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AHAJIN3A HA ITIA3APOT HA IIUPOKOIIOJACEH
MHTEPHET ITPUCTAIl BO MAKEJOHHJA

Ancrpakr

[[upokornojacHUOT HMHTEpPHET 00e30eayBa
Kpenpame M KOPUCTeHhEe Ha HOBU OoraTd
MEIUYMCKH COAPXKHUHH, AaIUIUKAlMH{, HOBH
WHOBATUBHU  YCIYTM  TNPHUJIAroJUIMBH 32
pasinyHu TIATPOPMH, JOCTAHMU 32 CEKOro
HE3aBUCHO O JIOKAalMjaTa WM BPEMETO U
HNEpCOHAIM3UPAHU  CIIOpeA  KOPHCHHUKOT,
CTIOpEJl HETOBUTE NMPHOPHUTETH WM MOTPeOu.
HIupoKkonojacCHUOT HHTEPHET OBO3MOXKYBa
peopraHusaimja Ha MPOIIECUTE 3a
NPOM3BOJCTBO M paboTa M Kaj JETOBHUOT
CeKTOp W Kaj aJIMUHHCTpAaInjaTa, OJHOCHO 3a
pa3BOjOT Ha BMpEXeHaTa EKOHOMMja U 3a
TpaH3WIIMjaTa KOH OIIITEeCTBa Oa3upaHu Ha
3HaeHE.

JleHec, NIIMPOKONOjaceH HWHTEPHET ce
nepuHMpa Bp3 OCHOBa Ha ToJeM Opoj
napaMeTpH IITO MOXAaT Jia Ce MOHYJaT MpeKy

BoBep

[IupokorojaceH nmpucTan 10 UHTEpHET WIN
caMo LIMPOKOIIOjaceH MHTEPHET € 3aeIHUYKH
Ha3MB 3a HAUYMHOT Ha T[OBp3yBambe Ha
WuTepHeT, K0j OBO3MOXYBa TOJIeMU Op3WHU
Ha [IPEHOC Ha MOJAaTOLIH.

TexHonmoruure Kou ce BOOOMYACHU Kaj
NPUBAaTHUTE PE3UICHIMjaTHH  KOPHCHUIH,
Ka0eJICKMOT MOJIEM U aCUMETPUYHA AUTUTAITHA
npeTmaTHUYka jguHuja T.H. ADSL nunwmja,
KaKo u CUMETpHUYHA JUTUTaTHA
npeTijaTHUYKa JuHuja T.H. SDSL nunwmja,
OBO3MOXYBaaT Op3uHU TmorosieMu ox 144
kbit/s, mro BooOHuYacHO ce 3eMa MPEABHI

MOCTOCYKUTE EJICKTPOHCKH KOMYHUKAITUCKH
Mpexkd (DUKCHH WM MOOWIIHU MPEXKHU) H
usrpagdaTta Ha HEKOja CJelHA IOHAIpeIHa
reHepalyja Ha eIEeKTPOHCKH KOMYHHUKAIUCKA
Mpexu. OBa € HUCKIYYHTEITHO Ba)XXHO 3a
KBJIUTETOT HA JOOMEHATA yCiIyra, Ouejku co
MOCTOCHE HA  KBaJIMTETHA  CJICKTPOHCKA
KOMYHHUKAIIUCKa Mpexa, ce aobuBa mobap,
KBaJIUTETEH W Op3 MPEHOC Ha MOJATOIH, JIO
KOPDHUCHHUIIUTE KOM HEKOM OJ HHB Toa
BCYIITHOCT M TO CaKaar.

Kiayunn 300poBM: HIMPOKOIOJaCeH
UHTEPHET; TEJIEKOMYHUKALUCKa
uHppactpykrypa, Omnepatop Ha  jaBHHU
€JIEKTPOHCKM  KOMYHHKAIlUCKU MpPEXH U
YCIIYTH; IpHCTall; ONTUYKHU kaoer;

peryiiaruBa; KOpUCHUIIN, MPCIKHO ITOKPUBAKC.

KaKO JI0JTHA TPaHWIlAa HA Op3WHU Ha MPEHOC Ha
MO/IaTOIIH, 32 JIa MOKE MPUCTATOT Ja CE CMETa
3a MUPOKOIIOjaceH.

[IpaBHUTE CcyOjeKTH Kako KOPUCHMIIH,
MMaaT MOXXHOCT 3a IMpHUCTal MpeKy Apyru
3aKylleHH BOJOBHM, KOM CE€ OCTBapyBaaT CO
pa3IuYHU TEXHOJIOTHH, JTUTAITHA
NpeTIUIaTHUYKY JUHUKM T.H. DSL nuHum u
OTITUYKH BOJIOBH.

JleHec, IIHMPOKONOjaceH HMHTEPHET Cce
neduHMpa BpP3 OCHOBA Ha ToJieM Opoj
napaMeTpH IITO MOXKAT Ja Ce MOHYIAT MPeKy
MMOCTOCUKUTE EJCKTPOHCKH KOMYHUKAITUCKH
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MpeXH ((PUKCHH WJIM MOOWIHM MPEKH) U
u3rpagdara Ha HEKOja CJIeJHA TIOHAIpeIHa
reHepalrja Ha eJIeKTPOHCKH KOMYHUKAIMCKU
mpexu. OBa € HUCKIYYMTEIHO BaXXHO 3a
KBAIMTETOT Ha JOOMEHaTa yciyra, OMIejKu co
NOCTOCHE Ha  KBAIMTETHA  EJIEKTPOHCKA
KOMYHHKAIFCKa Mpexa, ce ao0mBa m00ap,
KBAJIUTETEH W Op3 MpPEeHOC Ha TOJATOIH, 10
KOPDUCHHUIIUTE KOM HEKOM O] HHB ToOa
BCYIIHOCT U TO CaKaar.

