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1.Tema: MoepHizaiisg KOMIT FOTEPHOI MEPEXKI IIpoBaiaepa Ha 0a31l BOJTOKOHHO-

Ka0ebHOI APXITEKTYDPU
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1.(77.93.36.128) [IpoBecTH OyIsiI JTITEPATYPH, IO IPUCBIYCHA TEMATHULI

JTOCJIJDKEHD.

2. Knmacudikamiss koM’ FOTEpHUX MEPEK, IIO 3aCTOCOBYIOTHCS MTPOBANIEPAMMU;

3. Omisaa ICHYIOYOrO CTaHy KOMIT FOTEPHOI MEPEXKI IIPOBAAEpa.

4. Po3pobka oprafizamiiHux 3axXodiB  IIOJ0 MoJepHizaiii  miaMepexi

npoBaiinepa v JHIIPOBCLKOMY palioH1;



http://77.93.36.128:85/bitstream/handle/123456789/90/%D0%AF%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BA%D0%BE_%D0%92%20%D0%B4%D0%B8%D0%BF%D0%BB%D0%BE%D0%BC.pdf?sequence=1&amp;isAllowed=y
http://library.econom.zp.ua:85/bitstream/handle/123456789/15/2022_Antiplagiat_Belousov_IPZ-217.pdf?sequence=5&amp;isAllowed=y
http://library.econom.zp.ua:85/bitstream/handle/123456789/15/2022_Antiplagiat_Belousov_IPZ-217.pdf?sequence=5&amp;isAllowed=y
http://library.econom.zp.ua:85/bitstream/handle/123456789/15/2022_Antiplagiat_Belousov_IPZ-217.pdf?sequence=5&amp;isAllowed=y
http://library.econom.zp.ua:85/bitstream/handle/123456789/15/2022_Antiplagiat_Belousov_IPZ-217.pdf?sequence=5&amp;isAllowed=y
http://library.econom.zp.ua:85/bitstream/handle/123456789/15/2022_Antiplagiat_Belousov_IPZ-217.pdf?sequence=5&amp;isAllowed=y
http://77.93.36.128:85/bitstream/handle/123456789/90/%D0%AF%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BA%D0%BE_%D0%92%20%D0%B4%D0%B8%D0%BF%D0%BB%D0%BE%D0%BC.pdf?sequence=1&amp;isAllowed=y

5. Bu0bip mporpaMHO-anapaTHOro KOMIUIEKCY JUIS MOJAEPHI3aIil KOMI FOTEPHOL
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6. [IpoekTyBaHHS KOMH’IOTGDHOI MCDG}Ki 3 BHUKOPHCTAHHSIM BOJIOKOHHO-
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7. OdbopMiIeHHS 3BITY 3a pe3VyibTaTaMu POOOTH.
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PE®EPAT

TexcroBa wactuna poboTu MICTUTEL 77 CTOPIHOK, 15 pUCYHKIB, TpU TaOIUII,
JBa 101aTkH, 29 616miorpadiyHUX MOCUJIaHb.

Mera paHoi poOOTH TONSITaE€ B aHaI3l Cyd4acHOTO CTaHy Iepeaadl
MYJIBTEMENIMHOTO TpadiKy B Mepekax HaCTYITHOTO TIOKOJIIHHSI, OTJISII TEXHOJIOTIH,
SK1 BUKOPUCTOBYBAJIMCS MPU CTBOPEHH1 KOHIEMIIIT, IKI BUKOPUCTOBYIOTh 3apa3 Ta
ONJISAJl KOHUEMIIN, SIKI MalOTh 3aMIHUTH COOOK MEpEeXl HACTYIMHOTO MOKOJIHHS.
(ela.kpi.ua)

O0’exTOM JOCIIKEHHS € KOMII IOTepHA Mepexka IHTEpHET MpoBaiaepa.

[IpemMeToM OCITiIKEHHS € BOTIOKOHHO-Ka0eIbHA apXiTeKTypa, MEXaHI3MH Ta
NUISAXH i1 BIPOBAHKEHHS JI0 ICHYIOUO1 KOMIT FOTEPHOT MEPEXKI.

B naniii po0OTI pO3MISANAOTHCS BapiaHTH MIIKIIOYEHHS aOOHEHTIB 0
BCECBITHBOI MEpEX1 IHTEPHET, OCHOBHI BIJOMOCTI PO MYJATUMEAINHUN Tpadik Ta

aHaJji3 iX cydacHoro ctany. (ela.kpi.ua)
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[NEPEJIIK YMOBHUX ITO3HAYEHbL, CUMBOJIIB, OAMHNLb, CKOPOUYEHDL

I TEPMIHIB

CropoueHHst

(essuir.sumdu.edu.ua)

IloBHa Ha3Ba

IosicHeHHs1/IepeKIaa

APON ATM Passive Optical Mepexa sika BUKOPHUCTOBYE
Network PEXKUM aCUHXPOHHOI nepeaayi
JUTSL TAKETHOTO 3B’ SI3KY.
ATM Asynchronous Transfer | MepexeBa BUCOKOIIPOTyKTUBHA
Mode TEXHOJIOT1 KOMYTallii Ta
MYJIBTUILICKCYBaHHS.
EPN Enterprise Private KopnoparuBHa npuBaTHa
Network Mepexa.
EPON Ethernet Passive Optical O3Hauae MacUBHY ONTUYHY
Network Mepexy Ethernet
FTTH Fiber to the Home Konmenirisi moOynoBu Mepexi
JOCTYIY 3 3aCTOCYBaHHSAM
OTNITHYHOTO BOJIOKHA.
FTTX Fiber To The X Konuemniis peamizamii
OyIiBHUIITBA MEPEXK1 JOCTYITY
a00 Oy1b-KO1 KOMIT'FOTEpHOT
MEpEexi, y SKii Bij By3Jia 3B'sI3KY
710 TIEBHOTO MicIIsl (TOYKa
(bdpu.org.ua) X)
GPON Gigabit Passive Optical I'irabiTHa macuBHA ONTHYHA

Network

Mepexa.
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ISP

Internet Service Provider

[TocTayanbHUK NOCITYT
[aTEpHETY, TAaKOK MpOBAAEP
nocayr [arepHery, HanaBau

nociyr IurepHery.

ITU-T International MixxHapoaHa opraHizartis, 1o
Telecommunication Union| BU3HAa4Ya€ CTaHIAPTH B rairy3l
TEJIEKOMYHIKAILIi Ta paflo.
(core.ac.uk)
MAN Metropolitan area Komm’rorepHa mepexka, sika
Network 00’ €IHY€ KOMIT IOT€pU B MEkKaX
CTOJIMYHOI 00JIaCTI.
MSA Measurement System PerenbHa oniHKa mpoiiecy
Analysis BUMIPIOBaHHS, SIKa BKJIIOUAE
EKCIIEPUMEHT, CIIPSIMOBAHUI Ha
BUSIBJICHHSI KOMITOHEHTIB Bapialii
B I[bOMY IPOIIEC] BUMIPIOBAHHS.
MUX MULTIPLEXER Kom6inariiina jjorigyga cxema,
MpU3HAYCHA JIJIS1 IEPEMHUKAHHS
OIHIET 3 KIJIBKOX BXIJTHHX JIIHII
Ha OJIHY 3araJibHy BUXIIHY JIHIIO
IIUISIXOM 3aCTOCYBaHHS
KEePYIOUOTO CHTHAITY.
NAP Network Access Point Touka 1OCTYIy 10 IHTEPHETY.
OLT Optical Linear Terminal | Ontuunuit Jliniitauit Tepminai.
ONT subscriber terminal Abonentcpkuit Tepminan MCE-
T.
ONU subscriber terminal Abonentcbkuit Tepminan IEEE.



https://core.ac.uk/download/pdf/33693014.pdf
https://core.ac.uk/download/pdf/33693014.pdf

PAN Personal Area Network | IlepconanbHa mepexa 3’€qHye
€JICKTPOHHI MPUCTPOT B 30HI
6e3nocepeHpOro epedyBaHHs
KOpHCTyBaya
PLOAM Physical Layer Operation |Ilone indopmariii, moBigoMIeHHS
Administration and a00 TapoJb, 10
Maintenance BUKOPUCTOBYETHCA Ha (D13UUHOMY
PiBHI U KepyBaHHS QYHKIIISIMU
Mk ONT ta ONU.
PON Passive optical network | TexHosoris macMBHUX ONTUYHHUX
MEPEK.
POP Point of Presence Micue po3TanryBaHHs
yCTaTKyBaHHS orepaTopa 3B'sI3KY.
QoS Quality of Service SxicTe (openarchive.nure.ua)
MOCIIYT, K1 HaJa€ KOMYHIKaIlliHa
Mepexa.
RFoG Radio Frequency Over |KoHcTpykirist Mepexi 3 NUOOKUM
Glass BOJIOKHOM, Y SIKi{ KOaKclajabHa
YacTUHA T10pUIHOI BOJIOKOHHO-
KOAKClaJdbHOI MEepexi 3aMiHEeHa
OHOBOJIOKOHHOIO TTACHBHOIO
ONTUYHOIO MEPEXKEIO.
SAN Storage Area Network Mepeska 30epiraHHs TaHUX.
TDMA Time Division Multiple TexHonoris po3noaiTy yacy
Access MHOKHHHOT'O JOCTYILY.
VLAN Virtual Local Area BipTyanbHa TOKaJIbHA
Network KOMIT'FOT€pHA MepexKa.

(ela.kpi.ua)



https://openarchive.nure.ua/bitstream/document/16655/1/2021_M_IMI_Kuzminov_YuO.pdf
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VoIP

voice over [P

TexHosnoris nepenadi Meaia-
JaHUX y peajbHOMY Yaci 3a
JIOIIOMOT' 010 CIM€eIicTBa

npotokoiiB TCP/IP.

VPN

Virtual Private Network

MepexeBuil TyHEIb MiK
KOPUCTYBaYeM Ta XMApPHOIO

Mepexero.

WAN

Wide Area Network

(openarchive.nure.ua)

Komn'torepHa mepexa, 1o
OXOILITIOE BEJTUYE3HI TEPUTOPIi.

(ela.kpi.ua)

WDM

Wavelength Division
Multiplexing

TexHooris, sKa 1a€ 3MOTy
OJTHOYACHO MepeIaBaTh JIeK1JIbKa
HE3aJIeKHUX 1HHOPMALIIITHIX
KaHaJIIB ONITUYHUM BOJIOKHOM

(wWww.nerc.gov.ua)

XG-PON

10-Gigabit-Capable
Passive Optical Network

CrangapT KOMI IOTEPHOI MEpexi
JUJIsl KaHAUTIB Tiepeaadl JaHuXx,
30aTHAM HaJaBaTH CIIIJIbHUN

noctyn a0 [HrepHery 31

mBuakicto o 10 I'oit/c.
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BCTVII

[Ipu kopucTyBaHHI IHTEPHETOM MH KOPHCTYEMOCS TOCIyraMu I[HTepHET-
nposaiinepa ISP (Internet Service Provider) - criemianizoBaHoi oprasizaiiii, sika Mae
BJIaCHY MEPEXKY, 110 HA3UBAETHCA MAariCTPAJIbHOIO, 0 SKOI MiIKIIOYAETHCS BEIUKa
KUTBKICTh KIII€HTIB. Mepexa npoBaiiiepa miAKII04aeTbCs 10 1HIIUX MEPEeX MO BCii
IJIAHEeTI, TO3BOJISIOUN HOMY HIAKIII0OYaTUCS 0 OyIb-sSKOT0 MICIIS Ha TIJIaHEeT!.

AKTyallbHICTh TeMHU. B yMoBax BIWHM 3aJICKHICTh BiJ] €JIEKTPOCHEPrii IIe
Jy’Ke aKTyaJbHE NMUTaHHS. Byllo BUpIilIEHO 3pOOUTH KOMII IOTEPHY MEPEXY Ha LIl
MICILIEBOCTI HE3aJIEKHOIO BiJI €JIEKTPOEHEPTIi 31 CTOpOHU mpoBaiaepa. To6To npu
OaxaHHI KJII€EHTa MO)XHa OylO BCTAaHOBHMTH JDKEpesia >KUBJICHHS( aKyMyJsSTOpHI
Oarapei, reHepaTopu, TOINO) MIAKIIOUATA OOJIaJHAaHHSA y cebe B KBapTUpl Ta
KOpUCTyBaTucs iHTepHeToM. Haiikparie pimeHHs rnpoOiemMu Oylio MOAEpHi3yBaTU
KOMIT FOTepHY Mepexy y JIHITpoBChKOMY paiioHi TexHosoriero PON.

O06’eKTOM AOCIIKEHHS € poO0Ta IHTEPHET MpoBanepa.

Cy0’ekTaMu JOCHIDKEHHS € 1HTEpPHET TMpoBaijaep Ta Mepexli II1o
BUKOPHCTOBYIOTHCSI IHTEPHET MPOBalIepaMH.

[IpeameToM AOCHITKEHHS € KOMIT'IOTEpHAa MeEpeka 3 BUKOPUCTAHHAM
BOJIOKOHHO-KA0€IbHOI apXITEKTYPH.

[IpoBaiinepn MaroTh B ACKUIBKOX HACEJICHHX IYHKTaX TaK 3BaHI TOYKU
npucytHocti (POP - Point of Presence) - Touku, /1€ 3HAXOAUTHCA amaparHe
3a0e3neueHHs U1l MAKIYEHHS 10 [HTepHeTy CBOiX KIIIEHTIB.

Kopucrtysau [1K Habupae noctym 10 mpoBaiiiepa i BCTAHOBIIOE 3'€THAHHS 3
OJHUM 3 MOJAEMIB mpoBaiinepa (myn Mozaemy). Ilicis miAKIOYEHHS BIH CTae
YaCTHUHOIO CBO€ET Mepeki. Ha cBOiX cepBepax mpoBaiiiep Hajlae KOpUCTyBadaM Pi3Hi
MOCIIYTH.

VY xoxa1 A0CHIIKeHHS BUPIITYIOTHCSI TaKi 3aBJaHHS:

e AHaJi3 TUITIB TEXHOJIOT1H peaizallii IHTepHET MEPEexKi.

e [lopiBHSAHHS TEXHOJOT1H peasnizailii IHTepHET Mepexi.



e Omnsia HNUISAXY MAKETIB B IHTEPHET MEPEXKI.
e Ornuc o6maaHaHHS SIKE BUKOPUCTOBYETHCS [Tl POOOTH MEpExi.
e [IpoekTyBaHHS KOMII IOTEPHOI MepeXi 3 BUKOPUCTAHHSIM BOJIOKOHHO-

KaOeJbHOI apXiTEeKTypH.

