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1 3ATAJIBHI BIIOMOCTI
1.1 CepenoBuiiie 6e31p0TOBOIO 3B'A3KY

Wi-Fi - ckopouenns Bix anriiiickkoro Wireless Fidelity, o o3Hauae
craHfapT Oe3aporoBoro (pamio) 3BSI3KY, SKUM 00'€AHYe JIEKilnbKa
crannapTiB Ta mae odimiline HaitmenyBanHs [EEE 802.11 (Bin Institute of
Electrical and Electronic Engineers - wmikHapomHOi opranizaiii, ska
3aliMaeThCsl PO3POOKOI0 CTAHJAPTIB y Taiy3i eNEeKTPOHHUX TEXHOJOTii).
Paniyc mokputrtst Wi-Fi 3aiexuTh Big NOTYKHOCTI BWUIPOMIHIOBAHHS,
KUTBKOCTI MPUMOMHUX aHTEH, CXEMH MOJYJISAIIT 1 KOPEKI[iT TOMHUIIOK.

3aranpHHUll CTaHIApT BHU3HAYae (YHKIIOHYBaHHS O€3JpOTOBHUX
Mepex, B SKHX Ui Tiepefadi JaHUX Ta HaJaHHS TOCTYT, SK TPaBUIIO,
BHKOPHCTOBYIOTbCS ~ HemineH3oBani wactotn 2,4 [Tu ta S5 [T
MakcuManbHa NalbHICTh Mepeaadi CUrHaly y Takii mepexi ckimamae 100
METpIB, OJHAK Ha BIKPUTIA MICIEBOCTI BOHA MOYE JOCSATaTH W OLIBIINX
3Havenb (mo 300-400 M) 3BI/Ian71H0 0e37]pOoTOB1 MepexeBi TeXHonori'l'
paziocucTeM, ajie BCi BOHH 3 YCIIIXOM 3aCTOCOBYIOTHCS B Oi3HEC!.

PAN (mepcoHanmbHI Mepexi) - KOPOTKOMmirodi, pamiycoM mo 10 m
Mepexi, ski 3B's13yroth [1K 1 immi npuctpoi - KIIK, Mo6utbHI Tenedonw,
MIPUHTEPH, TOIMIO. 3a JOMOMOI'OI0 TaKMX MEPEX peani3yeThCsl IPOCTa
CHHXpPOHI3allil JaHWX, YCYBAIOThCS TMPOOJEMH 3 JOCTAaTKOM KaOeliB B
o(icax, peamizyeThCsl MPOCTHI 0OMiH iH(OpPMAITIEI0 B HEBETUKAX POOOTHX
Tpymax.

WLAN (6e3apoToBi mokampHi Mepexi) - pamiyc mii qo 100 m. 3
iXHBOIO JIOMIOMOTOIO peaTi3yeThbC OE3APOTOBUIl TOCTYH 10 TPYIOBHX
pecypciB y OyAMHKY, YHIBEPCHTETCHKOMY KopIryci, Tomo. Taki Mepexi
BHKOPHCTOBYIOTHCS AJISl IPOIOBKEHHS MMPOBITHUX KopriopaTuBHUX LAN.

WWAN (6e31p0ToBi Mepexi IMUPOKOi i) - 0e3apOTOBHIA 3B'SI30K,
SKU  3a0e3nmedye MOOUTPHMM  KOpPHCTYBa4aM JIOCTYH 1O  iXHIX
KOPIIOpaTHBHUX Mepex 1 [HTepHery.

Ha camomy BepxHBOMY piBHI MU MOXEMO Klacu(iKyBaTH O€3IpOTOBI
Mepexi 3a IBOMa KPUTEPIsIMH: TIO-TIEpIIe, Yepe3 Ky KUTbKICTh 0e3pOTOBUX
Mepexo/1iB MPOXOIUTH MAKeT TaHUX B OE3pOTOBIN Mepexi, yepe3 oxuH abo
JEKUTbKa 1 Mo-ZIpyre, Yd NPHCYTHS B Mepexi Oynb-ska iHppacTpyKTypa,
HanpuKiIaz, 6a3oBa CTaHLIs:

— OoJHOIepexiHa Mepexa 3 IHQPAaCTPYKTyporo. Y TaKHX MEpeXax €
0a3oBa cTaHIlis, KA MiAKIIOYAeTbes N0 mpoBimHoi Mepexi (IHTepHeT).



Binein toro, BCi mepemadi Mik Ii€r0 0a30BOI CTAHINEK 1 0€3IPOTOBUM
XOCTOM 3/IIHCHIOETBCS 3a OIMH Oe3POTOBUIA mepexia. Mepexki craHmapTy
802.11 HaifuacTilie BUKOPUCTOBYIOTHCS B HABUAJbHHX ayAUTOPIsAX, Kade
abo Oibmiorekax. CrinpHUKOBI Mepexi mnepenmadi ganux 3G Takox
MOTPAIUISIOTH i IO KaTeropiro;

— oJHOmepexiHa Mepexa 0e3 iHPpacTpyKTypu. Y TaKuX Mepexax
BIJICYTHs 0a30Ba CTaHILis, sSKa MiIKIIOYAEThCS 10 0€3pOTOBOT Mepexki. Ase
OJIMH 3 BY3JIIB TaKoi OJHOMEPEXiJHOT Mepeki MOXKe BUCTYNATH B SIKOCTI
KOOpJMHATOpA Mepeadl JaHuX MK iHImMHU By3iamu. Mepexi Bluetooth i
Mepexi 802.11 B pobouoMy pexuMi € OJHOMEPEXiIHUMH Mepexamu 0e3
iHpacTpyKTypH;

— OaraTonepexizHa Mepexa 3 iHPPaCTPYKTYporo. Y TaKuxX Mepekax
0a30Ba CTaHI[is] IPUCYTHS 1 MiKIFOYAETHCS KabeaeM [0 OUIbIIOI TPOBiqHOT
Mepexi. Ajte 0e3IpOTOBI By3JIM MOBHHHI 3/IHCHIOBATH 3B'SI30K 4Yepe3 IHII
0e31pOTOBI BY3JIH JIJIsl BCTAHOBJICHHS 3B'S3KY uepe3 0a30By craHiito. [1ix o
KaTeropiro MmanajarTh Jeski 0e3pOTOBI CEHCOPHI Mepexi 1 Tak 3BaHI
0e31pOTOBI 3MIMaHI MEPEXKi;

— OararomepexigHa Mepexa 0e3 iHGpacTpykTypu. Y Mepexax
TaKOTO THITY BIZICYTHSI 0a30Ba CTAHITIS 1 TOBIIOMIICHHS, SIKi BIATIPABIISIFOTHCS
OJIHHM BY3JIOM, MOXYTb ITepEAaBaTHCS 3a IOIOMOTOFO IIE JIEKITBKOX BY3IiB,
TIepII HIK MOCATHYTH MICI TpU3HadeHHSA. By3nm Mepexi MOXyTh OyTH
MOOUTHPHUMH 1 3'€qHAHHS MK HUMH 3MiHIOBaTHCS. Mepexi Takoro Kiacy
HA3UBaIOTh MOOLILHUMHE JAerneHTpanizoBanumu mepeskamu (Mobile ad-hoc
network, MANET). SIkmro By3naMu Takoi Mepexi € TpaHCIIOPTHI 3aCO0H, TO
MEPEXKY HA3UBAETHCS JICIICHTPATI30BAHOK TPAHCIOPTHOIO MEPEKero
(vehicular ad-hoc network, VANET).

1.2 Orasia cranaapTiB Texnosorii Wi-Fi

Icaye psg crarnmapris cimeiictBa IEEE 802.11 ame He Bci BoHU € Ha
JaHUH Jac TIF0YHUMHU.

IEEE802.11 - cranmapt 6e3aporoBux LAN, 3acHOBaHMiI Ha Tiepeaadi
naHux B mianasoi 2,4 I'T'u. OO6MiH maHuMu 31 mBHAKICTIO 1-2MOit/c.

IEEE802.11a - crammapt Oe3mporoBux LAN. Ilepemaua nganux B
miama3oHi 5 [T, Jlianma3oH po3aineHUN HA TP HETIepeciyHi MiiTiarna3oHmu.
MakcuManbHa MIBHIKICT OOMIHY JaHUMU cKianae 54 Moit/c.



IEEE802.11b - crammapr Oe3mporoBux LAN, 3acHoBaHMi Ha
Oe3nmporoBiii mepemadi manux B gianaszoni 2,4 [T VYV crammapri
nependaveHo nBa Tunu Momysamii - DSSS 1 FHSS. Makcumainbna
MBHUAKICTE poboTu ckiagae 11Moit/c. Cranaaptom 802.11b nependadene
AaBTOMAaTHYHE 3HIDKEHHS MIBUAKOCTI MTPU MOTIPIIEHH] SIKOCTi CUTHAIY.

IEEE802.11e — noB'si3aHuii 3 BAKOPUCTAHHSAM 3aCO0IB MyJIbTHME]TIa.

IEEE802.11g - Ge3nporoBa mepenaya naHux B pgianaszoni 2,4 [T
MakcuManbHa IIBUIKICTH Tepefadl JaHuX CTaHoBUTH 54 MOit/c. [Jlns
30LIBIICHHS MIBUIKOCTI OOMIHY JaHUMH, 3aCTOCOBAaHUM METOJ MOIYJIALIT 3
OPTOrOHAJBHUM YaCcTOTHUM MyJbTuiLiekcyBanusim (OFDM - Ortogonal
Frequency Division Multiplexing) i wmerox ABIHKOBOro MaKeTHOrO
sroptkoBoro koayBanHsi PBCC (Packet Binary Convolutional Coding).

IEEE802.11i - Bupimiye mpoOieMu 3aXUCTy JaHUX KaHATbHOTO PiBHSI.

