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BBepeHue

HacTtoswee pykoBOACTBO MO 3KCnyaTauuuM COAEPXMUT OMNMcaHMe TpPacCONOUCKOBLIX
npuemHukoB All-019.4, AlM-019.4L, Al-019.5 n Al-019.5L (nanee — npuemMHuK unu npubop),
PEXUMOB MX paboTbl N MHpopMaunio, Heo6XoAMMYIO ANst UX NPaBUITbHOTO NUCNONb30BaHUS.

MpuemHukn AlM-019.5 un AlM-019.5L otnuyaetcsa ot npuemHuko Al-019.4 wn Al-019.4L
Hanuymem BctpoeHHoro GPS/ MIOHACC mogyns n BO3MOXHOCTbKO COXPaHEHUs KoopauHaT U
napameTpoB Todek B namatu. B npuemHukax ¢ OykBom «L» (Al-019.4L wu AI1-019.5L)
peanua3oBaHa TexHornornsa nepefayn gaHHbix LoRa gns obmeHa gaHHbIMUM MexXay NpUeMHUKOM
N reHepaTopomM.

MpueMHMK MOXeT WUCnonb3oBaTbCAd Kak aBTOHOMHO, Tak B COCTaBe MOUCKOBbIX
KOMMMEKTOB, U NpeAHasHaveH ans:

- TPACCMPOBKU KOMMYHUKaLMN N onpeaerneHns rinyouHbl 3aneraHns KOMMYHUKaLNN;

- obcnegoBaHUA ydacTka MECTHOCTM nepen nposegeHnemM 3eMnsaHbiX paboT;

- onpegeneHust MecTt noBpexaeHnsa kabernbHbIX JIMHUI,

- BbIbOpa «cBoero» kabens U3 nyyka rnpu noMoLLn NogkntoHaemMbix K npubopy BHELWHNX
DaTYMKOB;

- TPACCUPOBKN HEMETASINIMYECKNX KOMMYHUKALUA C UCMOSIb30BaHNEM BHYTPUTPYBHOro
reHepartopa;

- onpegenieHnst U CoXpaHeHuss KoopauHaTt 1 NapamMeTpoB TOYEK, HaHEeCEHUS TpaccChl Ha
kapTty (Al1-019.5 n AlN-019.5L).

O6Gnactn NpuUMeHeHusi: amnekTpo- U TenrnoaHepreTnka, HedTerasosasi oTpacrb, CBA3b,
reopgesus, >KKX u gpyrvue otpacnu.

Ycnosus akcnnyataummn:

- Temnepatypa okpyxatowiero Bo3ayxa, °C ........cccceevveens oT muHyc 30 go + 60
- OTHOCUTENBHAA BNAXKHOCTD, %0 iivviiiiiiiiieeeee e eiis no 85 npnt=35°C
-HaBREHUE, KIa ..oveeiieiicce e o1 84 no 106

- CTeneHb 3aWmnTbl MPUOOPA.......ccceeeeieieeieeeeeeeee e IP 54

MpuHUMN paboTbl OCHOBAH Ha aHanmu3e 3neKTPOMAarHWTHOrO Mofs, CO34aBaeMOoro
nepemMeHHbIM TOKOM, NMPOTEeKalLWwmMM No KOMMyHUKaumn. HaBegeHHble B gatymkax npueMHuKa
3NeKTpuYeckme curHanbel ycunuearTcs, unbTpytoTcs, obpabaTbiBalOTCa MNpPOLECCOPOM
n oTobpaxalTca Ha rpacmyeckoMm aucnrnee B BUAE JNIMHUN MOMOXEHUA OCU KOMMYHUKaLIMK,
rpacpvkoB M LWKan M3MEHEHUSI YPOBHA cCuUrHana, UM@pPOBbIX 3HAYEHWN YPOBHS CUrHana,
paccTosiHMA OO OCW KOMMYHMKALMK, BENMYUHBbI MPOTEKaloWero no HerW TOoKa M Apyrnx
napameTpoB.

B cBsI3M C MOCTOSAHHLIM COBEPLUEHCTBOBAHMEM BbiMyckaemblx mnsgennin komnaHmsa OO0
«HMO TEXHO-AC» ocTtasnseT 3a cobon npaBo 6e3 npeaBapuTenbHOro yBegOMEHNS] BHOCUTb
N3MEHEeHUs B NporpaMmHoe obecrneyeHne u B KOHCTPYKUMIO OTAEMbHbIX Y3r0B U AeTanen, He
yXydlwawLpne KadeCTBO W 3IKCNyaTauMOHHble XapakTepucTukm npubopos. OBHOBRNEHHas
nHdopMaLmsa o npubopax pasmeLlaeTca Ha cante komnaHum wWww.technoac.ru.
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1. BHewWwHWW BMA 1 KHOMKW ynpaBreHus

BHelHMI BMA 1 nMueBas naHernb C KHOMKamMu ynpasneHus npeacrasneHbl Ha PucyHke 1.1.
[MpMeMHMKM BbINOMHEHbI B BMAE MOHOGMOKa B NMTOM Kopnyce, obecrneymBatoleM 3alumTy
IP54. [lo 6aTtapenHoro otceka kopnyc obecneunBaet 3awuTy IP68.

Pasbem mini USB wucnonb3yetca Ona MNOOKIOYEHUS BHELWUHEro MNUTaHus W 3apsaku
akkymynsTtopa, a B npuemMHuke Al1-019.5 (5L) aTOT Xe pas3beM Ucnornb3yetcs ONd CBA3U C
KOMMbIOTEPOM.

AnHamuk

_— JlnueBana naHenb
—s-;-\/

Pa3zbem mini USB

Pasbem ans
NoAKNOHEHUA

BaTapeliHblit oTcek BHELHMX [,aTHMKOB

Pasbem A1A NoaKNoYeHUs
aHTEHHbI

AHTEeHHbIN 610K
(AM-019.4L 1 AN-019.5L)

NHam KaTop N1UTaHUA

'®

JaTumk ocselleHHOCTH

APHEMHNK TPACCONOKCKOBLIR

4, 100%f 0932

Nnuesas naHenb LiseTHOM ancnnen

KHOMKM ynpasneHus

PucyHok 1.1 BHelwHM BUA U nvueBada NaHeb NpueMHuKa.
PyYHKUNN KHOMOK yrnpaBlieHuUs:

- KHonka «YactoTta» — nocnegoBaTenbHbIA BbIGOP YaCTOTHBLIX PEXMMOB NPW KpaTKoBpe-

S

MEHHOM HaXXaTun 1 BbI3OB CMNCKa YaCTOTbIX PEXMUMOB NpU yaepxXaHnn B Te4eHne 3¢

KHoMka «Pexunmy - nocnegoBaTternibHoe nepekrn4veHne pexxmmoB NHOUKaLnn;

kHonka «GPS» - coxpaHeHue KoopAauMHaT WM napameTpoB TOYEeK, BbI30B MEHI0
«GPS/TMOHACC» npu yaoep>xaHuu B TedeHue 3 ¢ (All-019.5 n AlM-019.5L);
- KHOMKM HaBuraumm «Beepx», «BHM3», «BnpaBo», «Bneeo» - BbIOOP NMyHKTa MEH!IO,

A

® @@ <> @&

\J

M3MEeHEeHNe napamMmeTpa n gonoJiIHnTesibHble beHKLI,VIVI;

KHOMKa «3BYK CMrHana» - HaCTponKa rpOMKOCTU ANHAMUKA;
kHonka «lMutaHne/MeHto/BBoa» - BKNHOYEHNE NMPUEMHUKA, BbI30B MEHIO, BbIOOP NMyHKTa

MEeHI0, BXO[ B peXuM pegakTtnpoBaHud, nepeBo U BblXod U3 CnALLero pexmma;

KHomnka «Bbixoa» - Bbixoa 13 noapasaena MeHto.
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2. WcToYHMKM nutaHusa

[MTaHMe npuemMHMKa npoM3BOAUTCA OT BCTPOEHHOrO akkymynatopa. [Ona 3apsgku
aKKymynsitopa MCnonb3yeTcs 3apsiaHOe YCTPOMCTBO M kabenb mini USB-USB, Bxogdiwive B
KOMMEKT NOCTaBKM.

[onyckaeTca noasapsiaka akkymynatopa M paboTa OT BHELIHEro UCTOYHMKA MUTaHuS
(4...7) B (Hanpumep, ot Power Bank - He BXoOUT B KOMMSEKT nocTtaeku). [ns obecneveHus
ANUTENBHOrO LMKNa 3JKCnnyaTauum B YCIOBUSIX OTpULATENbHbIX TeMnepaTyp OKpyXaroLen
cpenbl Power Bank MmoxeT pacnonaratbCs N0of BEPXHEN OAEX40N onepaTopa.

BHumaHue! Power Bank npu paboTte C NpuEMHWKOM [OSDKEH HAXOOUTbCS Kak MOXHO
panblle OT aHTEHHOro Mogynsa BO M3bexaHue BhAUsiHUA MOMEX OT BCTPOEHHOINO B HEro
UMNYNbCHOro NpeobpasoBaTenis HaNpPsHKEHUS.

3. UHgukaumsa

[Onsa vMHoukaumn npumeHsieTcs LBETHOW rpadouyeckui ucnnen ¢ paspelleHnemM akpaHa
480x272 nukcenen.

B npuemMHuke npuMeHAIOTCA pasnuyHble BuAbl UWHAOMKauuu. B 3aBucumoctn oT
BblIOpaHHOrO  pexumMa MHOMKaALUMKM Ha 9KpaHe oTobpaxatTcsa: JIMHUSA  MOMOXEeHUs
KOMMYHMKaLMKY, LKana nnu rpauk naMeHeHnsa ypoBHS curHana, umgposble 3HaYeHUs1 YPOBHS
CUrHana, paccTosiHMe A0 OCUM KOMMYHMKauuW, BenuYMHa npoTekalwero Toka u gpyrue
XapaKTepPUCTUKM.

Pexumbl vHAMKaAUMW NEepekrovatnTca  KHOMKOM - «Pexunmbl». OCHOBHblE BUAbI
WHAMKaumm npueeeHsl Ha PucyHkax 3.1.1 n 3.1.2.

M5S0 o 100%8 1313 JW\50 My o; 100%E 22:51
<
1.10 m 249 |||||
3051 [
Tpacca 15 a6 WAL @ 42586)
«Tpacca» «MMnk»
J\50 Iy = 100%E 10:05 JM\50..7 Ky, 4= 100%E 09:54
= Honb @ {34p6) N\ _paduk Makc 42586)

«Honb» «I'padomk Makc»

PucyHok 3.1.1 Bugpbl uHgmukaumn.
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J\50..7 kY, o= 100% 09:55

O

.’-\_\f—y— rore
A

erad:»wk MwuH 422 0B )

«['pacomnk MuH»

J\50..7 kIy, o= 100%F 09:56

ABTO

MH

166 m

8 30HA

JW512 Iy, o{x 100%E 00:00

[

1.36m 72

Asro

{1586)

0CMin/Marc M MaKke 422 pB)
«MwuH/Makc»
JW50..7 kly 4, 65%8 00:32
Texyuy A Makc . 2
(&) () (19
A}:}
© WKana Aarumk < 65 As >

«30HO»

«Wkana JaTtynk»

PucyHok 3.1.2 Bugpbl uHgmMkaumn.

Buabl nHankaumm npu paboTe B ABYXYACTOTHbIX peXxnmax npueeneHsl Ha PucyHke 3.2.

0.92
650

Ws5ory
W10241y

Tpacca

JW2F 1-2kly 4, 100%f 1331
0.80 m 151 A
3154 2= w3051
f 10°
Tpacca 1526
«Tpacca»
JW1024/50 My 4 100%E 14:54

232 m

™M
50

«[1Be Tpaccbi»

JW2F 0.5-1kIy = 100%§ 10:14
AX‘
\_Ipaduk 2F S12Mu 1024 469 nE )
«I"padpuk 2F»
JW2F 1-2klMy < 100%f 11:14
1 65 A
Texyw Makc
f@@@mM
A;{o
,—1' Wkana KU {25p6)»
«Wkana OKN»

PucyHok 3.2. Buabl MHAMKaLUUK B ABYXYaCTOTHBIX PEXUMaX.

Ha akpaHe nHamkaTopa (B BEPXHEN N HUXKHEWN CTPOKaXx) BO BCEX pexmnmax oTobpakaroTcs
crefyloLLve napaMeTpbi:
- Tun BxogHoro curiana: YW\ - noctosvubiin, W\ - umnynbcHbIn;

- YaCTOTHbIN PEXUM;
- yposeHb rpomkoctn auHamuka: 4 - 1, il - 2, 4l - 3, 4% - orkniouen;

- cocTosiHMe 3apsiaa akkymynsitopa: 100%E | 10%[] | (¥ - npouecc sapsiaku akkymynsitopa;
- TeKyllee Bpems;

- PEXUM MHOUKALUK;

- Koa(hpuumeHT ycuneHma B ob.
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Ha PucyHke 3.3 npuBegeH npumep nHamkaumm «I"paduk Makcy.

. YpoBeHb r(pOMKOCTH MpoueHT 3apaga
YacToTHbIN peXnm
OVHaMUKa AKKymynAaTopa
. N
S50..7 kI = 100%E 09:54 1
Tun BXOAHOTO CUrHana — S D Tekyuiee Bpems

Pexxmm nugmkaumm /""—H\/\ [ KoadpodumumneHT ycnunenus

\ saro
7\_rpad:m< Makc ‘< 25 .E|§

CTpenkn-kypcopbl U3MeHEHMA Ko3pPMUMEHTa yCUNeHns
PucyHok 3.3. [NapameTpbl npuemMHuKa B pexnume nHgmkaumm «Ipadpuk Makcy.

Pagom c¢ KOSCb(*)I/ILI,I/IeHTOM ycuneHnda Ha 3KpaHe pacnofioXeHbl CTPEeJIKN-KYpPCOpPbl
N3MEeHEeHNA KOSCbeI/IU,I/IeHTa yCUneHu. N3meHeHne KOS(b(bVIU,I/IeHTa ycuneHnda npon3soanTcd

COOTBETCTBYIOLMMMN CTPErKaM KHOMKaMu KnaBuaTypbl: = - yMeHblueHue, » - yBernuyeHue,

A - yCTaHoBKa KO3(duUMeHTa yCuneHusi, COOTBETCTBYIOLLErO YPOBHS CUrHana BenUYUHOMN
50 % wkansol.

3.1 Pexxum «Tpacca»

Pexunm «Tpacca» ABNS€TCA OCHOBHbIM NPU TPACCMPOBKE NOA3EMHbIX KOMMYHUKALWNA.
Bug skpaHa B pexume «Tpacca» npeacrtaBneH Ha PucyHke 3.4.

YKasaTtesb N0/I0XKEeHUA OCU KOMMYHUKaLNN

TOK B KOMMYHUKaLnK

o, 100%E 13:13
Fny6uHa - pacctoaHme Moy /
[0 ocv KoMMyHMKaum | P 1.10 m 249

YpoBeHb BXOAHOMO
30517 curHana

paHuLbl 06nacTu, Npu HaxoxaeHun | |

B KOTOPOM yKa3aTens NoAoMKeHun Tpacca
0OCM KOMMYHMKaLMN BO3MOXKHO \ LWKkana ypoBHs
nokasaHue rny6buHbl 1 TOKa BXO4HOIO CUrHana

PucyHok 3.4. JkpaH npuemMHuka B pexmnme « Tpaccay.

YkasaTenb MNOMOXeHUs OCUM KOMMYHMKaUUW MOKa3blBaeT MOSIOKEHNE KOMMYHMUKauum
OTHOCMUTENbHO OCU NpUeMHUKa - PyHKumnsa «Komnac» (PucyHok 3.5).
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JW50 Ty

Tpacca

o, 100%E 09:27

1051

60 ab

JW5s0 Ty

Tpacca

o, 100%E 09:29

1051

60 0B

JW50 Ty

Tpacca

o, 100%E 09:28

3051

1516

a) 6) B)
a) - KOMMYHWKaLMS B CTOPOHE OT NPUEMHUKA;

0) - KOMMyHUKaUNA Bnepeam oT NPUeMHKKa;
B) — MPUEMHUK HAXOAMTCSA Had KOMMYHUKaLNER.

PucyHok 3.5. Haukauma nonoxXeHna KOMMyHUKaumm - pyHkumna «Komnacy.

«YpOBEHb BXOAHOrO CUrHana» - 4YeTblpexaHayHOe 4UCNOo, KOTopoe oTobpaxaer
WHTEHCUBHOCTb 3MIEKTPOMArHUTHOroO Nosisi C YaCTOTOW YCTaHOBMEHHOro gunbTpa. YncneHHoe
3HayeHMe «YpPOBHA curHana»  yBenuuuBaeTcs nNpu  NpUBIMXKEHUM K UCTOYHUKY
9NEKTPOMarHUTHOrO MNOoNs  OaHHOW 4acTOTbl W JOCTUraeT MaKCUManbHOrO  3HayYeHus
HenocpeacTBEHHO Ha KOMMYyHWKaumMen. 3HavyeHue ypoBHS CUrHana nomoraeTt onepaTtopy npu
TpaccMpoBKE W B OLEHKe pe3ynbTaToB M3MepeHun npu obcrneaoBaHUM KOMMYHUKaLMK.
AnHamnyecknin ouanasoH namepsieMblx ypoBHen curHana cocrtasnset 140 gb.

3HayeHne ypoBHS CUrHana BblBe4EHO Ha MHAMKatope B uMdpe n B BUAE CTUNIN3OBAHHOM
Wwkanbl. LiBeT wkanbl ypoBHS CUrHana MeHsieTcs B 3aBMCUMOCTM OT €ro Benu4uHbl: crnabbin
CUrHan — KpacHbIN LBET, CpegHUA CUrHam — OpaHXeBbl LBET, CUSIbHbIA CUrHam — 3eNeHbIn
uBer.

KoadhpmumneHT ycuneHumsa B pexume «Tpacca» BblOMpaeTcs aBTOMaTUYECKN.

Mpn 3amepe rNybGuHbI 3aneraHUs KOMMYHMKALMW NPUEMHMK MoKasbiBaeT LudpoBoe
3Ha4eHune PacCTosSIHUS OT HUXKHEN KPOMKN aHTEHHOIO MOAYMS A0 OCU KOMMYHMKaumu. MNpu 3Tom
KOpPMyC NpUeMHUKa OOMmKeH ObliTb pacrnonoxeH BepTukanbHo (PucyHok 3.6).

e v g X

Fnybuxa, m

HOBCPXHOCTS ICMAN

KOMM)’NHKJHHH

MNOBCPXHOCTS ICMAN 4 NOBCPXHOCTS ICMIAM

KO,\lM)’HHK.\IU(H

KOMM)’NI!R“!HHR

PucyHok 3.6. MpaBunbHoe NonoXeHne npueMHuKka npv samepe riybuHsb.

