Ihasa 6.

BUAOBE MPEKH, ClIOCOBHA
3A UHTEPHET-CBBP3AHOCT

IIporpaMHOTO OcHTypsiBaHE Ha MpEXHTE C€ SBSBA BTOpATa Ch-
IIECTBEHA YaCT OT €AUHCTBOTO KOMIIOTPH, KOMYHHUKAI[HOHHHU YCTPOMC-
TBa, MHQOpMAIIMOHHHU 1ToToNHU. TO perimaMeHTHpa pa3indHuTe YCIyTH,
KOUTO MPEXHTE MO3BOJISIBAT U JIePUHUPA TPaBHUIIATa 38 OCHIIECTBSBA-
He Ha MH(OPMAIMOHHUS OOMEH MEXKIy OTJEIHUTE €JICMEHTH B ellHa
riobaiiHa WM JOKalHa Mpexa. He TonkoBa ¢u3nuecKkuTe HAYMHA Ha
CBBP3BaHE OIPENENT OT KaKbB THII € MpeKaTa, OTKOJIKOTO IPOTrpamMHO-
TO OCUTYpsIBaHE, C KOETO C€ OpraHU3upa U ynpasisiBa MH()OpMAIMOH-
HUS TIOTOK.

Pa3npenesnenu U ieHTPaJIU3NPAHN MPEKH Ca JIBE PA3HOBHTHOC-
TH Ha KOMITIOTBPHUTE MPEKH, KOUTO ce 00yCIIaBsT OT HAYMHA Ha YITpa-
BJICHUE Ha MH()OpPMAIIMOHHUTE TOTONW. Besika eiHa OT Te3u JiBe pa3Ho-
BUJIHOCTH PETJIAMEHTUPA MSCTOTO U POJIATA HA OTICITHUTE KOMITIOTPH,
00XBaHATH OT KOMIIOThPHATA MpEKa. 3a Jia Moratr JIBETe MPEXKH Jia ce
pasrpaHuyar ejHa OT JApyra € HeoOXOJUMO Jla Ce BbBEJAT MOHITHSITA
cbpBBp (Server) u crannus (Host).

THonamuemo cvpswvp (Server) 1O CHIIECTBO € POTPAMHO OCHTYPSi-
BaHe, KOETO € MpeIHa3HAYeHO 32 KOHTPOJI, ChXpaHsIBaHe M OOMEH Ha HH-
dhopmanmsa. CepBbpa 00ITyBa ¢ APYTUTE KOMITIOTPH B MpeXaTa U yIpa-
BIISIBA PA3IIMYHHUTE yCIYTH, KOUTO C€ MPENOCTaBAT OoT Hesl. PaboTara Ha
CHhpPBBpPA HE TPEJIoara HeMpPeKbCHATOTO yJacTHe Ha MOTpeOnTeNunTe.
CBpBBPBT € CPEJCTBOTO, KOETO TPEIOCTaBsI HHPOPMAIIIOHHH PECYpPCH
Ha JAPYruTe KOMIIOTPU B MpekaTa. Haif-o0110 cbpBBPBT € KOMITIOTHD,
KOMTO Ipejyiara Ha JIpyruTe BKIIOYEHH B MpekaTa KOMIIOTPU HAKOU
CBOM YCJIYTH M BXOJHO-M3XOJHM yCTPOMCTBA, KaTO MO TO3M HAYMH CE
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ocurypsiBa (QyHKIIMOHMPAHETO Ha Mpexara. Hanmuuero n neiiHocTTa Ha
ChPBBpPUTE € aOCOTIOTHO HEOOXOAMMO YCJIOBHE 3a paboTaTa Ha e1HA
Mpexa. CbpBBpUTE MOTaT Ja ObJAT CHICIHATU3UPAHN B U3BBPIIBAHETO
Ha OTJEJIHM JEHHOCTH M YCIyru. B mpaxkTukaTta € mpueTro KOMMIOTb-
PBT, BBPXY KOMTO € MHCTAIMPAHO CHPBBPHO MPOTPAMHO OCUTypsIBaHE
CBIO Ja Ce Hapu4a ChbPBBP. B 3aBUCUMOCT OT OCUTYpsIBAHUTE yCIyTH
1 WHCTAJIMPAHOTO NMPOTPAMHO OCUTYpPSIBAHE B KOMIIOTBPHUTE MPEKHU
ce M3IOJI3BAT PA3IMYHU BHJOBE CHPBBPU HIKOU, OT KOWTO Iie ObIaT
CIIOMEHATH NPH Pa3reKIaHe HAa YCIYTUTE B KOMIIOTBPHUTE MPEKH.
Ha npakTtika cCbpBbPBT IPEACTABIISIBA, HAl-4ECTO CIIELUAIN3UPaH KOM-
MIOTHP CbC CHU3MEPHUMHU 10 OTHOILICHHUE Ha HYXK/1aTa allapaTHU Bb3MOX-
HocTH. ToBa ca BUCOKOHAAEKIHU MAIIMHU C JLyOIMpaHu Bb3MOXKHOC-
Tu. CBpBBPHUTE PAOOTAT OCTOSHHO U HE CE M3KIIIOYBAT OT 3aXpaHBaHe.
Hemo noBeue, Te BUHAru ca cHa®JeHW C PE3epBHU 3aXpaHBAaHUS OT
poma na UPS.

Cmanyus (Host), cemo PaborHa crannms (Work Station) wmm
KiieHT B ycoBUsATa Ha MpeXaTa € KOMITIOThPBT, KOHTO M3M0JI3Ba yC-
JNYTUTe HA ChpPBBpa. B 3aBHCHMOCT OT BHJIa HA MpeXaTa U HHCTAINPa-
HOTO MPOrpaMHO ocHrypsiBaHe, PaboTHaTa cTaHius Moxe ja Oble B
ChCTOSIHUE ¥ ChbBCEM aBTOHOMHO Jla peau3upa Pa3indHu QYHKIMH 110
o0OpaboTka Ha uHpopMmarusaTa. B To3u ciayuyait XocThT HIMa HYX/1a OT
ycnyrute Ha chbpBbpa. OCBEH TOBa B yCJIOBHUsATA Ha eiHa Mpexa CTaH-
LUsATa MOXe J1a ObJIc ChbPBBP B MpekaTta M Jia mpejoctaBs nHhopMa-
LUOHHM yCIyrd. PaOOTHHUTE CTaHIIMU ca CBBP3aHUTE B MpPEKaTa KOM-
MIOTPU, HA KOUTO PA0OTH OOMKHOBEHUST MOTPEOUTEN, T.€. KOMITIOT-
puTe, Ha KOUTO CE M3BBPIIBAa 00pabOTKa HA JAaHHHUTE 10 HAYMH, KOHUTO
Ha MPBB TOTJIE] HE Ce pa3iinyaBa OT HaYyMHA, 10 KOHTO ce paboTu ¢
OOMKHOBEH TEpCOHANCH KOMITIOTHD. Pa3nukata Mexay paboTHaTa
CTaHIUSl U HECBBP3aHUS B MpeXkKara MepcoHalicH KOMITIOTBD € B TOBA,
4ye paboTHATa CTAHIMS MOXE Jia M3MOJI3Ba M YCIIyTH, MpeajaraHi oT
JIOKalTHaTa MpeXka, B KOUTO TS € BKIIIOYCHA.

Paanpe()eﬂenuﬂm mun mpestcu ca OHE3U, IMPU KOUTO BCCKHU KOM-
MIOTHP MOXKE Aa 6’5)_16 KaKTO CbpPBBpP, TaKa U pa60THa cTaHIusg — XocT. B
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TO3M CITy4aii 3a BCEKH OTPEIETICH MOMEHT XOCTa MOXE J1a € ChPBBP KaTo
MIPEIOCTaBs PECYpPCH U YCITyTH Ha JIPYTH CBBP3aHU KbM HETO KOMITFOTPH
1 00paTHO J1a ObE XOCT, aKO U3IIOJI3BA MPEIOCTaBeHU My yciyru. [Ipu
pasmpeielleHnTe MPEKH UMa Pa3sHOBHUIHOCTH, KaTO Hal-M3MOJI3BaHUS
B ITPaKTHKa BapUaHT € TO3W HA pa3NpeeIeHUTe MPEKH C pPaBHOTIPAaBEH
JIOCTBIT, I3BECTHHU OIIE KaTO MPEKH OT THII ,,peer to peer (paBHOIpa-
BEH ¢ paBHomMpaseH). [Ipu Te3n Mpexu BCUUKH CBBP3aHH KOMITIOTPH Ca
,»DaBHOCTOHHU", T.€. T€ MOrar Jia paboTAT €JHOBPEMEHHO U KaTo pa-
OOTHHM CTaHIIUU M KaTo ChbpBBHpPU. [loTpeOuTenar Ha BCEKH KOMIIOTHP
oT ToJ00Ha Mpeka orpeneis KakBa HH(pOpMaIus UM yCTpOICTBa Ja
cnojieny (TMPEeIOCTaBy) C OCTaHAINTE OTpeOuTeNn Ha MpekaTa. OcBeH
TOBa TOU OIpeacyisd U KakKBU IpaBuJia U KaKBa MOJUTHUKATa Ha CUTYP-
HOCT J]a M3MO0J3Ba C IeJT 3aluTa Ha HH(pOpManusaTa BbPXY CBOSI KOM-
MOTHP. TO3W THUIT MpEXH ca MHOTO Pa3NpOCTPAaHEHH M CE HM3MOJI3BAT
KaKTO B YCJIOBUSITA HA MAJIKU CITY)KEOHU MITH IOMAIITHU OUCH, TaKa U B
OpTaHHu3alry, KbJEeTO KOMIIOTPUTE OOMKHOBEHO HE HAJBHIIABAT Jece-
tuHa. Kato mporpamMHo ocurypsiBaHe 3a pealn3upaHeTo Ha PYHKIIUNATE
10 PaBHOTIPABHUS JOCTHIT HAH-UECTO C€ U3IMOI3BAT Bh3MOKHOCTHTE Ha
OmepalroOHHUTE cucTeMu. ToBa 0O3HAYaBa, uye MPU TO3HU TUI MPEKHU HE
ce HaJjara jia ce U3I0JI3Ba APYro CHelHaIn3upato MpeKOBO IPOTrPaMHO
ocurypsiBaie. Harmpumep npu BCUYKH BEPCHM HA ONEPALMOHHU CHCTE-
MU Ha MaiKpoco(T ChIIIECTBYBAT BrpaJieHH CPEJICTBA 3 OCHIIECTBSABA-
He Ha (pyHKIIMUTE 10 paBHOIIPABHUS JOCTHI B Mpekara. He ce Hamarat
Y MHOTO 33/1bJIO0YCHHU TIO3HAHMS, 32 Jia C€ MOJI3BAT MpeJlaraHuTe Bb3-
MOYXHOCTH I10 YIIPaBJICHUETO Ha I/IH(i)OpMaHI/IOHHI/ISI JOCTBIT B MPCXKHU OT
to3u Tuil. [IpeauMcTBara Ha pasmpeneNeHnTe MpeXH ca TOo-ToJsIMaTa
CUTYPHOCT Ha JaHHUTE, MPOJUKTYBaHA OT Bb3MOXHOCTTA MOTpeOHTe-
JIAT caM Jia ONpeesId pecypcuTe U MpaBuiiaTa 3a JOCTBII 10 TSIX, CPaB-
HUTEIHO €JIEMEHTAPHUAT arapar OT IPOrpaMHHU CPEICTBA U KOMaHIU
3a TSIXHOTO yTpaBiieHue u apyru. Hapen ¢ mpenuMcTBaTa ca HamuIe u
HegocTaTblu. Ha mbpBO MsCTO, TOBa € HEOOXOAMMOCTTA OT HAJIMYHE-
TO Ha TOJIEMHU amapaTHU BBH3MOKHOCTU 34 BCEKH €IUH OT KOMITIOTPH-
Te, adOHAT HA Ta3W MpeXa, JIMIcAaTa Ha CTPOro JeUHUPAHU MpaBHiia
3a MEeHTPAIM3UPAHO ChXPAHEHHE Ha ToJieMH 0a3u OT JaHHHU, KOUTO Ce
IOJI3BAT OT MTOBEYETO MOTPEOUTENN U IPYTH.
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Lenmpanusupanumempesicu, HApUIAHK O MPEKU OTTHIL,, KITHCHT—
CBhpPBBP* ca Oa3upaHu HA IEHTPAJIEH ChPBBP C TOJIIMa MPOU3BOTUTEN-
HOCT. BBpXy TO31 ChpBBp € MHCTAIMPaH OCHOBHUS copTyep 3a paboTa
B MpeXara M JaHHUTE HEOOXOJMMHU B MPEIBUICHUTE MH(OPMAIMOH-
HU npouecH. B To3u T Mpexu norpedurenure (PaboTHure craHmm)
HSIMAT BB3MOXKHOCT CaMOCTOSITETHO M HE3aBUCHMO Ja 00paboTaar,
ChXpaHSABAT U Pa3NpeNeisaT MPorpaMu U JaHHH. Benyko ToBa ce oCh-
HIECTBSIBA OT CHPBBP HA MpexkaTa. TEeXHOJIOTHATA ,,KIMEHT-ChbPBBP
€ OCHOBHUST HAYWH HA MPEXBBPIISHE HA U3UHUCIUTEIIHA MOII OT STUH
[EHTPaJICH KOMITIOThD KbM KOMITIOTPU Ha OTACITHOTO pabOTHO MSCTO.
[Tpu Hes 0OpaboTKaTa HA JJAHHUTE CE PA3MPEICIIAT MEXKY KIMCHTHTE
W ChPBBPa BMECTO JIa € KOHTPOJIMPA NEHTPATHO. BeHuku mporpamu,
KOHUTO MOAABPKAT Ta3W TEXHOJIOIUA C€ CHCTOAT OT ABEC YaCTHU — Cbp-
BBPHA M KIIMEHTCKA, KaTO C€ Ch3/1aBa OOIIOTO BIIEYATICHUE, Ye PabOTH
enna oOmia nporpama. ChpBbpHATa YacT € 00la 3a BCHYKU MOTPeOu-
TEJM Ha MpeKaTa U Ts U3IIBJIHABA CHIECTBEHATA YacT OT 3aJa4nTe TI0
oOpaboTka Ha ganHuTe. KilmeHTCKaTta 4acT € 3HAUMTEIIHO I10-MaJjKa,
TS C€ MHCTAIMpPa HA BCEKH KOMITIOTBP, KOWTO IIe TOJ3Ba Ta3u obpa-
00TKa M ChABPKA OCHOBHO MOTPEOUTEICKHS MHTEP(EHC, KOWUTO MOXKe
na Obje crenudrueH 3a BCSIKO OTACIHO paboTHO msicTo. Pasmpenerne-
HUETO Ha 33J]aUuuTe MEX/y ChPBbPHATA U KIHEHTCKATA YacT 3aBUCH OT
W3UCKBAHMATA HA BCSKO MPHUIIOKEHHUE, BKIIOYUTEIHO HYXKJUTE MY OT
00paboTKa, OposAT MOTpPeOUTETN M HAMMIHUTE pecypcH. [IpemnmcTBara
Ha MPEXHTE OT TO3W THI Ca BH3MOXKHOCTTA JaHHUTE U MPOTPAMHUTE, C
KOUTO Te ce 00paboTBaT Ja ce MHCTATUPAT U aAMUHUCTPUPAT IEHTPAII-
HO, CPABHUTCIIHO MO-MAJIKUTC XapAyCPHHU U3UCKBAHUA IO OTHOIICHUC
Ha KOMITIOTPUTE MOTPeOUTENN Ha MpekaTa u Apyru. Hanwie ca u He-
JOCTATBIIN, KATO OCHOBHHSAT OT TSX € HEBB3MOXKHOCTTA 32 00padoTKa Ha
JAaHHUTC, aKO IO HAKAKBa MPUYMHA CbPBBPA U3JIC3C OT CTPOA WM IIBK
Obie U3KITIOYUCH.