IEEE802.11e (QoS, Quality of service) — rapanToBaHa sIKicTh OOMiHY
JAaHUMH I1IUIIXOM TIEPECTAHOBKHU TPIOPUTETIB PI3HUX TMAKETiB; HEOOXITHUHN
JUTs pOOOTH TaKMX IIOTOKOBUX cepriciB sik VoIP abo IP-TV.

IEEE802.11n - crammapt Oe3mporoBux LAN, 3acHOBaHU#I Ha
Oe3apoToBiii mepemawi maHumx B miamasoni 2,4 I'Tm. Bim 3abesmeuye
mBUAKICTh Ha piBHi Fast Ethernet; 38opotHo-cymicHuit 3 802.11b1 802.11g.
OcHOBHA BiAMIHHICT - gomaBaHHs A0 ¢izuunoro piBusg (PHY) miarpumku
mporokoixy MIMO (multiple-input multiple-output).

IEEE802.11ac — HoBwmii crangapt O0e3mporoBux Mmepex. LlIBuakocti
nepenaui qanux go 1,3 ['6it/c, eHeprocnoxxuBanHis B nmopiBHsHHAL 3 802.11n
3HIDKEHO 10 6 pa3iB. 3BopoTHa cymicHIcTh 3 802.11a/b/g/n.

IEEE802.11ad — momudikamis IEEE 802.11ac (npamroe Ha 60Ghz).

IEEE802.11ax (WiFi 6) — (mo 11 T'6i1/ ¢), BUKOPHCTOBYE 4aCTOTH y
mianazonax 2,4 I'T ta 5 I'Tu (momaTKoBi cMyru 4acToT y Jiarma3oHax Bif
1m07IT1L

IEEE802.11be (Wi-Fi 7) - mintpumye vacrotHi aianaszonu 2,4 I'T, 5
I'Tr ta 6 I'Ta. lIBunkicts nepenadi qanux — xo 30 1'6it/c mis mpuctpois 3
16 anrenamu. llinTpumka kanaxiB mmpuHOoo 320 MI'm, 16 mpocTtopoBux
notokie MU-MIMO, texuosnorii 4096-QAM, Multi-RU ta Multi-Link.

1.3 ®i3uyHuii piBeHb Ta piBeHb YIPABJIIHHSA A0CTYNIOM

Crannapt IEEE 802.11 Bu3Hauae nmopsiiok opraizanii 6e31poToBux
MEpEeK Ha piBHI yHpammiHHA JocTyrnoM 1o ceperosuina (MAC - Medium



Access Control) i ¢ismunomy (PHY - Physical Transport protocol) piBHi.
®di3uvHUl piBEHb MONUISIETHCS HA JIBA MIAPIBHS:

— PLCP (Physical Layer Convergence Protocol - koHBepreHTHHI
MPOTOKON (Pi3HYHOTO pPiBHS);

— PMD (Physical Medium Dependent - 3anexxuuii Bif (i3HuHOro
HOCIsT).

OcHoBHMMHU 3a1auaMu kepyBaHHs piBHeM PHY € HacTpoiika kaHamiB.

Koxen 3 ¢isnunux piBHiB (PHY) mae mepeBaru, siki J103BOJNSIOTH
KOpUCTyBauaM oOUpaTH ONTHUMajbHY JUIi CBOTO BHIAJKy pealizalliio
0e3poTOBOI Mepexi y Mexkax craHaapty. Hemonikom € Te, 1o koprcTyBadi
MOBUHHI JIOaTKOBO MOrO/DKYBATH THIT 1 IIBHJKICTH CBOIX MEPEXEBUX
3ac00iB, MO0 JOCITTH CyMiCHOCTI.

Crannmapr IEEE 802.11 nmepenbadae nepenady CUTHAIY OTHUM 3 JIBOX
MeToiB - npsamoi nociigoBHocTi (Direct Sequence Spread Spectrum, DSSS)
1 wacroraux cTpuokiB (Frequency Hopping Spread Spectrum, FHSS), sxi
PO3PI3HAIOTBCS CIIOCOOOM MOJIYJISINT, aje BUKOPUCTOBYIOTH OJHY 1 TY XK
TEXHOJIOTII0 PO3IIUPEHHS CIIEKTPY.

OCHOBHHUII TIPHUHIAII TEXHOJIOTiI po3mmMpeHHs crekTtpy (Spread
Spectrum, SS) - Bif By3bKOCMYTOBOI'0 CIIEKTPY CUTHAY, KA BUHUKAE TIPU
MOTEHIIHHOMY KOJIyBaHHI, NMEPEUTH 10 MHMPOKOCMYTOBOTO CHEKTpPY, IO
JIO3BOJISIE 3HAYHO IiABUIIMTH 3aBaIOCTIHKICTh TIEpEIaHNX JTaHUX.

Meron FHSS mnepenbauae 3MiHy Hecydoi 4YacTOTH CHTHANY NpH
mepenaui  iHGopmamii. [T MIBHIMEHHS 3aBadOCTIMKOCTI MOTPiOHO
30UIBIIMTH CIIEKTP TIEPEJAHOr0 CHUTHANY, IS 4YOro Hecyda dYacToTa
MIHAETBCS TI0 TICEBJOBHIIAJIKOBOMY 3aKOHY, 1 KOKEH MakKeT MJaHUX
MepeaaeTbcs Ha CBOI HECydild 4acToOTi.

[Ipu Buxopucranui FHSS xoHcTpyKIIis mpuitMada mpocTta, aine MeToj
3aCTOCOBHHI SIKIIIO MPOMYCKHA CIIPOMOYKHICTh He mepeBuiinye 2Moit/c (B
nonoBuerHi IEEE 802.11b 3amumuscs oqua DSSS). CriiibHO 3 TPUCTPOSIMA
IEEE 802.11b Moke 3acTOCOBYBAaTHCS YCTaTKYBaHHS,IIO MiATPUMYE
DSSS(mBuaKicTh TIepenadi He MEPEeBHIINTh MAKCUMAaIbHY HIBUAKOCTI B
"By3pkomy Micti" (2 Moit/c).

B ocnoBi meromy DSSS nexurts npunmun ¢as3oBoi MaHimynsmii
(nepemaya iHQopmamii CTPUOKOMOMIOHO 3MIHOK IOYaTKOBOi (hasm
curHaiy). Jis po3mMpeHHs CIeKTPy MepeaHOro CUTHAITY 3aCTOCOBYETBCS
neperBopeHHs iHQopMmanii B xox bapkepa, sikuii € ICeBIOBMIIAAKOBOIO
MIOCITi IOBHICTIO.



VY wmepexi IEEE 802.11 po3mmpeHHs AocATaeThes 3a JOMOMOTOIO
nmocmigosuocti (+1, -1, -1, +1, -1, +1, +1, +1, -1, -1, -1). Ha xoxeHn
nepenanuii OiT BuainsgeTses 11 6it B mocmigoBHocTi bapkepa. Po3pisHsoTh
npsiMy 1 iHBepcHy mociigoBHOCcTi bapkepa. OnuHuuHi 6iTH MepeaaroThes
npssMaM  kKozmoM bapkepa, a HymboBi - iHBepcHHUM. HaiiromoBHimor
OCOOJIMBICTIO JIAHOTO METOMy € CTIMKICTh JO 3aBajJl 1 HEYYTIUBICTH 0
0araTonpoMeHeBOro PO3MOBCIOPKEHHS.

ITig 6e3nporoBi mepexi B miama3oni 2,41 T BigBeneHUil By3bKUN
"kopupop" mupuHoo 83MI 11, po3aineHnit Ha 14 kanamiB. [1ist BUKITIOUECHHS
B3aEMHHUX MEPEIIKO]] MK KaHaJIaMU HEOOX1IHO, 100 iX CMYTH CTOSUTH OIMH
Bix ofHOro Ha 22MI11 (puc.1.1).
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Pucynok 1.1 — Kananm B giamazoni 2,41 T

B onHiif 30HI 0JHOYaCHO MOXYTh BHKOPHUCTOBYBATHCS TUIBKH TPU
KaHamM. Y TakkuX YMOBaX BHKOPHCTOBYETHCS KOAYBAHHS 3 BHCOKOIO
HagMipHicTio. Komm 1ieit Meron He mo3BoIsie 3a0€3MEeYUTH JOCTOBIPHICTH
nepenadi, mBUAKICTE 3 11 MOIT/c TOCTIIOBHO 3HIKYETHCS 10 HACTYITHUX
3Ha4YeHb: 5,5; 2; 1MOit/c. 3HMKEHHS IIBUIKOCTI BiIOYBA€ThCA HE TITHKH
P BUCOKOMY piBHI TEPENIKOJ, aje SKIIO BiACTaHb MDK elIeMEHTaMH
Mepexi BeluKa.

Ha MAC-piBHi Bu3Ha4at0ThCst 0a30B1 CKIIa0B1 apXiTEKTYpH Mepexi i
Teperik Mochyr, sKi iM HaJarThca. BiH Mae nekinbka (yHKIIOHATBHHUX
OJIOKIB, SIKi CKIIQAAFOThCA 3 MEXaHI3MIB 1 KOHKYpEHTHOro (contention) i
BUTRHOTO BiJl KOHKYpeHIIii (contention-free) mocTymy Ha pi3HUX (Qi3UIHUX
cepenoBuiax. OyHKI1, SIKi BAKOHYIOThCS y paMkax MAC, He 3a51exath Bix
LIBUJIKOCTI 1 PI3MYHHUX XapaKTEPUCTUK CEpelOBUIIIA IIepeayi.