Mpu 3amepe rnybuHbl CMeELLEHUE MNpUEeMHMKa B CTOPOHY OT OCUM KOMMYHUKaumu (npu
HaxoXaeHun ykasaTtensi rnosioXeHnss KOMMyHuKauum B 0603Ha4YeHHoW obnactu Ha uHaukaTope
npUeMHMKa, B TOM YKUCre Nnpu ero NonoXXeHuu, coBrnajarolem C OCblo NMPUeMHUKa) 3Ha4YeHUs
rny6uHbl nckaxatlTca (yBenuumsaroTtcs). [1oaTomy, NpaBunbHbIM 3Ha4YeHneM rnyouHbl bygeT ee
MUHUMansHasa senuymHa (1,1 M Ha PucyHke 3.7).
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249 A
3053

1586
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M50 Ty
114 m

Tpacca

o, 100%§ 09:19

.244
3051

1546

KommyHuKauua

PucyHok 3.7. amepeHue rnmybuHbl 3aneraHust KOMMYHUKaLUK.

Mpn HanuyMn curHana cBepxy OT MPUEMHUKa (Hanpumep, NOA NNMHUEN anekTponepeaay)

namepeHue rnybuHbI M Toka HEBO3MOXHO, N Ha 3KpaHe OToBpaxaeTcs 3Hauok /. - Puc. 3.8.

NHAanKaTop Hanmuma
MCTOYHMKA CUrHana
CBEpXY OT NPUEMHUKaA

JW50 iy

Tpacca ﬂ}

o, 100%E 09:30

3051

15 B

PI/IcyHOK 3.8. MHLI,I/IKaTOp Haln4na curHara csepxy OoT rnpueMHUKa.

Mpw cnabom ypoBHe curHana, koraa npUeMHUK He MoXxeT 0To6pasuTb rMy©OGuHy 3aneraHus

KOMMYHMKaLMM WU BENMYMHY TOKa, Ha dKpaHe MOsBNSETCS 3Ha4oK @ - «nyna» n CcTpernka,
yKasblBaloLLasi HanpasneHne K KoMMyHukaumm (PucyHok 3.9).

JW50 Iy,

Tpacca

o, 100%E 09:32

600

80 nb

PucyHok 3.9. OkpaH npuemHuka B pexume «Tpacca» npu crnabom curHane.

YTOYHUTb MONOXEHME KOMMYHMKaLUM B 3TOM Cry4ae MOXHO B pexumax «[uky», «Honb»

unn «MuH./Makc».
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3.2 Pexxumbl «Honb» u «Muk»

B pexvnme «Honb» ana onpegeneHns mMecrta NPOXOXAeHUst KOMMYHUKaLMM UCMONb3yeTcs
METOA «MUHMMYMa» - MPU HaxXOXOEeHUN MPUEMHUKA HaZ KOMMYHUKaUMEWN curHam npuHumaet
MUHUManbHoe 3HayeHune (PucyHok 3.10).

B pexume «[uk» ncnonb3yeTcsa MeTo4 «MakCUMyMay - Npu HaxoX4eHUM NpUeMHUKa Hag
KOMMYHUMKaLMEN CUrHan npMHMMaeT MakcumarnbHoe 3HayveHue (PucyHok 3.11).

MuHumansHbIi M akcumanbHbIi

q® OBHg & YPOBEeHb CHrHana YpOBEHb CUrHana

NONOHEHNE NPUEMHUKA

KommyHmkauma KommyHukauma

PucyHok 3.10. MeTtoa « MUHUMYMaA» . PucyHok 3.11. MeTtoa «Makcumymay.

Bua akpaHoB npvemMHuka B pexumax «Honb» un «luk» nokasaH Ha PucyHke 3.12.

[ YKazaTenb cpegHecKo1b3AlLlero 3Ha4eHMAa ypoBHA CUrHana ] [ YKa3zaTenb NON0XKeEHUA KOMMYHUKaunun ]

N\

{x100%E 10:05 J\50 Ty \ o, 100%8 22:51
Tekywee
3HayeHune ”|||||| Wmmmmm—
5 (50
YPOBHA
{34 86) AL 42506)

curHana B %
PucyHok 3.12. Pexumbl «Homb» n «lMunk».

Ha akpaHe npmemMHuka ypoBeHb CUrHana npeactaBfieH B BUAE LKalbl U €ro YUCIIEHHOIo
3Ha4yeHus1 B npoueHTax. Ha wkane BepTUKanbHOM YEPHOM MOSIOCKOM MOCTOSIHHO OTMe4daeTcs
cpegHeckonb3silLee 3Ha4YeHe ypoBHS curHana.

Ha akpaHe pasmelleHa cTperka-ykasaTtesb, MokasbliBalowasi B KakoW CTOPOHE OT ocwu
npueMHuKa pacnonaraeTcs KOMMyHUKaLMSI.

M3meHeHne KkoahduuMeHTa YCUNEeHUst BXOOQHOrO CUrHana npousBOAUTCA YOAEpXaHUEM
KHonok: «BnpaBo» - yBennyeHune, «Bneso» - ymeHbLleHME.

Haxxatnem kHoMkn «BBepx» Npon3BoanTCA aBTOMaTU4eckast yCTaHOBKA 3HAYeHUs1 YPOBHS
curHana sennunHon 50% Lkanbi.

3.3 Pexxumsl «I'pachuk Make» u «padmk MuH»

B pexunmax «pacdmk Makc» n «Fpadumk MuH» Ha 3KkpaHe oTobpaxarTca rpaduk
N3MEHEHNA YPOBHS BXOAHOIO CUrHana, Tekyllee 3HayeHue BXOAHOro curHana B MpoueHTax
LKanbl, 3Ha4eHus rnybuHbl n Toka (PucyHok 3.13 n PucyHok 3.14).

B pexume «I'pacdmk Makc» uMCnonb3yetca MeTo «MakCumyma» - MNpu HaxoxXaeHun
npUeMHMKa Hag KOMMYHUKauMen curHan npuHMMaeT MakcuMmarsibHOe 3HayYeHue.
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B pexume «Ipacdmk MuH» ucnonb3dyetcd MeTond «MWUHUMYMa» - MPU HaxXOXAEHUN
npueMHnKa Hag KOMMYHUKaUMen curHan npuHMMaeT MUHUMarbHOE 3HaYeHue.
lpacbmk oTobpakaeT u3MeHeHue YpOoBHA ob6bpaboTaHHOro curHana BO BpeEMEHU U
cOBUraeTcsl cnpasa HaneBo C MOCTOSIHHOW CKOPOCTbIO.

MpuemHuKk AMN-019.4(L). NMpremHmk AM-019.5(L). PyKoBOoACTBO NO 3KCNayataumm

[ TEKYIJ.I,EE 3Ha4YeHune BXOAHOro CMrHana ] [ TOK B KOMMYHUMKaLNK ]

JW50..7 Iy é"“w{’%g 09:54 JW50..7 KN 4= 100%E 09:55
5 1484

<\> h N YKasaTtenb
A
_/\rpad)MK Makc 425 p0Bb) eraqu MuH 15 a6

;“\\J___._ 030 " nonoXeHns

KOMMYHMKaLmm
[ lpadMK 3MeHeHUs BXOAHOIO CUrHana ] [ InybuHa — paccToaHWe A0 0CY KOMMYHMKaL MK ]

PucyHok 3.13. Pexxum «["padouk Makc» PucyHok 3.14. Pexxum «["padomk MuH».

N3meHeHne KoadbdumuMeHTa YCUMEHUA BXOOHOrMO cCuUrHana npousBOAUTCS YAep)KaHMeM
KHOMoK: «BnpaBo» - yBenuyeHue, «Bneso» - yMeHbLUEHME.

HaxaTtnem kHonku «BBepx» Npom3BoguTCs aBTOMaTMyeckas yCTaHOBKA 3HAYE€HUS YPOBHS
curHana senuumHon 50% wkanbl. [Npu ypoBHe curHana, npesbiwatowem 100% wkanel, Ha

aKpaHe BMECTO TEeKyLLero 3Ha4eH1st ypoBHS cUrHana otobpaxaeTcst 3Havok |V,

3.4 Pexxum «Mur/Makc»

B pexxume nHamnkaumm «Mun/Make» (PucyHok 3.15) npubop paboTtaeT ogHOBPEMEHHO Mo
MeTo4y «MUHUMYMa» 1 MeTody «Makcumymay. Ha akpaHe oTobpaxatTcs OfHOBPEMEHHO ABa
rpaduka «Makcy» n « MrH» C TEKYLLUIMMWN YNCIIEHHBIMW 3HAYEHUAMU YPOBHEN CUrHana.

JW50..7 kliy % 100%5 09:56

@

H
S e

AsTO

F-Y
)OCMMH/MaKc Mun  Makc 422 pb)

PucyHok 3.15. Pexum nugukaumm « Mun/Makcy.

HaxaTtuem kHonkn «BBepx» npon3BoauMTca aBTOMaTUYeckas yCTaHOBKa 3HAYEHUS YPOBHS
curHana senuunHon 50% wkanel anga rpaduka «IMpaduk Makey.

[aHHbIA peXum UCNonb3yeTcs B YCNOBUSAX WCKAXXEHHOro Mofs, Npyu Hanuyuu psoom
pacrofioXKeHHbIX KOMMYHWKaLMKW, Koraa B pexume «Tpacca» He YyaaeTcs O[HO3HaYHO
onpeaennTb MOoXKeHMe KOMMYHMKauMu (ykasaTenb OCUM KOMMYHMKaUMK «ckadeT»). Pexunm
NO3BOMSIET TOYHO MPOBOAUTL TPACCUPOBKY, OMpedensTb Hanuume WM pacnosiokeHne psiaoM
Haxo4sALLMXCA KOMMYHMKALIMNA.
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3.5 [1Byx4acTOTHbIe peXUMbI

B OByX4acTOTHbIX pexumax ounbTpbl NPUEMHMKA HACTPOEHbI Ha NpUemM O4HOBPEMEHHO
curHanos Asyx yactoT: 512 'y n 1024 My - B pexume «2F 0.5-1klMu» 1 1024 Tumn 2048 'y - - B
pexunme «2F 1-2klMu».

PexuMbl npegHasHayeHbl Ans onpefdeneHns HanpasfeHus curHana B KOMMYHUKaUUn -
(cm. pasgen 3.5.1, pexunm «CBOM-YyXOM») MU Noucka AedeKToB Ha KaberbHbIX NUHUAX (CM.
pasgen 3.5.2) npu coBMecTHOM paboTe ¢ TpacCMpPOBOYHbBIM FEHEPATOPOM.

Ha akpaHe npuemHuka B pexume «Tpacca» (PucyHok 3.16) ypoBHM curHamnoB obeunx
yactor 1024 Tu wu 2048 [u npeacTaBneHbl B Buae LWKan U UMQPPOBLIX 3HAYEHUN.
[ononHnTenbHO Ha akpaHe OToOpaXalTcs ABa UHAMKATOpA: YKasaTernb HanpaBneHns curHana

B BMAE CTPESKUN — Y pa3HOCTb (ha3 BXOAHbIX CUTHANOB B rpagycax (Ha npumepe — «11°»).

YKazaTenib NON0XKEHNA KOMMYHWUKaUnn

/

YpoBeHb BXOAHOIO MIN2E 1-2kM 4, 100%E 1456 YpoBeHb BXOAHOIO
curHana 2048 Iy, \ curHana 1024 Iy,
232 m 1.65 a
N K/

YKazatesnb

LLIkana ypoBHsA
[ |
HanpaB/IeHWA CUTHaNA N’f 11°

curHana 1024 Iy,

/ ‘
Pa3HocTb ¢a3 / KoadpdumumneHT ycunenusa

BXOAHbIX CUTHANOB lkana yposHs Ha yacTtoTe 1024 Iy,
curHana 2048 Iy,

PucyHok 3.16. Pexum «Tpacca» npy ByX4aCTOTHOM peXume.

Haxatnem «kHomku «BBepx» npousBogutcs BbIGOP YCMNOBHOMO HamnpasrieHus Toka
(ykasaTenb HanpasneHue curdana yctanaenmeaeTcs B nonoxenve «1») v nponcxoont
06HyreHve 3Ha4eHns pasHocTy ¢as. Haxatne kHomnku «BHM3» oTMeHsieT obHyneHne pasHoCTy
a3 1 Bo3BpallaeT ee hakTU4eckoe 3Ha4YeHwe.

[Ana [OBYyxX4aCTOTHOrO pexuma peanus3oBaH creumarbHbI  rpauyecknin - pexmnm
nHgukaumn «Mpadmk 2F» (PucyHok 3.17), B KOTOPOM OOQHOBPEMEHHO OTObOpakatoTcs Tekylume
3HaYeHUs1 YPOBHEW CUrHanoB Ha 4YacToTax W CMellallmecs BO BpPeEMEHU rpadukn ux
N3MEHEHUS.

TeKyLuee 3Ha4eHMe YpOoBHA JW2F 0.5-1kIy €x100%E 10:14 | | Tekyllee 3HaYeHWe YPOBHA
curHana vacrotoi 512 Iy, == curHana vactoroit 1024 Iy,

/ —
/
lpadrK smeHeHMA ypoBHA 7_’-’—’_"'*-\.—»—"
curHana vacrotoi 1024 My, / \
Aaro KoapduumeHT ycuneHuns

=
512Mu 10247y o
SR TR q69 pEe CUrHana yactoTol 512 Iy,

[padnK M3MeHeHUs ypoBHA
curHana yactotoin 512 Iy, S\ _rpaduk 2F

PucyHok 3.17. Pexum nugmnkauum «I'padoumk 2F».

Haxatvem kHonkn «BBepx» npou3BoaUTCA aBTOMaTU4YecKas YCTaHOBKa 3HayeHus
YPOBHSA curHana senumyuuHon 50% wkanbl ana curHana yactoton 512 'y B pexume «2F 0.5-
1kMu» 1 ans curdana yactoton 1024 Ny B pexxume «2F 1-2kMu».
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MpuemHuKk AMN-019.4(L). NMpremHmk AM-019.5(L). PyKoBOoACTBO NO 3KCNayataumm

3.5.1 «CBOM-4yKONU» CUrHan B KOMMYHUKaLUn

Mpu TpaccMpoBKe B ABYX4aCTOTHOM peXMMe OAMH BbIBOZ reHepatopa noakrtoyaeTcs K
«Havany» KOMMyHMKaUuMK, [OpYro BblBOA 3a3eMisieTcs Ha BO3MOXHO GonblUeM yaaneHun ot
KOMMYHMKaLMK, 1 reHepaTop NOChbINaeT B KOMMYHUKALMIO «CMECb» CUrHanoB ABYX 4acToT.

CurHan oT KOMMYHMKaLUKU, K KOTOPOW HEnocpeaCcTBEHHO MOAKMYEH TPacCUPOBOYHbIN
reHepaTop, YCMOBHO HasblBaeTca — «CBOW». «[lapasuTHbI» curHan oT Gnusnexatien
KOMMYHMKaLMKN, Ha KOTOPYK «NEepeHaBoaUTCSA» CUrHam reHepaTopa, YCNOBHO Ha3sbiBaeTcs

«4yxon» (PucyHok 3.18).

PucyHok 3.18. «CBOM» 1 «4y>XON» CUrHanbl B KOMMYHUKaLMSAX.

OAna oTnnuns «CBOEn» KOMMYHUKaLMW OT «4YyXOW» npu paboTe B [ABYXYACTOTHOM

pexmnmMme Ucnosib3yeTcsa NHOMKATOp «YKasaTerb HanpaBlieHns curHanay - «"‘» (PucyHok 3.19).
«HanpaBneHue curHana» siBASIETCA YCMOBHbLIM MOHATMEM M Ha3HayaeTcsa onepaTopom

AN OaHHOro MnonoXeHna npubopa OTHOCUTENBbHO «CBOEW» KOMMYHUKauun. «HasHaveHune»

NPOU3BOAMTCA HaXaTMeM KHOMkM «BBepx» npu pacnonoxeHun npubopa TOYHO HaL «CBOEWN»

KOMMYHUKaumen. [Npu aTom ykasaTenb npuobpeTaeT BUA - *».

M2F 1-2kMy o, 100%E 13:31
0.80 m 151 A
3154 s = 3051
4 10°
[ YKasaTe/lb HanpaB/ieHUA CUrHaNa ]—/ Tpacca 1506

PucyHok 3.19. YkasaTernb HanpasneHnsa curHana B pexume «2F».

MNo HanpaeJ/iEHUNO CTPEJIKN YKa3aTenda HanpaBJieHUA CUrHasa MOXHO OTIIMHUTb «CBOW»
CurHan OT «4yXxoro», TaK KaK HanpablrieHne «nepeHaBegeHHOro» TOKa, npoTeKkawLllero no
«‘-Iy)KOI‘/'I)) KOMMYHUKaUNKN, MPOTUBOMNOJIOXKHO HarnpaBJ1IEHNIO TOKa B «CBOEN» KOMMYHUKaLNN.

|_|pl/l nepexoae Ha «4yxyrw» KOMMYHUKauuo nnn npn nSMeHEHU NoJ10XXKeHUA np|/|6opa Ha

«O6paTH06» yKazaTteslb HanpaBJlieHNA N3AMEHUT HanpaBJieHME Ha NPOTUBOMNOJIOXKHOE — «*».
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3.5.2 ®a3oBbIN MeTOoA Noucka Ae¢eKToB Ha KabenbHOW NUHUKN

MeTond OCHOBaH Ha CBOWCTBE CUrHanoB MpY NPOXOXAEHWM Yepe3 y4yacTku kabernbHoWn
NUHUK ¢ fedekTaMm B pa3HOMN CTENEHU M3MEHSATbL CBOKO hasy B 3aBUCMMOCTUN OT UX YaCTOThI.

OT reHepatopa B KOMMYHWKaUMIO MoJaeTcs ABYXYacTOTHbIM curHan. OavH BblBOA
reHepatopa MOAKMOYAETCA K «Hadvany» KOMMYHuWKauuu (Touke Haumbornee yganeHHOM OT
npegnonaraemMoro mecta fedekra), OPYrord BbIBOA 3a3eMNAEeTCA Ha BO3MOXHO 6onbluem
yAaneHun ot KOMMyHukauun. «KoHewl» KOMMYHUKaL N He 3a3eMnsieTcs.