MHoOry e BakHO J]a C€ HAllOMEHE JeKa 0
0o0paboTKka HAa  JOCTaBEHUTE IMOAATONH U
UH(POPMAIIUU Ha ONEPATOPUTE 32 TIOCTOCUKH H
IJIaHUpPaHU HNHBECTUIIUN BO ACJI0T Ha
u3rpanda Ha EJIEKTPOHCKA KOMYHHUKAIIUCKH
MpeXH 3a o0e30emyBame IpUCTal IO

1. luruta/siHa NpeTIJIaTHUYKA JTUHHja

JlurutanHata — OpeTIUIATHUYKA  JIMHUja
IIONIO3HATa € KaKO KJIACHYEH IIMPOKOIOjaceH
OpUcTalm A0 HHTEpHET, Koja ce pean3upa
npeky TenedoHCKa JMHHja CO IOMOILI Ha
NIOCTaBeHM MapoBU Ha OakapHU KHIM, HMCTaTa
BCYILIHOCT Om(aka MHOTY TEXHOJIOTHMH KOH C€
UCTAaKHYBaaT CO CBOMTE KapaKTEPUCTUKHU, KAKO
IITO ce Op3uHAa Ha MPOTOKOT HA IOJATOLUTE,
JOMEeTOT W arumkanujara. CrenyBa KpaTok
IperJie]l Ha Hajpa3IuyHU IPUMEpH:

ADSL/ADSL2/ADSL2plus (ADSL, ITU-T
G.992.1/3/5). ADSL HajuecTo ce KOPHCTH O]
cute DSL TexHOIOrMM M MMa MOXHOCT 3a
CHMHYBaH€ Ha MOJATOIH, CO KamanuTeT 10 20
Mb/s 1 MakcMManaHa MOKHOCT 32 HCIpakame
Ha mojaToiu, co kamamureTr ox 1 Mb/s go 3
Mb/s. OBoj omHOC TOMely CHMHYBame Ha
MOIATOIX M UCTIpakame Ha moaaroru ox 10 :
1 e uneanen 3a WIITB - Teneusuja mpeky
Wurepuer mpotokon (IPTV) ycmyrute co
rojemMa Op3WHa Ha CUMHYBambe Ha MOJATOLU U

ronjema Op3suHa Ha  MHTepHer, Kkoja
OBO3MOXKYBa TIJIeJlatbe TeJeBH3Hja TpEKy
WHuTepHeT .

Teneponckuor coobpakaj npexky MHWII -
HNuTtepueT npoTokod, koj 6apa 120 kb/s, moxe

HHTEpHET co Op3uHM morosiemu ox 30 Mbps
(TakaHapeYeHH MPUCTAITHU MPEXKH O] CIC/IHA
reHepaiyja) 3a MepUoOJOT Of CIETHUTE TpU
roquan 2019-2021 roamna, Areniujata 3a
CJIEKTPOHCKM  KOMYHHMKAIMd TH  HW3TOTBU
MaruTe Ha TIOKPUBAaKkE HAa ONEPaTOPUTE H
Jp>KaBHUTE KOMIIaHUH KOU uMmaar
CJICKTPOHCKH KOMYHHKAITUCKU MpexHu. [Ipeky
BeO crpanumara Ha AEK, cure rparanu nmaar
MOXKHOCT Ja ce HMH(pOpPMHUpAAT 3a MPHUCTAIOT
no Op3-untepHeT co Op3uHu oa 30 Mbps no
100 Mbps wu mpucrar 10 cyrnep Op3 HUHTEPHET
co Op3uHa Ha mpucran mnorojema ox 100
Mbps Ha onpeneHa reorpadcka JoKamuja BO
Jp>KaBarta.

MCTOBPEMEHO HENPEYCHO JIa CE OJBUBA MPEKY
ADSL muakor. ADSL nuHuuTe MOXE Ha Cce
II0CTaBaT Ha MAJIEYHMHH 0 5 KM H MOXE CO
HUB Jla C€ ympaByBa OJl €JICH IIEHTap 3a
yIpaByBameE.

Kaj SHDSL/SHDSL.bis -
CumerpuuHa NUHHja CO ToleMH Op3WHU Ha
Wureprer, ITU-T G.991.2, kananurerute 3a
WCIpakamke Ha MOJATOIM U CHMHYBame Ha
nogaton 3a SHDSL-or ce enHakBu.
Makcumannara Op3uHa e g0 2.3 Mb/s Ha
IOJDKMHA 0 SKM Kalen, IITO MOXKE Ja ce
3rojieMd cO KOpHCTewme Ha pereHepatop. Co
nogoOpena Bepsuja Ha SHDSL cranmapmor,
OJIHOCHO CTaHAapAOT SHDSL.bis ce
03BO3MOXyBaar Op3uHu u a0 5.7 Mb/s 3a
UCIpakamke Ha MOJATOIM W CHMHYBame Ha
nogatonu. Co crojyBame Ha HEKOJIKY JTUHUU
MOXe Ja ce 3rojemu Op3mHata g0 N x 5.7
Mb/s. Wmajkum mpensuj neka Op3UHHTE 3a
UCIpakamke Ha MOJATOIM U CHMHYBame Ha
mogaronn ce wucrn, SHDSL/ SHDSL.bis
HajMHOTY OJroBapaaT Ha OW3HUC aTUIMKAIUH
(co MpexeHU ypean) 1 MOOUITHUTE aruTuKaIliu
nomery uHuuTe. [1]
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Co 6p3una 1o 100 Mb/s Bo aBaTa mpaBIw,
VDSL2 - UnTepHeT co MHOTY TojJieMH Op3HHH,
ITU-T G.993.2, ¢ BHCTHHCKO pelieHue 3a
MOJICpHUTE aIlIMKallMd KOW Oapaar rojem
nponycen oncer. BakBuot DSL ce kopuctu 3a
npeHoc Ha MHOryOpojum TB kamamm co

npucrtan 10 uHtepHeT u VolP. Hexocratok e
TOA IITO 3a Ja ce mocturHe OpsuHa ox 50
Mb/s, se xopucrat 6akapau kabau Kou Tpeda
Ja ce Ha pactojanue He momonro on S00m.,
HITO € IOMAJIKy O/ IPOCEYHATa JIOJDKUHA IITO
ce ymoTpeOyBaaT BO TIOBEKETO 3eMjU BO
ceerot. Cnuka 1

BHCOKa pe3onynuja (nedununmja), Op3
MNpeHoc Ha
Datd nopartoun
[Mbps]
200 1
1 \(;[-S)rdef ;\'ﬂ VDSL2 co V(
s DSM L. ’
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High d:
m‘ Fonemu 6p3uHu
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VDSL2 co DSM L3 ce odekyBa aa jojae 10 ABOjHO
3roJIeMyBame Ha IIPEHOCOT Ha O/ATOLH;

