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JocaigkeHHss MoaeJ i TiOPUAHOI Pagio-ONTHUYHOI TeJeKOMYHIKAIIMHOL
CHCTEMH

Pozensanymi ocnosni xapaxmepucmuxu 0e30pomoeo2o Jd3epHO20 ONMUYHO20 KAHALY, OCHOBHI nepesazul i ICHYI0Ui
obmedicenns Ha euxopucmanusi FSOmexnonoeii. /laemvcss onuc ronyenyii 2ibpudnozo Kamany, K KOMOIHayii
ONMUYHO20 | PAOIOKAHANIE 3 Memol) GUKOPUCHAHHS NEPeas KONCHO20 3 HUX, MAMEeMAmuyHoi Mooeni 2iopuonol
cucmemu K OOHONIHIUHOL CUCMeMU MACOB8020 0DCLY208Y8AHHS 3 OB0OMA MONCTUSUMU UEUOKOCTAMU 00CTY208Y68AHHS |

0OMedIceHUM Yacom ix BUKOPUCMAHHAL.

Knrouosi cnoea:. padio-onmuunuil kanan, ammocgepni onmuuni ainii 36'a3xy, FSO-mexnonozis, 2iopuonutl xanai.

Beryn

BypxiauBHI PO3BUTOK TEJIICKOMYHIKAI[IHHOTO PHHKY
BHUMarae BHCOKOUIBUIKICHUX JiHil nepenayi nanux. [Iporte
BIPOBA/DKCHHSI  IPOTOBHX  TEXHOJOTiH  (HATPHUKIA,
NOPOKIAAKa ONTHYHOIO BOJIOKHA) BHMMArae  COJIiJHI
IHBECTHIIi 1 HE 3aBXIAW MOXJIHMBE. AJBTCPHATHBOIO B
IOMY BHTIAJKY € O€37pOTOBI JIiHiT 3B'I3KY.

Ha croromHimHili neHb iCHye HOeKiJIbka OCHOBHHX
0e31pOTOBHUX pileHs - e BUKOPHUCTAHHS
mupokocMyroBux — pamiokanamie Wik /  WiMax,
paniopeneiinux minii (PPJI3) abo atMocdepHUX ONTHYHIX
miniit 3B'13ky (AOJI3). Omnak 6e3qpOTOBHH 3B'SI30K B
pamiomiana3oHi  OOMEXCHHMH  TMEPEBAHTAXKCHICTIO i
Je(IilMTOM  YacTOTHOTO  Jiama3oHy, HEJIOCTATHBOIO
CKPUTHICTIO, CXHJIBHICTIO mepemnkogaM (y TOMY YHCI i
HaBMHUCHHM, 1 3 CYCIOHIX KaHaliB), IIiJBHIIEHAM
eHeprocrnoxuBaHHsaM. Kpim Toro, npu ekcruryatamii PPJI3
JIOBOJUTHCS ~ BUpPIIIyBATH  THUTAaHHSA, TOB'I3aHi 3
OTPHMAaHHSM J03BOJIB Ha BUKOPUCTAHHS POOOYHX HACTOT,
0 Ha CHOTOMHINIHIA J€Hb TIPEACTABIIAE  BEIHUKY
npobiaeMy. 3acTOCyBaHHsS JIa3epHHX 3aco0iB 3HIMae I
MUTAHHS.

OCHOBHA YaCTHHA J0CTiTKEHHS

Texnonozia AOJI3 (FSO —

IPYHTYETbCS ~Ha  Hepeladi JaHUX  MOJYJIbOBAHUM
BUIIPOMIHIOBAaHHSAM B iH(QpauepBoHii (4u BUIHMIiL)
YacTHHI CHEKTpy depe3 armMocdepy 1 IOJAJIBIIUM
JIETEKTYBaHHAM ONTHYHUM (doTonpuitManbHUM
npuctpoeM. [Ipu npoMy B SKOCTI BHUIIPOMiHIOBaYa

3a3BUYall BUKOPHCTOBYIOThCS iH(PaYSPBOHI Ja3epu KIIacy
1 a6o 1m (mo nmasepis 1o Kiacy BiIHOCATH IOBHICTIO
Oe3mnevHi Jiazepu, BUXiJTHE BUIPOMIHIOBAHHS SKUX HeE
IpeJICTaBiste HeOe3MEKU IPH ONPOMIHEHHI oueil i ImKipwH),

Free Space Optics)

Sk mpuiiMad BHKOPHUCTOBYIOTHCS JIAaBUHHI a00 KpeMHIEBI
dboTomiony.

