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[1po cuctemu

JlackaBo mpocuMo y cBiT npodeciiiHoro nouyky! Ananizatopu Delta S i Delta X HoBoro
IIOKOJIIHHA 3p006JISITh BUSIBJIEHHS 3aKJIaJiHUX NMPUCTPOIB IIBU/JKUM i JIETKUM, 3a6e3ne4yodun
HaJ3BUYalHO HaJilHI pe3y/JbTaTH. [XHE cydacHe amapaTHe 3abe3NedeHHsl rapaHTye BUCOKY
IIBU/KICTh BHUMipIOBaHb, a BOy/jOBaHA CUCTeMa MepeMUKaHHS1 aHTeH J[03BOJISIE JOCATTU
MaKCHUMaJ/IbHOI Yy TJIMBOCTI Yy BCbOMY Jiala30Hi 4acToT.

Ha BiaMiHy BiJ iHIIKMX aHasi3aTopiB cnekTpa, Delta S i Delta X 36epiratoTh 34aTHICTb BUSBJSTH
CUTHaJIU y TIOBHOMY /lialla30Hi He3aJIeXXHO Bif| TOro, IKy caMe CMYTY Bifjo6OpakeHo Ha rpadiky
cnekTpa. [loku onepaTtop nepeBipsi€ nij03pisiuid cMrHaj, aHaai3aTop NpoJoBxye QiKCyBaTH
3arpo3u B YCbOMY CIIEKTPi 4aCTOT Ta LiJIoJ060BO OXOPOHATH Ballle NPUMillleHHS.

Delta S i Delta X aBTOMaTHW4YHO [ifIiTh CHOEKTP Ha /iaMa3oHU BiJMOBiAHO A0 MiCllEBOTO
po3noAiny yactoT, iHpopMy04Hr onepaTopa Npo UMOBipHUM TUM Jxepesa — 6yab e 4G, 5G,
Wi-Fi, Bluetooth yu inmui nepejaBauy.

YHikanbHOw oco6suBicTIO Delta S i Delta X € MOx/IMBICTh CKaHyBaTH JiMille 0OpaHUN Habip
Jlianas3oHiB, OMMHAIOYM [IJIAHKY, AKi He BUKJIMKAKTh iIHTepecy MiJi Yac BUKOHAHHA MOTOYHOI
3ajiaui. Hampukniajg, JJisi BUsIBJIEHHSI aBTOMOOIJbHUX MasiukKiB (TpekepiB) /[0CTaTHbO
CKaHyBaTH MOb6isbHI Aiana3onwu, a aus gocaimkennsa Wi-Fi — nuine BignoBiani kanaau Wi-Fi.
HanamrToByWTe po3kK/aj CKaHyBaHHSI CaMOCTIMHO Ta OTPUMYHTe YHIiKaJbHI MOXJHUBOCTI,
HEeJOCTYIHI AJ1d iHIIWX aHa/li3aTopiB cieKTpa.

BaxksimBoro nepeBaroto Delta S i Delta X € ixHs1 BUCOKA Yy T/IMBICTh Ta CTiHKICTb /10 MEPEIIKOA,
Y ToH yac Ik 3BMYaWHi NpUHMadi Ta AeTEKTOPH OJMXKHBOIO MMOJII 3HAYHO ab0 MOBHICTIO
BTpavyaloTb ePeKTUBHICTb NOGIM3Y NMOTYKHUX JKepeJsi (BeX CTiIIbHUKOBOTO 3B’I3KY, aHTEH,
pagioctanuii, Toyok poctyny Wi-Fi touio), Delta S i Delta X cTabiibHO BHSBJAIOTH
pajAioyacTOTHI 3aKJIaAHiI IPUCTPOI 3 BeJIUKO]I BiZICTaHI.

[cHye kJ1ac 3aKJ1aJloK, siKi He TPAHCAITh iHpopMallilo 6e3nepepBHO, 2 HAKONMUYYIOTH ii Ta
nepe/ial0Th 3a 30BHIIIHIM 3alMTOM ab0 3a po3kJaAoM. [l BUABJIEHHS TaKUX MPUXOBAHUX
3arpo3 HeOoOXiHUM TPHUBAJIUKA PAAIOMOHITOPUHI i3 NOBHOIO peecTpaliero edipy Ta
nofasibiiMM aHajtizoM. Delta S i Delta X 3aaTHI 11i1o1060BO KOHTPOJIOBATU PaAioyacTOTHE
cepesoBUIIE, Oe3MepePBHO 3aMUCY04H AaHi Ha SSD-Hakonu4yyBay HOyTOyKa abo nJaHUIeTa.

CyuacHi TexHosorii Wi-Fi Ta Bluetooth Low Energy (BLE) BUKOpucTOBYIOTH CliJIbHI 4aCTOTHI
KaHaJ/lY, 1[0 B YMOBaX HaCU4eHOro pazioedipy CyTTEBO YCKJIAAHIOE ileHTUdiKallil0 OKpeMHUX
okepest. BLE-Tpekepu a60 «MiTku» (Ha KiTaaT AirTag) MaloTh HU3BKY NOTYKHICTb, BUXOASATh
B edip BKpaM piIKO Ta «MaCKyIOTbCSI» cepesi 3BUUalHUX ra/PKeTiB. lle poOUTH X BUSIBJIEHHS
NOPTAaTUBHUMU JEeTEeKTOpPaMHU IO0JId MaKe HEMOXKJIMBUM, a [/ 3BUYaUHUX aHaJli3aTopiB
CIeKTpa — Ha/J|3BUYalHO CKJaJHUM 3aBAaHHAM. CBoew 4deproto, npotokos Wi-Fi no3Bouise
NpUXOBAaTH Hebe3NeuHe JpKepeso BCepeUHI KaHally «MUPHOI» TOYKU JOCTyNy abo HaBiTh
BUKOPUCTOBYBATH 11 1)1 HErJIaCHOI epejadi JaHuX. 3a TAKUX YMOB KDUTUYHO BaXKJIUBOIO CTAE
3/1aTHICTb BUABJIATH Ta JIOKali3yBaTH KoxxeH okpeMuu Wi-Fi ta BLE npuctpii. i yboro HoBi
nokoJiiHHA nouykoBux cucteM Delta X G3 ta Delta S V3 ocHalleHi 01aTKOBUMU MOJYJISIMHY,
SKi CKaHYIOTb 06€3/JpOTOBI MepeXi napaJ/ieibHO 3i CIeKTPaJbHUM aHaJli30M.



3araNibHi XapaKTepPUCTUKU

e Jlerka B OCBO€EHHI Ta BOAHOYAC NOTY>KHA IOLIYKOBAa CUCTEMA.

e [lIBUAKO Ta HAAIMHO BUABJISIE BCi BUAU PAAi0YAaCTOTHUX IPUCTPOIB HETJIACHOTO
3HATTSA iHopMmauii B AianazoHi g0 6 [Ty (12 I'Ty). Croau BXoASTh aHAOTOBI U
MdpoBi nepesanayi, 110 NPaLOITh MOCTIHHO 260 NEPioAUYHO, TPAHCAOIOTh ayAio YU
BiZleo, 3 IIM$pyBaHHAM ab0 6e3 HbOTO.

e Busasnse, ineHTHdikye Ta [03BOJISE T0KaNi3yBaTH 3aKJIaAHI IPUCTPOI, AKI
BUKOPUCTOBYIOTh BudpoBi crangaptu GSM, 3G, 4G/LTE, 5G, Bluetooth, Wi-Fi,
DECT Ta iHmi npoTokoJiu B aAianaszoHi g0 6 [Ty (12 I'Tu).

e Busgise, ifenTudikye Ta f03B0oJis€ JoKanizyBaTu npuctpoi Bluetooth Low Energy
(3okpema «MiTku» TNy AirTag Ta aHaJoru) y pexxumi peajibHOI0 4acy, napaJiesibHo 3
OCHOBHHUM PaZio4yacTOTHUM CKaHyBaHHAM. CHcTeMa 3alMCy€e iCTOPit0 aKTUBHOCTI
KOXKHOTO rajixeTa i kjiacudikye 06'eKTH 3a KaTeropiamu: «Bci», «Tags» (MiTkH) Ta
«Beacons» (HaBirauiiiHi Masgku).

e Busasnse, inenTudikye Ta f03BoJs€ oKanizyBaTyu npuctpoi Wi-Fi y pexxumi
peasibHOTO0 Yacy napaJjieJibHO 3 OCHOBHMM CKaHyBaHHAM. CHcTeMa pe€ecTpye icTopito
AKTHUBHOCTI KOKHOT'0 MMPUCTPOIO Ta KJAcUiKye ix 3a KaTeropisaMmu: «TOUKH JOCTYNIy»,
«3’eaHaHi cTaHuii (kaieHTH)» Ta «Hes'’eqHaHi cTaHLii». [l03BOJIsSIE aHAi3yBaTH
B3aEMO/Ii10 MiXK IPUCTPOSIMU 3aB/isIKM 3pY4YHIiN HaBiranii Mi>k NnoB’s13aHUMHU By3J1aMH.

e 3abe3neyvye CeKTpaJbHUM aHaJi3 Ta BUMipIOBaHHS PiBHSA CUTHA/y HA KaHAJIAaX
OKpeMMX NPOTOKOJIIB /I/1 TOYHOI JioKasisauii mkepesna (BLE, Bluetooth, Wi-Fi).

¢ Buspisie paZio4acToTHI MIyIIHUKHM (6JI0KipaTopH, JAKaMepH) B yCix Jliana3oHax,
30KpeMa Ha yacTtoTax MobisibHoro 3B’s13Ky (Uplink Ta Downlink), [mo6anbHoi
HaBiraninHoi cynyTHukoBoi cuctemu (GPS, GLONASS, GALILEO Too), Wi-
Fi/Bluetooth Tomo.

e (CnekTpaJbHUU aHaJi3 3a0e31euye HAABUCOKY Yy T/IMBICTD 1 BeJIMKY Ja/IbHICTh
BUsABJIeHHA, 110 B 10-20 pa3iB nepeBullye MNOKa3HUKU TUIIOBUX PU-zeTeKkTOpIB Ta
npuKMadiB 6JIMKHBOTO MOJIS.

e @yHKIiS MaCKyBaHHA POHY /103BOJISIE BiZCiITH Oe3MeUHi CUTHa/IU (TesiebadyeHHs],
paZiioMoBJIEHHS], 6a30Bi cTaHIii 3B’A3KY, C/Iy>k00BHM pa/1io3B'130K TOI10) Ta
30CcepeUTUCA Ha NMOLIYKY JIOKaJIbHUX JI)KepeJl 3arPOo3H.

e llistopgo60BUI MOHITOPUHT pajioedipy (24/7) 3 NOBHOIO peeCTpaLliEl0 JaHUX
(cnekTpanbHi Tpacy, TpuBory, BLE, Wi-Fi). KinbkicTb KypHasiB He 06MeKeHa, i KoxKeH
i3 HUX MOXXe MiCTUTH HECKIHUEHHY iCTOPil0 MoAiH.

e [lIBMAKe Ha/JAUITYBaHHA MiJi YAaCTOTHUHM PO3MOAiJ KpaiHM BUKOPHCTAHHSA
(Mob6inbHUM 3B’SI30K, Jlialla30HU /151 6€3/pOTOBUX IPUCTPOIB).

e T'Hyuki nmomykoBi pexxumu: «Bci curnanu», «Mob6isbHi/GPS-Tpekepu»,
«besapoTtoBi/ISM», «Husxigni/Hagiranis» Ta «KopuctyBau», a TakoX ABa J0AaTKOBI
peXUMU JOCiAKEeHHA Aialla30Hy Ta CUTHay AJid JloKasi3alil.

e Kinbka aHTeHHUX BXOAIB Ta BOy0BaHUM aHTEHHU U NlepeMUKay 3a6e31e4y0Th
MaKCUMaJIbHYy YyTJIUBICTb B yCbOMY PO604YOMY Jliana3oHi.

e EproHomiyHa M0Gi/IbHa KOHCTPYKILisl: CHCTeMa Npaloe B api 3 HOyTOYKOM abo
IJIAaHUIETOM i >KUBUTbCS 6e31ocepeHbO BiJi HbOro. ['0/10BHUM 6JIOK OCHAIleHU U
3pY4YHOI0 MarHiTHOIO CUCTEMOIO KpilJIeHHS JJiSl Fa/PKeTa, 1[0 3abe3nevyye HaJjiliHe
3'e/lHAHHS MiJ Yac nepeMilieHHs Ta JioKaJisalil mxepe.

e 3py4yHiCTh TPAHCNOPTYBAHHSA: 6i4HI PYUYKU BUKOPUCTOBYIOTHCS [JJ1s1 3pyYHOTO
NepeHeCceHHs], BCi aHTeHU KPIiNJsaThbcsA 6e3nocepefHbO A0 6JI0Ka, a 3aXMCHUM KeHC yxKe
BXOJIUTb [0 KOMILJIEKTY MOCTa4YaHHS.



[loaaTKOBI MOXIUBOCTI

Mapkepu HeGe3neku « Threat Marks» HaouyHoO Bifjo6pakaloTh BUSIBJIEHI 3arPO3U
6e3nocepelHbO Ha rpadiky CleKTpa.

dyuknia «Burst Hunt» (IIpiopuTeT KOpOTKMX CUTHAJIIB) CYTTEBO NOKpPALILYE
¢ikcauiro Ta Bidyasisalito KOpOTKO4YacHUX (IMIy/IbCHUX) CUTHAIB, Takux sk Wi-Fi,
Bluetooth, 5G To1o.

dyHKLiA «3BYyKOBaA TPUBOra» nomepepkae KOpUCTyBada Ipo HasgBHICTb 3arpo3u
3BYKOBUM CUTHAJIOM, IHTEHCUBHICTb AKOT'0 3MIHIOETHCA 3aJI€KHO BiJ IOTY>KHOCTI
CUTHAJLY.

dyHKLifA «ATEeHI0aTOP» CIPOIIYE JOoKai3al[ilo 3aK/Ia/I0K M/l Yac MOIIYKY M06JaU3y
HNOTY>XHUX JIeTa/IbHUX Nlepe/iaBayiB, 3a106irarouu nepeBaHTaXKeHHIO TPAKTY.
dyHKIiA «YTpUMaHHS MAKCMMaJ/IbHOI He6Ge3NeKHU» aBTOMaTUYHO PiKCcye Ta
BUBO/JIMTHb HAa €KpaH Habi/bIl He6e3MeYHUH Aiana3oH ab0 CUrHaJI, MUTTEBO
NpHUBePTAIOYU yBary oleparopa Zj0 N0IBU HOBOI 3arpo3H.

dyukuia gemoaynaanii AM/FM f03BoJisie NpOC/IyX0BYBaTH aHAJIOTOBI CUTHA/IU B
peasibHOMY 4aci AJig mBUAKOI ayaioigeHTHdikaLii JKrepea.

BiaMiHHOCTI MiXX cucTeMamu

Cuctema Delta X G3 /12 mae Taki 0c06JIUBOCTi:

Po3mMpenuu aiana3oH 4yacrtoT: Big 9 kI'y go 12 I'Tw.

YHiBepcasibHUM NPOBigHUN Ta IY-MOHITOPHUHT: BUSIBJISIE HECAHKI[IOHOBAHY
nepezavy iHpopmariii B Mepexax 3MiHHOTO CTpyMy, TesiehOHHUX JiHisAxX, Ethernet-
KabeJsisix, CUTHaJli3allisgx Ta iHIKUX APOTOBUX KOMYHIKallisiX, a TAKOX B
iHppauyepBOHOMY Ziana3oHi 3a JONMOMOI010 6araToQpyHKIiOHAaJIbHOT0 30H/a, 1[0
BXOJVWTD 10 KOMILJIEKTY.

IIpodeciiiHa TOYHICTB: CTBOpeHa Ha 6a3i MOBHOLIIHHOTO BiIKa/J1ibpOBaHOTO
aHaJslizaTopa CIeKTPa, SAKUW 3abe31edye TOYHI BUMipOBaHHS Qi3MYHHUX PiBHIB
CUrHauiB B oAuHULAX A1bM (dBm).

ETa/IoOHHUM AMHAMIYHUHA Aiana3oH: 3aB/sku 14-po3psagHuomy ALl ananizaTopa
CHeKTpa CMcTeMa 3[jlaTHa 0JJHo4acHO QiKcyBaTH HaZCAabKi CUrHa/lIuM Ta IpaloBaTU
N006JIN3Y NOTYKHUX JpKepeJs 6e3 nepeBaHTaKeHHs BXiZJHOTO TPAaKTY.

AnapaTHa iHAUKaLiA: CBIT/IOAI0AHUM IHAUKATOp TPUBOTHY 6e3rocepeJHbO HA
nepeaHil naHesi npuaay.

PekoMeHA0OBaHUM CLeHapiii BAKOPHCTAHHA: 6€3KOMIPOMiCHUH MOIIYK Ta
JIOKaJli3alisi BCix 6e3 BUHSATKY THIIB 3aKJIaIHUX IPUCTPOIB (30KpeMa
HU3bKOYACTOTHUX APOTOBUX Ta BUCOKOYACTOTHUX NoHa/ 6 'T)

Cuctema Delta S V3 mae Taki 0co6/1MBOCTI:

Ba3zoBuii giana3oH yacToT: Big 60 MI'n go 6 I'T'1.

OnTuMasibHa apxiTeKTypa: CTBOpeHa Ha 6a3i cy4yacHOro NporpaMHO-BU3HAY€HOTO
npuiiMaua (SDR) Bif Analog Devices, 1110 j03B0JIM/IO CYTTEBO 3HU3UTH BapTiCTh Ta
Bary KOMILJIEKCY 6€3 KpUTUUHUX BTPAT Y TOUHOCTI BUMipIOBaHb.

36as1aHCOBaHUM JMHAMIYHUH Alana3oH: 12-po3psaaHuii ALIIl 3a6e3neuye BUCOKY
JIIHIMHICTD TPAKTY, a 32 NOTPeOU AMHAMIUHUH Aiana30H FHYYKO PO3IIMPIETHCS 32
JIOTIOMOT010 BOY/I0BaHOI'0 aTeHaTopa.



e EdeKkTuBHE BUABJIEHHA: 10€IHAHHA BUCOKOI YYTJIMBOCTI Ta IUBUKOCTi CKAHyBaHHA
rapaHTye HaZiliHy Qikcalilo BCiX aKkTyaJIbHUX THUIIIB paZio3arpo3 y Mexax po604oro

Jlarna3oHy.

e PexoMeHJ0BaHMM ClleHAapill BUKOPUCTAHHA: JOBrOTPUBAJIMN PaJliOMOHITOPUHT Ha
00’eKTi, BUSABJIEHHS1 aBTOMOOI/IbHUX TpeKepiB/MasKiB Ta oepaTUBHUN KOHTPOJIb

edipy.

Cneumndikauis

CnekTpaJIbHMM aHaJIi3

Delta S V3 Delta X G3/12
Jliana3oH 4acToT 60 - 6000 MI'y, 9 xI'y - 12000 MI'y,
[IBUAKICTL CKAHYBaHHA
creKkTpa
- 3 ¢yHkuiewo Burst Hunt 8TITu/c 7 ITu/c
- 6e3 Burst Hunt 10 I'Ty/c 11 ITu/c
Pospsaanicte ALTI 12 6iT 14 6iT
Po3ainbHa 31aTHICTh 11 kl'y / 21.9 kI 9.8 kI'y,
creKTpa
YyTiuBIiCcTh
- CTaHJapTHe MiACUIeHHSA -85 nb -85 nbm
- BUCOKE MiJCHUJIeHHS -95 nb -95 nbMm
JluHaMiyHUH giana3oH 72 nb 84 nb
BigobpakyBaHui Aiana3oH
piBHA CUTHANY
- CTaHJAPTHE NiJACUIeHHA -90...-20 nb -90...-20 nbMm
- BUCOKe MiJCUJIeHHS -100...-20 o1b -100...-20 nbm
(0o 0 1b B «aBTO») (no 0 nbm B «aBTOY»)
[Tostoca nponyckaHHSA 24 / 27 MI'y, 27 MTI'y
peasibHoro yacy (RTBW)
[TomykoBi pexxuMu (4ac Bci curnanu (~0.8 c) e Bcicurnanu (~0.9-1.1 c)
OHOBJIEHH) Mo6inbHi/GPS-Tpekepu | e Mob6inbHi/GPS-Tpekepu
(~0.2¢) (~0.2¢)
be3apoToBi/ISM (~0.3¢c) | ¢ besaportosi/ISM (~0.3 c)
“Husxigni/Hagiranis” e “Husxinni/Hagiranis”
(~0.3¢) (~0.3¢)
JocnigpkeHHs o JlocaimxeHHs
JlianasoHy/cUrHany JlianasoHy/curHany
(~0.1-0.2 ¢) (~0.1-0.2 ¢)

Bifo6paxyBaHa cMyra
rpadiky cnekTpa

Big 1 no 6000 MI'L,

Big 1 1o 12000 MTI'1,

PexxyM MiKOBOI Tpacu

BHMKH., IBHU/IKO, HOMipHO, NOBiJIbHO, 6€3KiHEYHO

Pexxum «Real-Time»

Tak

Anauniz Wi-Fi

DeltaS V3

| Delta X G3/12

Jiana3oH 4acToT

2400 - 2484 MHz, 5180 - 5885 MHz

CyMicHICTb 3i cTaHJapTaMu

IEEE 802.11 b/g/n/a/ac/ax (Wi-Fi 6)

CepefHs YYTJIHBICTb

-88 dBm




PexxuMu poboTH

[TowmyK BCiX NIpUCTPOIB, aHa/Ii3 OKPEMOTO NIPUCTPOIO

Knacudikauia ta ¢inbrpanisa
NPUCTPOIB

«Touyku poctyny», «3’€HaHi cTaHLii (kaieHTH)», «Hes'ex-
HaHi cCTaHLil»

OCHOBHI JjaHi 10 NIPUCTPOIO

MAC-agpeca, Bupo6HuK, SSID, cnoci6 aBTeHTUdiKa1il

CraTuCTHYHI JaHi 1o
HPUCTPOIO

MakcuMa/JibHUM HAaKONIMYEeHUH PiBEHb, KaHAJIH, JIIYUJIbHUK
[IaKeTiB 10 KaHaJ1aX, leplie BUABJIEHHS Nlepeaydi, OCTaHHE
BUSBJIEHHS llepe/adi, epiie BUSBJIEHHS IPUKOMY;,
OCTAHHE BUSIBJIEHHS] IPUHUOMY

JlogaTKoBI gaHi

Tab/1v1s1 B3aEMOZiF0YMX NPUCTPOIB

JlaHi KopucTyBaya 10

KomeHTap, ctatyc «BepudikoBaHuii», BeprudpikoBaHuM

IIPUCTPOIO nopir
CopTyBaHHA RSSI, nepiue BUABJIEHHS, JIIYUJIbHUK KaJ|piB
Ananis Bluetooth Low Energy (BLE)
Delta S V3 \ Delta X G3/12
Jliaria3oH 4acToT 2402 - 2484 MHz

YyTiuBicTb

-99 dBm

PexkMMH po60TH

[TowmyK BCiX NIpUCTPOIB, aHaJ/Ii3 OKPEMOTO NIPUCTPOIO

Knacudikauis Ta ¢inbrpanis
IIPUCTPOIB

«Bci», «Tags» (MiTku), «Beacons» (HaBirauiiiHi Masiku)

OCHOBHI ZjaHi 10 NPUCTPOIO

MAC-agpeca, BUpOOHUK Ta JJOAATKOBI AeTasli, OTpUMaHi 3
IaKeTa OroJIoIeHHs

CTtaTUCTHYHI JaHi o
IIPUCTPOIO

MakcuMa/IbHUM HaKOMMUYeHUH piBeHb, JTIYHIbHUK MAKETIB,
nepiile BUSIBJIEHHS], OCTAHHE BUSIBJIEHHS

JlogaTKOBI MOXKJIMBOCTI

BuaineHHs ifeHTUYHUX NPUCTPOIB, Tab/IULS iIEHTUUHUX
npucTpoiB, Bigbip HOBUX eK3eMIJISIPiB

JlaHi KopucTyBaya 1o
IPUCTPOIO

KomenTap, cTaTyc «BepudikoBaHuii», BepudpikoBaHU N
nopir

CopTyBaHH4

RSSI, nepiue BUsABJIeHHS, JIIYUJIBHUK NIAKETIB

3araJibHi mapaMeTpu

Delta SV3 Delta X G3/12
KoHcTpyKList [TopTaTUBHUM 6J0K [lopTaTUBHUU 6JIOK
[lnatpopma SDR Big Analog Devices AHaJs1izaTop cnekTpa

AHTeHHi BXogu

INPUT 1, INPUT 2,
BLUETOOTH, Wi-Fi

INPUT, AUX1, AUX2,
BLUETOOTH, Wi-Fi

EneMeHTH BilobparkeHHs
(manesi)

«PiBenb», «CriekTp», «TpuBoru», «Wi-Fi», «k BLE»

Hemonynsauis

AM, FM 3i cmyrorwo 5, 15, 30,
100 Ta 200 kI'yy (B Aiama3oHi
70-6000 MTI'w)

AM, FM, CW, USB, LSB 3i
cmyroto 2, 5, 15,50, 100 Ta
200 kI'ng,

BuMoru 10 HoyTOYyKa /
IJIaHLIETY

[JiaroHans expany: 12-14"

[Iponecop: Intel Core i3 / AMD Ryzen 3 a6o Buie
(pexomenpoBaHo Intel Core i5 / AMD Ryzen 5)
He meHnme 2 nopriB USB:

1) «USB 3.1» a60 «USB-C»;

2) «USB-C»

RAM: 8 Gb a6o 6inbuie
SSD: 256 Gb 4u 6inb11e
OnepaniiHa cucrtema: Windows 11




JKuBieHuda

Big USB nopTy HOyTOYKa / NJIaHIIETY

Yac aBTOHOMHOI po60TH

1-1.5ropg

Yac po6oTH Bif,
eJIeKTpoMepexi

HeobomexeHui

MoBga inTepdericy

YKpaiHcbKa, AHIJIINCBbKA

Jliana3oH TemMnepaTyp -5°C...+45°

Po3Mipu 6J10Ky (6e3 aHT€eH) 33.5x26x6cMm

Po3Mipu B ynakoBui 50x40x 20 cm

Bara rosioBHOTr0 6JI0KY 3 3 kr 3.5 kr
aHTeHaMH (6e3 koMI'I0TepPY)

Bara B ynakoBui 8.5 kr 10.5 kr

Pexxummn Ta yHKLUi

PeXXuMu noumyky

Y pexumi «Bci curHa;mm» crcrema aHaslisye CIeKTp Y BCbOMY JJOCTYIIHOMY Jjiana3oHi
yacToT Ta ¢iKCye paAioBUNPOMiHIOBaHHA Oy/b-fAKUX TuMiB. OKpiM MOOiIBHUX Ta
6e3/JpOTOBUX CTaH/JApPTiB, KOMILJIEKC YCHIlIHO BUSBJSE 3aKJjaJHi NPUCTPOI, L0
NpalTh [03a HUMM — Hanpukiaaj, pagioMmikpoponu VHF/UHE 6e3xpoTtosi
BijfleokaMepu aHasoroBux ta nudposux ¢opmaris (900/1200 MI'y) Ta 6yab-AKi iHLI
PU-npuctpoi 3 yacrororw o 6/12 I'Tu. [lapasesbHO 3 IUM BUKOHYETbHCSI BUSIBJIEHHS
npuctpoiB Wi-Fi Ta npuctpoiB Bluetooth Low Energy.

Y pexumi «Moo6inbHi/GPS-TpeKepu» cHcTeMa 30CepemKYETbCI Ha BHUSBJIEHHI
CTIJIbHUKOBUX IPUCTPOIB yCiX NOKOJIiHb, 30KpeMa GPS-MasiKiB, AKi BCTAHOBJIIOIOTHCS Ha
TPAHCHOPTHI 3aco6u [/ BiJCTeXeHHd KOOpAMHAT Ta IMepejalTb JaHi yepe3
MO6ibHUM edip. PexxuMm rapaHTye mBHUAKe Ta HaJjiliHe BUSBJIEHHS NPHUXOBaHUX
MiKpodoOHiB i BifjeokaMmep, 110 TpaHCAWIOTH iHQopMariito yepe3d Mepexi GSM, 3G,
4G/LTE Ta 5G (o 6/12 I'Tn). 3a noTpebu KOPUCTyBa4y MOXe J0JAAaTKOBO aKTUBYBAaTHU
napaJsiesnbHe BusiBJaeHHs npuctpoiB Wi-Fi ta Bluetooth Low Energy.

Y pexxumi «besapoToBi/ISM» Delta S / Delta X onepaTtuBHo BusiBJjisie curHaiau Wi-Fi,
Bluetooth, ZigBee, DECT, LoRa Ta iHwi pazgiodyacToTHi 3aco6y, 10 PYHKLIOHYIOTb Y
3arasibHoA0CTyNHUX ISM-nianazoHax (Hanpukaaz, nyJbTH JUCTAHI[IMHOTO KepyBaHH4,
KOMIIOHEHTH CHUCTEM «PO3YMHHMU AiM», 0€3ApOTOBI JAaTUMKM CUTHaJi3alii Tollo).
[lapasienbHO 3 LIUM BUKOHYETbHCS BUsBJIeHHS npucTpoiB Wi-Fi i1 Bluetooth Low Energy.
Y pexumi «Hu3xigui/HaBiranisa» cucreMa ckaHye HU3Xi/JHi KaHa/lM 6A30BUX CTAHLiN
Mob6inbHOTO 3B's13Ky  (Downlink) Ta pgianmazonu [1o6asbHMX  HaBirauidHUX
cynyTHukoBux cucteM (GNSS: GPS, GLONASS, GALILEO Touo). 3a yMOBH akTHUBallil
byHkuii «BusaBasaTu PY raymHuku», 6yab-aKi 3aBafjd Ta aHOMaJlii, 1110 CTBOPIOKOTbHCS
reHepaTopamMu 1yMmy (J>xaMmepamu), OyAyTb MUTTEBO BHUSBJIEHI Ta BifjoOpaxkeHi Ha
JloJaTKOBIM rpadivyHiil 1iKasi, a nporpaMHe 3abe3neyeHHs YBIMKHe OCOOJIMBUU
TOHAJIbHUU CUTHAJI NI0Tlepe/KeHHH.

BusiBiieHHa npuctpoiB Wi-Fi

KomniekcHe BUABJIEHHA: [[01IYK TOYOK JOCTYIy Ta KJIIEHTCbKUX IPUCTPOIB y pe-
»KMMI peaJIbHOTO Yacy napaJieJibHO 3 OCHOBHUM PaZjio4aCTOTHUM CKaHYBaHHSM.
IHTeNeKTya/IbHUI aHAJTi3:
o Kiacudikauiga 06'exriB: «Touku goctyny», «3’€fHaHi cTaHLjil (KJIIEHTH)» Ta
«He3’egHaHi cTaH1ii».



o AHaJi3 B3aEMOZiM MiXK IPUCTPOSAMH 3i 3pYyYHOIO HaBiraui€w Mix OB’ I3aHUMHU
By3JIaMU.

o [Imm6oKa AeTasizania: BuuepnHi AaHi no koxxHoMy mxkepeny: MAC-agpeca, BUpo6-
HUK, SSID, kaHa/y, KinbKicTb KaapiB (ppeliMiB) Ta yacoBi MiTKH.

o KoHTpoJib piBHIB curuaJy: Bisyasisanis noTo4HOro, nikoBoro Ta MaKCUMaJIbHOT'O
HakonuyeHoro piBHA RSSI 151 ouiHKY BifcTaHi 1o AKepesa Ta oro ¢pisuyHOro no-
HIYKY.

e JloAaTKOBUH CHIEKTPaJbHMH aHAJIi3 KAHAJIY: CUCTeMa /103BOJISIE IBU/IKO IEPEUTH
J10 aHaJi3y okpeMoro KaHasny Wi-Fi ayia npuuBuieHHA J0Kai3anii

o Bisyasizanisa Ha cneKTpi J03B0JISIE CyMilIaTU CIEKTPAJIbHY KAPTUHKY 3 MIKTOrpa-
MaMH IIPUCTPOIB

e TpuBa/Mi MOHITOPMHT: 3anyC NOBHOI iCTOPIl aKTUBHOCTI JJI1 KOXKHOTO IIPUCTPOIO 3
Bi3yastizalli€lo Ha rpa¢iky TPUBOT.

o IlIBuaka sioKasti3ania: CrneniabHUN peXXUM aHasli3y OKPeMOTro NPUCTPOIO AJIS1 KHOTO
TOYHOTO $i3UYHOTrO MOLIYKY.

e Cucrema cnosimeHnb: HasamTyBaHHA IHAWBIAya/lbHUX IOPOTiB TPUBOTH Ta OKpeMa
3BYKOBA iHAMKaLliA.

e 3pyuyHe KepyBaHHs 6a3010:

o CTBOpeHHS «6iJIoro COUCKY» /11 BepudikoOBaHUX TPUCTPOIB

o MOoXJIUBICTb 0JaBaHHS TEKCTOBUX KOMEHTapiB 6e3mnocepe/iHbO B TabJIUIIi pe-
3yJIbTAaTIB.

o @inbTpania Ta COpTYBaHHA pe3y/bTaTiB.

e AmnapaTHa onTHMi3aLis: 30BHILIHA HallpaBJeHa aHTeHa CyTTEBO MPUCKOPIOE Ppi3ny-
HUU NOLIYK JpKepeJsia CUTHATY

BusasieHHsa npucTtpoiB Bluetooth Low Energy (BLE)

o KomMmniekcHe BusBieHHA: [lomyk npuctpoiB BLE y pexxuMi peasibHOro yacy napaJie-
JIbHO 3 OCHOBHUM pa/jio4aCTOTHUM CKaHYBaHHAM.

o IHTesIeKTya/IbHA ifeHTUdIiKaLLis:

o Kiacudikanisa 06'eKTiB 3a kaTteropiamu: «Bci», «Tags» (MiTku) Ta «Beacons»
(HaBirauiHi Masiku).

o YHikanbHi QyHKLii: «BUsB/IeHHs ieHTUUHUX NPUCTPOiB» Ta «HOBI ek3eMII-
JIIpU» A03BOJISIIOTH JIOKAJi3yBaTH NPUCTPiM HaBiTh B yMOBaxX NOCTiMHOI IMHA-
MiyHO1 3MiHM MAC-azipecy Ta KOPUCHOTO HAaBaHTAKeHHS a TaKOX BiJCJIiJKOBY-
BaTH iCTOPit0 Ha JOBIrUX NPOMIiKKax 4yacy

o Imm6oka getasizanis: [loBHa iHpopMalisi mo KoxkHOMY /Kepesy: noToyHa MAC-az-
peca, BUPOOHHUK, KiJIbKiCTb KaipiB (ppelMiB), TOUHI 4aCOBi MiTKH Ta KOPHMCHE HaBaH-
TakeHHs (payload).

e KoHTpoJ b piBHiIB curHajy: Bisyasizaliisg 10TOYHOr0, MIKOBOT'O Ta MAaKCUMaJIbHOTO
Hakonu4eHoro piBHA RSSI /15 ouiHKK HaGIM>KEeHHS J10 /Kepedia.

e JlogaTKOBUM ClIEKTpPaJIbHUM aHAJIi3 KaHAJIiB: /103BOJISIE BUSIBJISATU Ta JIOKaJli3yBaTH
NpUCTPOI SIKi He BU3HAYAIOThCS LIJIIXOM CKaHyBaHHA nakeTiB Advertising (mpuctpoi
BLE y 3’eqinanomy crtani, npuctpoi Bluetooth Classic)

o Bisyasi3ania Ha cneKTpi J03B0JISIE CyMilIaTU CIEKTPAJ/IbHY KAPTUHKY 3 NIKTOrpa-
MaMHU MIPUCTPOIB

o TpuBa/siMii MOHITOPHUHT: 3aNKC JleTaJbHOI icTOpPii aKTUBHOCTI KO>XHOTO MPUCTPOIO 3
Bif06pakeHHSIM Ha rpadiky TpUBOT

o llIBuaka JoKaizania: CreyiaIbHUM peXXUM aHa/1i3y KOHKPETHOT'O IPUCTPOIO JJIA
1oro To4yHOTo Gi3sMYHOTO NOUIYKY Ha 006'€KTI.
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CucreMa cnoBileHb: [Hy4YKe HajlalITYBaHHA [IOPOTiB TPUBOT'M Ta OKpeMa 3ByKOBa
iHAuKaLia npu nogasi migo3pinnx BLE-curuaiis.
3py4He KepyBaHHA 6a3010:

o ®opmyBaHHA «bisoro cnucky» AJs L0BipeHUX NPUCTPOIB.

o Cucrema QinpTpalii, cCOpTyBaHHS Ta MOXKJ/IMBICTb J0/laBaHHS TEKCTOBUX KOMe-

HTapiB J10 6y/ib-KOr0 3HAKWIEHOT0 00'€KTa.

AnapatHa onTuMi3anifa: 30BHIlIHA HapaBJieHa aHTeHa CyTTEBO NPUCKOPIOE Ppi3ny-
HUH NOIIYK JpKepeJia CUTHaLy

Jiana3oHu

HaouHa iHgukania edipy: BijoOpakeHHSI MOTOYHOI PajiiodyacTOTHOI 0OGCTAaHOBKHU
BUKOHYETbCS 3a J0ONOMOT010 rpadiuHux IKaJ piBHS, KOXKHA 3 IKMX BiZinoBiaE 3a cBii
YacTOTHHM Jjiama3oH.

ABTOMaTHM4YHA CerMeHTaLifA: 3a 3aMOBYYBAaHHfAM BeCb YAaCTOTHUU MNPOMIXKOK
pOo36UTHUIM Ha KiibKa 6a30BUX MijAfiana3oHiB, 0 SIKUX JI0JAETHCS Habip MOOIIbHUX Ta
6e3/IpOTOBHX KaHaJIiB BiZiMOBi/HO /10 perioHa/JbHOTO IJIaHy PO3MO/Iiay 4acTOT.
PerioHanbHa aganTanis: Tabyuld Jiana3oHiB MBUAKO U JIETKO HAJAIITOBYETHCS MiJl
YaCTOTHUM pO3MOAiNT KpaiHHy, Jie 6e3nocepeHb0 NPOBOAATHCS MOIIYKOBI po60TH.
F'Hyyke pejaryBaHHA: KOPHCTYBad MOXe CaMOCTiHHO peJjaryBaTd icHymooui ab6o
JlolaBaTu HOBi [Jiana3oHu (30okpeMa HoBi yactotu 4G/LTE Ta 5G) y pasi 3MiHu
JIOKaJIbHOT'0 YaCTOTHOTIO IIJIaHY.

IHAMBiIAYya/IbHI NOPOrU Yy TJIMBOCTI: /IJISI KOXKHOTO /[iala30HY MOXKHA 3a/]aTH BJIaCHUMN
NOpIT cnpanbOBYBaHHS, 110 J03BOJIAE FHYYKO PeryjloBaTH YYTIMUBICTH CUCTEMHU Ta
JaJIbHICTb BUABJIEHHA 3arpo3.

BuuepnHa iHpOpMATHUBHICTB: 10 KOXHOMY [Jiana3oHy B peaJbHOMY 4aci
Bifj0OpaKaloTbCsA MOTO0 Ha3Ba, MEXi 4acTOT, MOTOYHUM, MIKOBUKM Ta MaKCUMaJIbHUU
3apeeCcTPOoBaHi piBHi, NIOTOYHWUM MOPIT, KIJIbKICTb BUSIBJIEHUX HeOE3MeYHUX CUTHAJIIB Ta
YacToTa HaWO6iJbIl KPUTHUYHOI 3arpo3u. 3a yMoBHU akTuBalii ¢yHkuii «Busasasatu PY
[JIYIIHMKUW», Ha LIKaJ1y TaK0 BUBOAUTLCA pPiBeHb HABMUCHOI 3aBa/iy.

KoslipHa iHAMKaLisgs TpUMBOru: y pasi IepeBUILEHHA BCTAHOBJIEHOTO IMOPOry
YyTJMBOCTI 1LIKaJla pPiBHSA BiJIMOBiJHOTr0 Jiana3oHy MUTTEBO 3MiHIOE CBiM KoJip Ha
YEepBOHUM.

KypHa/moBaHHsA MOAIA: TNOBHA ICTOpiA TpPUBOT MO KOXHOMY 3 /[liala3oHiB
aBTOMaTU4YHO 30epiraeTbcd B 0a3i JaHUX >KypHaly i Moxe OyTH JAeTaJbHO
npoaHaJ/li3oBaHa Ha rpadikax akTUBHOCTI.

OnepaTvBHA JIOKaJli3allis: onepaTop Ma€ MOXJUBICTb B OJWH KJIIK NeperuTH A0
NOIJIMOJIEHOT0 AO0C/i/[P)KEHHS] KOHKPETHOIO Jjiana3oHy, 06 NeperyisHyTH JeTaJlbHUMN
CIIMCOK CUT'HAJIiB Ta po3noyvyaTy ¢pi3MYHMM NOIIYK i JIOKaJli3allito nepeaaBaya.

Cursa;m

ABTOMaTH4YHe pOo3Ni3HABaHHSA: CUTHA/IM MUTTEBO i/IeHTUPIKYIOThCS 6e3nocepeHbO
B CIIeKTpPaJIbHUX TpacaX, aBTOMAaTUYHO 3aHOCATbBCA [JO 3arajJbHOr0 CIHUCKy Ta
6e3rnepepBHO OHOBJIIOIOTHLCS B peaJibHOMY Yaci.

IHTepaKTUBHUM CHOMCOK: MOBHUM Nepesiik BUSABJEHUX CUTHa/iB JOCTYNHUH [Jid
JleTaJIbHOT0 aHasli3y y crenjiasi30BaHOMY PeXUMI A0CIiKeHHs 00paHOoro Jiana3oHy.
[loBHa TexHiYHaA iHpOpMaLif: 10 KOXKHOMY CUTHaJIy OllepaTop 6a4uTh TOYHY YacTOTY,
CMyTy NPOIYCKaHHS, HOMep KaHaJly, a TaKOX NOTOYHUH, MMIKOBUK Ta MaKCUMaJIbHUU
3apeeCTPOBAaHUM piBEHb NOTYXHOCTI.

JloryBaHHA Ta rpa¢giyHMil aHaji3: icTopid TpUBOr i JAMHaMiKa aKTUBHOCTI MO
KO>XHOMY OKpPEMOMY CMTHaJly aBTOMaTU4YHO QiKCY€EThCS B )KypHaJli IO Ta MOXKe Oy TH
JleTa/IbHO BUBUYEHA Ha 4acOBOMY rpadiky.
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LlinboBa JIOKaJi3amiA: KOpUCTyBay MoOXe B OyJb-KMH MOMEHT IepeuTH [0
NOIJIMOJIEHOTO JOC/i/KeHHS KOHKPEeTHOI0 CUTHaJly AJI1 HOT0 [leTa/IbHOTO aHasli3y Ta
TOYHOTO BU3HAY€HHS MiClisl pOo3TalllyBaHHA NepejaBaya.

MackyBaHHA pOHY

dinbpTpanisa 30BHIIIHBOrO cepejoBHUINA: KoMaHAa «MackyBaTu (OH» [103BOJISIE
3adikcyBaTH Ta 3aHeCcTH A0 6a3u Oe3neyHUX /JpKepes 30BHILIHI paJioCUTHAIU
(Tesieb6aueHHs, paZjioOMOBJIEHHS], pETPAHCAATOPU MOGIIbHOrO 3B’A3KY Tol0). Lle nae
3MOTy OIlepaTopy 30CepefUTHUCA BUKJIIYHO Ha IMOIIYKY JIOKAJbHUX IepesaBadyis,
pO3TallloBaHUX ycepeIuHI 06'€EKTa.

IIpyHIMN CIeKTpaJIbHOI MaCKM: 30BHIIIHI 3aBa/lU iIrHOPYIOTHCA HA OCHOBI TOYHOI'O
KOHTYpY CHEeKTpa/ibHOI MacKHU. lle NMOBHICTIO YHEMOXXJIMBJIIOE NPONYCK Mif03pLaIux
JOKepeJi, HaBiTh SKIO YaCTOTH IXHbOrO BUNPOMIHIOBAaHHSI 36iraloThCs 3 AiI0OYUMU
KaHaJlaMU TeJle- Y4 PaZiioMOBJIEHHHA.

IliiboBe 3acTOCyBaHHSA: Npolie/lypa MacKyBaHHs € OOOB'I3KOBOI Ta HeOOXiZiHOIO
JIM1e JiJ1d 3araJIbHOT0 peXXUMy NoluyKy «Bci curHaam».

BuoGipkoBa ¢QisbTpanis: MacKyBaHHIO NiI/IATal0Th JIUIIE Ti CATHAJIH, 1110 PO3TalllOBaHi
103a MeXaMU CTaHJJapTHUX MOOI/IbHUX Ta 6€3/pOTOBUX Jiana30HiB.

F’Hyyke Ha/lalITYyBaHHA 4YacCy: TPUBAIICTb MNpoLeAypU BUMiptoBaHHA ¢GOHY Ta
HaKOIMUYEeHHS TPac BUOHMPAETHCS ONepPaTOPOM.

baraToTo4KkoBe BUMipHOBaHHSA: /IJid MiIBUIlEHHS TOYHOCTI CKaHYBaHHS GOHY aHaIi3
edipy MOXXHa MOCJiJOBHO NMPOBOAUTH B KiJIbKOX Pi3HUX TOYKax 3a MeXaMH 30HU
KOHTPOJIIO.

Pery/loBaHHS 4YyTJIMBOCTi: 3MillleHHS CHeKTpaJbHOI MacKu (3arajJibHUMl piBeHb
JIOIYCKY Ta YyTJIMBOCTI 10 OSIBU HOBUX CUT'HaAJIiB) THYYKO PEry/JI0€EThCA 3a J0IOMOT 010
BCTAHOBJIEHHS IOPOTY.

Ilopir Ta iHAMKaLisg TPUBOTrU

InauBiayalbHe HA/IALITYBAHHA: KOXKEH YaCTOTHUM Jiala3oH Ma€ BJIACHUM NOPIr
YyTJIMBOCTI, AKUU THYYKO 3aa€ETbCS KOPUCTYBay€eM IIiJi KOHKPETHI YMOBH 3aBaZJ0BOi
006CTaHOBKH.

MuTT€EBa BidyaJsiisanis: koJsip rpadiyHoil mKaau Aiana3oHy aBTOMAaTUYHO 3MiHIOETbHCS
Ha YepBOHUU y pasi nepeBULIeHHS BCTaHOBJIEHOT'0 MOPOTY NOTYKHOCTI.
ABTOMaTHM4YHaA ¢iKcanid: OyJb-Ki CUTHA/IH, piBEHb IKUX NEePETHUHAE MeXy IOpPOry,
MUTTEBO PO3IMi3HAIOTbhCA CUCTEMOIO fIK MOTEHLiMHI 3arpo3y Ta BHOCATHCA A0 6asu
JlaHUX.

AKyCTMYHMH NmOWYK JxKepesa: QyHKIiS «3ByKOBa TPUBOra» BYACHO MOIepeaKae
onepaTopa npo Hebe3neky. YacToTa 3ByKOBOTO CUTHa/lly AUHAMIYHO HApOCTA€E y Mipy
306i/IbLIEHHS PiBHA CUTHAJY, 1110 3HAYHO MOJIETIIYE JIOKali3alio nepejaBaya MeTOA0M
HaOJIMKeHHS.

I'padiyHa peTpocmekTHBaA: cucTeMa aBTOMaTUYHO BeJe XPOHOJIOTiO NOAIN AJid
KOXXHOTO Jjianla30Hy Ta CUTHaJly, 30epirarouy NOBHY iCTOPil0 TPUBOT i3 MOXJIMBICTIO ii
BUBE/leHHSl Ha YaCOBUH rpadik.

I'Hy4kui aHaJ1i3 )KypHaJIy: oliepaTop MoXe NepersiaTy Ta aHalisyBaTu rpadik
TPHUBOT 32 Oy/ib-IKWI 0OpaHUK NPOMIXKOK Yacy Ta 3 HEOOXiJHUM CTyIeHeM
JeTasizanii (Big XBUJIUH 70 Ai6).

BigoGpakeHHs cieKTpa

BaraTomapoBuii rpagik: ofHoyacHe BUBEJEHHS CIeKTpaJbHUX Tpac «I[loToyHa»
(ckuBuil edip), «IlikoBa» (MakcuMasbHI 3HayeHHs) Ta JiHil «[lopir» Ay Hao4yHOTO
MOHITOPHUHTY 06CTaHOBKHU.
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Pexxum «IloctiiHicTb» (Persistence): HakonmMyeHHs Ta KoJipHA iHAMKAaLig 4aCTOTH
NI0SIBM CUTHAJIIB, 110 I03BOJISE Bi3ya/IbHO PO3/IIMTH OCTIMHI 3aBaii Ta KOPOTKOYACHI
IMIy/JIbCHI BUIPOMIHIOBAHHA.
IHTepakTHBHI MapKepH Ha rpadiky creKTpa:
o «ThreatMarks» - aBTOMaTHUuHe MapKyBaHHS Ta IMiJCBiYyBaHHS BHUSBJIEHUX
Hebe3MeYHUX CUTHaJliB
«Kananu» - nifgcBiyyBaHHSA CMyTH Ta PiBHA Ha KaHa/1ax 6€3/JpOTOBUX CTaHAAPTiB
«[Ipuctpoi» - BinobpaxeHHs nikrorpaM npuctpoiB BLE a6o Wi-Fi BignosigHo g0
iX KaHaJ/1y Ta piBHA CUTHaILY
dyukuia «Bogocnaa» (Waterfall): TpuBumipHe BifobpaxkeHHs icTopil cnekTpa B yaci,
Jle IOTY>XKHICTb CUTHaJly KOJYETbCS KOJIbOPOM, 1110 CIIpolye dikcalito nepiofU4HUxX abo
PYXOMHUX Ji>Kepe.l.
3pyyHa HaBiramifa: iHTYiTUBHUH CKpoOJIiHI (NpOKpydyyBaHHs) Ta IJIaBHE
MacuiTabyBaHHsA rpadika cnekTpa AJis AeTaJlbHOI0 BUBUEHHS 3alliKaBJIeHUX [liJITHOK.
OnTumisanisa miJ, CeHCOpPHiIi eKpaHW: NOBHOLIHHA MiATPUMKA >XeCTiB KepyBaHHS
(Touch Screen) g/ koMboOpTHOI pOOOTU HA MJIAHIIETAX Ta OJIbOBUX HOYTOYKaX.
®oHOBUII MOHITOPUHI NpPM MaCIITAGyBaHHi: MOXJUBICTb JleTaJlbHO 306iJbIIUTH
Oy/ib-IKY OKpeMy JIIJISHKY ClleKTpa 6e3 3ynuHKHA GOHOBOI0 MOLIYKY Ta aHasli3y 3arpos
B YCbOMY p00604YOMY Jiiana3oHi CHCTEeMHU.
IlIBuKa 3MiHa MacIITa0y eKpaHa: KHOIIKM MUTTEBOI'0 BUOOPY CMYTH BiJj0OpaKeHHS:
o «Becb» — BUBeJleHHsI IOBHOI'0 po60Y0ro Aiana3oHy Npuaajy;
o «/lianazoH» — $oKycyBaHHs HAa 06paHOMY YaCTOTHOMY Jiana3oHi;
o «CurHas» — MaKCUMaJIbHe HAOJMXKeHHA [Jig JOC/IipKeHH KOHKPEeTHOIO
CUTHaJy.
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KomnneKT nocTayaHHSA

HaiiMmeHyBaHHSA Delta SV3 Delta X G3/12
1. | TosioBHMH 6JIOK 1 1
2. | Kenic TpaHcnopTyBaJIbHUM 1 1
3. | USB-Hoci¥ 3 nporpamoro iHcTandanii Ta 1 1

IHCTPYKILIi€I0 3 BUKOPUCTAHHA
4. | lllupokogianazonHa aHTe”Ha ODA-4 1 1
5. | HBY anTenna MWA-6 1 1
6. | HBY antenna LPDA-12 3 3
7. | MarHiTHa HakJielKa /iJis HOYTOyKa abo MmJaHLIeTa 4 4
8. | Aganrtep USB-C-USB 3.1 1 1
9. | baraTopyHKIiOHa/JIbHUN 30H/, 3 KOMILJIEKTOM - 1

KabeJiiB

N

ODA-4 Omnidirectional antenna
» P »/
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[liaroToBKa

[Monepea)keHHA Npo npasuia 6e3neku

e OOMexeHHs BXiJHOI NOTY>KHOCTIi: KATErOpu4HO 3a00POHAETHCA MOAABATHU Ha
BUCOKOYACTOTHI BXOZY IPUCTPOIO 110 KabeJst0 CUTHA/IM, PiBEHb MOTYKHOCTI IKHUX
nepesuinye 0 gbm (dBm).

e 3axHCT Bij NOTYXHHUX JyKepeJl BUIPOMiHIOBAaHHA: YHUKalTe po60TH B
6e3nocepe/iHil 6/IM3bKOCTI BiJj NOTY>XHUX pajiionepesaBadiB (paZiocTaHLin,
peTpaHCASTOpPiB) abo sokaTopiB HesiHiHHUX nepexoiB (NL]JD), i Hikosu He
CIPSAMOBYWTE Ha HUX aHTEHHU PUCTPOIO.

e 3axHCT BiJ CTOpPOHHbOIO BUIIPOMiIiHIOBAHHS: CTEXKTeE 3a TUM, 1106 aHTEHU CTOPOHHIX
NOTY>KHUX [lepe/iaBadiB He OyJIM CIPsSIMOBaHi 6e3mocepeiHbO HAa NpUMMaTbHUM 6JI0K
CUCTEMH.

o EnexkTpocraTyHa 6e3meKa aHTeH: He BUKOPHUCTOBYHTE aHTEHHU 3 MOIIKO/KEHOI0
i30s1s11i€10 60 OroJIEHUMHU MeTaJIeBUMU YaCTUHAMU, SIKi MOXKYTb CTaTH JI)KepesioM
HaKOMUYeHHs Ta nepezadi esektpocratuyHoro po3psaay (ESD).

e 3axucT po3'€MiB BiJ CTaTMKM: YHUKaNTe Oy/b-KOr'0 MOTPAIJISIHHSA
eJIEKTPOCTAaTUYHUX PO3PAAIB Ha BiAKPUTI BXi/lHi BUCOKOYACTOTHI PO3’€MU PUCTPOIO.

o TeMmneparypHa ak/liMaTHU3aLisA: He BMMKaNTe NPUCTPiN ofpasy MicJad HOro
TPHUBaJIOro 30epiraHHsa abo TPaHCIOPTYBaHHA B yMOBaxX HU3bKUX TeMIlepaTyp. [lepes
3allyCKOM 3aJIMILTe IPUJIAJ Y TEIJIOMY IPUMILeHHI Ha AeAKUH 9ac A1 IOBHOTO
BUIIAPOBYBAHHA MOXJIMBOTO KOH/IEHCATY.

Bubip komn'totepa

[lepekoHalTecsl, 10 XapaKTePUCTUKHA OOpPaHOTO HOYTOykKa abo TIJaHLIeTa MOBHICTIO
BignoBifgaTh cneuudikaiiii, HaBeJeHid Ha NMo4YaTKy L€l iHCTpykuii. OCKiJIbKM MOIIYKOBa
CMCTeMa BHMKOHYE BEJMKHUW O0OOCAT CKJQJHHUX MaTeMaTUYHUX OO4YHC/IeHb Ta IMOTpebdye
BUCOKOIIBU/KICHOI TNepejadi JaHUX B peaJibHOMY 4aci, BUKOPUCTAHHS KOMM'IOTepa 3
HWKYUMHU TEXHIYHUMU XapaKTEPUCTHKAMH MOKe NPHU3BECTH [0 HEKOPEKTHOI po6oTH abo
3601B CUCTEMH.
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KPUTUYHI BUMOT'H 10 ATIAPATHOTI'O 3ABE3INEYEHHA:

Tun nponecopa: niATpUMYOTbCH JIMIIE BUCOKONIPOAYKTHUBHI IPOLIeCOPU apXiTeK-
Typu x86/x64 cepiii Intel Core i (Core i5, Core i7 Toumo) abo AMD Ryzen (Ryzen 5,
Ryzen 7 To1wo).

o He nidxodamb: eneproedekTnBHi npouecopu Tuny ARM (Hanpuk/iaz,
Qualcomm Snapdragon), siki 4acTO BUKOPUCTOBYIOTbHCSI B MOOIJIbHUX MJIaH-
HieTax.

o He nidxodsimyb: cnabki cepii npouecopiB Intel, Taki ik Pentium, Celeron a6o
cepis Intel N — BoHM He MalOTh JOCTaTHbOI 064U CIIOBaIbHOI HOTYKHOCTI.

JliaroHa/ib eKpaHa: /s 3abe3nedyeHHsl CYMiCHOCTi 3 MOOIJIbHOI MarHiTHOM CUCTe-
MOI0 KpilJIeHHSI F0OJIOBHOTO 6J10Ka /liarOHa/Ib eKpaHa He NOBUHHA MepeBUIyBaTH
14".

OnepaniiiHa cucreMa: 060B's13K0Ba HasABHICTb JiinieH3iitHOI OC Windows 10,
Windows 11 a60 HoBiLI0]I Bepcii.

IHCTanAUIA

IHCcTaIALisE nporpamMHoOro 3aée3ne4eHHs

1.

BcranosaeHHs I13: [ligkatouiTe USB-HOCIH, 1110 BXOAXUTD /10 KOMIIJIEKTY MTOCTaBKH, Ta
3anycTiTh iHcTandaTop nporpamMu «Breeze RF». /lyig MomyKoBUX CUCTEM OCTAaHHBOTO
NOKOJIIHHSA 000B'I3KOBO BUKOPUCTOBYWTE BepcCilo MporpaMHoro 3abe3snedyeHHs 1.026
a00 HoBiIy.

[lepe3aBaHTakeHHA: /loyekalTecd NOBHOIO 3aBepLIEHHs INpoLecy iHCTaxALii Ta
000B'AI3KOBO Nepe3aBaHTaXXTe HOYTOyK abo muaHueT. [licaa nepesanycky ApJukK AJid
3amycKy nporpamu 3'aBUThbcd Ha Po6o4yoMy cToJii Ta B MeHIo «Ilyck».

J0AaTKOBI HaJlalITYBaHHA KOMIT'I0Tepa (PeKOMeHA0BaHO):

3ano6iraHHsA HaBOAKaM BiJ, 6e3pOTOBUX IPUCTPOIB KOMII'IOTEepa
[lepes noyaTKOM po6GOTU EpPEBEAITh KOMIT IOTEP B PEKUM NOJIbOTY Ta BIEBHITHCSA 10
Ha HboMy BUMKHeHO Wi-Fi Ta Bluetooth.

HasramuryBaHHA eieKTpOxuBJIeHHA USB

JlJ1s1 3abe3mneyeHHs CTabiJIbHOrO LIBUAKICHOT'0 0OMiHY JAHUMU Ta 3aM06iraHHs
panToBOMY BUMKHEHHIO 00/1a/lHAHHSI PEKOMEH/IYEThCSI BAMKHYTH PEXUM
TuM4yacoBoro BUMKHeHHs1 USB-nopTiB (USB Suspend):

o

HaTucHiTh koM6iHalito kaaBim Win + R Ha ks1aBiaTypi (a6o ckoprucTalTecs: HOIIYKOM
Ha MaHeJli 3aBjaHb), BBeAiTh KoMaH/y powercfg.cpl i HaTucHiTh Enter.

Y BiKHI, 110 BiIKpUJIOCS], HABIIPOTH aKTUBHOI CXEMU KMBJIEHHSI HATUCHITh «3MiHUTH
HACTPOIOBAHHA IUIAHY - «3MiHUTH JOAATKOBI NapaMeTpH *KUBJICHHA».

Y cnucky 3HauAiTe Ta po3ropHiTb nyHKT «Ilapamerpu USB» - «IlapameTp
THUM4YacoBOro BUMKHeHHs USB-niopTty».

[lepeBeiThb yci focTynHI pexxuMu (Bif Mepexi Ta Bi 6aTapei) y cTaH «3a00pOHEHO»
(a60 «BuMKHEHO») Ta HATHUCHITH «3aCTOCYyBaTH».
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KpinneHHA HOyTOyKa abo nnaHwera

Cuctema Delta S / Delta X ckoHcTpyiioBaHa y BUIJIsA/Ii MOOIJIbHOTO TEPEHOCHOTO OJIOKY, IKUH
YyTPUMYE HOYTOYK abo MJaHLIET 3a JOMNOMOrOI MarHiTHUX TpuMayiB. MarHiTHi cTikepu
BXOJISITh 10 KOMILJIEKTY MIOCTAaBKU Ta MAalOTh OYTU HaKJIEEH]I HA HIDKHIO NMaHe/Ib HOYTOyKa abo
IJIaHILIeTa [epeJ N04aTKOM eKcilyaTalii. [licjiss BcTaHOBJIEHHSI MarHiTHUX CTiKepiB HOYTOYK
abo mJaHIIEeT MOXKHA NPUEAHYBATH Ta Bifi' € JHYBAaTHU Bif] F0JIOBHOTO 6J10Ka Oy/1b-SIKY KiJIbKiCTb
pasis.

IlopsAA0OK KpinieHHA MarHiTHUX CTiKepiB:

1. OYUCTITH Ta 3HEXHUPTE HIDKHIO MaHeJb HOYTOyKa / MJIaHIIeTa 3a A0NOMOTOI0
OYHUIIyBaJIbHOI CEPBETKU.

2. TyvM4acoBO NPUKPYTITh WMpOKoAiana3oHHy aHTeHy ODA-4 po Tpumadya Ha npasiu
CTOPOHI rOJIOBHOTO GJIOKA.

3. IlocraBTe Ball myaHUIeT abo HOYTOYK Ha FOJIOBHUM OJI0K, MiAK/I0YITH 10 HBOTO KabeJib
YKUBJIEHHs], iHTepdeiicHi kabesi Ta agantepu USB, ik onrcaHO B HACTYIHOMY PO3/ii,
Ta 3HAN/[iTh ONTHUMaJIbHE MOJIOXKEHHS KOMII'tI0Tepa 3 ypaxyBaHHAM TaKUX BUMOT:

o HoyTbyk abo m/aHLIeT He NOBUHHI BUCTyNaTH 3a rabapuTHi Kpai roJIOBHOTO
6J10Ka.

o Bucrtyn USB-kabeniB 3a Mexi rosoBHOro 6JioKa MOXHa MiHiMi3yBaTH,
3MiCTHBIIM HOYTOYK abo miaHIIeT y 6iK, npoTuaexxHui 10 USB-po3'eMiB.

o 3MimyiTe HOYyTOYK ab0 MJIaHLIET BIiepe/ YK Ha3a/, TaK, 106 MigKJA4YeHi kabesi
He BIIMpPAJIMCA B aHTEHHU.

o Y pasi BUKOpPUCTAHHSA IJIaHILIeTa MepeKOHauTecs, 110 MarHiTHI TpuMadi Ha
rOJIOBHOMY 0JI01]i He BUKJMKAKOTbhb NOMMWJKOBOTO CIpalbOBYBaHHA AAaT4YHKa
XoJs1a («3aKpUTOI KPUILIKK») HA MJIaHLIeTi. K10 i yac onycKaHHA MJIaHLIeTa
Ha MarHiTM eKpaH 3raca€e abo NPUCTPIA NepexXoJUTb y CIVIAYUU pEXHUM,
HeoOXiAHO MifibpaTH iHlIe MoJI0KeHHSA (MiAHIMITh NJIAHILET, YBIMKHITb €KpaH i
OIYCTITh MOT0 3HOBY, 3MILIyI0YH BJIiBO-BIIPaBoO abo BIepe/-Ha3an).

o /JliITHKM MOBepXHi HA HWXKHIM MaHesi HOYTOYKa, L0 TOPKAKTbCS MarHiTHUX
TpUMauiB, MalOTb OyYTH abCOIIOTHO PiIBHUMHU — 6€3 IJIaCTUKOBUX HIXKOK, pebep
)KOPCTKOCTI YU BEHTWJIALIMHUX OTBOPIB, OCKIJIbKM caMe Ha Li Micud
HaKJ/IEOBAaTUMYThCS CTiKepH. 3a NOTPeOY 3MIHITh N10JI0’)KEHHS HOYTOYKa.