VDSL2 oBo3MO3KyBa rojieM OCHABHI Ha KPATKH
pacrojaHuja BO aCHMETPUYHO U CUMETPUIHO
paboteme;

ADSL2 miyc 0B03MOXKYBa roJieMH Op3UHHU Ha
CHMHYBaH-€ IOIaTOIM Ha KPAaTKH PacTojaHMja 10 3
KM, HO [TI0TOAa UMa KapaKTepUCTUKHU Kako 1 ADSL2;
ADSL2 ¢yHKIIMOHMpa Ha TOTOJIEMH JAICUYNHH, 10 5
KM, BO 3aBHCHOCT OJ YCIIOBHTE H HHTEp(epeHmja Ha
ym;

SHDSL 6uc 0B03MOXKyBa CHMUTPUYHH CEPBHUCH Ha
TOJIEMH JaJIeYMHH OJJHOCHO Ha IOJIEMO PAacTOjaHHeE O]t
LIEHTpaHaTa 6a3a

8
5 o Aonr pomer
T T T T L / >
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Cauka 1.

Bp3unn Ha cuMHYBame Ha moAaTouu co pa3auyau DSL Ttexnosorumn

OBaa MOXHOCT, 10 NMPETIJIATHUIIUTE JIa Ce
JIOHECE MHOTY Op3 CHMETPUYEH WHTEPHET,
OBO3MOXXYBa BHCTHHCKAa IOBEKEHaMEHCKa
ycayra, BMpPEXYBamke Ha aIUTUKaIliH, KakKo
IITO C€ BHJEO pacmpenenda U OCTaHATH
YCIYTH BO BUPTYEITHOTO WHTEpHET
ONKpyXyBawe. Bo o0Boj ciydaj mnocrou
MIOTOJIEMH MOXHOCTH Ja C€ OCTBapH JOCTa
nobpa  3apafoTyBauka OJ  CTpaHa Ha
Omneparopure Ha €JIEKTPOHCKHU
KOMYHHUKAIICKH MPEXHU U YCITYTH.

Nako cranmapaor VDSL2 e omoOpen Bo
2005 ronmuHa, ceymTe MOCTOM MHOTY paboTta

3a yHampeJyBame Ha oBaa TexHosoruja. Ce
HACTOjyBa BCYIIHOCT Ja C€ yHamlpenu
OTIIOpPHOCTAa Ha HWHTepdepeHrja U Ja ce
HAMaJli MEUIakeTO Ha CHTHAJIOT WJIM Ha
JpyrUTe BHUJOBM HA pasroBOpH, 3a Ja ce
sromemMu Op3uHata. OBa ce Hapekysa:
JIMHaMUYKO YIpaByBame€ Ha CHEKTapoT Ha
tpero HuBo (DSM L3).

DSL e TexHomormja koja ja Oupaat
Omneparopure KoM OM MOXKeNe 1a KOpHCTAT
MIOBTOPHO TesneoHCcKa eJIEKTPOHCKA
KOMyHHUKarucka wuHctanmanuja. ADSL/VDSL
KopuctH cnekrap koj € Hax POTS/ISDN, Taka
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mTO TENePOHCKUOT cooOpakaj ce OJBHUBA
HenpeueHo. Onx  gpyra  cTpaHa — mak
ADSL/VDSL moxe na pabotu 6€3 OCHOBHUOT
POTS/ISDN co mnomom Ha ycioyrata Ha
paznBojyBamke. Co Toa  KOHKYPCHTHHUTE

JIOKQJTHU ONEepaTopd MOXKE Ja JojaaT 1o
COOJIBETHa  MOXHOCT 32 TIOHyJa  Ha

tenedoHCKH coobpakaj kako VoIP mpeky
DSL.

2. Kopucreme Ha ONTUYKM KaGJ/IH 32 IIMPOKOINOjaCEH UHTEPHET

Vrorpebara Ha ONTHYKUTE KaOJIH HAMECTO
Ha OakapHHWTE, HEKOJIKY IIaTH ja 3rojieMyBa
Op3uHata W JOMETOT Ha HMHTEPHETOT.
OnTHYKHOT Kabel MOXe Jla ce KOPHUCTH Kaj
MPEKEHH YPEIH O [IEHTPATHHOT MPEKHHYBAY

WIM OJl ONTHYKaTa pa3BoJHA KyTHja [0
npermaTHUkoT win 10 DSLAM-or. Ocen
TOA HEKOJIKY MPETIJIaTHULY MOXeE Ja I'o Jesat
Ka0eNoT Kaj IaCUBHUTE ONTHYKU MPEXKH.

3. IJ.InpoxonojaceH NPHUCTAIl HA HHTEPHET U HEroBaTa Ba>KHOCT

[IpeHoc Ha OUTHTAIHUTE NOAATOLM MMa Ce
1OroJieMa yJiora BO JKMBOTOT Ha TparaHUTE U
BO pabOTEHETO Ha jaBHUTE WHCTUTYIHU U
npernpujatuja. [oneMuTe MOXHOCTH Ha
JIOCTAaITHOCT ¥ Op3MHATa Ha WHTEPHETOT, KOj
MITO TO OBO3MOXYBAa IIHPOKOIOjaCHHOT
OpUcCTan J0 HUHTEpPHET, ce KIy4HM 3a Ja
KOMITaHMHUTE BO EBpoma ja 3aapxu cBoOjaTa
KOHKYPEHTHOCT BO TJI00AJHOTO OMILUTECTBO.
Ha mpumep:

e 3roieMyBamero  Ha  Opojor  Ha
HIMPOKOIOjaCHH HPUKITYYOIH BO
onpeneHu 3emju 3a 10% Ou moBeno 1o
sronemyBamwe Ha BbJIII-To mo rimaBa Ha
skuten 3a 1% roguin=o;

e 3rojemMyBame Ha opojoT Ha
HIMPOKOMNOjacHH NMpHUKIydoru 3a 10% Ou
MOXEJIO Ja JIOBEAE 0 3rojeMyBame Ha
paboTHaTa npoaykTHBHOCT 3a 1.5% BoO
TEKOT Ha CJICTHUTE MET TOIHH.

e Brnoxysama BO HIMPOKOIIOjaceH
IpuCTan 10 UHTEPHET Ke JONpPHHECE 3a
00e30emyBame Ha KBaJINTETHO
oOpa3oBaHue, noo0pyBame Ha

colMjajHaTa BKIYYEHOCT Ha JyreTo, a
ke JOHecCe W KOPHUCT 3a pPypalHUTE U
OJIIaJICUCHUTE PETHOHH.

e Hekom cCTpy4yHH JIMIIa CMeETaaT JieKa
MIMPOKOIIOjaCHHOT IIpUCTaIl Ha
MHTEPHET € TOJIKY BayKeH IITO OM MOJXKeI

Jia ce CTaBH BO KAaTeropuja Ha OCHOBHU
KOMYHAJIHA  yCIYrH, 3aeIHO  CO
KOMyHaJHaTa XHUIHCHA, CJICKTPHUYHA
€Hepruja, TOIIMHCKA EHEepTHja.