Jlo ocHOBHUX nepesaz aTMOCHEPHHUX ONTHYHUX JIiHIH
3B'SI3Ky MOJKHA BiJTHECTH:

- BUCOKa MPOINYCKHAa CIPOMOXHICTH 1  SIKICTB
mudpoBoro 3B'3ky. CyuacHi FSOpimeHHss MOXYTbh
3a0e3MneunTH IIBUAKICTh Nepenadi Hu(ppOBHX MOTOKIB 10
10 T6it/c mpu mnokasHuky OitoBux moMuinok BER
BchorolQlZ

-HE  BHMAaraetbCs  OTPHUMYBAaTH  [I03BIT  Ha
BHUKOPHCTAHHS 4acTOTHOTO miama3zoHy. T.k. FSOeucremu
BHKOPHUCTOBYIOTh iH(padepBOHMIA JiarnazoH
€JIEKTPOMATHITHOTO CIIeKTpy (naneko 3a mexero 4000 Tm);

- BUCOKA 3aXHINEHICTh KaHATy BiJI HECAHKITIOHOBAHOTO
JIOCTYIY 1 CKPUTHICTh. [IepexonmuTH CUTHAN, MOXHA TUTBKH
BCTAHOBUBIIM  CKaHEpH-TIpHiiMadi  Oe3MocepeHbO0 Y
BY3bKHH MPOMIHb BiJ| mepeaaBauiB. PeajbHa CKIAIHICTH
BUKOHAHHS I[i€] BUMOTH POOUTH TIEPEXOIUICHHS MPAKTHIHO
HEMOXIIUBUM. A BIJICYTHICTh SCKPaBO BHPaKCHHX
30BHIIIIHIX O3HaK (B OCHOBHOMY, II€ €JIEKTPOMArHiTHe
BUNPOMIHIOBAHHS) JO3BOJISIE TPUXOBATH HE  JIUIIE
nepenaBany iHpopmMailito, aje i cam GakT iHhOpMaIiIHHOTO
obminy. ToMmy ma3epHi CHCTEMH 3aCTOCOBYIOTHCS JISI

pPI3HOMaHITHHX 3aCTOCYBaHb, J¢ TIOTPIOHO BHCOKY
KOH(DiICHIIHHICTD nepenayi aHNX, BKJIFOYAIOYH
(hiHaHCOBI, MEMYHI i BIHCHKOBI OpraHi3aiii;

- BUCOKHH piBeHB 3aBaJOCTIHKOCTI i

3aBasio3axunieHocti. FSOycraTkyBaHHST HECTIPUITHATIINBE
IO PalioNepenIKo] i caMme IX He CTBOPIOE;

- MOXJIMBICTh BCTAHOBHTH JIa3epHY aTMOC(EpHY JIHII0
TaMm, JI¢ CKPYTHO NPOKIACTH JPOTSHY IIHIIO 3B'S3KY.
Hampukman, B 1IibHIA — MichbKili  3a0ynoBi, 4epe3
3aMi3HMII0  a00  aBTOMaricTpanb, depe3 MPUPOIHI
nepemkoau (piuku, o3epa, FipcbKy MICIIEBICTD 1 Tak jaaii);

- NIBHIKICTH 1 mpocToTa po3ropranHs FSOMepexi.

JUTSI  HU3BKOIIBUIKICHUX KOMYHIKAaIlii Ha HEBEJMKI .
. . . : PazoM 3 oOcCHOBHMMH HiepeBaraMd O€3IPOBITHHX
BiZICTAaHI MOXYTb BHKOPHUCTOBYBAaTHUCS  CBITJIOHIOJH. L . .
ONITHYHHX CHCTEM NOoOpe BigoMi i IX rOJIOBHI HedoiKu:
- 3aJIEXKHICTh  JIOCTYITHOCTI ~ KaHaly 3B'I3KY BiX
0 K.A. Tpy6uaninosa, 2015 MOroJHUX yMOB (Taki MOTrOAHI YMOBH SIK TyMaH, JOLI, CHIT
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3HAYHO 3HWXKYIOTh edekTHBHUI nianazoH poboru FSO-
CHCTEM);

- HeOOXiHICTh 3a0e3TmeueHHs MPAMOI BUAMMOCTI MiXkK
BHIIPOMIHIOBAYEM 1 IPUHMaUEM;

- oOMekeHa JalbHICTh 3B'SI3KY.