Bnpryamm YaCTHHU H JJOKAJHHU MPEXKHU Ca Cli€ABallaTra pa3sHo-
BUJHOCT, KOATO C€ OIpCACyIA OT UHCTAIMPAHOTO IMMPOIrpaMHO OCUTYPsI-
BaHe. 3a Ja €€ OCBhUICCTBU BPb3Ka MEXKIY JIBa UK IMOBEYE a0OHATHH
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IIOCTa B paMKHUTE Ha OMOpHATa Mpexa Ha ompenerneH MAN mocTaBIuK
OOMKHOBEHO ce Haylara Jia ce KOH(QUTYpUpaT OTJEIHH JIOKATHH Mpe-
xu. ToBa ca wactHu mpexu ot tun VPN (Virtual Private Network —
Bupryanna yactHa Mpeska) ¥ BUupTyaiHu Mpexku ot Tunt VLAN (Virtual
Local Area Network).

Bupmyannume uacmnu mpedscu OCUTypsABaT JOCTHI A0 MPeaoCTa-
BEHUTE MH()OPMALIMOHHU PECYPCH OT JOCTaBYHKa (OIepaTopa), OT Apy-
rure aboHatu Ha Mpexata u oT MHTepHeT npoctpancrBoto. Mubop-
ManysATa € AOCThIIHA OT BCSIKO MSCTO U 110 BCSIKO Bpeme. Ha mpakTuka
VPN e cBBp3aHOCT, KOSTO U3ION3BA U3TpajieHaTa HHPPACTPYKTypa U B
Hesl, Ype3 IPOrpaMHU CPEICTBA U IIPOTOKOJIHU 32 0OMEH OCUTypsiBa BPb3-
Ka (TyHeN) MEeXIy IBa WX rmoBede abonara. VPN e meton 3a cBbp3Ba-
HE KbM BBTpPEIIIHA YaCTHA JIOKAJIHA Mpeska IMOCPEACTBOM Cpe/ICTBATa U
CTpyKTypaTa Ha myOnuuHa Mpexa (Hampumep Murepner). Tosa e aB-
TOHOMHA MpEXa 3a JaHHHU, KOSTO M3II0JI3Ba OOIIECTBEHATA TEICKOMY-
HUKallMOHHA CTPYKTYypa, MpuiIarailku creruagiu3upaHy MpOTOKOIH 3a
CUTYPHOCT TIpu 0OMeH Ha mHQopmManusiTa. Mpexkara OT TO3U THUI UMa
cOOCTBEHM WJIM HAeTH JIMHUM, KOUTO MOTAT Jia C€ M3IOJI3BAT CaAMO OT
enHa opranuzanys. VPN TexHojorusta u3noiasBsa NpaBuiia 3a J0CThII, B
KOHUTO y4yacTBa IMOTPEOUTEIICKO UME U napoia. Upes Tsx ce yaocToBeps-
BaT BPB3KUTE U CE FAPAHTUPA, Ye CAMO OTOPU3UPAHH MOTPEOUTENN MO-
rar 1a ce CBbp3Bar ¢ yacTHaTa Mpeska. OCBeH ToBa ce n31oi3Ba mudpo-
BaHe, 3a Jla Ce eJIMMUHIPa Bb3MOXKHOCTTA JIPYTH X0pa Ja IPUXBaHAT U
M3II0JI3BaT JaHHUTE, IPEXBbPIIsiHYU 110 MHTepHeT. B onepaunonHa cuc-
tema Windows ToBa HMBO Ha CUTYPHOCT C€ MOCTHTra Ype3 M3I0JI3BaHe
Ha mpoTtokoina 3a TyHenupane PPTP (Point-to-Point Tunneling). TIpo-
TOKOJI 3a ,,TyHEeJIUpaHe € TeXHOJIOTHsl, OCUTYpsIBaIlla T0-BUCOKO HUBO
Ha CUTYpPHOCT IPH MPEXBBPIIsiHE Ha HHPopManus 1o IHTepHeT oT eanH
KOMIIOTBP Ha JpyT. [1o To3n Haunn VPN npaBu Bb3MOKHO O€3011aCHO
crioessiHe Ha obum pecypcu 3a qannu. Cuura ce, ye VPN perienuero
€ €IHO OT Hali-ChbBPEMEHHUTE CPEJICTBA 32 NOA0OpsBaHEe HA KOMYHHUKa-
LMOHHATa CBBP3aHOCT BB BCSAKA KOPIIOPATHBHA OpTaHu3anus 1 opucu-
TE B HEsl, HE3aBUCHMO OT TOBA KbJI€ C€ HAMHUPAT T€.
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3a nma ce mrpagu VPN cBBp3aHOCT € TOCTAaTHhUHO Jla MMa periia-
MeHTHpaH AocThl 10 MuTepHer u cratnynu [P anpecu 3a Bpb3ka. C
W3TPAKAAHETO HA BUPTYAJTHH YAaCTHH MPEXKH JOCTBIIBT 10 OOIIM MH-
(hopMaLlMOHHY pECypcH ce YIeCHsBa, KaTO pa3XxoAuTe 10 U3TrpaskaaHe-
TO U MOAAPBAKKATA HA CAMOCTOSITETHA MPEXKa 3a IPEHOC HA JaHHU 3Ha-
YUTETHO HamanaBar. B mocienHo Bpeme nocraBumiure Ha VHTEpHET
3aroyHaxa Jja MpeMUHAaBaT KbM APYIH MpaBuia 3a usrpaxaane Ha VPN
Mpexkute. Bmecto nporokona PPTP te 3amounaxa ma xoHdurypupat
PPPoE (Point to Point Protocol over Ethernet). ToBa e cpaBHHTETHO
HOB CTaHIapT 3a 0OMeH Ha nHpopMaIus 1 Hali-Bede Ha MIHTEepHeT Tpa-
(UK B ycioBHsATa Ha JTIOKaTHA Mpexka. CTaHIapThT € 3aJI05KEH KaTo Bh3-
MOYKHOCT 3a u3rpaxaane Ha VPN B chbBpeMEHHUTE BEpCHUU Ha Oliepa-
unonnute cucremu. [IpenumcrBata Ha PPPoE B cpaBuenue ¢ PPTP ca
M0-BHCOKa CKOPOCT Ha 0OMEH Ha JaHHWTE, OMPOCTeHa KOH(pUTypanus,
[I0-MaJIKO CUCTEMHHU PECYPCH, MMO-HAISK/THA 3aI1UTa OT BUPYCHU aTaKu
U Ipyru. B MOMEHTa TOBa € CTaHAapThT, 110 KOUTO HAN-4eCTO ce Ipe-
JO0CTaBAT VIHTEpHET yCcIyru OT TOCTaBUUIUTE.

Bupmyannama noxanna mpesca VLAN e moutu HaeHTHYHA C
VPN u npencrasisiBa rpyna noTpeOUTeNny, NpUTekKaBaiy o0Ia 1H-
(dbopmanmonHa cBbp3aHocT. ToBa € MeToJ 3a pa3zelisHe Ha enHa (u-
3udecka komnoTepHa LAN Mpexa Ha pa3inyHu BUPTYaTIHU MPEXKU C
11eJT JIOTUYecKa OpraHu3aliys, KOHTpol u 3ammura. [lotpedurenure BHB
VLAN morat 1a KOMyHHKHpAT camMo ITOMEXIy CH, HO HE U C IIOTPeOH-
TEJIM OT APYTHd BUPTYAIHU MpPEXKHU, u3rpajeHud B To3u LAN cermeHr.
XapakrepHoto npu VLAN e, 4ye Ts ce u3rpaxnaa nporpamMmHo Karto Jio-
rUdecka CBbP3aHOCT HE3aBUCHMO OT (DU3MUECKOTO pa3IoyIoKeHHE Ha
HeliHUTEe a00HATH. BB3MOXKXHOCTUTE M YCIyTUTEe, KOUTO CE Mpejiarat
ca MICHTUYHH C Te3H TpeaiiaraHu oT GU3NUECKU CBbP3aHUTE a0OHATH
B LAN mpexu.

Cxopoctn Ha 00MeH B IHTepHeT € BBIIPOC, KOWTO Kacae BCUUKU
BUJOBE MPEKH, HE3aBUCUMO OT TeXHMs BUA U Tomosorus. [lpu Besika
€/IHO OT TSX M BBB BCHUKH CJIydyau Cc€ MMa NPeABHI JOCTHIBT 10 UH-
TEPHET U peaJu3upaHe Ha OmpeneneH Tpaduk ¢ onpeneseHa cKopocT.
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TpadukbT MOKE 1a ObJC TUMHUTHPAH IO 00EM OT A0CTaBYMKa Ha WH-
TEPHET yCilyraTa Uid HeorpaHnyeH. Toil € OorpaHUYEH U 0 CKOPOCT, HE
caMmo OT anapaTHOTO U MPOTPAMHO OCUTYpsIBaHE Ha Mpe)KaTa U HEHHUTE
Bb3MOXKHOCTH, HO U OT PaMKHUTE Ha JOTOBOPEHOTO. TyK Hail-uecTo ce
MMaT TPEJIBU/I JIBE CKOPOCTHU U JiBa MOTOKA HA WH(pOPMAIUITA — IIPHE-
MaHe | [pe/iaBaHe.

IToTokbsT Ha MHpOpMarUATa OT UHTEPHET MPEKUTE KbM IMOTpE-
ourens ce Hapuua ,,3rernsne (Download). Toit onpenens KOiIKo WH-
(hopMarus U ¢ KakBa CKOPOCT CE TIPEHACs OT MPEXKUTE Ha JOCTaBYHKA
KbM ToTpebuTenss. Obema nHdOpMaIHsS Ha TIOTOKA ce U3MepBa B OaWT
(MB, GB 1 1.H. ), KOHTpOJHpa c€ OT JOCTaBUMKA M B HAKOW CIydad Ha
JIOTOBApSTHE C€ 3aIriamia 3a eINHUIAa KoarndecTBo. CKOpOCTTa Ha U3TeT-
JIsTHEe ce u3MepBa B OUT 3a cekyHna (bps), 3aBUCH OT MHOTO ()akToOpu U
Bapupa B JI0OCTa IIMPOKH TPAHMIIA — OT HAKOJIKO Mbps /10 1eceTku u
noseue Mbps, a B ot/ienHu citydau u 10 Gbps.

Bropust notok Ha mH(OpManMATa € ¢ MOCOKa OT MOTPEOUTENS
kbM MHTeprer mpexkure. Hapuua ce ,,Kausane* (Upload) u ompene-
JIsl KOJIKO MH(OPMAITUS U C KaKBa CKOPOCT CE MpeHacs OT NOTPeOuTeNs
kbM MHTEpHET MpexuTe. M3MepBa ce B ChIIUTE €AUHUIM, KAKTO U PU
notoka Uzrermsne. OcOOEHOTO TYK €, e B TIOBEUETO CiIy4yan oOeMa Ha
npexBbpiieHara nHpopmanus kbM IHTEpHET MpexuTe e mo-mMaibk. [1o-
HHUCKa € ¥ CKOPOCTTA, C KOSTO TS C€ IPeHacs, T.€. HAJINIIE Ca aCHMETPUY-
HU TIOTOIIH.

®dakTopuTe, OT KOUTO 3aBHUCIT CKOPOCTUTE Ha ,J3rerisHe u
»KauBaHe' ca MHOTO U Hal-4eCTO 3aBUCAT OT Bb3MOXHOCTUTE U Opra-
HU3alUATa Ha U3rpajieHara Bpb3ka. Hanpumep npu kabenHuTe Bpb3KU
TpaHUYHHUTE CKOPOCTHU HA NOTOUUTE 11O MMPUHIIUII Ca ITOYTHU ABA IIBTH I10-
BHCOKH, OTKOJIKOTO TpH Oe3kudHUTe. CKOPOCTUTE MPU ONTUYHHUTE Ka-
Oenu Morart Jia ObJIaT MHOTOKPATHO TO-BUCOKH, OTKOJIKOTO MIPH OOHUK-
HOBCHHTE MEJHH MPOBOAHUIIM. BTopaTa rpyna ¢akTopu ca cBbp3aHU
C JIOTOBOPEHUTE MapaMeTpH Ha JocTaBkarta. [lo-BHCOKUTE TOTOBOpEHU
CKOpPOCTH Ha OOMEH TpeAroiaraT 1 mo-Bucoka 1eHa. OCBeH ToBa 4ecTo
Ce M3II0JI3Ba M aDOHAMEHTEH TIIaH Ha JIOTOBOPEHOCT 3a JIOCTaBKaTa Ha
WHTepHeT, ChrIIacHO KOMTO OTpeaeneHo KOJMIecTBO 0OMeHeHa HH(Oop-
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Mmarust (Download + Upload) Moxe 1a Ob/e ¢ e/1Ha CKOPOCT, a HaJl HEero
Jla ce MPEJIOKH JIpyra, MO-HUCKa CKOpPOCT. B Hsikou oT ciyuaute ce
JI0rOBapsi M [IeHA 3a OTPEeJIeIEHO KOJIMYeCTBO Ha OOMeHeHaTa nH(popmMa-
s (MB, GB) npexBbpisiHETO Ha KOETO ce 3arala OTAETHO.