Nnaky “ [llupokormnojaceH ““ BO KOHTEKCT Ha
MPUCTAIIOT HA HWHTEPHET HeMa M0CceOHO
TEXHUYKO 3HAUEHE, TYKY C€ KOPHCTHU 3a OIHUC
Ha OuiIo K0j MH(pacTpyKTypa 3a IpHUCTall Ha
UHTEPHET CO TOJIEMH Op3WHU KOj CeKoram e
JoctarieH ©W Op3  BO  OJHOC — Ha
TPaJUIMOHATHUOT MpHUCTal Ha TenedoHcKa
nuauja. [loctojat neduHUpaHu TpU KaTeropuu
Ha Op3UHM 32 IPEB3EMamkE Ha MOJATOIH:

e “ OCHOBEH mpuctan “ co op3unu o 144

Kbps 10 30 Mbps;

e “ Op3 mpucran “ co O6p3unHu ox 30 Mbps
1o 100 Mbps;

e “ yurpabp3 mpucTan co Op3uHHM
nioronemu o1 100 Mbps.

[IupokornojacHaTa  MpUCTAallHA  MpeXka

HA4YeIHO CE€ COCTOM OJ TPU JEJIOBH: MpEXHa
OCHOBAa WJIM KOCTyp, arerarcka Mpexka u
MpHUCTaIHa MpeXxa.

I[Ipu mpouenyBame Ha Op3uHaTa Ha
WHTEPHETOT BAXHO € Jla Ce pa3iuKyBa
Op3WHaTa Ha TMpeB3eMame Ha TMOJIATOUH U
Op3MHAaTa Ha BYUTYBalk€ Ha IMOAATOIUTE.
bp3unata Ha mnpeB3eMame Ha MOAATOLU U
Op3vMHa Ha BIIUTYBakE€ HA I[OJATOILIMTE.
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bp3unaTta Ha mpeB3eMame Ha MOJATOLUTE Ce
OollHECyBa Ha Op3uHATa Ha TMpPUMame Ha
MOJATOUM OJl OJJAJE€YEH CTENEeH, NpPUMEpHU
npu npebapyBamke HA MHTEPHET WM MPEHOC
Ha BHJIEO COJp)KMHA, JoJleKa Op3uHara Ha
BUMTYBal€ Ha TMOJATOIM C€ OJHECyBa Ha
Op3uHaTa Ha IMpakamke Ha I[O0JATOLMTE BO

OJAJICYEHUOT  CTENeH,  MpuMep  1pu
ONlp)KyBame Ha BHJcOKOH(DepeHImja. 3a
JlaBam-e€ Ha OIpe/eleHH YCIYrH (Kako ILITO ce
BHJICOKOH(EPEHINja, CTI0KEHU MPE3METKOBHH
omepanuu “ BO 00JaK “, BMPEKEHO BO3CHE U
€-3/IpaBCTBO) CE€ IOBEKE C€ Ba3KHU U HEKOHU
Ipyru TEXHUYKU KapaKTEepPUCTUKH.

Y
|

|| Mureprer || Mpesen cron6 Agr Arperaupcka Mpexa Prit MpucTanHa mperka
(jappoTo Ha
T=] mpexara) ‘
A SVJE’[\ OnTunyka BpcKa %& SVJEHD OnTWnuK BpCKa
%l ! ! “‘ |
) USti]  amcrpueymmsen Slja|ﬂ|| KoakcuianeH kaben

jason ‘

Bakrenivor| saxaoun sonosu |

C ) o
w tf" Rej Besmwura wam ontuika spcka
) g
BeZICT Besmamen BesxuyHa Bpcka
ned npumo
- ! OnTUYKa .| Catenutcka Oprec npegasaten
m Ve atell

Cnuka 2:
IIpuka3 Ha LIMpoOKOMOjacHa Mpeska

[TocrojHoTO KOPUCTEHE Ha
UHPPACTPYKTYPHUTE MPEXKHU ja ojpenyBaatr
TOpHaTa TpaHWIla Ha Op3MHATa Ha KOPUCTEHE
Ha wuHTepHeT. [locTojaT mer BUAOBM Ha
UH(QPACTPYKTYpH 32 OBO3MOXKYBame Ha
yCIAYyrd Ha  IIUPOKONOjaCHUOT  MpHCTaI:
ONTUYKH  BJAaKHA, KOAaKCHjalHH  KaOiw,
OakapHu  Tene(OHCKM  BOJOBH,  3€MCKa
0e3K1uHa ornpema (aHTEHCKH
CTaHWIIW/CTONOOBU) U  caTeNuTU. bp3uor
TEXHOJIOIIKN Pa3BOj OBO3MOXKYBa JTOCTAITHOCT
Ha ce morojemM 0poj Ha APYTH TEXHOJIOTUU KOH

4. Ontuka go goma (FTTH)

MOJKE J1a c€ KOPUCTAT 3a JJaBambe Ha yCIIyTU Ha
Op3 MIMPOKOIOjaceH MPHUCTAN HA HHTEPHET.

