Information and Communication Technology (ICT)

Common Terms in ICT

ISP

Propagation

Frequency

LEO

Geostationary

NOC

Carrier

Omnidirectional

Unidirectional

Radio

Repeater

GPS

Latency

VSAT

Short for "Internet Service Provider" - any company that provides internet
to a user or agency.

The method by which a radio signal is transmitted and interacts with the
physical environment.

The common measurement used in radio communications - measured by
how close wavelengths of a radio wave are.

Short for "Low Earth Orbit" - when a satellite orbits close to the earth's
surface.

An object in orbit of the earth that stays in a singular fixed location.

Short for "Network Operation Centre" - a central hub through which
internet communication passes through, usually for linking remote
connections with the rest of the global internet.

A company that provides mobile voice communication.

An antenna does not have to be specifically pointed, and can send/receive
signals from any orientation.

An antenna that can only send and receive signals in one direction, and has
to be pointed directly at the satellite.

Any analogue communications device that uses radio waves to transmit
and receive signals.

A device that amplifies and extends the range of a radio signal.

Short for "Global Positioning System" - a protocol for determining precise
locations on the earth's surface using a network of satellites

Delay in time between a transmitted and received signal.

Short for "Very Small Aperture Terminal" - a ground based satellite internet
protocol.



Tampere Convention

The Tampere Convention - short for The “Tampere Convention on the Provision of
Telecommunication Resources for Disaster Mitigation and Relief Operations” - is a binding
international convention that governs the use of radio and satellite communications in
response to disasters. Among the provisions, the Tampere Convention requires states who are
signatory to ensure “the installation and operation of reliable, flexible telecommunication
resources to be used by humanitarian relief and assistance organisations.” In real terms, if an
emergency has been declared in the country that has ratified the convention, and the country
has accepted the assistance of the United Nations, then said nation cannot impede the use of
telecommunications equipment in support of humanitarian assistance.

It should be noted legal obligations to provide free access to telecommunications only apply to
member state who have fully ratified the convention. At the time of writing this guide, only 49
member states have fully ratified the Tampere Convention, with another 31 agreeing to ratify
in the future. Many of the countries in which humanitarian organisations currently operate
have not expressed any commitment to sign onto the convention, and even states who have
ratified the convention may find specific reasons to impede or deny access to
telecommunications services to humanitarian actors. Prior to importing communications
equipment into a country, humanitarian agencies should consult with local authorities,
customs brokers, and other humanitarians on the ground to understand what restrictions may
be in place.

The full text of the Tampere convention can be found inSpanish, French, English and Arabic.

Computer Networking

The computer networking needs of an office or compound are very specific to the budgets, the
size, the capacity, and the overall operational needs of the agency. Agencies should investigate
hiring dedicated IT and networking staff to support setting up office and sub office networks.

Office/Compound Set Up

In most field locations, there will be a mix of several very coming office network equipment.
These items might include:

Connection to External ISP - Connection to an external Internet Service Provider (ISP) may
come in the form of satellite internet, telephone line, or some other form of dedicated
connection to a grid proved by the ISP.

Modem - Modems receive signals coming from ISPs and translate them into usable signals by
home or office networks. Modems also contain user specific information which is used to
identify, trace and monitor traffic for security and billing purposes. Without a modem, any
home or office based networking equipment would be incapable of actually speaking to
outside networks.

Router - A Router is a device that splits and manages internet traffic, enabling multiple
computing devices to have their own unique IP and MAC addresses, and communicate with the
internet and each other at the same time over a network. Routers have a variety of
configurations and functions. Some can monitor and control traffic on the local network, and
others have wifi capability. The type of router used will depend on the operational needs.

Firewall - A firewall is any device that specifically monitors and filters internet content coming
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from outside networks. Firewalls are useful for preventing malicious software, casual
unauthorised intrusion into networks, or even block content not allowed by the IT policy of
individual organisations. In simplified networks, firewalls are often merged with modems or
routers, but advanced networks can have standalone firewalls that have different protocols for
different users of the service.

Switch - A network switch is like an advanced form of a router - it controls and distributes the
internet between multiple networked devices, however switches are capable of detailed
monitoring and control down to the individual device level. Switches are also used to filter,
block and secure internal networks similar to firewalls securing external threats.

Server - Servers are defined a computers that are fully dedicated to storing and sharing files
within a network. Servers can be as simple as regular desktop computers, or as complex as
large specialised computing devices that have special installation requirements. In recent
years, many agencies have started using “offsite” servers, which host and manage files and
data from locations outside of offices, sometimes from a different country. Offsite servers
perfectly acceptable solutions, however if the users of the server have inconsistent connection
to the internet, a localised server may be preferable.
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Operational Security

The operational security requirements of each of local networks should follow basic rules.

Access Control - Only authorised persons should have access to networks and computing
devices. All computers should be password protected, and wifi routers should also require a
login credentials. Some networks allow for temporary guest access, however the needs for
special settings vary depending on the operational environment.

Malicious Software - All computing devices on networks should have some form of anti-virus
software, and operating systems should always be up to date. Agencies should consider
installing firewalls and/or switches with managed settings to also cut back on the intrusion
attempts or the transmission of malicious software.

IT Policy - Agencies should develop and share internal IT policies for all employees and users
of the network. IT policies should include rules and regulations for what is considered
acceptable behaviour, what he rules for using different types of hardware is, and establish
guidelines for failure to comply.

HazemMHu# 3B'30K
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Y cBIiTi 3 NOCTiIViHO 3pOoCTalOUNMM TeEXHONOTIAMIN TenedpoHisa Ta iIHTEPHET CTaloTb BCE 6inbLL
JocTynHMMU. Mocnyra, Wo HajaeTbCs Ha MiCcLeBOMY PiBHI, — Le Nocayra, LWo HaJaETbCA
CTOpPOHaMU B KpaiHax pearyBaHHs, 3a3BM4ail MiCLLeBMMM KOMMNAaHIAMM, AKi MOXYTb npauioBaTin
a60 He NpaLoBaTK B iHLLMX KpaiHaX.

CnocTepe)XeHHA Ta BTpy4YaHHSA

MicueBa TenedoHis Ta iHTEPHET MOXYTb BUABUTUCA AeLLUeBLUMMN Ta LUBUALWIMMU, HIXK 6yab-sike
iHWe pilleHHs, | BUKOPUCTaHHSA MiCLeBUX MNOC/Yr 3a0X0UY€ETbCA TaM, Ae Le 6e3neyHo Ta
JocTynHo. N'ymaHiTapHi opraHisauii, iki NpaLtooTh Y PiSHUX YMOBaX, 3aBX/N NOBUHHI
nam'aTaTtu, WO MicLieBi NpoBaligepy ronocoBoro 3B'A3Ky Ta nepegayi AaHNX 3aBXAN Ai0Tb
BiANOBIAHO A0 A03BOIB i 06MeXeHb HaLioHa/IbHMX OpraHiB BAaAN Ta HOPMaTUBHUX aKTiB.

barato TenepoHHMX onepaTopiB Ta iHTepHeT-NpoBaliAepiB 3060B'A3aHi HajaBaTW ypaAaMm JaHi
npo Aesknx abo BCiXx KOPUCTYBAYiB CBOIX MOCAYT. Y AesKUX BUMALKaX TeNeKOMYyHiKaLiiHi
KOMMaHii 4acTKOBO abo NOBHICTIO HaneXaTb YPAAAM i MOXYTb 6TV NPOAOBXEHHAM
Jep>XaBHMX opraHiB po3BiagKn abo 6e3neku. B ekctpeManbHUX BUNagKkax TenepoHHi 1a
iHTEepHeT-NOoCAYrn MOXYTb B6YTW BigKntoUeHi abo B HUX MOXe 6yTW BiAMOBNEHO K/TIFOYOBUM
ocobam, opraHisauissm abo BCiM KOpMcTyBadam nocayr 0AHOHacHO Yepe3 No6oBaHHS WOA0
KOHANIKTY, NONITUYHMX 3aBOpYLUEHb abo iHWMX NUTaHb, MNOB'A3aHNX 3 6e3MneKolo.

F'ymaHiTapHi opraHisauii, ki KOPNCTYOTLCA MiCLLEBMMMN NOCAYyraMmy rosloCoBOro 3B'A3Ky abo
nepegadvi AaHuX, 3aBXAN NOBMHHI BUXOAUTN 3 TOrO, LLO iXHA AiANbHICTE MOXe 6yTn ob6cTexeHa
abo BigcTexxeHa B 6yAb-AKMWIA Yac, | LWyKaTu pe3epBHi CMCTEMU 3B'A3KY Ha BMNA[0K, SKLLO
iHTepHeT abo rosiocoBuUiA 3B'A30K byAe BigKtoUeHN 3 6yAb-aKOi NPUYNHN. [leaki ypsaamn
CYyBOPO 06MeXY0Tb BUKOPUCTAHHSA 30BHILLHIX ab0 He3aneXHMX 3aco6iB 3B'A3Ky, TaKMX AK
pagio abo cynyTHNKOBUIA 3B'A30K, 06MeXYHUM MOX/IMBOCTI A1 pe3epBHOro 3B'A3KY, L0 MOXe
BiAPi3HATUNCA Big Micii A0 Micil.

Mo6inbHi TenepoHun/agaHi

Mo6inbHi TenedoHN Ta AaHi, WO NepeaaroTbCs 3a 4ONOMOrol Mob6ibHOro 3B'A3Ky, LWBUAKO
CTalOTb NOLIMPEHVNMM B YCbOMY CBITi. X04a 6inbLUiCTb /10Ael BXXe 3BUK/IN 40 perynspHoro
BUKOPUCTaHHA M0ObiNnbHUX TenedoHiIB Ta nepegadi JaHuWX, € KiJibka peyeii, Npo AKi cnig
nam'ataTu.

OnepaTtopu/npoBaiigepu 6e34p0oTOBOro 3B'A3Ky

besapoToBi onepaTopu Ta 6e34poToBi NpoBaligepn — Le KoMnaHii, ki 6esnocepesHb0
B3aEMOJiOTb 3 KJIIEHTaMM A5 HAAaHHS 6e34pO0TOBUX MOBINIbHUX nocayr. OnepaTopom
6e34poTOBOrro 3B'A3KY YacTO € Ta CamMa KOMMaHis, AKka NAaTUTb 3a BCTaHOB/IEHHSA 6e34poToBOI
MepeXi, MpoTe YacTo NpoBaiifepy opeHAyTb a60 BUHaNMaloTb CMYTY NPOMYCKaHHSA Y BeX
CTiIbHUKOBOTO 3B'A3KY iHLLIXX KOMMAaHIi, LWo6 po3LWNPUTM CBOE NOKPUTTS.

be3apoToBUIN ONepaTop, CTBOPEHWUI B 6yAb-sKili KpaiHi, 6yae MaTu TiCHi 3B'A3KM 3
perynatopamu, npauioodm B pamMmKax HaLioHalbHUX 3aKOHIB | 06MeXeHb A5 HajaHHSA
6e3/poTOBOrro 3B'A3Ky. Uepes Te, L0 KOXHAa KpaiHa MO)Ke MaTu He3HauHi BiAMIHHOCTI B
peryntoBaHHi abo BUKOPUCTaHHI 6e3p0oTOBOro 3B'A3KY, 3yMOB/EHI iCTOPNYHMMM abo
diHaHCcOBUMU NpnymMHamMmuy, cneuudika nocayr, LWo HaAaTbCA B KOXHI KpaiHi, MoXe feLo
Bigpi3HATNCA. KoxeH 6e34p0oToBMIA onepaTop B KpaiHi TpaHC/II0BaTMMeE Ha AeLLo pPi3HUX
yacToTax, Wo6 iXHi iHgMBiAyanbHi CUrHaNW Mann HaiMmeHLe nepewkos. KOHKpeTHi
«iHCTPYKLU,ii», LLIO BKa3yoTb TenedoHy, Ha kil came 4acToTi FOBOPUTU, HaAXoAaTk 3 SIM-kapTw,



HaZaHoi onepaTopoM.
Onepatop Mo6inbHOro BiprtyanbHoro 38'a3ky (MVNO)

B ocTaHHi poku cnocTepiraeTbCsA 3pOCTaHHSA Tak 3BaHUX onepaTopiB BipTyanbHUX MOGINbHNX
mMepexx (MVNO). MVNO — ue onepaTtopu MObifIbHOro 3B'A3KY, iKi pakKTUYHO He BONOAIOTL i He
KepyrTb B/1IaCHOK MepeXXeBok iHPpaCcTpyKTYpoOto, a NO CyTi € KOMMaHIIMN, NOCAYTU AKUX
3as1exXaTb Bif iHLUIMX NOCTavyasibHUKIB NOC/YT.

Mogens MVNO moxe 3aaTuUCa cyrnepeydsinBoro — NaaTUTM 3a KOMMNaHito, aka NoTiM NAaTtuTb
iHLWWIi KoMnNaHii, 34a€TbCA, 3aBXAN Ma€ b6yTn gopoxye. OgHak mogenb MVNO mae sBHi
nepesaru; MVNO MOXyTb KyrnyBaTy MNOC/YrM B AEKiNbKOX MepeXax, BKIK4Yaun Mi>KHapOAHi,
ane nNpu LbOMY NMpoAOBXYyBaTX HaZaBaTn KOPUCTYBavaM ofHY €AVHY 6e3nepebiliHy nocayry.
MVNO Tako>)X MOXYTb KynyBaTu MPOMNYCKHY 3AaTHICTb i eipHUIA Yac oNTOM Y iHLLINX BETNKUX
onepaTopiB i NpojaBaTy MeHLUi NopLii KiIbKOM CTOPOHaM, SiKi He 6a)katoTb ab60 He MOXYTb
nAaTUTK 3a TPagULiINHI BeNnKi NakeTu Nocayr.

be3sapoToBi npoTokonun

HarnowmnpeHiwnii npoTokon 6e35p0TOBOrO 3B'A3KY AN MOBINbHMX
Fno6anbHa  tenedonie. GSM 6yB po3po6rieHii EBPONeNcLKM IHCTUTYTOM

cucrema TeJleKOMYHiKaLiliHNX CTaHAapTIB K MeToj poboTwn 3i cTaHAapTaMun B
MOGINILHOTO  jekinLKox KpaiHax EBPONY, i 3 TUX Mip CTaB CTaHAAPTOM 33 3aMOBUYBaHHSAM
3B'A3KY Ans 6inbLOCTi KpaiH y BCbOMY CBITi.
(GSM)

GSM HalinpocrTiwe iaeHTUiKyBaTV 38 BUKOPUCTaHHAM SIM-KapT.

CTapwii i MeHL noLumpeHnii NPoToKo 6e3poTOBOro 3B'A3KyY, BrepLue
CTBOPEHWI A0 BUHaXOoZy Cy4acHoro MobinbHoro TenedoHy. CDMA cTaHOBUTb
MeHLe 10% rno6anbHOro Mo6iNbLHOro 3B'A3KY.

MHOXXUHHUIA
Aoctyn 3 TenedoHn CDMA He BMKOPUCTOBYHOTb SIM-KapTKM AK peXuMm NigKNtoUYeHHSs
K°A‘_’B"M TenedoHy Ao onepartopa, ogHak 6arato TenepoHie CDMA TakoX MaloTb CNOTH
r;gg'h’;:';‘ ansa SIM-kapT ana BukopuctaHHsa GSM. TenedoHu CDMA noBUHHI 6yTun

6e3nocepeAiHbO 3anporpamoBaHi Ha po3MOBY 3 MepeXeto MObiIbHOro
onepartopa, i Yacto TenepoHn CDMA MOXYTb BUKOPUCTOBYBATUCS NMLLIE ANA
OoAHOro nposangepa.

GSM cTaB AOMiHYHOUMM CTaHAAPTOM Y BCbOMY CBITi. Y nepLui gHi KOMepLuiAiHOro
06CNyroByBaHHS CTiI/IbHUKOBUX TenepoHiB onepatopu npogasanu TenepoHn, AKi npavosanu
TiIbKM Ha CBOI NeBHili YacToTi, WO AOMOMOrN0 3HU3NTN BUTPATK, OCKiNbKN TenepoHun
NOBWHHI 6ynn MaTu nnLle oAVH KOMMAEKT aHTeHU. OgHakK Le 3ab/10Ky€ BUKOPUCTAHHS
TenedoHy B OKpeMMX Mepexxax i nepeLukoaxxatmme KOHKypeHuii. Fpynu 3axmcTty npas
CNOXMBaYiB Ta 3pOCTaHHA KiNbKOCTi TeNnedoHiB, L0 BUKOPUCTOBYOTLCA Ha MiDKHapOAHMX
PUHKaX, CNOHYKanun A0 nNpogaxy TenedoHis, AKi NpaLioloTb Ha BCiX AOCTYMHUX YacToTax,
JOCTYMHNX HA MOMEHT BUPOBHULTBA. CyvacHi MobinbHi TenedoHn MOXyYTb NpaLioBaTh B
HalpPi3HOMaHITHILLNX MepeXkax onepaTopiB, a 3 NOSABOK BENKNX YHiKa/bHUX 6peHAiB Ta
BCECBITHLO NOMYNAPHUX TenedoHiB TakoX 3pocaa NiATPUMKa CTaHAapTU3aLil BAPO6HULUTBA.

HasiTb 3 TeniepoHOM, 34aTHUM MiATPUMYBATU KiJibKa YaCTOT, onepaTopu BCe OAHO iHOAi
npogatoTb 3a610K0BaHi TenedoHU - Le 03HaYaE, Wo TenedoH 3anporpaMoBaHUii NpayoBaTh
Nvie B MeXax LiiEl KOHKPeTHOT MepeXi onepaTopis. 3a3Buyaii Lie BUNPaBAOBYETLCA TUM
¢dbaKToM, LW onepaTop, MOX/INBO, CybcnayBaB BapTicTb TeniepoHy CnoXXnBaYeBi i BifLLIKOAOBYE



BapTiCTb 3@ paxyHOK LLLOMiCAYHOI NaaTu 3a 06cnyroByBaHHs. MNpakTka 610KyBaHHSA TenedoHiB
CTa€ BCe 6inbL He6aXKxaHOO, 04HaK BOHA BCe Lue 3YCTPivYa€ETbCA B 6aratbox MicusX.

Y Aesknx Bunajgkax BUKOPUCTaHHSA O4HOro ornepaTopa MobiIbHOro 3B'A3KYy He0CTaTHbO, i
KOPUCTYBauyi MOXYTb BUKOPUCTOBYBaTU ABa abo binbLue. barato MobinbHUX TenepoHiB
NoCTaBAATLCA 3i c1oTaMu Ansa ABoX SIM-kapT abo HaBiTb MOXYTb MaTy MOXAMBICTb
nigkntoveHHs go mepexk CDMA ta GSM.

Mpuv npnabaHHi MO6iNbHUX TenedpoHiB ryMaHiTapHi ycTaHOBM NOBUHHI BpaxoByBaTW:

Yum noBunHeH uel TenedoH NpaLoBaTy B iHLWIN KpaiHi?

Yum noTpibHO nigkntovaTn Lei TenedoH Ao AeKiNnbKox onepaTopis?

Yum noTpibHO byae po36sokyBaTu TenedoH, 4Yn BiH byae npautoBaTh B 6yab-sKii Mepexi?
Um moxke Lell TenepoH npautoBaTh Tam, Ae BiH NOTpibeH?

MoxoniHHA M06inbHUX TenedoHis

TexHonorii, Wo BU3Ha4aTb PO60TY MOBINBLHOIO 3B'A3KY, MNOAINATLCA Ha «MOKOJiHHA» abo
cKopouyeHo «G». YacTo iioro we 6inbLie CKoOpouyTb A0 YMCAa, W06 3MEHLLINTW NAYTaHVHY,
Hanpuknag, 3G, 4G, 5G Towo...

He icHY€e ofHi€i KOHKPETHOI TEXHONOT i, iIKa CKNaAA€ «MOKOJiHHSA», CKOpiLLie NOKONiIHHSA
BV3HAYa€ETbCA HN3KOM MiHIMaNbHUX CTaHAAPTIB, BKAOYaoumn W¢pyBaHHSA roaocoBoro
3B'A3KY, WBNAKICTb Nepegadi AaHWX i neBHi cneundikauii gnsa gmsaHy TenepoHy. KoxxHe HoBe
NOKOJIHHA MO6INILHOrO 3B'A3KY CYNPOBOAXYETLCA HOBMMIW NPOLLeCOpaMu Ta HOBOK aHTEHHOIO
TEXHOJIOTI€EL, KA MOXe 6yTN HeCyMiCHO 3 nonepeHiMy NOKONIHHAMU. TaKMM YMHOM, KOW
6yayTb NpeAcTaB/ieHi HOBI MOKOJIiHHA MOBINbHUX TenepoHiB, cTapi MO6iNbLHI NPUCTPOI,
IMOBIpPHO, He NpaLBaTUMYTb 3 HOBUMMW NOC/yraMu.