OckiJIbKH Mepexi mpoBaiepa o0CIyroBytoTh 0araTb0X KOpUCTYBadiB, BOHU
MOBUHHI MaTH BHCOKOIIBUIKICHI Mepexi 1 3a0e3meuyBaTi Benukuii Tpadik (oocsr
JaHWX, 10 MepenarThes Mo Mepexi). [IpoBaiinep Moke OpeHAyBaTH MIBUAKICHI
JiHIT y 611b1101 KOMYHIKALIMHOT KOMIaHi1, a TAKOXK PO3LINPIOBATH CBO.

B i”TepHeTI mNpamioTh COTHI BEIUKHUX I1HTEPHET-TIPOBalEpiB, a IiXHI
MaricTpayibHi Mepexi miakitodeHi yepe3 NAP (Touku goctymy 10 Mepexi, TOUKU

JTOCTYTY JI0 MEPEXK1).



PO3JILJI 1
OIJISA] KOMITIOTEPHUX MEPEX TTIPOBAIIEPA

1.1 Knacudikariist KOMIT FOTEpPHUX MEPEX 1110 3aCTOCOBYIOThCS MPOBaepaMu

Mepexa 103BOJISIE KOMII'IOTEPAM IMIIKJIFOYATUCS 1 CIUIKYBAaTUCA 3 PI3HUMHU
komi'torepamu gepe3 Oyab-sikuidi Hociii. LAN, MAN 1 WAN € TpboMa 0CHOBHUMU
TUTIAMHA MEPEX, MPU3HAYCHUX JIJIS1 pOOOTH HaJl TEPUTOPIEI0, SIKY BOHHU OXOTUIIOOTE.

€ nesiki momiOHOCTI 1 BIAMIHHOCTI MDK HUMHU. OIHIEID 3 OCHOBHHUX
BiIMIHHOCTeM € reorpadiuna (uk.gadget-info.com) 30Ha, sIKy BOHHM MOKPHUBAIOTH,
100TO LAN Ox011TI0€ HaliMeHIry oosactb, MAN 3aiimae oy, Outeinry 3a LAN, a
WAN - HaiiOuery 3 ycix. (uk.gadget-info.com)

[cHYIOTB 1 1HIII TUITH KOMIT'FOTEPHUX MEPEXkK, HAIPUKIIAL:

e PAN (Personal Area Network)

e SAN (Storage Area Network)

e EPN (Enterprise Private Network)

e VPN (Virtual Private Network) (www.quora.com)

PAN - 1me mnepcoHalbHa Mepexka, II0 Ma€ B3aEMO3B'SI30K 0COOMCTHUX
TEXHOJIOTIYHUX MPUCTPOIB JJIA 3B'SI3KY Ha HEBENMKIH BijcTaHl. Bin 3aiimae Bcboro
mentie 10 metpiB a6o 33 ¢yTiB rwionr. PAN Mae MeHIIe KOprCTyBadiB y TOPiBHSHHI
3 iHmuMu Mepexamu, TakuMu ik LAN, WAN Ttomo. PAN 3a3Bu4ail BUKOpHUCTOBYE
nesiki ¢opmu Oe3nporoBoi TexHosorii. PAN nepenbadae mepenady JaHUX MiX
1H(GOPMALIIITHUMU TPUCTPOSMHU, TAKUMU SIK CMapTHOHU, IEPCOHATIBHI KOMII'IOTEPH,
TJIAHIIETHI KOMIT FOTEPH TOIIO.

[IepeBaru:

e Jlo3BONISIE JIETKO CITUIKYBAaTUCS MK TIEPCOHATBHUMU TPUCTPOSIMU B

Oe3rocepe/iHii OJIM3bKOCTI.

e MorkHa HaJAIITYBAaTH JIETKO 1 IIBUIKO.


https://uk.gadget-info.com/difference-between-lan
https://uk.gadget-info.com/difference-between-lan
https://www.quora.com/What-are-the-differences-between-LAN-MAN-and-WAN

e BukopucToBye 0€3IpOTOBY TEXHOJIOTI0, 110 BHKJIIOYAE€ HEOOXIIHICTh
IIPOBO/IIB 1 KaOeliB.

e PANs po3pobieni Tak, o6 OyTu eHeproeeKTUBHUMH, a II€ O3HAYAE, IO
MPUCTPOi MOXKYTh CIUJIKYBAaTUCS OJMH 3 OJHWUM, HE 3JIMBAIOYM CBOi Oarapei
ITBUTKO.

e PAN 3a3Buuail 3axWileHl 3a JOMOMOTOI0 MPOTOKONIB IMIHU(PpPYyBaHHS Ta
ayTeHTU]IKaIlli, 110 JoIoMarae 3arno0irTd HECaHKIIOHOBAHOMY JIOCTYITY JI0
JTAHUX Ta PECypCiB.

Henoniku:

e (OOMexeHa 30Ha MOKPUTTH.

e Moxe He MIJXOIUTH JUIsl IMHUPOKOMACIITAOHOI mepeadl JaHuxX abo 3B'S3KY.
PAN 3a3Buuail MaloTh 0OMEXEHY MPOIYCKHY 37aTHICTb, 110 O3HAYae€, IO
BOHU HE MOXYTh OOpPOOJIATH BEJIMKI 0OCSATH JaHUX a00 BUCOKOIIBUJIKICHUM
3B'SI30K.

e Mooke BIT4yBaTH NMEPEIIKOAN BiJI IHIIUX O€3IPOTOBUX MPUCTPOIB.

LAN 3'enHye MepexeBl MNPUCTPOI TaKUM YHWHOM, IO MEPCOHAIbHI
KOMIT'IOTEpH Ta poOO0Ul CTAHIIIT MOKYTh OOMIHIOBAaTHCS TAHUMH, IHCTPYMEHTaMH Ta
nporpamamu. ['pyna koMn'toTepiB 1 NPUCTPOIB 3'€HAHI Pa30M KOMYTaropoM, ado
CTEKOM KOMYTAaTOpiB, BUKOPHUCTOBYIOUM CXEMY IPHUBATHOI ajipecallii, BU3HAYCHY
nporokoioM TCP/IP. IlpuBaTHi aznpecu yHiKajdbHI IIOAO 1HIIMX KOMITIOTEPIB Y
JIOKaNbHIN Mepexi. MapipyTu3atopy 3HaXOJAThCS HAa MEXI JIOKAJIbHOI MEpexi,
3'eIHYI0UH iX 3 Oubmor0 WAN.

Jlani mepenaroTbesi 3 YK€ IIBUJKOI MIBUAKICTIO, OCKIIBKH KIJIBKICTh
NOB'SI3aHUX KOMIT'IOTEpIB OOMexeHa. 3a BU3HAYEHHSM, 3'€JHAHHS TOBHHHI OyTH
BHUCOKOIIIBUIKICHUMH 1 BIJIHOCHO HEIOPOTUMH anmapaTHUMHU 3aco0aMu (TaKUMH SIK
xabu, mepexeBl amantepu Ta kabdeni Ethernet). JlokanbHi Mepexxi MOKpUBaIOTh
MeHmry reorpadiuny teputopiro (Po3mip oOMexeHMid KUTbKOMa KUJIOMETpamH) 1
nepeGyBalOTh y IIPHBATHIH BIacHOCTI. FIoro MOXHAa BHKOPUCTOBYBAaTH 1151 0(hicHOI
OymiBii, OyIMHKY, JIIKapHI1, IKOJIX TOIIO. JIokajgpHa Mepexa MmpocTa B po3poOIll Ta

o0cTyroByBaHHI. 3aci0 3B'S3KY, 1110 BUKOPUCTOBYETHCS IS JIOKAJIBLHOI MEPEXi, Mae



Ka0ei 3 Kpy4eHO Maporo Ta KoakciaiabH Kabeni. BiH gomae HeBenMKy BiJCTaHb, 1
TOMY MOXHOKa 1 IITyM MIiHIMI3yIOThCS.

Panni nokanbH1 Mepeki MaJIi MIBUJKICTh TIepeaayl JaHUX B Jiana3oHi Big 4
o 16 Mo6ir/c. Cproromni mBUaKIcTh 3a3Buyaii ctagoButh 100 ado 1000 Moirt/c.
3arpuMKa MOIIMPEHHS Jy’Ke KOPOTKa B JIOKalbHIM Mepexi. HalimeHa okanbHa
Mepeka MOXKEe BUKOPUCTOBYBATH JIMIIIE JBA KOMI'TOTEPH, TOAL SIK OLIbIIA JIOKAJbHA
Mepeka MOXKe BMICTUTH THCSYl KoMIm'ioTepiB. LAN Mae nanpHICTH 0 2 KM.
JlokasibHa Mepexka 3a3BU4ai MOKJIAJAETHCSI B OCHOBHOMY Ha JIPOTOBI 3'€ THAHHS IS
N1JBUILIEHHS IBUAKOCTI Ta O€3IEKH, aje 0e3pOTOBI 3'€IHAHHS TAKOXK MOXYTh OyTH
YACTUHOIO JIOKAJIbHOI Mepexi. BiIMOBOCTINKICTh JIOKAJIbHOT MEpEK1 OUIbIIIE, 1 B I1H
Mepexi Mente 3atopiB. Hanpukinan, Kyna crynenTis rpatots Counter-Strike B oH1i
kimMHari (6e3 [nTepHery).

IIepesaru:
e 3ale3mneuye MIBUIKY IIBUJAKICTh TMepeaadi JaHUX 1 BUCOKOIIBUAKICHUHN
3B'SI30K.
e Jlerxo HamamTyBaTy Ta KEpyBaTH.
e Moxe BUKOPUCTOBYBAaTHCSl HJisi CHUIBHOTO BHUKOPHUCTAaHHS mepudepiiHux
MPUCTPOIB, TAKUX K MPUHTEPHU Ta CKAHEPH.
e 3abe3mnedye MiABUIICHY O€3IEKy Ta BIJIMOBOCTIAKICTH MOPiBHSIHO 3 WAN.
Henomiku:
e OOmexeHe reorpaiuHe TOKPUTTSL.
e (OOmexeHa MacmTabOBaHICT, 1 MOXE BHUMaratd 3HAYHOI MOACpHi3aii
1H(PaCTPYKTypH JJ1s 320€3MeUEHHS 3pOCTaHHS.
e MoXyTh BUHUKHYTH TpPOOJEMHU MEPEBAHTAXKEHOCTI Ta MPOAYKTHUBHOCTI

MepexXi 3 TABUIIIEHUM BUKOPUCTAHHSIM.

MAN a6o Metropolitan area Network oxoruitoe O11blily IJIOILY, HIXK Ta, LIO0
MOKPUBAETHCS JIOKATBHOIO MEPEXKEr0, Ta MEHIy Tuiomly rnopiBasHO 3 WAN. MAN
Mae nanbHICTh 5-50kM. BiH 3'enHye 1Ba a00 O1blie KOMIT'IOTEPIB, SKi 3HAXOASITHCS
OKpEMO, ajie MPOXKHUBAIOTh B OJHOMY ab0 pi3HHX MicTax. BiH OXOIUIIOE BEIUKY

reorpadiuay o0JacTh 1 MOXKE CIYXKWUTH 1HTepHeT-mpoBaiiaepom (Internet Service



Provider). MAN npu3HadeHuii 1j1s1 KIJIIEHTIB, SIKI TOTPEOYIOTh BUCOKOIIBUIKICHOTO
nigkmodeHds. [IIBuakocti miamazony MAN B mepepaxyHky Ha MOit/c. Baxkko

MIPOEKTYBaTH Ta MiATpUMYBaTH Mepexxy Metropolitan Area.

LAN 1

HOSPITAL

LAN ~ \ LAN 2
MAN ': COLLEGE
LAN
LAN 4

LAN 3

SCHOOL ‘

LAN FACTORY

LAN

Pucynoxk 1.1 — IIpuknang mepesxxi MAN

Bigmosocriiikicth MAN MeHIIIa, a Tako)k Mae O1blie 3aTopiB B Mepexi. Lle
JIOpOro 1 Moke ad0 HEe MOKE HaJieaTw OJHIM opranizamii. [IIBUAKICTE mepenadl
naHux 1 3arpumka nomupeHHs MAN e nomipaumu. Ilpuctposamu, 1m0
BUKOPHUCTOBYIOThCS 11 nepeaayil ganux yepe3 MAN, € mozieM 1 TpoBii/Kaderb.

[Ipuknagu MAN € 4YacTHHOI0O TeNnepOHHOI MEpEKl KOMIIaHIi, sIka MOXKe
3a0e3MeunT BUCOKOMBUKICHY JiHII0 DSL kimieHTy abo Mepexy KaOelbHOTro
TenebadeHHs B MICTI.

[lepeBaru:
e 3abe3nedye BUCOKOLIBMJIKICHE MIAKIIOUEHHS Ha OUIbLIINA reorpadiyHii

TEPUTOPIi, HIXK JIOKaJIbHA MEpexKa.

e Moske BUKOPUCTOBYBATUCA K ITHTEPHET-MPOBANACD TS IEKUTHKOX KITIEHTIB.
e [Ipomonye OLIBII BUCOKI MIBHAKOCTI mepenadl nanux, Hix WAN B geskux
BUIIAJIKAX.
Henomniku:
e Mooke OyTH TOpPOTUM IS HAJIAIITYBaHHS Ta 0OCIIyTOBYBaHHS.
e MoXyTh BUHUKHYTH TPOOJEMHU MEPEBAHTAXKEHOCTI Ta MPOAYKTHUBHOCTI
MepexXi 3 TABUIIIEHUM BUKOPUCTAHHSIM.

e Moske MaTh 0OMEXKEHY BIIMOBOCTIMKICTH 1 Oe3neky nopiBHAHO 3 LAN.



WAN a6o Wide Area Network - 11e kKoMIT'foTepHa Mepesxa, sika MOUTUPIOEThCA
Ha BeNHKYy reorpadiuny oOmacTh, xouya BOHa MOxe OyTH OoOMexeHa B Mexkax
nepxaBu ado kpainn. WAN mae nanbHicTh Aii moHan 50 kM. WAN moxe Oytu
MIKITI0OYCHHSM JIOKATBHOT MEPEXKi 0 IHIIWX JOKATBHUX MEPEX 3a JOIOMOTOI0
teneOHHUX JIHIA 1 PpagioXBWIb 1 MOXE OOMEXKYBaTHUCS IMiANPUEMCTBOM
(koprioparriero abo opranizaiii€r) abo TO0CTyIHUM JJISI TPOMAJChKOCTI. TeXHOJOT1s
IIBUIKICHA 1 BIIHOCHO J0pOra.

