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PyKOBOACTBO MO 3KCnyaTauuu npegHasHavyeHo Ans U3yveHus
XapaKTePUCTMK, MNpUHUMNA paboTbl, YCTPOWMCTBA, KOHCTPYKUMM W
nopsiika WCnonb30oBaHMs npubopa AauarHoctukm cean CIEKTP
(nanee - Npmbop) C UEeNbO NPaBUIbHOM €ro 3KCM/yaTauumm.

MNpunbop BbINyckaeTcs B ABYX Moaudukaumsax CMNEKTP-4.31 u
CIMNEKTP-4.32, oTAn4aroWmnXca UCNosIHEHMEM MOJOTKa.

B cBSI3M C NOCTOSAHHOM paboToOM MO COBEPLUIEHCTBOBAHMIO
npubopa, YyNy4yweHneM ero TEXHUYECKUX U NoTpebuTenbCKux
KauyecCTB, B KOHCTPYKUMIO MOryT OblTb BHECEHbl He3HauuTesbHble
N3MEHEHNS, He OTPAXXEHHbIE B HACTOSILLEM U3AaHUN.

JKcnnyaTauus npubopa AOMyCKAeTCsl TONMbKO Nocfe u3y4yeHus
PYKOBOACTBA MO 3KCryaTauum.

BHUMAHWIO NOJIb3OBATEJIEN!

Mpnbop npegHasHadeH Ans NpodEeCCMOHANIbHOrO NMPUMEHEHUS.
MNepenq HayanoMm paboTbl C NpuOOPOM BHMUMATENbHO U3yuuTe
TpeboBaHMS  HOPMATUBHbLIX  [OKYMEHTOB Ha  MCMOJb3YEMbIN
CEMCMOAKYCTUYECKMA METOA KOHTPONS AnuHbl cBavu. C nepeyHeMm
HOPMaTMBHbIX [JOKYMEHTOB MOXHO O3HAaKOMWUTbCS B pasgene 13
HacTosLlero P2.

1 HASHAYEHME NPUBOPA

1.1 MNpunbop npeaHasHayeH ans:

- BMOPOAKYCTUYECKOM  AMArHOCTUKM  Xene306eTOHHbIX
(3abmBHbIX, 6YpOHAbUBHbIX, BYPONHBLEKLUMOHHBIX U Ap.), CTaNbHbIX,
[IEPEBAHHbIX CBall B COOTBETCTBUM CO CTaHAapToM ASTM D5882;

- onpeaeneHvns OnvHbl CBaW, OBHapy)XeHUs U NoKannsaumm
nedekToB B TeNEe CBa B COOTBETCTBUM €O cTaHaapToM MNMHCT 804;

- AedeKToCcKONMN pasfinyHbiX O6BEKTOB MO UX peakumm Ha
yaapHoe Bo3genctBne (MpM  Hanuumm  Cneumann3npoBaHHbIX
MeToauK).

1.2 Pabouune ycnosus aKkcnyaTauuu:

- TeMnepaTypa OKpY>Katollen cpeabl Ans AaTYMKOB U MOJIOTKA
oT MnHyc 10 °C go ntoc 40 °C;

- TeMmnepaTypa OKpYyXalllen cpeabl Ans NNaHWeTHOro
KomnbtoTepa oT mmoc 5 °C pgo nmoc 35 °C  (BO3MOXHa
Henpodo/mKuTenbHasi paboTa NNAHLIETHOrO KOMMbKOTEpPA BHE
YKa3aHHOro TemMnepaTypHOro Avana3oHa);
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- OTHOCuTeNbHasg BNAXHOCTb BO3gyxa A0 95 % npu
TemnepaTtype nntoc 35 °C u 6onee HM3KMX TemnepaTtypax, 6e3
KOHAEeHcauuu Bnaru;

- aTMocepHoe aasneHune ot 84 o 106,7 klla.

NMpuMeyaHue - [JonyckaeTcsa ncnonb3oBaHne gatymka AL w
MOJI0TKa Mpu TeMnepaTtype oKpyXxatowero so3ayxa 4o MmnHyc 20 °C,
patyankos B no muHyc 40 °C 1 npu atMocdepHoM aasneHun ot 60
A0 84 kla 6e3 HoOpMNPOBaHMS METPOSIOMMYECKNX XapaKTEPUCTUK.

1.3 CreneHb 3aWMTbl Koprnyca OT MPOHMKHOBEHUSA BHYTPb
TBepAblx npeameToB v Bnaru no NOCT 14254:

- aatyumka AL v nnaHweTHoro koMnbtoTepa - IP30;

- patymkos B/ - IP67.

1.4 Tlpnbop cooTBETCTBYET OOBLIKHOBEHHOMY WCMOSTHEHUIO
n3penun Tpetbero nopsiaka no NOCT P 52931.

2 TEXHUWHECKUE XAPAKTEPUCTUKHN

[ana3oH noka3aHun AIMHbI CBau, M oT 1 go 80

[nanasoH namepsaembix MHTEPBANOB BPEMEHU, MKC ot 500
£0 40 000

Mpenensl A0MYyCKaeMON OTHOCUTENIbHOM

NOrpeLHOCTN N3MEPEHN NHTEPBanoB BpeMeHn, %

- B AnanasoHe ot 500 go 5000 mkc + 5

- B Anana3oHe ¢B. 5000 go 40000 MKc + 1

KonnyectBo KaHanoB perncrpaumm 2

YacTtoTa anckpetunsaumm, Ky 46,9

KonnyectBo NMHWMA B CNEKTPE:

- CTAHAAPTHbIN PEXUM 1 024

- paclumpeHHbin pexkum (B MO ang Windows) 16 384

KapTta namsatu, 6ant > 2

KonnyectBo COXpaHSEMbIX U3MEPEHUN, LIT., HE

MeHee 100 000

Pa3mep 3kpaHa nnaHweTtHoro MK, aronmMoB 8

KonnyectBo To4ek 3KpaHa nnaHwetHoro MK 1 280x800

[MnTaHue, B:

- OT BCTpoeHHoro Li-Pol akkyMynsTopa 3,7 0,5

- OT BHELWHEro NCTOYHUKa NUTaHKs (3apsaHoe

yCTPONCTBO, 610K aBTOHOMHOIO NUTaHNS) 5+ 0,25

Bpemsi HenpepbiBHOW paboThl, Y 10
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[abapuTHble pa3mepbl (ANMHAXLWNPUHAXBbLICOTA),

MM, He bonee:

- NNaHWeTHbIN MK 210x125x11
- 6ecnpoBoaHoOM LUMPPOBOM AATUMK

BMbpoyckopeHns AL (@35x85
- AaTunk BubpoyckopeHus B ¢ nnatgopmon 324x73
- aTunK BMbpoyckopeHus Bl 6e3 nnatdopMbl B16x67
- NaTynk BMbpoyckopeHms B[l 60koBou 25x15x12
Macca 6a30BOro KOMMNNeKTa, Kr, He bonee 3,4
Macca MONoTKa, Kr, He MeHee:

- C pemndepom 0,52

- C geMndepom 1 aatunkom cunel MAC 1,45
CpeaHuin CpoK Cy>6bl, neTt 10

3 COCTAB NPUBOPA

MNpubop cocTonT un3:

- nnaHweTHoro MK nog ynpasneHnem OC Android;
- KOMMJIEKTA AAaTUYMKOB;

- MOJIOTKA;

- 6/10Ka aBTOHOMHOIO NMUTaHUS.

4 YCTPOUCTBO U PABOTA
4.1 MNpvHumn pa6oTbl

MpuHUKMN paboTbl Npnbopa OCHOBAH Ha CBOMCTBE aKyCTUYECKON
BO/IHbI OTpaXaTbCs OT rpaHuUL, pa3gena cpea C  pasanydHbIM
aKyCTUYEeCKMM MMNeaaHCcoM.

AKyCTUyeckast BosiHa Bo36yXxaaeTcs B CBae C NOMOLbIO yaapa.
Yaap HaHOCUMTCA cneuvasbHbIM MOJIOTKOM C aeMndepom
(Hacagkon pas3nuYHOM TBEpPAOCTM) MO TOopuy cCBau. BonHa
PacrpoCTpaHAeTCs Mo CTBOMY CBauM C HEKOTOpoW ckopocTbio V,
4YaCTUYHO OTpaXkasiCb OT rpaHuL pasaena cpen (beToH - rpyHT, 6eToH
- MHOPOAHOE BKJIOYEHMEe, TpewWnHa, T[PYHT-TPYHT U T.4.).
OTpaXxeHHble BOJIHbl BO3BpaLlalOTCA K BepxXxy CBauM M
PEerncTpmpyroTcs 4aTYMKOM, YCTAaHOBJIEHHbIM Ha ToOpLe CBau
Ha HEKOTOPOM PacCTOSSTHUM OT MecCTa HaHeceHusi yaapa. B
AaTUYMKe CUrHan pUKCUpPYETCS akCcenepoMeTpoM, oMb poBbLIBAETCS U
no 6ecnpoBoaHOMY MHTEpdENCY nepeaaéTtcsa B niaHweTHbIn MK,
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B nnaHweTtHoM [MK npou3BoauMTCA BblAeNeHUe U U3MepeHue
BPEMEHHOrO MHTepBana Al Mexay MOMEHTOM yaapa M MOMEHTOM
NpuxoJa Ha AaT4YMK BOJHbI, OTPAXXEHHOW OT rPpaHuULLbl pa3aena cpeq.

BpemeHHol nHTepBan Al paccunTbiBaeTca no dopmyne:

2H
- 1
At a (1)

rae - 2H - nyTb BOMHbI OT TOUKM YAapa A0 rpaHuLibl OTPAXKEHWS
n 0bpaTHo, M;

V' - ckopocTb pacnpocTpaHeHus BOSiHbI B CBae, M/C.

[nvHa cBau, Npu M3BECTHOM CKOPOCTM PacrnpoCTpaHeHUs
BOJIHbI, PaCCUNTLIBAETCS NO opmyne:

VX At
H= 5 (2)

MNpnbop no3BONSIET NPOAHANM3MPOBATb pPeakUMIo CBan Ha
yAapHOe BO3OENCTBME KaK BO BPEMEHHOW, TaK U B CrEKTPasibHOM
obnactw.

MNonoca pabounx yactot npmbopa ot 10 go 12500 Iu.

4.2 YcTpoucTBo npmbopa

O6wmi Bug npnbopoB NpeacTaBieH Ha pucyHkax 1.1 n 1.2.

Mpnbop KOMMIeKTyeTcs ABYMS BUAAMU MOJIOTKOB:

- ¢ pemndepom (Crnektp-4.31);

- ¢ aemMndepom u gatumkoM cunol MAC-1.1 (CnekTtp-4.32).

Monotok ¢ pgemndepoMm u pgatuMkom cunel MAC-1.1
npeaHa3HadeH AN HOPMWMPOBAHUA aMnanTyabl U OJMTENbHOCTU
yAapHOro BO3AEWCTBUS Ha CBal0 MpY U3MEPEHUU ANIMHbI CBAU WK
noucke pedektoB. MOMOTOK MOMHOCTbK BbLIMNO/HEH W3 MeTanna.
KoHCTpykums 60MKa no3BONSIET KpPenuTb OAHY U3  Hacagok,
BXOASLWNX B KOMIMJEKT, TBepayw wnn Mmarkyto. pn namepeHuu
L/IMHbl CBau OBbIYHO MCMOMb3YIOT MArKYK0 Hacagky, a npu noucke
AedektoB - TBepaylo. CMeHa HacagoKk Jlerko MOXeT ObITb
OCyLLeCTB/IeHa B npoLecce nposeaeHns obcnenoBaHus. Bec MonoTka
okono 1,4 kr.