4. 3anam'siTaliTe ab0 MMO3HA4YTe OOpaHe pO3TalllyBaHHS i IPUOEPITh HOYTOYK / MJIAHILET 3
6J10Ka.
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5.

6.

Po3MicTiTh 4 MarHiTHi CTiKkepy Ha MarHiTHUX TpUMa4yax KJIEHWKOK CTOPOHOIO OTOPH Ta
3HIMITb i3 HUX 3aXUCHY IJIIBKY. BUpiBHAKTE CTiKepH 4iTKO 1O LieHTPY TPUMayiB.
3adikcyiiTe HOyTOYK / MJIaHUIET HaJ, TOJIOBHHUM OJIOKOM B 06paHiil paHille mo3wuiiii,
nicjig 4oro piBHO OMYCTiTh MOro i IIJIBHO NPUTHUCHITE O cTiKepiB. [loTpumanTe
NPUCTPIN IPUTUCHYTHUM NIPOTArOM OZJHI€I-IBOX XBU/IKMH. [laji aKypaTHO 3HIMITb HOTO,
NiIHIMalY 1 KyTH 110 Yep3i — CTiIKepH 3a/IMIIaThCA HAZIMHO IPUKJIEEHUMHU [0 HUKHbBOI
naHeJii rapkera. /laiTe KJ1€eOBOMY LIApy OCTATOYHO NOJIIMEPU3yBaTUCA Ta YHUKAUTe
6araTopa3oBOro BiJ'€JHaHHA NPUCTPOIO BiJ MarHiTiB MpOTAroM Nnepuux 24 rofuH.

NMigKkntoyveHHA iHTepdencHmx Kabenis

CucteMma Delta S / Delta X ocHameHa gBoma USB-kabensimy, siki He06XiiHO MiAKJOYATH A0
BiZIIOBiAHUX MOPTiB BalllOro HOYTOYKa abo MJaHuIeTa:

1.

Kao6esb i3 MapKyBaHHAM «SS» (SuperSpeed): npusHayeHUH JJ151 KEpyBaHHSA
CHCTEMOI0 Ta BUCOKOLIBU/KICHOTO 06MiHY ZJaHMMH 3 aHaji3aTopoM. Moro Heo6xigHO
NiJIKJII0YaTU BUKJIIOYHO 10 wBUAKicHOro nopty USB 3.1 a6o USB 3.2, skuit Mmae
aHaJIoTiYHe MapKyBaHHs «SS» 6i/11 po3'eMy Ha Kopnyci koMm'oTepa. Ko Takuu
nopt ¢opMmaTy USB-A BiZicyTHiH, BAKOPUCTOBYWUTE KoM toTepHUl nopt USB-C,
NiJK/II0YUBIIN KabeJsb yepes nepexiHUK (afanTtep), L0 BXOAUTb 40 KOMIJIEKTY
OCTaBKH.

Ka6eab USB-C: npusHaueHUH 4151 10[JaTKOBOTO KUBJIEHHs /iHTepdeiicy i Ma€ 6yTH
niIK/I04YeHUH 10 BignoBigHoro crangaptHoro nopty USB-C Ha BaluioMy KoM t0Tepi.
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[opT USB-C IMopt USB 3.X 2 noptu USB-C

/ /[ \

708 \ JLHmy /
7 # -
D : h——°
—— Apanrep
—f——a—
USB-C -
g USB-A
Ka6esnb owo
USB-C
Kab6esb Kabesb 3 Ka6ennb 3
USB-C MapiKyBaHH: MapKyBaHHHA
M SS M "SS"

MiaKNOYEHHA aHTEH

Jlo koMMieKkTy noctaBky cucteMu Delta S / Delta X BxoauTh HabGip crneniasizoBaHUX aHTEH,
KO>KHa 3 IKUX ONITUMIi30BaHa MiJi KOHKPeTHI 3aB/laHHA Ta YaCTOTHI Jiana3oHu:

AHTeHa ODA-4: po3po6JieHa AJid NOKPUTTSA HWXKHbBOI YaCTUHU po60YO0ro JAianasoHy.
BoHa Mae kpyroBy (BcecnpsiMOBaHy) JliarpaMy CpsIMOBAHOCTI, 3aB/ISIKM YOMY YyA0BO
HiAX0AUTb [Jil 3arajJbHOTO MOHITOPHUHTY Ta e(peKTUBHOTO BUKOPHUCTAHHS B YCiX
pexuMax MoIIyKy, 30KpeMa B 6a30BoMy pexuMi «Bci curnanm».

AnTeHa MWA-6: 3aBJAdKM MiABUIeHOMY KoedilliEHTy MmiJjCUJIeHHS Ta BHCOKIH
YYTJUBOCTI B cepe/iHii yacTuHi cnekTpa (800-6000 MI'u), 11 aHTeHa € ONTUMAIBHUM
BUOOPOM /1)1 CKaHYBaHHSA CTIJIbHUKOBUX i 6€3/IpOTOBUX CTaHAAPTiB. BoHa ieMoHCTpyE
BUCOKY e(deKTHUBHICTb y BCiX pexumax, i ocobsuBo B «Mob6inbHi/GPS-Tpekepu» Ta
«besnpotoBi/ISM». KpiMm Toro, cnpsiMoBaHUl XapaKTep aHTEHU [03BOJISIE 3HAYHO
NPUCKOPUTH TMpOLEeC TOYHOTO BHU3HAYEeHHA Micud po3TallyBaHHA (JIoKasi3anii)
nepejiaBaya B pexKHMax MOTJIMO1eHOT0 JOCIiPKEeHHS lialla30Hy abo CUTHaJy.

AnTeHna LPDA-12: npantoe B giana3oHi 2-12 I'T i BUKOPUCTOBYETbLCA CUCTEMOIO JJIs
CKaHYBaHHA BEpXHbOI YaCTUHHU paZjio4aCTOTHOTrO CIEKTPa, a TAKOXK /14 NIapaJieJIbHOro
aHanizy 6e3gporoBux Mepexk Wi-Fi Ta mnpuctpoiB Bluetooth Low Energy.
JloronepioguyHa KOHCTPYKLis Ta 4YiTKa CHOPSIMOBAHICTb Ii€l aHTEHU CYTTEBO
NOJIETHIYIOTh i NPUCKOPIOIOTH Gi3UYHUHM NOILIYK i JIOKasi3alilo NPUXOBAaHUX JKepe
BUIIPOMiHIOBaHHH.

Ta6/muA migK/JII04YeHHs aHTEH:

AHTeHa Delta S Delta X
ODA-4 - mupoko/jiana3oHHa aHTeHa 3 KPyroBOIO INPUT 1 INPUT
HallpaBJIEHICTIO

MWA-6 - HaZi-BUCOKOYACTOTHA HallpaBJieHa aHTeHa 3 INPUT 1 AUX1
aianmazonom 800 MTI'ny - 6 I'T'1y

LPDA-12 - HaZi-BUCOKOYACTOTHA HalpaBJieHa aHTeHa 3 INPUT 2 AUX2

AianmazonoMm 2-12 I'T'n,

LPDA-12 - HaZi-BUCOKOYACTOTHA HalpaBJieHa aHTeHa 3 BLUETOOTH BLUETOOTH
AianazoHoMm 2-12 I'T'n,

LPDA-12 - HaZi-BUCOKOYACTOTHA HalpaBJ/ieHa aHTeHa 3 Wi-Fi Wi-Fi
AianazoHoMm 2-12 I'T'n,
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Iligk/ouyeHHs aHTeH A0 Delta S V3

o\
(.

LPDA-12

BLUETOOTH

INPUT 2

Bxiz,
DeltaSV3

AHTeHa

INPUT 1

3aJieXKHO BiJi MOTOYHOTO 3aB/IaHHS OMlepaTop MOKe MiIKJIIOUYUTH 10 BXOAY
INPUT 1 BcecnpsimoBaHy aHTeHy ODA-4 a60 MikpoxBu/JbOBy aHTeHy MWA-
6. PekoMeHjaniii 1110/10 BUGOPY aHTEHHU:

e Jlsig noliyKy B 6a30BOMY pexxkuMi «Bci curHanu» BUKOPUCTOBYETHCS
aHTeHa ODA-4.

e /Jlna pexumy «Mo6inbHi/GPS-Tpekepu» aHTeHa 0O6UpPaA€ETHCA 3
OTJIsAy Ha rabapuTu Ta KoHiryparito 3oHu nomyky. Hanpuksiag,
BeJINKOTabapuTHI 06'€KTH (BaHTaXXKHi aBTOMOOi/i, KOHTelHepHu abo
MacHUBHI BaHTaxi) epeKTUBHillIe OIIAAATH 32 [J0IIOMOT0I0
cripsAMoBaHoOi aHTeHM MWA-6, miIK/IT0YEeHO]1 [0 LbOTO BXOAY.

[Topsagok MoHTaxXy: Bubpany anteny (ODA-4 a6o MWA-6) Heo6XiTHO
BCTAaHOBUTH BEPTUKAJIbHO Ha TPYMMad i3 IpaBoro 60Ky Npuaaay Ta
3adikcyBaTu rBUHTOM. [lic/is bOro NMiAKJIIOYITh KOAKCiaJIbHUM Kabesib
aHTeHH Jio po3'emy INPUT 1

INPUT 2

[ligkarouiTh soronepioguyny anteny LPDA-12 6e3nocepeiHbO 10
BrcokovyactoTHoro Bxony INPUT 2. Bona BignoBigaTuMe 3a CKaHyBaHHS
BEpPXHbOI YACTUHM PaIioYacTOTHOTO CIEKTpa

BLUETOOTH

[TligkatouiTh anTeHy LPDA-12 6e3nocepeaHbo o Bxoay BLUETOOTH aas
3ab6e3nevyeHHs NapaJiejibHOr0 aHaJli3y Ta JioKaJjisalii npuctpoiB Bluetooth
Low Energy.

Wi-Fi

[ligkarouiTe anTeHy LPDA-12 6e3nocepeaHbo g0 Bxoay Wi-Fi aas
3ab6e3neyeHHss OHOBOIr0 CKaHYBaHHS Ta ijeHTUdikKalil 6e31poTOBUX
Mepex Wi-Fi.
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IliakmoyeHHs aHTeH A0 Delta X G3 /12

LPDA-12

AUX1

Bxiz, AHTeEeHa
Delta X

G3/12

INPUT [lupokocmyroBy anTeHy ODA-4 Heo6XiJHO BCTAHOBUTH BEPTUKAJIbHO HA
TpUMad i3 npaBoro 60Ky NpyucTporo Ta 3adpikCyBaTH TBUHTOM.
[ligk/04iTh KOaKcialbHUM Kabesb aHTeHU 10 po3'eMy INPUT Ha 3aaHin
MaHeJli Npuaaay.

AUX1 [IpuKpyTiTH MiKpOXBHUJIbOBY aHTeHY MWA-6 0 TprMaya 3 J1iBOro 60Ky
IPUCTPOIO 3a flonoMoroto reuHTa. [lig yac BcTaHOBJIEHHSA pO3TallyWTe
aHTeHY TakK, 111006 ii KabeJsib OyB CIPSIMOBAHMUM y OiK onepaTopa.
[Tizxaro4iTh Kabesb aHTeHH Jo rHi3ga AUX1 Ha 3aHil naHei.

AUX2 [IpukpyTiTh NoronepioguyHy anTeny LPDA-12 6e3nocepeHbo (Hanpsamy)
Jl0 BUCOKOYacTOTHOro rHizia AUX2 Ha 3a/jHil aHeJli IPUCTPOIO.

BLUETOOTH | IligkatouiTh anTeHy LPDA-12 6e3nocepennbo ao Bxoay BLUETOOTH gasa
3abe3nevyeHHs CKaHYBaHHS Ta JioKaJi3alii npuctpoiB Bluetooth Low
Energy.
Wi-Fi [ligkarouiTe anTeHy LPDA-12 6e3nocepeaHbo g0 Bxoay Wi-Fi aas

3abe3neyeHHs1 CKaHyBaHHS Ta JioKaJsizauil npuctpoiB Wi-Fi.

3anycKk nporpamu

3anycTiTh nporpamy «Breeze RF», ckopuctaBuivce sspinkoM Ha Po6o4oMy cTosi abo B MeHI0
«Ilyck». Ilicng BIAKPUTTA TOJOBHOIO BiKHA CHUCTeMa aBTOMAaTUYHO pPO3MOYHEe IMOUIYK
nifikJar4eHoro obsaaHaHHs. fkio o6uaBa USB-kabesi migkstoueHi npaBU/IbHO, MporpaMma
ifeHTUdiKye NpUCTPil Ta 3aMyCTUTH HOTrO iHiNiani3alito, nepebir 1Kol Bifo6pa>kaTUMeTbCs Ha

naHeJii CTaTyCy B HWKHIM YaCTHHI eKpaHa.
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[licna ycnimuol iHinianizanii Bci ¢QyHKUiI Ta peXWMHM MNOpOrpaMu CTalOTb IOBHICTIO
JIOCTYIHUMU. fKIO NpUCTpiil He MifK/0YeHO abo He poO3Mi3HAHO, OiJNbLIICTh €JIEMEHTIB
KepyBaHHS 3a/IMIIAaTUMYTbCs 3a06I0KOBAaHUMMHU.

Mo>k/IMBi NIPUYMHM IPOGJIEeM i3 po3ni3HaBaHHAM NPHUCTPOIO:

o IIpo6Gsemu 3 ApaiiBepaMu: JipaiiBepu NPUCTPOIO HE BCTAHOBJIEHI ab0 Npoliec
iHcTanALil nporpamMHoOro 3abe3sneyeHHs 0yJio epepBaHO YU 3aBEPLIEHO HEKOPEKTHO.

o [TNomuika migkaw4deHHs USB: BucokomBUAKiCHUYN iHTepdelicHUI Kabeslb NPUCTPOIO
BCTaBJIEHUH He J10 KiHIIA a60 BiH MiK/II0UEHUH 10 3BUYAHOTr0 MOBIJIbHOTO MOPTY
USB 2.0 3amicTb mwBuKicHOT0 nopTy USB 3.x (3 MapKyBaHHAM «SS»).

o Hu3bKuii piBeHb XKMBJIEHHS: OaTapes HOyTOYKa/MJaHLIeTa KPpUTUYHO PO3PAIKEH],
yepes 1110 onepariiiiHa cucTeMa Moxke 06MeXXyBaTH »kUBJieHHS Ha USB-noprax.

e HesBignoBigHicTh BUMOram: anapaTHa KoHQiryparuis koMmn'totepa (TUI npouecopa
abo cnenudikallig moptiB) He BiANOBia€e MiHiMaJIbHUM TeXHIYHUM BUMOTAM CHCTEMHU.

OG0B'A3KOBI HaJIalITYBaHHS Mij, Yac Nepmoro 3anycky (BUKOHYIOTbHCA
OJHOPA30BO):

1. Buo6ip KpaiHM BUKOpPHMCTaHHA (A/11 aBTOMaTUYHOr0 HaJIAIITyBaHHSA TaGIALLi
Aiana3oHiB):

o [Ilepengite y meHo: «HasmamryBaHHA» - «/lianazoHu» - «kKpaiHa».

o BubepiTb NoTpi6HY KpaiHy 3i CIMCKY Ta HATUCHITh KHONKY «3aCTOCyBaTH».
[IpuMiTKa: 060B'A3KOBO MOBTOPITH L0 IPOLEAYPY, AKILO IJIaHYETE
BUKOPHCTOBYBATH MOIIYKOBY CUCTEMY B iHILIIM KpaiHi.

2. Kasni6opyBaHHA cucTteMHM (npoueaypa BUAATeHHS BJIaCHUX IIYMiB):

o TumyacoBo Bif'efHaNTe BCi aHTEHHU BiJj BACOKOYACTOTHUX BXO/IB IPUCTPOIO.

o Ilepennite y MeH10: «HasamryBaHHA» - «[IpucTpin» - «BUAATATH LIYMU».

o HaTtuchiTe KHONIKY «BUAQ/IMTH IIyMH» Ta JoUeKanuTecs 3aBeplleHHs
npouecy BHYTPILIHbOTO KaJ1iOpyBaHHS.

PyYHKUiT Nporpamu Ta iX BUKOPUCTAHHA

[onoBHEe MeHIo

KHonka MeHI0 y BEpXHbOMY JIiBOMY KYTKY BiZIKpHBa€ AOCTYI /10 OCHOBHUX KOMaH/| Ta
iHCTpYMeHTIB Ha/lalITyBaHHS CUCTEMU
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«KypHan» - «Paia )KypHaIy»: KEpyBaHHS 30epeKeHHAM
X JlAaHUX, CTBOPEHHS HOBUX CeCil, eKCIOPT Ta aHaJli3

30epexxeHuX pe3y/bTaTiB MOLIYKY.
XKypHan

ai .
el «KypHa» - «<MacKyBaTi ¢OH»: POl ypa BUMipIOBaHHs

Mackysatu ok Ta 0/laBaHHs MOTOYHOI paflio4acTOTHOI 06CTAHOBKHU 10

BACKE aKTUBHOTO XypHaJy. BUKOpUCTOBYETbCA /Jis1 BUJYY€EHHSA

e — BifloMUX 6€3MeYHUX CUTHaJiB (Tese6a4yeHHs, paZjioMOBJIEHHS
FosHe nox TOIII0) 3 aHaJIi3y B pexxumMax «Bci curHanu» abo
«HuzxigHi/Hagiramis».

MobinkHi/GPS-Tpekepu
( 5G

besnpogiaHi/IS . .
3 iH. «Pexum»: BI/I61p p060‘-lOI‘0 peXxumy NoumyKoBOl CHCTEMHU.

Jlesiki pexxrMHU (3a/1eXKHO BiJ Moaudikalii npuiaay) MoxyThb
aKTUBYBATHCS Ta NpaL0OBaTU O HOYACHO.

Mepernaa xypHany

CKarysaru npucTpoi «CKaHyBaTH NPHUCTPOI»: pyuyHe yBIMKHEHHs 260 BAMKHEHHS
Wi-Fi doHOBOrO CKaHyBaHHS 6e37poToBUxX Mepex Wi-Fi Ta
Bluetooth LE npuctpoiB Bluetooth Low Energy nig yac nouyky. Y neBHUX
Hanaunysant pexxuMax 1l QyHKIisl aKTUBYETHCS aBTOMATHUUHO.
[llianazonu
Mpucrpivi «HanamryBaHHA» - «/lianla3oHU»: KepyBaHHA
A saaHist KOH}Iryparji€rw 4acTOTHUX KaHaJliB — BUOIp perioHasbHOTO
Mcpexd po3noAiay niJi KpalHy BUKOPUCTAHHS, py4yHe peJlaryBaHHA
IHui MeX [ialna3oHiB, 3MiHa MOPOTiB YYTJIUBOCTI TOLLO.

«HasmamryBaHHsA» - «[IpucTpiii»: BifobpaxkeHHs NOTO4YHOI iHPopMallii npo anapaTHUM
6J10K (cepiiHUM HOMED, BepCisi MPOUIUBKH ), MOHITOPUHT HOTO CTATYyCy Ta AOCTYI A0
CyK00BUX QYHKIiM (KasiOpyBaHHS BJACHUX LIYMiB).

«HanamwryBaHHA» - «Mepexka»: QyHKIlis 3ape3epBoOBaHa PO3POOHUKOM i1 MaOyTHIX
Moaudikanin i B moTrouHux Bepcisx Delta S / Delta X He BUKOPUCTOBYETbCH.

«HamawrryBaHHa» - «lHWI»: Jgoctyn [0 [J0AAaTKOBHUX CHCTEMHHUX 1 KOPHUCTYBALbKHX
napaMmeTpiB iHTepdelcy Ta BioOpaKeHHS JJaHUX.

[licnss BUGOpy HeOOXiIHUX MapaMeTpiB 3aKPUNTE MeHI0, 1106 36I/IbIIUTH po60UYy 30HY eKpaHa
Ta pO3LKPUTH iHPopMaLiliHi naHesi «CiekTp» i «TpuBOrU».

3anuc JaHux Ta poboTa 3 KypHaiamu

dait1 )KypHaJy € €IMHOI0 6a3010 JAaHUX NOTOYHOI MOIIYKOBOI cecii, ika aBTOMaTU4YHO QiKCy€
Ta 36epirae Taky iHpopmMmariito:
o IlapameTpu poHYy: 36epekeHy ClIEKTPaJibHy MacKy 3aMacKOBaHOT0 QOHY.
o /JlaHi pagioedipy: Tpacu cnekTpa 3a BeCb Yac MOHITOpPHUHTY (icTopis AJis N06YA0BU
rpadika «Bogocnaz»).
e AHaJliTUKaA CUTHAJIIB:
o CIIMCOK BUABJIEHUX CUTHAJIIB Y KOXXHOMY Jiiania3oHi;
o icTOpilo TPUBOT AJI KOXKHOT'O OKPEMOI'0 CUTHAJY;
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o ICTOpilo TPUBOT AJi KOXKHOTO YaCTOTHOTIO Jianla30HYy.
e MomniTtopuHr mepex Wi-Fi:

o TOYHMH CIHCOK yCiX BUsBJIeHUX npuctpois Wi-Fi;

o icTopito akTUBHOCTI KOXkHOTO0 3HauAeHoro Wi-Fi npucrtpoto;

o JIOT B3aeMOJii Ta 3B'sI3KiB Mi>k NIpUCTPOsAMU BcepeArHi Mepexi Wi-Fi.
e MoniTtopuHr mepex Bluetooth Low Energy (BLE):

o CIHHCOK BUABJIEHUX NIPUCTPOIB;

o ICTOpIi0 aKTUBHOCTI /11 KOXKHOTO 3HaNZleHOI'0 IPUCTPOIO.

PexomeHanii o0 opraHisanii nomyky:

PekoMeH1yeEThCA CTBOPIOBAaTH OKpeMHUi ¢ani )KypHasay AJIA KO}KHOI0O KOHKPETHOro
06'eKTa (MpuUMilleHHs, aBTOMOO1/15 TO11L0). Y pa3i npoBeieHHSI IOBTOPHOTO YU
peryJisipHOro MOHITOPUHTIY IJbOTO > 06'€KTa BiJKpUBaiTe TOM caMuil paia — 1e
ZJL03BOJIUTH BIIOPAAKOBYBATH Ta NIOPIBHIOBATH JlaHI OTPUMaHI Mij, yac pi3HUX CeaHCiB.

Yci 36epereHi crieKTpasibHi Tpacu MOXKHa 3ro/l0M JleTaJlbHO NpOaHasli3yBaTH Ha rpadikax
«Bopocnan» (Waterfall) Ta «CniekTp», a JUHAMiKy CIJIECKiB IOTY>KHOCTI — Ha rpadiky
TPHUBOT.

Ak dAKTHBYBATH 3aIllUC JAHUX:

HakonuuyeHHs Ta 36epexxeHHs iHGopMalii y ¢aiti )KypHay 3ilCHIOETbCA JBOMaA
cnocob6amu:
1. ABTOMATHYHO: SIKII[0 B HAJIAUITYBAaHHSAX aKTUBOBAaHO QYHKIIi 0 KXABTOMAaTUYHM I
3anMc )KypHaJay» (rojsoBHe MeH1o « HajmamryBaHHA» - «[HIOi»).
2. Bpy4Hy: HJISXOM HaTUCKaHHS KHONKU «3aMHUC )KypPHaJIy» Ha BEPXHiH
iHCTpyMeHTaJ/IbHIN naHesi iHTepdeicy nporpamu.

fIK BHIEBHUTHCh 110 BeeThCA 3aIMC:
1. [loBeainka rpadika «Bogocnaa» (Waterfall)
['padik «Bogocnaa» 6e3nepepBHO HAKOMUYYE CIEKTPa/IbHI JlaHi Mij 4ac NolyKy, IpoTe
M0ro noBeJjiHKa KapA¥HaJIbHO 3MiHIOETHCSA 3aJI€XKHO Bij pexKUMy:

e ko 3anuc HE BegeTbcs: 'padik NOBHICTIO 0OUMIIAETHCA LOPa3y, KOJIU
onepaTop NPOoKpy4yye abo MaciiTabye BikHO cniekTpa. [licisa uboro «Bogocnag»
NIOYUHAE HAKOINMUYYBATH TPACH CIIEKTPa 3aHOBO — 1 TAaK /0 HACTYITHOI 3MiHHU
BiZl06paKyBaHOI AiJISTHKHU.

o (ko 3anuc BEJETBCA: 'padik He cTupaeThcs. [1ig yac macuiTabyBaHHs abo
NPOKpPY4YyBaHHS BiH aBTOMaTUYHO 3all0BHIOETHCS JAHUMHU CIEKTPA, SKi OyJIU
36epexxeHi B )KypHaJli paHilie.

2. lloBepginka rpagika «TpuBoru» (Alarms)
AHasIOTiYHHMM YMHOM NMOBOAUTHCA U rpadik «TpuBoru»:

e 3aaKTUBHOTO 3alUCY: iJ] Yac IepeMUKaHHA YU IPOKPYYYBaHHA Ha IHIIUHU
4YacOBHUM MPOMIXKOK rpadik He OUMIIAETHCS, @ CTabiJIbHO Bif06paXkae BCi
36epexeHi B XKypHaJli oZjii Ta 3arposy, 110 BiZ0y/1rca y BKa3aHUM vac.

51 BUGOpY, CTBOPEHHSI HOBOT'O 200 BiIKPUTTS iCHYIOUOT0 XKypHaJly epeliTh y roJIOBHE

MeHI0: «AKypHas» - «Paia )KypHaay». Y 1boMy NiiMeHI0 30cepe/KeHi BCi iHCTpYyMeHTH AJis
KepyBaHH# 6a3aMU JaHUX NOIIYKOBUX CECiM:
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«Bigkputn/CTBOPUTH»: BUKJIMKAE /lia/IOrOBE BiKHO

®aiin Xkyprany npoBigHUKA. /I BIAKPUTTSA icCHYI0YOTO )KypHaIy BUGEPIiTh
noTpi6HUM dai Ha AUCKY. AKI0 HEOOXiJHO CTBOPUTH
HOBUM Qa1 — nepeliiTh y 6axkaHy nanky, BBeJiTb y N0Ji
HOBY Ha3BY, i CUCTeMa 3allpONOHYE aBTOMAaTUYHO CTBOPUTH
Biakputu/Creoputu YUCTUH (baflﬂ XKypHaJsy.

Default.sdb

0 Mb

lara 08.07.2024 &

Iopaga: 36epiraiiTe Bci ¢pailin )KypHaJsiiB B IOCTIHHIA
3akputn nmanii.
Ouuctutn

«JlaTa»: 103B0OJISIE BUOPATH Ta JleTa/IbHO NepersiHyTH JlaHi
3a neBHe 4ucJ/0 B pexxuMi «Cton» (aHauni3 apxiBy). Hosi
JlaTU CTBOPIOIOTHCA B )KypHaJIi aBTOMaTHUYHO, SIKILO Mij yac

NpOBeJieHHs MOUIYKY 0Yy/1I0 aKTUBOBAaHO QYHKIiI0 3aMUCY.

OcraHHi

Default.sdb

«3aKpUTHU»: BUBAaHTAXXY€E NOTOYHUH pails KypHasy 3 naM'aTi nporpamu. Kosu daiin
’KYpHaJly He BiIKpUTHH, 6I/IbLIICTh aHAJITUYHUX Ta MOUIYKOBUX QYHKIIA CUCTEMHU
3a/IMLIAIThCA 3a6JI0KOBAaHHUMM.

«O4HCTUTH»: 6e3I0BOPOTHO BUAAJISIE BCIO HAKONMUYEHY iHpopMallito (CIeKTpH, TPUBOTH,
soru BLE/Wi-Fi) 3 noTouHoro BigkpuTOoro ¢gaiay *KypHasy, HOBHICTIO 3BIJIbHAOYM HOTO JJis
HOBOTO LIUKJIY BUMIpIOBaHb.

«OcTaHHI»: BijoGpaXka€e CIMCOK Hell0JaBHO BiIKPUBAHUX KYPHaJIiB, J03BOJISIIOYU B OJUH
KJIIK TIOBEPHYTHCS 10 aHaJIi3y MonepeaHboro 06'EKTa.

HaTucHiTh KHOMKY 3i cTpisikoto "Ha3aa" 11106 noBepHYTHCH [10 TOJIOBHOT'O MEHIO.

MackyBaHHA GOHY

MackyBaHHsI GOHY € OJHI€I0 3 KJ/IIOUOBMX i HAaWBAXKJMBILIMX Omepaliid mij 4ac MOLIyKy
NPUXOBAHUX 3aKJIa[HUX IPUCTPOIB («Ky4KiB»). g npoueaypa f03BOJISI€ BUIYUYUTH 3 aHali3y
JieraJibHIi 30BHILIHI pajiiocMrHa/sid, TakKi fAK UUpOBe U aHaJIOroBe TeJebayeHHs],
paZiioMOBJIEHHS], CIY>KO0BUM pajlio3B'sI30K, a TAaKOX 0a30Bi cTaHIlii MO6GiIbHOTO 3B’A3KYy. 3a
3BMYAaMHOTO MOHITOPUHIY 06€3 BUKOPUCTAaHHA MacKd Li «MHUPHI» CUTHaJKd NOCTiMHO
BUKJIMKAIOTb XWOHI CHpalbOBYBaHHS, NMEPEBAHTAXKYIOTh TAOJIMLI0 TPUBOT i BilBEepTalOTh
yBary orneparopa Bi/j pea/IbHUX 3arpo3. 3aBJsIKM 3aCTOCYBaHHIO MacKyBaHHs cucteMa Delta S
/ Delta X aBTOMaTHU4HO BiAQdIABTPOBYE 30BHIilIHIM paZiiopOH i MHUTTEBO BUSBJISE JUILE
JIOKaJIbHI CUTHA/JM — TOOTO Ti, JpKepesio IKMX po3TalloBaHe 6e3mocepeHbO BcepeayvHi
1iJiboBOro npuMiljeHHs. CaMe Taki CUTHa/lM CTaHOBJISAATh MOTEHLiNHY Hebe3MeKy, OCKIJIbKU
MOXKYTb 3/iMCHIOBAaTH HeCAHKIIIOHOBaHy nepejady KoHQifeHLiNHHOI iHpopmauii 3a Mexi
00'ekTa.

Kosin He06xiHO BUKOHYBaTH MacCKyBaHHS GpoHY

e 060B'a3K0BO: [Ipoleypa BUKOHYETbHCS BUKJIIOUHO Nepes 104aTKOM poO0TH B
pexxumax «Bci curnanu» Ta «Husxigni/Hasiraris».

e He norpi6Ho: [lepes akTuBalji€w pexxumiB «Mo6inbHI/GPS-Tpekepu» Ta
«be3npoToBi/ISM» MackyBaHHSI ¢OHY IPOBOJUTH He NOTPIOHO. Y LUX Aiana3oHax
BUsIBJIEHHS Ta ileHTUiKallisl CUrHaJIiB 3/1iHCHIOIOThHCS 32 ONNTUMi30BaHHMM MOPOTOBUM
METOZO0M.
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IlopsAA0OK NpoBeJeHHs NpoLeAypH
[Ipouenypa MacKyBaHHS (GOHY € IIBUAKOI Ta iHTYITUBHO 3p03yMisiol0. 3arajbHUM aJrOpyuTM
Jin:

1. Buo6ip no3unii gys 3HATTA POHY: /lo TOro K YBIUTH 3 KOMIIJIEKCOM /10 LiJIbOBOTO
NpHMillleHHs], PO3MICTITh CUCTEMY B TOUlli, /e 3a6e3ne4yeTbCcsl HaWKpalUi MpUHOM
30BHIIIHIX MiCbKUX paAiocUrHaliB, ajie Ha JOCTATHIM BiZicTaHi BiJi 06'€KTa nepeBipKHU.
OnTumasibHi JIOKanii: MiZABIKOHHA y BiAgaseHid KiMHaTi 4M KiHLiI Kopugopy (Ha
BificTaHi He MeHIIe 10 MeTpiB Bi/| 11iJIbOBOro NpUMillleHHS) ab0 Ha By/1U1li 6iJis OyaiBi
(HanpuKk/af, y caJloHI aBTOMOGiA).

2. 3anyck BUMipoBaHHA: [lepe6yBatoun y BUGpaHii GOHOBIM TOUIl, yBIMKHITb cUCTEMY
Ta aKTUBYUTE NpoLeC CTBOPEHHSA MAaCKH Yepe3 MeHI0 IPOrpaMHu.

[lepeiniTe y rosoBHe MeH1o: «KypHaa» - «MackyBaTH
don». [ligTBEepAbTE IIpaBUJIbHE po3TallyBaHHA
NOUIYKOBOTI'0 KOMIIJIEKCY, aKTUBYBaBIIY rasodky «IIpucrpin
BigaaseHUH Bij 1i/1bOBOi 30HU MoHalMeHe Ha 10 mM».
[licnta upboro HaTUCHITL KHONKy «MacKyBaTu» Ta
JloueKanTecs 3aBeplleHHs aBTOMAaTUYHOTO NPOLIECY.

MackyBatu ¢poH

CraTyc: MacKyBaHHS BIAICYTHE

> MpucTpii BiaAaaneHWi BiA LINbOBOT
30HM LOHaWMeHLwe Ha 10 M

MapameTpy dyHkuia «JlogaTy MacKy» [103B0OJISIE HAKJIACTH pe3y/IbTaTU

TpuBanictb BUMiptOBaHHSA
20 cek =

¥ CKWHYTU NOporu

MackyBatu

Jobaeutn Macky

HOBOI'0O BHMMIPIOBAaHHSI Ha BXe ICHYIO4YYy MacKy, CYTTEBO
NiBUILYIOYM TOYHIiCTb inbTpanii. /i JoCATHEHHS
MaKCHMaJIbHOTO pe3y/JbTaTy PEeKOMEeHAYETbCA NPOBOLUTH
MaCKyBaHH{ B KiJIbKOX Pi3HMX TOYKaX 330BHi 00'€KTa:
e VYV mnepwid Touli BUOepiTh omnuito «MacKyBaTH»
(cTBOpeHHs 6a30BOi MaCKH).
e [IlepeiaiTh B iHIy POHOBY TOYKY i KiJbKa pasiB

ckopucTauTecsd QyHkIieo «JoaaT MacKy».

CkuHy!

[licsis 3akiHYeHHSA NpoLieypy CTBOPEHA CIeKTpaJibHa MacKa
aBTOMaTU4HO 30epeXXeThbCs B IOTOYHOMY (aui )xypHasy. 3
IbOTO MOMEHTY MiJATOTOBKY 3aBeplieHO: BU MOXeTe
3aX0JUTU B LiJbOBe TMPUMIilleHHd Ta pPO3NOYMHATH
CKaHYBaHHs{ B pexxuMi «Bci curHam».

«CKMHYTHU»: TIOBHICTIO BMJaJIIE TNOTOYHI pe3yJbTaTU
MacKyBaHHS (QOHy Ta OYHMIIYE CHeKTpaJbHy MacKy B

[MpumMiTKU *KypHaJIL

- PO3MIiLLyWTE NPUCTPI 6ind BiKHA WO6
3aXOMNUTU 30BHILLIHI CUrHaNU

- MNMosTOpITh NPOLEaYPY WO6
3aMacKyBatu bisblie GOHOBUX CUTHaNIB

KHomnka «[lapameTpu»: BijKpUuBae AOCTYII [0 HaJAIITYBaHb:

e «TpuBajicTh BUMipIOBAaHHA» — [103BOJISIE 30UIBLIUTU Yac CKaHyBaHHSA paziodoHy.
Bisibil TpuBa/iui aHasi3 103BOJISIE HaZiMHO 3adiKCyBaTH Ta 3aMacKyBaTHU HEMOCTIHHI
(iMmnysnbcHi abo nepio{U4HI) CUTHAIHY, 10 MiHIMi3y€E KiJIbKiCTh XUOHHUX CHIpall0OBaHb MiJ
4yac NOUIyKy.
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«CKMHYTH IOPOru» — aBTOMAaTUYHO [1I0BEPTAE NOPOTU YYTIUBOCTI [1/11 MOOIJIBHUX Ta
6e3/1pOTOBUX Jjialla30HiB /10 3aBO/,CbKUX 3Ha4Y€Hb (3a 3aMOBYYBaHHAM) ITiJi 4aC BUKOHAHHA
MacCKyBaHHH.

[owyKoBI pexxumm

Bci curHanm

[lel pe’MM € OCHOBHUM i IPU3HAYEHHUM [1JI1S IIMPOKOCMYTOBOr0 NMOLIYKY Ta BUSBJIEHHS BCiX
THUIMIB NPUXOBAHUX Pa/[i0YaCTOTHUX 3aKJAJAHUX MPUCTPOIB («KY4YKiB») Y BCbOMY po60YOMY
JAiala3oHi 4aCcTOT CUCTEMHMU.

AKi CUrHa/Iu BUSIBJISIOTHCSA:

e Moo6iabHi cranaapt: GSM, CDMA, 3G, 4G/LTE, a Takox HalHOBI1Ii Mepexi 5G.

o BesapoTtosi TexHouorii: Wi-Fi (Bci nigTpumyBaHni fjianazonu), Bluetooth (Bkto4HoO 3
kjacuuHuM Ta BLE), LoRa, DECT Ta iH.

e IHmi /xepesia BUNPOMIHIOBAHHA: aHaJoroBi Ta wUMpoBi pagioMikpodoHy,
6e3/IpoTOBi NPUXOBaHi BileokaMepH, MyJIbTH JUCTAHI[IHHOT'0 KepyBaHHS, KOMIIOHEHTH
CUCTEM «PO3YMHHUM AiM», aBTOMOOIbHI curHasisanii, paaioctanuii Ta 6yab-aki iHmi
JIOKaJIbHI nlepeaBayi.

[liz yac po60TH B IbOMY PEXHMi CUCTeMa 3/[iHCHIOE MOC/Ai/JOBHE CKAaHYBaHHSA Ta aHaJli3 ycix
KaTeropii 4acToTHUX po3noainiB: «basoBi», «Mo6inbHi», «be3gpoToBi/ISM» Ta
«HuzxigHi/Hagiranisi» (Akmo axkTuBHO). [lapasesbHO 3i MBUAKICHUM CIEKTpPaJbHUM
aHaJli3oM nmporpama BUKOHYE ¢poHOBe BUsABJIeHHs NpucTpoiB Bluetooth Low Energy (BLE) Ta
Wi-Fi 3 sioryBaHH4 iX aKTUBHOCTI.

0c006/1MBOCTI Bif006paKeHHA Ta JIOTiKa po60TH

o Kareropusania curHasiB: CurHanau, 00 MpPaLOOTh yCepeAuHi BHUIJIEHUX
CTIJIBHUKOBHUX ab0 06e3pOTOBHUX CMYT, KJIAaCUQIKYIOTbCA Ta BiZ0OpaXKalTbhCAd SK
«MOOiJIbHI» 260 «b6e34pOoTOoBI» BiANOBIAHO. YCi iHIII MepejaBadyi, 110 NpalOOTh Ha
4YacTOTax Mo3a UUMHU cllequPiYHMMU CTaHJApTaMH, Bijo6OpaXkaloThbCA Ha LIKaJaax i
rpadikax «bazoBux» Jjiana3oHiB.

e 3acrocyBaHHA MackM: Ilepes akTuBaui€lo pexumy «Bci curHain» 060B'SI3KOBO
HeOoOXiJHO BUKOHATH NpoueAypy MacKyBaHHA ¢oHy. CTBopeHa cleKTpaJbHa
Macka Oyse aBTOMaTU4YHO 3aCTOCOBaHA 0 CErMeHTiB 6a30BUX [liana3oHiB (4acToT,
AKi 3HaXOAATbCA M03a MeXaMHM MOOIIbHUX Ta 06e3pOTOBUX CTaHAAPTIB), 110
JI03BOJIUTb CUCTEMI irHOpYBaTH 6e3MeuHi CUTHAJIU.

HasamTyBaHHA 4yT/IMBOCTI Ta NOPOriB
Pagiyc (BizcTaHb) BUSIBJIEHHSI Ta 3arajbHa YyT/IMBICTb CUCTEMHU 33/1al0ThCS 3a JOIOMOIO0I0
noporis. [Iporpama «Breeze RF» nponoHye rHy4Ky apxiTeKTypy Ha/lalUTyBaHHA:
o [lopir MO>XXHa BUCTAaBUTH IHAUBIyaJbHO IJI KOXKHOT'O OKPEMOTIO0 Jjialla30HYy.
e MoKHa BCTAaHOBUTH €EJWHUN MOpir AJd Lisoi Karteropii aianmasoHiB (HampukJaf,
OKpeMo [1J151 BCiX MOGiJIbHUX 260 BCix 6a30BUX Jiana3oHiB).
e MoHa 3MiHUTHU piBeHb Yy TJIUBOCTI IJI06aIbHO JIJ151 BCbOTO CIIEKTPA OHOYACHO.
e IIpuHOMO PO6OTH AJIA 6GA30BMX YACTOT: 32 YMOBU HAsABHOCTI 3HATOI Macku QoHY,
BCTAHOBJIEHI MOpOTru 6a30BUX /[lialla30HIB MaTeMaTUYHO MNPALIOIOTh SIK 3MillleHHA
(offset) macku. To6TO JiHiA TPUBOrM AMHAMIiYHO MOBTOPKE GOPMY aMILIITYAHOTO
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penbedy JoHy, migHiMaroyM abo ONycKarw4u 3arajbHy YYTJIMBICTb Ha 3a/laHy
omnepaTopoM BeJIM4YMHY B Aenubenax (4b).

MobinbHi / GPS-Tpekepu

BukopucTaHHA KaHaJliB CTiIIbHUKOBOTO 3B'sI3Ky Ma€ CYTTEBI lepeBaru JJis opraHisariii
IPHUXOBAHOTO CTEXEHHS, LII0 pOOGUTH MOOIJIbHI 3aKJIa/IHI IPUCTPOi BKpaill He6e3neuyHUMHU:

1.

2.

Bucoka nponyckHa 3JaTHiCThb: LUBU/IKiCHI MOGi/IbHI KaHa/IU [103BOJIAIOTh
nepejaBaTH ay/io- Ta BijeONIOTOKHU BUCOKOI AKOCTI B pea/IbHOMY 4aci.

BiacyTHicTh TEepUTOpia/IbHUX OOMeKeHb: HeEMa€e NOTPeO6U po3ropTaTH NMOCT
KOHTPOJIIO 06J1M3y 06'€KTa CTexKeHHs. JlaHi nepe/jaloThCs Yepe3 Mepexy IHTepHeT,
30KpeMa i3 MOXKJIMBICTIO 30epeKeHHs y XMapHUX CXOBUIIAX.

JIBOCTOpPOHHIH 3B'A30K: 3JI0OBMUCHUK MOXe 3/[iiCHIOBATH THy4YKe AUCTaHI[iiHe
KepyBaHHS IPUCTPOEM (aKTHUBALlisl, 3MiHa HaJIalITyBaHb TOLLLO).

OnTuMa/IbHMI KaHaJ AJiS TeJaeMeTpii: Mo6iJbHI Mepexi € ijleasbHO0 MJIaTPOPMOI0
Jl/1s1 Iepe/iadi KoopAUHAT TpaHcnopTHUX 3aco6iB (GPS/IJIOHACC-TpekepH Ta Masiku).
AJanTHBHI pe>KMMHU nepejavi: MOXJIUBICTb HaKONUYeHHs iHpopMallii y BHYTpillIHIO
naM'siThb IPUCTPOIO («HAKOMUYyBayi») 3 il MoAabIIMM MIBUAKICHUM CKUJAHHAM 3a
pO3KJ1a/loM abo 3a 3aIUTOM.

CxagHicTb izeHTUIKALil: curHa/ 3aK/J1aiHOTO TPUCTPOIO MOBHICTIO iIEHTUYHU T
Tpadiky 3BUYaiiHOro cMapT}OHa3, 1110 J03BOJISIE HOMY JIETKO MacKyBaTHCA NiJ po6oTy
TeJieQOHIB Cyci/liB a60 MepexoXKux.

0c06/IMBOCTi pOGOTH peKUMy

Pexxum «Mo0GiibHiI / GPS-TpeKkepu» onTUMi30BaHUM AJIS L[iJIECIPSIMOBAHOT0 MOUIYKY
MOOi/IbHUX PUCTPOIB yCiX TUIIB Ta CTaHAAPTIiB, BKitodatouu GSM, CDMA, 3G, 4G/LTE Ta
5G Ha yacTtoTax A0 6 I'Ty, (a6o o 12 I'Tyy, 3asexxHO Bijg anapaTHol Moaudikalii KoMILIeKcy).
[lig 4yac Moro akTUBallii cUCcTeMa 30Cepe/PKYE BCi peCypCcH Ha CKaHyBaHHI Ta Bilo6paXkeHHI
YaCTOTHHX Aiana3oHiB KaTeropii «Mo6iibHI».

MakcuMasibHa BUAKICTh CKAHYBAHHA: 3aB/JsKHU 3BY»KEHHIO 3arajJibHOro ClieKTpa
aHaJli3y Ta CyTTEBOMY 3MeHUIEHHI0 YacOBOT0 iHTepBasy (MPOMIXKKY) BUMipIOBaHb,
cuCTeMa paJUKaJbHO 30i/bIIY€E BUAKICTb pOOOTH Ta MMOBIPHICTH MepexoneHHs
Ha/JJKOPOTKHUX, IMITYJIbCHUX CUTHAJIIB.

Cdepa 3acTrocyBaHHA: el pexxuM € peKOMeH/0BaHUM /1151 clieljupiYHUX 3aB/laHb,
Jle MpioprUTETOM € BUSIBJIEHHSI aBTOMObi/1bHUX GPS-TpekepiB (MasukiB) Ta
NPUXOBAHUX BiJleokamMmep a60 MiKpo(dOHIB 1110 TPAHC/IOIOTH iHGopMallito yepe3
MOOiJIbHY MEpexy.

HasraiuryBaHHSA 4y T/IMBOCTI
JlanbHiCTh BUSIBJIEHHS Ta COpaLl0BaHHS TPUBOTHU B LIbOMY PEXUMIi PEryaoThCS 3a
JIOTIOMOT00 IOPOTiB:

Mo2kHa Ha/lalITyBaTH iHAUBIAYaJIbHUU NOPIT YYTJIUBOCTI /11 KOXKHOT'O KOHKPETHOTO
MOOIJIBHOTO Jliana3oHy.

Mo>kHa BCTaHOBUTH €JMHUIN 6a30BUU MOPIr A1 BCiel kKaTeropii «Mo6isibHI»
OZIHOYAaCHO.

JleTa/IbHi METOAUKU TAKTUKHU NOLIYKY Ta aJITOPUTMHU JIOKaJIi3aLii CTIJIbBHUKOBUX IPUCTPOIB
HaBeJeHi B po3ziai «PekomMeHaanil o0 NOLIYKY ».
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BesgpoTosi / ISM

CyyacHi 6e3p0oTOBi cTaHAApPTH Nepe/iadi JaHUX Ta LIUBi/IbHI YacTOTHI AianazoHu ISM
(Industrial, Scientific, Medical) yacTo BUKOPHUCTOBYOTBHCSA 3J1I0BMUCHUKAMHU JIJ151 TOOYZ0BU
IPUXOBaHUX KaHaJliB BUTOKY ay/io- Ta BifieoiHdopmariii.

CyTTeBi nepeBaru 6e3poTOBUX 3aK/IaJHUX NPHUCTPOIB:
1. /loCTYynHiCTh KOMIOHEHTIB: IPOCTOTA PO3POOKU Ta 30UPaHHSA «KYUKiB» 3aBAAKHU

2.

4,

HaCU4YeHOCTi pUHKY rOTOBMMHU MiHiaTiopHUMU Wi-Fi, Bluetooth Ta ISM-mMoaynsMu.
Bucoka nponycKHa 3JaTHiCTh: LIMPUHA CMYTHU 4YacTOT 6€3ipOTOBUX CTAHAAPTIB €
[IJIKOM JIOCTAaTHbOIO JIJIs1 TPAHCALiT BUCOKOSIKICHOTO IMPPOBOTo 3BYKY ab0
BiZ1leONIOTOKY B pea/lbHOMY 4aci.

'Hy4Ke KepyBaHHS: MOXXJIMBICTb NOBHOLIIHHOTO JUCTAHLiMHOTO KEPYBAaHHA
peXMMaMU po60TH Ta HaJAIUITYBAaHHSAMHU IPUCTPOIO.

ApanTvBHA nepejaya (HAKONMMYyBayi): MiITPYMKa peXXUMiB HAKOITUYEHHS
iHpopmauii y BHyTpilHii 6ydep i3 ii noganbuIiuM MBUAKICHUM CKULAHHAM
(makeTHO!0 nepejiayero) 3a 3aJaHUM PO3KJIaJ0M abo 3a 3alIUTOM.

Ck/1aHiCTh BUSABJIEHHS cepe/, MOGYTOBOro yMy: IM$POBUNA CUTHAJ 3aKJIaHOTO
HIPUCTPOIO MOBHICTIO JieraJIbHUM 3a CTPYKTYPOIO, TOMY JIEFTKO MaCKY€ETbCS NiJ po60Ty
3BMYaKHOro AoMauHboro/odicHoro Wi-Fi poyrepa, 6e3apoToBoi Mu1Li, cMapT-
roAMHHHUKA a60 iHIKUX NTOOYTOBUX NPHUJIA/IB.

0c06/IMBOCTi pOGOTH peKUMy

Y pexxumi «Be3apoToBi / ISM» cuctema pokycye Bci anapaTHi pecypcy Ha CKaHyBaHHI
YAaCTOTHHX Jiana30HiB JiMllie 0AHOMMEHHOI KaTeropil.

MakcuMaJsibHa UMOBIPHICTb Nepexon/ieHHs: 3aB/AsKU 3BY>KEHHIO 3arajibHoil
CMYT'Y IAHOPAMHOT0 OTJIAAY, YacC IOBHOTO LIUKJY CKAHYBAaHHA KPUTHUYHO
3MeHIYeTbcA. Lle pagukanibHO NiIBUILLYE UMOBIPHICTb peecTpalii Ta gpikcanii
HaJKOPOTKUX, IMIIyJIbCHUX 1 HECTalliOHAPHUX CUTHAJIIB.

Cdepa 3acTocyBaHHA: PexkuM peKOMeH/J0BaHO BUKOPHUCTOBYBATH y BUNAJIKAX,
KOJIM HEOOXiZIHO 3 MAKCUMaJIbHOIO TOYHICTIO, IIBUAKICTIO Ta HAAIMHICTIO BUSBUTH U
JIOKaJlisyBaTH NPUCTPOI, 1110 palooTk 3a cTaHgapTamy Wi-Fi, Bluetooth, LoRa,
DECT, a Takox 6yAb-Ki iHIII JIOKa/IbHI NepeJjaBayi Ha LMX Jliana3oHax.

HasraiuryBaHHSA 4y T/IMBOCTI
JlanbHICTh BUSIBJIEHHS Ta CIPaLll0BaHHS TPUBOTH PETY/IIOITHCS 32 JOIOMOTO0I0 MOPOTiB:

[IporpamMa 103B0OJIsIE THYYKO BUCTABUTH IHAWBIAyaJbHUH NOPIT YyTJIUBOCTI AJI8
KO>XHOT'0 KOHKPETHOro 6e3/Jp0TOBOro Jjiana3oHy (HanpuKJaaz, OKpeMo AJid liana3oHy
«ISM 2.4 TT»).

Tako>k MO>xHa BCTAHOBUTHU €UHUM NOPir AJis Bciel kaTeropii «be3gpoToBi / ISM»
3arajioMm.

JleTasbHi METOAVKHU TaKTUKU TAaKTUYHOIO MOLIYKY Ta a/ICOPUTMHU JIOKasi3alil MpUCTPOIB L€l
KaTeropii HaBeZieHi B po3aiii «PekoMeHanii 1110410 IOLIYKY ».

Hu3xinHi / Hasirauina

llel peXUM MNpU3HAYEHUM [/ BUSBJIEHHS Ta JiOKaJsi3allil aKTUBHUX pPaZlio4aCTOTHUX
TJIYLIHUKIB (J>kaMepiB) MOOIJILHOTO 3B'S1I3Ky Ta HaBiraliiHUX CUTHAJIIB.
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IIpuHOUN po6oTu PY-ryliHMKIB:

e Cmyrn ™moGisibHOro 3B'A3Ky (Downlink): CTinbHHMKOBI IJIyIIHUKH CTBOPIOKOTb
HNOTYXXHI 3aropo/pKyBaJsIbHI IepelKoAU B Jiiana3oHax HU3XiAHOI JiHii 3B'A3Ky
(Downlink) — To6TO B Tili YaCTUHI CIEKTPa, /e AaHi NepeAalThCs Biji 6a30BOi1 cTaHLil
(Bexi) Ha MOOGIIBHUM IPUCTPIN KOPUCTYBaya.

e Cmyru Hasiramnii (GNSS): Tak 3BaHi «ryumiHUKU GPS» reHepyroTh 1IyM Ha 4acTOTax
CYNYTHUKIB, 1100 MacCKyBaTH JieTaJibHi CyNyTHUKOBI CUTHa/JIM Ta MepeLIKO[KaTU
HaBiraliiHUM MpuiMadyaM OTPUMYBAaTH TeJieMeTpilo, HeoOXifHy [Jisi TOYHOIO
po3paxyHKy reorpadiuHUx KOOpAUHAT.

TakyM YMHOM, AJ1 CBOEYACHOT'0 BUAABJIEHHSA Ta NOLIYKY JpKepeJ LITYYHUX [epellKo/, CUCTeMa
3/1ICHIOE MOCTIMHUNA MOHITOPUHI CMYT HU3XiAHOI JiHii MOGi/IbHOTO 3B’AA3KY Ta IV106aJIbHUX
HaBiraninHUx cynyTHUKOBUX cucTeM, Takux 1K GPS, [JIOHACC, GALILEO Ta BeiDou.

0co6/1MBOCTi aKTUBALI peXKumMy

[IporpamHe 3a6e3neyeHHs «Breeze RF» mocTayaeThbcs i3 BOy0BaHOW 6a3010 JaHUX, KA
MiCTUTb aKTyaJIbHUH YaCTOTHUM PO3MOAiJ AJis 6araTboX KpaiH CBIiTY, 30KpeMa crienudikariii
HU3xigHUX KaHauiB (Downlink) Ta aiana3oHiB m1o6asibHUX HaBiraliiHUX CYyNMyTHUKOBUX
cucteM (GNSS).

3a 3aMOBUYYBaHHSM i/l Yac NepBUHHOr0 BUOOPY KpaiHU Jjiana30HU HU3XiAHOI JiHil 3B’A3KY
Ta HaBiranjii aBTOMaTU4YHO He AOAAKTbCH /|0 3araJibHOT0 CIIMCKY po60YHX Jliana3oHiB, 100
He NepeBaHTaXXyBaTH iHTepdelc Nij 4ac cTaHAAPTHOTO MOIIYKY 3aKJIaJHUX IPUCTPOIB.

Iopsipgok akTuBauii pexxumy «Husxigni / HaBiramisi»:

1. llepeiaiTh y rosioBHe MeHIO: «HasmalmuTyBaHHs» - «/lianma3oHu» - «kKpaiHa».

2. BcraHoBiTh mnpanopui (rajsoykud) HanpoTu NyHKTiB «Hwu3xigHi Jinii» Ta
«HaBiramisi».

3. HaTucHiTh KHOMKy «3acrocyBaTw», L[06 cHcTeMa MOBTOpPHO cdopMyBaja Ta
OHOBWJIA CIIMCOK YaCTOT MiJ| Ballli IOTPe6U.

4. Tlicna BUKOHaHHA uUMX Aid pexxuM «Hu3xigni / HaBiranis» 3'sBUTbCS B CIHUCKY
JIOCTYTIHUX PEXKHUMIB i CTaHe aKTUBHUM [1J151 BUGODY.

JleTa/bHI MEeTOAWMKY NPOTU/II paZlioeJIeKTPOHHOMY NPUAYIIEHHIO Ta aJITOPUTMHU JIOKasIi3aLil
J>kaMepiB HaBeJeHi B po3ini «BuapienHa PY riymHukKiB Ta paZjioyacTOTHUX aHOMaJin»

Kopuctysau

[IporpamHe 3a6e3nedyeHHs1 «Breeze RF» Hafae onepaTopy MOXKJIUBICTb CTBOPIOBATHU
HeoOMeXKeHY KiJIbKiCTb BJIaCHUX (KaCTOMHMX) YaCTOTHHUX Jiana3oHiB AJisl iIXHbOT0
BUOIPKOBOTO Ta LjiJIeCIPSIMOBAHOI0 CKaHyBaHHS. Lle 103BoJIsi€ alanTyBaTU CUCTEMY I/
cneuudiuyHi 3aBJaHHS pPaJiOMOHITOPUHTY ab0 AOC/i/P)KEHHS] KOHKPETHUX JIIJITHOK CIIEKTPa.

[licnsa aktuBauii pexxumy « KopucryBau» cucteMa MOBHICTIO [lepeMUKAE anlapaTHi pecypcu
Ha CKaHyBaHHS{ Ta BiloOpakeHHs JIvlle Tiel KaTeropii 4acToT, 1Ky cpopMyBaB caM omnepaTop.
Yci iH1Ii cTaHAAPTHI Ajialla30HU TUMYaCOBO IFrHOPYIOTHCS, 1110 CYyTTEBO MiJBUILYE IUBUKICTh
aHaJs1i3y 3a/laHUX JIIAHOK.

ueﬁ pexum 3'ABJISIEThCS B CIINCKY BI/I60py Ta CTAa€E aKTHUBHHUM JIKIIE TO/:[i, KOJIU B 3araJibHOMy

nepeJsiKy 4acTOT IPUCYTHIN LOHalMeH1Ie OJUH CTBOPEHUN KOPUCTYBa4YeM Jjiana3oH i3
MIiTKO0 KaTeropii «Kopucrtysay».
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fIk cTBOpUTH BJIaCHMH Aiana3oH: KepyBaHH4, j04aBaHHA Ta peilaryBaHHs KACTOMHUX
YAaCTOTHUX CMYT 3/INCHIOETbCA Yepe3 imKeHepHe MeHI0: «HaslamTyBaHHA» - «/liana3oHu».

30HA,

Ilelt pexkUM JOCTYNHMI BUKJIIOUHO B MOLUIYKOBUX KoMILJIeKcax cepii Delta X.

Y pexuMi «30HA» cicTeMa BUKOPUCTOBYE Clieljiasi30BaHUU IPUCTPIN [/1 BUABJIEHHSA Ta
JIOKaJlizanil poTOBUX, ONTUYHUX Ta HU3bKOYAaCTOTHUX KaHa/IiB BUTOKY iH$opMaliii.
Komnuiekc 103Bosisi€ ileHTUIKYBaTH TaKi TUIIM 3arpo3:

JApOTOBIi 3aK/IaHI NPHUCTPOI: CTETOCKONU Ta MiKpOodOHH, 1110 3AIHCHIOIOTDH epejayy
nepexorieHoi iHpopMallii BUCOKOUACTOTHHUM HaKJIaJJaHHSM Yyepes CUJIOBI JIiHil
eJieKTpoMepexi, c1abKocTpyMoBi TesiepoHHi JiHIT a60 CTPYKTYpoBaHi kabesbHi
cuctemu Ethernet.

OnTuyHi kKaHa/u BUTOKY (IY-nepegaBayi): npuxoBaHi ayzaio- Ta BijeocucteMy, sKi
TPaHCJIIOITD JlaHi B HEBUAUMOMY /151 JIIOJICbKOTO oKa iHppauepBoHOMYy (IH)
JianasoHi cnekTpa.

HusbkouyacroTHi aHomautii (IIEMBH): no6iyHi eieKTpoMarHiTHi BUIPOMiHIOBaHHS
Ta HaBeJleHHs BiJ| Mpall0l040] eJIeKTPOHHOI anapaTypH Ta By3JiB 3B's13Ky B /jiana3oHi
HU3bKUX YacToT (HY), ki MOXKyTb BUKOPUCTOBYBATUCA [JJ1s1 3HATTA iHpopMariil.

JleTasibHUIM ONTUC IPOLEYPH NiAK/II0UEeHHSI KOHBEPTEPiB, METOAWKH POBEJEHHS
nepeBipOK CUJIbHUX i CJIaOKOCTPYMOBUX MEPEXK, a TAKOXK TAKTHUKA NOLIYKY ONMTUYHUX
NPUCTPOIB HaBeJleHi B po3aisi «BusBieHHs PY riyliHUKIB Ta pafioyacTOTHUX
aHOMaJTil».

Peyxum "Cton"

lle pexXMM € CTaTUYHUM (eKpaHHe OHOBJIEHHSl CIEKTpa B peaJlbHOMY 4aci 3yNHWHEHO) i
NpU3HAYeHUH [JiF JeTaJbHOTO aHali3y 3i0paHUX JaHUX Ta alMiHICTpPYBaHHA CUCTEMHU.
Y pexxuMi «CTonm» onepaTop MoKe BUKOHYBATH TaKi oneparii:

Po6oTa 3 apxiBOM >KypHaJly: NOKPOKOBUH Mepervisi], XpOHoJoril moAid, BUBYEHHS
30epexXeHUX CHeKTpaJbHUX Tpac Ha rpadikax «Bopocnmaa» Ta aHanisz Tabuauni
BUSIBJIEHUX CUTHAJIiB YU MPUCTPOIB 3a Oy/1b-AKY AaTy U 4ac.

3miHa KOH@irypauii: pegaryBaHHsI CIMCKYy 4YaCTOTHMX Jiamna3oHiB, BCTAHOBJIEHHS
iHAUBiAya/IbHUX 200 KaTeropiMHUX MOPOTiB YYTIMBOCTI, Ta iH.

KepyBaHHs MaCKOI0: 3anyCcK NIpoLeJypy MacKyBaHHA QpOHY, HaK/J1alaHHS J0AAaTKOBUX
BUMIpiB («/logaTy Macky») abo NOBHe CKU/IaHHS NIOTOYHUX Pe3y/JbTaTiB MacCKyBaHHS.
IlocT-aHasi3 pe3yabTaTiB: peTe/ibHe BUBUYEHHs rpadikiB TPUBOI, COPTYBaHHA Ta
MapKyBaHHSA CUTHAJIIB 3a pe3yJibTaTaMU [IOLIYKOBOI Cecil.