3aBmsiku cBoiM mepeBaram FSOencremMu 103BOJISIOTH
BUpilIyBaTH MpoOiemMu "ocTaHHBbOI MuWII", PpO3BHBATH
MICBKI MEpeXi mepeiadi JaHuX 1 rojiocy, 3IiHCHIOBATH
MiIKITIOYSHHS TOMAIIHIX MEPEx.

T'ibpuone paodio-onmuune ycmamkyganna. Sk
BiZJOMO, OCOOJHBI TOTOJHI yYMOBH, Taki SIK JOII, CHIT,
TyMaH, a TaKOX MIIAHUH MU, MICBKHE CMOT 1 pi3HI BUIH
aepo30JIiB, MOXKYTh 3HAYHO TIOTiPIIATH BUIUMICTh 1 TAKUM
YUHOM TIOHM3WTH €(EKTUBHUH Jiana3oH poOOTH JTa3epHUX
atMocepHUX JiHIH 3B's3ky. Tak, 3aracaHHs CUTHaIy B
ONTHYHOMY KaHaJi [PU CHJIbHOMY TyMaHi MOXe TOXOAUTH
10 kputnaaux 50-100xb/xm (puc. 1). Tomy, mio6 qocsarTu
OnepaTopchKUX (Yu X04 OM OJIM3BKUX [0 HUX) MOKA3HHKIB
HAJIMHOCTI OE3MPOBIHAX ONTUYHUX TEICKOMYHIKAIIHHUX
cucrteM, HeoOXigHO mpuOiraTM 10  BUKOPUCTAHHS
riOpuaHNX pilieHb.
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Puc. 1. Bruiys nmorogHux yMoB Ha JajibHICTh ONTHYHOIO
3B'3KY : 1 -miinbHME TyMaH; 2 - CHIIbHHUI CHITOMA;
3 - cwibHUM nour;, 4- cHiromnaz;
5 - cepmanok; 6 - ciabkwuit gom; 7 - sICHa moro/a.

lOpunHi pagio-ONTHYHI CUCTEMHU TIPYHTYIOThCS Ha
BHKOPUCTaHHI PE3EPBHOTO paioKaHAIy B 3B'S3I 3
ONTHYHUM KaHaioM. Y pa3l HACTaHHS HECHPHUSITIMBUX
MOrOJIHUX YMOB (TyMaH, CHIromaz i TOMy MOIiOHE), KOJIH
aTMOC(EpHHUI ONTHUYHHMI KaHAl CTa€ HEJOCTYIHUM (4u
piBeHb OITOBMX MOMKJIOK B KaHaJl JOCATAE KPUTHIHOTO
3HAUEHHs), CHCTEMa I[IEPEMUKAEThCA Ha PE3EPBHUIA
paniokaHall 1 BUKOPHCTOBYE HOro a0 THX Mip, IOKH
onTHYHKUN (OCHOBHHIA) KaHANl 3HOBY HE CTaHE JOCTYITHHM.
I[lpu upoMy B SKOCTI TEXHOJOIil PE3EPBHOTO KaHATY
3a3BHYail BUKOPHUCTOBYIOThCS 2060 miupoxocMmyrosi Wi-Fi
Mmepexi (cimeiictBo crangaptis IEEE 802.11)nparroroui B
gactoTHOMy miamasoni 2.4 - 5.81Tm, abo pamiopeseiini
MMW - qinii, npamforodi B MUIIMETPOBOMY JTiarma3oHi.
OcHoBHa mepeBara Takux FSO-RFeucrem mepemaugi
JaHUX TIOJIATa€ B TOMY, IO 1€ BHUCOKOIIBUAKICHI
0e31pOTOBI CHCTEMH OIEPATOPCHKOTO Kiacy, Mo HaIiiHO
GYHKIIOHYIOTE ¥ OYIb-SIKAX MOTOAHKX yMOBax (puc. 2).
100 T
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Puc. 2. KoediuieHT 10CTYIHOCTI TiOpHIHOTO
KaHally 3B'sI3Ky

VY rtabnuui 1 mpuBeneHi TEXHIYHI XapaKTePHCTHKH
ICHYIOUMX Ha JaHMH MOMEHT Ha pHUHKY MoJelel
riOpUAHOTO Paslio-ONTHYHOTO YCTATKyBaHHS.

