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 QyHKIIMOHUPAHETO Ha Mpexarta. HanmuaueTo u nefiHocTTa Ha
CBhpBBpUTE € a0COMOTHO HEOOXOIMMO yCJOoBHE 3a padoTara Ha eqHa
Mpexka. ChbpBbpHUTE MOTAT J1a ObJAT CHICIUAIN3UPAHH B H3BBPIIBAHETO
Ha OTACIIHU Z[eﬁHOCTH " yCIyru. B MMpaKTHUKaTa € NprueTo KOMIIOTH-
PBT, BBPXY KOWTO € WHCTAIMPAaHO CHPBBPHO MPOIPAMHO OCHTYpsIBaHE
CBIIO Jla C€ Hapu4a ChbPBBP. B 3aBUCHMOCT OT OCUTYpSIBAaHUTE YCIYTH
1 WHCTAJIMPAHOTO HPOTrPaMHO OCHUTYPsSIBaHE B KOMIIOTBPHUTE MPEKHU
ce M3MOJI3BAT PAa3IUYHU BHJIOBE CHPBBPU HIKOU, OT KOMTO Iie OBbIaT
CIIOMEHATH TPH Pa3rIIeKIaHE HA YCIYTUTE B KOMIIOTBPHUTE MPEXU.
Ha npaktuka cbpBbpPBT NPEACTABISBA, HAH-YECTO CIIEHUATIM3UPaH KOM-
MIOTHP ChC CHU3MEPHMU 10 OTHOIIEHHE HA HYK/1aTa arnapaTHU Bb3MOX-
Hoctu. ToBa ca BUCOKOHAIEKIHU MAIIMHU C AyOJIMpaHu Bb3MOXKHOC-
TH. ChpBBpUTE PAOOTAT IMOCTOSHHO U HE C€ U3KITI0YBAT OT 3aXpaHBaHe.
Hemo noseue, Te BUHAru ca cHaOJEHU C PE3EPBHU 3aXpaHBAaHUS OT
poxa na UPS.

Cmanyusa (Host), cpmo PabotHa cranmms (Work Station) nmm
KiueHt B ycnoBusTa Ha MpekaTa € KOMIMIOThPBT, KOUTO U3IMO03Ba yC-
JYTHTE HAa ChPBBpaA. B 3aBHCHMOCT OT BU/Ia HA MpeXaTa U HHCTAIUpPa-
HOTO TMPOTPaMHO ocHrypsiBaHe, PaboTHata craHius Moxe jaa Oble B
CHCTOSIHHE ¥ ChBCEM aBTOHOMHO Ja peallu3upa pa3iudHu QyHKIUH 10
obpaboTka Ha nHpOopManusTa. B To3u ciaydait XoCTHT HAMA HYXIa OT
ycIyrute Ha cbpBbpa. OCBEH TOBa B yCJOBUsTA HA efHa Mpexka CTaH-
usTa MOXe Jia ObJie ChPBBP B MpeXkara U Ja mpeaocrassi nHGopMa-
OUOHHM yciyru. PaOOTHUTE CTaHLMU ca CBBP3aHUTE B MpekKara KOM-
MIOTPH, Ha KOUTO PabOTH OOMKHOBEHHMST MOTPEOUTEN, T.€. KOMIIIOT-
puTe, Ha KOUTO ce U3BBbpLIBa 00paboTKa Ha JaHHUTE 110 HAYUH, KOHUTO
Ha TIPBB TOIJIE] HE C€ pa3iinyaBa OT HaYWHA, 0 KOWTO ce paboTu ¢
OOMKHOBEH TEpPCOHANCH KOMIIOTHD. Pasnmkara Mexay paboTHaTa
CTaHIIMS U HECBBP3aHUS B Mpexkara MmepcoHalieH KOMITIOTHD € B TOBA,
4ye paboTHATA CTAHIUS MOXE Jla M3IOJ3Ba M YCIIYTH, MpEajaraHi OT
JIOKaJTHATa MPEXa, B KOUTO TS € BKIIIOUYCHA.

Pa3npedeﬂeszm mun mpedxxcu Ca OHC3U, IPU KOUTO BCCKU KOM-
MOIOTHP MOXKE [1a 6’};,[[6 KaKTO CbPBBP, TaKa U pa60THa CTaHIUs — 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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Lenmpanuzupanumempesicu, HApUUIaHU OILIE MPEIKU OT THIT,, KITHCHT—
CBHPBBP‘ ca Oa3upaHu HA IEHTPAJIEH CHPBBP C TOJIIMa MPOU3BOIUTEIN-
HOCT. BbpXy TO3U CHPBBp € UHCTAIMPAH OCHOBHUS copTyep 3a padboTa
B MpeKara M JIAHHUTE HEOOXOJMMHU B MPEJIBUACHUTE MH(OPMAIUOH-
HU npouecu. B To3u Tun mpexu norpedurenute (PaboTHUTe cTaHIINN)
HSMaT BB3MOXKHOCT CaMOCTOSTEIHO M HE3aBHCUMO Ja o0OpaboTmar,
ChXpaHSBAT U Pa3NpeessaT MporpaMu U JaHHU. Bcuyko ToBa ce oCch-
IIECTBSABA OT CHPBBP HAa MpexaTa. TEeXHOJIOTHATa ,,KIHMEHT-ChbPBBP
€ OCHOBHUSIT HAUWH HA MPEXBBPISHE HA U3YHCIUTEIHA MOII OT ¢IUH
[EHTPAJICH KOMITIOThD KbM KOMITIOTPU Ha OTJCITHOTO PaOOTHO MSCTO.
[Ipu Hes oOpaboTKaTa HA TAHHUTE CE PA3MPENEIAT MEXy KIHEHTHTE
U ChpPBBpa BMECTO JIa € KOHTPOJIMPA [EHTPATHO. Bendku mporpamu,
KOUTO IMOAOBPKAT Ta3u TEXHOJIOIUA C€ CHBCTOAT OT ABE YaCTHU — Cbp-
BbpHA M KIIMEHTCKA, KaToO Ce Ch3/laBa OOIIOTO BICUATICHHUE, Y€ pabOTH
eana oOria nporpama. ChpBbpHATA YaCT € 00Ia 3a BCUUKH MOTPEOU-
TEJIM Ha MPEXKaTa U TS M3IBJHIBA CHINECTBEHATA YACT OT 3a/Ia4MTe 110
oOpabotka Ha manHuTe. KilMeHTCKaTa 4acT € 3HAYUTEIIHO I0-MaJiKa,
TS C€ MHCTAJIUpPa Ha BCEKU KOMITIOTHD, KOHTO IIe MOJ3Ba Ta3u 00pa-
0O0TKa ¥ ChABPKAa OCHOBHO MOTPEeOUTENICKHS WHTEp(EC, KOUTO MOXKe
na Obje cnenuduyeH 3a BCIKO OTAEITHO paboTHO MsicTo. Pasmpenerne-
HHETO Ha 33J]aUuUTe MEXK/y ChPBbPHATA U KIHMEHTCKATA YacT 3aBUCH OT
W3MCKBAHUATA HA BCSKO MPHUJIOXKCHUE, BKIIOYUTEIHO HYXIUTE MY OT
00paboTka, OposAT MOTPEOUTENN M HATUIHNTE pecypcu. IIpeanmvcTBaTa
HA MPEXHUTE OT TO3W THUII Ca BH3MOXKHOCTTA JAHHUTE W MPOTPAMHUTE, C
KOUTO T€ ce 00paboTBaT Ja c€ MHCTAINPAT U aIMHHUCTPUPAT IECHTPaJI-
HO, CPaBHUTCIIHO ITO-MAJIKUTC XapAyCpHHU M3UCKBAHUA 110 OTHOLICHUC
Ha KOMITIOTPUTE MOTPeOUTENIN Ha MpexkaTa u apyru. Hamuie ca u He-
JIOCTAThIIN, KATO OCHOBHUSIT OT TSAX € HEBH3MOKHOCTTA 32 00paboTKa Ha
JAHHUTEC, aKO 110 HAKAKBa MPUYXHA CHPBBPA U3JIC3C OT CTPOA WA ITBK
ObJIc U3KITFOUCH.

