MpuémHuk «Ctankep» MT-14
PykoBOoACTBO NO aKcnnyatauum

PAlNM.464333.007P3



HacToswee pykoBoacTBo no akcnnyatauum (P3) npegHasHayeHo Ans 03HaKoMeHUs
C YCTPOMCTBOM M NpuHUMNoMm paboTbl npuémHuka «Ctankep» [1T-14 (B ganbHenwem -
NPUEMHUK) U COOEPXKUT CBeAeHUs, HeobxoouMmble ONS €ro npaBWSIbHOW 3KChnyaTauum,
Mepbl 6€30MacHOCTN U METOANKY MPOBEPKMN.
YcnoBua skcnnyatauyum:
- 3Ha4eHns paboyven Temnepatypbl OT MuHyc 20 go nntoc 55 °C;
- OTHocuTenbHas BnaxHoctb 40 90 % npu Temnepatype nntoc 30 °C;
- aTMocepHoe gasneHune ot 60 go 106,7 klMa (ot 460 go 800 mm pT. CT.).
HopmanbHble ycrnoBust akcnnyaTaumm:
- TemnepaTtypa oKpyxaroLLero Bosgyxa ot nntoc 15 go nntoc 25 °C;
- OTHOCUTENbHas BNaXHocTb Bo3ayxa ot 30 ao 80 %;
- aTMocepHoe gasneHne ot 84 go 106 klMa (ot 630 go 795 mm pT. CT.).
MpnémHKMK BbINONHEH B Kopnyce ucnonHenus 1IP54 no NOCT 14254.
Mo 6e3onacHocTn npuemMHunk cootsetcteyeT FOCT IEC 61010-1-2014.
Mo anekTpomMarHMTHOM coBMeCcTUMOCTU npuemMHuk cootsetcteyeT FOCT P 51522.1.
Mo cToMKOCTM K BO3AENCTBUIO yaapa npmeMHuk cooteeTcTByeT IKO8 no IEC 62262.
B ©cBsA3M C MOCTOSIHHbIM COBEPLUEHCTBOBAHMEM MNPUEMHMKA, KOHCTPYKTUBHBIMMN
N3MEHEHNSAMMU, MOBbILAKLWMMN €0 HAAEXHOCTb N YIy4LIAKLWMMN YCNOBUSA SKCNyaTaumm,
BO3MOXHbl HEDOOMbLUNE PaACXOXAEHUS MeXAY BbiNyCKaeMbiMU U3AENNAMN U KOHCTPYKLUMEN,

onncaHHom B AaHHOM PJ.

f BHUMAHMUWE! [Meped eknroyeHueM npuéMHUKa O3HaKOMbMeCb C Hacmosiwum
P3.

Bce wmeToabl uccnegoBaHus MNOA3€MHbIX KOMMyHI/IKaLl,I/IIZ OCHOBaHbl Ha aHalrunse

OMHocumesibHbIX U3MeHeHuU onpependemMbiX BeJIM4NH CUTHaroB.



1 OnucaHue u pabota

1.1 HasHaveHue NpueEmMHMKa

1.1.1 TIpuéMHMK COBMECTHO C TreHepaTopamn [T-75, [T-15 ob6ecneumBaer
obcnepoBaHme kabenbHbIX IMHMI M TPYOOoNpoBOAOB (Aanee, KOMMyHUKaLWK):

- onpegeneHne NNaHoBOro MOSIOXKEHNA U HanpaBieHNs KOMMYHUKaLMK C yKasaHneMm
OTKITOHEHNA OT €€ OCU C OAHOBPEMEHHON UHAMKaUMEN TNyOUHbI 3aneraHna KOMMYHUKaLUK
N CUNbl NPOTEKAIOLLLErO NO HeN Toka paboyen yactoTtbl (pexnm «TPACCA»);

- onpegeneHne MecT MNOBpeXAeHUs M30NAuUMM KOMMYHUKaUUn C OAHOBPEMEHHbLIM
onpegerieHMeM ee MnraHoBOro MNosioXeHus U rnybuHbl 3aneraHvs (pexum «TPACCA-
OATUUK>);

- oTbop xmn kabens, onpegeneHuss MECT KOPOTKOro 3ambikaHus unu obpbiBa B
kabene nnun nposoake (COBMECTHO ¢ MUHM-gatymkom M-01);

1.1.2 TlMpuémMHuk 6e3 npumeHeHnNsa reHepaTopa obecnevnBaeT Ha paboymx YacToTax:

- «50 Tu» n «550 Mu» — NOMCK KOMMyHMKaumM (kabenbHbIX NMHWIA) N0 HaBeOEeHHbIM
CUrHanam TOKOB MPOMBbILLIEHHOW YaCTOThl;

- «100 Tu» n «300 Mu» — NOMCK KOMMYHMKaUMA U MeCT MNOBpeXOeHUs Wn3onsaumm
TpybonpoBOAOB MO CUrHANam 3NeKTPOXMMUYECKON 3awmnTbl (OX3);

- «550 Mu» 1 «1450 Mu» — NOUCK 3aMblkaHMsl Ha 3eMII0 BO3AYLWHbIX nuHuin (BJ1) no
rapMOHMKaM TOKOB MPOMbILLIIEHHOW YacCTOThl;

- «Q@up» — NOUCK KOMMYHMKAUUW MO HaBedEeHHbIM CurHanam TenedOoHHbIX W
TPaHCISAUMOHHBIX KaHarnoB B Avana3oHe JyacToT oT 48 'y o 14 kl'y,

- «PAOVNO» — NOUCK KOMMYHWKAUWW MO HaBEAEHHbIM CUrHamam TPaHCNSALMOHHbIX
kaHarnoB B Anana3oHe yacTtoT oT 10 kl'y, o 36 kl'u.

1.1.3 lMprvemHUK no3BoOnsieT 3anucatb MokKasaHus oTobpakaemblX 3HaYEeHWn, B TOM
yucne € NPUBA3KON K KoopAauMHaTam, Nony4YyeHHbIM OT BHewHero GPS moayna u nepegadvy

nxB ﬂepCOHaﬂbeIVI KOMMbKOTEP ANnA nocneayruiero aHanmaa.



1.2 OCHOBHblE TEXHUYECKNE XapaKTEPUCTUKN

1.2.1 OCHOBHblE TEXHNYECKNE XapaKTEPUCTUKN NpuBeaeHbl B Tabnuue 1.2.1.

Tabnuua 1.2.1 — OCHOBHblE TEXHUYECKME XapaKTEPUCTUKN

HamnmeHoBaHue napameTtpa 3Ha4yeHue
YyscTBUTESNL-
YacToTa, 'y | HOCTb He
MeHee, MKA/M*
3HauyeHuns pabounx yactoT npu paboTe ¢ reHepaTopoM n 273 500
YYBCTBUTENBHOCTb Ha JaHHOW YyacToTe 526 300
1024 150
8928 25
32768 (33K) 5

3HayeHns gononHuTenNbHble paboyne YacToTbl Npu padboTte
C reHepaTtopamu Apyrmx npon3BoanTENemn

491, 512, 982, 2000, 2048,
8440, 9828, 10000

3HayeHuns pabounx YacToT npu paboTe 6e3 reHepartopa, Iy,

25,50,60,100,300, 550 n 1450

OdnHamunyecknn gmanasoH BXOAHbIX CUrHaNoB, He MeHee, Ab 102

LWnprHa nonockl NponyckaHusa Ans Kaxkgon paboyen no ypOBHIO no ypoBHIO
MuHyc 3 gb | muHyc 60 ob

yacToThbl, He bonee, Yy 5 4

Onpepnenexuve rnybuHbl 3aneraHms KOMMYHUKaUUn, M

ot 0,01 no 10,0

OnpepgeneHne Toka pabo4ven 4acToTbl B KOMMYHMKaL MK

ot 10 mA 0o 10,0 A

MorpelwHoOCTb NokasaHus rnybuHbl 3aneraHus ang
OANHOYHON, NPOTSHKEHHOM NPAMOWN KOMMYHUKaLINW,
He bonee

+{[4+0,3h(h+1)] %+0,1 m},
roe h - nsmepeHHoe
3HayeHue rnyouHbl

MokasaHna HanpsKeHUst CUrHanoB Ha paboymx YactoTax no
Bxoay rHesga «JATYUK»

o1 0,01mMB oo 1,70B

MorpellHOCTb NOKa3aHUs HanpsHKeHUs

* (3% + 3 e.m.p)

YyBcTBUTENBHOCTL NO BXoay rHesna «AATHUK» npn

0,05
OTHOLLEeHuM curHan-wym 6 ab, He meHee, B
BxogHoe conpotuenenue no exogy «QATHUK», MOwm 1
MouwHocTb noTpebnenus, He 6onee, BT 2
Bpems HenpepbiBHOM paboTbl B HOPManbHbIX YCNOBUSIX 5
OT 3apsHKEHHOr0 akKyMyrnstopa, He MeHee, Y
[[@abapuTHblE pa3mepsbl, He Bonee, MM 700x300x140
Macca, He Gonee, Kr 1,8

MpymeyaHus: * - HopmupyeTtca ona mMetoga «nosiormi makcumym». OTHOLUEHWE curHan-

wym 6 ab;

€.M.p. — eavHMua Mnaglwero paspsaa.




1.2.2 TIpUEMHMK MMEET CTyMeH4YaTylo PEerysimpoBKY YCUNEHUS BXOOHOro CurHana c
warom 6 ab (kaxgbin Wwar n3MeHsIeT yCuneHue B 4Ba pasa).

1.2.3 [uanasoH HanpsbkeHna nutaHus ot 7,5 oo 5,2 B. MNuTtaHue ocywectenseTcsa ot
Hukenb-meTann-rmgpugHoro (Ni-Mh) akkymynsatopa HOMWHANbHOrO HanpskeHus «6 Bx»,
eMKoCcTblo «2000 MAY» UK OT NATM CMEHHbIX 3NIEMEHTOB MuUTaHMA Tunopasmepa AA,
yCTaHaBnMBaeMblx B 6aTapenHom oTceke. [lonyckaeTcs npUMEHeHne NSt akKyMynaTopoB
Tunopasmepa AA HOMWHANLHOIO HaNpPsXXeHus «1,2 Bx».

KoHCTpyKuusa npuémHuka obecnevmBaeT U3BnedYeHne n ycTaHoBKY akKyMySiaTOPOB Uin
GaTtapen (Hanpumep, Ansa 3ameHbl) 6€e3 HapyLeHnsa NNoMbUpoBaHUS.

1.2.4 TpUéEMHMK UMEET WHAOMKAUMIO YPOBHA 3apsiga Oatapenm M aBTOMaTM4eckoe
OTKNIOYEHME BO U3bexaHme Ype3mepHoro paspsaa.

1.2.5MpuémMHNK npu nNoaknyeHun 6rnoka nuTaHus obecneyvBaeT  3apsaky
aKKyMynatopa v 3awuTy oT nepesapsaa 6e3 nssneyeHnsa akkymynatopa us npuémMHmka.

1.2.6 TpuvémHuk no kaHany 6GecnpoBogHon cBA3n «Bluetooth» wumeetr cBA3b C
BHewwHUM GPS «Bluetooth» mogynem un ¢ nepcoHasnbHbIM KoMnbloTepoMm (ganee — NK).

1.2.7 Cpok cnyx0bl NpMéMHMKa He MeHee 6 neT.

1.3 KoMnnekTHOCTb NOCTaBKu npmBegeHa B Tabnuue 1.3.

Tabnuua 1.3 — KoMnnekTHOCTb NOCTaBKuU

HanmeHoBaHue KonunyecTtBo
Mpnémuuk «Ctankep» NMT-14 1
HayLwHuku (TenedoHbl roNoBHLIE) 1
bnok nutaHma 1
BartapeliHbin otcek 5*AA 1
PykoBoacTteo no akcnnyartauun PAINM.464333.007P3 1
Bluetooth-USB agantep 1
CyMKa npnémMHukKa 1
Yexon conHues3aluTHbIN 1

1 (npw oTgoensHou

YnakoBka PAIMM.323229.015 .
noctaBke NPUEMHMKA)

Munu-patunk M-01 PJ1IMA.411519.001 1*

Hatunk koHTponsa nsonauumn OKN-E PAINM.411129.003 1*

[aTtymnk KOHTpoNsa n3onaummn «A-pamka» ¢ KpernneHmem 1%
PAINM.418114.013

Hatyumk koHTpons nsonsaunm OKA-MN1 PAINM.411129.002 1*

Hatyuk koHTpons nsonsauum AKN-02 PAINMM.411129.001 1*
BHewHunn GPS “Bluetooth” mogynb 1*

I'Ipmmeanme. Mo3nuyumn, oTMEYEHHbIE 3HAYKOM «*», NOCTABNSAKTCA NO oTAOENIbHOMY 3aKasy.




1.4 YcTtpowncTtso u pabota

1.4.1 BHelwHUn Bng npuémHunka n3obpaxeH Ha pucyHke 1.4.1.

PucyHok 1.4.1 — BHewHWi BUA NpUEMHMKA.
Ha pucyHke:
1 - rHe340 ANg NoAknYeHns 6rioka NMTaHUs rHe3fo Ang NogknioYeHns brnoka nuTaHns
12 B/ 0,5 A (ueHTparnbHbIN WTbIPb — KMUHYC» );
2 - rHe310 ANSA NOAKMNIYEHNS HayLUHWUKOB;
3 - KpbllKa BaTapenHoro oTceka;

4 - rHe3no «AATHUK» ana nogkniovYeHns CMeHHbIX AaTYMKOB.

[nga noBblweHna ynobctBa paboTbl B COMHEYHY norogy
npegycMOTpeHa YCTaHOBKa 4exna conHuesawuTHoro. Yexon
Kpenutca ABYMs MEHTaMU Ha «MuMyYKax» 3a pyyKy npuémHuka. Bug

6a30Boro 61noka ¢ ycTaHOBMEHHLIM YEXIIOM NOKa3aH Ha PUCYHKe.




1.4.2 MNepegHsas naHenb NpMéMHMKa n3obpaxeHa Ha pucyHke 1.4.2.

PucyHok 1.4.2 - MNepegHasa naHenb NpMEMHMKa
Ha pucyHke:

1 - kHorka «D» — BKIIOYEHE 1 BBIKITOYEHUS NPUEMHMKA;

2 - kHonka «MEHHKO» — Bxoa/Bbixoq B/n3 «MEHHKO»;

3 - 3KpaH;

4 - kHoMKa 3anucu otobpaxaeMblX Ha dKpaHe napameTpoB M koopaumHaT GPS ans
nanbHenwen nepegayn B K;

5, 6 - KHOMKM yBenuyeHus / yMeHbLLeHNs yeuneHunsa n nepemetteHms no «MEHHO»;

7 - KHOMKa « » — YCTaHOBKa ONTMMarbHOro yCUneHust Ansa AaHHOro ypPOBHS
curHana B kaHane «TPACCA» wmnn «JATUUMK» (B 3aBMCMMOCTM OT TeKyLleh 30Hbl
ynpaBnenus). OnpegeneHve rnyobuHbl 3aneraHna WM TOKa NPU  BbIKITHOYEHHOM
«ABTonamepeHun». B «MEHHKO» — BkntoueHume/BbiknioyeHne BbiIbpaHHOM onunu.

8 - KHOMKa N3MEHEHMNsI TPOMKOCTMU;

9 - kHoMNKa «F» — nepekntoyeHne pabovmx 4acTor;

10 - kHonka «PEXXWM» — Bblbop pexnma noucka. B pexume «TPACCA-OATHUK»
nepeknyYeHne 30H ynpaBreHnsa ans cMeHbl pabounx 4acToT U YCUIEHUsT MeXAy KaHanamm
«TPACCA» n «JATHUK».



1.4.3 OnucaHne npuHuMna AencTBUSA NPUEMHMKA

B npuémHuke unCNONb3yeTca WHOYKUMOHHBLIN MeTOA4 MNoucka KOMMYHUKaUUM U
onpegeneHnsa MecTa nNoBpeXaeHusa anekTpudeckoro kabens. [lMogknioveHne CMEHHbIX
AaTYNKOB MO3BOMSET HAXOAUTb MECTO MOBpPeXAeHUs WU30NALMM  KOMMYHUKaUUKM no
HanNpsPKEHUIO, BbI3BaHHOMY pacTekaHWeM TOKa Mo rpyHTy.

HaBefE&HHbIN B aHTEHHaX NepeMEeHHbIM MarHUTHbIM NOSIEM OT KOMMYHMKauuW TOK
n/vmnn HaBeOEHHOE B CMEHHbIX AaTyMKax HanpsbkeHue npeobpasyloTca B dneKTpudeckune
CUrHanbl, KoTopble ycunmBawTcsa U obpabaTtbiBaloTcAa  UMAPOBLIM  CUrHasnbHbIM
npoueccopoM. [lanee ypoBHW 3TUX CUrHANoB OTOOpaxalTCcsa Ha 3KpaHe B BUAE NIUHENHbIX
WKan n umdpoBbIX 3Ha4YeHUn B «ab» nnn «BonbTax». Noka3aHMs wWKan Ha 3KpaHe MoryT

,El,y6]'| npoBaTbCA 3BYKOBbIM CUTHariom.