MonoTtok ¢ aeMndepoM mMMeeT O0bneryeHHyd KOHCTPYKLUMIO C
OEPEBAHHOMN py4ykon. KOHCTpykuus 60MKa MNO3BOMSET 3aKpenuTb
OOHOBPEMEHHO MArKYl0 W TBEpAYK Hacagku. Bec MonoTKa OKOJ0
0,5 Kr.



https://www.interpribor.ru/device-diagnostics-piles-spectrum-4

PucyHok 1.2 — O6wmn Bua npmubopa Cnektp-4.32

1 - becnpoBoaHou UngpoBon aaTumnk BUbpoyckopeHus OALL;
2 - Monotok ¢ gemndepomM (CnekTtp-4.31);

3 - MonoTok ¢ aemndepoMm n agatumkom cunbl MAC (CnekTp-
4.32);

4 - MnaHweTHbIn MK,

B ocHOBHyt0 KoMnnekTaumio npmbopos cepum CINEKTP BxoauT
6ecnpoBoaHOM UMGPOBON AaTuMk  Bubpoyckopenus [AL-2.2,
MCNONb30BaHME KOTOPOro BMOJSIHE AOCTAaTOYHO A/ 60NbLUMHCTBA
M3MepeHnn (B HUX, Kak NpaBwU/IO, UCMOMb3YIOT NPUBIN3NTENBHYIO
OLIEHKY CKOPOCTW pacrpoCTpaHeHWs BOJHbI B CBae).

6



PucyHok 2
BTopon AaTuvMk MCnonb3yloT AN paboT B TPYAHOAOCTYMHbIX
MecTax M Korga OTCYTCTBYET AOCTYN K OrofioBkKy cBau (pwvc. 2).
MNpnbop NO AOMONHUTENBHOMY 3aKa3y KOMMJEKTYeTCs ABYMS
BUOAAMW OOMOJSIHUTENbHBLIX AaT4yMkoB: TopuesbiM B[-1002 u/nnu

6okosbiM B/1-1002.02.

‘
PucyHok 3.1 — B[1-1002 PucyHok 3.2 — B[1-1002.02

TopueBon aatumk BA-1002 npeaHa3HayeH AN YCTAHOBKM Ha
NOBEPXHOCTb, NEPNeHANKYNSIPHYIO OCU CBau, HanpuMep, BbIpyoKy B
6OKOBOM MOBEPXHOCTU CBaW WM Ha META/VIMYECKYIO MNPU3MY,
NPUKPENJIEHHYI0 K cBae. [aTumK Kpenutcad Ha CTPOUTESbHYIO
JINNKYO JIeHTY, MaCTUKYy, TYCTyl0 NUTUEBYIO CMasKy Wnu, Ans
META/IMYECKMX MOBEPXHOCTEN, Ha BCTPOEHHbIE MarHUTbl B
nnaTgopme gaTymka.

bokoBon aatumk B1002.02 npeaHa3HayeH Ans YCTaHOBKM Ha
GOKOBYIO MOBEPXHOCTb CBau. [aTumMK KPenuTCs HA CTPOUTENbHYIO
JINNKYIO JIeHTY, MaCTUKYy, TYyCTyl0 JNUTUEBYIO CMasKy Wniu, A4ns
METaNNn4eckmx cBar (MpyM HanMumMm MeTaNIMYECKUX 3/IEMEHTOB B
KOHCTPYKLMM CBaW), Ha BCTPOEHHbIE MarHUTbI (puc. 4).
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PucyHok 4 — lNMpuMep npuMeHeHus bokoeoro agatymka B-1002.02

Ans yBennyeHus nNpoao/HKUTENbHOCTU paboTbl MIAHLETHOro
MK npnbop komnnekTyeTcs 6/10KOM aBTOHOMHOrO NuTaHus (puc. 5).

\\ a “ &

\

PUCYHOK 5 — bnoK aBTOHOMHOIO NUTaHUA

YnpasneHne ¢yHKUMAMN npubopa OCyLIeCcTBNSeTCs 4epes
CEHCOPHbIM Ancnneun nnaHweTHoro MK,

O6wWwmMIi BMA OKHA MpUNIOXeHUs npubopa u npumep peakuum
XXene3obeToHHOW CBaM Ha ydapHOe BO3AEWUCTBME TOKa3aH Ha

pUCyHKe 6.

N © 3 4 £19% 1310
CTEKTP ../Bbi6opKa rpa... ®AWT % PEXXUM .“OBPABOTKA @nPusoPr ®cnou
@® Curnan Nma o6bekTa: neHTa N2 ceam:2 N2 ygapa:2 V,m/c: 3800 t=7637 MKc

O CnekTp curHana
aTumK 1

iy 20 STOEEEEL
O faTtumk 1 +2 vl RO O
O Batumk + Monotok o 10

s
O DaTumk 2 L

< 0

-

20 '
0 4 8 12 16 20
DOnuHa, M Hau. MacmTaGQ

NETAPT ) KommenTapwit: Marcud  Teepabii

PucyHok 6 — OKHO npuioXxeHusi npubopa ¢ NpUMepoM cMrHana
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4.3 CTpyKTypa MEHI0
MeHI0 coaep>XUT ABa YPOBHS - [MTaBHOE MEHIO N MOAMEHIO.
4.3.1 NaBHOE MeHI0

CMEKTP ../Bbi6opkarpa.. W®AWN % PEXUM .“OBPABOTKA @ nPusoP ®crnou

«®AWJI» - paboTa c dalinamm 1 nankamu CUrHanoB, BbIXOA U3
NPUNOXEHUS.

«PEXXUM» - BblbOp pexuma MNpoBEeAEHUS W3MEPEHUN U
OTOBpaXKeHNs! NoSTyYEeHHbIX AAHHbIX.

«OBPABOTKA» - HacTpolka 06paboTku 3anMcaHHOro
cUrHana.

«MPUBOP» - ycTaHOBKa napamMeTpoB paboTbl npubopa ¢
AATUYNKaAMM,

«CJION» - ycTaHOBKA OTMETOK INyObUHblI pasnuyHbIX CNOEB
BMeLLAIoLLIero rpyHTa 1 U3BeCTHbIX 06BbEKTOB MO AnHe cBau (NaTa,
CTbIK, YLLMPEHME U NP.) Ha rpaduKke curHana BoO BpEMEHHOW 0b6n1acTu.

«Il>» - BbI6Op NYHKTOB «HacTporka», «®oTo», «Bbixoa».

4.3.2 NopmeHito «OANIT»

«OTKpbITb paN...» - OTKPbITUE 3AMUCAHHOIO
danna curHana.

Bbi6path nanky.. «BblGpaTb NankKy...» - OTKPbITUE MaAMNKW C
dannammn cMrHanos.

OTKpbITb ain...

& Ynanutb daiin

«Ypanutb ain» - yaaneHue OTKPbLITOrO
lochemine daiina curiana.
Co3paTb oTYeT «MocnegHue» - OTKpbITHE oaHOro n3

nocneaHnx NpOCMOTPEHHbIX (pannos.
«Co3partb otuer» - co3aaHue danna otyeta B pdf Ha OcHoOBe
TeKyLero oTKpbIToro danna curHana.
BHM3Yy noaMeHto oTobpaxkaeTcs none Bbibopa danna curHana
n3 oTkpbiTon Nankmn (OTobparkaeTcs TONbKO Npwu Bblibope nanku
dannamMm curHanos).



4.3.3 NoaMmeHo «PEXXUM>»

® Coren «CurHan» - oTobpaXxeHue 3annCaHHOro
CUrHana BO BpeMEeHHON obnacTw.
O CnekTp curHana
@ «CnekTp curHana» -  oTobpaxxeHus
RATEN ] 3aNMCaHHOTO  CUrHana B CMEKTPasbHO
O faTtumnk 1 + 2 obnacTtw.

O Datunk + Monotok  <Aatumk 1 / Aatumk 1 + 2 / faTumk +
Monotok / AlaTtumMK 2» - N03BONSET BblOpaTh
KOH(UIrypaumio NCNosib3yeMblX AAaTUYNKOB:

- «[Aatumk 1» - 6ecrnpoBoAHOM UMGPPOBOM  AATUMK
BnbpoyckopeHus JAL (CtangapTHas 6a3oBas KOHUrypaums);

- «AaTumk 1 + 2» - 6ecnpoBoaHOM UMDPOBON AATUMK
Bnbpoyckopenns  OAL  +  patumk  Bubpoyckopenuss B
(CvnxpoHmzaumsa no Aatumk 1. KoHdurypaumss MoxeT 6biTb
MCNONb30BaHa AN OrpefeneHnss CKOPOCTM BOJIHbI B CBae npu
MCNOb30BaHMM MONIOTKA C AeMndepoM, a TakKxke npoBeaeHus
APYruX cneumanbHbiX U3MEPEHUN C ABYMS AaTYMKaMn);

- «AaTumnk + MonoTok» - 6ecnpoBoaHON LUMGIPOBON AATUMK
Bnbpoyckopenus JAL, + monoTok ¢ gatumkom cunbl MAC-1 (rpacduk
yaapa MOSI0TKa HOPMUPYETCHA K rpaduky Aatymka, CUMHXPOHWU3aums
no MAatumk. KoHpwurypaums MoxeT ObiTb WCNosb3oBaHa AN
onpegeneHns CKOpPOCTU BOSHbI B CBae, a TakxXXe NpoBeaeHns Apyrmnx
cneumanbHbIX U3MEpPEHNI);

- «[lJaTyuK 2» - AaTtyuMk BubBpoyckopeHus B noaknouveH K
aatumky [OAL, (CuHxpoHuzaums no Aatumk 2. KoHdurypaums
NCrONb3yeTcs, Koraa TpebyeTcsd WCNonb30BaTb  MUMHMMAJIbHbIN
pa3Mep pfaTyuMka, Hanpumep, B WTpabe B CBae wian Opyrux
CTECHEHHbIX YCNOBUSX).

4.3.4 NoameHo <«<OBPABOTKA»

MeHI0 aKTMBHO TOMbKO MOCNE 3anncu WM OTKpbITUA danna
curHana.

«YcuneHme» - BKIKOYEHME N YCTAHOBKA YCUIEHUS CUrHana.

«MHTerparop» - npeobpasoBaHMM CMrHana BMOPOYCKOpPEHUS
B CMrHan BMGpOCKOpPOCTM (AaHHAs onumst AO/MKHA OblTb BKOUEHA
BCeraa ANns HopMmarsbHoM 06paboTkM curHana, OTK/ItouaTh eé cneayeT
TONMbKO AN NPOBEPKM OTCYTCTBUSI WCKAXEHUS CUrHana wu3-3a

O JdaTumk 2
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NPEBBILIEHNS MAKCMManbHOro YpPOBHS 3anmMcuM MpU  HACTpoMKe

YcunexHue ycnneHna AaT4nMKoB U MOﬂOTKa).
B s E «@HY» - UABTP HMXKHMX YacToT A4S
punbTpaumm BbICOKOYACTOTHOIO LLYyMa
Max3 6 (yactoTa cpe3a 1 n 3 kl'y).
UHTerpaTop «®@BY» - BKIOYeHNe UIbTpa BeEPXHUX
®HY 3kMy -~ YyactoT ans  GuIbTpauum  MOCTOSIHHOM
®BY 11y = COCTaBNSIOWENA N HU3KOYACTOTHOM MOMEXU
MMcTorpamma ~ (yactoTa cpe3a 1 1 100 lu).
InuHa cBau «'mcrorpammMma / JinHma>» - npeacraBneHue

CNeKTpa CUrHana B BMAE TMCTOrpaMMbl WK
nMMHUK  (JOCTYNHO npu BKIKOYEHHOM OMUMM
Bpems «CnexkTp cMrHana»).

«[JIMHa CBau oOXxugaemasi» - BBO[
3HaYEHMS OXMAAEMOW O/MHBbI CBan ANns oTobpaxkeHus rpaduka
HY>XHOW OJIMHbI FOPU30HTAIbHOW Pa3BEPTKM.