HanawTtyBaHHA — [liana3oHu

Jlnsa 3a6e3neyeHHs MaKCMMaJlbHOI TOYHOCTI Ta LIBHUJAKOJIl CUCTEMU BKpaWl BaXKJIMBO, 11100
TabJulg JAianas3oHiB y NporpaMHOMYy 3abe3mnedyeHHiI MOBHICTIO BifmoBifjana peajbHOMY
4YacTOTHOMY pO3IMOJijJly MOOIJIBHOTO Ta 0e3ApOTOBOro 3B’S3Ky B perioHi NpoBeJleHHSA
nepeBipku. [IporpamMHe 3a6e3neyeHHs1 «Breeze RF» MicTUTb iHTerpoBaHy 6a3y [JaHUX 3
aKTyaJIbHUMU YaCTOTHUMU I[IJIaHAMHU J1Jid 6i/1bIIOCTI KpaiH Ta perioHiB CBITY.
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«KpaiHa» - npr3Ha4yeHa /jJi1 aBTOMaTUYHOI'0O 3all0BHEHHS
Alianasonu TabJUILi po60YMX Jjiana3oHiB BiJMOBIHO 10 CTaHAAPTIB
KpailHU BUKOpHUCTaHHA. [lic/ig akTyUBaLil i€l KoMaHAU Y

Kpaa BepXHil yacTuHi naHeJi «PiBeHb» 3'IBUTbCA A0AAaTKOBA
Peparysati BKJI3JIKA 31 CHUCKOM JOCTYyNHUX KpaiH. Oneparopy
CruryTh JlOCTaTHbO BUOPATH NOTPiOHY KpaiHy Ta HATUCHYTHU
CkuHyTV BCi piBHI «3aCTOCYBaTI/I».

A/ DOpors PeparyBsaTtu

il Jl03BoOJIsIE YBIATH B peXXUM pe/laryBaHHs Jiana30HiB
Excriopiysatu (pexkoMeHAYETHCA /151 JOCBilYEeHUX KOPUCTYBayiB).

IMnoptyBat!

CKMHYTH IOpOTrHU
Jl03BOJISIE CKUHYTH MOPOTH BCiX /jiana30HiB /10 pPiBHSA 3a 3aMOBYyBaHHAM. 3a3BUYau s
KOMaH/]a BUKOHYETbCS aBTOMATUYHO Mi/l Yac MacKyBaHHS QoOHY.

ExcnopryBaTtH
J103BOJIsIE 3aMCaTH NOTOYHUN CIIMCOK Jliana3oHiB y pailn

IMnoprysaTtu
J103BOJIsIE 3aBaHTAXXUTHU 3 Ppailyly CIIUCOK Jjiana3oHiB.

Bubip KpaiHM BUKOPUCTAHHA

BaxxsinBo: BUKoHy#Te 1110 onepaLito mij yac nepiioro 3anycky nporpamMu abo y pasi 3MmiHu
KpaiHy, Jie cucTeMa 6y/ile BAKOPUCTOBYBATHUCh.

[licns Bubopy komanau «KpaiHa» y BepxHil yacTuHIi naHesi «PiBeHb» 3'IBUTbHCS A0AAaTKOBA
BKJIa/IKa 31 CIUCKOM JJOCTYIIHUX KpaiH:
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1 PieeHb

BubepiTh KpaiHy Ta HaTUCHITb “3acTocyBaTv” WO6 IMNOPTYBaTK UAaCTOTHWUIA PO3NOALN
1urkey 113 HO].HyK
UAE

Vietnam

Criucok KpaiH

3acrocyBatn Mo6inbHi HU3XIAHI Hagirauia (GNSS)

Mo6inbHi

v

Band 8 ssooismrz  [Pecem

Iridium/Globalstar  1610-16265 MHz B9 d&m
Inmarsat 1626.5-1660.5 MHz 38 dBm
Band 3 1710-1785 MHz ’813 dBm
Band 1 1920-1980MHz -8 dBm
Band 40 (TDD) 2355-2395 MHz -88 dBm

Band 7 2500-2570 MHz -88 dBm

v vV vV V V VY

Band 38 (TDD) 2570-2620 MHz -88 dBm
be3nposiaHi/ISM

ISM 433 (RCs, etc) 433.05-434.79 MHz §89 dBm
ISM 865-872 (RCS, .. 865872 MHz ~ B8dBm
DECT (Europe) 1880-1900 MHz -87 dBm
ISM 2.4 GHz (Wi-Fi,..2400-2496 MHz -8B dBm
ISM 5GHz (Wi-F)  5150-5675MHz -85 Bm
Wi-Fi 6 5950-7125 MHz -84 dBm
bazosi

Section 0 0-60 MHz 0.014 MHz 1
Section 1 60-800 MHz

Section 2 800-1200 MHz

Section 3 1200-4000 MHz

e BubepiTh Bally KpaiHy y cIMCKy. 3a HEOOXiJHOCTi CKOpUCTaUTeCcs PYHKIIEI MOIYKY

e (KO BU IJIaHYETE BUKOPUCTOBYBAaTH pexuM «Hwusxigni/Hagiranis» (BusiBJeHHs
paZiioyacTOTHUX 3aBaj), BCTAHOBITh rajoyky «Moo6isibHI HU3XigHi» Ta «HaBiraunis
(GNSS)». 3a 3amM0BYyBaHHAM, IIi JBa MapaMeTpH BiJK/t0UeHi, TOMYy BKa3aHi JiJITHKH
CIIeKTpa He BHOCATHLCA SIK OKpeMi JAiama3oHU i aHai3yKTbCAd y CKJAaAi 6a30BUX
Jlanas3oHiB.
PexoMeHanis: He fo/aBanTe L fiana3oHU 6e3 0CO6GJIMBOI HEOOXiJHOCTI

e HartuchiTh «3acrocyBaT» abo /JBiYi KJAIHITP Ha KpaiHy Yy CcHOUcKy. Tabsuus
Jliala3oHiB aBTOMaTUYHO 3allOBHUTbCA JAHUMH.

Axmo Bamoi KpaiHU HEMAE y CIIMCKY, BUOepiTh BapiaHT «3a 3aMmoBYyBaHHAM (Default)» Ta 3a
NOoTpebHr HaJAWITYWTe MapaMeTpPU Bpy4yHy B pexxuMi penaryBaHHs. [1106 3BipuTH aKkTya/ibHUA
pO3MOJiJ 4acTOT MOOIJIBHOTO 3B’I3Ky Y BallOMy perioHi, CKOpUCTaWTecs BiJKPUTUMHU
IHTepHeT-pecypcaMy, a IOTIiM BHECITh BiANOBiZHI 3MiHU 10 Tab/M1li Aiaa30HiB.

PenarysaHHA Aiana3oHiB
[[1o6 nepeiTu A0 HaNaUITYBaHb, BUbOepiTh «PegaryBaTu» B MeHio «/liana3oHu». KepyBaHHs

Jliarla30HaMHU 3[IMCHIOETBCA 3a JONOMOIOK BKJAJEHOI IMaHeJsi Yy BepxXHiM 4acTUHI BiKHa
«PiBeHb».
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Pise

Hb

[loaaty craHa.aian. HNopaatn Buaanutn Buaanutu BCi

Hassa
Band 7

£

I 2

Kateropis

Mo6inbHi ¥ BxioueHuid ﬂoaaﬁTe Aiana3ox—1

3acrocyBatn BiaMiHuTH

Mob6inkHi
Band 5
Band 8
Band 3
Band 1

824-849 MHz -90 dB

880-915 MHz -90 dB . . .
A60 BUGEDITh icHYytOUMH

TG . JiamasoH AJ1g pefilaryBaHHs

1920-1980 MHz -90 dB

Band 7 25002570 MHz ~ -90dB |

beanposiaHi/ISM

ISM 433 (RCs, etc.) 433.05-434.79M.. -90dB

ISM 865-872 (RCs,... 865-872 MHz -90 dB

DECT (Europe) 1880-1900 MHz -90 dB 1892.178 MHz

ISM 2.4 GHz (Wi-Fi... 2400-2496 MHz ~ -90dB Bluetooth LE/A

ISM 5GHz (Wi-Fi)  5150-5875MHz ~ -90dB Unknown

ba3osi

Section 0
Section 1
Section 2
Section 3
Section 4

Section 5

Eneme

0-60 MHz -90 dB 0.014 MHz
60-800 MHz -90 dB 95.604 MHz
800-1200 MHz -90 dB 941.006 MHz
1200-4000 MHz -90 dB 1821.822 MHz
4000-6000 MHz -90 dB

6000-12000 MHz ~ -90dB

HTHU KepyBaHHSA Ta QYHKILii

JlogaTu cTaHAAPTHUM Aiana30H — BiIKPUBAE CIJIMBalOye MeHIO 3i CIUCKOM YCiX
BiZJOMUX CTaHJAPTiB MOOIJILHOTO Ta 6€3/JpOTOBOrO0 3B’A3KY (HaNpuKJaj, Aiana3oHu
4G, 5G, Wi-Fi Touo). 3HaliTh NOTPiOHUM NYHKT, HATUCHITh «/logaTh», 1106 BHECTH
HOro /10 3araJibHOTO MnepeJiiKy, abo «3aKpUTH» AJ1s cKacyBaHHs Ail. [licas nyboro
HaTHUCHITBh «3acTOCyBaTH», 11106 36eperTy 3MiHU.

Ilopaaa: logaBaiiTe Jiuilie Ti [jialla30HHY, SKi [iHCHO BUKOPUCTOBYIOTbHCS Yy Balllii
KpaiHi.

JlogaTu — CTBOPIOE HOBUM KOPUCTYBALLbKUH Jjiania3oH. BBeiTh Ha3BYy, ONUC, YaCTOTHI
Mexi F1, F2 i HaTucHiTh «3acTocyBaTHU». 3a 3aMOBYYBaHHAM HOBUH /Jjialla30H OTPUMYE
kaTeropito «KopucrtyBau», ase 3a noTpe6u ii MOXKHa 3MiHUTH.

BuaanuT — BU/Iydya€e NIOTOYHUN BUOpaHUU Jjiana30H.

BuaaIuTH BCi — NOBHICTIO OYMIIAE CIMCOK Jjiana30HiB (yci eleMeHTH, KpiM 6a30BUX,
OyayTb BUZAJIEHI).

3acTrocyBaTH — MiATBepAKYE Ta 30epirae BCi NOTOYHI 3MiHU.

BigMiHMTH — CKacOBYy€ OCTaHHI BHECEHi 3MiHH.

IlapameTpu Aiana3oHy

Ha3sBa, Onuc — TekcToBi noss AJsa ifeHTUdikanil gianazony. Bmict noasa «Omuc»
BiOOPAXKAETHCA ¥ CIUCKY B Iy KKaX.
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e F1,F2 — HwmKHA Ta BepXHA 4aCTOTHI MeXi Jjiana3oHy.

o Kareropisa — ksacudikauia aianazony. Bubupaite 3HaueHHs «KopuctyBau» miz yac
CTBOPEHHS BJIACHUX, clielUiYHUX Jlialla30HiB.

e BxkJ/loyeHM#l — mpanopelb akTHBallil. 3HIMITh 110 MO3HAYKY [Js Aiana3oHiB, Ki BU
X04YeTe TUMYACOBO NPOIYCTUTH NiJf Yac MOLIYKY, He BUJAIAIOYH 1X 31 CIUCKY.

BaxiuBo:

1. CaigkyiTe 3a TMM, 06 MOGi/JIbHI Ta 6e3APOTOBI Jiana30HU He HaKJAAA/IMCA
OAVMH HA OJAUH (mepeTHH i3 6a30BUMHU /[liala30HAMU € HOPMOI0). 3a MOTpebu
ckopurymuTe yactoTHi Mmexi F1 ta F2.

2. Ba3oBi gianma3oHM € BOYAOBAaHMMM B KOHQirypauiroo cucTeMH, TOMy BOHM He
NiJIATal0Th pelaryBaHHIO UM BU/IAJIEHHIO.

HanawTyBaHHA — [puUcTpin

Indopmanis
Y uboMy po3ziji Bijo6paxkaeTbcs iHpopMallis mpo
NOTOYHUH CTaH Ta MapaMeTpH MiJIKIYEHOT0

B i o6J1aiHAaHHA: .

e HasBa mikJ/Jit0oueHOro NpUCTpPoIo
Indopmauia e (CepiliHuK HOMEP
Mpuctpii e Bepciga npowmuvBku

Delta X G2/12
o TeMmmneparypa

e Jliama3oH 4yacToT
e Yac oHOBJIeHHs

CepiviHnii Homep

Bepcis firmware
9

Temnepatypa IIpumiTKa: Yac OHOBJIEHHA — 1je TPUBAJIICTb OJHOTO

2rc NOBHOTO IMKJIy CKAHYBaHHS B IOTOYHOMY PeXHUMi MOIIYKY.
Y pexxnmi «Bci curHann» 4yac OHOBJIEHHS € HAWIOBLINM,
T OCKIJIbKY CUCTeMa CKaHY€E BeCb JOCTYNHUHU Jlialla30H

884 ms aHaJsizaTopa. B iHmux (ByK4HMX) pexKrMMax, a TAKOX MiJ| 4ac
BuaanuTy wymm nepeBipKH OKPeMOTo Jliana3oHy Y¥ CUTHaJY, CMyTa
CKaHyBaHHS 3BYXKYETbCS, 3aBASIKM YOMY 4aC OHOBJIEHHS
3MEHIUYETHCH.

YacToTHuI AianasoH

Buaanutu wymm

CkuHyTI

i i BugaautH mwyMu - 1ie GyHKIis, sika J03BOJISIE IPUCTPOIO
MNpiopuTer KOPOTKIX CUTH. MiHiMi3yBaTH BJIACHI LIIYMU Ta KOMIIEHCYBAaTU KOJIUBaHHA
AUX1 (INPUT2) 3000 - 6000 MHz JAWHaMi4yHOTO Aiana3oHy. Take Ka/ni6pyBaHHA pOOUTH
CHeKTpaJsibHi Tpacu 6i/b1I JIaBHUMU Ta JIETKUMHU [Ji1
aHasi3y. BuziasieHHd nymMy JOCTaTHbO BUKOHATHU OJUH pa3
JLJ151 KOXKHOTO KOMIT'I0Tepa, 3 AKUM BUKOPUCTOBYETHCS
NOLIYKOBA CUCTEMA.

lNpodeciiiHi HanalTyBaHHA

HanamryBaHHA - [IpiopUTeT KOPOTKUX CUTHAJIIB

Konu 1o pyHKIit0 yBIMKHEHO, CYTTEBO Mi/IBULLYETHCS KMOBIPHICTh BUSIBJIEHHS
KOPOTKOYaCHUX NaKeTHUX (IMIyJIbCHUX) CUTHAJIIB ¥ MOOLIbHUX Ta 6€3/]pOTOBUX Jjialla30Hax.
3a yBiMKHeHO1 QYHKIii IIBU/JIKICTb CKaHYBaHHS CIIEKTPA TPOXU 3HIKYETHCS
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HanamwryBanna — AUX1 (INPUT2)
lley mapamMeTp Kepye pO3M0AiJI0M YacTOT AJiS JPyroro aHTEHHOTO BXOAY 3aJ1€XKHO BiJi MoJeJti

IPUCTPOIO:
e Y Delta X apyrum BxogoM € AUX1 (KOMIJIEKTYETbCA COIPSAMOBaHO0 aHTeHor0 MWA-
6).
e Y Delta S gpyrum BxogoM € INPUT2 (koMI/1eKTY€EThCS cCIpsiMOBaHO0 aHTeHO LPDA-
12).

O6u/Bi Lli aHTeHU € CIPSIMOBAaHUMMU. 32 3aMOBYYBaHHAM CUCTEMA aBTOMATUYHO
nepeMukaeThbcs Ha Bxigy AUX1 / INPUT2 nig yac ckaHyBaHHA AiISHKY cieKTpa Big 3 fo 6 [T,

Hagiio 3MiHIOBaTH 4acTOTy NepeMUKaHHA?

[HKOJIM ollepaTOpy HEOOXiAHO 3MICTUTU TOUKY NepeMUKaHHSA aHTeH HWxk4e 3 [T, Lle
JL03BOJISIE 3a4iATHY CIPAMOBAHY aHTEHY Ha HUXKYUX 4aCTOTax i Ja€ TaKi epeBaru:

e OnTumMmisanisa giarpamMu cipsiMOBaHOCTI: BUKOpHCTaHHA CIPAMOBAHOI aHTEHU
3MIiHIOE 30HY OXOIJIEHHA Ta CyTTEBO MiIBUILYE YYTIUBICTb CUCTEMH, 1110 BKpau
BXKJIMBO MiJ| Yac OTJIsAly BEJIMKOrabapUTHUX ab60 NPOTHXKHUX 06'€KTIB (HanmpuKJazi,
TPAHCIOPTHUX 32C06iB).

o IIpuckopeHHs JioKaJsi3anii: CnpssMoBaHa aHTEHA 03BOJISIE 3HAYHO IIBU/ILIE K
TOYHIillle BU3BHAYUTH TOUYHE NPOCTOPOBE PO3TAllyBaHHA JpKepesia 3arpo3u MeTOL0M
aMIIITYIHOTO MOIIYKY (32 HAaNpsIMKOM MaKCUMaJIbHOTO PiBHSI CUTHaJY).

IIpodeciiiHi Ha/TaIITYBaHHA
[li mapameTpy 3a 3aMOBYYBaHHSIM NPHUXOBaHi BiJ, KOPUCTyBaya, 1106 3aM006irT¥ BUNaAKOBIH
3MiHi KpUTUYHUX KOHQIrypanii cucremMu.
¢ Bucoke nigcuienns (ymmme ajas Delta X) — BcTaHOBJ/II0OE MaKCUMaJ/IbHY
YYTJIIMBICTb NpUCTpPOIO. Llell pexkuM npru3HaueHUH BUKJIIOYHO AJis crielupiuHux
eKCIIepTHUX 3aB/laHb. YBara: YBiMKHeHHs 1€l pyHKIii MoxKe CHPUIMHUTH
nepeBaHTAXXEHHS BXiJHOTO TPAKTy aHasi3aTopa. AKTUBYBATH ii y 3BUYaHHUX
yMOBax He peKOMeH/IyETbCS — cTaHZapTHoI yyTinBocTi Delta X njiikom focTaTHBO
151 eQeKTUBHOTO BUKOHAHHA OYAb-IKUX NOLIYKOBUX 3aB/aHb.
e 3acrocyBaTH — MigTBepAKy€e Ta 36epirae 3MiHU, BHeCeHi y po3isi npodeciiHux
HaJ/IalUTYyBaHb.
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HanawTtyBaHHA — |HWI

InTepdeiic - po3ainaTu nanesi
Bubip BapiaHTy Bifjo6pa>keHHs r0JIOBHOI'O BiKHA IPOTPaMH.
lrrepdetic e 3 po3dineHHsAM: BIKHO pO36UBAETHCSA Ha [iBi YaCTHUHH,

[0  JO03BOJIAE  OJHOYACHO 06a4YUTH  OlJablile
pisHoTUINHOI iHpopMaLii Ha OAHOMY eKpaHi.
e be3 po3dineHHs: TaHeJi 3alMalTb YCH LIHWPUHY
BUAHACTE BikHa, 3a06e3Me4yyrw4yd MaKCUMMaJlbHY JeTasli3alliio
Busaenatm PY raywiHnkm BMiCTy Ta Fpa(l)iKiB.

Pozainatn naveni

36UIbLLEeHI WKanm

CnekTp
InTepdeiic - 36iab1IEeH] IIKaIN

AKTUBYE 36i/bLIIEHUH PO3Mip LIKaJ HA NaHeJi piBHIB. Llel
pEeXUM 4y 0BO MiAXOAUTH /11 MOHITOPIB i3 BEJIUKOIO

Katanu JliaroHaJIJTI0 Ta BUCOKOIO PO3/iJibHOIO 3/1aTHicTIO (4K
®aiin kaHanie TOI.LLO).

BupiBHioBaT CcnekTp

Binobpaxaty cnektpis

flacEi BusgB/ieHHA - BuaBaatu PU miymHuKku

BMukae popatkoBi iHaukaTtopu «PiBeHp wmymy» Ta
0CO6JIMBUH 3BYKOBUM CUTHAJ TPUBOTHU AJig dikcalii po6oTu
6s10kipaTopiB 3B'aA3Ky (AxaMepiB). JoknagHimi BigomocTi
Ta QJITOPUTM POOOTH ONMCAHO B CIELiaJIbHOMY pO3JiJi
«BusiBnenns PY riylmiHUKIB Ta paAioyacTOTHUX aHOMaJTin».

CneKTp - BUPIBHIOBATH CIIEKTP
AKTUBYE 10/aTKOBY IM$POBOIO 06POOKY CIEKTPA, OTPUMAHOr0 Bij MpuiMaua, AJis1 Horo
6i/1bI1I 3IJ1a/PKEHOT0 Ta SIKICHOTO Bifo6pakeHHs Ha rpadiky (suie Delta S).

CnekTp - Biazo6paxaTu cneKTpiB

Jlo3BoJIsi€ oniepaTOpPy YBIMKHYTH OJlHOYACHE Bif0OpaXkeHHs J10 3 rpadikKiB crieKTpa Ha
BiZnoBiAHIM naHesi. [le pekoMeH10BaHO /11 BEJIMKUX €eKpaHiB BUCOKOI pO3Ai/IbHOI
3JaTHOCTI J11 O4HOYAaCHOI0 Bi3yaJbHOI0 KOHTPOJIIO JEKIJIbKOX Jiana30HiB.

Kanaiu
[Is ¢pyHKLisA B noTouHUX Bepcisix cucteM Delta S Ta Delta X He BUKOPUCTOBYEThCS.

[MaHenb IHCTPYMEHTIB

[laHesib iHCTPYMeHTIB po3TallloBaHa Y BEPXHil YacTHHI TOJIOBHOTO BiKHaA Ta 3abe3meuye
IIBUAKUM JOCTYM [10 KJIOYOBUX QPYHKIIH CUCTEMHU.

i} 3anucaxypHan 3ByKOBa TpWBOra Y1pum.makc.Hebe3n. é AreHioatop Jemoaynauia Real-Time

3anucyBaTH )KypHaJ — aKTHUBalis QyHKLII 6e3nepepBHOro 3aMMUCy NOTOYHOI cecil (KHOMKa
Ma€ OyTH B HATUCHYTOMY CTaHi).

IIpumiTka: lig KHONKa NPUXOBYETHCH, KO B HAJIAIITYBaHHSAX IPOrpaMu 6y/10 yBIMKHEHO
ONLiI0 KABTOMAaTUYHMI 3aMHUC )KYPHAJIY».
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3ByKOBa TPUBOra — 3ByKOBe CIIOBillleHHsl ollepaTopa [po BUABJIEHHS 3arpPO3U
(nepeBHUILeHHA BCTAHOBJIEHOTO IOPOTa YYT/IMBOCTI). [HTEHCUBHICTh 3BYKOBOT'O CUTHAJLY
(4acToTa KJ1allaHHS) aBTOMATHUYHO 3pOCTA€E B Mipy HabJ/IMKEHHSA J10 JKepeJsia abo
30i/1bILIEHHS OTY>XHOCTI CUTHAJLY.

YTpUMMaHHS MaKCUMaJIbHOI He6e3NneKu — QYHKIlif aBTOMAaTUYHO NlepeMUKaE NaHe b
«PiBeHb» Ta rpadik cnekTpa Ha HaWHe6e3NMeYHIIMH iana3oH abo CUrHajl y 1led MOMEHT.
Ak ye npayrwe: HaliHeb6e3MeuHIIIMM CUCTEMA BBAXKAE TOU CUTHAJI, IKUM Ma€ HaWbible
nepeBUIIeHHS MOopory (HaAnoporoBui pieHs). Lle 103BoJIsiE MUTTEBO pearyBaTH Ha HOBI
3arposm.

BaxxiuBo: He 3a0yAibTe BUMKHYTH 110 QYHKIIi1O, IKI[0 BaM MOTPiOHO 3a/1MIIaTUCSA HA
O/IHOMY Jiiana3oHi YM curHaJi /51 Koro BUBYEHHs ab60 HaslalITyBaHHSA HOr0 MOpPOTY.

ATeHaTop — WTYYHO 3HUXKYE YYTIIMBICTb BXiTHOI'O TPAKTY JJId MOJIereHHd JoKai3anil
NOTYKHUX JpKepesl BUIPOMIiHIOBaHHSA.

Kosu sukopucmosysamu: fkio piBeHb curHany carae -25.. 20 n1bM i Ha cycigHix yacToTax
3'IBJIAIOTHCS BU/IUMI CIIOTBOPEHHS ClieKTpa (MepeBaHTaXKeHHs ).

Ocob.augicmb: @yHKIiSA JOCTYIHA JIMILE B peXXUMaXx JleTaJlbHOTO J10CJIi/P)KEHHSI OKPEMOTO
Jliana3oHy 4¥ CUTHaJy 1 aBTOMAaTUYHO BUMUKAETHCA i/l YaC BUXOAY 3 HHUX.

JemMoayasaniss — 03B0JIsSI€ NPOCAYXOBYBATH aHAJOr0Bi curHasiu (HanpukJaz, FM-
paZilioMoBJieHHs abo ayzaiocynpoBij aHasorosoro TE) B peanbHoMy vaci. PyHKIia gocTynHa
JIUIIE B PeXKUMaX AeTaJbHOTO JOC/i/>KeHHSI OKPeMOTro Jlialla3oHy YM CUTHay 1
aBTOMAaTUYHO BUMUKAETHCA ITiJ| YaC BUXOAY 3 HUX.
Po6oma 3 yugpposumu cuzHaramu: lludposi crangaptu (Mob6inibHUM 3B’s130K, Wi-Fi To1110)
JleKOZlyBaTH 3ByKOM HEMOXJIUBO, IPOTe B pexKUMi AM BOHU MalOTh XapaKTepHe 3By4YaHHA
(A3MKYaHHS, TPiCK).
HasnawryBaHHA:
e Pexum - Bup gemoayasatopa (AM, FM ta in.)
e BW —cmyra nponyckaHHS eMOAyISTOpa (MOXHa pery/aoBaTH B Mexax Bif 5 k',
70 200 kI'n)
e Buo6ip yacToTH 3/iMiCHIOETHCSA 3a JONIOMOI0I0 CUHbOI'0 BEPTUKAJIBLHOTO Kypcopa 1110
3'ABJIIETbCA HA rpadiKy cneKTpa B [IbOMY peKUMi
Ocobaugicmb: PyHKIIiSA aKTUBHA TiJIbKU Mif Yac AOCAiAKeHHSI KOHKPETHOT O
Jliana3oHy/CcUrHasy 1 BAMUKA€ETbCS aBTOMATHUYHO IiJi YaC IOBEPHEHHS /10 3araJIbHOTO
OIJIALY.

Real-Time (AHaui3 y peasibHOMY 4aci)

Real-Time nepeBogUTb NPUCTPIiH Y pe’KHUM O6e31epepBHOI0 aHai3y y pikcoBaHiM cMy3i 6e3
NepecTpPOIOBaHHS 0 YacTOTi (ckaHyBaHHs). lllupyHa JiITHKHY, 1110 aHA/TI3YETHCS OJHOYACHO,
BianoBizae napametpy Real-Time Bandwidth i cranoBuTb Big 24 1o 27 MI'n, B 3a/1€3KHOCTI Bif,
Mozesi o6yiaaHaHHsA. PYHKIiS AOCTYIHA JIUIIE B PeXXHUMaX AeTaTbHOTO JAO0CTiKEeHHS
OKpEeMOro Jiiana3oHy YM CUTHa/y i aBTOMAaTUYHO BUMUKAETBCS ITiJ] YaC BUXOAY 3 HUX.
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Illo 3a6e3neyye pexxum Real-Time?

Ha BiAMiHy Bijj 3BU4aliHOTO CKaHyBaHHS, Jie aHa/li3aTop NOC/AiJOBHO «Iepebrupae» AiJHKU
CIIeKTpa ¥ MoXKe MPOMYyCTUTH LIBUAKY 3MiHY edipy, pexxuM Real-Time 3zilicHI0€
Oe3nepepBHUM 3aXBaT YCbOT0 3a3HA4€HOTO BikHa. l|e /jae Taki nepeBaru:

MakcuMasibHA MMOBIpHicTh ¢ikcanii: 03B0Jis€ rapaHTOBAHO BUSABJIATH
HaJIKOPOTKI iMIysibCHI 3arpo3u (short bursts), siki 3BU4aliHUM peXXUM CKaHyBaHHSA
MO>Ke MPOMYyCKaTH.

EdexTHBHMM aHAJII3 TA JIOKaJIi3alia: 3a6e3neyye MUTTEBE BiJ0OpaKeHHS 3MiHU
HNOTYKHOCTi CUTHaJIy MiJ 4yac Gpi3UYHOr0 NOUIYKY JKEpPeJI, 1[0 MalTh JyKe
KOPOTKMH Yac icHyBaHHA B edipi.

Kosin BukopucroByBaTu pe:xxuM Real-Time?

[Tig yac 1okaxizanii (PpisM9YHOro NOMYKy) OKpeMUX JpKepes BUIPOMiHIOBaHHSA ab0
KOHKpETHHUX KaHaJliB 6e3apoToBoro 3B’s13ky: Wi-Fi, Bluetooth, 4G/5G, BLE-MiTOK To1110.
KepyBaHH# 4yacToTO10: BU6ip LleHTpa/bHOI YaCTOTH /iJ1s1 aHaJli3y B peajibHOMY 4aci
3/1IHCHIOETHCSA 3a [J0NIOMOI'0}0 CHHBOTO BEPTUKAJIBHOI0 KypCopa, sKUi 3’ aBJISETHCA Ha
rpadiky cnekTpa mic/s akTHUBaLii [bOTo peXXuMy. BcTaHOBITBH HOro Mullero abo naJjblieM
(K10 eKpaH CEHCOPHUI) Ha NOTPiIGHUNA CUTHAJL.

CepBicHi Ha1almITYBaHHA (MpPaBa CTOPOHA NaHeJIi)

BipTyasibHa K/1aBiaTypa — SIKII[0 KHOINKY 3aTHCHYTO, Y pa3di akTUBallii 6yAb-IKOTO
TEKCTOBOTO M0JIs Ha eKpaHi aBTOMAaTHUYHO 3'ABJASTUMETbCS MJIaBarya KJaaBiaTypa.
dyHKIis He3aMiHHa Mij Yac po6OTH i3 CUCTEMOI0 Ha IJIaHLIeTax (HanpyKJaj, AJs
IIBU/AKOTO peJlaryBaHHs Ha3B Jjiala30HiB).

TeMa — mBU/Ke MepeMUKaHHS Mi>k TEMHUM Ta CBIT/IMM peXXMMaMU iHTepdeiicy. 3a
3aMOBYYBaHHSIM BCTAHOBJIEHO TEMHY Te€MY, OCKiJIbKY BOHA € MEHLI 0O TSXKJIUBOIO JJis1
30py Mif yac TpUBaJIOrO MOHITOPUHTY.

MoBa — BuGip MoBU iHTepdelicy KOpUCTyBaya.

MaHenb "PiBeHb"

OfHi€l0 3 roJIOBHUX INepeBar nporpaMHoro 3abesnedyeHHs «Breeze RF» € aBToMaTuyHa
00pobKa CHeKTpa/ibHUX JaHUX, Ki HaaxoAATb Big npuctpoiB Delta S ta Delta X. Cuctema
CaMOCTIMHO pO3Ii3HA€ Ta 36epirae CUrHa/u, a TAKOX BUMIpIO€ IXHi piBHI y BifNnoBigHUX
JlianazoHax. Pe3ysbTaTy 06p0o6KHU CcrieKTpa BiloOpakaloThcs Ha naHesi «PiBeHb» y BUIIAI
HAOYHOTO CIHHWCKY Jiamna3oHiB i3 KOJbOPOBUMM LIKaJaMU. lle no3BoJsisse oneparopy, He
3arJIMOJII0IYUCh Y pyYHUHN aHaui3 pajioedipy, BifcTexKyBaTU 3arajbHy KapTUHY U MUTTEBO
pearyBaTH Ha Hebe3IevHi JiJITHKU.
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6 PigeHb

Mopir [ianasoH Hep e-Xl,E[ Ao
JOCJIiPKeHH S
Kareropis MO6IbHI Jiana3oHy
Alanasony Band 8 ssootsmHz 7 dsm | >
Iridium/Globalstar  1610-16265 MHz -87 dBm >
Inmarsat 1626.5-1660.5 MHz 86 dBm > [Topir
Band 3 17101785 MHz -8B >
Band 1 1920-1980MHz  -87.dBm >
Band 40 (TDD) 2355-2395MHz 77 dBm >
Band 7 2500-2570 MHz ~ -86.dBm >
YacroTa
Band 38 (TDD) 2570-2620 MHz > MaKCHMaJIbHOTO
Le3zaporosi/ISM CUTHaJIy
ISM 433 (RCs, etc) 433.05-434.79 MHz >
ISM 865-872 (RCS, ... 865-872 MHz > KinbkicTb
DECT (Europe) 1880-1900 MHz [ | 1892158 MHz 26 Hebe3MeYHHX
CUTHAJIiB

ISM 2.4 GHz (Wi-Fi,...2400-2496 MHz - Unknown

ISM 5GHz (Wi-Fi)  5150-5875 MHz

Wi-Fi 6 5950-7125 MHz

Sa3osi

Section 0 0-60 MHz - 0.014 MHz
Section 1 60-800 MHz 95.591 MHz
Section 2 800-1200 MHz & 1099.99 MHz
Section 3 1200-4000 MHz 2644.121 MHz
Section 4 4000-6000 MHz

Section 5 6000-12000 MHz

Ak NpanoweoTh HIKAJIA Ta TPUBOTU:

3pocranHA piBHA: llIkasa aBTOMAaTHUYHO 30iMbIIYETHCS, AKIIO B MeXax Jiala3oHy
3’IBJISIETbCS HOBUM CUTHaJ 200 MOUIYKOBUM KOMIIJIEKC HAOJIMKAETHCA 10 NepeaBaya.
3miHa KoJbOpYy: Y pasi mnepeBHIeHHS BCTAHOBJEHOrO IIOpOra KoJiip ILIKaIu
3MIiHIOETbCS i3 3€IeHOr0 Ha YePBOHMM.

BbaraTopiBHeBu# aHaJ1i3 (i€papxis NowyKy)
[IporpamHe 3ab6e3nedyeHHs NiATPUMYE TPU MOCAiIA0BHI piBHIi JieTasi3anil edipy, 1110 03BOJISIE
onepaTopy epeKTUBHO 3BY>KyBaTH 30HY MOLIYKY:

BbaraToaiana3oHHe BUsABJIEHHA (3araJibHUM omiAA): OCHOBHUU peXuM pPoOOTHU
CHUCTEeMH, MiJl Yac IKOTO CKaHYIOTbCS BCi BUOpaAHi 4aCTOTHI Jiana3oHU BiANOBIIHO 10
NOTOYHOTrO 3aBAaHHsA. OnepaTop 6a4YUTh 3arajibHy KapTUHY pajioedipy.
JdocnigxKeHHs [iana3oHy (geTanisania aAingHku): Onepatop MoOXe JeTalbHO
nepeBipUTU Mif03piNIMK Aiana30H, HATUCHYBIIM KHONKY «/liama3oH» abo CcTpijaky
nopyu i3 Moro HasBoOw. Y IIbOMY peXHUMi NaHesb BioOpaka€e iHTerpajJjbHUU piBeHb
yCbOTrO Jliaa30Hy Ta OKPEMUH CIKCOK YCiX CUTHAJIIB ycepeArHi HbOTO (K0XKeH 3i CBOEID
IIKaJIO0 PiBHA).

JdocnigKeHHs1 curHajly (TOYKOBMM aHaui3): /[ nmepeBipKM KOHKPETHOI 4acTOTH
onepaTop NepexojUTb HA HAWHWKYMU piBeHb, HATUCHYBIIM KHONKY «CHrHaJj» ab6o
CTpizKy mopyd i3 HUM. [laHesIb POKYyCyeThCA BUKJ/IIOYHO HAa NapaMeTpax Ta iHAuKalil
pPiBHSI OJHOTO L[bOT'O KOHKPETHOI'0 CUTHAJy, 1[0 J03BOJISIE PO3M0OYaTU HOro QpisuyHy
JIOKaJi3aliilo.
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ABTOoMaTH4He (poKycyBaHHA: [lif yac nepexofy A0 KOHKPETHOTO Jiala3oHy abo CUTHaly
rpadik crekTpa aBTOMaTUUYHO MaclITAOyEThCS, Bij0OpaXkalouu caMme 110 YaCTOTHY JiJISTHKY.

JocaigxeHHs

bararo- AiamasoHy _
JliarnasoHHe “ “ JlocaigxeHHA
BUSIBJIEHHS Bifo6paxyeThca CUTHal1y
CIIMCOK CUTHaJIiB

Po3nofij curHa/iiB B 6a30BHX Ta MOGIJIbHUX Jlianma3oHax
[1i; yac BUMiplOBaHHSA piBHSA y 6a30BUX Aiana30HAaX CMCTeEMa aBTOMAaTHUYHO irHOPY€E CUTHAJIHY,
SKi HaJIeXaThb 10 MOOIIbHUX, 6€3/J]pOTOBUX Ta iHUIUX «CHelliai30BaHUX» KaTeropiu.

3aB/SIKU IIbOMY CUTHAJIU CTiJIbHUKOBOTO 3B's13Ky UM Wi-Fi He BI/IMBalOTh Ha iHAMKAIli 10
6a30BUX JianasoHiB i BiZjo6pakalOTbCsl BUKJIOYHO y CBOIX NpOQiJbHUX KaTeropisx
(«MobinbHi», «be3apoToBi/ISM» To110).

[llkanmu 6a3oBUX [iiana30HiB (QIKCylOTh CUTHa/JM JiMIIEe [03a MeXaMH BiJJoMHX
MOOIJIbHUX Ta 6€3pOTOBUX CTAHJAAPTIB, 110 KPUTUYHO BAXKJIUBO [Jisl BUSIBJIEHHS
«HeCTaHAApTHUX» 3aKJaJJHUX IPUCTPOIB.

Tunu BUMiproBaHUX piBHIB
Jln KOXKHOTO Jjiana3oHy Ta CUTHa/ly CUCTeEMa OJHOYAaCHO pO3paxOBYeE Ta BifjoOpakae Tpu
3Ha4YeHHA piBHA:

1.

2.

IloToyHuii piBeHb (MUTTEBO 3pPOCTAE Ta MHUTTEBO CNaJa€E) — BiJoOpaKAEThCA
sICKpaBO-3eJIeHUM a60 SICKpaBO-4€PBOHUM KOJIbOPOM.

IlikoBUM piBeHb (3pOCTAaE MUTTEBO, ajie 3raca€ i3 3aTPUMKOI0) — BiZJ0OpaAKAETHCA
CBiT/IO-3€JIEHUM a60 CBIT/IO-4EPBOHUM KOJIbOpOM. /lonnoMarae ¢pikcyBaTH iMIyJIbCHI
CUTHaJIU.

MakcuMaJ/IbHUM 3ape€ECTPOBAaHUM PiBeHb (3anaM’sTOBY€E HalBHILe 3HAYE€HHS 3a BCIO
cecilo) — Bi0OpaKaeThCS CiPUM KOJIbOPOM.

HasamTyBaHHA mopora

[Topir cnpanboByBaHHSI TPUBOTHU JJIsl [lialla30HY MOXKHA FHYYKO HaJIAalITOBYBAaTH BPYYHY B
MeXKax BiJ

-85 1o -20 abM a6o Big -95 mo -20 abM (aiana3oH HasaWITYyBaHHSA 3a/I€XKUTh Biji BUOpPAHOTO
PiBHSA MiZiCUJIEHHS TPUCTPOIO).
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MynbTraianasoHHe BUMIpIOBaHHA

[HAMKATOPH HeGe3NEKH

& PigeHb

Mopir [lianasoH HepeXiﬂ A0 ﬂOCJIiLL)KeHHH

JAlana3oHy
Mob6inbHI

v

Band 8 830-915 MHz ﬁ dBm

Iridium/Globalstar  1610-1626.5 MHz -87 dBm
Inmarsat 1626.5-1660.5 MHz -86 dBm
Band 3 1710-1785 MHz -Bi-idBm
Band 1 1920-1980 MHz ~ -87 dBm
Band 40 (TDD) 2355-2395MHz 77 dBm

Band 7 2500-2570 MHz ~ -86.dBm

v ¥V V VvV V V Vv

Band 38 (TDD) 2570-2620 MHz ~ -74dBm
bezapotosi/ISM

ISM 433 (RCs, etc) 433.05-434.79 MHz -88 dBm
ISM 865-872 (RCs, .. 865-872MHz ~ B8dBm >
DECT (Europe) 1880-1900 MHz | 65 dBm - 1892.158 MHz 2)
ISM 2.4 GHz (Wi-Fi..24002406 Mz [t0a8m " [ Unknown'| 2 >
ISM 5GHz (Wi-F)  5150-5875MHz ~ -82 dBm >
Wi-Fi 6 5950-7125MHz 76 dBm >
bazoBi

Section 0 0-60 MHz E 0.014 MHz 1)
Section 1 60-800 MHz 95.591 MHz

Section 2 800-1200 MHz & 1099.99 MHz 1)
Section 3 1200-4000 MHz 2644.121 MHz

Section 4 4000-6000 MHz

Section 5 6000-12000 MHz

Yci yacToTHI Zjiana30HM BiAIOBIAHO J0 00PAHOr0 PEXKHUMY CKaHYIOTbCS Ta BiZjoOpaKatoThCs
Ha iHpopMauilHik naHesi. [Jis1 KOXKHOTO Aiana3oHy 3a3Ha4alThCsl MOr0 HAa3Ba, OMMC, poboya
4acTOTa, PiBHI cUrHaJIiB (MOTOYHUH, MIKOBUM Ta MaKCUMaJIbHUH 3apeECTPOBAHMM), A TAKOXK
KiJIbKiCTb 3arpOKyH4YHUX CUTHAJIIB Ta 00'€KT i3 HAMBUIIMM piBHEM Hebe3mneKH. /liana3zoHu
3rpyIOBaHO 33 KaTeropisiMu.

IHaAMKaTOpPHU HeGe3MeKM Ha BKJIaJ[KaX OKa3yI0Th KiJIbKiCTb Hebe3MeYyHUX 3alUCiB B
Ta6JINII BiIOBiJHOI BKJIaJKH.

IloaBiiHe Ki1anaHHA (KJIIK) Ha ps/IKy Jialla3oHy aBTOMaTU4YHO MacliTabye rpadik cnekTpa
JIIs1 KOT0 JIeTa/IbHOTO aHai3y.

AxtuByiiTe ¢pyHkI1ito «Ilopir», 106 HasamTyBaTH piBHI cipaniboByBaHHA. [lapameTpu

opora MOHa 3aCTOCyBaTH JiJisl OKPeMOToO Jliana30oHy, NeBHOI KaTeropii abo A/ BCix
Jiana30HiB 0JHOYACHO.
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[ocnineHHA OjianasoHy
BubepiTh NoTpiObHUI Aialla30H i HATHUCHITDH CTPINIKY «3alTU» MTOPYY i3 HUM ab0
CKOpUCTalTecs KHONKOIO «/liama3oH», 11106 NepelTH 10 pexXUMYy OC/IiPKEHHSI OKPEeMOTo

Jianasony. [lanenb «PiBeHb» HaOy/le TAKOT'O BULJISAY:

PiseHb - [lianazoH

[Aiana3oH: ISM 2.4 GHz (Wi-Fi, Bluetooth, etc.)

Yacrora: 2400-2500 MHz

Kateropia:  beanpogiaHi/ISM
Pisens:  -532 dB I
lopi: YRR — E Tlepexif A0 JOCTIPKEHHS CUTHAY

CurHan: 1/17

Yacrora, MHz BW Kanan PiBeHb

2400-2500 100 MHz  Unknown —

2412 22MHz Wi-Fi1

v

2401,5-2480,5 79 MHz  Bluetooth
2402-2482 80 MHz  Bluetooth LE
2402-2482 80 MHz  Bluetooth LE/A
2417 22MHz Wi-Fi2

2422 2MHz  WiFi3 CnucoK cUrHaJiiB B JOCJiPKyBaHOMY

2427 2MHz  WiFi4 Jiamna3oHi

2432 22MHz  Wi-Fi5
2437 22MHz Wi-Fi6
2442 22MHz  Wi-Fi7
2447 22MHz Wi-Fi8
2452 22MHz Wi-Fi9

22 MHz  Wi-Fi 10

'r'vyvVVVVVVVVVVYVYY

Y nboMy pexuMi cUCTeMa CKaHYy€E BHUKJIOYHO BUOpaHUM [liala3oH, BifoOpaxardud HOro
napaMeTpH Ta JAeTajJbHUU CIIMCOK CUTHAJIB. /11 KOXKHOTO CUTHa/ly 3a3HA4aloThCA 4acTOTa,
CMyra HpONyCKaHHs, Ha3Ba KaHa/ly, a TaKOX I[OTOYHHUM, MIKOBUM 1 MaKCMMaJbHUHU
3apeeCcTPOBaHUM PiBHi.

BukopucTOBYHTE Liel pexXUM /i TOUHOT'O0 BU3HAYEHHS JpKepeJl 3arpo3U B MeXKax Jjiala3oHy
Ta nepexoAay A0 iX leTaJbHOr0 aHasi3y. PexxuM fociii>keHHs1 O4HOTO Aiana3oHy eQeKTUBHUH,
SKILO HeOoOXilHO JIOKaJi3yBaTH KiJibKa CHUTHaJ/liB OJHOYACHO ab0 KOJIM CUTHa/l MOCTiMHO
3MiHIOE 4acTOTY (cKaue o Aiana3oHy). OCKiJIbKY B IIbOMY pa3i aHaJi3yeTbCS 3HAaYHO MeHLIa
JiJITHKA CHEeKTpa, WIBHUAKICTb CKaHYBaHHS 3pOCTAa€, L0 CYTTEBO NiJBUIIYE WMOBIpPHICTb
dikcauii HaAKOPOTKUX (IMIYJIbCHUX) CUTHAJIIB.

OavHapHe KJ1allaHHA (KJIiK) Ha curHajli — aBTOMaTU4HO 3CyBa€ (LeHTpye) rpadik cnekTpa
Ha YaCTOTY 1IbOr'0 CUTHAJLY.

IloaBiiHe KanaHHA (KJIK) Ha curHasli — NiJallTOBYE MacliTab CMyry Bifo6paXkeHHS Ta
dokycye rpadik criekTpa Ha BUOPAHOMY CUTHAJII.

3a noTpe6y BU MOXKETeE BiIKOPUTyBaTH piBeHb MOPOra /Jisi IOTOYHOTO /jiala30oHy.
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Haz cnvckoMm curHasiB Bilo6paka€eTbcs iHPpopMalis Npo HoOMep NOTOYHOro 06'€eKTa Ta iX
3arajibHy KIJIBKICTb, @ TaK0X KHOIIKA BUKJIMKY JOLAaTKOBOTO MeHI0. Y [IbOMY MEeHI0 JOCTYIHI
TaKi KOMaH/U:

e «BUAAJMUTHU CUTHA»

e «BuAa/MTH BCi CUTHAJIM B MeKaX Aialla30Hy»

e «BuaaiuTH BCi CHTHAJIN»

OyuilleHHSl CINUCKY CUTHaJ/liB MOXXe 3HAaJ0OUTHCA [AJisl CKUJAHHS pe3YJbTATiB «3JUTTSI»
CUTHAaJIiB, 1110 BUHMKAE BHAC/IZJ0K pOOOTH aBTOMAaTUYHOTO a/ITOPUTMY po3ni3HaBaHHs. [licis
BUJJQJIEHHS BCi aKTUBHI B 1lel MOMEHT CUTHa/M OyAyThb aBTOMAaTUYHO ifleHTHdikoBaHI Ta
HAHOBO BHeceHi A0 cnucky. [loBoabTecs 3 1i€0 PyHKIiEl0 06epexHo, 1106 BUMAJKOBO He
BTPATUTH iCTOPiI0O BUMIPIOBAHb Nil03PIJIOr0 CUTHALY.

HatucHiTh KHONKy «Hasag», 100 BUUTU 3 peXUMy JOCHi/PKEHHS Ta NOBEPHYTUCH [0
3araJIbHOI0 CIIUCKY.

LlocnigeHHa curHany
Bub6epiTh NOTPiOHUIM CUTHAJ | HATUCHITh CTPIJIKY «3aMTHU» MOPYY i3 HUM ab0 CKOpUCTaNUTeCs
KHONIKO10 « CUrHAJI», 11106 NepeNTH 10 pexXUMY A0CiAKeHHs curHasy. [laHesb «PiBeHb»

Haby/ie TAaKOTO BUIJIAAY:

PieeHb - CurHan

Cvrvan: 19581 MHz

Kanan:

BW: 5.107 MHz

[AianazoH: Section 1 - ba3osi

Busenenna:  nepuwe: 11:08:40; ocranHe: 11:19:03
PiBeHb: -67.8 dBm [:
RSSI: -67.8 dBm [ |

Mopir: -70 dBm —
KomeHTtap: DM

Icropia

Y 1boMy pexuMi onepaTop Moe JileTaJbHO BUBYUTH OKPEMHUN CUTI'HAJ, KOHKPETHUH KaHaJ
(Hanpuksaag, 12-u kanan Wi-Fi) abo ciTky kaHaniB (HanpukJjaz, kaHaau Bluetooth Low
Energy).

TyT cMmyra BuUMIpIOBaHHA € MiHIMaJbHOMIO, 3aBAAKM YOMY IUBUJKICTb CKaHyBaHHA Ta
MMOBIpHICTb peecTpalil KOPOTKOYACHUX CUTHAJIB JOCATAlOTb CBOrO MaKCMMyMy. Pexxum
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JOCJIPKEHH CUTHAJy ifjeaJIbHO MiAXOAWUTH [Jid aHaJli3y Ta JioKaji3alil iMIy/JlbCHUX JKepen
BUIIPOMiHIOBaHHS, Takux ik npuctpoi Wi-Fi, 4G/LTE, 5G Towo.

IlapameTpy, 110 BiJ06paKAKOTHCA HA MMAaHEeJIi:

e CurHaja — LeHTpaJ/ibHa 4aCTOTa CUTHa/y abo Mo4yaTKoBa M KiHLeBa YaCTOTH CiTKH
KaHaJliB.

o Kanan — Ha3Ba kaHasy ab0 CiTKM KaHaJliB.

e BW (Bandwidth) — 3HayeHHs CMyTry IPONyCKaHHS.

o /Jliama30H — Ha3Ba /lialla30HY, A0 IKOr0 BXOAUTb NOTOYHUN CUTHAJ (KaHaI).

e BusasjieHHA (nmepiue, OCTAHHE) — YacOBi paMKHM MepIIoi Ta OCTaHHbOI peecTpauii
curHasy (kKaHasuy).

e PiBeHb — BiiHOCHUI piBeHb CUTHAJy 3 YpaXyBaHHAM MacKyBaHHS QOHY.

e RSSI — abcontoTHUM piBeHb curHany (6e3 ypaxyBaHHsI MacKyBaHHA).

o Ilopir — f03BoJIsIE ONIepaTUBHO 3MiHIOBATH MOPIr Zjiana3oHy 6e3nocepeHbO Mij yac
JIOKaJli3alil CurHasy.

o KoMeHTap — mnoJie aJ19 BBeJleHHSI KOPUCTYBALbKOTO TEKCTOBOTO KOMEHTAaps [0
CUTHAJLy.

e «lIcTopisa» - npyu3HayeHa /Jig nepeBipKy NOSIBU NOTOYHOrO CUTHANY B iHIIMX 6a3ax
JlaHuX (MUHYJIUX CeCisiX MOHITOPUHTY).

PoborTa 3 icTopi€to curHany
Axumo kHonka «IcTopisi» 3aTUCHYTA, Y HU>KHIN YacTHHI NaHesi 3’ IBJSETHCS CIIMCOK KypHaJIiB
i 1aT, B AkKX QiKCyBaBCs TaKUM caMUi ab60 cx0XKUM cirHas. OnepaTop MoXKe MOPiBHATH CMYTY

curHany (BW), komeHTap (kaHan) Ta #Horo piBeHb RSSI. [lnig 3pydHOCTi aHanizy gaTu
TPyNy0ThCS 3a )KypHAJIaMU.

Pisenb - Curtan T Wi-Fi

Curan:  195.82 MHz

Kanan:

BW: 5.127 MHz

Aianazox: Section 1 - ba3osi

Bussnenna: nepuwe: 11:08:40; ocranHe: 11:44:43
Pigens: -66.6 dBm [ |
RSSI: -66.6 dBm T

Mopir: -70 dBm —
KomenTap: DTV
IcTopis
Aara BW Mpum/kaH RSSI
Default (i xypHan)
22052026 1.114MHz [eres |
15.06.2026 1.25 MHz
15.05.2026 1.533 MHz
04.05.2026 3.203 MHz

01.05.2026 6.68 MHz

Ha kapri
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PekomeHpania: 36epiraiiTe Bci ¢ailiv KypHaJliB B OfHIM cHibHIA nmanui. ¥ Takomy pasi
nporpamMa 3Moxe aBTOMaTU4YHO NPOCKaHYBaTH iX Ta BUSBUTH aHAJIOTIYHY aKTUBHICTb LbOTO
JKepeJsia B MUHYJIOMY.

HaTtucHith kHONIKy «Ha3az», 106 BUWTHU 3 pEXKUMY JIOCAiAKEHHSI CUTHAJY.

BuKkopuncTaHHA naHeni «PiseHb» ana nowyky 6e34p0TOBUX CUTHaNIB

AsropuTM po3ni3HaBaHHSA CUTHaJIB npawtoe iHakie B ISM-gianazonax «ISM 2.4 GHz (Wi-Fij,
Bluetooth)» Ta «ISM 5 GHz (Wi-Fi)».

s BusiBsieHHd Bluetooth Low Energy, Bluetooth Classic Ta Wi-Fi BukopucTtoByiiTe pexxum
JlocJliKeHHs1 oKpeMoro Aiana3oHy «ISM 2.4 GHz» ta «ISM 5 GHz»:

5 PigeHb - [lianazoH Wi-Fi 1 BLE

Jlianaso: 1SM 2.4 GHz (Wi-Fi, Bluetooth, etc)
Yacrora: 2400-2496 MHz 3araJIbHUH piBeHb Jiala3oHy

Kareropis: besnposigHi/ISM

Pien:  -659dem  [IDDDEEEEE .
1 HHSA CUTH
Mopir: -70 dBm —_— AOCH AKe ¢ any

2/17 : ['pynoBuii piBeHb Ha KaHaJax

- «Bluetooth classic»
Yacrota, MHz BW Mpum/kaH PiseHb

2400-25007 100 MHz — Unknowrs 66 = ['pynoBuii piBeHb Ha KaHaJlax nnepejadi
2401.5-24805 79MHz  Bluetooth w6 | Manux BLE (0..36)

2402-2487  80MHz  Bluetooth i [ONNNRA
['pynoBuii piBeHb Ha KaHasax BLE

JIJIS CUTHaJIiB crioBimeHHs (37, 38,
39)

2402-2482  80MHz  Bluetooth LE/A |70 ——

2412 20 MHz Wi-Fi 1
2417 20MHz  Wi-Fi2
2422 20 MHz Wi-Fi 3
2427 20MHz  WiFi4 PiBenb kaHasiB Wi-Fi
2432 20MHz  Wi-Fi5
2437 20 MHz Wi-Fi 6
2442 20MHz  Wi-Fi7

2447 20 MHz Wi-Fi 8

2452 20 MHz Wi-Fi 9

v vV VV VV VvV V V V v YV

2457 20 MHz Wi-Fi 10

Ha BigMiHy BiJf cTaHZApTHUX [iana30HIB, [le KOXXHAa OKpeMa JAiJIAHKA [epeBUllleHHA nopora
BBaXKAETHCA CAMOCTIMHUM cUrHasioM, y nux ISM-pianasoHax ifeHTHUdikalisg BifOyBaeTbcsA
BiZNOBiZHO /10 BOY/1I0BaHOI y IporpaMy CiTKM 4aCTOT 6€3/JpOTOBUX CTaHAAPTiB.

Y pasi BUsABJIeHHA CUTHAJIIB, [0 BUKOPUCTOBYIOTh TEXHOJIOTIIO LIBUJKOTO [IEPECKOKY
4YacTOTH MO CiTLi KaHaJiB — HanpukJaz, Bluetooth Low Energy, — nporpamMa He cTBopo€
OKpeMMUH 3alHUC /1 KOXKHOTO aKTUBHOTO KaHaJly. 3aMiCTh I1bOT'0 CUCTEMA [ 0JA€E OJUH
3araJibHUM curHas (Hanpukia/, «Bluetooth LE») i Hagani KOHTpoOJIIOE HOTO CyMapHUM piBeHb
1o BCil YacTOTHIiH ciThi. Lle cyTTeBO 3HMKYE iHPopMalliliHe HABaHTAKEHHS Ha Ta0JIUIIO
CUTHAJIIB i 3HAYHO CIIPOLLYE JIOKaIi3aLilo JKepesia 3arpo3u.
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Cnenudika rpynyBaHHs 6e3/]pOTOBUX CTaHJAPTIB Y TaOIMUL:

e CurnHau «Bluetooth LE» — 1e 3rpynoBaHni kaHaiu nepezadi faHux ctraizapty BLE (3
0 mo 36). Bin Bifo6paxae HasgsBHICTb Ta piBeHb cUrHay 3’€AHaHUX BLE-npucTpois, mo
aKTUBHO OOMiHIOIOTHCA JAHUMU.

e Curnau «Bluetooth LE/A» — 1e 3arpynoBaHi kaHasu cnoBiuieHHsA (Advertising)
cranaapty BLE (37, 38 1 39). Bin iHpopMye npo HasABHiCTb He3'eaHaHUX BLE-
IPUCTPOIB, AKI TPAHCJIKIOTH YCECIPpAMOBAHI IAKETH PO CBOIO IPUCYTHICTH, @ TAKOXK
NIOKa3ye IXHIM IOTOYHUH PiBEHb CUTHAJY.

e Curnau «Bluetooth» — 1e 3rpynoBaHi KaHa/u KJ1acu4HOro craigapty Bluetooth
Classic (3 0 mo 78).

e Curnana «Wi-Fi _» — okpemi kaHasu Wi-Fi, 1o Bijo6paxkatoTbcsl 6€3 rpynyBaHHS
(KoXKeH KaHaJsl OKpEMUM PALKOM).

e Curnaia «Unknown» — yci iHUIi BUsiB/IeH] CUTHaIY, TapaMeTPH SIKUX He
BiZINOBiJal0Th KPUTEPISM 2KO/JHOTO 3 HaBeIEHUX BHIIe O0e3JpOTOBUX CTAH/APTIB,
IIO/]aHi y 3rpyNIOBAaHOMY BUIVIALI.

Oco6smBOCTI Bijo6pakeHHs1 NapaMeTpiB:
e Y pasirpynyBaHHs KaHaJiB (sk aJs Bluetooth) y nmosi «4acroTra» Bijo6paxkarThcs
I04YaTKOBA Ta KiHLeBa YaCTOTH CITKH BiIMIOBIZHOTO CTaHAAPTY, a B 1oJii «BW» —
CMyTa 4acTOT, [0 BiZIOBiAA€ LiH CITIL.
e Ilose «IIlpuM/KaH» MiCTUTb Ha3BY 6€3/]pOTOBOTO CTAaHAAPTY Ta HOMEeP KaHaTy abo
Jliana3oH KaHaJliB (a TaKOXX TEKCTOBUH KOMEHTap ornepaTopa 3a MOro HassBHOCTI).

ABTOMaTHU4YHe po3Mi3HaBaHHS 60e3/]pOTOBUX CUTHAJIIB Ta IXHE BHECEHHS 10 MiJICYMKOBOI
TabJ/IMIi BiOYBa€ETHCS JIMIIE 32 YMOBHU NEPEBUILLEHHS] BCTAHOBJIEHOTO TOPOT0OBOT'0 3HAYEHHS.
CBO€YACHO KOPUTYHTe piBEHb OpoOTa AJis1 3ab6e3ne4yeHHs He00XiHOI Yy TIIMBOCTI Ta
BificikaHHs GpOHOBUX 3aBa/l.

IlopAA0K BUKOPUCTAHHA:

o [lepelaits no pocaigkenus aianazony «ISM 2.4 GHz (Wi-Fi, Bluetooth)», sakuio mig,
4yac 3araJibHOro NMOLYyKYy B HbOMY 3aiKCOBaHO MiIBUILLEHU N piBEHb CUTHAJY.

e /Jlna mifBUlLeHHA HaZiMHOCTI pe3y/bTaTy (BpaxOBYIOYH CKJIa[HICTb BUSBJIEHHS
iMIyJIbCHUX CUTHAJIIB Y PEXKUMI LIIMPOKO/Iialla30HHOTO aHa/i3y) BUKOHAWTe
JI0JIaATKOBUM MPOXiJ NPUMIILlEHHSM Y PeXUMI AocaiaKeHHs Aiana3ony «ISM 2.4 GHz
(Wi-Fi, Bluetooth)», ckaHyouu nNpocTip, KOHCTPYKIii Ta 06'€KTH OiJblll J€TaJbHO.

o [lepexonbTe 10 JOCIPKEHHSA OKPEMOI'0 CUTHaAJIY B pa3i BUABJIEHHS BUCOKOI'O PiBHA
BUIIPOMIHIOBAaHHS Ta BUKOHYUTE MOIIYK JKepeJia (JIoKasi3alilo), OpiEHTYI4YMCh Ha
aMIUIITYAHI TOKa3HUKU PiBHA.

Y pexxuMi goc/igKeHHs CUTHaJIy LIKaJIU BiloOpaXKaloTh MapaMeTPH OKPEMOTO
CUTHaJy /TIPOTOKOJy (MIOTOYHUM, TIKOBUM, MaKCHUMaJIbHUU Ta abcontoTHUM RSSI). Y pasi
rpylyBaHHs, piBeHb CUTHAJy BUMIPIOETHCS MO CiTIi 4aCTOT, 32 MOXKJIUBOCTI 00X0AI4YU
CUTHaJIY IHIIMX IPOTOKOJIIB AAKI MOXXYTb BUHUKATH Ha THUX e 4aCTOTax.

YyT/MBicTh (Aa/IbHICTh BUSABJIEHHA)
OckinbKY OHI ¥ Ti caMi KaHa/IM BUKOPUCTOBYIOTHCSl 6araTbMa NPUCTPOSIMU OJJHOUYACHO,
Jla/IbHICTh BUSIBJIEHHS TaKUX NPOTOKOJIIB, ik BLE (y 3’eqinanomy crani) a6o Bluetooth Classic,

6e3nocepe/IHbO 3aJIEKUTD BiJl HABHOCTI iIHIIMX aKTUBHUX NPUCTPOIB y pajiyci npuriomy. Li
HNPUCTPOI, IONPH IXHIO 6€3MeYHiCTh, CTBOPIOBATUMYTH MOCTIMHUU NMiABULIEHUN PiBEHD IIYMY
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Ha IlIKaJsIaxX Ta Ha rpadiky icTopii, 3My1yo4yu onepaTopa niiHiMaTH Nopir BUsABJIeHHs. Ak
HaCJIiJI0K, C1abKi CHTHAJIU Bifi Hebe3NeuyHuX JpKepes BUABIAATUMYThCA 3 MEHLIO]I BifiCTaHi.