Ako mipu oOMeHa Ha WH(OpPMAIUsl CKOPOCTUTE TIPH JIBaTa MOTO-
Ka ca pa3UYHU, TO HAYMHA HA JJOCTaBKAa M MPEXATa, upe3 KOATO TS ce
OCBIIIECTBsABA ca acuMeTpuyHH. [Ipu ycnoBue, 4e qBaTa MoToka ca ¢ efl-
HAaKBa CKOPOCT, TO T€ ¢a CUMETPHUUYHH. MHOTO 4eCTO JOCTABUHUIIMTE HA
WutepHet ycnyru [eGUHUpAT TEXHUUECKATa CKOPOCT Ha JIOCTaBKAaTa 3a
JBaTa MOTOKA MOOTHENHO, T.e. Karo DL (Download) u UL (Upload) u
sI IPEZICTaBAT B OWT 3a cexkyHaa (Mbps). B mpakTnkara Haii-uecTo ce
W3II03BAT ACUMETPUIHUTE MPEXKH C MpeodiaiaBaiia CKopocT 3a IpHe-
MaHe, Thil Karo oOMeHa Ha MH(OpMalMs B OCHOBHUSI CH BHJI, TIOYTH
BHUHAru € B I1I0OCOKa OT HHTepHeT KBbM HOTpe6I/ITe.H$I.

Jpyra xapakTepHa 0COOCHOCT IIPH aHAIM3UPAHE TOTOIUTE HA UH-
(dopmarus e cBbp3aHa ¢ (pakTa, 4e CKOpocTTa Ha OOMEHa MOXKe J1a ObJie
rapaHTHpaHa WM HerapaHTHpaHa OT CTpaHa Ha JocraByuka. [Ipu ra-
paHTHUpaHaTa CKOPOCT [IeHAaTa Ha JOCTaBKaTa € MO-BUCOKA, HO MK JI0C-
TAaBYMKA CE CTPEMH J1a 51 OCUT'YPsIBA BUHATH MMOCTOSIHHA W MHOTO OJTH3Ka
JI0 MAaKCHMAJTHO JIOTOBOpeHAaTa. 3a HerapaHTUPAHUTE CKOPOCTH IIeHATA
€ MO-HKCKAa, HO U JIOCTaBKaTa 3aBHCH OT HATOBAPEHOCTTA B OIpe/elie-
HUSI MOMEHT — OOpSAT Ha CBBP3aHUTE M KOHCYMHUpAIIH Tpapuk aboHATH.

CxopocTTa Ha 0OMeH ¢ MIHTepHeT MpEeKUTE € MHOTO BaKCH Tapa-
METHP, KOWTO OIpe/elisi U TapaHTHpa KauyecTBOTO Ha YCIYTUTE U Bb3-
MOJKHOCTTa Te Jia ce IMoJlydaBar B IbjJeH oOem. Hampumep, 3a na ce
TJIeNla OHJIAH TeleBu3us B IHTEpHET ca HE0OXOUMHU HE TTO-MaJIKO OT
300 Kbps. 3a ciymiane Ha MuaTepHeT paauo ToBa ca none 128 Kbps.
[MeproanuHoTO HAOIIOJEHUE HA TPEAOCTABEHUTE CKOPOCTH 3a 00MEH
OT CTpaHa Ha MOTPEOUTENsI € MPenopbYUTeNHO. ToBa MOXe /1a Obae U
OCHOBAHME 32 3aIljIalllaHe Ha JOTOBOPEHUTE YCIYTU KbM JIOCTABUMKA.

TecTBaHeTO Ha peayiHaTa CKOPOCT 32 OOMEH Ha WH(pOopMaIusaTa ¢
WHTepHET MpeXHUTE MOXKE Ja C€ M3BBPIIN 1O PA3IMYHU HAUYMHHU H C
pasnnvHu cpeacTBa. ToBa B MOBEUETO OT CIYYAUTE Ca CPEICTBA 33 TECT-
BaHe, TOJIIMa YacT OT KOWTO ca JIOCTBITHU OHJIaiiH B MHTepHeT mpoc-
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TpaHCcTBOTO. [lOoHACTOSIIIIEM €IUH OT HA-4eCTO M3MOJI3BAHUTE HAYMHU
3a TecTBaHe Ha ckopocTTa 32 Download u Upload e npenocraBenus uH-
CTpYMEHTapHyM OT caiita http://www.speedtest.net/. TecTBaHeTO ¢ HETO
€ MHOTO €JIEMEHTapHO U MPEIBHK/A HIKOJIKO OCHOBHU CTBIIKH:

1) YcranoBsiBane Ha Bpb3Ka KbM MHTEpHET, 4pe3 mpeiaraHuTe
YCIYTH U CPEJICTBA OT U30paHUsI JOCTABUHK;

2) N360p Ha agpec http://www.speedtest.net/, upes Hsikou Opay3ep;

3) Ot npennoxenust rpaduueH nHTEpdeiic ce n3dupa CbpBbP KbM
KOHTO Ja ce ochilecTBsiBa TecTBanero (Pwur. 18). Haii-nobpe e na ce
n30epe OCHOBEH JOCTABUMK 3a CTpaHaTa — HarpuMep Moowmirer;

4) AxtuBupa ce OyToHa ,,Begin test™.

Cren mpUKIIOYBaHE Ha TeCTa Iie OBJAT M3BEICHU CKOPOCTHTE OT
TECTBAaHETO Ha JiocTaBKaTa. Te ce onpeelsiT U PErUCTPUPAT OT/IEITHO 32
Download u Upload noToka Ha uH(OpMAIIUs.

TecToBUTE BH3MOKHOCTH Ha TO3U CAUT 3a OIpeNesiHe Ha CKO-
poctTa KbM MHTEpHET ajgpecu Ha TEPUTOPHUsTA HA CTpaHaTa ca ajar-
THpaHH OT omepartopa ,,Meranan Hetywpk™ (https://www.megalan.
bg). Ilopanu ToBa 3a U3BBPILBAHE HA TECTBAHETO CHC CHPBBPH, KOMY-
Tupaiy MHTepHeT Tpaduka B CTpaHaTa MOXeE J1a ce u30epe TUPEKTHO
Ha ajapeca Ha To3u omneparop http://megalan.speedtest.net/, Ho ToBa He
€ 3aJIBJDKUTEITHO.

UPLOAD SPEED =

63.92 wes

= PING 'DOWNLOAD SPEED UPLOAD SPEED =
D 81, O 251 @ 145

—T

Hosted by
Mobitel

®@ur. 18. Tecm 3a ckopocmma na Unmepnem docmaskama.

TectbT, mokazan Ha dur. 18 B JIsIBO € MPOBEJIEH B pealHN YCIOBUS
C MUHHMMaJIHaTa JIocTaBka Ha lHTepHeT, npenocTaBsiHa KbM CTaHIAPT-
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HUTE TeJIC(POHHH IUIAHOBE OT MOOMIHHUTE OrepaTropu, upe3 Texuute 3G
u 4G mpexu (B mpuMepa ToBa ¢ Moowunren). TpadukbT € npueMan u
KoMyTHpaH oT cMapToH — iPhon 4 Ha Apple, Ha KO#TO € BKIIOUEH
Wi-Fi npenaBatens (Personal Hotspot), T.e. B ciy4ast Toi W3MBIHIBA
¢yHkuusaTa Ha ,,Touka 3a qoctbn™ (APs) KkbM MOOMIHUS KOMIIOTHD H
Ipyrute 0e3KUYHHU yCTPOIMCTBA B 30HATAa HA HETOBOTO TIOKPHUTHE.

Bmwxna ce, ye peructpupaHuTe CKOPOCTH TyK HE ca MHOTO BHU-
COKH M Ca aCUMETPUYHH, T.C. PA3JIMYHH 3a JABETE MOCOKH Ha oOMeHa
(2.52 Mbps 3a Download u 1,45 Mbps 3a Upload). Te, obaue ca Ha-
I'BJIHO JOCTAThYHHU M NPUEMJIMBHY 3a peAnlia HOMyJssipHH yciryru. Tosa
ca yCIyIr'd CBbp3aHU C TbpceHe Ha nHpopmanus B MHTEpHET, N3M0I3-
BaHe Ha Skype, IJelaHe Ha TeJIeBU3Ms OHJIAMH, cilylaHe Ha MHTepHeT
panuo, U3MON3BaHe CPEJICTBATA 32 OTAAJCUCH JIOCTBII JI0 KOMITIOTPHTE
(manpumep Team Viewer mim Remote Desktop Conection) u apyru
nogo0Hu. Te3n ckopocTH Ha 0OMeHa He ca JOCTAThbUHU 32 CBAISIHE HA
rojemu Qaityioe. 3a J1a Ce OCBIIECTBABA M Ta3M YCiyra, e TpsOBa Jia
ce 3aKylu Mo-I00bp IJIaH, KOMTO MO3BOJISIBA M MO-BUCOKH CKOPOCTH.
EcrecTBeno, To# mie 0b/1e ¥ O-CKBII.

B nsicHo Ha chiaTa gurypa e nokasas tect 3a Download u Uoload,
MIPOBEJICH B pEalHU YCJIOBUs, B KOUTO MOTPEOUTENAT € ChC CTalllOHA-
PEH AECKTOIl KOMIIOTHP. JlocTaBKaTa KbM KOMITIOTBPA CE OCUT'YPsIBa OT
Oe3Ku4eH pyTep, Ha KOUTO ce N3Mo3Bar moprosere 3a tokanHa (LAN)
Mpexa. MaTeprer Tpaduka kbM WAN mopTa Ha pyTepa ce OCUTypsiBa
no texnosiorusita PPPoE ot nocraBunka 3a B. TwpHOBO U Pernona —
¢upma Tenner OO/]. U Tyk KakTo U B IpeJHUS IPUMEp JOCTaBKaTa €
acCHMETpHUYHA, HO Pa3JIMKaTa B CKOPOCT € orpoMHa. Tsi € B IbTH MoBeYe
(nazg 40), kKaTo B KOHKPETHHSI IPUMEP € perucTpupan Tpaduk Ha ,,Cra-
nsiae o1 90.67 Mbps, a Ha ,,KauBane* 63.92 Mbps. 3a HiKOU TIOTpe-
OWUTEeNN Te3W CKOPOCTH 3a MOMEHTa Ca HEBEPOATHH, HO TOBa € (hakT.
Jobpute AOCTaBYMLIK OCUTYDSBAT TaKbB TPA(UK U TO 332 MPUEMIIMBU
LEHH, KOUTO Ca TIOYTH TPH IIbTH [TO-HUCKH OT LIEHUTE B IIOBEYETO €BPO-
MEUCKU CTpaHHU.
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Crnoco0u 3a kadesna HTepHeT 10cTaBKa € TeMa, KOATO 3acsira
HE TOJKOBa (PU3NYECKOTO U3TPaKAaHe Ha OT/ICITHATA MPEKa, OTKOJIKOTO
HeWHaTa opraHu3alys U U3MOI3BAaHOTO MPOTPAMHO OcurypsiBaHe. W3-
0opa Ha eqUH WIH JPYT CIOCO0 3aBHCH MHOTO OT TUIAHUPAHUTE CKO-
pocTH 3a 0OMEH, OT KOJUYECTBOTO Ha MH(OpMANMOHHUS TpaduK OT
U3rpajicHaTa Mpeka KbM MOTPEOUTENs U OT U3IMOJI3BaHOTO MPOrPAMHO
ocurypsiBaHe. BpB Bcuuku cityuail Tyk cieqBa Ja ce€ MMaT MpeaBUI U
Jla Ce aHAIM3HUPAT ChILO BB3MOXKHOCTUTE M Ha KOHKPETHHSI JOCTABUMK
Ha yciyraTa. B mpaktukara Toi yecro ce Hapuua ISP (Internet Service
Provider) n moHacTosIIeM ca HaIHIE JECETKU JOCTAaBYUIM Ha MHTEp-
HET yCIyTM Ha MecTHO, Pernonanno u Hanuronanno HuBo. TakuBa ca u
TPAaHCTPAHUYHUTE JAOCTABUMLIM, HO TE€ HSAMAT OTHOILIEHUE KbM JOCTaB-
KaTa Ha JIpeOHO 1 He ca MPeMET Ha HACTOSIIOTO Pas3riIekKIaHe.

HezaBucumo ot m3bpanus Tpauk U KOHKPETHHS JOCTaBYHK, U
MMalKy MpeABH]l OPraHU3AMOHHOTO, TEXHUYECKOTO U MPOrPaMHOTO
OCUTYpsIBaHE, IOHACTOSIIIEM MOTAT Jla Ce CpelllHaT Hail-pa3IuyHu CIo-
cobu 3a ocwluecTBsiBaHe Ha VHTepHeT noctaBka. Haii-uecto m3mons-
BaHUTE OT TsX ca: Haetn HekomyTupyemu nuaun; Komytupyemu nu-
HuM; VHTepHET Bpb3Ka MOCPEACTBOM IIMPOKOJICHTOBH YITBTHUTEIHU
muHun; Buprtyannn yactan (VPN) mpexu; bezxuunn Mpexu oT Tun
Wireless ; KneTpuHn KOMyHUKAIIMOHHH MPEXH U IPYTH.