Binya.mm YAaCTHU U JIOKAJHH MPEKHU Ca Cli€/iBaliaTa pasHo-
BUAHOCT, KOATO €€ ONPCACISL OT MHCTAJIUPAHOTO MPOTPaMHO OCUTYPA-
BaHe. 3a Jla C€ OCBhUICCTBU BPb3Ka MEXKIAY JABa WU IMOBEYEC a0oHATHU
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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 CBBpP3aHOCT € TOCTAaTHUHO J1a MMa periia-
MeHTHpaH A0cThN 10 MutepHer u cratnunu [P agpecu 3a Bpw3ka. C
U3rPKIAHETO Ha BUPTYAIHU YaCTHU MPEXKH JOCTBIIBT 10 OOLIM HH-
(hopMaLMOHHU pecypcu ce YJIEeCHSBa, KaTo pa3XxoAMTe 10 U3rpakiaaHe-
TO U MOJJPBHKKATA HA CAMOCTOSTEIHA MpeskKa 3a PEHOC Ha JaHHU 3Ha-
YUTETHO HamansBaT. B mocnenHo Bpeme noctaBuniute Ha MHTEpHET
3aroyvHaxa Jja MpeMHHaBaT KbM JPYTH MpaBuia 3a urpaxnade Ha VPN
Mmpexute. Bmecto mporokona PPTP Te 3amounaxa na xoHpurypupat
PPPoE (Point to Point Protocol over Ethernet). ToBa e cpaBHHTETHO
HOB CTaHJapT 3a 0OMeH Ha nHpopMaIys 1 Hali-Bede Ha VIHTepHeT Tpa-
(huk B ycnoBuATa Ha JTOKajgHa Mpeka. CTaHIapThT € 3aJI0KEeH KaTo Bb3-
MOKHOCT 3a usrpaxjaaHe Ha VPN B chbBpeMEHHUTE BEpCHUM Ha Olepa-
uronHure cucremu. [Ipeagumcrata Ha PPPoE B cpaBuenue ¢ PPTP ca
MO-BUCOKA CKOPOCT Ha OOMEH Ha JaHHUTE, ONPOCTeHA KOH(HUTYpalus,
M0-MaJIKO CUCTEMHHU PECYpCH, NMO-HAASK/HA 3aIUTa OT BUPYCHU aTaKu
u 1pyru. B MOMeHTa TOBa € CTaHIapThT, 10 KOUTO HAl-4ecTo ce Ipe-
JocTaBAT IHTEepHET yciyru OT 10CTaBUUIUTE.

Bupmyannama noxanna mpesxca VLAN e modtn HIEHTHYHA C
VPN u npencrasnsiBa rpyna norpeOuTenu, NpuTeKaBaly o0ma uH-
(hopmanonHa cBbp3aHoCT. ToBa € MeToI 3a pas3jeNssHe Ha eiHa (hu-
3uuecka kommoTbpHa LAN Mpexa Ha pa3inyHU BUPTYaJIHU MPEKU C
1IeJ JIOTHYeCcKa OpraHu3allys, KOHTpoJ U 3ammuTa. [lotpedurenure BHB
VLAN morat ga KOMyHHUKHApPAT caMO MIOMEXKIY CH, HO He U C TIOTPeOH-
TeJH OT APYTH BUPTYaTHU MPEXH, m3rpafeHu B To3u LAN cermesr.
Xapaxkrtepaoto pu VLAN e, 4e TS ce u3rpax/a nporpaMHo Kato Jo-
THYECKa CBBP3aHOCT HE3aBUCUMO OT (PU3UYECKOTO Pa3IoNIOKEHHE Ha
HEHHUTEe a0oHAaTH. BB3MOXKHOCTHTE U YCIYTUTE, KOUTO C€ MpejyiaraT
ca MJICHTHYHH C T€3W TpeAsiaraHu OT (U3NIECKU CBbP3aHUTE a0OHATH
B LAN mpexu.

Cxopoctn Ha 00MeH B UHTepHeT € BbIIpOC, KONTO Kacae BCUYKU
BUIOBE MPEKH, HE3aBUCUMO OT TeXHMs BUA U Tomosiorus. Ilpu Beska
€/IHO OT TSAX W BBB BCHUKH CIIy4au c€ MMa MpPEIBUJI IOCTHIBT A0 MH-
TEpHET U peaj3upaHe Ha ompelesieH TpaduK C OmpeneneHa CKOpocCT.
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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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marus (Download + Upload) moske 1a Ob/1e ¢ €1Ha CKOPOCT, a HaJl HEro
Jla ce MPeJIOKH JIpyra, Mo-HUCKa CKOpOoCT. B Hskou or ciydaute ce
JIOTOBaps | IIeHAa 32 OTPE/ICIIeHO KOJIMYECTBO HAa OOMEeHeHaTa nHpopma-
s (MB, GB) npexBbpiisHETO Ha KOETO c€ 3aIuialia OTAEIHO.

Axko mipu oOMeHa Ha WH(OPMAIUS CKOPOCTHTE TIPH JBaTa MOTO-
Ka ca pa3NuYHU, TO HAUWHA HA JOCTaBKa U MPEXATa, uype3 KOSATO TS ce
OCBINECTBSIBA ca acuMeTpuuHu. [Ipu ycioBue, Ye ABara MoToka ca ¢ e/l-
HAaKBa CKOPOCT, TO TE€ ¢a CUMETPUYHH. MHOTO 4eCTO OCTABUHUIIUTE HA
WuTepHer yciyru [e@UHUPAT TEXHUYECKATa CKOPOCT Ha JJOCTaBKAaTa 3a
JIBaTa MOTOKA MOOTAeNHO, T.e. karo DL (Download) u UL (Upload) u
s TIpeACTaBAT B OWUT 3a cexkyHaa (Mbps). B mpaktukara Haif-uecto ce
M3II0NI3BAT ACUMETPUIHHUTE MPEXKH € IPeodiiaiaBaiia CKopocT 3a Mpre-
MaHe, Thii Karo oOMeHa Ha MH(pOpMaIUsi B OCHOBHHS CH BHUJI, IMOYTH
BHUHAru € B I10COKa OT I/IHTepHeT KbM HOTpe6I/ITeJ'I$I.