Tabmuus 1
OrJisii npecTaBjJeHUX HA PUHKY Mojesei riopuanux FSO-RF-cucrem
IBuakicTe HIBuakicTe Tun Makc. poboua
Bupobauk  |Mopens ycTaTKyBaHHS . . .
ONTUYHOTO KaHATY pamiokaHary pamiokaHamy JUCTAHIIS
ARTOLINK . . Wi-Fi
Moctkom M1 FE-R 100M6ir/c 6 — 28Moir/c (5.2 — 5.87T) 7000Mm
. . ~. |OCCl-Ethernet 100 . . MMW
Jlazep Aii-Ti-Ci POJL 100Moir/c 100Moir/c (75ITw) 2500m
o . 72 Méir/c (Half Wi-Fi
LightPointe FlightStrata 100 XA 10U6it/c (5.47-5.85 5000m
Duplex)
I'Tn)
. 100M6it/c - . Wi-Fi
MRV TereScope Fusion 1000MGit/c 10 — 20MobiTt/c (2.4TT) 4000m
CBL AirLaser IP 100 12546it/Cc 4.5M6it/c HE BKa3aHO 2000m
- . 100MG6irt/c - . -
AirLinx UniFS0O100/155 155 M6it/c 5 — 20Mobit/c Wi-Fi 3000m
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3 mpeAcTaBICHUX TiOpUAHHMX PpilicHb HAKOLIBITY
MIPOITYCKHY CIPOMOKHICTh PE3EPBHOTO palioOKaHATy —
100Moit/c — mae monens kommanii "Jlazep Aii-Ti-ci". B
TOH ke Yac, 3BaKal0Yd Ha BHUKOPUCTAHHS MIJIIMETPOBOTO
pamioniana3oHy, 1e pilleHHS Ma€ BiTHOCHO HEBEIHKY IS
riOpuaiB  MakCHMallbHy po00Yy IUCTAHIIO - BCHOTO
2500mM, a ioro BapTicTh 30inblIyeThCs (B MOPIBHSHHI i3
3puuaiinumMu FSOencremamu) maibke B 1Ba pasu. Ilpu
[[bOMY yCTaTKyBaHHS IIPEJCTaBIsIE COOOI0 /1Ba PO3ALIBHUX

OpUCTPOI — OKPEeMO ONTHYHHUA OJIOK, 1 OKpPEeMO

pamiopenciHuil, 0 YCKIaHIOE MOHTaX YCiii CHCTEMHU.
Inmi  x  Mozeni-riOpuau, rpydroBani Ha Wi-Fi

TEXHOJIOT11,Mal0Th ~ BIIHOCHO  HEBHCOKY  IIBHJKICTh

pe3epBHOTO KaHaly, IO 3a3BUYaii He MepeBepllye
20M6ir/c. Ha ocobnuBy yBary 3aciyroBy€ TriOpuaHa
cucrema ARTOLINK M1 FE-R BupoOHuITBa KOMIaHIii
"MictkoM", B SKii BHUKOPHCTOBYETHCS CIIEIIAIBLHO
BijikamiOpoBaHe ycTaTKyBaHHa Ha 6asi WIi-Fi pagio-
mapuipyrusaropie RAPIRA (miamazon 5.2 - 5.8ITn) i3
Creliagi3oBaHUM IporpaMHMM 3a0e3nedyeHHsM. Taxe
pileHHss 3a0e3levye MOBHO JAYIUICKCHY IIBUAKICTB
nepeaadvi JaHUX B pe3epBHOMY KaHaii g0 28 M6it/c (mpu
KaHanbHii mBuakocti 108 M6iT/c), a TakoK MOMKIUBICTh
TUTABHOTO 3HIDKEHHS MIBHAKOCTI 1 MPAKTHYHO BiJICYTHii
4ac MepeMUKaHHS MIXK KaHAJIAMH.

Ane y Oynp-SKOMY BHIAAKy TaKHX [POMYCKHHX
3mi0HOCTEH HEJ0CTaTHBO JUTSt pe3epByBaHHSI
BUCOKOIIBHIKICHOTO (HAIIPUKJIa, rirabiTHOro) ONTHYHOTO
KaHaly  3BSI3Ky, 10 pPOOUTh  MPOOIEeMAaTHIHUM
BUKOPHUCTAHHS IUX PIIICHb OMEPATOPAMH 3B'SA3KY.