Mo6inbHi gaHi

IHTepHeT-nocnyrun BiA onepaTopiB MO6iINbLHOrO 3B'A3KY CTann NOBCOAHNMMN Ta Malixe
BaXK/IMBILLNMWU, HiXK 3BMYAAHWI FON0COBUIA 3B'A30K. Ti XX 06MEeXeHHS LLLoA0 anapaTHOro
3abe3neyeHHs, NpPoToKosy 6e34p0TOBOrO 3B'A3KY, NOKOiHb, 610KyBaHHS onepaTopis Ta
3arajbHOro NOKPUTTSA BCE Le 3aCTOCOBYHOTLCSA A0 MOBINILHUX A0AATKIB, LLIO NpaLooTh 3
JaHMN. AKLLO ryMaHiTapHi opraHisauii naanyoTe NpuabaTn MobinbHi ToUkM focTyny abo
KJIK0Yi, BOHN NOBUHHI po3rasaaatu BCi cpepu AiaNbHOCTIi 04HAKOBO, SIK | MO6iNbHI TenedoHu.

CrauioHapHwmii Tene¢doH

TpagunuiriHnii cTauioHapHWI 3B'A30K € OAHMM 3 HalCTapiLLMX MeTOoAiB eNIeKTPOHHOI
KOMYHiKauii, AKNIA A0Ci BUKOPUCTOBYETLCS B r'yMaHiTapHUX ymoBax. CTaLuioHapHWIA rof1ocoBuin
3B's1I30K 3a6e3neyyeTbCs 3a 4ONOMOroro GisnyHoi iHPpacTpyKTypU, ik NpaBuo, TenepoHHUX
NiHIN, Wo nepeaaldTb CUTHANN Yepes BeNUKi MigHi apoTn. Okpemi 6yanHKM Ta odicn
NigKN4YaTLCA 40 TenedOoHHOI MepeXi 3a 40MoMOoror ¢isnYHOro 3'€qHaHHs, WO 3a3BMnYan
BMMarae nesHoi popmum npodeciiHoro BcTaHOBNEHHSA Bif TenepoHHOro nposaiijepa.
TenepoHn 3 BUAINEHNMN HOMEPaMU Ha3NBaKTLCA «BUAITEHUMUN NiHIAMU».

be3apoTOBUIA 3B'A30K LUBUAKO BUTICHAE BUKOPUCTAHHA Pi3NUHNX CTaLioHapHUX TenedpoHis,
0C0611BO B r'yMaHiTapHUX cUTyaUisix, e ¢isnyHa ctauioHapHa TenedoHis morna 6yt
HeAO0CTYMHOLO 3 caMoro noyaTky. CTauioHapHi TenepoHU TakoX CXMAbHI 40 Gi3NYHMX
NOLUKOAXKEHb, i IX Ba)kue peMOHTyBaTW. baraTto areHTCTB, MOX/IMBO, 3aX04yTb
BNKOPUCTOBYBATW CTaLiOHapHI TenedpoHN, OCKiNIbKU BOHW, IMOBIPHO, JeLueBLUi i NPOMNOHY0Tb



cneuianizoBaHy 6i3Hec-NiATPMMKY. Bubip cTauioHapHoro BugineHoro Homepa tenedony
3a1eXUTb Bif, KOXXHOIO areHTCTBa, 0HaK PeKOMeHAYETLCA 3aBXAN MaTU pe3epBHi cucTemMmn
3B'A3KY, W06 YHNKHYTW NpobnieM y pasi BiAKNOYEHHS OfHI€El 3 HUX.

Mocnyru IHTepHeTy

IHTepHeT-npoBavigep (ISP) - ue 6yab-aKknii nocTavyanbHUK NOCAyr IHTepHeTY B 6yAb-IKOMY
dopmari, ogHak TepMiH «IHTepHeT-NpoBaligep» 3a3BMYall TICHO acoLit0eTLCA 3 IHTepHeTOM,
L0 HAAAETbCA HAa3eMHNMW KOMMaHiaMUN BCcepeanHi KpaiHn. TpaanuiiHo iHTepHeT-npoBaiaepu
HajaBann JOCTYN A0 iHTepHeTy Yepe3 TesledOHHI NiHii, 04HaK 3apas iCHY€E LUMPOKUIA CNeKkTp
Pi3HUX MeTOoAiB HafaHHSA AOCTYNY A0 iHTepHeTy Y ¢pikcoBaHOMY MicLyi, BKAtOUYaroum TenedoH,
Kabenb, ONTOBO/IOKHO i HaBITb 6e34p0TOBE 3'€AHAHHS «TOUKA-TOUKa». OCKiNbKN MOGINbHUIA
3B'A30K CTa€ BCe 6ifbLl NONYASPHUM, METOAWN Ta XapaKTep iHTEPHET-NOCAYT, L0 HaAaloTbCs
nposalepamMm, NnoYaam posmMmBaTUCA 3 iHLLNMN popMaMn MOGINTbHOrO 3B'A3KY.

FnobanbHa iHTepHeT-iHPpacTPyKTypa HaA3BMYANHO CkagHa i NOCTiAiHO PO3BUBAETLCA. Y
Hal3araabHiLLOMY PO3YMiHHI MicLleBi NpoBaigepn CAyrytoTb MOCTOM [0 NOCAYT | KOHTEHTY, AKi
34e6inbLoro posmillieHi 3a MeXaMu KpaiHu, B iKii BOHM NpaLoTb. 3araJbHUMUN NOHATTAMMN
AN HAJAHHSA IHTePHeT-NOCAYT €:

IP-appeca - KoxxeH KOMN'tOTEPHUA NPUCTPI, NigknoYeHniA fo0 mepexi IHTepHeT, Mae Tak
3BaHy IP-agpecy, ckopoueHo Big Internet Protocol Address.

Be6cepBepu - BebcepBicu - Taki AK Be6-CaiTX Ta NporpamMm - po3MilLlytoTbCs Ha BE/IMKUX
«cepBepax», KOMMN'toTepax, AKi 36epiratoTb gaHi Ta BignosigaloTb Ha BXigHi 3anuTun. Cepaepu
mMatoTb IP-agpecn, Ak i nepcoHanbHi komn'totepn. Cepeepu BE6-XOCTUHTY MOXYTb
3HaXO0AMNTUCS, @ MOXYTb i He 3HaXOANTUCSA B Tild XXe KpaiHi, Lo i 0c06a, ika KOPUCTYETLCS
Nocnyro, po3MiLLeHo Ha cepBepi. barato Bennknx KOMNaHiv novyann posmillyBaTy BeVKY
KiNbKiCTb CepBiciB B 04HOMY ab0 AeKi/IbKOX MiCLiIX NO BCbOMY CBITY.

URL-agpecm - HasBa Be6caiiTy (npuknaa: www.logcluster.org) BU3Ha4atoTbcs K YHidikoBaHi
nokatopwu pecypcis (Uniform Resource Locators - URLs). URL-agpecu - ue Te, Lo 6inbLUicTb
nojer 3a3Bnyali posymitoTb K agpecn BebcarTiB.

DNS - CneuianizoBaHi cepBepwu, sKi Ha3MBaOTbLCA cepBepamMmm AoMeHHUX imeH (Domain Name
Servers - DNS), € ktouem f,0 NepeTBOPEHHS TOro, Lo MU 3HaeMO K URL-aapecw, B yHiKaNbHi
IP-appecu BigaaneHnx cepsepiB. DNS-cepBepun MOXyTb KOHTPOJIIOBAaTUCA abo He
KOHTPONOBATUCA NpoBaigepaMin B NeBHI KpaiHi.

MicueBi npoBaigepy MaloTb CTUMYN abo NepeLlKkoan ANSA NpiopuTm3aLlii abo 610KyBaHHS
nesHoro Tpagiky. barato micLeBMX 3aKOHIB 3a60POHAIOTE NEBHI TUMWN KOHTEHTY 3 KYNbTYPHUX
a6o noniTn4HMx npuyunH. Kpim Toro, cnabke micuese peryitoBaHHA MOXKe MPU3BECTU A0 TOro,
Lo NpMBaTHI NpoBaligepn HagaBaTUMYTb NepeBary oA4HMM KOMMaHiaM abo nocayram Hazg
iHLLMMW, BUKIIOYHO Yepes 3MOBY ab0 aHTUKOHKYPEHTHY NpakTuKy. IHTepHeT-npoBaiaepu
MatoTb MOXJIUBICTb AOCUTb Jierko ¢pinbTpyBaTn abo 610KyBaT Be6-CaliTK, 0COBINBO AKLLO
BOHU KepytoTb BnacHUMu DNS-cepsepamu.

Wireless Communications

A large and increasing portion of communications technology is becoming wireless. As more
and more processes become wireless, the more complex the infrastructure surrounding them
becomes. Understanding the basics of wireless communication is becoming important for the
average user.


https://logcluster.org/

Electromagnetic Radiation

All forms of wireless communication rely on what is knows as “electromagnetic radiation.”
Electromagnetic radiation refers to waves of energy in the electromagnetic field, which carry -
sometimes referred to as “propagate” - electromagnetic radiant energy across three
dimensional space. Though the term “radiation” has negative connotations in common usage,
used here it simply implies that a single point source is giving off - or “radiating” - energy.
Electromagnetic radiation isn't necessarily harmful to humans, however certain frequencies
and in sufficient quantities it can be.

Observers perceive electromagnetic radiation in a variety of formats; both radio waves and
light waves are forms of electromagnetic radiation, they just happen to have different
wavelengths and fall on different parts of the spectrum.

Visible Light Radio Waves
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In a vacuum, all electromagnetic radiation travels at the same speed - the speed of light. As
electromagnetic waves travel through different substances, their speed and/or ability to
transmit begins to change based on the properties of the physical matter and the wavelength
of the electromagnetic radiation itself. For example, both light and radio waves are able to pass
through the earth’s atmosphere, while only radio waves can pass through the walls of a
building as light bounces off the solid structure. In any situation when electromagnetic
radiation interacts with any form of matter, the radiation will always lose at least some of its
strength as electromagnetic waves interact with molecules of the physical matter itself.

Wavelength and Frequency

In electromagnetic radiation, there is a direct relationship between energy, wavelength and
frequency. The shorter the wavelength, the shorter the period between the peaks of two
waves. Because all electromagnetic radiation travels at the same speed, as the wavelength
becomes shorter, the relative frequency of the of the wave increases, as the period between
the peaks of two waves becomes shorter. As the frequency increases, more energy is conveyed
over the same period of time, meaning shorter wavelengths with higher frequencies appear to
be more energetic when received from a relative vantage point.

Shorter Wavelength Longer Wavelength
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Antenna Size/Structure

As there is a direct relationship between wavelength, wave frequency, and wave energy, there
is also a direct correlation between wavelength and the size of the required antenna to
transmit/receive a signal. Practically this means that the higher the frequency of a signal, the
smaller the receiving antenna needs to be, the implications being that radio waves on the
lower end of the frequency of transmission will require significantly larger antennas. For
humanitarian agencies, there are real world trade-offs between the usefulness of a certain
band of transmission, and how large their radio reception equipment can actually be.

Radio Propagation

Propagation speed is defined as the length of time it takes for one thing to move to another.
The speed of radio propagation in a vacuum is the speed of light, and this speed can be
impacted by passing through a variety of transparent or semi-transparent mediums.

Additionally, as different wavelengths of electromagnetic radiation move through any
transparent medium, there are subtle and very specific ways in which they are altered or
interact with that medium which are governed by a variety of factors. When it comes to using
radio or microwave signals within the earth’s atmosphere, there are modes of propagation that
impact communication.

Line of Sight Propagation - Line of sight propagation means radio signals can only
successfully be received and transmitted if there is no large object blocking the path between
the two. Line of sight propagation does not mean that both the transmitter and receiver need
to be able to physically see each other - such as a satellite in orbit of the earth - nor does it
mean that there has to be completely open space between two objects - such as a VHF radio
working inside a structure with radio-transparent walls. Line of sight propagation is important
because, hills, large structures, and even the curvature of the earth will limit how far a line of
sight signal can go. Most VHF/UHF and microwave radio communications devices are limited by
this method of propagation.

Groundwave Propagation - Radio waves can be propagated using what is called groundwave
or “surface waves". Groundwave propagation involves radio waves moving along the surface of
the earth and bouncing off solid structures such as hills or buildings. VHF and UHF
communications might benefit from groundwave propagation a little, but generally only higher
frequency signals benefit from groundwave propagation.

Skywave Propagation - HF radio waves in the earth’s atmosphere propagate using skywave or
“skip” propagation. Skywave propagation enables signals transmitted along portions of the HF
frequency to bounce off the earth’s ionosphere and oscillate within the earth’s atmosphere well



beyond the horizon. Skywaves are able to reach around the curvature of the earth’s surface,
sometimes to great distances, however distances are impacted by a complex series of
environmental factors.

In practice, all spectrum of radio waves interact with their environment in many different ways,
meaning multiple forms of propagation may be possible.

e Absorbed - Radio waves are absorbed and neutralised by large stationary objects like

buildings.

e Refracted - As radio waves pass through any medium of varying density, their course may
be altered.

o Reflection - Radio waves bounce off stationary or solid objects, sending signals in a new
direction.

e Diffraction - The tendency for radio waves to bend towards large objects as they pass
over/around them objects.

The combined effects of these different effects creates what is known as multi-path
propagation. Multi-path propagation practically results in signals being received in seemingly
random or inconsistent ways. It is why signal strength can be increased or decreased by
moving one or a few meters in one direction or another, and what may create dead-zones for
radio communication.

Satellite Communications

The availability and access to satellite communications has been steadily growing for the past
few decades, and while the number of providers and wide scale availability of land based or
localised internet and voice providers has dramatically increased in the past decades,
humanitarian agencies are still heavily reliant on satellite communications in a variety of
contexts.

Technical Considerations with Satellite Communications

National Regulations

Even though satellite signals can theoretically be received in any location under the satellite’s
coverage area, there are still national rules and regulations governing the use satellite
communications in different countries. Some countries may require special licenses and
registrations for the use of satellite equipment, while other countries may ban them outright.
Many governments have close ties with local telecommunications providers which enables
them to monitor and control voice and internet traffic - satellite communications devices can
and do circumvent many of these controls. Some states allow for the use of some satellite
communications equipment, but require additional hardware be installed at a user’s location to
properly monitor activities.

Prior to buying, importing, using or selling any satellite communications equipment,
humanitarian agencies should research and understand what the local regulations are. Failure
to comply with regulations may result in severe penalties.

Latency

The delay in time between when a signal or packet of information is sent and when it is
received is known as “latency” in ICT terms. Latency is something that impacts all forms of
electronic communication, however users of satellite communications are especially impacted



by this. The inherent distances involved with satellite communication and the types of
communications infrastructure in place to support satellite communications can lead to fairly
high levels of latency between users. This is especially noticeable when communicating by
voice over a satellite phone or VIOP connection - users will likely encounter some form of
delayed feedback and must moderate their communication styles accordingly.

Antenna Focus

Satellite communications devices can use both what are called “omnidirectional” and
“unidirectional” antennas.

e Omnidirectional - Antenna does not have to be specifically pointed, and can send/receive
signals from any orientation.

e Unidirectional - Antenna can only send and receive signals in one direction, and has to be
pointed directly at the satellite. Unidirectional antennas tend to be used for stronger
signals.

The antenna used by each device depends on the nature of the device, and it's relationship to
the satellite.

Spot Beams

In the process of delivering communications to the ground, satellites use a variety of antennas
to transmit and receive frequencies. In order to better control specific areas served by the
satellites, or to compensate for potential equipment failures, many communications satellites
utilise what are called “spot beams”.

When a spot beam set up is used, the satellite will break the signal up into many smaller
geographic coverage areas. Often times, these spot beams directly correspond to physical
hardware components, such as processors, individual antenna components or other stand
alone features. In most cases, while special spot beams enable satellite communications
providers to turn up or turn down the bandwidth available in specific spot beams, they also
limit the maximum throughput per spot beam. In other words, the maximum data output
capable of the entire satellite cannot necessarily be used in just one location.

Example: Spot Beams Real World Spotbeam Coverage - Inmarsat

Understanding spotbeam coverage is important for humanitarian organisations utilising
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satellite communications. Often times, in post disasters or in complex emergency settings,
many humanitarian agencies are co-located in the same clusters of towns and compounds. In
situations where most or all actors are trying to access the same satellite communications
service at the same time, they can overload the capacity of that specific spot beam. This is why
even if only one or a few persons are using voice or data within your compound the system
may still run slow - all of your neighbours may be doing the same thing at the same time.

Contention Ratio

Contention ratio in normal networking terms refers to the ratio of the potential bandwidth
capacity of a network compared to its actual network usage. In the world of satellite
communications, contention ratio takes an entirely new context however. The contention ratio
of a refers to the number of individual base stations that are using the same connection and
the same channel at the same time. A ratio of 8:1 would indicate that eight total base stations
are connecting to the satellite at once, and any organisation using a contract with a built on 8:1
ratio must be prepared to share bandwidth with seven other organisations at any given time.

In humanitarian response settings, the contention ratio of users can cause problems quickly.
As many organisations pour into a disaster setting, often without any other functioning
communications infrastructure, the number of concurrent organisations utilising a satellite
communications network can add up quickly, especially for internet services. Many satellite
communications providers can offer tailor made packages that guarantee lower contention
ratios, however such packages tend to be more expensive. When planning to use a satellite
communications device, plan ahead and know what it's intended use will be. Will this device be
used for casual usage in areas where regular phone or internet coverage is spotty? Or will this
device be used as the primary access point for multiple business essential users? If a data
device is meant to be heavily used in emergency settings, perhaps a lower contention ratio
package should be considered.

Network Operation Centre (NOC)

In satellite communications, the term “Network Operation Centre” (NOC) is colloquially used to
refer to any location where a satellite routes terrestrial traffic through. When using a satellite
phone or satellite internet, though the handset or base station may be speaking to the satellite
directly, the satellite itself must still eventually route its traffic through another form of
connectivity to complete the communication. Very few satellites offer direct communication
point-to-point, while the vast majority of the time the other receiving end, either a computer,
mobile phone hosted service is on a different network entirely.
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NOCs are the gateway rest of the world, and can route communications appropriately. NOCs
are specially operated, and may be owned or sub-contracted by the satellite provider. In large
satellite communications networks, a complex series of NOCs can be utilised to cover different
geographic regions and special purposes. NOCs are also one many pieces of infrastructure
required to enable satellite communications, but can also be another point along the
communications chain that can slow down connections, and unfortunately service users have
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virtually no control over issues caused by NOCs.

Bands of Transmission

Communications satellites operate using various form of radio and microwave transmission,
both of which found on the spectrum of electromagnetic wavelengths. Communicating with
satellites from the earth and vice versa requires wavelengths that can penetrate the
atmosphere and deal with a wide range ambient interference. Additionally, satellite
communications providers have settled on certain standards that comply with state and
international regulations. When speaking about satellite communications, the most common
bands of transmission are:

L 1.0-2.0 gigahertz (GHz), radio range

C 4.0-8.0 gigahertz (GHz), microwave range
Ku 12.0-18.0 gigahertz (GHz), microwave range
Ka 26.5-40.0 gigahertz (GHz), microwave range

Understanding Orbits

Satellites by definition are above and outside the earth’s atmosphere, and move along curved
paths that circle the globe called orbits. Two objects in the vacuum of space will interact with
each other, relative to their respective masses, their velocities, and the distances between
them. In order to maintain a consistent orbit around the earth, satellites will need move along
their orbital paths at different speeds depending on their orbital distance from the earth -
moving too slow would result in the satellite crashing back into the earth’s atmosphere, while
moving too fast would result in the satellite breaking orbit and flying freely into space. In
addition to variable speeds based on their distance from the earth, the further a satellite is
from the earth, the longer it's circular orbital path.

The differences in speeds and the length a satellite has to travel in orbit, combined with the
fact the earth spins on its axis, result in extremely different experiences when satellites are
viewed from a relative location on the earth'’s surface. If a single satellite is orbiting close to the
earth, it may only be “viewable” for a short period of time from any given point on the earth’s
surface. If a single satellite is orbiting close to the earth along a predefined path that does not
change - along the earth’s equator for example - it may never be “viewable” from certain
angles, such as from areas near the earth’s poles.