«[JIMHa CBau BbIYUCJIEHHANA» - [/IMHA CBaW, OnpeaesneHHas
MCXOAS W3  MONMOXKEHMS  Kypcopa Ha rpaduke  CnekTpa,
YCTaQHOBJ/IEHHOIO MOMb30BaTENIEM B MNpouecce aHanmsa rpaduka
(BOCTYMHO TONBKO NMPW BKITIIOYEHHOM pexnmMe «CreKkTp curHana»).

4.3.5 NogmeHto «MPUBOP»

oXupaemas, M: 15

Koad. ycunenus, ab: «Koad. ycunenusn, Ab» - un3MeHeHue
Kanan 1: annapaTtHoro  KoaduumeHTa  YCUNEHUS

. — + CUrHana gaTynkoM OTAENbHO A/ KaXaoro u3
18 ABYX KaHanoB.. PekomeHayeTcs

Kanan 2: yCTaHaB/MBaTb OMbITHbIM MyTEM WUCXOAA W3
|- 4 (aKTMyeckux  ycnoBun - M3MEpEeHWM  Ha
- obbekTe. Kak npaBuno, AOCTaTOYHbIM

aBnsietcs 3HadeHme 12-18 ab. lMpun cnabom
¢)  Bluetooth yaape nnu pacnonoXxeHumn y4yacTka
HaHeCeHns yaapa Ha pacCcTosHMM OT AaTyuKa
HeobxoAMMO  MOBLICUTb  ycuneHue. [pu
HeJOCTaTOYHOM YCUSIEHUM OATUMK MOXET He
pearMpoBaTb Ha YAapHOe BO3IENCTBME N HE HAYHET 3anNnCb CUrHana.

«Bluetooth» - nonck gatumkos no Bluetooth (MpunoxxeHwne b).

«O npubope» - oTObpaxeHue wuHPOPMAUMM O Bepcun
NPUNOXEHNSA N U3roToBUTENE.

O npubope
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4.3.6 NogMmeHo «CJIOUN>»

Nms o6bekTa: neHta N2 cBaun:2 N2 ypapa:2 V,m/c: 3800
OTobpaxaTb e

paHuLbl pa3aena reoorMYecKux cnoes.
0 M - BepLUMHa OrosioBKa cBau

2.3, M - OroNoOBOK - FPYHT
3.5,m-cnoi 1-cnoi 2
4.3 ,M-cnoin2-cnon3
7.5,m-cnon 3-cnon 4
10.0,m-cnond-cnon 5
11.2,m-cnoin 5 - cnoin 6

14.5,mM-cnoin 6 - cnoin 7

8.0, m-cnoin7-cnon8

9-°,M -cnon 8 -cnoin 9

«0TO6paXKaTb>» - BK/IIOUEeHNE 0TOOpaXkeHUs1 OTMETOK rTyOUHbI
CNOEB Ha rpaduke cMrHana Bo BpeMeHHou obnactu.

«FpaHuUbl pa3aena reosIorMYecKux csioeB» - YCTaHOBKA
3HAYEHUWN rpaHnL, pa3aena reoniorMyecknx Croés rpyHTa unm apyrmx
6a30BbIX OTMETOK MO ASMHEe cBan (Hanpumep, oxmnaaemas asimHa nnm
rnybuHa [0 CTbika) Ha rpaduke curHana BO BpeMeHHOW obnactu ¢
BO3MOXXHOCTbIO BblbOpa LBETa OTObpaXkeHMst KaXaoro u3 Cnoés.

4.3.7 BTopas CTpOKa NpuUI0oXXeHuUs
Ums o6bekTa: RealTest N2 cean:2 N2 yaapa:5 Vm/c:3800 t=7637 mkc93%

Haa rpadmkoM curHana HaxoaaTcs nons ans 3annucu HassaHus
obbekTa «MMa obbekTa», HoMepa ceam «N° cBan», HoMepa yaapa
«N2 ypapa», CKOpOCTM pacrpoCTpaHeHWss BOJSIHbl B  CBae
«(V, M/c€)», BpEMEHHOW MHTEpBas Mexay MOMeHTOM yaapa (0 M) u
MapKepoM Ha rpaduke (CM. pucyHok 6), nHankaTop 3apsaa batapeu
AaTyMKa (aKTUBHO TONbKO B peXuMe U3MepeHns).

4.3.8 None KOMMeHTapus

KoMmMeHTapuii: Msarkuin  Teeppgbii

BHU3Y ancnnes HaxoamTtcs nose 6uICTporo BBOAa KOMMEHTapus
(3anMcb KOMMEHTapUs MPOUCXOAUT TONIbKO B PEXMME U3MEPEHUS B
Ka)Abl/ 3anucbiBaemMbid pann yaapa, Npy CMEHE KOMMeEHTapus 6e3
BbIK/IIOYEHMS pEXMMA U3MEPEHUS B HOBbIX (hainax yaapoB 6yaet
3aMnCaH W3MEHEHHbI KOMMeHTapui). [lpeaycMOTpeHbl KHOMKM
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6bICTPOro BBOAA B KOMMEHTapu Tuna 6orka MonoTka «Markmim» u
«TBepabIn»,

5 MEPbI BE3OINACHOCTH

5.1 K paboTte ¢ npubopom [ONyCcKatTCAa nuua, M3yumslume
HacTosllee PpykoBOACTBO MO 3KCrlyaTauMm U npolleawime
MHCTPYKTaX Mo NpaBuiaM TEXHMKM 6e30NacHOCTW, AENCTBYOLWMNM Ha
NpeanpusATUSX CTPOMMHAYCTPUKN, CTPOUTENbHBLIX MNOWaAKax, npwu
obcnenoBaHUKM 3aaHNUIA U COOPY>KEHUMN.

5.2 [lo cnocoby 3awmuTbl 4enoBeka OT MNOPAXKEHMUS
3/1eKTPUYECKMM TOKOM npubop cooTteeTcTByeT knaccy III no NOCT
12.2.007.0 n He TpebyeT 3a3emMneHus.

5.3 Mpnbop He coaep>XUT KOMMOHEHTOB, OMACHbLIX A4S XXNU3HU U
30P0OBb4 Mosb30BaTens.

6 NOAINOTOBKA K PABOTE U NOPAAOK PABOTDI
6.1 MNoaroroBka K pabote

6.1.1 YcraHoBMTb  6ecnpoBoAHOM  UMGPOBOM  AATYMK
Bnbpoyckopennss [AL, Ha obbekTe wuccnepgoBaHus. [daTumk
YCTaHaB/IMBAETCA Ha TOPEL, CBau MOCPEACTBOM MPUK/IEMBAHUSA Ha
JIMMNKYIO NEHTY, MAaCTUKY, «CbIpYl0 PEe3uHY», NNAacTUIuUH, TUTON WK
ApYrov noaxoasiwmn aare3vs. [py 3TOM TOpeL, CBan AO/MKEH ObITb
oyMleH OT nMblN, Mycopa M MOCTOPOHHMX npeaMeToB. Ecnu
OTCYTCTBYET AOCTYN K BEPXHEMY TOpLY CBau, AOMYCTUMO 3aKpPENUTb
AATYMK HA META//IMYECKYID TMpU3MYy, XXECTKO MNPUKPENIEHHYIO
aHKepoM K OOKOBOW MOBEPXHOCTU CBau. TakXe B [IAHHOM CJly4dae
MOX>XHO MCMNO/b30BaTb HOKOBOW AaTUMK, YCTAHOBMB ero Ha HOKOBYIO
rpaHb cBaun. B cnyyae Hanuuua MeTaANIMYECKOro OCHOBaHMS
(ycTaHoBNneHHas nNp13Ma, CTallbHas CBasl, META/I/IMYECKMIN OroI0BOK
XXene3obeToHHOM CBau M Np. YAOOHO WCMNOAb30BaTh AATUMKU C
MarHUTHOM Hacagkou (He BXOAUT B CTaHAAPTHbIA KOMIMIEKT W
NOCTaBNSIETCA OTAENbHO). JaTunK A0/MKEH ObITb YCTAHOB/IEH COOCHO
NpOAONBHOM OCKM CBaW HE 3aBUCMMO €€  PacrosioXeHus
OTHOCUTENbHO rOPU30HTa. HECOOCHOCTb AaTumnKa M CBan AOMYyCTUMA
B Npeaenax 5 rpagycos.

6.1.2 lMoakniounTtb, ecnn HyxHo (cMm. [punoxenus 2 un 3
«MeToaMKM  OMArHOCTMKM  CBall  METOAOM  aKyCTU4YeCcKOW
aedekrtockonun»), K  6ecnpoBOAHOMY  UM@POBOMY  AaTUMKY
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BMbpoyckopeHns AL, AONOMHUTENbHBLIN AaTYNK BUOPOYCKOPEHUS
Bl nnn monoTtok ¢ gatyunkom cunesl MAC.

6.1.3 lNMpn noakntoyeHnn GecnpoBogHOro LMppoBOro AaT4ymKa
Bubpoyckopernns OALL n nnaHwetHoro MK yepe3 nposoaHon USB-
NHTEPAENC - COEANHUTL AATUYMK M NnaHweTHbIM MK ¢ nomowwbio USB
A-miniB kabensa un nepexogHuka USB-OTG.

6.1.4 Bxnountb  HecnpoBogHOM  UMPPOBOM  AATUMK
Bubpoyckopennss ALl OAHOKPATHbIM HaXaTWMEM Ha  KHOMKY
BK/IlOYeHMA. [lpy 3TOM WMHAOMKATOP [AaTyMKa [O/MKEH HadaTb
CBETUTbLCA KPpaCHbIM LIBETOM HEMNpPEepbIBHO B TeYeHne 7 CeKyHA, 3aTeM
- cMHUM (MNU 3eneHbIM) UBETOM 3 CeKyHAbl, Mocsie 4yero HadaTtb
peako (1 pas B cekyHAY) MUraTb CUHUM (UK 3ef1eHbIM) LBETOM.

pM MUraHMM uHAMKATOpaA AATYMKA CUHUM (WUIN 3efieHbIM)
LLBETOM AAT4YMK CYUMTAETCH BKKOYEHHbIM. ECNM MHAMKATOP AaTyuKa
CBETUTCA NMO-Apyromy cMm. n. 8.4.

6.1.5 [nutenbHbiM HaxaTtuem (6onee Tpex CeKkyHA) KHOMKM

BK/IHOYEHUS @ BK/IIOYMTb NnaHweTHbIM MK 1 goxaaTtbcs ero
MOMHOM 3arpy3kn. Ha amncnnee nosBuTCS 3KpaH 610KMPOBKM.

I¥e-

BropHuk, 27 uioHsa

3apaaxa 6arapeu (ocranocs 14. 32 MuH,)

6.1.6 PazbnokmnpoBaTbh nnaHweTHbIK MK, nepeTawmB CUMBOI
3aKPpbITOro 3amMKa BBepX.

6.1.7 ECNMM CEHCOPHbIA 3KpaH OTKIOYWICS, BK/IOYUTbL €ro
KpaTKOBPEMEHHbIM HaXxaTuem KHOMKM BKJTHOUEHUS 7
pa3bnokuposatb (n. 6.1.5).
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6.1.8 Hantn Ha pabouyem cTone wMam B MEHIO MPUIOXKEHUN
nnaHweTtHoro [1K apnbik npunoxeHus «CIEKTP», 3anyctutb
NPUIOXKEHNE HaXXaTUeM Ha SApSiblK.

NMpuMmeyaHume - Npu pabote C NPUIOXKEHUEM PEKOMEHAYEeTCs
rOpU3oHTaNbHaa OpueHTauusa 3KpaHa niaHweTHoro 1K,

6.1.9 BBecTu Ha3BaHWe 0bbekTa, HOMep CBan N CKOPOCTb BOJIHbI
B cBae (3aBMCMUT OT MaTepuana CBaM U ero CBOMCTB) BO BTOPOW
CTPOKE MpUNoXeHMS.

B m™meHio <«PEXWUM» npoBepuTb YCTAHOBKY MapaMeTpa
«CUrHan» n KoHpUrypaumo noAKMOYEHHbIX AAaTUYNKOB.