2 Acnonb3oBaHue NPUEMHUKA NO Ha3HAYEeHUIO
2.1 Mepbl anekTpob6e3onacHOCTU
Mpn paboTe ¢ kabenem, HaxoasaLWMMCS NOL HanpskeHnem, Heobxoaumo cobnogaTb
TpeboBaHnsa «[llpaBun nNoO oOxpaHe Tpyda npu 3KCnnyatauum SneKTPOYCTaHOBOK» U
NPUMEHATb CPEACTBA 3aLMTbl OT MOPAXEHMUS SNEKTPUYECKMM TOKOM corfnacHo «MHCTpyKuun
Nno NPUMEHEHNIO N UCMbITaHMIO CPEACTB 3aLUUTbl, UCMONb3yEMbIX B 3fIEKTPOYCTAHOBKaX>».
He ponyckaeTcs nogaBaTb Ha OTKPbITble METannMYeckMe 4Yactm W rHésga
NpUEMHMKa HanpskeHnsa 6onee 42 B.
2.2 MoproTtoBKa Kk paboTe
B cnyyae ecnu npuéMHMK Haxogunca npu Temnepartype, OTAMYHOW OT paboyen,
nepepg Mcnonb3oBaHMEM BblAepXXaTb €ro npu paboyen temnepaType He meHee 1 yaca.
MPMEMHMK M3BMEYb M3 CYMKM M MPOBEPUTb WCMPABHOCTb 3aALUMUTHBIX KpPbILUEK,
KpenneHun, OTCYTCTBME MeXaHMYEeCKUX MOBPEXAEHWA Ha Koprnyce npuéMHuKa n 6noke
NUTaHUS.
2.2.1 3apsipgka akkymynsatopa
Onsa nutaHua npubopa WCNOnb3yeTCss HUKESNb-MEeTannornapuaHblin - akkymynaTop
«5H-AA2000BT» PAIM.436244.006, 6 B / 2000 MAu.
lNMpumeyaHue. [leped 3apsiokoli y6edumecb, 4Ymo & O6amapeliHbili omcek
ycmaHoeJsieH akKymynsmop, a He 6amapeu. [lpeHebpexeHue OaHHbIM MpPasusioM

Mo)Kem ripueecmu K noepexoeHuro npuemMHuka.



lMpumeyaHue. 3apsidka akkymynssmopa npoeodumcsi npu memrnepamype
okpyxarouwe2o eo3dyxa om mnmoc 10 do nnroc 30 °C. lpeHebpexeHue OaHHbLIM
npaeusioM CHU)Xaem pecypc akKyMmysisimopa.

CrteneHb 3apsga akkyMynstopa oTobOpaXkaeTCcsi Ha 3KpaHe YCIOBHbIM CMMBOJSIOM B
Bnae «barapemnkm.

Ans 3apagky akkymynsitopa MNOAKMYUTL WTekep 6noka nuTaHus M3 KOMMSekTa
NoCTaBkM Npubopa K COOTBETCTBYOLEMY rHe3ay npubopa. bnok nuTaHnsa BKMOYNTL B CETb

«220 B». Mpouecc 3apsga akkymynsatTopa oTobpaxkaeTcsi Ha MHANKaTope NpUeMHMKa B BUAE

sanontenuss cuveona N o 3aBEpPLUEHMIO 3apsiaku CUMBOI (111 Oynet oTtobpaxatbcs
3anosIHEHHbIM.

[nsa 3apsiakyM NOMHOCTLIO pa3psXKeHHOro akkyMmynatopa TpebyeTcsa oT 6 4o 8 4acos.

Mpn ONMTENbHOM HEWUCNONb30BaHUN MPUEMHUKA PEKOMEHAYETCs OOWH pa3 B Tpu
MecsiLia NpoBOAUTb NOA3apPAAKY akKyMynaTopa.

lMpumeyaHue. B cnydae ernybokol pa3psOKu akkymyrsmopa 603MOXHO, 4Ymo rpu
nodknovyeHUuu 6ri0ka numaHusi Hekomopoe epeMsi rnpouecc 3apsidku He bydem
omobpaxkambcs Ha UHOUKamope.

lMpumeyaHue. 3apsiOka wmamHo20 akKymyrnsmopa rnpoudsooumcsi mokom 400 —
500 MA. lpu 3apsidke akKymyrsimopa ¢ 0py20U HOMUHasribHOU EMKOCMbIO peKoMeHOyemcsi
rnepuoduyecKku nposepsmb €20 memrepamypy, Hanpumep, Ha ouwynb. [lpu 6bicmpom

nodwvéme memrepamypb! 3apsi0Ky Heobxo0uMo rpeKpamume.

3 HacTpoukm MeHK, onucaHMe U UHAUKALUA pPEeXUMOB paboTbl

npueMHuKa
3.1 MeHi0
Ans Bxopa w/vnu Bbixoaa 13 MeHio (pucyHok 3.1.8) | 5 pynukauus ...
HaxxmuTe kHonky «MEHIO». NepemelleHne no meHto 3BYK ...
ocyliecTBnsAeTcs KHOMKamu yBenn4yeHus / Habop yacTot
GPS ...

YMEHbLUEHNA  yCuneHus. Beibop  napameTtpa,
. Asbik (Language) ...
KHOMKOW

N3MEHEeHMe, noaree eHune
A XA Bbixoa — kHonka "MEHKO"

« ». pucyHok 3.1.a



NHankauuna

uankauma
> |lkana «TPACCA» ...

B nogmeHio «WHamkaumsa» (pucyHok 3.1.6) lkana «AATHNK ...

KOMTIAC ...

OCYLLECTBNAKTCA cneaytoLwne HaCTPOUKN: ABTOM3MepeHIe
ABTOBBIKI. 30 MUH
Hasap

pucyHok 3.1.6

e B nyHkTe «llkana «TPACCA» (pucyHok 3.1.B):

LLkana «TPACCA»

- BKJOYEHME/BLIKIIOYEHNE BbiBOAA Ha OKpaH LKan >  Lkana MakcumyMm

«MaKCUMYM» N KMUHUMYM>»; - OcTpbIvi

- BbIOOP TMMNOB «MaKkCcMMyMa» curHana; - Monoruii

- Pactaxka 1:4

- pacTsaXKa LKanbl «Makcumym» 1:4;
Lkana MUHUMYM

pucyHok 3.1.8

ROO®R
)

e B nyHkTe «lWkana «AATHYUNK» (pucyHok 3.1.r): LWkana «JATYNK>»

- BLIGOP MOKa3aHWs YpOBHSI curHana no sxogy rHesga | —~ Lkana s BonbTax

(('D'ATL-IMK)) B ((D‘B» uwin B <<BOJ‘IbTaX»; LLkana B ﬂ.E

Pactsaxka 1:4

OO®

- pactsxkka wkanbl «OJATHUK» 1:4; Hasag

pucyHok 3.1.2

e B nyHkte «KOMIAC» ocyuwecTtBngeTca BKAOYEHNE /[ BbIKNKOYEHNE YHKLMM
«KOMIAC»;

e B TIYyHKTe «ABTOM3MEpPEHME» OCYLLeCTBNAETCHA BKMYeHWe [  BbIKIMIOYEHNE
NMOCTOSIHHOrO BbIBOAA Ha 3KpaH rMyOuHbl 3aneraHus KOMMyHUKaumMm «H» 1 npoTtekaroLero
no Hewn Toka «I»;

e B MyHKTE «ABTOBbIKN.» (aBTOBLIK/MIOYEHMNE) OCYLLECTBNAETCA YCTaHOBKa BpeMeHU
OTKIMIOYEHUS NMPUEMHMKA Nocne nocnegHero HaxaTtusa nobon kHonku. Belbop npouncxoaut
no uukny Bblkn (aBTOBbIKNOYEHNE OTKMAOYEHO) — 10— 20— ...90 mMuH — Bbikn. lMo

YMOMYaHUI0 BPEMSI aBTOBbIKIMIOYEHUS YCTaHOBNEHO 30 MUH.
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3ByK

B nogmeHio «3Byk» ocyuiectensetcs Bbloop | 3syk
BapuaHTa 3BYKOBOro AyGnuMpoBaHus ypoBHsi wkan | > ToH ®
Ha VHAMKaTOpe: fosumerp O
§ Xusoi O
- ToH — B BuMAe TOHA OOHOW 4acTOThI, Hasag

FPOMKOCTb MPONOpUNOHanbHa YPOBHIO CUTHaNa;

- [JosumeTp — 3BYK MO XxapakTepy MOXOXWMW Ha pas3psgbl B CYETYMKe [ewnrepa
(nosumeTpa), 4acToTa LLEeNYKOB NPONopLUMOHarbHa YPOBHIO CUrHana;

- )KnuBow 3ByK — npocnyLumBaHue HenocpeacTBEHHO CUrHana ¢ aHTeHHbl Ans 4acToT
«50 MNu», «60 MNu» n «3PUP», 4TO NO3BONAET NPOBOAUTL PabOThI «HA CRyX».

B pexunme «TPACCA» 3ByK oybnupyeTt ypoBeHb CcuMrHana wkanbl «Makcumym». [pu
OTKIMIOYEHHON LUKane «MakCMMyMm» 3BYK Ay6nupyeT ypoBeHb CUrHamna LwKanbl <MUHUMYM>.
B pexunme «TPACCA-OATYUK» 3Byk AybnupyeT ypoBeHb CurHama Mo Bxogy rHesga
«JATHUK>.

Hab6op 4acToT

B nogmeHto «Habop 4actom» (pucyHok 3.1.4) 273l 3OUP
OCYLLECTBMAETCA BbIGOP OOCTYMHLIX B AanbHENLeMm 52601 PWR 50
Ans paboTbl YacToT. 10241y [] PwpP60

BHECEHVWE WNM  WCKIIOYEeHUe YacToThl U3 8928ru 100ry
CrncKa  [OCTYMHbIX  OCYLLECTBASETCHA  KHOMKOM cp;iIZ_i E 2282:
« », Paauo Nanee ...

pucyHok 3.1.0

GPS

B nogmeHwo «GPS»  (pucyHok 3.l1.e)

OCYLLECTBSAIOTCS: oPS

- HaCTPOMKM COeAMHEHUs U paBoTbl NpUemMHuKka € | > CoeauHenue c GPS ...
BHewwHMM GPS «Bluetooth» mogynem; CoegaunHeHue c MK

- BKMIOYEHME COEOMHEHUS C  MepCoHarnbHbIM HacTpo#km Tpexos ...
KOMMbIOTEPOM:; ﬁ(;/:::n

- HaCTpOWMKKM 3arnnmcm n CBOUCTB TPEKOB, PUCYHOK 3.1.e

- pa60Ta CO CINCKOM TPEKOB B NaMATU NMPUEeMHNKa.
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A3bIK

B NoaAMEHIO «A3bik (Language)» | Asbik (Language)
ocyLlecTBnsaeTcs BbIOOP sA3blKa. > Pycckui ®
English O
Hasan

3.2 UHgmKauma n pexmmbl paboTbl NpUEéMHUKa

[Ona nepexoga M3 OOHOMO peXxuma B OPYroM HaXMuTe W yaepXuBauTe KHOMKY
«PEXXWM>» 6onee 2 cekyHa.

MpUEMHUK nmeeT aBa pexmuma paboTbi:

- «TPACCA» — Ona noucka KOMMYHWKAUUW C OOHOBPEMEHHbIM orpeaeneHuem
rmybuHbl €€ 3aneraHusi, BeNUYWHbI MPOTEKalLWero no Hew Toka paboyen 4acToTbl
(pycyHok 3.2.a). JononHuTenbHo npu BkNYeHHoON yHKumm «KOMIMAC», oTtobpaxkaeTcsa

NOoXXeHWe 1 HanpaBreHne KOMMYHUKaLUM OTHOCUMTENBHO NpUeMHUKa (pUcyHok 3.2.6).

a) 6)
PucyHok 3.2 — Hankauma npnemHmka B pexunme «TPACCA»

- «TPACCA-OATYUUNK>» — onga noncka Mect NoBpexaeHust n3onsaumm KOMMyHUKaumm ¢
OLHOBPEMEHHbIM KOHTPONEM €€ pacnosfioXeHus Wn rnybuHbl, a Takke noucka obpbiBa,
3aMblkaHna unum otbopa Xun B MHOroXunbHOM kabene (pucyHok 3.3.a). [JononHUTEnbHO
npu BkAoveHHOW yHKUuun «KOMIIAC», oTobpaxaeTcsa MONoXeHWe U HanpasrieHue

KOMMYHMKaLMN OTHOCUTENBHO NpuemHuka (pucyHok 3.3.6).
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a) 6)
PucyHok 3.3 — Havkauma npnemHuka B pexume « TPACCA-OATHNK»

Ha pucyHkax 3.2 n 3.3:

1 — ycuneHue n paboyasa yactota npuémHuka B kaHane «JATUHUNK»;

2 — ycuneHune n paboyas Yactota npmémHuka B kaHane «TPACCA»;

3 — ykasaTenb aKTUBHOW 30Hbl NPU CMeEHe ycuneHus unuv paboyen 4acToTbl Ans
kaHanoB «TPACCA» n «OATUUK». CmeHa aKkTMBHOM 30Hbl OCYLLECTBMSAETCA KOPOTKUM
HaxkaTmem KHonkun «PEXNM»;

4 — Wwkana OTHOCUTENbHOro YPOBHSA curHana no sxogy rHesga «JATHUNK;

5 — 3HaveHune HanpsxkeHus no Bxoay rHesna «JATUUK» B «Bonbtax» nnu B «ab»;

6 — OTHOCUTENbHAs MONMAPHOCTb Pa3HOCTW MNOTEeHUMarnoB Mo Bxody rHesga
«AATYUK>, BbI3BaHHbIX TOKAaMW yTeYkn (cMm. . 5.2.1);

7 — 3HayeHus rnybuHbl 3aneraHna KOMMYyHMKaLMW, a Takke 3HadeHue Toka,
npoTeKalrLlero B KOMMyHUKaLUuu;

8 — ypOBeHb BXOOHOIMO CWUrHana C MarHUTHOM aHTeHHbl B «Aab» wun wkana
OTHOCUTESIbHOTO YPOBHA BXOAHOro curHana (Wwkana <«MWUHUMYM») — 1pyM  MOUcKe no
«MUHUMYMY» C YKa3aHWeM HanpasrieHnst K KOMMyHukaumm (cMm. n. 4.2.2);

9 — Wkana OTHOCUTESIbHOrO YPOBHSA BXOAHOrO CuUrHana (Wkana «MakCUMym») npu

nomucke no «Makcumymy» (cm. n. 4.2.1);

10 — cumBon paboTbl MO  «OCTPOMY» («/\») WU <NOMOTOMY» (=)
Makcumymy (cm. n. 4.2.1);

11 — cMMBON PaboThI C PACTSHKKOM LLKAMbI <<ty (cM. M. 4.2.1);

12 — cumBON HanpasneHus Toka: «4‘» — OT reHepaTtopa, «*lf» — K reHepartopy
(cm. n. 4.2.4);
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13 — ypoBeHb BXOLHOro cuUrHasna ¢ HWXHen MarHUTHOW aHTeHHbl B «ab» npu noucke
no «Makcumymy» (cm. n. 4.2.1);

14 — vHpuKaTop YPOBHSA NPOMKOCTH;

o
15 — cumBosn cocTtosiHMs cBA3n ¢ GPS moaynem, «» nnm «F» (cm. n. 6.2);

16 — cMmBon 3anmcu B Tpek «?», oTobpaxkaeTcsa B MOMEHT 3anuncu (cm. n. 6.2);

17 — cnmBoOn ypoBHSA 3apsaga uctovHuka nutannsa «bATAPEA»;

18 — nonoxeHne 1 0Cb NPUEMHMKA;

19 — B pexume «TPACCA» n «TPACCA-OATUUK» ykaszaTtenb NonoxeHns Tpacchl;

20 — nporaeHHasa guctaHums (cMm. n. 6.4).

4 MeToAbl NOUCKA KOMMYHMUKaLUA

4.1 Bbibop pabo4yen 4yacToTbl

Bbibop 4yacTtoTbl cregyeTr OCyWecTBNATb B 3aBUCMMOCTU OT YCNoOBUW paboThl,
XapakTtepa pellaeMon 3agayu, meToda nomcka KOMMYHUKauum u TpebyeT npuobpeTeHus
onepaTtopom onpeaenéHHbIX NMPakTUYEeCKUX HAaBbIKOB.

MepekntoyeHne paboyumx 4acToT OCYLLECTBNAETCA KHOMKOWN «F».

PekomeHayeTca MNOUCK KOMMYHMKALMWA HayuMHaTb C HU3KOWM 4acTOTbl, Kak mpu
OEeCKOHTaKTHOM MOAKMNIYEHUN FeHepaTopa K NIMHUK, TaK U Npu MPsSMOM MNOAKMOYEHUN U
nepexoanTb Ha 0Oonee BbICOKYK, ecnn OoHa He obecneymBaeT HeOOXOAUMYKO BESTUYUHY
curHana. lNonck Ha HM3KMX YacToTax NO3BOSISET MOMYYUTb MaKCMMaribHYK AanbHOCTb BO
BNa)XXHOM TPYHTE WU CHWXaeT HaBOAKW CUrHana Ha gpyrme KoOMMyHukaumm. Ho Ha HU3KMX
YacToTax CUSTbHEE BNUSHME NOMEX OT TOKOB MPOMbILLMEHHbIX YacToT.