Inversely, the further away from the earth a single satellite orbits, the wider the viewing angle
it may have, meaning it may be more consistently reachable from any given point on the earth.
However, the speed at which a satellite may orbit the earth at a further distance might dictate
that the satellite may be unreachable for longer periods of time, or unreachable at all
depending on the viewers location.

Understanding how satellites work is essential for humanitarian organisations that plan to use
satellite communications as an integral part of their own operations.



Geosynchronous/Geostationary Orbit

When the time it takes for a satellite to complete one full orbit matches the time it takes for the
earth to complete one full revolution on its axis, and when the satellite is orbiting directly
above the equator and in the same direction as the earth’s revolution, it is in what is known as
a “geosynchronous” orbit. The practical result of a geosynchronous orbit is that when viewed
from the earth’s surface, the satellite appears to stay in the exact location above the earth’s
surface at all times, and can be called a “geostationary” satellite.

A geosynchronous satellite will always be at a fixed altitude of 35,786 km, and will be able to
reach approximately 40% of the earth's surface in the area immediately under the satellite. At
the closest distance there will always be a delay of at least 240 milliseconds, or 0.25 seconds
between the time data/a message is sent, and when it is received on the other side. However,
depending on the network arrangement, the speed of the physical hardware, and where the
transmitter/receiver are within that 40% coverage area, latency can be greater.

Satellites in geosynchronous orbit are useful for when there are only one or a few satellites
required or used to provide a continuous service to a wide area. Due to the fact the satellites
don't move relative to the viewer, communications devices accessing a geostationary satellite
will need to be permanently installed and oriented, and cannot be moved or reoriented easily.
This means that though the satellite receivers are not mobile, they also don’t need to be
compact, and can scale to be as large as required for the job.

Unfortunately, single satellites covering a large area means that singular geostationary
satellites can and do service a high number of fixed base stations, and all users within the
geographic area of coverage are reliant on a single source to transmit and manage their
communications. This often leads to limited bandwidth availability, and can cause security
problems - a single satellite poses a single point of failure. Additionally, geostationary satellites
are easy for governments or militaries with the appropriate technology to block or jam, as the
overall wavelength will remain constant and can be balanced out.
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Low Earth Orbit

Low Earth Orbit (LEO) satellite is a catch-all term used to describe any satellite that operates
below an altitude of 2,000 km, while the term Very Low Earth Orbit (VLEO) is reserved for any
satellite that orbits below an altitude of 450 km. There is no one defined path or distance of
communications satellites that may inhabit the LEO range, and there are a wide variety of
different providers and satellite configurations who make use of this system.

LEO satellites orbit relatively rapidly compared to the earth’s rotation, and will make at
minimum at least 11.25 orbits of the earth in a single day, with more being possible for lower
LEO satellites with shorter orbital distances. Due to the fact LEO satellites are much closer to
the earth, their field of “view” is much lower, and each LEO satellite can only cover a small
percent of the earth’s surface at one time. LEO satellites are also not constrained by the
direction of their orbit; LEOs may orbit north to south along the poles, along the earth'’s
equator, or in diagonal patterns that constantly shift their relative coverage areas.

If a communications device on the earth’s surface were to only communicate with one LEO
satellite, the satellite would be out of communication for large portions of the day. To remedy
this problem, satellite communications providers will establish multiple satellites and have
them communicate with each other in a satellite constellation or array. LEO satellites in an
array will communicate with either directly, or through multiple NOCs on the ground. The
number and approximate coverage area of LEO satellites in an array is extremely variable, and
can range from a small number for specific applications to potential arrays of hundreds of
satellites serving a single purpose.

LEO satellites offer advantages, in that the increased number of functional communications
satellites can dramatically increase the availability of useable bandwidth. LEO satellite arrays
also offer some security benefits - if a single satellite has technical problems it likely won't
impact the other satellites in the constellation. LEO satellites are also much harder to radar
jam, as their movement makes signal interference more technically challenging.

Unfortunately, LEO satellites also lead to significantly higher start-up and usage costs because
sending multiple satellites into orbit and maintaining them adds more cost to the process.
Also, due to the fact LEO satellites have narrower fields of view, a consistent signal may be
harder to maintain in some operational environments.

There has been a recent increase in the number of LEO and VLEO providers as commercial
space cargo becomes more financially viable, and the hardware to make communications
satellites becomes smaller and cheaper.

Very Small Aperture Terminal (VSAT)

VSAT satellite internet is probably one of the most established and widely used forms of
satellite communication by humanitarian agencies. VSAT - short for “Very Small Aperture
Terminal” - technology was developed in the 1960s, and became widely commercially available
starting in the 1980s. Though prohibitively expensive in the beginning, today VSAT providers
can be easily found in most countries where VSAT communications are allowed by local laws.
VSATs are distinctive by their large, unidirectional satellite dishes.

VSATs work exclusively off of geostationary satellites. A variety of companies have launched
multiple VSAT specific geostationary satellites in the past few decades, usually positioned
above regions of the world where they believe most customers are or will be located. Though
there are some universal parts to VSAT equipment, it should be noted that VSAT installations



cannot switch between different satellites without obtaining new hardware, repositioning the
dish, and likely entering into a commercial contract with a different service providing
company. VSATs largely use the C, Ku and Ka band spectrum, and communications providers
will even use specific frequencies within those bands. For this reason, specific components for
VSAT provider likely cannot be used for a different provider.

VSAT connections are usually billed on a monthly basis just like a regular terrestrial based
internet provider, however special arrangements can be made for usage only certain times of
the day/week, or to only be used during emergency settings. The monthly cost for VSAT
provided internet varies dramatically, depends on the data plan, usage, the number of VSATs
governed under one contract, and the general geographic location, but can easily cost upwards
of 1,000 dollars a month for a basic connection. Download speeds also vary, and depend on the
hardware and the terms of the contract.

The internet service provided by VSATs, while expensive, is still largely one of the cheaper
satellite internet connections available. Additionally, VSAT internet is usually capable of and
suitable for supporting multiple connected computers and IP enabled devices concurrently.
While upload and download speeds will never be equal to most terrestrial based connections,
VSATs are still largely considered the preferred satellite option for business settings, or
guesthouses where multiple persons will live and work.

Though the term “very small” would imply VSATs are little, they are actually currently one of
the largest satellite communications terminals commercially used. The satellite dishes used in
VSAT installations can be very heavy and measure up to 1.5 meters in length, or even more, and
require a firm anchor.

Fixed VSAT Installations
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In fixed installations, the dishes themselves are usually firmly attached to a standalone metal
pole, which is sunk into the ground with concrete or anchored to a building. Fixed installation
dishes installed at a specific location are specifically designed to match both the GHz transition
frequency of the connecting satellite and the geographic location of the base station, and need
to be carefully aligned and calibrated to work with the selected ISP. Installation of VSATs
should only be conducted by professionals, usually working on behalf of the ISP.

Mobile VSATs

Recently, many emergency responders have moved towards more advanced mobile VSAT
technology. While other mobile ground terminal technology exists, what is important about
mobile VSATs is that their underlying technology is the same as regular VSATSs: relatively large,
specially made dishes that work off geostationary satellites. Mobile VSAT equipment must be
purpose made with the mobile application in mind, including:

e Dishes that can be collapsed or taken part.
e Possibly multiple BUCs or Modems.
e Adjustable dish mount.

Some mobile VSATs are capable of automatically detecting the appropriate satellite and
aligning themselves, and are referred to as “self-acquiring” VSATs. Other mobile VSATs require
manual configuration every time. Mobile VSATs tend to be very expensive, and require
specialised training to handle and set up. Before attempting to buy a mobile VSAT, an
organisation should understand it's intended end use. A mobile VSAT should never be used in
place of a permanent VSAT wherever possible.

VSAT Components

Unlike other self-contained mobile ground terminals, VSATs are made of multiple pieces of
specialised equipment that must be specified for the application.

1. Satellite Dish (also called a “reflector”) - a parabolic dish of non-radio transparent material
that reflects information going to and from the satellite to the focus of dish.

2. Block up Converter (BUC) - BUC units convert low energy signals to high energy signals,
and are used to “send” the signal from the VSAT

3. Low Noise Block Converters (LNB) - LNBs convert high energy signals to low energy
signals, and are used to convert data received rom the satellite into a usable signal for the
modem.

4. Modem - proprietary hardware that translates the signal from the satellite into usable
data for a computer or computer network.
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BUC, LNB and modems all require some form of external power, though usually relatively low.

If a base or office will be without power for multiple times of the day or week, it will have to
consider a battery back up for the VSAT if satellite provided internet is required at all times.

Additionally, BUC and LNB units are outside and easily accessible. Though they are relatively
low powered, users should avoid touching them or coming into contact with them while power
is supplied. If necessary, the dish can be marked with a warning sign, or even be fenced off in a

secure location.

Common Problems with VSATs

Though VSATs are fairly well established and well used, they are not without their problems
and users can and do make common mistakes.

Bad
Weather

Blocked
Signals

The bands used by VSATs - C and Ku - can be adversely impacted by bad weather,
including heavy rain, thunderstorms, sandstorms and even thick fog. Any tiny
particles suspended in the atmosphere can and will impact the radio signals coming
to and from a satellite.

Satellite dishes used for VSATs should have a direct line of sight to sky to properly
function. Buildings and structures, trees, hills, vehicles and even people can block
signals if placed in front of satellite dishes.

When installing a satellite dish, users should plan for activities that might occur
around the dish, or future changes that might impact the installation. Trees may
eventually grow to block a signal, and the tree will either need to be pruned or the
dish moved. Sometimes parked vehicles or stored materials can block dishes un-
intentionally. Also, do to the mostly permanent nature of the dishes, users may
simply forget how they work - building a new structure or raising a compound wall
may block the signal.

If users are experiencing problems with VSAT signals in good weather, they should
investigate if something is blocking the signal first.



VSATs equipment still requires power to receive, transmit and interpret signals from
Low space. Sometimes, under-powered equipment may still appear to be working but
Power not actually able to perform well. Low powered or under-powered equipment may
come from a poorly maintained generator or power grid.

Mobile Voice and Data Satellite Systems

There has been an increase in the number of and availability of mobile voice and data devices
that work off communications satellites. These devices usually run off proprietary satellite
arrays that have their own configurations, shortcomings and special considerations. Many
companies that started offering only one type of voice or data solutions have begun offering a
spectrum of products for both voice and internet utilising their own satellite networks. For this
reason, it makes sense to speak about them by provider instead of by service type.

Iridium

The Iridium satellite constellation is one of the earliest entrants into the mobile satellite
communications services market, going online in 1998 and providing continuous service since.
Today, Iridium is widely used by military, commercial companies, and humanitarians alike.

The Iridium network is comprised of 66 LEO satellites that orbit the earth from pole to pole,
and utilise the L Band for uplink and downlink.

Iridium Coverage Map

Originally, Iridium provided voice only service, using large handsets that communicated with
the overhead satellites, however Iridium now offers limited data service for internet
connection. The basic idea behind the network isn’t dissimilar to modern cell phone towers;
there is a signal “hand-off” between satellites, meaning users on the ground may not notice
when one satellite moves past the horizon and phone connects to another satellite.

The benefits of the Iridium network are that its coverage is global, and will realistically work on
any place on the earth'’s surface. Iridium is beneficial for agencies that may send users to any or
multiple locations on the planet, especially in unplanned emergencies. Its global coverage has
made it very attractive to some industries, such as aviation and maritime. In practice, Iridium
phones face the same challenges that any LEO satellites face - the fact the satellites are in
constant motion means that they will inevitably move towards positions of less coverage. If a
user is in an urban environment, a forest, or surrounded by mountains or canyon walls, signal
strength may be intermittent.



Iridium devices connect via unidirectional antennas, and come in a variety of form factors.
Though Iridium devices do provide data services, it is usually limited to below one megabyte
per second download. The majority of the commercial Iridium devices used in the humanitarian
sector are self-contained, meaning they only need a battery charge or connection to a power
source to work, however there are a variety of accessories to augment usage.

Example Iridium Handset Phone

Thuraya

The Thuraya network, like Iridium, started offering consumer grade satellite voice services and
has become a widely used and trusted network. Thuraya first began services in 2003, and
currently uses two geostationary satellites to provide voice and data services to ground users.

Due to the geosynchronous nature of the satellites, the Thuraya network only serves a fixed
number of geographic locations on the earth, predominantly in Europe, Africa, the middle est,
South and Central Asia, and Oceania.
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Coverage Map. Source: Thuraya

Thuraya voice devices work off the L band spectrum, and use omni-directional antennas to
connect. The use of only two geosynchronous satellites drives down operating costs, however
limitations include increased latency, increased interference, and the potential for more
environmental interference. Additionally, Thuraya unfortunately cannot service anywhere in
the Americas, or any location too far north or too far south in any of the hemispheres.

Thuraya also offers internet service through a proprietary terminals. The Thuraya internet
terminals are unidirectional, and require physical orientation to connect to one of the two
satellites, however there are self-pointing models available at higher costs, and depending on
the needs of the user. Thuraya ground terminals can easily reach speeds of to 400 kilobytes per
second.

Thuraya IP Mobile Internet Terminal Thuraya Handset Phone

Thuraya IP4-

THURAS

Inmarsat/BGAN

Inmarsat began its life as a non-profit organisation in support of maritime vessels, but was
privatised in 1998. Inmarsat began offering global satellite internet data starting in 2008
through what is called the Broad Global Area Network (BGAN). The BGAN network runs off on
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three geosynchronous satellites strategically positioned to cover most areas of sea and
landmass used by human settlements and activity.
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Coverage Map. Source: Inmarsat

Inmarsat offers a wide range of BGAN terminals that are designed for different levels of
throughput and usage. All BGAN terminals are unidirectional, run on the L band, and require
orientation by the user, however various models include self-pointing models for use on
moving vehicles. Depending on the type of terminal, BGAN speeds can reach 800kbps, and
some BGAN terminals can even be linked together to produce speeds of over one megabyte
per second. Because all Inmarsat satellites are geostationary, the same usual limitations apply.

Beginning in the early 2010s, Inmarsat also began offering standalone voice service as well.
Dedicated voice plans run off standalone handset phones that use omnidirectional antennas,
and work in all places BGAN service is provided.

BGAN Terminals Roof Mounted Self Acquiring B¢

EXPLOBY

oy,

Starlink

One of the newer companies to offer high bandwidth satellite internet is Starlink. Starlink
began launching satellites in in 2018, and now has over 6,000 satellites in orbit, with more
planned in the near future. Starlink satellites provide coverage for the entire planet, however
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local regulations may limit this.

The Starlink satellite constellation takes a different approach than previous satellite internet
providers - Starlink has launched satellites in various orbital paths in LEO and VLEO orbital
planes. The LEO/VLEO satellites have very short orbital periods, circling the earth multiple times
a day. The satellites all actively transmit data between each other, forming a virtual “net”
around the world. This means Starlink satellites both actively transmit data to ground stations
(NOCs) but also between each other, speeding up data transmitted around the globe.

Individual Starlink satellites are not designed to have long service lives, and their orbits are
designed to decay after several years. The act of replacing the satellites allows the company to
replace older models with upgraded hardware, and increase it's network offerings.

Normal Satellites

999+ km Starlink Satellites

" _' 549 km

Starlink ground antennas are designed to be omni-directional, and don’t require special
orientation, however they will still require clear, unimpeded access to the sky. Nearby
obstructions such as buildings or tall trees will still disrupt service. As the satellites rapidly orbit
the earth, the antenna will automatically register and connect to satellites rising on the
horizon. New antenna models are continually being produced.

Example Starlink antenna:



Other advantages of Starlink as a service include:

e The high number of satellites create critical redundancy, reducing the strain on any one
orbital satellite, as well as compensate for any one satellite that may be experiencing
problems.

e The network has extremely high bandwidth compared to most other satellite providers.

e The network will slowly evolve, enabling enhancements to internet speeds and newer
hardware to be used.

Some disadvantages of Starlink as a service might include:

e The ground antennas and modems require comparably larger amounts of energy to
maintain a constant connection.
Many governments heavily restrict or block access to Starlink.

e As the satellite network slowly upgrades, older antennas and equipment may no longer
function.

Consult with a professional supplier on hardware and ground installation needs before making
a purchase of Starlink internet services.

Additional Providers

There are a number of additional providers of satellite communications that have either
entered the market in the past few years, or will be entering the market in the very near future.
Advances in technology and new investments will substantially increase not only coverage, but
overall data speeds, while keeping costs at a manageable rate. It is very likely that in the next
decade there will be a substantial increase in the number of commercial providers that
humanitarian agencies will be able to use.

General Guidance on Mobile Satellite Device Management

Operating Costs

The operating costs associated with current mobile satellite devices can be extremely
prohibitive for many agencies. The physical devices themselves can range from hundreds to



thousands of dollars, while the voice and data rates can cost vastly more than regular
terrestrial based providers, especially for mobile satellite internet. Any individual or agency
who plans to own and operate a mobile satellite communications device should investigate
plans up front, and know what costs are going to be incurred.

Any personnel using satellite devices should be educated on their proper use and what costs
are associated with each one. As our working environment becomes more and more
dependent on connectivity, casual users may not be aware of all of the background data a
single connected computer may use, including downloading system updates, emails, or
corporate file sharing programs. Unless users are on some form of unlimited plan, all
unnecessary data usage should be restricted, and no unauthorised access to the satellite
terminals should be allowed! A single mobile satellite data terminal may end up costing tens of
thousands of dollars in a single month if used like a regular connection, a problem that is
compounded if more than one terminal is in use by an agency.

Hazards

Some satellite communications equipment, especially unidirectional satellite data terminals,
can emit harmful amounts of radio and microwaves when in use. Users should clearly read the
instruction manuals and pay attention to any hazard or warning stickers or labels. Users
should never stand within 1 meter of the front of a unidirectional ground terminal, and ideally
terminals should be placed at higher elevation to avoid risk of mismanagement.

Radio Transparency

A common mistake many users make is trying to use the satellite connected device indoors,
under structures or generally obscured by physical objects. Many casual users are used to
mobile devices such as phones that will work in most areas, and may not instinctively
understand the need to have a clear line of sight to the sky, especially for users of sat phones.
Generally, satellite connected devices will not work under roofed buildings, or any other solid
structure that is not sufficiently “radio transparent” - meaning radio waves cannot easily pass
through them. Material such as concrete, sandbags, metal rebar, and other common building
components can interfere with and block radio waves all together. Satellite connected devices
might be able to work under some materials, such as tent material or plastic tarpaulin,
however users will need to be aware that this still may not work in all cases.

Extensions/Masts

Mobile satellite communications providers offer a wide range of accessories that assist and
enable the usage of the phones and data terminals. These might include:

Extension cables - to mount some devices on roofs or above tree lines.

External antennas - to increase signal and broadcast strength.

Docking stations - to permanently power or mount some devices like sat phones.
Self-orienting options - devices that can auto detect and point data terminals while in
motion.

Depending on the needs of a humanitarian operation, users should consider all options where
required, and speak with providers to better understand what may be available or feasible.

Calling Codes

Due to the fact satellites provide telephony is never actually tied to a specific country, satellite
communications providers have been provided their own “country code.” Calling a satellite
phone from an outside network required dialling the full country code prior to the satellite



phone number. The calling codes for each provider are:

Iridium/Thuraya: +882 16
Satellite Country Calling Codes

Inmarsat: +8708

Additionally, calling from a satellite phone to a terrestrial based network requires dialling the
full country code to reach the intended number, even if users are in the same country as the
number being called.

SIM Cards and Devices

The vast majority of mobile satellite solutions work off the use of SIM cards, just like GSM
mobile phones, while communications hardware have serial numbers and other identifying
codes. When obtaining new satellite communications devices and plans, users should record
SIM numbers and International Mobile Equipment Identity (IMEI) numbers of hardware
devices. Both SIM cards and IMEI numbers should be tracked, and ideally audited periodically.

In emergencies, devices can be lost, stolen, or simply forgotten about. Users should take care
not to misplace SIM cards, as the liability and costs associated with the service are tied to the
card and not the device itself. If a SIM card is lost, it can be misused by other knowledgeable
persons, possibly for criminal or violent activities. Users should be instructed to report loss or
theft of satellite communications equipment as soon as they are able, and if a device is lost or
cannot be accounted for, the service connected to the SIM card should be deactivated
immediately to prevent misuse.

Resellers/Providers

The majority of satellite communications devices and plans are sold through resellers - other
companies specialised in local laws and local markets. Different resellers can negotiate with the
primary networks to offer a variety of different plans to end users. These plans may include:

e Pay as you go- plans that only bill as they are used - especially useful for emergency
responders.

e Monthly - payment for all devices made monthly, with either fixed rates or flat fees.

® Pre-paid - plans with predefined limits that will only work up until the dollar value paid in
advance.