Icaye nBa Tunmu WAN: Switched WAN 1 Point-to-Point WAN. WAN Baxkko
npoekTyBatu Ta obcmyroByBatu. IlomiOnHo no MAN, BigmoBocTiiikictTh WAN
MEHIIIa, 1 B MEPEX1 OLTbIIIe 3aTOpiB. 3aci0 3B'A3KY, IO BUKOPUCTOBYEThHCA ist WAN,
- e PSTN a6o Satellite Link. Yepe3 nepenady Ha BeuKi BIJICTaHI IITyM 1 TOMUJIKA,
K TpaBuiio, Outbie B WAN.

[IBuakicte mnepemaudi ganux (essuir.sumdu.edu.ua) WAN moBuUIbHA J0
mBuaKocTi 10-1 ToKaapHOT Mepexki, OCKUIBKH BOHA BKJIFOUA€E 301bIISHHS BiJACTaHI
Ta 30UTBLIEHHS KUIBKOCTI cepBepiB Ta TepMiHaiiB Tomo. [lIBuakicte WAN
KOJIMBAETHCA BIJ] JEKUIbKOX K171001T Ha cexynuy (Ko6it/c) MeraliT Ha CeKyHIy
(M6i1/c). (essuir.sumdu.edu.ua) 3arpuMka TMOMIMPEHHS - OJHA 3 HAWOUIBIINUX
po0JieM, 3 SIKUMH TyT CTUKA€ThCs. [IpUCTpOi, 1110 BUKOPHUCTOBYIOTHCS IS TIepeaadl
nanux depe3 WAN, - 11e onTUYHI APOTH, MIKPOXBWJII Ta CynyTHHUKH. [Ipukmagom
Switched WAN e mepeska acuHXpOoHHOTO pexuMy nepenadi (ATM), a Point-to-Point
WAN - komyTOBaHa JiHis, sKa 3'€HY€E TOMAIIIHIM KoMI'toTep 3 [HTepHeTOM.
[lepeBaru:

e Oxoruttoe Benuki reorpadiyHi paifloHU 1 MOXKE 3'€THYBATH B1IIalICHI MICIIS.

e 3abe3mnedye MiAKIIOYECHHS 10 [HTepHeTY.

e [lpomnonye BiggaaeHU JOCTYM A0 PECYPCIB 1 JOATKIB.

e Moxe BUKOPUCTOBYBATHCS ISl MIATPUMKH JEKUIBKOX KOPUCTYBadiB 1

JOJATKIB OJHOYACHO.

Henomiku:
e Mooke OyTH TOPOTHM JIUTS HAJIAIITYBaHHS Ta 0OCIIyTOBYBaHHS.

o [IpomoHye MOBUIBHIMNII MIBUIKOCTI Tiepenadi nanux, Hixk LAN a6o MAN.


https://essuir.sumdu.edu.ua/bitstream/123456789/38008/1/SMPD.doc
https://essuir.sumdu.edu.ua/bitstream/123456789/38008/1/SMPD.doc

e Moske BiguyBaTH OLIbII BHCOKY 3aTPUMKY 1 OUIBII TPHUBAJl 3aTPUMKH
MOIIMPEHHS Yepe3 BEeJMKI BIICTaH1 1 KIJTbKa MEPEKEBUX XMEIB.

e Moke MaTH HIKYY BiIMOBOCTIUKICTB 1 Oe3meky mopiBHsIHO 3 LAN.

1.2 Ors1 iICHYI09OTO CTaHy KOMIT FOTEPHOI MEpeXi mpoBaiaepa

JIst O1TBII 1ETAIBHOTO OISy PO3IVITHEMO 1CHYIOU1 THUITH ITPOBaiIepiB:

e [lpogaiinepu goctyny - HaAalOTh AOCTYN 10 [HTepHETY yepe3 BULIEHI abo
KOMYTOBaH1 KaHaJIH.

e XOCTUHI-IIPOBAWJEPH - PO3MIMIYIOTH 1H(GOPMALIIO KIIEHTa HAa CBOEMY
JIMCKOBOMY MPOCTOPI.

e Trunk Service Providers - 3a0e3mneuytoTh OOMiH TpadikoM 1HO3EMHUMU
By3JlaMHM, HaJalO4d CBOi TIOCIYI'M HE KIHIEBUM KOpPHUCTyBadaMm, a
IpoBaiiiepaM KaHaJiB.

e MepexeBi poBaiiaepu - podoTa 31 ClIOKHUBaAYAMH.

e [IlpoBaiinepu OCTaHHBLOI MWJII - BOHM HAJAIOTh KIHIIEBI IMOCIYTH, BOHU
IPOKJIAAI0Th 3B'30K BiJl Tpacu 0€3M0CEpEeaHbO 10 3aMOBHUKA.

B namoMy BumanKy KOMII'IOTEpHa Mepeka mpoBaijepa «lmobdan-HeT»
noOy10BaHa Ha OCHOBI I IKJTFOYEHHS @0OHEHTIB KPYyU€HOIO Mapoio ¢ KOMYTallifHOTO
By3J1a PO3TAIIOBAHOMY Ha OyIMHKY Ha TeXHIYHOMY moBepci. Crocid migKIoueHHS
KJIIEHTIB KPYYEHOIO Mapor0 3acTapiivii mo OaraTbOM MNpUYMHAM, HANPHUKIIAL
KpyueHa Tapa 4acTo BHUXOJUTh 3 Jajay, MOTpiOHO dacrimie oOCIyroByBaTH i,
oOnaiHaHHS 3aJI€KHE B1J €JIEKTPOEHEPTIi.

B ymMmoBax BiifiHM 3alle)KHICTh BiJl E€JIEKTPOCHEPrii 1€ MyKe aKTyaJbHe
NUTaHHA. byno BUpIeHO 3pOOWTH KOMIT IOTEPHY MEpPEXy Ha Iiid MICIIEBOCTI
HE3JIC)KHOIO BIJI €JIEKTPOEHEPTii 31 CTOpOHM TpoBaiinepa. ToOTo mpu OakaHHI
KJII€EHTa MOXHa OyJ0 BCTAHOBUTH JDKepera >KUBJICHHs( aKyMyJsITOpHI Oarapet,
reHepaTopH, TOIIO) MIAKIIOUATHA 00JIaJHAHHS Y ce0e B KBapTUPI Ta KOPUCTYBATUCS
iHTepHeToM. Haiikpaie pimeHHs npoOieMu Oyia0 MOJEpHI3yBaTH KOMIT IOTEPHY

Mepexy y JHinpoBcbkomy paitoHi TexHomoriero PON.



Komm’rorepHa mepeka, mo modymnoBana Ha ocHOBI TexHoorii PON He 30BciM
€ SHEPrOHE3aJIeKHOI0, aJie ISl TOTO 100 3pOOUTH €HEPrOHE3ANIEKHOI0 TOCTATHHO
Ha OJHOMY OYIMHKY BCTAHOBUTH aKyMYyJISATOpHI Oarapei, 1 Ha IbOMY OYIMHKY
BCTaHOBUTH rojoBHUU kKomyTarop PON — OLT. 3 exoHOMIUHOI TOUKH 30py L€
HaWBUTIAHIIIMN BapiaHT 3aMICTh BCTAHOBJICHHS AaKyMYJISITOPHUX OaTapeil Ha
KO>KHOMY OYJIMHKY.

1.3 Po3poOka opranizaiiiHuX 3aX0iB 1010 MOAEPHI3aLlii MiaMepexi

npoBaiaepa y J{HinpoBcbkoMy panoH1

1.IIpoexTyBaHHSI CXEeMH KOMIT FOTEPHOT MEPEXK1 3 BUKOPUCTAHHS BOJIOKOHHO-
ONTUYHOT apXITEKTYPH.

2. Bubip obnagHaHHs.

3. 3akymiBis o0iaIHAHHS.

4. Po3paxyHOK BapTOCTi BUTPATHUX MaTepiaiBb.

5. Ilnan po6otu.

6. IcHyroumnii cTaH Ha TaHUI MOMEHT.



PO3/ILI 2
OIJIS1]] BOJIOKOHHO-OIITUYHOI APXITEKTYPU

2.1 O mepexxki GPON

GPON - Mepexa J0CTYIy TO4YKa-TO4YKa. Ioro OCHOBHOIO XapaKTEPUCTHKOIO
€ BUKOPUCTAaHHSA MaCUBHUX PO3Trally’)KyBauiB B MEPEXi PO3MOJLIY BOJIOKOH, IO
JI03BOJIIE OJIHOMY JKMBHJIBHOMY BOJIOKHY BiJI TMOCTadajbHHKa OOCITyrOoBYBaTH
KUJIbKa OYJJMHKIB 1 MAJIMX MIJIPUEMCTB.

GPON Mae nponyckHy 31aTHICTh HIXKYE 3a Teuiero 2,488 1'01T/c 1 mponmycKHy
3natHicTh Bulle 1,244 I'6n/c, sika po3aiuisgerbes Mixk kopuctyBadyamu. [IudpyBanns
BUKOPHUCTOBYETHCS JIJIsl 30€pEKEHHS JAaHUX KOKHOTO KOPUCTYBaua 3aXUIEHUMH Ta
MPUBATHUMH BiJl 1HIIMX KOPUCTYBauiB. Xoya € W IHII TEXHOJOTrIi, sIKi MOTJd O
3a0€3MeUnTU BOJIOKHO g OyauHKYy, macuBHI onTuuHi Mepexi (PONSs), Taki sk

GPON, sk mnpaBuiio, BBa)KalOThCSA HAWCHIBHIIIMM KaHJMJIATOM Ha IITUPOKE

pO3ropTaHHs.
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Pucynok 2.1 - Tunosa mepexxa GPON

GPON Bu3Ha4aeThCsA K €IMHA a00 MOJBIMHA CUCTEMa BOJIOKHA, aje MaikKe
Bci cuctemMu GPON € equHUM BOJIOKHOM, SIK MPAKTUYHO BC1 MOMYJISIPHI TEXHOJIOT 1T
FTTH. IlpyuuH BUKOPHUCTOBYBAaTH MOJBIIHI BOJIOKHA MaJlo, XOoua ILEH BapiaHT
JIHACHO JT03BOJICHUH B CTAHIAPTI.

PIl maknageHHs BKiIO4ae B ceOe CTaHAAPTHI 1 BHCOKOI YITKOCTI Bifco B
Mepexi BOJIOKHA, BUKOpUCTOBYrOUM 1550nm mepenaBau 1 EDFA. [lns exoHoMmii

KOIITIB 1151 TOTIOJIOTiSl YaCTO BUKOPHUCTOBYEThC Haf pimeHHsM GPON IP.
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Pucynok 2.2 - TunoBa mepexa GPON 3 pagiouacTOTHUM HOKPUTTSAM

Gigabyte macuBHa onthyHa Mepexa, Bimoma sk GPON, mokmamaeTscs Ha
ONTOBOJIOKOHH1 Ka0eJi JUIsl TOCTAaBKH BiJI€0, JAHUX 1 TOJIOCOBUX CUTHAJIB. Mepexi
GPON B nanwii yac € npoBigHOIO POopMOI0 MacCUBHUX onTUYHUX Mepexk (PONS), 1
IIPOTIOHYIOTH JIO CIIBBIHOIIECHHS 1:64 Ha 0IHOMY ONTUYHOMY BOJIOKH1, TOOTO OJTHE
BOJIOKHO 3 OLT Moe TocTaBisiTH BiJ€O, 1aHi Ta TOJIOCOBI CUTHAMU J10 64 KIHIIEBUX

KOpHUCTYBauiB (a00 pe3uieHIIiN).
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Pucynok 2.3 - Tunosa mepexa GPON 3 1 6e3 WiFi

VY mopiBHSHHI 31 CTAaHAAPTHUM MIJIHUM JIPOTOM y OUIBIIOCTI PO3MOAITHHUX
Mmepex, mepexi GPON Ha 95% Oinbil eHeproeeKTHBHI - BOHM BUKOPUCTOBYIOTh
€KOHOMIYHY CBITJIOBY CHUTHANI3al[ll0 HaJ BOJIOKOHHO-ONTHUYHUM Kalejem, Ha
BIIMIHY BiJl €EKTPUUHMX CUTHAIIB HaJ MIJHUM 1 KOakciaJlbHUM kabeneM. Kpim
edextuBHOCTI, Gigabyte Passive Optical Networks 3abe3neuye nemieBe pimeHHs
JUTSI I0JTaBaHHSI HOBUX KOPHCTYBAYiB 3a IOTIOMOTOF0 ONTHYHHUX PO3TaTy’KyBadiB, 1110
JTIO3BOJISE€ JIETKO J0JIaBaTH Ta KEPyBaTH HOBUMHU KIIIEHTaAMH, IO POOUTH MEpexi

GPON nyxe OaxxaHUMH B HaCEJICHUX IMYHKTaX.



Hactynne 300paxenHs nokasye, sk npuctpii GPON OLT, posropuytuii y
tunoBiii Mmepexxi GPON, Hamae mociyrd KIHIIEBUM KOPHCTyBadaM IILISXOM

BcranoBlieHHs: GPON ONT Bcepenuni OyauHKY:
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Pucynok 2.4 — Cxema GPON OLT

Tunosa mepesxkxa GPON nocuts nipocta. Bona ckmanaerscs 3 OLT (Optical
Line Terminal), ONT (Optical Network Terminal, a iHomi Ha3zuBaeTbcsi ONU,
Optical Network Unit) 1 ontuuHoro crutitrepa. CurHaia 3 meHTpadbHOro odicy
OLT mepenaroTh Ha CILTITTEp, MOTIM CIUTITTEp po3HOCUTH curHaid Ha GPON ONT,
SAKUU 3HAXOJUTHCS BCEPEINHI OYIMHKY KiHLEeBoro kopucrtyBada. 3 OHT kiHueBuii
KOPHCTYBau MOKE ITIKIIOUUTH BC1 CBOI OCOOMCTI BiJI€0, JIaHI Ta rojoc, JaHl Ta
rOJIOCOBI MPUCTPOT, TaKl IK KOMITIOTEpH, TeaeBizopu Ta VoIP tenedonu.

Oco6muBocti GPON Networks:

e 3abe3nevyroTh MIBUAKICTH BHU3 MO Tedil 2,5 1'01T/c 1 MBHUAKICTH Bropy 1o
teuii 1,25 I'GiT/c.

o [linTpumka Benmkux BijcTaHei 10 20 KM 1 Ha BiIMIHY BiJl Miji HE CTPAXKIA€e
B/l 3HM)KEHHSI POAYKTUBHOCTI Ha BIACTAaHI.

e (OsagHaHHS HA OCHOBI CTAHAAPTIB JOCTYIIHE BiJ[ BEJIIUKOTO 1 3pOCTAIOYOTO
Yyucia MOCTayalbHUKIB, 110 JAa€ TMOCTayalbHUKAM MOCIAYr CHOKIM OyTu
3a0JIOKOBAaHUM B OJIHOMY MOCTAYaJIbHUKY.

e [lo cBoili cyTi 6e31euHo, NPy LILOMY MPOCITYILKH, MIJCITYXOBYBaHHS Ta 1HIII
3JIOMU TIPAKTUIHO HEMOKIIHBI.