B npuemHuke nocne obpaboTkn curHanoB Ha 3KpaH BbIBOAUTCH napameTp «PasHocTb
das curHanos» B rpagycax (PucyHok 3.20).

J\2F 1-2kTL, o, 100%E 13:31
0.80 m 151 a
[ PasHocTb a3 curHanos ]\ 3154 s w3051
PR
f 10
Tpacca 15 0B

PucyHok 3.20. MNapameTp «PasHoCTb ha3» B ABYXHACTOTHOM pexume.

Bo Bpems nowucka gedekta npubop JOMMKEH HaXoAUTbLCA TOYHO HaL KOMMYHuKauuven. B
npouecce yganeHus oT reHepaTtopa nokasaHusi pa3HocTM a3 MOryT ObiTb «Haberarowmmmny.
Takne nokasaHus peKkoMeHOyeTCcs nepuoandeckn «OBHynaTb» (TOYHO Hag TPacCoWm) KHOMKOM
«BBepx». Haxatme kHonkum «BHM3» oOTMeHseT oOHyneHue pasHocTM ¢a3 u BO3BpawlaeT
dhakTnyeckoe ee 3HayeHme.

«Pe3kun» nonoxutenbHbl nepenag 3HayeHUs pasHocTM (a3  yKasbliBaeT Ha
BEPOATHOCTb Hannuus gedpekta. Ona noaTBepxaeHus pesynbrtata 3amepa pekomMeHayeTcs
NPONTU TOT XXe y4acToK B 0OpaTHOM HanpasneHuun (K reHepaTopy), He pasBopaymBasi MPUEMHUK
U npenBapuTenbHO MNpousBeas «Cbpoc mnokasaHun» (kHonkon «Bepx»), un ybeouTtbcs B
HanMyum «pes3koro» oTpuuaTenbHOro nepenaga 3HadeHus pasHocTu as.

HeT Heo6x0ANMMOCTM NOCTOAHHO ABUraTbCS BOOSb KOMMYHUKaLMW, KOHTPONUPYS CUrHan.
MoxxHO 000MTM TpPyaHOAOCTYNHOE MecTo. Ecnv npu BO3BpalLEeHUM Ha Tpaccy 3HaveHue
pasHOCTW (pa3 He U3MEHUNOCh, 3HAYUT, Ha MPOMAEHHOM y4YacTKe HET MNOBPeXOeHUN.

UeMm MeHblUe paccTosiHue A0 KOHua kabens, TeM Bblle YyBCTBUTENbHOCTb MeToAa Ha
AAaHHOM y4yacTke.

Heobxoanmo yuntbiBaTh, YTO pasfnUYHble KOMMYHMKaLMW, GRAN3KO pacrnonioXeHHble K
nuccnegyeMomy kabento UckaxarT asbl CUrHAMOB, YTO MOXET MNPUBECTU K HEBEPHOWN
WMHTepnpeTaumm pesynbTaToB 3amepa.

3.6 Pexxum «[1Be Tpaccbi»

Pexnm «[lBe Tpaccbl» - OBYXYaCTOTHbIA PEXWUM, MPU KOTOPOM OOHOBPEMEHHO C
yKasaTenem rMOonoXeHUs WCKOMOM KOMMYHMKaLMM Ha 3KpaHe npueMHuka oTobpaxaertcs
yKasaTtesib NosIoXXeHNa KOMMyHukaumm ¢ Tokom 50 M,

B npuemHuke pexum peanusoBaH ans padoyven yactotbl 512 Ny - «512/50 Mu» v gnga
paboyen yactotbl 1024 Iy - «1024/50 MNy». Ha PwucyHke 3.21 npuBegeH BuA MHOuKaLMmM npwm
paboTe B ABYX4acTOTHOM pexnme «1024/50 My».
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MpuemHuKk AMN-019.4(L). NMpremHmk AM-019.5(L). PyKoBOoACTBO NO 3KCNayataumm

YKasaTtenb NONOXKeHUA YKasaTenb NonoxeHusn
KOMMYyHUKaumn 1024 Iy, KOMMyHMKauum 50 Iy,
FnybuHa Kommy- M\1024/50 Iy 4 100%E 14:54 BennunHa Toka
HuKauum 1024 Iy, \ | __— 1024 Ty,
J < \. J
. =232 m 1.65 A . §
rny6uHa Kommy- >0.92 M YpoBeHb BXOAHOMo
50

curHana 1024 Iy,

HUKauum 50T —
\ 4 i) 650 2324
[ | ( )
[ VpoBeHb BXOAHOrO ‘/ . LLIKana ypoBHA
curHana 50 Iy, Tpacca 3046 | curHana 1024 Ty
J/ \
LLkana yposHn KoadduuneHT ycuneruma
curiana 50 Iy Ha yacToTe 1024 'y

PucyHok 3.21. MHgukaums B pexunme «1024/50 Myy.

B paHHOM pexunme ykasaTenb MNONOXeHus, rnybuHa M ypoBeHb BXOAHOrO curHana
KoMmMmyHuKkaumm 50 My oToBpaxatoTcst CUHMM LIBETOM.

3.7 LUnpoKkonosnocHble peXUMbl

B npuemMHmMKe pearim3oBaHbl 4YeTblipe LWUPOKOMNOJIOCHBLIX peXunma npmemMa BXOOHOIo
CuUrHana:

LLINpOKOMNOSOCHbIN pexmm [nanasoH 4yactor, 'y
«IneKkTpoceTn» 50 - 500
50..7 kl'y, 50 - 7000
«LWM» 500 - 7000
«CBs3b» 7000 - 28000

LLnpokononocHble pexumbl «Anektpocetn», 50..7 kl'y n «LWIM» ncnonb3yotca onsa nomcka
KOMMYHUMKaLUMA MO HaBedeHHbIM CUrHaram  MPOMbIWSIEHHbIX 4acTOT UM CUrHasnos
ANEKTPOXUMMYECKON 3awnTbl. LLnpokononocHeln pexnm «CBa3b» MCNoNb3yeTca Ans noucka
KOMMYHMKaLMA N0 HaBeAEHHbIM CUrHanam TenedOHHbIX N TPaHCNALNOHHbIX KaHaroB.

B WwnpokononocHbIx pexnmax BO3MOXHa paboTa BO BCeX pexunmax nHankaumm «Tpaccay,
«Homb», «Muky», «paduk Makcy», «Ipadpmk MuH», «MuH/Makc». [lpu 3TOM ykKasaTtenb
NOSTIOXXEHNA KOMMYHUKAUUW U 3HAYeHWEe YPOBHA CUrHara XapakTepusyroT KOMMYHUKaUWUo u3
4acTOTHOro AnanasoHa ¢ HanbonbLMM YPOBHEM CUrHana.
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3.8 Pexxum «30HAa»

Pexum «30HA» mncnonb3yetca Ana onpeaeneHnsa nonoXeHust U rnyOuHbl HaXoXOeHUs
30HOOB C 4YacTOTOW reHepauuu curHana 512 'y vnu 8192 Iy npu TpaccupoBke HemeTarsl-
nunyeckmnx Tpy6 n kaHanos. Npn 3TOM aBTOHOMHbIV reHepaTop nepemeLlatoT BHyTpU TpyObl C
MOMOLLIbIO CNeumnanbHOro NpoTankmnearoLwero ycTpomcTaa.

B oTnuumne oT anekTponpoBoAALLMX KOMMYHUKaLMA NepeMeHHOe MarHUTHOe nose 3oHAa
CKOHLEHTPUPOBAHO BOKPYr 30HAA, YTO onpegendetr OCOBEHHOCTU MNoucka ero NooXeHUs u
onpeaeneHus rnybuHbl 3aneraHuns - PucyHok 3.22.

PucyHok 3.22. PacnonoxeHue npueMHuka npu aamepe riybuHbl 3aneraHns 3oHaa.

Ha yactotax 512 'y n 8192 Ny pexum «30Ha» (PyucyHok 3.23) BbIGMpaeTcs KHOMKOM .

s Wkana ‘\ Ms12 T {x100% 8 00:00 YpoBeHb curHana ]
_ YpoBHA cMrHana | — wmllllllﬂﬂlﬂlﬂlﬂﬂllm 30HAa
25 50,
( MuHnmanbHoe ) /
3HauYeHue rnybuHbl )\‘>1.36 M 72
s Teryuiee sHaverme N//71.66 M \[yKaaaTenb I'IOHO)KEHMH]
rny6uHbI ) & 30mn — OC sohAa

PucyHok 3.23. MHankaums B pexxume «30HO».

Ha akpaHe npuemHuka oTobpaxaeTcs ykasaTenb MOSIOXEHUS OCM 30HA4A OTHOCUTENbHO
NpUEeMHUKa, WKana n LdpoBoe 3Ha4YeHne BXOAHOro curHana B % LwKanbl Npy yCTaHOBIIEHHOM
KO3 pMUMEHTE YCUMEHNSA, TeKyllee U COXpaHAeMoe MUHMMAlbHOE 3Ha4YeHne TeKyLlero
3HayeHus rmybuHbl 3aneraHnsa 3oH4a.

Ha PucyHke 3.23 Ha akpaHe npveMHuka OTobpaxaloTca ABa 3Ha4YeHus rnyOuHbl: Tekyllee
3HayeHue, KOTopoe TMOCTOAHHO MU3MEHSIeTCs MNpu nepemelleHun npuemMHuka — 1.66 M, u
COXpaHseMoe MMHUManbHOE 3Ha4YeHne U3 TeKyLwnx 3amepos — 1,36 M.

KoppeKkTHbIM 3HayeHnem rnybuHbl 3aneraHusa 3oH4a ABMASETCHS MUHUMarbHOe 3HaveHue
cpeaou TeKylwMx 3amMepoB, U3MEPEHHOEe TMpu TFOPU3OHTANbHOM MOJSIOXEHUN YyKasaTens
NOJSIOXXEHNA OCU 30HAA U MakCUMarnibHOM YPOBHE curHana.
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[Mpy ropu3oHTanNbLHOM pPacnofioXXeHUN 30HOA U NepeMeLLeHnn NpueMHuKa BOOSb TPyObl

3Ha4YeHne ypoBHS CUrHana B nNpMemMHuke byaeT MeHATbCS, Kak nokaszaHo Ha PucyHke 3.24. MNpu

3TOM CUrHan MMeeT [Ba XapaKTepHbIX NoKanbHbIX MUHUMYMa (B TOYKax, rae CUsioBble JNIMHUK
MarHUTHOro Nons 3oH4a BbIXOOAT BEPTUKAITbHO) N ABa JTOXKHbIX NukKa.

YPOBHA CUrHana YPOBEHb CUTHana

A
B pr—
\[

JloKanbHbIN MMHMMVM]

[ pad MK M3meHeHUS MakcumanbHbIK ]

NoXHBIN NUK

4 N

JloKanbHbIA MUHUMYM

PucyHok 3.24. \ameHeHne ypOoBHS cUrHana 3oHga BAoSb OCU TpyObl.

MakcumanbHbI  ypOBEHb CUrHana B MpuemMHuke OyaeT uMeTb MecTo npu  ero
pacnosnoXXeHUn TO4YHO Hag, 30HAOM.

3.8.1 TpaccupoBka TpyObl C UCNONb30BaHUEM 30HAA.

1. YcTaHoBUTE B NPUEMHMKE YacTOTy 30HAA U Bblbepute pexnm «30HA».

2. MNepen ycTaHOBKOW 30HA4A B MarucTpanb yéeauTecb ¢ NOMOLbI0 NPUEMHMKA, YTO 30HA
paboTaeT n co3gaeTt 4OCTaTOYHO MHTEHCUBHBIN U CTabUNbHbIA CUrHan.

3. [lpoTonkHMUTe 30H4 B MarucTpanb He fanblue, 4em Ha 3...5 M OT onepatopa. [lpu
cnabom curHane 3oH4a Unu ero OTCYTCTBMM 3KPaH NpUEMHUKa MMeeT BuA - PucyHok 3.25.

JW512 Iy, % 100%5 13:59

10
= 30na 415‘?&5>

PucyHok 3.25. HeT curHana ot 3oHaa.

4. lNepemelleHnemM npueMHUKa B CTOPOHY 30HOA MOny4uMTe Ha 3KpaHe usobpakeHue
yKkasaTerns nonoxeHus ocu 3oHaa - PucyHok 3.26.

JW512 iy o+ 100%S 13:59

18
8 30p 415?152}

PucyHok 3.26. lNpremHuk nony4aeT curHan ot 30HAa.
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5. BpaweHnem npuemMHuUKa yCTaHOBUTE YyKasaTesrlb [MOMOXEeHUss OoCuM 30HOa B
ropu3oHTarnbHOE MOJSIOXEHWe, KaK MnokasaHo Ha PucyHke 3.27, n nepemelwjante NpueMHUK B
HanpaBfeHu1, YKazaHHOM Ha PUCYHKE CTPESKOMN.

OPREMNNN TPACCONONCHOBLIR o

® AN-019.4

MS12 Ty € 00% ] 1359

HanpaBneHMe ABUXKEHNA
npuv NoncKe 3oHAa

PucyHok 3.27. HanpasneHne OBMKeHNA Npu Noucke 3oH4a.

Mpn gBwXXeHUM B CTOPOHY 30HAA YpOBEHb curHana byaget ysBenuyuBaTbes. [1pu noucke
NCronb3ynTe OnuuI aBTOMaTUYECKOW YCTAHOBKU 3HAYEHUs1 YpPOBHA curHana senuvymHon 50%
LUKanbl HaXxaTueM KHomku «Beepx».

Mpu nepemelleHMN MpPUEMHUKA HaL TOYKaMU JOKalbHbIX MWHUMMYMOB YyKasaTerllb
nonoxeHna nposopaynBaeTca Ha 180 rpagycoB M yMeHbLUAeTCca curHan oT 30Hga. B atom
cnyyae cmectute Nnpubop B O4HY U3 CTOPOH U NPOAOIMIKaNTE ABMKEHME K 30HAY.

Mpn npubnuwxeHnn K 30HOY YyKasaTeNb MOSIOXKEeHUS OCUM 30HAA NPUHMMAaeET BUA KakK Ha
PucyHke 3.28, 1 Ha 3KkpaHe WHOMUMPYHOTCA TeKylwee WU MUHMMANbHOE 3HaYeHus rnyoOuHbl

3aneraHna 3oHAaa.

JN512 Iy o= 100%E 13:59
T
M
1.26 M aomo
A
& 30ma 1516 )

PlllcyHOK 3.28. NHankaums npn NoJs1IoXKeHnn npnemMHmkKa Hag 30H40M.

BepTukanbHO pacrnonoXeHHbI MNPUEMHWUK, MaKCUMasibHbIA  YPOBEHb CurHana u
MUHUMarnbHOE Tekylwee 3HadeHue rNyOuHbl 3aneraHuMs 30H4A YKasblBalOT Ha MNOSIOXKEHMEe

npunemMHunka Hag 30HOOM.
6. Danee, npoTtankmBaa 30H4 Ha onpegerneHHoe pacCTtodHue, I'IOBTOpFlVITe NMONCK HOBOIO

MecTa MoJSIOXKEHUS 30HA4a COorfacHo . 5.

NMPUMEYAHWME. MecTto ¢ MakcumMarnbHbIM YPOBHEM CUrHana, uarny4aemoro HakrioHEHHbIM
30HAOM, MOXET HaxXoAUTbLCA B CTOPOHE OT OnpeaensieMoro NpMeMHUKOM MecTa.
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MpuemHuKk AMN-019.4(L). NMpremHmk AM-019.5(L). PyKoBOoACTBO NO 3KCNayataumm

4. YcTaHOBKa peXvUMOB U NapaMeTpPoOB NpueMHUKa

BkroyeHne npuvemMHMKa MpOU3BOAUTCA KPATKOBPEMEHHBLIM HaXXaTMEM KHOIMKK
«MutaHne/MeHto». pyM 3TOM Ha NMUEBOW NaHeNM MNpUEMHMKa 3aropaeTcd CBETOAMOAHbLIV
nHOukaTtop (CHavana opaHXeBbiM, 3aTeM 3efeHbiM LBEeTOM), Ha Aucnrnee oTtobpaxaeTtca
noroTun KoMmnaHuM npous3BoauTENsl, HauMeHOBaHWe MnpUeMHWKa, W NPOUCXOAUT 3arpyska
onepauunoHHon cuctemsl (OC) B namaTb npuemHuka (PucyHok 4.1).

TEXH@AC
Al-019.5

3arpyska...

PucyHok 4.1. DkpaH gucnnes npu 3arpyske onepaumoHHOM CUCTEMBI.

Mpouecc 3arpy3kn OC 3aHnmaeT okono 1 MuHyThl. [ocne 3arpy3ku OC npMemMHuK rotos
K paboTe B pexume, KOTOPbIA WCNOMb30Banca npu nocrnegHem ceaHce (Hanpumep, pexum

«Tpacca» - PucyHok 4.2).

S50 Iy o, 100%E 09:26
3051
Tpacca 15 aB

PucyHok 4.2. OkpaH pexunma « Tpaccay.

[na Bbibopa pexMMoB M 3Ha4YeHUM napameTpoB pPaboTbl B NPUEMHUKE WUCMOMb3YHTCS
«bbICTpoe MeH» 1 «[NaBHOE MEHIO».

4.1 bbicTpoe MeHI0

«BbICTpOe MeHIO» BbI3blBaETCA KPATKOBPEMEHHbBIM HaXXaTUEM KHOMKMU , nosiBfsieTcs B
NeBOW CTOPOHE 3KpaHa U UMeeT BUA, NokasaHHbIM Ha PucyHke 4.3.

JW50 My 4 100%8 09:26 J\50 Iy 4, 100%8 09:26
AudMocTommmbei ()1
(41 (W1)2s%
APKOCTD INDIHA CoxpaneHue
@ d25% ) < 3anmco » \
@an @Bbmnwueune
O | B A A |‘_TJ]1-|DETDHHHDID-(
@ [NIBHOR MEHIO [NaBHOE MeHi0

PucyHok 4.3. «bbicTpoe meHo» npuemHunkoB All1-019.4 n AlM-019.5.
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«BbICTpOE MeHIO» NO3BONSAET ONEPaTUBHO M3MEHSTbL NapaMeTpbl NPUEMHUKA. 3HaYEeHMS
napameTpoB «bbICTporo MeHo» npuseaeHsl B Tabnuue 4.1.