C pocToM 4acToTbl MOBbLIWAETCA OanbHOCTb MOMCKA KOMMYHWKAUWN B CyXOM WIu
NPOMEP3LLEM TPYHTE U YMEHbLUAETCH BNUAHUE MOMEX OT TOKOB MPOMbILLIEHHbBIX YacTOT U
CUrHanoB OT coceHNX KOMMYHuKauun. Kpome Toro, Ha BbICOKOW 4YacTOTE MeHbLUEe noTepu
CUrHana npu HammMyum B KOMMYHMKAUMU U30SIMPOBAHHLIX CTbIKOB, Hanpumep, YyryHHbIN
TpybonpoBog. Ho Ha BbLICOKOM 4YacTOTe CWUMbHEE HABOAKM CUrHana reHepaTtopa Ha
cocefHMe KOMMYHUKaLMK, YTO MOXET AaTb FIOXKHOE HanpaBrieHMe Noucka.

lMonck KOMMYHMKaUMA 1M NOBPEXAEHUA BO3MOXEH 6e3 NpMMeEHeHUst reHepaTopa no
CUrHany oOT cunoBbiX Kabenen (OCHOBHas 4yactoTa WM rapMoOHMKM) — pabodasa yactoTa
npuemHnka «PWR50» («PWR60»), unu curdanam 3X3 TpybonpoBoaoB — paboyas yactoTa
npuemHmnka «100 Mu», «300 Ny», nnu no curHanam TeneqOoHHbIX U/MNN TPaHCIALMOHHBIX
KaHanoB — paboyas 4actoTa npuemHuka «dAdup» unm «Pagmo». OgHako NOMCK Mo

CurHanam, HaBeAeHHbIM B KOMMYHUKaUUAX BbllUE€yKa3aHHbIM cnocobom, MoOXeT pdaTb
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NOXHOE HarnpaBreHue Noucka, T.K. NPY pa3BeTBEHNN MPOXOAALLUMX PSAOM KOMMYHUKaLWA
HEBO3MOXHO pacrno3HaBaHMe HamnpaBfie€HUA UCKOMOW KOMMYHMKALMM MO MPUHLMNY CBOEro
curHana. Paborta Takmm cnocobom TpebyeT npuobpeTeHus onepaTtopomM onpenesi€HHbIX

NpPakKTn4eCKnX HaBbIKOB.

4.2 MeTtoabl NOUCKa NO MaKCUMYMY, MUHMMYMY CUrHasia U HarnpaBfneHUIo0 ToKa

B npuémHuke pacnonoxeHbl YeTblpe MarHUTHble aHTeHHbl. Pabodee nonoxeHue
npuémMHuka BepTukanbHoe (cM. pucyHkn 4.2.1 un 4.3). lpu noucke no «nornoromy
MaKCUMYyMYy>» UCMOMb3YEeTCA HUXHSAS rOPU3OHTarlbHO pacnosioXXeHHas aHTeHHa, Npu Noucke
N0 «OCTPOMY MakCMMyMy» [B€ FOpPU3OHTalNbHble aHTEHHbI, NP NMOUCKE MO KMUHUMYMY» —
HWKHAS TOPU3OHTarNbHas U BepTUKanbHaa aHTEHHbI, nNpu BkItodeHun yHKumna «<KOMITAC»

ncnosnb3yeT BCe 4 aHTEHHbI NPUEMHMKaA.

4.2.1 Cnocob noucka no «<MakCUMymy>»
[nsi o6ecneyeHns BbICOKON TOYHOCTM NMOUCKA B 3aBUCUMOCTM OT rNyOUHbI 3aneraHus

M MNJIOTHOCTKN pacnofioXXeHnsd KOMMyHI/IKaLI,Mﬁ B I'IpI/IéMHMKe peann3oBaHbl «OCprII7I

MaKCUMyM» — «f\» N «MNOSIOTMA MaKCUMYyM» — &>, 3aBMCUMOCTb MOKa3aHWU YPOBHEWN
CUrHanoB OT CMeleHNa TMNpUEMHMKA B CTOPOHY OTHOCUTENbHO  KOMMYHMKaLMK
npencrasneHa Ha pucyHke 4.2.1.

MepeknoyeHne TUMOB «MaKCUMyMa» Mpou3BoauTCA 4Yepe3 MeHw: MeHwo >
Mugukaums > Wkana «Tpacca» > Tun makcumyma > Octpbin<> Nonorun (punc.3.1.).

lMonck No «ocTpoMy Makcumymy» obecneymBaeT BbICOKYD TOYHOCTb OnpeaeneHuns
pPacnonoXeHN KOMMYHUKALUUIN, TaK Kak MakCuMym curHana B6nmsm ocu Tpaccbl HaXOAUTCA
Ha Gonee KpyTom yyacTtke rpadguka (cm. puc. 4.2.1, gucnnen cneea). B MomeHT, Korga
aHTEHHa pacrnonoXeHa NpsiMO Hag OCbl0 KOMMYHMKaUUKU, curHan 6ygeTt makcumarnbHbiM. B
9TOM TOYKE YCTAHOBWUTE TaKoe YCWUneHwe, 4YTo Obl CBETUNOCb NpuUMepHO 3/4 wkanbl u
rPOMKOCTb, Hambonee ypobHass ans paboTbl onepatopa. ABTOMAaTUYECKM YCTAHOBUTH
ONTUMAanNbHOE  YyCuneHue pAns [OaHHOTO YPOBHA CUrHama MOXHO HaKaTuemM KHOMKK
« - », CmelleHne nNpuéMHMKA B CTOPOHY OT OCU KOMMYHMKauuu npuvBedeTr K
YMEHbBLUEHNIO YMcCna ropsawmnx cerMeHToB. [anbHenwee cmelieHMe OT OoCu  Tpacchl

npmBeaetr K WMCHYE3HOBEHUIO NMNHEMHOWN LWKanbl, a BMECTO YPOBHA BXOOHOro cCurHana

NnoABUTCA CUMBOJT «==.=»,
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PucyHok 4.2.1 — \ameHeHne ypOBHEN CUrHaNoB Npy CMELLEHNN NPUEMHMKA
OTHOCUTESTbHO OCY KOMMYHMKaLMK

OpHako npu cnabom curHane unu 6onblon rnybuHe 3aneraHnsa NokasaHus LUKanbl
«MaKCMMyM» MOryT OblTb HecTabunbHbl UNM OTCyTCTBOBaTb. B aTux cnyvasx cnegyet
nepenTn Ha 6onee YyBCTBUTENbHbIN K CriabbiM curHanam MeTof «MnOofiorMm MakCuMym».,

«[lonormn makcumym» He obragaeT TakoW OCTPO BbIPAXKEHHOW 3aBUCMMOCTbLIO
MOKa3aHUN LLKanbl OT NOMIOXEHNA OTHOCUTENTbHO OCU TPAcChl Kak «OCTPbIA MaKCUMYM>», Tak
Kak MakCMMyM CUrHana HaxoguTcs Ha Monorom yvactke rpadmka (cm. puc. 4.2.1, gucnnen
cnpasa). OgHako TONbKO MNpM 3TOM MeToAe YyBCTBMTENBHOCTb MpPUEMHMKA OyaeT
MaKCuUMarnbHOW.

Mo mepe npoaBMKeHUsA ycuneHme NpuémMHUKa 1 rpOMKOCTb 3BYKa KOPPEKTMPYIOTCH B
3aBUCMMOCTW OT YPOBHSI MPUHMMAEMOro curHana. YpoBeHb CUrHana MoXeT Nepuoanyecku
N3MEHSTBLCS B TaKT C LLIArOM CBMBa XWJ Kabens, a Takke MOXeT 3Ha4YNTEeSNTbHO YMEeHbLIATbCA
B T€X MecTax KOMMYHMKauuMuW, rOe OHa NposiokeHa nog TpybonpoBOAOM, 3KpaHMpoBaHa
MeTannmyeckumu Tpybamm unm B mectax, rae UMerTCst CoOeaNHUTENbHbIE MY(PThI.

lNpumeyaHue. MHOuUKayusi 3Ha4YeHUs1 ypOBHSI 8XOOHO20 cuzHarna 8 «0b» rpu noucke
o «Makcumymy» U <MUHUMYMYy» (coomeemcmeeHHO no3. 13 u 8 Ha puc. 3.2) npu

rnepespy3ke coomeemcmeyuux UM 8X00HbIX KaHao08 MeHsem ceoli ugem Ha KpacHblU.

16



PacTaxka wkanbl

CyuwecTtByloT 3agauun, npu  KOTOPbIX paspellarolias CnocobHOCTb  LKanbl
«MaKCMMyM» He[oCTaTO4Ha, HanpuMMmep NOoMCK O0TBOAOB TpybonpoBoga mMarnoro gnameTpa
oT 6onbLlero Npu rnybokom 3aneraHnn. YacTb NOMCKOBOroO TOKa NpU 9TOM yTeKkaeT B 0TBO[,
M ypOBEHb CUrHamna Lwkanbl <«MakCMMyM» Hag OCHOBHbIM TpybonpoBogomM nagaet
HEe3Ha4YMTEINbHO, YTO MOXET OCTaTbCA HE3aMEYEHHbIM.

Mpyn BKMIOYEHHOW ONUUM «pPaCTsSHKKa LWKanbl «MakCuMym» 1:4» uUeHa OeneHus

YMEHbLUIaeTCA B 4YeTbipe pa3a, TeM CaMbiM YyBeEln4dmBasa pas3pellarollyro CNocoBHOCTb

WwKanbl. [py 3TOM Ha SKpaHe OTOBPaXKaeTcs CUMBOMN «<i»» (no3. 11 Ha puc. 3.2), noa

LIKanon «MakCUMyM» MOSBNSAETCHA XenTtas nosioca, yKasblBawollas MoNoXeHne OKHa
PacTSXKKM OTHOCUTENBHO UCXOAHOWN (HepacTsiHYTOW) LKarbl.

BkrntoyeHune/BbIKNIOYEHNE OMNUMN  «pacTsKKa LIKamnbl «MakKCMMyM» MNPOU3BOAUTCS
yepes3 MeHto: MeHo > NHamkauma > LWkana «Tpacca» > Tun makcumyma > Pactsxka 1:4
(pnc.3.1B).

PerynupoBkon KHOMKaMn yMeHbLUEHUA U yYBENUYeHNa ycuneHna gobentech, YTobbI
KOHEL, pacTsHYTOM LWKanbl «MakCUMyM» Haxoguncs B Bugumon obnactu. KHonka
YBENMUYEHNSA YCUNEHNA CMELLAET OKHO PacTSXKKW BEBO W, KaK CrneacTsue, yBenuuumBaeT
pacTAHyTYO WwKany. M HA06opoT ANsa KHOMKN YMEHbLUEHUST YCUTTEHUS.

Haxatne KkHOMKM « » YyCTaHaBnMBAET YCWUIIEHWE W TMOJIOXKEHNE OKHa

pacTaXKkn onTuManbHbIM o6pa30M ana 0aHHOro ypoBHA CUrHana.

4.2.2 Cnocob noucka no <MUHUMYMY>

Cnoco6 noucka NO «MUHMMYyMy» Mo3BonseT ©Gonee TOYHO onpeoenuTb
pacnonoXeHne OOUHOYHO MNPONIOXKEHHOW KOMMYHMKaUUKW, TakK Kak MWHMMYM CuUrHana
HaxoOQuTCs Ha KpyToMm y4acTke rpadwmka. Ha pucyHke 4.2.1 npencraBneHa 3aBUCMMOCTb
YPOBHSI CUrHana «MWHMMYM» OT CMELLEHWS aHTEeHHbl B CTOPOHY OT KOMMYyHuKauun. B
MOMEHT, KOrga aHTEeHHa pacrnosfiokeHa NpPsSIMO Hag OCbl KOMMYHMKauUWW, curHan oyger
MUHUManbHbIM. CMeLleHne aHTeHHbl B CTOPOHY OT OCUM KOMMYyHMKaUUW npuBedeT K
YBEMMYEHUIO CUrHana W yBENUYEHUIO YucCna rOpAWMX CEerMEHTOB B HamnpaBfeHuu K
KOMMyHuUKauuun. [anbHenwee ypaneHne aHTeHHbl NpUMBEAET K MfaBHOMY ocnabneHuio
curHana.

Heobxogumo nopaepxvBaTb ycuUneHue MNpUEMHMKA Ha HEKOTOPOM ONTUMASbHOM
ypoBHe. [Mpn CrMWKOM ManoMm yCWUSEHUN OTKIOHEHMWE LWKanbl OT cepeanHbl MOXeT ObiTb

He3Ha4YnTelnbHbIM UM OaXe HE3aMETHbIM. rlpl/l CnMLKOM B0sbLIoM yCuUneHnn OTKIoHeHne
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WwKanbl OT cepeanHbl MOXeT OblTb OYeHb CWUMbHbIM M PE3KUM, 4YTO MOXET co3faTb
BNeYyaTrieHne XxaoTu4yHom paboTbl NPUEMHMKA.

Mo mMepe npoaBwXeHUs MOXeT HabngaTtbCa peskoe YBenMYeHue curHana.
BoamoxHo, npousowen 3arnd KOMMyHMKaUWW, NpyM 3TOM LIKana OTKIOHAeTCA B €ro
HanpasreHuu.

OpHako cnocob nomncka no «MUHUMYMY>» NOABEPXEH BonbLIEMY BANAHUIO OT TOKOB B
coceaHnx KOMMyHukaumnsax. Noatomy B cnyyasx, korga psaoM ¢ UCKOMOWM KOMMYHMKaunen

pacnonoXeHbl Apyrue npennodvteHne creayet otaaBatb NOUCKY NO «OCTPOMY MakCUMYMY».

4.2.3 ®yHkuua «kKOMIAC»

[nsa noBblweHNss CKOPOCTM paboT Ha OAMHOYHBIX N MPOTSKEHHBIX KOMMYHUKaUMSX C
noBopoTamMu B MpUEMHUKE peanu3oBaH meton noucka ¢ dyHkunen «KOMITAC». OH
Nno3BONiSeT BM3yanuanpoBaTb MOSIOXEHWE KOMMYHUKaLMM OTHOCUTENbHO NPUeMHMKa, YTO
obneryaeT BOCNpUSATME MHOPMALLMM OnepaTopomM.

BknioveHvne dyHkummn  «KOMIMAC» npousBoanTca 4Yepe3 MeEHI0 NpueMHUKa:
«MHamkauma» > «<KOMIMAC».

KoMMyHUuKaumsa cxemaTnyeckn otobpaxkaeTcs B BUAe NMHUM — yKasaTerns NorioxXeHus
KoMMyHuKaumm (no3. 19 puc. 3.2 n 3.3). OgHoBpeMeHHO ¢ 3TuM B pexunme «TPACCA» Ha
NHOMKATOpe OTODpaXalTCs LKana «MakCMMyM» U YPOBEHb BXOLHOIO CUrHana, B pexume
«TPACCA-OATHYUK» oTobpaxatoTcs LWKana W ypoBeHb BXOOHOIMO cCurHana no BXOAy
«AATUUNK», a Takke ero oTHocuTesribHasa NONSAPHOCTb.

Mpumep nouncka c BkntoyeHHon oyHkunen «<KOMIMAC» nokasaH Ha pucyHke 4.2.3.
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PucyHok 4.2.3 — lNowuck ¢ BkntodeHHon dpyHkumen «KOMITAC»
Mo Mepe npoaBMXEHMS MO Tpacce OpPUEHTUPYNTEe NPUEMHUK OTHOCUTENBHO

KOMMYHUKaUNN TaKUM o6pa30M, 4yTOObI Ha 3KpaHe YyKa3aTellb NOoJIOXEHNA KOMMYHUKaLNn

(nos. 19 puc. 3.2) coBnagan ¢ ocbio npuemMHuka (nos. 18 puc. 3.2).
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lMpumeyaHue. Ykaszamerb MOMOXEHUS mMpaccbl pedHa3Ha4YeH mosibKo Ofist
Haersi0Ho20 rnpedcmasrieHus 0 MPOXOXO0eHUU KOMMYHUKauuu u He criyxxum 0518 mo4yHou eé
nokanuzayuu. [ns moyHo20 oripedesieHuUsi OCU KOMMYHUKauuu, a makxe 8 cry4yasx
crnabo2o ypoBHS cuesHana, Hasluqusi CUfbHbIX MOMeX, e/usiHUsi 651U3KopacrionoXeHHbIX
COCEeOHUX  KOMMYyHuUKauul — criedyem  pykogoOcmeosambCs  OKa3aHUsIMU  WKarsbl
«MakcuMmyMm», KaK ornucaHo 8 rnyHkme 4.2.1.

Bo Bpemss noucka wsobpaxeHuwe ykasaTenss MNOMOXEHUS KOMMYHUKALMKU MOXET
CTaHOBUTBLCA «Pa3MbITbiM». OTO MPOMCXOAUT, KOraa NPUEMHUK PacnofioXXeH OTHOCUTENbHO
KOMMYHUMKaLmMK nog yrnom 6nmskum Kk 90 °, unn HaxoguTcs Ha GOnbLIOM yaaneHun ot ocu

KOMMYHUKaUnn, N ypoBeHb NMONCKOBOIo CUrHara CriMmKom Masn Ha (*)OHe nomMex.

4.2.4. NMonck no HanpaBfeHNo ToKa

Mpn paboTe B MecTax C BbICOKOM MAOTHOCTbIO KOMMYHUKALMA MOXHO MCMNONb30BaTh
dyHKUMIO onpedeneHns HanpaeneHus Toka. [na aToro B reHepatope AoSmkeH ObiTb
BKIMIOYEH peXMM (POPMUPOBAHUA CUrHamna ABOMHOM 4acToTbl C 4YacTtoTonm «1024 [u», B
NPMEMHMKE YyCTaHoBneHa paboyaa 4vactota «1024 Mu». [lpun [OCTAaTOYHOM YypOBHE
ABYXYaCTOTHOIO CuUrHana uHaukauusi HanpasrneHuss Toka (no3. 12 Ha pucyHke 3.2)
BKMNtovaeTca aBtomatudecku. Npu BknoveHun yHkumm «KOMIAC» HanpaBneHue Toka
yKasblBaeTCH ykasaTernem nosioXXeHns KoMMmyHukaumm (no3. 19 Ha pucyHke 3.2).