ITepeBaru GPON Networks:
HaiiGinem oyeBuaHOIO mepeBaroto mMepesxk PON € MOXIUBICTh MIATPUMKH

JEKUIBKOX KOpPUCTYBadiB Ha OJHOMY ONTOBOJIOKHI 3aBISKH BUKOPUCTAHHIO



HEJOPOruX MacHBHUX ONTHYHHMX po3ranyxyBadiB; B mepexi GPON mo 64 ONT
MOXYTh CIILJIBHO BUKOPUCTOBYBATH OJHE ONTOBOJOKOHHE 3'eqHanHHs 3 OLT. Lle
poOuTh TiraGiTHI TAcHMBHI ONTHYHI MeEpeXi MNpUBAOIMBUM BapiaHTOM IS
MOCTAYaJILHUKIB TIOCTYT, SIK1 IParHyTh 3aMIHUTH MiJHI MEpEeXi Ha ONTOBOJIOKOHHI,
0COOJIMBO B MICBKHMX pailoOHax 3 BUCOKOIO MILUTbHICTIO HACEICHHS.

e J[03BOMMTH TOCTaYaIbHUKAM ITOCTYT HaJaBaTH OUIBIIE MOKIUBOCTEH IS
BUKOHAHHS 1HTEHCUBHHX JI0JIaTKIB.

e Hanalite oauH 3 HaWOUIBII EKOHOMIYHO €(EKTUBHHX CIOCOOIB st
MOCTa4YaJIbHUKIB MOCIYT JIJIsl PO3TOPTAHHS BOJIOKHA.

e 3ale3meuynTd  MaMOYTHIM  pPEXUM  JIOCTYyNy, OCKUIBKH  IIBHJAKICTb
HIMPOKOCMYTOBOIO 3'€/IHAaHHS 0OMEXEeHa TEPMIHAJIBLHUM OOJaHAHHAM, a4 HE CAMUM
BOJIOKHOM. MaiOyTHI TIOJIMIIeHHS IIBUJIKOCTI MOXYTh OYTH JOCSATHYTI 3a
JIOTIOMOTOF0 OHOBJICHHST O0JIaTHaHHS TIEpe]T OyAb-SIKUMHA OHOBJICHHSIMU Ha CAMOMY
BosokHi. (Ua.fibresplitter.com)

Bincranp Mixk GPON OLT 1 ONT, sk npaBuiio, BUBHAYAETHCS TOTYKHICTIO
3aIlyCKy ONTHYHOTO Tepe/laBada, YyTJIMBICTIO TpHiiMada JaJleKoro KiHIA Ta
ONTUYHUMHU BTPAaTaMH, ITOB'I3aHUMH 3 ONITUYHOIO pO3MOIiIbHOI0 Mepexkero (ODN).
OnTuyHa BTpaTta BiAOYBA€EThCS B OCHOBHOMY BiJI PO3'€MIB, 3pOIICHb 1
po3ranyxyBayiB.

3arampHa Bigctanb GPON - me kommpomic MDK BIJICTAHHIO Ta
CHiBBIAHOLIEHHAM Jpo0y. Hanpuknan, ko koeimeHT po30OUTTS yKe HU3bKUA,
BIH JI03BOJII€ OTpUMATH OLIbII BiJcTaH1 (10 40 kM), ajie SIKIo Koe(ilieHT po30uTTs
oy’Ke BUCOKHH, 1m0 128 apo0iB, MmO J03BOJISAIOTH Olbllie aOOHEHTIB, 3arajbHa

BijicTaHb Bij ciutitrepa 10 OHT 3meHnryeThes.

2.2 Ormsin mepexi PON

[TacuBna ontuuna Mepexa (PON) - 11e BOJOKOHHO-ONTHYHA MEpPEka, 110
BUKOPHCTOBYE TOMOJIOTII0 «TOYKA-TOYKa» Ta ONTUYHI PO3Tally>KyBaul JJis nepeaadl

JAHUX 3 OJHIE] TOYKHM TMepemadl 10 MEKUIHKOX KIHIEBUX TOYOK KOPHCTyBaua.


http://ua.fibresplitter.com/news/gpon-optimal-solution-to-ftth-24338885.html

[TacuBHUH, B IIbOMY KOHTEKCTI, BITHOCUTHCS 10 HETIOCTABIECHOI YMOBH BOJIOKHA 1
PO3MICTUICHHSI/00' € THAHHS KOMITOHEHTIB.

Ha BigMiHy BiJ aKTHUBHOI ONTHYHOI MeEpexki, €JIEKTpUYHA IOTYKHICTh
noTpiOHAa TITPKM B TOYKAX BIANPaBKH Ta mpuiiomy, mo poouts PON mo cyrti
e(DEeKTUBHUM 3 TOYKHM 30pYy BUTpaT Ha eKcIuryaTalliro. [lacMBHI ONTHYHI MeEpexi
BUKOPHUCTOBYIOTHCS ISl OAHOYACHOI Mepeayl CUTHANIB SIK B HAMPSMKY Bropy, Tak 1
BHU3 32 TE€UI€I0 JI0 KIHIIEBUX TOYOK KOPHUCTyBaya i BiJl HHOTO.

OnTOBOJIOKHO 1 po3raiyXyBadi - 11e cpas/ii "nacuBHi" komrnoHeHTH PON, siki
HE MNOTPeOyroTh >XKMBJIEHHA. ONTHYHI pO3rajlyXyBaul HE € CEIEKTUBHUMHU OO
JOBKMHHM XBHWJII 1 MPOCTO PO3IIEIUIIOIOTh OyAb-SKY JOBXHHY ONTHYHOI XBHJI B
HanpsIMKy BHHM3 3a TeYi€l0. 3BUYAWHO, PO3MICIUICHHS ONTUYHOTO CHUTHAITY
NPU3BOAUTH /10 BTPAT MOTYKHOCTI, fKI 3aJIeaTh BIJl KUIBKOCTI PO3ILIEIIIEHB
curHainy. PosramyxyBadi He MOTpeOyIOTh OXOJO/KEHHS Ta IHIIOTO MOTOYHOIO
00CIyroByBaHHs, MPUTAMAHHOTO AKTHBHUM KOMIIOHEHTaM MeEpexi (HampuKIIa,
ONTUYHUM IMIJICUIIIOBaYaM), 1 MOXKYThb MPaLIOBATH JAECCATUINTTAMM, SKIIO 1X HE
ginaru; Ui cTBOpeHHs Mepexi PON, okpiM MacMBHUX KOMIIOHEHTIB, MOTPiOHI
aKTUBHI KiHIIEB1 MOTPi1OH1 aKTUBHI KIHIIEB1 TOUKHU.

Tepminan ontuunoi miHii (OLT) €  BiAnpaBHOIO  TOYKOIO  JUIs
(ua.shtptelecom.com) mnacuBHOi onTu4yHOi Mepexi. (ea.donntu.edu.ua) Bin
MIIKJIIOYeHUT 10 OCHOBHOTOo Komytaropa uepe3 jonatku Ethernet. OcHoBHOIO
dynkiiero OLT € neperBopeHHs, KaJpyBaHHsS Ta Mepefada CUTHAIIB JJIT MEPexi
PON Ta koopauHaiisi MYJbTUIUIEKCYBAHHS ONTHYHOIO MEPEXKEBOTO TEPMIHAILY
(ONT) mns coimsHO1 mepenadi Bropy (ua.shtptelecom.com) 3a Teuiero. OHT €
YKUBJICHHSM IIPUCTPOIO NTACUBHOI ONITUYHOI MEPEKEBOI CUCTEMHU Ha MPOTUIIEKHOMY
(kopuCTyBallbKOMY) KiHIII Mepexi 1 Bkitouae moptu Ethernet st mqomamrHboro
MPUCTPOIO a00 MIAKIIOUCHHS 0 MEPEKI.

L1i mpucTpoi KiHIeBOTrO KopucTtyBava (ea.donntu.edu.ua) Takox Ha3UBAIOTHCS
onTUYHUMU MepexxeBuMu Oiokamu (OHY) (ua.shtptelecom.com) IEEE, Tomi sk

ITU-T 3a3Buuaii BukopuctoBye akpoHiM ONT. Ils ToHKa pi3HuIilss B TEPMIHOIOTT]
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TaKOX BKazye, skuii cepsic 1 crangapT PON BUKOPHCTOBYETHCS (IMB. HUKUE).
(ea.donntu.edu.ua)

Mepexxi PON  BUKOpUCTOBYIOTH apXITEKTypy «Touka- P2MP», ska
BUKOPUCTOBY€E ONTHUYHI PO3raly:KyBaul AJisl TOAUTY CUTHAIYy BHU3 3a TEUIEIO Bijl
onnoro OLT na kinbpka (ua.shtptelecom.com) nuisixiB BHU3 3a TEUi€r0 IS KIHIIEBUX
KopucTyBadiB. T1 3K po3raiay)KyBadi 00'€THYIOTh KiJIbKa IIJIAXIB BrOPY BiJl KIHIIEBUX
kopuctyBauiB 10 OLT.

Point-to-multipoint Oyna oOpaHa sK HaWOUIbII >KUTTE3aTHA apXITEKTypa
PON 1151 ONTHYHUX MEPEX AOCTYIY 3aBASIKUA BIACTHBINA €(DEKTUBHOCTI CIIILHOTO
BUKOPHCTAHHS BOJOKOH Ta HU3BKOTO eHeprocrnokuBaHHA. Ll apxitektypa Oyna
crangapTuzoBana B 1998 pori uepes cnernudikamiro ATM-PON G.983.1.

Coorogni cranpapt ITU-T G.984 nns G-PON ButicHus crangapt ATM,
OCKUIbKH aCHHXPOHHUN pexxuM repenadi (ATM) Oubiiie He BAKOPUCTOBYETHCH.

Mepexkxa PON noumnaetscss 3 TepmiHamy ontuyHoi JiHii  (OLT)
(ua.shtptelecom.com) Ha Micli JpKepena TMOCTadyalibHUKAa TOCIYT, 3a3BUYai
BIJIOMOMY SIK JIOKQIBHUN a00 IeHTpalbHUK odic, abo 1HOMI 3raayeThcs K OOMIH
abo ronoBHMI oQic. 3BIATH BOJOKOHHO-ONTHUYHHUWA >KUBUIBHUKA Kabenb (abo
JKUBWJIbHE BOJIOKHO) HAINpaBIsS€ThCd HA TMACHUBHUN pO3ralyXyBad pa3oM 3
PE3epBHUM BOJIOKHOM, SIKIIIO BUKOPUCTOBYEThCS. PO3MOMAIIBHI BOJIOKHA TOTIM
3'€IHYIOThCSL Bl CIUliTEpa JO  KpamejabHOTO TEpMiHAy, SIKUM  MOXe
pO3TaIIOBYBAaTUCS B BYJIMYHIN 11adi, B parraoBaHOMY KOPITyCi, BCTAHOBJICHOMY B
M1, Ha TeJerpagHOMy CTOBIMI a00 HaBITh Ha CTOPOH1 OyAiBAl. Drop BojgoKHa MOTIM
3a0€3IMEeYUTH KIHIIEBUN OJIMH-/I0-OJHOTO 3'€JHAHHSA 3 TIOPTY MaJliHHS TePMiHATY 10
kiHeBoro kopuctyBada ONT/ONU. VYV  jmeskux Bumajgkax MOCTIJOBHO
BUKOPUCTOBYETbCS OiNbIlle OAHOTO cIUTiTTepa. Lle Ha3mBaeThes KacKaJaHO
apXITEKTYpOIO pO3ralyKyBadiB.

Curnany, mo 3IIACHIOIOTbCS Ha >KUBUIBHOMY BOJIOKHI, MOXYTh OyTH
posmaineHi, mo0 3abe3neunuT o0cayroByBaHHs 10 256 kopuctyBadis 3 ONU abo
ONT, 110 epeTBOPIOIOTH CUTHAJHU Ta HA/IAI0Th KOPUCTYBadaM JOCTYII /IO IHTEPHETY.

Kinepkicts crnoco0iB, sxkuMu curHan Hmwkde 3a Teuiero OLT minutees abo
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PO3AUISAETHCS, MEPII HIXK JOCSITTH KIHIIEBOTO KOPUCTYyBada, BijoMa sIK KOeDIIieHT

crutritTTepa abo apobienns (Hanpukia, 1:32 abo 1:64). (ua.shtptelecom.com)
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Pucynok 2.5 — KackagHa apXiTeKTypa po3raiy>KyBadiB

VY Ounpin ckiagHuX KoHpiryparisx, e RF-Bijgeo TpaHcmtoeTbes mapaieabHo
cyx0i narnx PON a6o (ua.shtptelecom.com) nonarkosi cepsicu PON criBicHYIOTh
B Tih ke wmepexi PON, macuBHi wmynsrumiekcopu  (MUX) B
[EHTpaJIbHOMY/MicIIeBOMY o(ici 00'e JHYIOTh JOBKUHY XBHWJI1 HAKJIaJICHHSI BIJIEO Ta
JIOJIaTKOBI1 JOBKUHU XBWIb 00cayroByBaHHss PON Ha BuxigHe BosiokHO noaayi OLT.

InHoBamiero, ska € HeBiA'eMHOO 4YacThuHOW omepamii  PON, €
MYJIBTHIUICKCYBAaHHS XBWJIBOBOTO Moty (WDM), 1o BHUKOPHCTOBYETHCS IS
PO3/JIEHHS MMOTOKIB JaHUX Ha OCHOBI JJOBKUHU XBUJI1 (KOJIHOPY) Ja3€pHOTO CBITIIA.
OnHa noBKHHA XBHJII MOKE OyTH BUKOPHUCTAHA JUIS TIepeiadl JaHUX BHU3 32 TEUIETO,
a 1HIIIa BUKOPUCTOBYETHCS JJIsS MEPEHECEHHs TaHUX Bropy 3a tediero. Ili BuaLIEHI
JIOBYKMHU XBUJIb BapllOIOTHCS B 3asIeKHOCTI Bix crannapry PON y BukopucTanHi 1
MOXKYTh OyTH MPUCYTHIMU OJJHOYACHO HAa OTHOMY BOJIOKHI. (ea.donntu.edu.ua)

Texnomorist po3nonuty yacy MHOXUHHOTO focTyny (TDMA), kepoBana OLT,
BUKOPHCTOBYETHCSI JIJII BHJUICHHS TMPOMYCKHOI 3JaTHOCTI Bropy KOXXHOMY

KIHIIEBOMY KOpPHCTYBau€Bl MpOTIroM TMeBHOro mnepioay dacy. lle 3amobirae
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3ITKHEHHIO JIOBKWH XBWIb/MaHuX Ha pos'emHyBadax PON a6o OLT uepes kinbka
OHT/OHY, (ea.donntu.edu.ua) mo nepenaroTh AaHi Bropy 3a Tedieio ogHodacHo. Le
TaKOXK Ha3UBaIOTh Jomnaroro nepenadi 115 PON Bropy 3a Teuiero.