There are also a variety of custom payments and plans that can be available to requesting
agencies. As an example, humanitarian agencies that have a high number of active devices may
choose to enter global plans that cover all active devices in a single bundle. Additionally, speed
or bandwidth can be throttled in some parts of the world during periods of low usage (night
time) to allocate to other areas of high usage (daytime) at the same moment. Any humanitarian
agency seeking satellite communications devices should speak with multiple suppliers and
obtain multiple quotes.

Common Problems with Mobile Satellite Devices



e Is the device being used indoors, or obscured from a
direct line of sight to the sky?
Signal is Weak or Broken e Is there some other transmitting device or frequency
that may be interfering with the device signal?

e Does the device have a SIM card in it?
e Is the device SIM card Active?
Device Won't Connect to e Is the device being used indoors or around tall
Satellite structures, hills or trees?
e For unidirectional satellite antennas, are they pointed in
the correct direction?

e Has the service connected to the SIM card been

activated?
The Device Is Connected But e Has the service connected to the SIM card been paid for,
no Service is Provided or is the SIM connected to a post-paid account?

e Has the service connected to the SIM card been
suspended or terminated for any reason?

Papio3B'aA30K

BrkopucTaHHA MO6iNbHOro paAio3B'a3Ky Ma€ JaBHIO iCTOPItO B CNiIbHOTI FyMaHiTapHOro
pearyBaHHS i LLIMPOKO 3aCTOCOBYETLCSA | CbOrogHi. Hapasi rymaHiTapHUM opraHisauisam
JOCTYMNHi Pi3HOMaHITHI MO6iNbHI 3ac06u 3B'A3Ky, NPOTe Le He Tak A4aBHO pajio3B'a30K 6yB
NPaKTUYHO EAVHUM CNOCO60M NiATPMMYBaTU 6e3nepepBHUIL 3B'A30K 3 BigaaneHNMn
ryMaHiTapHMUMM opraHisauiamu.

OckinbKkn pagiomepexi, Mo CyTi, MOBHICTIO CaMO0O6C/TYroByOTLCA N'YMaHITapHUMM
opraHisauisMmn, BOHM BCe LLe 3a/MLWaThCA B peajlsHUX YMOBaX BifMOBOCTINKMMN B Mepexi
3B'AI3KY; Aep>KaBHi abo BiiCbKOBI CYy6'eKTN MOXYTb BiAKNOUUTY abo BUBECTU 3 1agy
KOMepLUiliHi MepeXi 3B'A3KY, afe pagiocTaHuii 6yayTb npauroBaT 0 TUX Nip, NOKU
rymaHiTapHa opraHisauia nigTpmMMye cBoi pagiomepexi B po604oMy CTaHi Ta Ha/IeXXHUM YNHOM
06CNyroB.ye iX.

TexHiuHi npo6nemMmu paaiosB'sasKy

HauioHaNnbHi NONIO)KEHHA

BrkopucTaHHA pagio3B'a3Kky Ans NiIATPUMKU ryMaHiTapHMX onepauii, aK npaBu/io, BBaXKa€ETbCS
NPUAHATHOIO | 3aKOHHO MNPAKTMKOH B 6iNbLLIOCTI KpaiH, Ae NPOBOAATLCS onepadii, npoTe €
KinbKa KpaiH, Ae paAio3B's30K Moyke 6yTy 3a60poHeHNIA abo CyTTEBO 06MeXXeHUIA. HaBiTb
AKLLO BUKOPUCTaHHS pajio3B'asKy 6yae BM3HAaHO 3aKOHHMM, Malixke HaneBHO BiabyaeTbcs
HauioHanbHWA NpoLec peecTpadii, e BNaCHUKW Ta onepaTopu pajioMepexk NOBUHHI 6yayTb
nojaBaTtn 3asBKN Ta OTPMMYBATM NiLEeH3il HA 3aKOHHE BUKOPUCTaHHS.

OCHOBHOI MPUYMHOIO, Yepes AKY HaLioHanbHi OpraHn BAaAn MOXYTb 3aXOTiTW BiACTeXyBaTn
Ta perynoBaTu pafio3B'A30K, € 3aXNCT KOPUCHOCTI Ta PYHKLIOHANBbHOCTI BXe
BUKOPUCTOBYBaHMX PajioyacTtoT, 0AHOYACHO 3anobiratovy KOHPNIKTHOMY BUKOPUCTAaHHIO
4YacToT y MabyTHLOMY. Y 6inbLUIOCTI KpaiH, Ae NpaulooTb ryMaHiTapHi opraHisadii, neBHa
dopma pagio3B'A3Ky BXKe BUKOPUCTOBYETHLCA HaLiOHa/IbHUMU Ta AepXXaBHUMW CTPYKTypamu,



30KpeMa noniuji€ro, BINCbKOBMMUN Ta CYy>X6aMM eKCTPEHOroO pearyBaHHs.

Ansa ynpasniHHA LM NpoLiecom HauioHanbHi opraHun BnaAwn 3a3sBuyaii MatoTb 3a3ganerijb
BUAINEHWI Aiana30oH 4acToT, AKUIA MOXYTb BUKOPUCTOBYBATU HeAep KaBHi Cy6'ekTN, Taki K
rymaHiTapHi opraHisauii. Y mexax npouecy peectpauii Ta niLeH3yBaHHSA HaLlioHaNbHi abo
MicLieBi opraHu Bnagn MoXyTb TaKoXK BUAINATU KOHKPETHI YacTOTU KOXHI opraHisauii, wo
nogae 3asBKky, Wo6 6yab-AKka AiaNbHICTb, MOB'A3aHa 3 LiEl0 YacTOTO, Mor/ia 6yTu noBs's3aHa
6e3nocepeAHbO 3 NiLEeH30BaHNM opraHoM. byab-sika rymaHiTapHa opraHisauiq, Wwo otprumana
cneuianbHy NibeHsito, byae 3060B'A3aHa BUKOPUCTOBYBATM HajaHi il 4yacTtoTw, i i NoTpPi6HO
6yae abo 3anporpamyBaTy BNacHi pagioctaHuii, abo 3HaTK cnocibé 3anporpamyBsaTy Ui
pagiocTaHuii.

O6mMe>XxeHHs pafio3B'A3KY

BiacTaHi - 3anexHo Big Tuny pagioctaHuii, po3Mipy aHTeHu Ta ykepena eHeprii, Lo CTOiTb 3a
pagiocTaHui€lo, pagiocTaHUil MOXYTb NiATPUMYBaTU 3B'A30K JINLLE Ha BiACTaHi A0 AeKiNbKoX
KinomeTpiB. ¥ MiCbKMX yMOBax abo B MicLIIX 3 T'YCTOH POCAMHHICTIO, Ha naropbax yun B
KaHbMOHAaX Ls BiACTaHb MOXe 6yTU Le MeHLLOK. YcTaHOBW abo nepcoHan, skKi
BUKOPUCTOBYIOTb Paflio3B'A30K, MOBUHHI PO3YMITU MOXJ/INBOCTI NPUCTPOIB, AKi BOHN
BUKOPUCTOBYIOTb, a B igeani IT-cnewyianictn, npauiBHNKKN cny>x6u 6e3nekm Ta NoricTuku
rymaHiTapHoi opraHisauii NOBUHHI MaTu yABNEHHS Npo Te, aKi reorpadivHi panoHn MOXyTb
NigTPMMYBaTUCA TUMOM 06/1aAHaHHS, L0 BUKOPUCTOBYETLCS.

MepTBi 30HM - HaBiTb y 30Hax NepekpUTTSA PagionoKpUTTS BCe OJHO MOXYTb BYTN MepTBI
30HU, CNPUYMHEHI criopyaammn, naropbamm, TPaHCNOPTHUMMN 3acob6amMu abo iHWMKN
MaTepianamu, ki MoOXyTb 6/10KyBaTUu pagiocurHanwu. Mig yac nposeeHHS onepawii nepcoHan
NOBUHEH 3HATW, WO MOXYTb BUHUKATU «MePTBi 30HW», i, MOXK/INBO, J0BeAETbCA NepiognNyHO
NPOBOANTUN NepeBipKY pPafio3B'asKy, W06 BU3HAUNTU, UM MOXHA BUKOPUCTOBYBATMK pagio B
KOHKPeTHOMY CTaLioHapHOMY MicLi.

Mepewkoaw - PagiocrHanm MoxXyTb | 6yAyTb B3aEMOAIATY 3 iHLLINM eleKTPOHHUM
obnagHaHHsaM. MobyToBi Npunaaw, Taki AK MikpoXBUIbLOBI Nedi abo iHWe obnagHaHHS, Lo
BUKOPUCTOBYE pajioxBuii, Hanpuknag, TpaguuiiHe TeneBisiriHe MOBNIEHHS, MOXYTb BM/INBaTH
Ha poboTy pagio abo noripwysaTtu ii. O6'eKTV 3 BEIMKUMMN eNeKTPUYHUMU 3apAAaMM TaKodXK
CTBOPIOKOTh €/1eKTPOMArHiTHI NoNs, ki MOXYTb BNAMBATU Ha pagiocTaHLii - TenepoHHi niHii
enekTpornepeaay, Benuki TpaHcdopMaTopHi 6yaKM | HaBiTb BENKI FreHepaTopu MOXYTb
BN/AVBATW Ha CUrHa. YHUKaWTe BCTaHOB/IeHHS abo BUKOPUCTaHHA pagioobnagHaHHA nig abo
no6nusy niHin enekTponepegay abo pagiosex, L0 BUKOPUCTOBYHOTHCS iHLUMMM KOMMNAHIAMMN
abo yctaHoBamMm.

KomMnoHeHTn
MobinbHa pagiocTaHuis

Mo6inbHi pagiocTaHuii / nopTaTUBHI NPUCTPOI "TPpaHCMBEPU" - - pajioobnagHaHHS, sike
MOXe siK nepefaBaTti, Tak i IpuMMaTn curHan. Jeski pagioctaHuii NOBHICTIO aBTOHOMHI i
NOCTa4arTbCA 3 aKyMynATOpamMu, AKi 3a6e3neyyroTb XXNBEHHS NPUCTPOI NPOTAroM
JeKiNbKOX rogMH abo Linoro AHA, To4i AK iHLWi NOTpebytoTb 30BHILLUHIX f)Kepen XNBMEeHHS,
HanpuKnag, BCTaHOBNEHMX Ha TPaHCNOPTHMX 3acobax. Kpim Toro, paaioctaHuii MoXxHa
BU3HAUYUTM K MOBIiNbHI - pagiocTaHuii, AKi nepeMilLyoTbCA pa3oMm 3 NtoabMun abo
TpaHCNopTHMUMU 3acobamm, abo AK CTauioHapHiI - pagiocTaHLUii, AKi NOCTIHO NigKAOYeHi Ao
Ha3eMHOI CTaHU,il.



Pauis ABTOMOG6iNbLHa pagiocTaHLin

Big TOUKM A0 TOUKM - KONIM pPaAiocTaHLii 3B'A3y0TbCA MidXX CO60t0 6e3nocepeaHbo, 6e3 6a30BOI
CTaHLiT @60 peTpaHCAsaTOpPa MiXK HUMUN, BOHW 3A4iIACHIOIOTb 3B'A30K «TOYKA A0 TOUKU». 3aNeXHO
BiZ TNy paAioCTaHLii Ta YacToTH, LLIO BUKOPUCTOBYETLCS, 3B'A30K MiDK TOUKaMM MOXe 6yTin
Ay>Ke o6MedXXeHUM. binbLUicTb NOPTaTUBHUX paAioCcTaHLiN, AKi NpaLoloTh Bif akyMyasaTopa, He
MaloTb JOCTaTHbOI MOTY>KHOCTI a60 AO0CTAaTHBLO BE/IMKUX aHTEH, LL06 nepejaBaT CUrHaAN Ha
BeINKi BigCTaHi, i ByayTb 06MeXeHi COTHAMUW MeTPIB 3B'A3KY TUMNY «TOYKA-TOUKa».

MepexxeBuii/peTpaHcasLiiiHUA 3B'A30K - KON JiBa PaAioNpUCTPOi B3aEMOAIOTD,
BUKOPUCTOBYHOUN NPUHAVMHI OAVH NPOMIXHNIA NPUCTPINA, Taknii Sk 6a3oBa cTaHuis, uen
3B'I30K He € 3B'A3KOM «TOUKa-TOUKa», i MOro MOXKHa Ha3BaTu MepexeBnM abo
peTpaHcNsaUiAiHAM 3B'3KOM.

AHTeHa

AHTEHU - Le Te, Wwo ¢i3nYHO J03BONSE pajionpuiiMmady BAOBAIOBATY PaAioXBWi Ta MPOBOANTU
curHan go npuctpoto. Popma, po3mip i 3arasbHa KOHCTPYKLiS aHTEHU BU3HAYa€ETbCA TUMOM
pagiocTaHLii, BK/OYaouu LLUMPUHY, AOBXUHY, OpiEHTALto i cknaj maTtepianis. AHTEHN MaloTb
BaXk/IMBe 3HaUeHHS A5 NpoLiecy 3B'A3KY, i KOPMCTYBaUi NOBUHHI oCcTepiraTUcs NOLKOAXKEHHS
a60 nepeLLKoa KaHHA Po6oTi aHTeH, W06 YHUKHYTU nNepeboiB y 3B'A3KY.

3aranbHi TepMiHM NPO aHTEHW:

e [ocnneHHs aHTeHMU - KoediLiEHT, Ha AKNIA ByAe NOMHOXEHa BXifHa MOTYXXHICTb aHTeHM
Ansa 3ab6e3neveHHs 6iNbLIOT BUXiIAHOT NOTY>XKHOCTI. BULLia BUXiAHaA NOTYXHICTb NPU3BOAUNTL
[0 6inbLOT JanbHOCTI TPaHCAALIT Ta NOTY)KHOCTI CUrHany.
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e Cmyra nponycKaHHSl aHTeHMU - liana3oH 4acToT, B AKOMY aHTeHa npaLto€e 3a40Bi/IbHO.
PisHMUA MiDXK HANBULLIOKO | HAMHMXKYOI0 YaCTOTHUMM TOUKaMU Ha3MBAETbLCA CMYTOH0
NPOMYyCKaHHS aHTEHMW.

e E¢PEeKTMBHICTb aHTEHM - BiJHOLLEHHSA NOTY>XXHOCTI, LLIO0 BUNPOMIHIOETLCA ab0 PO3CIkETLCA
B @aHTEHHI KOHCTPYKL,i, A0 NigBeAeHO| 0 aHTEHW NOTYXXHOCTI. Bulia epekTUBHICTb
aHTeHM O3Hauae, Wo 6inbLue eHeprii BANPOMIHIOETLCA B TPUBUMIPHUIA NPOCTip | MeHLe
BTPaYa€ETbCA BCepeAViHi aHTeHN.

e /[loBXXVHa XBWUJ1i aHTEHM - SIKLLO JOBXWHA XBUI - Lie BiCTaHb, AKY pajio4yacToTHa XBUAA
NPOXOANTb 3a OAVH Nepioj LNKy, TO AOBXMHA XBUJi aHTEHU - Lie PO3Mip aHTeHW Ha
OCHOBI JOBXWHM XBUAi. UM goBLLA A0BXMHA XBWUJi, TUM A0BLUA aHTEHA.

e CnpAMOBAHICTb AHTEHM - Lie 34aTHICTb aHTeHU $oKycyBaTu xBmni EM y neBHomy
HanpaAMKY ANS nepejadi Ta npuiomy.

basoBa cTaHLUin

Pagsio 6a30Bi CTaHL,ii TaKOX € TpaHCMBepaMu, 3a3BMNUaii BCTAHOBIEHUMU B GpikCOBAHOMY MicLyi
B 0dici abo XUTNOBOMY NpUMiLLEHHI. PyHAaMeHTaslbHe NporpaMmyBaHHsA Ta eTUKeT 6a30Boi
pagiocTaHLii He Bigpi3HAETLCA Bif MOBINBbHMX pagiocTaHLUin, ogHAK 6a30Bi CTaHLii MOXYTb
MaTW 3HAYHO BiNbLUI aHTEHHI pPeLLiTKMN Ta MOXYTb NoAaBaTu 6inbLUy NOTYXKHICTb Bif MepeXi
a60 reHepaTtopa, Wo6 36inbWNTN Nepegady cUrHany Ha HabaraTto 6inbLui BiacTaHi, Hix
MOGiNnbHI pagiocTaHuii. AHTEHHI peLwiTKn 6a30BMX CTaHLUi 3a3BUYal CKNAAHILWI, HIX Y
MOGiNbHMX a60 NOPTAaTUBHUX PaAiOCTaHLil, YacTo 3 ABOMA OKPEMUMMN aHTEHHUMM
CTPYKTypaMu, po34iIeHNMU Ha BiACTaHi Ao MeTpa abo 6inbLue - ogHa aHTeHa Ans Npuiiomy
BXiAHWUX CUTHaNIB, a iHWa Ansa TPaHCAALUil BUXIGHUX CUTHaNiB, po34iNeHNX TakuM YNHOM, o6
KinbKa BUAiB 3B'A3KY He 3aBaXkaJin O4NH O HOMY.

PagiocTaHuii 6a30B0i cTaHLii TaKoXX MOXYTb 6YTM HaNalITOBaHi Ha poboTy K peTpaHCAATOpY,
npUiMao4yn CUrHan, Wwo HagxXoAnTb Bif 0AHOro MO6GINILHOro pagionpUCTPOLO, i MOCUOYN
rioro/peTpaHciiooyun Tak, Wo6 BiH Mir gocaraty HabaraTo 6inbLuoi BigcTaHi. IHogi
cneuianisoBaHi 6a30Bi pagiocTaHLii NpM3HaYeHi AN 0A4HOYACHOr0 PO3MiLLLEHHSA AeKiNbKoX
TUNiB KoH}irypauin pagio, BY/ABY/YBM Ta iHwunx. Ui Tinmn 6a3oBunx niapo3ainis
MYNbTUMOZANIbHOIO 3B'A3KY € By3bKocCnewianizoBaHMMN i 3a3BMYall BAKOPUCTOBYOTbCS
areHTCTBaMu 3 JOMNOMOIOIO eKCrepTiB 3 pajio Ta 3B'A3KY.



Mpuxnap 6a3oBoi cTaHLil

PeTpaHcnaTopu/mepexi peTpaHcnsTopis

PagiopeTpaHcnaTopm - Lie NPUCTPOI, AKi MOXYTb NPUAMaTU PaAioCUrHan i peTpaHcaoBaTn
ioro, 0oAHOYACHO MOCU/IIOKOYM AOTO CUTHA. 3 TOUYKIM 30PYy FOI0COBOIO 3B'A3KY Lie 03HaYaE, Lo
MOGINbHUIA NOPTAaTUBHWIA pajionpuiimMad, Lo NpaLoe Big pasiopeTpaHCATOpa, 3MoXe
niaTpumyBaTK 6e3nepepBHUIA 3B'A30K Ha 6inbLUKMX BigcTaHaxX. AKLo ABi abo b6inbLue
MOGINbHMX pagiocTaHLUili NpaLooTh Bif OAHOIO | TOro X pajiopeTpaHcnATopa i
3anporpaMoBaHi Ha OAMH i TOV >ke KaHaJl i YaCcToTy, BOHM 3MOXYTb MiATPUMYBaTW NPAMUIA
3B'A30K, NepebyBatoun faneko 3a MeXxamu gianasoHy 3B'A3Ky MK Toukamun. Bumorn go
peTpaHcisTopa NoAibHi Ao 6a30B0oi CTaHLi, OCKiNIbKU ANs 3abe3neueHHs 6e3nepepBHOro
3B'AI3Ky NOTPi6Ha BeNMKa 30BHILLUHA aHTeHa 3 JeKilbKkOMa aHTeHaMM Ta 30BHILLHIM J)kepesomM
XVBMEHHSA
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Y peakux sunagrax ypsam abo yctaHOBY MOXYTb BCTAHOB/IOBATU TakK 3BaHY Mepexy
peTpaHcNATOpIB - 6ifibLue O4HOro PpeTPaHCIATOpa - 3a3janerigb BU3HaveHy Mepexy, ika Moxe
NOCTiIAHO 06MiHIOBATMCS FOI0COBUMMU Ta iHGOPMaLLIMHMMM CUTHaNaMn Midxk HUMK. [lobpe
HanarogykeHa Mepexka peTpPaHCIATOPIB MOXXe OXONKBATU LLUNPOKY TePUTOPItD, OAHAK BOHA
TaKoX noTpebyBaTnMe TeXHIYHOro 06cnyroByBaHHSA. AKLLO PeTPaHCIATOP BCTAHOB/IEHO B
He6e3ne4yHOMY MicLi abo B MiCLi 3 nepepMBYacTUM JOCTYNOM 0 XXUBNEHHS, BiH 6inbLue He
BUKOHYBaTMMe CBOK OCHOBHY GYHKLIiO i MOXe He KOLITyBaTu 3ycnib abo BUTparT.

