyTusaTopa

B nmaHHOM OKHE MOXHO YyKa3aTh CIEIYIOIIME MapaMeTpPhI

HAaCTPOUKH:

1. SSID (uoemmuguxamop 3onvr obcnysxcusanus). Touka mo-
CTymna IepeaeT AaHHBIM HICHTH(HUKATOp B KaJapax Maska, KOTOPBIH
MIPUHUMAIOT BCE IMOJIB30BATEILCKUE CTAHITUN B 30HE 00cyxuBanus. [1o
SSID aGoHeHTCKHE CTaHIIMU MOTYT BBIOPATh CE€Th, K KOTOPOU OHU XOTST
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MOAKIIOYUTECS. UMEHHO 3TOT MIAECHTU(UKATOP BBHICBEUYMBAECTCS B OKHE
MOMCKA JIOCTYMHBIX TOYEK JOCTyIa MPU HACTPOWKE aOOHEHTCKUX CTaH-
nuid. J[pyrumu ciioBaMu OH MPEACTaBIISICT COO0OM «HA3BaHUE» 30HBI 00-
cnyxuBanus cetu Wi-Fi.

2. Region (pecuon). B pa3HBIX CcTpaHax CYIIECTBYIOT OIpaHU-
YEHHUS 10 YKUCIY Pa3pElICHHBIX PAJAMOKAHAIOB U YPOBHIO U3JIy4yaeMoOu
MolnrHocTu yctpoiictB Wi-Fi. B jaHHOM mojie MOXHO BbIOpaTh CTpaHy,
rae ceiuac pabortaer Touka goctyna. [Ipu 3ToM 4uciao pa3penieHHbIX
KaHaJIOB U MaKCUMAJIbHBIN yPOBEHb MOIIHOCTH OYJyT BBICTaBJICHBI Ha
YCTPOMCTBE aBTOMATHUYECKHU.

3. Channel (kanan). B nanHoMm moiie 3ajaeTcss HOMEp KaHaa,
Ha KOTOPBIA HACTpOEeHa TouKa JocTyna. B Poccun moiap3oBaTesb MOXKET

BBIOpaTh OAWH U3 13 cTaHIApTHBIX KaHAJIOB, yKa3aHHBIX B CIIeU(UKa-
musx |EEE 802.11.

Kananm MoeT ObITh 3ajilaH aBToMaTuyecku. IIpu 3ToM TOuka mo-
CTyIla MPOCKAHHUPYET AMAMAa30H Ha Hajauuue apyrux ycrpoiicts Wi-Fi,
paboTaromux psgoM. JJist aToro cieayer BeIOpaTh B mosie pexkum AuUto
(asmomamuueckas ycmanoexka Kanaia).

[Tpu BEIOOpPE KaHaAJIa BPYYHYIO HEOOXOJIUMO YUYHUTHIBATH JIPYrUe
TOYKH JOCTYIa, KOTOpblEe padoTatoT moOanu30CcTu. st Toro 4ro0bl mo-
CMOTPETh, KaKUE TOUYKH JIOCTYIIA BKIIOYEHBI PSIOM, MOXKHO HCIIOIB30-
BaTh [10 CommView for Wi-Fi niu npyrue nporpaMMHBIE POTYKTHI
(marmpumep NetStumbler wim InSSIDer). Ilpu sTom cneayer uszberarsh
YCTaHOBJICHHOTO TI0 YMOJIYaHWIO KaHaia 6, Tak Kak MMEHHO Ha 3TOM
KaHaJie HanOoJee BeposTHA paboTa IPYruxX TOUEK JOCTYTIA.

4.  Mode (peorxcum pabomor uszuueckoeo yposus). Todka Jo-
CTyIIa MO3BOJIIET pab0TaTh B paMKaxX OJHOTO OMPEIEICHHOTO (HU3HUe-
CKOT'O YPOBHS WJIM MX KOMOWHAIINU:

a 11b only — Tonbko B pexxume |EEE 802.11b

b 11g only — tomnmko B pexxume IEEE 802.11g

c. 1lnonly — romeko B pexxume IEEE 802.11n

d.  11bg mixed — B pexxumax IEEE 802.11b u 802.11g
€

1

11bgn mixed — B pexxumax IEEE 802.11b, 802.11g u IEEE
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5.  Channel Width (wupuna paouoxanana). B mome moxer
OBITh 3aJjaHa OmpejeyeHHas mupuHa paguokanana 20 unu 40 MI'n, a
TaK)Ke aBTOMaTHYCCKUN BBIOOP IIMPUHBI KaHaja (Automatic).

6. Max Tx Rate (maxcumanvnas ckopocms nepedauu na Qu-
3uyeckom yposHe). Iloab3oBaTenb MOXET BhIOpaTh OJHY U3 MEpEUHrC-
JIEHHBIX CKopocTell nepenaun. Ciaeayer oOpaTUTh BHUMAHUE, YTO CKO-
pPOCTh BbIOMpaeTcss Ha (pU3UUYECKOM ypoBHE. T.e. 3Ta CKOPOCTh OIpeie-
JSleT BUJI MHOXXECTBEHHOTO JOCTYIa, MOAYJAIMU M KOJWPOBAHHUA, a
3HAYUT U IOMEXO0YCTOMUYUBOCTb.

7.  Enable Wireless Router Radio (sxmouums Hecnposoonoii
uumepdgetic). BxirodaeT Wi OTKJIOYaeT OECIpoBOMHON HHTEpdeiic
MapIIpyTru3aTopa.

8. Enable SSID Broadcast (sxmouums wupoxosewanue
SSID). Bxatouaet wim oTkiatouaet nepeaady SSID B mupokoBenaTesb-
HOM PEXKHMME B KaJIpax Maska.

9. Enable WDS (sxrrouums pescum WDS). Briarodaer wim oT-
kimouaet pexxum WDS (pexum pacnpeneneHHol 6ecripoBOIHON CUCTeE-
MBI — OJIMH U3 CIIOCO00B opranm3amnuu cetu ¢ Tononorueid ESS). Ilpu
BKJIFOUCHUH JTAHHOMW OIIIMK B OKHE TOSBIIICTCS €Ile HECKOJIBKO HACTPO-
€K, OITMCAHHBIX HIDKE.

10. SSID (to be bridged) (SSID nmpyroit Touku nocrtyma B ESS-
cetn). 3aech yka3biBatoT SSID npyroii TOUku 10CTyma, ¢ KOTOPO# Mpo-
W3BOJMTCS COeNMHEHUE 10 Tomojorun ESS.

11. BSSID (to be bridged) (MAC-anpec apyroii TOUYKu J0CTyTa
B ESS-cetn).

[Ipu Hanmuuuu mU@poBaHUs B paguoKaHale MEXIYy TOYKaMH JO-
CTyma HeoOXOAMMO HACTPOUTD €T0 TapaMeTphI:

12. Key type (mun xaroua). MoxHO BBIOpaTh, C TOMOIIBIO KaKO-
ro airoputMa oyzaet npousBoauThes mudppoBanue: WEP win WPA.

13. WEP Index (unoexc rxmoua WEP). 3amaer, kakoii HoMep
kiroya WEP ucnonb3yercs nis mmdppoBaHus.

14. Auth type (mun aymenmughuxayuu). 3amaer THII ayTECHTH-
¢ukauu npu ucnosnbzoBaHuu mmdpoBanus WEP: otkpsitas wim ¢
COBMECTHO HCIIOJIb3YEMbIMU KITFOYaMHU.

15. Password (naponv). B nannoe moie Boautcs kiaou WEP
unu naposib WPA.
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Jns HacTpoiiku mudpoBaHUS U AYTEHTU(DUKAIIMU HEOOXOIUMO
neperitu B myHKT MeHto Wireless -> Wireless Security.

Wireless Security

i+ Disable Security

- WEP

Type: IAutomatiC 'I
\WEP Key Format: IHexadecimaI 'I

Key Selected WEP Key Key Type
Keyl: & | |Disab|edj
KeyZ ¢ | |Disab|edj
Key 3 ¢ | IDisabIedj
Keyd: ¢ | IDisabIedj
 WPAWPA2

Version: I Automatic A I
Encryption: IAutDmatic 'I

Radius Server IP: |

Radius Port: 1812 {1-65535, 0 stands for default port 1812)

Radius Password: |

Group Key Update Period: ||:| {in second, minimurm is 30, 0 means no update)

 WPA-PSK/WPAZ-PSK

Version: I Automatic A I
Encryption: I Autormatic ~ I

PSK Password: |

{fou can enter ASCI characters hetween 8 and 63 or Hexadecimal characters between 8 and G4.)