3 MOMEHTy cBOro BIpoBafxkeHHI B 1990-x pokax texuonoris PON
MPOJIOBXKYBaja PO3BUBATHCS, 1 Kijgbka 1Tepallii TomoJyiorii Mepexi PON
ohopmmincsi. OpUriHaNbHI CTaHAAPTH MAcHUBHOI onTU4YHOI Mepexi, APON Ta
BPON, mocTymnoBo MOCTYHNWJIMCS MICLIEM HPOMYCKHIN 31aTHOCTI Ta 3arajbHUM

nepeBaram MpolyKTUBHOCTI HOBIIIUX BEPCIi.

NG-POMN2 XGS-PON NG-POMN2
Up Down Down
1 ]

1500 1524 - 1544 1550' 1598 - 1603 T4
Pucynok 2.6 — Tunu nocinyr PON

I'irabitauii PON, a6o G-PON, pozpobnenuit ITU-T, BukopucroBye IP-
MIPOTOKOJIM 1 BU3HAHUHM 3a BUAATHY THYUYKICTH IIOJ0 THUIIB Tpadiky, BKIOUAIOUN
«TOTPIMHI) TIporpamMu JJig rojiocy, [HTepHeTy Ta TenebaueHHs. 3arajdbHUN METOJ
iHkancysnii G-PON 3naruuii nakysaru [P, Ethernet, VoIP Ta 6arato iHmmx Tumis
JAHUX.

G-PON BBaxkaetbcs je-pakto crangaprom PON, 110 BHKOPHUCTOBYETHCS
ChOTOJIHI, 3 Mepekamu, (ea.donntu.edu.ua) mo mokpuBarTh Bijgctani Bix 20 mo 40
KM, 3QJI€KHO BIJl TPHUHHSATOTO CIIIBBIHOIICHHS PO3KOIY, HaJl OJHOMOIOBUM
BOJIOKHOM. JIOBKHHA XBUJI1 HUKYE 3a TeUl€r0 HanamToBada Ha 1490 HM 3 TOBKHHOO
XBHJI BuIle 3a Tedicro Ha 1310 BM, 31 MIBUAKICTIO HUXKYE 3a Tevicro 2,4 ['0iT/c1 1,2
I'6iT/c Bropy 3a Teuiero.

JlonatkoBuM cTanmapToMm mnacuBHOi ontuuHOoi Mepexi Bil IEEE e Ethernet
PON, a6o E-PON, skuii po3pobienuii 1jsi 0e3110BHOT CYMICHOCTI 3 MPUCTPOSMU

Ethernet. Ha ocnoBi crangapty IEEE 802.3 E-PON He motpeOye 101aTKOBHX
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ITPOTOKOJIB THKATICYIISIITT a00 MePEeTBOPEHHS [T IMiIKJITFOUEHHS 10 MEPEK Ha OCHOBI
Ethernet. Ile ctocyeThes sk HanmpsMKy Tiepeaadi JaHUX Bropy 3a TEUi€ro, TaK 1 BHU3
3a TEYI€l0.

3Buuaiinuii E-PON Moxe miaTpuMyBaTh CHUMETPUYHI MIBHAKOCTI A0 1,25
['6it/c Bropy 3a Tedieto 1 BHU3 3a Teviero. [lomidono 1o G-PON, E-PON 3a6e3neuye
mianaszon Big 20 g0 40 kM, 3HOBY K TaKH, 3aJIe)KHO B KoedilieHTa pO3/IIJIEHHS, 1
BUKOpHCTOBYE anasorigai (ea.donntu.edu.ua) 1310 am Bropy 3a Tediero i 1490 um
BHHM3 3a TCUI€IO JIOBXKWHU XBWJb, uepe3 1e E-PON 1 G-PON He Moxyrs Oyru
posropuyTi B oaHid wmepexxi PON. Hosa mnonpaBka po cranpapty IEEE
(ea.donntu.edu.ua) E-PON Oyna BBenena B 2020 porri ans MiATPUMKH poOOTH 25
['6it/c 1 50 I'6iT/c E-PON Hajg ofHi€I0 HUTKOIO ONTUYHOTO BOJIOKHA.

bibmr  mpocynytuii  ctangapt 10G-EPON  30unbliye MBHIKICTH 10
cumerpuannx 10 ['6iT/c Bropy 3a Tedi€ro 1 BHU3 3a TE€UIEI0, KPIM TOTO, BiH MPAIIOE
Ha pi3HUX JoBxkuHax xBuwib (ea.donntu.edu.ua) mo E-PON, BuxopuctoByrouu
1577nm BHU3 3a Tediero 1 1270nm Bropy 3a Teviero, e J03BOJISIE BAKOPUCTOBYBAaTH
onuH 1 Tol xe PON sk giua E-PON, tak 1 10G-EPON oxHo4YacHO SIK Me€XaH13M, 110
JTO3BOJISIE 31MCHIOBAaTH OE3LI0BHE OHOBJICHHS CEPBICY Ta 30LIBLIEHHS MOTY>KHOCTI
icHytouoi mepexi PON.

10G Bepcis G-PON Bigoma sk XG-PON. Lle#t HOBUIA MPOTOKOI MIATPUMYE
mBuakicts 10 ['6it/c (ea.donntu.edu.ua) BEM3 3a Tewiero i 2,5 ['6it/c Bropy 3a
Tediero. Xoua yMOBHOCTI (pI3MYHOTO BOJIOKHA Ta (hopmaryBaHHs JaHUX 1JIEHTUYHI
opuriHaiabHOMy G-PON, nomxunu XBuib 3mictuincs, n1oaioHo 10 10G-EPON, no
1577 am nnst BHu3 32 Tediero Ta 1270 HM il BepXHBOTO. 3HOBY K TakH, 1€
HaJAIITyBaHHS J03BOJIsSE BUKOPUCTOBYBaTH Ty (ea.donntu.edu.ua) x mepexxy PON
sk 17151 G-PON, tak 1 1151 XG-PON ognouacHo. Posmmpena Bepcist XG-PON e XGS-
PON, sxuii BUKOPHCTOBYE Ti XK JOBKMHM XBWib, 1m0 1 XG-PON 1 3a0e3neuye
cumerpuane 10 ['611/c sik (ea.donntu.edu.ua) Bropy 3a Tedi€ro, Tak 1 BHU3 3a TEUI€IO.

Kpim XG (S) € NG-PON2, sika Buxopucrorye WDM 3 nexuibkoma 106G
JOBKMHAMU XBWJIb, SIK BTOPY, TaK 1 BHU3 32 TEUI€I0, 100 3a0€3MeYUTH CHUMETPUIHY

nociyry 40 I'6it/c. 3HoBy % Taku NG-PON2 BUKOPUCTOBYE pi3HI JOBKUHU XBUJIb
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10 G-PON 1 XG/XGS-PON, mo6 3a0e3meunTr CIijibHe ICHYBaHHS BCIX TPhOX B
onHi mepexi PON.

OCK1JIbKM BUMOTH JIO IITBUJIKOCTI MPOJAOBXKYIOTh 301IbIITYBaTHCS 3 POKY B PiK,
XG-PON, XGS-PON 1 NG-PON2 3abe3mneuars HIISX OHOBJICHHS, SIKHM IOBHUHEH
BUSIBUTHUCS 0COOJIMBO KOPUCHUM Y BEJIMKUX HAJAIITYBAHHAX MYJIbTHOPEHAApPIB a00
O13HeC-KJIIEHTIB 1 IK yacTuHa 0e3apoToBux Mepex 5G. (ea.donntu.edu.ua)

ITU-T BuGpaB uactory 50 I'Git/c mnst mactymHoro mokoniHHsS G-PON, 3
nepmuM cranaaptom acumerpuyHoi (S0Gbps/12.5Gbps, 50Gbps/25Gbps) 50G-
PON ony6mikoBanoro B 2021 pormi, 1 MONPaBKOIO, IO BH3HAYAE€ CUMETPHUUYHY
nocnyry 50 I'6it/c, mo nocniaysana B 2022 pori. [Ipairoroun Ha JOBKUHAX XBUIIb
1286 uM Bropy 3a tediero 1 1342 HM BHU3 3a TeUi€10, HOBUM CTaHJIAPT MPU3HAYCHUN
quist criBicHyBaHHA 5K 3 G-PON, Tak 1 3 XG (S) -PON.

Crangmapt 50G-PON € BaxiIuMBUM KpPOKOM BIEped Mg 3aJ0BOJICHHS
BUMOTIJIUBUX KUTIOBUX Ta PpoHTATBHUX BUMOT S5G. X04a MOBHICTIO MATPUMYETHCA
npoBiiHUM oOnaaHaHHAM PON, mpucTposMu Ta mocTadajibHUKaMu 4YiIiB, MEpIIe
xomepitiiine posroprans S0G-PON ouikyetbest B 2024 porii.

PaniodactoTHi TeneBi3iiHI curHainu (aHanoroBi abo 1U(POBI) MOXKYTh
TpaHciaroBatucs yepe3 PON nuisixom MOIymsIi Ha OHY IOBXKUHY XBUJI1 CBIT/IA, SIK
MpaBUJIO, BUKOPUCTOBYIOUM MOBXKHHY xBuii 1550 ©HM, mne HasuBaeTrbcs RF-
HaKJIaJIEHHS BIJEO.

PON iHOAl Ha3mBaioTh «ocCTaHHBOI Muie» (ea.donntu.edu.ua) wmix
npoBaiiiepom 1 kopuctyBauem, abo Fiber to the X (FTTX) 3 «X», mo o3Haudae
oynuHok (FTTH), Oynismto (FTTB), npumituenns (FTTP) a0o iH1e micue, 3a1eXH0
BiJl TOTO, JIe ONITUYHE BOJIOKHO 3aKiHuyeThcs. Ha manuit MomenT, fiber-to-the home
(FTTH) 6yB ocHoBHUM nonatkom ajist PON.

3menHnieHa kabenpHa iHGpacTpykTypa (6€3 aKTUBHHUX €JIEMEHTIB) Ta THYYKa
nepefadya HOCIIB MaCHBHUX ONTHYHUX MEPEXK 3pOOMIM iX 11eaIbHUMH IS
nomaiiHboro IaTepHery, ronocy Ta Bimeo nonarkiB. Ockuibku TexHoioris PON

MPOJIOBXKYE BJIOCKOHATIOBATHCS, TTOTEHIIIMHI TOIATKA TAKOXK PO3ITUPUITUCS.


http://ea.donntu.edu.ua/bitstream/123456789/33795/1/Hrynchii_master_2021.pdf
http://ea.donntu.edu.ua/bitstream/123456789/33795/1/Hrynchii_master_2021.pdf

Pozropranns 5G TtpuBae, i mepexxi PON 3Hailmmm HOBE 3aCTOCYBaHHS B
fronthaul 5G. Fronthaul - 1me 3'emHaHHS MiX KOHTPOJEPOM IUIIHTyca Ta
JIMCTaHIIMHOIO TOJIOBKOIO pajlionpuiiMaya Ha CTUTbHUKOBOMY MaiIaHuMKYy. 3aBIsIKU
BUMOTaM TIPOITYCKHOI 3MaTHOCTI Ta 3aTpPUMKH, 10 TNpeasBiIsioTees SG,
BukopuctanHs mepesxk PON miis 3aBepiuienns 3'ennans fronthaul Mmoxxe 3mMeHmuTH
KUTBKICTh BOJIOKOH Ta MIJBHUIIUTH €(hEKTUBHICTH O€3 IIKOIU JIJIS1 TPOTyKTUBHOCTI.

Maiibxe Tak camMo, sIK BUX1JHHM CUTHA PO3AUIIETHCS MI>K KOPUCTYBa4aMHU JIJIst
FTTH, curHam 3 IJIiHTYCIB MOXe OyTH PO3MOAUICHHM Ha MAacHWB BIJJIaJICHUX
panioronoBok. Yroga 25GS-PON Multi-Source (MSA) oO'ennana Benukux S5G-
OMepaTopiB 1 MOCTAYAILHUKIB 3 METOIO HaJaHHS CUMETPUYHOIO cepricy 25 I'0it/c
JUTSI 33]TOBOJICHHST BUCOKOIIBUIKICHUX BUMOT Mepex SG.

JlolaTkoB1 MPOTpaMH, siki 100pe MiaXOASITh AJisl HACUBHUX ONTUYHUX MEPEK,
BKJIIOUAIOTh KaMITyCHU KOJIE/KIB Ta Ol3Hec-cepenoBuia. s mporpam Kamirycy
Mepexi PON naroth repeBaru o0 MBUAKOCTI, CIIOKUBAHHS €Heprii, Ha1iHOCTI
Ta BiACTaHI  JocTymy. TakoX  3HIKYIOTBCS ~ BUTpPATH, MOB'A3aHl 3
o0y0BOIO/PO3TOPTAHHSAM 1 MOTOYHOIO OIEPAIi€lo.

PON no3Bossie iHTerpamiro (QyHKIIH Kamoycy, TaKUX SK YHOPaBIIHHS
OymiBiero, Oe3neka Ta MapKyBaHHS 3 3MEHIICHHUM BHWIUICHUM OOJaJIHAHHSM,
Ka0els MU Ta CHCTEeMaMH YIpaBIiHHSA. AHAJOTIYHO, CEpelHI Ta BENWKi Oi3Hec-
KOMILIEKCH MOKYTh OTPUMATH HEraiiHi BUTOAM Bij BripoBamkeHHa PON, nmpu nupomy
3HIDKEHI BUTPATH Ha BCTAHOBJICHHSI Ta OOCITYTOBYyBaHHS 0€3M0CEPEIHBO BITUBAIOTh
Ha CYTb.

Posroprannss PON mae Oarato mepeBar. HailronoBHIIIOW 3 HUX € HU3BKE
CHEepProCIOKMBAaHHS Mepexi NOCTymy. OCKUIBKM JKUBJICHHS IMOTpIOHE Juilie Ha
nepenaBalbHOMy Ta TPUUMAIBHOMY KIHIIX CHTHaJIy, B CHCTeMI MEHIIIEe
CJIIEKTPUYHUX KOMIIOHEHTIB, 1110 3MEHIIYE MOTpedy B TEXHIYHOMY OOCIyrOByBaHHI
Ta UMOBIPHICTh BUXOAY OOJaHAHHS 3 JIay.