3Ba)Kalo4yu Ha Lig, Mif, 4ac Joc/aigxeHHd fiana3ony «ISM 2.4 GHz» pekomeHAyeTbCS:
e JleakTuBYBaTH (BUMHUKATH) BCi 6e3MeYHi JkepeJsia paZlioCUrHa/ly B 30Hi OIIYKY Ta
HaBKOJIO Hel Ha yac nepeBipku — 30kpeMa Bluetooth ycix BuziB Ta iH1i 6e34poTOBI

JeBalCH.

e 3MimyBaTH HUKHIO YacTOoTy nepeMukaHHa Ha AUX1 / INPUT 2 0 3HaueHb HUXK4Ye
2400 MTr'n, 106 3aziaTu MikpoxBuiboBy (HBY) aHTeRy.

e OmigpaTy KOHCTPYKLII Ta mpeAMeTH Ha MiHiMasbHiN gucTtaHLii (50 cMm), mocTikHO
3MIiHIOIOYM [IPOCTOPOBY OPIEHTALII0 aHTEHU Ta YBAXKHO CTEXa4M 3a piBHAMU

IPOTOKOJI

e /Jlyiga TpuBaJOro paZlioOMOHITOPHUHTY 3aJIMIIATH CUCTEMY Ha IIEBHUH 4acC Y PeXXUMI
JlocaimxkeHHs Aianazony «ISM 2.4 GHz», po3Miiytoud ii skoMora 6J1iK4e 10 1[iJibOBO1
30HM Ta COPAMOBYIOYM HA Hel MIKpOXBUJILOBY aHTEHY.

[l po3yMiHHA AWCTaHLil OTJIAYy BUKOPUCTOBYWTE HACTYIHI eMIIIpUYHI JaHi 111010
JlasibHOCTi BUsiBJieHHs1 BLE-nipucTpoto y 3’ JHaHOMY CTaHi:

YMOBM HaBKOJIMIIHbOTO CEpPeOBUIIA

Opi€eHTOBHA Ja/IbHICTh BUSIBJIEHHS

Cizbebka MiceBicTb (uucTui edip)

2-3 M

rajpKeTamu (3amymsaeHun edip)

Micbke cepenoBHUlle, HU3bKA HACUYEHICTh 1-2mM
rajpkeTaMu
MicbKke cepeioBUlIe, BUCOKA HACUYEHICTh 0.5m
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Huxye HaBesileHO IpUKJIa[, BUABJIeHHs npuctpoto BLE y 3’eqiHaHOMYy cTaHi, KM aKTUBHO
3/iMCHIOE 0OMiH aHUMU (curHan «Bluetooth LE»):

Pigenb - Curvan

CurHan:

Kanan:

BW:
[lianazoH:
BusBneHHs:
PigeHb:
RSSE

Mopir:

KomenTap:

IcTopis

PiBeHb curHasmy

& Wi-Fi

2402-2482 MHz

Bluetooth LE

80 MHz

ISM 2.4 GHz (Wi-Fi, Bluetooth, etc) - bejapoToBi/ISM

nepuwe: 09:46:53; octante: 10:54:41

¢ I
-90 dBm I

70 dBm —_—

-90 dBm

[cTopis curHany

Cnextp Tpusoru

BuasneHo

He6e3neuHux gianasoHis
He6e3neutux curtanis

He6e3sneunux npucrpois Wi-Fi
He6esneunux npuctpois Bluetooth LE

Moxkasatu Bci noait o ocTaHHbOT NoAjt

¥ ABTONPOKPYuYyBaHHA Mokasatu nikoBy Hebe3neky

v I 3aranbhuii Aianaso: ISM 2.4 GHz v

Wi-Fi: 40:3F:8C:99:D1:EC BLE: 19:0D:93:4C:EF:36

i

10:52:10 10:52:40 10:53 10:53:30 10:

L

|
10:54:30
09.07.2026

MoTounmii
2

6
8
0

Curnan: Bluetooth LE

10:55 10:55:30 10:56

[Tanesb «TpUBOrU» A03BOJISIE YiTKO 3adiKCyBaTH BCi CTa/lii MpoOLeCy MOLIYKY:

1. ®ikcania ¢ony: [loctiitnuil poHoBuM piBeHb curHany Bluetooth LE cranoBuB

6J113bKO -60 aAbM.

2. Jlokanisania mxepea: [1ig yac nepemillleHHs CUCTEMHU B IPOCTOPi Oy/10 BUSBJIEHO
Ta JIOKaJ1i30BaHO aKTUBHU U MPHUCTPIH, 110 Bij0O6pa3uiocs y BUIJISAAi 3pOCTAaHHSA PiBHS
CUTHaJy 70 -26 AbM.

3. IpoaoB:xxeHHA nepeBipkM: [lomyk 6ys10 MPOAOBKEHO Y 3BUUAUHOMY PEXKUMI, Mic/s
4oro piBeHb BUIPOMiHIOBaHHS 3HOBY BIaB /10 pOHOBOI0 3Ha4eHHs (6/1M3bKO -60
ABM), 1110 CBiAYUTB PO BiAJaseHHS Bij JpKepedia.
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BusasienHsa Wi-Fi ta Bluetooth Low Energy

[Io1myKOBI KOMIIJIEKCH OCTAHHbLOT'O ITOKOJIIHHA J03BOJIAIOTH CKAHYBAaTH Ta BUABJIATHU
IPUCTPOI Ha [VIMOIIOMY PiBHI LIJIAXOM aHaJli3y OKpeMHUX paZlioyaCTOTHUX MAKeTiB:

e Wi-Fi (Touku focTyny, He3'’€lHaHI Ta 3'€HaHI KJIIEHTH).

e Bluetooth Low Energy (He3’egHaHi NpUCTpPO], 1[0 TPAHC/IOIOTh NaKeTH CIOBILleHHS

Advertising).

Take ckaHyBaHHs 3a6e3Me4yye BUILY Yy TJIUBICTb, 301/1bIIYE Ja/bHICTh BUSBJIEHHS Ta HAZlA€
MOXJIMBICTB JIOKaJi3yBaTH KOXKeH OKpeMHUU NpUcTpiil. [leTanbHiy iHpopMaliito HaBeieHO
B po3jinax «BusBaeHHs npuctpoiB Wi-Fi» Ta «BusiBnenHs npuctpoiB Bluetooth Low
Energy».

BukopucToByiiTe naHeib «PIBeHb» /1J11 BUSIBJIEHHS iHIIMX TPOTOKOJIIB 260 IXHiX miBHUAiB
(3okpema Bluetooth Classic Ta BLE y 3’egHaHoMy cTaHi).

HanawTysaHHA Nnoporis giana3oHis

PiBeHb mopora jiana3oHy BU3HA4Ya€ YYTIMBICTb CUCTEMHU [0 BUABJIEHHA CUTHasiB. Kosu
IOTOYHUM piBEHb CUTHAJTY [TepEeBUIIYE BCTAaHOBJIEHUH MOPIT, cucTeMa QiKCye TPUBOXKHY MO/ 0:
rpadiyHa 1Kaja CTa€ YepBOHOI0, BMUKAETbhCS 3BYKOBa CUTHali3allis, a iHopMalis npo noAiro
aBTOMATUYHO PEECTPYETHCA B XKYypHaJIi.

[[lo HWKYUK mopir, To ciaabuwi (6iabm BigmaneHi) cUrHasM 3JaTHA BUSBUTH CHCTeMa.
BignoBigHO, 3HM)KeHHS mopora 306i/blIyeE AaJbHICTh BUSBJIEHHS, @ WOTO MigBUILEHHA —
3MeHIye il.

CucteMma Delta S / Delta X no3BoJisie 3a7jaBaTH iHAMBIAYa/IbHI IOPOTH /IS KOKHOTO Jjiala30HY
OKpeMO, pery/wloyd AUCTaHLilo ¢ikcanii pisHuMx TumiB 3arpo3. JonycTUMHUM Jiana3oH
3HavyeHb: Big -85 abm go -20 abm (i Big -95 gbm mo -20 agbm y pexumi BHCOKOTO
nigcunenHsa/High Gain).
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PiBeHb

BMukaHHA

HaJIAIITyBaHHA v MMopir [MlianazoH
nopory [ns pianazony =  -70dB [_7] —
MobineHi
prnoge Band 5 (CDMA) 824-849 MHz PerJIHTOpH
HaJIaI.LITYBaHHH Band 8 (GSM/4G)  880-915 MHz nopory
nopory Band 3 (GSM/4G)  1710-1785 MHz
Band 1 (3G) 1920-1980 MHz
Band 7 (4G/LTE) 2500-2570 MHz
Besnposiani/ISM
ISM 433 (RCs, etc.) 4330543479 M... -
ISM 865-870 (RCs,... 865-870 MHz
HOpiI‘ DECT (EU) 1880-1900 MHz & 1881,817 MHz
BCTaHOBJIIOETBHC SM 2.4 GHz (Wi-Fi... 2400-2500 MHz
A10 ISM 5GHz (Wi-Fi) 51705835 MHz
BUOpaHOMY Basosi
AiaHHBOHy abo Section 1 57-1000 MHz 942,144 MHz
KaTreropii Section 2 1000-4000 MHz

Section 3 4000-6000 MHz

IlokpokoBa iHCTpPYKIlisl 3 HaJIAaIITYyBaHHA MOpora:

1.

G W

[lepekoHalTecsl, W0 MNaHeJb «PiBeHb» MnepebyBa€e y CTaHZAPTHOMY peXHMi, Ta
akTUByHTe nepemukad «Ilopir» y ii BepxHii 4yacTHHi.

BubepiTh NOTPiOHKM Aiana30H y COUCKY Ha MaHeJ.

3MiHIOUTe 3Ha4yeHHs [opora 3a J0IOMOr0l0 PeryjasaTopa y BepxHild 4acTHHI eKpaHa.
BubepiTh HACTYNHUH Jjialla30H i NOBTOPITh NPOLEAYPY.

I'pynoBe Ha/1almiTyBaHHA: Bu MoXxeTe 3MIHUTH NOPIr OAHOYACHO /JI BCi€l KaTeropil
abo aJig BCix Aiana3oHiB ogpa3sy. s 1boro BUOGEPITh BiAMOBIHUM MyHKT y ClIaJlHOMY
CIIMCKY IIOpYY i3 peryiaTopoM.

Kosin cucrema mpauwe B pexxumax JocaigkeHHsa Aiana3zoHy a6o /JlociaigkeHHs
CMT'HAJLy, PEry/sTOp Nopora noCTihHO AOCTYNHUN Y BEPXHiM 4aCTHHI po6040i naHeJi.

CKMaHHA 40 3aBOACHKHUX IapaMeTpiB:

Byu MoXeTe MHUTTEBO IMOBEPHYTHU IMOPOTM BCiX Jiala30HIB [0 MOYAaTKOBUX 3HayeHb 3a
JOTIOMOro10 KoMaHA1 «CKUHYTH IOPOru» y MeHt «HasnamtyBaHHA» - «/liana3oHu».
3aBO/CbKi Ha/lAIITyBaHHS € ONTUMaJIbHUMHU JJiS1 OiJIbILIOCTI 3aB/laHb, 3a6€3Me4Yy0uu BUCOKY
YyTJMUBICTb 3a MiHiMa/IbHOI KiJIbKOCTi XUOHUX CIIpalllOBaHb Bijj 3aBa/] BiAJa/leHUX CUTHAJIIB: -
75 nbM nJ19 6a30BUX Aiana3oHiB Ta -70 gbM AJ14 BCix iHIIKX.

IIpakTHU4Hi pekoMeHAaL]i:

He BcTaHOB/IWOWTE 3aHAATO HM3bKUM mopir (-85..-80 abm): lle npusBene 10
Ha/IMipHOI KiJIbKOCTI TPUBOXXHHUX MOZIN Bij NepeaaBadyiB, po3TalllOBaHUX JaJIeKO 3a
MeXXaMM 30HM MNOUIYKY. PeKoMeHJyeETbCS TPUMAaTH MOPIr BUILUM, 100 OOMEXUTH
paaiyc BUSIBJIEHHS KiJIbKOMa MeTpaMHU ¥ MiHiMi3yBaTU XMOHI cripaliloBaHHS.

He BcTaHOB/IONMTe 3aHAaATO BUCOKUU mopir (-40..-20 abm): lle npusBene a0
KPUTHUYHOI BTpaTU YYTJIMBOCTI, i cucTeMa He 3MoOXe 3adiKCyBaTH HaBiTb OJIM3bKI
Ji>KepeJia BUTIPOMIHIOBAHHS.
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ExcniepyMeHTa/IbHEe BUSHAYE€HHA AA/IbHOCTI BUSBJICHHS

OnTuMasnbHe CHiBBiJHOLIEHHS MiX NOpPOroM i peasbHOK BIiJCTAaHHIO [0 00'€éKTa MOXKHA
BCTAHOBUTH JOCJHiIHUM NIJSIXOM 3a JIOIOMOrol0 3BMYalHOro Mo6isibHOTO TesedoHa abo
TecToBOI TOUKH focTyny Wi-Fi.

[locTynoBo BiAZa/Isil0uMCh BiJi TECTOBOTO NPUCTPOIO MiJ, Yac HOro aKTUBHOI Nepejadi JaHUX,
BU N0OAYUTe, IK 3MIHIOETbCS piBeHb CUTHa/y Ha rpadiky, 10 A03BOJUTh TOYHO MiJibpaTu
HeoOXiJHUI Nopir niji rabapyTH BallOro NpUMilleHHS.

BaxxiuBo: [lig yac TecTyBaHHSA NPUCTPil NOBHMHEH Ge3NepepBHO TPAHC/AOBATH curHasl. /s
MO6isibHOTO TesiepoHa HAJiIHHKUM CIOCOOOM € aKTUBAllisl BUXiZJHOTO r0JIOCOBOI0 A3BiHKa abo
BUKJIMKY uepe3 MeceH/pkep (HampukJsaza, WhatsApp). [lam'aTaiiTe: ko Ha TesnedoHi
yBiMKHeHO Wi-Fi il BUKOHaHO NiJIKJ/IF0YEeHHS /10 TOYKHU AocTyny, Tpadik nige yepe3 Wi-Fi. Axiio
Wi-Fi BUMKkHyTH — TesiedoH nepeisie Ha MoOinbHUM iHTepHeT (3G/4G/5G).

OpieHTOBHA BiANOBiAHICTh MOpora Ta BiagcTraHi BusaBjeHHA (Aas Wi-Fi a6o0 Mo6isibHOro
3B'A3KY):

PiBeHb cursany OpieHTOBHA BiACTaHb
(piBeHb mopora) BHMABJICHHS

-80 dBm 5-20 meTpiB

-70 dBm 4-10 meTpiB

-60 dBm 3-8 meTpiB

-50 dBm 2-5 MeTpiB

-40 dBm 1-3 meTpu

-30 dBm <2 MeTpiB

Iloporu 6a30Bux Aiana3oHiB (0C06/IUBOCTI pOGOTH 3 MACKYBAaHHAM)
3a ymMoBH akTHuBalii GyHKIii MackyBaHHS (OHY, MOPOTH 6A30BUX JAiana3oHiB NpaLOOTh K
MaTeMaTu4He 3MilieHHs (offset) BigHOCHO JiHII aganTUBHOI MacKW, OTpHUMaHOI MijJ yac
CKaHyBaHH{ 0€3MeYHOr0 OTOYEHHS.
e 30i/bLIEHHS NOpOora 3Milllye JIiHi10 MaCKU Bropy, BiZIOBiJHO 3MEHIIYIOUH YYTJIUBICTb
CHUCTEeMH 10 IPiOHUX KOJIMBaHb edipy.
e 3MeHLIEeHHs MOPora OnycKaeE JiHil0o MacKu O0JimK4ye [0 piBHS (OHY, 1110 TPONOPLiHHO
NiJABUILYE YYTIMBICTh NOLIYKOBOI'O KOMIIJIEKCY.

BuasneHHa npuctpois Wi-Fi

Ak 3a3Hayasiocd paHiiue, npotokos Wi-Fi Moxke BUKOPUCTOBYBATUCA K KaHaJl epejadi
HerJIaCHO OTPpUMMaHOI ayZio-, Bifleo- 4yM iHLo1 iHpopMaliii. BiH 3a6e3neuye BUCOKY SIKiCTb
3B’A13KY, IIMPOKY NPOIYCKHY 3[aTHICTb, AYNJIEKCHUN KaHa/l Ta MOXJIUBICTb AUCTAHL[IHOTO
KepyBaHHS. Y O€JHAHHI 3 HAKONUYYBa4yeM NaM 'fTi [je JJ03B0JIsI€ CTBOPIOBATH 3aKJIaJHi
NPUCTPOI BUCOKOTO NMpodeciiHOro piBHS.

0c06/1MBOCTi 3arpo3, noB'saA3aHux 3i crangaprom Wi-Fi:

e Pexum pagiomoByaHHA (Stealth-mode): MoxuBicTh HakonMYyBaTH iHPoOpMaliio B
naM'siTi Ta nepeAaBaTH Il IPOTArOM KOPOTKUX iHTepBasliB 4yacy.

e AjanTUBHMU BUXiJ B edip: akTUBallis nepejadi iviie Toi, KOJIW 3a3/1aJierijib
BU3HAUEHUU «OTPUMYBau» JAHUX 3'IBJISETHCS Y 30HI pa/li03B'A3KY.

e JIOCTYNHiCTh IPUIMAJ/IBHOIO 06JIaJHAHHSA: Bi/ICYTHICTb IOTPEOU y crieljialbHUX
3acobax NpUOMy — OTpPHUMYBaueM MOxe OyTH 3BUYalHUN cMapTQOH, NJIaHIIeT abo
KOMIT'IOTEp.
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e T'Hy4kicTb TOMOJIOrIi MepeiKi: MOXK/IMBICTb POGOTH B peKUMax TOUKU JOCTYIY
(Access Point), cranuii (kJieHTa) ab6o ogHopaHrosoi Mepexi (Ad-Hoc / Wi-Fi Direct).

e MacKyBaHHA B KaHaJli: po60Ta B MeXax KaHa/liB HafsBHUX Ha 00’eKTi npuctpoiB Wi-
Fi.

e MacKyBaHHA B paZio4yacTOTHOMY N0JIi: ¢i3vyHe po3TallyBaHHS BIPUTYJ [0
JleraJibHUX npuctpois Wi-Fi kommnaHil.

o ImiTanisa Ta miAzMiHa: KJIOHyBaHHA HassBHUX TOYOK JOCTYIY 3 KOMIIOBAaHHAM IXHIiX
MAC-azpec, SSID Ta iHmux aTpubOyTiB, a60 cTBopeHHs SSID, cX0’KUX Ha JierajbHi.

e BukopucraHHA JierajbHOi iHQpPACTPYKTypH: y pa3i 371aMy ab0 OTpHMaHHS NapoJis
— BUKOPHUCTAHHA KOPIIOPATUBHOI TOYKH AOCTYNY [JIA TPAHCAALII IepeXoInaeHux
JlaHHUX.

e CkuapaHicTb ifeHTHiKaLii: BUCOKA HACUYEHICTh Cy4aCHUX NPUMIllleHb IPUCTPOSIMHU
Wi-Fi Ta Bluetooth (3okpema BLE) yck/iafHI0€ po60Ty 3BUYalHUX paiouacTOTHUX
JleTeKTOpiB abo aHasi3aTopiB cnekTpa. [Ipaniowdu B 04HOMY Aiana3oHi, i IpUcTpoi
YHEMOXJIMBJIIOIOTD JIOKa/li3alil0 KOHKPETHOTO JiXKepeJia eHepreTUYHUM MeTOZ0M (3a
piBHEM cUTHaLy).

3BaKal04M Ha TaKi TexHi4HI MOX/IUBOCTI, cTaHAapT Wi-Fi € ofHi€l0 3 IpiopUTETHUX 3arpos.
ToMy BUABJIEHHS Ta aHAJIi3 KOXXHOI'0 oKpeMoro npuctpor Wi-Fi € KpUTUYHO BaXKJIMBOXO
CKJIaZI0BOIO MOUIYKOBUX POOIT.

BoynoBanuit 6e3apoToBuil Moaysb Delta S / Delta X BukoHye ckaHyBaHHs npucTpoiB Wi-Fi
napaJsieJibHO 3i CHeKTpaJIbHUM aHaJli30M Ta [03B0JIS€ IPOaHali3yBaTHU KOXKEH OKpeMHUM
npucTpiit. s GyHKIisT BMUKA€ETHCS aBTOMAaTHYHO B pexxuMax «Bci curHanu» Ta
«be3apoToBi/ISM», a AJis IHIIKMX MOIYKOBUX PEXKUMIB Ii MOXKHAa aKTUBYBATH BPYUYHY.

[IporpamHe 3a6e3neyeHHs1 BreezeRF Mae BOyi0BaHM M aJITOPUTM BU3HAYEHHS TUILY
NPUCTPOIO (TOYKA AOCTYIY, He3'eAHaHA CTaHIis a60 3’€AHAHUH KJIIEHT) Ta MOCTAYAETHCS 3
dalsiamMu JaHUX 10 3a6e3Mne4yyoTh ileHTUiKallit0 BADOOHHKA.

AHTeHa, 1o BianoBigae 3a ckanyBaHHs Wi-Fi, po3TalioBaHa Ha 3aiHil naHe i npuaajy Ta
Ma€ BIANOBiIHE MapKyBaHHHA.

PeecTpanisa saHux
Kosu yBiMKHEHO 3anUc »KypHasly, CHCTeMa aBTOMaTUYHO PEECTPYE TaKy iHpopMaliito,
OTpUMaHy miJ; yac ckanyBaHHs Wi-Fi:

e TabJIMLIO BUSBJIEHUX IPUCTPOIB;

e TabJ/HMII0 B3aEMO3B’A3KIiB MK IPUCTPOSIMY;

e iCTOpIiIO aKTUBHOCTI AJII KOXKHOTO PUCTPOIO.
i aHi HaZ1iiHO 36€epiraloThCs B XKypHaJIi M MOXKYTb OyTH NeperisiHyTi abo npoaHasi3oBaHi B
OyAb-IKUM MOMEHT.

3ByKOBa TpUBOra

fAK10 Ha 3arasbHil iIHCTPyMeHTa/bHIM NaHes i aKTUBOBaHO QYHKIIiI0 «3ByKOBA TPUBOra», y
pasi nosaBu B edipi Wi-Fi-npuctpoto 3 BUCOKUM (Heb6e3neYHUM ) piBHEM CUTHaJy Iporpama
CHOBICTUTH ONlepaTopa 0COGJIMBUM JBOTOHAJIBHUM CUTHAJIOM.

Lle¥ ay1iocMrHasI CYTTEBO BiZipi3HAETHCA BiJj CTAaHAAPTHOTO «KJIALLAHHA», IKe TeHEePYEThCA
i/l YaC TPUBOXKHUX NOJIH Y Zlilania30Hax CIIeKTPaJIbHOTO aHasli3y, 1110 A03BOJISE ONlEpaToOpy Ha
CIYyX MUTTEBO iIeHTUIKyBaTH aKTUBHICTb caMe B 6€3/JpOTOBUX MeperKax.
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IlIBuaAKiCTh BUSABJIEHHS

Be3poToBUI MOAy/Ib MPALIOE ¥ ABOX PEXKHUMAX:

BusB/IeHHA BCiX IPUCTPOIB — peEXUM, Y AKOMY BiZJ0YBa€TbCA MOC/iJOBHUN
MOHITOPUHT ycix kaHaniB Wi-Fi i3 pikcoBaHMM yacoMm nepeGyBaHHS Ha KOXKHOMY 3
HUX.
OckinbKY 3arajsibHa KiJIbKiCTb KaHaJiB y Aiana3oHax 2.4 [Ty ta 5 [Ty € 3Ha4HO1O, 2
MOAY/b 3aJUILAETbCA Ha KOXKHOMY KaHaJli IPOTATroM 00MeXXeHOTro MPOMDKKY dacy
(irHopyo4H iHLIi KaHA/U B Llell MOMEHT), UMOBipHicTb peecTpanii nooguHokoro Wi-
Fi-ppeiima (kazpa) € HEBHUCOKOIO.
[IpoTe 3aBAsku poHOBOMY MoHiTOpUHTry Wi-Fi mig yac cnekTpasbHOro aHasnisy ta
30i/1bILIEHHIO 3araJIbHOTO Yacy CKaHYBaHHS, LHaHCH Ha BUSIBJIEHHS IPUCTPOIB
CYTTEBO 3pOCTAIOTh.
3arajibHa BUAKICTb BUABJIEHHS 00 €KTIB HANPSIMY 3a/I€XKUTh BiJi IHTEHCUBHOCTI
00MiHy JaHMMU Mi>X HUMU:
1) IHTeHcUMBHUH 06MiH (Hanpuk/aj, nepegadya ¢aiiB abo BiJe0NOTOKY)
— BHUSBJIEHHSI 060X PUCTPOIB (MepeaBaya Ta NpuiMayda) TpUBaE
BCHOTO KiJIbKa CEKYH/J,.
2) Husbka aKTHUBHICTb — /151 peecTpauii ¢pakTy 3B's13Ky 3HaZ00UThCS

6inb1Ie yacy.
PexoMeHanin: 36i1b11yiiTe 3araJbHUM Yac MOMIYKY JAJs MiZBULIIeHHS HaZiMHOCTI U1
NOBHOTH OTPUMAaHUX pe3yJIbTaTiB.
AHaJi3 OKpeMoro NpyCcTPOI0 — PEXUM, Y AKOMY MOHITOPUHT 30CepeP)KeHO JIUILEe
Ha po604MX KaHa/llaX KOHKPeTHOTO LiJIbOBOr'0 MPUCTPOIO (@ TaKOXK KiJIbKOX CYCiZiHIX
KaHaJax). Y lbOMY peXXUMi HMOBiIpHICTb peecTpallii Ko>KHO1 oKpeMoi Mno/ii € 3Ha4YHO
BUIL010, 110 J103BOJISIE LIBUAKO 1 epeKTHUBHO JIOKaIi3yBaTH JpKepeJio CUTHaY.
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MaHenb «Wi-Fi»

[Tanesb «Wi-Fi» Bifo6paxae cnucok BUSABJIEHUX IPUCTPOIB i /J03BOJISIE [ieTaJbHO
IIpOaHa/i3yBaTU KOXEH i3 HUX:

IHAuKaTOp Hebe3neku

5 PieeHb

®inbTp

Bci

3'eqHaHa
CTaHLis
(kJtieHT)

Touka
JOCTyny

He 3’eqHana
CTaHLis

AP

5 Wi-Fi

NC-STA STA

BupobHuk

Apple, Inc.

Intel Corporate

Shenzhen V-Link T...

TP-LINK TECHNOL...

Huawei Device Co....

Apple, Inc.

AzureWave Techn...

AVM Audiovisuell...

TP-LINK TECHNOL...

Intel Corporate

Intel Corporate

Xiaomi Communic...

Hetani

KoHTekcTHe MeHI0

2/92 : Mpucipin

Ch RSSI/ Kaapu
11,153 -44 11/56 P
9.6K/4.8K
44

28/32

>
>
%1714 Y
>

481/125
26K22K P
45519 )
210 ¥
3140 )
941/19 Y
1922 Y
23/0 »
986/680 P
33519k P
64/0 »

n Yy

AnaustizyBaT
Y IpUCTpiHt

IngukaTo
p

IHaAMKaTOp HeGe3NMeKM Ha BKJIa/Li Bilo6paXkae KiJibKiCTb NPUCTPOIB, SAKi IepeBULIYIOTh
nopir. BiH j03BoJ1sI€ C1iiKyBaTH 3a CTAHOM CUTYallil KOJIW naHeJ b (BKkaaaka) « Wi-Fi»

HEaKTHBHaA.

®isbTP 103BOJISIE BiOMpPATH NPUCTPOI 3a TUIOM:

e Bci — Bigo6pakeHHs BCix 3HAM/IEHUX MPUCTPOIB.
e AP (Access Point) — TiJIbKM TOYKH AOCTYIY.
e NC-STA (Not Connected Station) — He3’eiHaHi cTaHLii (KJIi€EHTH).

o STA (Station) — 3’eqHaHi cTaHLii (KJiEHTH).

Tao6auns npuctpoiB Wi-Fi Bifobpaxye Taki noJss:
e MAC — yHika/bHUY anapaTHUH i1eHTUPIKATOP NPUCTPOIO.
e Tun npucrporw — rpadiyHe no3HayeHHS THUIY NPUCTPOIO:

o IkoHka «Wi-Fi 3 3aMkoM» - Touka AoCTyny 3 ayTeHTUdiKaLi€r0
o IkoHka «Wi-Fi 6e3 3amMka» - Touka fjocTyny 6e3 ayTeHTHUikalii
O

IkoHka «['afpkeT» - 3’°¢AHAHA CcTaHIlis / KJIIEHT

o be3ikoHKHU - He3’e/lHAHA CTAHILisA / KJIIEHT
e BupoOGHHUK — Ha3Ba BUpPOOHUKA 06JIalHAHHS 260 YMIIceTa, HA IKOMY T06Y/[0BaHO
NPUCTPIH (K10 HOro BAANOCS BUSHAUYUTH 3a KogoMm OUI).

e /Jletasi — fojaTKoBa iHpopMalis npo npucTpii. /i TOYOK AOCTyNy TYT BUBOJUTHCS

Ha3Ba Mepexi (SSID). Takox y boMy MoJii BiJo6paKa€TbCsA TEKCTOBUM KOMEHTap,
JIOJJAaHUH OIIepaTOPOM BpPY4YHY.



e Ch (Kanan) — HoMmep ab0 CIMCOK KaHaJliB, Ha IKUX 0Yy/10 3adiKCOBaHO aKTUBHICTh
IPUCTPOIO.

e RSSI / Kaapu — notouHuii piBeHb curtasny (B dBm) Ta JiuM/IbHUK 3apeecTpOBaHUX
kazpiB (ppeimiB).

Bigo6paxxeHHA piBHiB curHaay RSSI
[llkanu piBHA curHany Ha naHesi «Wi-Fi» Bizo6paxaloTh JieKijibKa 3Ha4eHb:

1. MoroyHui piBeHb (MUTTEBO 3POCTAE Ta MUTTEBO CHAJla€E) — Bifo6paKaeTbcs
SICKpaBO-3eJIeHUM a60 ACKPaBO-4€PBOHUM KOJIbOPOM. AKTUBYETbHCSI KOJIM NPUCTPIN
nepejae iHpopmMaliito i cnajjae A0 MiHiMaJIbHOTO 3HAYE€HHS KOJIM MPUCTPiil epecTae
OyTH aKTUBHUM.

2. IlikoBu# piBeHb (3pOCTae MUTTEBO, ajie 3raca€ i3 3aTPUMKOI0) — Bil0OpaXKAETHCA
CBiT/I0-3€JIeHMM a60 CBITJIO-4ePBOHMM KOJIbOPOM. AKTHUBYETbCS KOJIM NPHUCTPIH
nepejae iHpopmMaliito i crnazjae A0 MiHIMaJIbHOT'O 3HAYEHHS KOJIM MPUCTPiil epecTae
OyTH aKTUBHUM.

3. MakcuMa/IbHU# 3ape€eCTPpOBaHUM piBeHb (3anaM’ATOBYE HallBUILle 3HAYEHHS 3a BCIO
cecito) — Bio6pakaeThCs CipuM KoJsibopoM. Hikosiu He criaziae.

4. IHpuKaTop NpPUHAOMY (CTpiJiKa BHHU3) — aKTHUBYETbCS KOJIM PEECTPYHOTbCA KaApH
aJipecoBaHi IpUCTPOIO

JIIYMIBHMK KaJAPpiB BeJle po3/iibHUM 00J1iK KapiB, ki 6ysiu nepeaani npuctpoeM (Tx), Ta
KaZpiB, ki 6ysu oMy agpecoBaHi (Rx), i Bifob6paxkae ix y popmaTi «Tx / Rx».

e 306isblIeHHd JiYWJIbHUKA TX 3aBXAU CyIPOBO/XKYETbCS OHOBJIEHHAM iHAMKalii RSSI
JUIS1 LIbOTO MPUCTPOI0 (OCKIJIbKU BiH caM € pKepesioM paiioBUNTPOMiHIOBAaHHSA B 1l
MOMEHT).

e 306isblIeHHd JiYWJIbHUKA RX He CynpoBOXKY€EThCSI OHOBJIeHHAM iHAuKauii RSSI gaia
bOT'O IPUCTPOIO

IIpucrtpoi 6e3 RSSI

Jlo 3araspHOI Tab/1M1i 3aHOCATHCA K IPUCTPOI, L0 6e3nocepeHbO NepefalTh Kaipy, TakK i
Ti, AKUM Lli KaJAPU aZpecoBaHi. ¥ 3B’I3Ky 3 IUM, SIKII[0 IEBHUW NPUCTPIiN BUCTYNAB TiJIbKU y
poJii npuiiMaya (JIiYuabHUK KaJipiB TX JJOpiBHIOE HYJII0), BiH Oy/ie 3apeeCTPOBaHUM y CUCTEMI
3 BiZICyTHIM 3Ha4yeHHAM RSSI.

INoaBIMHUK KJIIK Ha NPUCTPOI B CIHUCKY HaJAlITOBYE BiKHO «CIIEKTp» Ha Bif0O6pakeHHS
BignoBigHoro Aianazony Wi-Fi.

KoHTekcTHe MeHI0 naHesi «Wi-Fi» Hazjae focTyn 10 TaKUX KOMaH/, TA HaJAlITyBaHb:

Mokasysatun

CoptyBatu

>
>
CKuHYTH >
>

Buaanutun

Ilopir — BiiKpYBa€ HaJlalITyBaHHS IOPOTOBOTO PiBHS CUTHA/NY (JeTasbHille UB. OIKC
HIDKYeE).
Iloka3yBaTHU — BCTAHOBJIIOE 10JaTKOBUM QiNbTP Bij0OpaXkeHHS IPUCTPOIB:
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e HeakTuBHi (yBiMKHEHO 3a 3aMOBYYBaHHSIM ) — Bifjo6paXkae NpUCTPO], AKi Oy/Iu
3apeeCcTpOBaHi, ajie BXKe He € aKTUBHUMU Ta MAlOTh 3HAa4YeHHA y n1oJii «4ac ocTaHHbOT0
BUSIBJIEHHA», 1110 IIepEeBUIIYE JONYCTUMHUHN IHTepBaJl.

e BepudikoBaHi (yBiMKHEHO 3a 3aMOBYyBaHHSIM) — Bifo06pakae BepudikoBaHi
IPUCTPOI.

e (Cysa6Ki (BUMKHEHO 3a 3aMOBYYBaHHAM ) — Bifjo6paXkae NpUCTPOI 3 AyKe CI1abKUM
piBHEM CUTHaJY.

CopTyBaTH — BU3HAua€ CIOCi6 COPTyBaHHA NPUCTPOIB y COUCKY. JlOCTYIIHI BapiaHTH:

e RSSI (3a 3aM0OBYYyBaHHSIM) — COPTYBaHHS 3a MaKCMMaJIbHUM HaKONMYEHUM piBHEM
RSSIL

e [lepie BUABJIEHHS — COPTYBaHHSA NIPUCTPOIB y NOPAAKY 4acy iXHbOTO BUABJIEHHS.

e JIiYMJIBHUK KaJPiB — COPTYBaHHA 3a JIiUMJIbHUKOM KaJIpiB (TOGTO 3a aKTUBHICTIO
HIPHUCTPOIB).

CKUHYTH:

e MaxkcumanbHui RSSI — 103B0JISIE CKUHYTH MaKCUMa/IbHUM HAKONIMYE€HU M PiBEHb
RSSI. Lle kopUCHO, KOJIM HEOOXiTHO epecOpTyBaTHU NPUCTPOI ML Yac nepeMillieHHs y
npocTopi (11106 MiAHATH HAWGJIMKYiI IPUCTPOT BrOPY CIIUCKY).

e [loporu /s BeprpikOBaHUX NPUCTPOIB — /I03BOJISIE CKUHYTH IIOPOTH
BeprupiKOBaHHUX MPUCTPOIB 10 TOTOUHOI'0 MAaKCMMaJIbHOTO HaKonmu4YeHoro piBHsA RSSI.
Ile Mo>xe 6YTH KOPUCHO Nepe/; HaJlallTyBaHHSM CUCTEMHU Ha JI0BrOTPUBaTUN
MOHITOPUHT. /leTa/bHIIIUN ONKC HaBeJleHO Y po3Aiji «BepudikoBani npuctpoi Wi-Fi».

BuaajuTu:

e [lpucTpiii — Bujasie BUOPAHUU IPUCTPIiH 3i CIUCKY.

e HeaKTuBHI — BUaJsi€ BCi HEAKTUBHI IPUCTPOI.

e Cnab6Ki — BUAAJISAE IPUCTPOI 3 AyKe HU3bKUM MAaKCHUMaJIbHUM HAaKOIIMYE€HUM piBHEM
RSSL

e Bci — NOBHICTIO OYMILAE CIUCOK IPUCTPOIB.

KHonka «IIpucTpii», a TakoX «CTpiJIKa BIpaBO» 6iJisl IPUCTPOIO J03BOJISIIOTh NEPEUTHU 10
aHaJli3y 0JHOT0 OKpeMOTro0 NPUCTPOIO (AUBITHCA OMKUC HXKYE).

MNopir Wi-Fi

[Ipu yBiMKHYTOMY NyHKTi MeHIO «Ilopir» Ha iHcTpyMeHTasbHiN naHesai «Wi-Fi» 3'aBaseTbcs
BiZMOBiAHUN peryasTop:

AP NC-STA  STA : MpucTpii

-75 dBm —

BupobHuk i Ch  RSSI/ Kagpu
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Ak npanoe nopir

Ilopir — ne piBeHb curnasny Bif npuctporo Wi-Fi, y pasi nepeBullieHHA AKOr'0 IPUCTPIN
KJIACUQDIKYETHCS K «IOTEHLIIHHO HEOE3TEeYHU I ».

BOynoBaHU# 6€3/IpOTOBHM MOAY/b 3JaTHUN NPUHMATH HABiTh Halc1ab1i CUTHAIU Bi/f
BiZila/IeHUX NpUCTPOiB. [lopir BUKOPUCTOBYETHCA caMe JiJisl TOTO, 1106 BUAIIUTH i3
3araJibHOro CIIUCKY NOTEHLiIHHO Hebe3MevHi JpKepeJia, AKi po3TalloBaHi 1061U3Y.

[Ipu nepeBuIleHHI BCTAaHOBJIEHOT0 NOPOTY 1Kasa piBHA RSSI 3MiHI0€E cBil KoJIip i3
3€JIEHOT0 Ha YepBOHUY, | CHCTeMa IOYMHAE BiITBOPIOBATU 3ByKOBUW CUTHAJ TPUBOTH
(K10 aKTUBHO). TAKMUM YHHOM, 3a JJOIOMOTO0 IOPOTY OllepaTop MOXKe 3a/4aTH BipTyaJbHY
«30HY TPUBOXXHOI Yy T/IMBOCTI» HABKOJIO MOLUIYKOBOI CUCTEMHU Ta MUTTEBO JIOKaJIi3yBaTH
IPHUCTPO], L0 epedyBalTh y Lil 30Hi.

3Ha4yeHHs OPOry 3a 3aMOBYYBAHHSM CTaHOBUTbD -75 ABM, 1110 € ONTUMaJbHUM 151
6i71pIIOCTI MOIIYKOBUX 3a/1aY.

o [IIpu nigBumeHHi nopory (Hanpukaaj, o -60 n1bM) AJa cipaljoBaHHSA TPUBOTH
NOTpi6eH MOTYXHILIKWHK CUTHAJI, TOMY Yy TJUBICTb [0 TPUBOXXHUX MOJiH Ta pajiyc
30HM BUSIBJIEHHS 3MEHUIYIOTHCS.

o [IIpu 3HMKeHHI mopory (Hanpukaaz, A0 -85 ABbM) 4yT/AUBICTb cCUCTEMU Ta pajiyc
KOHTPOJIbOBAHOI 30HH, HaBIIaKH, 3pOCTAIOTh.

EMnipuyHa BiANOBiAHICTh PiBHA NOPOry Ta BiJICTaHi TPUBOI'M y NPUMillleHHi:

PiBeHb nopory, sbm Touyka goctyny Wi-Fi (AP) | Knient Wi-Fi (STA / NC-
STA)

-75 (3a 3aMOBYyBaHHSIM) 5-12m 3-6M

-60 2-5M™ 1.5-3m

-45 no1l.5mMm nolm

AHanNi3 OKpemoro NpUCTPoIo

Y pexxrMi aHasizy 0KpeMoro NpUcCTpolo 6e3APOTOBUM MOAY/Ib CKAaHYE BUKJ/IOYHO Ti KaHaJIH,
Ha AKHUX NpaLo€e el NPUCTPin. 3aBAsSKY LIBUAKIN peakiil Ha MoAil 1jed pexuM 4y0BO
HiIXOAUTb AJisl AeTaJbHOTO BUBYEHHS IPUCTPOIO, aHAJi3y HoTo 3B’SI3KiB Ta BUSHAYEHHS
roro ¢pisuyHOro posTraulyBaHHs (JioKaJi3alii).
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MAC-azpeca npuUcTpo, 1110 aHaJIi3YEThCA

4 PieeHb

Buxin B MpucTpili:
Bupo6Huk: Apple, Inc.
SSID Tun: AP (Touka gocryny)
SSID/Auth: / WPA2-PSK
RSSk azape—e) [
IH,Z[I/IKaTO Mopir: -75 dBm o—
p KomeHtap:
BepndikosaHuii .
[Topir
B3aemogitoui npucrpoi
Detani Ch RSSI / Kagpu
112 di4e8 I 680/1.0K P
1 -61 35 P
[Ipuctpoi, ni2 | 46l 23 Y
1o Apple, Inc. 112 Jbifss 1848 Y

B3aEMOZIIOT

12 (T:30 2

1 o7 Yy

Ha maHesi Bijo6paxkaeThcs Taka iHpopMallis npo npucTpii:

IlpucTtpinn — yHikanbHUN anapaTHUM ineHTHUdikKaTOop npucTtporo (MAC-aapeca).
BUpPOOGHUK — Ha3Ba BUPOOHMUKA 00J1aZlHAHHSA a00 YUIICETA, HA IKOMY OOYA0BaHO
NPUCTPiH (AKILO HOro BAAM0oCS BUSHAYUTH 3a Kogom OUI).
TUn — TUI IPUCTPOIO:

o AP (Access Point — Touka gocrtyny);

o NC-STA (Non-Connected Station — He3’€eAHaHU N KJIIEHT/CTaHLif);

o STA (Station — 3’egHaHUU KJIi€EHT).
SSID/Auth — HasBa mepexi (SSID) Ta cnoci6 aBTeHTUdiKawii (Auth) -
BiZj0OpakaloThCs JMILE AJis TOUOK Aoctyny (AP).
RSSI — noTouyHu# piBeHb curHany B dBm, iHgukaTop npuiiomy (CTpisika BHM3) Ta
rpadiyHa mKaJsa, sika Bio6pakae MOTOYHUH, MIKOBUM Ta MaKCMMaJIbHUM PiBHI
(moToyHa Ta MiKoBa LIKaJla aKTUBHI TiJIbKY KOJIU IPUCTPIN Nepesae KaJpHu).
3BepHITh yBary: iHAUKaTOpP NPUMOMY aKTHUBYETHCS TiJIbKU KOJIHU PEECTPYIOThHCS
KaJlpy aZipecoBaHi NIPUCTPOIO
Ilopir — py6JikaT pery/assTopa HOpOroBOro piBHSA CUTHAJY [/l 3pyYHOCTI
Jiokasizauii. /lo3BoJisie onepaTopy onepaTUBHO 3MiHIOBATH NOPIr Mij yac HabJINKeHHS
Jl0 Kepeia.
KomeHTap - TeKCTOBUM KOMEHTap onepaTopa
BepudikoBaHuii — npanopelb /s IPUCBOEHHS IPUCTPOIO CTATYCYy
«BeprUPiKOBaHUU» (JleTa/ibHillle AUB. PO3iJ HUXKYE).
Bkiaaka «B3aemMogiodi npucTpoi» Bifo6pakae CMCOK NPUCTPOIB, 1[0 B3AEMO/IiIOTh
i3 IpUCTPOEM, IKMU aHaNI3YEThCSA ([eTasbHille AWUB. PO3/iJ HUXKYE).
Bxkiaaka «KaHa/mm» 103BoJIsI€ BiZiCTEXXYBAaTU IOKAaHAJIbHY aKTUBHICTb IPUCTPOIO i3
¢ikcarii€ero yacoBUX BiIMITOK (y BUNIAIKy aHaJIi3y TOYKHU JJOCTYIY, il OCHOBHUM KaHaJ
CHOBIillleHHS BiiMi4a€ThCs 3ipOUKOI0 *):
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Tx kagpu Tx nepu. Tx ocraH. Rx nepuw. Rx ocrtaH.

0 12:13:07 12:16:43
0 12:16:43 12:16:43
0 12:11:38 12:24:55
12:11:26 12:24:57 12:11:27 12:24:57

12:12:21 12:24:55 12:11:47 12:24:56

12:22:41 12:22:41

o TxkKaapu — JiYMJIbHUK 3apeeCTPOBaHUX PppeiMiB (KaapiB), AKi Oyau
BiZnpaBJIeHi NpHUCTPOEM.

o RXKajgpu — niYUIbHUK 3apeecTpoBaHuX ¢peliMiB (kaJpiB), siKi 6y/iu aAgpecoBaHi

IPHUCTPOIO.

Tx mepm. — yac nepuIoro 3apeecTpoBaHOr0 Kaipy BiJi IPUCTPOIO.

TX ocTaH. — yac 0CTaHHBOI'O 3aPEECTPOBAHOI0 KaZJpy BiJi NPUCTPOIO.

Rx mepi. — yac nepuioro 3apeecTpoBaHOI0 KaZpy, 110 apeCcOBaHUM IPUCTPOIO.

RX ocTaH. — 4ac 0CTaHHbOTO 3aPEECTPOBAHOTO Ka/py, 110 aJpecoOBaHUM

IPUCTPOIO

o O O O

KHonka «JlocaiguTu» Ha BKaaaui «KaHaau» 103B0oJIsIE MepeBeCTU CIEKTPAJIbHUM aHaJli3 B
pexxuM JocaipkeHHs1 BUbpaHoro Wi-Fi-kaHany (Moke 6yTH KOPUCHUM SIK J0AATKOBUM
iHCTpyMeHT npu ¢i3uyHiH soKaizalii npucTpoio).

HaTuckaiiTe KHONKY «BUXig» AJ1s MOBepHEHHS J10 TabJ/IMULi MPUCTPOIB Ta CTAaHAAPTHOIO
CKaHyBaHHS.

Bepu¢ikoBaHi npuctpoi

Y cyyacHOMy MiCbKOMY cepeZ0BUILL CUCTEMA MOXe BUABJIATU BEJIUKY KIJIBKICTb IPUCTPOIB
Wi-Fi, i 3aBjaHHAM ollepaTopa € aHaJli3 Ta JIoKaJli3alisg KOXKHOro 3 HuX. [licsig Toro sk
NPUCTPiK 6y/10 Gi3MYHO 3HAN/1€HO, BUBYEHO Ta BCTAHOBJIEHO HOr0 6€3MeYHiCThb, OllepaTop
Ma€ MOXJIMBICTb TO3HAYUTH HOro 1K «BeprudikoBaHuii». CTBOpEHHS TAKOTO «6iJI0r0 CIUCKY»
JLO3BOJISIE:
e YHUKATH COpalloBaHb BiJl lepeBipeHOro NpUCTPOIO B OAa/bIIIN po60Ti U
30CepeIMTUCA HA aHaJi3i IHIIUX JpKepeT;
e UiTKO 6a4MTH, Ki IPUCTPOI B CIUCKY BXKe MepeBipeHi, a Ki 11e Hi;
e MUTTEBO QiKCYBaTH NOSIBYy HOBUX NPUCTPOIB;
e yHMKaTH iHQOpMaLilHOTO NepeBaHTaAXXeHHs i/l Yac JOBTOTPUBAJIOr0 MOHITOPUHTY
(1106 BiZoMi «ApYKHi» AKepesia He TeHepyBa/Iu TPUBOXKHI MOl i 0y/ib-s1Ke HOBe
CIpaLoBaHHS MOTIJIO IIBUAKO IPUBEPHYTHU yBary).

Ha BiaMiHy BiJi 3BUMaHUX IPUCTPOIB, TPUBOTA BiJ| AKMX BUHUKAE B pa3i epeBUILLeHHSA
3arajibHOr0 NMOPOTY, He6e3MeYHiCTh BepuPiKOBaHUX NPUCTPOIB BU3HAYAETHCS HA OCHOBI
iHauBiAya/IbHOrO «BepudikoBaHOro» nopora. Taka opraHisalisi J03B0JIsi€ BCTAHOBUTH
BUIIUH MOPIr AJis epeBipeHUX NPUCTPOIB i 3aMo6irTv XM6HUM CHpall0oBaHHSM BiJ] HUX.
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Cratyc «BepudikoBaHU» MOXKHA BCTAHOBUTH, K011 NaHesb « Wi-Fi» nepebyBae B pexxumi
aHaJsi3y NpUcTporo. SKILo el npanopenpb YBIMKHEHO, IOPYY 3 HUM 3’IBJISIETHCS PETYASATOP
piBHA BepUpiKOBaHOTO MOPOTY.

BepudikoBauuii v Bepudikos.nopir (dBm):

PiBeHb BepriKOBAHOI0 NOPOry aBTOMaTUYHO BCTAHOBJIKETHCS BiZJIIOBIZHO 10
HaKOMHWYEeHOT0 MaKCUMaJIbHOI'0 PiBHSA NPUCTPOIO 3 [10/laBaHHAM HEBEJMKOI0 GiKCOBAaHOIO
3HaueHHA. lle 03BOJII€ YHUKHYTH CIIpALlOBaHb BiJj NPUCTPOIO MakKe B yCiX JIOKaLigX, e 10
[JbOTO BUKOHYBAJIOCA MOT0 BUMIPIOBAaHHSA. 3 [1bOTO MOMEHTY CIpaL0OBaHHA Bij
Bepu(}iKOBAHOTO NPUCTPOIO MOXKJIMBE JIMLIE TOJI, Kou ioro RSSI-piBeHb epeBUILUTD Ll
IHAMBIya/IbHUH MTOPIT.

Kousin npucTpiit Mae ctaTyc BepudpikoBaHOT0, HOTO 1IKasia piBHS HAOyBa€E «KMUPHOTO»
3€JIEHOI'0 KOJIbOPY HAaBITh Y pa3i NepeBUILleHHA 3araJbHOI0 IOPOTOBOTO PiBHA, OCKIIBKU
TPHUBOXHI [IOAII Bif HbOT'O HE T€eHEePYThCA.

Ilopaaa: Pa3oM i3 npucBoeHHsM cTaTycy «BepudikoBaHuii» foaBaiiTe 10 NIPUCTPOIO
TEKCTOBHUU KOMeHTap. Y HbOMYy BapTO 3a3HAaUYUTH THI 06J1aZJHAHHS, HOT0 IpU3HaYeHHs ab0
Miclie po3TallyBaHHA.

[Ipukiaay koMeHTapiB: «OCHOBHA TO4YKa JlocTyny», «[IpuHTep y kabiHeTi 5», «TenedpoH John
Smith» To1o.

llg indpopMarnis Bifo6pakaTUMETbCS B 3arajibHOMY CIIMCKY MPUCTPOIB, 1110 3HAYHO
MOJIETIIMTD CIPUMHATTA JAHUX Ta aHaJIi3 paZjio06CTaHOBKH.

Ba)xsiMBa npUMiTKa 1040 6e3neKu

[nenTudikaris npuctpoiB Wi-Fi noimykoBuMu cucteMaMu 3/[iiCHIOETHCS BUKJIIOYHO Ha
OCHOBI anapaTHoro ifeHTudikaTopa (MAC-aapecu). [IoTpi6bHO PO3yMiTH, 1110 3JIOBMUCHUK
a6o mnuryHcbkul Wi-Fi-nnpuctpiii Moxke BCTaHOBUTH 6yAb-1Ky MAC-azpecy ¢ iHuIi
aTpubyTH, 30KpeMa 1 KJIOHYBaTH Ballli HASBHI TOYKH AOCTYNy ab60 3po6uTu ayo6sikat MAC-
aZijpecy KJieHTa.
He Mo>kHa BBaXkaTHu AKYCb BepuPikoBany MAC-agpecy «Ha3aBXKAH 6e3MeYHOI0»,
HaBITh AKI0 BU Qi3NUYHO NEPEBIPUJIU IXKepeJsiO CUTHAY.
o KopucryiiTecs BigmiTKot «BepudikoBaHui» 3 06epexHicTIo!
e [lepiognMyHO MOBTOPIONTE aHaJi3 Ta JIOKaJi3allil0 MPUCTPOIB.
e Y pasi JOBroTpUBaJJOro CTallioHapHOI'0 MOHITOPUHIY CTEXTE 3a aHOMaJIiAMU
(3MiHOM0O piBHS curHasny) Bif BepudikoBaHUX NPUCTPOIB Ha rpadiky TpuBor. Y pasi
MOSIBU «KJIOHY» MOXKJIUBI BiIXUJIEHHSI PiBHA SIK Y MEHIIMH 6iK (KJIOH po3TalloBaHUU
JlaJii, Hi>k opyriHaJz), Tak i B 6i/IbIIKM (KJIOH PO3TalllOBaHUM OJIMKYE).

Ilopaaa: HamaraiiTecs: He BCTaHOBJIIOBAaTH 3aHA/ITO BUCOKUHM BepUPiKoBaHUH piBeHb. e
JI03BOJIUTH BYaCHO MOMITHUTH NMOSIBY «KJIOHY», IKIII0 KOT0O PiBEHb IEPEBULIUTD MOPIr: y
TaKOMY pasi L1KaJia Haby/ie 4epBOHOTO KOJIbOPY, YBIMKHETbCS 3BYKOBa TPUBOTQ, a rpadik
TpUBOT y pexxuMi «PiBeHb He6e3neKu» Bij06pa3uTh NMOAi0 BiJ npucTpoto. Bigainanrte
HNPUCTPOI IKi MOXKYTb pyXaTHCsl pa3oM 3i CBOIM BJIAaCHUKOM (TesiepOHH, NJIalleTH) BiJ
cTalioHapHUX (TOYKH JOCTYIy, KOMI'I0OTePH, OPTTEXHIKA) Ta BCTAHOBJIIOUTE OiJIbLINUHI JOMYCK
NOPOTyY AJi IPUCTPOIB AKI IepeMillyoThC.

CkugaHHs BepudikoBaHOro Nopory AJis NIpUCTPOiB

[lepen TpyUBa/IMM MOHITOPUHIOM, KOJIM NIOLIYKOBa CUCTeMa MpaljoBaTUMe CTallioHapHO, BU
MOXKeTe CKUHYTH NOPOTHU BCiX BeprpiKOBaHUX MPHUCTPOIB, 1106 MiABUIIUTH YYTIAUBICTD [0
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3MiHu RSSI. Lle 03B0/IMTH rapaHTOBaHO 3adiKCyBaTH NOSABY «KJIOHY» TOYKHU JOCTyNy /

KJIIEHTA, AKILO0 TaKUH KJIOH Oy/ie pO3TallOBaHUM OJIMXKYe 10 CUCTEMM.

IopsAaoK Aill 4151 CKUJAHHS MOPOTiB:
1. BcTaHOBITH CUCTEMY CTaLliOHAPHO TaM Jie BOHA IlepebyBaTUMe NPOTArOM HAaCTYIHUX

BUMIpIOBaHb

[lepexonaiTecs, o naHesnb «Wi-Fi» nepebyBa€ y 3BU4ailHOMy pexxUMi (He B peXUMi

aHas1i3y KOHKpPeTHOI0 IPUCTPOI0).

BigkpruiTe KOHTEKCTHE MEHIO ITaHeJIi.

[lepeiniTh y nyHKT « CKHHYTH».

Bubepith komanay «(CkuHyTn) MakcumasibHu RSSI»

[TouekaiiTe feKijsbKka XBUJIMH (260 J0BIlEe) 11106 HAKOMMYMBCSA HOBUM MaKCUMaJIbHUH

piBeHb RSSI

7. Bubepitb koMaHay «(CkuHyTH) [loporu A/ BepudikoBaHUX NPHUCTPOIB». [lj1s BCixX
Bepu(diKOBaHUX NIPUCTPOIB OYAYTh BCTAHOBJIEHI MOPOTHU 3 HAKONUYEHOTO
MaKcuMasibHOTO piBHA RSSI

N

AR

B3aemogaitodi npuctpoi

[1if; yac nomykoBUX pobiT, OKpiM BHUSIBJIEHHS Ta aHaJi3y caMux npuctpoiB Wi-Fi € kpaii
Ba)KJIMBUM BUBUYEHHs X 3B's13KiB. Lle /103BoJIsie cucTeMaTr3yBaTH iHpopMaliito npo
6e3/IpOTOBY Mepexy Ha 06’€KTi Ta LIBHU/IIlIe BUSBUTH Mi103piJi mKepesa.

Y pexxuMi aHasi3y OKpeMOoTo NPUCTPOIO MOLIYKOBA CUCTeMa BiJjo6pakae MOro 3B'I3KU 3
iHIIMMH 06'eKTaMu pajioedipy Ha BKIaAli «B3aeMoaiodi npucTpoi».

KoxkeH TUI MPUCTPOIO, L0 aHaMI3YEThCA (TOUYKa JOCTYMY, 3'€JHAHUM KJIi€EHT abo He3'eHaHa
CTaHIlisl), Ma€ CBil XxapaKTepHHUM NMaTTEPH MOBeAIiHKU Ta Habip B3aEMO/Iiil:
e Koun aHanizyeTbcsa Touka gocryny (AP — Access Point):
BoHa aKTHBHO B3a€EMO/Ii€ 3 aBTOPU30BAHUMH B ii Mepexi 3’ JHAaHUMU KJIiEHTaMHU
(STA), 3xiticHIOr0YM NOCTiHHUK 00MiH JaHuMHU (Data-kazpu). BogHoyac BoHa
nepiogUYHO KOMYHIKye 3 He3’efHaHUMHU cTaHLisMU (NC-STA), ki npoxoAsaTh MOB3:
OTPUMYE BiJi HUX KaJipu ynpaBjiHHA Probe Request (3anuT Ha ckaHyBaHHA) i
BignoBigae kagpamu Probe Response (BignoBigb Ha CKaHyBaHHs ).
[IpumiTKa: 3 oriaay Ha ciequdiky npotokosay 802.11, A1 JieriTUMHOIT TOYKHU
JIOCTYIy € HOPMaJIbHUM HaKONWY€EHHS [JOBrOr0 CIUCKY He3'€JHaHUX KJIIEHTIB i3
KOPOTKOI0 iCTOpi€l0 00MiHy (HM3bKi 3HaUeHHA JIYUAbHUKIB RX / Tx). AKI10 K y
CIHUCKY B3aEMO/IiH 3'AIBJSIETbCS NPUCTPIiM i3 aHOMa/JIbHO BUCOKUM TpadikoM 6e3
nepexoAy B CTATYC 3'€AHAHOTO, Ile MOXKe CBIJUMTH PO CIpoOy aTaKu Ha TOUYKY
JlOCTyNy ab0 CKaHyBaHH4 Il Bpa3/JIMBOCTEW.
o Kouu aHanisyeTbcs 3'egHaHa craHuisa (STA — Station):

Len knienT (HanpukJag, nigkatodenunt 1o Wi-Fi cMapTdoH 4u HOyTOYK) Bezie
aKTHUBHY B3aEMO/it0 (BOCTOPOHHIM 0OMiH IaHUMH) 3i CBOEIO TOYKOIO JOCTYIIY.
[lapasiebHO NPUCTPiN MOKe NMePioJUYHO B3aEMO/ISATH 3 iHIIUMU TOUKAMU JOCTYIY,
He 3'€JHYI0UUCH i3 HUMU (HaNpUKJIaJl, Ha/[CUIal04y 3allIUTH JJI51 OL[iHKU PiBHA
CUTHAJIy CyCiIHIX TOYOK MiJ Yyac NiiTOTOBKU 0 POYMIHTIY).
IIpumiTKa: ¥ cnvcky B3aeEMo/ il 3'eJHaHOTO KJli€eHTa rosioBHa AP 3aBx/J1 MaTuMe
HaNO6ibI MOKAa3HUKU JIiUWIbHUKIB RX / Tx Ta crabinbHuii pieHb RSSI. [TosiBa B
bOMY CIIMCKY iHIIUX TOYOK JOCTYIy 3 BUCOKOIO aKTUBHICTIO MOXK€e BKa3yBaTH Ha Te,
1110 MPUCTPi HAaMarawThCs TepPeXONUTH 3a A0NOMOror pelKoBoi 6a30BOi CTaHIIil
(aTtaka Tuny Evil Twin).

62



e Kouu aHanizyeTbca Hes’egnana crannist (NC-STA — Non-Connected Station):
[le KJIiEHTCbKHUM NPUCTPIN, AKMU Hapasi He NMiAgKA4YeHUun 0 xkoaHo1 Wi-Fi mepexi
(Hanpuknaj, cMapTdoH i3 yBiMmkHeHUM Wi-Fi, 110 mykae 3HailoMi Mepexi). Bin
LMKJIIYHO Hajcuiae B edip kapu ynpas/iHHA TUny Probe Request Ha pisHUX KaHasiax
i gikcye Bignosigi Probe Response Bif ycix Touok gocTyny B paziyci L0CIXKHOCTI.
IIpumiTka: ¥ BKJIaA1i B3aEMO/[ill TAKOTO NPUCTPOIO BiZloOpakaTHMeThCS BeJUKa
KIJIbKICTb PI3HOMaHITHUX TOYOK JOCTYILY, aJle JIIYUJIbHUKHU KaJpiB AJ1 KOXKHOI 3 HUX
O6yAyThb MiHiMaJbHUMHU. 3a cieuPiKOI0 [IUX 3aMUTIB OllepaTOp MOXKe BU3HAUYUTH, AKi
caMe Mepexi Lied MPUCTPIN «IIyKae».

Ha ckpiHIoTi HaBejeHUM pUKJ/IaJ, aHaAi3y TOYKHU JOCTYIY, L0 Ma€ iieHTHdikoBaHOTO
BUpOOHUKa Apple, Inc. B cnrcky B3aeMo/ilounX NPUCTPOIB NPUCYTHIH ps/J| 3'€JHAHUX Ta
He3'e/JHaHUX CTaHLiN (KIi€HTIB).