Bu3HaueHHS MeTH Ta 3a71a4vi 0CTiTKeHHS

I3 ckazaHOro BWIIEC MOXHAa 3pOOMTH BUCHOBOK, IIIO,
3BKAIOYM Ha Oe3lepedHi TIepeBarn BUKOPHUCTAHHS
TiOpUAHUX Palio-ONTHYHUX CHCTEM Tiepenadi JaHHuX,
po3poOKa TAaKUX CHCTEM € JyXKe MEepCIeKTHBHUM
HampssIMOM B TEJIEKOMYHIKAI[IHHOMY CEKTOpi - fK 3
TEXHIYHOT TOYKH 30PY, TaK 1 3 TOUYKH 30PY MapKETUHTOBOI.
IIpote, Ha naHWT MOMEHT Ha PUHKY MPEICTABICHA JIUIIC
HCBEJIMKA KUTbKICTh Mogened ridpumHoro FSO-RF-
yCTaTKyBaHHS, TOMI K iCHYFOUI MOJICII HE 3aBKIH MOXYTh
MPOJEMOHCTPYBATH TEXHIUHI IMOKA3HUKU OTEPATOPCHKOTO
piBHA - a camMe BHCOKY IIPOIYCKHY CIIPOMOXKHICTh
pe3epBHOTO KaHady TpH BiJHOCHO BEIUKHX pPOOOUNX
JMUCTAHIIISX 1 KOSQIIi€HTI TOCTYITHOCTI KaHATy 3B’ SI3KY.

Ile BigkpuwBae BeNWUYE3HHH TPOCTIp IS IisSUTBHOCTI
pPO3pOOHUKIB 1  BHUPOOHHKIB  TEIEKOMYHIKaIliiHHOTO
yCTaTKyBaHHS (y TOMY 9HCI yCTaTKyBaHHS, [PYHTOBAHOTO
Ha AOJI3-texHonorii).

OmHuM 3 mepmux eramiB  po3poOKu  Oyab-sikoi
CHUCTEMH Tepe/adi NaHUX € MOJCIbHE IOCTIKCHHS i€l
CHUCTEMHU 3 METOI0 TEOPETHYHOIO BU3HAUCHHS OCHOBHHX
TEXHIYHHX XapaKTEPUCTHK MaiOyTHBOTO
TEJIEKOMYHIKAI[IHHOTO YCTaTKyBaHHS.

Onuc Mmooeni 2iopuonoi padio-onmuyunor
menexkomyHikayinunoi cucmemu. JlociipKyBaHa MOJETh
riOpuaHOT pagio-oNTHYHOI CUCTeMH Tepenadi IaHuX €
cucreMoro MacoBoro ob6cimyrosyBanus (CMO) 3 nBoma
MOXIIHBHMH IIBUAKOCTSAMH OOCIyroByBaHHs. [HIINMH
CIIOBAMH, CHUCTEMa MOXE BHKOPHUCTATH [BAa PEXKUMH
po6oru nepumii pexxum (K = 1) - xonu nepenaua nanux
3IIMCHIOETBCS 10 ONTHYHOMY (OCHOBHOMY) KaHaiy, i
apyruit pexxum (K = 2) - nepenaua nannx 3miCHIOETHCS
10 pe3epBHOMY pajlioKaHaTYy.

IToTik 3asBOK, IO
cTanioHapHuii myacoHiBchkmii 3 mapamerpom A . Umcio
MicCIlb JJIsS OYiKyBaHHS - HeoOMexxeHo. [Ipu BUKopUCTaHHI
k-t mBuakocti (k-ro pexumy) dwac 0O0CIyrOBYBaHHS
3asBKH PO3MOJUICHUIH CEKCHOHCHINATBHO 3 MapaMeTpOM,

BXOJWUTh, B CHCTEMYy —

U, K=12. Tlpu meomy [, > U,, T06TO TIpomyckHa

CIIPOMOXHICTh ~ ONTHYHOTO KAaHAIY CBIIOMO OuIbIIe
MPOIYCKHOI CIIPOMOXHOCTI PaJliOKaHaTY.
i
Mz Hi
~—_ ) //
Q,
Puc. 3. Monens TiOpuaHOTO KaHATY 3B’ SI3KY
Yac BHUKODPHCTAHHS k—pe>1<I/IMy BU3HAYAETHLCS
MOroAHMMH  yMoBaMH (a caMe, METEOPOJIOTIYHOO