MAC € Bapiantom CSMA (carrier sense multiple access -
MHO>KMHHOTO JIOCTYITy 3 BHSIBICHHSIM HECYd4oi), BiJOMHI IIiJi Ha3BOI -
posnogineHa ¢yukuis koopauuamii (DCF, distributed coordination
function). Ctanmaprom 3anporonoBano agi Bepcii DCF:

— ocHoBHuH moctyn (basic access), sKuid 0a3zyeTbcs Ha
JIBOCTOPOHHIH MpoLIeNypi BCTAHOBIICHHS 3B'SI3KY;

— gocryn RTS/CTS (request-to-send/clear-to-send), sikuii 6azyeTscs
HAa YOTHPHOXKAHANBHIN MPOLENypi BCTAHOBIEHHS 3B'A3Ky. VIMOBIpHiCTH
KOH(MITIKTIB U1 O€3POTOBUX BY3IIiB MIHIMI3YETHCS IMUIIXOM IMONEPEAHbOT
BIJIIPAaBKHU BCIM By3JiaM IoBigomiieHHs (request to send, RTS) mpo aapecar
1 TpuBamicTh mnepenayi. By3nu 3arpuMmyroTh Imepefady Ha 4Yac, SKHH
JIOPiBHIOE OTOJIOMICHIN TPUBAIOCTI MOB1IOMIICHHSI.

Cranmis Bignosigae va RTS mocukoro (CTS — clear to send), 3a sikoro
BY30J1, IO Mepe/iae 3Ha€, BUTbHE cepeloBUIIe a00 Hi 1 Y TOTOBHIA BY30I JI0
npuiiManHs. [licns mpuiiMaHHS TIaKeTy BY30Nl IMEpelac ImiaTBepKeHHs
(ACK) 6e3nomumnkoBoro npuitManas. SIkmo ACK He oTpumano, maker Oyme
Hepeaano NOBTOPHO.

B o00ox Bumamkax TUTBKH TEPIIMA TAKeT IOBUHEH OOpOTHCS 3a
cepemoBuiie. JlocTynm cTaHI| J0 CEpeIOBHINA IPYHTYEThCS Ha JBOX
nepiomax dacy (wacoBux iHTepBanax): mepmmii - DIFS (DCF interframe
space), DCF wmikkanposuii inTepBan, apyruii - SIFS (short interframe
space), KOPOTKHI MDKKaIpOBUH IHTEPBAa.

DIFS - MDKKagpoBWii iHTEpBajl, IO BUKOPHUCTOBYETHCS, SIK
MiHIMaJTbHA 3aTPUMKa JIJIs1 ACHHXPOHHUX KaPiB, SIKi 3MararoThCs 3a JIOCTYII.

SIFS — miHIMaTbHIN MDKKaIPOBHI iHTEpPBA, 0 BUKOPUCTOBYETHCS
IUTA HeraHuX Bimmosinel y kanam. SIFS< DIFS.

[lepenbauena cranmapToM cnenudikarlisi IPUIACY€e PO3OUTTS JaHUX
Ha IMaKeTH, SIKi MICTATH KOHTPONBHY 1 ajpecHy iH(opmamito. CtaHmapT
pEKOMEHTye BUKOPHUCTOBYBATH MakeTH JOBKUHO 400 O6aifT st GpismaHOrO0
karamy tumy FHSS 1 1500 a6o 2048 mis kanaxy DSSS.

1.4 Tunnu 3'ennans Wi-Fi mepe:x

PosrnsiHemMo icHyrO4Yi THIIK Ta Pi3HOBUAM 3'€HAHb y O€3APOTOBUX
JIOKAJIbHUX MEpexKax.

3'ennanns Ad-Hoc (Touka-touka). Wi-Fi mepexa tumy Ad-hoc
aHaJIoriyHa 3BMYalHIN JPOTSAHIN JOKaIBHIM Mepexi 3 Tomnojoriero "minia",
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TOOTO OJHOPAHTOBi Mepexi, B sIKii mepmMid KOMI'IOTEp 3'€IHAHUNA 3
OpyruM, ApYruid 3 TpeTiM 1 Tak pgam. [na opranizauii 3'eqHaHHs
0E3MPOBIAHOT JTOKATBHOI MEPEXKi TAKOTO THITY 3aCTOCOBYIOTHCS aJanTepu
Wi-Fi BOynoBani a0o0 JIOKaJIbHOrO BUKOPUCTAHHS, HASBHICTD SIKHX
HEOoOXiZlHA KOXHOMY O€3ApOTOBOMY NPHUCTPOIO NS MiJKIIOYEHHS JI0
Mepexi.

Inppacrpykrypne 3'eqnanns (Infrastructure Mode). YV pexumi
Infrastructure Mode craHIlii B3a€MOIIOTh OJHA 3 OJHOI0 HE HANpsAMY, a
yepe3 Touky gocrymy (Access Point), sika BUKOHYe B O€3MpOBIIHIN
JIOKaJIbHIH MepexXi PoJib CBOEPIAHOTO KOHIIEHTPATOpa (aHAJIOTTYHO TOMY, SIK
1Ie BIiIOYBAETHCA Y TPAMUIIHHUX KaOCTbHUX MEPEKaX).

KiienTebka Touka. Y bOMY PeXHMMI TOYKA JOCTYNY MPAIIOE SK
KIIEHT 1 MOXe 3'€qHYBaTHCA 3 TOYKOKW JOCTYIy, sIKa IIpalioe B
THPPACTPYKTYpHOMY pexHMi. Alle 10 Hel MOXHA MIJAKITIOYATH TUTBKU OHY
MAC-aapecy. Bupiriye 3aBaaHHs, siKe MOJArae B TOMY, 1100 3a0€3MCUUTH
TUTBKH JIBa KOMITIOTEPH B 0€3pOTOBUM 3'€THAHHAM. Y IILOMY BHIIAJIKY JBa
Wi-Fi-amanTepa MOXKyTh TpaIfoBaTH OAWH 3 OXHUM O€3I0CEPENHBO Oe3
[EHTPAIIbHUX aHTEH.

Mocroge 3'exHanHs. KoMir'rotrepu 00'eqHaHO B KaOCIIEHY MEPEKY.
J10 KO’KHOI TPy MEPEX MITKITIOUEH]I TOUKH TOCTYILY, SIKi 3'€ THYIOTHCS OTHA
3 OAHOIO 10 pamiokaHaiy. Llel pexxuM mpu3zHaueHui 11 00'e THAHHS TBOX 1
OinbIe KaOeIbHIX MEPEK.

[TigxnrodenHs 6e3pOTOBUX KIIEHTIB A0 TOYKH JIOCTYITY, SIKa MPAITIOE
B p&KHMIi MOCTa HEMOKITUBO.

Penitep. Touka gocTymy mpoCTO MOMIMPIOE pajiyc Ail 1HIIOI TOYKH
JOCTYIIY, sIKa TIPAITIOE B IHPPACTPYKTYPHOMY PEXKHIMI.

1.5 Be3nporoBa Texuoorisi Bluetooth

besnporosa Texuomoris Bluetooth - TexHOMOTIS A1 ManorabapuTHUX
MIPUCTPOIB, 3 MAaJIOK0 CIIOKMBAHOK TMOTYXKHICTIO, MAJoOro pasiycy mii,
mpu3HaveHa s Oe3qpoToBOi  mepefadi JaHWX MDK HOyTOyKamw,
MOOUTHHUMHU Teneq)OHaMH Ta IHIIMMHA TIOPTATHBHUMH IPHUCTPOSMH,
BKJIFOYAIOYM JIOMAIHI Npwiaad. BoHa XapakTepu3yeThCsl HEBEITHMKHMHU
po3MipamMH TMPUCTPOIB, HU3BKOKO BAPTICTIO 1 HEBEIMKHM pPajiycoM Iil.
Bluetooth nos3Bomse 3ailicHioBaTH 0e3ApOTOBE 3'€AHAHHS EIEKTPOHHHUX
MPUCTPOIB B HelileH3oBaHoMy nianasoHi 2,4 I'Tn. KopucryBaui MOXyTbH
3IIMCHIOBATH 3'€IHAHHS KOMI'IOTEPHUX, MOOUIBHMX Ta IHIIMX IMPUCTPOIB
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0e3 3actocyBaHHs 3'eqHyBanbHUX KaOeniB. Tak sk Bluetooth moxe Oytu
BHKOPHCTAHUH B PI3HUX MPUCTPOSX, TO BiH MOXKE CTaTH MOTCHI[IIHOIO
3aMiHOI0O MHO)KHHHUM KaOeNbHUM 3'€IHAHHSM 32 JIOIOMOTOI0 3BHYAHOT
panio3B's3Ky. Bluetooth - TexHOMOrisS BEMHMKUX MOXKIUBOCTEH, po3pobieHa
Uil 00'eTHAHHSI IIMPOKOTO CIIEKTPY PI3HUX MPUCTPOIB, 3IIHCHIOIOYH MiX
HUMHU OOMIH naHuMH. Ha migTBepKeHHs 1[bOro B 0araTo MPUCTPOIB CTaIH
BcTaHoBIOBaTH Bluetooth (Hampukiag B HOYTOYKM Ta KHIICHBKOBI
komn'torepu). B manmii uwac Bluetooth BHKOpHCTOBYeThCS HaBiTh B
TeneOHHUX TapHITYpax Uil mepefadi MOBU 3 MOOUIBHOrO Tele)oHy Ha
HABYIIHHUKH 1 3 MiKpo()oHa B Tene(oH.

Bluetooth na3pana B yecth ["aponbia bieranna (Harold Blatand) na
npizBucbko Cuniii 3y0 (Bluetooth) - maTcekoro BikiHra X CTONITTS, SIKHiH
00'eHaB 1 KOHTpOMOBaB OutbiTy YacTuHy Ckannunasii. [ls Ha3Ba o3Hayvae,
[0 B JaHiil TexHoyorii 3aKiaJecHuil BETWYE3HHH ITOTEHINA, 3JaTHHN
00'eIHATH TEJIEKOMYHIKAI[IifHY Ta KOMITTOTepHY iHIycTpii. Ha mouaTky amst
JaHol TEXHOJIOTii BHKOPUCTOBYBajiM KojoBe iM's Ericsson, ame st
KOMEPIIIHHOTO BUKOPHUCTAHHS OYJIO BUPIIICHO TIPUIIyMaTH HOBY Ha3BY.