4 PiBeHb

Buxin B Mpuctpiit:
Bupo6Huk: Apple, Inc.
Tun IIPUCTPOIO Tun: AP (touka goctyny)
mo SSID/Auth: / WPA2-PSK
aHa/i3yeThCs RSSE: 43am [
Mopir: -75 dBm —
KomeHTap:
BepndikosaHui
B3aemogitoui NpucTpoi IHZ[PIKaTOp
nepezgadi

- MAC Detani Ch RSSI / Kagpu
[Ipuctpoi, o
B3aEMO/IIOTE 12 NWies Il 680/10K P

1 -61 35 P
T —— D 10,11 @m
un .

. 12 6| 2 [HguKaTo
B3a€EMOJII0YOr0 ez el Aul p
IPpUCTPOIO Apple, Inc. 112 Jfies 18/48 Y NNpUuHuoMy

12 (TR 2
o7 .
o 2 Tepexiz g0
aHasizy

B3aEMO/il040T
0 MPUCTPOIO

Y cnvcKy B3aEMO/Iit04YMX NPUCTPOIB BiZJ0OpaKaETHCSA CTaHAAPTHA iHPopMallis: TUII
npuctporo (ikonka), MAC-agpeca, SSID (aJ1s1 To4ok goctyny), po6oyi kaHasiu (Ch), niunibHUK
Kazpis, mkasna RSSI Toio.

OkpiM upboro, Ha koMb6iHOBaHiM iKaJi «RSSI / Kagpu» Bijo6pakaloThcsl 4OAATKOBI
JIMHAMIivyHi IHAUKATOPH, AKi AeTali3yI0Th HaNPsSMOK Tpadiky:

e IHaMKaTOp NpUMAOMY (CTpisiKa BHU3): ClIaJIaxye, KOJIU PEECTPYIOThCA KaApH, SKi
NPUCTPIH, 1110 aHaNi3YEThCS, HAJICUJIAE LIbOMY B3a€EMO/Iil04OMY IPUCTPOIO (TOOTO
B3aEMO/Iil0YUH PUCTPIiK Mpall0€ HA TPUKOM).

o InaukaTop mepepgadi (CTpizika Bropy): cnajaxye, KOJu PeECTPYOThCS KaJipH, AKi
B3a€EMO/Ii0YHM PUCTPIN HaJICUJIA€E IPUCTPOIO, L0 aHaMI3Y€EThCA (TOOTO
B3a€EMO/IiI0YMM PUCTPIiN NpaLIOE HA ITepeiayy).

CnisibHUM aHaMi3 iIHAUKATOPiB NpUiioMy/nepeadi Ta JiunuabHUKIB Rx / Tx 03BoIsIE

MHUTTEBO BU3HAYUTHU NATTEPH MOBEAIHKN B3aEMO/iI040r0 06'€eKTa (HaNnpuKJIaj, 4u 1ie
NacUBHUM c/yxay, YU aKTUBHUH iHiLiaTOp 06MiHy).
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Hagirauis Ta nepexij no gepeBy B3a€EMO3B'A3KiB

dyHKLiA epexoy M0 JepeBy B3aEMO/iI0UUX IPUCTPOIB [J03BOJISIE ONIEPATOPY MUTTEBO
nepeMuKaTy GOKYC AOCAiX)KeHHS. K10 y CIUCKY B3aEMO/iM BUSBJIEHO NiZj03pinil 06'€KT,
omnepaTop MOXKe HaTUCHYTH KHOIIKY «BIPaBoO» (CTpiJIKa mepexoAy) HaBNpOTH LjbOTO
06'eKTa.

Y ueit MomeHT iHTepdelic naHesi «Wi-Fi» aBToMaTU4YHO nepebyA0BYETHCA:
1. B3aeMopiouuil IpUCTPil CTaE HOBUM F'OJIOBHHMM 06'€KTOM aHasli3y.
2. CucTreMa NOYMHAE CKAaHYBATHU BUKJIIOUHO MOT0 po604i KaHaJIH.
3. Bkuagka «B3aemogiroui npucTpoi» OHOBJIIOETHCA U IOKA3YE BKe MOT0 BJIaCHE
OTOYEeHHS Ta 3B'I3KMU.

[lepexiz 1o fepeBy He IPOCTO NepeEMUKAE €KPaH, a CTBOPIOE JIAHIF0KOK JOCJIiJKEeHHS
(cTexk mam'sATi):

e OmnepaTop MoXe 3arJIM6JI0BATHUCA T10 lepeBy B3aEMO3B's13KiB Ha KiJibKa piBHIB
(Hanpuknaz: Touka goctyny — 3'eHaHUM cMapTPOH — [HIIIA TOYKA JOCTYIY, IKY
ek cMapTdoH mykae — HacTynHUM KIIEHT 1i€l TOUKH).

o HagiraniiHa kHonka «Buxig» npaijoe 3a TpUHIMIIOM NOBEPHEHHS HA OAUH KPOK
Ha3a/, y 3BOPOTHOMY NOpAAKY. BoHa /103B0JIsIE KPOK 32 KPOKOM IIOBEPHYTHUCH [0
MOYaTKOBOTO 00'€KTa JIOC/IiIP)KEHHS 6e3 BTPAaTH HAKOMHWYEeHUX AAaHUX Mpo Horo RSSI
Ta KaJ|py.

[s1 yHKILis1 He3aMiHHA /J1s1 BUSIBJIEHHS TPUXOBAHUX peTpaHcasaTopiB, Wi-Fi MmocTiB a6o
HECaHKIiOHOBAHUX KJIIEHTIB, IKi HAMaralTbCsl MAaCKyBaTHCA MiJ JieTiTUMHe 06J1alHaHHS,
MiAKJII0Yal4yMCh Yepe3 NPOMDKHI IPUCTPOI.

|cTOpiA aKTMBHOCTI

Axio 3anuc xKypHany yBiMKHeHUH, nporpaMa Breeze RF peecTpye icTopito akTUBHOCTI 11O
KO>XHOMY BUsiBJieHOMY Wi-Fi-ipucTpotro 3 MOXIMBICTIO ii nepersisifly Ha rpadiky naHeJi
«Tpusoru».

Axio 3anuc He aKTUBHUHY, rpadik HAKOMMYYE iICTOPIiI0 10 BUOPAHOMY IPUCTPOIO ajie CKUJAE
il mpu BUOOPI iHIIOTO Ta NOYUHAE HAKOMTUYEHHS CIIOYaTKY.

[[lo6 yBiMKHYTH neper/isij icTopii Ha rpadiky Heo6xiJHO BUOpATH NPUCTPIiK B TabJIML Ta
BcTaHOBUTH npanopenpb «Wi-Fi: XX:XX:XX:XX:XX» (MAC-agpeca npucTpo0) Ha naHesi

«TpuBoru».

['padik icTopii no BU6paHOMy NPUCTPOIO OyZe BijoOpakaTHCA HaNiBIPO30pUM
IIOMapaH4YeBHUM KOJIbOPOM:
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6 PiBeHb Cnektp Tpueorn

- BusBneHo MoTouui 3aranbHui
i MpucTpiid:
Hebe3neuHux AianasoHis 16

Bupo6HMK: Apple, Inc. He6e3neuHux curHanis 105
Tun: AP (touka aoctyny) He6esneunux npucrpois Wi-Fi 30
SSID/Auth: / WPA2-PSK He6esneunux npucrpois Bluetooth LE 69

RSSI: -41 dBm

Mopir: -75 dBm —

KomeHTap:

Moxkaszatu BCi noajl Jlo ocTaHHbOT noAil
¥ ABTONpPOKPYUyBaHHA MokazaTu nikosy Hebe3neky

Bepudikosanuii v Bepudikos.nopir (dBm):  -38 v Il 3arancHnia [lianason: Band 8
S — o v Wi-Fi: 88:1F:A1:33:16:8C BLE: F8:71:C2:18:7AE8
-10

SSID Ch  RSSI/Kaapn

J o

11,10 -43

-20
-30
-40

1 -43
-50

g92] -48
Intel Corporate 60

-70

-80

10:22:20 10:23 10:223:40 1024220 1025 102540  10226:20 1027
08.07.2026

AzureWave TechnoloaV |...

[Ipu BUOODI iHIIOr0 NPUCTPOIO B Tab ML rpadik 6yse aBTOMaTUYHO Ha/IAlITOBYBAaTHUCh HAa
BiZjoOpakeHHs iCTOpil HOBOrO NPUCTPOIO.

3a fonomoroto ¢yHKIii MacluITabyBaHHA (1Ka aKTUBYEThCS Mif, 4Yac KJIaljaHHs MUIIKOI Ha
rpa¢iky) Mo>KHa THy4YKO Ha/IallITyBaTH YaCOBUM iHTepBaJl BiloO6paskeHHs JaHUX:

o KopoTkuii iHTepBaJ (IUBUAKE OHOBJIEHHA YacCy) — ONTHUMi30BaHUH AJisI MUTTEBOTO
BiZiCTeXXeHHs 3MiH pPiBHS CUTHaJy 6e3mnocepeHbO MiJ Yac JioKaJisalii (momykKy)
JhKepeJa.

e JloBru# iHTepBaJ (MOBiJiIbHEe HAKONMUYEHHs) — NPU3HAYEHUH JJ151
pPeTPOCNEKTUBHOIO aHa/li3y aKTUBHOCTI IPUCTPOIO Ta BUABJIEHHS NATTEPHIB KOTO
NOBeJiHKY IPOTATrOM TPUBAJIOTO 4acy.

Bu MoxeTe 6is1bll1 AeTa/IbHO 03HAHOMHUTHUCH 3 PO60TO0 3 rpadikoM y po3aini «I[laHesb
«TpuBoru».

BinobparkeHHs npucTpois Ha rpadiky cnekTpa

[Iporpama Breeze RF nigTpumMye Bio6pakeHHs1 ikoHok Wi-Fi npucTpoiB 6e3nocepeHb0 Ha
rpadiky cnekTpa. BoHu po3MimyoThbcs Ha BiiOBIAHUX YaCTOTHUX KaHaJIaX i3 IPUB'I3KOI0
Jl0 IXHbOT'O IOTOYHOTO piBHA curHasny (RSSI).

BisyasibHe 0€HaHHA CIIEKTPOrpaMH 3 JaHUMU ckaHyBaHHA Wi-Fi 03BoJisie onepaTopy
HAO4YHO OLIiHIOBAaTH pafjio006CTaHOBKY Mif, Yac OmisiZly IPUMIllleHHS] B peXKHMMi peajibHOTO
yacy:
o Hao6smm:xeHHs 0 06'€KTa: iKOHKA IPUCTPOIO, 10 IKOTO HABJIMKAETHCS MOIIYKOBA
cUCTeMa, 3MilllyBaTUMeTbCs Bropy (piBenb RSSI 3pocTae no BepTukaii).
o BiaaasneHHA Bij 06'€KTa: iKOHKaA PUCTPOIO, BiJl AKOT0 CUCTeMa BiJi1aEThCA,
3MilmyBaTuMeThbcsl BHU3 (piBeHb RSSI nazae).
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fIK yBIMKHYTH BiJJ00paKeHHA:
1. ¥V meH1o naHesi «CrneKTp» BubepiTh NyHKT «IIpucTpoi» — «Wi-Fi».
2. Macwra6yiTe rpadik cneKkTpa /s Bijo6paxkeHHs KOHKpeTHOro fianazony Wi-Fi —

2.4 Ty a6o 5 I'Tu. 3po6buTH 1e MBUAKO MOKHA /IBOMa CIIOCO6aMU:
o [IlepeiniTh Ha naHesb «PiBeHb» i ABiUi KJALHITH HA NOTPIOHUH Aiana30H.
o /iBiui KJIAaLHITH Ha OYAb-aKUU NpUCTpil y naHesi «Wi-Fi», uui poboyi kaHau
BiINOBIJJalOTh IIyKaHOMY Jiana3oHy (kaHaau 1-14 anaa 2.4 I'Ty a6o kaHau
100+ g 5 I'T).

0co06/1MBOCTi peKUMiB BiJ00pakeHHS:

PeXXuM 3ara/IbHOro CKaHyBaHHS: 32 BEJIMKOI KiJIbKOCT1 BUAABJIEHUX TOYOK JOCTYIY
Ta KJIIEHTIB BeJIMKa KiJIbKiCTh IKOHOK MOXe Bi3ya/IbHO NepeBaHTaXyBaTH rpadik
CIeKTpa.

Pe>kuM aHas1izy OKpeMoro npucTpor: Ha rpadiky Bijo6paXkaeTbCs LiJIbOBUM 00 '€KT,
a TaKOX MOB's13aHi 3 HUM NPUCTPOI (HanpuKJIaJ, KJIEHTH, NiJKI04eHi 10
aHa/i30BaHOI TOYKH A0CTyny). Lle 3HaYHO NoJIeruye oLiHKy cuTyalii BcepeguHi
KOHKpEeTHOr0 6e3/ipoTOBOT0 KJacTepa.

BuasneHHa npuctpois Bluetooth Low Energy

[IpoToko.s Bluetooth Low Energy (#ani — BLE) 6yB cTBopeHuil /iy1s1 nepezadi iHpopmMariii 3
MiHIMaJIbHUM €HeproCcloXXUBaHHAM. K HaCIiA0K, 3aKJ1aHI IPUCTPOI, 1[0 6a3yIOTHCA Ha Iil
TEXHOJIOTii, Bi/Ipi3HAOTHCSA TPUBAJIMM YaCOM aBTOHOMHOI p060TH, HU3bKUM
€HeproCroXUBaHHAM Ta CKJIAJHICTIO BUSABJIEHHA.

Oco6MBOCTI 3arpo3, noB'si3aHux 3i craHgapTom BLE:

PexxuMm pagiomoBuyaHHs (Stealth-mode): MoxxIMBicTh HaKONTUYyBaTH iHPOpMallito B
JIOKaJIbHIM MaM'sITi Ta nepeAaBaTH il KOPOTKHMMH iMITyJIbCHUMHM iHTEpBasiaM 4 4yacy.
ApanTuBHUM BUXiJ B edip: akTUBallig epeJjaBaya JiMlie TOZi, KOJIU 3a3/aJerib
BU3HAUYEHUU IPUCTPIN-«OTPUMYyBa4» JAHUX 3'ABJSETHCA B 30Hi paZlio3B’A3KYy.
JOCTyNHiCTh NIPUIAMaJ/ILHOTIO 06JIaJJHAHHA: Bi/ICYTHICTb OTPEOH Y Clielia/li30BaHUX
3acob6ax NpUHUOMY — OTPUMYyBa4Y€eM JaHUX MOXKe OYyTHU 3BUYAHHHUM cCMapT(OH,
IJIaHUIeT ab0 KOMI'I0Tep 3JI0BMUCHUKA.

THy4KicTb TONOJIOTiI Mepexi: MOXKJIUBICTb po60TH K y pexxuMi «Ilepudepis»
(Peripheral — HagaBau nocayru/ganux), Tak i B pexxumi «llentpanb» (Central —
KOPUCTYBau MOCAYTH/IpuniMay).

MacKyBaHHA B pajio4acTOTHOMY I0JIi: BUCOKA HACUYEHICTb CY4YaCHUX NPUMIlLlEeHb
JieriTiMHUMU curHaiaMu Wi-Fi ta iHmuMuy no6ytoBuMu npuctposimMu Bluetooth
YCKJIaJHIOE BUSBJIEHHS 3aKJ/1a/I0K 3a J0NIOMOT010 3BU4alHUX PaZliouacTOTHUX
JleTeKTopiB (iHAMKATOPIB M0JIs1) a60 aHaJi3aTOPIB CIEKTpa.

IlocriiiHa 3MiHa izeHTHdiKaTOPIB: 6e3nepepBHa poTalisga MAC-aapecu Ta CTPyKTypH
KOpHCHOTO HaBaHTakeHHs (Payload) mig yac po6oTu B pexkuMi po3cuiaHHs
cnoBimeHb (Advertising).

IIpuxoBaHicTh y 3’€AHAHOMY CTaHi: HEMOXKJIUBICTb AelInPpyBaHHSA edipy, a TAKOXK
NOBHA BiZiCyTHiCTb curHaJiB cnoBieHHs (Advertising), Ko/u «3ak1aJiKa» Bxe
BCTAHOBUJIa 6e3n0cepe/iHiN 3B'130K 3 OTpUMYBayeM i BeJie IpsAIMy Nepeady JaHHUX.
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OCHOBHI BU/M «IINUTYHCbKOro» 00J1afHaHH4, 110 BUKOpUCTOBY€E BLE:

e MikpodoHu: npu3HaueHi A/ HErJIaCHOTO 3HATTS aKycTU4HOI iHpopmauii. CyyacHi
MoayJi BLE 03Bo/ISIIOTH 3/jilicCHIOBAaTU POHOBE HAKONMUYEHHS ay/lio/laHUX Ta IXHIO
nepioguyHy NaKeTHY TPaHCJALIO.

o [lomykoBi MiTKH (TpeKepH): npU3HayeHi /iJisl HeIJIaCHOT0 BU3HAUY€eHHSA
po3TallyBaHHS PYXOMOTro 06'€KTa, TPAaHCIIOPTHOTO 3aC00Y, BAHTAXY UM JIIOJAUHU
(meTasbHUN ONIUC HABEJIEHO AaJli).

e GNSS-Tpekepu Ta iHIe 06/1agHaHHA: BLE-kaHan Moxke BUKOPUCTOBYBATHUCSA SIK
1JI103 JIJ11 IPUXOBAHOI epeiadi HAKONMYEeHUX KOOPAMHATHUX JJaHUX Ta (abo) A
JUCTAHLIIMHOTO KepyBaHHA IIPUCTPOEM.

3 or/11ly Ha BUCOKY Hebe3MeKy, i/ yac NpoBe/ieHHs MOLIYKOBUX pOOIiT HE0O0XiAHO BUABJIATH,
¢isnyHO 0Kani3yBaTH Ta iAeHTUQIKYBaTH B 30Hi KOHTPOJIIO KO>KeH npuctpiit BLE Bcima
JOCTYITHUMHU METOaMH.

Be3sapoToBuii Moayib, BOyA0BaHMM y koMisiekcu Delta S Ta Delta X ocTaHHBOI'0O MOKOJIiHHS,
3/laTHUM BUABJATH NpucTpoi BLE y He3'eAHAaHOMY CTaHi LIJIAXOM CKaHYBaHHS iXHiX CUTHaJliB
cnoBiuieHHs (Advertising-naketiB). Lle f03BoJ1si€ dpikcyBaTH npuxoBaHi MikpodoHH, 110
OUiKyIOTb Ha 3'€/IHAHHS, BCi BU/IU NOLUIYKOBUX MITOK (OCKIJIbKU B pEXXKUMI HeJleraJlbHOTO
CTeXXeHHs BOHU 3aBX/|1 3aJIUIIAThCS B pEXKUMI CHOBilleHHs 6e3 NOCTiIHOTro 3'€/jHaHHSA) Ta
iHie He6e3neyHe BLE-o6/1aHanHs. Moay/ib 3iMCHIOE CKaHYBaHHS NapasiesibHO 3i
CHeKTpaJIbHUM aHa/i30M Ta [j03BOJISIE IPOAaHaJi3yBaTH KOKEH OKPeMUU NPUCTpin. La
$YHKIIiSI BMUKA€EThCS aBTOMAaTHYHO B pexkuMax «Bci curHanu» ta «be3gpoToBi/ISM», a s
IHIIMX NOIYKOBUX PEXXUMIB 11 MOXXHa aKTUBYBATU BPYYHY.

BaxxsiMBe 3ayBakeHHsA: BOynoBanuii 6e3apotoBuil moayb Delta S / Delta X 3a6e3neuye
CKaHyBaHHs npUcTpoiB BLE BUKJIIOUHO B He3’eiHAHOMY cTaHi (pexxuM Advertising). [IpoTe
onepaTop Mae 0060B’AA3KOBO 3/iMCHIOBAaTHU noiuyk npuctpoiB BLE, gki Bxxe nepebyBaroTh y
3'’egHaHoMy cTaHi (Connected) Ta gxkepes 10 6a3yOThCSA Ha iHIIUX BapiaHTax MPOTOKOJY
(Bluetooth Classic, abo iHlIi «KacCTOMHi» MPOTOKOJIM Ha Aiana3oHi 2.4 I'Tn). [ig BUsBJIeHHS
TaKUX IMPUCTPOIB BUKOPUCTOBYWTE CHEKTPaJbHbIM aHa/li3 1 pexuM [AOoCTifpKeHHS
yactoTHoro fianazony «ISM 2.4 GHz Wi-Fi/Bluetooth» (geTtanbHinie JuB. po3ain
«BukopuctanHs naHeJi «PiBeHb» JJid MOLYKY 6€3pOTOBUX CUTHATIB»).

Knacudikaunisa npuctpois

[IporpamHe 3a6e3neyeHHs1 Breeze RF Mae BOygoBaHui anroputMmu kaacudikanii BLE-
npuctpoiB Ha «Bci», «Tags» (MiTku)» Ta «Beacons» (HaBirauiiiHi Masgiky) Ta NOCTAa4a€ThCA 3
dalsiamMu JaHUX 1[0 3a6e3Me4yyoTh ileHTUiKallito BApOOHHUKA.

AHTeHa, 110 BiAnoBija€ 3a ckaHyBaHHA BLE, po3TamoBaHa Ha 3aiHi¥ aHeJ1i Npuiagy Ta Ma€
MapkyBaHHA «BLUETOOTH».

PeecTpanisa gaHux
KoJin yBiIMKHEHO 3aIuc )KypHaJly, CACTeMa aBTOMaTUYHO PEECTPYE TaKy iHpopMaliiio,
OTpYMaHy MiJ yac ckaHyBaHHs BLE:

e TabJIUIIO BUABJIEHUX IPUCTPOIB;

e iCTOpIiIO aKTUBHOCTI /JiI KOXKHOTO IPUCTPOIO.
i nani HafifiHO 36epiraloThCs B XKypHaJi ¥ MOXKYTb OyTH NeperyisiHyTi abo mpoaHasii3oBaHi B
OyAb-IKUH MOMEHT.
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3ByKOBa TpuBOra

AK110 Ha 3ara/sbHIN iIHCTPyMeHTa/IbHIM NaHesi akTUBOBaHO QYHKIiI0 «3BYKOBA TPUBOra», y
pa3i nosBu B edipi BLE-npucTporo 3 BUCOKMM (HeGe3nedyHUM) piBHEM CUTHa/ly Iporpama
CIOBICTUTB ONlepaTopa 0COGJIMBUM ABOTOHA/IbHUM CUTHAJIOM.

lle¥ ayiiocMrHasI CYTTEBO BiZipi3HAETHCA BiJj CTAHAAPTHOTO «KJIALLAHHA», IKe TeHEPYEThCS
i/l Yac TPUBOXKHUX MOJiH y Zliana30Hax ClIeKTPaJIbHOTO aHasli3y, 1110 A03BOJISIE ONIEpaTOpPy Ha
CJIyX MUTTEBO ileHTUIKYBaTH aKTUBHICTb caMe B 6€3/JpOTOBUX Mepexax.

3MmiHHI ifeHTHdiKaTOpH

[lInuryHceki BLE-nipucTpoi, Tpekepu (MiTKH), a TAKOX CIOXKUBYA eJIeKTPOHiKa (cMapTdOoHH,
HaBYIIHUKH, CMApT-TOAUHHUKHU) 3axXHIleHi Bi/l BiICTEXKEHHS IIJISIXOM MOCTiNHOI 3MiHU CBOET
MAC-azgpecu Ta KOpPUCHOrO HaBaHTaXeHHA. /[ligd 1boro BOHHU BHUKOPUCTOBYIOTH
KpuntorpagiyHUi poTaliiHUMN K04,

Taka 3miHa (poTariisi) 3a3Bu4yai Bifj0yBaeTbcsa KoxkHi 10-15 XBUJIMH, a B IeIKMX BUMAAKaX i
yacrime. Ko>kHa HOBa poTallisi CTBOPIOE HOBUM 3anuc (ek3eMILIsp) y TabauLi NPUCTPOIB
Breeze RF, Toii ik nonepeaHii eK3eMIIsSIp 3a/1MIIAETHCS B 6a3i IK HEAKTUBHUH.

IIs TexHOJIOTiYHA 0COGIMBICTH CTBOPIOE CYTTEBI TPyAHOLIi Mij Yyac pagioMoHiTopuHry BLE:

o TumyacoBui epekT nepeBipku: HeMox1Bo ileHTUDIKYBaTH Ta BepupiKyBaTH
BCi IPUCTPOI B IPUMIillleHH] «pas3 i Ha3aBx/u». HaBiTh nicsia noBHOI JioKasi3aLii Ta
aHaJsi3y KO>KHOT0 06'eKkTa Bxke 3a 15-30 XBUJIMH BU OTPUMAETE HOBUM CIIMCOK
«HEeBIJOMUX» IPUCTPOIB.

e MapHicTb CTATUYHHUX «6iI/IMX CIMCKIB» BepuPiKOBaHMX NPUCTPOiB: CTBOPUTH
NOCTiHHUHN OiJTMN CIIUCOK J03BOJIEHUX JIeBalCiB HEMOXKJIMBO (32 BUHATKOM
NOOAVMHOKUX J1eBalCiB, 1110 He BUKOPUCTOBYIOTb POTallilo afpec).

o IlepeBaHTakeHHs iHTepdeiicy: Tabiulsg NPUCTPOiB Ge3nepepBHO HATOBHIOETHCS
3acTapiJIMMU HEaKTUBHUMH 3aIMCaAMH, 110 YCKJIAJHIOE OTlepaTUBHUM aHaJIi3
paZlio06CTaHOBKH.

PekoMmeHaanii oa0 oprasdisanii TpuBasioro pagioMmoHitopunry BLE

3BakalouM Ha JIMHAMiyHy 3MiHYy aJipec, KJIaCUYHUM NiJIXi/Jl 10 MOHITOPUHTY He MpPaIjloE.
EdekTuBHa cTpareris BusaByieHHsA BLE-3arpo3 mae 6a3yBaTurcsd Ha TakUX Mifxo/ax Ta
¢yHkuisax Breeze RF:

1. ®inprpanis 3acrapiyimx gaHux: /leaktuByiiTe napameTp «I[lokazyBaTH HeaKTUBHI»
B MEHIO HaJIalITyBaHb. Lle 703BOIMTh IPUXOBATHU CTapi «Ay0JII0I04i» eK3eMIIAPHU
MIPUCTPOIB, AKi BXKe 3MIHUJIM ajpecy, i 3a/IMIIUTD Ha eKPaHi JIUlIe aKTyaJlbHY KapTUHY
edipy.

2. 3BY>KeHHsI 30HU KOHTPOJIIO 3a J0NOMOrol noporis: O6MexyiTe paziiyc BUsIBJI€HHS
NPUCTPOIB, BCTAaHOBJIIOIOYY BULUH nopir piBHA curHazny (RSSI). Lle fo3Boauth
BiACcikTH POHOBI NpUCTpPOI 3a cTiHaMU ab0 Ha BYJIULi ¥ pearyBaTH JIMIIE Ha Ti
JleBalicH, 1110 3HaX0AAThCs 6e3Mocepe/IHbO B LIJIbOBIM 30Hi.

3. BukopucraHHA QyHKUii «[JeHTUYHI NpUCTPOi»: 3aBXK/AU 3aCTOCOBYUTE Lier
IHCTPYMEHT JJ14 aHaJli3y CTPYKTYPHU KOPUCHOTO HaBaHTAXKEHH4 akKeTiB. BiH
JlorloMara€e MUTTEBO «3B's3yBaTH» icTOpito AeBaiica A0 i nicig 3mMiHu MAC-azpecy.

4. Kopensanisa 3 ¢isnyHO0 NpUCYyTHIiCTIO Jloge: CriBBiJHOChTE AaHi paJlioBUSBJIEHHSA
BLE i3 rpadikoM nepe6GyBaHHS BiJiBilyBa4yiB a60 nepcoHa/y B IPUMillleHHi.

5. MpodinoBaHHs JIeriTUMHUX NPUCTPOIB: [IpoaHanisyiiTe BLE-curuanu noctinHux
npauniBHUKIB (ixHiX TesedoHIB, TapHITYp To110) Ta 3adiKCyWTe XapaKTepHY CTPYKTYPY
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ixHix maketiB. lle J03BOJIMTH IIBU/IIIE TOMiYaTH aHOMaJIbHi ab0 HOBI HEeBifOMi
CUTHATypH.

6. PerynsipHuil JIOKaJIbHUM nowmyK: [loeHyiTe 6e3nepepBHUN GOHOBHUI MOHITOPUHT
i3 mepioAMYHMM LiIJIbOBUM NOLIYKOM (06X0Z0M TepUTOPIi) Yy 30HaX HAUBUILLOTO
PHU3UKY.

7. JAucraHniinHe kepyBaHHA (RDP): Oprani3yiiTe NoCTiHHUMNA MOHITOPUHT Yepe3
BiAaneHu poo6ounii ctis (RDP). lle 103BoINTE onepaTopy 6e3meqHo i
[leHTpaJi30BaHO aHa/li3yBaTU HAKOMUYEHY CTaTUCTUKY Ta rpadiku TPUBOT B peKUMI
24 /7 6e3 pisnyHOI NpUCYTHOCTI Ha 06'€KTI.

MaHenb «BLE»

[Tanesb «BLE» Bigo6pakae cnucok BUSIBJIEHUX NPUCTPOIB Ta iHpopMallito Npo HUX:

IHAuKaTOp Hebe3neKku KonTekcTHe MeHI0

2' PiseHb Wi-Fi

®inbTp

Bci Beacons 5/39 MpucTpin

MpucTpiit MAEW.C N Dletani RSS! / MakeTtu

Tuny “BLE 73:£9:E0:1B:E1:A0 AHasiisysar

74 -
Apple, Inc. H NIPUCTPIN

61:73:F0:5AF3:75
Apple, Inc.
6E:6D:F3:10:77:F9
Apple, Inc.
C1:1F:87:C1:61:ES
" Apgieing
[pucrpin ES:64:CO:AE4:27
THUITY Apple, Inc.

«MiTka» F3:04:7E:60:F8:9F
Apple, Inc.
40:02:3E:26:3B:5F
Apple, Inc.
E8:61:56:EE:23:64
Apple, Inc.
E9:5A:83:55:30:29
Apple, Inc.
CT:E7:FC:6A:5D:CA
Apple, Inc.
F4:26:AE:54:4B:8E
Apple, Inc.
[Ipuctpii 18:2E:16:81:0F:78
TI/IHy Google LLC
«Beacon 45:89:C2:46:59:A8
(MaﬂK) » Samsung Electronics Co. ..
53:E0:74:F9:85:89

Samsung Electronics Co. ..

-67

AirTag/FindMy

AirTag/FindMy

AirTag/FindMy

AirTag/FindMy

AirTag/FindMy

AirTag/FindMy

AirTag/FindMy

AltBeacon/Generic

AltBeacon/Generic

IHAMKaTOp HebGe3NneKM Ha BKJIA/Li Bij0OpaXka€e KiIbKICTb IPUCTPOIB, IKi IepeBUILYIOTh
nopir. BiH 03BoJIsI€ cifKyBaTH 32 CTAHOM CUTYallil KOJIM naHe b (BkaajgKa) « BLE»
HeaKTHUBHaA.

®inbTp Ko3BOJIsSI€E KaacudikyBaTH Ta BigoupaTu BLE-npucTtpoi 3a ixHiM TUNOM:

e Bci — noBHe Bifjo6paxkeHHs BCiX 3adikcoBaHUX y pasioedipi npucTpois.
e Tags — Bifo6pakeHHS] BUKJIIOYHO NOUIYKOBUX Ta NEPCOHAbHUX MITOK
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e Beacons — Bijo6pa)keHHs CyTO HaBiraliHUX MasiKiB.

3ayBakeHHsA: BusHaueHHs TUIYy IPUCTPOIO 3/iCHIOETHCA aBTOMAaTUYHUM
iHTeJIeKTya/IbHUM aJITOPUTMOM NPOTpaMU IIJIIXOM IJIMOOKOT0 aHa/1i3y KOPUCHOTO
HaBaHTaxeHHs (Payload) makeTiB cnioBilleHHS. 3BaXKal0YU Ha MOCTiHY MOSIBY HOBUX
OpeH/liB MiKpOeJIeKTPOHIKU Ta BUKOPHUCTAHHS PO3POOHUKAMHU HeCTaHapTHUX abo
3amKppoBaHUX NPOTOKOJIIB TPAHCAALII JaHUX, Llell aBTOMaTUYHUH a/ITOPUTM He AA€
100% rapaHTii 6e3moMu/IKOBOI Kaacudikanii npuctporo gk «Tag» (miTka). [lig yac
npoBezieHHs npodeciliHOi nepeBipKU onepaTop 060B'I3KOBO NOBUHEH JJ0AATKOBO
aHasi3yBaTH 3arajibHy KaTeropito «Bci», ockisibky HOBi, MogudikoBaHi a60 crenudiyHi
BLE-npucTpoi MOXyTb He IOTpanuTH y npodinbHi GinbTpu i 3auIIaTUCA B 3araibHOMY
CITUCKY.

Ta6smnsa npuctpoiB BLE Bifo6paxye Taki noJs:
e MAC — anapaTHUH ileHTUIKATOP NPUCTPOIO.
e Tunnpucrpow — rpadiuHe no3HayeHHS TUIY IPUCTPOIO:
o Ikonka «JlokaTop» no3Hadae npuctpoi Tumy «Tag» (MiTka)
o IkoHka «Masik» - mpucTpoi Tuny «Beacon» (Masiku reono3ullitoBaHHs )
o Ikonka «Bluetooth» - Bci ini BLE-nnpucTpoi, He ifenTUdikoBaHi sk Tag uyu
Beacon

e Bupo6GHUK — Ha3Ba BUPOOGHMKA 06J1a/lHAHHS, SKILO HOT0 B/AA/I0CS BUSHAYUTH 3a
iHpopMalli€ro 3 KOPUCHOT'O HaBaHTAXKEHHS.

e Jletani — nojatkoBa iHpopMalis npo npucTpiil. TyT BUBOAUTBCSA TUI IPUCTPOIO,
SKIIO Moro 6ysio ileHTHdiKoBaHO, iM’'s1 TPUCTPOIO (AKILO CIOBIIAETHCS) Ta iHIIA
iHdopMallis 3 KOpUCHOrO HaBaHTAXKEeHHS

e RSSI / [lakeTn — nOoTOYHUHU piBeHb curHay (B dBm) Ta JiYMJIbHUK 3apeECTPOBAHUX
NaKeTiB.

BigoopakeHHs piBHiIB curnasy RSSI
[lTkasiu piBHA curHasy Ha naHeJsi «BLE» BifoOpaxaloTb AeKijibKa 3Ha4YeHb:

1. MoToyHui piBeHb (MUTTEBO 3pPOCTAE Ta MHUTTEBO CHAJAE) — BiJOOpPaAXKAETHCS
SICKpaBO-3eJIeHUM ab0 SICKPaBO-4epPBOHUM KOJIbOPOM. AKTUBYETBHCS KOJIU IPUCTPil
nepejae iHpopmMmaliito i cnajae A0 MiHIMaJbHOrO 3HAa4YeHHSI KOJIM NPUCTPIN nepecTae
OyTH aKTHUBHUM.

2. IlikoBu# piBeHb (3pOCTae MUTTEBO, ajie 3raca€ i3 3aTPUMKOK) — BiJ0OpaKaeTbCs
CBiT/IO-3€JIECHUM a00 CBIiT/IO-4YepPBOHMM KOJIbOPOM. AKTHUBYETbCS KOJIM HPUCTPIN
nepejae iHpopmMmaliito i cnajae A0 MiHIMaJbHOrO 3HAa4YeHHsI KOJIU NPUCTPIN nepecTae
OyTH aKTHUBHUM.

3. MakcuMa/IbHUH 3apeeCTpOBaHUM piBeHb (3anaM’ITOBYE HAaWBUII e 3HAYEHHS 3a BCIO
cecilo) — Bifo6pakaeTbcs CipuM KoJibopoM. Hikosiu He ciaziae.

JIiyn/IbHUK NaKeTiB Be/le 00JIiK 3apeeCTpOBaHUX NAKETIB Bif MPUCTPOIO Ta J03BOJISIE
OL[IHUTH MOr0 aKTUBHICTb (iHTEpBaJs nepejayi).

IloaBIMHUK KJIIK Ha IPUCTPOI B CIMCKY HAJAIITOBYE BiKHO «CHIEeKTp» Ha BiZj0OpaKeHHS
BignoBigHoro Aianasony (2.4 GHz).

KoHTekcTHe MeHI0 naHeJsi «BLE» Hazlae focTym 0 TaKUX KOMaH/, Ta HaJIaLITYBaHb:
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[Mopir
[Nokasyeartu

CoptyBatu

CKUHYTH

Buganutn

Buainutn iAeHTMUHI NpUCTPOT

Iopir — BiIKpUBa€ HaJIalITYBaHHS IOPOr0OBOro PiBHA CUTHaY (AeTasbHille AUB. ONUC
HIKYeE).
Iloka3zyBaTHU — BCTAHOBJIIOE []0aTKOBUH QiNbTP BiloOpaXkeHHs IPUCTPOIB:

e HeakTuBHi (yBiMKHEHO 3a 3aMOBYYBaHHSM ) — Bifjo6paXkae NpUCTpPoO], AKi 6y/Iu
3apeeCcTpOBaHi, ajie BXKe He € aKTUBHUMHU Ta MAlOTh 3HAa4Y€HHA y 110J1i «4ac ocTaHHbOT0
BUSIBJIEHHA», 1110 IepEBUIIYE JONMYCTUMHUHN iIHTEpBaJl.

PekomeHnpanis: Bumukaiite «[loka3yBaTH HeaKTHUBHI» 11106 IPUX0OBATH C CTapi
HEeaKTHUBHI eK3eMIISIpYU NPUCTPOIB, L0 NepioJUUHO 3MiHIOIOTH ileHTudiKaTop,
0COGJIMBO Mic/isl TPUBAJIOTO PaJliOMOHITOPUHTY.

e BepudikoBaHi (yBiMKHEHO 3a 3aMOBUYyBaHHSIM) — Bifo6pakae BepudikoBaHi
IIPUCTPOI.

e (Cia6kKi (BUMKHEHO 332 3aMOBUYYBaHHSM) — BiJlo6paXkae MPUCTPOI 3 AyKe CIaOKUM
piBHEM CUTHaJY.

CopTyBaTM — BH3HaA4a€ CNoCib COPTYBaHHS MPHUCTPOIB y CIUCKY. JlOCTYIIHI BapiaHTH:

e RSSI (3a 3aM0OBYYyBaHHSIM) — COPTYBaHHS 32 MAaKCUMaJIbHUM HAaKOMMMYEHUM piBHEM
RSSIL

e [lepuie BUABJIEHHA — COPTYBAaHHSA NPUCTPOIB Y MOPAAKY YacCy IXHbOI'O BUABJIEHHS.

e JliYynJIBHMK KaAPpiB — cOpTyBaHHA 3a JIYUJIbHUKOM KaJipiB (TOOTO 3a aKTHUBHICTIO
NPUCTPOIB).

CKMHyTH:

e MaxkcumanbHuM RSSI — n103BoJIsIE CKUHYTH MaKCUMaJIbHUM HAKOTIMYEHWU M PiBEHb
RSSI. Ile kopucHO, KOJIM HEOOXiZHO MepecOPTYBATH MPUCTPOI Mif, Yac nepeMilieHHsA y
npocTopi (106 NigHATH HAWOJIMXKYI TPUCTPOI Bropy CIUCKY).

e TJloporu anas BeprupiKoBaHUX NPUCTPOIB — [03BOJISIE CKUHYTH ITOPOTH
BepHpiKOBaHUX MNPUCTPOIB [0 NOTOYHOIO0 MaKCMMaJIbHOTO HaKonu4yeHoro piBHA RSSI.

BujgajuTu:

e [Ilpucrpiii — Bua/sie BUOPAHUU NPUCTPIiH 3i CIUCKY.

e HeakTuBHI — BUJa/Is€ BCi HEAKTUBHI IPUCTPOI.

e (Ci1abkKi — BuJa/s1€ NPUCTPOI 3 AY>Ke HU3bKUM MaKCMMaJlbHUM HAaKONIMYEHUM piBHEM
RSSIL

e Bci — NoBHICTIO 0YUIIAE CIMCOK IPUCTPOIB.

BuainuTy ijeHTU4YHI NpUCTpoi - GYHKLIA 1110 103BOJISIE 6AYUTU B CIIMCKY iHILI NPUCTPOI 3
aHaJIOTIYHOI0 CTPYKTYPOI0 KOPUCHOT'O HaBaHTaXeHHH (UB. po3Aia «|jeHTu4HI npuctpoi Ta
ineHTUiKalliss HOBOrO eK3eMILIsipa»).

KHonka «IIpucTpiii», a TakoXK «CTPiJIKa BIpaBO» 6iJisl MPUCTPOIO J03BOJISIIOTDb EPEUTHU 10
aHaJli3y 0JlHOT0 OKpPEMOT0 NPUCTPOIO (AUBITHCS OMKUC HXKYE).
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Mopir BLE

[Ipu yBiMKHYyTOMY NYHKTI MeHI0 «[lopir» Ha iHCTpyMeHTaibHIN naHesi «BLE» 3'aBiseThca
BiZIIOBIHUH peTyaATOD:

Tags Beacons Mpuctpiv

75 dBm —

Ak npanoe nopir

Ilopir — ne piBeHb curHasy Bif npuctpolo BLE, y pa3i nepeBullieHHA AKOT0 IPUCTPIN
KJIACUQDIKYETHCS K «IIOTEHLIHHO HeOe3MeYHU .

BOynoBaHU# 6€3/IpOTOBHM MOAY/b 3JaTHUN NPUHUMATH HABITh Halc1ab1Ii CUTHAIU Bi/]
BiZila/IeHUX NpUCTPOIB. [lopir BUKOPUCTOBYETHCSA caMe /sl TOTO, 1106 BUAIIUTH i3
3araJibHOro CIUCKY NOTEHLiIHHO Hebe3MNevHi JpKepeJia, AKi po3TalloBaHi N061U3Y.

[Ipu nepeBUILleHHI BCTAaHOBJIEHOT0 NOPOTY 1iKasa piBHA RSSI 3MiHI0€ cBil KoJIip i3
3€JIEHOT0 Ha YepBOHUY, | CHCTeMa IOYMHAE BiITBOPIOBATU 3ByKOBUW CUTHAJ TPUBOTH
(K10 aKTUBHO). TAKKUM YHHOM, 32 JJOIOMOTO0 IOPOTY ONlepaTop MOXKe 3a/1aTH BipTyabHY
«30HY TPUBOXHOI Yy TJIMBOCTI» HABKOJIO MOIIYKOBOI CHCTEMH Ta MUTTEBO JIOKaJi3yBaTH
IPHUCTPO], [0 epedyBalTh y LiK 30Hi.

3HayeHHs [OPOTy 32 3aMOBYYBAaHHAM CTaHOBUTL -75 ABM, 1110 € ONTUMaJIbHUM JJ1A
61/IbLIOCTI MOLIYKOBHUX 3a/ay.

o Ilpu nigBuIeHHi mopory (Hanpuk/aazj, fo -60 abM) AJis cupaloBaHHS TPHUBOTH
NOTpPiOEH MOTYXKHIIIKUK CUTHAJI, TOMY YyTJMBICTb 10 TPUBOXKHUX MOAiHN Ta pajiiyc
30HY BUABJIEHHA 3MEHIIYIOThCS.

o [Ilpu 3HMKeHHI mopory (HanpukJazj, fo -85 AbM) 4yTJUBICTh CUCTEMHU Ta paaiyc
KOHTPOJIbOBAaHOI 30HU, HAaBIAaKH, 3pOCTAIOTh.

EMnipuyHa BiANIOBiAHICTh PiBHA OPOry Ta BiACTaHi TPMBOIM y IPUMILLEHHi:

PiBeHb nopory, Abm IIpucrpiit BLE B npsamin IIpucrpii BLE 3a cTiHo1I0
BUAMMOCTI (Mi>kKiMHaTHa Ler/ia)

-75 (32 3aMOBYYBaHHSIM ) 6-12m 3-6M

-60 2-4m™m 1-2m™m

-45 7o05-15m 0o0.2-05m

AK npautotoTb BLE-miTkK (Tags)

lls1 TeXHO/IOTiSl HAZIEXKUTD [0 Kaacy «['eono3unitoBaHHA 3 BUKOPUCTAHHAM MyOIiYHUX
Mepex» (Crowdsourced Location Networks). BoHa BUKOpUCTOBYE MiibSIpil CTOPOHHIX
cMapTQOHIB i JIaHLIETIB IK aHOHIMHI peTPaHCAATOPHU /15 MOIIYKY 06'EKTIB.

AAropuT™M po60TH MITKH

[Iponec nouyky Ta nepejadi KOOpAMHAT CKJIALAETHCA 3 YOTUPHbOX OCHOBHUX eTalliB:

e Kpok 1: TpanciAanisa curHaay (MiTka nepejae aaHi B edip). MiTka He Mae
BOyznoBaHoro GPS-Moayns i He nmifik/0ueHa 0 iHTepHeTy. BoHa npaijtoe BUK/IIOYHO K
aBTOHOMHUHU pazioMasnK. KoxHi KisibKa ceKyH/| IpUCTpin Hagcuaae yepe3 BLE cBi
yHiKanbHUM ifeHTUdikaTop. len ineHTUdIKAaTOP NOCTIHO 3MiHIOETHCH,
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BUKOPUCTOBYIOUM KpUNTOrpapivHUM POTYIOUUH KJ/II0Y, 1106 CTOPOHHI 0COOU He MOTJIU
BiZICTEXXyBaTH NepeMillleHHA caMol MiTKH B peaJIbHOMY 4aci.

e Kpok 2: [Ipuitom cmapTdoHOM-peTpaHCAATOPOM. [10B3 MiTKY IPOXOAUTH
BUIIA/JKOBUM NlepeX0KUH i3 yBIMKHeHUM cMapTPoHoM (iPhone a6o Android 3
aKTUBHUMHU cepBicamu Google yu Samsung). CMapTQoH 1ji€i toAMHN ¥ OHOBOMY
pexxuMmi «uye» BLE-curnan MiTku ¥ MUTTEBO QiKCye KOOpAUHATH CBOTO BjacHOTo GPS-
MOJYJ/s1 B led KOHKPETHHUM MOMEHT.

e Kpok 3: [lepegaya B xmapy (aHOHiMHUH panopT). CMapTPOH nepexox oro
aBTOMATUYHO Ha/iCUJIA€E 3aliMppoBaHuil makeT Ha cepBepu Apple, Google a6o
Samsung (3a1eXH0 BiJj eKOCUCTeMH MiTKH). [lakeT MiCTUTB Jiu1e JiBa eeMeHTH: [ID
MiTkH] + [GPS-kooparHaTu cMapTdoHa-nepexoxoro]. [lepesaya Big6yBaeThCs
abCoJIIOTHO HEMOMITHO /1J11 BJlJaCHUKa TeJsiedoHa. [Ipo1niec moBHICTIO aHOHIMHUM i
3axuieHUH HackpizHuM mwnppyBaHHaM (End-to-End Encryption): aHi komnasii
Apple/Google, aHi cam nepexoxuii He 3HAIOTh, YUIO MITKY OyJ10 BUSIBJIEHO.

e Kpok 4: CnoBilmeHHA BJacHUKA MiTKHU. CepBep npuiiMae 3amudpoBaHi JaHi.
Ockinbky po3uindpyBaTH re0NO3HI[iI0 MOXKe TiJIbKU 3aKPUTHUHN KJIIOY, IKUH
36epiraeTbcs 6e3nocepeiHbO Ha cMapTHOHI BJaCHUKA MITKH, CepBep NMPOCTO
nepecusac e nakeT y AofaTok (Hanpukaaz, «Jlokatop» abo «Find My Device»).
ByiacHUK BiIKpUBAa€ KapTy i 6a4UTh TOYKY, Zie MiTKYy BOCTaHHE 3adiKcyBaB UMHCh
TeJiedOoH.

ToyHuit nomyk (NpuUGYTTS Ha Micue)

Kosiv onepaTop 41 BJIaCHUK NPUXOAUTH 32 KOOPAUHATAMU Ha KapTi, CUCTeMa [epexofUThb Y
pexuM G6JIKHBOTO0 nowykKy. CMapTdOoH 3B'93y€eThCs 3 MiTKOI0 HanpsiMy yepes Bluetooth,
HiCJIS 4OTO 3’ABJISETHCA MOXJIMBICTD YBIMKHYTH Ha Hill 3BYKOBUM CUTHAJL.

Axuo cmapTdoH Ta MiTKa niATpUMYy0Th TexHosiorito UWB (Ultra-Wideband), akTuByeTbcs
iHTepdeiic TouHoro nouryky. CMapTdoH BUMipIO€ Yyac npoxokeHHs pajiocurHany (Time-of-
Flight) i 3a npuHIUIIOM pajiapa BeJie KOPUCTYBaya YiTKO /10 06'€KTA, /10J1al0YU IPO6IeMY
«OCTaHHBOTO MeTpa» (HalpuKJaJ, K0 TPpeKep CX0BAHO IMIMOOKO B OOLIMBLI YH Mif
NaHeJIJII0 IPUIaJliB aBTo).

Haio6isibm BigoMi nuiiatrgpopmu

Exocucrema Ha3Ba miTku Mepe:xa nomyKy
Apple AirTag Find My (mokatop)
Chipolo ONE Point,
Android (Google) Pebblebee Clip, Moto Tag Find My Device
TOILLO
Samsung (Android) g;l;;g:glgarﬂag / SmartThings Find
HeszanexHni Tile Bracha mepexa Tile App

3axMCT BijJ cTeKeHHA
OckKiZIbKM MiTKa ,03B0JISIE BU3HAYaTU KOOPAMHATH, Ma€ Ha/[I3BUYaNHO MaJli rabapyUTH Ta
BeJIMKHU pecypc 6aTapei, 3JI0BMUCHUKHA MOXKYTb BUKOPUCTOBYBATH ii IK IPUXOBAHUM TpeKep
JIJ1S1 HeJleraJIbHOTO CTexXeHHs. [l 3aXucTy NpuBaTHOCTI koMnaHii Apple Ta Google
BIPOBA/IUJIM CHIJIBHUM CTaHJAPT O6e3neKHu:
1. Axwmo yyxa MiTKa nepeMilyeTbCA 3a BAMU IPOTATOM [IEBHOT0 4acy, a Il BJaCHUKa
HeMae nopyd, Baul cMapTdoH (HeBax1uBo, iPhone 1je uu Android) Bugactb
crioBileHHA: «Ilopyd4 BUABIEHO HEBiJOMA MiTKa».
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2. KopucrtyBau Moxe AUCTAHLiMHO 3MYCUTH TaKy MIiTKy 10JjaTH 3ByKOBUM CUTHAJ ab60
NPOYUTATH IHCTPYKILiIO, IK BUUHATU OaTapeuKy /i il HOBHOIO BUMKHEHHS.

Jxepesio He6e3neku: [IpuxoBaHi Ta MogMpikoBaHi MITKH

Ha >ka/ib, 106yTOBUM aBTOMAaTUYHUH 3aXUCT cMapTQOHIB 6e3cuiuii npoTH npodeciiHux
MITOK i3 MojiudikoBaHO npoinBKomo (Stealth-Tpekepu), siki creniasibHO po3po6JieHi a5
06X0/1y a/ITOPUTMIB BHUSIBJIEHHS.

fK BOHU 006X0AATh 3aXHUCT:

e 3aMicTb CTaHAAPTHOTO iHTepBa/y poTalii my6sidHoro kJwya (pa3 Ha 15-20 XBU/IKH),
XaKepCbKa MPOIIMBKA 3MiHIOE KJII0Ui 3HAYHO YacTille abo Xa0TUYHO, a TAKOXK MaCKYe
iH1II mapaMeTpu paZionakeTa.

e Ockinbku xMapa Apple uu Google He MoXe ieaHOHIMi3yBaTH TaKUM JIAHIIOXKOK |
NOB’I3aTH MOT0 3 €JUHUM NIPUCTPOEM, CMapTPOH KEPTBU COIPUIMAE Lii CUTHAIH K
6e3.1i4 pisHuX BUNaiKoBux Bluetooth-npuctpoiB (HanpukJ/aj, sk 3BUYallHUN HATOBI
YU 4yKi HAaBYIIHUKHU y POHi).

fAx Hacniok, aBTOMaTU4YHA TPUBOTA Ha rajpkeTi 0COOH, 32 KO BeJleThCs CTEXEHHS, He
CIpaLbOBYE.

AK NpaLotoTb HagirauinHi maaku (Beacons)

HagiraniiiHi Masiky 03BOJISIIOTb CTBOPIOBATH CUCTEMU BHYTPILIHbOI HaBirauii B
NPUMIlIEeHHAX, 3 TAKOXX BOHU BUKOPUCTOBYIOTHCA B MAPKETHHTY Ta JIOTiCTUL.

Oco61MBOCTI:
e Mask 3a3BMYaM )KOPCTKO 3aKpilJieHUH Ha CTiHi, KOJIOHI, IBEPSX YU cTei (Ha BiAMiHY
Bi/l MiTKH fIKa PYXa€ThCS 3 JIIOJHUHOI0, TPAHCIIOPTOM 260 BaHTAXKEM )
e MAC-aapeca ta UUID Hiko/11 He 3MiHIOIOThCSA (Y MiTKH 3MiHA BiZIOYBAETHCS OCTiHHO)
e TpaHcI0€ BiAKPUTI cTaHAAPTHU30BaHI AaHi (Y MiTOK BOHH 3amndpoBaHi)

[Ipuksnaay HaBirauiniHux Maskis: iBeacon (Apple), Eddystone (Google) a6o AltBeacon.

HagiraniiHuii Masik Mo>ke TPaHC/JI0BATH TaKy iHpopMallito B aKeTi:

o UUID (YHiBepcanbHui ifeHTHdiKaTOp): 3aranbHui ID, 1kui NOKa3ye, Kk cUcTeMI
4yu OyAiBJII HAJIEXKUTh MasiK

e Major ID (FosioBHM# napaMeTp): Bu3Hauae KOHKpeTHY 30HY a60 oBepx
(HampuKiaJ, «2-1 MOBEPX»).

e Minor ID (ApyropsaaHuii napameTp): BuzHayae TOUHy TOYKY BCTAaHOBJIEHHS
(Hanpukan, «Mask Ne14 6iss aidpTa»).

o Tx Power Level (KasiopoBo4yHa noTyxHicTb): 3HaueHHs1 RSSI Ha BiacTaHi 1 MmeTpa
Big Masika. [IpucTpiii-kopucTyBay 3UUTYE el mapaMeTp, IOPiBHIOE KOTO 3 IOTOYHUM
piBHEM curHaJsy i 3a ¢opMyJior0 BUPAaxOBY€E TOYHY BiZiCTaHb [0 MasiKa (10
CaHTUMETPIB).

He3aMiHHi napameTpu MasikiB (B ocobinBocTi MAC-azipeca) 103BOJIAIOTD BiMiyaTH iX sK

«BepudikoBaHi» (nepeBipeHi 6e3ne4yHi NPUCTPOi) 3 LiJIJII0 OB 3pYYHOT'O BUSIBJIEHHSA
TIJIbKU HOBUX CUTHAJIIB.

AHani3 oKpemoro NPUCTpPoto

BukopucToBy#iTe aHa/1i3 OKpeMOTo NPUCTPOIO AJis GisuyuHOI JoKalizanii JKepesa Ta
BUBYEHHS KOPUCHOI'O HaBaHTAXXeHHS 1110 TPAHC/IIOETHCA B MAKETI.
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MAC-azpeca npUcTpOO, 1110 aHaJi3yETHCA

2 PiBeHb i 17 BLE
Buxin
Mpuctpit:.  D6:65:22:9A78:ED
Tun: Tag
Bupo6Huk: Apple, Inc.
JAeTani: AirTag/FindMy
AKTUBHICTb: First seen: 15:00:02; Last seen: 15:10:28; Packets: 290
RSS: -67 dBm I |
Mopir: -75 dBm —
KomeHtap: HOpiI‘
BepudikoBaHuii
laeHTUUHI NpUcTpor KopucHe HaBaHTaXeHHA
Jlnwe HOBI ex3eMnIApU
C1:8BE1LEAAGBT @ AirTag/FindMy
Apple, Inc.
DB:76:F0:D1:09:00 AirTag/FindMy
Apple, Inc.
[jeHTHYHi St it AirTag/FindMy
Apple, Inc.
eK3eMIlJIApU

C1:1F:87:C1:61:E5
Apple, Inc.

ED:BB:2E:A6:C8:82
Apple, Inc.

E9:5A:83:55:30:29
Apple, Inc.

F3:04:7E:60:F8:9F

AirTag/FindMy

AirTag/FindMy

AirTag/FindMy

AirTag/FindMy

Ha nmanesi Bifo6pakaeThcs Taka iHpopMalisi mnpo NpuUCTpiu:

IMIpucrpin — inentudikarop npuctpotro (MAC-agpeca).
Tun — tun npuctpoto (3a pe3y/1bTaTOM poOOTH aBTOMATUYHOTO aJITOPUTMY
po3ni3HaBaHHSA):

o Tag- miTka

o Beacon - Masik reonosunitoBaHHA

o BLE - oyab-akuit inmui BLE-nnpuctpil, He ineHTUdikoBaHuM ik Tag uu Beacon
BUpPOOGHUK — Ha3Ba BUPOOHUKA 00J1alHAHHSA
JeTani — gonatkoBa iHQopMalis npo NpucTpin. TyT BUBOAUTBHCS TUI IPUCTPOIO,
SIKIL0 KoT0 6yJ/10 iIeHTUPIKOBAHO, iM'sl NPUCTPOIO (SKILO CHOBILAETHCSA) Ta iHIIA
iHpopMallisi 3 KOpUCHOTO HaBaHTAXKEHHS
AKTUBHICTB:

o First seen - yac nepuoro BUsIBJI€HHA

o Lastseen - yac 0CTaHHbOTO BUSIBJIEHHS

o Packets - yiyM/IbHUK 3apeECTPOBAHUX NAKETIB
RSSI — noTouyHuii piBeHb curHany B dBm Ta rpadiuna mkaia, sika Bijobpaxae
NOTOYHHUMU, MIKOBUM Ta MaKCUMa/IbHUH piBHI (IOTOYHA Ta MiKOBA LIKaJa aKTUBHI
TiJIbKY KOJIM IPUCTPil Nepesia€ nakeTH).
Ilopir — ay6JikaT pery/asiTopa HOpOroBOTO PiBHSA CUTHAJY JJIs1 3py4YHOCTI
Jiokanizauii. /lo3BoJisie onepaTopy onepaTUBHO 3MiHIOBATH NOPIr Mij 4yac HaGJIMKeHHS
Jl0 Kepesa.
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o KoMeHTap - TeKCTOBHMM KOMEHTap oneparopa

e BepudikoBanuit — npanopenp i IPUCBOEHHSA IPUCTPOIO CTATYCY
«BeprudikoBaHUI» (AeTa/bHille JUB. pO3/JiJ HUXYE).

e Bkiaaka «lgeHTUYHI NIPUCTPOI» BijoOpaka€e CIMCOK NPUCTPOIB, 1[0 MAalOTh
IIEeHTUYHY CTPYKTYPY [laHUX (AeTasbHille JUB. pO3/iJ HUXKYE).

Bkiagka «KopycHe HaBaHTa)KeHHS» [J03BOJISIE NTeperisaTh KOpHUCHe HaBaHTaXXeHHH 1110
TPaAHCIIETHCS MPUCTPOEM:

laeHTUHI npucTpoi

Tun Onuc

1 Flags

9 Local Name

7 128-bit Service UUIDs

KOpMCHe HaBaHTaXeHHA

JloB. 3HaueHHs

1 LE General Disc., BR/EDR N/Supp.

16 {3A000300-0812-021A-DDO07-E658035B0300}

Tumn - ifentudikaTop TUMy MOJIS.

Onuc - onuc noJsis

JloB — noBxuHa noJis (6aiT)
3HaYeHHA — 3Ha4eHH4A [10J14

KopucHe HaBaHTakeHHS NakeTiB croBinieHHd (Advertising Payload) moxxe Bkto4aTH Taki

THIIU [0JIIB:
Tun ([ecaTkoBe Onue moust
3HAYEHHSI)
1 [Ipanopui crany (Flags)
2-17 Inentudikaropu ciayx6 (UUID)
8,9 JlokanpHe iM’ s TPUCTPOIO (CKOpOUYEHE / TIOBHE)
10 PiBens noty>kHocTi nepenasaya (Tx Power Level)
13 Knac npuctpoto (Class of Device)
14, 15 [Tapametpu 3’eHanHs (IHTEpBaIM MIAKIIOYSHHS)
16 Inentudixarop 6e3nexu / CepsicHuit UUID npuctporo
18 IntepBan minkmoueHHs Slave (Slave Connection Interval Range)
20, 21, 31 Cniucok 3anuTiB Ha obciyroByBanHs (Service Solicitation UUIDs)
22 CepgicHi gani (Service Data)
23 [TyGniuna agpeca uinboBoro npuctporo (Public Target Address)
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24 BumankoBa (pangoMHua) ajapeca miiboBoro npuctporo (Random Target
Address)
25 3oBHimHiN Burisia / Kateropis mpuctporo (Appearance)
26 [aTepBan cnoBimenns (Advertising Interval)
27 Bluetooth-anpeca nmpuctporo LE (LE Bluetooth Device Address)
28 Poins mpuctporo LE (LE Role)
32,33 CepgicHi gani st 32/128-6itarx UUID
36 [adopmarniitne URI-mocunanus (Uniform Resource Identifier)
255 Cneundiuni qani Bupodnuka (Manufacturer Specific Data)

CTpyKTypa noJiiB KOpUMCHOI'O HaBaHTAaXXeHHA MOXe BipizHATuCA A1 BLE-npucTpoiB pisHUX
TuIiB. /lesiki 3 HUX Nepeal0Thb BiAKpUTY iHpopMauito, Taky sik Local Name (siokanbHe iM's
npuctpoto), UUIDs (inenTrdikaTopu cayx6) TOI1O, a iHLIi — J1Miie AaHi B 3aKPUTOMY
BUIJIA/i, BUKOpUCTOBYIOUM noJie Tuny 0xFF (255) «Cnenudiuni faHi BUpoO6HHKa»
(Manufacturer Specific Data) a6o 0x16 (22) «CepBicHi gani» (Service Data).

|AeHTMYHI NpUCTpOi Ta iaeHTMdIKaLia HOBOro ek3emnaspa

Ak 3a3HavyeHo BHUIlLle, 6ibIIicTh BLE-pUCTpOiB 3axullieHi Bij BiACTEXXeHHS IJIIXOM
noctiiHoi 3MiHu MAC-aapecy Ta KOpPUCHOTO HAaBaHTAYXEHHS 3a JOIOMOT 010
KpunTorpadiyHOro poTaliiiHoro kJawo4a. Taka 3MiHa MoxKe BigoyBaTucsa KoxkHi 10-15
XBUWJIMH, a B [leSIKUX BUINa/JKax i yacTtile. KoxkHa HOBa poTaliisi CTBOPIOE HOBUM €K3eMILISIP Y
Tabauni npuctpoiB Breeze RF, Tozi ik nonepeaHii 3anuc 3a/IMILIAEThCS HEAKTUBHUM.