Group Key Update Period: ||j| {in zecond, minimurm is 30, 0 means no update)

Pucynok b.3 - OkHo HacTpoek miu(ppoBaHus U ayreHTu(uKa-
1107001

B 1aHHOM OKHE MOXXHO yKa3aThb CIEIyIOIHE MapaMeTphl
HACTPOUKH:

1. Disable Security (omxmouums ¢ynkyuu 3awumet). Be16op
JTAHHOW OMIIMU TIO3BOJISIET OTKIIOUUTH MKM(poBaHUWE W ayTeHTU(]UKa-
IO B paJiMOKaHaJe.

2.  WEP (nacmpotixa 3awumol no mexnonocuu \WEP). Beioop
JTAHHOW OIIMM II03BOJISET BKIOYUTH MexaHu3M 3aumrtel WEP u
HaCTPOUTH €T0 MAPAMETPHI:
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a. Type (mun aymenmugurxayuu). MoXHO BBIOpaTh OAUH U3
metonoB: Open System — omkpwimas, Shared Key — ¢ nomowwio
COBMECMHO UCNOIb3YEeMbIX KIH0Uell.

b. WEP Key Format (dbopmart kiroda mudpoBanus). MokHO
BBIOpaTh, B KakoM (opmarte Oyxaer BBeAcH kirou: Hexadecimal (wecm-
naoyamepuunwli popmam) uia ASCII (popmam ASCII).

c. Key Selected (sviopanmnvie xmouu). B pmanHou oOmactu
MOJKHO yKa3aTh caM KJIto4u U ero jumHy B mosne Key Type (64, 128 umu
152 6um). Bcero MoeT ObITh 33J1aHO 10 4 pa3IMYHBIX KIIOUYEH B MOJAX
Key 1 — Key 4. Ilpu 3ToM €IUMHOBPEMEHHO HCMOJIb30BAThCS MOXKET
TOJIBKO OJTH KJTFOY.

3. WPA/WPA2 (nacmpoixa 3awumel no  mexHoso2uu
WPA/WPA?2). BeiObop JaHHOH OINIHMH MO3BOJISET BKIIOUNTH MEXaHU3M
3amuThl WPA 1 HaCTpOUTH €ro napameTphl:

a. Version (sepcus npomoxora WPA). MoxHO BbIOpaTh JTUO0
WPA, muoo WPA2.

b. Encryption (wugpposanue). MoxHo BwiOpath nuoo TKIP,
6o AES.

c. Radius Server IP (IP-aopec cepsepa RADIUS).

d.  Radius Server Port (nopm cepsepa RADIUS).

e.  Radius Password (naponws ons cepsepa RADIUS).

f.  Group Key Update Period (nepuoo obrnoenenus epynnoso-
20 KIoYa).

4.  WPA-PSK/WPA2-PSK (racmpoiika 3awumst no mexmono-
euu WPA-PSK/WPA2-PSK). Beibop maHHOW OMIIMK TMO3BOJISET BKITIO-
quTh MeXaHu3M 3amuTel WPA 1 HACTpOUTH €ro napameTphl:

a. Version (sepcusi npomoxoaa WPA). MoxHO BBIOpaTh THO0
WPA-PSK, mu6o WPA2-PSK.

b. Encryption (wugposanue). Moxuo BwiOpath 6o TKIP,
6o AES.

c. PSK Password (naponw).

d. Group Key Update Period (nepuoo obrnosnenus epynnoso-
20 KIoYa).

BaXHBIM JIONOJHUTENBHBIM CPEICTBOM oOecriedeHusl 0e30macHo-
cti B OecmpoBoaHOM cetu sBisiercss puibTparnus no MAC-agpecam.
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Jliis HacTporiku dunsTpanuu nepeiaure B merio Wireless -> Wireless
MAC Filtering (cm. Ommoka! McTOYHHK CCHUIKH He HalineH.b.4).

Wireless MAC Filtering: Disahled Enable |

Filtering Rules
e Allow the stations not specified by any enahled entries in the listto access.

¢~ Deny the stations not specified by any enabled entries inthe listto access.

ID MAC Address Status Description Modify
1 66.44.77-88.98.52 Enabled  TP-LINK_Wireless Modify Delete
2 00.00-00-00-00-11 Enabled  TP.LINK_903J Modify Delete
Add New... Enable Al Disable Al | Delete all |
Presvious | Mext |

Pucynok b.4 - Hactpoiika ¢puabtpanun no MAC-aapecam

Jns Bxmtouenus ¢unstpanuu no MAC-anpecam HeoOX0aUMO
HaxaTh Ha kHOTIKY Enable B mone Wireless MAC Filtering.

@uiIbTp MOXKET padoTaTh B ABYX pEKUMaX: pa3perieHrue moaKIo-
YCHMS TIEPEUMCICHHBIX CTaHIMK K Touke goctyna (Allow) wmm 3ampe-
IICHKE MTOKITIOUEHUS TIepeUnclIieHHbIX cTantuii (Deny).

Jlst Toro uto6sl 106aBuTh onpeneneHubiii MAC-anpec B cmcoK,
HeoOxoauMo Haxkath Ha kHOomnKy Add New... IIpu 3Tom Ha sKkpaHe 10-
aBUTCS OKHO (cM. Omubka! UCTOYHMK CCHIIIKH He HAMJIEH.), B KOTO-
pom HeoOxomumo BBectH MAC-agpec cranmmu (B monre MAC
Address), komMmeHTapuii k 3amucH (B mmosie Description) u cocrosiHue
3ammcH (B mosie Status).
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Add or Modify Wireless MAC Address Filtering entry

MAC Address: |

Description: |

Status: |Ena|:|led j

Save | Back |
Pucynok B.5 - J/lo6aBiaenue puabtpa no MAC-aapecy

JIsi HACTPOWKHU JOMOJHUTEIBHBIX IMapaMeTpOB OECIPOBOIHOTO

unTepgetica neperiqure B MmeHto Wireless -> Wireless Advanced (cwm.
Omuoka! MCTOYHHMK CCHIJIKH He Hali/IeH.).

Wireless Advanced

Transmit Power: High v

1

Beacon Interval : 100 (40-1000)
RTS Threshold: 2346 {1-2348)
Fragmentation Threshold: 2346 (256-2346)
DTIM Interval:

Lkl

(1-2545)
[+ Enable \Whih

[+¥ Enable Short Gl
[T Enable AF Isolation

Save |

Pucynok b.6 - HacTpoiika 10noJIHUTEIbHBIX IAPaMETPOB pa-
aAuouHTepPeiica

B 1maHHOM OKHE MOMHO YyKa3aThb CJCIYIOIIME IapaMeTphl
HACTPOUKH:

1.  Transmit Power (mowmocmo usziyuenus). — HCHOJB3YIOT
VIS YCTAaHOBKHM OJTHOM M3 BO3MOJKHBIX MOIIHOCTEH HM3iydeHus. B man-

HOW TOYKE JOCTYyIIA MPEAYCMOTPEHO TPHU I'PaJalli MOILIHOCTH U3JIy4e-
HUSA: BBICOKHUM, CPETHUN U HUZKUM.
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2. Beacon Interval (masukoswiii unmepean) — HOMHUHAIIBHBIN
EPHOJ CIEIOBAHMS KaJpOB MasKa B MC. PeKOMEHIOBAHHOE 3HAUCHHE
1U1st 3TOro mapamerpa cocranisieT 100 mc.

3. RTS Threshold (0auna naxema, npu xomopotui npoucxooum
axmusayusi mexanuzma RTS/CTS). YcraHaBnnBaeT MHHUMAaIbHOE 3HA-
YeHUe JUTMHBI Kajpa B OalTax, I Iepeaadn KOTOPOro OyIeT UCIONb-
3oBaH mexanusm RTS/CTS.

4.  Fragmentation Threshold (onuna ¢ppacmenma) — 3Hauenue
JUTMHBI TTaKkeTa B OaillTax, Ipu MPEBBIIICHUNA KOTOPOM JaHHbBIN MaKeT Oy-
net ¢parmentupoBaH. [lo ymosuanuio 3Ta JjuMHa cocTaBisieT 2346
OaifT.

5. DTIM Interval (unmepsan Delivery Traffic Indication Mes-
sage) — ycTaHOBKA CUCTYHMKA OKOH JUIS MPOCITYIIMBAHUS ITUPOKOBEIIA-
TEJbHBIX WU TPYIIOBBIX COOOIIEHWNA B MasUKOBBIX HHTepBaiax. [lo
YMOJTYaHUIO IS TAaHHOTO CYETYMKA yCTaHABIMBAIOT 3HAYCHHUE, PAaBHOEC
1.

6. Enable WMM (sxmouums noooepacky QO0S). IlosBomasieT
BKJIIOUWTh WM OTKIIOUUTH nojiepxkky cnenudukanuu IEEE 802.11e,
BBOJIAIICH TPUOPUTETHI OOCITY)KMBAaHHS CTAHIIMH M Pa3IMYHBIC THIIBI
Tpaduka 1y obecrieuenus QO0S. JlaHHBIN pEKUM HEOOXOIUMO HCTIOJb-
30BaTh NPH Mepeade MyabTuMeIMa Tpaduka.

