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PyKOBOACTBO MO 3KCnyaTauuu npeaHasHavyeHo ANns UlyyeHus
XapaKTEPUCTMK, MNpuHUMNA paboTbl, YCTPOMCTBA, KOHCTPYKLMM U
nopsiika WCnonb30oBaHMs npubopa AauarHoctukm cean CIEKTP
(nanee - Npmbop) C UEeNbO NPaBUIbHOM €ro 3KCM/yaTauumm.

MNpubop BbinyckaetTcs B ABYX moandukaumsax CMEKTP-4.31 u
CIMNEKTP-4.32, oTnnyarowmxcsa UCNosIHEHNEM MOJIOTKa.

B cBSI3M C MNOCTOSAHHOM paboToOM MO COBEPLUEHCTBOBAHMIO
npubopa, YyNy4yweHneM ero TEXHUYECKUX U NoTpebuTenbCKux
KQuyecTB, B KOHCTPYKUMIO MOryT ObITb BHECEHbl He3HauyuTesbHble
N3MEHEHNS, He OTPAXXEHHbIE B HACTOSILLEM U3AaHUN.

JKcnyaTtaumst npnbopa AOMyCKAeTCs TOMbKO NOCNe U3ydeHusl
PYKOBOZCTBA MO 3KCryaTauum.

MNpousBoanTenb OCTaBNsSeT 3a CcoboM npaBoO BHOCUTH
M3MEHEHNsI B HacCToslllee pPYKOBOACTBO MO  3KCMayaTauumu.
AKTYyanbHYyl0 BEpCUMIO PYKOBOACTBA MOXHO CKa4yaTb CO CTpaHuUUbI
NpoAyKTa Ha cauTe npousBoauTens: https://www.interpribor.ru/

Mpyn BO3HMKHOBEHMM KaKUX-NMMBO 3aTpyaHEHUA Npu paboTte ¢
YCTAQHOBKOW M NMpW OTCYTCTBMM HEOBX0AMMON MHDOpMaLMK B AHHOM
PYKOBOACTBE, HeobXxoAUMO MO3BOHUTbL MO HOMEPY, YKa3aHHOMY B
n.12.9.

BHUMAHMIO NOJIb3OBATEJIEN!

Mpubop npegHasHayeH Ans NPodEeCCMOHANBLHOMO MPUMEHEHMUS.
[Nepea Hayanom pabotbl C NpPUOOPOM BHUMATENILHO U3y4yuTE
TpeboBaHMSI  HOPMATMBHbIX  OOKYMEHTOB Ha  WUCMOSb3YEMbIM
CEMCMOAaKYCTUYECKMA METOA KOHTpONs AnuHbl cBan. C nepeyvHeM
HOPMATMBHbIX [OOKYMEHTOB MOXHO O3HAaKOMUTbCA B pasgene 13
HacTosLero P3.

1 HASBHAYEHME NPUBOPA

1.1 Mpunbop npegHasHa4yeH ans:

- BMOpPOAKyCTMYECKOM  AMArHOCTUKU  KeNe306eTOHHbIX
(3abuBHbIX, 6YpOHabMBHbLIX, BYPONHBEKUMOHHBLIX W AP.), CTaNbHbIX,
[IEPEBSAHHbIX CBa B COOTBETCTBUM CO cTaHaapToM ASTM D5882;

- onpeneneHvs AnvHbl CBaW, OBHapy)XeHusi M Nokanusauum
nedeKkToB B Tee CBal B COOTBETCTBUM CO cTaHaapTom FOCT P 72171;

- [0edeKTOCKONMN pasfndHbiX OObLEKTOB MO WX peakumm Ha
yaapHoe Bo3genctBue (MpYM  HaAvuuMmu  Cneumanmn3MpoBaHHbIX
METOANK).



1.2 Pabouvne ycnosus sKcrnyaTaunm:

- TemMnepaTypa OKpYyXatoLlen cpeabl ANns AaTYMKOB U MOMOTKA
oT muHyc 10 °C go nntoc 40 °C;

- TeMmnepaTypa OKpyXalolen cpeabl Ans  MNAAHLLETHOro
KoMmnbtoTepa oT nmoc 5 °C po nmoc 35 °C  (BO3MOXHa
Henpodo/mKuTenbHasi paboTa MNNAHLWETHOro KOMMbKOTEpa BHE
YKa3aHHOro TemMnepaTypHOro Avana3oHa);

- OTHOCUTENbHas BNAXHOCTL BO3ayxa A0 95 % npu
TemnepaTtype nntoc 35 °C M 6onee HM3KUX TemnepaTypax, 6e3
KOHAEeHcauuu snaru;

- aTMOCcdepHoe aasneHne oT 84 po 106,7 kila.

NMpuMeyaHue - [lonyckaeTcs ncnonb3oBaHne gatyumka JAL v
MOJIOTKa Npu TeMnepaType OKpy>katoLwlero so3ayxa Ao MnHyc 20 °C,
aatymkoB B ao munnHyc 40 °C 1 npu atMocdepHOM aasneHnn ot 60
[0 84 klMa 6e3 HOpMMPOBaAHNS METPOSTOMMYECKNX XapaKTepPUCTUK.