Haemume nexomymupyemu aunuy c€ W3NOJI3BAT 32 BUCOKOCKO-
pocTeH uHpopMaoHeH Tpaduk ¢ roineMu ckopoctu. Hapugar ce ome
,»APCHIIyBaHU JIMHUK ¥ NIPEICTABISBAT AUPEKTHA, IOCTOSIHHA (U3HUe-
CKa BpB3Ka KbM JOCTaBYMKa Ha MpekoBus Tpaduk. [lonsruero ,,HaeTa
JIUHUS " BKITIOUBA B ce0Oe cu (pu3nveckaTa CBbP3aHOCT MEXK/TY JOCTABYH-
Ka M KIIMeHTa Ype3 COOCTBEHA, HAIMOHAITHA MITH MEKAyHapoIHa HH(pa-
CTPYKTypa W TpejroJiara U3MojJ3BaHeTO Ha pa3lMyHU yCTPOWCTBA 3a
OCHUTYpsIBaHE Ha Bpb3KarTa. ToBa ca cienuaiu3upaHu MOJAEMH, pa3ind-
HU PyTEpH, CbPBBPH U IPYTU CIeLUaTu3upanu ycrpoicTaa. [Iporpam-
HOTO OCHTYpsIBAHE Ha apeHIyBaHaTa JIMHUS ChIIO € CIELHaIU3UPaHO
U W3JIM3a U3BBH 00XBaTa Ha IIMPOKO PAa3NPOCTPAHEHUTE ONEPALlIOHHU
CHCTEMH.
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Ckopoctra Ha MHPOPMAMOHHHAT Tpa(UK Mpe3 HACTUTE JIMHUH
Bapupa B MHOTO HIMPOKW TPaHMIM, HO HAal-4ecTo € MopsIbKa Ha Hsi-
KOJIKO, JI0 JieceTKU u mnoBede ['uradbura 3a cexynna (Gbps). Yciyrara
,HaeTa IMHUA" HE O3Ha4yaBa €AMHCTBEHO HAJIMYMETO Ha HENpEeKbCHa-
Ta BbB BPEMETO CBBP3aHOCT Ha KJHMeHTa ¢ MHTepHeT Mpexure. B ToBa
MOHSATHE C€ BKJIIOYBAT CHIIO OCUTYPEHH BUCOKH CKOPOCTH 3a MPEHOC
Ha WHpOpPMaLUATa, TOJISIM 10 00eM HMH(popMaLnOHEeH TpaduK M cIie-
nuanu3upad copryep. 3a M3rpaxaaHe Ha MPEKH ITOCPEACTBOM HAETH
JIMHUY CE€ U3MO0JI3BaT OCHOBHO ONTHYHUTE KaOeIH, KOUTO ca B ChCTaBa
Ha HallMOHAJIHATa U MEXAyHapoaHa HHpacTpykTypa. B oTnennu ciy-
Yau ce 3ajara U BbpXy COOCTBEHM Ha KOHKPETHHSI JOCTaBYMK Kabenu. B
[I0CJIEHO BpeMe, OCBEH ONTUYHU BJIaKHA, KaTO IPEHOCHA Cpelia 3aroy-
Haxa Jia ce W3IMON3BaT M epUPHHU TEXHOJOrHU. Te cTaHaxa Bb3MOXKHU
W JIOCTBIIHH OJIarojiapeHue Ha OCBOOOXK/aBaHE HA MHOTO YECTOTH OT
edupa 3a rpakJaHCKH [eNT. ApeHayBaHaTa JIMHHS € HAYMH Ha BPB3Ka,
KOMTO He Kacae OTIEeNHUS MOTPEeOUTEN 1 HeroBaTa JiokaimHa Mpexa. Tol
€ JIocTa CKBII U MO Ta3u MPUYMHA C€ M3IOJI3BA MPEIUMHO OT TOJIEMH
KOPIIOPaTHBHU OPTraHU3alld, B TOBA YHCJIO PETHOHAIHH JOCTABYHULIA
Ha VIHTepHeT, CpeHH U ToJIeMH (pUPMH, YHUBEPCUTETH, IbpKaBHA aJl-
MUHHCTPALHSL, TOJIEMH 3paBHU U JICUEOHN 3aBEACHUS U IPYTH.

Komymupyemama nunus e crioco0 3a MHTEepHeT n0CTaBKa, KOWTO
MPEIBIIKAA N3II0I3BAaHE HA CTaHAAapTHA (PUKCHpaHa TeaeOHHA JTUHUS.
Hapuua ce ome Dial Up Bpb3ka u TOBa Oerie eauH OT HaH-H3ITOI3-
BaHUTE HauUMHU 3a VIHTEpHET NOCTaBKa OT Npenu AECETHHA U I0Beue
TOJMHM. 32 Ja ce OCHIIECTBH TakaBa BPb3Ka ca HEOOXOAMMHU KaberHa
TenedOoHHA TMHUS, MOJIEMH TTPU JIOCTABYHMKA Ha yciyrara U IpH MoTpe-
OuTelNs U MPOTpaMHO OCUrypsiBaHe. B ciydas MojeMuTe ce U3IMoja3BaT
KaTo YCTPOHCTBA, KOUTO MpeoOpa3zyBar HU(PPOBHS CUT'HAT B aHAJIOTOB,
C LIeJI IPEHACsSHETO My IO CTaHAapTHaTa TenedonHa tuHusL. MogemuTe
3aeMar o euH TeJeOHEH MOCT ¢ GUKCUPaH HOMEP — IPH MOTpeOuTe-
75 v ipu goctaBurka. EexruBHoctTa Ha Dial-Up Bpb3kaTa, oTHeceHa
KbM CbBpPEMEHHHMTE HauMHM 32 VIHTEpHET AOCTaBKa € MpeHeOpeKHMO
MaJIKa, KOETO C€ AbJKU Ha OTPaHUUYCHHATA HAJIOKEHH OT U3MOI3BAaHUTE
ycrpoiictBa. KbM MOMeHTa TO3H cOcO0 Ha CBBP3BAHE MOYTH HUKBIE
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HE ce Ipujiara U MOXe Jia ce Kaxke, ue € MpeMUHaJl B UCTOpuATa. AKO
HSIKBJIE [0 UMa, TO TOBA I1i¢ ObJIC B MAJIKO M OTJAJICYCHO HACEIICHO MSIC-
TO, KBJIETO JIPYT'H CIIOCOOM Ca HEM3TOJHU MM TEXHUYCCKU HEIPHIIO-
xuMU. M3rpakaaneTo Ha BpB3KM TO TexHojorusita Dial-UP Bce ome
ce MOJIbpKa MPOTrPaMHO OT MAacOBO PA3MPOCTPAHCHUTE OTICPAI[HOHHU
cucremu. [Ipu T03u HaunH Ha VIHTEpHET CBBP3aHOCT TeIeOHHATA JIU-
HUS Ce U3I0JI3Ba, KAKTO 3a MPOBEKIaHEe Ha Tee(DOHHH Pa3TOBOPH, TaKa
3a npeHoc Ha MHTepHeT Tpaduk. He € B3MOXKHO €JHOBPEMEHHO J1a ca
JOCTBITHH JBETE yCIYTH.

Ynnvmuumennume cvobwumennu aunuy € €IUH TOCTA YECTO W3-
MOJI3BaM CITOco0 3a m3rpakaane Ha MHTepHEeT cBbp3aHOoCT. YIIITbTHEHA
€ OHa3W (Qu3NUecKa CHOONMTUTEIHA JTUHUS (Cpefa), Mo KOSITO THOBpE-
MEHHO MOTaT Jia Ce MMPeaaBaT Pa3iudd Mo XapakTep WHPOPMAIHOHHU
notori. Toa Moske 1a Obae HTepHET Tpaduk, riiac, BUaeo, TeaehoH-
HU Pa3roBOpU W JIPYrH. 3a U3rPAKIAAHE HA YIUTBTHCHH JIMHUHU CE W3-
MOJI3BAT CIEIUAIU3UPAHA TEXHUIECKH YCTPOMCTBA TO TUIT MOJieMH. Te
ca OT JIBeTe CTpaHu Ha MH(OPMAIMOHHATA CBBP3aHOCT U OCHIIECTBIBAT
HENpPEeKbCHATO TpeoOdpa3yBaHe Ha MHPOpMaMOHHHUS TOTOK. [Tocpe-
CTBOM TSIX, TIOJ] yIIPABJIICHUETO Ha CIIeIUaIn3upaH copryep, ce U3BHPIII-
Ba cMecBaHe Ha nH(popMarusaTa (MOyIHUpaHe) B €IWH OOIIl TTAKET C IIeT
HEHHOTO TIpeaBaHe Mpe3 ChOOIIUTETHATA CPEJla U pa3IeNsiHe (IeMOTy-
JMpaHe) IpH IpHEeMaHe OT CTpaHaTa Ha moTtpeduTens. Kato crocob 3a
WHTepHeT CBBP3aHOCT, Ype3 YITBTHEHU JIMHUH C€ M3TO0I3BAaT CISTHNTE
crieruhUKaTim:

— Cumempuuna menegonna aunusi ot T DSL (Digital Subscriber
Line — lludposa abonaTHa nunus). ToBa € MoCTOssHHA HEKOMYTHUPYyeMa
Bpb3Ka MEKy aOOHAT M JOCTaBYMK, U3rpaJIicHa Ha 0a3ara Ha ChIIECT-
ByBamure tenedonuu iuHuu. OT ABETE CTPaHH Ha TaKaBa BPb3Ka Ce U3-
0JI3BaT crienuaiu3upanu ycrpoiicrsa ot tunn DSL mogemu. llenara 3a
M3I0JI3BaHE Ha TaKaBa JIMHUS € €/IHA U ChIIa U He 3aBUCH OT TOBa KOJIKO
Y KaK Ce W3MO0J3Ba TA. 3a Hes ce 3aruiaiia MecedeH a0OHAMEeHT, Kak-
TO 3a HaeTtuTe NUHUM. TexHosoruara DSL mo3BosisiBa 3HAUUTENTHO J1a
Ce YBEJIMYHU CKOPOCTTa Ha TpeJjaBaHe Ha JaHHUTE IO CHIIECTBYBAIIHU-
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Te MeaHU Kabenn 6e3 1a € HeoOXoauMa MOIEpHU3AIMs Ha aDOHATHHUTE
teneoHHU JUHUH. [Ipy TO3M HaYMH Ha BPH3Ka CKOPOCTTA HA TIpHE-
mane (Download) e enqnakBa ¢ Ta3u Ha npenaBade (Upload), T.e. ToBa €
cumerpuyHa JuHUsA. DSL Hamupa npusioxeHue npu TOCTaBYUINTE Ha
WuTepHeT U MOTPEOUTETUTE C MHOTO BHUCOK KamalUTeT Ha WHpOpMa-
MUOHHMS TpadUK, 3aII0TO TOBA € J0CTa CKbma yciayra. OcBeH ToBa B
NIMPOKATA TPAKTHKA CUMETPHUYHATA CBBP3aHOCT HE € HY)KHA, Thil KaTo
CKOpOCTTa Ha ,,KauBaHe™ MOYTH BHHATHU € JOCTa MO-HUCKA OT Ta3W Ha
,,CBaJIsTHe .

— Acumempuuna menegponna aunus ADSL (Asymmetrical DSL).
[pu tasu cnenmdukaims ckopoctra Download e Hsikbae oxono 80 %
no-Bucoka ot ta3u npu Upload, koeto o3HauaBa, ye Bpb3Kara ¢ ackumMe-
tpuyHa. [ToHacTosmeM ce nmpeanara oT kabenHus orneparop Buakom
W ce u3rpaxka Ha 0azaTa Ha ChHIIECTBYBAIINUTE CTAHIAPTHH Tese(OH-
HU JIMHUHU, KOUTO ca COOCTBEHOCT Ha omeparopa. ADSL ce mpemnara
1 oT HaKou apyru Harmonanau nocraBunim Ha MHTepHeT yeiyru. Ha
®ur. 19 e nokazaHa mpUMepHa CXeMa Ha CBbP3BaHETO Ha Pa3IIMYHHU YC-
TpolicTBa npu ocurypssane Ha ADSL ycnyrara.

B ocHoBara Ha noka3anata cxema ¢ ADSL MoaembT, KOUTO mpak-
TUYECKH OCHUTYpsiBa Bpbh3kara. Toil ce ocTaBs OT omeparopa u ce Io-

Wi-Fi nokpurne

MOGHMNEH
KOMMHOTLP

TenedoHHA
NUHUA

ADSL cnnutep

JaxpadHeaHe

®@ur. 19. Ilpumepna cxema 3a uzepasicoane na ADSL mpedica.
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CTaBA IIpU HOTpe6I/ITeJ'I$[ Ha Ta3u CBHP3aHOCT. MOI[eM’I)T CC€ CBBP3Ba KbM
TeneoHHATa JIMHHUS TOCPEACTBOM CIICUATHO YCTPOWCTBO HAPCUCHO
,CIUTATEP™ (pasmpeaenuTen). Y CTPOMCTBO € ¢ JIBa U3X0/la — CIUHUAT
ce cBbp3Ba KbM ADSL Mozema, a IpyTusiT KbM CTaHIApTEH TelepOoHEeH
anapat. BxoabT Ha crummrepa ce CBbp3Ba JUPEKTHO KbM PO3ETKaTa Ha
tenedoHHATA TUHUA 32 uKcupaH TenedoH. [louThn BCHYKN YaCTHH H
0OIIIECTBEHU CTpajii UMaT M3TPaJicHa TakaBa Telie()OHHA MPEkKa, KOSITO
B TIOBEYETO OT cirydanTe ¢ cobcTBeHocT Ha omBmmara bTK, cera Busa-
koM. ToBa BCBHIHOCT € M Omeparopa, KOWTO MPEJOCTaBs 3a MOMEHTa
yeayrata ADSL o onmucaHuAT U MOKa3aH Ha puTypaTa HauWH.

[NokazanusT Ha cxemata (®dur. 19) ADSL monem ¢ koMOUHUPAH.
Toli mo3BoMNsBa U3rpaXkIaHe Ha JKUIHA BPH3Ka C KOMITFOTPUTE I10 CTaH-
naptHaTta cxema Ha LAN mpexa u 0e3KkudHa Mpexka 10 TEXHOJIOTUATA
Wi-FI, ocurypsiBana oT aHTeHHUTE Ha MojieMa. B mpuMepa e U3MmoI3Ban
€/IMH JIECKTOI KOMITIOTHP, KOHTO € cBbp3aH nocpeactBoM LAN u enun
MOOWIEH ¢ OE3KUIHOTO MOKPUTHE, ocUTypsiBaHo oT ADSL momema.
Upe3 Wi-Fi morat na ce cBbpKar W pefuna APYrH YCTPOUCTBA, KOH-
TO TIONI3BAT Ta3W TEXHOJIOTHA. YcCIyrara MpefocTaBeHa MO OMHCAHUS
HaYMH € JIBOMHO YIUIbTHEHA JMHHS — CTaHJapTHA Tele(OHHA BPb3Ka
¢ Unatepuer tpaduk. Oneparopute mnpeyiaraT ¥ TPOWHA yCIIyTa, KaTo
KBbM TE€3H J[BE ce J00aBs U NpUeMaHe Ha TeJICBU3NOHHU MTPOrPaMH, T.e.
OCHTYpsIBa C€ TPOWHO YITbTHEHA JIMHHA. 3a J]a C€ OCUTYPH U Ta3H yc-
Jyra, onepaTopbT MPEJOCTaBsl OILIE €HO YCTPOHCTBO, KOETO CHILO Ce
BKIrOYBa KbM LAN M3X0auTe Ha MOJEMa, & KbM HETOBUTE U3XOJHU Te-
JICBU3MOHHHAT MPUEMHUK. MiMa ¥ Ipyru BapuaHTH 3a M3TpaKJIaHe Ha
YILTBTHEHH MpexH 1o TexHonorusta ADSL. KagectBoro mra ADSL yc-
nyrara e 1o0po, ¢ IpUeMITUBa CKOPOCT, HO IIEHUTE Ca JJOCTa BUCOKH, aKO
ce M3MoJ3Ba camo 3a HTepHer.