DyHKLiA BUABJIEHHS iIEHTUYHUX IPUCTPOIB [;03BOJISIE 3HAXOAUTH 00'€KTH 3 aHATIOTTYHOIO
CTPYKTYPOIO KOPUCHOTO HABAaHTAXKE€HHH | TAKUM YHHOM «3B’I3yBaTW» Pi3Hi €eK3eMILJISPU
oaHoro ¢pisuvHOro JieBarica Mixk co6010. 3aBASAKH ikl QYHKIII BU MOXKeTe NMPOA0BKYBaTH
aHaJ1i3 abo JIoKasli3allito NPUCTPOIO, AIKUU 3MIHUB iIeHTUPiKaTOP, IBUAKO NMEPEUILOBILH 0
H0ro HOBOTO €K3eMILISApa.

3BicHO, 6araTo OAHOTUIIHUX NPUCTPOIB (HaNpHUK/Iad, cCMapTGOHU YU HAaBYLIHUKHU Apple)
MOXYTb MaTH OAHAKOBY CTPYKTYpY NaKeTiB, 3a/IMIIA0YUCh NIPU LbOMY Qi3UYHO Pi3HUMU
feBaricamu. 106 TOUHO BU3SHAUUTH, IKUU caMe 06'€EKT € HOBUM €K3eMILJISIPOM LiiJIbOBOTO
NPUCTPOIO, @ IKUH — YyKUM JleBaliCOM, BUKOPUCTOBYUTe piBeHb curHany RSSI, rpadik
TPUBOT Ta YaCOBI MapKepH (4ac nepuioro ¥ 0CTaHHbOTO BUsIBJeHHs). [l bOro
3aCTOCOBYUTE TaKi KpUTePii:

e MakcuMmaibHUM HaKonM4eHU# piBeHb RSSI: y ¢pisuyHO pisHUX JeBaliciB BiH
3a3BUYaM BiJ|pi3HATUMETbCA Yepe3 pi3Hy BiZCTaHb [0 IpUKMMaya.

e YacoBe nepeKpMUTTA: aKTUBHICTb QPi3UYHO Pi3HUX JleBalCiB MOKe MePeTUHATUCA B
4yaci.

e IlocaigoBHIiCTh aKTUBALil: aKTUBHICTb Pi3HUX EK3EMIUISIPIB OJJTHOTO U TOTO CaMOT0
JleBalica HiKOJIM He IIepeTUHAEThCA B Yaci. fAKI0 BU aHa/li3yeTe aKkTUBHUM
NPUCTPIiH, HOro cTapi eK3eMIJISIPU Y CIIUCKY iJeHTUYHUX YKe Oy/1lyTh HEAKTHUBHUMU.
[[lo¥iHO MOTOYHUIM NPUCTPil 3HUKHE 3 edipy (3MIHUTH aZipecy), HOBUI eK3eMILIsIP
3’IBUTbCH Y CIMCKY OZpa3y MicJisl LibOro.

JlonoBHeHHs: OaYH i ToM caMuid GpisUUHUN JleBalic MOXKe TPAHC/IOBATH PeKJaMHi NaKeTH
KiJIbKOX pi3HUX TUMIB OJHOYACHO (HaNpUKJIaJ, OJHOYACHO Ha/ICUJIATH BiKpUTe iM'a Ta
3aindpoBaHy TeJeMETPil0 BUPOOHHUKA).
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Kousin nanesis «BLE» nepeGyBa€ B CTaHAAPTHOMY peKuMi (BiZ00pakeHHs CIUCKY
NPUCTPOIB): aKTUBYHTE MyHKT MeHI0 «BUAIMUTY ileHTUUHI NpUCTPOi», i BCi cx0xki 06'€KTH
NiICBIYYBAaTUMYThCH B CIIMCKY 30JI0TaBUM KOJIbOPOM.

5 PieeHb 1

Wi-Fi

Bci Beacons 2/28 f MpucTpin

MAC Jetani RSSI / MNaketn

20:32:35:D3:02:B4
Microsoft
04:20:68:24:880D %
Microsoft
3D:91:90:CD:C0O:4F
Google LLC
19:9A:5B:53:3A:45
Microsoft
41:D4:F6:69:17:E4
Apple, Inc.
5D:B8:47:7C:AE:FF
Apple, Inc.
7C:42:14:6C:B7:88
Apple, Inc.
F7:7C:27:A9:F5:04

=35

AirTag/FindMy

Apple, Inc.

OF:3D:2A:B7:78:1E
Microsoft

43:8A:15:62:58:65

Apple, Inc.

Kosin nanens «BLE» nepeBeaeHa B pe)xUM aHaJ1izy KOHKPETHOTI'O NIPUCTPOIO: y BKJIAZ LI
«|IeHTUYHI TpUCTPOI» BilOOPAXKAETHCA X IOBHUM CIIMCOK, a Mpanopelb «JIuiie HOBi
eK3eMILISIpU» J03BOJIsI€ BiQiAbTPyBaTH TiJIbLKHU Ti 00’'€KTH, 1110 3’ siBUIKCA B edipi mics
JleaKTUBallil IOTOYHOTO IIPUCTPOIO.

[Mpuctpi
110
aHaJIi3y€eThC

Bin6ip
HOBUX
eK3eMIIApI

IpeHTHU4YHI
MIPUCTPOI

2 PiseHb

MpwcTpiii:

Tun:
Bupo6Huk:
[lertani:
AKTWBHICTb:
RSSI:
Mopir:
KomeHTtap:

BepudikosaHuii
laeHTuHi npucTpoi

Jlnwie HOBI ek3eMnAApU

CleBELE4AGRT @

17 BLE

D6:65:22:9A:78:ED

Tag

Apple, Inc.

AirTag/FindMy

First seen: 15:00:02; Last seen: 15:10:28; Packets: 290

s7aem [
-75 dBm o—

KopwcHe HaBaHTaXeHHA

AirTag/FindMy

Apple, Inc.

DB:76:F0:D1:09:00
Apple, Inc.

C1:B3:C8:80:10:9C

AirTag/FindMy

AirTag/FindMy

Apple, Inc.

C1:1F:87:C1:61:ES
Apple, Inc.

ED:BB:2E:A6:C8:82

AirTag/FindMy

AirTag/FindMy

Apple, Inc.

E9:5A:83:55:30:29
Apple, Inc.

F3:04:7E:60:F8:9F

AirTag/FindMy

AirTag/FindMy
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fIk npanoe ¢pinbTp «/Iviie HOBi eK3eMIIAPH»

IlloiHO npucTpilt 3MiHME cBil ifeHTHdikaTOp (MAC-agpecy), oro ctapuil eK3eMIIsAp
nepectae 6yTu akTUBHUM. [Iporpama nopiBHI0€ 3Ha4yeHHA B N0/151X «OCTaHHE BUSABJIEHHA»
CcTaporo ek3eMmIispa Tta «llepiie BUABJIeHHA» NOTEHLIMHUX HOBUX KaHU/ATIB.

3aB/SIKM LIbOMY aJITOPUTM Bi/iCiKa€e NPUCTPOI, AAKi npauoBaiy B edipi mapasenbHo, i
BUBOJIMTb JIUIIIE Ti, [0 3’ABUJIUCA Mic/isl 3HUKHEHHS MOTOYHOTO 00'eKTa. lle cyTTEBO 3BYXKYE
30HY MOIIYKY Ta 403BOJISIE ONIepaTOPy MUTTEBO MIEPEUTH 10 aHaJIi3y HOBOI'0 aKTYyaJIbHOTO
eK3eMILIAapa.

INopaga: [licia ¢iznyHoOi J1oKani3anii IpUCTPOIO Ta NiTBEPAXKEHHS HOro 6e3MevyHoCTi
Jl0JlaBalTe [0 HbOTO TEKCTOBUM KOMEHTap. Y HbOMY BapTO BKa3aTH TUI IPUCTPOIO, KHOTO
BJIaCHMKa abo Miclie po3taulyBaHHs (HanpukJaaj: «HaByuiHuku [BaHay, «TenedoH AHpis»,
«[IpuHTEp y KabiHeTi 4» TO1110).

I1a inpopMalisgs aBTOMAaTUYHO NiATATYBaTUMETbCS ¥ Bij06pakaTUMETbCS B CIUCKY
IleHTUYHUX [IPUCTPOIB, 1[0 3HAYHO NOJIETIIUTh PO3Mi3HaBaHHA MOTO HOBUX €K3eMILIAPIB y
MalbyTHbOMY.

«CTpisika BOpaBo» 6iJis iIeHTUYHOr0 PUCTPOIO JI03BOJISIIOTh NEPENUTH 10 KOro aHasi3y.
|cTOpiA aKTUBHOCTI

Axuo 3anuc )KypHasy yBiMKHeHUH, nporpaMa Breeze RF peecTpye icTopito akTUBHOCTI 10
KOXXHOMY BUsIBJieHOMY BLE-nipucTpoto 3 MoxuBicTIO 1i mepersisiay Ha rpadiky naHesi

«Tpusoru».

Ao 3anuc He aKTUBHUH, rpadik HAKONMUUYE iCTOPiI0 MO0 BUOGPAHOMY IPUCTPOIO ajie CKUJIAE
il mpu BUOOPI iHIIOr0 Ta NOYUHAE HAKOMMUYEHHS CIIOYaTKY.

[[lo6 yBiMKHYTH neper/isj icTopii Ha rpadiky He06XiJHO BUOpATH NPUCTPIKM B TabGJIMLI Ta
BcTaHOBUTH npanopenpb «BLE: XX:XX:XX:XX:XX» (MAC-azpeca npucTpoo) Ha naHeJi

«Tpusoru».

['padik icTopii mo BU6paHOMY NPUCTPOIO O6Ye Bif0OpaKaTUCSA HAMIBIPO30PUM 6JIaKUTHUM
KOJIbOPOM:
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® Pisens Wik i e Criextp Tpugorn

[<] npucpie  Fe71:C2187AE8

9

th LE

o ocTanbol noail

Wi-Fi: 88:1FA1:33:16:8C

100950 101020 G050 G120 161150 01250 101320 101350  10:1420

OcCKiNIbKH Gi/IbIIICTh €K3eMIIAPIiB B Ta6/IMLI OYAYTh MaTH 06OMeXeHUH Yyac iCHyBaHHs, 100
3HAUTU HeOoOXiHUH Nepiof Ha rpadiky 6y/ie He0OXiZJHO KOPUCTYBATHUCS IEPEMOTKOIO
(ckpoJiiHroMm) Ta MacuITabyBaHHAM (3MiHa iHTepBasy). Yac nepuioro BusiBieHHs (First seen)
Ta Yyac OCTaHHbOTO BUsiBJIeHHs (Last seen), siki Bijo6paxkyr0ThbCsl B peXKUMi aHa1i3y OKpeMoro
NPUCTPOIO, J03BOJISAIOTh BUSHAYUTH HEOOXiJHUH Nepiof.

[Ipu BUGODI iHIIOr0 MPUCTPOIO B Tab ML rpadik 6yse aBTOMaTUYHO Ha/AIITOBYBAaTHUCh HAa
BiZjoOpakeHHs iCTOpil HOBOrO NPUCTPOIO.

3a fonomoroto ¢yHKIii MacluITabyBaHHA (1Ka aKTUBYEThCS Mif, 4Yac KJIaljaHHs MUIIKOI Ha
rpadiky) MoxkHa rHy4YKO HaJIalITyBaTH YaCOBUU iHTepBaJl Bi0OpaXkeHHs JJaHUX:

o KopoTkuii iHTepBaJ (LUBUAKE OHOBJIEHHA YacCy) — ONTHUMIi30BaHUU [1J11 MUTTEBOTO
BiZiCTeXXeHHs 3MiH pPiBHS CUTHaJy 6e3mnocepeHbO MiJ Yac JioKaJisalii (momykKy)
JhKepeJa.

e JloBru# iHTepBaJ (MOBiJiIbHEe HAKONMUYEHHs) — NPU3HAYEHUH JJ151
pPeTPOCNEKTUBHOIO aHa/li3y aKTUBHOCTI IPUCTPOIO Ta BUABJIEHHS NATTEPHIB KOTO
NOBeJiHKY IPOTATrOM TPUBAJIOTO Yacy.

Bu MoxeTe 6is1bll1 AeTa/IbHO 03HAHOMHUTHUCH 3 PO60TO0 3 rpadikoM y po3aini «I[laHesb
«TpuBoru».

BinobparkeHHs npucTpois Ha rpadiky cnekTpa

[Iporpama Breeze RF nigTpumye Bifo6paxeHHs1 ikoHok BLE-npuctpoiB 6e3nocepesHbo Ha
rpadiky cnekTpa. BoHM po3Milly0ThC HAa YaCTOTHUX KaHas1ax crnoBileHHs (Advertising) N
37,38 Ta 39 i3 npuB'sA3KO010 /10 IXHBOTO MOTOYHOTO piBHA curHasny (RSSI).

IIpumiTka mwoao Bizyanaisanii: @isnuno BLE-npucTtpiii gy6/110€ nakeTH cnoBilleHHSA
0/IHOYACHO Ha BCiX Tpbox KaHasax (37, 38 ta 39). [IpoTe AJis1 yHUKHEHHS Bi3yaJlbHOTO
HarpoMa/I>KEHHS Ta MOKpallleHHsI CIPUUHATTS nNporpama Bifjo6paka€e ikoHKy IpUCTPOIO
JIUIIE HAa OJHOMY 3 LIUX KaHaJliB.
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Bi3yasibHe O€HAHHA CIIEKTPOrpaMu 3 JaHUMU cKaHyBaHHA BLE f03BoJis€ onepaTopy
HAOYHO OLIiHIOBAaTH pafjio006CTaHOBKY Mif| Yac Oy MPUMIlllEHHS B PEXXHMIi peaibHOTO
qacy:
o Hab6imxeHHA 10 06'€KTA: iIKOHKA IPUCTPOIO, 10 AKOT0 HAGJIMKAETHCSA MTOUTYKOBA
CUCTEMa, 3MilllyBaTUMeTbcsl Bropy (piBeHb RSSI 3pocTae no BepTukaini).
e BiaaasneHHs Bij 06'€KTa: ikOHKa IPUCTPOIO, BiJl AKOTO CHCTeMa BiAJaNSEThCS,
3MillyBaTUMeThcs BHU3 (piBeHb RSSI naznae).

fIK yBIMKHYTH BiJ06paKeHHA:
3. ¥ MmeH1o naHesi «CnekTp» BubepiTh nyHKT «IIpucTpoi» — «Bluetooth LE».
4. Macwmra6yiiTe rpadik cnekTpa A/ Bifjo6paxeHHs Aiana3ony 2.4 I'Tu. 3po6uTtu e
IIBUKO MOXXHA JIBOMa CIIOCOOaMM:
o IlepenaiTh Ha naHesb «PiBeHb» i BiYi KJALHITh Ha Aiana3oH «ISM 2.4 GHz».
o A60 aBiui KJaUHITH Ha Oy b-IKKUU 06'€KT Ha nmaHe i «BLE»

0co6/1MBOCTi pe>KUMiB BiJ00pakeHHS:
¢ PexxuM 3araJIbHOro CKaHyBaHHS: 32 BEJIMKOI KiJIbKOCTi BUABJIeHUX BLE-nipucTpoiB
BeJIMKa KiJIbKiCTb iKOHOK MOXe Bi3ya/IbHO MlepeBaHTaXyBaTH Ipadik crekTpa.
e PexxuM aHas1izy OKpeMoOro npycTpoIo: Ha rpadiky Bilo6parKaeTbCs BUKJIIOUYHO
iIbOBUH 06'€EKT, 1110 J03BOJISIE ONlepaTOpy MOBHICTIO 3GOKyCyBaTHUCA Ha HOT0
JIoKaJti3arii.

Manens "Cnektp"

JlogaTkoBi
Bigo6paxkeHHs Bigo6pakeHHs Ha/lalITyBaHHA
CMyTH CMYTH CUTHAJTY
JdiamnasoHy [Ipokpy4yyBaHHA

Bigo6pakeHHs
BCbOT'O
MIPOMIXKKY
4acToT

Cnektp TpuBoru

Becb [ianazoH Curnan

Mapkep
Jlanasony

DECT (EU) Band 1 (3G)

Mapxkep
Hebe3MeKu
ThreatMark

[likoBa Tpaca

1920 1928

16:02:24
16:02:20
Boﬂocnaﬂ 1e:02:15
16:02:11

16:02:07
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[lanenb «CnekTp» Bifo6paxkae rpadik cnektpa Ta rpadik «Bogocnaza». 3a L0oNOMOrow nux
IHCTpYMEeHTIB KOpPUCTYBad MOe JOCJiJ)KyBaTH CUTHaJU U OTpUMyBaTH iHdoOpMaLilo Npo
ixHil piBeHb, IepioAUYHICTb NOSABU, CMYTY YacTOT, TPUBAJIiCTh POOOTH TOLLIO.

Ha rpadiky cnekTpa MoxHa mnepersisiiaTu OyAb-fKy JAiJSSHKY 4acTOT: HalpPHUKJaJ, YBeChb
YaCTOTHUH NPOMIXKOK, 110 OXOIJIFOETHCS MPUCTPOEM, KOHKPETHUH Jiiana3oH abo OKpeMHUU
CUTHAJL.

Bigo6paxkyBaHi piBHi curHasy ctaHoBJATb Bif -90 mo -20 ab a6o Big -100 g0 -20 nb 3anexHO
BiJl 06paHOro piBHA MiJiCUJIEHHS.

[padik cmekTpa MoOXe aBTOMATUYHO pEryJlOBaTH BepTUKAJbHUW Macuwtab [0
MaKCUMaJIbHOTO PpiBHS CUTHa/ly, $SIKUW BUSABJSETbCA. Y TaKOMy peXHMi MOXYTb
Bimo6paxkaTucs piBHi g0 0 gbMm.

OauHUISA BUMiIpIOBAaHHS PiBHS CUTHAJIY 3aJIEXKHUTh BiJi MoJiesi KoMIieKcy: «abm» s Delta X
Ta «ab» g Delta S.

KHonka «Becb» HasamToBye rpadik Ha BiZjo6pakeHHs1 BCbOT'O YaCTOTHOTO NMPOMIXKKY, AKUU
CKaHY€ETbCA.

KHonka «/liama3oH» nepemMukae rpadik Ha Bifjo6pakeHHS CMYTM MOTOYHOI'O BH/IiJIEHOTO
Jiarna3oHy.

KHonka «CurHam» ¢pokycye rpadik Ha CMysi NOTOYHOI0 CUTHaJy (JOCTYNHA JIMLIe B peXXuMax
JOC/TiI>KeHHA Aijana30oHy abo CUTHay).

[ToToyHa (MUTTEBA) Tpaca crieKTpa Ha rpadiky BiloOpaKaeThCS 3eJIEHUM KOJIbOPOM, a JiHis
OpPOTy — YepPBOHUM.

['padik cnekTpa miATpUMye NPOKPY4YyBaHHsA. KpiM cTaHZapTHOI CMyrud NpPOKpPYy4yBaHHS,
MOXXHAa HAaTHUCHYTH JIiBY KHONKYy MUIIi Haj rpadikoM i, He BiANycKaw4dH Ii, MepeTArHyTH
300pakeHHsl BJIIBO abo BmpaBo. Ha mpucTposx i3 CEHCOPHHM €eKpaHOM Il0 Jil0 MOXXHa
BUKOHATH, TOPKHYBILIUCH rpadika cneKkTpa najblieM abo CTUITYCOM.

['padik cnekTpa niaATpUMye 3pydHe MaclITadbyBaHHs. 11[06 3MiHUTH MacuiTab, KJAalLHITh Ha
rpadgiky MUIIKOI (ab0 TOPKHITbCS €KpaHa) Ta HATHUCHITb KHOMNKY «30LJIbIUIMTH» abo
«3MeHIIUTH». TaKO>K MO>KHA MUTTEBO 30i/ILLIUTHU MaclITab 40 MeX MOTPiGHOro Aiana3oHy,
AKIIO BUAIJIUTH MOTro 3a3/iaJierijb.

[[1o6 3po6GUTH BUJAIIEHHSA, HATHUCHITH | yTPUMyHTe NpaBy KHONKY MUIII HaJ, MOYaTKOBOIO
YacTOTOI, MepeMiCTITb Kypcop A0 KiHIEeBOiI 4acTOTH, MicJsd 4YOro BiANYCTITH KHOIKY.
BuzisleHH KOHKpPETHOr'0 CUTHaly TaKOX 3IWCHIOETHCA aBTOMATHUYHO IIiJ| Yyac MOJBIMHOTO
KJIIKY Ha HbOT'0 Ha NaHeJii «PiBeHb».

Bopgocnaja 3aiiMae HWXKHIO 4YaCcTUHY MaHesi Ta BifjloOpaxkae icTopilo crneKTpaJbHUX
BUMIpIOBaHb 3a [IEBHUM NIPOMIXKOK 4acy. KoxxHa ropusoHTa/IbHa JIiHiA B HbOMY NIpeJCTaBJs€
OJIHYy CIeKTpaJ/ibHy Tpacy. PiBeHb cUTHa/lly KOAYETbCSA KOJbOPOM: CHHIM — HU3bKUM piBEHB,
3eJICHUA — Jlel0 BUIMM, )KOBTHHM — cepeHii, a yepBOHMM — BucokuM. [lig yac
BUMIpIOBaHHSl CTapi Tpacu 3MillyloTbCd BHU3, a HOBi 3'ABJSAIOTbCA Bropi. MiTku uacy
Bifo6paxkatoTbca JiBopyd. OmepaTop MoXXe BHKOPUCTOBYBaTH Bojocmaj [l BUSIBJIEHHSA
HeNnoCTiNHUX (IMIyJIbCHUX) CUTHAJIIB Ta Bi/ICTeKEHHS IXHbOI YaCTOTH.
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KHonka A04aTKOBMX Ha/IAaIITYBaHb Bi[KPUBAE CIJIMBAKOUYe MEHIO:

BumKHeHO
LLiBuako
[TomipHO
MoginbHO
beskiHeuHo

Pyutie BUgINEHHS Ouuctutu

llikosa Tpaca
Biakatouutu

Wi-Fi
Bluetooth LE

MocTiiHICTb
KaHnanu

Mpucrpoi

MakcuManbHUIA pIBEHb
36epertu 306paXeHHs...
Boaocnapg

Hanawrtysatn

CxoBatv NiANOPOroBi 3HaUEHHS

36epertu 306paXxeHHs...

Py4He Buis1ieHHA: /l03BOJISIE OllepaTOpPy BUKOHYBATH BU/iJIeHHs Ha Irpadiky clieKTpa 3a
JIOMIOMOT 010 JIiBOi KHONKHM MU, 1110 0CO6GJIMBO 3pyYHO Ha CEHCOPHUX eKpaHax. 3a
3aMOBYYBaHHSM JJis BU6OPY Jliana3oHy HEO6XiHO HATUCHYTHU U YTPUMYBATH NIPaBy KHOIKY.

IlikoBa Tpaca: 3aB/iKY BJIaCTUBOCTI yTPUMYBaTU MaKCHMaJIbHe 3Ha4YeHHs CIIeKTPa, Tpaca
NiKiB J03BOJISIE OIlepaTOpy NOMidyaTH Oy/ib-s1IKi KOpOTKOYaCHI MOAil Bi/l iMIyJIbCHUX CUTHAJIIB.
KpuBa niky no3Ha4ya€eTbcs NOMapaH4Ye€eBUM KOJIbOPOM Ha rpadiky cnekTpa.

e [lIBuako, [TomipHoO, [loBis1bHO, Be3kiHeYHO — BMUKAIOTH MIIKOBY Tpacy Ta L03BOJAIOTh
BCTAHOBMUTH 4Yac iHTerpauii (Hakonu4yeHH:). PexxuM «be3kiHeuHO» 3aMycKa€e MOCTiMHE
HaKOINMUYEHHA JaHUX.

e BUMKHEHO — IIOBHICTIO BUMHUKAE NIKOBY Tpacy.

e OYUCTUTU — CKUJAE NIOTOYHY MIKOBY TPaACy Ta Iepe3allyCcKae NpoLec HaKONMUYEeHHH.
INocTtiHicTb (Persistence): l|sg GyHKIis BAKOPUCTOBYE 3MiHY KOJIbOPIB AJis1 BiJo6pakeHHs
CUTHAaJIIB i3 pi3HUM piBHEM aKTUBHOCTI. YUM YacTilie 3’ABASETbCA CUTHAJ Y LiK Toulli edipy,
THUM Y «TEIIIIIHN» KoJIip BiH GapOyeThbcs HA rpadiky. OAUHUYHI TOSIBU CUTHATY
BiZj06paKkaloThCsA CMHIM KOJIbOPOM, YacTillla aKTUBHICTb — 3€JIEeHUM, a peryJsipHi abo
MOCTiMHI CUTHAJIM — »KOBTHUM YU YEPBOHUM.
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ISM 2.4 GHz (Wi-Fi, Bluetooth, etc.)
2497.613 MHz -87 dB

i

ul llwhmﬂ - ] M'ﬂwm " .Ll*...,w..l N e .

2398 2418 2428 2438 2478 2488

Hu3bka nocTiliHiCTb Bucoka nocriliHicTb

BUKOpPHUCTOBYHTE LieW PEXKUM [Ji151 OC/iPKEHHS 1IiJIbHO 3aBaHTAXKeHUX Jlialla30HiB, /e
6araTo cUrHaJliB nepeKkpuBalTbcs (HanpukJaag, ISM 2.4 I'T).

Kanasm: BMukae Ta BUMUKae QyHKIil0 NiZMIUCY KaHaJliB HA CIEKTPi 3 Bi3yaJlbHUM
NiCBIYYBaHHAM iXHbOI CMYTU Ta PiBHA.

IIpuctpoi: BMmukae Bifo6paxkeHHs ikoHOK npucTpoiB Wi-Fi / BLE 6e3nocepeHbo Ha rpadiky
cnekTpa. [Ipuctpoi po3MimyoTbcsa Ha BiIMOBIAHUX YaCTOTHUX KaHa/laX i3 MIPUB'A3KOI0 [0
iXHbOTO MOTOYHOTO piBHSA curHasy (RSSI). [l kopeKTHOro BilobpakeHHs MaHe b «CIIeKTp»
Mae OyTH HaJlallTOBaHa Ha BiANIOBIZIHY CMyTy 4acCTOT.

MakcuMa/ibHU#M piBeHb: BCTaHOBJIIOE BEPXHIO MeXy BEPTHUKaJbHOI0 MacliTaby rpadika
cnekTpa. BubupanTe Bullle 3HaYeHHS A1 BiloOpakKeHHs NOTYKHUX CUTHAJIIB 1| HUXKYe — /1A
Kpaloi BisyasbHoI iieHTudikalii c1abkux curHasis. JlocTynHi 3HayeHHs: Big -70 ab o -20
1b abo «ABTO». Y pexxuMi «ABTO» rpadik cCieKTpa aBTOMaTHUYHO PEryJIIO€ CBil
BepPTHUKaJIbHUK MacuITao.

36epertu 306pakeHHs...: EKCOpTye NOTOYHUM 3HIMOK rpadika cnekTpa y paia
dopmariB .jpeg abo .bmp.

Boaocnap | [IpuxoBaTH mignoporoBi 3Ha4eHHs: /|03B0JIsIE MPUXOBATH 06J1aCTi
«Bopocnaay» 3 HU3bKHAM PiBHEM LIYMY | TAKUM YMHOM YiTKO BUAIJIMTU CUTHAJIH, AKI
nepeBULIUINA BCTAaHOBJIEHU M NOPIT.

Bopocnap | 36epertu 306pakeHH...: EkcnopTye noBHe 306pakeHHs icTopii «Bogocnagy» y
a1 popmaris .jpeg abo .bmp.

HanamryBaTu: BifkpuBae JBa 101aTKOBI eJleMeHTU KepyBaHHHA:

e BeprukanbHuM Tpeknaj (nmpaBopyd4 BiJ rpadika cnekTpa) — gonoMarae
HasIaUITyBaTH KoJlipHy ramy «Bogocnaay» Ta rpadika nocTiiiHOCTI. 3Millly104U piBeHb
»KOBTOTO KOJIbOPY, OIIepaTOp PETy/0€ KOHTPACTHICTb BifoopaxkeHHs edipy.

o [lapameTp «IlikcesiB Ha BUMip» (niJ «Bogocnasom») — 1,03B0JIsSIE BCTAHOBUTH
6akaHy KiJIbKICTb MiKCeJiB Ha OfJHE ClIeKTpaJsibHe BUMiploBaHHA. bisiblli 3HayeHHs
NiBUILYIOTh YUTAOENbHICTD JiHi}, ajle NpU3BOAATH A0 TOrO, 1o «Bomocnaa»
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3MilllyBaTUMeThCA WIBK/LIE Ta 30epiraTuMe iCTOpito 3a MEHLIHHI IPOMIXKOK 4Yacy.
3HayeHHA 32 3aMOBYYBaHHAM — 2.

NaHenb «TpuBorn»

Ha 1jiii na”es1i B pexxrMMi peasibHOTO 4acy BilobpakaeThbcsA iHpopMallisi Ipo BUSBJIEH] 3arpo3u
nif, yac nomyky a6o B pexxumi «CTomn».

Cnextp
BusasneHo MoTounun 3aranbHui
He6esneuHux gianasoHis 17
He6esneunux curHanis 109 CraTuctrka mno
He6esneunux npuctpois Wi-Fi 21 Hebe3leKaM
He6e3neunux npuctpois Bluetooth LE 7
Mokazatu BCi noail Jlo ocraHHLOT NOAiT ﬂOﬂaTKOBi
HaJ/IalITYBaHHA
¥ ABTONPOKPYUYyBaHHA MokasaTu NikoBy Hebe3neky
Bub6i HUX J1J1s
v M 2aranbhuin ¥ JlianazoH: Band 7 Wi-Fi: 7E:77:BO:AT:FC:F2 . 6 p Aa Al
Bifo6pakeHHs

BLE: 34:C7:48:C7:28:CE

KianHiTh MHIIKOIO
106 MacuITabyBaTH
a60 «TATHITb» BJiBO-
BIIPaBO AJ19
CKpOJIIHTY

15:38:50 15:39:20 15:39:50 15:40:20 15:40:50 15:41:20 15:41:50 15:42:20 15:42:50 15:43:20
08.07.2026

TaGIMLs CTATUCTUKU NIOKA3YE KiJIbKICTh HeOe3MeYHUX /jialla30HiB, CHTHaJIiB Ta IPUCTPOIB 1K
y NIOTOYHMI MOMEHT, TaK i CcyMapHO 3a Becb niepioZ; po60TH (3arajibHUM).

PeecTpanis faHuX y »KypHaJ1 BiZl0yBa€ETbCA 32 TAaKOIO JIOTIKOIO:
e 3ape3ysbTaTaMH CIEKTPaJIbHOTO aHai3y 3allCY0ThCA JIMIIE TPUBOXKHI oA (Kosn
piBeHb 0y/1b-IKOT'0 CUTHAJIy IepeBUILUB BCTAaHOBJIEHUH MOPIr).
e PesynbraTu ckanyBaHHa Wi-Fi Ta BLE 3anucyoTbhcs IOCTiMHO, HE3a/1€XKHO Bif,
nepeBUILeHHSA IOPOTY.
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KinbkicTh noaiii 3a TpuBa/iMil NMPOMIKOK 4Yacy MOe OYyTH 3HAuYHOMW, i rpadik TpUBOr €
3pY4YHHUM iHCTPYMEeHTOM JJis iXHbOI Bi3yaJsizalii. Po6oTa rpadika TicHo nop’s3aHa i3 3anucom
KypHasny. Konu BegeTbcs 3amnuc, rpadik Bifjo6pakae K NMOTOYHI JAaHi, Tak i Ti, o Oyau
36epexeHi paHiule. Y pasi 3MiHM napaMeTpiB (IpOKpYy4YyBaHHS, epexiz A0 iHIIOoro Jiana3oHy
Y{ CUTHa/y) JlaHi MUTTEBO 3YUTYIOThCA 3 XKypHasLy. K10 3anuc He BeleThbcs, rpadik CKUJae
JlaHi 1opasy, KoJ1 3MiHIOIOThCS IapaMeTpPH BiloOpaXkeHHs], i NOYMHAE N0OYL0BY 3aHOBO.

['padik TpuBOr MOXKe BijoOpakaTH JlaHi B TAKUX pexKUMax (0OUPAEThCS B MEHIO J0AAaTKOBHX
HaJIAIUTYBaHb):

e PiBeHb dBm — a6coJ/il0THe 3HAaUEHHS PiBHS CUTHAJY.

o PiBeHb HeGe3nmeKH — HA/|IOPOroBe 3HAaYEHHS PiBHA cCUrHasy ([epeBUIeHHSs NOPOry).

['padik MO>xHa Ha/AIITYBAaTH Ha BiZj06pakeHHS TaKKX apaMeTpiB:

e 3araJibHMM — CyKynHui piBeHb dBm / He6Ge3neku 3a BciMa JjianasoHaMHu.
Bifgo6paxa€eTbcs CBIT/IO-4epPBOHUM KOJIbOPOM.

o Bu6paHmuii giana3zoH — piBeHb dBm / He6Ge3neku A4 Jjiana3oHy, [0 BUOpaHUH Ha
naHeJi «PiBeHb». Bilo6paXka€eThCs ICKpaBO-4€epPBOHUM KOJIbOPOM.

o Bu6paHnmii curHaa — piBeHb dBm / HeGe3mneku /151 CUTHAJY, 1110 BUOpaHUM Ha
naHeJii «PiBeHb». Bilob6pakaeThbCs TEMHO-4€epPBOHHUM KOJIbOpPOM. Lleit mapameTp cTae
JIOCTYIIHUM JIMILIE TOAI, KOJU NaHesb «PiBeHb» epeBe/ieHa B peXKUM J0CIiKeHHS
OKpEeMOToO Jliala30Hy Y1 CUTHAJy.

e Wi-Fi — piBenb dBm / He6e3neku A/ NPUCTPOIO, 1[0 BUGpaHUM Ha naHesi « Wi-Fi».

e BLE — piBenb dBm / HeGe3nekH AJis1 IPUCTPOIO, 1110 BUOPAaHUM HA naHe i «BLE».

«ABTONPOKPYYyBaHHS» BMUKAE PEXKHUM aBTOMAaTUYHOI0 3MillleHHs rpadika mij, yac nomyky,
1106 Ha eKpaHi 3aBX/ 1 Bilob6pakaucsl OCTaHHI pe3y/ibTaTU BUMipIOBaHb.

fAK110 aBTONPOKpPy4YyBaHHS BUMKHEHE, rpadik TpUBOT MOXKHA [TepeMOTATH Ha OYAb-AKHUM
MOMEHT 4acy. /[/is 1bOro KJalHITh JIiBOI0 KHONIKOI MUIli Ha rpadikKy i, He BiANycKaryH ii,
NOTATHITH KYpCOp BJIiBO YU BIIpaBo. Ha NpucTpoAX i3 CECHCOPHUM eKpaHOM LII0 Jif0 MOXHa
BUKOHATHU NaJiblieM ab0 CTUTYCOM.

Axio BU 6axkaeTe 3MiHUTH YaCOBUH Nepiof BijobpakeHHs (MaciiTabyBaTu rpadik),
KJIQLHITh Ha HbOMY JIiBOI0 KHOIIKOI MUIIIi Ta BAKOPHUCTOBYHUTE KHONKHU «301/IbIIUTHU» 200
«3MeHIIUTH». Takox AJi15 MaclITabyBaHHSA MOXHa BUKOPUCTOBYBATH KOJILIATKO MUIII.
IIpumiTka: MakcuMasibHUK 4YaCOBUM iHTEepBaJ, AKUK 3JaTHUM OJHOYACHO BiJ0Opa3UTHU
rpadik, cTaHOBUTH 6 FOAMH.

KHonka «Iloka3aTu BCi noii» — aBTOMaTUYHO HaJIALITOBYE MaclITab /s Bijo6pakeHHs
BCiX HasIBHUX Y ’KypHaJli MoAiH.

KHonka «/10 ocTaHHBOI OAII» — BUKOHYE IIBU/IKE IPOKPYYyBaHHA [0 HAWHOBILIOI OAII B
KypHaJi.

Y pexkumi «Cton» (meperyisaf )KypHasly) KOPUCTYBay Ma€ MOXKJIMBICTb aHaJli3yBaTH piBHi
Jliala3oHiB, CUTHaJIIB Ta IPUCTPOIB HA KOHKPETHUM MOMEHT 4acy 3a J0IIOMOI00 KJIKy Ha
noTpi6Hy TouKy rpadika. [[py npomy mkanu Ha naHensix «PiBenb», «Wi-Fi» Ta « BLE»
MUTTEBO Bi06pa34Th piBHI CUTHAaJIIB, 1[0 BiiNOBiZal0Th 06paHoMy Yacy, a «Bogocnag»
aBTOMATHUYHO NEePEeMOTAEThCA [JId [TI0Ka3y ClIeKTpaJbHOI icTopil i€l nmozail.
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PekomeHaaUil Woao0

MiaroToBKa

Bubip pexkmmy nowyky

MOLLYKY

O6epiThb pexXUM NOLIYKY, AKMA MaKCMMaJIbHO BifiOBi/la€ BallloMy 3aB/laHHIO:

«Bcl cMrHa/im» — BUKOPUCTOBYETBHCS

JLJ151 KOMILJIEKCHOI IepeBipKU NpUMillleHb Ha

HaABHICTb YCiX BUZIB 3aKJIaJJHUX IPUCTPOIB.

MasKiB (TpekepiB).

IJIyIIiHHA paAiocurHasnisB (okpeMo abo

«Mo6ibHi/GPS-TpeKkepr» — BUKOPUCTOBYETbCS /151 MOUIYKY aBTOMOOIIbHUX

«HusxigHi/HaBiranis» — BUKOPUCTOBYETbHCS /1J151 BUSIBJIEHHSI HABMHUCHOT'O

B IOE/IHAHHI 3 IHIIMMU peXXUMaMHU).

«be3apoToBi/ISM» — BUKOPUCTOBYETHCS /1/151 BUSIBJIEHHS Pi3HUX 6€3POTOBUX

npucTpois, B T. 4. Wi-Fi, Bluetooth Ta iH.

BaxxiuBo:
[ )

HamaraiTecs 3aBXAM BUKOPHUCTOBYBATH PEXUM, IKUM HauKpallle NiJX04UTh

JL1S1 IOTOYHOTO 3aB/JjlaHHA. Besinka cMyra ckaHyBaHHA 'y pexxuMi «Bci curaaam»

CYTTEBO 3HMWXKYE UMOBIPHICTb BUSA

BJIEHHA KOPOTKOYaCHHX iMl'Iy.IIbCHI/IX CUTHAJIIB.

ToMy HamoJierJIMBO peKOMEHAYEMO YHUKATH LIbOT'0 PEXUMY MiJ| Yyac LiJIbOBOrO
MOIIYKY aBTOMOGIJIbHUX MasiKiB ab0 6e3/pOTOBUX NPUCTPOIB.

IMpoOBECTHU nepeBipKy B pPEXXHMaAX «

sl miABUIEHHS HAAIHHOCTI pe3y/ibTaTy peKOMeHAYEThCS A0AATKOBO

Mo6isibHi/GPS-Tpexkepu» Ta

«be3apoToBi/ISM» nicJis 3aBepllleHHs 3araJibHOr0 CKaHyBaHHS B pexxuMi «Bci

CUTHaJ/IN». lle 3Ha4HO 30i/IBIIUTDH

WMOBIpHICTb BUSIBJIEHHS CKJIAJTHUX

MOOi/IbHUX Ta 6€3]pOTOBUX 3arpos.

AHTEHU

Delta S

Delta X

OCKiJIbKY B KOMILJIEKTI TOCTa4YaHHA AJid
Bxoay INPUT 1 nepej6adyeHo ABi aHTeHU Ha
BUOIp, 06epiTh Ty, sIKa BiANIOBi1a€ BallOMy
NOTOYHOMY 3aBJJaHHIO:

ODA-4 — BcecrnpsiMOBaHa
6araToLiJibOBa aHTEHa, fKa
MiAXOAUTH JJ1d BCiX peXHMiB
NOLIYKY, 30KpeMa 111 KOMILJIEKCHOTO
pexuMy «Yci CUrHaJIu».

MWA-6 — cnipsiMoBaHa
MikpoxBuboBa (HBY) anTeHna. Bona
3abe3nevye 6ibIIYy AATbHICTD
BUABJIEHHA Ta CIIPOLLYE JIOKaTi3aLlito
JKepeJia 3aB/ISIKHA CBOIH
COpPsSIMOBAHOCTI, ajle Ma€ 0OMeXXeHU
JAiana3oH 4acToT. lliki aHTeHi caif,
BilIaTU nepeBary mij yac nepeBipku

[lix’eqHaliTe BcecnpsiMoBaHy aHTeHy ODA-4
o Bxony INPUT.

[lix’eqHalTe cnpsiMmoBaHy aHTeHy MWA-6 110
Bxoay AUX1.

[lizknto4diTh anHTeHu LPDA-12 fo
BHCOKo4YacTOTHHUX Bxo/1iB Wi-Fi,
BLUETOOTH Ta AUX2.
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BEJIMKOTabapUTHOTO TPAHCIOPTY,
BaHTaXiBOK ab0 MPOTAKHUX
BaHTaXiB y pexxuMi «Mo6isibHi/GPS-
TpeKepu» (Je noTpibHa By3bKa
CIpsIMOBaHa JijarpaMa BUsIBJIEHHs ), a
TAKOX /151 TUMYaCcOBOTO
HepeMUKaHHS 3 METO TOYHOTO
BUSIBJIEHHS MiCl|e3HaX0/>KeHHS
JoKepesia.

IMigkarouiTe anTeHu LPDA-12 no
BiINTOBiJHHUX BUCOKOYACTOTHUX BXx0/ZiB Wi-
Fi, BLUETOOTH T1a INPUT 2.

3a noTpe6y 3MiHITh YaCTOTY PO3MOAIIY CUTHAJIB MiXK MEepIIUM Ta JPYTUM aHTEHHUMU
BXOZlaMHU 3a 1uisixoM: « HasmamryBaHHsa» — «Ilpucrpiii» — «Yacrora AUX1 (INPUT2)».
3a 3aMOBYYBaHHSAM /JJifl IEPUIOT0 BXOAY IPU3HA4YEHO Aiana3oH yacToT A0 3000 MI'y, a guia
apyroro — 3000-6000 MTI'i.

3MmiHoBaTu yactoTy po3noziny AUX1 (INPUT2) gouijibHO B TaKUX BUIAAKaX:

e Kousix onepaTop njianye BUKOPUCTOBYBATH CIIPAMOBaHI BJ1acTUBOCTI aHTeHu MWA-6
JUIS1 TOYHOTO BU3HAYEHHS Miclie3Haxo/»keHHs (Jiokasti3arii) nepefaBaya Ha HIDKUUX
4YacToTax.

e Kouu nig yac TprBas10ro MOHITOPUHTY 0€3 MepeMillleHHs KOMIIJIEKCY B IPOTSXKHUX
NpUMillleHHSIX HE0OXiAHO 3a/iTHU AOBIIY AiarpamMy CIpsiMOBaHOCTi BCECIPSIMOBAHOI
aHTEHHU.

e [lig yac orsisiay BaHTaX)KHUX aBTOMOO1JIiB a0 BEJIMKOTabapUTHUX BaHTAXKIB Y PEXXUMI
«Mo6inbHi/GPS-Tpekepu» /i1 popMyBaHHSA M0J0BXKeHOT 30HU BUSIBJIEHHS Y3/10BX
TPAHCIOPTHOTO 3aCO0Y.

Baxx/imBo: MiHiMaJIbHO JO0NIyCTUMe 3Ha4YeHHA 4acToTU AJid nopty AUX1 craHoBuTh 800
MTI'y, 10 BignoBifae HWXKHIM po60oyYik Mexxi aHTeHn MWA-6.

dain KypHany

CTBOpIiTH OKpeMu# ¢aiJ1 xKypHaJIy /i 3al/JIaHOBAHOI JIOKalil MouyKy. ¥ pa3i npoBe/leHHS
NOBTOPHOI NepeBipKH HA IIbOMY CaMOMY 06'€KTi BU 3MOKeTe BiAKPUTH Liek a1 3HOBY, 11106
JOMKCYBaTH B HbOT'O HOBI JaHi.

MackyBaHHA GOHY

Pexxumu «Bci curHasm» ta «Husxigni/HagBiranisi» notpe6yoTh nonepeiHb0Oro MacKyBaHHs
boHy 3a MexaMH LiJbOoBOro mnpumilleHHs. O0epiTb KOpPEeKTHY TOYKY pO3TallyBaHHS
KOMILJIEKCY 11032 00'€KTOM Ta BUKOHAKTe Mpouefypy MackyBaHHA. [y MiHiMi3anii Xxu6HUX
CrpalloBaHb 3a/auTe TPUBAJIILIUKA 4ac HAKONHWYEHHS CIeKTpa Ta MOBTOPITh MaCKyBaHHHA
$OHY B KiJIbKOX TOYKaxX HABKOJIO LIiJIbOBOI 30HU (aJ/ie B KOAHOMY pasi He BcepeJlHi Hel).

Mpumitka: /[lna pexumiB «Mo6inabHi/GPS-Tpekepu» Tta «BesapoToBi/ISM» npouenypa
MacKyBaHHs QOHY He MOTpi6GHa.

MNoporu

BusHauTecs 3 Ja/bHICTIO BUSIBJIEHHS, 1KOI BU NIparHeTe JOCATTH I1i/] YaC IOTOYHOI ITepEBIPKHU.
Cuctemu Delta S i Delta X malwoTbh HaZi3BMYallHO BUCOKY YYTJIUBICTb i 37aTHi ¢ikcyBaTH
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CUTHAJIM Ha BiJCTaHi JecATKIB i coTeHb MeTpiB. [IpoTe AJg 3aBaHb NPOTUAIl HErJIaCHOMY
3HIMaHHIO iHQopMalii peKOMeHJyeETbCA WITYYHO OOMeXyBaTHU [Ja/bHICTL BUsABJIeHHd. Lle
Jl03BOJIUTh YHUKHYTH YMUCJIEHHUX XUOHUX TPUBOr BiZA 30BHIIIHbOro edipy Ta CYTTEBO
CIPOCTHUTB Npolec Jokaizanil. EpekTuBHille N0C/aiJ0BHO NepeMillyBaTHUCA 11iJIbOBOIO 30HOI0,
BUABJISAIOUU Ta JIOKaJNi3ylOYM CUTHaJM OJWMH 3a OJHHUM, HiXK 0AUUTH [JleCATKU CUTHaJiB
OJIHOYACHO, He PO3yMilo4H JpKepesia IXHbOT0 IIOXOAKEeHHA.

[IporpamHe 3a6e3nedyeHHss Breeze RF BcTaHOBJ/IIOE onTUMasbHi MOPOTH Jiama3oHiB 3a
3aMOBYYBaHHsM. BoHM 3a6€31e4y0Th AaJbHICTb BUSABJIEHHS B KiJibKa MeTpIB /151 MOOIJIbHUX
i 6e34poTOBUX Aiana3oHiB (10 ifeasbHO AJ NOIIYKY B KiMHATi) Ta 6isblly JalbHICTb A5
IHINMX CUTHAaJIiB [103a MeXXaMU [UX Jiana30HiB.

Kosmm notpi6ono 36IVIBIIMTHU noporu (3MeHIIMTH Aa/IbHiCTh BUSIBJIEHHA):
36isb11eHHS TOPOTiB Bificikae cabki curHanu. Lle He06XiAHO B TAaKKUX BUMAJIKAX:
e Jlna 3axMCTy Bij 3aBaj i3 cycCigHiX npuMilleHb: 1100 YHUKHYTH CUTHaJIB, fKi
IPOHUKAIOTb Kpi3b cTiHU (HanpukJaj, Wi-Fi cyciziiB) i cTBOpIOIOTb XMOHI clIpaljoBaHHS.
e Jl/14 CeJIeKTUBHOIO 3HU>KEHHA Yy TIMBOCTI: KOJIM HEOOXiZIHO 3arpyOUTH Yy TIUBICTD
Ha OKpeMOMY CKJIaJJHOMY Jiiana3oHi abo Ha BCiX YacTOTax 0JAHOYACHO.
e Iliz; yac ¢isuyHoro mnomyky (JIoKasi3anii) nepejaBada: KoJiM oIepaTop
HabIMKAETBCA 10 Nlepe/6auyBaHOTo JpKepesa MeTO/J0M «rapsye/x0JI0AHO» i KPoK 3a
KPOKOM Mi/IBUIIY€E NOPOTH, 11106 3BY3UTH 30HY MOLIYKY /10 KOHKPETHOT'O CAHTUMETPA.

Kosmm noTpiono SMEHIINTH noporu (36i/1bIIUTH Ja/IbHICTh BUSBJIE€HHS):
3MeHIleHHS MOPOTiB MigBUILYE YYTJIUBICTb CUCTEMH [0 CIAOKKUX CUTHAJIB. lle foniibHO:
e fKuo BU nJIaHy€ETE NPOBOAUTH TPUBAJIMU PaZlioMOHITOPUHT 00'€KTa 6€3 nepeMilleHHs
KOMILJIEKCY.
e fKui0 HEOOXiZHO OXONMUTH KOHTPOJIEM BEJUKY BiIKPUTY TEPUTOPIto (HaNpUKJIaj, 3a1y
3acijiaHb abo CKJ1ajl) 3 OJIHi€T TOUKH.
e (KO BM BUKOHYETE OIJIsA[ TPAHCOOPTHOTO 3acoby B pexumi «Mo6iibHi/GPS-
TpeKepu» 3a YMOBHU Bi[ICYTHOCTI 3aBaj,

JoaaTkoBa iHdopmanis: /leTalbHUNM ONKC NPOLEJYPU KOPUTYBAHHS HAaBeEeHO B pO3ijax
«HanamryBaHHs noporiB fiana3oHiB», «[lopir Wi-Fi» ta «Ilopir BLE».

3anobiraHHA XMOHUM cnpauoBaHHAM

JleaKkTuByWTe (BHUMKHITBb) yCi CAaHKLiOHOBaHi pajioyacToTHi 3aco06M Ha Jiokalii, e
NpoBOAUTHCA NMowykK. lle cTocyeTbcs MoOiIbHUX TesedOHIB, KOMI'IOTEPIB, TOUYOK JOCTYILY,
6e3apoToBOI epudepii (rapHiTyp, HABYLIHUKIB, CMAPTTOJJMHHUKIB TOII[0), a TAKOX OY/1b-sIKUX
iHIIMX MOOYTOBUX NMPHUCTPOIB, 1110 NpaLoTh 3a ctavgapTamMmu Wi-Fi Ta Bluetooth.

MiHimizaliss XxMOHUX cnpanoBaHb CYTTEBO NMPUCKOPUTb MpoOLEeC MepeBipKU Ta 3pOoOUTH ii
pe3yJIbTaTh MaKCUMaJIbHO HaJiHHUMH.

AKYCTWYHa aKTMBaL,iA (3ByKOBUIK POH)

JledKi TUNM 3aKJaJAHUX NPUCTPOIB (30kpeMa 3 ¢yHkuier0o VOX abo aKyCTUYHHMM IYCKOM)
NepexosiTb y PEXUM Iepeadi JaHUX JWIle 3a HasgsBHOCTI 3BYyKOBOTO GOHY B MPHUMIillleHHi.
[[1o6 akTMBYBaTH Taki NpUcTpoi Ta 3adikcyBaTH iXHE BUIIPOMIiHIOBAHHS, MiJ, Yac nepeBipKU
HeOoOXiJHO 3abe3neYyuTH IOCTiMHe J[pKepesio 3BYKY (HANpUKJ/IAJZ, YBIMKHYTH TeCTOBHUU
ayziosamnuc, reHepaTop LyMy, TOLIO0).
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LisboBi npuMilieHHs (Miclie MOIYKY). Micue a1 MackyBaHHS QOHY (BiJicTaHb
CTBODITb B HUX 3BYK He MeHIIe 10 M 710 1[iJIbOBOTO

[ / \\ / \
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||

A60 3a MexxaMU

\
4{1@% T\J \\ \
0 FM

le/lMlLl.leH HA

Soae
L ——mon>r

MNowyk

CneKTpanbHUM NowyK

3anyck peXuMy: AKTUBYWUTE 0OpaHUM pexxuM nomyky. Pexxumu «Moo6isibHi /GPS-Tpekepu»
Ta «be3apoToBi/ISM» Mo>xHa BMUKAaTH OAHOYACHO.

AKTHBaLiA XXypHaJy: YBIMKHITh QiKcallito JaHUX, HATUCHYBIIU KHOMKY «3aMHUC XXyPHaJIy»
(AK110 B HAJIAIITYBaHHAX HE aKTUBOBAHO QYHKIIil0 aBBTOMAaTUYHOTO 3anucy). PyHKLid €
aKTHUBHOI0, KOJIM KHOIIKA NlepebyBa€E B HATUCHYTOMY CTaHi.

HaslamTyBaHHA cnoBilleHb: YBIMKHITh 3BYKOBY TPUBOTY /Jisl 3pyYHOCTI KOHTPOJIIO
NOTOYHOI cuTyallii. BukopuctoByiTe QyHKI[il0 «Y TPHUM. MAaKC. He6e3I.» (Y TpuMaHHs
MaKCHMaJIbHOI He6e3MeKH), 11100 iHTepdelic mporpaMu aBTOMaTUYHO GOKYCyBaBCs Ha
HaNObiNbII He6e3MeYHOMY Jliala3oHi.

TakTHKa omisiAy npuMilieHHs: [lepeBipsiiTe 06'€KT MOCIiA0BHO (HapUKJIa,
noKiMHaTHO). CKaHyTe KOXKHY KIMHATY TakK, 11100 3a6e3Me4uTH NOBHE 0XOIJIEHHS
BHYTPIILIHBOTO 00’'€My, BpaX0BYIOUM MiHiMa/IbHY [1a/IbHICTh BUSIBJIEHHS] HAWC/1a0110T0
CUTHAaJIy, IKUW MOTEHLiHO MOKe BUIPOMiHIOBATHCS.
e Ilpukuap TpaekTopii: OpieHTy04YHCh Ha pajiyc BUsABJIeHHs 1 MeTp HAaBKOJIO cebe,
pyxaiTecsl «3Uraarom» i3 Kpokom (BiZICTyNIOM) 2 METPH.
o llIBugkictb pyxy: [lepemintyiiTecs 3i LIBUAKICTIO He 6inbiie Hixk 0.5 M/c, nepioguiHO
COPSIMOBYIOYU aHTEHHY CUCTEMY B Pi3Hi OOKHU.

KoHTpoJ1b NOKa3HUKIB: be3nepepBHO cTeXXTe 3a iHAUKATOPOM Hebe3NeKH U YaCTOTHUMU

JlianazoHaMu Ha naHeJii «PiBeHb», a TakoX 3a rpadikoM icTopii Ta 3ByKOBUMU CUTHAJIaMHU
CHOBIIeHHA.
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PiBHOMIpHO
orJsiJlalTe BeCh
IPOCTip NpUMilLl|eHHA

JloKkanizauia axxepena (NOWyK micua po3TallyBaHHA nNepeaasaya)

Ilepexia A0 AeTanbHOro aHasidy: Ha noyatky po6otu naHesb «PiBeHb» nepebyBa€ B
peXUMI MOHITOPHUHIY BCIX YaCTOTHUX Jialla30HiB. Y pa3i BUABJIEHHS 3arpo3u onepaTop
HepexoAuTh [0 A0C/IiP)KEHHSI KOHKPETHOr0 He6e3MevyHOoro Jjiana3oHy (BXOAUTb Y Aiana3oH).
lle 3By>Ky€ CMyTy CKaHyBaHH$, CYTTEBO MiABULIYE LIBUJKICTb pOOOTH Ta UMOBIpHICTb
BUSIBJIEHHS IMIIYJIbCHUX CUTHaJIIB. J|Ji1 MaKCUMaJIbHOI AeTasi3alii Mo)KHa NeperTH A0
JOCJIII>KEHHS OKPEMOT0 CUTHaJY, L0 1e Gijiblie 3By3UTh CMYTY aHaJli3y.

0c061MBicTh MOGIJIBHMX MepeX (AuHaMiuHa 3MiHa YacToT): Mo6i/ibHI cTaHAApTH
LTE/4G ta 5G 3aaTHi AMHaMi4YHO 3MiHIOBAaTH po604y 4acToTy (Aiana3oH) mij yac nepegadi
JlaHuX. fIK110 piBeHb CUTHa/y B 00paHOMY Jiana3oHi panTOBO BIaB, IOBEPHITh NaHeb
«PiBeHb» y pe>xMM MOHITOPHUHTY BCiX Jliana3oHiB i 3adikcyiiTe, e caMe 3’ IBUBCS CIJIECK
ammtitygu. [licia nporo B MoxeTe YBINTU B HOBUM Jiiania3oH abo NpOA0BXKUTH
JIOKaJli3allito B pexXuMi 3arajibHoro omisgy «Moo6isibHi/GPS-Tpekepu».

Ilomyk MeToa0M «rapsaye/xos104Ho»: [lourHaiTe Jokasizanito nepegasaya. s 4boro
nepeMillyyiTe KOMIJIEKC ab0 3MiHIOMTE HOr0 MPOCTOPOBY OpPi€EHTALil0 (KPYTiTh), PiKCytouun
MaKCUMaJIbHUM piBeHb curHasy. CTeXTe 3a IIKaJOl0 PiBHA Ta BIKHOM CIEKTPA, pyXal4yUCh Y
HaNpsSIMKY 3pOCTaHHA aMILIITyAu. YuM GJiMK4e aHTeHa J10 JpKepesia BUIPOMIHIOBaHHS, TUM
BULIMM OyJie piBeHb curHasy. CBiT/I0Ai0AHI iHAMKATOPU Ha Nepe/iHiM NaHei npuaagy
JIOTIOMOXKYTh BU3HAYUTH, fIKa CaMe aHTeHa aKTHMBHA B IOTOYHUM MoMeHT. [lig yac
HaOJIMXKeHHS [10 JpKepeJsia BU MOXKETe MOCTYNO0BO MiBUILYBATH MOPIir BUABJIEHHS, 1100
IITY4YHO 3BY3UTH pajiiyc NOUIyKy (Mic/is 3aBeplleHHs JioKasi3alil 060B'13K0OBO MOBEPHITh
HOPIr 10 NOYaTKOBOI'O 3HAYEHHS ).

3axucr Bij nepeBaHTakKeHHs BxoAy ([lepeBaHTa:KeHHs TPAKTY): fKI0 piBeHb CUTHAIY
JlOCSTAa€E KPUTUYHUX 3HAY€Hb -25...-20 AbM i 3’AB/1SIETHCS cIOTBOpeHHS GOpPMU CIIEKTpa
(iHTepMoayALisl) HA CYyCiAHIX YacTOTaX, yBIMKHITh BHYTPIillIHiil aTeHI0ATOP (0C/1a6J110Bay
CUTHaJIB).
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diznynuii gomaa: Koy TOUKy 3 MaKCUMa/IbHUM piBHEM paZlioBUNIPOMiHIOBaHHS YiTKO
BU3HA4Y€HO, I0YNHAWTe peTeJbHUHN Qpi3UYHUM Ta BidyaJlbHUH O] Me06J1iB, KOHCTPYKLiM abo
npeJMeTiB iHTep'epy.

IpenTudikanisa 30BHIMIHIX 3aBaj;: [lam'aTaliTe, 1110 NOTYXHI CUTHA/IU 3 Byl (HanpUKJaj,
6a30Bi cTaHLil 3B'A3KY) MOXYTb CIPUYMHATH XUOHI cipanoBaHH:A. Taki 30BHIllIHI 3aBau
3a3BUYal MalOTh MaKCUMaJIbHUU piBeHb 6i/isl BiKOH, 30BHIIIIHIX CTiH, BEHTUJALIH, MmiAJ0TH
YU CTeJli, a B Mipy 3ar/inbJieHHs B IPUMillleHHs IXHil piBeHb CTPiMKO Najae.

[licsis 3aBepllIeHHS JOCAiAKEHHSI OKPEMOTO Jiiana30Hy YU CUTHay 000B'sI3KOBO MMOBEPTaNTe
naHesib «PiBeHb» y CTaHJAAPTHUN PEKUM MOHITOPUHTY BChOI'O CIEKTPA.

BuasneHHa npuctpois Wi-Fi

Bigkpuiite nanenbr «Wi-Fi», ne 3a yac momepefHbOro MpoXoAy BXKe€ HAKOMUYEHO CIHUCOK
BUSIBJIEHMX TOYOK Ta KJIEHTIB. 3aBJJaHHAM OllepaTopa € peTeJIbHUM aHaJIi3 Ta JIOKaJli3auisa
kokHoro npuctporo Wi-Fi, 3adikcoBaHoro B 30Hi mouyky (30KkpeMa THX, YMi NOKa3HUKHU
NepeBUILYIOTh YCTAaHOBJIEHU I MOPIT BUSBJIEHHS).

[lepexofibTe [0 aHaJli3y KOXHOI'O OKpPEMOrO NPUCTPOK Ta BUKOHYHTe Horo ¢i3uyHy
JIOKaJIi3alilo, OpiEHTYIOYMCh Ha aMILIITYAHUH piBeHb RSSI.

BukopuctoByiiTe pyHKIilo «BepudikoBaHui», 1106 MO3HAYUTU NPUCTPIN K Ge3neyHUM
(caHKLiOHOBaHMH), Ta Ao0JaBalTe O HbOTO TEKCTOBUM KOMeHTap AJs IMBHUJKOI Ta Jerkoi
inenTUdikanii mig yac HAaCTYNMHUX MEPEBIPOK.

BukopucrtoByiiTe pyHKIit0 «B3aeMoaioyi mpucTpoi» 11106 BUABIATH 3B’I3KM MiXK TOUKaMHU
JIOCTYIy Ta KJiEHTaAMM.

BuasneHHs npuctpois BLE B He3’€agHaHOMY CTaHi

Bigkpuiite nanenb «BLE», fe 3a yac nonepeZjHbOT0 MPOXOAY BKe HAKONUYEHO CIIUCOK
3adiKkCcoBaHUX NPHUCTPOIB. 3aBJJaHHSAM ONepaTopa € peTeJibHUM aHAJi3 Ta JIOKaJi3anisa
KO>xXHOT0 npuctpoto BLE B 30HI nouyky (30kpeMa THUX, YMi IOKa3HUKU ePEBULLYIOTh
YCTAaHOBJIEHWH NOPIT BUSIBJIEHHS ).

[lepexoabTe 10 aHaMi3y KOXKHOTO OKPEMOTO NPUCTPOIO Ta BUKOHYUTE HOTO Pi3UYHY
JIOKaJli3allito, OpiEHTYIOYHCh HAa aMILIiITyAHUH piBeHb RSSI

Ocoo6/mmBicTh npoTokoay BLE (pangomisanisa MAC-agpec): 3Bakalouu Ha peryisipHy
JUHaMiyHy 3MiHy ifeHTUiKaTOpiB (paHaoMisariito aapec) BLE-npucTposiMu, MoxarMBa
CUTYallisl, KOJIM CIIMCOK MICTUTHUMe BEeJIUKY KiJIbKICTb y>Ke HeaKTUBHHUX 3ac00iB. Y TakoMy pasi
BU MOETe BUMKHYTH BiZjoOpa>keHHSI HeaKTUBHUX IPUCTPOIB 3a JOMOMOTOI0 BiITOBIHOTO
IYHKTY B JIOKQJIbHOMY KOHTEKCTHOMY M€EHIO Ta MOBTOPUTH NPOXi/i N0 NPUMIillleHHIO 11100
HaKOIMMUYUTHU NPUCTPOI, aKTyaJIbHI Ha JaHUH MOMEHT.