Tabnuua 4.1

MapameTp
3HayvokK 3HayeHue napameTpa
«BbicTpOro meHo»

1‘} SpKOCTb 3KpaHa ATO, 25%, 50%, 75%, 100%
\ J

0 AnA Al-019.5 Coxpatehue OanHovHoe, Bbikn , 3anucb
. n Alr-019.5L (mnapameTpoB TO4YeEK) ’ ’

‘ 3ByK Bbikn, 1, 2, 3
\_ J

o BbiknroyeHue [a, Het

e

/\/ Tun curHana MocToAHHLIN, MNYNbCHbIN
\. w,
= ana Al1-019.4L

0 1 AM-019 5L YnpaBneHue Al Mepexon B pasgen «CeaAsb ¢ Al'»

Bbibop nyHKTa MeHK Npou3BOAUTCA KHOMKamu «BBepx» un «BHu3». Bblbop 3Ha4vyeHui
napamMmeTpoB — kKHonkamun «Brnpaso» 1 «Bnesoy.

1
HaxkaTnem KHomnku «lMutanne/MeHto» nponcxoant nepexon B MMaBHoe MeH. Bbixoa

13 BbICTPOro MeH0 NPOM3BOAUTCH HaXXaTUEM KHOMKM «Bbixoa».
B pasgene MaBHOro mMeHto «HacTporkm» npenycMoTpeHa BO3MOXHOCTb OTKIHOYEHUs
BbicTporo meHto - PucyHok 4.4.

JW512 Ty o, 100%E 16:54
| PaboTa Ha Tpacce

@ P BbICTpOE MEHID
@ HacTpoiiku 4 Bbikn )»

(@) GPS/rIOHACC AzbIK Pyccknin
() 38yk CucTema mep MeTp
@ Data u epemna @ ApKOCTL IKpaHa 25%
(i) ubopmauma [¢) Nepekn. B coH uepe3 23:10

PucyHok 4.4. OTkntoyeHne/BkntodeHne boeiCTporo MeHto.

B cny4ae yctaHOBKM napameTpa «bbicTpoe MeHto / Bbikn» KpaTKOBPEMEHHBIM HaXaTnem

KHOMMKWN «MutaHne/MeHto» nponcxoauT BbI30B «[ NMaBHOMO MEHO».

4.2 T'maBHOE MeHIo

(maBHOE MeHI0 coCcToUT 13 pasgenos: «PaboTa Ha Tpaccey, «CBasb ¢ Al (ana AM-019.4L
n AM-019.5L), «Hactpownkn», «GPS/TMOHACC» (aona AMN-019.5 n AM-019.5L), «[ata n Bpems»,
«MHdopmauumsy, «BbikntoyeHney.

Pasgenbl n 3HavyeHna napameTpoB [(NaBHOro MeHKo npeacrasneHsl Tabnuue 4.2.
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Tabnuuya 4.2
Pasgen MeHto MNapameTp 3Ha4veHus
50, 60 Iu* KaTtoa. 3awi.,120 My*, 300 Iy,
@ Pa6oTa Ha ) AnekTtpoceTn, LM, Ceasb, 50..7 ku*, 512
Tpacce f YacToTa My, 1024 My, 8192 'y, 32768 Ny; 200 klu*,
= 2F 0.5-1 kl'u*, 2F 1-2 kl'u*, 512/50 lu,
1024/50 Ny,
rx Tpacca, INuk, Honb, Mpaduk Makc*,
Pexum Mpadouk Mun*, Mun/Makc*, 3oHA
'Q‘ LLikana gatymka, Honb + patyuk,
Pexum aatymnka Muk + gaTtymk, Mpaduk gaTtymka
——
Tpu pegakTupyemMble 4acToTbl U3
£ | CsosauvacToTta Ananasona 51...40000 My
7 3
/\/ Tun curHana MocTosiHHbIN, MNynbCHbIN
/
P9 P9
a Cesizb ¢ Al = | YnpaBnenue AT OTKpbITh
—
l-—-
Ans AM-019.4L g Kanan 1, Kanan 2, Kanan 3
1 AM-019.5L vy Bbibop kaHana ; ;
o
- | PetpaHcnsTop Bkn, Bbikn
f- N
@ HacTpoiiku = | BbIcTpoe MeHio Bkn, Bbikn
N
'@ R
& asuk Pycckuit, AHrnuvinckui, Kutaickui
\
r,% 2
/%,, Cucrtema mep MeTp, [ionm
/
T
-‘} ApKkocTb 3KkpaHa ABTO, 25%, 50%), 75%, 100%
T
=
*| lepekn. B COH 4epe3 0...23 yac 59 MuH.
R
|
( ) OTk1. BO CHe Yepes 0...23 yac 59 muH.
)

C6poc HacTpoek

C6pocnTb HaCTPOWKK

@ GPS/TMOHACC

Ona AlM-019.5
n Al-019.5L

CoxpaHeHue

OpvHo4vHoe, Bbikn, 3anucb

Mepwuog 3anuncu

00 mmH 00 c

CocTogHue namsaTtu

XX/500000

2)

OuuncTka namaTu

Yaanntb BCe TOYKK

C6poc GPS-moayns

C6pocuTb HaCTPOWKK
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@ 3ByK | ‘ I 3ByK Bbikn, 1, 2, 3
‘ :I) 3BYyK curHana CuHrtes., >Kvnson
4 )
3BYK KnaBuLL Bkn, Bbikn
\ /
R
I‘l CwurHan gedekTa >20 b, >30 gb, Bbikn
A A )
— SR
Nata v spevs | |EEEEH| [lata Hucno, mecsu, roa
—
4 p
Yac, MuH.
/| Bpewms
'e% ) GTM
HacoBoit nosic [Ons AMN-019.5 n AMN-019.5L
() Tun, Ne, Bepcus MO, Bpems paboThl,
NHdopmaums O npubope HapaboTKa.
1 1
| o I BbikntoyeHne O 3aBeplueHune pabotbl | [1ns 3aBeplueHUs paboTbl HAXMUTE

* - 4acToTbl U PeX1UMbI, CKPbITbIE U3 CNUCKa OOCTYIMHbIX B 3aBOOCKUX HaCTpOﬁKaX.

4.2.1 NapameTp «YacTtoTa»

MpueMHMK MMeeT cnefyoLmne YacToTHbIE PEXUMbI PaboThbl:
- 50 Iy, 60 Nu, KaTtoa. 3aw. (100 Mu), 120 My, 512 My, 1024 Tu, 8192 Ny, 32768 Ny, 200 kly;
- ABYyX4acToTHble pexunmbl «2F 0,5-1 k'u» n «2F 1-2 klMuy;
- LUMPOKOMONOCHbIE PEXNMbI: «AnekTpoceTny», «LUMy, «Ceasb»; «50..7 kyy;
- pexumbl «[Be Tpaccbl» 512 /50 My n 1024 / 50 Iy,

B naHHOM pasgene MeHw ycTaHoBKoW 3HaukoB ) - «[JocTtynHo» unu (& - «HepgocTynHo»

(kHonkon ® - «BnpaBo» unn ® - «Bneso») onpepaensieTcsi HABOP YACTOTHLIX PEXVMOB
AOCTYMHbIX Npy paboTe - PucyHok 4.5,

JW512 Iy o, 100%E 1349
Pa6ora Ha Tpacce YacToTa
Hactpoiiku 50..7kMy
@GPS}FﬂOHACC 512/50 Ty <®>
(4] 3BYyK
[ nata v epema 1024/50Tu
(i) Mndopmauuna % Pecnm

(A Pexxum patumka

PucyHok 4.5. Pasgen meHio «4acTtoTtay.

Mpn paboTe MAOCTYMNHbIE YacCTOTHblE PEXMMbl MOCreaoBaTeNbHO MNepeKnYanTCs
KpaTKOBPEMEHHbIM HaXxaTueM Ha KHOMKY - «YacToTa» unu BeIGUPADTCS U3 CNNCKa, KOTOPbI

Bbl3blBaETCH yAepXKaHWeM KHOMKK B TeYeHue Tpex cekyHa (PrucyHok 4.6.).
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~YacToTbl: /) o, 100%E 09:32
512 Ty .

1024 'y /

8192y I
327681y
200 kly B

2F 0.5-1KMY
50..7 kIy

2890

Tpacca 80 a6

PucyHok 4.6. Bua akpaHa npu BbI30BE CMMCKA YACTOTHbLIX PEXMMOB KHOMKOW .

4.2.2 NapameTp «Pexnm»

B pasgene meHo «Pexnm» ycTaHOBKOW 3Hayka - «docTynHo» unu - «Hepoctyn-
HO» M3 BO3MOXHbIX PEXUMOB WMHOMKauuK - «Tpaccay», «Honb», «[luk», «[pacdmnk Makcy,
«padonk MuH» n «MuH/Makc» onpegensatTcs pexunmbl, KoTopble OyayT nocrnegoBaTefibHO

BblOMpaTbCs KHOMKON «Pexum» Ha knaBmnatype - PUCYHOK 4.7.

JW512 Ty

(@ Hactpoiikn

(@) GPS/TNOHACC
(d] 38yk

@ Hata n epema
[B HMHbopmauna

PaboTa Ha Tpacce

o{x 100%5 00:00

YacroTa

Pexxmm

padmk MuH
MuH/Makc
3oHA Q@}

@ Pexunm gatumka

PucyHok 4.7. Pa3gen meHo «Pexumy.

4.2.3 NapameTp «Pexum gatymkar»

B pasgene «Pexum gatumka» ons pexumoB paboTbl ¢ BHewHMM patymkom («llkana

onpenendarTca pPeXnmbl,

JW512 My

PaboTa Ha Tpacce

(&) HacTpoitku

(@] GPS/rNOHACC
(] 38y

Mata v Bpema
(i] udopmaunn

= 100%E 09:38

UacrtoTa
(a0 Pexunm

@ Pexxnum gatyimka

LUkana patunka <®>

MUK + naTUMK @
Honb + patumk

PucyHok 4.8. Pasgen meHo «Pexum gatdmkay.

patynkar, «luk + gatyunk», «Honb + gaTumk» N «paduk gaTymka») yctaHOBKOW 3Ha4Ka -
«JocTtynHo»  wnnu - «HepoctynHo»

KoTopble  ByayT
nocrnegoBaTenbHO BbIOMPaTbCA KHOMKOW «Pexum» Ha knaBuaType - PucyHok 4.8.

OcobeHHOCTM MHAMKauuM npu padboTe C BHELWHMMU OaTyMKamu OnucaHbl B pasgene 7

«PaboTa npMemMHuKka ¢ BHELLUHMMM AaT4yMKaMny OaHHOrO PyKOBOACTBA.
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4.2.4 NMapameTp «CBOA YacToTay

B npveMHuK noMMMO (OUKCUPOBAHHLIX 4acTOT AobaBneHbl TPU YacToTbl, 3HAYEHWUS
KOTOPbIX MOXHO M3MeHATb B AvanasoHe oT 51 go 40000 MNy. 3To no3BonsieT UCnonb30oBaTh
Anst paboTbl C MPUEMHUKOM reHepaTopbl ApYrux Npon3soguTenen.

YnpasrneHne 4vactotamu (pegaktupoBaHue, pobasrneHne W ypaaneHve w3 cruvcka
AOCTYMNHbIX YacTOT) Npou3BoaANTCA B pasgene meHio «Cosi yactota» (PucyHok 4.9) yctaHoBKOM
HaNpPOTMB UX 3HAYEHWNIN COOTBETCTBYIOLLMX 3HAYKOB:

- peXuM peaaktnpoBaHnAa 4acToThbl,
- yacTtoTa gobaBneHa B CrMcok OOCTYIMHbIX pa6oq|/|x 4acToT,
- 4acCToTa yaarieHa U3 Cnncka AOCTYMHbIX pa60l-||/|x 4acToT.

JW200 Ky o, 100%5 1524
Pa6oTa Ha Tpacce YacTora

Pexn
() HacTpoitkn o® Pexu

(@) GPS/TNOHACC CBos yacToTa

(W) 38yk [o128
Nata v epema 2731y
(7] ndbopmauna 8928y

PucyHok 4.9. Pasgen meHio «CBosi YacToTay.

Mpu paboTe Ha «CBOEN» YacToTe BefMYMHa Toka He MHAUUMpyeTcs.

4.2.5 NapameTp «Tun curHana»

MpuemMHVK noaaepXuBaeT paboTy Kak C «MOCTOSHHbIMY», TaK U C «UMMYNbCHbIMY
curHanom. OTnuume npu pabote C «UMMYNbCHbIM» CUrHaNoOM COCTOMT B TOM, YTO LMGPOBOE
3Ha4YeHMe curHana nokasblBaeT He TeKyllee 3Ha4yeHuWe YPOBHS CuUrHana, a MakcMmaribHoe
3Ha4yeHue (amnNnUTyay) UMMNYyrbCOB NPEPLIBUCTOrO CUrHamna 3a nepuos Ux crieaoBaHusl.

BHumanue! MNMpu paboTte Ha yactotax 50 'y, 60 Ny, Katoa. 3aw,., 120 Ny, B pexumax
«2F 051 kluy» m «2F 1-2 klMy» aBTOMaTM4yeCKM ycTaHaBnMBaeTCA TUN CUrHana -
«MNOCTOSAHHbINY.

4.2.6 NapameTp «A3bIK»
MapameTp «A3bik» onpegenseTr s3blKk MNOMb30BATENbCKOrO WHTEpdenca: pycckun,
AHITIMACKUIA UINN KNTANCKUNA.
4.2.7 NapameTtp «Cucrema mep»
MapameTp no3BosnisieT Npou3BecTy BbIBOp Mexay MmetTpudeckon - «MeTp» n OrOMMOBOWN -
«dronm» cuctemamum mep.
4.2.8 NapameTp «ApPKOCTb IKpaHa»

B MeHI0 MOXHO YCTaHOBUTb APKOCTb dKpaHa Aucnned BenuduHon 25%, 50%, 75%,
100% oT makcumanbHoOM uUnu BbibpaTb 3HayveHne «ABTO». [lpu Bbibope 3HavyeHue «ABTO»
APKOCTb 9KpaHa OyaeT ycTaHaBnMBaTbCA aBTOMATUYECKM B 3aBUMCMMOCTM OT CurHana c
AaTymKa OCBELLEHHOCTN.
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4.2.9 Pexxum «CoH»

C uenbto obecneyeHnss MMHUManbHOIrO BPEMEHN FOTOBHOCTM NPUEMHMKa K paboTe nocne
nepepbIBOB B HEM pearnu3oBaH cneumanbHbli pexxum « CoOH», B KOTOPOM OTKIoYaeTcsa AUCNIen
npuemMHuka n obecneymBaeTcs MMHMMarnbLHoe aHepronoTpebneHne. MNepeBog npudopa B pexum
«CoH» 1 BO3BpalleHMe ero B paboynin pexxum Npov3BOAUTCS YOAEPXKAHWEM B TeYEHUM OBYX

CEKYH[ KHOMKM «lMutaHne/MeHo».

Ana pexuma npegycMoTpeHbl HacTpamBaeMble napameTpbl «llepekrn. B COH 4yepesy» -
NPOMEXyTOK BpemeHn OoT 1 MuH o 23 4yac 59 MuH, 4epe3 KOTopbIM MNPOUCXOAUT
aBTOMaTU4EeCKM nepexod B pexnm «CoH» npu 6e3gencteum npuémHuka, n napametp «OTKn.
BO CHe yepes» - MPOMEXYTOK BpemMeHu OoT 1 M1H o 23 4ac 59 MUH, Yepe3 KOTOpPbIN NMPOUCXOANT

aBTOMaTu4yeckoe BbIkNtoYeHne npuemnHunka (PncyHok 4.10).

JW512 u o, 100%E 16:54
(@) Pabora Ha Tpacce (%) Cucrema mep Metp

() 0
@ HacTpoiiku A ApKOCTb 3KPaHa 25%

(¢) Nepexn. 8 coH yepes 00:10
(@) GPS/TNOHACC

(4] 38yx @ OTK.. BO CHe Yepes3

{éc Jarta v epema

(7) idopmauma C6poc HacTpoek

PucyHok 4.10 YcTaHoBka napameTpa pexuma « CoH».

4.2.10 «CObpoc HacTpoeKk»

Onuma «Cb6poc Hactpoek» (PucyHok 4.11) nos3BonsieT BepHYTbCA K 3aBOACKUM
HacTponkKam npuemMHuka.

M50 My i 95%[7) 08:02
@ PaboTa Ha Tpacce CucTema mep MeTp
@ HacTpoiiku (%) ApkocTb 3kpaHa 25%

E] Mepekn. B coH yepes 23:10

@ GPS/TNIOHACC (@) OTKkn. BO CHe wepes 23:10

(d] 38yx
] — C6poc HacTpoek
(i] ndopmauna

| c6pocnTs HacTporikm |

PucyHok 4.11 Onuusa «CBpoc HacTpoek».

B 3aBoAckux HacTpowikax CKpbITbl OTAENbHbIE YacToThl U PeXUMbl paboTbl NPUEMHHUKA.

3Hauvok AN - «HepgocTynHo» npegycTtaHoBneH Ha YactoTbl 60 My, 120 My, 200 My, «50..7 KMy,
«2F 0.5-1 kl'y», «2F 1-2 k'u» n Ha pexumbl «Ipadumk Muny», «'pacduk Makc» n «lpaduk

MwuH/Makc».
4.2.11 Pazpen «3ByK»

B paHHom pasgene (PucyHok 4.12) npou3BoamTtcs BbIGOp ypoBHSA rpoMkocTy (Bbikn, 1,
2, 3) n Bnga «3Byka curHana» («CuHTe3»/«>Knusomn»), 3ByKa HaxaTus Krnasull — «3BYK KNaBuLL»
(Bkn, Bbikn) u kputepusa «CurHan gedektar» (>20 ab, >30 ab, Bbikn.).
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50y <957 0802

(&) PaboTa Ha Tpacce (4] 38yK 2

[## HacTpoitku 3BYK CMrHana CuHTe3.

(@) GPS/TIOHACC 3BYK KAABHLL BikA
CurHan fedekra Bbikn

Qor o

[E) faTa v Bpema

(7] udpopmauna

PucyHok 4.12 Pa3sgen MeHio «3BYK».