— Vunemuumennu nunuu na xabennume onepamopu 3a xabei-
Ha TEJIEeBU3Ms € CIIEABALIMAT YeCTO M3II0JI3BaH HAauuH 3a Bpb3ka. Toi
W3MCKBa CrenualieH MojieM (KaleleH MoneM), KbM KOHTO ce€ CBbp3Ba
KOMIIIOTBbpa U TejaeBu3opa. M3rpaxkaaneTo Ha TakaBa CBbP3aHOCT € II0-
no6Ho Ha nokazaHara ADSL Bpw3ka ot ®wur. 19. Pasnukara e B ToBa,
4e TyK Ce M3I0JI3Ba HE CTaH/IapTHaTa Teine(OHHA JIMHUS, a CHeIHaTHU-

164

Iasa 6. Buoose mpedicu, cnocobu 3a Hnmepnem-cevpzanocm Q

ST KOaKcHalieH Ka0es 3a kabeaHara TeneBu3us U BMecto ADSL monem
ce MOoCTaBsl KaOeJIeH MOJIeM, KOMTO pa3/ieis TeICBU3NOHHUS CUTHAIl OT
WnTepnet Tpaduka. KOMOIOTEPBT ce CBBP3Ba JUPEKTHO KbM KaOEITHUS
MojieM mocpencTBoM LAN mim 4pe3 MOITbITHUTENEeH Oe3KUYEeH pyTep.
Bpb3kata u mipy TO3W HA4YHWH 32 AOCTAaBKa € aCHMETpUYHAa M KbM MO-
MEHTa oTepaTopuTe Haif-uecto s odepupar karo 25 Mbps Download.
3a Upload s e nocta mo-aucka. To3n HaumH Ha VIHTEpHET CBBP3aHOCT
€ CPaBHUTEIIHO €BTHH, HO HE JI0 TaM OMpaBIaH KaTo KaueCTBO, CKOPOCT
W cTaOMITHOCT Ha Bpb3Kara. Toll € pa3npocTpaHeH B MO-TOJIEMUTE Hace-
JICHU IYHKTOBE M C€ MOJIbPKa OT HIKOU KaOEJTHM olleparopy Ha Kade-
HaTa TeneBu3us. M3monsBa ce MHOTO IIMPOKO U B penuiia EBponeiicku
ctpanu. [IpenuMcTBOTO My €, Ye HEe Hajlara rpeKapBaHe Ha JOIbJIHU-
TEJHHM KaOeTHH BPB3KHU JI0 abOHATa, ThH KAaTO M3MO0JI3BA CTAHJAAPTHUST
KOaKCHaJHHS Ka0ell Ha KaOeTHaTa TelIeBU3Usl.

— Vnremuumennu aunuu om mun ISDN (Integrated Services
Digital Network). AbpuBuetypara B ipeBoj ¢ ,,l{ludpoBu Mpexn ¢ uH-
TETPUPAHN YCIYTH W Ce M3IMO0JI3Ba 32 O3HaYaBaHE HA MH(POPMAIIMOHEH
TpaduK OT pa3IMYHO €CTECTBO MO elHa MU(PPOBA CHOOITUTETHA JTUHHS.
ToBa e nocTaBKa, KOSITO cE U3MOJI3BAIIC MTPEAN TIOBEUE OT JCCET TOANHU
W ce mpeasaraiie ot Tesie(OHHUTE KOMIIAHUH Ha KpaiHUTE OTpeOuTel.
[IpeacrasnsiBa ymIbTHEHA JIMHUS, TI0 KOSITO Ce TipeiaBa KakTo MHTepHeT
Tpaduk, Taka u Apyr Bua uHpopMmanus. [locpencTBom TexHoJorHATa
ISDN morar ga ce npegaBaT eAHOBPEMEHHO HSKOJKO Tele(oHHU pas-
roBopa, akc napopmanus, Murepuer tpaduk u apyru. Kakro u apy-
TUTe JUHUU C YIUTHTHSBAHE, TaKa M TS W3HMCKBA CIICIIUAIICH MOJEM 3a
paszensHe Ha MHPOPMAIUATA, KOUTO Ce TIOCTaBs MPHU MOTPEOUTEIUTE.
KbM HacTOsImNsS MOMEHT TPYAHO MOTAT J]a ce Iocovar MpUMEepH Ha U3-
nomsBane Ha ISDN ot mmpoxus morpeduTen Ha FIHTEpHET CBHP3aHOCT.

Hnumepnem docmaexa, nocpeocmeom VPN/VLAN mpeoicu € enun
OT Hail-4ecTo M3MOJI3BaHUTE KbM MOMEHTa criocoOu 3a Bpb3Ka. ToBa e
CBBP3aHOCT C MOTPEOUTEIIs, KOSTO CE OpraHU3MpaHa M MOAIBPXKa OT
JOCTaBYMKa Ha yciayrara. ToBa ce OChIIECTBSABA IOCPEACTBOM HHCTPY-
MeHTapuyma Ha VPN mpexute, kouto Beue Osxa pasrienanu. Perno-
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HaJIHATE JIOCTaBYUIIMTE HA TO3M THII yCIyra u3rpaxaar roremMa MAN
MpEKH Ha TePUTOPHUSTA Ha €TUH TPaJi UM 00JIaCT U B ChCTaBa HA TAX Je-
(UHHMpAT MHOKECTBO OTENHU Jorndeckn obocodernn VPN mim VLAN
Mpexku. ChIIecTBEHO MPEAUMCTBOTO HAa TO3WM HAYMH HAa OpraHU3aIus
Ha Bpb3KaTa €, 4e OCBEH JIOTOBOPEHUSI U Moy4yaBaH Tpaduk 3a MuTep-
HeT oOMEeH MoraT Jia ce MOJ3BaT M THUIMYHM 33 €/IHA JIOKaTHa MpexKa
ycnyru. Tosa ca yenyru ot Tun P2P (Pier to Pier — Touka-Touka), kou-
TO OCUTypsIBaT 0OMeH Ha WHPOPMAIIHS MEX/Ty JIBaMa MOTPeOUTENTE B
YCIIOBHSTA Ha JIOKAJTHATA MPEKa MOIbpKaHa OT tocTaBunka. OOMeHa
€ BUCOKOCKOPOCTEH, ChU3MEPUM € CbC ckopocTTa Ha LAN mpexara u
BITM3a B MeceYHaTa Takca 3a TO3W THIT ycIyru. [pyru mpeamuMmcTBa ca
HaJeKHATa 3aIIUTa CPEIly BUPYCHHU aTakh, BH3MOKHOCT 3a CITOJIeNIe-
HO M3MOJI3BaHe Ha WH(GOPMAIIMOHHU PECYPCH (TOPEHT YCIyTH) U Ipe-
JIOCTaBsiHE Ha MHOXECTBO (aiiyioBe 3a cBoOoieH ocThII. [locpencTBom
TexHosorusTa VPM, notpeOuressT Moxe Ja U3rpaju JIOKaJIHa Mpexa
MEXJy J1Ba KOMITIOTBPA, BE JIOKAJIHU MPEXKU WU MK KOMIIOTHD U
JIOKaJiHa Mpeska npe3 MHTepHeT Tpaduka reHepupaH U OCUTypsIBaH OT
nocraByrka. OTaageueHoCcTTa Ha KOMITIOTPUTE MIIM OTAETHUTE JIOKaJ-
HU Mpexu € HeorpaHuueHo. [Ipe3 VPM Mpexute € Bb3MOKHO U3IO0I3-
BaHETO Ha Tele(OH, PaIro U IPYTH.

Cnoco6u 3a 0e3:knuHa MHTepHET J0CTABKA Ca PA3IUYHUTE TEX-
HUYECKH W TIPOTPAaMHH CPEACTBA, KOMTO MO3BOJISIBAT J1a CE€ OCHIIECTBAT
KOMIIOTHPHH KOMYHHKAIIMU 0e3 MUpeKTHH KaOeHu Bpb3ku. [loHacTos-
IIeM TOBA Ca W3KITFOUYNTEITHO TOIYJISIPHA ¥ MaCOBO M3TIOJI3BAHU MTOXBATH.
Enna yact ot Tax ce HapuuaT Wi-Fi wim Wireless qocTaBka u rmpu Tsx ce
W3MOJI3BAT CHCHUATHN PaIHOMOIEMH WITH PYTEpH, IPU KOUTO HE € HeoO-
Xo/MMa KabenHa Bpb3ka. Bropara yact cmocoOu n3noi3Bat KIEThYHUTE
MpEXH Ha MOOMITHUTE KaOeJIHH OIlepaToOpH U TaM ChIIO HsMa KaOeH.

Wi-Fi unu Wireless MeToguTe M3MOI3BAT CPEICTBA M TEXHOJIOTHU
3a 0e3KMYHA KOMYHUKAIH, KOATO ce 0a3nupa Ha MEXTyHAPOHHS TIPO-
tokon [EEE 802.11/a/g/n. Bendxu ycTpoiicTBa, KOUTO ca B ChCTOSTHHE J1a
KOMYHHUKHPAT eUPHO TOIBPIKAT TO3U CTaHIapT. ToBa ca BCHUKH MO-
OWITHE KOMIIOTPH, TabJeT, cMapT(OHU 1 peaniia IPYTH yCTPOHCTBA.
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[Ipu 6e3KuUHUTE BPB3KH € HAJIMIIC JIBa BUa 000PYABaHE — KIIUEHT
1 Touka 3a 7ocThIl (AP). KitneHT € KoMIIoThp Wi yCTPOUCTBO, CHAOIe-
HU ¢ Oe3xuuHa MpexoBa nHtepdericHa kapra NIC (Network Interface
Card), mapruana omre 1 Wi-Fi LAN amanrtep. Toukara 3a noctsi (AP) e
o0opyBaHe, Upe3 KOETO MOCPEJCTBOM aHTEHA Ce MPE0CTaBs Oe3Kid-
HO MOKPUTHE 3a APYT'H YCTPOMCTBA WJIM KOMITIOTpU. ToukuTe 3a moc-
TBII C€ CBBP3BAT KbM Mpekute nocpeactsoM LAN kaben. Toukara 3a
JOCTBII OCHUTYpsiBa Bpb3Ka Mexay KabemHa n Oe3xudHa mpexa. [lpu
Wireless crangapra IEEE 802.11 ca Hanuie qBa OCHOBHH peknMa 3a
yCTaHOBSIBAaHE HA BPb3Ka, KOUTO YCTPOMUCTBATA IO IPUHLMII TOATbPKAT
— crienrasieH (Ad-hoc) u nHbpacTpyKTypeH (KIHMEeHT/CHPBED).

Crnenmanuuar pexkuMm Ad-hoc ce Hapmda omie ,,TOUKa-TOYKa™ U
MO3BOJISIBA JIa C€ M3TPAXKAAT TUPEKTHH O€3)KUYHH BPB3KH MEXKIY KOM-
MIOTPU WIK IpYT THI ycTpoicTBa. Hamupa npuioskeHne npu U3rpax-
NaHe Ha 0e3)KUYHHU BPB3KH MEXIY YCTPOWCTBA, 32 KOUTO B 30HATA HA
TTOKPUTHE HsAMAa KOH(HUTypHpaHa W HaJHMYHA TOYKa 3a IOCTHI (AP).
[TocpeacTBoM TO3U PEXUM MOXKeE Ja ce KOH(MUTYpHpa TUPEKTHA BPH3-
Ka MEKAYy KOMIIOTPH WM caMapT(OHHU WM MK MEXKAY KOMIIOTHD U
nedaTamo ycrpoiictBo. Te TpsOBa 1a mojabpXKar CTaHgapTa u Jia ca
PasIoI0KEeH! Ha OJIM3KO pa3CcTosHUE, OOMKHOBEHO He moBeue oT 10-15
MeTpa. MpexuTe U3rpaZieHd o MeToja ,,TOYKa-TouKa'™ MMaT OTpaHH-
YeHUE 110 OTHOLIEHHE Ha Opos Ha yCTpoiicTBara 00XBaHATH OT JBYC-
TPaHHUTE BPH3KU M Ha MPAKTUKA 3aBUCH OT M3IOJI3BAHOTO MPEKOBO
obopynBaHe.

WudpacTpykTypHus pexuM (KIMEHT/CHPBBP) Mpenoiara Hs3-
MOJI3BAHETO Ha TouKa 3a A0ocThl (AP). Toukara 3a JOCTBII € crienuany-
3MPaHO YCTPOMCTBO, KOETO ce BKJIIOUBa KbM KabenHa Ethernet mpexa.
PonAta Ha TOYKa 3a JOCTHIT MOXKE /a M3MBIHSIBA U BCEKH Oe3KMUCH
pytep. ToBa ycTpoiicTBO € CHaOAEHO C aHTeHa, KOATO M3JIb4YBa PajIH-
OBBJIHM U OCcHTypsiBa ompezeiieHa 30Ha Wi-Fi mokpurue. OcobeHoro
MIPY TO3U PEIKUM Ha CBBP3BaHE €, 4e OposT Ha CBbP3aHUTE KbM TOUKATa
3a JIOCTBI yCTpoWcTBa € orpaHndeH. KoJKkoTo moBede ycTponcTBa ce
CBBPIKAT, TOJIKOBA CKOPOCTTA HA OOMEH Ha MH(pOpMaIHsITa 111e OBJIe 1Mo-
Maisika. ToBa Boau 10 ,,3aapbeTBane’ Ha Wi-Fi MOKpUTHETO, OCUTYPEHO
oT AP u cuiiHO BiOIIaBaHEe Ka4eCTBOTO Ha MPEJOCTaBeHaTa Oe3KMuHA
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yenyra. MTHQpacTpyKTypHHSAT peXUM € OCHOBHUSI HAYHH 32 OCHTYPsIBa-
He Ha HelmMHuTHpaHUu Wi-Fi Bph3ku B ¢CBOOOJHM 30HH 3a TOCTHIT, KATO
JIETUIIA, TapH, XOTEJH U T.H.