OcHoBHi xapakrepuctuku Bluetooth HacTymHi:

— Bluetooth mpamtoe ma wacrori 2,4 ITh, sxka He moTpedye
JIIIEH3YBaHHS I O€3IpOTOBUX KOMYHIKaIii (miamazod gactotr 2,4 I'T -
HEJTIIICH30BaHOMY CITEKTP);

— B maHmii 4ac paxiyc aii Bluetooth xomuBaetscs, Bix 10 mo 100 m;

— npu BuUKopHucTaHHI Bluetooth Hemae HeoOXximHOCTI B TpsMOi
BHJIUMOCTI MDK TPUCTPOSIMH, K e Oylo MOTpiOHO HpH BUKOPHCTaHHI
iH(pagepBOHOTO 3B'SI3KY;

— Bluetooth migrpumye 6e3mpoToBe 3'eqHAHHS 000X BHUIB: K TOYKa
- TOYKa, MK BOMa IPUCTPOsIMH Oe3nocepeiHro, 6e3 0yap-sakux [IpoBozis,
TakK 1 TOYKaA - 0araTo TOYOK, yTBOPIOIOYH JOKaJIhHI 0€37IpOTOBI MEpEexi;

— s Bluetooth HeoOXimHWI TITPKKM MAJIOMIOTYXKHHH IeperaBad,
BOymoBaHmii B mpucTpid. Taki TmepemaBadi BUKOPHUCTOBYIOTHCS 1
BHPOOJIAIOTECSA 1O BCHOMY CBITy, Tak fK ix poOoda yacTora HE Mae
oOMeXeHb Il BUKOpucTaHHs. HomiHambHa TOTYXKHICTB, IO TiIBOAUTHCS
no antenu 0 /16, € mo3Boienoro FCC anst BUKOPUCTaHHS B TIPOMHUCIIOBHX,
HayKoBHX 1 MennuHuX moTpedax. Iloryxknicte He mepeuinye 100 mMBT.
Jiama3oH 4acToT, 110 BUKOPUCTOBYEThCA B Bluetooth, mounnaeTscs 3 2,4
I'Tn i 3akinuyerbest 2,48 [T, mo A03BOJISIE CTBOPIOBATH A0 79 KaHAIIB 3
KpokoM B 1 MI'm.
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2 JABOPATOPHA POBOTA.
Pe:xum ""ad hoc™

Merta po0oTH - Ha TMpHUKIAa BUKOPUCTaHHS ycTaTKyBaHHs D-Link
crangapty I[EEE 802.11 moka3aTtu ocHOBHI criocoOu o0y m0BH 0€3ApOTOBUX
Mmepexx Wi-Fi B pexxumi Ad Hoc.

PoboTy MO)kHa BHKOHYBaTH Ha OJHOMY 3 HACTYIMHHX 4-X poOounx
MicIb (TUTBKH 3 METOIO TI0/IaJIbIIIOT0 BUKOHAHHS YACTHHU 2 11i€1 poOOTH):

— poboue micie 1 (komm’rorepu RMF01, RMF02);

— poboue micie 2 (komm’'rorepu RMF11, RMF10);

— poboue micrie 3 (komm’rorepu RMF05, RMF13);

— poboue micie 4 (komm’ rorepu RMF25, RMF24).

MeroauuHi BKa3iBKH CKJIQJCHI 3 OpIEHTAIIEI0 HAa BUKOPHUCTAHHS
kommr’'totrepie. RMFO1 ta RMFO02 (poboue wmicue 1). VYV Bumanky
BHUKOPHUCTaHHS THIMUX KOMIT't0TepiB (poboue wmiciie 2, 3 abo 4) 3HaueHHS
pAMy TTapaMeTpiB IS ITUX KOMIT IOTEPIB Ta 0€37pOTOBOI MEPEXKi B ITLIOMY
BKa3y€eThCs Y KPYTIIMX TyXKKaX.

2.1 3araabHi BinomocTi

besnporosi mepexi Wi-Fi (Wireless Fidelity) minrpumytoTs nexiapka
PI3HUX pEXHUMIB POOOTH, IO PEai30BYIOTHCS I KOHKPETHUX IIJIEeH.

B pexumi ad hoc (puc.2.1) KIi€HTH BCTaHOBIIOIOTH 3B’SI30K
0e3nocepeHbO OIMH 3 OAHUM. BCTaHOBIIOETHCS OJHOpPAHTOBA B3a€MOJIS
mo Tuily '"TOdka-Touka', 1 KOMITI'IOTEpH B3a€EMOJIIOTh HampsMy 0e3
BUKOPHCTAHHS TOYOK ToCTyIry. [Ipn 1IboMy CTBOPIOETHCS TUTBKU OHA 30HA
00CITyTOBYBaHHS, sika HE Mae iHTepdelicy s MiIKIIOYeHHS 10 APOTOBOL
JIOKAITEHOI MEpexi.

OcHOBHa TiepeBara JIJaHOTO PEKUMY — IPOCTOTAa OpraHizaiii: BiH He
noTpedye T0AaTKOBOrO YCTATKYBaHHS (TOYKHU JIOCTYILY).

PexxuM MO)ke BUKOPUCTOBYBATHUCS JJIsI CTBOPIOBAHHS THMYAacOBHX
Mepex Ui Tiepefadi MaHuX (MDK yJacHHKaMd Hapajd, NUIOBOI 3yCTpidi,
ceminapy). Takox 1ei pexuM MO)Ke BAKOPUCTOBYBATHUCS JUISl 3B SI3KY JIBOX -
TPHOX KOMIT I0TEpPIB Y KBapTHpi a00 Majiomy odici (30kpema, i CyMICHOT'O
BHUKOPHUCTaHHS MPUHTEPA, MIAKIIOUYEHOI0 10 OHOI'0 3 IIMX KOMIT'IOTEPiB).



13

Onnak, HeoOXigHO MaTH Ha yBasi, mo pexum ad hoc mossonse
BCTAHOBJIIOBATHU 3’ €HAHHS HA MBHAKOCTI He Oinbiie 11 MOiT/c, HE3aneKHO
BiJl BUKOPHUCTOBYBAHOI'O YCTATKyBaHHS.

PeasbHa MIBUAKICTh OOMIHY JaHUMHM HIDKYA 1 ckiazae He 6imbire 11/N
Mobirt/c, ne N — uncno npuctpois B Mepexi. JanpHIicTh 3B’S3Ky CKJIajae HE
OUThIIE cTa METPiB, a INBUJKICTh INepeiayi JAaHMX IIBHJIKO Naaae 3i
30UIBIIIEHHSM BIICTaHI.

Komn>totep 1 :
,‘ / *
&/

Komn>totep 2

HoyTtbyk 1

Pucynok 2.1 — Be3aporoBa mMepexa B pexxumi ad hoc

Ha xmienTchkili cropoHi BuUKOpHCTOByeMO Oe3aporoBuil USB-
apantep. Bei HanmamTyBanHs ans iHmmx tunis agantepis (PCI, PCMCI,
ExpressCard i T.21.) pOBOAATHCS aHAIOTIYHUM YHHOM. be3npoToBy Mepexy
B pexxuMi ad hoc mo0yxyemo 3 koMt rorepa 1 i komm ' totepa 2 (II0TiM MOXKHA
MiAKITIOYNTH 1 PEIITY KOMIT IOTEPIB).
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be3nporoBy mMepexy B pexxumi ad hoc MmoxxHa moOyayBaTu OITHUM 3
JIBOX HACTYITHUX CHOCO0IB:

— 3a JIONOMOror0 BOYI0BaHOI ciiy:k0ou Windows;

— 3a pomomoror mporpamu D-Link AirPlus XtremeG Wireless
Utility, sika iie B KOMIUIEKTi 3 ycTatkyBaHHsIM D-Link.

B pa3i Bukopucranus OS Windows mnepeBary cmij BiagaTu
BOymoBaHiii ciyx0i, skio BoHa mpairoe ado mporpami D-link Airplus
XtremeG Wireless Utility.

2.2 be3apoToBa Mepe:ka 3a I0NOMOTr0I0 BOY/JI0BaHOI CIy:K0U
2.2.1 HanamryBanuss RMF01 (RMF11, RMF05, RMF25)

BukonaiiTe HacTyIHI ii:

— 3aBaHTaxrte Windows (mist npukimamy, KopuctyBad — admin,
mapois — 1234567);

— MAKIIOYiTE agantep (3HIMITH KOBIIAYOK 3 ajamTepa, BCTAHOBITH
amarrrep Ha 6azy D-Link);

— BCTaHOBITH JpaiiBep O0e3apoTOBOro amamntepa: BuKoHaWTe: Ilyck
=>cmd.exe => y BikHi 3amyck mporpamMu HaGepiTh AMCK: (BKAXKITh IIIISX)
1o setup.exe i knannite OK;

— 3 BimKpuTTsAM BikHa mporpama InstallShield Wizard 3aBepmiena
ommiro Tak, mepe3aBaHTaKUTH KOMII'I0Tep 3apa3 1 KianHiTe ['0ToBO;

— M Yac mepe3aBaHTaKEHHS He 3a0yIbTe MepeBecTH Kypcop Ha
psamox Windows;

— TICIIAI TIOBHOTO IIepe3aBaHTAXKEHHS KOMITIOTEpa IodeKaiTecs
3aBepIIEHHS MPOIeCy YCTAaHOBKH JipaiiBepa 0e3ApOoTOBOro aiamnTepa;

— BIIKITIOYITh MEPEKEBI afanTepu APOTOBOI MEPEXKi:

yck => [Ia”eas ynpasiainas => Mepe:xa ta Intepaer => IlenTp
YIPaBJIiHHA MepeKaMM Ta 3arajibHUM J0cTynoM => 3MiHa nmapamMeTpis
ajanTepa => mpaBolo KHomkoioo wmuil Iligk/jaovYeHHS Mo JIOKAIbHIM
Mepexi => BumkHyTH => mpaBoto KHomkor wmwuimri IligkarodeHHs mo
JOKAJNBbHIH Mepesxki 2 => BUMKHYTH

— HaJalmTyHTe mapaMerpu 0e3poTOBOro aiamnTepa:

yck => [1aneas ynpasiainaa => Mepe:xa ta IntepHer => LleHnTp
YHPAaBJiHHA Mepe:kaMH Ta 3aralbHUM J0CTYnoM => 3MiHa nmapaMmeTpiB
ajanTepa => paBolo KHONKO Mulli be3npoTroBe MepesxkHe 3'€AHAHHA =>
BnacruBocti => IIporoxon Intepnery Bepcii 4(TCP/IPv4) =>
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BaacruBocti => yBiMKHITH omuito BuxopucroByBatm Hactynuy IP-
ajipecy => BBEIITb:

IP-agpeca 192.168.0.51 (192.168.0.61, 192.168.0.55, 192.168.0.75)
Macka mepexi 255.255.255.0
(pewrty nomiB 3anumTe myctumu) => OK => 3akpurn.