[TacuBHa apxiTeKTypa TakKoX YycCyBae ToTpeOy B kabenpbHuX mmadax,
1HGOPACTPYKTYPl OXOJO/DKEHHS 1 MPOMIKHOMY TMPOTpaMHOMY 3a0e3MedeHHi: 3

po3BuTkoM TexHosorii PON moxepHizaiiii abo 3amiHi TOTpeOyIOTh JIMIIE KIHIIEBI



mpuctpoi (OLT, ONT/ONU), (ea.donntu.edu.ua) OCKiTbKH BOJIOKOHHO-OTITHYHA
1H(pacTpyKTypa 1 po3raigyKyBadi 3aJIMIIAI0THCS HE3MIHHUMH.

Oneparopu MOBHUHHI MaKCUMaJbHO €()eKTUBHO BUKOPUCTOBYBATH CBOIO HOBY
a00 icHyr0uy 1HGPACTPYKTYPY, 3HAXOJIIHN CIIOCOOM HAIaHHS MTPOITYCKHOI 3IaTHOCTI
yepe3 icHytouy Mepexy. [loeanyroun pizui ctangaptu PON 3 Takumu rnociyramu,
sk RFoG (RF uepes ckio) 1 RF-Bizieo, MoxkHa 3ampornonyBarTu Kijibka mociyr (triple-
play) Ha omHomy PON, mo6 orpumaru OuIblly HMPOMYCKHY 3JaTHICTB 110 TOMY K
BOJIOKHY.

MigHi Mepexi, Kl 3aMiHIOI0TbCS Ha PON, uyTiuBi 10 €IE€KTPOMArHITHUX
nepemikos 1 mymy. Ontuuni Mepexi PON He cxuibHI 10 TaKUX NEPEHIKoj 1
30epiraroTh IUIICHICTh CHTHAJy Ha 3alUIJaHOBAaHUX BiJICTaHAX; B Mmepexkax PON
aktuBHI npuctpoi (ONT, ONU (ea.donntu.edu.ua) i OLT) HaneXHUM YHHOM
KEePYIOTh CHHXPOHI3AIIIEIO 1 TIepeaaueto CUrHaly, B TOW Yac SK MacUBHI ONTHYHI
KOMIIOHEHTH BTpaTu (ONTUYHE 3aracaHHs) € OCHOBHOIO MPOOJIEMOI0; i Mepexi
JeTKO OOCITYrOBYBaTH Ta yCyBaTH HECIPABHOCTI, OCKUIBKH JKepena BTpaT Ha
exemenTax PON nerko mo6ayuTu Ta iIeHTU(IKyBaTH.

Hespaxkaroun Ha 4YMCIEHHI [epeBaru, ICHYIOTh THOTEHLINHI HEIOIKH
MACUBHUX ONTUYHUX MEPEX B MOPIBHSAHHI 3 AKTUBHUMU ONTUIHUMU MEPEKAMU.
Hianazon nis PON oomesxenwit Big 20 10 40 kM, TO/1 SIK aKTUBHA ONITUYHA MEpeKa
Moxe gocaratu 10 100 km.

VYcyHeHHs HeCcTIpaBHOCTEN MOXKe OyTH CKIAIHUM 32 JICIKUX YMOB, OCKUIBKH
TECTOBUI JIOCTYN MOKe OyTm 3a0yTuii abo mpoirHopoBanmid mpu po3pobiti PON, a
TE€CTOBI IHCTPYMEHTH MOBUHHI JO3BOJIATH YCYHEHHSI HECIIPABHOCTEW B CITyK01, HE
HNOPYIIYIOYM OOCITYrOBYBaHHS 1HIIMX KIHIIEBUX KOpHCTyBaudiB Ha ToMmy * PON.
Ski1o TecToBU JOCTYN ICHYE, TO TECTH MOXYTh OyTH BHUKOHAHI 3a JIONOMOIOO
MOPTATUBHOTO 200 IEHTPaII30BAHOTO TECTOBOTO PIMICHHS 3 BUKOPUCTAHHSIM 11032
Jiana3oHy JOBXHWH XBWIb, Takux sK 1650 HM, 1m00 YHUKHYTH 3ITKHCHHS 3
icHyrouuMu JoBkuHaMu XBWIb PON. SIkio TectoBuil IOCTyn HE IUIAHYEThCS,
JIOCTYTI TIOBMHEH OyTH OTpUMaHuUi 3 ofHI€T 3 KiHieBux Touok Ha OLT a6o ONT, a6o

poszain PON noBuHeH OyTH TUMYacOBO BUBEIICHHH 3 eKCILTyaTallii.


http://ea.donntu.edu.ua/bitstream/123456789/33795/1/Hrynchii_master_2021.pdf
http://ea.donntu.edu.ua/bitstream/123456789/33795/1/Hrynchii_master_2021.pdf

3apnsku apxitektypi P2MP, ninis nomaui Ta OLT 06CIyroByroTh Kijbka
KIHIIEBUX KOPUCTYBadiB (MOTEHIINHO 710 256). OCKIIbKMA HAAMIPHOCTI y BUNAAKY
BUIIAJIKOBOTO pi3aHHs BosokHa abo HecnpaBHoro OLT (ea.donntu.edu.ua) maro,

301# Ciry>kOM MOXKe OyTH BEJIUKHM.

Access Feeder Primary Distribution Secondary Drop Customer
Node FCP FCP Premise
Low to Medium Vulnerability High Vulnerability
(Affects many customers) (Many interactions)
ONT ONT
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Pucynok 2.7 — Apxitextypa P2MP

B uinoMmy, mpuTamaHHI mepeBard MAaCUBHUX ONTHYHUX MEPEX ICTOTHO
MEePEBAXKYIOThH 111 0OMEKECHHS.

Ockinbku TexHosoriss PON mpogoBxye BIOCKOHATIOBATUCSA, CTPATEeTiuHI Ta
EKOHOMIYHI riepeBaru po3roprans PON cTatoTh 011111 TIEPEKOHIMBUMU. 3aBIaHHS,
Kl BUPIIIYIOTh JW3ailHEpH MaHOyTHIX TOKOJIHb, BKJIKOYAIOTh MOJIMIIEHHS
MOKJIMBOCTEH Jlana3oHy Ta OLIII BUCOKI KOS(DIIIEHTH CIUTITEPIB, 00 11ie O1IbIe
3MEHIIUTU BUTpaTH Ha kabenb. Lli mominieHHs, B MO€HAHHI 31 MIBUIKICTIO, sIKa
3apa3 gocsrae 10 I'6it/c 1 Hezabapom pgocsrae 50 ['Git/c 1 maimi, JDOMTOMOXYTH
MPOJAOBKUTH PO3IIUPEHHS TACUBHUX OINTUYHUX MEpPEeX B PO3YMHI MICTa,
YHIBEPCUTETH, JIKapHI 1 KOpmopailii, $Ki CKJIaJaiTh MIIKIOUYCHUH CBIT

3daBTPAIIHBOTO TH:.

2.3 Kumtouori BigminHOCTI GPON npotu EPON


http://ea.donntu.edu.ua/bitstream/123456789/33795/1/Hrynchii_master_2021.pdf

Sk Mmu BcTaHoBUIIH, Mepeki Gigabyte 3HaUHO TIEPEeBEPIIYIOTH CTapi 400 MEHIIT
npocynyTi tunu 3'eqHanb. Ogaak GPON He € equHUM BUOM MTACUBHOI OMTHYHOT
mepexi. Moro naitGmmkunii ananor - EPON - Ethernet Passive Optical Network.

Xoua 111 Bl CHCTEMH B 3HAUHINA Mipi CXOX1 32 CBOE€IO pOOOTOIO - BiANpaBKa
JTAHUX Yepe3 MacCHBHI BOJOKOHHO-OITHYHI MEPEXI - 1 € IOMIHYIOYUMU CBITOBUMH
CTaHJapTaMHU BOJIOKOHHO-ONTHYHUX KOMYHIKAIliil, BOHU TaKOX BIIPI3HAIOTHCS 3a
KUTbKOMA KJTIOYOBUMU MapaMeTPaMH:

o [Ilsuokicms: Ha Bimminy Big Mmepex Gigabyte, siki MaroTh 3MiHHY MPOIYCKHY
3MATHICTH SIK Ha 3'€IHAHHSIX Bropy 3a TEUi€l0, TaK 1 BHU3 3a TE€Ul€l0, MPOITyCKHA
3natHicTe EPON cumerpuuHa 1 (pikcoBana Ha piBHI 1 rirabiT B CEKyHAY SK IS
nepenavl IaHuX Bropy 3a TE€UI€l0, TaK 1 HUXKYE 3a TEUI€IO.

e Bapmicmse kinyegozo kopucmyesauda.: Ockinbku mepexi Gigabyte ta Ethernet
3aCHOBaHI Ha BOJIOKOHHO-ONTHYHOMY (pEeWMBOpKY, BUTparTH Ha pO3pOOKy Ta
pO3ropTaHHs JiJ1si 000X CTaHAapTIB 3HAYHOIO Mipoto cxoxki. OaHak mepexi Gigabyte
BUMAararoTh CIICIiadbHUX, OUIBII JOPOTHUX YHIICETIB JJI1 PO3MIMICHHS OLIbII
BUCOKUX MmBHaKOcTe. Mepexi Ethernet, 3 iHmoro 6oky, GyHKIIIOHYIOTh 3 YyKe
BCTAHOBJIEHUM TMpoTokojioM Ethernet, poOmsium iX AemieBImIMMH JJiS KIHIIEBOTO
KOpPHUCTYBaua.

o Sfxicmw obcnyeosysanns (QoS): (ea.donntu.edu.ua) sxictb 00CTyrOByBaHHS
a60 QoS - 11e TPOTOKOJIH, THTETPOBaH1 B OYy/Ib-SIKY TEICKOMYHIKaIlIiHY MEPEXKY, 100
3a0e3neunTu Oe3nepebiiiHy poOoTy. Y BUNAAKY MACMBHUX ONTHYHHUX MEPEX LE
O3Ha4ya€ PETyalOBaHHS MapaMeTpiB, TaKWX SIK MPOMYCKHa 3IaTHICTh, 3aTPUMKA,
TPEMTIHHA 1 MBUAKICTh MOMHJIOK, TaK IO KIHIIEBI KOPUCTYBaul MEPEXi MOXKYTh
KOpUCTyBaTucs 0e3nepeOiitHiM 3'€JTHaHHSAM HaBITh M1 Yac BUCOKOTO Tpadiky. s
BUpIIIEHHS pobJieM 3 BHCOKUM Tpadikom nposaiinepu Ethernet PON peanizyrors
tern Virtual Local Area Network (VLAN), ski A03BOJSAIOTH M MOMIMIIATH
MPOMYyCKHY 3AaTHICTh Mepexi. Gigabyte PON, 3 iHmoro 60ky, MaioTh BOyZOBaH1
texHosorii QoS, mo poOuTh ympaBMiHHS TPOOIEeMaMH MEpPEXi JeleBIe 1

IPOCTIILIE.


http://ea.donntu.edu.ua/bitstream/123456789/33795/1/Hrynchii_master_2021.pdf

GPON ab6o Gigabyte [TacuBHa onTuyHa Mepeka € OHIEI0 3 HAWCKIIQTHIIITIX
TEJICKOMYHIKAIIHHIX CHUCTEM Ha ChOTOIHINIHIN JCHb.

Moro BHCOKi IIMPOKOCMYTOBI MOXIIHBOCTI, €Heproe(heKTHBHICTD i IPOCTOTA
00CITyroByBaHHS POOJISITH MOTO MEpPEker0 BHOOPY Ml 6araThox MOCTada bHHUKIB
nociyr Inernet, TV 1 VoIP.

Xoda 11e He 30BCiM MpoOJIeMHa CHCTEMa, BOHA 3HAYHO IMEPEBEPIIyE CTapi

CTaHJapTH 3B'3KY 1 HaBITh JesAKi cTapi Mepexi, Taki ik EPON.

2.4 TlakeTHH IIIAX BHA3 JO KOPUCTyBada

Sk moka3aHo Ha 300paxkeHH1 2.8, makeTu WayTh BHU3 3a Tedieto Bijg OLT no
pi3arx ONU.
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Pucynok 2.8 — CxeMa nuisxy nakeTiB 10 KOPUCTYBayiB

(il

o [lakeTn BHM3 3a TEUi€l0 MEPECUTIAIOTHCA SK TPAHCIAIII, 3 OJHAKOBUMU
JAaHUMH, 10 HajacwiatoThesa 10 BCix Tux ke ONU/ONT 3 pi3HUMU JaHUMU,
ineHTudikoBaHUMH ieHTUdiIKaTopoM opty GEM.

o Jlo3Bomsie ONU/ONT orpumyBaru Oaxani aaHi 3a imeHtudikaropom ONU.

e Jliama3oH JOBXHH XBHJIb HIKYC 32 TeUi€r0 cTaHOBHUTH Big 1480 - 1500 HM.

e PolGota Ge3nepepBHOrO pexuMy HIKYE 3a Teuielo - HaBiTh TaMm, ¢ HeMae
TpadiKy KOpUCTyBaya, 1o mpoxoauth uepe3 GPON, icHye mocTiiHui curHa,

32 BUHATKOM BHUMAKIB, KOJIHU Ja3ep aAMIHICTPAaTUBHO BUMKHEHO.



Sk mokazaHO Ha 300pakeHHI 2.9, MPOBOMUTHCS MPOIEAYypa TEepeCUITaHHsS

MaKeTiB BHU3 JI0 KOPHCTyBaua.

'-—P]
Gﬁk_ﬂ?onj S : g IFgpon
| v
| N N—a
IFgpon | GEM Port < - { GEM Port fiter ]o
| - 2 :
[Y GEM Port ‘7: g IFgpon

Pucynok 2.9 — Cxema mniporietypu rnepecusiiaHHs MakeTiB

1. OLT Bianpasnse kaapu Ethernet 3 moptiB Uplink Ha Motysie 06poOKku mociyr
GPON Ha 0CHOBI HaJlaIITOBaHUX TpaBwi 10 mopTiB PON.

2. IMotim monynb 06po0ku nociyr GPON inkancyntoe kaapu Ethernet B makeTn
nanux nopty GEM nu1s mepenadi BHM3 3a TEUIETO.

3. Kagpu GPON mnepenauir koueprenuii (GTC), ski mictate GEM PDU,
TpancmotoThest Ha Bcl ONT/ONU, migkmtoueni 10 nopty GPON.