6.1.10 HaxaTtb kHonky «CrapT» (B /IEBOM HMXXHEM Yr/ly OKHa
NPUNOXEHNS).

MnaHweTtHbin K ycTaHoBUT € 6ecnpoBOAHbIM  LM@POBbLIM
AaTynkoMm Bubpoyckopenns ALl coeamMHeHne no uHTepdeuncy
Bluetooth*, nnu no USB, ecnu nnaHweTHbIN MK 1 aaTymk coeanHeEHbI
kabenem (nNpu nogkitodeHnn no USB Hy>XHO 6yaeT OTKpbITb AOCTYN
K USB-ycTponcTBy, HaxkaB «OK>» B OTKpbIBLLEMCS AMANIOrOBOM OKHE),
N NEepenaeT B PEXMM 0XXNAAHUS N3MEPEHUS.

NMpuMedyaHuna

1 ConpsixeHune nnaHweTHoro MK n 6ecnposogHoro LmMhpoBoro
AaTunka Bubpoyckopenus ALl no 6ecnpoBoaHOMY uHTepdeuncy
Bluetooth y>e npoBeaeHO Ha npeAnpuUATUN-U3rOTOBUTENE, eC/n
HeobxoanMo Npoun3BecTun ero BHOBb BOCMOMNb3YNUTECh
NMpuno)xxeHuem b.

2 Ecnu 6ecnpoBoaHon umdposon aatunk Bubpoyckopenuns AL,
NOAKIOYaeTCs K nnaHweTtHoMy [IK yepe3 npoBoaHou USB-
NHTEpdenc HeobxoamMo: unn oTKNIUYNTL MHTEpdenc Bluetooth Ha
nnaHweTHoM [MK nocne 3arpy3kn NpuNoXeHUs, Unm HaxaTb KHOMKY
«Ctapt» (B NEBOM HWXXHEM Yriy OKHA MNPWIOXEHUS) nocne
BKJItOUEHNs1 6ecnpoBoAHOro UM@pPoBOro AaTymka BUOpPOYCKOpEeHUS
OAL, noka ropuT KpacHbIM WHAMKATOP JAaTynka. B npoOTMBHOM
cny4dae, nnaHweTHbin MK ycTtaHoBUT ¢ 6ecnpoBoAHbIM LUMPOBLIM
AaTYMKoM Bubpoyckopennss ALl coeaMHeHne no uHTepdency
Bluetooth.

* B crlyyae OTCYTCTBUSI COeAMHEHMS NnaHLeTHoro MK ¢ AaTYMKOM, NPOBEPUTb, BKIIOYEH SN
AATUKK.
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[Nlocne yCTaHOBKM COEAMHEHUS MHAMKATOP AaTyMKa HauHeT
yacto (5 pa3 B cekyHAYy) MuraTb CMHUM (UK 3eNeHbIM) LUBEeTOM. B
3TOM pexume npubop oxuaaeT curHana (No nepBOMYy KaHany),
NpeBbILAOLWEro nNopor 3anycka.

6.2 NMNopsipgok paboThbl

6.2.1 lpou3BecTn yoap MOMOTKOM Mo Topuy cBau. [Mpmnbop
Npou3BeAeT 3annucb CUrHana C 4aTYMKOB, BblBEAET CUrHaa Ha SKpaH
M aBTOMATUYECKN COXPaHWUT ero B Buae danna.

dann 6yaer coxpaHeH B narke ../Spectr/data/[Ha3BaHue
ob6bbekta]/[Homep cBamn]. B umeHn danna byaer coaepkaTtbcs
MHMOpMaLMA O HOMepe yaapa No AaHHOM CBae M O AaTe/BpeMeHu
yAapa.

Ecnn Heobxoammo, yaaneHve danna TeKyLEN 3anucu MOXHO
NPOM3BECTU, HAXXaB KHOMKY «Yaanutb pann>» B MeHio «Dann>.

NMpuMeuyaHue - Ecnn BbibpaH pexuMm ycpeaHeHus no Tpem
yaapaM (MCNonb30BaTb AAHHYIO OMUWMIO He peKkoMeHAayeTcs), ONs
nony4eHuss banna curHana notpebyeTtcs HaHecTu Tpu unn 6onee (B
Cnyyae oTbpakoBKM NpnbOpPOM HEKOTOPLIX M3MEPEHUIA) yAapa.

6.2.2 lNocne 3anmcn curHana MoXXHO NMPOMU3BECTU U3MEHEHUS B
napameTpax 06paboTkun 1 oTobpaxkeHus curHana (MeHio «PEXXUM»
n «OBPABOTKA>»), Npy 3TOM U3MeHeHUs1 0TObpa3aTca Ha TekyLlem
rpaduke curHana.

B MeHi0O «O6paboTtka» BBeCTM 3HauveHne «[AsiMHa cBawu
o)xugaemasi, M».

HacTponku no ymon4yaHuio, Kotopble B H60MbLUMHCTBE C/Ty4aEeB
NOAXOAAT ANS NEPBUMYHOMO aHanm3a OTAebHO CTOSILMUX CBal oT 1 10
12 m:

- «Koap. yeunenus, ab:» «Kanan 1» n «Kanan 2» - 12
(MeHio «MTPUBOP»);

- «<MUHTerpaTop>» - BK/IOYEH;

- ®HY 3 kIlN'y (nnaHweTHbIn MK) / 2000 My (MO Windows);

- ®BY 100 I'y.

KoadpdunumeHT YCUIEeHUS curHana «ycuneHme»
pekoMeHayeTcs nogobpaTtb SMNUPUYECKN NO pe3ysibTaTaM MNepBbiX
HECKO/TIbKMX 3aMepoB TakuM 06pa3oM, 4Tobbl NUK NpeanosiaraeMoro
OTpaXXeHns OT KoHUa cBau 6bls1 IBHO pas3nnumM Ha rpaduke.

NMpuMedvaHuna
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1 WN3MeHeHne HacTpoek nyHKTOB MeHi0 «OBPABOTKA» He
N3MEHSET 3anMCaHHbIN CMrHan. 3HadyeHne napameTpa «AsIMHa cBaun
oXxuaaemasi, M» He B/IMSET Ha U3MepeHne AJINHbI CBan, a CIYXUT
ANSt OrpaHUYeHns ycuneHust n MaclutabmnpoBaHus rpadumka curHana
BO BPEMEHHOW obnacTu.

2 B CNoXHbIX cCnyyad, HanpuMep, Hanandue poCTBeEpKa,
N3MepeHne noa 3AaHMEM/COOpYXeHWeM, CTasnbHas cBas u T.M.,
HeobxoaMMo noabupaTb HACTPOMKM (DUIBLTPOB U KO3(PPULMEHTBI
YCUIEHNS 0AaTYMKOB MHOMBUAYAIbHO.

6.2.3 [nsa noBbllleHnss KadectBa 3anucn  (yBen4eHus
OTHOLUEHUS CUrHan/wWyMm, NpeaoTBpaLleHns CKaXKeHNs CUrHana us-
3@ [pPEBbIWEHNS MaKCMMasnbHOro YPOBHS  3arncuM)  MOXHO
OTperympoBaTb YpOBEHb 3anncbiBaeMOro CUrHana.

6.2.3.1 OTknounTb «MIHTEerpatop» B MeHio «<OBPABOTKA»,
nepentn B MeHio «MPUBOP>».

6.2.3.2 Npon3secTn yaap MOSIOTKOM MO Topuy cBan. [oXaaTbCs
OKOHYaHWA 3anncu curHana yaapa.

6.2.3.3 ECNM HET WCKaXXeHUA CUrHana w3-3a npeBbllleHns
MaKCUManbHOro ypoBHS 3anucn (HeT obpe3aHus MMKOB CUrHana),
HaXXaTb KHOMKY «=+>» HarpoTUB perynmpyemoro kaHana («Kanan 1»
- patunk JAL, «Kanan 2» - aatunk B[ nnu MonoTok). 3HayeHue
YCUNEHNS YBeNMUnTCa Ha 6 ab.

6.2.3.4 T[losTopaTe nn. 6.2.3.2, 6.2.3.3 [0 nNosABNeHUs
OrpaHUYeHust curHana.

6.2.3.5 pun nosiBNeHNN UM HANUYUN UCKAXKEHUA CUrHana us-
3a MpeBbILLIEHNS MaKCMMallbHOro YpoBHS 3anncu (0bpe3aHnst NMMKOoB
CUrHana) npou3BEeCTM  HaXaTue  KHOMKW  «=»  HanpoTuB
perynupyeMoro KaHana. 3Ha4yeHue yCuneHust yMeHblunTcs Ha 6 ab.

6.2.3.6 TlloBTopATb nn. 6.2.3.2, 6.2.3.5 A0 wuc4ye3HOBeHUd
NCKaXXeHNs CUrHana.

6.2.3.7 TMNepentu B M™MeHio «OBPABOTKA» BKIOUYMTb
«NHTerpatop».

6.2.4 [Ind npeasapuTenbHOro aHanmsa u3MepeHns OJivMHbl CBau
cneayetr nepentn B pexmMm «O6paboTka» BEpxXHEro MeHto
NPUTOXKEHNS.

AHanuM3 curHana npou3BOAMTCA BO BpeMeHHOM obnactu B
COOTBETCTBUM C «MeTOoAMKOW AMArHOCTUKM CBau METOoAOM
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aKyCTu4yeckon pAedeKToCKONMU», KOTopas MOCTaBNseTCs B
KoMniekTe ¢ npnbopom.

NMpuMmeuyaHue - O6paboTKy pe3ynbTaTOB M3MEPEHUN JTyudlle
NpoBOAUTbL B slabopaTopHbIX YCNoBMaX B rnporpamme nog Windows.
Mporpamma 06paboTkmn nog Windows nMeeT pacumpeHHble QyHKUUK
06paboTKN CUrHaNOB M3MEpPEHUs, B T.Y.: pexuMbl «YcpeaHeHune
CUrHaNoB» M «TpaccMpoBKa», «MnyaBHas» HacTponka ¢punbTpoB ®BY
n BHY, akcnopt B «.SGY» n Excel, nHBepcus, 3agep>xka ycuneHus
curHana (ona WUCKIYEHUSt YCUEHUSt CUrHana yaapa MOJoTKa),
PaCLUMPEHHbIA CMEKTP, YAAalIEHNE MapKEpPOB WM OMNUUS «M3MEpPEHNe
[A/INHBI» B KOHTEKCTHOM MEHI0 1 T.M.

MNpn oTobparkeHnn cMrHana Bo BpeMeHHOU obnactu (BbibpaHa
onumsa «CurHan» B MeHi0 «PEXXMM») Ha ropu3oHTanbHOW OCK
oTobpaxkaeTcs paccTtosHMe OT OTMETKM YCTAHOBKW  AaTyumKa
(B MeTpax).

BAN©v 3 4 L2 13% 14:25

CMEKTP ./Bbi6opkarpa.. B®AWN % PEXUM .“OBPABOTKA @npusoP “®cnou

Umsa o6bekTa: neHTa N2 cBau:2 NQ ygapa:2 VMm/c: 380(11 t=7637 MKc
YcuneHue —
—0 +

- —e +
Max3 6
WHTerpaTop 20
®HY 3kly
®BY 11y
Mcrorpamma ~
OnuHa ceau

=
o

[atuyuk 1, Mm/c
o

-t
o

oxupgaemasn, Mm: 15

)
(=)

Bpems 0 4 8 12 16 20
DOnuna, m Hau. MacmTa6@

> CTAPT KommeHTapuii: Msrkwii  Teepabiit

[Ans onpeaeneHns AsnHbl CBan No rpaduky BU6pPOCKOPOCTM BO
BpeMeHHon obnactu 6yayT AOCTYNHbI IBa MapKepa.