CMMMIEKCHUMA 3B'ASOK NPOTU AYMJIEKCHOIO 3B'A3KY

MOHATTA CMMNNIEKCHOIo Ta AYNAEKCHOro 3B'A3KY 3aCTOCOBYHOTLCA A0 6yAb-aKoi popMU 3B'A3KY,
OfHaK BOHW 0CO6/IMBO BaXXMBI ANS pPagio3B'A3KY.

CUMNIeKCHUM 3B'A30K

CMNNeKCHWI 3B'A30K Halikpallie onncyBaTy K "OAHOCTOPOHHE" pagio - KoH®irypaLdiito, B AKii
ronoc abo AaHi MOXyTb TPaHCNOBATUCA NLLE B OAHOMY HanpsMKy. OCHOBHUM NPUKNaLoM
CUMIMJIEKCHOT MepeXi € TpagnLiiHUIA cCMrHan TenesisiiHoro abo MysnyHoOro pagioMoB/EHHS;
nepBUHHE J)Kepeno nepepac CUrHan, a npuiimMad i3 BiAnNoBigHMM anapaTHUM 3abe3neyeHHAM
MoXKe npuimaTm noro.

AlynnekcHwiA 3B'1I30K

JynnekcHWIA 3B'A30K HaliKpaLlLle onncyBaTu AK «4BOCTOPOHHE» pajio - o6uaBa KiHLi
pagionepegadi MOXyTb HagcunaTu Ta NnpuMaTn curHan. Pagionpuinmaui, ski
BUKOPUCTOBYIOTHCA FTYMaHITapHUMW YCTaHOBaMU A1 KOOPAMHaLLii Ta 6e3nekun, MatoTb CeHC,
AKLLO TiNbKN BUKOPUCTOBYBATM AYMNJIEKCHNI 3B'A30K, i NepeBaXkHa 6inbLicTb 06n1agHaHHS ans
pafio3B'sA3Ky, 4OCTYNHOro Ha PUHKY, NO6yAoBaHa HaBKOIO AYMNAeKCHOro 3B'A3KY.

OpHak KoHLUenuis AynaeKCHOro 3B'aA3Ky € HaAMiPHMM CMPOLLEHHAM TOro, AK Npautoe 6inbLUicTb
MOGiNnbHUX pagionpuiimadis. AN cnpaBXHbOI AyNaeKCcHOi KOH$irypauwii noTpibHi we ABi
He3aNeXHi aHTeHW, KOXKHa 3 AKUX MPAaLoE Ha AeLLO iHLWIA 4acToTi, o6 curHanu mMornam
nepegaBaTucs i npuiimaTnca ogHo4YacHo. OgHouYacHi TpaHcAUil akTUUHO J03BONATL
KopucTyBayam o4HOYaCHO PO3MOBAATU | YUyTM FON0COBI KOMaHAMW, He HAATO BiAPiI3HAOUMNCH Bij,
CyYacHux TenedoHis.

binbLicTb MOBINBHUX pagiocTaHLil, ogHaK, HalivacTiLle He BONOAII0Tb MOXUJIMBICTIO SIK
BiANpPaBnAATK, TaK i NpUAMaTH cMrHan ogHo4acHo. € 6araTto NPUYMH ANS LbOro, ane B
OCHOBHOMY AyNeKCHi MO6iNbHI pagiocTaHUii 6ynn 6 rpomisgkmMmMm i JOPOrvmMu, i KoMnpomic
NONAIra€ y BUKOPUCTAHHI TOrO, LLIO iHOA| Ha3MBaloTb HaNiBAYNIEKCOM. Y HaniBAynn1eKCHOMY
3B'A3KY OAiHa aHTeHa BUKOPUCTOBYETbLCA AK A1 Nepegadi, Tak i AnA Npunomy cMrHany, a
KOpMCTYBayi BUKOPUCTOBYHOTb 3B'A30K 3a MPUHLIMMOM «HaTUCHMW, LWo6 norosoputn». Konn
KOpMCTyBay MOGIiNbHOro pagionpuiiMmayda HaTUCKAE KHOMNKY PO3MOBMU, BiH He Yy€e BXiAHOro
CUrHany, i HaBnaku. Xoya 6a3oBa CTaHLiA Mo)ke 06po6nsATY Ta iIHTepnpeTyBaTh AeKinbka
CUrHaniB, KOPMCTyBaYdi B MOJIbOBNX YMOBAaX Ha MOBIILHNX MPUCTPOSAX HE 3MOXYTb LibOro
3p0o6uTn. Baxxnmeo, W06 KOpUCTYBaUi pO3yMinm Lie - K0 BOHM 6yAyTb NOCTINHO HaTUCKaTH
KHOMMKY, BOHM MOXYTb NPONYCTUTW Ba>KNMBIi MOBIAOMNEHHS.

OnepauiiHa 6e3neka

IcHye uinnii pag obmexxeHb 6e3nekn, Lo CTOCYTbCA 6e3nocepesHbO BUKOPUCTAHHA Pajio B
ryMaHiTapHUX cnTyauisx. PagiocTaHLii LLMPOKO AOCTYMHI i BAKOPUCTOBYHOTLCA B YCbOMY CBITI, i
ryMaHiTapHi opraHisauii MOXyTb BUKOPUCTOBYBaTU paioCTaHLii pa3oM 3 noniuieto,
BiICbKOBMMMU Ta HeAep>XaBHUMU 36pOoiHUMMN GopMyBaHHAMMN.



HewwndpoBaHi curHanm

binbLicTb 3ac06iB pagio3B'aA3Ky, L0 BUKOPUCTOBYOTLCA F'YMaHITapHUMK opraHisauisamu,
NpavooTb Ha BIAKPUTMX YacToTax i He WindpyroTbcs. HesawmnppoBaHMii cMrHan o3Hauvae, LWwo
6yAb-XTO Ha Tili camili YaCTOTi MOXe CnyxaTu i YUyTK BCi NoBigOMNeHHs. baraTo ypagis MoXyTb
BMMaraTu Bij opraHisaLiii He BAKOPMCTOBYBaTW 3alLM$pPOBaHi CUrHaan NPOCTO TOMY, LLIO BOHU
TeX X04YyTb KOHTPONOBATU AiANIbHICTL TyMaHiTapHUX opraHisauiii. HauioHanbHe
3aKOHOABCTBO MOXe TaKoX obmMe>kyBaTu TMNu iHbopMauii, ki MoXKHa nepegaBaTi No pagio,
Hanpuknag, aaHi. HaBiTb SKLL0 opraHi3aLis BAKOPUCTOBYE NOBHICTIO 3aluMppoBaHNii
pagiocurHan, aKLWo pajio BTpadeHo abo BKpaAeHO HeJ06pOCOBICHUM Cy6'eKTOM, BOHUW BCe

O HO MOXYTb MifCyXOBYBaTWN Pajio3B'aA30K.

Aeski papiomepexxi € BACOKOPO3BUHEHNMU | JO3BONSAIOTE KOPUCTYBayaM A3BOHUTU OAUH
ofHOMYy 6e3nocepeHbO Yepes cucTeMy LdppoBoro Habopy, nogibHy ao TenedoHny. Y
BUNajAKax, KoM KOPUCTyBaYi MOXyTb 6e3nocepefiHbO 3B'A3aTNCA OAWH 3 OHUM,
peKkoMeHAYETbCA 34iiCHIOBaTU IKkoMora 6inbLue cnifikyBaHHS 6e3nocepeHbo. OgHak
6iNnbLUiCTE pasioMepexk NPaLooTb 3a CUCTEMO «TPaHCASALiA BCiX», TO6TO BCe, L0 CKa3aHo B
OAHOMY pagionpuiimadi, MOXHa NoYyTr B YCixX Niapo3ginax y Mexax npuniiomy Ta gianasoHy
NPoC/yXoBYBaHHS.

AreHTCTBa, ki BUKOPUCTOBYIOTb MOGiNIbHE pajio A/ rO10COBOr0 3B'A3KY, 3aBXAM NOBUHHI
npawoBaTh Tak, HibM XTOCb iHLLINIA NPOC/YXOBYE 3B'A30K.

e KopucTyBayi NOBUHHI CNiNKyBaTMCA inLLe 3@ 4ONOMOroH MO3NBHMX — MOCUNAKYNCE Ha
cebe abo 04MH Ha OAHOTO, NO3MBHMMMU, AKi iIM NPUCBOEHO. Mepenik NO3NBHUX MOXe ByTun
cbopmoBaHMIi Ha OCHOBI OpraHi3auiiHoOl CTPYKTYpY abo MiCLLeBOro nepcoHany cayxou
6esnekn.

e KopwucTyBauam Cnifi yHMKaTV poO3MOB NPO rpoLui, LiiHHI BijnpaBneHHs, YyTANBI NUTaHHSA
nepcoHany abo 6yab-LL0 iHLLe, Lo MOXKe NPU3BECTU 40 HACUALCTBA abo Kpagidkkn. AKLL0
NeBHi KJIFOYOBiI NUTAHHA NOTPIGHO 06roBOPUTU NO PaAio, KOPUCTYBaUi MOBUHHI
BUKOPUCTOBYBATW 3a3janerifb BU3HaYeHi Ta B3aEMHO Y3rojkeHi KofoBi cfioBa abo
bpasn.

e KopucTtyBadi NOBUHHI BCTAaHOBWUTW 3aranbHi Koan ang igeHTudikauii TpaHCNOpTHUX
3aco6iB, reorpadiyHoro postawlyBaHHA abo byaisenb. BUKOpNCTaHHSA LX KOAiB
J0MOMOXe NPUCKOPUTU KOMYHiKaLito a60 YCYHYTU HEOAHO3HAUHICTb, a TakKoX
YCKNagHNTb ANS CIyXayiB MOXJINBICTb TOYHO 3HaTU, XTO Ae 3HaXOAUTbLCS.

® Ko B 6yAb-AKMNIA MOMEHT pajiocTaHuis BTpaueHa abo HeBigoma, Npo Le cig HeraHo
NoBiAOMUNTM BiANOBIAHOMY KOOpAMHATOPY 3 NUTaHb 6e3neku.

MepeBipka pagio

AKT HaBMWCHOTO BUK/INKY OAHOrO pPagio iHWNM A5 3a6e3neveHHs Ha1eXHOro NigKaryYeHHs
Ha3MBaETbCA «MepeBipKoto pagio». NoTpeba Ta HacToTa NepeBipoK pajio 3anexuThb Bij,
obmexkeHb 6e3nekun opraHisauii Ta onepauinHoi cuTyadil. Y 6yab-aKux ymoBax gouinbHO
NPOBOANTW peryaspHi nepesipku Ans 3abe3neveHHs 6e3nepepBHOCTI onepauii. Ha BigMiHy
Bif, Cy4acHMX MObinbHNX TenedoHiB, 6baraTo pagionpuiimadis, aK NpaBUIO, He MOXYTb
iaeHTNdiKyBaTW piBEHb CUMHaNY, i KOPUCTYBaUi MOXYTb He 3HaTU, 3HaXOAATbLCS BOHU B MeXKaX
JianasoHy 3B'A3KY YU Hi.

e 3BuuUalHi NnepeBipKU - opraHisalii MoXXyTb MPOBOAUTY PerynsipHi nepesipkn pagio,
BK/1OYAI0UM LLIOAEHHI, LLOTUXXHEBI ab0 LLLIOMICAYHI, 3aN1eXHO Bij NoTpeb 6e3nekun 06 'exTa.
3BMYaliHi NepeBipKM MOXYTb BK/OYaTX B cebe A3BiHOK 6a30BOi CTAHLLiT KOXXHOMY
KOpuCcTyBayeBi pajio oKpeMo 3a NO3MBHUM Ta MPOXaHHA KOPMCTyBayva pajio BigNoBiCTL.
PagiokopunctyBadi NOBMHHI 6yTW NpoiHpopMoBaHi Npo rpadik nepesipkn pagio, i ix



AOTPUMaHHSA rpadika NoBMHHO 6yTK 3anucaHo. Te, Lo 6yAb-IKUIA KOPUCTYBaY pagio He
BUMLLOB Ha 3B'A30K, MOXe 6YT/ 03HaKO HecrnpaBHOCTI pagionpuiiMmaya abo
HepO3yMiHHA HAM CUCTEMW.

e [epeBipkm pyXy - yCTaHOBU MOXYTb Tak0oXX BCTAHOBUTM NJIaHOBI NepeBipKun, NPUCBAYEHi
PyXy TPaHCNOPTHMX 3ac06iB. 3aneXHo Bif 6e3neKoBoi cUTyauil TPaHCNOPTHUM 3acobam
MO>Ke 3HafA06UTNCA PeeECTPyBaTUCA 3 3a34aerifb BCTAHOBAEHVUMM iHTepBanamm -
3a3BuYan KOXHi 1-2 roanHn - AN HagaHHA CTaTycy Ta MicLie3HaxoaKeHHs. Lle rapaHTye,
Wwo 6a3a 3Hae, Ae 3HaXOAMNTbCA TPAHCMOPTHUI 3acib, i Lo TpaHCMNOPTHWIA 3aci6 Bce e
3HaX0AMTbCA B Pagio3B'aA3Ky, W06 YHUKHYTU MOXUJIMBMX MNPOraanH y NOKPUTTI B pasi
IHUMAEHTY.

BupineHi pagioonepatopm

B MeXxax pyTUHHUMX 3ax04iB 6e3rnekn 6arato rymaHiTapHUX yCTaHOB BUPIiLLYIOTb HalimMaTK Ta
HaBuYaTW pajioonepaTopiB Ha MOBHUI pobo4nii aeHb. MNpodinb pagioonepatopa Moxe 6yTn
Pi3HMM, ane 3aranbHa GyHKUiA nonarae y ¢isyHOMy 3HaXoA)KeHHi 6ina 6a30B0oi cTaHUi,
MapLUpyTU3aLii noBigoMaeHb i NpoBefeHHI pajionepesipok 3a HEObXiAHOCTI.
CneuianizoBaHnii pagioonepartop, K NpaBu/io, MaE NepexpecHy NigroToBky 3 pisHNX
paAiocTaHLii Ta NPUCTPOIB 3B'A3KY, i Bi, HbOro MOXyTb OYiKyBaTV 04HO4YacHOi po6oTu 3
JeKiflbkoMa 6a30BUMU CTaHLISIMU 3B'A3KY.

PasioonepaTtopu 3a3Bnyaii BUKOPUCTOBYHOTLCSA Y BEIMKUX OnepaLisX, Koy Kinbka CTOpiH
nepemilyrTbCa MiXK PiSHUMM MicLAMW ogHOoYacHo. PagioonepaTopun TakoX TiCHO
cnisnpautotoTk 3 IT-cneuianictamm, asTonapkom Ta cy>X60t0 6e3nekn B NpoLeci BiCTe)XKeHHs
pyXxy, NOBiAOM/IEHHA NPO HaA3BUYaliHi CUTyaLlii Ta 3a6e3neyveHHs NOCTiIiHOIO PpyHKLiOHYBaHHS
HasleXXHOoro 3B'A3KY.

B 060B'a3kn pagioonepatopa MOXyTb BXOAUTN:

® OHOBJIEHHS PYYHOT CUCTEMU BiACTEXXEHHS, SIKa BKA3YE, e 3HAaX0AATLCA TPAHCMOPTHI
3acobwn.

e [IpoBejeHHs WOAEeHHUX pajionepeBipok.
HaacunaHHA oHoBneHb abo aBapiiHUX CUrHaNIB.

Mip yac NnpoBeAeHHS WOAEHHUX pajionepeBipok pajioonepaTopy NOBUHHI MaTW CNNCOK
BCbOro 0CO60BOro cknajy Ta NO3MBHUX, @ TAKOX BECTU LLLOAEHHWUIA NMiAPaxXyHOK TOro, XTo MoXe
nepebyBaTin B palioHi Ta XTO BifnoBigae Ha pagionepesipku. MNig yac pyTUHHMX NepeBipoK
TPaHCNOPTHMX 3aC06iB, L0 PyXaroThbCs, pajioonepaTtopy MOXYTb OHOB/IOBATW Tabo pyxy abo
HaBiTb ¢ikcyBaTV NepeMilleHHs Ha KapTi. [paBuna Ta BUMOru K 40 pyTUHHUX NepeBipoK, Tak
i O MOHITOPUHIY NepecyBaHHSA 3aneXaTb Bif NoTpeb ycTaHOBU Ta cUTyauii 3 6e3nekoto.

BumMorm 0 BUKOpUCTaHHSA

3anexHo Big cMTyaLlii, KopnctyBayam Moxke 3Hago0bUTUCA NOCTIiHO TPpUMaTK pagionpuiimay
6ins cebe i BBIMKHeHM. N5 LbOro BCi KOPUCTyBayi MOBUHHI MaTW AOCTYN A0O:

3anacHux 6atapeil.

3apsigHoro obnagHaHHS.

O6nagHaHHA ANA NepeHeceHHSA (YoXnu, 3aXKnmm).
IHCcTpyKUii 3 06CcnyroByBaHHs.

MporpamyBaHHA pajioo6nagHaHHsA

AKT NnporpamyBaHHS paAiocTaHLii MoXe BKtoYaTu nonepegHeE BU3HAYEHHS:



YacToTum poboTu.

KaHanis KoMyHikauii.

IneHTngiKaTopiB pagio AN NPAMOro BUKANKY.
3axucTy naponem.

LndpyBaHHA abo iHWKWX cnelianbHUX GYHKLINA.

He Bci pagiocTaHUii MmatoTb ogHaKoBi yHKLi, i HaBITb pi3Hi Mogeni pagiocTaHuili Big ogHOro
BUPOBHMKA MOXYTb MaTun pi3HWIA Habip ¢yHKLUi. Hanpuknag, He BCi pagiocTaHuii MaTuMyThb
MO>/INBICTb BCTAHOB/IHOBATUN NPSMUNIA 3B'A30K a60 NPONOHYBaTUMYTh BULLIMIA piBeHb 6e3neku,
Hanpuknag, WwndpyBaHHS - Lie 3a3BMUYa YTOUHIOETLCA Mig Yac 3aKynisii.

AK MiHiMYyM, pagiocTaHL,il, L0 BUKOPUCTOBYOTLCA N'YMaHiTapHUMK OpraHisauisiMm, NoBUHHI
MaTu NporpamMoBaHi YacTOTU Ta Ki/ibKa KaHaniB 3B'A3KY:

e KOHKpeTHa4YacToTa BUKOPUCTaHHS 3a3BMYall BA3HAYAETLCA AepXXaBHUMM abo
HauioHaNbHUMW OpraHamm Bnagw, i BAKOPUCTaHHA HeCaHKLiOHOBaHUX YacTOT MoXe
nNpu3BecTn A0 NokapaHHA. Pi3Hi Tunu pagioobnagHaHHA MatoTb NEBHUI CNEKTP, B AKOMY
BOHM MOXYTb NpaLoBaTy, afe B MeXax Liboro gianasoHy icHye 6e3niu cneyudiuHmx
4acToT, AKi MOXYTb BUKOPMUCTOBYBATMCSA KilbKOMa CTOPOHaMM OAHOYACHO, He
3aBaXkalouu O4MH OAHOMY.

e KaHann KomyHikaLwii, L0 BUKOPMCTOBYIOTLCS, 3a3BMYali BU3HAYalOTLCA N'YMaHiTapHOO
opraHisauieto. [ly>ke nowimpeHumM € undpose BU3HaUYeHHSA KaHanis (1, 2, 3...), ogHaK feski
opraHisauii Mo)KyTb BUKOPMCTOBYBATU cneuudiyHi Ha3Bu, Taki AK «KaHaa BUKIUKY» abo
«KaHan eKCTPeHOro BUKAUKY» Ansl 6inbLuoi ACHOCTI. MpaBuAbLHO 3anporpamMmoBaHunii
pagionpuiimay BifobpaXkaTtume nonepesHb0 BU3HaYeHy Ha3BY KaHasy Ha eKpaHi
3UNTYBaHHS, SKLL0 BOHA JOCTYMHA. Y BUNajAKax, KOAW KiJibKa areHTCTB BUKOPUCTOBYIOTb
OfHY 1 Ty caMy MepeXXy, Ha3BU/HOMepa KaHaniB 3a3BMYail BU3Ha4YaTbCA FONOBHUM
areHTCTBOM, SIke KOHTPOJIHOE MepeXxy.