MICKOMYIO KOMMYHUKaLMIO BaXXHO MOAKMIOYUTL K reHepaTopy HenocpeacTBeHHo. [pu
3TOM cocCefHue KOMMYHUKauMn B MeCTe MOAKMYEHUS LOMKHbl ObITb ranbBaHUYecKU
N30NMpPOBaHbl OT MICKOMOW (CM. pUCYHOK 4.2.4.1).

B nckomon koMmmyHukauumn 6yget npoTtekaTb TOK, YCMOBHO BblGpaHHbIN Kak «MpsiMOn
TOK» OT reHepatopa (Ha 3KpaHe CMMBOI «4"»). Mo cocegHnm KOMMyHMKauusm Oyaet

npoTekaTb Tak Ha3blBaeMbli «BO3BPATHbLIA TOK» K reHepaTopy (CMMBON «\Iﬂ'»), BO3HUKLUNIA
32 CYEeT EMKOCTHOM wunu cnabon yaaneHHoOW ranbBaHUYECKONW CBSA3NM C  MCKOMOM

KOMMYHUKaLMEN.
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PucyHok 4.2.4.1 — HanpaBneHue Toka 1 nokasaHus npueMHuKa npu rasibBaHUYeCcKn
HeCBA3aHHbIX KOMMYHUKaLMAX

B cnyyae ecnu cocegHMe KOMMYHUKALMN UMEIOT rafibBaHNYECKYH CBSI3b C MCKOMOW,
Ha BCeX HWX curHan OygeT MMeTb OAMHaKoBOE HarpasreHve (CM. pucyHok 4.2.4.2).
AMNNMTYyOa Xe curHana B COCEAHUX KOMMYHMKaLUSIX MOXET OblTb pa3nuyHa U 3aBUCUT OT

YCIOBWIA pacTekaHusi MOUCKOBOIo ToKa.

PucyHok 4.2.4.2 — HanpaBneHue Toka 1 nokasaHus npueMHuKa npuv rasibBaHUYeCcKn
CBAA3aHHbIX KOMMYHUKaLMAX
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4.3 MeTtoabl onpegeneHuss rnNyouHbl  3aneraHusi  KOMMYHUKauuum v
npoTeKarLero B Her Toka

[Ans nokasaHnua rnybuHbl 3aneraHnss KOMMYyHMWKaLMM U NpoTeKawwero B HeW Toka
pacnonoXxuTe NPUEMHUK Ha OCbH0 KOMMYHUKaLUWUK, Kak NokasaHo Ha pucyHke 4.3. CTpenku
Ha Kopnyce MNpuWEMHMKA M MNMOCKOCTb aHTEHHbl MepneHAVKYnapHbI npeanoriaraemMon ocu
KOMMYHUVKaLMW.

B nprvémHuke no ymomnyaHuio BKMOYeHa (PyHKUMS aBToOMaTU4eckoro oTtobpaxeHue
rnybvHbl 3aneraHua n Toka. OgHaKoO ee MOXHO OTKMYUTb (CM. n. 3.1), B 3TOM cny4vae
oTobpaxeHune rnybuHbl 1 TOKa NPOU3BOANTCH MO HAXATUIO KHOMKU « o »,

Ha vactotax «Paguo» n «3®UP» rnybuHa n Tok He oTobpaxatoTca. Ha vacTtoTtax
«50y» m «60 [lu» 3asBneHHad MOrpelwHoOCTb MnokKasaHus rnybuHbl 3aneraHnsa He

HOpMUpYeTCS.

PucyHok 4.3 — NokasaHus rnybuHbl 3aneraHns n Toka
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Moka3aHuA rnyouHbI 3aneraHma
BHUMAHUE! 3HayeHue ernybuHbl 3anezaHusi ornpeodesnigsemcss om HUXHe20 Kpasi
npuémHuka 00 yeHmpa KOMMyHUKauyuu.

PekomeHayeTca npoBoaMTb [Ba-TPU 3amMepa B OAHOM TO4YKe W onpenensitb
pesynbTaT Kak cpegHeapumeTnyeckoe U3 NofyyYeHHbIX 3HaYEHUMN.

[MpoBepuTb NPaBUbHOCTL onpeaeneHns rmybuHbl MOXHO crneayrowmumm cnocobamu.,
MogHAaTb NpMéMHKK Ha 0,3 M BBEpPX, CTapasiCb Aep)KaTb ero PoBHO, M eLWé pa3 onpeaenuTb
3HayeHue rMybuHbl. NMokasaHMs OOMKHbI YBENMUYUTLCA Ha BennYMHy noabema. Ecnu ectb
Takasi BO3MOXXHOCTb, BbINOSTHUTL onpeaeneHue rinyodumHbl Ha HECKOMbKNX YacToTax.

Mpn HeBonbWOM yganeHum OT OCM KOMMYHMKauuMyM nokasaHue rnybuHbl 3aneraHus
OyneT yBenuumBaTtbCs, Takum obpasom, Hanbonee JOCTOBEPHO NoKa3aHWe MUHUMAnbHOMo

3Ha4YeHund ITIy6VIHbI 3aneraHu4.

lNokasaHuA ToKa B KOMMYHUKaLKU

Mpn pacnonoXxeHnnm HECKONbKUX KOMMYHMKaUUW B o06nactu noucka BO3MOXHO
NOXHoe OBOHapyXeHne CTOPOHHEN KOMMYHMKaUWUW, €CNU HaBEOEHHbIn B HEW CurHan
AOCTaTOYHO cuneH, a rnybuHa 3aneraHna MeHbluUe, YeM Y UCKOMOM KOMMYHUKaumK. Tak Kak
BENMYMHa NPOTEKAIOLLEro Toka He 3aBUCUT OT rnyOuHbl 3aneraHms, MICKOMasi KOMMYyHUKaLuns
OyoeTr MmMeTb MakcMMmarbHbI TOK. Takmm obpasom, onpegernieHve npoTekarwero Toka
NO3BOSISET OTNNYNTE BbIOPAHHYIO KOMMYHUKALMIO OT NPOYMX.

[nsa noucka ¢ MCnonb3oBaHWEM onpeaerieHns Toka B KOMMYHUKaUUM BaXHO, YTOObI B
MCKOMOW KOMMYHMKaUMW npoTeKkas TOK, 3aMeTHO [MpeBblalwmi TOKA B COCEOHUX
KOMMYHUMKaumax. [Noatomy ons co3gaHns paboyero Toka B KOMMYHUKaUMM pekoMeHayeTcs
NpOn3BOAUTbL HENOCPEACTBEHHOE MOAKIOYEHME reHepaTopa K KOMMyHuKaumm (cm. n. 2.3.1
pykoBofCTBa Ha reHepaTop [ T-75, 'T-15) nnu ¢ NoMoLLbH0 TOKO3a4atoLWmMX KreLlen.

Takke N0 pes3KoMy M3MEHEHMIO 3HAYEHUS NpoTeKalLwero B KOMMYHMKaUUKW Toka
MOXHO OOHapyXWUTb OTBETBIEHUS, BpPe3kn (MpM YCMOBUW, YTO OHWU BbINOSIHEHbI U3
TOKOMPOBOASLLEro MaTtepuarna), Tak Kak 4YacTb TOKa OygeT yTekaTb 4Yepe3 OTBETBfIEHUE.
CornacHo nepBomy 3akoHy Kupxroga BTekawowunm B y3en Tok OyaeT paBeH cymme
BblTEKaloLLMX U3 Hero TokoB. O4HaKo CTOUT y4uUTbiBaTb, YTO B HENOCPEACTBEHHON BNn3ocTn
OT OTBETBMEHUA MNOKasaHWsi TOKOB OyayT OTnMYaTbCs OT MCTUMHHBLIX, TaK Kak TO4HOEe

onpepneneHne BO3SMOXHO TOJ1IbKO Ha NMPOTAXEHHOM 1 OQHOPOAHOM y4HaCTKe KOMMYHUKaL K.
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& BHUMAHUE! OQuwubku npu onpedeneHuu anybuHbl 3ane2aHusi U moka moaym

6bimb 8bI38aHbl UCKa)XeHUEeM Maz2HUMHO20 MofIi om COCEeOHUX KOMMYyHUKauul u
6/1U3KOPACIONOXEHHbIX ~ Memarnudyeckux rnpedmMemos, 8 Mecmax 3az2ubos unu
omeemesieHuUl, 8bICOKUM YPOBHEM MOMEX U HeCObTH00eHUEM U3IOXEHHbIX HUXE rpasusl
pabomei ¢ npubopom.

Hagnuck Ha akpaHe «CJTABOE TMMOJIE» nnun « - - - » CBMAETENLCTBYIOT O TOM, YTO
nokasaHusa rnybuHbel n Toka Gbinn Obl 3aB€4OMO HEBEPHbIMU M3-3a TOrO, YTO CUrHam oT
KOMMYHMKaLMM CNUWKOM crab mnn pesynbTaT U3MepeHuin HekoppekTeH. B atom cnydae
Ans onpegeneHvs rnyobuHbl 3aneraHus pekoMeHAyeTcs NpPUMeHUTb MeToa «-6 ab»
(cm. n. 4.3.1).

4.3.1 OnpepeneHue rnyouHbl 3aneraHns KOCBEeHHbIM MeToAoM «-6 ab»
B cny4yasx, korga npuveMHVUK He oTobpaxaeT rnybuHy 3aneraHus unuM ectb
HeobXo4MMOCTb ee onpedeneHns Ha NacCUMBHbIX YacToTaX MOXHO BOCMOMb30BaTbCA

KOCBEHHbIM METOAOM onpeaeneHns rnyonHbl «-6 ab».

PucyHok 4.3.1 — OnpegeneHue rnybuHbl 3aneraHnst MeToaom «-6 gb»
OnpepgenuTe ocb Tpacchl, 3aNOMHUTE HaA HEW NoKasaHue YPOBHSA BXOAHOrO CUrHana
LUKaIbl «MaKCUMYM>», BblpaXXeHHOro B geunbenax. MNepemelyasce cHavyana B 0gHy, a 3aTem
B MPOTUBOMOSOXHYK CTOPOHY OT OCUM TpacCbl HAWTU MOSOXEHWUA, B KOTOPbIX MokKasaHue
yMeHbWNTCA Ha 6 OB (9TO COOTBETCTBYET YMEHbLUEHUIO YPOBHS CUrHana B [Ba pasa).
PaccTtosiHne mexay AByMs 3TUMM NONOXEHUAMM GyaeT paBHO YABOEHHOMY PacCTOSIHUIO OT

I'IpI/IéMHI/IKa 40 OCN KOMMYHUKaUUn.
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4.4 ObcnepgoBaHue TeppuTopun

O6cnenoBaHne TeppUTOPUM NPOU3BOLMUTCS C LieNblo 0BHapPY>KEeHNA TOKOMPOBOASALLNX
KOMMYHMKaLMIA, ONs NpeaoTBpaLLeHnsa nx noBpexaeHns npu npoBeaeHnn 3eMnsaHblix pador.

4.4.1 ObcnepoBaHMe TeppuTopun 6e3 MCNosb3oBaHUsA reHepaTopa

O6cnenoBaHne TeppUTOPMM BO3MOXKHO MO HaBeAEHHbLIM CUrHanam npPOMbILLITEHHOMN
yacTtoTbl, 3X3, TenemgoHHbIX W TPaAHCNAUMOHHLIX KaHanoB. [lpou3BoauTe MNOUCK
nocnegoBaTenbHO Ha paboumnx Yactotax «50 u», «100 MNu», «9PUP» n «<PAANO».

YCTaHOBUTE TaKOE YCWUNEHWE NPUEMHMKA, 4TOObl CBETMNacb NPUMEPHO MONOBUHA
WwKansl «Makcumym». Obxogute obcnegyemyo TeppuUTOpUID «3MenKom» ¢ warom 1 — 5 m
CHayana B OQHOM HanpaBfeHuu, 3aTeM B NeprneHanKynapHoM (CM. pucyHok 4.4.1) B mecte
pacrnonioXeHnss KOMMyHuUKauum  BygeT  HabnwogatbCsd  MakCcMMyM  curHana.  [Ong
NOATBEPXKOEHUA HanNMuMa KOMMYHMKauUuM npoBegute Mnouck cornacHo n.n. 4.2.1.
Onpepgenvte HanpasneHne OBGHapPY>KeHHON KOMMYHUKaLUK, NoBOpaymBas NPUEMHUK BOKPYT
BEpPTMKaNbHOM OCKU: HambOonbLUMIA YPOBEHb CUrHama COOTBETCTBYET MOMOXEHWUIo, Koraa
NNOCKOCTb MNPUEMHMKA NEeprneHanKynspHa OCM KOMMYHMKaLMK, HaMMEHbLUMM — Koraa

napannernbHa.

PucyHok 4.4.1 — O6cnegoBaHue y4acTKoB MECTHOCTM 6e3 reHepaTopa
Tak e, ecnv 3TO eAMHUYHAs KOMMYHMKAUWSA U YPOBEHb MPUHUMAEMOrO CurHana
GonbLON, TO ANA YCKOPEHUSI MOMCKa MOSMIOXEHUS M HanpaBfieHUs KOMMYHUKaUMU MOXHO

Bocnosb3oBaTbcsa pyHKunen «KOMIMAC» aHanornyHo, kak onucaHo B n.4.2.3.
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4.4.2 ObcnepoBaHMe TeppuUTOpUM C UCNONb3OBaHMEM pPaMKU MepepawoLlen
PM-02 nnu aHTteHHbI nepepatowen Al-01

[na noBblleHMs [OCTOBEPHOCTM MOWUCKA, a TakkKe, Koraa MOUCK Ha MNaCCUBHbIX
YacToTax HEBO3MOXEH M3-3a craboro curHana pekoMeHayeTcsi NpPOBOAWUTb MOUCK MO
curHanam oT reHepartopa, HaBeeHHbIM B KOMMYHMUKaLUMSX C MOMOLLbIO paMKu nepeaaroLLlen
PIM-02 nnu aHTeHHbl nepeaatowen Al-01 (ganee nHOyKTopbl).

Mpwn co3gaHnm NOMCKOBOrO TOKa B KOMMYHMKaUMSIX CriegyeT yunTbiBaTb, YTO:

- YeM BbllWe YCTaHOBMIEHHAA MOLLHOCTb reHepaTtopa M MeHblUe PacCTosHME OT
WHOYKTOPOB A0 NPUEMHUKA, TEM CUMbHEE MeXAy HUMW npsiMasi CBs3b, Ha POHE KOTOPOW
nosiBfieHne curHana ot KoMMyHukaumn byget cnabopasnnummo;

- YPOBEHb TOKa, CO34aBAEMOro B KOMMYHMKaLUUW NpU MOMOLLM MHAYKTOPOB, OyaeT
3HAYNTESNbHO MEHbLLE, YeM MPU NPAMOM NMOLKITHYEHNN;

- YPOBEHb TOKa, CO34aBaeMoro B KOMMYHMKaUUW Npu MNOMOLLWM UHAOYKTOPOB, Byaer
Tem Gonblle, YeM Bbiwe paboyasi yacToTa reHepaTtopa M 4yem Gnwke OyoeT MHAOYKTOpP K
KOMMYHUKaLWK;

- YPOBEHb TOKA B KOMMYHMUKALMW 3aBUCUT OT TOrO, MMEET NI OHa Ha CBOMX KOHLAX
3a3emneHve. Ecnu xota 6bl 0OOHO 3a3eMfeHne OTCYTCTBYET, NMOUCK TakMX KOMMYHUKaLMN
3aTpyaHEH U criedyeT MCNoMb30BaTb MakCMManbHO BO3MOXHYK 4YacTOTy reHepartopa Ans
yBENMYEHNS TOKa Yepe3 EMKOCTb MeXay KOMMYHUKaLUMEN N 3eMMen.

O6cnenoBaHne MOXHO NPOBOANTL HUXKEYKAa3aHHbIMKU cnocobamu.

Cnoco6 nepBbIn

Pasbente obcnegyemyto TeppuTOpUMIO Ha Yy4vacTkm pasmepom o1 50x50 po
100x100 m. Pamky PrI1-02 nonoxuTte ropusoHTanbHO Ha MOBEPXHOCTU FPyHTa B LEHTpe
obcnegyemoro yyactka (puc. 4.4.2.1), nepepgawowyto aHTeHHy All-01 nocTtaBbTe U
3akpenute BepTukanbHO. Bbibepute MakcumanbHykO 4acToTy reHepatopa. YCTaHoBUTE
MOLLHOCTb reHepaTtopa TakMm oOpa3oM, 4TOObl MpsMas CBA3b MeXAy WHOYKTOPOM W
NPUEMHNKOM Oblnia MMHMManbHOW. B cnyyae obcnenoBaHWst y3KMX Y4aCcTKOB MECTHOCTH,
HanpuMmMmep npu NpoKnagke TpaHLIen, NHAYKTOp pacnofnarante B CTOPoOHe OT ob6cneayemoro
y4acTtka Ha pacctosdHuu ot 20 go 25 meTpos.

O6cnenyembin ydactok obxoamte no nepumeTtpy. B mectax nepecedeHunsa rpaHu

yyacTka Cc KOMMyHUKauusimm 6ygeT HabnogaTtbCs MakCUMyMm curHana.
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PucyHok 4.4.2.1 — O6cnenoBaHme y4acTKOB MECTHOCTM C MCNONb3oBaHMEM pamkn PI1-02

OpHako curHan OT WMHAOYKTOPOB, YCTAHOBIIEHHbLIX BbIWEONUCaHHbLIM Obpa3oM, He
HaAaBOOUTCA Ha KOMMYHWKAUWUKW, pPacrnoSiOXKEHHble HEenocpeacTBEHHO nog Humu. Takue
KOMMYHMKaLMM MOryT OCTaTbCs HeOOHapyXeHHbIMW. [103TOMy nepeaBuHbTE WHOYKTOP B
CTOPOHY Ha HECKOMbKO METPOB 1 NOBTOpUTE 06CrenoBaHue.