BukopucrtoByiTe ¢pyHKLi0 «BeprudikoBaHuM», 1106 NO3HAYUTH NPUCTPIN K Oe3MedHU N
(caHKLIiOHOBaHU), Ta A0/laBalTE /10 HbOI'O TEKCTOBUM KOMEHTAp [IJ1s1 LUIBUAKOI
ifenTUdikanii nig yac HaCTYyNMHUX NepeBipok (3a yMOBHY, 1[0 el NpuUcTpiii 36epirae
NOCTiHHUN HepaH/J0Mi30BaHUH ijleHTUdiKaTOop).
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[1if yac aHai3y NpUCTPOI0 BUKOPUCTOBYHTe QyHKL 0 «[A€HTUYHI IPUCTPOI», 11106
HeperissHyTH NollepeiHi ek3eMIIApH (ICTOpito BUsBJIEHHS) LIbOT0 JieBaiica abo IBHUIKO
nepelTH |0 aHaJi3y HOro HOBOTO €K3eMILISAPA, KLU0 3MiHa izeHTUdikaTopa (MAC-agpecu)
BiZ1I0y/leThCA Oe3nocepeHbO MiJ| Yac ceaHCcy aHasli3y.

MigrotoBKa 40 A0BroCTPOKOBOIro PafioMOHITOPUHIY

PersnameHT niATOTOBKM 0 JOBrOCTPOKOBOI'0 PaZliOMOHITOPUHTIY:

1. Po3MilieHHA Ta J0OCTyN

MackyBaHHS Ta po3TallyBaHHA: KoMIuiekc Mae 6yTH po3TallloBaHUM HENOMITHO, aje
3 ypaxyBaHHSIM paZionpo30poCTi KOHCTPYKLiH. He cTaBTe npuiaz y cyniyibHi MeTaseBi
mwadu yu cerdu (11e eKpaHye aHTEHHU).

KaGesibHUI BUHOC Ta 3aTyXaHHS: SIKI110 aHTeHH BUHOCSATbCS Ha Kabesisax (HalpuKJIag,
JIJ1s1 KOHTPOJIIO CYMI>KHOT KIMHaTH), BAKOPUCTOBYHTE TiJIbKM BUCOKOSIKICHI KOaKcCia/bHi
KabeJsii 3 HU3BbKUMHU BTpaTaMu. [laMm'aTaiiTe, o Ha yactotax noHaf 3 [T koxkeH MeTp
JlellIeBOro Kabesito KpUTUUHO 3HUXKYE Yy T/IMBICTb CUCTEMHU.

MepexeBa apxitektypa (RDP): /[si1 MOHITOPUHIY TPUBAJICTIO BiJi KiJIbKOX [i6 J10
TWXKHA Gi3ndyHUi goctyn go kKepyrodoro [IK 3a3Buvail o6MexxeHuil. Hanawrtyiite
Bigganenun poctyn dyepe3 RDP (Remote Desktop Protocol) a6o cnemnianizoBani
3axulleHi kaHaau. [IK nmoBuHeH mMaTu craTuuyHy [P-agpecy, BUMKHEHUN peXUM CHY
(Sleep Mode) Ta akTuBOBaHy PyHKIit0 aBTOMaTU4HOTO nepe3anycky B BIOS (Restore
on AC Power Loss) Ha BUNIaJJ0K 36010 eJIeKTPOKUBJIEHHS.

2. [lonepegHiii ayauT Ta Bepudikanisa 6e3poToBOro cepe0BUILA

CyyacHu# odic nepeHacuyeHu serasibHUMHU npuctposiMmu Wi-Fi Ta Bluetooth Low Energy
(BLE). be3 mnomnepejHboi 3a4uuCcTKUA edipy KypHaJl MOHITOPUHTY OyJe NepeBaHTaKeHUH
TUCAYaMU OJHOTUITHUX MOAIH.

BuB4YeHHA 6e34poTOBUX Mepex: [lepes cTapTOM [JOBrOCTPOKOBOIO MOHITOPUHIY
3anycTiTh nomyk y pexumi «besaporoBi/ISM» y pob6ouuit 4yac (koau Bci
CHiBpoOITHUKHU NepeOdyBalOTh HA pOOOUYHMX MIClifIX), 106 HAKONWYMUTH JIaHi Ha MaHeJ X
«Wi-Fi» Ta «BLE».

MapkyBaHHA JieraJibHUX npuctpoiB Wi-Fi: [Ipoananisyiite edip, JokanisyiTte
JbKepeJsia Ta MepeKoHauTecss B 6€3Me4YHOCTI KOXKHOI KOPIMOPaTUBHOI TOYKU JIOCTYILY,
NpUHTEpa, CMapTTeseBi3opa, TesedpoHa UM HoOyTOyKa. I[IpucBolTe KOXHOMY
CaHKI[IOHOBAaHOMY 00'eKTy cTaTyc «BepupikoBaHMNA» Ta A0AaUTe YITKUNA TEKCTOBUMN
koMeHTap (Hanpukaaz, «Poyrep byxranTepisi» abo «TesedpoH [BaHa»).

Edpekt «HoBoro mnpucrpow»: Take MapKyBaHHSl [I03BOJIUTb CUCTEMi mij d4ac
TPUBAJIOTO MOHITOPUHTIY irHOPYBaTH BiJOMHUH CaHKLiOHOBAaHUW Tpadik i MUTTEBO
nigceiuyBatu HoBi MAC-aapecu, skKi 3'ABW/IMCS, HanpuKJIaJ, Yy HIYHMM 4ac abo
6e3nocepeIHbO MiJi Yac KOHiAeHI[IHHUX TeperoBopiBb.

Ananiz BLE-naTepHiB npuMilleHHs: 3BaKal04d Ha MOCTIMHY JAWHAMIYHY 3MiHY
inentudikaropiB BLE-npuctpossMy Ta HEMOXJMBICTb iXHbOI JJOBFOCTPOKOBOI
NpUB’A3KK 10 KOHKpeTHOI MAC-azpec, palioHaJIbHO aHa/li3yBaTU HE KOXXHY HOBY
aJipecy OKpeMo, a 3MiHy 3arajibHol KiJIbKOCTi Ta THIIiB IPUCTPOIB y NpUMillleHH]i (TO6TO
dikcyBaTHM cTaJuid mnaTepH pafgioo6ctaHoBKU). TuM He MeHIle, NPUCBOEHHS
CaHKI[IOHOBaHMM 00'€éKTaM TEKCTOBOTO KOMEHTapsl [A0Ja€ 3PYYHOCTI BCTaBJIEHHS
3B’SI3KiB HOBHX €K3eMILISIPiB IPUCTPOIB 3 NOTOYHUMHU IiJi Yac MalbOyTHbLOTO aHasi3y. B
3B’SI3Ky 3 LIUM pPEKOMEHJYETbCS BUKOHATHU aHasli3 edipy, J0Kali3yBaTU JKepesa,
nepeKoOHAaTUCh B 6e3meyHOCTi KoxkHoro BLE-npucTpoto 3 1i1boBil 30Hi Ta NpHUCBOITH
MOMY TEKCTOBUHM KOMEHTap, IKUH IX ijleHTUPIKYE.
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TakTHYHMH NpUOM: BcTaHOBITH BUILMHI NIOPIr BUABJIEHHS, 100 0OMEXUTHU 30HY KOHTPOJIIO
CyTO MexkaMU KabiHeTy, i po3micTiTh aHTeHy BLUETOOTH MakcuMasibHO 6J1M3bKO 0 1[iJIbOBO1
30HU. lle 103BOJIMTH OTPUMATH CIIMCOK IPUCTPOIB, AKUM XO04Y 1 3MiIHIOBAaTUMeTbCH 3a
cuctreMHUMU MAC-aipecamMy, NpoTe 3a/UIIATUMETbCS CTabibHUM 3a crnenudikaiieto
(Tunamu) feBaiciB. Hanpuk/a/: 3a HAABHOCTI KepiBHMKA B KabiHeTi maTepH BUI/IAJaTUMe SIK
«cMapTdOH + CMAPTrOAWHHUK + HOYTOYK», a 3a HOro BiACYTHOCTI y aKTUBHUM
3aJIMIIATUMEThCH TiJIbKM CTalijOHApHUW HOYTOYK. By/b-fike aHOMaJibHe BiJXWJIEHHS Bij
1bOr'0 NIaTEepHa CBIAYUTUME PO NOABY CTOPOHHbOro BLE-mxepesa.

3. Kondirypaunis antenHoro nepemukaya AUX1 (INPUT2)
3a/1e)KHo BiJi reoMeTpii NpUMillleHHs He06Xi/JTHO ONTHMi3yBaTH pO6OTY aHTEHHOTO BXOAY.

e BcecnpamoBanui nomyk (Cranaapr): 3a3aM0OBYYBaHHAM PO3IO/iJ BCTAHOBJIEHO Ha
piBHi 3000 MTI'y. Yce, o HUKYe, NpUKMMaE BcecnipsiMoBaHa aHTeHa ODA-4, o Bule —
aHTeHu MWA-6 Ta LPDA-12.

e CopsAMOBaHMI NMOIIYK y NPOTSKHMX 30Hax: fKuo kiMHaTa AoBra (HanmpukJaj,
KOpHU/I0p, 3aJa 3acifiaHb) ab0 MepeBipsETHCA JOBracTUH BaHTAX, ONepaTop MOXKe
3a/iaTu cipsaMoBaHy aHTeHy MWA-6 Ha HMXKYHKX YacToTax. /i [bOro 4aCTOTHY MeXY
AUX1 (INPUT2) wTy4HO 3aHWXYHOTb (MiHiMasibHO a0 800 MIh). Lle g03BOUTH
COpsIMOBaHIM aHTeHi «mpocCTpintoBaTU» TMNpPHUMIillleHHs Ha Oiablly BiJCTaHb V
KOHKpPETHOMY HampsiMKy, Gikcytouu MoOOGiJbHI cTaHgapTu a6o 1udpoBi 3akjaajgHi
IIPUCTPOI.

4. Kani6pyBaHHs NOPOriB Ta TeCTyBaHHA edipy

e TecroBa reHepaniss curHajiB: /i1 BCTaHOBJIEHHS peaJibHOI MeXi 4YyTHOCTI
KOMILJIEKCY NPOBEJITh HATYPHUM eKCIepUMeHT. /ljig 11bOro BUKOPUCTOBYWUTE KiJbKa
TECTOBUX MOOIJIbHUX TesiepOHiB, 110 MiAK/IIOYEHI 0 MepeX Pi3HUX CTIIbHUKOBUX
onepaTtopis.

e ImiTanisa 3arpo3m Mo6iJIbHOrO 3B'A3KY: Po3MicTiTh TesiedpoH i3 BUMKHeHUM Wi-Fi y
HaWBiAJa/eHiliN ToYli KIMHAaTH 260 3a IPUPO/HOI0 NlepeliKo/010 (HanpUukJaaj, y madi
YU Mij, CTOJIOM) Ta NMOCJAiIOBHO iHillilolTe:

o TlosocoBuil [A3BIHOK — [OJi9 TeCcTyBaHHA TpHUBaJoro 0Oe3nepepBHOrO
BUIIPOMiHIOBaHHA Ta Qikcallii cay>K60BHUX iMIYJIbCIB KEpyBaHHS.

o AKTHUBHY nepezayy [JaHUX (3amyck yTUJIITU Speedtest, 3aBaHTaKEHHS BaXXKOTO
danny abo Bigeons3BiHok y Mecenmxkepax WhatsApp/Telegram) — pguasa
TeCTyBaHHA BUCOKOLIBUAKICHUX NMakeTHUX pexxuMiB LTE.

e 3arajibHe KOPUTYBaHHA JIiHIMHOro mopory: 3anycTiTb pexxum «Mob6inbHi/GPS-
Tpekepu». [lepekonailTecs, mo Ha naHesai «PiBeHb» aMmiiTysa LUX TeCTOBHUX
CUTHAJIIiB yIIEBHEHO epeTUHAE BCTAaHOBJIEHY JIiHil0 nmopory. fAkio cucremMa He Qikcye
CIJIECKHW — OINYCTiThb JiHil0 mnopory Huxye. fAKiio JiiHIS Dopory mnocCTikHO
ni/[CBIYyETHCA YePBOHUM BiJi QOHOBOTO LUIYMY NPUMIlLlleHHS — Jel0 NiJHIMITh ii.

e Kaniopysanusa nopory Wi-Fi: 3anycTiTs pexxum «besapoToBi/ISM». YBiMkHiTE Wi-
Fi Ha TecToBOoMy TesiedpoHi Ta MiAK/IOUITH WOTO A0 JIOKAJbHOI TOYKU AOCTYILY.
3amycTiTb aKTUBHe CKauyBaHHS JaHux (Speedtest) abo  Bifeog3BiHOK
(WhatsApp/Telegram) — 1ie ;03BOJINThb OL[iHUTH pPiBEHb CUTHa/y 6e3n0ocepe/jHbO Ha
naHesi «Wi-Fi» Ta KOpeKTHO BUCTaBUTH NOPIr AJis 6€3/JpOTOBUX MEPEX.

o KaniopyBanHs nopory BLE: YBiMkHiTE Bluetooth Ha TenedoHi, nepekoHaBIIKUCE, 1110
B lLled MOMEHT BiH He 3’€JHAaHUU i3 KOAHUM HepudepiiHUM MNPUCTPOEM
(HaByWIHUKAMM, CMapT-TOAWMHHUKOM ToIo). TesnepoH NO4YHEe BHUIPOMIHIOBATHU
peknaMHi naketu (Advertising), 10 [03BOJIMTH TOYHO BiJKa/iOpyBaTH MOpIr
BUsiBJIeHHS Ha naHesi « BLE» 111 He3’efHAaHUX TPUCTPOIB.
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5. [l1In6oKe cieKTpaJ/ibHe MaCKyBaHHA GOHY
MackyBaHHS1 pOHY — 1€ CTBOPEHHS LIUPPOBOTO «3JiNKa» JierajbHoro edipy Bainoi Jokariil.

YacoBuil periaMeHT: /[ JOBrOCTPOKOBOTO MOHITOPUHIY 3BU4YalHe 5-XBUJIMHHE
MacKyBaHHSl He NiIXOAUTb. 3afailTe TpUBaJilIMKA Yac HaKOMUYeHHs crekTpa (20
XBUJIVH)

IIpocTopoBa TakTHKa: [IpoBeiTh MaCKyBaHHSA Y KiJIbKOX TOYKaX HABKOJIO LIiJIbOBOTO
KabiHeTy (kopuJoOp, CycCiAHI KiMHaTH NOBepXHi Bulle/HWXKYe, Bynuls). lle chopmye
YiTKy KapTUHY 30BHIIIHBOTO QOHY.

l'os10BHe 3acTepekeHHA: Y KOAHOMY pasi He NPOBOALTE MACKYBAaHHA BCepeUuHi
L[IJIbOBOTO NPUMILLeHH, KILO € MiJA03Pa, 110 3aKJIaJHUU IPUCTPIN y>Ke aKTUBHUU —
iHaKIIIe KOMIIJIEKC BHECE CUTHAJI «KY4YKa» /10 6iJloro cnucKy (3aMackye Horo), i BU Horo
HiKOJIM He 3HaueTe.

6. CtapT ceaHcy Ta Bepudikania 3anucy

IlepeBipka auckoBoro npocropy: IlepekoHaiTecs, 1o Ha »)opcTkoMmy Aucky [IK €
JlOCTaTHbO BiJIbHOTO Miclg. 3a 00y 6e3nepepBHOro 3amnucy 6a3u AaHUX KypHaay
Breeze RF MOoXyTb po3pocTaTHUCs [0 3HAYHUX PO3MipiB (3a/71€XKHO BiJj KiJIbKOCTI Ta
aKTUBHOCTI CUTHaJIiB Ta MPUCTPOIB).

AxTuBania ¢ikcanii moaii: ®Pi3sMYHO pO3rOpHITH KOMILJIEKC, MiAK/IOYITH yci
iHTepdelicu Ta 3anycTiTh 06paHUi pexxuM nouyky (Hanpukiaaj, «Bci curHaam» a6o
koMbiHauito «Mo6iabHi/GPS-Tpekepu» + «Be3apoToBi/ISM»).

KoHTposib mpane3gaTHocTi: O60B'SI3KOBO MepeBipTe, YU aKTHBOBaHaA (QYHKILis
«3anmc )KypHaay» abo0 «ABTOMAaTH4YHMI 3alMC )KypHAIYy» (iHAUKATOpP KHONKU Ma€
OyTH y BTOILJIEHOMY/HaTUCHYTOMY CTaHi, K0 aBBTOMaTUYHUU PEKUM He aKTUBHUM. Y
pasi aKTUBHOI'O aBTOMAaTHYHOIO PEXHUMY KHOIKAa «3allMUC >XypHa/» NPUXOBYETHCH.
3po06iTh KOPOTKUH TECTOBUH J3BiHOK MOpYY i3 KOMIIJIEKCOM, 100 MepeKoOHATHUCH, L0
NOJiA YCHIIIHO 3amucajacdad B TauMJIakH KypHasy. [licna nporo sanviuTe KOMIJIEKC
IpaLBaTH aBTOHOMHO.
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AHani3 pesynbTaTiB CNeKTpasibHOro MOHITOPUHTY

MakcuMabHUM HaKOMU4YeHUH piBeHb

3 Breeze RF 1.026 - Default.sdb

B

3anuc.xypHan 3ByKotia TpuBoOra Yrpum.makc.He6e3n.

4 PiseHb ' BLE Cnektp Tpusoru

Mopir

Mo6inbHi

Band 8

Iridium/Globalstar  1610-1626.5 MHz ~ -90 dBm

Inmarsat

Band 3

Band 1

Band 40 (TDD) 2355-2395MHz  |-90dBm

Band 7

Band 38 (TDD) 25702620 MHz  |-90/dBm

Jlianasou BusBaeHo MoTounwii 3aranbHui
Heb6e3neuHux AianasoHis 4 15

L] 148

He6e3sneununx npucrpois Wi-Fi 0 348

Heb6esneunux npucrpois Bluetooth LE 1 18

He6esneunnx curHanis
880-915 MHz -90 dBm

1626.5-1660.5 MHz ~90 dBm TMokasatu Bci noAir Jo ocranHboi noait

1710-1785MHz  |-90.dBm
¥ ABTONPOKpYyuyBaHHSA lMokasam nikosy Hebesneky

1920-1980 MHz  -90.dBm
v B 3aranbhui v [Aianason: Section 2 Wi-Fi: A4:50:46:D4:CD:19

25002570 MHz  -90dBm BLE: 07:59:30:17:A1:49

>
>
>
>
>
>
>
>

be3apotosi/ISM

ISM 433 (RCs, etc) 433.05-434.79 MHz

ISM 865-872 (RCs, ... 865-872 MHz

DECT (Europe) 1880-1900 MHz

ISM 2.4 GHz (Wi-Fi,...2400-2496 MHz

ISM 5GHz (Wi-Fi)  5150-5875 MHz

Wi-Fi 6
Ba3zosi
Section 0
Section 1

Section 2

5950-7125 MHz

0-60 MHz -61dBm 0014MHz 1)

60-800 MHz -65 dBm 95601MHz 5 ) ‘

800-1200 MHz 952508MHz 1 ) - 11:00 11:30
10.07.2026

JlianasoH, 10 6yB HeGe3NeYHUM B [0 Bifo6paXky€eThCA HA O6paHMii MOMEHT
BUOpaHUI MOMEHT (0ZiMH a6o rpadiky

34iMCcHIONTE aHaJli3 pe3y/ibTaTiB B pexxuMi «CTon».

Buoip

AaTU: Y MeH1o «®alJ1 )KypHaJLy» 06epiTh NOTPiOHY JaTy.

AHauti3 pe3y/bTaTiB 110 Jiana3oHaM:

[lIlkanu Ha mnaHesi «PiBeHb» OyAyTb Bif0OpakaTM MaKCMMa/IbHUW HaKOMHWYeHUH
piBeHb. llel piBeHb iHPOpPMY€E NMpPO HASBHICTb YU BifCyTHICTb CUTHAJIB BCepeuHI
Jliana3oHy 3a nepioj nepeBipkd. Bucokuil piBeHb 3 nepeBUIleHHAM NOPOry O3HA4a€
HasBHICTb HeOE3IEeKH B Jliania3oHi

OGepiTp mepumMii HebGe3neYHUU Jiana3oH Ha naHesi «PiBeHb», a MoTiM Ha maHeJi
«TpuBOru» aKTUBYUTE HOr0 Bifj0OpaXkeHHs (BCTaHOBITh Mapkep «Jliama3oH: _____ »).
[licis nporo Ha rpadiky TpPUBOT Bi0OpPa3sUThCA piBeHb HebOe3NeKHW CyTO 3a LUM
Jliana3oHOM, fIKMW MiJCBITUTbCS SCKpPaBO-YePBOHHMM KOJbOPOM. AHasi3youyu
i30/ibOBaHUM rpadik TPUBOT OKPEMOTO Jiana3oHy, BU 3MOXXeTe BU3HAUYUTH, B AKUU
IPOMIKOK 4acy iCHyBaB CUTHaJl, HACKIJIbKX BUCOKOIO OyJsia MOTO aMILIiTy/ia Ta SIK JOBTO
TpUBasia nepefaya AaHux. [lix yac mepernsiy AaHuX Ha rpadiky KOPUCTYUTeCh
MacliTabyBaHHAM Ta NEepPeMOTKOM0, 100 MeperysgjaTy Bech Nepiof Bij Mo4yaTKy [0
KiHIIS.

[lepersiiHbTe BCi HeOe3MeuHi Jjiala30Hu Mo Yep3i
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AHani3 pe3ynbTaTiB 3a J0onoMOromw rpagika:

e TIpadik «3araspbHuM» Ha naHesi «TpuBorm» (CBITIO-UepPBOHHUI) Bifl0OpaXKyE
CYKYNHHUU piBeHb Hebe3MeKH 10 BCiM Jiiana3oHaM 0ZJHO4YacHO. K10 KJAIKHYTH MULIKOIO
Ha rpadiky, o6paBIIM MOMEHT 3 BUCOKMM piBHEM HebOe3IeKH, LIKaJd Ha MaHesi
«PiBeHb» BiJJ06pa3aTh piBeHb Jjiana3oHiB, AKMA BOHU MaJd B 0OpaHUN MOMEHT. fK i
niJ; 4yac peajJbHOro NOIIYKY, MOpyY 3i LIKaJOK BiJOOpaXKaTUMeThCH KiJbKIiCThb
Hebe3MeYHUX CUTHaJIiB Ta YaCTOTa HaHe6e3MeYyHIilIoro 3 HUX.

e [lepernsifaiiTe Bci Hebe3neuHi Jiana3oHU MO 4ep3i, KOPUCTYOYUCh BiJ0OpaKEHHAM
icTropii okpeMoro fgiana3zoHy Ha rpadiky («Bubpanuil aiamason»). AHani3yiTe cuay
CUTHaJIy, 4Yac iCHyBaHHA

e [lo yepsi nepeBipTe BCi MOMEHTH 3 BUCOKUM piBHEM Hebe3INeKU Ha rpadiky Tpusor 3
neperJisiioM BCix He6e3MeYyHuX /[iana3oHiB

AHani3z cnektporpamu (Bomocmaay): Ilanenbr «CneKTp» BijoGpakae 3amucaHi Tpacu
cnekTpay Buraaai 2D-pactpa («Bogocnaay»). ko ABivi KJAiKHYTH Ha Aiana3oHi abo curHalsti
Ha naHesi «PiBeHb» y pexxuMi «Ctom», ciekTpajibHUM rpadik Ta BoAocnaj, aBTOMaTUYHO
HaJIaLITYIOTHCA Ha BiZIOBIIHY CMyTY 4acCTOT.

e KulikHyBIIM Ha OyAb-IKy MOJil0 Ha rpadiky TpHUBOI, onepaTop MOKe aBTOMaTHU4YHO
NPOKPYTUTH BOAOCHAJ 0 MOMEHTY ii BUHUKHeHHS. lle 103BoJIfI€E leTa/lbHO BUBYUTH
CTPYKTYpy CUTHaJly B 06paHUH yac.

e PyyHe npoKpy4yBaHHS BOZOCNAAY 3[IMCHIOETHCA 3a JONOMOr0 BEPTUKATBbHOI CMyTHY
NPOKPYYYBaHHS, SIKa 3’ ABJISIEThCA Mic/s KJiKy Ha noJii rpadika.

e /JlnA meperyssly MUTTEBOTO 3pi3y Tpacu Ha rpadiky crnekTpa JOCUTb KJIIKHYTH Ha
BiANIOBIJHY 4YacoBy TOYKY Ha BoJoCHaji B peXWUMi 3yNUHKU. 3eJleHa Tpaca
BifloOpaXkaTUMe TOYHUM CTaH CIeKTPa, AKUHM iCHYBaB caMe B Ty CEKyHJY.

JeTanisania curHajdiB ycepeauHi Aiama3oHy: Bu MoxeTe yBIMTH BcepeJMHY O0OpaHOTrO
JlianaszoHy (mocaiguTu fiama3oH) Ha mnaHesi «PiBeHb». [Iporpama BUBezAe CIHCOK YCiX
CUTHAJIIB, [IKi iCHyBa/11 B ioro Mexkax. CUrHaJ Iy, 1[0 CTAaHOBUWJIU Hebe3MeKy B 00paHUU MOMEHT
yacy, MaTUMyTb YEPBOHY LIKaay piBHA. K10 BUGpATU TaKUW CUTHAJ | akTUBYBAaTHU MapKep
«CurHaJst: ____ » Ha naHesi «TpUBOru», BU OTPUMAETeE i30/1IbOBAaHUN Ipadik TPUBOT 32 UM
KOHKpPETHHM CUTHAJIOM [JISl OL[iHKH MOT0 NMOTY>XHOCTI Ta TPUBaJIOCTi pOOOTH.

TakTU4YHiI peKOMeHauil o040 JIOKaJli3anii IpuXoBaHMUX 3arpos:

Y pasi BUsIBJIEHHS MiA03piJIOro CUTHAMY, IKUM NMEePioIMYHO 3’SBJSETHCSA Y NPUMIllleHHi, Ma€
CTabi/IbHO BUCOKUU piBEHBb aMILIITYU Ta 3HAa4YHY TPUBAJIiCTb pOOOTH, HEOOXiZJHO BCTAHOBUTHU
TOYKY MOTr0 BUIPOMiHIOBAHHA:

o [loKiMHAaTHHUM MOHITOPMHT: /loCiKyiTe 00 €KT MOC/IiJOBHO, 3a/IMILIAI0YU KOMIIJIEKC
Ha [00y B KOXHIM KiMHaTi AJi1 HAaKOMWYEHHS YUCTOI CTaTUCTHUKU Ta MOJAJIBLIOTO
MOPIBHAHHA pe3y/bTaTiB.

o Bepudikania 3o0BHIIHbOro ¢QoHy: I[lepekoHalTecs, 110 CUTHaJA He € XUOHUM
CHpalloBaHHAM BiJi 30BHIIIHBOrO /pKepesa. /JlJi1 LbOTO BUKOHAWTE KOHTPOJIbHE
BUMIpIOBaHHSl 3a MeXaMHU IiJIbOBOTO NMpPUMillleHHs1 (Ha ByJauLi abo B KOpUzAopi) —
piBeHB JIOKAJIbHOTO «Ky4YKa» BCepeJiHi OYAiB/i Ma€ OyTH CYTTEBO BUIIUM, Hi>XK 330BHi.

e ®oKycyBaHHA Ha 4YacTOTi: B MoXeTe 3aJMIIUTU CUCTEMY B PEXUMI y3ro[pKeHOro
JlOCJiI>KEHHSI KOHKPETHOTO Mifo3pisioro Aiana3ony (Hanpukiaag «ISM 2.4 GHz». lle
3HAYHO MNiJABULIATH WIBUJKICTb CKaHyBaHHA Ta HKMOBIPHICTb MOBHOI peecTpanii
IMIBUJKHX 260 IMIYJIbCHUX MO Y HbOMY.

e [IIporHo3yBaHHs Ta momykK: BusHauTe kiMHaTy, Ae 3adikcoBaHO MaKCUMaJbHUH
piBeHb CUTHAJLy, Ta HAa OCHOBI rpadika }KypHaJsly cipoOyiTe CIpOrHO3yBaTU TOYHUH Yac
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HaCTYMHOTO YBIMKHeHHSl nepejaBava. [lnaHylTe npoBeZieHHs Qi3W4yHOI JioKasi3anii
(«nosr0BaHHSA») caMe Ha el IPOrHO30BaHUM YaCOBUM NPOMIXKOK.

AHani3 pe3synbraTtiB MOHITOPUHTY Wi-Fi

[licsig 3aBepiieHHs noiykKy Ha naHesi «Wi-Fi» Bifjo6pa3uTbcs CIUCOK MPUCTPOIB Ta iXHIiM
MaKCHMaJlbHUM HaKONMUYEeHUH piBeHb cUrHaldy. BepudikoBaHi TOYKM AOCTyNy Ta KJIIEHTH
MaTUMYTh IHAWBIAyaJbHUN NOPII, AKUU BiAPI3HAETHCA Bij 3arajpHoro. OnepaTop NOBUHEH
JleTaJIbHO BUBYMTHU BCi «mifo3pini» npucTtpoi, 1o 3'BUIMCA MiJ 4Yac MOHITOPHHTY.
KpuTepiiMu «migo3pisocTi» € nepeBUllleHHS BCTAHOBJIEHOI'O MOPOTy Ta BUCOKI IOKa3HUKHU
JIIYMJIBHUKA KaJipiB, AKI CBIAYaTb PO CYTTEBY aKTUBHICTb IPUCTPOIO.

Ipumitka: Wi-Fi ctanuii (ksieHTH), 1K-0T MOGiJIbHI TeslepOHU, NOCTIMHO CKaHYIOTh edip Ha
HasiBHICTb [IOCTYNMHUX TOYOK JOCTyMly. fKIIO TaKWM MNPUCTPId MNPOCTO «OAHOPA30BO
IPOXOAUTH» Yepe3 30Hy CKaHyBaHHS, CUCTEMa MOXKe 3apeECTpyBaTH MOr0 BUIPOMIHIOBAHHS,
IpoTe BiH BiJ0OPa3UThCA Y CHMCKY 3 HU3bKUM 3HAY€HHSM JIiYMJIbHUKA Ka/|piB.

O6epiTh nepiui «Migo3piaui» NPUCTPiN Ta NeperaiTh A0 HoTo aHai3y:

e fKuo NpuCTpiM J0Ci aKTUBHUH, HacaMIlepe/, BUKOHaNTe MOro JIOKasIi3aniio

e BUBYITB iCTOpPII0 aKTUBHOCTI IPUCTPOIO HA BKJIaA LI «KaHa/IM»: JTIYUJIbHUKU KA piB,
a TaKO0 4aCOBI BiZIMITKH NepIIOro Ta OCTAHHLOI'O BUABJIEHHA [03BOJIAOTD OLIHUTH,
sIK JOBTO MpAI[loBaB I[e MPUCTPiM Ta AKi 06CAry JaHUX BiH Mir nepeaaTu.

e VYBIMKHITB BifjoOpakeHHs icTOpil AJi1 06paHOro NPpUCTPOIO Ha naHesi «TpUBOru».
I[lig yac mepersiafy JAaHMX Ha rpadiky BUKOPHUCTOBYHTe MaclITabyBaHHA Ta
NPOKpY4YyBaHHSA (IepeMOTKY), 1106 JeTa/JIbHO BUBYMTH BeChb Nepios; akTUBHOCTI BiJ,
o4aTKy [0 KiHLA.

BuBUiTH 3B’A3KM «IiZ103piJIoro» NpUCTPOIO Ha BKIaA LI «B3aeMoaiodi npucrpoi». Bukonyirte
aHaJli3 3 orJIsgly Ha TUI 06'€KTa (TOYKa JOCTYIy, HE3'€JHAHU M KJIIEHT, 3’ IHAHUH KJIIEHT).

3a pe3sysnbTaTaMu [JOCJi[)KeHHS1 TNPUCBOIOWTE NPUCTPOK TEKCTOBUU KOMEHTap, SAKUHU
BKasyBaTHUMe Ha Ballli nogaJsbliui aii. Hanpukiaaza:

I — ay»Ke MiJl03piJiMi, IOTpebye MOCTIHHOTO MOHITOPHHTY;

? — noTpebye 0JaTKOBOr0 BUBYEHHS

OK — 6e3neyHui/JIeTITUMHUN NPUCTPIN TOLLLO.

[ToyeproBo nepeBipTe BCi BUsIBJIEHI HeOe3MeuHi NPUCTPOI.

JlogaTKoBUN MOHITOPHUHI: [[OBTOpITH mponeAypy MNOIIYKY, SKIIO0 HEOOXiJHO [0AaTKOBO
3adikcyBaTH Ta BUBYMUTH Ti Mif03pisi NpUCTPOI, AKi BUSBUJIMCS HEAKTUBHUMH HA MOMEHT
nepersly N0TOYHUX pe3yJbTaTiB.

AHani3 pesynbTaTiB MOHITOPUHIY BLE

[licnis 3aBepuieHHs moulykKy Ha naHesi «BLE» Bifjo6pa3uTbcs COHUCOK MPUCTPOIB Ta ixHIW
MaKCHMaJIbHUMA HAKONMYEeHUW piBeHb CUTrHaJy. 3BaXKal04U Ha MNOCTIWHY JUHAMIYHY 3MiHY
ifenTudikaropiB BLE-npucTposiMu Ta HEMOXJIMBICTb iXHbOI JOBrOCTPOKOBOI NPHUB'A3KHU 10
koHKpeTHOI MAC-azpecy, paljioHa/JIbHO aHa/li3yBaTHU He KOXXHY HOBY aZipecy OKpeMo, a 3MiHy
3arajibHOl KiJIBKOCTI Ta TUMIB NPUCTPOIB y NpUMilleHHi (TO6TO PikCcyBaTH CTasuMil naTepH
pPazsio06CTaHOBKU).
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Jl1g eperisAy 3arajJbHOr0 NaTepHy CKOpUcTaiTecd rpadikoM Ha naHe i «TpUBOru»:

e AmHasi3z yacoBux 3pisiB: Kiik Ha o06paHuil yac Ha rpadiky BCTAHOBJIIOE UIKaJH
IPUCTPOIB HA TOW piBeHb, IKMKA BOHU MaJIM B Lie KOHKPETHUU MOMeHT. lle f03BoJIsi€
BUSABUTU NPUCTPO], 0 OYJIM aKTUBHUMH B 0O6paHUM 4yac (BOHUM MaTUMYTb 4€pPBOHY
IIKaJ1y), Ta IopaxyBaTH IXHIO KiJIbKIiCTb.

e JoaaTkoBa igeHTudikania: Taxki arpubyt, sk «BupobHuk» Ta «/erasi»,
3aJIMILAKTBLCA CTAaJUMH, TOMY iX MOXXHa BHUKOPUCTOBYBATH AJis Oisbll JeTaabHOI
ifeHTHdiKaLii NpUCTPOIB.

o [IlopiBHAABHMI aHaui3: Kiik Ha iHIIY YacoBy TOYKY MOKa3ye MPUCTPOI, AKi Oyau
aKTHBHMMHU B Llel HOBUM IPOMIXKOK 4acy.

IIpuk/Iaj aHa/IITUYHOI Ta6 /IMILi: 3aB/ASKU 3iCTaBJI€HHIO JaHUX Y Pi3HI MPOMIXKKH Yacy MOXXHa
HAaO4YHO BHUSABUTH aHOMaJii (HampuKJaZ, MOSABY HOBUX MITOK abo0 pi3ke 3pOCTaHHS piBHSA
CUTHaJy):

Yac Bupo6HuK | Tun Jerani Kisibki | Makc.piBeHb
CTh
10:00 Apple MITKa AirTag/FindMy | 3 -62
Microsoft 5 -55
Samsung 1 -65
10:30 Apple MITKa AirTag/FindMy |5 -45 laHoManis
Microsoft 5 -56
Samsung 1 -66

IlopiBHSIHHA 3 peas/IbHOKW OOCTAaHOBKOIO: [laTepH mpuMilleHHs 3aBX/JAU Oe3mocepeaHbO
NOB’si3aHUM i3 Gpi3UYHOI0 06CTAaHOBKOIO Ha 00’€KTi. [IpUK/Ia AN TUTIOBUX ClleHaApPiiB:

o IlpuOyTTss KepiBHMKA/CHiBpOOGITHUKIB A0 KaOiHeTy: XapaKTepU3yETbCA
IPOrHO30BaHUM 30iJIbIIEHHAM KIJIbBKOCTI MNPUCTPOIB (HampUK/aZ, [JOAAKTbCA
cMapTdOH, CMApPT-rOAUHHHUK, 6€3POTOBI HABYLIHUKH ).

o 3aBeplIeHHs Ppo60oYoro JHsA a60 BUXiA i3 KaOiHeTy: XapaKTepU3YETbCS
3MeHILIEeHHAM KiJIbKOCTi akTUBHUX BLE-nipucTtpois.

BaxximBo: byjb-sike cTillke BiAXuW/eHHs1 Bif, 3adiKCOBaHOro paHiule mnatepHy (0CO6GJIHMBO
NosiBa HOBHUX HEBiJOMHUX NPUCTPOIB i3 BUCOKHMM piBHEM CUTHaJ/y 3a BiZICYTHOCTI JitoJen y
KiMHaTi) € NPUBOAOM [AJis NpPOBeAeHHS peTeJbHOro (pi3MYHOro MOIIYKy Ta JioKasisalii
JKepea.

BuasneHHs aBToMobinbHUX GPS-TpeKepis (maskKis)
IIpuHIUN POGOTH TPEKEPIB

3a apxiTeKTypolo Ta JIOTiKO nepejadi JaHuxX aBToMo06inbHI GPS-Tpekepu nofinsAw0Th HA TpU
TUIIHU:

1. ABTOHOMHI peectpaTtopu (Jiorrepu): HakonuuyooTb KOOPAWHATH y BHYTPIlHIO
naMm siTh i B3araJii He BUIPOMIiHIOIOTb pajiocurHany. (BusBasoTbca cyTo BidyaJbHUM
ab0 MarHiTOMeTPUYHUM OIJISIIOM).

2. 3anuToBi (HemocTiiHi) MasgKu: HakonuuyyloTb KOOpJAUHATH, ajie BUXOAATH y edip
JIUIIIE 32 3alIUTOM ONepaTopa, o po3KJ/aay abo y pasi cnpailoBaHHS IKOTOCh JaTYMKa

3. OnsiafiH-Tpekepu: PeryisgpHo ab6o 6e3nepepBHO IepeflalOTh HaBiraniiHi JaHi Ha
cepBep MOHITOPHUHTY MiJ| 4ac pyxy aBTOMOO1Is.
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4. BLE-Tags/MiTku (HOBa TeXHOJIOTif): BUKOPUCTOBYIOTb HAaBKOJIUILHI TesepoHU [
TpaHcasLii ceoro ID Ta sokanii Ha cepBep Apple, Google a6o Samsung.

CTaHfapTHUH MOOGIIbHUMN TpeKep (Tl 2 Ta 3) — 1ie NPUCTPIH, 1[0 NOEAHYE B OAHOMY KOpIYCi
cynyTHUkoBuM GNSS-mpuiimau (GPS/IJIOHACC/Galileo), Moaynbp 06po6KM ¥ HaKONHUYEHHSA
iHpopmauii (MikpoKOHTpoJIep), a TaKOXK MOAY/Ib MOOiIbHOrO 3B’A3KY i3 SIM-kapTkor ab6o
eSIM. AnroputM Horo po6oTu:

e OTpuMaHHSA IOTOYHUX KOOPAUHAT BiJi CyNyTHUKOBOTO YTPYNOBaHHS.

e 3anuc Ta popMyBaHHA MapuipyTy (Tpeky) B 6ydepi nam'aTi.

o [lepepaya nakeTiB JaHUX HA cepBep Yyepes CTIILHUKOBY MEpPEexY.

Oco6uBicTh: B okpeMux BUNaZiKax, AJisI KOHTPOJI TPAHCIOPTY B 30HaX 6e3 MOKPUTTHA
CTIIbHUKOBUX Mepex (MOPChbKi LLIAXW, MyCTesai, Kap'epd, He3aceseHi perioHu) abo ajs
MacCKyBaHHs, 3aMiCTb MOOiIJIbHUX MOJYJIIB BUKOPUCTOBYIOTbCA TepMiHaIu CYNMyTHUKOBOTO
3B’a3Ky Iridium, Globalstar a6o Inmarsat.

Me’ro,amca BHUABJICHHA

[[lo6 rapaHTOBaHO 3adiKCyBaTH CUTHAJIH Bii MOGIJIbHUX a60 CYMyTHUKOBUX MOAYJIiB TPEKePa,
komiuiekc Delta S / Delta X mae nepewminyBaTucs 6e3nocepeHb0 BCepe/IUHI TPAaHCIIOPTHOTO
3aco6y (T3), Akuii mepebyBa€e B pyci Ta BUKOHYE MaHEBPU.

BaxxiuBo: K10 TpuBalicTh NepeBipKU NepeBUIllyBaTUMe 1 roAuHy, 3abe3mneyTte cTabijbHe
’KMBJIEHHS] Kepyl4oro HOyTOyKa Ta KOMILJIEKCY 4yepe3 aBTOMObGiJbHUE iHBepTop (12 B —
220 B) a6o noTykHut Power bank i3 nigTpumkor Power Delivery.

1. Buo6ip sokanii aas tecty: IlepeBipKy peKOMeHAYETHCSA NPOBOAUTH HA MiCIeBOCTI 3
MiHiMaJIbHUM piBHEM pajio4acToTHOro mymy. Micbke cepefoOBHILEe KPUTHUYHO
HacU4yeHe CHUTHaJlaMM COTeHb CTOPOHHIX CMapTQOHIB Ta 0a30BUX CTaHLiH, L0
YHEMOXKJIMBJIIOE NPaBUJIbHY IHTepHpeTalilo pe3y/abTaTiB. BUhK/KaliTe Ha MOPOXKHIO
JUJISTHKY JOpPOTU B CiJIbCbKIM MiCLIeBOCTI — sIKOMoOra Jaji BiJi BEJIMKUX HaceJeHUX
MYHKTIB Ta IHWIOT'0 TPAHCIOPTY.

2. PapiomoBYaHHA B caJIOHi: [I0BHICTIO BMMKHITH yCi CaHKI[IOHOBaHI paZioyacTOTHI
NPUCTPOi B ca/loHi: M0o6isbHI TesedpoHU (mepeBeAiTh B aBiapeXMM ab0 BHUMKHITB),
6e3/1pOoTOBI TrapHITYpH, CMapT-TOAWHHUKH, HOYTOYKM Ta IUTATHI TOYKHU [JOCTYIYy
aBTOMOOGisg. JleakTuByWTe iHTerpoBaHi 6e3aporoBi Moayai T3 (Wi-Fi, Bluetooth,
CarPlay/Android Auto).

3. Po3MilieHHs KOMILIEKCYy: PO3MICTiTh TMOIIYKOBY CHCTEMY BCepefUHI CaJIOHY
aBTOMOOGi (6akaHOo 6J1MKYe 10 IeHTPY AJisl pPiBHOMIpHOT'O 3HATTS MOKAa3HUKIB).

4. KoHd@irypauisa aHTEHHOIO TPaKTy:

o [Jna kommaekciB Delta S: fAxumo Heob6xifjHO 3abe3neuyuTH KpPYyroOBY
(BcecnpsiMOBaHy) JiarpaMmy cnpsiMmoBaHoOCTi, mifgkJwo4diTe o Bxoay INPUT 1
anteHy ODA-4. flkmio nepeBipsieTbcsl AOBruMl abo BesaukorabaputHuii T3
(BaHTaxiBKa, pypa, TArad i3 Npu4yenom), BAKOPUCTOBYWUTE CIIPSIMOBAHY aHTEHY
MWA-6 na Bxozi INPUT 1 g1 popMyBaHHS NOA0BXKEHOI 30HU Yy TJIMBOCTI. BXif,
INPUT 2 3aBxx/au npaiitoe B napi 3 BU-antenorw LPDA-12.

o [Jasa kommaekciB Delta X: flkuo noTpi6Ha po3uiMpeHa AiarpaMa BUSIBJIEHHSA
(Hanpuknafg, mif 4ac nepeBipku ¢ypu abo aBTOOyca), mepeHanalITyHTe
PO3MOAIJI YaCTOT aHTEHHOr0 NepeMHKaya, IpyU3Ha4YuBUU aHTeHy MWA-6 juid
HWXKYUX Jiana3oHiB. [ia uboro nepeufits: HanamwrtyBaHHa — Ilpuctpin —
HanamrtyBanus — Yactora AUX1 (INPUTZ2). BcraHoBiTh nmopir yactotu AUX1
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(INPUTZ2) Ha 3HaueHHs 800 MrIu. lle rapaHTye BUKOpPUCTAHHSA CIPSIMOBAHOI
aHTeHn MWA-6, noynHarwuu Bxke 3 yactotu 800 MI'n i Buie.

Ininianizanis 6a3u gauux: CTBOPiTh HOBUM ail/l XKypHaJy.

6. BuGip pexxuMy: AKTHUBYUTE LIi/IbOBUM OIIYKOBUM pexxuM «Mo06iibHi/GPS-Tpekepu»
Ta YBIMKHITb CKaHyBaHHA npucTpois BLE

7. Tloporu: BcTaHOBITh iHAUBIi/lya/ibHI piBHI NOPOTiB A/ Aiana3oHiB ab0 CKUHbTE iX 10
6a30BUX 3HaUY€Hb 32 3aMOBYYBaHHAM (e PO THHUX).

8. AkTHMBaLia peecTpaTopa: YBIMKHITH 3alMC [JAaHUX, HAaTUCHYBIUW KHOINKY «3amuc
)KypHasly» (KHONKa Ma€ 3aJMIIAaTUCAd B HAaTUCHYTOMY CTaHi), fKIIO He BUOpaHUU
aBTOMATUYHHUU 3aMIUC

9. AuHaMiyHM# TecT: 3amnycTiTb JBUIYH aBTOMOOijs Ta Nmo4yuHaWTe pyX. OCKiJbKHU
6araTo 3acob6iB CTeXXeHHsI MPOTrpaMylThCs Ha Nepejayy JaHUX 3a NOAiAMHU (cTapT
JIBUTYHA, 3yNMHKA, TOYaTOK pyXy, IOBOPOT Ha KyT noHaj 15°), pyxaiiTeca He MeHlle
Hik 30-40 xBuIMH. [lepiogUyHO 3MiHIOUTE TpPAEKTOPIlO, 3yNUHANTECA Ha y36iuui,
IJIyIiTh Ta 3HOBY 3aBO/bTE JIBUTYH. be3anepepBHO cTexTe 3a rpadikom icTopii TpuBor,
LIKa/laMM Jjiala30HiB Ha naHesi «PiBeHb», lIKasaMU Ha naHeJsi «BLE» Ta 3BykoBUMU
CHOBIllleHHSIMU.

10. AHa/1i3 NaKeTHUX CUTHaJIIB: Y pexxrMi «Mo6isibHi /GPS-Tpekepu» KOMILJIEKC CKAaHYE
Bci Mo6isbHiI ctaHgaptu ( 2G/3G/4G/5G ) Ta BHBOAUTHL IHTerpajibHUU piBeHb
HebGe3nekyu Ha rpadik TpuBor. Po60Ta aBTOMOGIIbHUX TpPeEKepPiB XapaKTepPU3YETbCS
Jly’Ke KOPOTKUMH, aJie IOTY>KHUMU CIlJIeCKaMU BUIIPOMiHIOBaHHSA (iMIy/ibCHA MaKeTHa
nepezaya). 'padik icTopii 703BoJIsI€ BisyasbHO 3adikCcyBaTH 1ji KOPOTKOYACHI CUTHAIU
Ta BUPAXyBaTH IXHIO LIUKJIIYHICTh.

11. KopesissniinHUM aHas1i3 noAin: Y pasi BUSABJIEHHS Mif03Pisioro iMNyJbCHOTO CUTHATY
CIpoOyiTe BCTAHOBUTH YiTKHUU 3B’I30K MiXK MOro mosiBow Ta Gpi3sMYHOI0 MOBEJiHKOIO
aBToMO0Oind. [lepeBipTe, Y BUHUKAE CIJIECK YITKO 4yepe3 1 XBWJIMWHY HiC/aA CTapTy
JBUTYHA, Y4 NOCUJIIOETHCA BiH MiJl Yac Habopy WBUAKOCTI YK 3MiHU Kypcy T3.

12.Jlokasizaniss [axkepesa: Ko nifo3piiMd CcUTrHaA 3'IBJASETBCA  PETYJISPHO,
nepexoJibTe A0 Moro 6e3mnocepeHbol Jiokasisalil. [IoBiIbHO nepeMilllydTe aHTEHHY
CUCTEeMYy BCepeWHi caJioHy, MigHOCbTe ii A0 Topmneau, NiJi CUAIHHSA, A0 OJIOKIB
3an00DKHUKIB Ta MmoporiB. 3MiHa aMIUIITYgUM Ha IIKadi piBHA J03BOJIUTb TOYHO
BU3HAYUTH MPUXOBAHE MiClle MOHTaXXy TpeKepa. [laM'aTaiTe, o0 pifKicHiI nepioguyHi
CUTrHa/IU (HampuKJ/aj, BUXif B edip pa3 Ha roJuHy) NOTPeOyOTb TPHUBAJILIOrO
CIIOCTepeXXeHHs.

13. Anani3 BLE: nepeBipsiiTe pe3y/ibTaTU CKaHyBaHHS NPUCTPOiB Ha naHesi «BLE». Y pasi
BUsIBJIEHHS IPUCTPOIO 3 BUCOKHUM PiBHEM, 3/IiCHIOWTE Horo ¢GpisuyHy JioKasisalito.

Ut

BuasneHHa PY rnylWwHKUKIB Ta paaiovacTOTHUX aHOMANIN
IIpaBoBUM cTaTyC Ta pU3MKHU (3a maTepiasamu FCC CILA)

Ha odinilinomy pecypci @enepanbnoi komicii 3i 38’sa3ky CIIA (FCC) 3a3nHavyaeTbcs:
«PefepasbHUN 3aKOH CYBOPO 3a0OPOHSE €KCIJIyaTallilo, MApKeTUHT, peKjaMy abo npoAax
O6yAb-IKOr0 TUMY 00J1alHAHHA AJiI IOCTAaHOBKHU 3aBa/, ([JIYIIHUKIB), 1110 HABMHUCHO CTBOPIOE
NepenKoiu aBTOPU30BaHOMY paZlio3B’s13Ky, 30KpeMa CTiJIbHUKOBOMY, epcoHasibHOMY (PCS),
cynyTHukoBoMy (GPS) 3B'sA3Ky Ta po60Ti noJiiLleicbKUX pazjapis.

[Ipuctpoi paaionpuayuieHHsl (JxaMepH) OJIOKYIOTb MOXJIMBICTb 3[iMCHEHHSI €KCTPEHUX
BUKJIMKiIB Ha HOMepH 9-1-1, CTBOPIOIOTH KPUTHUYHI pU3UKU JJIs1 KaHAJIiB TPOMa/ICbKOI 6e31eKHu
Ta NepelIKo/PKATh NOBCAKAEHHUM (popMaM KOMYHiKalil.

BukopuctaHHsl TesnepOHHUX TIJIYUIHUKIB, OJioKyBaJbHUKIB GPS uu iHmux 3aco6iB
NpPUTHIYeHHS CUTHaJIiB € IpaBonopyLeHHSIM. 2KOAHUX BUHATKIB [Jis1 KOMEPLIMHOI0O CEKTOPA,
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IpYMBaTHOIrO 6i3HeCy, HaBYaJIbHUX 3aKJIaZiB, »KUTJOBUX 30H YM TPAHCIOPTHUX 3aco0iB He
nepeabadeHo. MicuieBi mMpaBOOXOPOHHI OpraHd He MalwTb ABTOHOMHHX MOBHOBaXK€Hb Ha
3aCTOCyBaHHA TaKHX 3ac00iB; y BUHAATKOBUX BUIa/JKax lLie [03B0OJIEHO BUKJ/JIIOYHO OKPEMHUM
desiepabHUM CTPYKTYpaM BiJIIOBIHO [0 cHellia/IbHUX HOPMAaTUBHUX aKTiB».

[lonpu cyBopi 3ab6opoHH, HeJsierajbHi PY-IyIIHUKA aKTHBHO BUKOPHUCTOBYHOTbCS
3JIOBMHUCHUKaMU. [ylIHUKU cTibHUKOBUX Mepex (GSM/3G/4G/5G) 3acTOCOBYIOTbCA AJid
HelTpasizalii cucTeM OXOpPOHHOI CMrHaJji3auii mij 4yac MpOHWKHEHHS Ha 06'e€KTH abo AJis
BUKpaZleHHsI aBTOTpaHcnopTy. llopraTuBHUMHK O6j0KyBaibHUKaMu GPS/GNSS uyacto
KOPUCTYIOTbCA BOZ(il, AKI IparHyTh NPUXOBAaTHU MapIIPYT PyXy Bif, CUCTEM KOPIOPATUBHOTO
TPeKiHry, a TAKOX aBTOKpa/ii /11 NpUAyIIeHHS MOLUIYKOBUX CYIIyTHUKOBUX MasiKiB.

[lobyTOBEe BUKOPHUCTAHHS JKaMepiB CTBOPIOE Cepilo3Hi MpobJsieMH [AJ HABKOJMIIHBOI
iHppacTpyKTypu: NMPU3BOAUTH [0 MOBHOI BTpPATH ab0 KPUTHUYHOTO MOTipIIEHHS SKOCTI
MOGIJILHOTO 3B’I3KY, Na/liHHSA IBUAKOCTi 6€3/poToBOr0 [HTEpHETY, 6/10KYBaHHS HaBiraiii ab6o
reHepanii xu6Hux GPS-koopuHar.

Komnuiekcu Delta S / Delta X nig kepyBanHsM I13 Breeze RF € epeKTUBHUM iHCTPYMEHTOM 1151
JleTEeKTyBaHHS, ileHTUdikanil Ta TouHOI JioKasi3anii Jkepes TakKuX paJlioyacTOTHUX 3aBa/ i
aHOMaJIin.

di3uka npouecy NIymiHHA

[IyIIHUKU CTiIbHUKOBOTO 3B’SI3KYy CHPSMOBYIOTh 3aBaJly Ha 4acTOTHi AianazoHu Downlink
(HusxigHOI JiHiI 3B’A3KY), TOOTO TYAH, Jie 3AiMCHIOEThCS Mepe/iada AaHUX BiJi 6a30Boi cTaHIil
(bC) Ha MOGiILHUN TepMiHa/ KOPUCTYBada. 32 HASABHOCTI MOTY>XHOTO CTOPOHHBOTO IIYMY B
[[UX CMyrax cMapT}oH BTpaya€e 3[aTHICTb JAeTeKTyBaTH curHaiud bC i mepexoguTh y cTaH
«[lo3a Mmepexero».

Tak 3BaHi «GPS-mxamepu» reHepylOTb 3aropoKyBaJIbHyY YW MNPULIBHY 3aBafgy
6e3nocepe/IHbO HA YaCTOTAX CyNyTHUKOBUX HaBiraliiHUX CUCTEM, MAaCKy0O4HM CIabKi CUTHAJIU
3 OpbiTHM Ta IMepellKo/[Kal4yd MpUHMadaM OTpPUMATH iHPopMmallilo, HeoOXiAHy AJis
pPO3paxyHKy KOOpAHHAT.

TakuM 4KMHOM, /151 BUSIBJIEHHS JKepeJia IepellKo/, CUCTeMa Ma€ 6e3repepBHO KOHTPOJIIOBATH
JianmazoHn Downlink Mo6isibHOro 3B’SI3Ky Ta 4YacTOTU TJIOOAJbHUX HaBiramiiHUX
cynytHukoBux cucteM (GPS, [JTOHACC, GALILEO, BeiDou). ®@ikcalisi aHoMa/JibHOTO NiIHATTS
piBHA mwymoBoi nosiuli (Noise Floor) € npsiMuM iHAMKATOPOM po6OTH TJIyIIHKMKA HENOAAJTiK
KOMILJIEKCY.

IIOKpOKOBHM# a/IrOPUTM HajJlalITyBaHHA cucteMHM B [13 Breeze RF

AxtuBania Downlink- Ta GNSS-aiana3oHiB:
[Iporpamue 3a6e3nedyeHHs1 Breeze RF nocTtauyaeThbcs i3 BOyZ0BaHO0 6a3010 JaHUX, IKa MiCTUTh
aKTya/JbHi 4acTOTHI IJIaHW [Jisl OLIbIIOCTI KpaiH CBiTY. 3a 3aMOBYyBaHHSIM /[lialla30HU
Downlink (Big 6a30Boi cTannii o Tesiedpona) Ta GNSS npuxoBaHi 3i cTaHapTHOTO COKCKY, 100
He [lepeBaHTaXXyBaTH iHTepdec mif, yac KJIaCUMYHOTO NMOLIYKY 3aKJ/1aJHUX IPUCTPOIB.
e [llo6 akTuByBaTH iX, nepeiziTh: HanamryBaHHsa — /liana3onu | Kpaina.
e BcraHoBiTh mpanopui (rasoykyd) HanpoTu nyHkTiB  Hu3xigHi Ta
GNSS/Hagiranjis, nicjig 4oro HaTUCHITH «3aCTOCYyBaTH».
e [licsia OHOBJIEHHA CITKM 4acTOT y IOJIOBHOMY BiKHI IpOorpaMu CTaHe BUAUMUM
Ta aKTUBHUM Li/IbOBUM pexxuM « HusxigHi/HaBiramis».
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MackyBaHHA POHY Ta BUAABJIEHHA aHOMAaJIil:

[lepen, moyaTKOM MOILUYKY PEKOMEHAYETbCS NPOBECTH NpPOLEAYypYy MacKyBaHHA edipy y
BiZijasieHOMY, 3aBiJlOMO YMCTOMY BiJi JIOKaJIbHUX 3aBa/, MicLi. Pe3ysbTaTU 1bOr0 MacKyBaHHA
o6ynyTb ekcnoHoBaHi Ha Downlink- Ta GNSS-zianasonu. lle 703B0IUT:

e YHUKHYTHM XMOHMX TPHUBOT: JlerajibHi NOTY>XHI CUTHa/U BiJi pO3TallOBaHUX
nopy4 6a30BUX CTAHLi YU CyIyTHUKIB OYAYTbh BHECEH] [10 «6i/10TO CIUCKY» i He
BUKJIMKAaTUMYThb IIOCTIMHOTO CIIPALllOBAHHA CUCTEMHU.

e Buasutu PY-aHomautii: KomMmnuiekc MUTTEBO 3adikcye O6yAb-sKi AeCTPYKTHUBHI
3MiHM Yy cHeKTpi. AHOMalii MOXXyTb BUHUKATU SIK BHACJiJJOK TEXHIYHUX POOIT
npoBaifiepa, Tak 1 4Yepe3 HeCAaHKLIOHOBaHe BTOPTrHEHHS B Mepexy 3a
JIOIIOMOrol0 crneno6sajHaHHa (pajionepexonJieHHs, CyMyTHUKOBUN cnyiHr,
po6oTa peiikoBUX 6a30BUX cTaHIik abo IMSI-catcher).

YBiMKHEeHHA BUSIBJIEHHA:

[lepeipiTe y MeHo HasamrTyBaHHA — IHmi Ta aktuByuTe onnito «Buasaatu PY
MIYIIHUKHW». Ha rosioBHIN MaHesi iHCTPYyMeHTIiB 060B'I3KOBO YBIMKHITh QyHKLiI0 «3ByKOBa
TPpHUBOra».

BuGip TAKTUKU CKAaHYBaHHA:

e 3anyctiTh pexxum «HusxigHi/HaBiranisa».

e /s  MaKCMMaJbHOTO  OXOIUJIEHHS  MapaJieJIbHO  aKTUBYHUTE  pPEXUM
«Mo6isbHi/GPS-Tpekepu» — lie J03BOJIUTh CKaHYBaTH criequdiuHi MobiNbHI
Jliana3oHy, sfKi He MalwTb KJacuyHoro posgisieHHs Ha Uplink/Downlink
(Hanpuknan, TDD-piamazonu wMepex 4G/5G, ge mnpuiioMm 1 mnepexnaya
BiZIOYBAIOTHCS HA OAHIM YacTOTi 3 po3/IiyieHHSM Yy 4yaci).

e [llo6 BUABAATU IIYIIHUKHU JoKaJbHUX Mepex Wi-Fi, fonaTkoBo yBIMKHITB
pexxuM «Wireless/ISM».

e AnprepHaTvBa: MoXKHa 3alyCTUTH YHiBepcaJbHUM pexxuM «Bci curHaam» —
IBUJKICTh MOBHOTO LUWKJY CKaHyBaHHfl [lelll0 3HU3UTbCA, NpPOTe CUCTEMa
aHaJslisyBaTUMe abCOJIIOTHO BCi YAaCTOTHI KaTeropii ofjHo4YacHo.

IHAMKalLig Ta 3ByKOBe CIIOBillleHHA:

Koan anroputm «BusBaaTa PY mIymIHMKH» aKTUBHUM, Ha naHesi «PiBeHb» mopyy i3
KO>XHUM YaCTOTHMM /lialla30HOM 3'SIBJSEThCS I0JAaTKOBUM CHHIM BepTUKAJIbHUH iHAUKATOP.
BiH Bifo6pakae noTouHuM piBeHb iHTerpasbHoro myMy (Noise Floor).

e 3aBiACYTHOCTIi aKTUBHUX 3aBa/, PiBeHb IIYMY 3a/IUIIAETHCS CTA0IIbHO HU3bKUM
(3a3Bruam MeHIle Hix -70 ABM), He3aseXHO Bi aMIJIITY KOPUCHOTO CUTHALY
6a30BHUX CTaHIiH.

e VYV pasi BBIMKHEHHS IVIyIIHUMKA CUHIA CTOBNYUK MOYMHAE CTPIMKO 3pPOCTaTH.
[[JoiiHO piBeHb IIyMy IepeTHe BCTAHOBJIEHY JIiHil0O MOpPOry, CUCTeMa iHililo€
creliaJbHUA TepepuBYACTUM 3BYKOBHM CUTHAl TPUBOTH («IIHMCK»),
CUTHAJIi3yI04YU PO MPUCYTHICTb aKTUBHOTO Jxkepesia PU-3aBaj y 6J1MKHIN 30Hi.

Hixye HaBeJJ€HO IIPHUKJIaZl BUABJIEHHA 6aI‘aT0-Aial’I330HHOI‘O [JIYIIHHUKA:
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BeanposiaHi/ISM
ISM 433 (RCs, etc.)

ISM 865-872 (RCs,.