Ha ®wr. 20 e mokazano o0opyBaHe 3a H3TpaKAaHe Ha OE3KUIHU
Mpexu 1o TexHoyorusta Wi-Fi. YerpoiicTBara Tam ca Oe3xudHa Mpe-
koBa kapta (Wi-Fi LAN amanTep), Touka 3a 0e3)KHIHO TOKpuTHe AP
(Wi-Fi Access Point), pytep 3a m3rpakmane Ha 0e3:KuIHA BpB3KH (Wi-Fi
pytep) u 6e3xmaeH USB amantep (Wi-Fi amantep). Benuku mocodenn
YCTPOHCTBA MOJIBPKAT CTaHAapTa 3a 0e3xudHa Bph3ka IEEE 802.11.

Kaprara (Wi-Fi LAN ananrep), nmoka3zana B JSICHO Ha (Qurypara
¥uMa JIBe aHTEHH, Ype3 KOUTO C€ OCHUIECTBsIBA e(pUPHUSI OOMECH Ha MH-
¢dopmarus. Ts ce cBbp3Ba KbM ,,JILHOTO HA KOMITIOThPA MOCPEICTBOM
cBoboaen PCI wnu PCI-E unrtepdeiic. HeynobctBoTo mpu To3u Ha-
YMH Ha M3TrpaXkaaHe Ha Oe3KuuHaTa Bpb3Ka ce CBHP3Ba ¢ (PUKCHUpPAHO-
TO MSICTO M 3aTpyAHEHHUTE YCJIOBHs 3a oOMeH. ToBa € Taka, ThH KaTo
CTAIlMOHAPHUTE KOMITIOTPH C€ TOCTAaBAT Hal-4eCTO HUCKO JI0 moja. B
TO3M Ciy4ail e(pUPHOTO TOKPUTHE B OKOIHOTO MPOCTPAHCTBO MOXKE J1a
ObJIe TBBPJIE YCIOBHO U O] BBITpOC. MIMa oj00HN KapTH OT TO3H THII,
KOHWTO TMO3BOJISABAT KBM TSIX Jla C€ MOHTHPAT N3HECEHU aHTEHHU M TOBA €
pereHue Ha mpoodiema.

Karo yctpoiictBa 3a ocurypsiBane Ha 0e3xudHo Wireless mokpu-
THE MOHACTOSIIEM MacoBo ce u3noi3ear U Wi-Fi USB ananrepure. Ta-
KOBa yCTpOHCTBO ¢ nokazano Ha ®wur. 20, nax Wi-Fi LAN ananrepa.
Te3u ycTpoiicTBa yecto ce Hapuyar ,,JOHI'BJI", KaTO O] TOBa HauMe-

Wi-Fi

Wi-Fi pytep aHTeHu USB apgantep

AHTEeHMU

nokputue

/

WiFi A /
LAN apantep PCl uHTepdeiic

®@ur. 20. bezocuunu Wi-Fi yempoticmsea u 3G modemu

Wi-Fi &
Access Point (AP) " LAN kaGen LAN kaGen LAN ka6en
Mpexa Internet NokanHa mpexa
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HOBaHUE OOMKHOBEHO Ce paz0dHpa MajKo BXOJTHO-H3XOJTHO YCTPOHCTBO
3a KOMITIOTHpP. Ha BhHIIICH BUI MOJIEMHUTE TIOYTH 110 HUIIO HE CE pa3Jiu-
YaBaT OT TE€3M 3a KJICThYHA KOMYHHUKAIHSI, PeJUIaraHd OT MOOHIIHHTE
OIepaTopH, KOUTO Lie ObAaT pas3riiefjaHu Mmo-A0iIy B TOBa mocodue. 3a
ocurypsiBaHe Ha Bpb3ka nocpeactsoM Wi-Fi USB apantepa e HeoOxo-
M cBoboneH USB nopt, kM koiiTo aa ce Bkitoun USB ycrpolicTBo-
T0. CKOpOCTHTE, KOUTO TE3U yCTPOHCTBA M03BOJIsABAT JocTurar g0 300
Mbps 3a Download u Upload na nanuu, a pa3cTosiHusATa Ha TOKPUTHETO
MOTaT Jia JOCTUTHAT JI0 KbM 2 KriioMeTpa. ToBa 3aBUCH OT MPENSATCTBH-
sTa 1 peneda Ha MECTHOCTTA B 30HATA Ha Mokputreto. [lourn Becrukn
npemnaradu Ha masapa Wi-Fi USB agantepu ca chbBMECTHM C aKTyall-
HHTE B MOMEHTA OINIEPAIMOHHN chcTeMn Ha MaiikpocodT u Apple u ce
WHCTANMUpaT MHOTO JecHo. OCBEH TOBa B KOMIUICKTA Ha aJlalITEPHTE
MOYTH BHHATH BIIU3a U cOOCTBEH codryep 3a OBbP30 U JIECHO WHCTANH-
paHe Ha jnpaiiBepute. ToBa MOXKeE J1a C€ OCBIIECTBH U OT MOTPEOUTEIH,
KOUTO HSMAT 3abJIOOYEHH MO3HAHUs B 00JacTTa Ha KOMITIOTHPHHTE
texronorun. USB Wireless apantepure ca MHOTO TIOJXOZSINO peliie-
HUE IPH [IBTYBaHE, 3al[0TO Ca B ChCTOSIHUE 1A YJIaBsIT JaJCUYCH M0-C1a0
CUTHAJ U J1a TO YCWJIBAT, C LIeJ TOoJIydyaBaHe Ha KauecTBeHa MHTepHeT
BPB3Ka, JIOPU U B IBUKCHHE. Y CTPOHCTBATA Ca CbBMECTUM C OE3KHIHU
TOYKH 32 JOCTBI U MaplIpyTH3aTOPH, IPEJOCTABINKHA T'bBKaBOCT NPHU
HaarpaxaaHeTo Ha OezxudyHata Mpexa. OcBeH B pexuma ,,Ad-hoc™
aJanTepuTe HaW-4ecTOo MOomabpKaT u pexkuM ,,CodTyepHa TOUuka 3a
TOCTBIT (MHPPACTYPKTYPEH PEKHUM), KOSTO MO3BOJISIBA J1a CE€ OPTaHH-
3upa crojiesieHa IHTepHeT Bpbh3KaTa ¢ IpyTry MOTPEOUTEIH H TOPTATHB-
HU yCTpOHCTBA, KoUTo UMaT Wi-Fi Bb3MOKHOCTH, B TOBa YHCIIO JIPY-
I'M KOMITIOTPH, cMapT(dOHU | T.H. 3a 3ammra Ha Bpb3kata Wi-Fi USB
aJlanTepyuTe MU3ION3BAT MIMPOKO Pa3lPOCTPEHUSI METOA 32 KPUIITHPAHE
— WPA2 (Wi-Fi Protected Access 1), kakTo 1 peauna Ipyru cpeacrsa
3a CUTYPHOCT Ha 0OMeHa.

Wi-Fi pyrepa (Dur. 20) e ycTpoiicTBO 32 0€3’)KMYHA KOMYHUKa-
IIMs, KOETO IMO3BOJISIBA U KaOCIHHU BPB3KH C MPEKOBHTE YCTPOUCTBA.
[TocpencTtBom kabenmHaTa BpB3Ka, OCUTYpSBaHA OT YCTPOHCTBOTO CE
M3TpaXk/ia MpexaTa KbM JOCTaBUMKa, OT KBJIETO CE MOJydaBa MPEXkKO-
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BuAT MHTEpHET TpaduK U JAPYrUTEe MPEKOBHU YCIYTH, MPEIOCTABEHU
ot Hero. ToBa e u3xoxa (mopra) Ha pyTepa, KOWTO Ha-4eCTO € O3Ha-
yeH ¢ ,,WAN“ (World Area Network) u kbM Hero ce BxitouBa LAN
kabena 3a MuTepHer nocraBkata. Jpyrute usxoau (MOpTOBE) Ha yC-
TPOUCTBOTO ca 3a m3rpaxkaaHe Ha kaberna LAN mpexa mo Tomosno-
rusTa ,,3Be371a‘“ U Te ca 03Ha4eHM BBpPXY pyrepa ¢ ,,LAN®. Mzrpax-
JaHETO Ha BBTPEIIHA JIOKAJIHA MpEXa Ce OCHLIECTBSIBA TOCPEACTBOM
craggaptau UTP LAN ka0enu, KOUTO OT eHAaTa CTpaHa ce BKIFOUYBAT
kbM LAN noproBere Ha pyTepa, a oT apyrata kbM LAN kaprute Ha
KOMITIOTPY HJTH JIPYTH MPEKOBH yCTPOMCTBA (HampuMep puHTEpH ). B
Hal-pa3npocTpaHeHHs BApUAHT, IPeIHA3HAYEH 32 IUPOKUS MMOTpeOn-
Ten (MaJK{ JOMAITHU B 0(hHC MPEKHU), OCIKUIHUTE PYTEpH Tpeia-
rat 1o uetupu LAN mopTa.

OCHOBHO TIpe/lHa3HAYCHHE W TPEJUMCTBO Ha OC3KHYHHS PyTep
€ BB3MOXKHOCTTa MY Jla M3Tpax/ia U YIpaBisiBa O€3)KUYHU KOMYHHUKA-
nuu o Wi-Fi cranmapra 802.11. 3a ocurypsiBaHe Ha ToBa pyTEepHUTe ca
CHa0/ICHN ChC CICLMAIHU aHTEHH, KOUTO CE MOHTHpPAT Ha YCTPOMCT-
BoTo. Ha masapa ce npeasarar ycTpoicTBa C e/Ha, ABE WM TPU aHTe-
HU 3a JIOCTBII, KaTO B 3aBUCHMOCT OT TOBA M XapaKTepa Ha OKOJHAaTa
cpena (pened, mperpagHu CTEHHU U IPYTH NPEISATCTBHUS) CE MIOCTHTaT U
Pa3MYHU Pa3CTOSIHUS HA TIOKPUTHETO, KOUTO MOTaT Jia JIOCTUTHAT 0
HSIKOJIKO CTOTHH MeTpa. B 30HaTa Ha MOKpUTHE Ha pyTepa Morar Jia ce
M3TpaXKAAT OeKUIHH JIOKATHU MPEXKH, Ia C€ BKIIOUBAT PA3INIHH yCT-
poiicTBa, kouto moi3BaT Wi-Fi TexHomorusTa, Kato MpUHTEPH, CMapT-
(onm, TenmeBnzopu u npyru. Ha masapa ce mpemiara M3KIIOUUTEITHO
roJIsIMO pa3HooOpa3ue OT OEIKUYHM PYTepH 3a M3TPaKIaHe Ha MaJKU
JOMAIITHU ¥ 0(UC MPEKU. B pasnuuHuTe CH MOAETH M BapHAHTH, TE3U
pyTepH TO3BOJISIBAT CKOpOCcTH Ha OezxudeH Wi-Fi oOMeH oT mopsiaibka
Ha 300 Mbps u noBeue. TenpeHusTa e 1a ce otuBa KbM 1 Gbps u ToBa
BEPOSITHO B OJIM3KO ObJele e € BaxT.

Besxuunu pyTepu 3a JOMAIlHU U MajKd opHC MPEXH ce Mpe-
JIOCTaBAT OT JIOCTaBYHMKa Ha VIHTEpHET yciyrara u ce mpernopbyuBa Te
Jla ce B3eMaT TOYHO OT Hero. ToBa e Taka, Thi KaTo pa3IUYHUTE JI0C-
TaBYHUIH PabOTIT C Pa3IMYHU MOJEIH, KOUTO ca J00pe WHTETPUpPaHU
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U ce Ibpkar Hai-mo0pe B TaxHata MAN mpexa. OcBeH TOBa, 4ecTo
JIOCTaBUMKA MPEIOCTaBs pyTepa Ha MOTpeOUTENss U O0e3BB3ME3THO 32
BpPEMEHHO TOJI3BaHe, WM C MUHUMaJIHA Takca 3a 00CIy»KBaHe, KaTo TO
0cB00OK1aBa OT 33IBIDKCHUETO TOH J1a ce TPIIKH 3a Hero. 3a ynpasJie-
HUE Ha )XHUYHUTE U OC3)KUYHU BPB3KH, BKIOUuUTeTHO 1 WAN Mpexa-
Ta KbM JIOCTaBUMKa, PyTEPUTE ca 00OPYABAaHU ChC COOCTBEH COPTYyEp.
Wznon3BaneTo Ha copTyepa U HACTPOUKUTE HA PA3IUYHUTE TAPAMETPU
B HETO, B ITOBEYETO OT CIIy4anuTe € OT KOMIICTCHIUATA Ha CIICIIUAIACTH
WK J0OpEe MOrOTBEHH IMOTPEOUTEIH.

Toukara 3a 6e3:xuaHO Mokputre Access Point (AP) (®wur. 20, Bis-
BO) € YCTPOMCTBO, KOETO Ce M3IOJI3Ba €MHCTBEHO 33 OCHUTYpsIBaHE Ha
0e3xuIHO MmokpuTHe 1Mo ctangapta Wi-Fi 802.11. Te ce cBpp3BaT KbM
KabemHuTe Mpexxu Ha MHTEpHET onepaTop, cHabJIeH! ca ¢ TIpeiaBaTel
W aHTEHHU 3a pa3npbckBane Ha Wi-Fi n ocurypsiBat 0e3:»kU9YHO IOKPUTHE
3a uTepHeT oOMeH B ompezaeneH paiioH. UecTo Te3W yCTpOICTBa ce
Hapuyar ,,0a30BU CTAHIIUU U Ca JBa OCHOBHU BUJIa — UHIYCTPUAIIHU U
JIOMAIITHH.