Axio 3’siBUThCs noBimomiieHHs "IP-ampec, ykasaHHBIN JUIs 3TOTrO
CETEBOro aJanrepa, y’Ke Ha3HaueH..." => pubepits Hi;

— BKaxiTh BJacTHBOCTI Oe3naporoBoi mepexi: Ilyck => Ilanensn
ynpaBJjinnsa => Mepe:xa ta Intepaer => LleHTp ynpaBiiHHs MepeKaMu
Ta 3arajIbHUM JA0cTynoM => HajamTyBaHHS HOBOT0 MiIKJIIOYeHHs a00
Mepexi => HanamrTyBanHa 0e3ApoTOBOi Mepexki KoMmm'loTep-
koMmi'torep => Mani => Jlani;

— B momi MepexeBe im’ss (SSID) Beemith: AdHoOCNet 1
(AdHocNet_2, AdHocNet 3, AdHocNet 4), B moixi THm Oe3mekH
noctaButd "Hema mepeBipkm aBTeHTHuHOCTI' => [lami => 3akpwuiite
BIKHO.

Mepexa rotoBa 10 BAKOPHCTAHHSI.

2.2.2 HanamryBanuss RMF02 (RMF10, RMF13, RMF24)

Buxonaiite HacTymHI mii:

— 3aBanTtaxre Windows (kopuctyBad — admin, mapons — 1234567);

— WAKIIOYITH amanTtep (3HIMITH 3aXHUCHHH KOBIIAYOK 3 ajarrepa,
BCTaHOBITh ajanrtep Ha 6azy);

— BCTaHOBITH JpaiiBep Oe3nporoBoro amanrtepa (MOKPOKOBi il
HaBeneHo B 1m.2.2.1);

— BUMHKHYTH MepeXeBi amanTepu apoToBoi Mmepexi: Ilyexk =>
IManens ynpasiinaa => Mepe:xka Ta Intepaer => LleHTp ynpasiainHs
MepekaMH Ta 3aralbHUM J0CTYIIOM => 3MiHa mapaMeTpiB aganrtepa =>
mpaBoto kHOnkor wmuim IlinkiaYeHHs MO JOKadbHil Mepexi =>
BuMkHyTH => mpaBoi0 KHOMKOK Muini Iligk/Io4YeHHs MO JOKAIbHIM
Mepe:ki 2 => BUMKHYTH;

— HaJAITyHTe napaMeTrpu 0e3IpOTOBOIO ajanTepa;
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IMyck => I1anens ynpasJjinns => Mepexa ta Intepraer => LlenTp
YIPAaBJiHHA Mepe:kaMM Ta 3aralbHUM J0CTynoM => 3MiHa mapaMeTpiB
ajanrtepa => paBolo KHOMKO MuIlli be3npoToBe Mepesxkne 3'¢qHannsg =>
BaactuBocti => IIporokon Inrtepuery Bepcii 4(TCP/IPv4) =>
BaacruBocti => yBiMKHITE omuito BukopucroByBatm Hactynuy IP-
ajipecy => BBEJIITh:

IP-agpeca 192.168.0.52 (192.168.0.60, 192.168.0.63, 192.168.0.74)
Macka mepexki  255.255.255.0

(perry MmosiB 3aJIMIITE YCTHUMH )

=> QK => 3akpuru. fxkiio 3’sButbces nosigomienns "[P-aapeca, 1o
BKa3aHa JUIsl Or0 MEPEKHOI0 aJjanrtepa Bxe Mpru3HayeHa ..." => HaTHCHITh
Hi. 3akpuBaemo BikHO BiacTuBocTi 6e31poTOBUX MepeKHUX 3'€THAHD.

— B obmacti tray KIalHITh Ha IKOHKY Mepexi 1 BuOepiTh
"AdHocNet 1" => ITigka04eHHs.

2.2.3 TecToBe komitoBanHs iHgopmanii

Ha xomm’rorepi RMFO1 (RMFI11, RMFO05, RMF25) Bukonaiite
HACTYITHI Jii:

— IIyck => Ilanennr ympaBjinHg => LlenTp ynpaBJiHHSA
Mepe:kaMH Ta 3aralbHUM jAoctynoM => JlogaTkoBi mnapamerpu
3arajJibHOro J0CTYIy => JOMAalIHiil Ta po6oumii => BUMKHYTH CIIiIbHUIA
AOCTYN i3 MapOoJIbHUM 3aXMCTOM; 3arajilbHMii => BUMKHYTH CHiIbHUM
AOCTYM i3 NapOJILHUM 3aXHCTOM;

— Ha aucky G: ctBopith manky Ad HOC => cTBOpITh y Hili TeKCTOBUI
¢atin "test.txt", B HpOoMy 3azmaiiTe goMeHHe iMm's komm'iorepa RMFO1
(RMF11, RMFO05, RMF25);

— Binkpuiite 3arameHuii goctyn go manku Ad Hoc: mpasoro
KHOIKOI MU kianHiTe Ha mammi "Ad Hoc™ => Bxmaaka doctym =>
3arajbHMii 0CTYN => HAaTHCHITh 3JarajibHHUH JOCTYm => Yy BIKHI
3aranbHuii 1ocTyn 10 QaiijiB 3 IBUTHCS NIISAX A0 i€l ManKu;

— wna xomm’torepi RMF02 (RMF10, RMF13, RMF24) BukoHaiite
KoMiroBaHHA iH(OpMaii mo 6e31poToBiil Mepexi.
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— 3abigite: Ilyck => BBemiTh 1UIsIX 10 mankd Ad HOC Ha komm foTepi
RMF01 (RMF11, RMF05, RMF25) => ckomitoiiTe mOTpiOHY Manky Ha
KOMIT 1OTep.

2.2.4 BigHOBJIEHHS OYATKOBOI0 CTAHY KOMII'I0TepPiB

[Ticnst o3HalioMIIEHHs BUKJIaia4a 3 pe3yjibTaTaMu POOOTH BiHOBITH
KOMII'FOTE€pH B TIOYATKOBUI CTaH.

BukonaiiTe HacTymHi fii:

— BIAHOBITH mMouyaTKOBUH cran komm totepa RMF02 (RMF10,
RMF13, RMF24);

— B 00yacTi tray BIIKITFOUITBCS BiJl MEPEKi;

— BUKOHAWTE «be3omacHoe W3BJICUCHUE GecpoBOAHOTO
YCTpOMCTBaY;

— 3HIMITB 0€3/IpOTOBUIT asanrep;

— BIigHOBITH mouaTKoBUi cran komm'itorepa RMF01 (RMF11,
RMFO05, RMF25) aHamoriaHuM 4MHOM;

— s3uumre manky Ad Hoc.

2.3 3MicT NHCBLMOBOTO 3BiTY

1. Eramu nobynou Ad Hoc — mepexi.
2. 3aranbHi HAJAIITYBaHHS.

3. Cema Mepexi

4. BiamoBimi Ha KOHTPOJIBbHI MATAHHS.

2.4 KoHTpOJIbHI MUTAHHS

1. SIxi mBa OCHOBHHX PEXHMH POOOTH MHiATPUMYIOTH 0€3IpOTOBi
mepexi Wi-Fi?

2. Sxi ocHoBHI nepeBaru Ta Henmoniku pexxumy Ad Hoc. Komu crmig
BHKOpHCTOBYBaTH pexxum Ad Hoc?

3. 3a 1omoMoror SKHX HPOrpaMHHX 3ac00iB MOXKHA NOOyayBaTu
0e3nporoBy Mepexy B pexxumi Ad Hoc?

4. Sk no3Bomutu OesmapoibHMi goctynm 1o Mepexi B OS
Windows?
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3 JABOPATOPHA POBOTA.
Pexxum "access point™

Mera: Ha IpUKIa]i BUKOpUCTaHHS ycTaTKyBaHHs D-Link cranmapty
IEEE 802.11 noka3ati 0cHOBHi crtocoOH MoOY0BU O€3APOTOBUX CETMEHTIB
Mepexi (3 TOUKOI TOCTYyIy B pexumi Access Point) Ta migkirodeHHs iX 10
JPOTOBUX CEIrMEHTIB MEPEXKi.

Pobora BHUKOHYETBhCS Ha OJHOMY 3 HACTYMHHX 4-X poOOYMX Micllb
(puc. 3.1):

— poboue micue 1 (Touka gocrynmy APL ta xomn’rorepu RMF01,
RMF02, RMF03);

— poboue micre 2 (Touka gocrynmy AP2 ta xomn’rorepu RMF11,
RMF10, RMFQ9);

— poboue Micie 3 (touka mocryny AP3 ta xomm’rotepu RMFO5,
RMF13, RMF14);

— poboue Micie 4 (touka mocryny AP4 ta xomm’rotepu RMF25,
RMF24, RMF23).