Jpyra xapakTepHa 0COOCHOCT MpH aHATU3UpaHe MOTOLUTE Ha WH-
(hopMmarus € cBbp3aHa ¢ pakTa, 4e CKOpOCTTa Ha OOMEHa MOXKe Ja ObJie
rapaHTHpaHa WM HEerapaHTHpaHa OT CTpaHa Ha JocTaBuuKa. [Ipu ra-
paHTHpaHaTa CKOPOCT [IeHATa Ha JOCTaBKaTa € MO-BUCOKA, HO MK JI0C-
TaBYMKa CE CTPEMH JIa sl OCUTYPsIBa BUHATHM MOCTOSTHHA U MHOT'O OJIM3Ka
JI0 MAaKCUMAJTHO JIOTOBOpEHaTa. 3a HerapaHTHPAHUTE CKOPOCTH I[eHATA
€ MO-HUCKa, HO U JIOCTaBKaTa 3aBUCH OT HATOBAPEHOCTTA B ONpejielie-
HUSI MOMEHT — OOpSAT Ha CBBP3aHUTE M KOHCYMHUpaIy Tpapuk aboHATH.

CxopocTTa Ha 00MeH ¢ IHTepHEeT MpEeKHUTe € MHOTO Ba)KCH Mmapa-
METBP, KOWTO OIpe/elisi ¥ TapaHTUpa KAaueCTBOTO Ha YCIYTUTE U Bb3-
MOXKHOCTTA T€ Jia c€ IoNydaBar B mbiieH obem. Hampumep, 3a na ce
rie/ia OHJIAMH TeneBu3us B IHTEpHET ca He0OXOIMMH HE MO-MallKO OT
300 Kbps. 3a cnymrane Ha MuTepHeT paauo ToBa ca none 128 Kbps.
[TeproanuHoTO HAOIOJCHUE HA TPEJOCTABEHUTE CKOPOCTH 3a 0OMEH
OT CTpaHa Ha MOTPeOHTENs € MPenopbUUTeHO. ToBa MOXke na ObJe U
OCHOBAHHE 3a 3aIUTAIllaHe HA IOTOBOPEHHUTE YCIYTH KbM JOCTABUYHKA.

TecTBaHETO Ha peaqHaTa CKOPOCT 3a 0OMEH Ha WHPOPMAIUITA C
HHuTepHeT Mpe)KHUTE MOXKE Jia Ce M3BBPINU MO PA3IUuIHA HAYUHU U C
pa3nuyHu cpesicTBa. ToBa B MOBEUETO OT CIYYAUTE Ca CPEJICTBA 32 TECT-
BaHe, TOJIsSIMa YacT OT KOMTO ca JIOCThIIHU OHJIaiiH B MHTepHeT mpoc-

157




a KOMIIIOTHPHU TEXHOJIOI'MH B YIIPABJIEHUETO

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 TeNe(OHHU TIIaHOBE OT MOOMITHUTE OIlepaTopH, upe3 Texaute 3G
u 4G mpexu (B mpuMepa ToBa ¢ Mobwiren). TpapukbT € npuemMan u
KomyTupan ot cMaptdon — iPhon 4 Ha Apple, Ha KOWTO € BKJIFOUCH
Wi-Fi npenasarens (Personal Hotspot), T.e. B city4ast Toil M3IbJIHSIBA
¢yskuusTa Ha ,,Touka 3a moctbn™ (APs) KbM MOOMIHHS KOMOIOTHD H
Opyrute OE3KUYHU YCTPOMCTBA B 30HATA HA HETOBOTO MOKPHUTHE.

Bmxna ce, ye perucTpupaHuTe CKOPOCTH TYK HE ca MHOTO BH-
COKHM M Ca aCUMETPUYHH, T.C. PA3IUYHH 32 JBETE MOCOKH Ha OoOMeHa
(2.52 Mbps 3a Download u 1,45 Mbps 3a Upload). Te, obaue ca Ha-
II'BJIHO JOCTaThYHU U NPUEMIIMBH 3a PeAMLA HOMYJSIpHH yciyru. ToBa
ca yCIyTH CBbP3aHM C ThbpceHe Ha uH(popmauus B VHTEpHET, N3M0I3-
BaHe Ha SKype, IieaHe Ha TeJIeBU3Ms OHJIAlH, cilylmane Ha HTepHeT
panno, U3MoJ3BaHe CPeICTBATA 3a OTHAlIeueH JOCTHII 0 KOMITFOTPHTE
(manpumep Team Viewer minm Remote Desktop Conection) u apyru
nojo0uu. Te3u ckopocTH Ha 0OMeHa He ca JJOCTAThUHU 32 CBAISHE Ha
rojemu QaityioBe. 3a J1a ce OCBIIECTBIBA U Ta3u yciyra, Ie TpsioBa Jia
ce 3aKyIu Mo-100bp IUIaH, KOHTO TO3BOJISIBA U TTO-BHCOKH CKOPOCTH.
EcrecTBeno, Toi 11e Obie ¥ MO-CKBbII.