7. Enable Short Gl (ucnonvzosamv rxopomkuii sawumuolil
unmepsanr OFDM-cumeonos). 1103BONSIET BKIIOUATH WU OTKIIFOYUTH
UCIIOJIb30BAHUE KOPOTKOTo 3amuTHOro uHtepBasa OFDM-cumBomos.
[Ipu BKJIIOYEHUM NAaHHOW OMIMHU MapIHIpyTHU3aTOp OYIET MCIOIh30BaTh
KOpOTKHE 3amuTHbie nHTEepBaibl 400 HC BMecTO craHmapTHeIX 800 HC.
[Ipu >TOM TOBBICUTCSI CKOPOCTH Tepeiauu Ha (HU3NISCKOM YPOBHE, HO
ynazeT MOMEX0YCTONYMBOCTh CHCTEMBI.

8. Enable AP Isolation (sxarouums uzonayuro mouxu oocmy-
na). [103BOJIIET BKIIFOUNUTH HIIH OTKIIFOYUTH JOTIOJTHUTEIBHYIO (PYHKIIHIO
3alUThl a0OHEHTCKUX cTaHiui. [Ipu BKIOYEHMH AAaHHOW (DYHKIUH
a0OHEHTCKHE CTaHIINH, MOJKIIOYCHHBIE K OJHOW TOYKE JOCTYIa, HE
CMOTYT IIOJy4YaTh AOCTYII JIPYT K JPYTy. DTOT PEKUM MOKET HUCIIOJIH30-
BaTbCsI MPU Pa3BEPTHIBAHUU CETU B OOIIECTBEHHBIX MECTaX.

! Ha IIPAKTUKE TIEPUOA CICAOBAHNA KaJIPOB MasdKa MOXKET OKa3aTbCAd HEIIOCTOAHHBIM. Hepenaqa Kaapa Maska Mo-
KeT OBITh 3a/iepKaHa, €CJIM B OTBEACHHBIN JIJI1 3TOTO0 MOMEHT Cpella 3aHsATa mepeaadeid Ipyroro kaapa. B takom
cilydae KaJp Maska OyJAeT mepe/iaH 1o OKOHYaHHH Tepeiadn JPYroro Kaapa.
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Jlnst mpocMOTpa CTATHCTUKU TI0 MCIIOJIB30BAHUIO TOYKH JOCTYIA
HeoOxoaumo mepeiiti B myHKT MeHto Wireless -> Wireless Statistics
(cM. Ommoka! UcTOYHUK CCHIKHM He HaliaeH.b.7).

Wireless Statistics

Current Connected Wireless Stations numbers: 2 Refresh |

1D MAC Address Current Status Received Packets Sent Packets
1 94-0C-6D-B0-AD-FO STA-ASSOC 193 31
2 J4-02-6D-B2-31-30 WPa 194 29
Preswious Mext

Pucynok Bb.7 - CTaTHCTHKA HCIIOJIB30BAHUA TOYKH JOCTYIA
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Ipuiaoxenue B.

Onucanue HacTpoiiku adoHeHTckux craHmmii TP-Link TL-
WN951N

HacTtpoiiky cTaHIMi TI0JIB30BaTENsl OCYIIECTBISIOT CPEACTBAMU
OC Windows 7. [l HacTpOWKH HEOOXOIUMO KJIMKHYTH JIEBOM KHOTI-
KOW MBIIIA Ha 3HAYKe OCCIPOBOJHOTO COCAMHEHUS PSIJIOM C YacaMH
Windows. Ilpu 3ToM Ha 3KpaHe MOSBUTCS OKHO CO CIIMCKOM OecIpo-
BOJHBIX CETEH, paOOTaIOIUX PSAIOM C JTaHHOW aOOHEHTCKOM CTaHIHUEH
(cM. Omuoka! McTOYHMK CCHUIKM He Hal/IeH.).

Jlns HacTpoHKK OECIIPOBOIHOTO COSAMHEHHUS HEOOX0AUMO HaXKaTh
Ha cchUiky LleHTp ynpaBiaeHusi cersimu M o0mum gocrynom. Ha
DKpaHEe TMOSBHUTCS OKHO HACTPOWKH ceTed M monakmrodeHui. Jis mooas-
JICHUST HOBOTO OECIPOBOJIHOTO TMOAKIIOUCHHS TPEOYETCS TMEPEUTH 10
cceuike HacTpoiika HOBOro MOAKJIIOYEHHSI MJIM CeTHM U BHIOPATH
nyHKT Iloak/ovyenue Kk 0ecnpoBoAHOI ceTH BPYUHYIO (cM. Omuoka!
M CcTOYHHMK CCHLIKHM He HalieH.2).

Het nogrnrueHus *s
I:d:[l] EcTe A0CTYNHEIE NOAKNHIYEHIA

EEEI‘IFDECAHCE CETEEQE COEAMHEHHME L]
group? 'q'ﬂ
TP-LINK_CF71DA ol
TP-LINK_CF8544 <L
bg ad-hoc L

WiFi-Diom.ru-5024

Ll,l':HTﬁ YNpaeneHnA CETAMK K EELLI,HP.I AoCTYNOM

Pucynok B.1 - OxHo 0030pa 0eclIpOBOIHBIX ceTel
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B oTKkpbIBIIEMCS OKHE MOXKHO yKa3aTh CIEIYIOIIME MapameTphl
coenuuenus (cM. Omuoka! MCTOYHMK CCHLIKH He HaiigeH.B.3):

1. HMmsa cetn (SSID). Mg GecipoBOIHOM CETH, K KOTOPOM 0Y-
JIET MPOU3BOIUTHCS nojkiatoueHue. [Ipu padore B cetn BSS ums momx-
HO COBMNAJaTh C UMEHEM, 3aJJaHHBIM Ha Touyke Aoctyna. [Ipu opranusza-
mun cetu Ad-hoc (cm. pabory OmmoOka! MCTOYHHMK CCBHUIKH He
HaiijleH.) UMs JOJDKHO OBITh OJMHAKOBBIM JIJIS BCEX aOOHEHTCKHX
CTaHINH, 0ObETUHSIEMBIX B CETh.

2. Tun Oe3omacHoctu. [Ipu BbIOOpe pexkuma mU(poBaHUS
WEP uin WPA-PSK Heo6x0auMO BBECTH KJIIOUY CETH.

3.  Tun mmppoBanus.

4. 3anmyckaTb 23TO MNOAKJIKYEHHE ABTOMATHYECKH —
HacTpOMKa MO3BOJISIET aBTOMATUUYECKHU TMOJKIIIOYAThCS K 0€CIIPOBOHOM
CeTH, TIpH 0OHAPYKEHUH €€ B paauyce padoTsl amantepa [1K.

5. Toakiawyarbces, Jaxe ecJd ceTb He NMPOM3BOAUT IIMPO-
KOBeEIATEeJbHYIO Nepeaavy -

[Tocne 3amoyTHEHUsT HACTPOEK, TpeOyeTcs HaxaTh KHONKY Jlasiee.
VYrpaBieHue CO3JJaHHBIMU CETSIMH OCYITIeCTBIIsIeTCsl B pasnene [aneanb
ynpapJjieHus1\Cerb 1 MHTepHeT\YnpaBiieHne 0ecnpoBOIHLIMH Ce-
TSAMM.

Jlnst co3maHust ogHOpaHToBOM cetn Tuma ad-hoC mpw co3maHuM
HOBOT'O TOJKIIIOYEHHUS TpeOyeTcs BbiOpaTh paznen Hacrpoiika Oec-
MPOBOHO CeTH KOMNbIOTEP-KOMIBLIOTEP.
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@ E Y¥cTaHoBKa NoAKNHIYEHWA Il.ul"lill CETH

BuibepuTe BapuaHT NOAKAKOUEHWS

[ »

Moaknwyvedne £ MaTepreTy
BecnposogHoe, ckopocTHOE MAW TenedoHHoE Noginkyderne Kk VIHTepHeTy,

=, CozjaHue W HACTPOIKE HOBOR CETH
cam. HacTpolika HOBOrO MApLUPYTU3ATOPa MW TOHKK JOCTYNA.

Moakniouenne k BecnpoBoHOR CETH BOYYHYHD

[NogknioyeHWE K CKPbITOR CETH MNKW CO3aHWE HOBOTO Npodrna BecnpoBodHOR CBA3K,

Moaenrovenmne k paBodeny mecty
Hacrpoiika Tenedonnore wan VPMN-nogentoderna k paGoveny mecty.

=, HacTpo#ka TenedoHHOr NOAKAKHEH A
Moaentovenune k VHTepHeTy Yepes TenedoHHyHD CETE.

[Qanee ][D‘rueua

Pucynok B.2 - OkHO co31aHUA MOAKJIIOYEHNS WU CETH
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@ t‘.-'_" MogenioveHwe K BEcnpoBOgHON CETH BRyYHYHD
F 5

I:l 33 My CKaTe 3T NOQEKNHYEHWE GETOMATHUHECKH

BbITe MO yrpo3oM.