MeronnyHi BKa3iBKH CKJIaAeH] i1 pododoro mictis 1 (3 opieHTariero
Ha BUKOpHUCTaHHS Touku noctyny APL ta komm’rorepiB RMF01, RMF02,
RMFO03). /Ins BunajKy BUKOPUCTAHHS 1HIIOrO POOOYOro MICIIsl 3HAYCHHS
pAoy mapaMeTpiB IS BIiOMOBITHOI TOYKH JOCTYIy Ta BiIMOBITHUX
KOMIT'FOTEepiB (a2 Takok Oe3pOTOBOI MEpeXi B HIJIOMY) YKa3yIOThCS B
KPYTIHUX JTYKKaX.

3.1 3araabui BizomocTi

B pexunmi "Access Point" Toukum moctymy 3a0e3meuyroTh 3B'S30K
KIIIEHTCHKUX KOMITFOTepiB (puc. 3.2). Touky JOCTYITy MOXKHA PO3TISAAATH SIK
0e31pOTOBHI KOMYTATOP.

KitienTchKi cTaHIii He 3B'A3yI0ThCS O€3mocepeHb0 OJHA 3 OJTHOI0, a
3B'SI3yIOTHCS 3 TOUKOIO JIOCTYITY, 1 BOHA BJKE€ HAIPABIISE MIAKETH apecaTaM.
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Pucynok 3.1 — [lnan po3MillleHHs yCTaTKyBaHHS

Touka moctymy Mmae intepdeiic Ethernet, gepes sikmii 6a3oBa 30Ha
00CITyroByBaHHS MiAKIIOYAETHCS 0 APOTOBOI ab0 3MilIaHol Mepexi — 10
MepexeBoi iHPPaCTPyKTypH.
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3.2 HanamryBaHHs TOYKH JOCTYIY

HamamryBanHsi mapameTpiB TOYKM JOCTYIY MOXKHAa BHKOHATH 32
JIOTIOMOT'OI0 HACTYITHUX MEXaHI3MiB!
— MaiicTpa IBUIKOI0 HAJAMITYBaHHA (3acobamu Windows);
"py4Horo'' HajmamTyBaHH# (3acobamu Windows).

Komn'totep 1 Komn'totep 2 MapuwpyTusarop
3i CNINLHUM NPUHTEPOM

[poToBui cermMexT mepexi

| Touka gocTyny

—, %

\_/ Hoyt6yk 1
=== i
o
Komn'toTep 3
Hoytoyk 2

BeagpoToBa Mepexa

Pucynok 3.2 — be3nporoBa Mepexa 3 TOUKOO JOCTYITY, SKa MiAKIII0YeHa 10
Ka0enpHOT Mepexi

3.2.1 HanamryBanusi RMFO1 (RMF11, RMF05, RMF25)

BuxkonaiiTe HacTynHe:

— 3apantaxxre OC Windows (kopuctyBad — admin, mapoiab —
1234567);
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— BIKIIOYITh HMIKHii MEpeXeBUH amanTep APOTOBOI Mepexi =>
[Maneas ynpasiainua => Mepexka Tta Intepaer => llenTp ynpasiainnsa
MepeKaMHu Ta 3araJIbHUM J0CTYIIOM,;

—  KJIALHITH JIiBOIO KHONKOO M [Tigk/roueHHs yepes JOKaIbHY
Mepexy => BUMKHYTH;

— HaJalITyldTe BepXHi MepexeBUH ajanTep KOMIT'loTepa it
3B’3KY 3 TOUKOIO JOCTYITY;

— yBikHi LleHTp ynpasJiiHHs Mepe:kaMu Ta 3araJibHUM JIOCTYTIOM
KJIAIHITh TPaBOl0 KHOMKO wmumi => [ligk/ioueHHs no JOKAIbHIiH
Mepexi 2 => BaactuBocti => [IpoToxona Intepuery Bepcii 4 (TCP/IPv4)
=> BaactuBocti => yBIMKHITh orilito BukopucroByBatu Hacrynny IP-
ajipecy => BBE/IITh:

IP-agpeca 192.168.0.51(192.168.0.61, 192.168.0.55, 192.168.0.75)
Macka mepexi 255.255.255.0

(perry MoiB 3aJIMIITE IYCTUMH )

Touka mocTyIy 3a 3aMOBYaHHAM HaJekuTh Mepexi 192.168.0.0/24 1
mae IP-agpecy 192.168.0.50) => OK => 3akpuTH => 3aKpHiiTe BIKHO
Mepe:xeBi MK ITIOYEHHS

— CTBOpITh TUMYACOBE (HA YaC HACTPOUKH TOYKU IOCTYITY) IPOTOBE
3’€AHaHHS KOMII F0Tepa 3 TOYKOIO JOCTYITY:

— Big'emHailiTe CBiTJO-cipuii kabeab APOTOBOI Mepexi Bifg
BEPXHbOI'0 MEPEKEBOT0 aIaNTepa KOMIT I0Tepa;

— 3’eHANTE TOUKY NIOCTYITYy 3 KOMIT IOTEpOM KabeneM (I I[hOro
JIOCTaTHRO 3’€IHATH HHKHIi BUTPHUN KiHEIb TeMHO-Ciporo kaOemio 3
BepPXHIM MEpeXEeBUM aJanTepoM KOMIT'I0Tepa), a BEPXHId — 3 TOYKOIO
AOCTYILY;

— mopatite xxuBlieHHst (U=220 BONBT) Ha TOYKY TOCTYILY;

— TepeBipTe HASABHICTH 3B’sI3KYy: y BiKHI KOMaHIHOro psaka cmd
BUKOHaWTe Kkomammu: ping 192.168.0.50 (BimmoBimi moBuHHI OyTH
MTO3UTHBHUMH ) => 3aKPUITE BIKHO;

Mpumitka. [lpu BigcyTHOCTI 3B’SI3Ky 3 TOYKOK JOCTYITy 3p00iTh
HACTYITHI JTii:
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— a60 (1) manamryiiTe BepXHiii Mepe)KeBUI amanTep KOMII IOTEepa
IUIsl 3B’s13Ky 3 TOYKOrO noctymy Ha mepexy 10.0.9.0/24: y Bikui LlenTp
YHPaBJiHHA Mepe:kaMM Ta 3arajJbHUM J0CTYNoM => 3MiHU nmapaMeTpiB
ajanTepa KJIAlHITh MPaBOO KHONKOW wmuimi => [ligkjawoyeHHs 1o
JoKaIbHIili Mepexi 2 => Baactusocti => IIpotokoa IntepHery Bepcii 4
(TCP/IPv4) => BaacruBocTti => yBIMKHITH oIllil0 BukopucroByBaTn
Hacrynny IP-aapecy => BBemiTh:

IP-agpeca 10.0.9.51 (10.0.9.61, 10.0.9.55, 10.0.9.75)

Macka migmepesxi 255.255.255.0

(pewrry monie 3anumure myctumu) => OK => 3akputu => 3akpuiite
BikHO Mepe:xkeBi miakjaouyeHHs (TepeBipTe HasBHICTH 3B’S3KY: y BiKHI
KOMaHHOTo psimka cmd BukonaiTe komanau: ping 10.0.9.201 (10.0.9.202,
10.0.9.203, 10.0.9.204)), sxmo BiAMOBimI MO3WTHBHI, BHUKOHAWTE mii 3
NyHKTy 3.5 (BCTaHOBUTH 3aBOACHKI HANAIITYBAaHHSI) Ta TNEpeBipTe
HAsIBHICTh 3B’SI3KY: Y BiKHI KOMaHIHOTO psiika CMd BUKOHAWTE KOMaH/IH:
ping 192.168.0.50 (BiamoBimi MOBHHHI OyTH MOSMTUBHUMM) => 3aKPHIATE
BIKHO;

— abo (2) BigHOBITH 3aBOJACHKI HANAINTYBaHHS TOYKH IOCTYILY:
HaTHCHITh Ta YTPUMYWTE Ha IPOTA3i He MEHIN 5 ceKyHI KHOnKy Reset ma
3aHIA TaHeTl TOYKH AOCTYIy (TepeBipTe HasSBHICTH 3B’SA3KY: y BIKHI
KOMaHIHOTO psiaka cMd BukoHatiTe komauau: ping 192.168.0.50 (Bigmosini
MTOBUHHI OyTH MO3UTHBHUMH) => 3aKPHUNATE BIKHO);

— BIOKITIOYITH KOMII FOTEp Bifl YHIBEPCHUTETCHKOTO ProXy-cepBepa: y
BikHi Internet Explorer sinkpuiite Cepsic => BiiacruBocri 6payzepa =>
Braaaka Iligkmoyenns => HajgamrTyBanHs Mepexi => 3HIMITH
npanopells  BukopucTOBYBaTHM  NIpOKci-cepBep [AJIsl  JIOKAJBHHX
MiIKJII04eHb (He 3aCTOCOBYEThCS [Tl KOMYTOBaHHX a00 VPN-IIiIK/TI04YeHb )
=> OK => OK => zakpwuiite BikHO Opay3epa;

— MIiAKIIOYITECS 10 TOYKM AocTymy (3apa3 BoHa Mae [P—axapecy
192.168.0.50);

— y Opaysepi Internet Explorer 3BephiThCs 3a aapecoro
http://192.168.0.50;

— vy Bikai Hinkawyenns g0 192.168.0.50 B sxocti iMeHi
KopHCTyBaua BBeaiTh admin 3 maponem admin;

— mpu3HAYTe Touli fJocTyny HoBY IP-anpecy;
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— yposmimi “Network Information” natucuytu Ha 3nadenss LAN
IP (moBunHo 6yTn 192.168.0.50);

— y Bigkpuromy myHkti LAN Bectu IP 10.0.9.201 (10.0.9.202,
10.0.9.203, 10.0.9.204);