B nscno Ha chinaTa gurypa e nokaszan tect 3a Download u Uoload,
NPOBEJICH B PEATHU YCIOBHSI, B KOUTO MOTPEOUTENAT € ChC CTallMOHA-
PEH JIeCKTOI KOMIIOTHP. JlocTaBKaTa KbM KOMITIOTBPA CE OCUTYPSIBA OT
0e3KMUeH pyTep, Ha KOWTO Ce M3MOI3BaT moprosere 3a jokanaa (LAN)
mpexa. Mateprer Tpaduka kbM WAN mopTa Ha pyTepa ce oCHUTypsiBa
no texHosoruara PPPoE or nocraBuuka 3a B. TwpHOBO U Pernona —
¢upma Tenner OO/I. U Tyk KakTo W B MPeTHUS MPUMEP JOCTABKATA €
ACHIMETPUYHA, HO Pa3lIMKaTa B CKOPOCT € OrpoMHa. Tsi € B IIbTH MOBEYE
(uag 40), kKaTo B KOHKPETHUSI IPUMEP € peructpupan Tpaduk Ha ,,Ca-
nsHe™ oT 90.67 Mbps, a Ha ,,KauBane* 63.92 Mbps. 3a Hsikou moTpe-
OWTeNn TE3W CKOPOCTH 32 MOMEHTa Ca HEBEPOSTHH, HO TOBa € (DaKT.
Jobpute NOCTaBUMIM OCHUTYPSBAT TaKbB Tpa(uK U TO 3a MPUEMIIMBU
LIEHH, KOUTO Ca TIOYTH TPH II'BTHU MO-HUCKH OT LICHUTE B IIOBEUETO EBPO-
MEHUCKU 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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Ckopocrtra Ha MHGOPMAIIMOHHUAT TpadUK Mpe3 HACTUTE JIMHUH
Bapupa B MHOT'O HIMPOKW TPAHHUIM, HO Hal-4ecTo e MmopsbKa Ha Hs-
KOJIKO, JI0 JieceTKu U moBede ['mrabura 3a cexynna (Gbps). Yciayrata
,HaeTa JIMHUA HE O3Ha4YaBa CAMHCTBEHO HAJMYMETO HA HENPEKbCHA-
Ta BbB BPEMETO CBHP3aHOCT Ha KiHMeHTa ¢ HTepHeT Mpexute. B ToBa
MOHSATHE C€ BKJIOYBAT CHIIO OCUTYPEHH BHCOKH CKOPOCTH 32 HMPEHOC
Ha nHpOpPMaLUATa, TOISIM N0 00eM MH(pOpManUOHEH TpaduK U CIe-
Uanu3upad copryep. 3a U3rpakIaHe Ha MPEKH MOCPEICTBOM HAETH
JIMHHUHM C€ M3II0JI3BAaT OCHOBHO ONTHYHHUTE KaOeln, KOUTO ca B ChCTaBa
Ha HaIlMOHAJIHATA M MEXKTyHapoHa HHpacTpykTypa. B oTnennu ciry-
9ay ce 3ay1ara ¥ BbpXy COOCTBEHH Ha KOHKPETHHS T0OCTaBYHK Kabenn. B
MIOCJIC/THO BpEMe, OCBEH ONTHYHHM BJIAKHA, KaTO IIPEHOCHA CpeJia 3a1o4-
Haxa Jla ce W3MOJ3BaT U eUPHH TEXHOJOTWU. Te craHaxa Bh3MOKHH
U JIOCTBIIHM OJIarojiapeHue Ha OCBOOOXKJaBaHE HA MHOTO YECTOTH OT
edupa 3a rpakIaHCKH [eNIM. ApeHAyBaHaTa JIMHHUS € HAYMH Ha BPH3Ka,
KOMTO HE Kacae OT/ICIHUS OTPEOUTEI U HeroBata JIoKajaHa Mpeska. Toit
€ JIocTa CKBIl U MO Ta3u MPUYMHA CE U3MOJI3Ba MPEIUMHO OT TOJIEMH
KOPIIOPaTHBHU OpPTaHU3allii, B TOBA YMCJIO PETHOHAIHH JOCTABUMLIA
Ha VIHTepHeT, CpeiHy U ToJieMU (PUPMHU, YHUBEPCUTETH, Ibp)KaBHA aJl-
MHHUCTpAIHS, TOJIEMH 3/[paBHU M JICYCOHU 3aBE/ICHHS U APYTH.

Komymupyemama aunus e cioco0 3a IHTepHET 10cTaBKa, KOMTO
Ipe/IBIKIA U3I0JI3BaHe Ha CTaHAAapTHA (UKCHpaHa TeneOHHA JINHHMS.
Hapuga ce ome Dial Up Bph3ka m ToBa Oelie emIuH OT HaN-H3ITOJ3-
BaHMTE HAYMHU 3a VIHTEpHET JOCTaBKa OT MpEH JECETHHA U IOoBede
rOJIMHU. 3a J1a ce OCHILECTBH TaKaBa BPh3Ka ca HEOOXOAMMHU KabelrHa
TeneOHHA JIMHUS, MOJIEMH TP JIOCTABYMKA HA yCIIyraTta v IpH MoTpe-
OuTens U MporpaMHO OCUTypsBaHe. B ciiydas Mmozemure ce n3mons3BaT
KaTo YCTPONCTBA, KOMTO MpeoOpa3yBar [U(POBUS CUTHAI B aHAJIOTOB,
C LIeJI IpeHacsHETO My IO CTaHJapTHaTa TesnedoHHa JuHUs. MoaeMuTe
3aeMar Mo euH Tese(OHEH MOCT ¢ (PUKCHpPaH HOMEP — NP OTpeOuTe-
751 v ipu poctaBurka. EdexkruBHocTTa Ha Dial-Up Bpb3KkaTa, oTHEceHa
KbM CHBPEMEHHUTE HaYMHU 3a VIHTEpHET JocTaBKa € MpeHeOpeKMMO
MaJiKa, KOeTO Ce IBbJKH Ha OTPaHIMYCHUSTA HAJIOXKEHH OT U3IT0JI3BAHHUTE
ycTpoiicTBa. KbM MOMEHTa TO3M CIOCOO Ha CBBP3BAHE IOYTH HHUKBJIE
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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 JPYT'H CIIOCOOU 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 MeIHU Kabenmu 0e3 a € HeoOXoanuMa MOJIEPHHU3AINST Ha a0OHATHHUTE
teneonnn auHuK. [Ipy TO3M HA4YMH HAa BpbB3Ka CKOPOCTTA Ha TMpHe-
mane (Download) e eqHakBa ¢ Ta3u Ha npenaBade (Upload), T.e. ToBa ¢
cumeTpuyHa JuHusA. DSL Hamupa npusioxkeHue npu TOCTaBUUIUTE Ha
HuTepHeT U MOTPEOUTETUTE C MHOTO BHCOK KammaluTeT Ha nHpopMa-
UOHHUS TpaUK, 3aI0TO TOBA € JA0CTa CKbia ycayra. OCBeH ToBa B
[IMPOKATA TPAKTHKA CHMETPUYHATA CBBP3aHOCT HE € HY)KHA, Thil KaTo
CKOpOCTTa Ha ,,KauBaHe* MOYTH BHHATU € JOCTA MO-HUCKA OT Ta3u Ha
,,CBajrstHe .

— Acumempuuna menegponna aunusi ADSL (Asymmetrical DSL).
[Ipu Ta3m crenmdukanus ckopoctra Download e msixbae okomno 80 %
no-Brucoka ot Ta3u npu Upload, koeTo o3Ha4aBa, 4e Bpbh3KaTa € acuMe-
TpuyHa. [loHacTosieM ce mpeanara oT KadelHus orneparop Buakom
U ce m3rpaxkaa Ha 0azaTa Ha CBHIICCTBYBAIIUTE CTaHJAPTHH TeleOH-
HU JIMHHUU, KOUTO ca COOCTBEHOCT Ha omeparopa. ADSL ce mpemnara
U oT Hsikou apyru Hanuonanuu nocraBunim Ha MHTEpHET yeiyru. Ha
®dur. 19 e noka3aHa mpuMepHa cXxeMa Ha CBbP3BaHETO Ha PA3JINYHH yC-
TpoicTBa npu ocurypssane Ha ADSL ycmyrara.