MepBbid, 0603HAYEHHbLIN MYHKTUPHOW NKNHUEN, O0OO3HaAYaeT
MakCMMyM  WMMyNnbCa  YAApPHOrO  BO3AEWCTBMSS Ha  CBalo.
YCTaHaBNMBaETCqd aBTOMATUUYECKM nMNpWU  OTKpbITUM anna wunm
M3MEHEHMN  napaMeTpoB  06paboTkM  curHana. BpyuHyto
YCTQHaBNNBAETCSA CNauaepoM UM KHOMKAMU «=+>» N «=» M0 KpasiM
cnanaepa Haa rpacvMkoM curHana.
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Bropoi Mapkep  yCTaHaB/IMBaeTCs  KaCaHMEM  3KpaHa
nnaHwetHoro MK B TpebyemMoe MeCTO aHanM3MpyemMoro CurHana.
PaccunTaHHas AnmMHa aBToOMaTUYECKN OTobpaXkaeTcs Ha aucree.

Takke B NPUNOXKEHUN UMEETCA BO3MOXXHOCTb:

- U3MEHATb MaclwTab rpadmka xecramu;

- BEPHYTb rpauKk K WUCXOOAHOMY BWMAYy C MOMOLUbI KHOMKM
HayanbHOro MacwTaba B NPaBoOM HUMXKHEM YNy 3KPaHa;

12 15
HavanbHbiv MﬂCLIJTﬂﬁ@

- NUcaTb KOMMEHTapuh K rpaduky nepen Ha4vanoMm 3anucu
ovyepeaHoro curHana.

6.2.5 [na nepeMelleHMs [OaTYMKOB Ha APYroM Yy4yacTok
naMepeHus (Apyryto CBal) cnegyetr npeaBapuTesibHO HaXaTb
KHoMKy «Crom», u4ToObl M36exaTb NOXHbIX CcpabaTbiBaHWI
AATUYMKOB.

6.2.6 MNocne 3aBeplUeHNss BCEX U3MEPEHUMN B LENSX SKOHOMUU
3apada  aKKyMynstopoB nnaHwetHoin K 1 6ecnpoBogHoOM
uncdpoBoM AaTtumk BubpoyckopeHust OALL cnegyeT BbIK/IOYMTD.
[aTuvK  BbIK/IHOYAETCHd OAHOKPATHbIM  HaXKaTWMEeM Ha  KHOMKY
BKJTOUYEHMS; MaHWETHbIV MK BbIKNIOYAETCS AMTENbHBLIM HaXXKaTUEM
Ha KHOMKY BKJ/IOYEHUS M nocnegyowmM HaxaTueM Ha
NoATBEPXKAAOLLYIO KHOMKY «OTKMIOYMTb NMUTAHUE» Ha dKpaHe.
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6.3 NMNpocMoTp pe3ynbTaToB

[ns npocMoTpa pe3yibTaToB, COXPaHEHHbIX B NaMaTn npubopa,
cneayert HaxaTb «OTKpbITb pann...» (AN NpocMoTpa €ANHNYHOIO
CurHana) nnm «BelbpaTtb nanky...» (4515 NPOCMOTpa BCEX CUTHASOB
B AaHHOM narke). B nosiBMBLUEMCS OKHE BblibpaTb HYXXHbIN hann
(nanky) n HaxkaTb KHOMKY «BblbpaTb».

3 4 012% 1439

MyTb: /storage/emulated/0/Spectr/data/Bbi6opka rpamkoB no ceasm
./

wif,

XXB MoHon ceas 14,5 ckop 3800.wav

XXB MoHon cBas 3,5 M ckop 4000 ywmpeHue 2 m.wav

XXB moHon cBas 9 M ckop 3300 6e3 ged.wav

XXB MoHon cBas B o6cagke 5 M 6e3 aed.wav

XB c6opH 6 M a0 cTbika ckop 3500 - N2.wav

XXB c6opH 6 M 8o cTbika ckop 3500.wav

XXB c6opH ceas 13 m ckop 3800 6e3 ged.wav

Mert cBas 3M ckop 5100.wav

MeT cBasi 9 M ckop 4900 6e3 aed.wav

OTmeHa

[nsa OoTMeHbl OTKpbITUS ddanna HaxaTb «OTMeHa». [ns
nepexofa BO B/IOXKEHHYIO ManKy Ha)aTb Ha CTPOKY C 3TOM Marnkowu.
[na nepexofa Ha YpOBEHb BbILLE HAXaTb HA CTPOKY ../ ».

Ecnu ans npocMoTpa BblibpaHa nanka, To C/ieBa Ha dKpaHe Haj
CaMOM HWXKHEN CTPOKOM MeHI0 byaeT oTobpaxkeHo none Bbibopa
danna curHana ns OTKpbITON nanku. HaxatrueM Ha Ha3BaHuu danna
MEHSIETCS TEKYLUMA NPOCMaTpUBaEMbIN dans.

Ana ypaneHus Tekywero danna HaxaTb KHOMKY «YRanuTb
¢dainn» n noaTBEpAUTbL HAaMEpPEHWe B OTKPbIBLUEMCS AMANOrOBOM
OKHe.

Mpy NpPOCMOTPE COXpPaHEHHbLIX pPEe3yNbTaToOB TakKXe, Kak M B
peXume W3MepeHnss eCTb BO3MOXHOCTb M3MEHSTb MNapaMeTpbl
06paboTkn 1 oTobpaXkeHnss cMrHana, yCTaHaBNnMBaTb METKKU, MUCATb
KOMMEHTapuu K rpadvkam.
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6.4 Co3paHue oTyeTOB

Y1066l CO3aaTb OTUET 419 TEKyLWero curHana cneayert HaxaTtb
Ha KHOMKy «Co3/aTb OTYET» B MeHI0 «Dann».
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[anna, M

Cnexrp curiana

500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Yacrora, Iy

Onuwa ceaun M | Cropocre: 3800wc DHM: BN,
Koap.: 6 ©BY: nxn.

0

Lara: Cocrasun

OTt4yeT 6ymeT aBTOMATMYECKM CO3AaH M COXPAHEH B narike
../Spectr/reports/[HazBaHne ob6bekrta]/[Homep cBau].
Otuer co3paerca B Buae pdf-danna. [na npocMoTpa OTYeTa
HeobxoaAMMO HauTM ero B auWioBon cucteme (Hanpumep, ¢
NMOMOLLBIO NpunoxeHus «Explorer») n oTkpbITb (Ha)kaTtnem). [ns
neyaTy oTyeTa HEOH6XOAMMO CKOMMPOBATL €ro Ha KOMMbIOTEP.

6.5 CBA3b C KOMNbIOTEPOM

MnaHweTtHbin MK wumeeTr wuHTepdenc USB ana cBsisn C
KOMMbIOTEPOM, Yepe3 KOTOpPbIA OCYLLECTBASIETCA KOMUPOBAHUE
COXPAHEHHbIX (annoB C U3MEpPEeHUsIMM AN apXvBaUWw.
MnaHweTtHbin K noakno4aeTcd K KOMMbIOTEPY C  MOMOLLbIO
npunaraemMoro kabens cesisu.
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7 NMOBEPKA

7.1 TloBepky npubopa npoBoAsAT MO MeToAMKE MOBEpPKU
«Mpnbopbl anarHocTmkm cean Cnektp. MI 4202/1-2018. Metoamnka
noBepkn», yTBepxaeHHon OBY «YPAJTTECT».

7.2 TloBepka  CpeacCTB  WM3MEPEHUM  OCYLLECTBNSIETCS
aKKpeauTOBaHHbIMKM B YCT@HOBSIEHHOM ropsake B 06nactu
obecrnieyeHnss eaMHCTBA W3MEPEHUs PUANYECKUMUA NULAMN U
WHOMBUAYANbHbIMU NpeanpUHUMaTENSIMU.

/.3 UHTepBan mexay nosepkamu - 1 roa.

8 TEXHNYECKOE OBCNY)>XNUBAHME

8.1 MNpubop TpebyeT akkypaTHOro n 6epexHoro obpalleHus
Aans obecneyeHuns 3asiBNIEHHbIX TEXHUYECKMUX XapaKTEPUCTUK.

8.2 Mpubop HeobxoanMo coaepxaTb B YMCTOTe, obeperatb OT
NageHnn, yaapoB, BMbpauun, nbiav n cblpocTu. MNepruoanydeckn, He
pexe OAHOro pasa B 6 MecsiueB, YAansTb Mbllb CYXOM U YMCTOM
dnaHenbo 1 NponsBoOAUTb BM3yanbHbI OCMOTP Npubopa, yaenss
ocoboe BHMMaHME KAYyeCTBY MOAK/IIOYEHUS BHELIHUX CBSI3EM,
OTCYTCTBMIO MblNK, FPSA3U, MOCTOPOHHMX NPEAMETOB U NMOBPEXAEHUN
Ha aucnnee nnadHwetHoro [1K, pa3bemax nnadweTHoro [1K um
[aTyYMKOB, Kabensx.

Ans yBenuuyeHus cpoka cnyx6bl nnaHweTHoro MK B nonesbix
YCITOBUSIX PEKOMEHAYETCS WCMOMb30BaTh 3alUTHbIA YEXONn WU
nepen nepBbiM WCMOSIb30BAHMEM HAK/IEUTb Ha 3KpaH 3allnTHOE
CTeKs0.

8.3 Tlo 3aBepleHnn W3MEpPEeHUN AaTYNKM WU MOJIOTOK
HeobX0ANMO OYUCTUTL OT YacTuL MaTepuana, CMa3Ku, rpsisu un T.n.

8.4 Ecnn wHamMkaTop 6ecnpoBoAHOro LWGPOBOro AaTyMKa
BnbpoyckopeHus JALL MUraeT KpacHbIM LIBETOM MpPU BKIKOYEHUN UIN
npu paboTe aatumka, 3Ha4UT, baTapes AaTuMKa paspshkeHa, U ee
HeobxoauMO 3apsauThb.

8.5 lMpun nosiBneHnn mMHbopMauum O paspsae akKyMynsTopoB
nnaHwetHoro [MK wn/unu 6ecnpoBogHOro UWM@POBOro AaTymka
BnbpoyckopeHus AL, Heobxoanmo mx 3apsaauTb.

Moakntoumte nnaHwetHbit K  u/vuam  patumk  4depes
MOCTaBNSIEMOE 3apsiAHOE YCTPOWCTBO C pa3beMoM USB k cetn
HanpsbkeHneM 220 B, k paboTtatolemMy KoMnbloTepy uamM K 610Ky
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aBTOHOMHOro nuTaHus Kabenem USB. 3apsg akkymynsatopa
HAYHETCH aBTOMAaTUYECKM.

YpoBeHb 3apsaaa aKKyMynsTopa AaTynka MOXXHO
KOHTPO/IMPOBATb 4epe3 MpuNoXXeHne BO BpPeMS MOAK/IYEHUS
AaTyMKa K nnaHweTHoMmy [1K.

Ans yBenuueHust cpoka CiyXbbl NUTUEBLIX aKKyMyNsTOpPOB
peKOMeHAYyeTCs He AoNyCKaTb MX MOJIHOro paspsaa v NoaaepXXmnBaTtb
3apsaa Ha YpoBHe He Huxe 25...30 % oT MakcMManbHOW €MKOCTW.

aKKyMynsiTopa C TMOMOLUbIO 3apsAHOro YCTpOMCTBA, He

& ‘ BHuMaHue! 3anpellaeTcs NpPOV3BOANTb 3apan
BXOASALLEro B KOMMIEKT MOCTaBKM.

[MpnMeYdaHus

1 MNpwn AOCTMXEHUN YPOBHS paspsiaa akkymynsatopa 6,mn3Koro K
KPUTUYECKOMY MMaHWeTHbiM K 1 gatyMk  aBTOMaTUYECKU
BbIK/THO4AKOTCA.

2 3apan akkymynatopa MNpPoOUCXOAMT BHE 3aBMCUMMOCTU OT
BKIOYeHMsa nnaHweTtHoro [IK ©n  pgatunka. B BbIKIKOYEHHOM
COCTOSIHMM 3apsii MOXET UATU HECKOSIbKO BbICTpee.