JIanpHiCTIO BuauMmocTi - MJIB) B jgeskiii KOHKpeTHii
MICIICBOCTI, JI¢ IUIAHYETHCS YCTaHOBKA JOCIIJHKYBaHOI
TEJIEKOMYHIKaIiiHOi cucteMu. Jlami BBaKaTUMEMO, IO
wac BuKOpHMCTaHHS K-i  mBmmkocTi
XapaKTePU3YEThCS abCONIOTHO

BEIMYHMHOIO, 110 MA€E MITBHICT PO3MOIiTY

obMexeHo i
0e3nepepBHOI0

e _2)
F.(t)= pkyl(<1)e el (1-p, )y|£2)e < t’

o0 € OKPEeMHM BHIAIKOM TilMEPEKCIOHCHIIaTbHOTO
posnominy. Taka Momens 3MiHM TIOTOJHUX YMOB Oyia
3anpornoHoBaHa B [5] 1 IpyHTOBaHA Ha JOCBiIYEHHX
CIIOCTEPSIKCHHAX, OTPUMAHUX TICJIA IIEeCTH MICAIIB
BUNMPOOYyBaHh B pEAIbHUX YyMOBax TiOPUIHOTO pamio-
ONTHYHOTO yCTaTKyBaHHS Moeni
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ARTOLINK M1 FE-2A-R. 3BuuaiiHo, Taki yMOBH, SK
JATBHICTh BUAMMOCTI, MIHJIMBI, MPOTE, 3arajbHi CE30HHI
TEHCHII] BU3HAYAIOTHCS KIIMATHYHOIO 30HOIO, MMHUPOTOIO
1 IHIIMMH BiIOMHUMH TeorpaidyHUMH TapaMeTpamu
MICIIEBOCTI, 1€ TUIAHYETHCSI YCTAHOBKA YCTATKyBaHHS.
SIKIO  4Yac  MEpIIOro  PEXHMMY  3aBEPIIYETHCS
(omTuuHMit  KaHaT ~ CTA€  HENOCTYIHUM), [OTOYHE
o0ciyroByBaHHs 3asBku (Iepeqaya MakeTy) YpUBAEThCS i
cUCTeMa TMEPEeXOJUTh Ha JPYTUMl peKuUM  poOOTH
(BuKOpHCTaHHSI PE3epPBHOTO pajiokaHany). Bigpa3y micis
Mepexoay Ha JOPYTUH PEKUM OOCIyrOBYBaHHS Iiepeada
nmakeTiB He poOutThcs. CHCTeMa MOBHHHA IOYEKATH Yac

Q,, i sxmo 3a ueil wac apyruil pexxum poGoTH He

3aBCPUINBCA, TO miciis 3aKiHYEHHS qacy Q2 MNOYHMHAETHCA

00CIyroByBaHHs 3asBKH (Hepelnada MAKETy) Ha JpYrii
mBuakocTi (o pagiokanany). Ilpu bOMY IPHITYCKAaEMO,
0 3asiBKa, OOCIyrOBYBaHHS SIKOI M0 ONTHYHOMY KaHAIy
OyIo mepepBaHe, 00CIyrOBYEThCS 3aHOBO.

[Micns 3akiH4eHHS dYacy pPOOOTH JPYroro pexHUMy
(onTuuHMIT KaHAM 3HOBY CTa€ JIOCTYIIHHM) CHCTEMA,
MPOJIOBXKYIOUH OOCITyrOBYBAaTH 3asBKU B JPYrOMY PEXHUMI
(ro6TO  TPOMOBKYIOUM  TMEpeAaBaTH  MAKeTH IO
paxiokaHaiy), BiACTEKY€E NOCTYIHICTb ONTUYHOIO KaHAJy.
I axmo onTWyHUN KaHal AOCTYMHUN BIPOJOBXK IESKOTO

wacy ), To micns 3aKiHYeHHS LBOro wHacy cucTeMa
[OYMHAE BUKOPHCTATHU TEPIIHH PSXUM (ONTHYHHI KaHAI).
[Ipu uboMy 3asiBKa, B X0Ji 00CIyroByBaHHS SKOI cTajacs

3MiHa  PEXHUMY,00CIyrOBYETHCS HAaHOBO Ha  HOBIH
LIBUAKOCTI.