B ocHoBata Ha nokazanata cxema ¢ ADSL MoaemMbT, KOUTO Mpak-
TUYECKH OCHUTYpsBa Bph3Kara. Toil ce JocTaBsl OT omepaTopa U ce To-

Wi-Fi nokpurne
Y ApsL MOfEM Y '
i l O leas 2|_ oy
m l n KOMMNWTHLPR
1 t Lan W
ADSL cnnutep ﬂ

Tenedox

(B0

®@ur. 19. Ilpumepna cxema 3a uzepasicoare 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-
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ST KOaKcHaJieH Kaben 3a kabenHara TeneBusus U BMecto ADSL Momem
ce MoCTaBs KaOeJeH MOEeM, KOMTO pa3ens TeIeBU3NOHHUS CUTHAI OT
WnTepuet Tpaduka. KOMOIOTEPBT ce CBBP3Ba JUPEKTHO KbM KaOCITHUS
MojieM rocpenctBoM LAN wim 4pes JIOMBJIHUTENEH O0e3)KUYeH pyTep.
Bpp3kara u nipy TO3M Ha4YMH 32 AOCTaBKa € aCHMETPUYHA W KBM MO-
MEHTa omeparopuTe Haii-uecto s odepupar karo 25 Mbps Download.
3a Upload T e nqocta mo-uucka. To3n HauwH Ha VIHTEpHET CBBP3aHOCT
€ CpPaBHHUTEIIHO €BTHH, HO HE JIO TaM ONpaBJaH KaTo KaueCTBO, CKOPOCT
U CTaOMIIHOCT Ha Bpb3Kara. Toil € pa3npoCcTpaHeH B [O-TOJIEMUTE Hace-
JICHH IIYHKTOBE U C€ TIOJIbpPrKa OT HSIKOW KaOCJIHU OIlepaTopy Ha Kabell-
Hara TejeBu3us. M3monsBa ce MHOTO NIMPOKO U B penuiia EBponeiicku
crpanu. [IpeauMcTBOTO My €, Ye HE Haylara NpeKapBaHe Ha JIOMbJIHU-
TEHU KaOeIHM BPB3KH JI0 a00HATa, Thil KaTO M3MOJI3BA CTAHAAPTHUST
KOaKCcHaHUsI KaOell Ha KaOeTHaTa TeJIeBU3usl.

— Vnremuumennu aunuu om mun ISDN (Integrated Services
Digital Network). AbpuBuetypara B ipeBof ¢ ,,I{udbpoBu Mmpexu ¢ uH-
TErpupaHy yCIyru U ce M3I0JI3Ba 33 O3HayaBaHe Ha MH(OpMAaLMOHEH
TpaduK OT pa3TUYHO €CTECTBO 10 e1Ha [(PPOBa CHOOIIUTETHA JTHHNS.
ToBa e gocTaBKa, KOSTO Ce M3MOJI3BAIIIE TIPE/IN IOBEYE OT JICET FOAMHH
U ce mpejaraiie ot Tesie()OHHUTE KOMIIAHUH Ha KpaiHUTe TIOTpeOuTel.
HpeILCTaBHﬂBa YIUTbTHEHA JIMHUS, T10 KOATO CC Ip€aaBa KaKTO I/IHTepHeT
Tpaduk, Taka u apyr Buj uH(Gopmanus. IlocpencTBoM TexHOIOTHATA
ISDN morar ga ce mpenaBaT €IHOBPEMEHHO HSIKOJIKO Tele(OHHHU pas-
roBopa, (akc napopmanus, Murepuer Tpaduk u apyru. Kaxro u apy-
TUTE JIMHUM C YIUTbTHSBAaHE, Taka M TS M3MCKBA CIELUAICH MOJEM 3a
pasnessiHe Ha HHGOPMALUATA, KOWTO CE TOCTaBs IPU MOTPEOUTEIIHTE.
KbM HacTOSIIMS MOMEHT TPYIHO MOTraT Jia Ce 110coyaT IpUMEpHU Ha U3-
no3Bade Ha ISDN ot mmpokus motpeduten Ha HTEpHET CBHP3aHOCT.

Hnmepuem docmaexa, nocpeocmeom VPN/VLAN mpeoicu e enun
OT Haii-4ecTo M3MOJI3BAHUTE KbM MOMEHTa CIIocoOu 3a Bpb3Ka. ToBa e
CBBP3aHOCT C MOTPEOHTEINs, KOSTO C€ OpraHU3UpaHa M MOAIbPKA OT
JOCTaBYMKa Ha yciayrara. ToBa ce oChIECTBABA MOCPEACTBOM HHCTPY-
MeHTapuyma Ha VPN mpexwure, kouto Beue Osixa pasrienaHu. Permo-

165



a KOMIIIOTHPHU TEXHOJIOI'MH B YIIPABJIEHUETO

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 Ge3KUIHUTE BPBH3KH € HATTUIIE 1BA BHIa 000pYyIBaHE — KIIHMECHT
1 Touka 3a 7o0cThII (AP). KimneHT e KoMIIoThp WK yCTPOUCTBO, CHAO IE-
HU ¢ Oe3xnuHa MpexxoBa unrepdericaa kapra NIC (Network Interface
Card), napnuana omie u Wi-Fi LAN aganrep. Toukarta 3a noctsi (AP) e
o0opy/iBaHe, Ype3 KOETO IMOCPEACTBOM aHTEHA C€ MPEIOCTaBs 0e3KIY-
HO IMOKPUTHE 3a APYTH YCTPOMCTBA WM KOMIIOTPU. TOUKHTE 3a J0C-
TBII Ce CBBP3BAT KbM Mpexute nocpenacrsom LAN kaben. Toukara 3a
JIOCTBII OCHUTYpsiBa Bph3Ka MEXAy KabOemHa m Oe3xndyHa mpexa. [Ipu
Wireless crangapra IEEE 802.11 ca mHanmuie 1Ba OCHOBHH peXnMa 3a
yCTaHOBSIBaHE HA BPB3Ka, KOUTO YCTPONUCTBATA MO IPUHIHII ITOAIBPKAT
— crieranieH (Ad-hoc) n uHGpacTpyKTYpeH (KIHMESHT/CHPBED).

Crnemmanmausar pexxknMm Ad-hoc ce Hapuua ome ,,TOYKa-TOYKA™ U
TIO3BOJISIBA JIa C€ UBTPAXKAAT TUPEKTHH OE3)KUIHU BPBH3KH MEKIY KOM-
MIOTPU WM APYT THII yCTporcTBa. Hamupa npuinokeHue Ipu U3rpax-
JaHe Ha OE3’KUYHU BPB3KH MEXK]y YCTPOMCTBA, 32 KOUTO B 30HATa Ha
MMOKPUTHE HsAMAa KOH(UTYypHpaHa W HaJWUYHA TOYKA 3a HOCTHI (AP).
[TocpeacTBoM TO3M PEXUM MOXKeE Ja c€ KOH(UTYpHpa TUPEKTHA BPH3-
Ka MEXJIy KOMITIOTPH WM caMapT(OHU MU ITbK MEXIy KOMITIOTBD U
revaramio ycrpoictBo. Te TpsOBa na moaabpkKaT cTaHIapTa U Ja ca
pa3moI0KeH! Ha OJIM3KO pa3CcTosHUEe, OOMKHOBEHO He mosede oT 10-15
MeTpa. Mpexxnure U3rpajieHd 1o MeToja ,,TOYKa-TouKa' uMaT OrpaHu-
YeHHe 10 OTHOUICHHE Ha Opost Ha ycTpoiicTBaTa 0OXBaHATH OT JIBYC-
TpPaHHHUTE BPB3KH U HA MPAKTHKA 3aBUCH OT H3IOJI3BAHOTO MPEKOBO
obopyaBaHe.