DECT (Europe)

ISM 2.4 GHz (Wi-Fi... 2400-2496 MHz  SieaB il

ISM 5GHz (Wi-Fi)
Mob6inbHi HUaXiaHi
Band 5

Band 3

Band 1

Band 7

Hasirauis (GNSS)
L5 (GPS)

G3 (GLONASS)

L2, G2 (GPS, GLON
E6 (GALILEO)

SAR (GALILEO)

L1, E1 (GPS, GALILE...1559-1591 MHz

G1 (GLONASS)

PiBeHb lIyMy

BesnposiaHi/ISM

433,05-43479 M... -76dB ISM 433 (RCs, etc.) 433,05-43479M... =
ISM 865-872 (RCs,... 865-872 MHz - 890 MHz

DECT (Europe) 1880-1900 MHz 1890 MHz

-. 865-872 MHz -86 dB

1880-1900 MHz  S12.dB I 1890 MHz

ISM 2.4 GHz (Wi-Fi... 2400-2496 MHz Wi-Fi 1
ISM 5GHz (Wi-Fi)  5150-5875MHz - >
MobinbHi HU3XIAHI

Band 5 869-804 Mz GGG 876259MHz 3 )

Band 3 1805-1880 MHz ~ F68dB 1871,7 MHz 4y

5150-5875 MHz -84 dB

ge0-s04mz  MZaB |

1805-1880 MHz ~ -86dB 1871,7 MHz
2110-2170MHz ~ -86dB Band 1 2110-2170MHz ~ ~75dB

Band 7 2620-2690 MHz 834§

Hagirauis (GNSS)

L5 (GPS) 1164-1189 MHz - 1189 MHz
G3 (GLONASS) 1189-1214MHz B 1189 MHz
L2, G2 (GPS, GLON... 1215-1254 MHz & 1234,508 MHz
E6 (GALILEO) 1260-1300 MHz ~ H 1280,006 MHz
SAR (GALILEO) 1544-1545 MHz

L1, E1 (GPS, GALILE...1559-1591 MHz & 1574,996 MHz
G1 (GLONASS) 1593-1610 MHz

2620-2690 MHz -87dB

1164-1189 MHz
1189-1214 MHz
... 1215-1254 MHz
1260-1300 MHz

1544-1545 MHz

1593-1610 MHz

Be3 riynrHyka 3 npainoYuM YLHUKOM

PeryoBaHHs Ja/IbHOCTI NepeBipKM: 3a J0NIOMOT0K0 KOPUT'YBAaHHSA [TOPOTY ONEpaToOp MOXe
THY4YKO KepyBaTH Yy TJIMBICTIO CUCTEMH T4, Bi/INOBIIHO, pajiycoM (Ja/bHICTI0) BUSABIEHHSA
JKepeJl BUIIPOMIHIOBAaHHS.

Jlokanizanis PUY-rnymHuka (Ilesiedranin): Y pasi geTeKTyBaHHS CUTHAJy 3aBaJlu

orneparop

MOXKe BCTAHOBUTH TOYHE MicClje po3TalllyBaHHS nepejAaBaya (VIyLIHUKA),

OpPIEHTYIOYMCH Ha CUHIO LKAy iHTerpaJbHOIO LIYMY Ta IHTEHCUBHICTH 3BYKOBOI1
CUTHaJIi3anil.

O6pooGKa
HeTUIOBI

MeToauka nomyKy: CKkaHy!Te NpUMIillleHHS Y4 TEPUTOPIiI0 3a CTaHZAPTHOIO
TAaKTUKOIO «3Ur3arav, 4K i MMij, 4yac NouyKy KJaCU4HUX 3aKJIaJHUX IIPUCTPOIB. Y
Mipy HaGJIM>KEeHHS aHTeHH [10 JpKepeJia 3aBa/ii CUHIN CTOBIYUK PiBHSA LIyMY
3pOCTaTHMe, a iIHTepBa/IbHUM 3BYKOBHUM CUTHaJ («IMUCK») CTaBaTUMe YacCTilIMM Ta
IHTEHCUBHIIIUM.

Po60Ta 3 aTeHIATOPOM: fKII[0 CHHIN IHAUKATOP IIYMY 3all0BHIOE LKAy GibII
Hi>X Ha 2 /3 (Big0OyBa€eTbCS HACUUYEHHS TPAKTY), YBIUAITh Y PEXKUM A0C/iIKEHHS
bOT0 iianla30Hy Ta YBIMKHITh QyHKIiI0 aTeHwaTopa. Oc/1ab/ieHHsI CUTHay
3HU3UTD 3arajibHy YYTIMBICTb KOMILJIEKCY, 1110 JJ03BOJIUTh 3BY3UTH KOJIO MOLIYKY
Ta NiJAiATH 10 JXKepesa BIPUTY.I.

3axucT 06/1aAHAHHA: 3YyNIUHITh HAOJMKEeHHS [0 JKepeJsia BUIPOMIiHIOBaHHS,
SIKI0 CUHIN CTOBIYMK PiBHA 3aJIMIIAETHC KPUTUYHO BUCOKHUM HaBITh 32 YMOBH
aKTHBOBAHOTO aTeHoaTopa. HafMipHa NoTyHiCTh pajjiocUrHany Ha OJIMXKHIN
BiZiCTaHIi € Hebe3MeuyHO0 | MOXKe CIPUYUHUTHU alapaTHe MOIIKO/PKeHHs abo BUXij, 3
JIa/ly Yy TJIMBUX BXiITHUX KaCKa/liB IpMrUMadya KOMILJIEKCY.

Ta JIOKaJIi3allis CneKTpaJibHUX aHOMaJ1ii: PasiioyacToTHi aHoMauii (pi3ki
3Minu y criekTpi Downlink- Ta GNSS-ziana3oHiB) BUKJIUKAaTUMYTh CTaHAAPTHI

CUTHaJIN TPHUBOTH, aHaJIOTi4HI A0 CUTHaJIiB 3BUYaWHHUX 3aKJIaJJHUX HpI/ICTpOiB.

InauKkania: Y pasi nepeBullleHHs BCTAHOBJIEHOIO IIOPOTY 3eJIeHa IIKaJia
aMIUIITYZ Y IOYHE CTPIMKO 3pOCTAaTH Ta 3MIHUTD CBiM KOJIip Ha YepBOHMUH, a 3
JIUHaMIKIiB (HaBYUIHUKIB) JyHaTUMe CTaHAAPTHUN aKyCTUYHUN CUTHAJ
CHoBilleHHS (K/IalaHHs ).

AHani3 Ta nomykK: Yci aHoMa/IbHi CUTHa/IM aBTOMAaTU4YHO 3aHOCATHCA [0 pO60YO0ro
CIIMCKY CUCTEMH 3 MOXKJIUBICTIO IXHbOI'0 NOJA/IBIIOTO JeTa/IbHOI'0 aHali3y B
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pexUMI JocCaiApKeHHd Jiana3oHy. [lid BU3HAY€HHA TOYHOr0 pO3TallyBaHHA
JKepeJia aHOMa/IbHOTO CUTHaJly BUKOHAaWTe CTaHAApPTHY NpoLeaypy JoKasli3aLil
METO/I0OM OLIIHKU MAaKCUMaJIbHOI'O PiBHA aMIIITYH.

BaratodyHKUioHanbHMM 30HA, (Delta X)

JAPOTOBIi, ONTUYHI Ta HU3bKOYACTOTHI KaHA/IM BUTOKY iHpopmarii

[lepenaya iHdpopmatiii yepe3 APOTOBI JIiHITI BBAXKAETHCS OJHUM i3 HAaWOI/IbII TPUXOBAHUX
MeTO/iB 3HATTS iHpopMaliii, OCKiJIbKHK B IbOMY pasi BiICyTHE 00’€MHe
paZlioBUNIPOMiHIOBaHHS, IKe MOXKHa 3adikcyBaTH CTaHAAPTHUMU aHTeHaMU. [[pakTU4HO
OyAb-siKa JIpOTOBA JIiHis, 1110 BUXOUTD i3 11i/IbOBOT0 NpUMIllleHHSI a60 TPOXOAUTH KPi3b
HbOTO TPAaH3WUTOM, MOXKe 6y TH BUKOPHCTaHa 3JI0BMUCHUKAMU SIK POBiAHUHI KaHa/l BUTOKY.
[IpoBigHa 3ak/1afHa cUCTeMa 3a3BUYal CKJIAJA€ThCA 3 IBOX KOMIIOHEHTIB:

o [IlepesaBau (Mikpo¢doH 3 MOAYAATOPOM): Po3TalI0BYyETHCA BCEPEUHI L1iIbOBOI
30HM Ta MiJIK/I0YAETHCS 0 06paHoi JiHil. BiH BJIOBJIIOE aKYCTHUYHI KOJIMBAaHHS B
NpHMillleHHi, TepeTBOPIOE iX Ha BUCOKOYACTOTHUM CUT'HaJ (AJ1s1 MacCKyBaHHS MiJ
3aBajly) i TpaHCJIIOE B JIiHilO.

o IlIpuiimau: [ligk/at04aeTbcs A0 L€l K NPOBIAHOI J1iHiI, ajie 3a MeKaMU KOHTPOJIbOBAHOI
30HH (y mifBaJjii, Ha TeXHIYHOMY NoBepci abo B po3noAiibyii madi). Bin npuitmae BY-
CUTHaJI 3 IPOTY, IeMOHTYE HOTO Ta NepeJia€ ayAionoTik Ha AUKTOPOH abo MocT
MOHITOPUHTY.

TpaHcasLisg curHany MoXKe 3/1iiCHIOBAaTUCS Yepe3 6y/ib-sIKi TUIIM KOMYHiKaLiil (J1iHii
OXOPOHHO-TOXEeXHO1 curHasisarii, TesepoHHi kabeJsi, MPoBoO U 3a3eMJIeHHS, PaZ[iOTOYKH)
6e3 nopylieHHs iXHb0ol 0CHOBHOI GYHKI[iOHA/IbHOCTI.

BukopuctaHHa no6yroBux TexHosioriii (PLC / HomePlug)

OkpiM crneniaibHUX 3aC006iB, IPU3HAYEHUX [IJIs HETJIACHOTO 3HATTA iHpopMallii, Heo6XiHO
Bpax0BYBaTHU PU3UKH BUKOPUCTAHHSA UBIJIbHUX NOOYTOBUX TEXHOJIOTIN Y 3JIOBMUCHUX
nisax. CBoepijHUM NPUKJIAZ0M € TOOYA0Ba KOMI IOTEPHUX MEPEX Yepe3 CUI0BY
esiektpomepexxy — PLC (Power Line Communication).

JlocuTh NpUXOBAaHWM NPOBIAHUN NPUCTPiK 3HATTA iHGopMalii Moxke 6yTH 3i6paHUH 3i
3BUYarHOI KoMmakTHoOI IP-BigeokamMepu 3 MikpodpoHOM Ta GrokeTHOTO afanTtepa «Ethernet
yepes Mmepexy 220 B». ludpoBuii noTik (ayzio Ta Bijieo) nepesaBaTUMETbCSI CUJIOBUMH
IpPOBOJAMM 32 MeXi KabiHeTy i HpuMMaTUMeThCcs ApyTruM ajantepoM. CydyacHi cTaHapTH
HomePlug AV / AV2 3a6e3neuyoTh WIBUAKICTb nepeaadi ganux go 500 M6it/c i 3aiiMaroThb
IIMPOKHUM YaCTOTHUH Jliana3oH 2-86 MTI'L,

OntuyHMii (I4) Ta HU3BKOYACTOTHUM KaHAIU

o IHdpayepBOHe BUNpoMiHWOBaHHSA: [Y-npoMeHi HEBUAMMI /11 HEO36POEHOI0 OKa Ta
3/laTHI NOLIMPIOBATUCS HA 3HA4YHI BiZiCTaHi B MexXax NpsAMOI BUJAMMOCTI. BOHM aKTUBHO
BUKOPHUCTOBYIOTbCS B ONTUYHUX KaHa/laX BUTOKY J1Jis 6€3/]poT0BOi, ajie CHpSIMOBaHO1
nepejadi aygioiHdopmalii yepe3 BikHa NpUMillleHb.

o [lo6iyHi e1eKkTpoMarHiTHi BunpominwBaHHs ([IEMBI): EnekTpoHHI KOMIIOHEHTH
6araTboXx 3aKJaJlHUX NPUCTPOIB (0COOJMBO OJIOKU KUBJIeHHS Bif Mepexi 220 B,
miaTu LMPOBUX BileokamMep TOIIO) Mif, 4yac po60TH BUIPOMiHIOIOTH crienidpidHi
HHU3bKOYACTOTHI eJIEKTPOMAarHiTHI XBWJIi, IKi MOKHa 3adikcyBaTH B OJIMKHIN 30HI.

[TomykoBuit komiiekc Delta X 103BoJ1si€ onepaTUBHO BUSIBJSTH, aHali3yBaTH Ta
JIOKas1i3yBaTH BCi 3a3Ha4YeHi TUIIU NPHUXOBAHHUX 3arpo3 3a J0M0MOr010
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BaratodyHKnioHaabHOro 30H4a, IKUM BXOJJUTh /10 6a30BOT0 KOMIIJIEKTY MOCTa4aHHS
CUCTEMHU.

KonHnektop Bxony WIRE

Hu3sbKko4acTOTHUM ceHCop

IndpavyepBOHUI ceHCOP

Bubip Bxozny

Buxin

BaratodyHkuioHanbHUi 30H Mae 3 creljiasizoBaHi BX0AU (KaHa/IM IeTEKTYBaHHs ), KOXKEH 3
SIKMX ONITUMIi30BaHUH MiJ KOHKpeTHY pi3UyHy 3arposy:

Bxig (Pexxum) | lllo BussBiasseTbeA (06’ €KTH NOIIYKY)

IR [IpyuxoBaHi iHppayepBOHi (ONTHUYHI) NepeJaBadi HeJleraJbHUX ayZio- Ta
BiJleOKaHaJliB.

LF [To6i4HI HU3bKOYACTOTHI eJieKTpoMarHiTHi BunpomiHioBaHHsA ([TEMBI)
BiJj BHYTPIlLIHIX MJIAT «KYy4KiB», 06'€KTUBIB NPUXOBAaHUX KaMep Ta 6JIOKIB
*KUBJIEHHS.

WIRE 3akJ1aiHi MPUCTPOI Ta BUCOKOYACTOTHI CUTHA/IU (30KpeMa

HomePlug/PLC), mo TpaHc/a00Th iHPpopMalLito yepe3 NpoBiJHi JiHil:
e Esrexktpomepexy 220 B

e Komn'toTepHi kabesi Ethernet

e TesiepoHHi aiHil

» Kabes1i 0XOpOHHO-MOXeXKHOI CUrHaJsti3alii

e [HI1Ii HU3BKOBOJIbTHI Ta C1a6KOCTPYMOBI KOMYHIiKallil

[[106 iHiLitOBAaTH CeaHC CKaHyBaHHS MPOBiJHUX Ta ONTUYHUX KaHaJIiB, HATUCHITb KHONIKY
«30H/» Yy TOJIOBHOMY MeHI0 nporpaMu. IHTepdelic nporpamHoro 3abe3nedyeHHs1 Breeze RF y
pexuMi «30HA» Ma€ TaKUU BUIJIAL:
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¥ 3anucxypHan 3sykoga Tpueora YIpum.maKc.Hebesn. < Atenioatop Jemonynauia
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[lanesib «PiBeHb» Oy/le aBTOMAaTHUYHO NIEPEBEIEHO B PEXKUM J0CTi/>KEHHSI 6a30BOT0
HHU3BKOYAaCTOTHOrO Aiana3oHy «Section 0».

OmnepaTtop MoOke onepaTUBHO 0OUPATH OAHY 3 TPbOX CMYT OTJIALY:
e 2 MTI'w: pekoMeHZ0BaHO JJis1 onTudHOro (IR) Ta Hu3bkouactoTHoro (LF) BxoziB;
e 10 MTI'n: 6a30BUM pexxUM, peKoMeHA0BaHUH AJis ApoToBoro Bxoay (WIRE);
e 60 MI'y: posmupenuit pexxuM s Bxoay WIRE, ko Heo6xiiHO AeTa/IbHO
MEePEBIPUTHU JIiHiI0 Y MAKCUMaJIbHO LIUPOKOMY YaCTOTHOMY Jiana3oHi.

®yHK1is «OOHYJIMTH - 3aXONMTH» NpU3HaYeHa AJid ¢ikcarlii Ta 36epekeHHsI MOTOYHOI
ONOPHOI Tpacu cneKTpa (pedepeHCHOro 3JiMnKa) 3 MeTolo il MoJaabIIoro BifHIMaHHS
(AudepeHLiiHOTO METOAY ).

DyHKIis «ATEeHI0ATOP» BUKOPUCTOBYETHCS AJIsI LITYYHOIO NOCcaabJeHHs BXiIHOTO piBHS,
SIKIIO B JIiHI{ BUSIBJIEHO HA/TO MOTY>KHUM CUTHAJ, 1110 TepeBaHTaXYE TPAKT NpUiiMaya.

AHasIoTiYHO /10 IHIIUX PEXXUMiB po060TH NpOrpaMu, NOJABIMHUH KJIiK HAa PSJKY CUTHaJY B
TabJIULi aBTOMAaTUYHO MaclITabye MeXi cieKTpasibHOro rpadika Ji/i IOBHOTO W eTaJIbHOTO
Bi0OpaKeHHS CTPYKTYPHU LjbOTO curHasy. O/jHe KJalaHHS MUILI IPOCTO BUAIJISE CUTHA Y
CIUCKY 6€3 3MiHM MOTOYHOT'0 MacliTaby rpadika.

®ynkiis «IlocTiMHICTBY», KOJIM BOHA aKTUBHA, [J03BOJISIE OTIEPATOPY HA0YHO PO3Pi3HATHU
6e3nepepBHi (cTalioHapHi) CUrHa/IbHI CTPYKTYPH Ta HENOCTiMHI (IMNy/IbCHI, NaKeTHi)
CIJIECKHU Ha eKpaHi.

MoHiTopuHr iH$ppavepBoHoro cnekTpa (IR)

Ockinbky iHppauepBOHi NPOMEHI MAIOTh YiTKO COPSIMOBAaHUM XapaKTep, ONTUYHA 3aKJ1aJHa
cucTeMa MOTeHLiMHO Oy/ie OpiEHTOBaHa 6e3mnocepeHbO Y 6iK 30BHIIIHBOTO MYHKTY NPUHAOMY
curHajy. HaliMoBipHIlIMM BEKTOPOM TpaHCJALii € 30Ha 6isisl BikOH 6yAiBJi ab60 BifAaneHi
KYTH KIMHaTH 3 IPSIMOI0 BUAMMICTIO HA IPOTHUJIEKHI CIOPY/U.

107



[Tomyk He0OXi/JHO 3/iiCHIOBAaTH BCcepeIUHI KabiHeTy, NpU/iJISAI04YU 0COOIUBY yBary 30Hi
BiKOH. [li yac ckaHyBaHHsA poTonpuUiiMad 30H4a Ma€ OyTHU CIPSIMOBAHUM ycepeAUuHy
NpHMillleHHs], Ha BIKOHHI paMH, YKOCH Ta 06J1acTb HaBKOJIO HUX. JlaJIbHICTb JjeTeKTYBaHHSA
iHppauepBOHMM ONTHYHUM JAATUUKOM 3aJI€XKHUTH BiJi IOTYKHOCTI IIIUTYHCBKOTO llepe/iaBadya
i 3a3BUYall cTaHOBUTH 1-5 MeTpiB 3a yMOBU TOYHOI'0 HaBe/leHHSI Ha BiCb IPOMEHS.

IIoKpOKOBMI1 a/IrOPUTM NPOBEAEHHA NNepeBipKHU

1. Iiaxao4eHHA 06/1agHaHHA: [ligkatouiTe baraTodyHkiioHanbHUN 30H [0
BUCOKo4acToTHOrO rHizaa «PROBE» Ha kopnyci o0cCHOBHOT0 6Jl0Ka CUCTEMU 3a
JIOIIOMOT0}0 KOAKCia/IbHOTO KabeJIto 3 KOMIIJIEKTY NOCTayaHHS.

2. Komyranisa aaTyuka: [lepeMKHITh MeXaHIYHUM CeJIEKTOpP Ha CaMOMY 30H/i B
noJioxxeHHA «IR».

3. Iminiasizanis I13: O6epiTh pexxum «30HA» y TOJIOBHOMY MeHIo nporpamu Breeze RE.

4. 3aumcrKa Ta6smIi: OYUCTITh MOTOYHUN CIMCOK CUTHAJIB. J[JIs1 IbOTO BUKOHANTeE
KOMaH/y «BuJja/IuTy BCi CUTHA/IM B MeXax Jjiana3oHy» B KOHTEKCTHOMY MEHI0 NTaHeJIl
«PiBeHb».

5. AKycTHYHa aKkTHBaLis: CTBOPITh Y NPUMIillleHHI IOCTilHe J>KepeJsio 3BYKY
(HanpuKJIa[, YBIMKHITB paZiio, reHepaTop yMy abo TeCTOBUH ay/jio3anuc), 106
3MYCHUTH MOTEHLiNHI 3aKJ/1a/iu 3 T0J10cOBOI0 aKkTUBali€to (VOX) abo amniiTy Hi
MOJYJATOPYU BUMTH B PEXKUM aKTHUBHOI Ilepeayi.

6. CxkaHyBaHH4 JIiHiN: CpsAMy#HTe 30H/ Ha Miclid UMOBIpHO] iHCTaIALIl Ta BEKTOPH
3HATTA iHopMalil (mpockaHyiTe NpocTip 6ijis BIKOH, pyxXatouMcCh Y3/J0BX paM Ta
YKOCiB Y HalIpsIMKY 330BHi-BcepeiMHY KabGiHeTY).

7. ABTOoMaTtuyHa ¢ikcanis: fAkiio cucTemMa BUSABUTH MoJlysiboBaHe [Y-
BUIIPOMIHIOBaHHS, NapaMeTpHy [UX CUTHAJIIB OyAyTh aBTOMAaTHU4YHO 3aHeCeHi 0
po6oyoi TabuIi.

8. IlesieHrauis Ta JioKaJjizaunia a)kepesia: Y pasi nosiBM CUrHa/ly TPUBOTH IJIABHO
oBepTaiTe 30H/ Y pi3HUX MJIOLHUHAX, 11106 3adikcyBaTH MaKCUMaIbHUU piBeHb
ammityu. [likoBe 3Ha4YeHHS LIKaJlu O3HaYaTUME, 1110 ONTUYHA Bicb 30H/a 36iriacs 3
IpoMeHeM IlepeJaBaya.

o IloBinbHO nepemillyiTe 30H/ OJIMKYE 10 NTepes6a4yBaHOrO JKepeJa,
KOHTPOJIIOIYHY JUHAMIKy curHany. OpieHTyHTecd Ha QyHKLiI0 «3ByKOBa
TPUBOra», fiKa Mij, 4yac HabJIM>KeHHS 3MiHIOBaTUMe 4acTOTY ¥ TOHAJIbHICTh
3BYKY Ha iIHTEHCUBHIILY.

o Y Touuj, fe 3adpikcoBaHO HAWBUIIMU piBeHb HeOe3IeKH, 3yNUHITh CKaHYBaHHA
Ta NPOBeJiTh peTeJbHUN Ppi3UUHUN (Bi3yasIbHUI) OIVIsIJ, KOHCTPYKIIiH.

o fKio 4iTKO BUpaXKeHOTr0 JIOKaJIbHOTO Jxkepesa (poKyca) 3HaWTH He BLAETHCH,
a cTabizibHa 3arpo3a HU3bKOTr0 ab0 cepeiHbOTO PiBHA PIKCYETHCS MO BCIH
IJIOIIi KiMHATH, 1ie CBiJYUTH NP0 HAsIBHICTb POHOBUX 3aBa/i BiJi LMBIJIbHUX
JhKepeJl ITYYHOTO OCBIT/IEHHS (HalpUKJIaJ, JIIOMiHeClleHTHUX JIaMIl,
MJIa3MOBUX MaHeJiel YU CBIT/I0/[i0/IHUX CBITUJ/IbHUKIB i3 [IIIM-apaiiBepamu).

9. 3aBepuieHHA ceaHcy: [[0BTOPITh BUllleONMCaHy NpOLEeAYPY epeBipKHU 611 KOXKHOTO
BIKOHHOTI'0 IIPOPi3y Ta B YCiX iHIIMX 30HAX NPUMIILleHHA, AKi MAalOTb IPAMY BUAUMICTb
i3 Bys1uLj.

MOHITOPUHI HU3bKOYACTOTHOIO MarHiTHoro/enekTpuyHoro cnektpa (LF)
HusbkouactorHuii ceHcop (Low Frequency) baratodyHkuioHasibHOTro 30H/a L,03BOJISIE

onepaTopy AeTeKTyBaTH NM0OiuHi esleKTpoMarHiTHI BunpominioBanHs ([IEMBI), aki
reHepyrTh eJIeKTPOHHI KOMIIOHEeHTH IPUXOBAHUX 3aKJIaJHUX IPUCTPOIB Mif, Yac CBOEL
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po6oTu (poLecopy, TAKTOBI reHepaTOpH, LU POBI LIWHYU JAHUX, IMITYy/IbCHI IepeTBOPOBavi
Hamnpyru).

EdekTHBHA Ja/IbHICTb 1€TEKTYBaHHA Y IIbOMY PEXHUMI € Ay»e MaJIoko i cTaHOBUTH A0 30 cm.
Yepes e BCi NOTeHLiMHO Hebe3e4yHi IpeAMeTH iHTep' Py, OPITEXHIKY Ta MOBEPXHi
HeoOXiIHO JOC/IiPKYyBaTH METO/I0M peTeIbHOr0 KOHTAKTHOI0 abo 6e3nocepe/jHbOT0
CKaHyBaHHS Ha MiHIMaJIbHIiN Bi/ICTaHI.

IIoKpOKOBM1 a/IrOPUTM NPOBEAEHHA NNepeBipKHU

1.

MMigxmo4yenHda anaparypu: [ligkarouitTe baratopyHkuioHanbHui 30HA 10
kKoakciasbHoro ruizzia «PROBE» Ha 0cCHOBHOMY 6J1011i MOIIYKOBOT'0 KOMILJIEKCY 3a
JI0IIOMOTr010 KabeJto 3 6a30BOr0 KOMIJIEKTY.
KomyTanist pexxumy: [lepeBejiTb MexaHIYHUU NTepeMUKad Ha KOpNyci 30H/a B
noJsioKeHHs «LF».
Ininianisanisa I13: AKkTuBylMTe pexxuM «30H/A» Yy FOJIOBHOMY BikHI nporpamu Breeze
RFE.
3auKcTKa 6a3u AaHUX: OYUCTITh MOTOYHY TABGJMII0 CUTHAJIIB 3a JJ0NTOMOT0I0
KOMaH/AVY «BUasivTH BCi CUrHA/IM B MeXax Jjialla30Hy» B KOHTEKCTHOMY MEeHI0 NlaHeJIi
«PiBeHb».
AKycTM4YHa aKTUBaLiA: 3a6e3neyTe HasABHICTb CTabiibHOI0 GOHOBOIO 3BYKY B
KabiHeTi (HanmpukJa/l, yBIMKHITh 3ByKOBUHM reHepaTop 4M pafio). Lle Heo6XiiHO AJis
aKTHUBaIlil MiKpopOHHUX JIQHIIIOTIB Ta MPOLECOPiB 06POOKH 3BYKY B 3aKJIAJHOMY
OPUCTPO], [0 36iIbIIUTH piBeHb Horo nobiyHoro BY/HY-BunpomiHoBaHHS.
KoHTakTHMM orisj, 06'eKTiB: [I04HITh JIaBHE Ta NOC/Ai0BHE CKAHYBaHHS
eJieMeHTiB MpuMillleHHs (eJieMeHTiB Me0J1iB, OPITEXHIKH, pO3€TOK, BUMHUKAUiB,
eJIeMeHTiB JleKopy Ta IJIIHTYCiB), yTPUMYIOUM 30H/] Ha BificTaHi He 6isbiie Hixk 5-10
CM Bif 006'ekTa. CocTepiraTe 3a AUHAMIKOIO iHAUKATOPIB HeOe3neKUu. PyHKIis
«3BYKOBa TpMBOra» (fIKIL[0 BOHA YBIMKHeHa) reHepyBaTHMe 3BYKOBHU CUTHAJI,
TOHAJIBHICTB Ta YaCTOTa IKOT0 3MIHIOBATUMYTbCS NPOMOPLIiMHO 0 NOTYKHOCTI
3adikcoBaHOro MoJ.
ABTOMaTHYHMH 3aMC 3arpo3M: Yci 3adikcoBaHi aHOMaJIbHi CIIJIECKH CIIEKTPA, SKi
NepeTUHAITh BCTAHOBJIEHY JIiHIIO IOPOTY, OYAyTh aBTOMaTUYHO 3aHECEHI 0 p06040i1
Ta6uLi curHaiB. [xHi aMIIITYyAHI 3Ha4eHHA JUHAMI4YHO OHOBJIOBATUMYThCH B
npoteci nepeMillleHHA 30H/a.
IlesieHranisa Ta gudepeHuianis 3aBaj: Hamaraitecs siokani3yBaTU TOUYKY 3
MaKCUMaJIbHUM PiBHEM CUTHaJLy, 00€peXHO 3MIiHIOIOYU KyT HAaXUJIy Ta IPOCTOPOBY
opieHTalLil0 30Ha.
o (O3HakKa npucTpoIo: AKTUBHA eJleKTPOHiKa GopMye Ha rpadiky cieKTpa 4iTKi,
cTabiJibHi rapMOHIiWHI CKJIaZ0BI (MikK) a60 XapaKTepHi LMPPOBI "TpebiHKU".
o Ilpupoanuii ¢oH: 3BepHITH yBary, 1110 MaCMBHi MeTaJieBi NpeAMeTH Ta
OyAiBesbHI KOHCTPYKIii (apMaTypa, celdu, MeTaseBi KapKacu) MiJi BIJIMBOM
NOTY>XHUX 30BHIIIIHIX pajiionoJiB (HanpuKJa/, BiJ MiCbKUX TesieBexx abo BC
MOOIJIBHOTO 3B'SI3KYy) 3/laTHi BTOPUHHO Nepe-BullpoMiHioBaTy PU-nos. Lle
NPU3BOJUTD [0 JIOKAJIbHOTO MiHATTSA LIKaJ Hebe3MeKH, 1[0 € HOPMaJIbHUM
¢isnyHUM siBUILEM (ePeKTOM MnepeBiOUTTS), a HE 03HAKOI0 HAasIBHOCTI
LIITUTYHCbKOI TEXHIKHU.
AKycTUYHMI aHAJIi3 Ta AeMOAY/IALis: K10 BY BUSABUIIM NiJ03piiui CTabiIbHUN
CIJIECK, CKOpUCTaNTecs BOYI0BaHOI QYHKIi€I0 aKYCTUYHOI AeMOAY/IALII 1715 ioTo
ifenTudikanii. 06epiTh NOTPIOHY YACTOTY O6e3MmocepeHbO B TabIULi 00 KIIKHITh
MMUILKOIO Ha MiK cCeKTpaJbHOI JiiHil. [1iZ yac npoBeeHHA NPOCAYyXOByBaHHA
yTpumMyiTe baraTtopyHkiioHabHUU 30H, HEPYXOMO y TOUL[i MAKCUMaJbHOTO PiBHSA
CUTHaJY.
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MoHiTtopuHr cnnosoi mepexi (WIRE)

OCKiJIbKHY CHUJIOBA IIPOBO/ZIKA MepeXi BUKOHYE pPOJIb BeJIM4e3HOI aHTeHH, BOHA IPUPOJHO
HaKOIUYYE BEJIUKY KIJIbKICTb CTOPOHHIX paZjio4aCTOTHUX 3aBaj, Ta HABOOK, 1110 IPUCYTHI B
Cy4aCHOMY MiCbKOMY cepeJlOBUL|.

[l yHUKHEeHHA TPYAHOLLIB Mij 4yac cenapayii MIUIYHCbKUX CUTHAJIB Ha T/ IOTY>XHOI'0
MepeXeBOoro 1yMy BUKOPUCTOBYEThCA AUdepeHia/IbHIUI MeTOo 4 aHasIi3y. 3a 1€l
MeToAuKHU KoMIiekc Delta X ¢ikcye Ta 36epirae B naM'siTi 10TOYHUI CTaH PaliouacTOTHOTO
¢doHy B nepiuiii (pedepeHcHi) po3eTlyj, a i/ 4ac nepeBipKy KOXXHOI HACTYMHOI pO3eTKHU
aBTOMATHUYHO BifiHiMaEe 1iei 6a30BUM 3J1iN0K. B pe3ysibTaTi onepaTop 6a4UTh HAa eKpaHi CyTo
MaTeMaTUYHY Pi3HUIIIO CIIEKTPIB.

TakuM YMHOM, K0 NPOBIAHUN 3aKJIaJHUN NPUCTPIiN NiJK/JIOUYEHUH A0 CATOBOI JiHi],
aMIIiTyZla MOro CUTHaJly CTPiMKO 3pocTaTUMe B Mipy HabJIM>KeHHs onepaTopa 3 30H/10M [10
Micls Horo ¢isMuHOTr0 MOHTAXY.

BaxxsimBa ymoBa: /ludepeHuialbHUN MeTO/, KOPEKTHO MPALIOE JIMILE B TOMY pasi, AKILO
rpyna po3eToK Hifik/JtoueHa 10 ofHiel aiHil (dpasu).

IIOKpOKOBM# aJITOPUTM NPOBEJEHHA NepeBipKHU
1. Miaxmo4yeHHsa 30H4a: [ligkao4uiTe baratodyHkuioHaibHUN 30HA, 10
BUCOKo4acToTHOTO rHizaa «PROBE» Ha kopmyci o0CHOBHOTO 6J10Ka CUCTEMU 3a
JIOIIOMOT010 KOAKCia/IbHOTO KabeJIto 3 KOMILJIEKTY NOCTaYyaHHS.

2. Komyranisa aaTyuka: [lepeMKHITB cesieKTOp Ha 30H/i B nosioxkeHH «WIRE».
Ininianizanis I13: O6epiTh pexxuM «30HA» y TOJIOBHOMY MeHI0 nporpaMu Breeze RFE.
4. KomyTanis BUCOKOI Hanpyru: [ligk/i104iTh cnenjiaJibHUK BUCOKOBOJIBTHUM KabeJlb

i3 KOMILJIEKTY A0 BiJimoBigHOr0 po3'eMy baraTodyHKLioHa/ibHOTO 30HAA.

w

KPUTHUYHE INIONEPEAKEHHA 3 BE3IIEKH:
HIKOJIK HE BUKOPUCTOBYHUTE HU3bKOBOJIETHUH KABEJIb 13 PO3'EMAMMU THUITY
«KPOKOAWI» A1 AIATHOCTHUKHU CUJIOBUX MEPEXK! IE CTBOPIOE HEBE3IIEKY
YPAXKEHHA EJIEKTPUYHHUM CTPYMOM.

5. AKycTuyHa akTuBauisa: CTBOpiTh y NpUMillleHHI NOCTiHHe AKepeJio 3BYKY (pazio,
MOBJIEHHS ), l[00 NlepeBeCTH 3aKJaJy 3 ToJ10COBUM KepyBaHHAM (VOX) y pexxum
aKTUBHOI TPaHCJALIL Ta MaTH 3MOTY 4iTKO pO3IMi3HATH 3BYK KabiHeTy mij yac
JAeMoayasLii.

6. 3HATTA ONOPHOrO cneKTpa: BcTaBTe BUIKY BUCOKOBOJIBTHOTO KabeJsto B epIry
po3seTky (PoseTka Ne1).

7. ®ikcaniga ¢oHy: Y BikHI IporpaMu HaTHUCHITh KHONKY «OOGHY/IMTH — 3aXOMUTH», 11100
BHECTH MOTOYHUH LIyM MepexKi B MaM'siTi K 6a30BUM (HYJIbOBUH) piBEHD.

8. OuMILeHHs po604Y0ro Npocropy: BuganiTe cTapi curHasy 3 TabJIM1i 32 IOIIOMOT00
KOMaH/JH «BUJaJIMTH BCi CUTHA/IM B MeXax Jjiana3oHy» B KOHTEKCTHOMY MeHIO ITaHeJIl
«PiBeHb».

9. TlocaigoBHuM nepeoip JiHiN: [loueproso nigk/a4YanuTe BUCOKOBOJBTHUHN Kabesb /10
pellTH PO3eTOK Yy NPUMIllleHHi, piKCyI04r N0SIBY HOBUX CUTHAJIIB Ha rpadiky.

o O3Haka mo6yToBuX 3aBaj;: [1o6yToBi MepexxeBi 3aBaZj 3a3BU4Yail MalOTh
PO3MUTHM CIIEKTP 6e3 YiTKO BUPaKEHUX MiKiB, 3aIMalOTh LIUPOKY CMYTY
4acToT i GiKCYyIThCS B YCiX po3eTKax 3 NPUOJU3HO OHAKOBOIO aMILIITY/I010.

o 03HakKa 3aKJ/1IaJHOro NpUCcTpor0: CUrHasl BiJ peajibHOrO WIIUTYHCBKOTO
nepezaBaya (a6o HomePlug-aganTepa) MaTuMe 4iTKy GpopMy, BUCOKY
aMILIITYy ¥ locairaTUMe MaKCUMYMY JIMIIE B OJIHIA ab0 KiJIbKOX CyMDXXHHUX
pO3eTKax.
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10. AHani3 Ta izeHTHdiKaLia BUABIEHUX CUTHAJIIB:

o BukopucToByiiTe ofvHapHUI ab0 NMOABIMHUI KJIIK Ha MiJ03PiJIOMyY CUTHaJi B
TabJ/IMLi /151 aBTOMaTUYHOTO GOKYCYBaHHS Ta [eTaJbHOI0 BUBUEHHS HOT0
CIEeKTPOrpaMHu.

[lepeBeniTb cucTeMy B pexxuM «/leMOAYAALis».

[TocnifoBHO KJiKaiiTe Ha BCi BUsBJIEHI IKK Ha rpadiky cnekTpa JiJil TOYHOTO
3axOIJIEHHS YaCTOTH M POCJyXOBYBaHHA ayionoToKy. HamaranTtecs
3adikcyBaTH HasABHICTb aKyCTUYHOTO GOHY KiIMHATH. 3a IOTPeOH 3MiHIOWTE
Tun Aemoayasauii (AM / FM), kopuryiTe cMyry nponyckaHHsa ¢ijbTpa Ta
BUKOHYHTe TOYHE MiiJIalITyBaHHA YacTOTH (KPOK Bropy/BHMU3).

o /Jlil mpu BUABJIEHHI 3arpo3u: Y pasi BUABJIEHHA 3BYKY IPUMIllleHHA B CUTHaJI
a6o dikcarii curuaay 3 HeTUIIOBO BUCOKUM PiBHEM aMILIITYAW — HeramHo
HNPUIUHITH CKAHYBaHHSA Ta PO3MOYHITh Qi3UUHUN OTJIA] i leMOHTaX
eJIeMEeHTIB y3/10BX JIiHil NpOX0/KeHHs NiZj03pisoro kabesto.

11.3axucT BiJ TAKTUKU MacCKyBaHHS: (106 NMOBHICTI0 BUKJ/IIOYUTU PU3HK TOTO, 1[0 CaM
3aKJIaJHU M IPUCTPill nepebyBae 6e3nocepeHbO BcepeAuHi nepiuoi (pedepeHTHOI)
pO3eTKH (uepe3 1[0 HOoT0 CUrHaJl Mir 6yTH IOMUJIKOBO NPUNHATHUHN 32 QOH i BiAHATUHN
CUCTEMO10), 060B'I3KOBO MOBTOPITh NpoueAypy (kpoku 7-10), 06paBiIH iHILY
po3eTKy sik 6a30By po3eTKy Nel.

MOHITOPUHI HU3bKOBOILTHUX NiHiK (TenedoH, Ethernet, curHanisau,in)

[lepeBipka poTiB Ta KabeJsliB HU3bKOI HANIPyTH 34iUCHIOETHCS 3a A0NMOMOIO0I0 CIELiaJIbHOTO
HU3bKOBOJIBTHOI'O KabeJis (Kabesis1 HU3bKOI HAaNPYru) 3 3aTUCKa4YaMU TUIY «KPOKO-
AWI», AKAU BXOAUTD 1,0 6a30BOr0 KOMILJIEKTY OCTa4aHHA CUCTEMH.

IIoKpOKOBM#1 AJITOPUTM NIPOBEAeHHS NepeBipKu

1.

MliaxkmoyeHHa anapatypu: [ligkaouiTe baratodyHkuiiHui 301/, 0 BUCOKOYACTOTHOIO
rHizga «PROBE» Ha Kopnyci 0CHOBHOTO 6JI0Ka CUCTEMH 3a JIONIOMOT00 KOAKCiaJIbHOTO
KabeJilo 3 KOMIIJIEKTY.

KomyTauis pexxumy: [lepeBeiiTb MexaHiYHMU IepeMUKa4d Ha KOPIyCi 30H/a B 10JI0-
keHHS « WIRE».

Ininianizanis I13: O6epiTh pexxkum «30HA» y TOJIOBHOMY MeHIo nporpamu Breeze RFE.
3a4yMcTKa 6a3u AaHUX: OYUCTITh NOTOYHY TAOJIMII0 CUTHAJIB 3a J0OIOMOI0I0 KOMaH/ U
«BuganvuTu BCi cCUTHa/IM B Me)Kax JAiana3oHy» B KOHTEKCTHOMY MeHI0 naHeJli «PiBeHb».
KomyTanis TecroBoro uuieida: [1igka04iTh HU3bKOBOJIBTHUH KabeJb 3 «KKPOKOAH-
JlaMU» J10 BignoBifgHOro po3'eMy baratodyHkuiiHoro 3oHaa.

AKycTH4YHa akTUBaLiA: CTBOPITh y NpUMIillleHHi MTOCTiliHe AKepeJsio 3BYyKY (HanpUKJIaf,
YBIMKHITb paziio abo TeCTOBUM ayAio3anuc), 1106 akTUBYBATH MOTEHLiHHI NpUCTpoOi
3HATTS iHopMallii Ta Jierko po3ni3HaTH 3BYK KabiHETY Mij yac AeMoAy sil.

KomyTania a0 jiHii: [loyeproso migksodanTe 3aTUCKadi TUIY «kKPOKOJUJI» 10 OTOJIEHUX
KOHTAKTIB, KJIEMHUX KOJIOJIOK a0 OKpPEMMUX »KU1JI IepeBiploBaHOro KabeJito (TesiepOoHHOI
JIiHil, meda curHanisarnii yu komn'torepHoro Ethernet-ka6eJio).

AHauti3 Ta siokasiszanis: CTexTe 3a rpadikoM creKTpa Ta N0SIBOX0 HOBUX CUTHAJIIB Y Ta0-
Jquni. Y pasi BUsIBJIEHHS MiZj03piJIoTo CUTHAy BUKOPUCTOBYUTe QyHKILiI0 «/eMoayas-
nisg» (AM/FM) ta npocayxaiTe edip JiHii. K110 B HAByIIHUKAaX YiTKO YyTH 3BYK i3 IpU-
MillleHHS], Lle € NPSIMUM NiATBePAKEHHAM HasiBHOCTI IPOBiAHOTO0 «XKy4iKa». [IpoBeniTh ¢i-
3WUYHUH OIJIsAJ JIiHII 10 BCiH 11 OBXKHUHI JJI1 JEMOHTAXY [PUCTPOIO.
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BukopuctaHHA BHyTpiWwHbOANIHINHOrO MogynbHoro Agantepa

3a HasfABHOCTI cnenjaiizoBaHoro BHyTpilIHbOIiHIHHOTrO MOAy/IbHOrO aganTtepa (Inline
Modular Adapter) onepaTop Ma€ MOXJ/IMBICTb 6€3MEYHO Ta LIBUAKO MiAKJIHOYATHUCS 10
OKpeMHUX KWJ KabeJIbHUX JiHiH 31 cTanZapTu3oBaHuMHU po3'eMamu RJ-11, R]-12 Ta RJ-45.
Ax npaBuJio, 1leH aZjanTep NOCTAYAETHCA Y KOMILJIEKTI 3i cneliajli3oBaHUM HabopoM el diB

Ta NepexiHUKIB:

Tun JtiHii Tun HeoO6xigHi akcecyapu A KoHTakTH
(xa6e110) iHTepdeiicy i JK/II04YeHHS ajganrtepa
(po3'emy) (Pins)
AHasioroBumn RJ-11 (6 BuTuii kabesib HU3bKOI HaNpyTH, 1.4
NpOBIAHUN Mo3ulliH, 4 MOAYJbHUU afianTep, Kabesb 8 110 6,
TesiepoH KOHTAKTH) ajanTtep 8 10 6
HudpoBuii / RJ-12 (6 BuTuii kabesib HU3bKOI HAMPYTH, 1.6
CucteMHUU MO3uIiH, 6 MOAYJbHUU afianTep, Kabesb 8 110 6,
TesiepoH KOHTAKTIB) aganTtep 8 1o 6
Komn'toTepHuUit RJ-45 BuTuit kabesib HU3bKOI HaNpPyTH, 1.8
kabesib Ethernet (8 mo3urii, 8 MOAYJbHUU afianTep, Kabesb 8 110 8,
KOHTAKTiB) azantep 8 g0 8
Kab6eui [Ipsime Hu3bKOBOJILTHUH KabeJib i3
cCUrHaJii3anil MiJKJI04Y€eHHSA 3aTUCKaYaMU TULY «KKPOKOAMJI»
[Hi kabeJti [Ipsime Hu3bKOBOJILTHUH KabeJib i3
HU3BKOI HAapyru NiJK/JIYEeHHd | 3aTUCKayaMU TUIY «KKPOKOAUJI»

IlepeBipka cranioHapHoi TesiepOHHOI JIiHII 3a O0NOMOI'010 MOAY/ILHOIO ajanTepa

[ligkatoueHHs A0 TesePOHHOI JIiHIl /18 3HATTSA ClIEKTPaIbHUX MOKAa3HUKIB MO>KHA BUKOHATHU
y OyAb-SIKil JOCTYIHINA TOYLi KOMYHIiKaliHOTO 1yiekda: abo 6e3mnocepeIHbO 3 OOKY TeJie-
doHHOTO anapary, abo 6iJi1 HaCTIHHOI p03eTKH (3a/Ie’KHO BiJ yMOB J0CTYIYy Ha 06'€KTi).

INopsiA0K Ta 0COGJIMBOCTI MiAK/IIOYEHHSA:
1. LlinbHo Ta HafilHO 3adiKCyHTe NepexiiHUK-aAaNTep TUMY «BUJIKA-pPO3eTKa» Y THi3Ai
BHyTpilIHBO/IIHIHHOTO MOAYJIBHOTO a/lanTepa, 100 rapaHTyBaTHU Oe3nepepBHUM Ta

SIKICHUH eJIEKTPUYHUUN KOHTAKT.

2. IlpoBeniTh Bepudikaiiito JiiHii: 060B'I3KOBO epeKOHANTeCs, 1[0 MiCJs MiAKJI0Y€eHHS
ajlanTepa «y po3puB» CTallioHapHUHU TesiepOH NPOAOBKYE QYHKLIOHYBAaTH y LITAT-
HOMY peXXUMi (€ TOHaJIbHUIM CUTHAJ Y C/IyXaBlli, IPUCTPii NpuiMae Ta 3/iMCHIOE [13Bi-
HKH). lle miATBEpAUTD, 1110 KOMILJIEKC HE CTBOPIOE KPUTUYHOTO IIYMY Y4 3aMUKaHHS B

JIiHiI.

Hixde HaBeZleHO HAOYHUH NPUKJIAJ, TPOBeeHHSA iHCHeKil Ta MiJiK/II04YeHHs NOIIYKOBOI CUC-
TeMu 6e3nocepe/IHbO OiJis TeslepOHHOTO anapaTy KOPUCTyBaya.
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Kabenb HU3bKoi Hanpyrm

IlepeBipka siHii Ethernet 3a gonomorow MoAy/IbHOTO aganTepa

[ligkaroueHHs KOMILIeKCy 1o Mepexi Ethernet Mo>kHa BUKOHATH Y Oy/ib-Kil JOCTYNHIHN i
3py4Hil Touli KOMyTalilfHoro 1Ieida: mopyy i3 po6o4yuM KOMII't0oTepoM (Po6OUYOI0 CTaH-
1[i€10), 61715 HacTiHHOI MepeXkeBOi po3eTKH abo 6e3nocepe/IHbO Y cepBepHi madi 6i1d akTH-
BHOT'0 MepeXeBOT0 06J1a/lHaHHSA (KOMyTaTopa, MapIIpyTH3aTopa Y MaTy-NaHeIi).

IlopsA0OK Ta 0COG/IMBOCTI i JK/II0YEeHHS:

1. IllineHo Ta 0 ynopy BCTaBTe 3'€/JHYBaJIbHUM Kabesb-NepexilHUK THUITY «BUJIKA-po3e-
TKa» (R]-45) y rHi3z0 BHYTpilIHBOJIiHIHHOTO MOAYJILHOTO a/lalTepPa, 06 rapaHTy-
BaTH CTA6iIbHUM | HAZ[IMHUHM eIeKTPUYHUN KOHTAKT AJIs1 3HATTS BUCOKOYACTOTHUX
NIOKAa3HMUKIB.

2. TlpoBeniTh 060B's13K0BY Bepudikallito JiHii: mepeKoHaWTecs, [0 KOMIT'IOTEpHa Me-
pexxa Ta iHTepHeT-3'€/IHaHHS Ha L[iJIbOBOMY IPUCTPOI MPOAOBKYIOTh GYHKIIOHYBaTH
y IITaTHOMY peXHUMi Iic/d iHTerpaiii agantepa B po3puB JiiHil. HasgBHICTB JIIHKY Ta
MepeXxeBoro 0OMiHy MiZTBEpAUTD, 1110 KOMIJIEKC MiZKJII04YeHO MPaBUJIbLHO i BiH He 1o-
pYILYE y3roAKeHHS XBUJIbOBOI'0 OMOPY KabeJto.

Hmxde HaBeZleHO HAOYHHUH NMPAaKTUYHUM NMPUKJIAJ, TPOBeIeHHS iHCIeKIIil Ta MiAK/II04eHHS

CHCTeMU MOHITOpUHTIY A0 JiHii Ethernet 6e3nocepesHbo 6isis1 MepexxeBoi KapTH (Mepexe-
BOr0 NOPTY) KOMI I0OTEpa.

113



Kabenb 8 no 8

Kabenb HU3bKoi Hanpyru

MoaynbHuit agantep

Kabenb Ethernet

IlepeBipka muieidiB curHasizanii Ta HUI3bKOBOJIbTHUX KaGeJiiB

[ligk/r04eHHs J10 JiHi} HU3bKOI HAaNPyTH, 30KpeMa 0 KabesliB 0XOpOHHO-TIOXEeXHO1 CUTHaJTi-
3alii, BUKOHY€ETbCS 3a JONIOMOTOI0 HU3bKOBOJILTHOTO KabeJsito Ta MOro 3aTUCKAYiB TUILY
CKPOKOAHUJI».

[[106 oTpumMaTH Ppi3sUYHUN OCTYM 10 BHYTPIIIHIX KOHTAaKTHUX KJIeM, HE0OXiIHO aKypaTHO
3HATHU KPUIIKY crioBilyBada (HanpukJaaz, [Y-gaTuuka pyxy). Takox miKJI04eHHs MOXKHA
BUKOHATH 6e31nocepeHbO BCepeMHI 0OJI0BHOTO NPUJIaAy NPUUMalbHO-KOHTPOJIBHOTO
(IMK / uenTpani).

YBara! Pu3uk TpuBoru: CrosimyBadi Ta 6JI0KU LleHTpasiel 3a3BUYai 3axulleHi Mikpormnepe-
MHUKaYaMHU PO3KPUTTS Kopnycy (TamMmnepaMmu). Y pasi cipo6u 3HATTS KPULIKKM BOHU MUTTEBO
nepefialTh CUTHA «BTpyyaHHs» Ha MyJbT lleHTpasizoBaHoro cnoctepexeHHd (I11C). Lia
npole/ypa Ma€ 6yTH 3a3/,aJieriib Y3roJKeHa 3 0epaTopoM 0XOPOHH U MPOBOAUTUCS BU-
KJIIOUHO B IPUCYTHOCTI NPOiJIbHOTO iHKeHepa 3 00C/IyroByBaHHS CUCTEMHU Oe3MeKHU.

IIoKpOKOBM AJITOPUTM NIPOBEJEHHS NlepeBipKu
1. KomyTauis »KuJ1 Ta KOMOiHATOPHUH nepeodip:

o IligKa04iTh 3aTUCKaYi TUITY «KKPOKOAMJI» 0 BUXiJHUX KOHTAKTIB Ha KOMYCi
BHyTpilIHbO/IIHIHHOTO MOAYJIBHOTO aJlanTepa BiIMOBIAHO A0 KiJIbKOCTi aKTUB-
HUX U y jiHii. CTanioHapHi TesedoHHI JiiHil 3a3BU4Yall BUKOPUCTOBYIOTH 2, 4
abo 6 xuJ, Tofi ik koM 1oTepHi Mepexi Ethernet (100Base-TX) 3azitoroTh 4
aKTHBHI k1 3 8 (ABi Mapu B CTPYKTYpPi Kpy4eHoi napu).

o [locniloBHO mifiK/II04alTEe «KKPOKOJUJIU» 10 KJIEM KabeJsbHOI JiHil.
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OcKiJIbKY MPU3HAYEHHS KUJI 4aCTO HeBifjoMe ab6o He Ma€ MapKyBaHHs, onepa-
TOpP NOBUHEH METOAUYHO NPOTECTYBATH BCi MOX/IMBI KOMOiHauii nap: 1-2, 2-
3,3-4,1-3, 1-4 Touo. Y AeAKUX MapHUX KOMOIHAIiSIX CIEKTPaJibHI KAPTUHU
MOXYTb IOBHICTI0 36iraTucs.

2. 3anyck MoHiTOpHUHrYy: [licis ¢ikcanil «kkpokoAMIiB» Ha mapi APOTiB cHcTeMa aBTOMa-
TAUYHO PO3M0YHe BUMipOBaHHSA. ClleKTpa/ibHI KOMIIOHEHTH, L0 IEPETHYTh JIIHiIO 10-
pory, 6yiyTh aBTOMAaTU4YHO BHeCeHi 0 po604oi Tab vl curHasiB. 3a MOTpe6Hu aKTH-
BYUTE ONLiI0 «3BYKOBA TPUBOra».

3. AHaJii3 Ta BepudikaLisa cMrHaJisB:

o BuKopHCTOBYHTE OJUHApPHHUM ab0 MOABIMHUM KJIiK HA CUTHaJII B Tab6JIULi A/
doKycyBaHHA Ta [eTaJbHOI0 aHaJli3y MOro CIeKTPOrpaMHu.
AKTUBYHTE IHCTPYMEHT «/leMoayasiisi».
[loyeproBo HaTUCKaWTe Ha BCi BUsABJIEH]I Miku Ha CieKkTporpami /11 TOYHOTO
3axOIlJIEeHHs YacTOTH ¥ NPOC/IyXOBYBaHHs ayAionoToky. HamaraitTecs 3adikcy-
BaTH HasgBHICTb aKyCTUYHOT0 QPOHY KiMHATH. 3a NOTPeOY 3MIHIONTE TUI JEMO-
ayasuii (AM / FM), kopuryiTe cMyTy nponyckaHHs pijibTpa Ta BUKOHYHTE TO-
YHe NiJJallTyBaHHA 4aCTOTH.
OckinbKHY Oy b-IKMW JOBIUMU NPOBIJ MPALIOE IK aHTEHA, BiH IPUPOHO NPUIMAE 30B-
HilllHi eQipHi pagioyacTOoTHI cMrHa/iu (HaBOAKHU BiJ, MOTY>KHUX paJlioCTaHI[iH, CTiJIbHU-
KOBHUX Mepex Tolo). Pikcallisi TaKMX CTOPOHHIX CUTHAJIIB y JIiHil € I[iIKOM HOpMaJib-
HOIO CUTYyalli€lo. 3aBJlaHHs ollepaTopa — peTeabHO JO0CAiIUTH BCi MO3Ullii B Tab/IUIj,
IpoaHaJi3yBaTH aMILIITyAly, IPOBECTU JeMOAYJALi0 Ta NIPUUHATHU pillleHHS 11010
6e3MneKy 41 Hebe3eKH KOXKHOTO JiXKepeJia.
Jii npyu BUABJIEHHI 3arpo3u: Y pasi JeTeKTyBaHHA MOAYJIbOBAaHOT'O CUTHAJY 3 YiTKUM
aKyCTUYHUM CYNPOBOJOM CaJIOHY KIMHaTH ab0 CUTHaJy 3 HETUIIOBO BUCOKUM PiBHEM
aMIUIITYAU — HeraHo 3yNUHITh NepeBipKy Ta PO3NOYHITh Gpi3UUHUHN OIS Y30BXK
yCbOT'0 KabeJIbHOTO TPEKY.

4. Tect Tes1iedpOHHOI JIiHii Ha pO3pHUB: AKILO JOCAIPKYETHCA JiHif CTAl[iOHAPHOTO 3B'S1-
3Ky, IPOBE/iTh BUMipIOBaHHS CIIOYATKY NP NOKJIaJeHil cayXaBLi (peXuM 04iKy-
BaHH#, BUCOKA HANpyra B JIiHii), a 1O0TiM — npu 3HATIN TpyOLi (pexuM po3MoOBY, Na-
JIHHA HANPYTy ¥ aKTUBALiA IINUTYHCbKUX MOAYJIIB i3 OCIiJOBHUM TUIIOM MiJKJIIO-
YeHHs).

5. HukiaivHicTh npouecy: [1oBTOpiTh BUILEONUCAaHUI TECT JJIS1 BCiX MOXKJIUBUX KOMOi-
Hallii KOHTAaKTHUX [Iap Ha MOAYJIbHOMY aJlalTepi, 3a NoOTpebu NepeMUKa4Yr «KKPOKO
SN,

6. IIpocropoBa cenmapaunis jiHin: [IpoBeiTh aHaMOTIYHI TECTYBaHHA AJig iHIIKX c/1a6-
KOCTPYMOBHUX JIiHI/ Ta pO3€TOK, 1110 MIPUCYTHI B LIi/IbOBOMY KabiHeTi Ta CyMi>KHUX 3
HUM MPUMILeHHAX.
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o [IloBeginka 3aBaa: EdipHi 3aBagu (iHTepdepeHLiiiHi CUTHAIM) MaTUMYTh
NPAKTUYHO iJ6eHTUYHUH BUIJIA/, CIEKTPa ¥ OAHAKOBUH piBeHb aMILIITY U Ha
BCiX JIIHISIX Y Mexax 6yziBJi. HaToMmicTb kabeuJi, B Ki pea/ibHO iHTerpoOBaHO
IIIUTYHCbKHAM IPUCTPIN, AAAYTh JIOKAJIbHUAM CIJIECK aMILIITYU Ta YHIKaJIbHU U
npodinb cnekTpa Jiniie B OAHIN TOYILI.

o Oco6smBicTh puppu: AKIio 3aKJIaJHUNA TPUCTPIN TpaHCIIO€ iHpOpMallito B
uppoBOMy BUIISAAI (HapUKJIaJ, MaKeTHI JaHi abo 3amudpoBaHui NOTIK), BU-
JIUJIMTY 3 HbOTO IEPBUHHUH 3BYK 3a JONIOMOTOI0 CTaHAAPTHOr'O aHAJI0F0OBOTO
JleMoAysiTopa 6yzie HeMOXJ/IUBO. [IpoTe aHOMa/IbHO BUCOKHU piBEHb CUTHAY
Ta XapaKTepHUH "IPAMOKYTHHUI" 260 "rpebiH4acTUi" BUIJIA/ CIEKTPAJIbHOTO
niKa 4iTKO BKQOXXYTb OllepaToOpy Ha HAaABHICTb 3arpo3H.

KomneHcanis ¢poHoBoro mymy (JAudepeHniaibHUA MeTOA)

Ockinbku B yiHisgx Ethernet Ta TesepoHHUX Mepexkax MOCTIHHO NPUCYTHI JierajibHi BUCOKO-
YaCTOTHI CUTHAJIU CJIYy>KO0BOT0 0OMiHY, BUSIBJIEHHS] HE6€e3MeYHOI0 LINUTYHCbKOTO CUTHALY
Ha IXHbOMY TJIi MOe OYyTH CepHO3HO yCKJaAHeHe. [lJis crpolieHHs IbOT0 3aBAaHHS 3aCTOCO-
BYETbCA Au(epeHia/ibHUI MeToA,. BiH /103B0JisiE MaTEMaTUYHO YCYHYTH (KOMIIEHCYBaTH)
JierasibHi GOHOBI KOMIIOHEHTH, 3a/IMLIAI0YM Ha €KpaHi AJis aHasli3y Jiulie CTOPOHHI aHOMa-
JIbHI CILJIECKHU.

lleit MeTO/, € MakcUMaJibHO ePEKTUBHUM, SIKILO B KabiHeTi BCTAHOBJIEHO Jl€KiJibKa OJJHOTHII-
HUx TesiepoHHUX a60 Ethernet-poseTok, miiK/t04eHUX /10 3ara/IbHOT'0 KOMYTaTOpa YU KPOCy.

Anropurm KomMneHcauii:
1. Iigkaoo4iTh KOMILIEKC /10 nepiuoi (6a30B0i) po3eTKHU.
2. HaTucHiTb KHONKY «OOHY/JIUTH - 3aXONUTH» — CUCTEMA BHECE IOTOYHUM CIIEKTP Jie-
rajibHOro o6MiHy JiHii 0 6ydepa mam'aTi sk pepepeHCHUN HYJIb.
3. llepenfiTh 10 HACTYMHUX PO3€TOK i MOYEProBO 3HIMITh NOKa3HUKHU. [[porpama aBToO-
MaTU4YHO BUpPAXOByBaTHUMe Ta BijoOpakaTUMe Ha eKpaHi CyTO Pi3HULIO CIIEKTPIB.

Ockisibky iHpOopMallifiHi Kabesii MiCTATb 6araTo NpoBiJAHUKIB, IepeKOHANTeCS, 1110 MOPiBHS-
JIbHi BUMipIOBaHHS Ha Pi3HUX pO3€eTKax NPOBOASATHCSA CyBOPO HAa OAHIHN i Tik caMil mapi xKuJi
(HanpuK/IaA, NOPIBHIOTHCA Napu 4-5 Ha nepiuid Ta 4-5 Ha Apyrik po3eTKax).

[loBHa BiZiCyTHICTh HOBUX MiKiB MiJ yac AMpepeHLiaIbHOT0 aHali3y CBIJUUTb PO YMUCTY Jii-
HiI0 Ta HOpMaJIbHY pajJlioe/IeKTPOHHY 06CcTaHOBKY. HaToMicTh panToBa nosiBa HOBOTO YiT-
KOTO CMTHaJly Ha rpadiky — Ije npsiMa 03HaKa aHOMaJlil. Y TakoMy pasi onepatop 3060B's13a-
HUH NIPOBECTH JleTa/ibHe Ppi3rUvHe iHCIEKTyBaHHS BCi€l KabeJbHOI Tpacu Ta BCbOTO MiAKJII0-
YeHOro 10 Hel KiHI|eBOTr0 06J1a/lHaHHS.
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