[Ons yTOYHEHUsT MEeCTOMOMOXEeHUs KOMMYHUKaumm yctaHoBute pamky Pr1-02
BEepTUKanbHO Hag4 e€ npegnonaraemMon OCblo, MPU UCNONb30BaHUKM Xe aHTeHHbl All-01 ee
Heob6XxoaMMO NOSOXNTb MONEPEK OCKM KOMMYHUKaumn. OTTpaccupymnte KOMMyHMKaumio B obe
CTOPOHBI. Tak e, ecnu 3T0 eANHUYHAA KOMMYHUKaUUa U ypoBeHb NPUHMMAEMOro curHana
Bbonblon, TO ANA YCKOPEHUA NMOUCKA MOSTIOXKEHUA U HarnpaBfeHUs KOMMYHUKaUUM MOXHO

Bocnosnb3oBaTbCca yHkumnen «KOMIMAC» aHanornmyHo, kak onmvcaHo B n.4.2.3.

Cnoco6 BTOpOM

BkntounTte Ha reHepaTope [T-15 pexum paboTbl OT BHYTPEHHEro MHAyKTopa (4actoTa
33 kl'y), MOLLHOCTb reHepaTopa YCTaHOBUTE TakMM oOpa3oMm, 4Tobbl NpsiMasi CBA3b Mexay
MHOYKTOPOM M NMPUEMHUKOM Bblna MMHUManbHoW. Ha npnemHuke BblibepuTte 4acTtoTy «33K».

[anee gBa onepatopa nepemellalTcs napannenbHo Apyr Apyry ¢ AUCTaHUMEN He
mMeHee 30 M B HanpasfeHMM WMCKOMOW KOMMYHUKaumen. [lepBbln nepeaBuraeTcs BOOMb

OOHOro Kpas o6cneuyeM0ro ydqacCTKa, HecCA reHepartop Tak, 4TOObI OCb nepe,u,arow,eﬁ
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aHTEeHHbl Obla HanpasneHa no JNMHMKM  OBWXKEHUA (CM. pucyHok 4.4.2.2). Btopown
nepemeLLlaeTca C NPUEMHUKOM BAONb MPOTMBOMOJSIOXKHOIO Kpas yyacTka U perucrtpupyet
M3MEHEHME YPOBHEW CUrHama no Lwkane «Mmakcumym». B mecTe pacnonoxeHus
KOMMYHUMKaLmm 6ygeTt Habnogatbca MakCMMyMm curHana. Tak ke, ecrniv nNo3BosisieT YpOBEHb
NPUHAMAEMOro CurHana, Ana YCKOPEHUs MOouCKa MOMOXEHUA W HarnpasfieHus
KOMMYHMKaLMM MOXHO Bocnonb3oBaTbes yHkumen «KOMITAC» aHanorn4Ho, kak onncaHo
B N.4.2.3.

PucyHok 4.4.2.2 — ObcnegoBaHne y4acTKoB MECTHOCTU C nomoLbto [T-15
[ns yTOYHEeHMs MeCTOMONOXEeHUs KOMMYHMKauMu YCTaHOBUTE reHepaTop Haj

npegnonaraemoin 0Cbio KOMMYHUKaLMK NOMNepPeK ee HanpaBneHns 1 NpoBeanTe Nonck B obe

CTOPOHbI.
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5 NMouck noBpexaeHUA TpyoonpoBoaoB U KabenbHbIX IMHUA

OnucaHHble HWXe MeToAbl MoMCKa OCHOBaHbl Ha puKcauMm OTHOCUTENbHbIX
N3MEHEHWN CUrHaNoOB B MeCTax NoBpexaeHnn. B HEeKOTopbIX criyvyasix 3T MU3MEHEHUS MOryT
nveTb cnabo BbIpaXKeHHbIN XapakTep, NO3TOMY BO Bpemsi 00CneaoBaHns pekoMeHOyeTcs
3anucbiBaTh NokasaHusa B NnamMsaTb Npubopa ana ganbHenwero aHanmaa Ha K (cm. n. 6).

5.1 MeToa noucka NOBpeXAeHUs U30NALUMN MO TOKY

[aHHbIN MeToa NpMMEHMM Onsi NOUCKa MOBPEXAeHUs M3onsumm TpybonpoBoaos m
kabernbHbIX MMHUIA, UMEIOLLMX 3HAYMTENBbHbIN TOK YTEYKN Ha 3EMITIO0.

Mo Mepe npoaBMXKeHUs Hag TPaccon pe3koe yMeHbLUeHNE 3HAa4YEeHU TOKa B MeCTax,
HEe WMeLWKnX OTBETBNEHUA UMM BPE30K, MOXET CBUAETENbCTBOBATb O 3HAYUTENBHOM
nospexgeHun mnsonsaumm. OgHAKO C y4eToM OLWMGKM onpeaeneHust 3HavyeHus Toka 3TOT
MEeTOA crnpaBeanuB MNpwW BbICOKOM HadyanbHOM YypoBHe Toka (0,5A n 6Gonee) u ero
3HAUMTENbHbIM YMEHbLUEHMEM MOCNe MecTa noBpexaeHusi. MNMouck no gaHHOMY MeTony

pekomMeHayeTCca NpoBOAUTbL Ha YacToTax 273 unu 526 My,

5.2 MeToabl noucka noBpexaeHus nsonaummn TpybonpoBoaoB c

ucnosnb3oBaHMeM gaTtyukoB KoHTponsa usonauum [IKU-02, «A-pamka», OKU-E, OKU-T1

BHUMAHUWE! He donyckaemcs nonadaHue Ha 8xo0bl eHe30a «[JATUUK» npuemMHuka

HanpsixeHus1 bonee 42 B.

Mpn noucke MeCT NOBPEXAEHUS U30NAUUN MPUMEHAIOTCA KakK KOHTaKTHble OaT4MKK
KOHTponsa naonsaummn — [IKK-02, «A-pamka», Tak n 6eckoHTaktTHble — AKN-E, OKA-T1.

Ona noucka noBpexaeHWs NPUEMHUK HeobXxoouMMO NepeBecTM B PEXUM
«TPACCA-OATHUUK». Ona atoro HaxmuTe u yaepxumBanTte KHorky «PEXWM» 6Gonee 2
cekyHa. daTtumnkm nogkntovatotea K rHesgy «AATUUK» (nos. 4 puc. 1.4.1).

OnpefeneHve MecT NOBpEeXAeHUs N30NALnn NPON3BOAUTCA NO YPOBHIKO CUrHana ¢
0aTyMKoB KOHTpona wusonaumm no wkane «OATYHUK», npy 9TOM KOHTPOSfb MNaHOBOroO
MOMNOXEHNA KOMMYHMKaLMM OCYLLECTBNAETCA MO LKanaM «MakCUMyM» WU <MUHUMYM>»
(cm. pucyHok 3.3 a) unu, npu BrntoveHnn oyHkunn «KOMITAC», no ykasaTento nosiokeHus
KOMMYHMKaLMM OTHOCUTENBHO NpUeMHmnKa (CM. pucyHok 3.3 6). Bo nabexaHune nepexoga Ha
cocegHun  TpybonpoBog ~— peKOMeHAyeTCa  KOHTponupoBatb  rnybuHy — 3aneraHuns
TpybonpoBoga M BenuuUMHY MOCMKOBOrO TOKa W €ero HanpasneHue (nocriegHee npu

yCTaHOBKe [BYX4YaCTOTHOro curHana c reHepartopa «1024 My»).
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[Ons perynupoBKM YCWUNEHUs LWKanbl YPOBHSA CWUrHama OT [aT4YMKOB KHOMKOW
«PEXXWM>» yctaHoBuTEe ykaszaTenb (no3. 3 pucyHka 3.3) B nonoxeHne «OATUUK».
Heobxoaumoe ycuneHune BbIGUpaETCa KHOMKaMW yBENUYEHUS U YMEHbLUEHUS YCUMEHWUS,
aBTOMaTM4yeckad yCTaHOBKa OMTUMAarbHOrO YPOBHA YCUIEHUS YLECTBAAETCS KHOMKOW
« . ».

[lononHUTEeNbHO Yepe3 MeH npuemHuka: MeHio > NHaukauma > Wkana «datymk»
(pnc.3.1B) OOCTYNHbI BbIOOP NokasaHus YPOBHA curHana B «ab» unu B «BonbTax», a Tak xe

pacTskka wkanbl 1:4.

5.2.1 Nouck noBpexaeHnUsa U3onsaunMm no nageHno curHana

MexaHn3m noncka aHanormyeH 4nsa BCcex TUMOB AaTYMKOB.

Ob6a WThips KOHTAKTHbIX AaT4YMKOB 3arnybnatTca unm oba onepartopa (4nsa gartyvka
AOKWN-E) nepemeltaotca Hag oCbio KOMMYyHUKaumMn apyr 3a gpyrom (cm. puc. 5.2.1). Mecto
Ha4ana noBpeXaeHUs U3onauumn onpeaensieTcs no yBenu4yeHmto curHana B MOMEHT, Koraga
OAMH WTbIpb/onepaTop HaxXoAUTCA Hag MECTOM MOBPEXOAEHUS U MUHMMAIbHOMY CurHany,
Korga nospexaeHne wmexagy wrblipsamu/onepatopamu. [lpy paboTte BOGAM3M MecTa
NoBpEXAEHNS, ONS YTOYHEHUS €r0 NONOXEHUSA, YMEHbLUAKT PAacCTOSHNE MeXAy LWTbipsmMu /
orneparopamu 1 wwar nx nepemMeLleHus.

Mpyn HanuuYMM NPOTSHXKEHHOrO MOBPEXAEHUS MAKCUMyMbl CUrHana yganeHsl apyr ot
Apyra n pacnonoXeHbl Ha rpaHnuax NnoBpexaeHus, a Mexay HuMm Habngaetcsa obnactb ¢
MWHMManNbHbLIM YPOBHEM CUrHana.

Ona 6onee TOYHOrO M HArNAQHOTO MOUCKA MOBPEXAEHUS W30NALUUN  MOXHO
MCnonb3oBaTh (PYHKUMIO onpeaerieHnss nonsipHoCcTu curHana no sxogy «OATYUUK». Ona
3TOro B reHepatope AO0/MKeH ObiTb BKMOYEH pPeXuUM (OPMUPOBAHUA OBYXHYACTOTHOIO
curHana «1024 lu», B NpUEMHMKE YyCTaHOBReHa pabodas 4vactota «1024» no Bxogy

«JATHMK». lNpn gocTtaToO4HOM YpOBHE [BYXYACTOTHOrO CUrHana WHOMKauMs yKasaHus

NONIAPHOCTM CUrHana BKNtoYaeTcs aBToMaTndeckn (nos. 6 Ha puc. 3.2).
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PucyHok 5.2.1 — Cxema NoAkIto4eHUst U ypOBEHb CUrHana npu noucke

noBpexaeHma n3onAaumm no nageHnto cnurHarna co CMEHOW 3HaKa

[MTo mepe npoaBMXEHWA Hag HEenoBpeXOEeHHOW 4acTbilo KOMMYHMKauUK, a TaKke
HenoCpeaCTBEHHO Had MNOBpeXAeHnem u3-3a crnaboro YypoBHA cCurHana BO3MOXHO
OTCYTCTBME UMM XaOTUYHOE M3MEHEeHMe 3HaKa NonspHocTM curHana no Bxogy «AATUUK»
(pycyHok 5.2.1). C npubnwxeHMem K rpaHuue MoBpeXAeHUs U yBennyeHUeM YPOBHSA
CUrHana 3Hak nosfispHOCTU NPUMET OOHO U3 YCTOMYMBLIX 3Ha4YeHuWn. [Npu nepexoae 4vepes
MECTO MOBpeXOeHNa Mpon3onaeT CMeHa 3Haka Ha MpoTUBONOMOXHbIN. B crnyvae c
TOYEYHbIM NOBPEXAEHNEM WU30NALUN YPOBEHb CUrHaNa Hag nospexaeHvem ByaeTr nveTb
pPe3Ko o4YepYEHHbI MUHUMYM.

BHUMAHUE! CmeHa 3Haka 6e€3 xapakmepHO20 U3SMEHEHUSI YPOBHS cuaHana He

871551emcs npu3HaKkoM roepexOeHUsl.

5.2.2 NMounck noBpexaeHUs n3onsAauum no yBerim4eHuo curHana

MexaHn3m noucka aHanormyeH Onst Bcex TunoB gatymkoB (puc. 5.2.2). OguH um3
WTbipen patyvka 3arnybnsetca wnm oauH wm3 onepatopoB (ons gartyuka [OKU-E)
nepeMeLlaeTcss Hag OCbl0 KOMMYHWMKaUMW C onpefenéHHbiM LwaroMm. Btopon wWwTbipb
3arnybnsetca wunu onepatop nepemellaeTca B CTOPOHE OT KOMMYyHuKauuu. Mecto

noBpexaeHna n3ondumnmy onpegendeTca no MmakCMMaribHOMY YpPpOBHIKO CUrHana.
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PlllcyHOK 5.2.2 — Cxema noakniyeHus n YpPOBEHb CUIrHasna npun noncke
noBpexageHnd nsondaumm no yBerimnd4eHmno curHana

5.2.3 Oco6eHHOCTU NPUMEHEHUA [aTYNKOB

BHUMAHUE! He donyckaemcsi nonadaHue Ha 8xo0bl 0am4ukos HarnpsixxeHus 6ornee 42 B.

Oatunk OKU- 02

MpuMeHeHMe [aHHOroO faTyMka MO3BONSET WUCKaTb MOBPEXOEHUSs B MecTax C
OonbLOM NAOTHOCTLIO KOMMYHUMKaUMA. PaccTtosiHne mexay WTblpaMu gatyvka gpyr ot
apyra n war nepectaHOBKU LWITbIPEN Mexay onpeneneHnsasMu He OOSTKHbl NpeBbiwaTb

3Ha4YeHunA FJ'Iy6I/IHbI 3aneraHung.

OaTuuk «A-pamka»

B otnnumn ot gatumka [KN- 02 npumeHeHne gaTtyunka «A-pamka» no3BoSisieT TouHee
onpeaenaTb YPOBEHb CUrHana OT M3MEPEHUs K M3MEepeHuto, T. K. (PUKCMpoBaHHOE
pacCTosHME MeXay LWTbIPAMM  UCKIOYaeT OWMOKYy YyBENUYEHUA/YMEHbBLUEHUS YPOBHS
CUrHana us-3a W3MEeHeHUs paccTtosHusa mexgy Humu. OOHako NpuMeHeHne faTtyuka
TpebyeT 3arnybneHnsa B rpyHT WTbIPEN, YTO He BCerga BO3MOXHO.

BHUMAHUE! lNpu ucnone3o8aHuu «A-pamMKu» C KpenneHuem He doryckalime pe3Kux
yOdapos rpu embiKaHUU ee 8 3eMJ/10 C 3aKperiyieHHbIM K Hel MpueMHUKOM- 3Mmo MoXem

ripueecmu K rioyioMmkKe ripueMHuUKa.
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Mpn pabote c «A-pamkon» HeobxoauMmo cneamTb 3a YUCTOTOM MOBEPXHOCTU
N30MATOPOB, TaK KaK MUX 3arpsi3HEHME MOXET NPUBECTU K OCrabneHunto curHana munm nosHom
noTepe YyBCTBUTENBHOCTW AaTymKa.

Aatuuk OKU-E

MpumeHeHne [JaHHOro AaTtyvMka MOo3BONAEeT WCKaTb MNOBPEXAEHUA OOWMHOYHbIX

NPOTSKEHHbLIX KOMMYHMKALUMA C OTHOCUTENBHO BOMbLLON CKOPOCTBIO U HE 3aBUCUT OT Tuna
MOKPbITUSA, OOHAKO Yy AaTyMKka HECKOSIbKO MeHbluas, OCOBEHHO Ha HM3KMX 4YacToTax,
4YyBCTBUTENbHOCTb. Kaxabli onepaTop BO BpeMs paboTbl OEPXUT B pyKe KOHTAKTHbIN
anekTpoa Aatyuka. [pyn paboTte BOGAM3M MecTa NOBpeXAeHus, ONA YTOYHEHUS ero
NOJIOXXEHNS, PAacCTOAHNE MeXAY ornepaTopaMn YMEHbLLAHOT.

OaTtunk OKU-M1

Oatunk OKN-MN1 npencrtaBnsieTr cobon anekTpUYEcKyd aHTEeHHY, 3aKpensieHHY Ha
MOAyfne MarHUTHOW aHTeHHbl. [lpumMeHeHMe paHHoro patduka cxoxe ¢ OKWU-E, Ho
Nno3BonsieT NPoOu3BOAMTb MOMCK CuUNamMu OAHOro ornepaTtopa, Kak 3TO MpeAcTaBfeHoO B
BblLUeyKa3aHHbIX MeTogax. OgHako OaHHbI OaTYMK MMEET MEHbLUYK YyBCTBUTESbHOCTD.
Tak ke BO Bpemsi paboThbl U3-3a KacaHUs OaTYMKOM TpaBbl U NPU CUNbHbLIX NOPLIBOB BETpa

BO3MOXHblI HeyCTOVIHVIBbIe NnoKa3aHuna ypoBHA CuUrHana.