WNndpactpykrypHus pexkum (KIMEHT/CHPBBp) Mpeanoara us-
MOJI3BaHETO Ha Touka 3a gocThl (AP). Toukara 3a JoCThII € crielUaiu-
3UpaHO YCTPOMCTBO, KOETO ce BKIIOUBa KbM KabenHa Ethernet mpexa.
Ponsta Ha TOYKa 3a JOCTBHII MOXKE Ja M3MBIHSIBA U BCEKH OE3KHUCH
pyrep. ToBa ycTpoiicTBO € CHab/JeHO C aHTEHA, KOSATO M3IIbYBa Pajiv-
OBBJIHU U OCHTypsiBa ompezenena 3oHa Wi-Fi nmokpurue. OcodeHoro
IPY TO3HM PEXKHUM Ha CBBP3BaAHE €, 4e OpOsT Ha CBBP3aHUTE KbM TOUKATa
3a JIOCTBII yCTpoicTBa € orpaHnyeH. KoJIKoTo moBede ycTpoWcTBa ce
CBBPIKAT, TOJIKOBA CKOPOCTTA Ha OOMEH Ha WH(popMaIusTa 1e Obe 1mo-
Mmanka. ToBa Boau 10 ,,3aapbeTBane’ Ha Wi-Fi mokpuTrero, ocurypeHo
oT AP u cuiHO BiOIIaBaHE Ka4eCTBOTO Ha MpeJoCTaBeHaTa Oe3KuuHa
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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 TIOHACTOSAIIIEM MacoBo ce usnoinspar 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 TNokanHa mpexa
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HOBaHHE OOMKHOBEHO CE pa3doHpa MajKoO BXOJHO-H3XOJHO yCTPOHCTBO
3a KOMITIOTHp. Ha BBHIIIEH BU MOJIEMHTE MTOYTH TI0 HUIIO HE CE Pa3in-
YaBaT OT TE€3H 3a KJIEThYHA KOMYHHUKAIMsI, IpeJIaraHd OT MOOMITHHTE
OTIepaTopH, KOUTO Iie ObAaT pa3riiejaHy Mmo-A01y B ToBa mocodue. 3a
ocurypsiBaHe Ha Bpb3ka nocpeactsoM Wi-Fi USB agantepa e Heobxo-
M cBobosieH USB nopt, kM KkoiiTo aa ce Bkitoun USB ycrpoiicTBo-
T0. CKOpOCTHTE, KOMTO TE3U yCTPONUCTBA MO3BOJIsABAT AocTurat 10 300
Mbps 3a Download u Upload Ha nanuu, a pa3cTosiHUATa HA HOKPUTUETO
MOraT Jia JOCTUTHAT JI0 KbM 2 KujloMeTpa. ToBa 3aBHCH OT MPETSITCTBU-
aTa u peneda Ha MECTHOCTTA B 30HATa Ha MOKpUTHETO. [louTn Bcuuku
npeaiarany Ha maszapa Wi-Fi USB aganrepu ca chBMecTHM C akTyal-
HHTE B MOMEHTA OTIEPAIIOHHN cHUCTeMH Ha MaiikpocodT u Apple u ce
UHCTAIMPAT MHOTO JiecHo. OCBEH TOBa B KOMIUICKTA Ha aJalTepuTe
MOYTH BUHATH BJIM3a U COOCTBEH coPpTyep 3a ObP30 U JICCHO MHCTAJIU-
pane Ha npaiiBepute. ToBa MOXe J1a C€ OCBIIECTBH U OT MOTPEOUTENH,
KOMTO HSMAT 3abJI00YEHH TO3HAHHSA B 00JacTTa Ha KOMIIOTHPHUTE
texHonoruu. USB Wireless ajanTepure ca MHOTO TIOJXOJSIIO pellie-
HUE IPU IIbTYBaHE, 3a1[0TO Ca B ChCTOSIHUE [ YJIaBsIT JaleycH 0-ci1ad
CUTHAJl U J1a TO YCUJIBAT, C LIeJ NOJTy4yaBaHe Ha KadecTBeHa MHTepHeT
BPB3Ka, IOPH U B IBHIKCHUE. Y CTPOHCTBATA Ca CBBMECTUM C O€3KHYHU
TOYKH 32 JIOCTBII U MapUIPyTH3ATOPH, TPEAOCTaBIHKN T'bBKABOCT TPU
HaarpaxaaHeTo Ha Oe3zkwdgHaTa Mpexka. OcBeH B pexuma ,,Ad-hoc*
ajanTepuTe Hal-uyecTo MOAIbpKaT u peknM ,,CodTyepHa TOoUuka 3a
IOCTBIT (MHPPACTYPKTYPEH PEKHUM), KOSTO TTO3BOJISIBA JAa CE OpraHH-
3upa crojienena iHTepHeT Bpb3KaTa ¢ APyTy MOTPEOUTENH 1 IOPTATHB-
HHU yCcTpoHcTBa, KOUTO UMaT Wi-Fi Bb3MOXKHOCTH, B TOBa YHCIIO JIPY-
' KOMITIOTpH, cMapThoHu ¥ T.H. 3a 3ammra Ha Bpb3kata Wi-Fi USB
aJlanTepyuTe U3IMOJ3BaT MIMPOKO Pa3IpPOCTPEHHUSI METO 32 KPUIITUPAHE
— WPA2 (Wi-Fi Protected Access 1), kakTo 1 peanna Ipyru cpeacTsa
3a CUTYpHOCT Ha 0OMeHa.

Wi-Fi pytepa (®ur. 20) e ycTpoiicTBO 3a O€3:KMYHA KOMYHHUKA-
U, KOETO MO3BOJISIBA M KAOCITHU BPB3KH C MPEXKOBUTE yCTPOICTBA.
[TocpencrtBoMm kabenHaTa BpbB3Ka, OCUTYpsIBaHA OT YCTPOWCTBOTO C€
M3TpaXkaa MpexaTa KbM J0CTaBUMKa, OT KBJETO CE IMOIydaBa MPEXKO-
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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 appkaTr Hail-moOpe B TsaxHata MAN mMpexa. OcBeH TOBa, 4eCTO
JIOCTaBYMKA MPEIOCTaBsl pyTepa Ha MOTPeOUTENsI U OE3BB3ME3THO 3a
BpPEMEHHO TIOJI3BaHe, MM C MUHUMAJIHA Takca 3a 00CIyKBaHe, KaTo To
0cBOOOKAaBa OT 33ABJDKEHUETO TOH Jla ce TPHIKH 3a Hero. 3a yrnpasiie-
HUC Ha )KUYHUTE U OE3)KUYHU BPB3KH, BKIOUUTETHO U WAN Mpexa-
Ta KbM JOCTaBYHMKA, PyTEpUTE ca 00OPYABaHU ChC COOCTBEH codTyep.
W3non3BaneTo Ha coTyepa U HACTPOUKUTE HA PA3IUYHUTE TTApAMETPU
B HETO, B [TOBEUETO OT CIIy4auTe € OT KOMIIETCHIIUATA Ha CIICIUAIUCTH
WK 100pe TIOITOTBEHH ITOTPEOUTEIH.