MporpamyBaHHA pagioobnagHaHHA MoXe ByTr fy>Ke CKNagHUM 3aBAaHHAM. Pi3Hi BUPOGHUKN
pagioobnagHaHHA MaloTb Pi3Hi GipMOBi NporpamMHo-anapaTHi KOMMNAeKCH Ans NPorpamMmyBaHHS,
i He iCHYE e4NHOro MeToAy NporpamyBaHHSA BCiX pagionpuiimadis.

Mpwv nnaHyBaHHI MepeXi pazio3B'sa3Ky areHTCTBa MOBUHHI BpaxoByBaTW Take:

e XTO0 6yZe BignoBigaTy 3a NnporpaMyBaHHsA NPUCTPOIB? Y Mae rymaHiTapHa opraHisauis,
Npo AKy ije MOBa, MOXJ/IMBICTb CAaMOCTIHO NporpamMyBaTiy pagioCcTaHUii, Y ANS LbOro
JoBefeTbCs 3any4aTu CTOPOHHIX criewianicTie?

o AKi TN GyHKLIN NOTPIOHI ANA pasioCcTaHLIn y iXHi pagiomepexi?

Aknin nnaH obcnyroepyBaHHsA obnagHaHHSA abo BHECEHHS 3MiH y MalibyTHbOMY?

baraTo akpeauTOoBaHMX NPoOAaBLiB pajioobnagHaHHA MatoTb MOX/IMBICTb 3anporpamMmyBsaTti
pagiocTaHuii BignosigHo A0 cneundikaLin KnieHTa 3a NeBHY NaaTy, 0A4HAK KNiEHT NOBMHEH
3HaTW BCIO HeobXiAHY iHpopMaLlito 3a3ganerifb. MepLu HXX KynysBaTu pagiocTaHLii, r'yMaHiTapHi
opraHisaLii NOBNHHI BUBUYUTU Aep>KaBHi Ta MiCLieBi 3aKOHWU, LLLO6 YHUKHYTN By Ab-aKNX
06MeXeHb, a TaKOXX AOCNIANTU NPOoLLEeC NoAaHHS 3a8BOK HAa OTPUMAaHHS 6yAb-AKMNX NiLeHsil
a60 A03B0JIiB Ha BUKOPUCTaHHSA BigkpuToro edipy.

AreHu,ii TaKoXX MOXYTb PO3rIsIHYTU MOX/IUBICTb HAaIMY CreLiaNbHOro pagioTexHika, SKni
MO>Ke BCTaHOBJ/IIOBAaTY, NporpaMyBaTi Ta yCyBaTu HECnpaBHOCTI pajiomMepex 3a notpe6bu.
IHWa MmoxnmBicTb - norosopnTU 3 iHWKMN HYO um areHuismu OOH, wo6 BM3HauUnTKU, XTO
MO>Ke MaTu BiflbHi pecypcy Ana NiATPUMKU Nporpam, abo XTo MoXke 3anponoHyBaT NOCAYTn
3a HeBenunKy nnarty.



Ay>xe Bucoki yactotm (ABY)/YnbTpaBucoki yactotum (YBY)

PagiocTaHuii ay>xe Bucokmx 4yactot (4BY) i ynbTpa BMcokmx yactoT (YBY) Ha cboroaHilwHin
JA€Hb € HalbiNbLL NOLIMPEHM TUMOM pPagioCcTaHLil, SKi BAKOPUCTOBYIOTBLCA YPAAAMM,
BiICbKOBMMU, NOAILEID, MOPCLKUMM OpraHisalisiMu, aBapiiHO-pATYBaIbHUMK cy>X6amMm Ta
iHLWMMW OpraHisauismm, ki NpauooTb B YMOBAaX, KOV 3BMYaliHI MepeXi 3B'A3Ky MOXYTb 6yTun
HenocNiAoBHMMIN abo He PYHKLIOHYBaTU HAaNEXHUM YMHOM.

[BY-pagioxBuni 3arimatoTb giana3oH Big 30 go 300 merarepuy, (MI'u), Toai ak YBY-pagioxsuni
3alimatoTb gianas3oH Big 300 MI'y, ao 3 rirarepuy (Mu). BY/YBY pagioxsuni nowimprooTbcsa no
NPAMIi BUAWMOCTI; BOHW He 3MOXYTb 06T KPUBU3HY 3eMAi | MOXYTb 6yTV 3a6/10KOBaHi
narop6amu, ropamu Ta iHLUMMUW BEANKUMU LWiNbHUMIN 06'ekTaMn. MakcuManbHa AanbHiCTb
MoB/ieHHs [ BY-pagiocTaHuivi cTaHOBUTb 6113bK0O 160 KM, TOAi AK MaKCUMMabHa AabHICTb
MoBieHHS YBY-pagiocTaHuii cTaHOBUTb 6113bK0 60 KM - OAHAK Ui BigCTaHi CMIbHO
BapilolOTLCA i 3aN1eXaTb Bif, HU3KM eKcnayaTauiiHMX ¢pakTopiB Ta YMOB HaBKONMLLHBOIO
cepegoBua. Maiixe y BCix cuTyauiax ABY i YBY curHanm He gocsiraloTb CBOIX MaKCUManbHUX
MOTEHLiNHNX BigCTaHEN.

OpieHTOBHI BiagcTaHi ans [BY 3B'a3ky:
MpucTpoi 3B'A3Ky Mpu6bnnsHa AanbHICTb 3B'A3KY

o NpM6AN3HO 5 KM B 3aneXHOCTI Big penbedy
3 NopTaTUBHOIO Ha NOPTaTUBHMIA

MicLLeBOCTi
TpaHcnopTHMiA 3aci6 - TpaHCNOpTHWIA npn6an3Ho 20 KM B 3aN1eXHOCTI Bif penbedy
3aci6 MiCLLeBOCTi

npr6an3Ho 30 KM B 3aN1€XHOCTI Big penbedy

TpaHcnopTHuMiA 3aci6 - 6a3a . .
MicLIeBOCTi

npn6an3Ho 50 KM B 3aN1eXHOCTI Bif penbedy

ba3a - 6a3a . .
MiCLLeBOCTi

AdanmoseaHo 3 RedR

IcHye WnpoKnii cnekTp 3aCcToCyBaHb i NPUCTPOIB A5 Nepejadi pasiocurHany B gianasoHax
ABY i YBY, Bkntouaroum TpaguuiiHe FM-pagio i edpipHe TenebaveHHs, GPS-npucTpoi Ta
MO6inbHi TenedoHun. 1BY/YBY-xBUi MOXYTb NPOHUKATU KPi3b O6yAiBNi Ta iHWIi pagionpo3opi
KOHCTPYKLi, ane 6yab-AKnii 06'eKT CNPUYNHATME NMeBHI NepeLwikoamn; xova BY/YBY
pajiocTaHLis MoXKe npautoBaTy B 6yaiBni, curHan byae cnabwinm, i ymm binblie éyaisens
HaBKO/0, TUM CUJbHIWINM 6yae BNAMB Ha curHan. BukopuctanHa 4BY/YBY-3B'a3Ky B LWiNbHUX
MiCbKMX YMOBAaX, NyCTUX Jlicax abo rnnbokunx AoanHax we Ginblie 06MeXuTb AaNbHICTb Aii.

Tunosi npo6nemu 3 38'A3KOM B fliana3soHax [1BY4/YBY

Jeski 3aranbHi npo6nemu, 3 AKMMU CTUKAOTbCA KopucTyBadi [iBH/YBY MoXyTb BKAKOYaTN:

MepTBi 30HM - 30HU, e HEMOXKIMBO 3HAWTW CUTHaN | He MOoXXe BiAOYTUCA 3B'A30K. MepTBi 30HM
BUHMKAIOTb Yepes Te, Lo 06'eKT 4OCTAaTHLOr0 PO3MipY/LiNbHOCTI 610KY€E BXiAHWA/BUXIAHWN
curHan. AKLo KopucTyBadi pasio3B's3ky nepebyBatoTb Y MepTBill 30Hi, iM MOXe 3Hag06MTUCSA
nepemMicTUTUCA, W06 OTpUMaTU HanexXHe 3'€JHaHHS, HaBiTb SKLLO Lie 03HaYaE nepeMilleHHs
NnLle Ha KiJlbKa MeTpPiB y TOMY UM iHLLOMY HanpsiMKy.



AdanmosaHo 3 MKYX "3aauwumucsa xusum"”

EnekTpomarHiTHi nepewukoam - 06'eKTu, ki BUpO6As0Th AOCTaTHI eNeKTPUYHUIA CTPYM, TaKi
AIK NOBITPSAHI NiHiT enekTponepeaay abo enekTpPoCcTaHLii, TaKoX MOXXYTb 6/10KyBaTh abo
3aBaXkaTu CMrHanaMm, HaBiTb AKLLO AXKepesio efleKTPOMarHiTHoro BUNpPOMiHIOBaHHSA He
3HaxoaMTbCA 6e3nocepeiHLO MiX BOMa pajiocTaHLUisAMM, WO 3a3Hal0Th NepeLukos. AKLLo
BUHMKaIOTb Npobnemun, KOpUCTYBaYi pasio NOBUHHI cnpobyBaTu BigilriTy nogani Big,
NOBITPSHUX NiHIN enekTponepesay abo iHLWNX MOX/IMBUX NEPELLKOZ, 06 OTpUMaTU KpaLynii
curHan.
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AdanmosaHo 3 MKYX "3aauwumucs xusum”
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Hanpsamok aHTeHwm - [1BY/YBY-pagiocTaHLii nepegatoTb CUrHaNMN, BAKOPUCTOBYHOUN
noLwmMpeHHs NPSAMOI BUANMOCTI, LLIO 03HAYaE, WO IXHI CUrHaAWN Halikpalle NpauioTb, KOAn
BOHW NeprneHANKYNAPHI A0 3eMHOi NoBepxHi. 415 HalikpaLloro A4ocBigy Ta HalKpaLyoro
CUTrHany AOBrUi Kpal aHTeHW NOBUHEH 6YTU CNPAMOBAHWUIA Ha TOPU3OHT, TOAI AK KiIHYNK
aHTeHM NOBUHEH ByTU cnpsiMOBaHWUIA A0 Heba.

ABY/YBY-pauji

He3Ba>katouu Ha BiJHOCHI 06MeXxeHHA BMKopucTaHHa BY/YBY ana ABOCTOPOHHBLOIO 3B'A3KY,
nepeBa)KHa biNbLUICTL aBapiliHO-pPATYBaNbHUX OpraHisaLiii BiggatoTe nepesary /1B4/YBY
pagiocTaHuUisam Yepes iX NopTaTuUBHICTb. Po3mip xBuab JBY/YBY-giana3oHy He BMMarae
MacmBHUX abo cnewianizoBaHNX aHTEH, @ BiJHOCHO HM3bKe eHepProcnoXuUBaHHA YMOX/IVNBIIHOE
TpuBany po60oTy NOPTaTUBHUX «paLii» Ha 6baTapelikax. Py4Hi pauii MoXyTb 6yTn BigHOCHO
JOpOrMmMu, ane BOHW BCe LLie AOCUTb AeLleBi, LWob KynyBaTu iX ONTOM i po3faBaTi KJIF0UOBOMY
nepcoHany, AKUN 3HaX0ANTbLCA Ha BUI3Ai.
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Mpuknaa nopTaTUBHUX pauiii

G338

IcHye 6e3niy BUpO6HMKIB NOpTaTUBHOrO pagioobnagHaHHa [BU/YBY giana3oHy, gocTynHoOro
ANA T'YMaHITapHMX opraHisauiii. Xo4a pi3Hi NpUCcTpoi Big, PisHMX BUPOBHMKIB MOXYTb 6yTH
3anporpamMoBaHi Ha po60Ty Ha OAHUX | TUX Xe YacToTax i B3aEMOAIATU OAVIH 3 O4HUM,
KynyBaTu ABi pi3Hi Mogeni pajiocTaHLii KaTeropMyHO He peKoOMeHAYETLCSA. Py4Hi pagiocTaHuii
MatoTb 6e37i4 3MMIOMHUX | 3BMIHHMX AeTasnel, i HaaBHICTb CTaHAAPTHOro Habopy pauii 3Ha4YHo
CNpoCTUTb 06CYyroByBaHHS i PEMOHT.
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3anacHa aHTeHa 3/iOMHMNIA aKyMynsaTop

KopucTtyBaui jBY/YBY-pagiocTaHUii NOBUHHI 3HATK, K NPaBUbHO BMUKaTW pagionpuiimMadi,
peryntoBaTu ry4HiCTb Ta NepeMmnKaTiy PisHi KaHann. Y KOXXHOro BUpo6HMKa pajiocTaHL,ii
MOXYTb JeLLiO BiAPi3HATNCA CTaHAAPTU Ta pPeXXMMU poboTun, TOMY KOPUCTyBayaM BapTo
03HalOMUTMCS 3 NpPaBUAaMK eKcnayaTauii.

3anexHo Bij, cepesoBuLLLA 6e3neKkn, Big KOPUCTYBaUiB TaKOX MOXe 3HaA00UTMNCS NOCTiiHO
TpyMaTu paujii yBIMKHEHUMM Ta NOCTINHO 3apagkeHnMn. Kopmctysayi NOBMHHI 6yTun
3a6e3neyeHi 3apsagHMM 6a30BUMIN CTAHLIIMMW Ta 3anacHUMM akyMynsiTopaMmu, Lwo6 pawii
MOr/IM NpaLtoBaTX HaBiTb B yMOBax NepeboiB 3 eflekTponocTadaHHAM. KopmcTyBaui Takox
NOBUHHI O3HAOMUNTUCA 3 TUM, IK 3apAKaTn Ta 3aMiHIOBaTK 6aTapel, i AKLL0 pauis TpumMae
3apsijg MeHwe 2-3 rogmH, NoNpocMTY Npo 3amMiHy 6aTapei.
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ABY/YBU 6a30Bi cTaHLii

[laxoBi aHTeHHi ycTaHOBKM ANna 6a30BuUX CTaHUi ABY/YBY noMiTHO 6inbLui, HiXX aHTeHW Ha
MOBINbHUX MOPTAaTUBHMX PaAioCTaHLisAX, NpOTe BOHU BCe Lie BifHOCHO HEBENMKi B MOPIiBHAHHI
3 iHWKMMK BUZamMm 6e34poToBoro 3B'A3ky. BctaHoBneHa Ha gaxy [ BY/YBY-aHTeHa NOBMHHA
MaTn MOX/IUBICTb TPaHC/IOBATU/NpUAMaTX Ha TUX CaMUX YacToTax, Lo 1 nepeabayyBaHi
MOGiNbHI pauii, i 6yT cymicHOO 3 6a30B0I0 CTaHLIi€LO, LLIO BUKOPUCTOBYETLCS.

[JaxoBa aHTeHa [BY/YBY Tako)K NOBMHHAa NiIATPUMYBAaTX AYNAEKCHNM 4BOCTOPOHHI 3B'A30K.
Jesaxi IBY/YBY-aHTeH nonepeAHbLO BUrOTOBJIEHI A1 06P06KM 060X BXigHUX/BUXiZHNX
KaHaniB 04HO4YaCHO, TOAi AK iHLi KOHirypaLii NoTpebyoTb BCTAHOB/IEHHSA ABOX OKPeMUX
a@HTeH BiAHOCHO 6/1M3bKO OAHa A0 OAHOI. AHTEHW, BCTaHOBNEHI Ha gaxy, NigKnto4yarTbCs 40
6a30BUX pagioCTaHLih 3a AONOMOroHo creuiasbHMNX Kabenis, i AKLL0 He HaNalToBaHoO iHLWe,
aHTeHa OTPUMYE XMBNEHHS Bif 610Ky 6a30B0i CTaHLi.

[JlaxoBi aHTeHM cnig BCTAaHOBNOBATW Ha HaliBULLI ToYli faxy 6ygisni, 6e3 nepelukos 3 6yab-
AKOro 60Ky. AHTEeHa NOBMHHA 6yTV BCTaHOB/IeHa BEPTMKANbHO, TakK, WO6 A0BrMiA Kpav aHTeHn
6yB CNpAMOBaHWIA Ha FOPU30HT, a By3bKe BiCTPA 6y/10 cnpsiMoBaHe NpsMo Bropy. 3a3Bunyaii
ANA UbOro aHTeHy NPUKPINATL 40 MiLLHOrO MeTasneBoro CToBna, AKMM KPinuTbCA 40 CTiHU
6yaiBni. Metanesuin CTOBM TaKoXK MOXXHA BUKOPUCTOBYBATU A5 36iNIbLUEHHA BUCOTU aHTEHN
3a noTpebu. [leski areHTCTBa MOXYTb MPUKPINAOBATM aHTEHY 0 OKPEMUX pajioBeXx, o6
JOCATTN AOCTaTHBLOI BUCOTU. He3anexHo Bifg TOro, A0 YOro MoXKyTb 6yTV NPUKPINaeHi AaxoBi
aHTeHn ABY/YBY, BnacHnin kabenb NOBUHEH MaTW MOX/MBICTb AocsaraT 6a30Boi cTaHL,l, i
aHTeHa 3aBXAu NOBUHHA 6yTW 3a3eM/ieHa Ha BUNajokK yaapy 61McKkaBKu.

Mpuknag AaXoBUX aHTEH
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ABTOMOG6iNbLHI [1BY/YBY pagiocTaHuii

ABY/YBY-aBTOMObGINLHI NepefaBayi TakoXK HaA3BMYANHO NoLUMPeEHi. Pi3Hi BUpOOHMKM
BUMYCKalOTb aBTOMOGINIbHI yCTaHOBYI KOMMIEKTU Ta creuianbHi pagiocTaHLuii, AKi ctalioHapHO
MOHTYIOTBCS Ha NaHeni Npunagis, BcepeanHi abo nig Heto. BctaHoBneHHs 4BY/YBY-
pagiocTaHLii B TpaHCMNOPTHOMY 3acobi He Npu3Beje A0 MNOMITHOrO 36iNbLUeHHS AaNbHOCTI
3B'A3Ky @60 dyHKUioOHaNbHOCTI, i A0 MO6inbHUX ABY/YBY-pagiocTaHuii, BCTAHOBAEHUX Y
TpaHCNOPTHMX 3acobax, 3aCTOCOBYHOTLCA Ti )X 06MeXeHHs, Lo i Ao 3aranbHoro BY/YBU-
3B'A3KY.

MNepeBaroto pagiocTaHLii, BCTAaHOBNEHOI B aBTOMOGINI, € Te, LLLO BOHA XXUBUTbLCS Bif
aKyMynsiTopa aBToOMO6ifs, W0 03HAYa€E 3HAYHO AOBLUWIA Nepios poboTn, NOKMN aKyMynsTop
aBToMO6insa PyHKLiOHYE Ta/abo aBTOMObGINIb 3HAXOAUTLCA B pyci. ABTOMO6iNbHMI [ BY/YBY-
TpaHcuBep byae NOCTIHO NiAKAOYEHUIA A0 eNeKTPUYHOI CucTeMn aBTOMO6iNA i noTpebye
cnewjianbHOi YCTaHOBKW, OCKINbKN, MOXKNVBO, J0BeAeTbCA NPOCBEePAINTN OTBOPY B NaHeni
npuaagie i NPOTATHYTM CTPYMOMNPOBIAHI kabeni B ABUTyH aBTOMOGINS, Ae BiH byae
NiAKAOYEHWIA A0 akyMynsaTopa. [poTn TakoX MOBUHHI 6yTW NOCTINHO NifKAIOYeHi A0 aHTeHN,
a TaKoX MoXe 3HafobuTuca cnewianbHa yctaHoBKa. [BY/YBY-aBTOMOGINbHI aHTEHU TakoX
MeHLL OBTSXMBI, HIX iHLLI pagioaHTeHW, | MOXYTb 6yT BCTaHOB/EHI 3a ,0NOMOro NPOCTUX
MarHiTiB.

Mpuxnap asTomo6inbHoro YBY-
pagionpuiimaua

Mpuxnap asTomMmo6inbHOI YBU-aHTEeHMN

BucokouacTtoTHuiA (BY) pagio3B'sa30K

LLle o4HMM LLMPOKO BUKOPUCTOBYBAHUM pagioiana3oHOoM, L0 BUKOPUCTOBYETbLCS
ryMaHiTapHMUMU opraHisauiamu, € gianasoH BUCOKMx vactoT (BY). BY pigwue BUKOPUCTOBYETLCA
KoMepUiiHMMN abo Aep>KaBHUMU OpraHisauisamu, ane 3aBAakn HaA3BUYaNHO BeNNKIN
JanbHOCTI 3B'A3KY, W0 3abe3neyyeTbca BY, BiH cTaB nonynspHMM A1 BUKOPUCTAHHSA B asiauii
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Ta ANCTAHUINHUX AOCNIAXKEHHSX.