8.6 [na CHWMXeHMa pacxofa 3SHEeprumM aKKyMynsaToOpoOB,
PEKOMEHAYETCA BKAOYaTb MnaHweTtHbim MK un  patumk  JAL,
HenocpeaCTBEHHO nepeqn M3MepeHUAMU U OTKYaTb cpaldy nocne
3aBeplleHns paboT Ha obbekTe.

ans 3KOHOMUU 3apsaa aKKYMYNSTOPHOW 6aTapen
6ecnposoaHoro uUuMdpoBOoro AaTtynmka BubpoyckopeHnuns AL,
peann3oBaHa @YHKUMS aABTOMATMYECKOrO  BbIK/IIOYEHUS  MpU
OTCYTCTBUM COeAMHEHUA C nnaHWeTHbIM K npoaomKnTenbHOCTbLIO
30 1 6onee MUHYT.

AKkyMynsaTopHass 6atapess nnadHweTtHoro [1K  gocTaTouHo
ObICTPO pa3pskaeTca B pexumMme oxumaaHus. CKOpoCTb pa3psiaa
aKKYMynaTOpHOM 6aTapen 3aBUCUT OT KOIMYECTBa 3anyLUEHHbIX
NPUNOXEHUA, BK/IIOYEHHOrO 3KpaHa. /[N 3KOHOMMM 3apsaa
peKkoMeHayeTcs:

1) He 3anyckaTb Ha nnaHweTHOM [1K npuioXxeHus M He
Bktovatb moaynm (Wi-Fi, GPS, u T.4.), KpoMe HeobxoauMbIX A/
obecneyeHuns paboTbl npubopa;

2) B Cny4ae nepepbiBa B paboTe ¢ NpMbopoM BbIKHOHATb KpaH
(HaXXaTneM KHOMKK «BKJT» Ha nnaHweTHoM [1K);
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3) nNpu OnuTenbHOM nepepbiBe B paboTe, a Takke npu
TPaHCNOPTUPOBKE U XPaHEHUN  pPEKOMEHAYeTCHd  MOJSIHOCTbIO
BbIK/1tO4ATb NnaHweTHbIn MK,

8.7 lNpn nepexone OT CBau K CBae, AN UCKIHOYEHUS NOXHbIX
cpabaTbiBaHMM OT AATYMKOB, PEKOMEHIYETCS OCTaHAB/IMBATb PEXUM
N3MepeHuns.

8.8 Ecnv nnaHweTtHbin MK wn/vnn 6ecnposoaHon umdposomn
AaTymk BnbpoyckopeHns ALl He pearnmpyeT Ha KHOMKY BKKOYEHUS
NUTaHW4, CrieayeT rnonbiTaTbCa 3apAamMTb akKKyMYnaTop, UMesi B BUAY
BO3MOXXHYIO MOJSIHYIO MM YAaCTUYHYIO YTPaTy EMKOCTH.

8.9 Ecim B npouecce paboTbl 3KpaH nnaHweTtHoro [1K
nepecTtaeT pearnpoBaTb Ha HaXaTus, HeobxoAuMO nepe3arpy3uTb
nnaHweTHbin K. Ons 3Toro HaXaTb U ANUTENbHO YAEPXKMBATb
KHOMKY BKJTHOYEHMS [10 Hayana nepesarpysku.

8.10 Mpnbop ABNSAETCS CNOXHbLIM TEXHUYECKUM U3LAENTUEM N He
NoasIeXUT  CaMOCTOSAATENIbHOMY  peMoHTy. [lpy  Bcex Buaax
HeMcnpaBHOCTEN HEO6X0AMMO 06PaTUTLCA K U3rOTOBUTENIO.

9 MAPKUPOBKA U NN1IOMBUPOBAHME

9.1 MapkupoBka npubopa CoAepXuT:

- TOBapHbIM 3HaK NpeanpuUaTUS-U3roToBUTENS;

- ycnoBHoe 0603HauveHne npunbopa «CINEKTP-4.3»;

- NOpsAKOBbLIM HOMep Npnbopa;

- [aTy BbiMycka.

9.2 Ha npubop, npolweawmni npMeMo-caaToYHbIE UCTMbITAHUS,
CTaBUTCS nsomba.

10 MPABUJ1A XPAHEHUA U TPAHCINTOPTUPOBAHUA

10.1 TpaHcnopTupoBaHue npubopoB AOMKHO MPOBOANTLCS B
ynakoBaHHOM  Buae NobbIM  KpbITbIM  BMAOM  TpaHCMopTa
(aBMaTpaHCNOpTOM - B  OTaAl/IMBaeMblX epMeTU3NPOBAHHbIX
OoTCekax) B COOTBETCTBMM C nNpaBuIaMnm nepeBO30K pPy30B,
AENCTBYIOLWMMIN HA AAHHOM BUAE TpaHCMopTa.

10.2 PacctaHoBKa W KpenneHue Swukos C npubopamum B
TPAHCMOPTHbIX CpeAcTBaxX AO/MKHbI WCKAIOYaTb BO3MOXHOCTb WX
CMELLEeHNsa U ygapoB Apyr O gpyra.
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10.3 [lorpy304HO-pasrpy304Hble paboThl AOJDKHbI
OCYLLECTBNSATLCA B COOTBETCTBUM C TPAHCMOPTHOM MapKUPOBKOM MO
[OCT 14192.

10.4 TemnepaTypHble YCNOBUSA TPaAHCMOPTUPOBaHMS NpubopoBs
oT MuHyc 20 °C go nntoc 50 °C.

10.5 YnakoBaHHble Npunbopbl AO/MKHbI XPaHUTLCS B YC/OBUSIX,
ycTaHoBneHHbIX ang rpynnsl J1 FOCT 15150.

11 YTUIIN3ALUNA

CneumanbHblX Mep Ana  yTuAmMsauum  MaTepuanoB W
KOMMNEKTYIOLLIMX 3NEMEHTOB, BXOASLWNX B COCTaB npubopa, Kpome
NIMTUEBBIX AKKYMYNATOPOB, He TpebyeTcsi, TaKk KaK OTCYTCTBYHOT
BELLECTBa, MNPEACTaBNAIOLWME OMACHOCTb AN >XM3HW, 300pPOBbS
NIOAEN N OKPYXKatoWen cpeabl Mocie OKOHYAHUS CpoKa CyXobl.
JINTMEBbIE  AKKYMYNATOPbl  YTUIUBUPYKOTCA B YCTAaHOB/IEHHOM
nopsiZKe.

12 TAPAHTUWHBIE OBA3ATEJ/IbCTBA

12.1 lNpennpuatve-n3rotoBuUTeNb rapaHTUPYeT COOTBETCTBUE
BbIMYCKaeMbIX MpubopoB TpeboBaHMAM TEXHUYECKUX  YCITOBUMN.
[@apaHTUMHBLIM CPOK — 18 MecsaueB C MOMeHTa NpoAaxku npubopa.

12.2 Tlpeanpuatne-n3rotoBuTenb 00A3yeTcss B TeyeHue
rapaHTUMHOrO Cpoka 6e3B803Me3aHO NPOM3BOAUTL PEMOHT nNpubopa,
€C/I1 OH BbIMAET U3 CTPOSI.

12.3 lMapaHTUMHOE 06CNy)XMBaHME OCYLLECTBASETCA B MecCTe
HaxoXaeHus npeanpusaTua-usrotosutens. Cpok rapaHTMm Ha
Npnbop yBENNUNBAETCHA HA BPEMS €ro HaXOXAeHUsI B PEMOHTE.

Mpnbop NpeabaBnSeTcs B rapaHTUMHBLIA PEMOHT B Cleayowen
KoMnnekTauun: nnaHwetHbin MK, 6ecnpoBoaHon LndpoBOM AaTUMK
BMBpOYyCKOpeHus OALL-2.2, AOMNOSTHUTENbHbIE AaTUNKN
BUbpoyckopeHnss (Npu Hanuuuu), MONOTOK C AeMndepoM unu
MOSIOTOK C JdeMndepoM wn pgatumkoM cunel MAC-1.1  wu
coeauHUTENbHBLIM Kabenem, pyKOBOACTBO MO 3KCMyaTauuu, KeWc,
TpaHCNOPTHAs  YynakoBka, obecrneunBatowlas COXPaHHOCTb W
HaZneXxallyo TPaHCNoOpPTUPOBKY 060pyaOBaHMS.

& BHumMaHue! O6opynoBaHue anst rapaHTUMHOrO PEMOHTA
AO0J/HKHO ObITb NPeAoCTaBNEHO B YNCTOM BUAE.
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12.4 Cpok npoBeAeHNst pEMOHTHbIX paboT - 30 paboumnx AHen C
MOMeHTa MnoslyyeHus npubopa npeanpuaTMEeM-n3roToBUTENEM.

12.5 Cpok 3ameHbl npubopa - 30 paboumx AHEN C MOMEHTa
nonyyeHuss npubopa npeanpuaTUEM-U3roToButTeneM. 3aMeHa
NPOM3BOANTCS MNPU HANNUNK CYLLECTBEHHOIO HeaocTaTka (CTOMMOCTb
YCTPaHEeHMUS HepoCTaTKoB paBHa unAn  npesbiwaer 70 % ot
CTOMMOCTM  TOBapa, MposiBNieHNne Hegoctatka nocne  ero
YyCTpaHeHus).

12.6 HepononyyeHHass B CBSI3M C HeMCNpaBHOCTbIO Npubopa
NpubbIIb, TPAHCNOPTHbLIE PACX0Abl, @ TaKXKe KOCBEHHble pacxoabl U
ybbITKM He noanexaTt BO3MELLEHMIO.

12.7 FapaHTNs He paCcnpoCTPaHSETCs Ha:

- NNaHwWweTHbIn MNK;

- INTUEBbIE aKKYMYNSATOPbI;

- 610K @BTOHOMHOIO NUTaHNS, 3apsiAHOE YCTPOMCTBO;

- ObICTpOM3HALLMBAOWMECH 3anMyacT W KOMIIEeKTyolWme
(coeanHuTenbHble Kabenu, pasbémsbl U T.M.);

- pacxoaHble MaTepuanbl (KapTbl NAMATA U T.11.).

12.8 NapaHTUHbIE 06s13aTENbCTBA TEPSIOT CUMY, ECIN:

- HapyLleHbI NSIOMObI;

- nNpubop noaseprancsad MexaHW4YeckuMM, TennoBbiM UK
aTMOC(EpPHbIM BO3IENCTBUAM;

- npubop BblleNn U3 CTpos Wu3-3a MonagaHus BHYTPb
MOCTOPOHHUX NMPEeAMETOB, XMAKOCTEMN, arPECCUBHbIX Cpen;

- Ha npubope ypaneH, CTepT, He u4uMTaeTCd WIN WU3MEHEeH
3aBO/ICKOM HOMep.

12.9 lapaHTUMHBLIN PEMOHT W OPraHM3aLMil0 NePUOANYECKOM
NoBepKN ocyllectensaeTt npeanpuatne-usrotoentens OO0 HIM
«NHTepnpunbop»: 454080, YensbuHck, a/a 12771, 6becnnaTHble
3BOHKM no Poccnmn 8-800-775-05-50, Ten. (351) 729-88-85.
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13 HOPMATUBHbDIE CCbIJIKHN

B HactosweM P>3 wucnonb3oBaHbl CCbIIKM Ha cneayrowme
CTaHAapTbl:

OCT 12.2.007.0-75 Wspenunsa anekTpoTexHuyeckne. Obwme
TpeboBaHus 6€30NacHOCTM.

FOCT 14192-96 MapknpoBka rpy3os.