Wunycrpuanaute ca oopMeHH B 3/IpaB METaJCH KOPILYC, KOUTO
€ YCTOHYMB Ha PE3KU TeMIIepaTypHU M3MEHECHHS, B TOBa YKCIIO Bjara,
Mpax, HUCKHU WJIM BUCOKHW TeMIlepaTypu U JIpyru. Te3u ycTpoiicTBa ce
M3II0JI3BAT 32 OCUTYpsSBaHE HA TOKpUTHE ¢ VIHTepHET B pa3u4HU pa-
HOHM (XOTeNwu, rapu, JIeTuIIa u npyru). Bpp3kara um kbM WHTEpHET
MpEXHUTE OOMKHOBEHO C€ OCUTYpsBa MOCPEICTBOM KalelHa Mpexa Ha
JOCTaBYHMKa Ha yciyrata. MHOTO OT JOCTaBYMIINTE MMAaT TaKWBa yC-
TpOfICTBa U IOCPEACTBOM TAX TC MNPEAOCTABAT KOHTPOJIHMPAH AOCTBII
(c moTpebuTencko uMe U mapoia) A0 MHTepHeT Ha CBOUTE KIIMEHTH.
VYcnyrara e JOCThITHA HAa MECTaTa, KbJETO OllepaTopa UMa MOKPHUTHUE C
Wi-Fi, ocurypeHo OT HEroBHTe TOYKH 3a JIOCTHII. Te3U TOYKH 3a JI0C-
THI ¥ IOKPUTHETO UM C€ ITyOJUKYBa HA KapTa Ha MECTHOCTTA, KOSITO Ce
MOJIbPIKA M aKTyalu3upa ot oneparopa. OCBEH KOHTPOJIUPAH JIOCTHI
B IIO-TOJIEMUTE OOLIECTBEHH MECTa c€ KOH(PUTYpUPAT U TOPEIIN TOUKH
(hotspots) cvc cBoOOAEH mocThI. Te ChINO ce CBHP3BaT KbM HH(]pa-
CTPYKTypaTa Ha HAKOHW OIEpaTop M IMO3BOJISIBAT CBOOOJHU BPB3KH 0€3
MapoJIH ¥ TPEBAPUTEITHN HACTpOrKkH. OOMKHOBEHO TaKHBa TEPUTOPUHU
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C€ 03HayaBaT ChC CTUKEPH, HA KOUTO € M3MHCaHO, ,,CBoOOmHO Wi-Fi
nokpurtue , ,,Free Internet™ u npyru.

JloMaIHuTe TOUKH 332 OE3)KUYCH JOCTHII Ca MO-KOMIIAKTHH U I10-
EBTUHM YCTpOHCTBa. Te HEe ca OCUTYPEHHU Cpellly BIMSHUETO Ha BHHII-
HaTa cpefia ¥ OOMKHOBEHO CE IMOCTaBIT CaMO B 3aKPUTH TIOMEIICHUSI.
Llenta Ha Te3u AP e ma ocurypst Oe3KHUYEH JOCTHIT 10 KOMIIOTPU U
JIPYTH YCTPOHCTBA, KOUTO UMAT BrpajaeHu (GyHkiuu 3a Wi-Fi Bpb3ku.
Hapuuat ce ome WAP (Wireless Access Point) u ce 6a3upar Ha au-
PEeKTHa Bph3Ka MEXY JBE WM MTOBEUE YCTPOHCTBA O€3 MEeXKIMHHA TOY-
Ka 3a IOCTHIT IT0 TEXHOJIOTHUATA peer-to-peer, T.e. Te paboTsT B ,,1Hbpa-
CTPYKTYpeH pexxuM™. B kagecTBOTO Ha Touka 3a 10cThIl (AP) Moxke ma
CE M3MO0JI3Ba M BCEKH JIOMAIIEH 0€3KIUYEH pyTep.

Hapen ¢ npenumcTBaTta, TOUkuTe 3a 10CcThII (AP) umat u penuia
HejocTaThlM. Ha mbpBO MSICTO TOBa € CKOPOCTTa 32 0OMEH Ha HH(OP-
MaIusTa, KOSTO CHIIECTBEHO 3aBHCH OT OpOs HAa CBBP3AHUTE U KOH-
cymupamu tpaduk ycrporictBa. OOGMKHOBEHO ONTUMAIHUIT Opoil Ha
CBBP3aHUTE B OIMpeIeNieH MOMEHT ycTpoiicTBa kbM AP e okoino 30. Ako
TO3U Opoil HapacHe ToBeYe, TO CKOPOCTTa HA OOMEHA CHIIHO HamallsiBa
Y Bpbh3KaTa ce 3aTpyaHsBa. Jpyr ChIIECTBEH HEIOCTATHK € BIUSHUETO
Ha okonHaTa cpena. O0ukHOBeHO AP ycTpoiicTBaTa MOKpuBaT pailoH
OT CTOTHHA ¥ MOBEYE METPa, HO NP HAIWYHE Ha MPETATCTBUS U CMY-
IIeHUS TOM MOXKe J1a ObJie 3HAUMTEITHO MO-ManbK. KaTo HemocTaThk Ha
0e3KMIHUTE TOYKH 33 JOCTHIT MOXKE J]a c€ MOCOYH W CHUTYpHOCTTa Ha
nH(pOpMaIATa, MaKap 9e 3a Ta3u LeJ Ce MOJI3BAT PA3INIHHU aJTOPUTMHU
3a CHTYpPHOCT TIpyu 0OMEHa.

3a ocurypsiBane Ha Oe3KWYHA BPH3KA, MAKap U MHOTO PSIIKO, CE
m3non3Bat u USB amantepure, KouTo noaabpxat HoBus, 3.0 cranmapt
Ha Bluetoth Texnomorusita. OpuUUUaTHOTO UME HAa TO3M CTAHIAPT €
Bluetooth 3.0 + HS (High Speed) u Toit npeyiara maoro 0sp3 Tpancdep
Ha naHHU. ToBa ce IBbJDKU Ha 3aJI03KeHaTa B HEero noaapbxka Ha 802.11,
T.€. CBIIUAT MPOTOKOJI, KOMTO ce u3Moi3Ba u oT Bcuuku Wi-Fi Oezxuanu
ycrpoticTa. Bluetooth 3.0 + HS cranmapra, o6ave HsaMa HUIIO OOIIO C
Wi-Fi, Toit mon3Ba camo rmpoTokoim oT Hero. Koraro qBe ycTpoiicTBa ca
obopynBanu ¢ Bluetooth 3.0 + HS, To Te ca B cbcTOsIHNE A2 YCTAaHOBST
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BpB3Ka MOMEXTY CH 110 CTaHAapTa ,,TouKa-Touka’ upe3 Wi-Fi mporoxo-
nure. Pa3cTosiHreTo, KOeTo ce MOKpHBa OT HOBHUS CTAaHAAPT AOCTUTA 10
100 u moBeue metpa. CrangaprHata Bluetooth Texnonorust e yact ot 3.0
1 TOYHO TSI HOAIbPrKa No-0bp3ust Tpancdep. ToBa 103BoIIsIBa CbBMECTH-
MoOCT ¢ Tio-panHuTe Bepcun Ha Bluetooth. [To-6bp3ata Bpb3ka Moxke na
CE YCTaHOBH CaMo, aKO M JIBETE yCTpoHcTBa ca obopynsanu ¢ 3.0.

Knemvunume komynuxayuonnu mpesicu ca IpyrusT HA4uH 3a Bpb3-
Ka u goctbn g0 Uuarepuer mpexute. Tol ce ocurypsiBa OT MOOHITHHTE
GSM omnepatopu, KOUTO UMAaT M3TpaJcHa COOCTBEHA KIEThYHA KOMY-
HUKAIIMOHHA MPEXa. 3a a ce M3MO0JI3Ba TO3H METO/1 Ha Bpb3Ka, € HeoO-
XOJMMO TIOTPEOHTEIS JIa IMa JIOTOBOPEHOCT C HSIKOU OT OTIePaToOpUTE B
ctpanata (MoOwunren, BuBakowm, ['1o0yi). AGoHameHTa 3a 10CTaBKaTa
MoOXe J1a ObJe, Ype3 Bb3MOKHOCTUTE Ha TenedoHa (cmaprdona) miu
I'BK TTOCPEICTBOM JPYIH CIELHATU3UPAHH KOMYHUKAIIMOHHU YCTpPOU-
CTBa, IPEIOCTABSHU CHIO OT ONEepaTopa.

KbM MOMeHTa, omepaToOpuTe Ca MHTEIPUPAIN B CBOUTE MPEXKHU
MPOrpaMHH M TEXHUYECKH BB3MOKHOCTHU 332 IHTEpHET 10CTHII, KOUTO
MO3BOJISIBAT JIa C€ OCHIIECTBSIBAT MOOWIHH KOMYHHKaluu KbM WH-
TEepHET mpocTpaHcTBoTO. Hamuie e romsimo pasHooOpasue OT CTaH-
JapTH U CPEICTBA 3a pealu3upaHe Ha MPEKOBHs TpaduK, KOUTO OT
CBOSI CTpaHa I03BOJISIBAT PA3JIMYHU CKOPOCTH U PA3IMYHO KauecTBO
Ha ycnyrata. CTaHzapTuTe ce JaHCHpaT CpeA MOTpeOUTeNuTe MOJ
(dopmaTa Ha paznuuHH abpeBHATypH, MOpeauIia OT MudpU U peauna
HAaUMEHOBAHUS, KOUTO Hali-4ecTo ca TBbP/E HECAHO3HAYHH U TPYAHO
paszbupaemu. Hakparko, ToBa ca cTaHIapTH, KOUTO OMPEICNAT pas-
JIMYHU BB3MOXKHOCTH 3a IIpeHoc Ha MHTepHeT Tpaduk npe3 MpexuTe
Ha onepartopa. CTaHAapTUTE Hail-uecTo ce Hapu4aT MOKOJICHUS Mpe-
*u (Generation Network), o3nagaBar ce ¢ G 1 kbM MOMeHTa Te ca 1G,
2G, 3G u 4G. OcBeH TAX ce JaHCUPAT U peaulia MeKJUHHU BapUaHTH,
kato Hampumep 2.5G, 3.5G u apyru.

ITvpsomo nokonenue mpesxcu e 1G 1 € 3a IPEHOC caMO Ha TOBOP.
ToBa ca aHaJIOrOBM MpEXXH ¢ MHOTO HUCKO KauecTBO Ha IIpe/iaBaHaTa HH-
¢dopmarust. XapakTepHH ca 3a Kpasi Ha OCeM/IECeTTe FOANHN Ha MUHAIIHSI
BEK U ca ce MOJ3BAIH C MOIMYJISIPHUTE MO HErO BpeMe Tele(OHHU OT TUTI
MobGudon (AHanoros OezxudeH tenedon). OTnaBHa ca B HCTOPHSITA.
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Mobunnume mpexcu om emopo nokonenue 2G ce MOSBSIBAT U Ha-
BIIM3AT B CTpaHaTa Clie]l cpejiaTa Ha JeBeT/IeceTTe roJMHN. ToBa Beue
ca MpeXH 3a mpeHoc Ha nuppoBu AaHHU. [Ipu ToBa Te mMpeHacsT He
camo r'oBOp, HO M TeKCcTOBa MH(popmarms, kato SMS (Short Message
Service), E-mail u gpyru. Ilpu Te3u Mpexu 3a TbPBH BT CE BHBEKAA
cranaapta 3a uugpposa komynukamus GSM (Groupe Special Mobile),
nonacrosimeM (Global System for Mobile Communications) u ¢ Hero
MacoBO M MHOT'O Obp30 HaBnu3aT Hu(ppoBuTe MOOMIHHU TenedoHu. Maii-
KO TI0-KBCHO, ce mosBsBa 1 HoB ctaHaapT GPRS (General Packet Radio
Service) M3BECTEeH KaTO NMakeTHA Oe3KMIHA PaTuoOBpH3Ka. Toii cTaBa oc-
HOBATa 3a cjie/IBaIaTa reaepars MoomTHr Mpexxu — 2.5G. To3u cTan-
JapT TTO3BOJH Ja ce mHTerpupa MHTepHeT MpoTokoa 3a Bpb3ka TCP/IP
W OT TO3U MOMEHT HacaMm VHTepHeT KOMYHHUKAIIMUTE CTaBaT HeM3MEHHA
4acT OT BCHYKH BB3MOXKHOCTH, Ipe/JIaraHd OT MOOWIIHUTE Telle()OHU
(GSM-n).

Wudopmanmsita KOMyTHpaHa OT CTaHAapTa MO3BOJISIBA BeYe Jia ce
oOMeHs M rpaduuHa nHpopmauusi. MpexHuTe oT BTOPO MOKOJICHHE Ce
W3II03BAT U Cera, KaTo TOBa OCOOCHO CHIIHO € M3pPa3eHO B MAJIKHUTE Ha-
cenenn MecTa. [Ipu ocbiecTBeHa Bpb3Ka 10 TO3H CTaHAAPT, Ha Tenedo-
Ha OOMKHOBEHO Ce IMOsBsIBa MHIUKaNusTa ,,2G*. CkopocTuTe Ha 00MEH
10 TEXHOJIOTHUATA Ca MHOTO PAa3TETJIMBH U TBBP/I€ YCIOBHU, HO OOMKHO-
BEHO ca B mopsApka Ha crotnHa Kbps. Manko crex cranmapta 2.5G ce
MOSBU cliejiBala MexauHHa revepanus 2.75G. KsM MoMeHTa rossma
4acT OT TOKPUTHETO HAa ONIEPATOPUTE B CTpaHATa € MO TO3W CTaHIApT.
Bpn3kara ce Unankupa Ha Tenedona Haii-uecTo karo ,,E* 1 ckopoctnTe
IIPU HETO ca OT MOPsIbKa Ha HAKOJIKO cToTuH Kbps.