Toukara 3a 6e3xuaHO Tokputre Access Point (AP) (®wur. 20, Biis-
BO) € YCTpPOICTBO, KOETO C€ M3IOJI3Ba EMHCTBEHO 32 OCHTYpsIBaHE Ha
0e3xuaHO mokputhe 1mo crangapta Wi-Fi 802.11. Te ce cBbp3BaT KM
KabenHuTe Mpeku Ha MHTEpHeT onepaTop, cHabeHu ca ¢ mpelaBared
W aHTEHU 3a pa3npbckBane Ha Wi-Fiu ocurypsBat 0€3:KU4HO TTOKPHTHE
3a MHTepHeT 0OMEH B ompe/eieH paiioH. YecTo Te3u yCcTpoOMCTBa ce
HapUyar ,,0a30BH CTAHIIMU U Ca JIBA OCHOBHU BUJIAa — UHIYCTPUAIIHU U
JIOMAIITHH.

WNupycrpuanaure ca oopMeHH B 3JIpaB METAICH KOPITyC, KOHTO
€ YCTOWYHB Ha PE3KH TeMIIepaTypHH U3MEHEHHS, B TOBA YMCIIO BJara,
Mpax, HUCKH WJIA BUCOKHU TEMIIEpaTypy U Ipyru. Te3m ycTpoiicTBa ce
M3II0NI3BAT 32 OCUTYpsIBaHE Ha MOKpUTHE ¢ MIHTepHET B pas3iuyHu pa-
WOHM (XOTeNH, rapu, JIeTUIIa u aApyru). Bpe3kara um keM MHTEpHET
MpEKNTE OOMKHOBEHO C€ OCUTYpsBa MOCPEICTBOM KalelmHa Mpexa Ha
JIOCTAaBYMKa Ha yciyrata. MHOTO OT JOCTaBYMIMTE MMaT TaKWBa yC-
TpOﬁCTBa U MOCPEACTBOM TAX TC NPEAOCTABAT KOHTPOJIMPAH AOCTHII
(c moTpebuTencKo UMEe U mapoia) A0 MHTepHeT Ha CBOUTE KIIMCHTH.
VYecnyrara e JOCTBITHA HA MECTaTa, KbJIETO ONepaTopa MMa MOKPUTHE C
Wi-Fi, ocurypeHo ot HEroBuTe TOYKH 3a JOCThI. Te3u TOUKH 3a J0c-
THI U IOKPUTHETO UM Ce MyOJIMKYyBa Ha KapTa Ha MECTHOCTTA, KOSITO CE
MOJIIbpKA U aKTyalu3upa ot oneparopa. OCBEH KOHTPOJIUPAH JIOCTHIT
B MO-TOJIEMHUTE OOLIECTBEHH MECTa c€ KOHPUIYpHPAT U TOPELIH TOUYKU
(hotspots) cbc cBoOOAeH mOCThI. Te ChINO ce CBBP3BaT KbM HH(pa-
CTPYKTypaTa Ha HAKOU OIEpaTop U MO3BOJIABAT CBOOOJHU BPB3KH 0€3
MapOJIH U PEIBAPUTEIHN HAaCTPOiKH. OOMKHOBEHO TaKWBa 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 MMOMEXKIY CH 110 CTaHAapTa ,,Touka-Touka’ upe3 Wi-Fi mporoxo-
nute. Pa3cTosiHMETO, KOETO c€ TIOKPHBA OT HOBHUS CTaHAAPT AOCTUTA 10
100 u moBeue metpa. Crangapraata Bluetooth TexHomorust e wact ot 3.0
1 TOYHO TSI HOAIBPIKA M0-0bp3ust TpaHcdep. ToBa no3BoisBa CbBMECTH-
MOCT ¢ mo-panHuTe Bepcun Ha Bluetooth. ITo-Obp3aTta Bpb3ka Moxe na
Ce YCTaHOBH CaMo, aKO U JIBETE yCTpoicTBa ca obopynBanu ¢ 3.0.

Knemvunume komynuxayuonnu mpesicu ca IpyrusiT HAUMH 32 Bpb3-
Ka u 1ocThl 10 MHTepHeT MpexuTe. Toil ce ocurypsiBa OT MOOUITHUTE
GSM omepaTtopu, KOUTO UMAT H3TpajeHa COOCTBEHA KIIEThYHA KOMY-
HUKAIIMOHHA Mpea. 3a Jla ce U3M0JI3Ba TO3H METOA Ha BPb3Ka, € HE0O-
XOJMMO MOTPEOUTEINS 1a IMa JIOTOBOPEHOCT C HIKOU OT OTIePaTopuTe B
ctpanata (Moowunren, BuBakowm, ['100yxn). AGOHaMeHTa 3a JTOCTaBKaTa
MOXe J1a Obje, Ype3 Bb3MOKHOCTUTE Ha TesedoHa (cMapThoHA) HITH
II'BK ITOCPEACTBOM JAPYIH CHELUAIN3UPAHN KOMYHUKALIMOHHU YCTPOM-
CTBa, IPEIOCTABSHH CHILO OT ONEPaATOPA.

KbM MOMeHTa, omepaToOpUTe Ca MHTEIPUPAIU B CBOUTE MPEXKH
MIPOrpaMHU ¥ TEXHUYECKU BB3MOKHOCTHU 32 IHTEpHET HOCTHII, KOUTO
MO3BOJISIBAT JIa CE OCBHIUICCTBSIBAT MOOWJIHM KOMYHUKalluu KbM WH-
TEpPHET MPOCTPaHCTBOTO. Hanuue e roiasiMo pasHooOpasue OT CTaH-
JapTH U CPEJCTBa 3a peallu3upaHe Ha MPEKOBHS TpaduK, KOUTO OT
CBOSI CTpaHa II03BOJISIBAT PA3JINYHU CKOPOCTU U Pa3IMYHO KadyeCTBO
Ha ycimyrata. CTaHmapTuTe ce JaHCHpaT Cpel NOTpPeOUTEeNnTe MOJ
(dopMmaTa Ha paznuyHH abpeBUATYPH, MOpeaUIa OT NU(PH U peauna
HaNMEHOBAHU, KOUTO HAal-4e€CTO ca TBBPJIC HEeIHO3HAUYHU U TPYIHO
pazboupaemu. Hakparko, ToBa ca cTaHAapTH, KOUTO ONPEICNST pas-
JMYHU BB3MOXKHOCTH 3a IIpeHoc Ha MHTepHeT Tpaduk npe3 Mpexure
Ha oneparopa. CTaHJapTUTEe HAl-4ecTO ce HapuyaT MOKOJICHHS Mpe-
*u (Generation Network), o3nagasar ce ¢ G 1 kKbM MOMeHTa Te ca 1G,
2G, 3G u 4G. OcBeH TAX ce JaHCUPAT U peula MEKIUHHU BapUaHTH,
karo Hanpumep 2.5G, 3.5G u apyru.