Wraa ceti: SSID

Twun BezcnacHooTu: [WPAZ-Personal v]
Twvn wudpoeaHua: [AES v]
Knrou BesonacHocoTi: uuu|

BeeawTe nHdopmaLmtio o DecnpoBoAHOR CETH, KOTOPYHO Bbl XOTUTe A00aBMTh

[¥] CkppITe CMMEBDI

[ DoakntouaTscs, aske eCiW CETh HE MPOWSECANT LUMPOKOBELLATENBHYHD NEpEaqy

MNpegynpexaedue, Mo BeiBope 3Toro napameTpa BE30NACHOCTE KOMNBHOTERE MORET

[ Jdanee J[ JTmeHa

——

Pucynok B.3 - Co3nanne npoduiisi 0ecipoBOIHOM CeTH
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KoHTponbsHBIE BOTPOCHI

1 Kakoe ortnuuue mexnay cranmaptom |IEEE 802.11a u cran-
naptom IEEE 802.11b?

2. KakoBo 3Haue€HHME MAaKCUMaJIbHOM CKOPOCTH B CTaHAApTe
IEEE 802.11b?

3. Kakue MeTo/1bl MHOTOCTAHIIMOHHOI'O JIOCTYIAa UCTIOIb3YOTCS
B cetr Wi-Fi?

4. B xakoMm 4aCTOTHOM Auarna3zoHe (DYHKIIMOHUPYIOT CETH
wireless LAN.
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JlaGopaTopHas padora Ne2
Koudurypupoanue u Hactpoiika cetu Wi-Fi ¢ Tomonorueii 1BSS

(Ad-hoc)

1 Ilenp paboThl

[TonyyeHre mpakTUYCCKUX HABBIKOB co3maHus cereir WI-Fi ¢ To-
nojioruedt IBSS (Ad-hoc), a Takxke ucciaenoBaHUE BIUSHUS Pa3InIHBIX
(hakTOPOB Ha MPOITYCKHYIO CIIOCOOHOCTH OECIPOBOIHON JOKAJIBHOU Ce-
TH.

2 Kpatkas nndopmanus o ronojoruu IBSS (Ad-hoc)

Tomonorus Independent Basic Service Set — (IBSS) 6ecriposos-
HOW JIOKAJIbHOW CETH SABJISIETCS MPOCTOM OJHOPAHTOBOM CEThIO, COCTOS-
el Toipko u3 aboHeHTckux cranmui Wi-Fi. Ilpu ucnonp3oBanuu Ta-
KOM TOIOJIOTMU BCE MOJIb30BATEILCKUE CTAHITUU OOIIAIOTCS MEXKIY CO-
001 HaNpAMYIO.

o)

Independent BSS
.}) {IBSS} Network .})

@

Pucynok 1 - Tomonorus Ad-hoc

3 IIpakTrueckoe 3aj1aHue

[Tosb3ysich MPUBEACHHBIM HUXKE ONMMCAHUEM HACTPOMKH CTAHLIUHU
MOJIB30BATES:
1. PazBepryTh ceth WIi-Fi ¢ Tomonorueii Ad-hoc ¢ 3amaHHbIME TIpe-
MOoJIaBaTEeNIeM XapaKTEPUCTUKAMU.
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2. I3MepuTh Cpe/IHIOI0 MPOMYCKHYIO CIIOCOOHOCTD CETH.

3. UccnenoBaTh BIUSHUE KOJIMYECTBA MOJKIIOUYCHHBIX a0OHEHTCKHUX
CTaHIIMH Ha MPOIMYCKHYIO CIIOCOOHOCTh ceTH. 3apuKCHUPOBaTh, Kak
IPOITYCKHAsI CIIOCOOHOCTH JASUTCS MEXKIY CTAaHITUSIMHU.

4 Vka3aHus K BBITIOJIHEHUIO paOOThI

Baumanue!

llepeo evinonnenuem nabopamopuoil pabomsl pPeKOMEHOYemcs
npuocmanosums pabomy awmusupyca Kaspersky. /s smozo docma-
MOYHO 8blOPAMb 3HAUOK AHMUBUPYCA HA NAHENU 3a0ad, HAXCAmb npa-
80U KHONKOU mbluiu u eviopame nynkm Ilpuocmanosexa 3awiumol u
KOHmMpOA...

B pesynbTaTe BBITIOTHEHHS pabOTH B 1a00paTOpUM JTOHKHA OBITH
pa3BepHyTa OeclpoBOJHAs JIOKadbHas ceTh ¢ Tomojoruek IBSS (Ad-
hoc). Bee nccnenoBanust OyayT MPOBOAUTHCS B 3TOM CETH.

[PE— il

RADIUS-cepeg, - KomMyTaTap™ - -
WA p}
m AN ‘3 ﬁ l

AHaNK3aTOp
CommView Q
for Wi-Fi (2R

T

Pabouee mecto 11 2 Pabouee mecto 3w 4 PaBouee mecTo 5 u 6
AP: 192.168.1.10 AP: 192.168.1.20 AP: 192.168.1.30
$81: 192.168.1.11 S§51: 192.168.1.21 S551:192.168.1.31
$82:192.168.1.12 S§S2: 192.168.1.22 $82: 192.168.1.32

2

Pucynoxk 2 - CxeMa 1a00paTOpHOTO MOMEIIICHUS
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4.1 Pa3BeptriBanue cetu ¢ Tononorucii IBSS (Ad-hoc)

Jliis co3manus GecripoBoaHO# cetr ¢ Tonoorueit IBSS (Ad-hoc)

HE0OXO0JMMO HACTpOUTh aboOHEeHTCKue cTaHiuu. HacTpoiika aOOHEHT-
CKUX CTaHIIMA OPOU3BOAUTCS ¢ momolisto cpeacts OC.

Kaxxnass Opuraga HacTpauBaeT CETh CO CIEAYIOIIMMH MapaMmeTpa-

MH:
Tabnuna 1 — [Tapamerpsl cetu
[TapameTp 3amanue asa Opuraabl
HACTPOMKHU 1 2 3
SSID groupl group2 group3
Kanan 2 4 8

IP-anpeca SS 192.168.1.11 | 192.168.1.21 | 192.168.1.31

192.168.1.12 | 192.168.1.22 | 192.168.1.32

Macka noacern | 255.255.255.0 | 255.255.255.0 | 255.255.255.0

1.

o1

Hactpoiite IP-agpeca u macku mojceTeid Ha aOOHEHTCKMX CTaH-
IIUSIX B COOTBETCTBUU C 3aJaHHUEM JIJIs Baiier opuraasl. HacTpoii-
Ka JIOJKHA MMPOU3BOIUTHCS ISl OECIIPOBOIHOTO COCTMHEHUS.

. KitukneTre npaBoil KHONKOW MBIIIM HA 3Ha4YKE OECIPOBOJIHOTO CO-

eAuHeHus U BbiOepuTe NMyHKT LleHTp ynpaB/jieHMsi ceTAMHU M
001MM JOCTYIIOM.

. B obnactu I3MeHeHHe ceTeBBLIX MapaMeTPOB BBLIOpaTh pasiel

HacTpoiika HOBOI0 NOAKJIIYEHUS UJIU CETH.

. B oTkpsiBmiemMcs okHe BoiOpats HacTpoiiky OecipoBoaHOI ceTn

KOMIILIOTEP-KOMIIBIOTEP.

. B otkpriBmiemcs okue Haxxmute ladiee.
. Beenure Umst cetm (SSID) Bamieit Opurasbl, OTKIFOYUTE TTPOBEP-

Ky TOJJIMHHOCTHU M MU POBaHUE JAHHBIX. B HUXHEW yacTu sKpa-
Ha MOCTaBbTE OTMETKY B 10Jie¢ COXpPaHUTH MapaMeTPhbl 3TOH ce-
TH. Haxxmure Ha kHonKy /lasee. Mactep HACTpOWKHA aBTOMaTH4E-
CKH MPOU3BEAET HACTPOUKY CETH.

. KiinkauTe neBoi KHOMKOM MBIIIM Ha 3HAYKE OECIPOBOHOTO CO-

CAUHCHUA PAIOM C HaCaMH. B OTKPBIBIIEMCS OKHC BI)I6€pI/ITC CCThb
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¢ SSID Bameit Opurajpl U HaOKMUTE HAa KHOIKY MOJKIIOYUTS.
J10J’KHO OBITH YCTAHOBJIEHO COCTMHEHUE.

8. C momoIp0 KoMaHAbl PiNG MpOBEpPHTE, YTO CTAHIIMM CIIBIIIAT
apyr apyra. s atoro B komanaHou crpoke Windows Beenute
koManbel Ping 192.168.1.XXX -t, rae BMecto XXX moaCTaBIsi-
T€ 3HaUYCHHUS aJPECOB BTOPOM aOOHEHTCKOM CTaHIIMM Balleil Opu-
rajpl.