Knemvunume mpearcu om mpemo noxonenue 3G ca cbino nuGpoBu
1 ca MamabHo pasmupenue Ha ctangaptute 2G. Ilpu To3u crangapt
BEYe MOKE J1a ce TpeHacs U MyJITUMenuiiHa WHPOpPMAaLUs C HUCKA U
CpeaHa pa3eiuTeNHa CIOCOOHOCT, T.€. TOBa € OCHOBHUST OeJIeT, KOMTO
I'Ml OTJINYaBa OT npeaHoTo nokonenue. [Ipu 3G ce mons3sa HOBO 060py 1I-
BaHE W MPOrPaMHO OCUTYpsIBaHE 3a MpeHoca Ha naHHute. CraHmapra
ce o3rauvaBa o0mo kato UMTS (Universal Mobile Telecommunications
System) u Ton3Ba HAKONIKO pasznuyHu crenudukanuu, kato HSDPA
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(High Speed Download/Downlink Packet Access), HSUPA (High
Speed Upload/Uplink Packet Access) u apyru, o3HauaBaH# B 0epTHTE
Ha MoOmIIHUTE oniepaTopu. [Ipu pa3nuuHOTO 000pyABaHE HA KIIEThYHA-
Ta Mpeka U HeWHOTO HAaTOBapBaHE, OCHTYPSIBAHUTE CKOpocTH npu 3G
(3.5G) nokpuTHETO OOMKHOBEHO JOCTHUTraT Jio KbM 2 Mbps u moseue.
VYcranoBeHaTa Bpb3Ka MO TO3M CTAHAAPT HAH-4ecTo ce MHAMIMpA Ha
TenedoHuTe Karo ,,3G*, cienBanmTe clies] Hero ce WHAWIUPAT Ha Te-
nedonure ¢ ,,H .

Crangapture HSDPA ca UMTS Ga3zupana TeXHOJIOTHS OT TPETO
MTOKOJIEHHE, KOSITO TIO3BOJISIBA TEOPETUYHO CKOPOCTTA HA MIPEHOC HA J1a-
aHATe Iipu Download ga mocturae mo 14.4 Mbit/s. Ha mpakTtruka ToBa
3aBHICH OT MHOTO YCJIOBHS, €IHO OT KOUTO € M3IOJI3BAaHUTE yCTPOHUCTBA
3a mpefaBaHe (KJIETKUTE) U Te3W 3a mpuemane (Mogemwure). B pazmud-
HUTE palioHM U TpajioBe Ha cTpaHara Mokputuero ¢ 3G e pa3nuyHo,
KaTo OIepaTopUTe 4ecTo MyOJIMKyBaT Ha CaliTOBETE CH KapTa 3a TOBA.
CkopocTuTe ca ChIlo MHOTO Pa3IMYHU U TBBPC YCIOBHHU.

u3Bop 3a
USB 2G, 3G moaemu aHTeHa

’>)\ ﬁ

kapTa

uHaukKaTop

SIM

Micro
SD kapTa

usB
HaKpanHUK
Micro SD kapta /

@ur. 21. Moodemu 3a 6e3ncuynu komynuxayuu 2G, 3G.

usB
HaKpanHUK

3aluTeH
Kanbd

3a nocraBka Ha MHTepHer Tpaduk no texuomnoruure 2G, 3G u
MEXINHHUTE, MOOWITHUTE OTIepaToOpy MPEOCTABAT Ha CBONUTE KIIMEHTH
criennasiin USB moznemu. Kbm MoMeHTa Te Hali-uecto ce Hapuuat 3G
MoaeMH U mokpuBatr Benuku 2G u 3G cTaHIApTH U TO-BUCOKHUTE OT
1ax 10 4G. IlogoOHu ycrpoiicTBa ca moka3zanu Ha @wur. 21, kato ToBa,
n300pa3eHo B MICHO Ha GUTypaTa MOYTH HAIMBIHO MPHIHYA HA OOWK-
HOBeHa (¢uiamn namet. To, o0aue U3MbJIHIBA €AMHCTBEHO (PUKI[UUTE 110
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oOMeH Ha mH(popManus ¢ KJIETKUTe Ha MOOWIHHA oreparop. B msaBo e
MMOKa3aHo MaK MoJA00HO YCTPOICTBO, HO TIPY HETO UMa JOMBJIHUTEITHO U
BB3MOKHOCTH 33 HHCTaMpaHe Ha ooukHOBeHa MUKpo SD kaprta. ToBa
YCTPOHCTBO MOKE J1a M3MBJIHABA U (YHKIMsITA Ha BhHIIHA (biam ma-
MeT. YCcTpoiicTBaTa OT TO3U THII 32 MOMEHTA ca Hali-pa3npocTpaHeHUTE
3G mozemu. Ilpu ToBa B TsIX ce moaabp:xkat MuUKpo SD kaptu ¢ gocrta
TOJISIM KalaluTeT — OT MOPsAbKA Ha IECETKU TuradaiTa.

Monemute 3a KJIeTh9HN KOMyHHKAIWH 3G ca B ChbCTOSHUE J1a OCh-
miecTBsIBAT OOMEH camMo 4pe3 mHcTanupanara B Hero SIM kapra. Ta3u
KapTa OCUTYpsSBa W KOHTPOJIMpa Tpaduka ¢ MOOWIHHS oreparop. Yc-
TpoiicTBaTa ce BKIt0UBAT B cBoOoAeH USB mopTt Ha KOMITIOTHpa, T0-
cpenctBoM USB HakpaitHuka ¢ ¥ UMaT COOCTBEHO IPOTPAMHO OCH-
rypsiBaHe 3a KOHTPOJI M OCBIIECTBIBaHE Ha Bpb3KaTa. Bpp3kara ¢ Mo-
JIEMUTE OT TO3H BHJ| € Bb3MOXKHA B 30HATa Ha MOKPUTHE HA MOOWIIHUS
omneparop. [Ipu ToBa Te ca yHUBEpCaIHH U ca B ChCTOSHUE aBTOMAaTUYHO
Jla OCUTYpST Bpb3KaTa, B 3aBUCMOCT OT TIOKPUTHUETO HA KOHKPETHOTO
MSICTO, KOeTo Moxe Jia Obae 2G, 3G uiin MeXJIUHHUTE Ha TSIX CTaHJap-
. KbM MOMEHTa Hali-pa3npocTpaHeHUTE MOJEMH 3a KieTbuHa MHTep-
HET KOMYHHKaLus ca 3a CKopocT a0 7.2 Mbps, HO Beue ca HaluLe U
JPYTH, CKOPOCTUTE Ha KOUTO Ca 3HAYUTEITHO MO-BHCOKH.

Hagnese Beue u LTE (Long Term Evolution) TexHomorusita, Kos-
TO € MamabHo pa3BuThe Ha 3G m MHOro Oyim3ka o ciexsamoTo 4G
MTOKOJIEHNE KJIETHYHU MPEXKH, HO € Mo-HUCKa OT TAx. CKopocTHTe Ha
0o0OMeH TIpY Ta3W TEXHOJIOTHS Ca 3HAYUTETHO MO-BUCOKHU U JTOCTHTAT JI0
HsIKOITKO cToTHH Mbps ipu Download. OvakBa ce chBceM CKOPO TeX-
HOJIOTHSATA Jla HaBJIe3e MAacoBO. 3a Ta3M IeJ ClieABa OlepaTopure Ja
cu OOHOBST amapaTHO U MPOTPAMHO MPEKHUTE M TOraBa CKOPOCTUTE OT
HSIKOJIKO CcTOTUH Mbps 111e ca Hello ecTeCTBEHO U MacOBO JIOCTBITHO 3a
MOTpeOUTENHNTE.

[onacrosiem 3a ocurypsisane Ha Matepuet tpadux ¢ 3G moze-
MHUTE, MOOMJIHUTE OIEPaTOPH NpeajaraT camo MpeaIIaTeHH YCIYTH C
MecedeH aboHameHT. B aboHameHTHaTa Takca ce BKirouBa MHTEpHET
TpadHK ¢ BECOKAa MaKCHMaJTHa CKOPOCT 32 ONpeiesieH KaraluTeT Ha T0-
mydeHara nHpopmanus. Cien n3ueprnBane Ha Tpaduka, TocTaBKaTa He
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CC€ IpCYyCTaHOBsBA OT OII€paTopa, HO C€ OrpaHNM4YaBa CKOPOCTTAa, C KOATO
CC 10CTaBA.

Mpeowcume om yemewvpmo noxonenue 4G TPENCTON Ja HABIN3AT
1 MOOWITHUTE OTepaTopy Beve ca HANPaBHIIU JOCTa CEPUO3HH CTHIIKH B
Ta3u rmocoka. ToBa ca ChIo MUPPOBH MPEXKH 3a PEHOC Ha MHPOpMAIHS,
KaTo TIPU TSIX BeUe Ce MPEIBIDKAA IPeaBaHe HAa MyJITUMeIniTHAa HHPOP-
MaITisl ¥ ¢ BUCOKA pa3ienuTeNHa crmocoOHocT, T.e. HD. TexHomornute,
Ha kouTto 3anarar 4G mpexkure ca WiMax u LTE (Long Term Evolution).
Touno mopaau ToBa MHOTO Yecto 4G ce napuya ome LTE Advanced u B
OTJIEJTHU CIIy4au ce pa3riiexaa TOUHO kato HaarpaxaaHe Ha LTE.

WiMax (Worldwide Interoperability for Microwave Access) e Te-
JIEKOMYHUKAIIMOHHA TEXHOJIOTHs, KOSITO € pa3padOTeHa Jja MpelocTaBs
0e3’)KUYHa CBBP3aHOCT HA FOJIEMH PA3CTOSHUS 3a Pa3IMYHU yCTPOUCTBRA.
TexHonorusita ¢ OazupaHa Ha cTaHgapTa 3a npeHoc Ha JanHu IEEE
802.16, KOWTO MIPEIBUK/IA U IThJIHA CBBMECTUMOCT C OCTaHAIHUTE 0e3-
KUYHU TexHoJioruu. CTaHIapThT MPEeNBIKAa 00XBAT HA JEWCTBUE 10
24 xunoMeTpa Ipu paBHUHEH TEPEH M JJaBa Bb3MOXHOCT 32 CBHP3aHOCT
Ha moTpedurtenu 03 mpsKa BUIUMOCT OT OC3KUIHATA aHTeHa. ToBa mpu
JIPYTUTE CTaHJAPTH € HEBB3MOXKHO WM CHIIHO 3aTpyaHeHo. WiMax
JaBa BB3MOYKHOCT 3a CIIOJCIICHH CKOPOCTH Ha BpbB3ka g0 500 Mbps,
KOETO € I0CTaThyuHa IMPHUHA Ha JICHTATa 32 eTHOBPEMEHHA MOIIPBKKA
Ha roJisiM Opoii JoMalTHK Ui OU3HEC MOTPEOUTEINH.

1o ce oTHacst 10 CHIIOCTABUMOCT Ha JIBETE TEXHOJIOTHH, 3aJlaraHu
B 4G, 1o ce cuura, ye LTE Advanced uma cepruo3Ho npeuMCcTBO TIpe;]
WiMax. [IspBara ce siBsiBa clieiBaiia CTereH B pa3Butue Ha 3G TEXHO-
norusita, 1okato WiMAX e OT/ieJIeH KJIIOH B €BOJIIOIUATA Ha MOOWITHUS
IIMPOKOJICHTOB A0CThII 10 MHTepHeT. Makap u J1a uMa ChIIOCTaBUMU
xapaxtepuctuku ¢ LTE, rexnonorusita WiMAX ce oka3Ba mo-ciabo
MIPHUCIIOCOOMMA 32 MacOBH BHeEJNpsiBaHWs. ToBa € M elHa OT MPUYNHH-
Te, IOpaJy KOUTO MHOTO JIOCTaBUHUIY HA KIETHYHI KOMYHHUKAIHH TTPe-
Kpatnxa uHBecTUIIMNUTE BEB WIMAX u ce npeopuentupatr kpM LTE.
Cropen HsIKOM TTyOIMKyBaHU MPOTHO3U 110 KM 2015 ToguHa AembT Ha
WiMAX e ce cBue 110 0k0J1o 1% ot na3zapa Ha MOOWJICH IIUPOKOJICH-

177



a KOMIIIOTHPHU TEXHOJIOI'MH B YIIPABJIEHUETO

TOB JOCTHIT KaTo 11510 U 10 13% oT abonatHarta 6a3a Ha 4G MpexuTe
B CBETA.

B o6mus cimyyait nu3uckBaneTo 3a uctTuHcka 4G Mpexa e cTanuo-
HapHUTE yCTPOICTBa Ja MOTaT Ja KOMYHHKHPAT B MPEKHTE ChC CKO-
poct ot mopsiabka Ha 1 Gbps, a Te3u KOUTO ca B IBUKEHHE C MUHUMYM
100 Mbps. Ilotpebutenute TpsiOBa 1a 3HASAT, 4Ye CKOPOCTUTE MPH Mpe-
KOBUTEC KOMYHUKAIMM B CTAllMOHAPHO IOJIOKCHUE Ha MPHEMHHUKA ca
MHOT'OKPATHO TMO-BUCOKH OT T€3U B ABHKCHHE ChC CKOPOCTH MO-BUCOKH
ot 60 knomerpa B yac. ToBa € ¥ eHa OT IPUYMHUATE MHOTO TPYAHO Ja
ce Impuemar B JBHKEHHE Paguo M TeleBU3MOHHM VHTepHeT Oa3zupaHu
IIPOTpaMu.

IIlo ce oTHacs 3a ycTpolcTBara, KOMUTO IpHEeMar Tpaduka, TO
MOXe 1a ce Kaxe, ue 3G ycTpoiicTBara He ca ChbBMECTUMH ¢ 4G MpexXH-
te. [Ipu 4G paboTHUTE YECTOTH Ca PA3TMYHU OT U3TMOJI3BAHUTE B CETalll-
HUTE KJIEThYHHM KOMyHUKaluu. ETo 3a1mo, ako ce 3aiara Ha MpeXHd OT
tun 4G, To U yCTpolicTBaTa TpsiOBa Jla ObJaT HACTPOCHU Ha YECTOTHTE
Ha 4G. Ha mazapa Beue ce mpejjaraT TakMBa YCTPOWCTBA, HApUMEpP
cMapT(oHH, HO M3MOJ3BaHETO UM B 4G olle € yCIIOBHO, Thi KaTo Ta-
KHMBa MPEXH B CTpaHaTa BCE OLIE ca €ANHUYHH CIyyad B HSIKOU OT ro-
nemute rpajnose. [lo chumsaT HAYMH CTOM M BbIIpoca B EBponeiickure
CTpaHH, KbAeTO MoKpuTHETO ¢ 4G € B chBceM HavaiHa (aza u He Haj-
xBbpis 10-15 npouenra.
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