— B moste Netmask BBectu macky 255.255.255.0;

— HATUCHITH Save Ta  Mepe3aBaHTAXTE  MapIIOyTH3aTOp,
HaTtucHyBIIH System => Save and reboot;

— 3MIHITh HaJallTyBaHHS BePXHbBOI0 MEPESKEBOro ajamnTepa
KOMIT'foTepa A 3B’SI3Ky 3 TOYKOIO JOCTYITYy BXKE€ Y HOBOMY MEPEKEBOMY
cermenTi: [lyck => [laHenb ynmpaBiainns => Mepexa Ta InTepHer =>
LenTp ynmpaBJjiHHS Mepe:kaMHM Ta 3arajibHUM AOCTYNOM => 3MiHH
napaMeTpiB aganTepa KJIalHiTh JIiBOK KHOMKO Muii Iligk/oyenHs mo
JokabHiil Mepexi 2 => BaactuBocti => IIpoTokoa InTepnery Bepcii 4
(TCP/IPv4) => BaacTuBOCTi = > yBIMKHITH OMIlil0 BUKoOpUcTOBYBaTH
Hactynny IP-agpecy => BBeniTh:

IP-agpeca 10.0.9.51 (10.0.9.61, 10.0.9.55, 10.0.9.75)

Macka mepexi 255.255.255.0

(immmi mojIs 3aNMINTE IMOPOXKHIMH, TOYKA MOCTYIy 3apa3 HaJeXHThb
mepexi 10.0.9.0/24 i mae IP-ampecy 10.0.9.201 (10.0.9.202, 10.0.9.203,
10.0.9.204);

OK => Hi => 3akputu => 3akpuiite BiKHO MepexKeBi
MiAKJII0OYeHHS

— MIKIIOYITHECSA A0 TOYKH JTOCTYIY:

1) B 6pay3sepi Internet Explorer 3sepnitbes 3a aapecoro 10.0.9.201
(10.0.9.202, 10.0.9.203, 10.0.9.204);

2) y BiKHi, B SIKOCTI iMEHI KopHcTyBada BBediTh admin 3 mapoiem
admin;

— BHKOHAWTE HAJANITYBAHHS TOYKH JOCTYITY:

1) y ronoBromy mento HatucHiTh Wireless network setting wizard
(B momyri WiFi nosunne 6ytu yBiMkaeHo moie Enable Wireless;

2) marucuite Advanced setting. Bcranosirs Bimmosigumii MAC-
angpec B mnomi BSSID (MAC: 2C:AB:25:08:C6:BO (mas AP1),
2C:AB:25:08:9A:E2 (nas AP2), 2C:AB:25:0E:A5:41 (s AP3) ta
2C:AB:25:0E:A3:5E (mnsa AP4) (BBOmMTH pa3oM 3 JBOKpamKamu)) =>
Next;
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3) B wmeno Basic setting Bcramosutu: SSID: Network 1
(Network_2, Network_3, Network_4);

4) Country: Ukraine;

5) Channel: 3 (5,8, 11);

6) Max Associated Clients 10;

7) natucHite Next, B wmeHio Security settings BcTaHOBITH
ayreHTHdikalito open => Next;

8) mepeBipTe BCi BBE/ICHI HAMAITYBaHH => Save;

— BIAKJIIOYITH BiJI TOYKH JIOCTYIYy KOMIT FOTEp Ta MiAKIIIOYITE 10 Hel
aporoBuii cerment mepexi 10.0.9.0/24:

1) Bix’eqnaiiTe HUKHIA KiHenmb TeMHO-ciporo kabearo Bix
BEPXHBOT0 MEPEKEBOT0 ajanrtepa KOMI 10Tepa;

2) BITHOBITh  3’€HAHHS  BEPXHBOI0 MEPEKEBOrO  ajanTepa
KOMIT'IOT€pa 3 JPOTOBOI0 MEpPeKero (3a IOMOMOTOI0 CBIiTJIO-Ciporo
Kabemo);

3) Bim’emHaiiTe BepXHili KiHEIh TEMHO-Ciporo kabemro Big TOUKH
AOCTYILY;

4) mpuenHaiTe 10 TOYKHM HOCTYIY APOTOBHIA CErMEHT Mepexi (s
[bOTO JIOCTaTHHO 3’€THATH BUTPHUHN KiHEIb KOBTOI0 KaOEI0 3 TOYKOIO
JOCTYIY);

— BIZHOBITH MIAKITIOYCHHS KOMII'IOTEpa [0 YHIBEPCHUTETCHKOTO
proxy-cepsepa:

1) y Bikui Internet Explorer sinkpuiite CepBic => BaactuBocti
Opay3epa => piianka llinkaouenns => HanamTyBaHHSA Mepexi;

2) BCTaHOBITH IMpamnoperb BHKOPUCTOBYBaTH MpOKCci-cepBep st
JIOKAJbHUX MiIKJII04YeHb (He 3aCTOCOBYETHCS ISl KOMyTOBaHHX a60 VPN-
nigkmodens) => OK => OK => 3akpuiite BikHO Opay3epa.

Temep Touka TOCTyMy HANANITOBaHA HA MiJKIIOYCHHS 0e3APOTOBUX
KJIEHTIB (KM HEOOXiTHO BCTAHOBUTH TaKi K TApaMETPH) i Ma€ 3’ € THAHHS
3 APOTOBHM CETMEHTOM MEPEeXi.

3.3 IliakaovyeHHs 6e3IPOTOBUX KIIEHTIB
3.3.1 HanamrryBanusi RMFO1 (RMF11, RMF05, RMF25)

BuxkonaiiTe HacTynHe:
— MIKII0YiTE 0€31poTOoBHUi ananTtep (BCTaHOBITH aganTep Ha 0a3y);
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— SKOIO0 JpaiiBep 0€3IpOTOBOrO ajamnTepa HE BCTAHOBJIEHO
BHUKOHAWTE HACTYIIHI il

1) Bukonaiire Ilyck => Habepith cmd => 3amycTiTh nmporpamy
cmd.exe;

2) B KOHCOJTi Ha0epiTh mack:\Instal\D-Link\DWL-
G132_Win7_driver_v1.40_1\setup.exe u knaunite OK;

3) y Bikui Bac BiTae mporpama InstallShield Wizard nnsa AirPlus
XtremeG xnanuits Jadi;

4) 3 BigkpurTsiM Bikaa [Iporpama InstallShield Wizard 3aBepimiena
o0epith onuito Tak, mepe3aBaHTa;KMTH KOMI'IOTEp 3apa3 i KIAIHITH
T'oToBO;

5) mig yac mepe3aBaHTaXCHHs HE 3a0yBaiiTe MEpPEeBECTH Kypcop Ha
crpoky Windows;

6) moduekaiiTecst 3aBepIICHHS MpOIECY YCTAaHOBKH JpaiiBepa
0e3POTOBOTO aIanTepa;

— BIOKIIOUITE MEPEXeEBi amamTepu ApoToBoi Mepexki: Ilyeck =>
Ilaneas kepyBanHsi => LleHTp KepyBaHHSI MepeKaMU Ta 3arajJbHUM
JOCTYIMOM => KJAIHITh JiBOI0 KHONKol wMumni IlinkjaodeHHs 1o
JoKaNbHii Mepexki 2 => BUMKHYTH => KJIAIHITH JIBOIO KHOIKOI MUIITi
IiakJa04YeHHs M0 JOKAJIBbHIA Mepexi => BUMKHYTH => 3aKpHUHATE BIKHO
Mepe:xeBi MIKIIOYEHHS

— HaJamTyWTe mapaMerpu 6e3poTOBOro ajanTepa:

IIyck => [la”enb kepyBanHs => Mepe:xa Ta InTepaer => IlenTp
KepyBaHHS Mepe:KaMH Ta 3arajibHHUM J0cTynoM => 3MiHa mapaMeTtpiB
aganTepa => IMPaBOIO KHOMMKOIO MUII “be3apoToBe MepexHe 3'€THAHHA
=> BaactuBocti => IIporokosn Intepuery Bepcii 4(TCP/IPv4) =>
BaactuBocti => yBiMKHITH omniito BukopucroByBatm Hactynmy IP-
ajpecy => BBEIiTh:

IP-agpeca 10.0.9.51 (10.0.9.61, 10.0.9.55, 10.0.9.75)
Macka mepexi 255.255.255.0
1111103 32 3aMOBYEHHAM 10.0.9.100

3aKkpuiiTe BikHO MepeskeBi miAK/II0YeHHS

— B obOumacri tray xnamHitTe mo ikoHIi Mepe:xki => BUOEpiTh Mepexy
Network_1 (Network_2, Network_3, Network_4) => minkiroueHHs;
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— TIepeBipTe HAsBHICTH 3B 53Ky — Y BikHI CMd BUKOHANTE KOMaH/IH:
ping 10.0.9.201 (ping 10.0.9.202, ping 10.0.9.203, ping 10.0.9.204), ping
10.0.9.100 (BiamoBini MOBUHHI OyTH MO3UTUBHUMH ) => 3aKPHHTE BIKHO.