4.2 VIamepeHue mponyCcKHOM ClTOCOOHOCTH CETU

[Mpomyckuas crmocodnocts cetun Wi-Fi ¢ Tononorueii IBSS (Ad-
hoc) ompenensieTcsi CKOPOCTBbIO Iepenayd Ha (U3HUUYECKOM YpPOBHE, a
TaK»Ke METOIOM JOCTYIIa CTAHIMH K 00IIel cpee nepeaayn.

1. Haunute nepenauy Oosbinoro (aitma (pexoMeHIyeMbld 00BeM
~200 M6aiiT) ¢ o1HOM aOOHEHTCKOM CTAaHIIMK Ha APYTYIO.

2. Ha xaxxgoll w3 CTaHIMA Ha)XMUATE Ha KOMOHWHAIIAIO KJIABUIII
CTRL4SHIFT+ESC, nepeitnute Bo Bkiaaaky CeTb 1 HaOMIO1aM-
T€ CKOPOCTh IpUeMa/nepeauyu HHPOPMAIIUH.

3. Brruucnure NpomycKHYO CIIOCOOHOCTh CETH.

4.3 OrieHka BIUSHHUS YHUCJIA CTAHIIMN Ha MPOMYCKHYIO CIIOCOO-
HOCTb CETH

bnaromaps ncronb3oBannto Mexannama CSMA/CA mporryckHas
CIIOCOOHOCTh CETH PABHOMEPHO PACIpPENEsAeTCd MEXAY BCEMHU ado-
HEHTCKUMU CTAHLUSIMHU.

1. IMoakmtounTe aOOHEHTCKHE cTaHuMu Opuran 2, 3 u 4 ad-hoc cetu
Opuragel 1. Takum oOpa3oM, Bce 8 aDOHEHTCKUX CTaHLMKN OyIyT
ITOIKII0OYEHBI K oHOI ad-hoc cern.

2. Ha xaxxno¥i n3 aOOHEHTCKHMX CTAHLIMH HA)KMHUTE Ha KOMOHWHAIIHIO
kinapuin CTRL+SHIFT+ESC, nepeitaute Bo Bkiaaaky CeTb.

3. Haunure mepemauy Oombmioro daina (peKoMeHAYeMbld 00beM

~200 MO0aiit) ¢ abonenTckod cranumu 192.168.1.11 Ha
192.168.1.12.
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4. TlapamienbHO HAYHMUTE Tlepenady O0ojbiioro (aiiia (pekomMeHaye-
MBIt 00beM ~200 MOaiit) ¢ aboHeHTCKOM cTaHmuu 192.168.1.21
Ha 192.168.1.22.

5. IlapanmnenbHO HAUHUTE mepeaady 0obIIoro ¢aiia (peKoOMEHIye-
MBIl 00beM ~200 MoOaiit) ¢ abonerTckou cranmuu 192.168.1.31
Ha 192.168.1.32.

6. Habmonalite ckopocTh npuema/nepenadur MHGOpMaIuy Ha Kax-
JIOW CTaHIIWH.

B nucneTuep 3agau Windows O] x|

thaiin  MNapameTpel Bva  SapepweHke paboTel  Cnpaska

MpHAo¥eHHA I Mpoueccel I BrICTPOAEHCTEHE iCETb | Monez0EaTENM I

MNoAKNHYEHHE N0 NOKaNEHOH CETH s

hd
AAanTep | MCnone308aHH, .. | CKOpOC, ., | COCTOAHHE |
MoAkAHYEHHE L., 0% 10MEG.., He pabotaeT
BecnpoBoaHoe ... 25 % 54 MED... PaboTaeT
Mo Ak NHYEHHE | ., 0% 1 MBaM... He patoTaeT

|I'I|:u:uu.Eu:u:u:uB: 46 |3arpy3r<a LI 13% |Ebl.ﬂ.EJ‘IEHHE NaMATH: 335ME | 6 v

Puc.2 - 3aknanka Cetb B ucnerdepe 3amaa Windows

5 Coneprxanue otuera

1.  CrpykTypHas cxema UCCIENYEMOMN CETH.

2. T'paduku n3mMeHeHMs pealbHOW CKOPOCTH Tepesay OT Bpe-
MEHH.

3.  BbIBoJbI HA OCHOBE T'paUKOB U3MEHEHUS pPeajibHOU CKOpPO-
CTH II€peJlavyn OT BPEMEHMU.



2
3

34

Ipuiaoxenue A.

4  XapakTepuCTHKHU 000PyI0BaHMS

B kauectBe aboHeHTCKUX cTaHIui ucnoib3ytores 11K ¢ ycranos-
JICHHBIMHU OecIpoBOJHBIMU ceTeBbiMU Tutatamu 1 P-Link TL-WN951N.
XapakTepUCTUKH YKa3aHHOTO OOOpYyAOBaHUsI MPEACTABICHBI B IpHUBE-

JIIEHHBIX HUKE TaOIUIIaX.

Taoauna Al - TexHuyeckne XapakKTepUCTUKHA 0eCIPOBOIHOIO
agantepa TP-Link TL-WN951N

[TognepxxuBaembie crannap- | IEEE 802.11n

TBI IEEE 802.119g
IEEE 802.11b

Mounocts (EIRP) <20 nbMm

AHTEHHBI

3 BCEHANpaBJICHHBIX aHTECHHHI 110 2 1bu

Pabouune temneparypsl

0°-40°C

I[HaHaSOH 4acToT

2,4000 I'Ty —2,4835 1T

Ckopoctn 1mepenaum JaH-
HBIX

IEEE 802.11n — mo 300 MoOwut/C
IEEE 802.119 — no 54 Mowur/c
IEEE 802.11b — no 11 Mo6wur/c

qYBCTBI/ITeJ'IBHOCTB IMpUCM-
HHUKa

270 Mowurt/c: -68 nbm @10% PER
130 M6wut/c: -68 nbm @10% PER
108 Mout/c: -68 1bm @10% PER
54 Mowut/c: -68 nbm @10% PER
11 Mowurt/c: -85 nbm @8% PER

6 Mowurt/c: -88 nbm @10% PER

1 M6wut/c: -90 nbm @8% PER

Bun Mmonynsun

DBPSK, DQPSK, CCK, OFDM, 16-
QAM, 64-QAM
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5  Ilpuaoxenue b

6 Onucanne HACTPOMKH a0OHeHTCKHX craHummii TP-Link
TL-WN951IN

HacTponky cTaHuuii IOJB30BATENS OCYLIECTBISIOT CPEACTBAMU
OC Windows 7. ;i HacTpOHMKH HEOOXOJMMO KJIMKHYTh JICBON KHOII-
KOM MBIIIM HA 3HA4YKe OECIPOBOJHOTO COEAUMHEHMS PSIIOM C YacaMu
Windows. Tlpu 3ToM Ha 3KpaHE MOSBHTCS OKHO CO CITMCKOM OecIpo-
BOJIHBIX CETEH, pabOTAIOUIUX PSAJIOM C JaHHOW aOOHEHTCKOU CTaHIuen
(cM. Ommoka! MCTOYHUK CCHIKHM He HAl/IeH. ).

J71s1 HacTpOMKK OeCIpOBOAHOTO COSAMHEHUS HEOOXOIUMO HAXKATh
Ha ccpulky LleHTp ympaBjieHusi ceTssMH W 00mMM goctynom. Ha
SKpaHE MOSIBUTCS OKHO HACTPOMKHU ceTeil W moiakiatoueHui. Jist noGas-
JIEHUST HOBOTO OECHPOBOJHOIO MOAKIIOYEHUS TPEOyeTcs MEeperTH o
cceuike HacTpoiika HOBOro MOJKJIIOYEHUs] WJIH CeTHM U BBIOpATh
nyHKT Iloak/odyenue Kk 0ecnpoBoaHOI ceTH BPY4HYIO (cM. Omuoka!
M CTOYHUK CCHIJIKU He HalIeH.2).

Het noaknioyeHns *3
I:E[[l.] EcTe goCTyNHBIE NOAKAMIHEHNA

EEEI'I[‘}CEC,.'J,HCE CETEBOE COEAMHEHME Ll

group2 ﬂq'l!