ITvpeomo nokonenue mpedxcu e 1G 1 € 3a IPEHOC caMO Ha TOBOP.
ToBa ca aHaJIOrOBU MPEKU C MHOTO HUCKO Ka4eCTBO Ha Ipe/iaBaHaTa H-
(dopmarust. XapakTepHH ca 3a Kpasi Ha 0CeMJIeCeTTe FOANHN Ha MUHAITHSI
BEK U Ca ce MOJI3BAJH C MOMYJSIPHUTE IO HETO BpeMe TelleOHH OT THII
Mobudon (Ananoros 6e3xudeH teiedoH). OTraBHa ca B HCTOPHITA.
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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, o3Ha4aBaHu B 0(epTUTE
Ha MOOWJTHUTE orepartopH. [Ipu pa3muyHOTO 000PY/IBaHE HA KIEThYHA-
Ta Mpeka U HEeHHOTO HAaTOBapBaHE, OCUTYPsIBAHUTE CKOpocTH npu 3G
(3.5G) nokpuTHeTO OOMKHOBEHO JOCTHUTAT J0 KbM 2 Mbps U moseue.
YcraHoBeHaTa Bpb3Ka MO TO3M CTaHAApT HAH-4ecTO ce MHAMLUpA Ha
tenedonute Karo ,,3G*, cieaBamKuTe ClieA HErO Ce WHAMIMPAT Ha Te-
nedonute ¢ ,,H®.

Cranmapture HSDPA ca UMTS 6a3upana TEeXHOJOTHS OT TPETO
MTOKOJIEHHE, KOSTO TIO3BOJISIBA TEOPETUYHO CKOPOCTTA Ha TIPEHOC Ha J1a-
mauTe ipu Download na mocturae mo 14.4 Mbit/s. Ha mpakTuka ToBa
3aBHCH OT MHOTO YCJIOBHS, €IHO OT KOWTO € U3IIOJI3BAaHUTE yCTPOUCTBA
3a mpenaBaHe (KJIETKUTE) U Te3W 3a mpuemMane (Moxemure). B pazmmd-
HUTE palilOHM M TPaJoBe Ha cTpaHara nmokpuruero ¢ 3G e pasiIngHo,
KaTO ONepaTOpUTe YeCTO MyOIMKyBaT Ha CalTOBETE CH KapTa 3a TOBa.
CKOpOCTHUTE ca ChILO MHOTO Pa3IMYHU U TBBPAE YCIOBHH.

usBof 3a

’ USB 2G, 3G mogemun aHTeHa
N S
SIn y VIHMKaTOp
, SIM kapTa %a\
//\ Kaprd - Micro
SD kapta

usB <
HaKpaWHUK
Micro SD kapta /

®@ur. 21. Mooemu 3a be3scuunu komynuxayuu 2G, 3G.

usB
HaKpanHuK

3aluTeH
Kanbd

3a nocraBka Ha MHTepHer Tpaduk no texHomoruute 2G, 3G u
MEXJIUHHUTE, MOOWITHUTE OTIePaTOPH MPEIOCTABAT HA CBOUTE KIHMEHTH
crietasiit USB moznemu. KM MoMmeHTa Te Hali-yecto ce Hapuyat 3G
MojieMu u mokpuBaT BcMdkd 2G u 3G cTaHmapTé W MO-BUCOKHUTE OT
Tsx 10 4G. IlogoGuu ycrpoiicTBa ca moka3zanu Ha @wur. 21, kato ToBa,
n300pa3eHo B JSICHO Ha (purypara MOYTH HAITBJIHO MPUJIKYA HA OOUK-
HOBeHa (uiamn namer. To, o0aue U3MbIHIBA SAUHCTBEHO (PUKITUUTE 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 MMpCYyCTaHOBsABA OT OII€paTopa, HO CC OrpaHn4daBa CKOpPOCTTa, C KOATO
CC 10CTaBA.

Mpeoicume om uemsvpmo noxonenue 4G TIPEICTON Ja HaBIN3aT
¥ MOOMITHUTE OTIEPATOpPH BeYe Ca HAIPABIIU JOCTa CEPUO3HH CTHIIKH B
Ta3u mocoka. ToBa ca ChIIo MUPPOBH MPEKH 32 TIPEHOC Ha MHPOPMATTHS,
KaTo TPH TAX BEUe Ce MPEABIDKIA NIpeiaBaHe Ha MyJITUMeTuitHa HH(Op-
MaIys ¥ ¢ BUCOKA pa3fenuTeNiHa crmocooHocT, T.e. HD. TexHnomornure,
Ha kouTo 3anarat 4G mpexkure ca WiMax u LTE (Long Term Evolution).
Touno nopaau Toa MHOTO Yecto 4G ce Hapuya ome LTE Advanced u B
OTJZIETTHU CIIy4au ce pa3riiexaa TOUHO karo Haarpaxaane Ha LTE.

WiMax (Worldwide Interoperability for Microwave Access) e Te-
JICKOMYHHUKAIIMOHHA TEXHOJIOTHS, KOSITO € pa3padoTeHa Jja Mpe1ocTaBs
0e3KMYHa CBBP3aHOCT Ha FOJIEMHU PAa3CTOSIHUS 32 Pa3JInUHU yCTPOICTBA.
Texnomnorusita ¢ 6asupaHa Ha cTaHgapTa 3a npeHoc Ha ganHu |[EEE
802.16, KOWTO MpENBUK/Ia U ITbJIHA ChBMECTUMOCT C OCTaHAIUTE Oe3-
JKUYHU TexHosoruu. CTaHIapThT MpenBMKAa 00XBaT Ha ACWCTBUE JI0
24 xunomeTpa Mpu paBHUHEH TEPEH U J]aBa Bb3MOXKHOCT 33 CBBP3aHOCT
Ha oTpeduTenu 0e3 npsKa BUAUMOCT OT Oe3)KHIHATa aHTeHa. ToBa mpu
JIpYTUTE CTaHAApTH € HEBB3MOXXHO WIIM CHJIHO 3aTpyaHeHo. WiMax
JlaBa BB3MOXKHOCT 3a CIIOJICJICHH CKOPOCTH Ha BpB3ka g0 500 Mbps,
KOETO € J0CTaThuHa IIUPHUHA Ha JICHTaTa 3a €THOBPEMEHHA MOIAPHKKA
Ha roJisiM Opoi IOMAaIIHU W OU3HEC OTPEOUTEINH.

[{o ce oTHacs 710 CHIIOCTABUMOCT Ha JIBETE TEXHOJIOTHUH, 3aJIaraH!
B 4G, 1o ce cuura, ue LTE Advanced uma cepuo3Ho npeuMCTBO TP/
WiMax. [IspBara ce siBsiBa clieBaiia CTereH B pa3putue Ha 3G TexXHO-
norusTa, jokato WiMAX e oT/ielieH KJIOH B €BOJOIIUATA HA MOOMITHUS
IIUPOKOJICHTOB JOCThIT 10 HTepHeT. Makap u J1la ©Ma ChIIOCTaBUMHU
xapakrepuctuku ¢ LTE, Texnonmorusta WiMAX ce oka3Ba mo-cinabo
MIPHUCITIOCOOMMa 32 MacOBHM BHENpsiBaHWs. 10Ba € M elHa OT MPUIHHHU-
Te, ITOPa I KOUTO MHOTO JIOCTaBYHIIN HA KJIETHYHH KOMYHHUKAIIUU TIpe-
kpatuxa uHBecTUIMNTE BB WIMAX u ce npeopuentupatr kbM LTE.
Cropen HIKOW MyOMUKyBaHH MPOTHO3M 10 KbM 2015 TroauHa nenbT Ha
WiIiMAX 11e ce cBue 10 0koJio 1% oT nma3zapa Ha MOOWJICH IIIUPOKOJICH-
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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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