«CUHTE3» - CUMHTE3NPOBAHHbLIA MMMYMbCHBIA 3BYK, 4acTtoTa MWMMYfbCOB KOTOPOro
BO3pacTaeT C yBENMYEHNEM CUTHAnNa;
«KuBony» - HaTypanbHbii 3BYK curHanoB 4actoton o 2000 u. CurHanbl 4actoTom
cebiwe 2000 Ny ans ygobcTBa BOCNPUATUSA CMELLEHbl B HU3KOYACTOTHYHO 06nacTb.
YpoBeHb rPOMKOCTU AnHaMuKa «1», «2», «3» nnn «Bbikn.» oTobpaxaeTca Ha aucnnee

COOTBETCTBYHOLLNUMN 3HAYKaMU < , ‘nl, il v = OnepaTtnBHbIV BbIOOP YPOBHS FPOMKOCTU

ANHaMUKa NpoM3BOAMTCS NocrneaoBaTenbHbIM HaXKaTUeM KHOMKM Ha KnaeumaType.

«Curhan pgedpekta» - napamMeTp YynpaBfeHUs 3BYKOBbIM CUrHANOM, KOTOPbIN
BOCMNPOU3BOANTCA Npun 0BHapyXeHun gedekra n3onsumm KOMMyHUKaUmMi npu novcke gedekra
¢ BHewHuM gatyukom (DKI-65, AKW-117 nnu JOOK-117).

Mpn nowucke p[edekToB usoNaUMM MO MeToAy «MUHMMYyMa» C  UCMOfb30BaHUEM
ABYX4acTOTHbIX pexumoB «2F 0.5-1 klu» wnn «2F 1-2 klu» (MpunoxexHne B.2 MeTtoa
«MUHUMYMa») KpuTepuem Hanunuua pedekra kabena ABnseTcs onpeaeneHHas BenuuunHa
pas3HOCTW nocnefoBaTesibHbIX 3aMEpPOB YPOBHA CUrHamna BHELWHUM [aTyukoM - «A» npu
NpUBAMXKeHUn K gedekTy.

MapameTtpom «CurHan gedgekta» npomsBoantcs Bolibop kputepus («A > 20 gb», «A > 30
Ab» vnn «Bbikny), Npu KOTOPOM MNPUEMHWUK BOCMPOM3BEAET COOTBETCTBYHOLLMIA 3BYKOBOW
CUrHan, unn OTKIKYEeHWe 3BYKOBOM MHOuKauuMu gedpekta. Kputepuin ¢ MeHblIeNn BESIMYUHOM
pasHocTh curHanos «A > 20 ab» onpegenset 6onee YyBCTBUTENbHbLIN METOA NOoUCKa AedekTa
no cpaBHEHUIO C KpuTepuem «A > 30 aby».

4.2.12 Paspgen «[aTta n Bpems»

B pasgene «[ata n Bpemsi» MaBHoro meHwo (PucyHok 4.13) npousBoauTcs ycTaHOBKa
3Ha4YeHUn aaTbl U BpeMeHu. Tekyllee BpeMs NOCTOSHHO OToBpaxaeTcs Ha 3KpaHe NpUeMHUKa.
Bbi6op yacosoro nosgca GMT peanusoBaH Tonbko B npuemHuke Al-019.5 (5L).

P .

M\512 M o, 100%E 16:55
Q Paborta Ha Tpacce [ fata 19.06.2023
@ Hactpoinku Bpemn
(@) GPS/TNOHACC
(4] 38yk

4 MWH
Aata u spems @ Yacosoii nonc +00:00
(7] Mudopmauma

PucyHok 4.13. lNapameTtp «[aTta n Bpems».
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4.2.13 Paspgen «UHcpopmauua»

B pasnene meHo «MHdopmaums/O npubope» (PucyHok 4.14) copepXntcsa nHpopmauus:
mMogenb M Homep npuemMHuka, Bepcusa 1O, Bpemsi paboTbl OT MOCNeAHero BKOYEHUS 0
TeKyLLlero MoMeHTa 1 HapaboTka — CyMMapHoe BpeMs BCcex neprnogoB paboTbl NPpUeMHuKa.

JWS12 My o= 100%f 09:35

(@) PaboTa Ha Tpacce

- P @ O npubope

[®H HacTpoitkn

Q 3 Tun: AMN-019.5

(@) GPS/TNOHACC N2220000

e GPS: GEM1205

() 38y PCB: REV6A

= Bepcua NO: 1.09.1

&) fata v spema Bpema paborui: 0 4.00:02
Hapaborka: 04.00:05

@ Mudopmauma

PucyHok 4.14. Pasgen meHio «MHopMauuns».

4.2.14 BbIKnoYeHne npueMHUKa

BblknoyeHne npuemMHuka n3 [MaBHOroO MeHI0 Npou3BoanTCA B pasgene «BbiknoyeHue»
BbIOOpoM NapameTpa «3aBepLueHue paboTbl» (PucyHok 4.15).

JW512 ox 100%E 09:35
(@ Pabora Hapacce @ 3aseplueHue paboTsl
@ Hacrpofiku [Lna 3agepweHns paboTbl
(§) GPs/rnoHACC HaXMMTe KNaBuLLy

() 38yK

[ fata v epems

@ Mudopmauma

PucyHok 4.15. lMapameTtp MMaBHOro MeHo «3aBeplueHne paboTbi».

Ecnn npubop «3aBUC» (He pearMpyeT Ha HaxaTue KHOMOK YNpaBrieHWs), TO HYXHO

HaXaTb Ha KHOMKY «lMutaHme/MeHio» 1 yaepxmnBatb €€ HaxaTon OO0 NOSIHOTO OTKIYEHUS
npubopa (npumepHo 12 cekyHa).
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5. PaboTta npuemHuka ¢ mogynem GPS

Moayne GPS npuemHuka paboTtaet ¢ curHanamm GPS un [TIOHACC ogHoBpeMeHHO.
KoopauHaTtbl 06criefyembix TOMEK COXPAHSAOTCA B MAaMSATM BMECTE C TEKYLLMMWN NapaMmeTpamu.

yl'lpaBJ'IeHl/le pexnmammn pa6OTbI nPpUeMHMKa pearnm3oBaHoO B pasaerne [(MaBHOro MeH
«GPS/TMOHACC» (PucyHok 5.1).

JN512 Iy 9= 4, 100%E 15:05
;] PaboTa Ha Tpacce CoxpaHenue

¥ HacTpoikn { OpuHouHoe )
@ GPS/TNIOHACC (2] Nepuog 3anmcw 10:00
&) [lara v Bpems (@) CocToAnue namatyn

(7) Mndopmams (#] OuncTka namaTy

[©) Boikniouenne (&) CBpoc GPS mopyns

PucyHok 5.1. Pasgen MnaBHoro meHo «GPS/ITTIOHACC».

3HayeHnsa NnapamMeTpoB MeHI0 npuBeneHbl B Tabnvue 5.1:

Pasgen MeHio Moppasgensbi 3HauveHusn
@ GPS/ITMIOHACC @ CoxpaHeHue OrknioveHo, OamHovHoe, 3anuck
E] Mepwnopg 3anucu XX MuH XX ¢
@ CocTosiHne namaTm XX/500000
@ OuucTtka namsTu YpanuTb BCE TOYKM
C6poc GPS mopyns Cbpocutb HacTpomnkn

MeHto @ «GPS/TMIOHACC» onepaTUBHO BbI3bIBAE€TCA YAEPKAHMEM KHOMKM «GPS» Ha
nNUUEBON NaHenu.

Pabota ¢ Mogynem GPS ” nouUCK CMNYTHUKOB HayuHaeTca npu Bblbope 3Ha4veHui
«OaunHovHoe» unn «3anucb» nogpasgena MeHw «CoxpaHeHue». [Mpyn noucke CNyTHUKOB Ha
3KpaHe muraeT 3Hayok GPS. lNpn HaxoxgeHnn moaynem AoCTaTOYHOro KOnmMYyecTBa CryTHUKOB
ANa  onpefdeneHnsa KoopAuMHaT MecTa MuraHue 3Hayka npekpawlaetcd, U B BepxHen
MH(POPMALNOHHON CTPOKE 3KpaHa OTOOpaXKalTCHA 3HAYEHUSA KOOPAMHAT CEBEPHOWN LUMPOTbl U
BOCTOYHOM [OMroTbl B rpagycax B Buae AeCcATUYHOMW Apobu M KONMYECTBO HaWAEHHbIX

CMNyTHUKOB — PucyHok 5.2.

JW\50 Ty a0, 4 100%E 1220 /—\
2.50 ! iB.B8B888" 1 r *
55.555555" f I

Tpacca

PucyHok 5.2. Bug akpaHa B pexume «Tpacca» ¢ KoopamHaTtaMmm TOYKN.
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CoxpaHeHue napamMeTpoB TOYEK
B pexume «CoxpaHeHune/OauMHOYHOE» 3anucb napameTpoB Touku (cm. Tabnwmua 5.1)

NPOU3BOANTCSI KpAaTKOBPEMEHHbLIM HaXXaTUEM Ha KHOMKY «GPS». Mpun 3TOM KpaTKOBPEMEHHO
Ha aKpaHe NosIBUTCSt MHhOPMaLMOHHOE coobLLeHne «3anunck coxpaHeHa!» - PucyHok 5.3.

M\50 Ty 235ss 5% % 100%8 1220

250 <@ ADN 49 ,

‘@ 3anuck coxpaneHa! I 600
Tpacca \J./ 80 A6

PucyHok 5.3. MHdopmaunoHHoe coobuieHmne nNpyu COXpaHeHUN NapaMmeTpoB TOUKM.

B kaxgown Touke COXpPaHAKTCA NapamMmeTpbl, npnBegeHHbIE B Tabnuue:

Ne n/n MapameTp O603Ha4eHne dopma 3anucu

1 [NopsagkoBbi HOMEpP 3anucu Ne 24
2023-05-22

2 |[aTta n Bpem4a [aTa 14:39:27
3 |Pabovas vactoTa, 'y YactoTa 50
4 |[nybuHa, m Mny6uHa 1.17
5 [Tok, A Tok .249
6 |[KoadhduumeHT yeunexnsa, ob ob 21
7 |PasHocTb (ha3s B pexume 2F, rpagyc da3za 16
8 [CeBepHas wwupoTa, rpagyc LAT 55.08067462
9 |BocToyHas gonroTa, rpagyc LON 38.81219612
10 |YpoBeHb curHana ¢ BHELUHero gatynka 3Hay.BHew.[JaTtumnka 65
11 [Twn BHELWHero gatyunka Brew.[JaTumk OKA

CoxpaHeHne AOCTYMNHbIX NapamMeTpoB TOYKU MPOUCXOAUT U MPU OTCYTCTBMM OAHHbLIX O psae
napameTpoB (KOOpAMHAThI, FybuHa 1 ToK), 0 YeM BblgaeTcss MHPOPMaLIMOHHOE CoobLLEHME.

B pexume «CoxpaHeHue/3anucb» COXpaHeHWe MapaMeTpoB TOYEK MPOUCXOaUT
aBTOMaTMYEeCKU C 3adaHHbIM UHTepBanoMm. WHTepBanm unu nepuon 3anucu 3agaetcs B

nogpasgerie MeHto [93 «Mepuoa 3anucu» (ot 1 ¢ go 59 muH 59 c). Ha akpaHe npuemHuka
pexum «3anucb» 06o3HavaeTtcs 3Haukom @ (PucyHok 5.4).

JW\512 ru ® ;gggggg;,sq. o, 100%8 14:45

1.00 T DN 410 4

l@ 3anmcb Hauanacb 600
Tpacca \-Ij 80 Ab

PucyHok 5.4. Bug akpaHa B pexume «CoxpaHeHue/3anucby.
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Mpwn OTCYTCTBMM MoOKasaHW rMyouHbl MU Toka (MPU CMELLEHWe MPUEMHMKA B CTOPOHY OT
KOMMYHMKaLMK) 3anncb NpUocTaHaBNMBAETCS, U Ha akpaHe oTobpaxaeTcs 3Hadok Il «[Maysa».

JW512 Iy I ee (@ o, 100%E 11:43
600
Tpacca 80 4B

PucyHok 5.5. Bug skpaHa B pexume «[llaysa».

B NYHKTE MEHI @ «CocTosiHMe namMAaTU» NoKasbIBAETCA KONMNYECTBO COXPaHEHHbIX TOYEK.

B nyHkTe «COBpoc HacTpoek» npoussoauTcs cbpoc HacTpoek GPS-moayns. C6poc
HacTpoek GPS mopyns (nepesarpyska) notpebyeTcss B cnyyasx, korga moaynb LONro He
HaxoOWUT CNYTHUKM (Hayan 3aBucaTb WM 3aUMKIUIICA Ha CNYTHUKaX, CUrHam KOTOpbIX
HeLOCTYNeH).

[ns  onepaTMBHOrO  ynpaBleHUs  peXxuMamMu  COXpaHeHWst  noapasgen  MeHH

«GPS/TMOHACC» @ «CoxpaHeHue» goctyneH B beictpom meHto (PucyHok 5.6).

JW512 Iy 9% 4, 100%E 11:18
o} 0.50 245 A
()25%

CoxpaHeHne
< 3anucb
@Bblknmuenne

@ MNocToAHMbIA

MnaeHoe MeHio

PucyHok 5.6. MNoapasgen meHio « CoxpaHeHne» B BbICTpOM MeHI0.

Mporpamma «MeHenxep AP-019»

Mporpamma pacnonoxeHa Ha cante www.technoac.ru u npegHasHayeHa anst C4UTbIBaHUA
COXpaHeHHbIX Touyek ¢ npubopa Al1-019.5, otobpaxeHus mx Ha KapTe, penakTMpoBaHUSA
B3aMMOCBSA3M MeXAy TOYKaMu (MOCTPOEHUs Tpeka), CoOXpaHeHnsa Tpeka B 6a3y AaHHbIX, a Takke
B KML, CSV, XLSX dopmaTtbl. Bce cumTaHble TOYKM cCOXpaHsawTcs B 6asy [aHHbIX
«Record.sqlite».

Basa gaHHbIX XpaHUTCA B narke ¢ UCMONHAeMbIM hannom exe.

[Ansa paboTbl ¢ gaHHbIMK NpuéMHMK AlM-019.5 nogknoyaeTcs K KOMMbOTEPY C MOMOLLBHO
kabena USB.

CucrteMHble TpeOOBaHMA K KOMNbLIOTEPY:
- OnepaumoHHas cuctema: Windows 7/8/8.1/10/11 (32/64 Bit);
- CPU: Intel Core 2 Duo nnn Phenom |l x4/x6 v Bbllwe;
- 03Y: 2GB;
- MecTto Ha xecTkom aucke: He meHee 500 Mb.
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UHTepdenc nporpammbl
OkHo nporpammbl «MeHepxep AP-019» npeactaBneHo Ha PucyHke 5.7.

3t | pre
Ne feva  |uacrora[rnyswwa| Tox | as | ®asa | waT | Low | Bmew. “ | Tpex
| Rarunxal Aarnc
20230522 22.0523 |
a7 BR & L 5 2 55.0806... 388121 wver 220583
20230522 22.05:23 |
- g VOS2 5 am w 2 55.0806...38.8121... wer 220523 |
A-019.5 nepsbiit |
AN-019.5 N2230000 2023-05:22 22.0523 |
( ) a9 PR 5 134 50 2 55.0807...38.8121.. wer |
Yacrora » 23 |
so M2 50 1s4 w0 2 55.0807... 38.8121 v 220523 |
BHewHMii AaTUMK 20230522 220523 |
st ABEBR 5 e wm 23 55.0807.. 38.8121... ve 2053
20230522 22.0523 |
52 WBEBR 5 e s 2 55.0807...38.8121... ver 202
20230522 220523 |
53 W2 5 18 s 2 55.0808... 38.8120. wer 220533
20230522 22.05-23
Ynuua se MO 50 38 om0 2 55.0808...38.8120.. ver 220573
. 20230522 220523
Tpeku el s Ui 0 23 %0 21 55.0808... 38.8119... e e
22-05-23 14:39:27 5 202340522 s 220523
Vv 56 Viupar S0 18 50 21 55.0808.. 38.8119... [ s
Tpek 2
20230522 220523
Toex3 e 0oy ey 20 55.0809.. 388118, pe S
v o0 Itz @ trbutors B,

PucyHok 5.7. OkHo nporpammbl «MeHemxep AP-019».
Mporpamma conepxunt «CnpaBKy» C NogpoOHbLIM ONMCAHMEM €€ UCMOSb30BaHUS.

Tabnuua AaHHbIX OTOOpa)kaeT CoXpaHeHHble TOYkM B BuAe Tabnuubl. TOYKM MOXKHO
BblAENSATb C MOMOLLBIO MbIlUM M KnaBuaTypbl U BbIMNOMHSATL C HUMK oOnepauuM M3 naHenu
WNHCTPYMEHTOB.

MaHenb ¢uUNbLTPOB KWCMoONb3yeTca AN MNOUCKA TOYeK C MNPUMEHEHMEM (PUIbTPOB:
«Yactotay, «BHewHun patumk», «CtpaHa», «lopog», «Ynuuay», «Tpekun». Bbibpas
HeobxoauMbI OUNBbTP, HaXMUTE KHOMKY  «[MpuMeHuTb», n B Tabnuue OaHHbIX MNOSBATCSA
CHSITbIE TOYKW, U NMPU HanNn4yMm JocTyna B UHTEpPHET 0TobpasnTcs Tpek Ha KapTe.

MaHenb UHCTPYMEHTOB obecneunBaeTt 6bICprIl7I AoCTtyn K 4YacCTto WUCnosib3yemMbiM
MHCTPYMEHTaM N COCTOUT U3 ClieyrLnX KHOMOK:

o r;)( CKpPbITe TOUKK € KAPTh o CTaTyc JOCTYNa B MHTEPHET:

o r:‘ YAanuTe ToUKK .@ - JlocTyn B WHTEPHET NPUCYTCTBYET
o & CoxpaHnTs Tpek &) - Her aoctyna 8 uHTepHeT

o r;}j:—h:cnnpmpoaam BbIDpaHHBIE TOUKK o MHAWKATOP COCTORHWA YCTPORCTBE:

o @ Cnpaska
3 MpHBop NOAKNEHMEH

&) A
o 'Tlﬂ HacTpoiika Asbika

KapTa cnyxut nHTepakTMBHbIM 3fieMeHTOM A5t paboThl ¢ BbIGpaHHbIMM Toukamu. LLenkHys
ABaXabl NEBON KHOMKOW MbILLM MO TOYKE Ha KapTe, NosiBATCA ee napameTpbl. [Ans npocmoTpa

KapTbl B NOJIHO3KPAHHOM peXnmMe, HaXXKMUTE KHOMKY « .

MpocmoTp Tpeka Ha Android ycTtpouctsee

e CoxpaHute Tpek B KML cpbopmaT 1 nepeHecute ero B android yCTpOMCTBO.
e Ckayvaunte Ha android yctponcTteo npunoxeHune GPX Viewer.
e C nomouwbto npunoxenna GPX Viewer otkpounTe cann KML.
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6 AucTaHUMOHHOEe ynpaBrieHue reHepaTopom.