OCT 14254-2015 CrteneHun 3awutbl, obecneymBaembie
obonoykamun (Kog IP)

OCT 15150-69 MawwuHbl, npubopbl M Apyrne TexXHUYeckme
n3penus. VICnonHeHms Ans pasfiMyHbIX KIMMATUYECKMX PaliOHOB.
KaTteropum, YC/OBUS 3KCnyaTaumm, XpaHeHs 7
TPAHCMOPTMPOBAHMA B  4YaCTM  BO3AEUCTBUS  KJIMMATUYECKMX
(baKTOPOB BHELUHEN Cpefbl.

FOCT P 52931-2008 [Mpmnbopbl KOHTPONS WM perynupoBaHus
TeXHOoI0rn4yecknx npoueccos. ObLne TEXHNYECKME YCNOBUSI.

MHCT 804-2022 CBaun. CeMcMoaKyCTUYECKMMA METOA KOHTPONS
ANMVHBI U CASIOLLHOCTW.

ASTM D5882-16 CraHaapTHbI METOA, UCMbITAHUK PyHAAMEHTa
FNyboKOoro 3a10XXeHNS Ha LENOCTHOCTb NYTEM NPUTOXEHNS YIapPHOU
Harpysku Masiou UHTEHCMBHOCTMW.
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14 KOMIJIEKTHOCTb

MnaHweTtHbin MK, Wwr. 1*
BecnpoBoaHOM LUMPOBON AATYMK BUOPOYCKOPEHUS
AAL-2.2, wr. 1

Oatumk  Bubpoyckopenuss BO-1002 ¢ nnatdopmon

(Topuesow), LWT. k%K
Jatumk Bnbpoyckopenust BA-1002.02 (6okoBown), LWIT. 1Kk
MonoTok ¢ AeMndepom, LT, R

MonoTtok ¢ pgemndepom u gatumkoMm cunol MAC-1.1 wu
CcoeANHUTENbHbIM Kabenem, LUT.

—
*
*

JleHTa repmeTtusumpyrowas (Mactuka NOCT 14791), yn.

3apsgHoe yctponctBo USB (2A), wr.

Kabenb USB A-miniB, wr.

Kabenb USB A-microB, wr.

[NepexogHuk USB-OTG, wr.

Mporpamma cea3u ¢ MK (USB-dnew), wr.

Kewnc, wr.

PyKoBOACTBO MO 3KCnayaTaumn, K3,

BnoKk aBTOHOMHOIO NUTaHUS

—t |t | b | b |t |t |t | b |t

* - B KOMMJIEKTE: YNaKOBKa, PyKOBOACTBO MOJSIb30BaTENS (FrapaHTUIMHBIN TafloH, NacrnopT)

** - nna ucnonHeHuns Cnektp-4.32
*** - no 3aKkasy
**k%- ang ncnonHexus Cnekrtp-4.31
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NMPUJTOXXEHMUE A
NMporpaMmma gOonNoNHUTEIbHOU 06paboTKN CUrHanoB

MporpamMMa npeaHa3HayeHa Ans NpocMoTpa U A0NOHUTENIbHOM
06paboTKM pe3ynbTaToB U3MEPEHMMN.

MuUHMMaNbHO HeobxoguMmbie TpeboBaHus K
KOMMNblOTEpY

KoMnbioTep ¢ annapaTHON KOHMUrypaLuuen, COOTBETCTBYIOLLIEN
onepaLMOoHHOM CUCTEME.
OnepaumoHHas cuctema MS Windows XP/7/8/10.

YcTaHOBKa NporpaMmbl

[na yCTaHOBKM MpOrpaMMbl Ha KOMMbIOTEP HY>XHO BCTaBUTb
USB-dnew-Hakonutenb «MHTepnpnbop» B KOMMNbIOTEP, HANTU NanKy
«lMporpamMma 06paboTkM AaHHbIX HA KOMMbKTEpe» U 3anyCTUTb
nporpammy «SetupSpectr.exe». Cnegysa ykasaHuMAM C 3KpaHa,
nocnenoBaTeNbHO, 4Yepe3 HaxaTusa KHOMKW «[lanee» npoBecTu
YCTaHOBKY MpPOrpamMmsil.

Pa6oTa c nporpaMmMon

3anyctutb nporpammy «CIMEKTP» (Myck / [porpamMmbl /
NHTepnpunbop / CIMNEKTP). Ha MOHUTOpE NosIBUTCSH OKHO NPOrpamMmel.
CucteMa MeHKO, pacCroiOXXEHNE 3NIEMEHTOB UHTepdenca w
(PYHKUMOHANbHbIE  BO3MOXHOCTWM  MPOrpamMMbl  MPaKTUYECKM
MONTHOCTbLIO COBMNAaAatoT C TEMU, YTO eCTb Ha niaHLweTHoM [1K.

[NaBHOE MEHIO HAaXoAMUTCS B BEPXHEW CTPOKE OKHA NMporpamMmbl.
Bno)eHHble MEHIO pacrosiOXXeHbl B JIEBON 4YacTWM OKHa. Bo BTOpoOM
CTPOKe Nofj rNMaBHbIM MEHI0 HaxXOAATCS Ha3BaHWe obbekTa, HoMep
CBan, HOMep yadapa W CKOpPOCTb pacrpoCTpaHeHUsi BOSIH B cBae. B
HV)KHEW CTPOKE MNPOrpamMmbl yKasaH MOMHbIM MyTb K OTKPbITOMY
cdanny. OcTanbHYIO YacTb OKHa 3aHUMAET rpaduk.

YT06bl OTKPLITb, COXPAaHEHHLIN Ha KOMMblOTepe, dann curHana,
cneagyet HaxaTb «OTKpbITb (hann»/«OTKpbITb Manky» u BblOpaTb
HY>XHbIW halin/nanky B OTKPbIBLUEMCS OKHE.

Tak Xe, Kak U B npubope MOXHO M3MEHSITb MapaMeTpbl
06paboTkn/oTobpaxkeHns curHana, co3aaBaTb OTYETHI.
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NMogmeHio «DAWIT»
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PucyHok A.2 — PaboTa ¢ MeHo «Pexnm»
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5 Cnextp - ] X

®aiin Pexxum O6pabotka CeiicMorpamma YnbTpacencmuka Cnou Momoub
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PucyHok A.3 — PaboTa ¢ MeHI0 «Pexunm» - fOMONHUTENbHbIE
dyHKUMM 06paboTKM curHana

«YcpegHeHue CUrHanoB» - (YHKUMS BK/IOYAETCS, Koraa
BblOpaHa nanka ¢ HECKONbKUMM (hainaMmn CUrHasnos.

«Wkana» - oTobpa)keHWe 3anuMcaHHOro CUrHana BO
BPEMEHHOM 06N1acTn UNN B METPUYECKON.
«CurHan» - oTobpaxeHuMe 3anucaHHOro CUrHana BO

BPEMEHHOWN 06nacTw.

«CneKkTp-gNMHa» - OTOobpaXkeHue crnekTpa 3anncaHHOro
CUrHana OTHOCUTE/IbHO ANWNHbBI CBaW.
«CnekTp cMrHana» - oOTobpa)keHusi 3anuCaHHOro CurHana B
CneKTpasibHoM obnactu.

«PaClUMpPEHHbIN» - YBENMYEHME pa3pelleHns CnekTpa
CMrHana no yacrorte B 16 pas.

«MHBepTUpPOBaATb CUrHaN» - UHBEPCUS CUIHANa.
«AaTumk 1 / Qatumk 1 + 2 / AaTtunk + Monotok / [laTuuk 2»
- MO3BONSET BblOpaTbh KOHPUIypaumo NCNONb3yeMbIX 4aTUMKOB!

- «[atuumk 1» - 6ecnpoBoAHOM UMGDPOBON  AATUMK
Bnbpoyckopenns JAL (CtaHaapTHasa 6a3oBas KOHpUrypaums);

- «Aatumk 1 + 2» - 6ecnpoBogHOM UMMDPOBOM AaTUMK
Bubpoyckopeuns  OALl + pgatumk  Bubpoyckopenuss B[
(CvuxpoHmzaums no Aatuumk 1. KoHdurypaumss MoxeT 6biTb
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MCNONb30BaHa ANA OnpefeneHns CKOPOCTU BOSIHbI B CBae npu
MCNOMb30BaHMM MONIOTKA C AeMndepoMm, a TaKxke MpoBeaeHus
APYruX cneumanbHbiX U3MEPEHUN C ABYMS AaTYMKaMNn);

- «AaTymk + MonoTok» - 6ecnpoBOAHON LMMDPOBOM AATUMK
BMbpoyckopeHus JALL + monoTok ¢ gatumkom cunel MAC-1 (rpadmk
yAapa MOJiIoTKa HOPMUPYETCH K rpaduKky AaTymka, CUHXPOHU3aUns
no Aartumk. KoHpwurypaums MoxeT ObiITb WCNosb3oBaHa AN
onpefeneHnsa CKOPOCTU BOJSIHbI B CBae, a TakKXe NpoBeAeHns Apyrmnx
crneumanbHbIX U3MEPEHNI);

- «[laTuyukK 2» - gaTyunk BubpoyckopeHus B noaknouveH K
aatumky [OAL, (CuHxpoHuzaumsa no Aatuumk 2. KoHpurypaums
MCNonb3yeTcs, Koraa TpebyeTcs WCNoNb30BaTb  MMHMMAJIbHBIN
pa3Mep p[AaTtuMka, Hanpumep, B WTpabe B CBae WM Apyrux
CTECHEHHbIX YC/TOBUSX).

NMoameHro «OBPABOTKA»

5 Cnextp - ] X
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C\Curianei\XXb moHon csas 14,5 ckop 3800.wa KommeHTapuid: —

PucyHok A.4 — PaboTta B MeHio «Ob6paboTka»

Mo3BONSET BKOYATb YCUIIEHWE CUTHANa, 3aA€PXKY YCUNeHUs
CUrHana, MHTerpaTop U GUNLTPbI HUXKHUX U BEPXHUX YacToT.
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NogmeHo «CEMCMOIPAMMA »

®dain Pexum O6pabotka Ceiicmorpamma Ynbtpacencmuka Cnou Momolb
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PucyHok A.5 — PaboTa B MeHto «CencMorpaMma»
[MoameHto npeagHasHayeHo And HarndaHoro CcpaBHEHUSA

HECKOJIbKMUX CUI'Ha/10B OAHOBPEMEHHO.

NogmeHio «YJ/IbTPACEMCMUKA»

®aitn Pexxum O6paboTka Ceitcmorpamma YnbTpaceicmuka Cnowm  lNomoub

C\CurHans\Cnekrp Csas 2 - 7M\14_Signal_20_( KommeHTapuii: Teepablii.
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PucyHok A.6 — PaboTa B MeHI0 «YnbTpacemcMuka»
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YnbTpacencMmnyeckne  UCCneaoBaHMs  BIMOMHAKOTCA  ANs
onpeaeneHns AnvHbl U OLEHKU LIEeNIOCTHOCTU MeNIKUX U riyboKux
CBa WM 31eMEHTOB (pyHAaMeHTa. MeToa SIBNSIeTCS uaeasnbHbIM,
Korga AOCTYN K BEPXHEN NMOBEPXHOCTU 3/1eMeHTa yHAaMeHTa wnu
CBan HEBO3MOXXEH.

MHOrMe KOHCTPYKUMM MOryT ObiTb MpOaHanM3MpoBaHbl Npu
YCNOBUUK, YTO MMEETCS OTKpbITas ee vacTtb (1...2 M) Ans yCTaHOBKMU
AaTyunka. Meton ocobeHHO noneseH AN UCNbITaHMa Onop M onop
CTEH MOCTOB M3-3a 60MbLUMX OTKPbITLIX M/IOLLAAEN.