5.3 MNouck noBpexaeHNn KabenbHbIX IMHUA
lMpumeyaHue. Hanu4due 80Kpya Xus OpOHUpPOBaHUS U3 (heppOMazHUMHO20
Mamepuana yMeHblwaem ypoeeHb OemeKmMupyemMoa20 cuzHasia, nosmomy Ors oucka

Heobxo0umo obecrieyumes MakcuMasibHO 803MOXHbIU YPOBEHb MOUCKO8020 MOKa.

5.3.1 MNMouck mecTa 3aMbIKaHMA MeXAy Xunamu

Cxema obHapyXeHUs1 3aMblkaHUSA MexXay Xunamun npegctaBneHa Ha pucyHke 5.3.1.
[Mpy noucke NpUEMHMK NepemMeLlaeTcs BAOMb TPACChl U KOHTPONUPYETCH YPOBEHb CUrHana
Mo LKane «MakCcMMmymM». YpoBeHb CUrHana Ao Mecta 3amMblKaHUs MOXET MEHATLCS C Larom
CBMBA XuWn. 3a MECTOM 3aMblkaHusa ucyesaeT U BueHne curHana c warom cBuBa, a ypoBeHb
CcuUrHana MOXeT, Kak yMeHbLunTcs (cnydanm 1), Tak n yBennuntbcsa (cnyyam 2). Kak npasuno,
nepBblv Criydal BO3HUKAET NPU «riyxXOM» 3aMblKaHUM Mexay kunamu. Bo BTopom criyvae

KUINbl 3aMKHYTbI HE TONMbKO Mexay cobol, HO 1 Ha GpoHIo kabensi.
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PucyHok 5.3.1 — Cxema noakno4eHnsi U ypoBEHb CUrHana npu noucke 3amblkaHus Mexay
Xunamm

5.3.2 Mowuck mecTa 3aMbiKaHUA XuUsbl HA OPOHIO

Cxema oObGHapyXeHUs 3amblkaHusl XUibl HA OPOHI0, B JaHHOM crniyvae dasa «Ax»,
npeactaBneHa Ha pucyHke 5.3.2. YpoBeHb curHana OO MecTa 3aMblKaHWA MEHSIeTCs C
LuaroM CBMBa WM. 3a MECTOM 3aMblkaHUSI YPOBEHb CUrHana pes3ko yBenuuMBaeTcs, npwm

3TOM COXpaHAeTCA OveHune ¢ warom cemBsa.

PucyHok 5.3.2 — CxeMa nokrnoYeHnst 1 ypoBeHb CUrHana npu noucke 3aMblKaHWs Wbl Ha
OpoHIo
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5.3.3 MNMowuck noBpexaeHUsa N3onsauum n MecT 3aMbliKaHUSA Ha 3eMJTH0

MoBpexaeHne wnsonauMm kabens OTHOCUTENbHO 3€MNIM C COMPOTUBMNEHMEM [0
HecKkonbknx coteH OmM MOXeT OblTb OBHapyXeHO C MCNONb30BaHMEM AATYMKOB KOHTPONSA
nsonaumm [OKN-02, «A-pamka» wn [OKWU-E, [OKW-M1. [logknioyeHne reHepaTopa

OCYLLEeCTBNATb B COOTBETCTBMM C pUCYHKOM 5.3.3.1, nNpu4ém 3a3emnsomin NPoBOLHMK

4

OOIKEeH ObITb MOAOKITOYEH K rHe3gy reHeparopa, OTMEYEHHOMY CUMBOJIOM «=>». B uenom

MeToaMKa naeHTu4Ha onucanHom B nn. 5.2.1, 5.2.2.

¥ — -- - - -

PucyHok 5.3.3.1 — Cxema NoakntioYeHMs U YPOBEHb CUrHana npuv rnovcke noBpexaeHust
N30MSALMM C UCTIONb30BaHMEM AATYUKOB KOHTPOMS U30MaLmnm

Ecnn ypoBeHb cCOMpPOTUBNEHUA WM30MALMM  Kabenss OTHOCUTENbHO 3eMnn  He
Nno3BONSIET BECTM MOUCK C MCMNOSIb30BAHMEM OATYMKOB KOHTPONSA WM30MALUMU, BO3MOXEH
nouck pasoBbiM MeTonoM. Pas3oBbIN METOL NOUCKA MOBPEXAEHUS M30nsuMM Kabenen
No3BOMAET NIOKanM3oBaTb Kak HU3KOOMHbIE, TaK U BbICOKOOMHbIE NOBPEXAEHNSA N30NAUMn
C yTeykon Ha 3emnto BenuumHon o 0,5 MOM. [lpenBaputenbHO obnactb C MeCToM
noBpexaeHns [[ormkHa ObiTb onepaeneHa ¢ nomowbio  pednektomeTtpa. [louck
Npon3BoaMTCHA OQHMM onepaTopoM 6e3 NPUMEHEHNA OOMOMHUTENbHBIX AATYMKOB.

MogkntounTe reHepatop 'M-15 ogHMM BbIBOOOM Ha Xuny kabensa ¢ noBpexgeHHOM
nsonsaumen (cm. puc. 5.3.3.2). T[IpOTMBOMOMNOXHBLIN KOHEL, >XWNbl [OIMKeH ObITb

3am3onupoBaH. BTopoli BbIBOg reHepaTopa 3a3eMnuTe LTbIPEM B CTOPOHE OT kabens Ha

PacCTOSHUN He MeHee 5 M. YCTaHOBUTE ABOMHYI0 YacToTy «(@».
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PucyHok 5.3.3.2 — Cxema nogkntodeHnsa n casur pasbl Npy Noncke NoBpeXxXaeHns
n3onaumm pasoBbIM METOLOM

Ha npuémnuke BbiGepete pexunm «TPACCA» n yactoty «@ 8928». BcTaHbTe B
Hayane obcnegyemMoro yvacTtka CTPOro Hafg OCbk TpaccCbhl, HO He 6nvxke 4em 20 M OT
MecCTa NoAKNIYeHUs reHepaTopa. Haxmute Ha NPUEMHUKE KHOMKY « », OOHYNMB
TEM caMbiM MnokasaHve @asbl. [IBuMradacb CTPOro Hazg OCbK TpaccChbl, KOHTpONuUpys
NONOXeHWe OTHOCUTESNbHO OCU MO LWKane MUHUMYMa, cnegute 3a nokasaHvem dasbl.
dasza npy 3TOM MOXET MNNaBHO U3MEHATHCA. 3a MeCTOM MNoBpeXaeHUs mnsonauum dasa
pPe3Ko YBENUYUTCA Ha HEeCKOSIbKo eauHuu. [locrne npoxoxaeHws MecTa MOBpeXOAeHUs
nokasaHue asbl NPOLOSMKUT NSIABHO N3MEHATLCS.

K HegocTaTkaMm gaHHOro MeTofa MOXHO OTHECTU crefytoLlee:

- U3MEeHeHMe dra3bl B MecTax MoBpeXOeHUs U3onsumm MmeeT MeHee BblpaXXeHHbIN

XapakTtep, YeM N3MEHEHMEe YPOBHS CcuUrHasna npu noucke gatynkamm KOHTPONsa U3onsauumm;
- n3meHeHne hasbl MOXET HabnaaTbCa OT CMELLEHUS OTHOCUTENBLHO OCK Kabens;

- BINMUAHME paCnoJIOKEeHHbIX PAOOM KOMMyHI/IKaLl,I/IVI.

5.3.4 MNowuck o6pbiBa B KabenbHbIX NMMHUAX

B cnyyae ecnu HenocpeAcCTBEHHbIM LOCTYN K Kabenio Ha BCEM €ro npoTsKeHuu
OTCyTCTBYEeT Unu kKabenb MMeeT MeTannmyeckyro GpoHI0, Heobxoammo [o6UTbLCA NyTem
NpoXura BbICOKOBOSIbTHOM  YCTAHOBKOM YCTOMYMBOIO 3aMblKaHWs Ha  3aMblKaHUs
00OpBaHHOM >XUIbl Ha COCEAHIO XUy unu Ha 6poH. [anee 3agada novcka mecta
NnoBpeXaeHna CBOAUTCA K CriydasamM, onucaHHbiM B .M. 5.3.1, 5.3.2.

O6pbiB B Kabene, KOTOPbIN HE UMEET MeTannMyeckon BPOHN K KOTOPOMY MMeEETCSA

HeﬂOCpeﬂCTBeHHblﬁ OOCTyn, MOXET ObITb ocyLwiecTtBrieH C NOMOLWbHO MUHUN-OATHYUKaA Mﬂ,-O:L.
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JdaTtuvk, nmes MeHbluMe pa3mepbl, MO3BONSIET TOYHEe BEeCTM MOWCK B Cryyae, Koraa
3aTpyAHUTENbHO pa3HECTU OTAENbHbIE XWibl HAa GONbLUOe paccTosiHME ApYr OT Apyra.

BHewHwuin Bug n paboyne 30HbI MUHU-AAaTynka nokasaH Ha pucyHke 5.3.4.1.

| | nepekxsnoyaTenb
| ,O00pbIB-3aMblKaHne”

30Ha

HanbonbLLen | |
YyBCTBU-
TENbHOCTU B 30Ha HaubornbLuen I
) | Poxume | UYBCTBUTENBHOCTY B B
3aLUUTHBIN KONMNayokK ,00pbIB” pexume ,3amblkaHne” LUTEeKep NoAKnoYeHns i
| T

PucyHok 5.3.4.1 — MuHn-gatunk M-01

MoakntounTe reHepaTop 1 3aMKHUTE XWUIbl Kabens, Kak NnokasaHo Ha pUcyHke 5.3.4.2.
Mpn pabote c¢ patumkom M[O-01 reHepaTop PEKOMEHOYETCA MNEPEKIOYUTL B PEXMM
OrpaHU4yeHus BbIXOAHOrO HanpsikeHusi Ha yposHe 30 B (CM. pyKOBOACTBO MO 3KCMyaTauum
reHepaTopa ['T-75 wnn ['T-15). [Ina ymMeHblUeHUss HaBedeHNa curHana OT reHepartopa Ha
cocegHune Xunbl unn kabenu nouck obpbiBa crnegyeT HaudnMHaTb C HU3KOWM 4acToThl,
Hanpumep 273 wnn 1024y n nepexoantb Ha 6Gonee BbLICOKYHD MNPU HeJoCTaTOYHOM
YYBCTBUTENBHOCTH.

BHUMAHUE! He Oonyckaemcs nonadaHue Ha MOKOCBLEMHbLIU Memarniudyeckul
HaKOHEYHUK wyrna MuHuU-0amyuka HarnpsixxeHus 6onee 42 B.

Mogkntounte MuHM-gatumk K rHe3gy «OATUUK» npuemHuka (nos. 7 puc. 1.4.1).
YcTtaHoBUTE nepekmnoyaTernib MMHU-4aTymka B NofioxkeHumn «Ox» — 06pbIB, B 3TOM pexmmMme OH
perncTpupyeT nsamMeHeHue anekTpuyeckoro nons. [anee nepemewiante MMHU-4aTYMK BOOMb
kabens, KOHTponupys ypoBeHb curHana no wkane «OATYUMK» npuemHuka. YpoBeHb
curHana o Mecrta 3aMblkaHUs MOXET MEHATbCS C LWaroMm cBuBa Xun. 3a mectoMm obpbiBa

YPOBEHb CUIrHana pe3Ko nagaert, OveHne curHana c warom CBuBa ucyesaer.
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PucyHok 5.3.4.2 — Cxema noaknioyeHnsa n ypoBeHb CUrHana npu nomcke obpoia B kabene
6e3 akpaHa 1 BpoHn

5.4 OT60p XKN N Kabenen

[na otbopa Xunn B MHOrOXuNbHOM Kabene nogkniovmMTe reHepaTop U 3aMKHUTE BCe
XuUnbl, Kak nokasaHo Ha pucyHke 5.4.1a. lpn pabote c¢ gatumkom M[O-01 reHepaTop
pekoMeHAyeTCHA NEPEKNioYUTb B PEXUM OrpaHUYeHUs BbIXOLHOrO Hanpsi>keHUs Ha ypoBHEe
30 B (cM. pykoBoacTBO Mo akcnnyatauum reHepatopa [T-75 nnu 'T-15). [Ina ymeHbLleHus
HaBe[eHWsl CUrHana oT reHepaTtopa Ha coceHue Xurbl UM kabenu nouck obpbiBa criegyeT
Ha4YMHaTb C HU3KOW YacTOoTbl, Hanpumep 273 unn 1024 'y n nepexoanTb Ha Bonee BbICOKYHO
npwv HeJOCTaTOYHOW YyBCTBUTENBHOCTH.

MogkniounTe MyHM-gaTymk K rHe3gy «OJATHUK» npuemHuka. MNepekntoyatens MUHK-
Aatyvka ycTaHOBUTE B MONOXeHUe «3» — 3aMblkaHue, B 9TOM peXxume OH pearmpyeTt Ha

M3MEHEHNE MarHnMTHOro noJid BOKpYr npoBOAHMKaA C TOKOM.

a) 6)

PucyHok 5.4.1 — Cxema nogknoyeHnst npu otbope xun kabens
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[anee nooyepenHO 30HOMW HaubonblUEW YYBCTBUTENBHOCTM, KaK MOKa3aHO Ha
pucyHke 5.4.1, npuknagbiBanTe MWHU-OATYUK K KaXKXOOW XXUNE U KOHTPONMPYNTE YPOBEHb
curHana no wkane «OATYMK» npuemHuka. Mckomasi xuna, K KOTOPOW Npou3BedeHo
noaKsitoyeHne reHepartopa, bygeT umeTb HanbosnbLWNA YpOBEHb CUrHanNa.

MpaBunbHOCTL OTBOpa MOXHO MNPOBEPUTbL MNyTEM BpaWeHUs MUHU-AATyMKa
YYBCTBUTENBHOW 30HOM BOKPYr MCKOMOW >unbl (CM. puc. 5.4.16) - ypoBeHb curHana byget
NPaKTU4YECKN HenameHHbIM. [pu BpalleHun BOKpPYr APYrnx XXun ypoBeHb curHana oyaet
MEHSATbLCS B 3aBUCMMOCTM OT OpPUEHTALUUN MUHU-OATYMKA OTHOCUTENTbHO MCKOMOW KUMbl, B
KOTOpPOW NpoTeKkaeT TOK OT reHepaTopa.

[ononHMTENbHO NPOBEPUTL MPaBUIbHOCTb OTOOPA MOXHO MO «MUHUMYMY>» CUrHana.
[ns 3TOoro npucrtaBbTe TOPEL MUHU-OATYMKA K KuUne,

Kak nokasaHo Ha pucyHke 5.4.2. MNpoTekalowmnm B xune
TOK He OyaeT HaBOAUTb CUrHaM Ha KaTyliKy MWHU-
AaTtymka. YpoBeHb curHana npu  3tom  Oyger
onpenenaTbCa HaBoAKaMW OT COCeAHUX Xun u byaet
MUHMManeH. CMelleHne ocu MUHWU-A4aTyMka B CTOPOHY
OT OCU XWnbl NPUBEOET K pPEe3KOMYy YBENUYEHUHO

CuUrHana oOT >XUIlbl, K KOTOPOMY MWHWU-ZaTyMK Obin
pomy PucyHok 5.4.2 — OT160p Xunbl No

npucTaBrieH. MWUHMMYMY CUrHana

Takum o06pa3om, NPOHOCA MWHM-OATYUK HaQ KUMOW, MOXHO HabniogaTb peskoe
YMEHbLIEHNE CUrHana Hag WCKOMbIM >KUIOA B MOMEHT, KOrga OCb MMWHU-AATyMKa
nepecekaeT OCb Xunbl. Hag npoynMMn xXunamum ymeHblUeHWe curHana byaeT MeHee spKo

BbIpaXXeHO Ui OTCYTCTBOBATb B 3aBUCUMOCTU OT YPOBHA CUrHasmna B HUX.

Bo wusbexaHne noxHoro onpegeneHvss kabenss HaxoAsawWerocss Hag WCKOMbIM
cnegyeT NPou3BOAMTL NPOBEPKKU, pacnonaras MUHU-A4aTymK No4 pasHbIMU yriiaMu.

OT6op kabens B nyyke NpoM3BOANTCSA aHaANOrM4YHbIM 06pasom.

NMpoBepka nNpaBuUNbLHOCTU BbibOpa Kabensi B nyyke ¢ NOMOLbIO «U3MepPEeHuUs
rnyouHbI»

BoamoxHa cuTyaumsi, 4TO nocne packonoK MCKOMbIN Kabenb BCE eLé ocTaeTcs nojg
3eMnén, a no ero curHany owmnboyHO oTOMpaeTcsa APYron, pacnonoOXeHHbIA Hag HUM. [ns
NPOBEPKN NpaBuUNbHOCTU OTOopa kabena u ucknw4veHus owmnbku cnepyet, NPUCTaBuB
NPUEMHMK BNOTHYIO K BbiIOpaHHOMY kabento npom3BecTn namepeHune rnyouHbl. MNokasaHus

rnyGuHbl ICKOMOro Kaberns AoMKHbI ObITb OKOSIO HOMA.
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5.5 MNMouck mecTt ogHOMa3HbIX 3aMblKaHUM Ha 3eMNK0 Ha BO3AYLWHbIX JIMHUAX
(BI) B ceTtsaix 6-10 KB ¢ nsonupoBaHHOW HEUTparbO

[MTonck MecT 3amMblKaHUS Ha 3eMII0 OCYLLECTBIIIETCA NO YPOBHIO BbICLLUMX FAPMOHUK
npoTeKalLero Toka HyneBoW nocrefoBaTenbHOCTM Ha Yactote 550 wvnu 1450 My, Mo
MakCUmMaribHOMY YPOBHIO CUrHana onpegensieTcsa oTxogswasl OT  noAcTaHumm
nospexaéHHas BJ1. B mectax passeTtsBneHun BJ1 ypoBeHb curHana Ha noBpeXOEHHOW
NMMHUK B6yaeT 3HaunTenbHO Gonblue 4YemM Ha HenoBpeXAEHHOW. 3a MeCTOM 3aMblKaHus

YPOBEHb CUIrHasna pe3ko YMEHbLUUTCA.