3001

TP-LINK_CFT1DA ol

Ll ]
- . r
TP-LINK_CF85A4 o

bg ad-hoc :I"._

WiFi-Dom.ru-5094

LLEHT[: YNpaeneHnAa CETAMKA K C'ELLI,HP.I ACCTYNOM

Pucynok b.1 - OxHo 0030pa 0eclipoBOIHBIX ceTel

B oTKkphIBIIEMCS OKHE MOXKHO YKa3zaTh CIEIYIOIIHE MapaMeTpbl
coequHeHus (cM. Ommoka! MCTOYHUK CCHIJIKM He HaleH.b.3):
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6. HMmsa cetu (SSID). Ms GecripoBOIHOM CETH, K KOTOPOM OY-
JET MPOU3BOIUTHCS ToAKItoueHue. [Ipu pabote B cetu BSS umst mommk-
HO COBMaJaTh C UMEHEM, 3aJJaHHBIM Ha Touke jnoctyna. [Ipu opranmusa-
muun cetu Ad-hoc (cm. pabory Ommoka! MCTOYHMK CCHUIKM He
HaMeH.) UMs JOKHO OBITh OJMHAKOBBIM JUIsi BCEX aOOHEHTCKHUX
CTaHIIUN, 00bETUHSIEMBIX B CETh.

/. Tun Oe3omacHoctu. IIpu BbIOOpE pexkuma mUpoBaHUS
WEP nnu WPA-PSK Heo06X01uM0 BBECTH KJTIOU CETH.

8. Tumnm mudppoBanus.

9. 3amyckaThb 3TO MNOJAKJIOYEeHHME ABTOMATHYECKH —
HACTPOIKa MO3BOJISIET aBTOMATUYECKH MOKIIOYAThCS K O€CTIPOBOTHOM
CEeTH, IpH 00HAPYKEHHUH €€ B paauyce padoTsl amanrtepa [1K.

10. Tloakaw4aTbCs, Jaxe €CJM CeTh He MPOM3BOAMT HIMPO-
KOBeNIaTeJbHYIO Tiepeaavy -

[Tocne 3amomHeHUsT HACTPOEK, Tpedyercs: HaxaTh KHONKY JlaJiee.
VYrpaBieHrue CO3/IaHHBIMHA CETSIMHU OCYIIECTBIsAeTCS B pazzene Ilanenn
ynpapjieHusn\Cerb u HHTepHeT\YNpaBieHne 0eclpoBOJAHBIMH Ce-
TSIMH.

Jliis co3pgaHusl OqHOpaHroBoi cetu Thma ad-hoC mpu cosmaHuu
HOBOTO MOJKJIIOYeHUs1 TpeOyercs BuIOpaTh pazgen Hacrpoiika Oec-
NMPOBOHOI CeTH KOMIIbIOTEP-KOMIbIOTEP.

= e e

) @ YcraHoEKa NOAKAOUEHNA WK CETH
Rt =

BribepuTe BapWaHT NoAKAOUeHNA

B Mogrntouerue k MHTepHeTy
BecnpoeogHoe, ckopocTHoe nnw TenedorHoe nogknioderne K MHTepHeTy,

%. Co3jaHue M HACTpoAKa HOBOA CETH
=2, HacTpoiika HoBOrO MapLIpYTHZTOPa MAK TOYKK 40CTYNA.

m

h" MoakntoueHne Kk GeECNPOBCAHOR CETH BRYUHYHD
el 100K O YEHWE K CKPBITOH CETH WKW CO34aHWE HOBOro Npoduna BecnpoBoaHON CBAZN

}' Moakntovenne k paGouemy MecTy
E Hacrpoiika TenedoHnoro wan VPN-nogknroueHnn k paGodemy MecTy.

5 HacTtpoiika TenedoHHoro nograroyeHna
I@‘ MoaknroueHne k MHTEpHETY yepes TEnehOHHYHY CETh,

[ ldanee ]’ CtmeHa ]

Pucynok Bb.2 - OkHO co31aHUS MOAKIIOYCHUS UM CeTH
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@ f‘:’*‘ Moakntouerne Kk BECNPOBOAHON CETH BRYYHYHD
-

Beeawte mHdopmaLmnio o GecnpoBoaHOR CeTH, KOTOPYHD Bbl XOTUTE N00aBUTH

Hma cetu: S5ID

Tun BescnacHocTi: [WPAZ—Personal v]

Tun wudposanna: [AES v]

Knrou GezonacHocT: nnn| CKpQTb CUMECABI

DEEH}fCKETb 3TO MNOGKAHYEHWE BETOMATHHECKK

[T Doakntouatsen, aase eCM CETh HE NPOM3BOANT LUMPOKOBELLATENLHYHD MEpELaYY

Mpegynpexaeqne, MNpn seibope 3Tore napaMeTpa Be30NacHOCTE KOMMBIOTERE MOXET
BbITe NOA yrpo3o,

[ lanee ][ OTtmena ]

Pucynok b.3 - Co3nanue npoduiis 0ecripoBoIHOM CeTH




38

JlaGopaTopHas padora Ne3

Llenb paboOTHI — MOKa3aTh, KakKe 0COOEHHOCTH U PEKOMEHJAIUU CTaHJapTa
IEEE 802.16e cnenyer yuuThIBaTH IpPU MOJEIHPOBAHUHM CETH CBSI3U, a TaKXKe
OTIPECTUTh MUHUMAIBHBIA HAOOp XapaKTEpPUCTUK MPU TMPOCKTHPOBAHUS CETH

Mobile WIiMAX.

O01mme ucxoaHble JaHHbIE JIJI pacyeTa
CeTh IIPOEKTHPYETCS TS TOPOACKOro paiioHa miomasio 17,6 kM, BeIcOTa
noaseca auteHH bC = 30 M, AC = 3 M. OniepaTopy CBsI3U BBIJICJICH YaCTOTHBIN pe-
cypc B nuanazone 3 500 MI 1, mupuHa kaHana — gulopams U3 8apuanma 3a0anus

[TapameTpbl (PU3NYECKOTO YPOBHS:

- 3amuTHBIA nHTEepBaT OFDM-cumBoa 1/8 ot obOmielt ;AR CHMBOJIA,

- BUJI MOJYJISIIIUK CO CKOPOCTBIO KOJIUPOBAHUS 8blOpAmMb U3 8APUAHMA 3d-
oanusl,

- OTHOIIIEHUE paCHpEAeICHUs] PECYpPCOB IpHU Mepeaadye JaHHBIX MO HalpaB-
JIEHUSIM BHU3/BBepX 3 : 1,

- IS TIepeayu cucteMHoi nHopmaruu otBoautes 20 % BpeMEHHU OT BCe-
ro BpEMEHHU IepeaayuH.

O6opynoBanue bC BwiOpano ¢ momuepxkoi texHonoruu MIMO ¢ nByms
AHTEHHAMH — Ha MPHUEM U Iepeiady, MOIIHOCTh M3JIy4eHHus cocTaBiseT 33 nbw,
KYVY anrenn — 16,5 nbu, 4-cexropHas kKoHQUTYypaLus.

[TapameTpbl AC: uyBCTBUTEIBHOCTb P agac — 95 ab, MoutHocTh — 27 abwM,
KY antenns! — 3 nbu, paccrosaue ot bC 1o AC d=510 m

I/ICXO)]HI)IC AAHHBIC IJIA pacucTa 1o Bapuanram:

Ne |[Mupuna | Bug mogymsiuu/ | Tun 3acTpoiiku JlannmagT MECTHOCTH
Bap |KaHaia CKOPOCTh KOJIH-
poBaHus
111,25 QPSK 1/2 [Tpuropon PaBnuHa
2 15,00 QPSK 3/4 I"opoickoii paitoH PaBHMHA C peKUMH XOJIMaMH
3 15,00 16QAM 1/2 | ITnotHas ropojckas | PaBHuHa
4 110,00 16QAM 3/4 | IIpuropon PaBuuHa
5 110,00 64QAM 1/2 | IlnoTHast roposckasi | PaBHuHA C pEAKUMHU XOJIMaMU
6 |20,00 64QAM 2/3 | Topoxackoii paiton | PaBuuna
7 120,00 64QAM 3/4 | TlnotHas ropojckas | PaBHuHa ¢ peKUMH XOJIMaMu
8 11,25 QPSK 1/2 ITnoTHas ropozckas | PaBauna

VYkazaHus K BBITIOJIHEHHUIO PA0OTHI

1.YUyBCTBUTEIBLHOCTH PUEMHUKA
UyBCTBUTEIIBHOCTh — OJHA W3 BAXKHEUIIMX XAPAKTEPUCTHUK, MOJ KOTOPOH
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MOHUMAIOT CIIOCOOHOCTh PaUONPUEMHHKA IPUHUMATH clladble curHaibl. Ha uyB-
CTBUTEJIBHOCTh OKa3bIBAIOT BJIMSIHUE MOIIHOCTb TEIUIOBBIX IIYMOB IMPUEMHUKA,
OTHOUIEHUSI CUTHAJ/IIyM, KOA(DPUIMEHT IIyMa, a Takxke IMOTEpH peav3allui,
YUUTBHIBAIOIINE HEUJICATbHOCTh MPUEMHHKA, OIIMOKA KBAHTOBaHUs, (Da30BBIN LIyM
u Ap. TermoBoi 1yM 3aBUCUT OT IIMPHUHBI MOJ0Ckl kaHaia (BW) u Moxer ObITh
BBIYHCIICH 10 (hopMyJIe

P.w = -174 +10log(Af) ,

rae Af — ucrons3yemas mosioca 4acTor.