Bo cekoj cnmydaj BuCTHHCKara Op3uWHa BO
MPaKTUKaTa, KOja HAa KOPUCHUIIUTE OM UM
Ouna jocramHa, 3aBUCH O] JaBaTeNoT Ha
yCIyrd M TEeXHUYKUTE  HAATpaadu H
KalaluTeTd Ha camaTa MpeXa W HEeJ3UHHTE
COCTaBHU JICTIOBH.
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Kaj FTTH undpactpykrypata, oniTukaTa ce
NOCTaByBa C¢ JI0 MPOCTOPUUTE HA KPajHHOT
kopucHUK. Toa co ceramHara TEXHOJIOTHja
J03BOJTyBa Op3uMHHM 3a CHMHYyBame on 70
Mbits/s (downstream) wuiIM NOroJieMH H,
JOJATOPOYHO TJIEJJAHO, CKOPO HEOrpaHUYeH
orcer (MMajku TO TPEIABUI TEXHOJIOMIKHOT

HampeloK BO onTtuukara omnpema). OBaa
uHppacTpykTypa HYIH rojieMm 0poj
KOH(UTypanuu, BKIy4YyBajKM CHMETPUYCH
HIMPOKOIIOjaCeH HWHTEPHET U TrapaHTHpaH

T'OJIEM OIICCT.

On TexXHONOWIKM acHeKkT, IOoCTojaT [Ba
HAYMHH 3a peaju3aidja Ha BaKOB THII
UHPPACTPYKTypa: ONTHUKA TOYKA-I0-TOYKA, CO
ONTHYKKA Kabesd 3a CeKOj KpacH KOPWUCHUK, U
ONTHKA TOYKAa-0-IIOBEKE-TOUKH, Kaje IITO
HEKOJIKY KpajHH KOPUCHHUIM JIeJaT HCT
OIITHYKH KaleJl.

Bo ciydajor moBp3yBame €O OINTHYKO
BJIAKHO OJ] TOYKa JI0 TOYKA HA CEKOj KpaeH
KOpPHUCHHK MY € JOACJICHO ONTUYKO BJIAKHO U
KPajHHOT KOPUCHUK MMa TPUCTAIT JIO LEJTOCCH
JIBOHACOYCH oricer hi (o) OINTHYKATA
OUCTpUOYTHBHA  paMKa,  OJHOCHO  JIO

5. [IpoekToT “0p3 uHTEepHeT 2020”

Henure na Jlurutannata Arenga 2020 Ha
EBponickara YHuja npeasuaysaatr no 2020
roguHa cuTe rparanu Ha EBpoma ga mmaar
MO>KHOCT 3a TIPHUCTAIl 0 UHTEPHET cO Op3WHU
on 30 Mbps wnu moronemu, noaexa 50% on
noryJanyjara Bo EBpona jga mMaar mpucTal
no uHTepHeT co Op3uHM on 100 Mbps wumm
MoBEKe.

3a Taa men omeparopuTe Bo MakenoHuja
Tpeba Na ja MUTpUpaar cBojaTa MpeXka KOH
MpEKU KOU IITO C€ LEINOCHO WU JEIyMHO
0asupaHM Ha ONTHKA CO LEJ Ja MOXe Ja
NOJ/Ip>KaT TOrojieMH Op3WHHU 3a IMPEHOC Ha
nonarouu. Bo Taa Hacoka, Makenonuja ke ru
CIIEU EBPOIICKUTE TPEHIOBU U K€ BOBEXE
CIMYHH OOBPCKM 3a  OINEpPaTOPUTE  BO
Makenonuja.

PoxoBure 3a peanmzanyja ce:

ONTHYKUOT JIMHUCKH TepMHHAJI. JloynKuHATa
Ha ONTHYKOTO BJIAKHO MOKe Aa ouae 10 80 kM
M JOJTOPOYHO OBaa apXUTEKTypa Ce CMeTa 3a
HajekcuomIHa.

Bo cnydaj Ha moBp3yBame €O OINTHKA IO
OPUHIUIOT — TOYKA-JO-MHOTY-TOYKH, €IHO
ONTUYKO BJIAKHO IO IOBpP3yBa ONTHYKUOT
JMHUACKA TEPMUHAI  CO TACUBHU OINTHUYKH
pa3feaHUIM, KO MOXaT Ja OujpaTr moj 3eMmja
WIM BO MaJl YIM4YeH KaOMHET, a TO0Toa O
ONTUYKUTE  pa3leIHULU  CEKO]  KpaeH
KOPHUCHHUK C€ MOBp3yBa CO MOCEOHH ONTHYKH
BJIakHa. MOMEHTalHO, KamaluTeToT Ha
BaKBOTO NOBp3yBame € 64 KpajHH KOPHCHUIH
Ha €JIHO ONTHUYKO BJIAKHO Ha jaajeuyuHa J10 20
KM.

[IpenqHocTa HaA TOCTAaBYBAaWmETO OITHKA
TOYKA-I0-TOYKAa € TOoa IMITO JO03BOJyBa
BUPTYEITHO HEOTPAHUYEH OIICET 3a CEKOj KpacH
KOpUCHHMK, Joneka PON  MomeHTanHO
no3BonyBa 100 Mbits/s na ce nemar mery
KpajHUTE KOPUCHUIM (Ce MpEeTHocTaByBa JeKa
ke pocturdHe o 2 Gbits/s BO HIHHHA CO
HOBHUTE TEXHOJIOTHH.

e nexeMBpH 2016 ronuHa - HajManky 30%
0]l IOMaKMHCTBaTa k€ UMaaT MOKHOCT
3a MPHUCTAIl O UHTEPHET CO Op3UHaA 011
30 Mbps u Hajmanky 15% ox
JIOMaKHMHCTBATa K€ MMaaT MOYKHOCT 3a
mpucTan 10 UHTepHeT co 6p3uHa ox 100
Mbps;

o nexemBpu 2018 roguna - HajmManky 60%
0]l JOMaKkMHCTBATa kK& UMaaT MOKHOCT
3a MPUCTAIl O UHTEPHET CO Op3UHA 01
30 Mbps u Hajmanky 30% ox
IOMaKHHCTBATa K€ MMaaT MOYKHOCT 3a
mpucTan 10 UHTepHeT co 6p3uHa ox 100
Mbps;

e nexemBpu 2020 roguna - 100% on
JIOMaKMHCTBATAa J]a ©IMaaT MOKHOCT 3a
MpUCTaI UHTEPHET co Op3uHa o1 30
Mbps u Hajmanky 50% ox ox
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JOMaKWHCTBAaTa K& MMaaT MOKHOCT 3a
IpUCTAI 0 UHTEpHET co Op3uHa ox 100
Mbps.