1.3 CreneHb 3aWMTbl Kopryca OT MPOHMKHOBEHUS BHYTPb
TBepablX npeameTos 1 Bnaru rno NOCT 14254

- gatuunka ALl v nnaHweTHoro koMnbtoTepa - IP30;

- natumkos B[ - IP67.

1.4 Tlpubop cooTBeTCTBYEeT OOLIKHOBEHHOMY WCMOSIHEHUIO
nspenun Tpetbero nopsaaka no NOCT P 52931.

2 TEXHUWYECKUE XAPAKTEPUCTUKUN

[nana3oH Noka3aHun AIMHbI CBau, M ot 1 go 80

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

Mpenensl A0MYyCKaeMON OTHOCUTENIbHOM

NOrpeLHOCTN N3MEepPEHNS NHTepBaoB BpeMeHu, %

- B AnanasoHe ot 500 go 5000 mkc +5

- B Anana3soHe ¢B. 5000 go 40000 Mkc + 1

KonnyecTso KaHanoB perncrpaumm 2

YacToTa anckpetusauuu, Kly, 46,9

Konmuectso nnHMM B CNEKTpE:

- CTaHAAPTHbIA PEXNM 1 024

- paclumpeHHbin pexkum (B MO ana Windows) 16 384

KapTta namsitu, 6ant > 2

KonmMuecTBo COXpaHSEMbIX U3MEPEHUN, LLIT., HE

MeHee 100 000




Pa3mep skpaHa nnaHweTHoro MK, aionMos 8
KonnyectBo To4ek 3KpaHa nnaHwetHoro MK 1 280x800
[MuTaHwne, B:

- OT BCTpoeHHoro Li-Pol akkymynsaTopa 3,7 0,5
- OT BHELWWHEro NCTOYHMKa NUTaHus (3apsaHoe

YCTPOUCTBO, 610K aBTOHOMHOIO NMUTAHWUS) 5+ 0,25
Bpemsi HenpepbIBHOW paboThl, Y 10
[abapuTHble pa3Mepbl (AMHAX WMPUHA X BbICOTA),

MM, He bonee:

- nnaHweTHbIn MK 210x125x11
- 6ecrnpoBoAHOM LUMMDPOBON AATHMK

BMbpoyckopeHns OALL @35x85
- naTtumk Bnbpoyckopenns B ¢ nnatdopmon #24x73
- aTunK BMbpoyckopeHus Bl 6e3 nnatdopMbl B16x67
- JAaT4YnK BMbpoyckopeHus B/l 60koBoOI 25x15x12
Macca 6a30BOro KOMNNeKTa, Kr, He bonee 3,4
Macca MonoTKa, Kr, He MeHee:

- C pemndepom 0,52

- ¢ ageMndepom 1 aatyunkom cunel MAC 1,45
CpeaHum Cpok Ciybbl, neT 10

3 COCTAB NPUBOPA
MNpubop cocTonT un3:

- nnaHweTHoro K noa ynpasnenvem OC Android;

- KOMI/IEKTA AaTYMNKOB;
- MOJIOTKa;
- 6/10Ka aBTOHOMHOI0 NUTAHUA.

4 YCTPOUCTBO U PABOTA
4.1 NMpuHumn paboTbl

MpuHUKMN paboTbl Npnbopa OCHOBAH Ha CBOMCTBE aKyCTUYECKON

BOJIHbI
dKyCTU4YECKUM UMIMNENAHCOM.

OTpaXaTbCAaA OT TrpaHUL pasfgena Ccpea C pPas3/iMyHbIM

AKyCTUYeCcKast BOSIHa BO3OYX/JAaeTcs B CBae C NOMOLLbIO yaapa.
yaap HaHOCUTCA cneuuasibHbiM MOJIOTKOM C aAemndepom

(Hacagkon pa3nuYHOM TBEpPAOCTM) MO TOpUy CBaM.

BonHa

PacnpoCTPaHSeTcs Mo CTBOMy CBaM C HEKOTOpOi ckopocTbio V
4YaCTUYHO OTpaXKasiCb OT rpaHuL, pa3saena cpen (beToH - rpyHT, 6eToH
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- WHOpPOAHOE BKJ/IOYMEHWEe, TpeuwuHa, T[pPYHT-TPYHT U T.4.).
OTpaxeHHble BOJIHbl BO3BpalLlalOTCA K Bepxy CBau M
PEermcTpupyroTcs AaTYMKOM, YCTAaHOBJIEHHbIM Ha TOpLie CBau
Ha HEKOTOPOM pPacCTOAHMM OT MecCTa HaHeceHuMsl yaapa. B
AaTynKe curHan puUKCMpyeTcsl akcenepomMeTpoM, oun@poBLIBAETCS U
no 6ecnpoBogHOMY MHTEPMdENCY nepeaaércs B niaHwweTHbIN MK,

B nnaHwetHoM [1K npou3BOguUTCA BblAENEHME U U3MEpPEHUe
BpeMeHHoro uHtepsana Al mexay MomeHTOM ygapa  MOMEHTOM
NpuxoJa Ha AaT4YMK BOJHbI, OTPAXXEHHOW OT rPaHuULLbl pa3aena cpeq.