6 CoxpaHeHue pe3ynbTaToB, pabota ¢ GPS

B npuémHuke wumeeTcss BO3MOXHOCTb 3anvMcu B 3HEProHe3aBUCUMYKO MNaMATb
nokasaHunm MpuEMHMKA, B TOM YMCIie C NPUBA3KOW K KoopAuHatam, MnosiyYeHHbIM OT
BHewHero GPS moayna. Ceasb ¢ BHewHUM GPS «Bluetooth» mogynem ocyuiectensieTca
no 6ecnpoBogHoun cBa3n «Bluetoothx.

Mpn npogBwxeHnn no Tpacce MOrytT ObiTb 3anucaHbl B MNamATb MNPUEMHMKA

cnegyowmne napameTpbl kak ¢ GPS koopamHatamu, Tak n 6e3 Hux:

YPOBHW CUrHanoB C MarHUTHbIX aHTeHH 1 no Bxogy OATUUK (cm. n. 4.2.1);

HanpasBneHne K KOMMyHuKauum (cMm. n. 4.2.2);

NnokKkasaHune FJ'Iy6I/IHbI 3arneraHna KOMMyHUKaumm n BernM4nHbl TOKa B Hen (CM. n. 4.3);

HanpaBneHne NoOMCKOBOro Toka (cm. n. 4.2.4);

OTHOCUTENbHAasA NOMSIPHOCTb pa3HOCTM noTeHumanos no exoay «AATUUK» (cm. n. 5.2);
- (basy curHana no Bxogy «TPACCA» (cm. n. 5.3)
- paboune 4acToThl,
- MECTHbIE JaTa 1 BPpeMSI B MOMEHT CHATUSA nokasaHun no nHgpopmauum GPS;
- KOOpAWHAaTbLI MecTa CHATUS NokasaHun nNo nHgopmaunmn GPS.

To4yHOCTb onpefeneHns KoopAuHAT 3aBUCUT OT MHOXeCTBa (PaKkTOpoB, KaK TO
KONMMYECTBO CMNYTHWKOB B MPSMOW BUAMMOCTU, UX PACMOMOXEHUE, Hanmyne OTpaKeHHbIX
CUrHanoB, BrUAHWE WOHOCHEPHLI, HETOYHOCTb YacoB CMYTHUKOB M T.N., a Takke OT
TEXHUYECKNX XapaKTePUCTUK npuemHoro yctponctea (GPS mogyns).

BrHumaHue! T[MpuémHuk npomecmupogaH ¢ GPS «Bluetooth» modynsamu Holux
M21000, Holux 3000. C oJpyaumu GPS «Bluetooth» modynsamu paboma npuémHuka He

2apaHmupyemcs.
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OpHako npu ucnonb3oBaHMM UHbIX GPS NPMEMHMKOB C BO3MOXHOCTbIO Nepegayu
KoopauHaTt 4yepes «Bluetooth» 1, Hanpumep, obnagatrowmx 6onee BbICOKMMU TOYHOCTHLIMMN
xapaktepuctmkamu, Heobxoanmo 4tobbl GPS nNpuéMHMK BblgdaBan AaHHble B ¢opmaTe

NMEA-0183 RMC n GGA, yactota o6HOBMEHMS AaHHbIX 1 cekyHAa.

6.1 HacTpounku npuémHuka ana paéotsl ¢ GPS moaynem
GPS wmogynb HeobxoauMmo pasmewatb B HenocpeacTBeHHon ©Onu3octn  oT

NPMEMHMKA, HanNpuMep B KapMaHe COJNHLEe3almnTHOro Yexna.

ans Ha4ana paboThl Heobxoanmo CoeauHenme ¢ GPS
npuBsasaTb NpMémHuK K GPS moagynto. B «MeHo» >  BknoyeHue ]
Bolbepute nyHKT «GPS» > «CoeagunHeHne c Mouck GPS mogyns
GPS» > «PIN kog». YcraHosute PIN kog GPS HdpopmaLns
PIN kog ...
moayns. Yawe Bcero ato «0000» mnm «1234». B A
Hasapg
cnyyae MHOrO Koga, COCTOSLLErO n3
NPON3BOSILHOIO COYETaHUs YeTbipex uudp, BBOA
PIN ko
npoun3BoauTCca KHOMKamwu BENUYEHUSA n
pon3BoA y > 0000 ®
YMEHbLUEHUS YCUNEHNS. 1234 O
Hanee sknounte GPS mogynb. B «MeHto» Py4yHol BBOLA, O
npuémHuka Bblbepute «GPS» > «CoeauHeHne ¢ koa: 0000
GPS» > «[lonck GPS mogyns». 1o okoH4YaHuu Hasan

nomcka 13 Crnmcka HanueHHbIX YCTPOMUCTB KHOMKaMW YMEHbLUEHUS U YBESTUMEHUS YCUIEHNS
Bblbepute GPS moaynb. MNoaTBepauTe BbIOGOP KHOMKON « ».

B panbHenwem coeauHeHue ¢ BbibpaHHbiM GPS mMoaynem ocyliecTBnsieTca 4epes
«MeH» > «GPS» > «CoeguHeHne ¢ GPS» > «BkntoyeHne», nMbo aBToMaTUYECKM nocne
Bbl6opa HoMepa Tpeka (cm. . 6.2).

B «MeHto» > «GPS» > «CoeguHeHne ¢ GPS» > «/Hdopmaums» JOCTYNHbI UMSA Un
agpec GPS moayns, KonmyecTso BUOMMbIX UM CMYTHUKOB, onpegendemMble UM KOOpAUHATbI
N BpeMs.

L=
-

CoctosiHne cBsaA3n ¢ GPS moayneMm WMHOUUMPYETCS CUMBOMAMU « & » UMK « 25

(nos. 15 Ha puc 3.2).
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Tabnwuua 6.1 — coctosiHme cBa3n ¢ GPS mogynem

CumBon OnucaHue

OTCYyTCTBYET Cesa3b ¢ GPS moaynem oTcyTCcTByeT

YcraHaenueaeTcs coeanHeHne ¢ GPS mogynem

=
= XenToro useta
He 6onee 1 MUHyTbI
Cesa3b ¢ GPS mMoaynem ycTtaHoBIrieHa, HO KoopaAuHaThI
X senToro uBeTa GPS oTcyTcTBYIOT (X0noaHbI ctapT GPS mogyns,

nroxme ycnosus npuema curHanos GPS)

CBa3b ¢ GPS mogynem yctaHoBrieHa,

X 3eneoro ugeta
KoopaMHaTbLI MPUHUMAIOTCS

= KpacHOro useta Ces3b ¢ GPS moaynem 6bina notepsiHa

BHUMAHUE! Bpemsi xornoOHo20 cmapma (Harnpumep, repeoe BK/YeHUe rocre
OnumersibHoO20 Heucronb3osaHusi GPS mModyrs) e 3agucumocmu om modesniu GPS mModyns u

Konuyecmea 8uOUMbIX CrlymHuUKos, Moxem docmuzamb 20 muHym. [pu 3mom Ha akpaHe

CUMBONT « 25 omobpaxkaemcsl XenmbiM UusemoM. B OarnbHeliueM 8pemMsi 20ps4Ye20

cmapma 6ydem cocmaersisime HECKOJIbKO CEKYHO.

6.2 3anucb TpeKoB

[MepBoe nocne BKNKYEHNA MPUEMHUKA

9 CoxpaHsiTb TpekK Kak
Ha)xaThe Ha KHOMKY «Y» MPUBOAUT K nepexony B

> HosbIn
pasgen «MeHto» > «GPS» > «HacTpounkn TpekoB» MPOAOKUTL B ...
> «CoxpaHATb TpeK Kak», B KOTOpPOM creayeT OTMmeHa
BblOpaTb, c€O34aTb NIM HOBbIA  TpeK Wnn Hasap

npoAooSTXnTb 3alnnCb B YXe CyLueCTByPOLuMIZ.

Mocne BbIbOpa, NPMEMHMK YyCTaHaBnMBaeT cBs3b ¢ GPS moaynewm.

3annucb [faHHbIX MOXeT NPOUCXOOANTb KaK MO HaXaTuko KHOIMKAU «9», Tak "

aBTOMaTMYECKMN C 3afjaHHbIM UHTEPBANIOM BPEMEHU (aBTOTPEKUHT).

B MOMeHT 3anncu To4YkM B TpPEK Ha 9KpaHe KpaTKOBPEMEHHO 3aropaeTcs CUMBOS «?»
(no3. 16 Ha puc. 3.2). LiBeT cnmBona 3eneHbl, €Criv COXpPaHEeHHasi B TPEK TOYKA COOEPXUT

koopanHaTbl GPS 1 KpacHbI, ecnn 3anuck npousoluna 6e3 NnpmBsiskM K KOOpAMHATaM.
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6.2.1 3anucb NO HaXaTUI KHOMKU

Mpn HaxaTmm Ha KHOMKy «9» B BblOpaHHbLIN TpeK COXpaHAeTca WHdopmaLms,
oToGpaxkaemMasi Ha 3KpaHe B MOMEHT Haxatus. [pn npocmoTpe 3anucaHHbIX OaHHbIX B
nporpamme «Stalker-terminal» ata Touka B rpace «MeTka» 6yaet nomevyeHa CUMBOSIOM « ™.

[ns co3pgaHus B Tpeke TOYEeK MOMEYEHHbIX 0cobbiM 0b6pa3om, Hanpumep, YTOObI

OTMETUTb npengnonaraemMoe MeCTO MnoBpexaeHuda mnsondauunm mnm MecTto oTeofda, crnenyet

nocne HaxaTusi KHOMKM «9» yaepXxuBatb €é B TedeHne 2 cekyHa (Npo3ByYUT ANUTENbHbIN
3BykoBOW curHan). [lpu npocMoTpe 3anucaHHbIX AaHHbIX B nporpamme «Stalker-terminal»

Takas Touka B rpade «MeTka» GyaeT nomeveHa CUMBOSIOM « | »,

6.2.2 ABTOTPEKUHI

anéMHVIK MOXeT aBTOMATU4YECKU COXpPaHATb MNOKa3aHnA B TpeK C 3adaHHbIMU

NPOMeEXyTKaMu BPEMEHMN. NHTepBan
HacTtponku Tpekos

aBTOTPEKUHra oT 1 0 60 CeKyH
P A yHa > CoxpaHsTb TpekK Kak ...

ycTaHaBnuBaeTca B MeH «MeHo» > «GPS» >

ABTOTPEKNHT BbIK.
«HacTponkn TpekoB» > «ABTOTPEKUHr», MNOCre OucTtaHuums...
Yyero 3anyck WAM OCTaHOBKA aBTOMAaTUYECKON YHacosow nosic 4
Hasapg

3anncun TpekKa OCyLEeCTBITAETCA HaXXaTuemM KHOMKA

«9». OcTaHoBneHHas aBTomaTuyeckas 3anmcb obo3HavaeTcs Ha 9KpaHe CMMBOJIOM «K». B

OAaHHOM peXnmMe TaK Xe COXpaHATCA BO3MOXHOCTb 3alnCuU B Tpeke TOoYeK NMOoMeYEeHHbIX

ocobbiM obpasomMm, ANns 3TOro credyeT HaxaTb M yaepXuBaTb KHOMKY «9» B TeyeHue 2
CeKyHA (NMpOo3BYYUT OANUTENbHbIA 3BYKOBOW curHan). pu npocMoTpe 3anncaHHbIX AaHHbIX B
nporpamme «Stalker-terminal» ata Touka B rpace «MeTka» Byget nomeveHa CUMBOSIOM « ! ».
HacTpolika nHTepBana aBTOTPEKUHIra He COXpPaHSeTCa B 3HEProHe3aBMCUMOWN NamMsTh
NMPUEMHMKA W MOCNe BbIKMIYEHUA W MNOBTOPHOIO  BKMIOYEHMS NPUEMHMKA, NpwU

Heob6XxoauMOCTK, AOMKHA BbITb YCTaHOBMEHA NOBTOPHO.
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6.3 XXypHan
Cnuncok TpekoB, 3anncaHHbIX B NaMATU NPUEMHUKA, MOXET BbiTb MPOCMOTPEH Yepes

«MeH» > «GPS» > «XKypHan» > «[1pocMmoTp». [Inga kaxaoro Tpeka otobpaxkaeTcs ero

HOMep, fJaTta U Bpems (ecnn ecTb) MepBon XypHar
3anvcaHHOe TOYKM Tpeka M KONMYecTBO Tovek B | > [lpocmoTp
Tpeke. [lepebop TpekoB  ocyllecTBnseTcs Ounctntb BCE

KHOMKAMU YBEIMYEHUs! U YMEHbLLEHUS YCUIEHNS, Hasan

yoaneHve  Tpeka  KHOMKOW «9». KHonka

« » YCTaHaBNMBaeT BblOpaHHbIN TPeK B
KayecTBe TEeKyLLero, B KOTOPbIA OCYLUECTBMSIETCA 3anUCb, a TaKkKe BbIXO4 M3 MEHK W

BKItoveHue ceasm ¢ GPS moaynem.

6.4 AuctaHuun
Ha ocHoBaHuMM nony4aemblx OT BHewHero GPS moayns koopguHaT, NPUeMHUK
paccunTbiBaeT 1 otobpaxkaeT Ha akpaHe (no3. 20 Ha puc. 3.2) NPONOEHHYI0 OUCTaHUMIO:

- KaK paccTosdHWe MPSMOSIMHEMHOrO OTpe3ka OT MoCrefHEN TOYKM, OTMEYEHHOW
Ha)kaTMeM Ha KHOMKY «9» A0 TEKyLLLero MeCcTononoXeHus;

- KaKk CyMmmy paCCTOFIHMVI mMexay To4dkamum OTMEeYeHHbIMU KHOMKOWN «9» Ha4nHaAa C

nepBoun, MIOC PacCTosHME OT nocrnegHen TOYKU

JduncTtanums
[0 TEKYLLEro MeCTOMOSIOKEHNsl. OTO MO3BONSET > OT nocneaHeil MeTku O
oTobpaxaTb NPOAEHHOe PaCCTOSHWS He TOMbKO CyMMa OT Hay. MeTKM O]
AN NPSAMONMHENHBbIX Y4aCTKOB, HO M COCTOSILLMX Haszap
N3 NOMaHbIX NIMHUIA. [1Ns1 3TOro Npu KaXXaowm cMeHe

HanpaBlieHnA OBWXKEeHUA Heob6XoaMMO HaXnmaTb

KHOMKY «9».

Bbibop TOro nnu MHoOro BapmaHTta ocyllecTenseTca B pasgene «MeHwo» > «GPS» >
«HacTponkn GPS» > «[lnctaHums».

3HayeHne ANCTaHUUN HE COXPaHAETCs B 9HEProHe3aBMCUMOM NamMATU U OBHynseTcs

npn BKITIOYEHUN NPpUEMHIKKA.
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6.5 MNepenayva TpekoB B MK

B npuémHuke peanusoBaHa BO3MOXHOCTb nepefaqn aaHHbix B MK no 6ecnpoBogHom
ceasn. OnepaumoHHada cuctema K — Windows (XP SP2/SP3, Vista, 7, 8). Ona nepenauu
AaHHbix B MK Heobxoammo Hanuume B Hem ycTponcTtea Bluetooth unu npumeHeHne BHeLLHEro
Bluetooth-USB aganTtepa.

lMpumeyaHue. Komnbromep OoOJDKeH pacrioslacambCsi 8 yCJI08USIX MPSMOU
eudumMocmu Ha paccmosiHuu He 6oJsiee 8 Mempoe om NPUEMHUKa.

Mpyem 1 nepenadva NpovsBOaAUTCA CpeacTBaMn OrnepaumoHHON CUCTEMbI KOMMbIOTEpA.
[laHHble nepegaloTcss M3 NamMsaTM NPUEMHMKA W coxpaHaTcs Ha K B Buae dannos
coaepXKaLlmx TPEKW.

Ona ynobcrea paboTbl C AaHHLIMW UCMOMb3YETCA Cneumanu3npoBaHHas nporpamma
«Stalker-terminal», koTopasi no3sosisieT nony4vyaTb M3 MNPUEMHUKA TPEKU, COXPaHATb MX B
namatb K, pegaktmpoBatTb TpeKkW, CTPOUTb rpadoukv, Hanpumep Ans aHanmu3a COCTOsHUS
N30MNSALUMOHHOIO MOKPbITMA U T. n. [porpamma ans yCTaHOBKM U €€ onmMcaHue AOCTYMHbl Ha

caunTe koMmnaHum www.radio-service.ru B pasgerne «Taccouckatenu «Crarnkep».