4. ONT/ONU ¢inbTpye oTpuMani gaHi Ha OCHOBI ieHTU(DiKaTopa nopty GEM,
1o mictuthbes B 3aroioBky GEM PDU, 1 30epirae aaHi, TiJIbKM 3HAYHI IS
noptiB GEM nHa npomy ONT/ONU.

5. ONT nekarcymtoe mai 1 Bianpasise kagapu Ethernet kiHiieBuM kopucTyBauaMm
yepe3 CEepBICHI MOPTH.

CrpykTypa pyxy nakety BHU3

e Pamka GPON mae QikcoBany moBkuHY 125 ¢, 110 CKJIaJa€eThCcs 3 ABOX
KOMIIOHEHTIB: (pi3uyHoro OyioKy ymopaBimiHHS BHM3 3a Teuieio (PCBd)
(ua.fibresplitter.com) i KOpHCHOTO HaBaHTAKEHHS.

e OLT Tpancmoe npykoany 1uiaty Ha Bci ONU/ONT. OHY/OHT orpumytots
JPyKOBaHy IJIaTy 1 BUKOHYIOTh OIepallli Ha OCHOBI OTpMMaHOi1 1H(opmalriii.

e PCBd cknanaetses 3 3arosioBka GTC 1 BWmap:


http://ua.fibresplitter.com/info/ftth-gpon-39145952.html
http://ua.fibresplitter.com/info/ftth-gpon-39145952.html

o GTC Header - BuxopucrtoByeTbes Uit po3NOAUTY KaJlpiB, CAHXPOHI3AI] Ta
kopekuii momuiok Brepen (FEC).

o BWmap - Ilone cnosimae gy:xe ONU 1po po3noJiij mMponycKHOI 31aTHOCTI
Bropy 3a Tediero. BusHauae crapToBi Ta KiHIeBi yacoBi iHTepBanu mausa T-KOHT
kockHoro OHY. Ile rapantye, o Bci OHY HaacunaioTh 1aHi Ha OCHOBI YaCOBHX

npoMiKKiB, BusHaueHuX OLT st 3ano0iranHs KOHQIIKTY JaHUX.

1 GTC Frame n—-1 GTC Frame n GTC Frame n+1
F ] > >
PCBd GTC Payload PCBd GTC Payload PCBd GTC Payload
GEM Frame GEM Frame GEM Frame

59843 F8.2

Pucynok 2.10 — Po3ropnaytuii surisin PCBd

Sk nmokazano Ha 300paxeHH1 2.10, po3mupeHnii BUTIISL JPYKOBAHOI TUIATH 1
Te, 1m0 MicTuThest B GTC xoprucHOTO HaBaHTaKEHHS.
KitouoBi ymoBH:

e Psync (noBxuHa 4 Oaiita) - (p13U4HE MOJIe CUHXPOHI13alliil. Bka3ye Ha mo4arok
KOXKHOI IPYKOBAHOI IJIaTH.

e Ident (moBxuna 4 0aiiTa) - BUKOPUCTOBYETHCS JIs MO3HAUYCHHS BEIUKHX
CTPYKTYp  KaapiB.  MICTUTh  JIYWMIBHUK  cynepdpenMiB,  SKHii
BUKOPHCTOBY€ETHCS CUCTEMOIO U PYBaHHS.

e PLOAMUA (13 momxwuna Oaiita) - ®@izuunuii map OAM (PLOAM) BHU3 11O
teuii nosst. [logymaiiTe mpo 1€ sIK Ipo orepallito Ha OCHOBI MOBITOMIICHb 1
kaHai ynpasninas Mk OLT 1 OHY/OHT.

o BIP (momxkwmna 1 Oaiita) - OIT-3MilIaHa TAPHICTh NpUAMaYeM JIs

BUMIPIOBaHHS KUIBKOCTI MOMUJIOK Ha JIAHII.



e Plend (momxuna 4 Oaiita) - IOBXHWHA KOPUCHOTO HABAaHTAXCHHS BHHU3 3a

TEUi€I0 MOJIS.
2.5 Pyx makeTiB Bropy BiJl KOPUCTYBayiB

Sk mokazaHo Ha 300pakeHHI1, MOTIK NakeTiB Bropy Bij pizHux ONU no OLT.
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Pucynok 2.11 — Cxema nuisixy makeTiB BiJi KOPUCTYBauiB

e Ilepenaya makeTiB Bropy 3a Teuiero Bii0yBaeThcsi yepe3 TDMA (wacoBuit
MOJILJT MHOXKMHHOTO JTocTymy). Bincrans mixk OLT 1 ONT/ONU BumiproeThbes.
YacoBi MUIMHA BUAUISAIOTECS BUXoAsuM 3 Bijctani. ONT/ONU Binmnpasisie
Tpadik Bropy 3a T€4i€r0 Ha OCHOBI HAJIaHOTO YaCOBOTO 1HTEPBAITY.

e JlunamiyHui posnoAin mnponyckHoi 3aarHocti (DBA) nos3Bomse OLT
KOHTPOJTFOBATH B PEXUMI PEATBHOTO Yacy, MepEeBaHTaKCHHSI, BUKOPUCTaHHS
MPOITYCKHOI 3aTHOCTI Ta KOH(Irypariii.

e Bussisie 1 3amo6irae 31TKHEHHS Yepe3 Aiana3oH.

e JloBkMHA XBWJII BHIIIE 3a TEUI€I0 KOJIUBAETHCA B Mexkax 1290 - 1330 am.

Ak moka3zaHo Ha 300paxkeHH1 2.12, IpPOBOAUTHCS MpOIEAypa MepecHIaHHs

MaKEeTIB Bropy 3a TEYIEIO.
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Pucynok 2.12 — Cxema npoleaypu nepecuiants MakeTiB

. ONT/ONU mnancunae Ethernet d¢peiimu B mnoptu GEM Ha oCHOBI

HAJAIITOBAaHUX MPAaBUII, SIK1 BIJOOpaKaroTh MOPTH OOCITYTOBYBaHHS Ta MOPTU
GEM.

[Toptu GEM iukancymntorots kagapu Ethernet 8 GEM PDU 1 nonatots 111 PDU
1o uepr TCONT nHa ocHOBI mpaBu, siki BigoOpaxaiots noptu GEM 1 uepru

TCONT.

. Uepru TCONT BHKOpPHUCTOBYIOTH 4YacoBi CJIOTH Ha ocHOBI DBA, motim

nepenatrote GEM PDU na OLT.
OLT nexancyntoe GEM PDU, tenep BugHO opuriHanbHuil kaap Ethernet.

. OLT nancunae kagpu Ethernet 13 3aganoro uplink-mopty Ha OCHOBI TIpaBuI,

K1 BITOOpaxaroTh MOPTHU 0OCIYrOBYBaHHS Ta MOPTH uplink.

CTpykKTypa pyXy Haketry Bropy

Koxxna Bute 3a teuiero pamka GPON mae dikcoBany nosxuny 125 c.
Kosken kaap Bropy 3a Te4i€l0 MICTHTh BMICT, 110 TIEPEHOCUTHCS OMHUM a0o0
kinbkomMa T-CONT/TCONT.

Bci ONU, migkmtoueni o nopry GPON, noninsitoTh NponmycKHY 31aTHICTh
BIODY.

Bci ONU HancunaioTh CBOi JIaHI Bropy 3a TEUI€IO y BJIAacHI CJIOTH 4Yacy Ha
OCHOBI BUMOT KapTu MPOIycKHOi 31aTHOCTI (BWmap).

Koxkxen ONU mnoBigomiisie mpo CTaH JaHUX, 110 HajacwiaroTees 10 OLT 3a

JI0TIOMOT o0 KazpiB Bule 3a Teuiero. OLT BuxkopucroBye DBA nns po3noziny



CJIOTIB 4yacy Bropy 3a Tediero 10 ONU Ta Hajcuiae OHOBICHHS B KOXKHOMY

KaJpi.

Bume 3a Tewiero Kaapu BIANPaBIAIOTBCA Y BHIISIAI  CIUIECKIB, SKI

CKIIAJAaIOThCSA 3 BEpXHBHOTO (hizmdyHoro mapy Han ronoBoro (PLOu) i omHoro ab6o

JeKUTBbKOX 1HTEPBAJIIB PO3MOJALTY MPOMYCKHOI 3AaTHOCTI (S), TMOB'S3aHUX 3

KOHKPETHHUM 17€HTH(DIKaTOPOM.

Ha 300pakenni 2.13 mpoaeMOHCTpOBaHa PI3HUIISI MK HIDKHIM 1 BHIIUM

ITaKCTOM.

Downstream GTC frame. 125 nus
-« — — —_ .
| GTC header :
(PCBd) Downstream GIC payload
Upstream GTC frame, 125 ps
- >
ONU brust | ONU brust i ONU burst
" vl
Allocation Allocation Allocation
PLOu | “. ) PLOu| °. ) PLOu| ". :
| intervals intervals intervals |

G 984 X M) FB

Pucynok 2.13 — Posropnaytuii Burmsig PLOu

KitouoBi ymMoBH:

®izuunuit map Hapg Teviero (PLOu) - BepxHiit (13u4HMI map Hal rOJI0BOKO.
®izuunuit map OAM Bropy 3a tediero (PLOAMu) - PLOAM noBinomieHHs
naHux Buule 3a Tediero. [logymaiiTe mpo 1e Sk Opo OMNepaiird Ha OCHOBI
noBioMJIeHb 1 kanan ynpasiinag mixk OLT 1 OHY/OHT.

[TocaigoBHICTE piBHS MOTYXHOCTI BHIle 3a Teuieto (PLSu) - [TocnigoBHiCcTh
PIBHSI OTY>KHOCTI BHILE 32 TEYIEIO

3BIT npo AMHaMIYHy npomnyckHy 3aatHicte (DBRu) - 3BiT npo auHamiyHy
IPOMYCKHY 3/1aTHICTb

KopucHe nHaBantaxxenHs - Jlani kopuctyBadya



PO3/ILI 3
[TPOEKTYBAHHS KOMIT'IOTEPHOI MEPEXI 3 BUKOPUCTAHHSIM
BOJIOKOHHO-KABEJILHOT APXITEKTYPU

3.1 CopoexroBana PON cxema [IHIIPOBCHKOTO palioHy M. 3amOpioKs

1. BDCOM GP3600-08 O6nagHaHHs sike BCTAHOBJIEHE B OYIMHKY MO BYIL
boponunchka 3

2. bopoauHChKa 3- ONITUYHA MTaTY-ITAHENb B SIK1i CHAsHUI Ha aanTepy Kadenb
B SIKOMY 8 ONITUYHUX BOJIOKOH

3.UyiikoBa 21- Ha OyauHok 1o Bya. IIpodecopa Tonoku 21 npoxknaneHuit
Ka0esb 8 ONTUYHUX BOJIOKOH 3 OynrHKa 1o ByJ. boponuHcbka 3, gami 3 aapecu BydI.
[Tpodecopa Tomoku 21 o anpecu By:n. Ilpodecopa Tomoku 24 npokiiaieHuii kabenb
Ha 2 ONTUYHUX BOJIOKHA

4 YyiikoBa 24 — Ilo Bynuui [Ipodecopa Tonoku 24 Ha TeXHIYHOMY MOBEpCi
BCTAHOBJICHA PO3IOAUIbEHA KOpoOKa. [1o TBOM ONITHYHUX BOJIOKOH MOCTYIIA€ CUTHAIT
+2 nmenmben-mimiBar. Jlami BcTaHOBIEHO 2 CILITTepU(AUTBHUKH). OOUH TITBHUK
BCTaHOBJIEHO HoMiHajioM 50/50, TOOTO CHrHa;m CTAaHOBHTHLCS HWXKYE 1
PO3NOIISAETHCSA MOPIBHY MiX ABOMA anantepamu. Ha 1Box aganTepax 3HMXKYETHCS
curHai Ha 3 nenuben-miniBar. CurHai ctae -1 genuoen-MinBar Ha JBOX aIanTepax.
Hpyruiil numbHUK — 1/8 3HMKYye curHan Ha 10 neunOen-miniBar.

5. Junbauk 50/50 Ha IIpodecopa Tonoka 24. B onun aganTep MiaKIIOUCHUI
OINTOBOJIOKOHHMI Kabens Ha OyAMHOK 1o Byll. ToBapucbka 66a, /lani BcTaHOBIIEHO
JTUTBHUK 1/4, skuii 3HKY€E curHall Ha 7 neuunben-mutiBar. CurHai ctae -8 aenuoern-
MiniBat. B 4 agantepu 3 11b0T0 IITBHUKA MTIIKIFOYEHO I 1Ba OyIMHKH, ToBapuChKa
64a ta ToBapucbka 68a, Ha IMX 000X OyIMHKaxX BCTaHOBIEHO AUTEHUK 50/50, curnan
crae -11 peunumbGen-mumiBar. [lami ¢ Oyaunky ToBapucbka 64a Ta AiIbHHKA
BCTAHOBJICHOMY Ha IIbOMY OYIMHKY TIpaiftoe aapec ToBapuchka 64, a 3 OyaIuHKY

ToBapucbka 68a mpautoe azapec JHinpoBceki moporu 35. Buxoauts, mo Ha



oynunkax ToBapucbka 64,64a,68a,/lHinpoBcbki moporu 35 curHan -11 mermbGen-

MiTiBart, a Ha OynuHKy ToBapucbka 66a curHai 8 nenuoden-miniBar.

Toeapuweckas 64a
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Pucynok 3.1 — Cxema AinbHUKIB B J{HITPOBCHKOMY paiioH1



6. Minpauk 1/8 nHa IIpodecopa Tomnoka 24. Tlicas miakiIrOueHHS TiTbHUKA
CUTHall cTaB -8 JenuOen-MiliBaT Ha BOCBMH aJanTepax, A0 LUX ajanTepiB
MIJKITIOYWIA  ONTUYHI 3’eAHaHHA ¢ OyauHkamu: JlHinmpoBcbki moporu 19,21,
[Tpodecopa Tomoku 24,20,18,18a. Ha KiHIIEBUX OyTUHKAX BCTAHOBIIOETHCS AITHHUK
1/8 abo 1/16, B 3a)1e)KHOCTI BiJI KUJIBKOCTI aODOHEHTIB MEPEXKi 110 3HAXOAATHCS Ha

KOHKPETHOMY OYIUHKY.

3.2 Bubip o6nagHaHHs

Tak sk MepexeBUM OONaJHAHHSIM B KoMmmaHli «lJoOan-HeT» 3alMaeThCs
OKpeMa JIofuHa, Lie OyJo JOpydyeHO CHUCTEMHOMY aJaMiHicTparopy. s
MojiepHi3ailiii Oyj0 BUOpaHo:

1) OLT - BDCOM GP3600-08.