Pagioxsuni BY 3arimatoTb gianasoH Big 3 go 30 merarepuy, (MI'y) i € 4acTMHOLO TOrO, WO BiJOMO
SIK KOPOTKOXBUNBLOBMWIA Aiana3oH. BY-nepesava BUKOPMCTOBYE NOLIMPEHHSA «skywave» abo
«skip», LLIO fa€ MOXNMBICTb NepeaaBaTu i npuiMaTi BY Ha Benukmnx BigctaHsax. BY pagioxsuni
3aliMatoTb CNeKTp, AKW B3aEMOJIE 3 3eMHOI0 aTMocdepoto ayxe crneundivHUM YNHOM - NpU
TpaHcAALIi Nig KyTOM Ha3ycTpiy BOHW 3a/I0MOKTLCA Bif ioHocdepwu i noBepTaroTbCs A0
3eMHOI NoBepxHi, Ae 6araTopa3oBo BifbMBaOTLCA Ha3aj. BucokoyacToTHi pagioxsuni 3gaTHi
TPaHCIOBATU CUTHANW 3@ FOPU3OHT | HABKOJI0 KPUBU3HU 3€MHOI MOBEPXHi. B onTManbHMX
yMOBaXx i 3a #ONOMOroto BignosigHoro obnagHaHHA BU-xBmni MoXyTb HaBiTb NepegaBaTucs
Mi>K KOHTUHEHTaMW, NPOTe HiKOAW He CNif NOKNaAaTUCA Ha HUX K HA OCHOBHWUIA CNOCi6
MiDKKOHTUHEHTa/IbHOro 3B'A3Ky. BUCOKOYaCTOTHI pagioxsuii, 3a10MA04YUCE B ioHOCdepi,
3HaYHO 3MEeHLUYHTb MepPTBi 30HM Ta Pajio «TiHi», WO BiAKNAAI0TLCA Nnaropbamm Ta ropamu,
npoTe LLifbHa 3abyA0Ba BCe Liie MOXe BM/IMBaTX Ha BUKOPMCTaHHSA BMCOKOYACTOTHOIO
JAianasoHy.

Xoua BY mMoXXyTb 3anponoHyBaTy nepeBary y BiACTaHi CNifIKyBaHHS, BiH TaKOXX Ma€
obmexxeHHs. Cnig 3a3HaunTK, WO 061aHAHHA, HeObXiAHe AnA nepegadi Ta npuiiomy BY-
CUrHaniB, € FPOMI3AKMM i BE/IMKMM, @ TaKOXX NOTpPebye 3HAUHO 6iNbLUOI aHTeHN Ta 6iNbLLOro
J>epena eHeprii. 3aranom, HeMa€e XopoLUUX pillieHb AN pyYHUX MobinbHUX BY-pagiocTtaHuii,
L0 BUKOPUCTOBYIOTLCA N'yMaHiTapHUMU opraHisauisMmu - BU-3B'a30k maiixe 3aBXaun
06MeXXeHN TpaHCMOPTHMMIM 3acobaMu Ta CTauioHapHUMU byaiBnamu.

ABTOMOG6iNLHI BU-pagiocTaHuii

BY-3B'A30K CTaB CTaHAAPTOM AJ151 3B'A3KY B TPAHCMOPTHUX 3acobax Ans 6araTbox BeINKNX
rymaHiTapHUX opraHisauiii. 3aBaskun Tomy, o BY-curHanm moxyTb noLumproBaTUCS faneko 3a
Mexi YKX/YBY-giana3oHy, a TakoXK BpaxoBYyOUMn po3mip obnagHaHHS, BY € uyposum
AOMOBHEHHSIM 10 iHLLINX BUAIB 3B'A3KY i XKWTTEBO BaXX/IMBUM A5l 6e3rneku aBTomobins.

ABTOMOGiNbHI BU-TpaHCMiTEpU ay>Ke cx0Xi Ha iHLWi aBTOMObGINbHI pagiocTaHLUii - BY-
pajiocTaHLii BCTAHOB/IOKTLCSA Ha NPUAAA0BIN NaHeni, y Hii abo nig Heto, | BOHM MOBUHHI 6yTH
NOCTiVHO NigKAtOYeHi A0 akyMynsTopa abo enekTpnYHOI cucteMm aBTomobinsg. Kpim toro,
BpaxoBYO4M po3milLeHHs BY-aHTeHW, AoBeAeTbCs NPOKAACTU J0AaTKOBI APOTU Yepes XOA0BY
YaCcTUHY abo Ky30B aBTOMO6iNA, 06 HaNEeXHUM YNHOM AicTaTuUCsA A0 TpaHcMBepa.

OcobnusicTio BU-aHTeHN € ii Benunki po3mipu. floBXXMHa BY-aHTeHW, BCTaHOBMEHOI B
aBTOMOGini, AKy iHOAi Ha3MBatloTb «6aTOroM», MOXe B KifibKa pa3iB nepeBuLLyBaTV BUCOTY
TpaHCcNopTHOro 3acoby. KpiMm Toro, xo4a aHTeHa MoXe 6yTN He HaATO BaXKKOH, il AOBXMHA
UYNHNTUME TUCK Ha OCHOBY aHTEHW, KOJIN BOHA 3yCTpiYaTMMeTbCA 3 BiTpoM abo konun
aBTOMOGiNb pyLlaTMMe 3 MiCUA UM 3YNMUHATUMETbLCA. BUcokovacToTHUIA "6aTir" NoBMHEH 6yTun
HaAiiHO NPUKpPINAeHWIA A0 Ky30Ba aBTOMObins, 3a3BMYail Ha nepesHLOMY abo 3aiHLOMY
6amnepi.
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Mpuxnapg BY (KogaH) aBTOMOG6GIIbHUX aHTEH

SRR ERNNENINARE

Cama no cobi aHTeHa MoXKe CTBOPIOBaTK 3arpo3y 6esneui. Mig yac poboTn pagionpuinimaya Ha
aHTeHYy HaAXo4MTb 3HaYHa KiNbKiCTb eneKkTpoeHeprii, xoua 6 Ha KOPOTKMIA MPOMIXKOK Yacy.
roan abo TBapuHMU, AKi KOHTaKTYHOTb 3 aHTEHOHO Mif Yac BUKOPMCTaHHSA, MOXYTb OTPUMaTKH
TennoBi abo enekTpuYHi TpaBMu.&amp;nbsp; Kpim Toro, aHteHa MoXxe 1erko 3auenuTucs 3a
JepeBa, MOCTW abo byab-Ki HA3bKO 3BMCaOUi MaTepiann abo KOHCTPYKLUii, MOLIKOAMBLUV
KOHCTPYKL,it0, aHTeHY abo i Te, i iHLIe.

LLLo6 ycyHyTK npobiemu 3 BUCOTOO, KOPUCTYBaYi, MOXJ/IMBO, 3aX04yTb NpMB'A3aTh abo
3aKpiNUTN BUCOKOYACTOTHY aHTEHY Ha 6ara>kHUKy abo B iHLLUI ToYLi 3aKpinieHHsA Ha Aaxy
aBTOMOGinA. Xoua Le LiIKOM NPUAHATHE pilLieHHS | He BNAVBAE Ha PYHKLiOHANbHICTb
pagiocTaHLii, KOPpNCTyBayi NOBNHHI 3HaTK:

e 3akpinsieHi aHTeHM 3HaX0AATbCA Nif BMCOKOK HaNpyrow i MoXyTb TpaBMyBaTy NH0Ael
a60 TBapuH, AKLLO BifipBYTbCS.

® AHTEHV MOXYTb 6yTU 3aKpin/ieHi TibKK 3a 4ONOMOroto creuiafibHUX BOYyA0OBaHMX
CTAXKOK, AOCTYMHUX Y BUPOGHMKA.

® AHTeHa HiKOMM He MOBMHHA 3HaX0AUTMNCS 6MXKYe, HiXK O4MH MeTp A0 Ky30Ba aBTOMObins.
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KoHdirypauii B4 aBTOMO6iNIbHUX aHTEH
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BY-6a30Bi cTaHLil

Po3mip i BuKkopuctaHHs BY-6a30Boi cTaHL,ii He Bigpi3HAETLCA Big iHWNX 6a30BMX pajiocTaHLin,
OAHaK KOHKPEeTHi BUMOrn 40 BUKOPUCTaHHSA 3ajexaTb Big KOHKPeTHOro nigpo3ainy Ta
nporpamMHuX noTpeb areHTCTBa.

IcToTHOMO BigMIHHICTIO Bif BUKOPMCTaHHSA CTaLiOHapHUX BUCOKOYACTOTHNX YCTaHOBOK € PO3Mip
Ta OpiEHTAaLiA BMCOKOYACTOTHMNX aHTeH. Yepes BigHOCHUI po3mip BY pagioxsuni, B4 6a3oBi
AHTeHW NOBUHHI 6yTN HaA3BMYaANHO BeNUKUMU. [ns Lboro BY-aHTeHwn, Sk npaBuno,
BUTOTOB/IAKOTE 3 THYYKNX MaTepianis, AKi MOXXHa ¢popMyBaTK BifMNOBIAHO A0 KOHTYpIiB abo
noTtpeb micueBocTi. HarinowwpeHiwi BY-aHTeHW 6yBatoTb ABOMOMOCHUMM - fBA OKPEMI
nposigHi kabeni, nepepBaHi nocepeanHi. [lBa okpemi kabeni BiibHO 3BMCatOTb, ane po3gineHi
>KOPCTKUMM Koprycamu, iKi He fatoTb IM KOHTaKTyBaTv OAVIH 3 O4HUM.

AsononiocHa BY aHTeHa

7

Brcoko4yacToTHa ABOMNONOCHA aHTEHa MOXe 3aliMaTn J0CMTb 6araTo Micusa Ha TepuTopii.
JoBXWHa aHTeHN Moxe gocaraTtu 40-50 meTpiB Bij i3onaTopa A0 isonAaTopa, a Hacnpasgi BOHa
MOXKe 6yTu J,0BLUOIO, AKLLO BpaxyBaTu CTSXKKX Ta aHKepu. BY-aHTeHM TakoXX MOBUHHI 6yTun
BCTAHOBJIEHI JOCUTb BMCOKO Haj 3emJiet0. 3arajibHe NpakTUyYHe rnpasusio NosAra€ B TOMy, LLO
pajioaHTeHW CNij BCTaHOB/IHOBATU WOHAaMeHLLe Ha NO/I0BUHI BUCOTW BiAMNOBIAHOI 4OBXUHN
xBuni. Ana BU-pagiocTaHuili pekoMeHAY€ETbCA BCTaHOB/IIOBATN aHTEHU Ha BUCOTi He MeHLwe 12-
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15 meTpiB Hag 3emneto.

BpaxoByroum HeobXigHWIA ANA LibOro NpocTip Ha 3eMJi, iCHYE Kinbka KOH}irypauii, Aki
KOpUCTYBayi MOXYTb 3aCToCyBaTu:

FopusoHTanbHa KoH$irypauis MepeBepHyTa V-KoHpirypauiis

FopusoHTanbHa KOH}Irypauia - /1BononocHa aHTeHa HaTArHyTa 3 060X KiHLiB Ha O4HAKOBI
BucoTi. KabenbHe 3'efHaHHS 3 6a30BOI0 CTaHL,i€I0 BiSIbHO 3BMCAE, X04a B ifeani Noro Bce ogHO
Cnig 3aKpinuUTU 40 YOrocCb Ha PiBHI 3eMi abo NPUKPINUTY A0 MILHOIO CTOBMNA, W06 3anobirtn
nepemiLleHHIO Ha BiTPi i 3HATY Bary 3 ycTaHOBKMN. [OpM30HTanbHa KOH}irypawisa BBaXKaeTbcs
HalKpalmm BapiaHTOM, i 6yfe HeCTu CUrHan skHamaani.

MNepeBepHyTa V-KoH}irypauis - /119 eKOHOMii Ha3eMHOro NPOCTOPY areHTCTBa MOXYTb
BUbpaTn nepeBepHyTY V-KOH}irypauito, e CTOPOHU ABOMOJIFOCHOT aHTEHWN HaXMNeHi, K Y
HameTi. BaxxmBsi koMnoHeHTV nepeBepHyTOI V-NogibHOT KOH$Irypadii:

e KyT, yTBOpPEHNA BHYTPILUHbO YacTUHO V, HiKONX He NOBMHEH 6yTu MeHLwe 90 rpaaycis.
Yumm 61mdk4e A0 NoBepPXHi, TUM Kpalle.

e CepefHo YacTMHY NOTPi6HO Byae NiABICUTY 40 MiLHOIO, HEMPOBIAHOIO MaTepiany 3a
JOMomMoroto BifnoBigHOro aHkepa.

® AHKepW B HMKHIX TOUYKaX CXWUJY BCE OHO MOBUHHI 6YTU NiIAHATI Haj 3emneto i 3'eHaHi 3
«uiornamu-3arnyikamm». B igeani, ronosHa worna noBmHHa 6yTu nNigHATa BULLE
MiHiManbHOI BUCOTW, LW,06 BiANOBIAATY BUCOTi HUXKHIX TOYOK.

Bbyab-aka ¢popmMa aHTeHN i KOHIrypauis Woram NoBMHHI 6yTn HagiriHo 3akpinaeHi. KoxxeH Tin
aHTEeHWN Ma€ NeBHUI HOMiIHANBbHWIA BITPOBUIA KoediLiEHT, i KOPUCTYBAUi MOBUHHI PO3yMiTK, fika
pi4YHa noroja Moxxe BM/JIMHYTU Ha BMGIp aHTeHW.

Kpim Toro, BU-aHTEHU MOXKYTb CNOXMBATU | BUPOBAATU BENNKY KiNlbKiCTb enekTpoeHeprii. BY
ABOMOJIIOCHI @aHTeHU Mig Yac poboTy CNOXMBaKOTb B cepeaHboMy 250-350 BT MOTY>XHOCTI, a
nikoBe CNoXXMBaHHA MoXe gocsaraty 1000 BT. 1BONONOCHI aHTEHM - Lie 34e6in1bL1oro NnpocTo
BiAKPUTUIA MeTan, | Byab-AKNiA NpeaMeT, Lo NepeKkpUBaE 3'e4HaHHA MK LMY BOMaA
ApOTamm, CTAaHOBUTbL Ceprio3Hy Hebe3neky. MNkn agepeB abo CMITTS MOXYTb 3aropitucs, a
APOTU MOXYTb CEpPIrio3HO NOpPaHNTU abo B6UTK ntogeit Ym TBapuH. Y XXoAHOMY pasi noam abo
TBapVHW He MOBUHHI MaT MOXJIMBOCTI XanaTucsa 3a 4poTn BU-pagioctaHuii abo HaTnkaTmnca
Ha HUX, a AKLLIO APIT pagiocTaHLuii obipBaHo, ntoaw, aKki NnepebyBatoTb NO6AN3Y, MOBUHHI ByTN
NPOIHCTPYKTOBAHI BiAiiTV Ha3ag, NOKWN He byae BiAKNHOHYEHO XXMBEHHS.


https://log.logcluster.org/sites/default/files/2022-06/CAR1.png
https://log.logcluster.org/sites/default/files/2022-06/CAR2.png

BuKkopucTaHHA pagiocTaHuiii Asi ros10COBOro 3B'A3KYy

3aranbHi npuBinei Ta 06MeXXeHHA BUKOPUCTaHHA paAio3B'a3Ky MOXYTb BiAAPi3HATUCA B Pi3HNX
opraHisauisx, ogHaK Hanosaer1MBo peKoOMeHAY€ETbCS, Wob KoXKHa opraHisauis BcTaHOBUAa Ta

po3pobunna BracHy NOITUKY LLOAO HaeXXHOTro BUKOPUCTAHHA Pagio, a TakoXX AUCLUMNIHAPHI
3ax0A4u 3a HenpaBoOMipHe BUKOPUCTaHHSA pajioobnagHaHHs.

KaHanm

Mpu BUKOPUCTaHHI byAb-AKOi MepeXi iHoAi iCHYTb OKpeMi KaHann BUKANKY, AKi
BUKOPUCTOBYIOTbLCS A/191 BCTAHOBJIEHHS 3B'A3KY 3 iHLUMMW pagiokopucTyBadamu, 9Ki NoTim
BKa3yoTb iHWNI BUAINEHNI KaHaN. (K TiNbKN Takuii 3B'A30K 6yae BCTaHOBNEHO, 06unABi
pajiocTaHLii NOBUHHI NepenT Ha BUSHAYEHW PO3MOBHUI KaHan, Wo6 3anMWnTN KaHan
BUKINKY ANS iHLWNX CTaHLA ANA BCTaHOBNEHHS KOHTaKTy. BUKOpUCTaHHA KaHaniB BUKINKY
3aCTOCOBYETLCSA 0CO6MBO B MepeXax 3 BeIMKMMU obcsaramu cninbHoro Tpadiky aéo B
Mepexax, po3MiLleHMNX TPeTiMn CTOPOHaMM, TaKMX K peTpaHcaauiiHi mepexi OOH, aknmn
MOXYTb KOPUCTYBaTMCA 6araTo ryMaHiTapHUX opraHisadii.

ETuker

3aranom, iCHylHOTb NpaBwa, AKNX CNig AOTPUMYBaTMUCA NPU CMiIKYBaHHi r01I0COM 3a
ZOMOMOroto ABOCTOPOHHBLOIO paAio. o HUX MOXYTb HanexaTu:

BukopucTaHHS cneuianbHUX ciB

MpoueaypHi cnoBa (Pro-Words) - Le 3a3aanerigb BU3Ha4YeHU Habip KOpoTknx ¢pas 3
TOYHUMUN 3HAYEHHAMMU, AKi 6ynn po3pobieHi, Wob JoNoMOrTu KopnctyBadam mMmepexi Ta
ornepaTtopam 3pobuTu CBOI Nepegadi KOPOTKMUMU i 3aM0BirTX NAYyTaHNHI Ta HEMOPO3YMiHHIO.
BaxxnunBo, W06 noariHa po3yMina Ui c/10Ba Ta IXHE 3HAYEHHS, o6 po3yMiTu, WO roBopATb MO
pagio, i BMiTU HagCcMNaTM KOPOTKi Ta TOUHI NOBigOM/IEeHHA. H/XYe HaBeeHi YacTo BXUBaHi
cneuianbHi c/10Ba Ta iX 3HAUYEHHS:

CneyianbHe
cnoBocnonyyYeHHs

3HaueHHA

MiaTBepaxyio Tak/MNpaBuibHO

bpeiik, 6peiik,

Gpeii MepepBaT NOTOYHY NepeAady A/s1 TepMiHOBOIO MOBiAOMJIEHHS
K

BipHo Bu maeTe pauito, abo Te, LLLO BY NepeAany, € NpaBUIbHUM

HeratusHO Hi/HesipHo



CneyianbHe
C/I0OBOCMONYyYEHHS

3HauvYeHHsA

HeraTtmBHo, Konii . .
Bawue ocTaHHE NOBiIAOM/IEHHSA He 6y10 3po3ymMine

HeMmae
HenpasunbHo Balua octaHHsA nepegaya 6yna HeKOPEKTHO
- Ha uboMmy 5 3aKiHUyt0 CBOE NOCNAHHSA A0 BacC i YeKaro Ha BiAnoBiab.
Mpunom

MNepepaBaiiTe NOBIAOMNEHHS.

Ha LboMy MO€ NocaHHsA A0 Bac 3aKiHUYYETbLCA i BianoBigi He NoTpi6HO
KiHeLb 3B'A3KYy
He BukopucroByiiTe OVER (npuiiom) i OUT (KiHeLb 3B'A3KY) pa3om!

I'Iepep,aTVl HacTyrnHe I'IOBi,CI,OMHEHHﬂ BU3HAYE€HUNM

MNepepatn
peAa ajpecatam/oTpuMyBayam
MpwiAnsTo fl oTpMaB Ballle OCTaHHE NOBIJOM/IEHHSA 3a/10Bi/IbHO
MoBTOPUTY OCTAaHHE MOBIAOMMAEHHS.
CxaxiTb We pas He xaXxiTb «noBTOpUTU» NO pagio! MNoBTopeHHs 3a3BMYaii
BMKOPUCTOBYETHLCS BiliCbKOBMMM /1A TOTO, W06 nonpocuTy congaris
NpoAOB)XyBaTH CTPinaTM 3i 36poi.
PeXxum He nepesgaBaTu, Nokn 3 BaMu He 3B'sXXyTbcs. MeHi noTpibeH foaaTkoBuii
OuiKyBaHHSA yac.