Ana obMeHa gaHHbIMU Mexay NPUeMHUKOM U reHepaTopoM WUCMOfb30BaHa TEXHOMOorus
nepenayun gaHHoix LoRa.

[aHHasa TexHonorus peanusosaHa B npuemMHukax Al1-019.4L, Al-019.5L v reHepaTope
Alr-118. Csasb mexgy nNpuUeMHMKOM W reHepaTtopoM BO3MOXHA Ha OOHOM M3 Tpex KaHasioB
cBa3nM. Hanuume 3-x kKaHanoB CBsA3WM [JaeT BO3MOXHOCTb OUCTAHUWMOHHO YNpaBfisTb
HECKOSbKUMW reHepaTopamu.

Anga peanusauun AUNCTaHUMOHHOIO yNpaBreHus K MPUEMHUKY N reHepaTopy noakniovaroT
aHTeHHbI. PacnonoxeHne pasbeMoB A4 NOLKMIOYEHUS aHTEeHH nokasaHo Ha PucyHke 6.1.

L=

e “

Pa3sbvembl
ONA aHTEHH

PucyHok 6.1 PacrnonoxeHue pasbeMoB 1A NOAKNIOYEHUS aHTEHH.

Ana nonyyeHuss MakCMManbHOW AafibHOCTU CBS3M C MPUEMHUKOM aHTEHHY reHepaTopa
pekoMeHOyeTCcs pacnonaratb Kak MOXHO BbllLe Haz 3eMISien, XenaTternbHO Ha MeTannn4yeckomn
NOBEPXHOCTH.

eHepaTop nogknoyalT K OObEeKTy MCMbITaHUKW, BKNOYAKT MUTaHWE reHepatopa W
Npon3BOAAT BbIOOp KaHana cBsA3uM € npuemMHuKoMm. Bbibop kaHana npousBOAUTCHA YCTAHOBKOW
COOTBETCTBYIOLLEro napameTpa pexunma «LorA» Ha reHepartope: nepsbii — «L_1c», BTOpon —
«L_2c», tTpetn — «L_3c». lpu atom muraHve uHamkatopa «LORa» opaHXeBbiM LIBETOM
yKasblBaeT Ha FOTOBHOCTb reHepaTopa ANns CBA3U C MPUEMHMUKOM.

B npuemMHuke cBs3b C reHepaToOpOM yCTaHaBnMBaeTCHA B pasfene MeHw «YnpasreHue
Al'», KOTOPbIN MOXHO BbI3BaTb Kak N3 «bbICTpOro MeHo» Tak u n3 «maBHOro meHwo» - Puc. 6.1.

JW512 Tu o, 75%E 02:47 JW512 'y o, 75%5 02:48

(OJBbikntovenvie (=) PaboTa Ha Tpacce =

I'I . anaBneHne Al
OCTOAHHbIN —

Ynpasnexune Al Ceasb CAT | OTKPpbITb |
h OTKpbITh [ HacTpoiikn Beibop kaHana  KaHan 1
@259, (8] GPS/MOHACC PeTpaHcnaTop Bbikn

o
(@)Bbikn [E) OaTa v spema

. WNHdopmaumna

YHpaBHEHneAF - @ bopmaL

PucyHok 6.2 Pasgen «YnpasneHune Al'» B «BbbICTpOM MeHIO» U «[ 1TaBHOM MEHI0».

[nsa ycTaHOBReHns CBA3W C reHepaTopoM BbiGMpaeTcs COOTBETCTBYIOLIMI KaHan
ceaA3n «Kanan 1», «Kanan 2» unu «Kanan 3» (PucyHok 6.2).
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MpuemHuKk AMN-019.4(L). NMpremHmk AM-019.5(L). PyKoBOoACTBO NO 3KCNayataumm

JW512 T o, 75%E 02:48

(&) PaboTa Ha Tpacce (@ ynpasnenue AT

CeAsb C Al Bbibop kaHana
{Kanan1)»

[ Hactpoiiku
(@) GPS/TTIOHACC PeTpaHcnatop Bbikn

@ Hata v BpemMA
(i) Mndopmauna

PucyHok 6.3 Bbibop kaHana cBs3u ¢ reHepaTopoM.

Bbibopom onumn meHo «OTKpbITb» (PUCYHOK 6.1) NpoMcxXoamT nepexon Ha CTpaHuuy
yrpaBrieHUs1 reHepaTopoM, MOWUCK «OTBEeTa» reHepaTtopa Ha BblIOpaHHOM KaHane cBA3WN U
nogkrntoyeHme Kk reHepartopy (Puc. 6.3). lNepegaya kKOMaHOHbIX CUrHaANoOB OT MPUEMHUKA K

reHepaTopy 1 OT reHepaTopa K NMpUEMHIKy oTobpaxaloTcs Ha akpaHe ctpenkamm T

JW50 'y 4= 85%E 00:24 JW50 My = 85%E 00:24
|' Mowck. 0 | | - 13.2V MoaknoyeHo 10 il |
YacroTa: : % Kabenb Bbix. YacroTa: {512ru)

— CurHan: - : —_ - CurHan: HenpepbiBHbIA

u MaKkcMManbHbIW TOK: - U MaKcMManbHbIiA TOK: 0.1A

I BezonacHoe U: I @ BezonacHoe U: Bkn

i ’
R 'R

Crapt

PucyHok 6.3 lMonck oTBeTa OT reHepaTopa 1 NoAKIYeHNe K reHepaTopy.

Ha cTpaHuue ynpaBreHus reHepaTopoM o6oaHaueHbl: T - komaHgHble curHansl ot
NpMEMHMKa K reHepaTopy W OT reHepaTopa K MPUEMHUKY, al] - YPOBEHb BXOOHOrO

paguocurHana oT reHepatopa, B 129V - janpskeHue akkyMynsiTopa reHepatopa, Tur
HarpysKu:

% KaGenb sbix, | Kabels Bexonsei

% Knewwm HMEAVEITHOHHEIE KIEIH

@ AHTEHHA BremHaz aHTeHEA

@ LC Autenna | Berpoenmas LC AnTenna

/‘?napm.u'q mMex. | YIapHBIH MexaHHIM

B NpaBOli 4acTuM 3KpaHa — napameTpbl reHepaTtopa [AOns Bblbopa TpebyeMbiX 3HaYeHUn U

noackaska (ucnonb3oBaTb knasuwy «Beog» Anga 3anycka reHepauuun). B neson
YacTu 3KpaHa — nepegaHHasi No paguokaHany oT reHepartopa MHdopMaums 0 ero napameTpax.

Co cTpaHuupbl ynpaBneHnsa reHepaTtopoM MOXHO 3agaTb BCe Heobxoaumble napameTpbl
reHepaTopa, aHanornyHble yCTaHOBKaM B Py4HOM pexnme - PucyHkn 6.4 — 6.8.
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PucyHok 6.4 BbliGop napaMeTpoB reHepaTopa npu Harpyske Ha BbixogHou kaberb.

JW512 Tu

= 80% 5 00:33

i 13.2v
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|

@ AHTeHHa
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PucyHok 6.5 MapameTpbl reHepaTopa npu paboTte ¢ MHAYKLUNOHHBIMU KNeLamu.

YacroTta:
Curnan: < Henpepbisubiit

8192 'y

Curaan

HenpepeisHbrit / UMIyIbCHBIH

u
[
P
,
Crapr
PucyHok 6.6 Bbibop napameTpoB reHepaTopa npu paboTe Ha BHELLHIOK aHTEHHY.
JW512 Ty W 85% 8 00:25
. 13.2v MopknioueHo 14wl
@ LC AHTeHHa YacroTa: {81921y )
-— - CurHan: HenpepbiBHbIA Hacrora 8192 FH /32768 ru
- Curnan HenpepsisHblit / UMy I6CHBIH
L Crapt
PucyHok 6.7 Bbibop napameTpoB reHepatopa npu Harpy3ke Ha LC-aHTeHHy.
JW512 Iy %, 75%8 02:08
4 ™\
i 12.9v MopknroueHo T4 alll
) YRapHbii Mex. Hacrorayaspos: Sq0.5TL) YacToTa yaapos 0,5Tu /2Ty
=

Crapt J

PucyHok 6.8 Bbibop napameTpoB reHepaTopa npu paboTe ¢ yaapHbIM MEXaHU3MOM.
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Knasuwen «BBog» (noackaska - crant) 3anyckaeT npouecc nepefadn AaHHbIX ANS
NPUMEHEHNS Ha reHepaTope 1 cTapTa reHepaunn. (PUcyHok 6.9).

JWS512 Ty TSI 105 JWS512 1y R TSI 0005
" i 129v Mpumenenme. T al ' ' [7] 129v  Crapr renepauun. Nl |
% Ka6enb bix. HacroTa: 212 Ty % Ka6enb ebix. Hacora: 312 Ty

— - CurxHan HenpepbiBHbIK M 512 ny Curnan HenpepbiBHbIN
U = Makc bt TOK 0.1A ::> Uu 00 B MaKCMManbHbIN TOK 0.1A
I = Be3onacHoe U Bxkn l 0.0 A Be3onacHoe U Bkn

P - @ P 00 Br @

R - R - om

PucyHok 6.9 lMepenayva komaHgbl Ha 3anyck reHepaumu.

MapameTpbl reHepaTopa onepaTUBHO NepenarTcs Ha NMPUEMHUK U oToBpaxarTca
B N1IeBOW YacTu akpaHa - PucyHok 6.10.

JW512 Iy % 75%8 00:05
' . 12.9V MoaknoyeHo 10 il '
% Kabens Bbix. Hacrora: 512 Ny
M 512 Iy CurHan HenpepbiHbii

U 19 8 MaKCMMaNbHbIN TOK: 0.1A
! o & @ BeaonacHoe U Bxkn

P 10 Br

R 149 Om @ @

PucyHok 6.10 NapameTpbl reHepaTopa Ha 3KpaHe NpueMHuKa.

Haxatvem knasuiu npoLecc BbIXoAa reHepatopa Ha PeXum MOXHO OCTaHOBUTb Ha
NMPOMEXYTOYHBLIX 3HAYEHMSIX BbIXOOHLIX MapamMeTpoB reHepatopa. [anbHeliee M3MeHeHue
BbIXOAHbIX MapamMeTpoB reHepaTopa: yMeHbLUeHMe / yBENNYEHNEe YPOBHSI BbIXOOQHOIO curHana u
OTKITHOYEHME reHepaumm Npon3BoanTCst KnaBuWaMu:

= . «YMeHblieHne», ® - «YBenuyeHve» U Q) . «BBog» B COOTBETCTBMM C MOACKA3KOMN

S ACEN N
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7. PaboTa npMeMHMKa C BHELLHUMU AaTYMKaMu

MNMpuemMHuKkM mMoryt paboTaTb C pasnuMyHbIMM BHELLHUMU AaTymkamu npoussogcTtea «HIMO
TexHo-AC» (PucyHok 7.1).

MNMoaknioveHne BHELWHMX [OaTYNKOB pPEKOMEeHOyeTCA BbINOMHATbL MPpU  OTKIMKOYEHHOM
NATaHUU NPUEMHMKA.

r)
a) - nHaykumoHHble knewm Cl-105/XX, CI-108/XX n CI-110/XX;
0) - HaknagHas pamka NR-117M;
B) - ManorabapuTHbI 3NIEKTPOMarHUTHbIN gatunk MED-127,
) — AaT4YUKM KOHTpOSS KadecTBa usonsumm OKAN-117;
A) - Aatymk-onpenenntens gedekToB KomMmyHukaumm JOOK-117.

PucyHok 7.1. MoaxnioyeHne BHELLHUX AaTYMKOB.

MHOYKUMOHHBbIE KNeLlM MOoAKNiYalTca K MNpUeMHMKaM 4Yepe3 nepexodHon kabenb
AP027.02.010.

HaknagHas pamka NR-117M npumeHsieTca npu noucke gedektoB KaberbHbIX JIMHUN n
npu Bbibope kabensa M3 nydka NpoBOAOB.

ManorabaputHbli  9NEeKTpOMarHuTHbIM  gatumk  MED-127  umeeT  BCTPOEHHbIN
npegycunutens M gBa pexuma paboTbl - PEeXuM INEKTPOMarHUTHOrO [atyvmka U Pexum
MHOUKaTopa NepemMeHHOro anekTpuyeckoro nons. Mcnonbadyetcs ansa Bolbopa kabena ns ny4ka,
AJ151 NOMCKa CKPbITON NPOBOAKN U MecT 0bpbiBa kabens.

[atunk koHTpons kadectBa usonaumm [OKW-117 wn pgatymk-onpegenuternb AedekToB
KommyHukaumm LO[LOK-117 npegHasHaveHbl Onsi KOHTPONSl KayecTBa WM30OMSAUMM  3aLUMTHbIX
NOKPbLITUA ras3o- U HeTENPOBOAOB U MOUCKA MOBPEXAEHUS CUMOBbLIX KabemnbHbIX FIMHUK No
MeTody pasHOCTW NOoTeHLMaNoB.

I'IpM nogkno4YeHnn BHELWHEero pgatdyMKka Ha JKpaHe KpaTKOBPEMEHHO TMMOoABIAETCA
coobOuwieHne «[llogknoyeH BHELWHWA AaTyuk». Tun NOAKMNKYEHHOro K NPUEMHUKY [OaT4vuKa
obo3HavaeTcs COOTBETCTBYHOLLMM 3HA4YKOM B JIEBOM HWXXHEM YTy 3KpaHa gucnrea:

Q - npu pabote ¢ gatumkom OKN-117;
sz.:%__s* - npu pabote ¢ gatunkom AOOK-117;
- npu paboTe ¢ MHAYKUMOHHBIMY Knewamu, HaknagHon pamkon NR-117M
C-Z: nnmn gatymkom MED-127.
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B npuemHuke peanun3oBaHbl 4eTbipe BuAa WHOMKaAUMM Npu paboTe C BHELIHMMMU
aatumkamu: «Wkanay», «paduky, «Honb + JaTtunk» n «Muk + JaTyumky.

MpuemHuKk AMN-019.4(L). NMpremHmk AM-019.5(L). PyKoBOoACTBO NO 3KCNayataumm

Pexunm nHaukauum «Lllkana»

Mpumep nHankaumm npu pabote C MHAYKUMOHHLIMK Knewamu, HaknagHom pamkon NR-
117M wnu gatynkom MED-127 npuBeneH Ha Puc. 7.2.

JW50..7 kly 4, 65%8 00:32

il -

| ———1 MH,CI,VIKaTOp nonoxXeHuAa

7 3HAYEeHMA CUrHana
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LLkana AaTtumk 4 65 AE »

PucyHok 7.2. Pexxum nHankauum «Lkana».

Ha MHONKaTope OTO6pa)KalOTCFIZ LLKala ypoBHA BXOAHONo CUrHalla C BHELWUIHEro AaTt4yuka,
. 65 )
Ll,l/l(*)pOBbIe 3Ha4YeHnAa ypoBHEU CUrHarioB Tekywiero 3amepa - ==/ YPOBHA MaKCMMallbHOro

g D\
119) 54
CUrHana npeablayLmx 3amepos - b N UX pa3HOCTb -l'\J; K03 PULMEHT ycuneHus B ab.

Ha wkane B BuOe YepHON BepTMKamnbHOW MOMOCKM (PUKCUPYETCA MONOXKEeHWe 3HauyeHus
MaKcUMarnbHOrO BXOAHOMO CUrHanma C BHELWHEero AatyvMka npyv OaHHOM  KoadduumeHTe
yCUINEHUs.

N3meHeHne koadbduLmeHTa yCuneHnsa npomsBoanTcs COOTBETCTBYHOLLNMMM KITaBULLIAMWN.
HaxaTtnem kHonkn «Beepx» A («ABTO») nNpousBoguTca cbpoc npeablayLmnx 3aMmepoB 1
yCTaHOBKa YPOBHA BXOAHOrO0 curHana BenuumHon 50% wkanbl W, COOTBETCTBEHHO,

nepemMelwieHne mHanKatopa noJioxXeHnA 3Ha4YeHUA MaKCMMalribHOro curHalria Ha cepeanHy
LUKarnbl.

Mpn 3HaveHnn «Tekylly», npesbiwarLwemM npeabiaywiee sHavyeHne «Max», otobpaxaeTtcs
fa
A )
3HayeHne «L» paBHoe «0» 4, a 3HayeHne «Max» MeHsIeTCa Ha HOBOE MakcMmarnbHoe
3Ha4YeHne paBHOE 3HAYEHMUIO TEKYLLEro 3aMmepa « TeKyLL».
Mo pa3HOCTM ypOBHEW CUrHarnoB « Ay (A = «Makc» - «Tekywy») B COOTBETCTBUM C

Kputepuamn napametpa «CurHan pgedpekta» npueMHUK BOCMNPOU3BEAET COOTBETCTBYHOLLUI
3BYKOBOW CUrHam, KOTOPbIN CUrHanuM3npyeT o Hanvuue gedekra.

Onucanune pexuma mHaukaumm «llkana» npu metoge noucka AedekToB U30MALUKU Mo

MeTody « MUHUMYMa» C UCMNOJSIb30BaHNEM OBYXYACTOTHbIX pexumoB «2F 0.5-1 kl'u» nnu «2F 1-2
K'u» nanoxeHo B Mpunoxenun B.2 MeTtog «MUHUMYMa».

Pexum nuaukauun «Ipacpmk»

B pexunme «[paduk» Ha nHaukatope otobpaxaeT rpadvk M3AMEHEHUSA YPOBHS CuUrHana c
BHELLHEro JaTtyvMka BO BpeMEHU, COBUraroLmMinca cnpasa HaneBo C NOCTOSHHOW CKOPOCTbI0. Ha
9KpaHe oTobpaxaeTca KOIMMUUMEHT YCUNEHUS CUrHana BHELWHero pAaTyvka, yKkasaTernb
NOSIOXXEHNA KOMMYHMKaUUK, W, MPU COOTBETCTBYIOLWNX ANA WU3MEPEHUA YCroBUSAX, TOK B
KOMMYHUVKaLmMu 1 rnybuHa ee 3aneraHus.
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MameHeHVe koadpdpumumeHTa YyCUneHns BXOLAHOrMo CUrHana npou3BOAUTCA HaxaTuem
kHornok: «Bnpaso» ® - yBenuuenue, «Bneso» = - ymeHblIeHue.