3.3.2 Hanamrysannst RMF02 (RMF10, RMF13, RMF24)

Bukonaiite HacTynHe:

— 3aBanTtaxte Windows (kopuctysad — admin, maposs — 1234567);

— MAKIIOYUTH ajantep (3HIMITh 3aXMCHHM KOBIAYOK 3 ajamnTepa,
BCTaHOBITh ajanrep Ha 0azy);

— BCTaHOBITH JpaiiBep Oe3apoToBOro ajanrtepa (MOKPOKOBI i
HaBeneHo B 1. 3.3.1);

— BIIKIIOYITE MepexeBi ajantepu ApoToBoi Mmepexi: Ilyck =>
Ilaneas ynpaBiainaga => Mepe:xka ta InTtepHer => LleHTp ynpaBiaiHHA
MepekaMH Ta 3arajbHUM A0cTynoM => 3MiHa mapaMeTpiB axamnTtepa
KJIAIHITh JIIBOKO KHOMNKO Muii ITiqk/IoueHHs Mo JoOKaIbHilA Mepexki 2
=> BUMKHYTH => KJIAIHITh JiBOIO KHOMKOI Muii Ilink/jroyeHHsT 1o
JokanbHill Mepexki => BumkHyTH;

— HaJamTyiTe napaMmerpud O€3IpOTOBOrO ajamTepa 3a aHaJIOroM
RMFO1 (nst RMFO2 => IP-aapec 10.0.9.52 ...);

— B obOmacri tray KiarHiTh 1Mo ikoHIi Mepeski => BHOEpITh MEpexy
Network 1 (Network_ 2, Network 3, Network 4) => migkirouenHs;

— TIepeBipTe HASBHICTH 3B’SI3KY: y BikHI CMJ BHKOHANWTE KOMAHIH:
ping 10.0.9.201 (ping 10.0.9.202, ping 10.0.9.203, ping 10.0.9.204), ping

10.0.9.100 (BiarmoBiai MOBHHHI OYTH MO3UTUBHUMH) => 3aKPUITE BIKHO.

3.4 TectyBanns mMepe:xi
3.4.1 KonitoBanHs 1aHUX y 0€3IPOTOBOMY CerMeHTi Mepexi

BuxkonaiiTe HacTynHe:

— wna komm’torepi RMFO1 (RMF11, RMFO05, RMF25) Binkpuiite
3arajibHUN JIOCTYII:

— Ilyck => Ila”enn ynpajinusa => llenTp ynpasiaiHHs
Mepe:kaMH Ta 3arajbHuM JgocrynomM => JlogaTkoBi mnapamerpu
3arajibHOro JAOCTYNY => JOMAIIHIA Ta pOOOYH => BUMKHYTH CHiJIbHUIM
HOCTYN i3 MapoJbHUM 3aXMCTOM; 3arajibHUA => BUMKHYTH CHUIBHUH
JOCTYI 13 TapOJILHUM 3aXHCTOM;
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— na mucky G: cTBopith manky "Infrastructure’ => cTBopiTh B Hilt
TeKCTOBUH (aiin test.txXt => y HpOMy 3amlHIIITh JOMEHHE iM’s KOMII loTepa
RMF01 (RMF10, RMFO05, RMF25);

— BimkpuiiTe 3araneHuid goctyn no muanku "Infrastructure’:
MPaBOI0 KHOMKOI MU KiarHiTe mo mammi Infrastructure => pxmaaka
Joctyn => 3arajJbHUid 10CTYN => HATUCHITH 3arajibHMii 10CTY;

— na xomm '1orepi RMF02 (RMF10, RMF13, RMF24) Bukonaiite
KomiroBaHHA iHopManii mo 6e3aporoiid mepexi: Ilyck => BBeiTh NIISIX
no mamku Infrastructure ma xomm’rorepi RMFO1 (RMF11l, RMFO5,
RMF25) => ckomnitoiiTe narnky.

[Ticnst o3HaOMIIEHHS BHKIIaJiadya 3 pe3yabTaTaMu poOOTH BUAATITH
CKOITiiOBaHy MAlKy.

3.4.2 KonitoBaHHsI JaHUX 3 KOMII’I0T€pPa 0€3POTOBOT0 CerMeHTa

BukonaiiTe komitoBaHHsI iH(MopMallii 3 KOMIT'1oTepa 0e3poTOBOro
CErMeHTa Mepeki Ha KOMIT FOTEp y IPOTOBOMY CETMEHTI MEpEexKi:

— BKIIIOYITH Y APOTOBOMY cerMeHTi Mepexi komm’rorep RMF03
(RMF09, RMF14, RMF23) 3i zaBarraxenusm Windows (kopucryBau —
admin, mapons — 1234567);

— BUKOHaWTe Ha HhOMY HacTymHi HacTpoirku: Ilyck => IlaHesb
ynpasiainasa => Mepe:xa Ta InTepHer => LleHTp ynpaBaiHHS MepexaMu
Ta 3arajJbHUM J0cTynoM => 3MiHM mapaMeTpiB aganTepa KIAIHITh
MpaBoi0 KHOMKOIO MuImm => Iligk/I0YeHHsA MO JOKAJBbHIiH Mepexi =>
BaactuBocti => IIpotokoa Iutepuery Bepcii 4 (TCP/IPv4) =>
BaactuBocti => yBiMKHITH omniito BukopucroByBatm Hactynuy IP-
ajpecy => BBEIiTh:

IP-anpeca 10.0.9.53 (10.0.9.59, 10.0.9.64, 10.0.9.73)

Macka minmepe:xi 255.255.255.0

(pewrty noniB 3anumTe myctuMu) => OK => 3akpuTH => 3aKpuiiTe
BikHO MepekeBi MiIKII0YeHHS;

— wna xomm torepi RMF03 (RMF09, RMF14, RMF23) BukoHaiite
koritoBauHs iH(opmariii: ITyck => BBeniTh nusix no nanku Infrastructure
Ha koM totepi RMF01 (RMF11, RMFO05, RMF25) => ckomitoliTe marnky.
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[Ticnst o3HalioMIIEHHS BHKIJIaJada 3 pe3yabTaTaMd poOOTH BUAATITH
CKOITiiOBaHy MAarKy.

3 Oymp-sIKOTO 3 JBOX KIIIEHTCHKMX KOMII'IOTEpiB 0e3pOoTOBOTO
CerMEHTY Mepexi opraHidyiite Buxia B IHTepHeT (Hanmpukiiaji, 3a aapecoro
http://google.com) 3 BiAKIFOUECHNUM MPOKCI.

3.5 BigHoBJIeHHS 00JIaJHAHHSA B IIOYATKOBUI CTaH

[Ticnst o3HalioOMIIEHHS BHKJIa/Ia4a 3 pe3yjibTaTaMu POOOTH BiJHOBITH
CHCTEMy B TMOYATKOBHW CTaH, 100 iHIIWI CTYAEHT 3Mir OM MOBTOPUTH
BHKOHAHHS I1i€1 poOOTH:

— wHa Touli gocrymy AP1 (AP2, AP3, AP4):

1) B Opay3sepi Internet Explorer 3Bepnitbes 3a aapecoro 10.0.9.201
(10.0.9.202, 10.0.9.203, 10.0.9.204);

2) y BiKHI, B SIKOCTI iMEHI KopucTyBaya BBediTh admin 3 mapoiem
admin;

3) BCTAaHOBITH 3aBOACHKI HajJalmITyBaHHSA, 3aimite System =>
Factory, 3axmiTh IOKHM HaJaIITyBaHHS BIAOYACTHCS, 3HIMITH KUBJICHHS
(U=220 BombT);

4) Big’enHaiiTe BiX TOYKM JOCTYIy KOBTHH KaOelb, NpHeIHANTE
BepXxHiii KiHEIhb TEeMHO-Ciporo Kadeto;

— BiOHOBITH mouaTKoBUi cran komm'iorepa RMF01 (RMF11,
RMFO05, RMF25):

1) B oOnacri tray BiIKJIIOYHTHCS Bill MepeKi;

2) Bumanith npaiiBep Oe3aporoBoro amantepa: Ilyck => mpaBoro
KHOMIKOIO MU KnarHiTh Ha Komn'iorep => YnpaBainusa => [lucnerdep
npucTpoiB => Binkpuiite po3min MepekeBi agantepum => KIAIHITH
npaBoro kHomkoto murni mo D-Link AirPlus Xtreme G DWL-G132
Wireless USB Adapter (rev.A) ta BubOepith YaaauTh (3 BHIAJCHHIM
MIporpaMu JipaiBepiB Jutst bOro mpuctporo ) => OK => 3akpwuiiTe BCi BiKHa;

3) 3HIMITH 6€3POTOBI aganTepH i nepepaire iX BUKIaaaqy;

— BHKOHaWTe nyHKT 3.5 mia xomm’torepis RMF02 (RMF10,
RMF13, RMF24) ta RMF03 (RMF09, RMF14, RMF23);

— BiZHOBITH p0OOTY aanTepiB APOTOBOI Mepe:Ki Ha BCIX 3aMiTHUX
[P BUKOHAaHH1 POOOTH KOMIT FOTE€Pax Ta MepeBIpTe MiAKIIOUEHHS 10 MEpPexi
Internet;


http://www.ya.ru/
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— TNPOAEMOHCTPYWTe pe3ylbTaTH BiAHOBICHHS BUKIajady (micJist
OT0 P000TAa BU3HAETHCS 3aBePIIEHOI0);

— BHKOHaWTe KOMaHAy Ha mepe3aBaHTaxeHHs Kowmil torepa (Ilyck
=> BumkHeHHs1 => [lepe3aBaHTa:KeHHsI).

3.6 3micT NUCHEMOBOTO 3BiTY

1. Eranu moOymoBH 0e3pOTOBOT Mepexki 3 TOYKOK JIOCTYIy V
pexumi "Access Point".
2. BiamnoBizi Ha KOHTPOJIBbHI MUTAHHS.

3.7 KonTpoJbHi NUTaHHA

1. ¥V gkux pexxuMax MOXKe MpaIfoBaTH 0e3pOTOBa TOYKA JOCTYITY?
Ske mpu3HaYEHHS KOYKHOTO 3 HUX?

2. 3a JONOMOTOI0 SIKAX TPOrPaMHUX 3acO0IB MOXXHA BHKOHATH
HaJIAITYBaHHS [TapaMeTPiB TOYKH JOCTYITY?

3. 1o HeoOXiqHO BpaXxOBYBaTH IIPH BUOOPI HOMEPY padiOKaHaIy s
0e31poTOBOT MepexKi?

4, UYn MoKe TOYKa IOCTYIy 3’€IHYBAaTH KOMIT'IOTEPH 3 PI3HHUX
Mepex?
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