Pucynok 3.2 - OLT

BDCOM GP3600 BignmoBigae crangapram [TU-T G.984 / G.988 1 Bumoram
1o GPON OLT. Ilomuictio miarpumytots ctangapt CTC2.0, nns (deps.ua)
ABTOMATUYHOI CHHXPOHI3AIll Ta MIAKIIOYCHHS a00OHEHTCHKUX TEPMIHATIB PI3HUX
BUPOOHMKIB.

BDCOM GP3600 miarpumye acumerpuunuii ammsk 1.25Gbps / mayHiik
2.5Gbps nns mepenadi JaHUX B TACMBHOI onTHYHOT Mepexi, (deps.ua) EdexruBae

BUKOPHUCTAaHHS MPOIMYCKHOT 31aTHOCTI 3a0e3Ieuye HalBUIIUI PIBEHb SKOCTI MOCIIYT.


https://deps.ua/ua/katalog/concentrators-olt/bdcom-gp3600-08.html?ml=1
https://deps.ua/ua/katalog/concentrators-olt/bdcom-gp3600-08.html?ml=1

I{e oGmagHaHHs TOCTYIMHE )11 pO3TOPTaHHs /10 128 a00oHEeHTIB HA BIIIITICHHS,
1 MiHIMI3y€ KamiTaJIbHI IHBECTUIIII B TOOYI0BY Mepexi. OcoOmMBOCTI:

-GPON: miarpumye ctangapt ITU-T G.984 / G.988, BDCOM GP3600
noBHicTIO miaTpumye ctanaapt CTC2.0;

-Emuicte: GP3600 series miaTpumye a0 16 MOPTIB MACUBHOT MEPEXKI.

-Anmmak:  GP3600 series ocHamieni 4 rirabitHumu SFP mopramm, 4
rirabiTHumMu kombo-nopramu, 14 10G SFP + mopramu.

-Po3mipu: 1U.

-3ax1cT HAaBKOJHUIIIHBOTO CEPEOBHUIIA: HU3bKE €HEPTOCIOKUBAHHS.

-JIxepeno xuBnenHs: miarpumye 10 2x AC, 1o 2x DC 1 mkepeno KuBICHHS
AC / DC. ITigTpumKa rapsidoi 3aMiHM JKepena xuBjieHHs. (deps.ua)

2) SFP - BDCOM GPON OLT-GSFP-C ++

Pucynok 3.3 - SFP

BDCOM GPON OLT-GSFP-C ++ - SFP GPON TpaHcuBep 17151 yCTAaHOBKH B
ONTHYHUN JIHIAHUNA TepMmiHan. TpaHcuBep 3a0e3neuye ABOCTOPOHHIO TEpenady
JaHUX 3 MBUAKICTIO 2,5 1'61T/Cc 10 aboneHTiB 1 1,25 ['6iT/C Big aOOHEHTIB 11O OAHOMY

ONTUYHOTO BOJIOKHY B MacuBHOI onTtu4HO1 Mepexi (PON) Ha Biactani 10 20 kM.

KirouoB1 0c00JIMBOCTI:

-Cywmicuicts 31 ctanaaptom ITU-T G.984.2 GPON OLT C++;


https://deps.ua/ua/katalog/concentrators-olt/bdcom-gp3600-08.html?ml=1

-BuxopuctoByerbcss B GPON OLT a1 01HOBOJIOKOHHUX JIBOHAIPABICHUX
GPON cucrewm;

-SFP, onunapusiit SC konnekTop, Digital Diagnostic Interface;

-Po6oua Temmnieparypa: 0~70°C;

-Bignosigaicte RoHS-6

-JloRxuHU XBWIb: ipuiiom - 1310HM, nepenaya - 1490nm;

-Buxinna notyxHicth: 10 +10 nbwm;

-Uytnusicte: 10 -30 1bMm. (gepon.com.ua)

3) ONU - BDCOM GP1702-1G
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Pucynok 3.4 - ONU

BDCOM GP1702-1G - ue inTenexryanbHuid ONU HacCTYNMHOIO MOKOJIIHHS
JUISL 1HTETPOBAHUX MYJBTHUCEPBICHUX MEPEX IIMPOKOCMYTroBOro aoctymny. Bix
BianoBigae MixkHapoaHuM ctangaptam [TU-T G.984/988, ramyzeBoMmy cTaHgapTy
PRC GPON ONU B yacTvHI TEXHIYHUX BUMOT JI0 AocTymny Ta cnerudikarii China
Telecom GPON CTC2.0.

OCHOBHI XapaKTEPUCTUKH.

-BingMinHa npomyckHa 31aTHICTb.

-IligTpumye mBuakicts nepenadi PON 2,5 I'6iT/c y Hu3xigHii mixii ta 1,25
['0iT/c y BUCX1AHIN JiHIT, MATpUMYIOUH KoedilieHT po3auieHHs 1:128 ta paniyc
MOKPUTTS Mepexki 10 20 kM.

-OyHKI1is 6€e3Me4HOi nepenadi ciry>k00BUX JTaHUX.


https://gepon.com.ua/BDCOM-GPON-OLT-GSFP-C

-I1{o6 rapantyBatm Oesmeuny nepemady nocayr ONU, BDCOM po3pobus
taki meronu, sk VLAN, STP, i3omsamiss moptiB, ACL, QoS 1 ympaBmiHHS
IMPOKOMOBHHM IIITOPMOM.

BucokopiBueBi (pyHKIIT yIIpaBIiHHS TOCTyTaMHU.

-Ilintpumye DBA, oOMeXeHHS IMIBUIAKOCTI, PO3MIUPEHUN TUHAMIYHUN
pO3MOAIA CMYTHM TPOIMYCKaHHS 1 OOMEXKEHHS CMYT'M IIPOIYCKaHHSA, 100
rapaHTyBaTH, 0 KOPUCTYBa4l HAJICKHUM UYHHOM PO3MOIIISIOTH PECYpPCH KaHATY
nepenadi 2,5 I'6it/c. Bin Takox niarpumye QoS 1151 3a0e31eueHHs HaJIe)KHOT SIKOCTI
00CITyrOBYBaHHs Ta MPIOPUTETY OOCITYTOBYBaHHS.

-barari ¢pynkuii OMCI.

-Iligtpumye cranmaptHuit  OMCI, Busnauenmit [TU-T (Brirouaroun
KOH(ITypalilo, CUTHAII3AI0, MOHITOPUHI  MPOAYKTUBHOCTI,  130JIALIIO
HECIIPaBHOCTEHN 1 yIpaBiIiHHS OE3MEKOr0), a TakoK miaTpumye npuBatHuii OMCI
BDCOM. IloBHa ¢yHKITIOHATIEHA CYMICHICTH MIPHUCTPOIO BiAmoBigae Bumoram ITU-
T G.984/988 1 BignmoBimHUM BuUMoOram ramy3eBoro crangapry China GPON ONU
CHUJIBHOTH JUIS TEXHIYHHMX BHMOI JIO0 JOCTYIy Ta TexHIYHHMM BuMoram China
Telecom GPON CTC2.0.

-Posimmpeni ¢yHKIlli eHepro30epexeHHs

-Jlana ONU miarpumye apxitektypy «GreenTouch» Ta «Smart@CHIP».

(gepon.com.ua)

3.3 3akymiBis oOnaHaHHS

Tabmuus 3.1 - Kanpkynsuis o0nagHaHHS

[ina 3a 1 3aranbHa
OOnamgHanHsa [Mocrauanpuuk | KiapkicTs
OIMHHALIIO cyma
BDCOM GP3600-08 DEPS 1 66378 66378
BDCOM GPON OLT-
DEPS 8 1693 13544
GSFP-C ++
BDCOM GP1702-1G DEPS 40 634 25360



https://gepon.com.ua/BDCOM-GP1702-1G-onu
https://gepon.com.ua/BDCOM-GP1702-1G-onu

3.4 Butparu xomnasii

1. Burparui matepianu. [{ibHUKH, iX MOTPiOHO B TaKiil KUMBKOCTI: AUTHHUKIB

1/8 moTpi6bHO - 16 mWITYK, AUTBHUKIB 1/4 MOTPI1OHO 2 MITYKH, AUTHHUKIB 1/2 MOTp1OHO

3 mr.

Tabmuus 3.2 - KanbKyssiis BATpaTHUX MaTepiaiB

HaiimenyBaHHs BUTpaT BapricTh y rPUBHSAX
Butparni matepianu 4645
3apruiara 16640
AMopTtu3anis 1088
[TanmBo 720
Pasom 23093

2. 3aprnnara. 3apruiara mpaiiBHUKIB siKi OyayTh 1€ poOutu, a came, 130
IpUBEHb OPYTTO y TOIMHY Ha OJHY JIIOAWHY, MPAIIOIOTh YABOX B Opuraji, oiauH
poOouunii AeHb - BiCIM TroauH. OauH poOouuid JeHb JIBOX MpPAal[iBHUKIB KOIITY€E
komranii 2080(1B1 TUCSAY1 BICIMIECSIT) TPUBEHB

3. Amoprtuzamis. OnuH TpaliBHUK KOMIAaHIi sKUi Oyne 3amistHuil y
MOJIEpHi3alllii BHKOPUCTOBYE CBOE aBTO Jis MEpecyBaHHA Ha pPoOOoTi, oMy
BUILIaYyIOTh |7 rpuBEHb Ha rofy 3a aBTO, TOOTO 32 aMOPTHU3ALLIIO.

4.ITanuBo. y cepeaHbOMYy 00 poOUTH POOOTYy MO MOJAEpHi3allii MOXKHA
npoixatu 20KUTOMETpiB 32 onuH JeHb. 3 BuTparoto namuBa 101/100km 1 11iHOIO
nanuBa 45 rpyUBEHb 3a OJIMH JIITP 3a JI€Hb 1ie Oyae komTyBatu 90 rpuBeHb

Tabnuis 3.3 - Kanbkymnsiis BUTpaT KoMnaHii

HaitmenyBaHHs1 BUTpar BapricTth y rpuBHAX
Butparui Matepianu 4645
3apmara 16640
AMopTtuzanis 1088
[TanuBo 720




Pazom 23093
3.5 I1nan po6oTwu.

Jens 1. [IpoTectyBaT icHY0Y1 BOJIOKOHHO ONITUYHI JIiHIT 3B SA3KY SIK1 paHIIIe
BUKOpHUCTOBYBaNuCh i Ethernet mepexi.

Jenb 2-4. JTni 106 oO0cayroByBaHHs icHytouoi mepexi. Jliis Ethernet mepexi
BTpPAaTUTH JeKiTbka nbm me He kputmuHo ane jisi PON mepexi kokeH abm
BXJIMBUH, TOMY IMOTPIOHO Oy/ie 3poOUTH cepBic sl KOXKHOT JIiHIi.

Jenb 5. YeranoBka komyrtaropa OLT Ha agpecy bopoanHceka 3, ycTaHOBKa B
kommyTatop SFP. YcranoBka minpHukiB 1/8,1/4,1/2 mo omHOMy, 3riTHO CXeMmi, B
KoMyTalliifHoMy By3J1 1o anpect [Ipodecopa Tonoku 24.3anyck PON

Jlenb 6. YcranoBka ainbHUKIB 1/8,1/4 10 ogHOMY 3TiHO cXeMmi Ha aapeci
ToBapucbka 66a,3anmyck PON. YcTanoBka IUIbHUKIB Ha afpecax ToBapuckka 64a ta
ToBapucbka 68a 1/2 mo onnomy Ha agpecax. 3amyck PON. YcranoBka niibHUKIB 1/8
1o ogHoMYy Ha azapecax ToBapucbka 64, J[HinpoBcbki noporu 35. 3amyck PON.

Henb 7 YcraHoBka ninbHUKIB 1/8 1o ogHOMy Ha ajpecax JIHIPOBCHKI
noporu 19, IIpodecopa Tonoka 24 6 nixg’i3a, [Ipodecopa Tomoxa 20.

Heub 8 , IIpodecopa Tomoka 18,IIpodecopa Tomoka 18a, JIHIMpOBCHKI

noporu 21.

3.6 Komanu 3 HanamrTyBaHHA 00 HAHHS

Kongirypauis BDCOM GP3600 sixky BiH yuTae psAKOBO MPU BMHUKAHHI

yka3aHa B /lomatky b



BHUCHOBKHA

Y xoai po6otu Oynu JOCTIIHKEeHI TUTaHHS OpraHi3allii KOMIT IOTEPHUX MEpPex
npoBaiinepa. JlocimikeHHS MOKa3aiu AOUUIbHICTh Ta MOXKJIMBICTH BUKOPUCTAHHS
BOJIOKOHHO-KAa0€JIbHOI apXITEeKTypH HE TUIBKM MpU IUIaHYBaHHI ajie ¥ Mpu
MOJIEpHi3aIlii iCHYI0UOTO CTaHy.

Byno 3mificHeHO OIS Cy4aCHUX amapaTHUX pilleHb, M0 MOXYTh OyTH
e()eKTUBHO BUKOPUCTAHI 11l Yac MOJAEPHI3alli KOMII FOTEPHOI MEpeX1 MpoBanaepa.

B pesynbrari 1miei pobotu Oya0 CIPOEKTOBAHO CXEMY JiS MOJEpHi3allii
MepexXi TpoBaiijiepa, HaJaHl pPO3paxXyHKH BUTpaAT Ta TMepeNik HeoOX1THOTO
oOnagHaHHs, HaBEACHI pPEKOMEHIAlli MO0 MOKPOKOBOIO MOHTaXXy HOBOTO
oOyaIHaHHS.

Ha 6a3i inTepHeT npoBaiinepa «lmoban-HeT» Ha AaHUN MOMEHT Il cXeMma
Oyna BiaTBOpeHa. KoMyTaliitHi By3nu Oyniu nepeBeieH1 Ha TexHosorito PON, neski

a0OHEHTH MepeX1 BKe MalOTh MOXKJIUBICTh MpalroBaT o TexHonorii PON.
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Jonmarok b

Komanau 1o HanamtyBanHs poOotu ontuyHoro komyraropa BDCOM GP3600

Iversion 10.1.0F build 93749
service timestamps log date
service timestamps debug date
service password-encryption
logging 10.55.100.197

logging 10.55.100.100 debugging
logging buffered 1000000
logging buffered notifications
logging history size 500
logging history debugging
logging trap debugging (local.com.ua)
!

error-disable-recovery 20

!

hostname Institutskaya2 EPON
system mtu 1600

!

port-protected 1

!

port-protected 2

!

port-protected 3

!

port-protected 4

!
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