Jo 2020 roauHa, CEKOj KOPHCHUK Ha
UHTEpPHET BO MakeloHuja, Oe3 pa3imka Jaju
ce Haora BO ypOaHO WM BO PypaIHO ToJIpadje
ke no0ue MHTEPHET cCO Op3MHA HE moMaia Oj
30 Mbps. AEK Bo 2011 romuna moHece:
I[IpaBwjHMK 32 HAYMHOT HA HM3rpaada Ha
jaBHHTE eJEeKTPOHCKH KOMYHHKAIHCKH
Mpe:KH ¥ NPUIPYKHU CPeACTBa, yMja Ie €
Ja ja 3amTHTA paboTHATa H JKWBOTHATA
CpelMHa, Kako ¥ YOBEKOBOTO 3JpaBje M
0e30eqHOCTa M Ja TOTTHKHE YyHAIpeayBambe,
pa3Boj u WHBECTUIUU BO  jaBHH
KOMYHHKAIIICK ~ MPEXH  OJf  HOBHUTE
TeHepaluy.

HUctnor Oeme HM3MeHET W JOIIOJIHET BO
2014 romuna u mnociaengHo Bo CentemBpuU
2016r.

[TpaBUIIHUKOT, MOKpaj APYroTo, Hajara o
2020 roguHa cuTe KOPUCHUIIM Ha UHTEPHET BO
Makenonuja 1a ©MaaT MPUCTAN A0 MHTEPHET
co Opsuna ox Haxg 30 Mb/s u 50% on
OpeTIJIaTHUIIUTE Jla HMaaT MpucTam g0
uHTepHET co Op3una ox Haa 100 Mb/s. Ilpu
IITO, BO HETO € MPEABHACHO MHUTpallijaTa Ha
KOPHCHHIIUTE KOH MPEXKH CO ToJIeMU Op3WHU
Ja ce OABHMBa eTamHO. Bo MOMEHTOB, BO
MakeoHHja, CIIOpe] MOJATOINTE JTOCTABCHH
O]l ONepaTopuTe, BO YETBPTHOT KBapTaid O]l
2016 rogunHa nMa:

® [IPUCTAIl 10 UHTEPHET co Op3uHu >30
Mbps — kopuchutm (552.327) u

e qmpucran a0 uHTepHeT >100 Mbps —
kopucHuny 147.241.

Hcro Taka ce TreHepupa Kapra Ha
MOKPUEHOCT U Op3WHU Ha MHTEPHET, 3a CEKOoe
HaceJIeHo MecTo Bo MakenoHuja, Co
HajonoHyBakbe Ha mpoekror WEB GIS
AIUIMKanmja 3a 10CTaByBame HA MOJATOLH
3a HOBOM3IPaJieHa eJ1eKTPOHCKA
KOMYHUKALIHMCKA Mpeka U TNPHIAPYKHHU
cpeacrBa. Co oBaa aKTUBHOCT DEryjaTopoT
AEK u mnoTeHIMjaJlHUTE WHBECTUTOPH Ke

MMaaTr jaceH IpuKa3 3a (akThukara cocTojoa
HAa OBOj IMasap W 3a BHUCTUHCKAaTa
MCKOPUCTEHOCT Ha OBaa ycjyra oj CTpaHa Ha
KopucHunure. Ha Toj HaumH Moxke Jna ce
3rojleMd W KOHKypEHIIMjaTa  IOoMery
JaBaTenuTe Ha oOBaa yciyra. ['pafanute u
TYpUCTUTE KOM ja TOCETyBaaT 3eMjaTra Ke
UMaaT MOXKHOCT Ja BHJIAT KakBU ce
MOKHOCTUTE 3a MpPHUCTANl 10 HWHTEPHET Ha
CEKOe MECTO KOe IIaHUpaar Aa ro MOoceTar.

MowmeHTanHaTa TeHeTpanuja Ha  Op3
WHTEPHET TMPEKy ONTUYKA  MpPEXKH, €
3aJI0BOJIUTEIHA. 3aroa, 3aeTHO co
OTIepaTOpUTE Ha CIICKTPOHCKHU
KOMYHUKAIIUCKH  YCIyTH, IIOKpaj  OBOj

[IpaBunHHUK, ce pabOTH HA HU3a MEPKH U
nonobpyBama BO peryjgaTuBaTa INTO Ke
MOTTUKHAT  TIOTOJIEMH  WHBECTHLIMH  BO
u3rpaznba Ha Mpexu 3a 00e30e1yBame MPEeHOC
CO rojieMu Op3WHU U MUTpalKja Ha HHTEPHET-
KOpUCHHIIUTE KOH oBue Mpexu. Co Toa ce
MOCTUTHYBa  JWTHTaJHATA  areHjga  Ha
EBponickara kommMcHja, OJHOCHO OHa UITO
JIEHEC ce cMeTa 3a cynep Op3 MHTEpHET, BO
2020 rogmHa ke Ounme cranmapa. CremHaTa
reHepanyja TMPHUCTAlHA MPEXU Ce IEIOCHO
WM AeTyMHO Oa3upaHH Ha onTuka. Bo ciyuaj
Kora OoIepaTopoT pa3BHBa Clie[JHa TeHepaluja
MPUCTAlIHA MpPEXH, TOTall ONTHUKAaTa Ce
IIPOCTUpPA O ONEPATOPOT, Ma ¢€ A0 AOMOT Ha
KpajHUOT KOpUCHUK. Bo ciy4aj kora crnegHara
TeHepalnyja TPUCTAITHU MPEXKU Ce IeITyMHO
0asupaHd Ha OINTHKA, TOTAll THE CE€ Trpajar
JIeTyMHO Ha ONTHKA W  JCTyMHO Ha
KoakcujajlieH Kkabenm wiaM OakapHa mapuia
(TakBE ce KaOEJICKUTE MpPEXKH MPUMAPHO
WHCTAIMpaHu 3a TpeHoc Ha TB-curnanum wim
HFC — Hybrid Fibre Coaxial DOCSIS 3.0 nnun
FTTC/FTTB, xopuctejku VDSL Texnonoruja
3a mnpucran). HoBure reHepanuu Mpexu
OBO3MO’KyBaar cllefiehe Ha MoBeKe
BHJICOCTPUMOBH CO  BHCOKa  PE30JIyIHja
(HDTV), wuHTEepakTUBHH BHJIICOWTPH, Op30
npebapyBame TMPEKy HMHTEPHET, CIEACHE
MYATHUMEIHjaTHU ~ COIAPXKUHH CO  TrojiemMa
Op3uHa, Kako W TOJ00pHM MapaMeTpu 3a
KBAJIUTET, KaKO IITO C€ MOKPATKO BpeMe Ha
mpornaranuja Ha MpexaTa IITO €€ MHOTY
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3HAYajHU 3a aIUIMKAllMd KOU C€ KOPUCTAT BO
peanHo BpeMe (HajuecTo arjIMKaluy 3a TOBOP
WJIM BUJICOKOH(EPEHIIUH MPEKY UHTEPHET).