[na nepefayn gaHHbIX HA KOMMNbIOTEP:

- Ha NepcoHanbHOM KOMMbIOTEPE 3anycTuTe nporpammy «Stalker-terminal>;

- BKNOYMTE Ha npuémHuke cBnasb ¢ MNK: «MeHto» > «GPS» > «CoeanHeHune c MNMK»;

- B nporpamme «Stalker-terminal» B MeHto BblibepuTte «3arpy3ntb TpeK U3 NpUEMHMKa»
ON1S YTeHus Tpeka u3 npuémHuka. B nosBumBLUEMCHA OKHE «BbIOOP Tpeka» Bblbepute Tpek n3
cnucka n Haxmute «OK». [JoxXanTecb OKOHYaHUSA YTEHUSA TpekKa.

lMporpamma no3BoSiSieT HaknagblBaTb TPekn Ha KapTbl «AHgekc.KapTol» w©
«OpenStreetMap». [1na aToro Heo6xoaNMO Hanu4yme CBA3M KOMMbloTepa C ceTblo VIHTepHeT. B
crny4yae ecnv JOCTyn B CETb OCYLLECTBNSETCH Yepe3 NpPoKcu-cepBep, HEOBX0AMMO HaACTPOUTb
€ro napameTpbl B HacTponkax nporpammbl «Stalker-terminal». Mpu oTCyTCTBMM CBSI3N C CETLIO
MHTepHeT kapTa oTobpaxaTbCca He OygeT, B OCTanbHOM MporpaMMa COXpaHsieT

paboToCcnoCOBHOCTb.
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7 BO3MOXHble HEUCNPABHOCTU U MeTOAbI UX YCTPaHEeHUS

Bo3MoXHble HencnpaBHOCTU N MEeTOObl UX YCTPaHEHUA NpuBEOEHDbI B Tabnuue 7.

Tabnuua 7 - Bo3amoxHble HEUcnpaBHOCTUN N MeTOAbl UX YCTPaAHEHUA

Bua HeucnpaBHOCTH

BeposiTHasa npuynHa

MeToa ycTpaHeHusi

MPUEMHUK HE BKOYaeTCa unm

Paspsaguncs nnn

3apﬂLI,VITb nnn 3aMeHnTb

HeuncnpaBeH aKKyMynaTop unm
CaMONpPOU3BOJSIbHO BbIKIHOYaeTcs

aKKyMynsiTop yCTaHOBUTbL GaTapeu

HeuncnpaBHocTb 610ka
MpoBepuTb 610K NUTaHUS
nUTaHUs
HewncnpaBHOCTb 3aMeHNTb akKyMynaTop

Ha nugukaTtope He oTobpakaeTca akKkymynsitopa (cm. n.8.3).

npouecc 3apsga
(akkymMynaTop He 3apshkaeTcs)

"my6oknin paspsag,
akkymynatopa

MNogkntounTb 6NOK
NATaHUSA Ha BPeMs He
MeHee 4 yacoB

He npocnywvBaeTcs 3ByK B
HayLLUHUKaX NPy HoOpMarbHOM
paboTe 3BYyKa Yepes3 BCTPOEHHbIV
AVHaMMK

HeT KoHTakTa B pasbeme
HayLLHMKOB

MpoBepuTb NnNu
BOCCTAHOBUTb KOHTaKTbI
pasbemMa

O6pbIB B HayLUHMKax

OTtpemoHTMpoOBaTh Unn
3aMEHUTb HayLLUHWKK

MorpeluHOCTb onpeaeneHus
rny6uHbI 3aneraHnst ogUHOYHOMN
NPOTSPKEHHON KOMMYHUKaLUN
npeBbILLaeT NpeaenbHO
A0NYyCTUMYHO

Yxopn napameTpoB
N3MepUTENbHOro TpakTa

TpebyeTcs npoBeaeHune
HaCTPOVKM Ha 3aBoae
N3roToBUTENN

8 TexHu4yeckoe OGCHV)KVIBaHVIe U PEMOHT

8.1 TexHu4yeckoe obOCnyxmMBaHMe CBOAUTCH K COOMIOAEHWUIO NpaBui 3KChyaTaumm,

XpaHeHUs, 3apsiaKe akkymynsTopa, NpoBeAeHN0 NePUOANYECKUX NMPOBEPOK U YCTPaAHEHUIO

HencnpaBHOCTEN.

8.2 PeMoHT I'IpI/IéMHMKa AonyckaeTca TOJIbKO Ha npeanpuAaTun-n3rotoBsmuTerne Uin B

cneunanmn3npoBaHHbIX PEMOHTHbLIX NPeanpuATUAX.

8.3 3ameHa akkyMyrnsiTopa UM CMEHHbIX 311IEMEHTOB NUTaHMKS

[1ns 3aMeHbl 9NeMeHTOB NNTaHUS Heob6xoaMmo:

- N3BJ1€4b BUHTbI KpENMEHUA KPbILLKNA akKKyMyInATopa;

- CHATb KPbILLKY 1 n3BneYvb akkymynatop (batapenHbiin 0TCeK);

- pa3beauHUTb PasbEeEM, NOyLLUMN K akkymynaTtopy (bataperiHomy OTceky);

- 3aMEHUTb akKKyMynATOp Ui anemMeHTbl NTaHnA, BOCCTaHOBUTb COEMNHEHUNE;

- cobpatb npmnbop B ob6paTHON nocreaoBaTenbHOCTY;

- NPOBECTY 3apsiAKy akKymynsatopa.
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8.4 B cnyyae, ecnu npubop noasepraeTca BO3OEWCTBUIO OTpuULATENbHbIX
TemnepaTtyp, 4ANS 3aWmThbl OT BbiNageHUs pocbl KOHTakThl pasbema «JATHUNK» npubopa n
€ro OTBETHbIX YacTeM Ha CMEHHbIX [JdaTyMkax peKkoMeHOyeTCcd nepuoanyecku
obpabaTbiBaTh Braroygangwouwen cmaskonm Ttuna «WD-40». Takke pekomeHayeTcd
npoBOAMTb Takyl 06paboTKky nepen ANUTENbHbBIM XPaHEHWEM B HeoTannBaemMom

NoMeLLEeHUMN.

9 TpaHcnopTupoBaHUe U XpaHeHue
TpaHcnopTupoBaHMe MPUEMHMKA OCYLLECTBNSAETCA B LUTATHOM YMNaKoOBKE BCeMU
BMOAMM TpaHCNopTa, KpOMe HerepMeTUYHbIX HeoTanMBaeMbIX OTCEKOB camorneTa.
Ycnosusa TpaHCNoOPTUPOBAHNA N XPaHEHUST A0SKHbl COOTBETCTBOBATD:

— TemnepaTtypa okpyatoLlero Bosgyxa ot muHyc 50 go nntoc 70 °C;

OTHOCUTESNbHAasA BNaXHOCTb A0 95 % npwu nntoc 30 °C;

TpaHcnopTHas Tpsicka Ao 120 ya/MuH ¢ yckoperuem 30 m/c?, oo 1 vaca;

aTMocgepHoe aasneHue ot 60 go 106,7 klMa (ot 460 go 800 mm pT. CT.).

10 YtTunusauumna
YTunusauma npuémHuka npou3BOAUTCHA  IKCNIyaTUpyrowen opraHvsauven u
BbINOSIHAETCS COrfiacHO HoOpMam 1 nNpasunam, JENCTBYIOLWLMM Ha TEPPUTOPUN CTPaHBbI.

B cocTas I'IpVIéMHVIKa HEe BXOOAT SKOJI0N’M4YEeCKM onacHbie 3rnemMeHThl.
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11 CBupeTenbCTBO O NMpPUEMKe
MpnémHuk MNT-14 Ne

perMcTpaumoHHbIi Homep

COOTBETCTBYET TexHuyeckum ycrosusam PAIMM.464333.002TY v npusHaH rogHbIM AN
aKcnnyaTaumm.

HavanbHuk OTK
mn

nu4yHas nognucb pacwudpoBKka noanucu

4yucno, mecsuy, ropn

12 lMapaHTUn nsrotoBuTens

MpeanpusaTre-n3rotoBuTENb rapaHTUpyeT COOTBETCTBME MPUEMHMKA TEXHUYECKUM
TpeboBaHNaM Npu cobnoaeHn NpaBun aKCnyaTauumn, TPAHCNOPTUPOBAHUSA U XPaHEHUS.

MapaHTUIHBIN CPOK JKCMnyaTaumm NpuEmMHMKa 18 mecsaueB C AaTbl U3rOTOBMEHUS UMK
AaTbl npogaxu (Npu HanMuMM COOTBETCTBYHOLLEN OTMETKM O Mpoaxe), HO He bonee 24
MecsLeB C AaTbl U3rOTOBNEHNS.

[[apaHTUWHBLIN CPOK SKCNyaTauuu NpoasieBaeTca Ha nepuoa OT nogadn pekrnamauumm
A0 YyCTpaHeHUs HENCNPaBHOCTEMN.

[[apaHTUNHLIM CPOK HE pacnpOCTPAHAETCA Ha akKyMynsaTop.

3anonHaeTca hupmon-npoaaBLOM:

[ata npogaxu

HanmeHoBaHne npogasua

Agpec npogasua
TenedoH npogasua

MecTto ansa ne4atn
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13 lMepuoaunyeckas npoBepkKa
13.1 lNpoBepky NpUEMHMKA pekoMeHOyeTCa MpoBOAUTL OAMH pa3 B ABa roga u
nocne pemoHTta. Onepaunn NpoBepKN npueeaeHsl B Tabnvue 13.1.

Tabnuua 13.1 — Onepaunn NpoBEpPKn

HanmeHoBaHue onepauumn Homep nyHKTa npoBepku
BHeLwHnn ocmoTp 13.5.1
OnpoboBaHne 13.5.2
[MpoBepka YyBCTBUTESTbHOCTU NPUEMHMKA 13.5.3
[MpoBepka MOrpewHOCT  onpefeneHnsa  HanpsKeHus
o 13.5.4
paboyen YactoTbl No Bxoay riesga «JATHNK»

13.2 Cpepnctsa npoBepKun

CpeoctBa npoBepkM OOMXKHbl  ObITb  MCNpaBHbl W MNOBEPEHbl B OpraHax
rocyaapCTBEHHOW Uy BE4OMCTBEHHOW METPOSIOrMYECKON CryXObl.

[MepeyeHb cpeacTB n3amepeHus npmeeaeH B Tabnuvue 13.2.

Tabnuua 13.2 — CpeactBa NnpoBepKK

TexHnYecKkne xapakTepucTMkKu cpeacrtesa
HanmeHoBaHue n TN cpeacTBa npoBepky
M3mMepeHus, obopyaoBaHus
npepenbl U3MepeHns NOorpewHoCcTb

FenepaTop 3-110 0,01 My —2 My +3x 107

10 mkB — 1000 B,
YHuBepcarnbHbin BonibTMeTp GDM-8245 10HA-20A 0,03%

npu 20 Ny — 20 klMy,

13.3 Ycnosusa npoBepku

[MpoBepKy NPOBOANTL NPWY HOPMaIbHbLIX YCNOBUSX.

13.4 llogrotoBKa K npoBepke

13.4.1 MNoproToBKy NpUéMHMKA K paboTe NPon3BOASAT B COOTBETCTBUMN C YKa3aHUAMM
PYKOBOZCTBA MO aKcnnyaTaunmn. AKKyMynsTop HeobxoanMo MOSHOCTLIO 3apsanTb.

13.4.2 Cpencrea u3MepeHun n obopygoBaHue, Heobxogumble ONA NpoBeLeHUs
NpoBEpKN, NPUBOAAT B paboyee COCTOSHME B COOTBETCTBUM C WX IKCMNyaTaluMOHHO-
TEXHUYECKON JOKYMEHTaUNEN.

13.5 lNopsagok npoBeaeHNs NpoBEpPKU

PaboTbl C NPUEMHMKOM AOSDKHbI  MpoBOAUTLCA € cobniogeHnem npasun
anekTpobesonacHOCTU, KBannMuUMpoBaHHbLIM NEePCOHanom, n3y4mslInM Hactoswee P3O u

MMEILLIMM COOTBETCTBYHOLLYIO Fpynny Aonycka.
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13.5.1 BHelwHun ocmoTp
Mpn NpoBeaeHMM BHELLHENO OCMOTPA NPUEMHMKA LOIMKHO ObITb YCTAHOBIEHO:
- COOTBETCTBME KOMMIIEKTHOCTU;
- oT4yeTNuBasa BUOMMOCTb BCEX HagnNucen (MapknpoBKku);
- OTCYTCTBME CreyroLmx HemMcnpaBHoOCTEN N AeeKTOoB:
- HeyaoBNEeTBOPUTENbHOE KPENneHne aeTanemn, aNeKTpu4ecknx coegmHuTenen;
- TPEeLUnH, uapanuH, 3arpsa3HeHnn, MeLlatoLmnX CYNTbIBAHMIO NOKa3aHN,
- rpyObIX MEXaHNYECKUX NOBPEXOEHUN HAPYXKHbIX YacTen.
13.5.2 Onpob6oBaHune
BkrounTb NPUEMHUK U MPOBEPUTDL, YTO BCE KHOMKM (PYHKLIMOHUPYIOT:
- nepeknyarTca paboyne 4acToThl,
- n3mMeHsieTca Ko PUUMNEHT yCUneHust u otobpaxkaeTca Ha dKpaHe;
- N3MEHSIETCHA MPOMKOCTb.
13.5.3 lNpoBepka 4yBCTBUTESTIbHOCTU NMPUEMHMKA

YctaHoBUTb NpueMHuk B pexnm «TPACCA», oTknountb pyHkumo «KOMIMAC». OguH
BMTOK NpoBoAa NIIOTHO 06epHYyTb BOKPYr aHTEHHbI MPUEMHMUKA N 3aKpenuUTb B COOTBETCTBUN
c pucyHkom 13.5.3. K npoBoay nogkno4ynTb reHepatop 4vepes3 amnepmeTp nepemMeHHOro
ToKa. NMpMEMHMK AomKeH BGbiTb PacnofoXeH Ha paccTosAHUN He MeHee 1,5 M OT reHepaTopa,
3NEKTPUYECKMX NPNBOPOB 1 Kabenen aneKkTpoceTu.

NT-14 [3-110
Bbixog Il

N

AmMnepmeTp

n
[ns npoBepkun
LKanbl
«MaKCUMyM»

[ns nposepku
LKanol
KMUHUMYM>»

PucyHok 13.5.3 — Cxema pabo4yero mecrta gnsi NpoOBEPKM YYBCTBUTENBHOCTH

Ha reHepaTope ycTaHaBnuBaTb 4acToTy M TOK 4epe3 npoBO4 COrfacHo
Tabnuue 13.5.3. Ha npuémHuke ycTtaHaBnuBaTb Ty e 4acToTy. [lokasaHue ypoBHeN
BXOOHOIO CUrHamna COOTBETCTBYIOLUMX LUKANEe «MakCUMyM» U LUKane «MUHUMYM>» OOSMKHbI

6bITb B Npegenax, ykasaHHbix B Tabnuue 13.5.3.
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Tabnuua 13.5.3

4 Tok, MA YpoBeHb curHana gns wkanbi
acTtoTa
(ToyHoCTb ycTaHoBKM £10 %) | «MaKCUMyM» U «KMUHUMYM>», OB
«1024 Tu» 4.0 87+8
«33 k» (32768 L) 0,5 98 +8

13.5.4 TllpoBepka MNOrpeLHOCTX ornpeaeneHnus HanpsbkeHus paboden 4acTtoTbl MO
Bxoay rHesga «JATHUK»

Ha npuvémHuke yCTaHOBUTH pPeXmnm MaMepeHust HanpskeHus no sxogy «OJATHUK» B
«BonbTax», pabouyto 4yactoty 1024 I'u. Ha reHepaTope [3-110 yctaHoBuTb ocrnabneHue
curHana «0 pgb». llogaTb C reHepaTtopa WCNbITaTENbHbLIN
CUrHan C [OencTByLWMM 3HayeHneM HanpsxeHma 500 mB
(koHTponupoBaTb MO BOMbTMETPY), 4YactoTonm 1024 [u Ha
pasbém «JATYUUK», KoHTaktbl 2 u 3 (0bwwun) (cmoTpwm

pucyHok 13.5.4). [lokaszaHna npuéEMHMKA [OOMKHblI OblTb B
npegenax ot 475 wMB po 525 wmB. KHonkamu PucyHok 13.5.4 —
«OCJIABJIEHUNE dB» Ha reHepaTope yCTaHOBUTb ocnabneHune HymMepauus KOHTakToB
curHana «80 ob» (40+20+10+8+2). [MokasaHuss NpUEMHMKA rHesna «ATHUK>
AOomKHbl 6b1Tb B Npeaenax ot 0,03 go 0,07 mB.

13.6 OdbopmneHne pesynbTaTtoB NMPOBEPKU

13.6.1 TpuéMHMK, nNpowenWwnin MNpoBEPKY C MONOXUTESNbHbIM  Pe3yrbTaToM,

NPU3HaETCS roAHbIM U J0oNyckaeTcs K MPUMEHEHMIO.
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14 CBegeHunA 0 ABMXKeHUM npubopa npu aKkcnnyarayum

14.1 CBegeHus o aBmkeHun npmbopa npu akcnnyatauumn npueBogaT B Tabnuue 14.1.

Tabnuua 14.1 — CBeageHuns o0 ABwxeHUn npubopa npu akcniyartaumm

Data
YCTaHOBKMU

Mpe
yCTaHOBIEHO

Hapa6oTka
Dara ¢ Havana nocne
CHATUA nocnegHero
aKcnnyaTauun
peMoHTa

MpuumnHa
CHATUA

Moanuckb nuua,
npoBoOAMBLUErO
YCTaHOBKY
(cHATHE)

14.2 CegeHus o npueme n nepegayve npudopa npmBoaaT B Tabnuue 14.2.

Tabnuua 14.2 - CBegeHus o npueme u nepegade npmbopa

OaTta

CocTtosiHue
npubopa

OcHoBaHue
(HaumeHoBaHue,
HOMep U paTa
AOKYMEHTa)

MpeanpusaTtue,
[OJIKHOCTb U NOoANUCH

MpumeyaHue

caasuwero

npuHABLIero
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