BucHoBku

Onucana  BuIIe MOAENb  BKIIOYAE€  HACTYIHI
JIOTMYIICHHS:

- eKCTIOHEHITIaIbHO ~ PO3MOJIJCHUA dac mepenadi
HaKery,

- IAKeTH NpU NEpexoAi 3 ONTHYHOTO KaHaly Ha
pafiokaHal He BTPAYaroThCS,

- IpY 3MiHi IIBUIKOCTI epeadi nakety (3MiHi KaHay
nepeaavi JaHWX) MOTOYHA Mepenaya MakeTy YPUBAETHCS i
CTapTye HAHOBO Ha HOBIl LIBUIKOCTI.

Takox citifi 3a3HaYUTH, IO 1 MOJIEJb HE MPUITyCKae
BHOOpPY SIKOICh KOHKPETHOT TeXHOJIOTIi pamionepenadi st
BUKOPHUCTAHHS B PE3EPBHOMY KaHaIi 3B'A3KY - 1€ MOXE

oyru, mampukimax, 802.11a, 802.11g, 802.11n, MMW-

ctaHaapTh abo Oyab-sKa iHIIa TEXHOJIOTIS Mmepenadi TaHux
0 Pajiio TPaKTY.
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Tpyouanunosa K.A. HMcciaegoBanue moaeau rudpuaHoii
Pafino-ONTHYECKOH TeJIeKOMMYHHKAIIMOHHON CHCTEMBI.
PaccMoTpeHBl OCHOBHBIE XapaKTEPUCTHKH OECIPOBOHOTO

JIa3€pHOTO OIITHYCCKOI'O KaHaJia, OCHOBHBEIC
npeuMymecTBa M CYHICCTBYIOIIME OIpaHUYCHUSA Ha
HCIIOJIb30BAHUC TCXHOJIOI'MH. I[aeTca OITMCaHUC

KOHLENIMK TI'HOpUAHOrO KaHaja, Kak KOMOWHaLuH
ONITHYECKOTO M PAANOKAHAIOB C LEJbI0 HCIOJIb30BaHUS
NPEUMYILIECTB KaKIOT0 M3 HUX; MaTEMaTHYeCKOH MOJIEIH
THOPUIHOH CHCTEMBI KakK OJHOJWHEHHOW CHCTEMBI
MaccoBOTO  OOCIYXKHMBaHUS C IBYMS BO3MOKHBIMH
CKOPOCTSIMH OOCITY)KUBaHHS U OTPaHHYECHHBIM BPEMCHEM
UX UCIIOJIb30BAHMSI.

KaioueBnbie cjaoBa: paaro-oNTHYECKUN KaHal,
atMocepHble  onTMYeckue  JMHMHM  cBs3H, FSO-
TEXHOJIOTHS], THOPHUIHBIA KaHaJI.

Trubchaninova K. The research of a model of a hybrid
radio-optical telecommunication system.The principle

of the transmission of a digital signal through the
atmosphere by means of radiation modulation in the
unlicensed range of wave lengths (infrared or \é3iland

its subsequent detection by optical photoreceivdrgice
lies in the basis of FSO technology.

The main advantages are: high speed of transmjssion
the simplicity of installation as well as the absermf the
necessity to pay for the utilization of a frequemnagge. At
present the technology ensures the transmissiatigdgal
bitstreams up to 10 Gbit/sec that allows solving th
problems of the “last mile” under the high immundf a
communication equipment channel, developing mualicip
networks transmitting data and voice, developing MVD
(wave multiplexing) for SDH networks.

Modern condition of FSO technology allows creating
reliable channels of communication at the distarfoes
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100 to 1500-2000 metres in the conditions of atrhesp.
Main characteristics, main advantages and the iegist
restrictions on the utilization of the technologgvb been
considered in the work. The description of the emof a
hybrid channel as a combination of optical and oadi
channels with the purpose of using the advantafesah
of them as well as mathematical model of a hyby&gtem
as a unilinear system of mass service with two iptess
service rates and limited time of their utilizatigrgiven.

Key words: radio-optical channel, atmospheric optical
communication lines, FSO technology, hybrid channel
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