BukopuctoByiiTe poHeTUUHMiA andasit HATO:

®oHeTYHUI andasiT HATO 4YacTo BUKOPUCTOBYETLCSA ANA YCYHEHHS ABO3HAYHOCTI B
pagioneperosopax. [0/10COBi KOMaHAW MO PaAio MOXYTb 6yTU CKNagHUMMN AN PO3YMiHHA abo
curHan moxe 6yt cnabkum. LLo6 o6ivTn Lo npobaemy, KopucTyBadi pagio 4acto
BUKOPUCTOBYIOTb $poHeTUUHMUIA andaBiT HATO npu HanncaHHi cniB abo o6roBopeHHi
opHoniTepHMX Kogis. Hanpuknag, Mo6inbHWIA aBTOMOGINb LLBNAKOI AONOMOr MOXe MaTun
no3mBHUI «MobinbHa WwBKuagka gonomora 1» aébo ckopoueHo MA1. AKLLO BUMOBASATY IAOr0 3a
gonomoroto ¢oHeTUHHOro andasity, BiH byae 3ByvaTn Ak «Malik Anbda 1».

Nitepa DOoHeTUYHO Nitepa ®doHeTUYHO
A Alfa N November
B Bravo (o] Oscar

C Charlie P Papa



NiTepa DOHETUYHO NiTepa ®DOHETUYHO

D Delta Q Quebec
E Echo R Romeo
F Foxtrot S Sierra
G Golf T Tango
H Hotel ) Uniform
I India Vv Victor
J Juliet W Whiskey
K Kilo X X-Ray
L Lima w Yankee
M Mike y4 Zulu

Po6iTb NOBiAOMJIEHH:A KOPOTKMMM - [10BifOMAEHHS, HaZicnaHi No pajio, MOBUHHI 6yTun
KOPOTKMMMN Ta TOUHUMU. AKLLO

He MOXXHa YHUKHYTUN JOBrUX PO3MOB, iX CNif po36uTn Ha cerMmeHTU. TpmBani po3MoBU MOXYTb
3abs10KyBaTU JOCTYN A0 MepeXi iHLWNM KopucTyBayam.

BukopucroByiiTe pagiocTaHLjii vwie B cny)X60Bux Linax- CninkyBaHHSA NOBUHHO
06MeXyBaTnCs cy>X60BUMU cripaBamMun. XXoaHi 0cobUCTi cnpaBy He MOBUHHI BECTUCA MO
paAioxBUnsAX, BKAKOYaKUM 0COBUCTI PO3MOBW.

3pilicHeHHN A3BIHKIB - [epey, 34iMCHEHHSAM A3BiHKA 3aBXAM NepeKkoHarTecs, Wwo
nepegb6avyBaHWi pagiokaHan He BUKOPUCTOBYETLCS, MPOCAYXaBLUW AOro NPOTAroM AeKifibKoX
XBUVH. AKLLLO NOTPiO6HO, 36inbLUTE BUXIAHWNI 3BYK.

3aranbHWiA NOPAAOK 34iACHEHHS BUKINKY HAaCTYMHWIA, NPU LIbOMY pajiokopucTysad 3
no3nBHMM BF3 BUKMKAE iHLLIOrro KOpUcTyBaya:

(BF3 euxnuxac) - "BF31, BF31 (€id) BF3"

(BF31 eidnoeidac) - "BF3, eneped.”

(BF3 Bidnoeidae) - "Byds nacka, daiime meHi cmamyc eidnp 12345, iiom.”

Mpuknap:
(BF31 Bidnosidac) - "12345 exce y ieidnp iiom.”

(BF3 Bidnoeidae) - "/

ARY

6invwe Hi ), BF3 KiHeys 36'a3Ky."”

(BF31 gidnoeidac) - "BF31 Kieys 36'a3ky."

AdanmosaHo 3 "MixtHapoOdH020 MeduyH020 Kopnycy"

SKLLO 3 AKMXOCb HEBIAKNAAHUX NPUYUH NOTOYHY PO3MOBY HEObXigHO nepepBaTy, TO
npoueaypa BiabyBa€eTbCs

TakKNM YNHOM:



(Po3moBa, 10 TpuBaE) - (Po3MoBa)... npuiiom

(BF1 nepep - Gpeiik, Gpeiik. BF3, BF3 (sia) BF1
Npuknap: (BF3 Bignosigac) - BF1, Mepeiigits Ha 3, npwii
(BF1 Bignosiaac) - Nepexogxy Ha 3, BF1 Kineup 38'3Ky

(Po3moBa, 1o TpMBae) - (Po3moBa)...NMpuiiom

AdanmogaHo 3 «MiXcHapodH020 MedUu4YHO20 Kophycy»

SAKicTb 3B'A3KY - LLL06 BM3HAUMNTK AKiCTb ayAio3'egHaHHS, abo AKLLO Nepegaya Bxe
yCcKNagHeHa, KOpMCcTyBadi MOBMHHI 3anuTaTu «SK BM YyeTe?» [1ns yTOUHEHHS CUN Ta YiTKOCTI
pagiocurHany KopuctyBaudi MOXYTb CKa3aTun «f Yyto Bac rON0CHO i YiTKO», O4HaK KOPUCTyBadi
MOXYTb TakoX ckasaTu «§ 4yt Bac "X" Ha 5», ae «X» - Le umcno Big ogHoro go n'atu. N'atb
BiZNOBIAAE NYYHili i YiTKil Nepegauyi, a HyNb 0O3HAYA€E NOBHY BiACYTHICTb 3B'A3KY/CUTHanYy.

3aranbHi npobnemwu pagiosB’'A3Ky

* Yy 3apagKeHnin akymynatop?
Papiio He BMMKaETbCA. * Yu nigknoyveHo pagio Ao AxKepena XuBneHH:A?
e [I>xepeno XWB/eHHs He NigKntoyeHe abo cnabke?

e Yy HapcunaeTbca nepejava Ha NpM3HaYeHii 4acToTi?
e Pagio B MepTBilA 30Hi?
Mepepayi He NnpuiimaloTbes, e Yy 3HaxoAUTbCA pagiocTaHLis B MeXax o4ikyBaHOro
a60 HiXTO He BignoBigae. AianasoHy nepegauvi?
e Yy npaBWbHO NigKntoveHa aHTeHa?
Uun He BUMKHEHi iHWi pagiocTaHLii?

e Yy e aTmocdepHi abo ekonoriuHi pakTopu, aKi MOXYTb
nepeLuKkoaXaTn curHany?
CurHan cnabkwmii abo ® Yy BMKOPMCTOBYETLCA PafioCcTaHLia B NPUMILLEHHi abo
nepepBaHviA? 6ina BUCokmMx bygisenb un aepes?
e Yy BMKOPUCTOBYETLCA pajiocTaHLia Nobansy niHin
enektponepegay abo iHWOro pagioobnagHaHHA?

Cuctemu Ta npucrtpoi GPS

MpucTpoi Ta cepBicK 3 NiATPUMKOK CUCTEMM FN106abHOr0 no3nuioHyBaHHs (GPS) € gocnTb
NOLUVPEHNM SIBULLIEM Y CyHaCHUX TEXHOJIOTiAX, TaKNX IK KOMMN'IOTepU Ta MObinbHi TenedoHy, i
6araTo cydacHMX KOPUCTYBaYiB LLOAHS BUKOPUCTOBYIOTb CUCTEMMU, LLIO MPaLlo0Tb Ha OCHOBI
GPS. KoHuenuiq, wo nexkntb B ocHoBi GPS, Konncb BBaXkanacs BiAHOCHO €K30TUYHOIO i
BMKOPUCTOBYBasacs rnepesaxHo ypsgamu.

MpucTpoi 3 nigTpumkoro GPS npauooTb 3aBASAKM 3B'A3KY 3 BiIbHOIO MepeXero HaBirauiiHux
CynyTHUKIB, AKa Ha3MBa€ETbCA [N06anbHOK0 HaBirauiiHo0 cynyTHNMKOBOK cnctemotro (GNSS),
LLIO MOCTiAHO 06epTaloTbCA HaBKOJI0 3eMli Ha Pi3HMX Op6iTanbHNX BUCOTAX i LUBUAKOCTAX.



CynyTHMKM GNSS nocTiiHO NnepeaaroTb CNabKNA pagiocurHan, AKNk MoOXyTb BUSBUTU NPUCTPOI
Ha 3emni. MpucTpin 3 nigTprmkoro GPS noTpebye ogHOYaCHOI NPAMOT BUANMOCTI

LLlOHaMeHLLIe TpbOX CynyTHUKIB GNSS ans TpiaHrynsLii CBoro nosoXKeHHs Ha 3emii.
HasirauiliHi cynyTHMKM 6ynu BnepLue 3anyLieHi B 1970-x pokax ypsagom CnonydeHux LUTaTis
AMepuKU NvLle AN BilicbKOBOrO BUKOPUCTAHHSA, ogHaK Ao cepeanHm 1990-x pokiB GPS ctana
LUMPOKO AOCTYMHOO AJ11 KOMepLUiiHOro BUKOpUCTaHHSA. CborogHi cy3ip’a GNSS cknagaerbca 3
JAecATKIB CYNYyTHUKIB 3 Pi3HUX KpaiH.

BukopuctaHHsa GPS-koopauHaT

MpucTpoi 3 nigTprmMkoto GPS 3B'A3y0TbCA B CUCTEMI KOOPAMHAT, AKi 3a3BUYali BifoMi AK «GPS-
KoopauHaTun». GPS-KoopAMHATM BU3HaYaloTb TOYHE MicLe3Haxo4)keHHSA Ha MOBEpPXHi 3em/li B
MeXKax 3asfanerigb BU3Ha4YeHoi cucTeMm KoopanHart. IcHye 6inbLue ogHiel cncrtemm
KoopAWHaT, NpoTe nepeBaXkHa 6iNbLUICTb CUCTeM 3B'A3KY No6yAoBaHa Ha LUMPOTI Ta A0BroTi:

NiHiT WMpoTM - Lie ropn3oHTasbHI NiHii, AKi NPOCTAraTbCA 3i CX0AY Ha 3axif vyepes BC 3eMHY
Kynto. HagoBLua i ronoBHa NiHis LUMPOTY Ha3NBAETLCS eKBATOPOM.

EkBaTOp No3Ha4aeTbCs K 0° WMPOTU, TOAi K NIBHIYHWIA | NiBAEHHW NONOCN NO3HAYaloTbCA
sk 90°. MpocTip MiXK eKBaTOpOM i MositocamMum PiBHOMIPHO po3noAinsaeTbca mMixk 0 i 90.

NiniT wurpoTn Bnpaxatotbes Ak 0-90° niBHivHOT WupoTr (N) i 0-90° nisaeHHOT wWnpoTu (S),
3anucyloTbCa K, Hanpuknag):

32°N

NiHii goBroTu - Le BepTUKasbHiI NiHii, Ski NnpocTaratoTbes Big MiBHIYUHOrO Nontoca Ao
MNiBgeHHoro. F0N0BHa NiHiA AOBroTy Ha3MBAETLCA MOYATKOBUM MepuziaHOM.

MNouaTKoBUIA MepugiaH 306paxyeTbcs K 0° AOBroTH, TOAi IK BEpTUKaNbHI NiHii Ha cxig i 3axig,
36inbLyOTLCA NOCTYnoBo Ao 180°, cknagatoum B cymi 360°.



NiHii goBrotun BMpaxarTbcsa Ak 0-180° cxigHoi gosroTtu (E) Ta 0-180° 3axigHoi gosrotu (W), wo
3anncyroTbca K (Mpuknaa):

163° W

90°
90°

e

CprKTypa CiTKN, OTpMMaHa B pe3yanaTi noeEgHaHHA AOBroTu Ta LWWMPOTU, BUTNA4aTUME TakK:

Ansa 6inbL TouHOro onucy GPS KoopAMHaT NiHil 4OBroTy i LLMPOTUN PO36MBaOTLCA Ha BCe
MeHLUI i MeHLWi KpokW. [leTanbHi iHKpeMeHTHi GPS KoopAVHaTN MOXYTb 3a6e3neynTi TOUHe
MicL,e3HaxXoMKeHHs B 6yAb-sKill TOULLi 3eMHOi MOBEPXHi 3 TOYHICTIO 40 MEHLU HiX KBagpaTHOro
MeTpa.

Y Bcix GPS KoopAmnHaTax 3aBXAW CnoYvaTKy BKa3yeTbcs opieHTauis MisHiY/MiBAeHb, a NOTIM -
Cxia/3axig. Ha xanb, icHye aekinbka crnocobiB BUpaXXeHHs X KOOPAMNHAT, | BOHU He €
B3aEMO3aMiHHUMW. ICHYIOTb pi3Hi popmaTn GPS KoopaMHaT:



Tvin
KOOpAVHAaTHOI MosicHeHHA
ciTkm GPS

Mpuxnapg maxketa GPS
KoopAvHaT

HalnowmnpeHiwmnm icTopyHMM cnocobom
BUpaxkxeHHs GPS koopauHaT 6ynu rpagycu,
JYyroBi XBUIVHW i AyroBi cekyHAW. Y ToW yac
AIK HOMep rpagyca 36iraetbcs 3 NniHi€to

Fpapgycwm, LUMPOTU | JOBIrOTU, XBUJIVIHW | CEKYHAN
o {J "
XBWIVHM i BYpaXarTbCs B 04NHNLAX Bif 1 Ao 60, 3 41°49°17.3°N,
CeKyHaun mmmegmma p,yfo?mmm XBUINHaAMU B 12° 24' 27.0" E
(DMS) rpaayci. TpaguuinHi KoopamHaTU TaKoX

BumaratTb N, E, W a6o S, wo6 BkasaTtu ix
Bif\HOLLIEHHS 0 eKBaTopa abo rosloBHOro
MepujiaHa, ocKiflbK1 cami no cobi uudpun
MOXYTb NpeaCcTaBAATY pPi3Hi MicLs.

JecAaTKoBi rpagycn WBUAKO CTalOTh
HalnoLwmpeHilMM cnocoboM BMpPaXKeHHs

GPS KoopAMHaT, OCKiIbKWN BOHU € HalbinbLu
3pYUYHUMU AN YNTAHHSA | PO3YMIHHSA

KoMn'toTepHUMUK cncteMamu. JecaTKkoBuii

rpaayc BUpaXKaeTbCs K Linni rpagyc (4mcno

LWIMPOTK ab0o AOBroTM), 3a AKUM CNijye

JecsaATKoBa Kpanka i o wectu unép nicns

[ecaTKoBOI Kpanku. Yncna nicnsa fecATKoBOT  41.821468,

AecaTkoBi . . .
Kpankw, rno cyTi, € Apo6amu LLiNoro cTyrneHs i
rpaaycm (DD) .
6a3yroTbca Ha ogmMHMLax Bia 1 go 10. 12.407512
[JecaTKoBi rpagycn Ha 3axij Bifi rO/JOBHOIO
MepugiaHa abo Ha niBAeHb Bif ekBaTopa
BMpaXkaloTbCs K Bif'eMHI. [lna npuknagy,
BiAXW/IeHHS 3Ha4YeHHs BapTocTi MNepy (AKy
niBAeHHIN, Tak i B 3axigHil niskyni) byae
BUrNS4aTn Tak:
-9.791500, -81.199971
Fpapycm i Fiépug MidXk 3BUYaAHUMU AYrOBUMU
AECATKOBI XBUIMHaMW/CeKyHAaMU i JeCATKOBUMU 41492881N,
XBWIVNHU rpagycamu, ae 3BVI.L|aVIHI JAYroBi XBUIVHWA i  1224.4507E
(DMM) CeKyHAN BMPaXKeHi B AeCATKOBOMY ¢popMari.

Mig yac reHepyBaHHS Ta BUKOPUCTaHHSA GPS-kKoopAnHAaT BaXK/IMBO PO3YyMiTUH, UMM
BiApPi3HAIOTLCA pi3Hi popmaTu! OCKiNbKU AYroBi XBUANHU | CEKYHAN BUKOPUCTOBYIOTb CUCTEMY
3 0CHOBOIO 60, a fecATKOBI rpagycn — 3 ocHoBoto 10, ogHe i Te came Micue byae maTu ABa
Pi3HMX Ymncna. AKLWo XToCk 3anucye GPS-koopaMHaTU 3 NPUCTPOIO, AKUIA 3BITYE B AyrOBUX
XBUINHaX/ceKyHAaX, KOPUCTyBayi MOBUHHI Nam'aTaTy Npo KOHBepTaLlito KoopAnHaT Yy
[EeCATKOBI rpajycu, SKLLO BOHW MJIaHYOTb BUKOPUCTOBYBATU iIHCTPYMEHTH, AKi BUMararTb
AeCATKOBUX rpaAycCiB, i HaBMakw.



GPS-npucTpoi

Ha puvHKy € H13Ka GPS-npucTpoiB, AOCTYNHUX AN TYMaHIiTapHUX OpraHisaui, KoXeH 3 AKX
MaTuMe BIaCHi BUMOTM [0 KOPUCTYBaya Ta iHCTpyKLUii. Baxxnneo, Wo6 Kopmnctysadi posyminm
uinboBe npusHaveHHA GPS-npucTpoto nig vac snéopy.

O¢naiH/ABTOHOMHMIA - baraTo GPS-npncTpoiB Npn3HaYveHi BUKIIOYHO A5 3HATTA NoKa3aHb
GPS. 3a3Bunyaii Ui NpUCTPOi MatoTb NPOCTUI iHTepdeliC | XXUBNATLCSA Bij OAHOPA30BMX abo
aKyMynsaTopHux 6aTtapei. OdpnaH-npmncTpoi GPS 4acTo BUKOPUCTOBYHOTLCA /11 MOPCLKUX,
aBialiHNX Ta BiliICbKOBUX Ljifield, ane TakoXX BUKOPUCTOBYHOTLCA AN OpieHTaLIly ANKiA
Npupogai, y BUAOOYBHIi NMPOMMCIOBOCTI abo y 6yab-AKOMY BUMNAAKY, LLO BUMarae nepebyBaHHs
Janeko BifA MobinbHOro abo iHTepHeT-3'€e4HaHHA. ABTOHOMHI GPS-npuncTpoi, AK npaBwuno, €
NPOCTO NAacUBHUMU NpuiiMavamun GPS-curHanis Big cynyTHuKIB GNSS i 3a6e3neuytoTb NI0CKUIA
Habip KoopAMHaT Nif Yac BUKOpUCTaHHSA. [leski GPS-npmncTpoi MaloTb PYHKLUIT BijobpaxkeHHs
a60 MOXXIMBICTb 3anMLWaTU NYHKTN MapwpyTy. MoTpeba B Lux A0AaTKOBUX GYHKLIAX
3anexaTMe Bif, BUKOPUCTaHHA Ta areHTcTBa.

OHnaiiH/TenedpoHHMI 3B'A30K - binbLUiCTb CyyacHMX cMapTdOHiB oCHaLLeHi pyHKLieto GPS, a
TakoX fojaTkamum ans KapTorpadyBaHHSA Ta BigCTeXXeHHs. Xoya 6inbLUiCTb KOPUCTYBaYyiB
3HanoMmi 3 nporpamamu GPS gns TenedoHiB, cnig BpaxoByBaTy Kifibka BaXK/IMBUX peyeii:

® barato TenepoHiB TaKOX TPiaHry1H0OTb NOJI0XKEHHS Ha OCHOBI BULLOK MO6iNIbHOMO
TenepoHy i He 060B'A3KOBO OTPUMYIOTb HagiliHe 3unTyBaHHSA GPS 3 cynyTHMka GNSS.

® TenedoHU MOXYTb BYTU YYTINBUMMN, MEHLU CTINKNMU A0 BOAN/NNAY Ta MaTW KOPOTLLNI
TepMiH cny>K6u, HiXX cnewianbHi npuctpoi GPS.

® be3 nocTiHOro NiAKNYeHHs J0 iHTepHeTy Aesaki foaaTtku GPS He npauoBaTUMYThb.

MepLu HiXk NokNaAaTUCA Ha CMapTPOH IK HA OCHOBHUIA NPUCTPIli GPS, KOpUCTYBayi NOBUHHI
noaymaTu:

e Ak f0Bro NpuUCTpin byae npawtosaTn?

e Yy BUTpMMyBaTMMeE NPUCTPIA YMOBU HaBKONULLHBLOrO cepeAoBuLLa, HeobXigHI ANs
po6oTun?

® Yy npauytoBaTMe Leli cMapT$oH 6e3 CTiIbHMKOBOro 3B'A3KY?

IHCTPYMEHT A9 nepeTBoOpeHHsA KoopAvHaT GPS
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