HaxaTtnem kHonku «Beepx» A Nnpon3BoaMTCA aBToOMaTUdeckas yCTaHOBKa 3HaYeHus
YPOBHSA curHana senuynHon 50% wikanel. [pu ypoBHe curHana, npesbiwatowem 100 % wkansl,

Ha 3KpaHe BMeCTO TEKyLLero 3Ha4YeHns ypoBHS curHana otobpaxaeTcs aHauok Y4

Mpumep nHamkaumm B pexxume «Ipaduk» npu pabote ¢ gatymkom [OKN-117 npuBeneH Ha
PucyHke 7.4.

JW512 Tu o, 65%8 00:26
[4]
() rpaduk AKM {1 04 a6y

PucyHok 7.4. Pexxum nHgukauum «Ipaduk AKW» npu pabote ¢ AKN-117.

Pexumbl nHgmnkaumm «Honb + gatumk» n «lMuk + gartyumk» - pexumbl MHOMKaALMK, NpU
KOTOpPbIX Ha NHOMKaTope oTobpaxatoTcs:

- [1Be LuKanbl: WKana ypoBHS BXOAHOIO CUrHasa C BHELWWHero gatymMka u Hag Hel B pexnme
«Honb + gaTymk» - Wwkana «Homnb», a B pexume «lMuk + gaTymk» - Wwkana «luk» BxogHoro
curHana npuMeMHuka;

- yKa3aTesb MOMOXeHWNs KOMMYHVKALMU OTHOCUTENBbHO NPUEMHMKA B BUAE CTpEnky ==
pa3mep KOTOpPOW yBenuuMBaeTCsl NpU yaaneHun oT OCU KOMMYHUKaUMM U NMpUHMMaeT By 4
Korga NPUEMHUK HaXOAUTCS Hagd KOMMYHUKaUWEN;

- KO3 PULMEHT YyCUNEHUS BXOAHOMO CMrHana BHeELHeEro gaTyuka.

Mpumepbl nHgMkauum B pexume «Honb + gatymk» n «Muk + gaTymk» npu paborte c UH-
AYKUMOHHBIMW Knewamu, HaknagHon pamkorn NR-117M vnn gatynkom MED-127 - PUCYHOK 7.4.

JAS12 Ty %, 65%8 00:27 JW512 Iy 4, 65%8 00:27
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PucyHok 7.4. Pexxnmbl nHaukaummn «Honb + gatymk» n «luk + gatymk».

HaxaTtnem KHormku «BBer» A aBToOMaTn4eCkn N3MeEHEHUeEM KOQ(bC*)I/ILI,I/IeHTa ycuneHuna
npon3BoanTCA C6DOC 3Ha4YeHnA MaKCuMalribHoOro 3amepa «Makec» wu yCTaHOBKa 3Ha4YeHUusA
TEeKyLlero ypoBHA CUrHana «BHew» BennumHon 50% Lwikanbl BHELHEro AaTymKa.
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8. TexHn4yeckue xapakTepmcTukm npuemHuka All-019.4 (4L)

MapameTp

3HayeHune

YacTtoTbl omnbTpoB

50, 60, 100 («KaTtoa. 3awi.»), 120, 300, 512, 1024, 8192,
32768 'y, 200 kI'y

Pexnmbl «LLinpokas nonoca»

Onektpocetn, WM, Ceasb, 50..7 kl'y

[lByX4acTOTHblE pPeXunMbI

512 /1024 kl'u; 1024 / 2048 'y,

Pexumbl «[1Be Tpaccbi»

512/50Ty; 1024 /50 Ny

«CBoga» YyacToTa

Tpu pegakTnpyemble 4acToTbl U3 auanasoHa
51... 40000 'y

YacTtoTta hunbTpa B pexkume «30Ha»

512 Tuy; 8192 Ty

[JnHamMmmnyeckmin gnanasoH BXOOHbIX CUTHAIIOB

140 ob

Konundyectso BCTPOEHHbIX AaT4YNKOB

5

MakcumanbHas 4yyBcTBUTENLHOCTL (33 KIL)

3 MKA Ha paccTtosaHun 1 m

Mogknovaemble BHELLIHME OATUYUKK

OKWN-117, DKI-65, 4OOK-117, MED-127, NR-117M,
Cl1-105(108,110)/XX npoussoactea « TEXHO-AC»

[anbHOCTb CBA3W Npu ynpasneHnm
reHepatopom ans All-019.4L

[o 1200 M npn npamon BUANMOCTH

Onpegenenne rnybuHbl 3aneraHus
KOMMYHMKaLnn

0,01....30,00 m

ToYHOCTb onpeaeneHna Fﬂy6VIHbI 3aneraHuma

+ 5 cm npu my6buHe oo 1 wm,
+ 5% npwu rnybuHe cebiwe 1 m

VlsmepeHme «CUrHasribHoOro» Toka B
KOMMYHUKaunun

0,001....50,00 A

ToyHOCTb onpegeneHna oc KOMMyHUKaunn

+ 5 cm npu my6uHe o 1 wm,
1 5% OT rny6uHbI 3aneraHusa npu rnybvHe cebiwe 1 m

PaboTa ¢ uMnynbCHbIMK CUrHanamm

Mpu paboTe ¢ reHepaTopamu NPOU3BOACTBA
«TEXHO-AC»

BusyanbHasa nHaukaums

Oucnnen 4.3", TFT, 480x272, 1000 cd/m?, 16 MrH LBeTOB
aBTOMaTMyecKas U py4qyHasi perynmpoBKka sipKoCTu

PeXxumbl nHaMkauum

«Tpacca», «[IBe Tpaccobl», «2F», «'paduk 2F»,
«Muk», «Honby, «paduk Makey, «"'paduk MuHy,
«Mun/Make», «LLkana» , «3oHa»

3BykoBasi MHOMKaLUS

- CMHTe3npoBaHHbIN 3BYK ¢ YM;
- HatypanbHbIi;

- 3BYK HaXXaTusi KHOMOK;

- CurHan gedpekra.

NcToYHMK NnnuTaHmns

- BcTpoeHHbIn akkymynsTop 12,8 Aw;
- BHewHwin nctoynmk 5 B, 3A (Power Bank).

Pexum «CoH»

0...23 yac 59 muH

Bpems HenpepbIBHON paboTbl OT OAHOIo
komnnekTa Li-ion 6atapen

He meHee 8 yacoB npu sapkoctn akpaHa 100 %

TeMHepaTypa 3Kcnnyartaunn / XpaHeHUA

-30...60/-30...60 °C

CreneHb 3alunThl Kopryca IP54
MabapuTHble pasmepsbl 330 x 140 x 700 mm
Bec, He Oonee 2,35 kr
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9. TexHn4eckme xapakTepucTukm npumemHuka Ar-019.5 (5L)

MapameTp

3HavyeHue

YacTtoTbl ounbTpoB

50, 60, 100 («KaTtoa. 3awi.»), 120, 300, 512, 1024, 8192,
32768 'y, 200 kI'y,

Pexnmbl «LLnpokas nonoca»

Onektpocetn, WM, Ceasb, 50..7 kl'y

,D,BquaCTOTH bl€ PEXUMbI

512 /1024 kl'y; 1024 / 2048 kl'y

Pexumbl «[1Be Tpaccbi»

512/50y; 1024 /50 'y

«CBoga» YyacToTa

Tpu pegakTpyemble 4acToTbl U3 auanasoHa
51... 40000 'y

YacTtoTta punbTpa B pexume «30HA»

512 u; 8192 'y

[JdnHammnyecknin ananasoH BXOOHbIX CUrHAIOB

140 pb

Konun4yectso BCTPOEHHbLIX AAaTYNKOB

5

MakcumanbHas 4yyBcTBUTENLHOCTL (33 KIL)

3 MKA Ha paccTtoaHun 1 m

O6bem namaTn mogynsa GPS

He meHnee 500000 To4ek

MopakntovYaemMble BHELLHUE AaTYnKK

OKWN-117, DKI-65, 4OOK-117, MED-127, NR-117M,
Cl1-105(108,110)/XX npoussoactea « TEXHO-AC»

[anbHOCTb CBA3W Npu ynpasneHnn
reHepatopom ans All-019.5L

[o 1200 M npn npamon BUANMOCTH

Onpepgenenne rnybuHbl 3aneraHus
KOMMYHMKaLMn

0,01....30,00 m

ToYHOCTb onpeaeneHna Fﬂy6VIHbI 3aneraHma

+ 5 cm npu rny6uHe go 1 m,
+ 5% npwu rnybuHe cebiwe 1 m

VlsmepeHme «CUrHasribHOro» Toka B
KOMMYHUKaLUUn

0,001....50,00 A

TouyHOCTb onpegeneHna oc KOMMyHUKaunn

+ 5 cm npu rnybuHe o 1 m,
1 5% oT rny6uHbl 3aneraHnsa npu rnybvHe cebiwe 1 m

PaboTa ¢ nMmnynbCHbIMW CUrHaNamm

Mpu paboTe ¢ reHepaTtopaMun NPOM3BOACTBA
«TEXHO-AC»

BusyanbHas nHaukaums

Oucnnen 4.3", TFT, 480x272, 1000 cd/m?, 16 MnH LBeToB
aBTOMaTW4eckasi M pyyHast perynmpoBKa SpKocTy

PeXxumbl nHaukauum

«Tpacca», «[IBe Tpaccbi», «2F», «'paduk 2F»,
«[uky», «Honby, «Ipaduk Make», «I'padumk MuH»,
«MuH/Make», «Lkana», «3oHa»

3BykoBasi MHAMKALMNS

- CMHTEe3MnpoBaHHbIN 3BYK ¢ YM;
- HatypanbHbIi;

- 3BYK HaXaTmns KHOMOK,;

- CurHan pgedekTa.

NcTouHMK nutaHmus

- BcTpoeHHbIn akkymynsTop 12,8 Aw;
- BHewHuin nctovHuk 5 B, 3A (Power Bank).

Pexum «CoH»

0...23 yac 59 muH

Bpems HenpepbiBHOW paboTbl OT OAHOro
KomnnekTa Li-ion 6atapen

He meHee 8 yacos npu gpkoctn akpaHa 100 %

TeMHepaTypa 3Kcnnyartaunn / XpaHeHUA

-30...60/-30...60 °C

CTteneHb 3aWwmnThl Kopnyca IP54
MabapuTHble pasmepsbl 330 x 140 x 700 mm
Bec, He Oonee 2,4 kr
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MpunoxeHne A. Bbi6op kabensa u3 nyyka ¢ UCNosib3oBaHNEM BHELUHMUX JaTYMKOB

MpuemHuKk AMN-019.4(L). NMpremHmk AM-019.5(L). PyKoBOoACTBO NO 3KCNayataumm

Bbi6op kabensa U3 ny4yka no HanbonbLieMy YPOBHIO CUrHana

MopaTe B MCKOMbIM Kabenb curHam OT TPacCUMPOBOYHOrO reHepaTtopa W obecneynTb
«BO3BpaT TOKa» K reHepartopy (Hanpumep, 4epes 3emnto). Bce BbIxogHble KOHLblI Kabenen
nyyka AOMKHbl BbITb MOAKIIOYEHbI K «BO3BpaTHOM» Lenu. PekomeHayeTcs Ha reHepaTtope u
NPUEMHMKE YCTAHOBUTb UMMNYIbCHBIN PEXnm paboThbl.

MNMooyepeaHO U3MepPsIS YPOBHWM CUrHaNoB Ha kabensix B Myyke, «BblAeneHHbIn» kabenb
onpegensieTcs No HamborsbLleMy YPOBHIO CUrHana.

3amepbl NPoOM3BOAATCSA MNYTEM HaAeBaHUSA Knewen WHAOYKUMOHHBIX Ha Kabenb,
npuknagbiBaHMeMm K kabento Kpomku HaknagHom pamkm NR-117M wnu  gatumkom MED-127

(PucyHok A.1).
! Ka6enblv’

KaGens 1 |

Kabenb 2 |

abens

PucyHok A.1 Bblibop kabensi 3 nyyka BHELUHUMW JaTYMKaMMU.

MepekntoyaTenb pexmnmoB paboTbl gaTymka MED -127 npu 3amepe A0MKeH HaxoaMTbCs B
MOMOXXEHUN SNEKTPOMarHMTHOro gaTtymka «3 ».

Ha PucyHke A.2 nokasaHbl OCWM MaKCUMarbHOW U MWHUMAnbHOW YyBCTBUTENbHOCTU
patymka M3[-127. MNMpu BbIGOpe kabens n3 rnyyka MOXHO NPUMEHATb Kak MeTo[ Makcumyma
(PvcyHok A.3), Tak u metoa MuHUMyma (PucyHok A.4).

! Ocb MakcumansHoM
[ UyBCTBMTENBHOCTH AaTuMKa

_.__.-._,;_ /

Ocb MUHUManNbHOWM
YyBCTBUTENBLHOCTH AaTuMKa

PucyHok A.2 Ocwu vyBCcTBUTENBHOCTN AaTynka MED-127.

&k

Y

e ]
o | Kabenb
T - .
- - ]
1
PucyHok A.3 MeToa MnHumyma. PucyHok A.4 MeToa Mmakcumyma.

OLI,eHKy YPOBHA CUrHama MOXHO MnpoBOAUTb U MO CUHTE3NPOBAaHHOMY 3BYKY AMHaMUKaA:
4acCToTa 3BYKOBOIo curHana rnponopunoHaribHa ypOBHKO CUrHarna.
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MpunoxeHne b

Mouck aecekToB Ha KabenbHbIX JIMHUAX

[NaBHble NPUYMHBI NOSIBNEHUS AeEKTOB Ha KaberbHbIX MNHNUAX:

*  He 3pEeKTUBHOCTb 3aLMTHOM annapartypsbl;

*  MpPOM3BOACTBEHHLIE AedeKTbl Ha NpoBoaax kabens;

*  KpyTble M3rnbbl U1 MexaHMYeCcKne NosIoMKM, ONYLEHHbIE B NpoLecce Npoknaakm kabens;

*  MOBpEeXOeHusi, BO3HMKalOLWME Mpu IJKCNnyaTtauuu: cTapeHue u3onauum,

KOppOo3usi MeTansos, pa3pbiBbl Npy NPON3BOACTBE 3EMIISIHbIX paboT.

OueHKa cocTosiHMSA KabenbHOM NMMHUN 1N NOUCK AedEKTOB NMPOM3BOAATCA Ha 06ecToYeHHOM
KabenbHON NMMHUN C UCMNONb30BaAHNEM TPACCUPOBOYHOIO reHeparopa.

B.1 NMouck pedektoB B pexume «Ipacdumk Makc»

Pexxum npuemHuka «[lpacdmk Makc» Ha OCHOBaHUM W3MeEHeHUN opMbl rpaduka
No3BOMSeT MNPOM3BOAMTbL TOYHYK FOKanu3auuilo  MarucTpanu wn  MNouck  Aedekros
KOMMYHUKaLMI.

Hwke npeactaBneHbl Buabl rpaduMKOB Ha AWCMNAEe MNpUEMHUKA Npu 3aMepax YPOBHSA
curHana (HanpsKeHHOCTU 3MEKTPOMAarHUTHOrO Mofd) Hag MecTaMyM  KOPOTKOrO 3amblKaHus
xun (K3): ¢ ogHodasHbim K3 (PucyHok b.1), aByxdasHbeim K3 (PucyHok b.2).

Ha PucyHke B.3 npuBegeHa ¢opmMa M3MEHEHMS HaNPsHKEHHOCTU 3NEKTPOMarHUTHOro
nons no Tpacce kabens ¢ mexaydasHoim 3amblikaHmem xun (K3).
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PucyHok B.1 K3-ogHodbasHoe. PucyHok b.2 K3-gByxdasHoe.

a - CXemMa NnoAKnw4veHunda reHepartopa

3BYKOBOM YacTOThbl:
1 - reHepaTop 3BYKOBOW YacCTOThI;
2 - NOBPEXAEHHbIN Kabenb;

é

1K
Ly

a) 3 - MecTo MexaydasHoro

nospexaeHuna kabens;

L 6 - «KpuvBas u3MeHeHWs Hanps-
YKEHHOCTW 3NEeKTPOMarHMTHOro nons fno
Tpacce kabena c MexaydasHbIM

& 3aMbIKaHNEM XWIT:

d - Wwar ckpyTKuM Xun kabens;
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Tennompacca Mypma  Kabemo c # d Ha yyacTke c mMydTON;
8) 8”‘9'";’5%;90"0” B - Tpacca NpoKNagkM MOBpex-

JEeHHOoro Kkabens.

PucyHok B.3 MNameHeHne HanpsikeHHOCTWN 3NEeKTPOMarHMTHOro Nong no Tpacce kabens ¢
MexaydasHbIM 3aMblKaHUEM XXUT.
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B.2 OnpepeneHue mecrta mexdgasHoro K3 meToaom Bo3BpaTHOro ToKa

MpuemHuKk AMN-019.4(L). NMpremHmk AM-019.5(L). PyKoBOoACTBO NO 3KCNayataumm

Mpn onpepeneHnn mecta mexdasHoro K3 metogom BO3BpaTHOMO ToKa Heobxoaumo
obGecneunTb AOCTyNn K MNOBpexaeHHoOMy kabento B npegnonaraeMoMm Mecte pgedekra.
CoBMECTHO C NPUEMHMKOM UCNOoNb3yeTcs HaknagHaa pamka NR-117M.

Ha 3amkHyTble Xunbl NOBpeXAeHHOro kabensa ¢ reHepaTtopa nogaeTcs CUrHam 4acTtoTOM
512 'y, n NPON3BOAMUTCS U3MEPEHME ANEKTPOMArHUTHOrO Nons BOKpyr kabens (PucyHok 6.4).

MecTo 3amepa Ao gedekra

MecTo 3amepa 3a gedeKkTom
Mpsamoi Tok

Bo3BpaTHbIN TOK MNMoBpeXaeHHbI cMNoBOI Kabenb

MecTto mexdasHoro K3

HaknapgHas pamka NR-117M

MNepemeHHOEe
3N1eKTPOMarHUTHoe none

NepemeHHOE
«BO3BpPaTHOro» TOKa

3/IEKTPOMArHUTHoE nose
«MNPAMOro» TOKa

CunoBsoi Kabenb

PucyHok Bb.4 OnpepneneHune mecta mexdasHoro K3 meToqom BO3BpaTHOrO TokKa.