Cranpapt IEEE 802.16 opueHTMpoBaH Ha HMCHOJIB30BAaHUE IOJIOC YACTOT
mpuHor B 1,25; 5,0; 10,0; 20,0 MI't 1 ocHoBan Ha TexHojoruun OFDM (Orthog-
onal Frequency Division Multiplexing — My IbTHIUIEKCHPOBaHUE TTOCPEIACTBOM OP-
TOTOHAJBHBIX HECYIINX). 3a CUET HAJMYMS 3aIIMTHOTO WHTEpBajIa MEXIY IO HE-
cymuMu 3G GeKTUBHAS IIMPUHA CIEKTpa CUTHAjla HECKOJbKO OOJIbIIE IIUPUHBI
kaHana (BW), mostomy Af MOxHO paccuuMTaTh Kak MPOU3BEACHNE MIUPUHBI KaHa-
na BW, yucna ucnonb3yembix nmogHecymux ( Ny, ), MOTHOTO YKCiIa MOTHECYIINX
OFDM curnana ( Nyeero ) ¥ K03 dunmnenta nuckperuzanuu (N) [2]. Tabn. 1 co-
JEPKUT JUTSI KAk A0W mupuHbl KaHana 3HauYeHUs Nyen 1 Npcero -

[Tpu pacuere yuectb, 4TO Ny, COCTOUT U3 CYMMBI YUCHa MOJAHECYIIUX JaH-
HBIX (N ) ¥ urcna nuioTHbIX MoAHEeCYIUX ( Niymor ). UHCHO MOgHECYIMX J1aH-
HBIX onpenensiercss s Hucxopasuiero HampabiaeHUs (Nupr) ¥ BOCXOMSIIETO
HarpaBiaeHus ( Nyuu ). Koagduuuent nuckperusanuu N onpenensieT UHTEpBaj
MEXIy TTOJTHECYIITUMHU (BMECTE C IMIMPUHOMN MOJIOCH M KOJMYECTBOM MOTHECYITUX
JAHHBIX) U MOJIe3HOE BpeMs cuMmBoja. OH paBeH 28/25 miisi KaHala, MIMPUHA T0-
Jocel Kotoporo kpatHa 1,25; 1,50; 2,00; 2,75 MI'u. Takum oOGpa3om, TEII0BOM
IITyM MOET OBbITh OIpeziesieH o GpopmyJie

P, =174 + 10 |Og [BWn(N yen /NBcero)]'
(1)
PTH_I =

Tabnuya 1TlapaMeTpsl, onpeiensieMble MUPUHOM MOJOCH KaHaja

[Hupuna nosocel, MI't(|N Bcero N ucn N mauDL  |NmanUL
1,25 128 85 72 56
5,00 512 421 360 280
10,00 1024 841 720 560
20.00 2 048 1681 1440 1120

OTHoOIlIEHHE CUTHAJ/IIYM NPUEMHHUKA 3aBUCHUT OT CXEMbI MOAYJISIIUU. Taou.
2 COACPIKHT MEPEUCHb CXEM MOIYJISINHA, yTBepkaeHHbIX cTanaapToM WIMAX, u
uX TpeOboBaHUs K OTHOIICHHIO curHan/mym (K,,,). 3nadenus K., npuBeaeHs! ajs
ceeprouHoro konaupoBaHusi (CK) u cBeprounoro typOokoguposanus (CTK).
[IpuBeneHHbIe JaHHBIE CIPABEAJIMBBI JIJIsl KaHANA C aJJATUBHBIM O€JIbIM rayCCOB-
CKUM LIYMOM U KO3 HIHEHTOM 0mur6oK pasHsmM 107,
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Tabauya 2 - TlapaMeTpbl CXeM MOIYJISIIUH

Cxema wmonyns-|K.,, nmpu CK, nb |K.,, npu CTK, nb KomnuecTBo OUT Ha
00051 CUMBOI, Ry,

QPSK 1/2 5,0 2,5 1,0

QPSK 3/4 8,0 6,3 1,5

16QAM 1/2 10,5 8,6 2,0

16QAM 3/4 14,0 12,7 3,0

64QAM 1/2 16,0 13,8 3,0

64QAM 2/3 18,0 16,9 4,0

64QAM 3/4 20,0 18,0 4,5

[Torepu peanuzanuu (L), BbI3BaHHbBIE TOBBIIICHHBIM (h)a30BbIM IIIyMOM MPHU-
€MHHKa, CHIDKAIOT €r0 YyBCTBUTEIBLHOCTD, U JIJISI HOPMAJILHOW pabOThl TaKOM CHU-
cTeMbl TpeOyeTcst Ooee MOITHBIA pauOCUTHANI. 3HaYeHue L) TpUHATO paBHBIM 5
ab. Takum oOpasom, hopmyina sl pacuera HeOOXOUMOI0 YPOBHSI UyBCTBUTEI b-
HOCTHU MTPUEMHHKA UMEET BU]T

Pow = -174 + 1010g[BWN(N ,:co/N peero )] + Ko + Koy +L, (2)
PTH_I =

rae kodddumuent myma K, = 7 ab, cormacHo pexomenmarusm WIMAX
Forum.

2.BrogkeT TUHUH

Jlns pacuera nanbHOCTU CBSI3M MCHOJB3YETCS YpaBHEHUE OOJKETa JTUHUH,
KOTOpPOE CBA3BIBAET YPOBHU MOIIHOCTH HA BXOJI€ MPUEMHHUKA M BBIXOAHOW MOIII-
HOCTH N€peIaTyuKa, HAXOASIIMXCS IPYT OT Apyra Ha 3aJlaHHOM paccTostHuH. [Ipu
pacyeTe AAJbHOCTU CBSI3M BbIOMpAETCs HAMMEHbIIEEe U3 3HAYEHUM Oromkera IS
Hucxoxsmero (DL) u Bocxomsmero (UL) nanpasnenuii. brogxeT TMHUN 3aBUCUT
OT TEXHUYECKUX XapaKTEPUCTUK 0a30BOM M aOOHEHTCKOW CTaHIMN. 3aMUpaHuUs
CUTHAJIa HE YUYUTHIBAIOTCS MOJEIIBIO PACIPOCTPAHEHHUs PAaJMOBOJH, ITOATOMY HX
CJIeIyeT y4ecThb IIpH pacyere Oro/pKeTa JUHHUM (3armac Ha 3aMupaHus F cocrapiser
10 nb).

Ha rpanunax ceKTOpoB B KaHAJI CBSA3M BHOCHUT MCKaXECHUS MEXKKaHaJbHas
uHTep(epeHIusl, ypoBeHb KOTOPOU MPHUHSIT:

- JUIS HUCXOJAIIETo KaHaia - lp = 2 b,

- st Bocxoqsuiero - ly. =3 ab [3].

Jnst yuera Toro (axra, 4To 3AaHUS MPENSTCTBYIOT PACIPOCTPAHEHUIO DJICK-
TPOMAarHUTHBIX BOJIH, KPOME 3araca Ha 3aMmupaHus paguocurHana F = 10 gb,
HE0OXOAMMO BBECTHU JIOMOJIHUTENbHYIO NompaBky Uc, 3HaueHne KOTOpOi 3aBUCUT
OT IUIOTHOCTH 3acTpoilku. Tabmn. 3 comepX uT 3HAYEHHs MOMPABOYHOTO KO3Pdu-
nuenTa Uc.
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Tabauya 3 3Havyenus norpaBoyHoro kodddumuenta Uc

Tur 3acTpoiiku Uc, b
Cenbckas MECTHOCTh )
[Tpuropon 0
["opojckoii paiioH -3
[inoTHas TOpoICKas 3aCTpOUKa ~4

BropkeT TUHUM JUIST HUCXOZSIIETO HampaBlieHUS OT 0a30BO CTaHIIMU K
abonentckoii craniuu (bC ® AC) MoxHO paccuuTaTh o popmye

DLsn = Prx e - P aoac + G se + Gaxac - Li- F - Ip. + U, (3)
DLgn =

rie Pty 5c - U31yyaemas MoniHocTh nepeaarurnka bC, nbwm;

P 104c - ayBcTBUTENBHOCTH pueMHUKa AC, n1bwm;

Grxpc - KoaddunmeHT ycunenust anteHHsl nepenatunka bC, nbu;

Gryac - KodhdurmenT ycunenus anteHHsl npueManka AC, nbu;

L; - moTepu B puaepe, npuHITH paBHbIM 3 11b;

F - 3amupanue paguocursana, nb;

IbL - ypOBEHb MeKKaHAJIBHOM UHTEpPEepeHInu, 1b;

U, - monpaBouHbIil K03 (GUIIUEHT TUTIA 3aCTPOKH, Ib.