Peanuzanujata Ha nokBanureTeH MHTEepHET
ce cieau npeky peanuzanuja Ha [IpoekTor 3a
MEPEHE Ha IapaMeTpUTE Ha KBaJIUTET Ha
HuTepHeT BO PUKCHU MpEXH Ha OllepaTOpHTE.

OcobeHo 3HauajHa MpHUIOOMBKAa Ha OBHE
MPEXH € IITO HyJaT CUMETPHUEH MPHUCTAI JI0
MHTEPHET BO I10j0BHA U BO JI0jJJOBHA HACOKA.
Toa 3HauM JeKa NMpeHeCcyBambeTo Ha (hajIIoBUTE
Ol  JIOKaJHAaTa  TEPMHHAJIHA  OIpeMa
(xommjyTep, nmamereH TenedoH, TabueT u Ci.)
70 HEKOj WHTEpHET-CepBEp Ke Ce HampaBu
MHOTY moOp30. 3a cropenda, 3a CHMHYBambe
¢mwiM co crammapaHa JeQuUHHLHjA  CO
rosiemuna o1 700 MB npeky TpaguuuoHanHa
UHTEpHET-Bpcka ox 6 Mbps mnoTtpebHu ce
npubmkHO 15 MHHYTH, a BO ciy4yaj Ha
IPUCTAITHA MpeXKa O] CIIEJJHATa TeHEepaluja co
op3una ox 100 Mbps ke Owmme moTpeOHO
nomanky onx 1 munyra. Bo omgHoc, mak, Ha
MPUKATYBAHETO JIOKYMEHTHU WIH
MYJITUMEIHja]THA COJPKUHU, pPa3hKaTa BO
Op3uHaTa € YyIITe MNOoJApacTUYHa 3aToa IITO
Op3uHaTa IMTO BO MOMEHTOB ja J00uBaar
kopucHunute Ha XxDSL u xabencku UHTEpHET
nocturnyBa 10 1 Mbps u e HecropeniuBa BO
OoIHOC Ha Op3uHATa MTO Ke ja xobujatr co
ClIeZIHAaTa TeHepalja Mpexu. MHcTanupameTo
Ha ClieHaTa TeHepalyja MPUCTAlHU MPEXH
nobapyBa BHCOKH WHBECTHIIMM O] CTpaHa Ha
orepaTopuTe, HO OMEPAaTUBHUTE TPOIIOIHU 32
OBHE MpEXH C€ MHOTY TIOMald OTKOJKY
TpanuuuoHanHute Mmpexun. Co menm nma ce
Hamajar TPOIIOIHTE 32 MOCTAaBYBAamkbe MPEKH
on cnexanara reHepanuja, AEK ce 3amara 3a
3aeIHNYKA copaboTka nomery cure
orepaTopH, copaboTka co APYrd UHCTUTYIIUU
¥ jaBHO TPHUBATHO TAapTHEPCTBO, MPEKy Koe
Tpeba U JpkaBara Ja ja MOJAPXKH U3rpaadaTa
Ha OBUE MPEXKH.

[Topanu Toa IITO KOMAmETO MpETCTaByBa
70% oI TPOIIOKOT 3a MOCTaBYBam€ ONTHUYKA

Mpexa, AreHumjata 3a  CJIEKTPOHCKH
KOMYHHKAIlMK TpeKky cBojor [Ipoekr Ha
EnunctBena touka 3a mHpopmaruu co WEB
GIS ammmkanuja u HaarpajgdaTa Ha UCTHOT, 32
JIOCTaBYBamk-¢ Ha IMOJATOLM 332 HOBOM3TPaJICHA
CIIEKTPOHCKA KOMYHHKAIIUCKAa Mpexa U
NPUAPYKHU CPEACTBA, KAaKO M CO HOBHTE
n3MeHu Ha lIpaBunHukot 3a usrpagda na TK
MpEeXH, CO ITO K& THU KOOpAUHUPA
aKTUBHOCTHTE BO copabotka co 3EJIC wu
KaracrapoT 3a c€ mTo ke ce rpaau moJ3eMHO:
ONITHYKA W CIIEKTPUYHH MPEXKH, BOJOBOJ U
KaHaJmu3allija U Ha TOj HAYUH Ke ce OBO3MOXKHU
e(UKAaCHO MOCTaByBamkE Ha Ieara moTpeOHa
HH(QpaCcCTpyKTypa BO €IHO HACEIIEHO MECTO
caMO CO €IHO Komame. Toa Ke OBO3MOXHU
nmojenda Ha TPOLIOINUTE W  3HAYUTEITHO
MMOHMCKA WHBECTHIIMja 32 CEKOj MOCIUHEYCH
ormepaTop KOj caka Ja IOCTaBH Mpexa O]l
HOBaTa TeHepaIfja WK Ja U3BPIIN 3aMCHA Ha
3acTapeHara eJIEeKTPOHCKAa KOMYHHUKalKcKa
Mpexa, HajaByBaaT o1 AEK.[12]

Cnopen IlpaBUIHUKOT 3a HAYMHOT Ha
u3rpaaoa Ha JaBHHTE €JIEKTPOHCKH
KOMYHHUKAIIUICKH  MpPEeXKH U  MOPUAPYKHHU
cpenctBa uneH 34 ce o0jacHyBa NHHAMHKaTa
3a IlocraByBame Mmoa 3eMja Ha HaJ3eMHATa
jaBHa kabeycka corjlacHO 4ieH 29, OIHOCHO
CJIEAHOTO:

e 10 kpajot Ha 20161, 40% o1 o0jexTuTe
KoU OuJIe MPETXO0IHO TTOBP3aHU CO
Ha/I3€MHa jaBHA €TIEKTPOHCKA
KOMyHI/IKaHI/ICKa Mpe>1<a;

e 110 kpajot Ha 20181, 70% o o0jekTuTe
KOM OHJIe IPETXOTHO MOBP3aHH CO
HaJ3€MHa jaBHA €JIEKTPOHCKA
KOMYHHKAIFCKa MpPEXa;

e 110 kpajoT Ha 2020r, 100% o1 o0jexTuTe
KoM OuJIe MPETXO0IHO TIOBP3aHU CO
HaJ3eMHa jaBHA €NIEKTPOHCKA
KOMYHHUKAIHCKa Mpexka.[13]
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6. HanpmoHa/IHM U POKOIIOjaCHU UHTEPHET L eI U POKOBU