Mpn BpalleHnn gaTynka BOKPYr kabens B mMecTe O AedekTta 3a oguH nosHbii 06opoT
YPOBEHb CuUrHana Ha npuemHuke byaet ABaxabl AOCTUraTb MakCUMarbHOrO U MUHMMAarbHOIO
3HayeHus (cMm. PucyHok A.5). MNpu BpaweHun gatymka BOKpYr kabensi B mMecte 3a AedeKkTom

noaobHble N3MEHEHUsI curHana 6y,El,yT OTCYyTCTBOBATb.
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MpunoxexHune B

Mouck pedekToB N3onNALMM KOMMYHUKaLUN

Mounck gedekToB N30nAUMM KOMMYHUKaUMA NPON3BOAUTCH C UCMOSIb30BAHNEM BHELLIHUX
AaTYNKOB: AdaTyMka KOHTposisa kadectBa usonduumn (PucyHok B.1l) u pgaTtyuka-onpegenvrens
aedektoB komMmyHukauum JOOK-117 (PucyHok B.2).

PucyHok B.1 [atumk AKN-117. PucyHok B.2 Hatumk AOLOK-117.

Mepen ucnonb3oBaHvem gatdvka OKW-117 HyXHO nepeBecTn ero U3 TpaHCMOPTHOro

NMONOXeHUndA B pa60l-|ee:
\\\

ocBob6oanTb HakKnagHyro BblABUHYTb BHYTPEHHKOKO 3aTAHYTb HAKMOHYHO ral7||<y
ra|71|<y LITaHrMn WTaHry o ynopa LUTaHrn

—\L

aHarnorn4yHo BblABUHYTb NOTSHYTb Ha cebs OTBECTM LUTAHry BNpaBo A0 Co-
BTOpPYIO onopy BHYTPEHHIO0 LUTAHTY eanHeHus ¢ PUKCaTopoM

CpeqHee nonoxeHue cukcatopa cootsetctayeT yrny 30°, kpaitHee - 60° (PucyHok B.3).
MakcuMarnbHoe  pacCTOsHUE  Mexay  SMeKTpoAaMy  COOTBETCTBYET — MaKCUMarbHOVA
YYBCTBUTENbHOCTM AaTumKa.

3-NO3NLMOHHBIN NepeknoYaTens ocnabneHns
curHana

- B nonoxexumn «O» - curHan 100%

- B NonoxeHun «l» - curHan ocnabneH B 5 pas
- B nonoxeHun «ll» - curHan ocnabneH B 25 pas

PucyHok B.3 Hatumk KW-117.
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Mepen Hauyanom paboT cnepyeT nepekniovatesnb AaTynka YCTaHOBWUTb B MOMOXEHUE
«O». Ecnu B npouecce noucka npu koadpdpurunente ycunenna 0 b ypoBeHb BXOQHOrO curHana
6onbwe 90%, cnepyeT ycTaHOBUTb nepeknoyaTenb B nonoxeHuwe «l» (Npy ganbHenwem
yBENUYEHUN curHana - B nonoxeHue «ll»), a 3aTem npoBect perynmpoBky KoadpdpuumneHTa

YCUNEeHUsi NpMeMHMKa A0 YPOBHS BXxogHoro curHana ot 50 go 70%.

Mpwn pabote ¢ JOMOK-117 obcnegoBaHme nNpon3BoaUTCA ABYMS onepatopamMu, KOTopble
AepxaT B pykax nameputenbHble anektpoabl (PucyHok B.4).

PucyHok B.4 Onpepgenenue gedekros nsonsaumm npu nomowm JOOK-117.

AnekTpoabl cnegyeT Aepxatb, NErko cxvuMmas B pyke, obecneymBasi KOHTaKT arekTpoaa ¢
koxewn (PucyHok B.5).

Mpn oTpuuaTtenbHbIX TemnepaTtypax pekoMeHOyeTCs UCMNOoMb3oBaTb Tenmble pyKasBuULbl
(Pvc B.6).

PucyHok B.5 Onektpog O0OOK-117.

Cxema nogknoveHus reHepartopa K KOMMYyHUKaLlnn noka3aHa Ha PI/IcyHKe B.7.

r Tt F
Ik

7

PucyHok B.6 Cxema noaknoyeHus reHepatopa npu noncke edeKkToB n3onsauuu.

Mpn OBWXEHMM BOOMb OCUM KOMMYHMKaLMKW, MPOU3BOAUTCS OLIEHKa YPOBHS CUrHana
(pa3HOCTb MOTEHUMANOB MeXAy 9neKkTpoaamMy [aTynka) - MEeTOAOM  «Makcumymay Unu

MeToaoM « MUHUMYMaAY.
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B.1 Metoa «makcumyma»

[Mpn noucke mecrta noBpexaeHuUs MU3oNAUUM MEeTOAOM «MAaKCUMYyM» OAWH N3 BXOAHbLIX
BbIBOAOB (KOHTaKkTHbIX wTblipen OKWU wnu anektpogos AOLK) cneayet pacnonarate Hag
Tpaccon, a BTOPON — Ha MakCMMalnbHOM pPacCTOSHUM OT TpaccCbl, B HanpaBneHuu
nepneHaKynsapHOM ee OCHu.

KoHTakTHble wTblipn KW onepaTop, nepeaBurasicb BOOSb TpacChl, Nepuoguyecku, C
NMHTEpBanom nNpubnuanTenbHo 1 M, nNorpyxaeT B rpyHT. MamepeHusa GyayT npaBunbHbIMU BO
BpeMSsi HaAEeXKHOIO MOrpy>XeHUS KOHTaKTHbIX LUTbIPEN B rPYHT.

Onektpoabl AOOK TpaHcnopTupyoTca OBYMS onepatopamu, Haxodawmmuics apyr oT
Apyra Ha pacCTOsiHUM ANWHbI COeanHUTENbHOro nposoga. [lpu 9TOM M3MepeHUst MOXHO
NPOBOANTb HEMPEPBLIBHO Ha X0y (He OCTaHaBNMBAsCb HA BPEMS U3MEPEHUS).

CuvrHan nnaBHO HapacTaeT npu npubnuwxeHUM K MecTy nospexaeHus. [octuraet
MaKkCcMMyMa, KOrda OOUH U3 KOHTaKTHbIX 9N1EKTPOAOB HAXOOUTCH Ha4 MECTOM MOBPEXAEHUS, U
Aanee nnasHO ymeHbLuaeTcsa (PucyHok B.7).

MAX YPOBEHb MAX YPOBEHb

JCMFHANA chHAnA
‘ i
{ 1

NOBPEXOEHUA ! ),
M3onAauunn A NOBPEXAEHUA
nsonauuu

PucyHok B.7 MeToa «Mmakcumyma.

MeTon «MakcMMyMm» MO3BONSET HaAEeXHO ONpedennTb HanuuMe MOBPEXAEHMWs, OOHAKO
obnagaeT HEeBbICOKOW TOYHOCTbIO Nlokanusauun mecta. [puymMHa coCcToMT B TOM, YTO KpuBast
N3MEHEHUS YPOBHS CUrHana MMeeT NnaBHbIi MakCUMyM.

B.2 Metoa «MuUHUMYyMa»

Mpn noncke mecta NoBpeXAeHUs U30NAUMM MEeTOLOM «MUHUMYM» KOHTAKTHbIE LUTbIPK
OKN-117 vnu anektpoabl AOLK-117 cnepyet pacnonarate Hag TpaccoW, BOOMb OCU
Tpacchl.

Mpn wncnonb3oBaHUM MeToAa «MUMHMMYM» CUTHan npu  nNpuoNMXeHuM K MecTy
NMoBpEeXOEHNsT CHavana nnaBHO BoO3pacTaeT, [fanee pes3ko YbbiBaeT [0 Kakoro-To
MWHUMAIIbHOrO 3Ha4YeHus1, 3aTeM No Mepe yaaneHus OT MecTa MOBPEXAEHUS OH CHOBa pe3ko
BO3pacTaeT v aanee nnaBHoO yObiBaeT.

Mecto noBpexaeHuss OygoeT HaxoguTbCA MnocepeauHe Mexay 9nekrpogamm B TOT
MOMEHT, Korga curHan 4octur MMHMManbHoOro 3Ha4yeHnsa (PucyHok B.8).
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MIN YPOBE NS CATHANA MIN YPOBE
B y Hb

! ?\1? OBHg o CUMHANA
1

PACNONOXEHME AIATHUKA

NOBEPXMHOCTL JEMNM

”OBEPXHOCTbsemnM

MECTO 7

ROMMYHUEAUNA! NOBPEXAEHUSA
° M3onsiuum
5

PucyHok B.8 Meton «MUHUMyMa».

HOatumnk OOOK-117 obecneumBaeT Gonee «BbICTPbIN»Y METOA MOUCKa MOBPEXAEHUN, UTO
0COBEHHO BaXXHO ANl MPOTSHKEHHbIX KOMMYHUKauun, a gatdmk [JKN-117 obecneuymsaeT 6onee
BbICOKYK 4yBCTBUTENBHOCTb U TOYHOCTb flOKanuaauuMmM MecTta noBpexaeHusi, n ans paboTbl C
HUM TpebyeTcsa oamH onepartop, a He ABa Kak npu padote ¢ JOOK-117.

Ana adppekTMBHOro novcka gedekToB U3onsaumMm no MetTogy «MUHUMYyMa» C gaTynkamu
OKN-117 v JOOK-117 paspaboTaH cneuunanbHbI METOL C UCMOMb30BaHMEM [ABYXYACTOTHbIX
pexumoB «2F 0.5-1 klu» vnn «2F 1-2 klu», KOTOpble MO3BONAT MOKasbliBaTb Ha 3KpaHe
npueMHunKa HanpasneHue Kk gedexTy.

MeTon Ha OCHOBE CpaBHEHMsi NocrnefoBaTenbHbIX 3aMEepPOB Pa3HOCTM MOTEHLMANoB

no3BonsieT oTobpaxkaTb HAa MHAMKATOPE yKasaTenb HanpaBreHUsl, KOTOPbI MMeeT Bua A npu

OBWKEHUM B CTOPOHY pAedbekta, U MeHsieT Bug Ha obpaTHbIn - «‘l» npyu 3amepax nocrne
NPOXOXAeHUs Aedekta, M BOCMpPOM3BOAUTbL 3BYKOBOM curHan «CurHan pedpekray,
CUTHaANM3NPYLLMA O HanNn4Yum gedoekra.

Mpyn S9TOM Ha wuHOMKaTOpe OTOOpaxalTcs UMPpPOBbIE 3HAYEHUS YPOBHS CUrHana
TeKyLLero 3aMmepa, ypoBHS MakCUMasnbHOro curHana npegblaywmx 3amepoB U UX pasHOCTb.

Mpumep nHankauum npu pabote ¢ gatumkom [OKW-117 B pexume «llkana» npuBeneH Ha
PucyHke B.9.

Ha wkane B BMOe 4YepHOW BepTUKaNbHOW MOSIOCKM (PUKCUMPYETCSH MONoXeHUe 3HadYeHud
MakCUMarnbHOr0 BXOLHOrO CUrHana C BHELWHero paaTtyMka npu AaHHOM  KO3ghdULMEHTE
yCUNeHus.

HaxaTtuem kHonku «Bepx» («ABTO») npousBoauTcs cObpoc npeablaymx 3amepoB U
yCTaHOBKA YPOBHA BXOOHOro curHana BenuunHon 50% wkanbl WM, COOTBETCTBEHHO,

nepemMewieHne unHOAnKaTtopa rnosfioxKeHnd 3Ha4vYeHua MaKCUMalribHOro curHana Ha cepeuHy
LLUKanbl.

M\2F 1-2ky 4~ 100% 11:14
1.65 A WNHAMKATOP NONONKEHUSA
| 3HauyeHus
< > MaKCMManbHOro
curHana
{ S\ SA4 1“1"9\ (Ha npumepe -119)
4(ss) (52) (19 1324

fWrana AKN {25pB6)

PucyHok B.9 Pexum nigukauum «lkana» npm pabote ¢ JKWN-117.
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Make

@ - YpoBeHb MakcMMaribHOro curHana npeabiaywmnx 3amepoB - «Max»;

/ Tekywy
@ - YpoBeHb curHana TekyLero 3amepa - « TeKyLy;

A
54 ) - PasHocTb ypoBHeli curHanos «Makey» n « TekyLyy - « VAN

Mpwn 3HaveHnn «Tekyl», Npesbiwaowem npegbiayuiee 3HadeHne «Max», otobpaxaeTtca

A
A Q)

3HayeHne «Ly» paBHoe «0» , @ 3HayeHne «Max» MeHfeTCA Ha HOBOE MaKcuMarbHoe

3HayeHue paBHOE 3HAYEHMUIO TEKYLLEro 3amepa « TeKyLL».

Mo pasHOCTN ypOBHEW CUrHamnoB « Ay (A = «Makcy» - «Tekylw») B COOTBETCTBMM C
Kputepuamu napametpa «CurHan gedpekta» npuemMHUK BOCNPOM3BEAET COOTBETCTBYHOLLMI
3BYKOBOW CMurHarm, KOTOpbIM curHanuaupyet o Hanuuve pedpekra. [lpy sToM ykasaTernb
HanpasfieHus1 curHana 4> MEeHSIeT BMA Ha «‘l’».

Mpn paboTe Ha YacToTHbIX pexnmax «2F 0.5-1 k'u» n «2F 1-2 k'u» BMA skpaHa aucnnesa
B OpYrMX pexumax uHauMKaumm nokasaH Ha pucyHke B.10 Ha npumepe pabotbl ¢ KW Ha
yactote «2F 0.5-1 klMu».

o, 65%5 00:25 o, 65%5 00:25

JW2F 0.5-1kI

(“g) I l o -

JW2F 0.5-1kI

@

Daza

(o) [l

VA 50

[©

AsTo

T

@

AsTo

A A
{—JHonb + AKM {104 pB) YNk W OKN €104 nb)
«Honb + AKN» «Muk + OKN»
JW2F 0.5-1kIy % 65%8 0026
[4]
YKasaTenb
HanpasNeHua curHana
() rpadmk KM €104 gB)y
«Ipadouk JKN»

PucyHok B.10 NHankaumsa B pexxumax «Honb + OK», «Muk + OKW» n «"pacdmk OKN»
npu pabote Ha yacTtoTe «2F 0.5-1 klMu»

MHgukaums npu pabote ¢ gatumkom [O[K-117 aHanornyHa vHAMKauum npu pabote ¢
patymkom OKN-117.
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MpunoxexHune I'
O6GcnepoBaHue MECTHOCTU Nepea NpoBeAeHMEM 3eMNsIHbIX pabdoT

B nepByto ovepeab y4acTok MECTHOCTUM HeobxoamMMo obcrefoBaTbh TPACCONOUCKOBLIM
NPUEMHUKOM B MACCMBHOM pexXume Ha npeameT OBOHapyXeHUSs U3MYyYEeHUN HarpyXeHHbIX
anektpokabenen, TpybonpoBOAOB C KATOAHOW  3alMTOM U 3NEKTPONPOBOAALLMX
KOMMYHVKaLMA C HaBedeHHbIMKU TokaMu. C 3TOM Lenbio MPUEMHUKOM B LUMPOKOMOSIOCHOM
pexunme obcnenyeTca nepumMeTp yvacTka.

O Hanuumn koMMyHuKaumn ByaeT nHOpMUpPOBaThb yKasaTefb NOSIOKEHUS Tpacchbl U
napameTp «Cuna curHanay.

3aTtem obcnegoBaHue NPOBOANTCS Ha NpeamMeT obHapyxeHnsa obecToueHHbIX kabenen
N 3NeKTponpoBoAsAWMX TpybonpoBOoOOB B aKTUBHOM pexuMme Ha 4vactoTe 8192 [y c
NCcnonb30BaHMEM TPaACCOMNOMCKOBOro reHepaTtopa U MHAYKUMOHHOM aHTeHHbI MOM-301.X.

HeobxoanMmMo y4yuTbiBaTb, YTO MHAOYKUMOHHAs aHTEHHa Haunydwmm obpasom HaBoauT
nepeMeHHOe 3MEeKTPOMarHUTHOE Mofie Ha KOMMYHMKaUMIO, KOrda pacrorioXeHa C Henl B
ogHon nrnockoctn (PucyHok [M.1).

MN0CKOCTb pacrnonoxeHua MHAVKLI,MOHHO[Z dHTEHHbI NpU HaBeaeHUN CUTHANa

—
—
—
—-—

KommyHuKauma

PucyHok I'.1 HaBepgeHue curHana MHOyKUMoHHon aHTeHHon MOM-301.X

CHa4vana Hy)XHO ybeamuTbCs B OTCYTCTBUMM KOMMYHWUKALMW B KOHKPETHOW Toudke. [Onsd
3TOro OAuH ornepaTop C NPUEMHMKOM pacnoriaraeTca Hag TeCTMPyeMoW TOYKOW, a OpYyron
onepartop nepemellaeT MHAYKUMOHHYIO aHTEeHHY, HanpaBeHHY B CTOPOHY NpUEMHMKa, No
MONYOKPY>KHOCTU C pagumycom He meHee 10 metpoB (PucyHok [.2). O6cnenoBaHne mMoxeT
BbIMNOMHUTBL N OOMH OnepaTop, NepecTaBnsas MHAYKUMOHHYIO aHTEHHY.

P Vet el L PPN

-— -
T - - ——

PucyHok .2 TlpoBepka OTCYyTCTBUS KOMMYHUKaLMU B KOHKPETHOW TOYKE.
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Mpn OTCYTCTBMM KOMMYHUKAUMW HaL TECTUPYEeMOM TOYKOW, PacCrnorfioXuTb
WHOYKUMOHHYK0 aHTEeHHY T[OpU30HTanbHO (MoAcTaBka aHTeHHbl B 9TOM  Crlydae He

ncnonb3yeTcs).
NHOYKUMOHHYO @aHTEHHY MOOKMIOYMTL K BbIXOAY reHepatopa 1 BKIOYMTb reHepaumio.

MoLwHOCTb reHepaTopa BbIOWPAOT W3 YCNOBUS MWHMMAanbHOTO €ro BO3OEWCTBUS Ha

NMPUEMHUK C y4eTOM pa3mepoB obcrieqyemMoro y4acTka.
3amepbl NpoM3BOANTb, NepemeLlasicb No nepumeTpy yvactka (PucyHok IM.3).

Bo3moxkHOe nosoxeHue
Tpybonposoaa

Bo3mo»KHOE nofoKeHue
cnnosoro Kabens

PucyHok .3 O6cnepoBaHue yyacTtka MECTHOCTM.

Hanunune 1 MecTo npoxoXZeHus KOMMYyHMKauuiA OnpedenstoT Mo  ykasaTerto
MOMOXEHMS1 OCU KOMMYHMKaLIMM U YPOBHIO BXOOHOIO CuUrHana.
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