OTNNYMTENBLHON OCOBEHHOCTBIO YNbTPACENCMUKN SABASIETCS TO,
YTO JdaTuMK MnepeMeLwaeTcd Mexay KaXAablM yaapoMm, 4YTo faer
HECKOJIbKO ToYeK m3MepeHus. [aTtumk obbl4HO MnepemellaeTcs no
OTKPbITOM MOBEPXHOCTM C warom 150...500 MM, ero MOXHO
nepemMeLlaTb Kak BepTUKasibHO, TaK U TOPMU30HTasIbHO B 3aBUCUMOCTMU
OT reoMeTpun 3neMeHTa. BO3MOXHOCTb BbIMOSIHATL MCMbITAHUSA B
BEPTMKASIbHOM WNWM TOPU30OHTa/IbHOM HarnpasfieHUU YyBennymBeaeT
NPUMEHUMOCTb U 3(PPEKTUBHOCTb 3TOro MeToaa.

N3mepeHnsa nposogaTca B pexvMme «daTtuuk 2» (pexum
BKJIIOYAETCS aBTOMaTUYECKMN).

Ansa paboTbl B pexume «YnbTpaceMCMMKa» HeobxoamMMo
BblbpaTb Manky C 3apaHee OTOOpaHHbIMW CUrHasaMM Ha pasHbIX
OTMETKax CBau. 3aTeM OTMEeTUTb MepPBble TMUKNU OTPAXKEHHbIX
CUrHaNoOB, 3aaTb OTMETKM WM BbICTaBUTb LUAr U3MEPEHUS, HaXkaTb
KHOMKY «BbIUMUCINTb>». 3HA4YEHNS CKOPOCTU BOJSIHbI B CBae M A/IMHA
CBau BbIYMUCNIAIOTCA aBTOMaTUYECKM.

B AaHHOM OKHe TakXe MOXHO BKJ/IIOYUTb YCUIEHME CUrHana,
3a4epXKKY, GUNbTPbI HAKHUX U BEPXHUX YacToT.

NMoameHro «CJIOUN>»

Mpy HanM4MM pe3ynbTaToB reoAe3nyYeCcKnX N3bICKaHNUN B MecTe
pacnonoXeHns cean, Ans yaobcrea OTOOpa)eHusi cBan B CXeMe
OTOBpaXKeHns1 rpyHTOB 3eM/ITHOro MOMOTHA, peann3oBaHO LIBETHOE
oTobpaXkeHne CNoeB, KOTOPOE MOXHO 3a4aTb BPYUHYIO B MOAMEHIO
"Cnon".
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Cniextp — O

®daiin  Pexxum  O6paboTka  CelicMorpamMma | YnbTpaceiicMuka Cnou TMomolub
Nmsa ob6bekTa: [lpuHes US cBas: Homep cBan: 01 Howmep ygapa: 14 V,m/c: 4000@
1.0 % ,M - OTONOBOK - FPYHT Oto6paats cnovi [N
20 g M- cnoii 1-cnoii 2 Oto6paxats cnoit [N
3.0 % M-cnon 2-cnon 3 OTo6paxaTb C/loi
4.0 % M - cnoii 3 - cnoit 4 Oto6paxats cnoii [N
5.0 % M- cnoin 4 -cnoi 5 OTto6paxatb coW
6.0/3{ M- cnoi 5 - cnoii 6 Oto6paxats cnoii [N
7.0 % M - coi1 6 - cno 7 oto6paxars cnoii [N
8.0 % M- Cnoin 7 - cnon 8 otoépaxats cnoit [N
9.0/3{ M- cnoi 8 - cnoit 9 OTo6paxaTb croit
10.0 % M-cnoin 9 -cnon 10 otobpaxats cnovt [N
C\CurHanb\CnekTp CBas 2 - 7M\14_Signal_20_( KommeHTapwii: Teepablii. L~

PucyHok A.7 — PaboTa B MeHto «Cron»

NMoameHro «MOMOLLb>»
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PucyHok A.8 — PaboTa B MeHio «[ToMouyb»
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NpuMeyaHue -

[lononHUTEnNbHbIE MaTepuarsbl

no

WHTEeprnpeTauumn pe3ynbTaToB U3MepeHns HaxoadaTca Ha USB-dnelwu-
Hakonutene «UHTepnpubop».

«lFopsiune» KHOMKM nNpu paboTte C NporpaMMon CBSI3N U
AONOJIHUTENIbHOU 06paboTkmn

CoyeTaHune KHOMoK

[encreme

Ctrl + Q uam Alt + Q

[Mpeabioywasa nanka

Ctrl + W vnm Alt + W

Cnepytowasa nanka

Ctrl + A Bkn/Bblkn «YCcpeaHeHWe CUrHanos»
Ctrl + Z Bkn/Bblkn «®HY»

Ctrl + S Bkn/Bbikn «CnekTp-AanHa»

Alt + S Bkn/Bbikn «CnekTp curHana»

Ctrl + cmeweHne Mbiwmn

CMelleHne «Hyns» rpaduka curHana

Alt + 1

[Jatyuk 1

Alt + 2 AJatunk 1 + 2

Alt + 3 [aTunk + MonoTok

Alt + 4 [laTyunk 2

Ctrl+Del Ypanenue panna curHana 6e3

AOMOJIHUTENIbHOIO ANAsIOroBoro OkKHa

Alt + «+» [ Alt + «-»

N3MeHeHne ycuneHusa curHana
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NMPUNOXXEHMUE b
ConpsihxeHue nnaHweTtHoro NK v patumka

Ha npeanpuatnn-nsrotoButene nNpomM3BOAUTCS COMNPsHXeHue
6ecnpoBoAHOro LUM@pPoBOro Aatumka sBnbpoyckoperHns JAL, (aanee -
Aatumk) u nnaHwetHoro MK mexay coboun. Mpu HeobxoanmocTu
(HanpuMep, B Cny4yae 3aMeHbl AaTyunka wnu nnadweTtHoro [1K)
npoueaypy ConpsikKeHnst MOXHO NPou3BeCcTy cneayrowmm obpasom:

1) BKNounTb gaTumk.

2) BknounTb nnaHweTHbiM K, B MEHI0 NpunoXeHui BoibpaTb
NYHKT «HacTtponku». B HacTpoikax BbibpaTb NYHKT «Bluetooth».

3) Brntountb Bluetooth, HanTn B cnucke AOCTYMNHBLIX YCTPOMCTB
AATUMK C UMEHEM Buaa «Spectr_Nxxx», rae Xxx — 3aBoACKON HOMep
AaTyumnka. HaxaTb Ha MMA AaTumka.

8

< Bluetooth

BKJ1

Locrtynusie ycrpoucrea

{3 Spectr_NO11

4) B nosBuMBWEMCS OManoOroBoOM OKHE MoATBEpAUTH
Conpsi>keHMe Ha)XaTUEM COOTBETCTBYHOLLEN KHOMKN (KHOMKa MOXET
Ha3bIBaTbCs «ConpshxeHune», «ogkniounTb», 1 T.4.).

Mpumeuanne - ConpshxeHne Bluetooth Moxer nponTtu
aBTOMaTun4yeckn 6e3 3anpoca NoATBEPXXAEHMSI MOCe HaXaTusl Ha
MMEHU AaTyuKa.
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3anpoc conpsixeHus Bluetooth

Yctpoicreo

Spectr_N011

Koa noaknoyeNms

079293

TOANMONEHHE OGECNEUNSAET AOCTYN K BALLMM KONTAKTS
BIn)

OTMEHA NOAKNMOYUTL

[locne 3TOro uMMA AaTyMKa [OO/MKHO MOSABUTBCA B CIUCKE
MOAK/TIOUYEHHbIX YCTPOUCTB.
~ a
< Bluetooth

BKJ1

MoAKNIOYEHHbIE YCTPOACTBA
§9 Spectr_NO11 o]

Hoctynksie ycTponcTaa

yerpokcTaa no6nuaocTu MoryT obuapyxuts Plane E8.1 3G, noka oTkpbiTet HacTpofku Bluetoot!

5) 3anyctutb npunoxeHue «CIEKTP», HaxaTb Ha KHOIMKY
«Bluetooth» B MeHt0 «[TPUBOP>.
6) B nosiBUBLLUEMCS OKHE HaXaTb Ha KHOMKY «[MOMCK AaTUNKOB>.
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¥ MopKNoueH KaK YCTPOUCTBO XPAHEHUA ABHHbIX

CnekTp-4.3

NMa gaTtyumka:

He 3aAaHo

Mouck gaTtymkos

Bbixog

7) o 3aBepLueHnn rnpouecca nomcka MM gatymka nosiBUTCA Ha
3KpaHe W B Cnucke OobOHapyXeHHbIX AaTyumkoB. HaxaTb Ha
PaCKpbIBAOLLMICA CMIMCOK AATUYMKOB, BblibpaTb TpebyeMbi AaTUmK U
Ha)kaTb KHOMKY «Bbixoa».

NmMma paTtyumka:

Spectr_N081

Mouck paTunkos

O6Hapy>KeHHbIe AaTUMKM:

Spectr_N081 ~

Bbixon

8) Mpoueaypa conpskeHns 3aBepLUeHa.

39



NMPUNIOXXEHMUE B
YcTaHOBKAa HOBOM BEpPCUM NPUJIOXKEHUNA
Ha nnaHweTHbIN MK

Ha npeanpuatum - u3rotoBuTesnie NpovM3BOAUTCA YCTAHOBKaA
NoCNneaHeNn BEPCUMM MPUNOXKEHNS Ha NnaHweTtHbin MK n3 danna c
pacwmnpeHneM *.apk, KOTOPbIM COXpPaHAETCS Ha NiaHwWeTHOM [K.,

MoctaBnsiembin apk-hann  uMeeT Ha3BaHMe CrleayloLero
opmMaTa: Spectrd2_pXX, roe XX — Bepcust npunoxeHus. [Npu
HeobxoauMocTu (Hanpumep, B cny4yae 3aMeHbl naaHweTHoro MK nnm
BbIXO4@ HOBOW BEPCUM MPUNOXEHUS) Mpoueaypy YCTaHOBKM
npunoxeHnss wu3 apk-panna MOXHO NPOM3BECTU CNEeaYOLWUM
obpa3oM:

1) Bxkntountb nnaHweTHbIn MK, MoakntounTb nnaHweTHbIn MK
K MepCcoHaslbHOMY KOMMblOTepy C nomowbio  USB-kabens.
CkonupoBaTb Ha NaHWeTHbIN MK ycTaHaBnMBaeMbin apk-daiisn.

2) B MeHI0 npunoXeHun nocneaosaTesnibHO BblbpaTb MYHKTHI
«Hactponkn» — «be3onacHOCTb».

8 3O B148
< BesonacHocTb Q
ARMUMHUCTPATOPbI YCTPO/iCTE

P

Hen3BecTHbIE UCTOMHUKM - ®
_/

Autf;-étért manag('em?nf ‘
App perrniss'ior\§
D,a(f’ lf’rotecti.on”
rv‘io.bflej evx‘nti‘-the‘ft

Xpauunmuie yueTHbix aMHbix

3) Y6eautbCcsl, 4YTO B HaACTpoukax 6e30MmacHOCTU MyHKT
«Heuns3BeCcTHble UCTOYHUKW» aKTUBUPOBAH.

4) 3anyctutb Ha nnaHweTtHoM [K npunoxeHue «Auncnetyep
dannos». Hantn B gucneTyepe CKONMpPoBaHHbIV apk-hann 1 HaxaTtb
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Ha Hero. B NosiBMBLLEMCS AMANIOrOBOM OKHE Ha)aTb «YCTaHOBUTb>.
Mocne ycTaHOBKN HaxaTb «OTKPbITb».

@ Cnextp4.3

XOTHTE N Ont YETAMOBKTE 3T0 DPUACMese 7 OMo Nomywr
MeOLHe DA 3DeLLI e R

PISHNE JAMHHLE

@ NP DHOD MBCTOMONOMOMNHO (M3 OCHORE (

)
Y MaMemesme anu Yaanesme Coepsnnoro SO-xap

CntTaindase COAPMMMONe SO-«apTes
RAOCTN X YCTPOMCTRY

* JoSTyn x macTpoisan Blumtooth

YETamOunene caran ¢ yCrposcTaavs Bivetcot!

a YNOAeNes e Sy inten BrloCnnans

Penakuusa 2024 12 03
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