Nmajkn W mpenBua  IMHUPOKOIOjaCHU
MHTEPHET LU U POKOBU Ha EY, u3BpmeHoro
Manupamwe, Kako W  HJHUTE HajaBeHU
MHBECTUIIUH HA OTIEPATOPUTE BO CICAHUTE TPH

TOJMHM,  HAIMOHAIHHUTE  LIMPOKONOjaCHH
NPUCTAllHA Tapretd 3a MakenoHuja ce
CIICTHUTE:

e Jlo xpajor Ha 2023 roamHa, HajMaJIKy
elcH Tpaax da Owme mokpueH co 5G
CHUTHAJL

e Jlo xpajor Ha 2025 roauHa, TJIaBHUTE
Kopuzopu coriacHo JloroBopor 3a
OCHOBambE Ha TPAHCIIOPTHA 3acIHUIIA HA
OCHOBHATa W ceorngaTHa MaTHa Mpexa
BO JpKaBaTa Ja OWJAT TMOKPUEHH CO
HenpekuHat 5G curxan.

e Jlo kpajor Ha 2027 roaumna, cure
rpaJoBM BO JpkaBata Ja Oujaar
MOKpPUEHU cO HenpekuHaT SG curHal.

e Jlo xkpajor Ha 2029 roamHa, cexoj aa
¥Ma MOXXHOCT 3a IpHUCTal 10 UHTEPHET
npeky 5G co MuUHMManaHa Op3uHa Ha
IpucTal 10 UHTEpHET of Hajmaiky 100
Mbps.

3aKJIy4oK

[IupoKomnojacCHUOT MHTEPHET OBO3MOXKYBa
Kpeupame HOBU U HHOBATUBHU YCIYTH,
alUVIMKalil ¥ COAPXHHH, TO IPOMOBHpaA
pPa3BOjJOT Ha HOBU YCIYT'M U ro mnojao0OpyBa
KBAJIMTETOT HAa HHUBHOTO MCIOpadyBame 0
kopucHuuuTe. OBO3MOXKYyBa peopraHuzalnja
Ha TpolecuTe 3a paboTa M MPOU3BOJICTBO U

IpeTcTaByBa  OCHOBa  3a  pa3Boj  Ha
UHQOpPMATUYKUTE W KOMYHHKAI[UCKHTE
TEXHOJIOTHUH, KOW IMPETCTaByBaaT OCHOBHU

HOCHUTEIM Ha TPOJAYKTUBHOCTAa W PACTOT Ha
€KOHOMH]aTa BO JprKaBara.

Moske na ce KOHCTaTupa Jieka pa3BojoT Ha
HOBUTE THUIIOBU YCIYrd KOM TH 00e30emyBa

e Jlo xkpajor Ha 2029 roguHa, HajMAJIKy
50% om  BKymHHOT  Opoj Ha
MPETILUIATHUYKHT JIOTOBOPHU Ha
JOMakWHCTBaTa BO IleNla JApKaBa, Ja
Ougar 3a TpuUCTall 10 HUHTEPHET O]
HajManky 100 Mbps.

e Jlo xpajor Ha 2029 roguna, cute
JOMakWHCTBa 1O TpudaTIvBa IeHa Ja
MMaaT MOKHOCT 3a HpPHUCTal JI0 Mpexa
Koja oBO3MOXKyBa Op3uHa 3a download
on Hajmanky 100 Mbps co MOXKHOCT 3a
Haarpaada Ha rurabuTHa Op3uHa;

e Jlo kpajot Ha 2029 roauHa, cuTe jaBHU
UHCTUTYLUH (YUUIIUILTA, YHUBEP3UTETH,

WUCTPAXXyBAauYKU  LIEHTPU U JPYTrH
0o0pa3oBHM  YCTaHOBH  3/IpaBCTBEHU
YCTaHOBH,  MHHHUCTEpPCTBA,  CYAOBH,

JIOKAQJIHUA CaMOYTIPaBU M IPYTH JAP>KaBHU
OpraHH W TeJa), Jla UMaaT CUMETPpHUYCH
mpucTan 0 WHTEpPHET cO Op3uHa of
Hajmanky 1Gbps.[14]

IIMPOKOIOjJaCHUOT ~ MHTepHET ©Oapa  Op3a
TpaH3MIHja o] OakapHa WH(PACTPYKTypa KOH
HOBM TEHEepaly Ha MHOTY Op3u MpHCTaIHH
Mpexu (Ha TMpuUMep ONTHKa J0 CEeKoj
KOPHCHHUK). 3a pa3iiuKa oJl BpeMeTo Kora ouia

MOCTaByBaHa MOCTOjHATa OakapHa
uH(ppacTpykTypa U KOra  JIp>KaBHHTE
TCJIICKOMYHHKAIIUCKHN MOHOITOJIN nmajic

rapaHTupan Opoj Ha KOPHUCHUIM, OJHOCHO
rapaHThpana mobapyBadka, JeHeC cocTojbara
€ 3HAUUTEeNHO IPOMEHeTa - Ha Ma3apoT
MIOCTOjaT MHOTY OIIEPAaTOPH W TOCTOM PHU3UK
BO MHBECTHPAETO BO HOBUTE MPEKHU MOPATU
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HECUTYPHOCTa O] CO3/IaBalkeé Ha CHIYpHA
KOpUCHHYKa 0a3a.

Pa3Bojor um TpaH3WIMjaTa KOH CIeIHATA
reHepanyja Ha IIUPOKOINOjaceH HHTEPHET €
UMIlepaTuB Koj MakenoHuja Ttpeba IEeI0CHO
Jla TO TIOAPKU U MOpaan Toa Tpeda a co3uaze
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