J71s1 BOCXOJIAIIEro HampaBIeHuss OT a0OHEHTCKOM CTaHIMU K 0a30BOM CTaH-
un (AC—bC) OromKeT JIMHIU UMEET BUT

UL sn = Prxac =P aoso + Grxac + Gruse -F-lu + UC. (4)
UL g =

3. Moaesib pacnpocTpaHeHusi paAOBOJIH

Jlnst pacyeTa ONTUMAIBHOTO PACCTOSIHUS OT 0a30BOMl CTaHLIMM A0 aOOHEHTa
HEOOXOJIMMO OIIEHUTh YPOBEHb MOTEPH MPU PACIPOCTPAHCHUU paiuoBOJH. [loTe-
pH Ha Tpacce MpU pacHpoOCTPAHCHUU DJICKTPOMArHUTHBIX BOJH B peaJIbHOM cpefie
OTPENICIISIIOT YMEHbBIIICHUE YPOBHS MOIIHOCTH CUTHaja. DTH MOTEPU HE JTOJKHBI
MPEBBIIATH YHEPTETUUECCKUN OFOJIKET TMHUM (MUHUMAJIbHBIN U3 JBYX 3HAUCHUN).
J{nst pacuera ypoBHS ITOTE€Pb MCIOIB3YETCS MOJIENIb Jpuera - ['puHInTeiina, npu-
MeHsiemas padoueii rpymnmoi |[EEE 802.16. Ota Mmonens 6asupyercs Ha sKcmepu-
MEHTAJIbHBIX H3MepeHusx, npoeAeHHbIX B CIIIA. C yuyeToM HEKOTOPOTO MUHHU-
MaJIbHOTO paccTostaus dy ypOBEHb MOTEPh PACCUUTHIBACTCS 110 (GOPMYIIe

L = 20l0gso(47 do)) + 10ylogio(d/do)+s + ALs + ALy, (5)
L=
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rie d - paccrosare ot BC g0 AC (d >dy,, dg = 100 m);

A - IJINHA BOJIHBI, M;

S - YPOBEHb 3aTCHEHUS CUTHAJIA;

AL - monpaBoYHbBINH KO3PDUITUEHT IS 4aCTOTHI;

AL}, - monpaBo4HBIA KO3(PHUIIUEHT 11 BHICOTHI aHTeHHBI AC, 3aBUCSIIIHIA
OT THUIIA MECTHOCTH,

y = a-bhy+c/hy , rae hy - BeicoTa anTennsr bC.

[TocrostHEBIC @, b, C 3aBHCAT OT NaHAIadgTa MECTHOCTH (Tabdi. 4). YpoBeHb
3aTEHEHUS CUTHAJIA S , U3MEHSIIOIIMICS 10 JIOTHOPMAaJIbHOMY 3aKOHY pacmpe/erie-
HUS C HYJIEBBIM CPEIHHMM, TAK)KE€ 3aBUCUT OT THIA JaHAmadTa MecTHOCTH: A -
XOJIMUCTass MECTHOCTh, YMEPEHHBIN Jiec; B - paBHMHA ¢ penkumu xoamamu;, C -
paBHUHA, PEIKUI JIEC.

Tabauya 4 [lapameTpsl, 3aBUCSIINE OT JJaHAIa()Ta MECTHOCTH

[Tapametp A B C
a 4,6 4,0 3,6
b 0,0075 0,0065 0,0050
C 12,6 17,1 20,0
S, nb 10,6 9,6 8,2

be3 ucnonb3oBanus nmonpaBoyHbIX K03 dunuentoB ALy, AL, ¢opmyna (5)
JeMCTBUTENbHA TOJIBKO /ISl yacTOT MeHblIe 2 [T u BBICOTHI aHTEHHBI IPUEMHHU-
ka 10 2 M. IlonpaBounslii ko3 ureHT s Apyroi yactotel AL; 3anuceiBaeTcs
CIEAYIOIIMM 00pa3oMm:

ALf =6log;,(f/2000), (6)
ALf =

rie f - yactora paguocurnana, MI .
dopmyna AJisl BBIUUCICHUS MOMPABOYHOTO KOA(P(UIIMEHTA JJIsI BBICOTHI aH-
TeHHbl AL}, 3aBUCHT OT nanamadTa MECTHOCTH:

ALy =10,8 logyg (h/2) ansa A uB Tumnos,

ALy = - 20log3(h/2) ans C Tuma,
(7)
ALh =

rac h - BeIcOTa aHTEHHEI IIPpUCMHHUKA, M.

4. PacueTr cCKOpPOCTH Nepeaaym JAHHBIX HA CEKTOP
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CkopocTh Tiepeiaun JaHHBIX 3aBUCUT OT IIMPHUHBI IMOJIOCHI KaHalla U HC-
MIOJIE3YeMOM CXeMbl Moy s [6]. Ha ckopocTh mepenaun JaHHBIX BIUSIOT 3a-
IIUTHBI WHTEpPBaJl CHUMBOJA [, , OTHOIICHHE pPaCIpPEICICHUsS pPECypCcOB
BHu3/BBepx (DL/UL) u Bpems mepemaun mnporokoabHoi uHbopmaruu (T,). Mo-
MEHT BPEMCHH, B TEUCHHE KOTOPOTO HUKAKWE JIaHHBIC HE TEPEIAl0OTCs, a MOChLIa-
eTCsl pa3Iuy4Has cUcTeMHas uHpopmanus, HeoOXoauMmas A MHUIMATU3AIUU U
CUHXPOHHU3AIIMH, HA3bIBACTCA BPEMEHEM Iepeadyu MPOTOKOJIbHOW HMH(POpPMAIUH.
Torma nmo Qopmyne (8), MOXKHO paccuuTaTh CKOPOCTh MEpeAaud JaHHBIX IIO
Hamnpasyienuto BHU3 (bC —AC):

RDL =BWn (NuaH DL /NBcero )RCI/IM [1 - (Th/l + Tg )]KTDD DL, (8)

RpL =

1€ NypL - YUCIO MOJHECYIIMX /IS TIEpe/layd JIaHHBIX MO HaIPaBJICHUIO
bC —-AC;

Reuy - KOJIMYSCTBO OUT HA CUMBOJI;

T} - BpeMs nepeiadr MpOTOKOJIBHOW HH(GOPMAIIUH;

T - 3aIIMTHBINA UHTEPBAT,

KioopL - K03dduimeHT pacmpeaesieHuss pecypcoB 1o HampabieHuio bC
—AC.

Jns pacdyeTa CKOpPOCTH Tepedadyd JaHHBIX IO HarpabiieHnio BBepx (AC
—)BC)Z

RUL = BW N (N auut/Ngeero ) Reum [1 - (Th/1 + Tg )] Krppur 9)
RuL =

rae NyzuL - YMCTIO TOJHECYIIUX IS TIepeladd JTaHHBIX M0 HaIpPaBJICHUIO
AC —BbC ;
KropuL -K03ddunuent pacnpenenenus pecypcos UL.

ITpu pacuerax T, npuHumaeTcs paBHbIM 20 % OT OCHOBHOTO BpEMEHU Tepe-
JlayM, a 3HAaYEHHUE 3alUTHOTO UHTEpBaja - 1/8 OT JIMTENBHOCTH MOJIE3HOTO CUM-
Bona. Cranmaprom |EEE 802.16e Takke mpenycmaTpUBalOTCS 3HAYEHUS 3AIUT-
Horo uHTepBaia 1/4, 1/8, 1/16, 1/32. CooTHOIllIEHHE MEXay HaIMpaBICHUSIMU
BHU3/BBEPX MO3BOJIAECT PEryJIUpPOBATh OTHOILIEHUE CKOpocTer. 3HaueHust N, ui,
NanpL, Npcero OBUIM TIPUBENICHBI BhINIE B TaOu. 1, 3HaueHue Ry, 3aBUCUT OT BHI-
OpaHHOU CXeMbl MOAYJAIUH (CM. Ta0. 2).

5. Pacuer 1aJJLHOCTH CBAI3H
Jliist onpeneneHus: MpeeIbHON JaTbHOCTU CBS3U HEOOXOJUMO PACCUUTATh CyM-
MAapHOE YCWJIEHHUE TPaKTa, KOMIIEHCUPYIOUIEE MOTEPU HA TPACCE PACHPOCTpaHe-
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HUS, U TI0 TpaQUKy OMpPEAeTIuTh COOTBETCTBYIOLIYIO 3TOMY 3HAYEHUIO JTaJTbHOCTD.
VYcunenue tpakta B 1b onpeaensercs no dhopmyie (5):

100 . -
b!q -

LdaneHOCTE, K
—
ned ko
[e=Ta ¥ -8
S35
FEE

/
oA

90 100 110 120 130 140 150 160 170 180
CymmapHoe younenue Tpaxta, 46

Pucynok 1 -I'paduk 3aBUCHUMOCTH JAIBHOCTH CBSI3U OT CYMMapHOTO yCHUJICHUS
TpakTa