BpeMeHHoM nHtepsan At paccuutbiBaetcs no dopmyne:

2H
== (1)

rae - 2H - nyTb BOnHbI OT TOUKM yaapa 40 rpaHNLbl OTPaXKeHNs
n 0bpaTHo, M;

V' - ckopocTb pacnpocTpaHeHust BoMHbI B CBae, M/C.

[AnvHa cBan, Npu WU3BECTHOM CKOPOCTU PacnpoCTpaHEHUS
BOJIHbI, PacCYnTbIBAETCS No opmyne:

V X At
H=— )

Mpnbop nNO3BONSIET NPOAHANM3MPOBATb pEAKLUIO CBan Ha
yapHOe BO3JENCTBME KaK BO BPEMEHHOW, TaK WU B CreKTpasbHOM
obnactw.

Nonoca pabounx yactoT npmbopa ot 10 ao 12500 Iy,
4.2 YcTpoucTBo npmnbopa

At

O6wmi Bug npnbopoB NpeacTaBieH Ha pucyHkax 1.1 n 1.2,

MNpubop KoMNeKTyeTcs ABYMS BUAAMWN MOSIOTKOB!

- ¢ pemndepom (Cnektp-4.31);

- ¢ aemMndepom 1 gatumkom cunol MAC-1.1 (CnekTtp-4.32).

Monotok ¢ pemndepoMm u patyumkom cunel MAC-1.1
npeaHasHavyeH Ans HOPMUPOBAHMS aMnaUTyabl W ASIUTENbHOCTU
YapHOro BO3AENCTBUS Ha CBalo MpU U3MEPEHUM ANMHBI CBan UIN
noucke aedgektoB. MOMOTOK MOSHOCTbIO BbLIMNOMHEH M3 MeTanna.
KoHCTpyKuma 60MKa nO3BONSIET KpenuTb OAHY W3 Hacaaok,
BXOASLMX B KOMMNEKT, TBEpAY WM Markyto. [pu mnamepeHum
ANVHBbI CBan OBbIYHO MCMOMNbL3YIOT MACKYHO HacaAKy, a rnpu noucke
AedektoB - TBepayl. CMeHa Hacagok Nerko MoXeT ObiTb


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

OCYLLECTB/IEHA B Npouecce nposeaeHus obcnenosaHus. Bec MonoTka
oKosio 1,4 Kr.

MonoTtok ¢ aeMndepoM MMeeT 0bneryeHHyd KOHCTPYKLUMIO C
NEPEBAHHON py4ykon. KOHCTpyKuMs 60MKa MNO3BONSET 3aKpenuTb

OOQHOBPEMEHHO MSArKyt0 M TBEpAYIO Hacagku. Bec MonoTka OKOMo
0,5 Kr.

PucyHok 1.2 — O6wmn Bua npmubopa Cnektp-4.32

1 - becnpoBoaHOW UMdpoBoN aaTumk BUbpoyckopenns OALL;
2 - Monotok ¢ aemndepoM (Cnektp-4.31);

3 - Monotok ¢ gemndepoMm n gatumkom cunbl MAC (CnekTp-
4.32);



4 - MnaHweTHbIn MK.

B ocHOBHyt0 KoMnnekTaumo npubopos cepumn CIMEKTP BxoauT
6ecnpoBogHoM umMdpoBoM AaTumk Bubpoyckopernns [OAL-2.2,
MCNOSIb30BaHME KOTOPOro BMOJSIHE AOCTAaTOYHO AN 60/bLUMHCTBA
N3MepeHnn (B HUX, Kak NpPaBW/IO, UCMOMb3YIOT NPUBIN3NTENBHYIO
OLIEHKY CKOPOCTW pacrpoCTpaHeHWs BOJIHbI B CBae).

v’.

PucyHok 2
BTopolr AaTtuvMk MCNonb3yloT AN paboT B TPYAHOAOCTYMHbIX
MeCcTax M Koraa OTCYTCTBYET AO0CTYN K OrofioBKy cBau (puc. 2).
MNpubop nNo AOMOAHUTENBHOMY 3aKa3y KOMMEKTYeTCs ABYMS
BUAAMW OOMOMHUTENbHBLIX AaTYMKOB: TopuesbiM B[-1002 u/nnu

p .
PucyHok 3.1 — B[1-1002 PucyHok 3.2 — B[1-1002.02

TopueBon gatumk BA-1002 npeaHasHayeH ANns yCTaHOBKU Ha
NOBEPXHOCTb, NepneHAMKYNSAPHYD OCUM CBau, HarnpuMep, BbipyobKy B
60KOBOM MOBEPXHOCTM CBau WM HA META/VIMYECKYIO MpU3MYy,
NPUKPENSIEHHYI0 K cBae. [aTuymK Kpenutca Ha CTPOUTESbHYIO

6okoBbiM B/1-1002.02.
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JIUMKYIKOD NIeHTY, MACTUKY, TYyCTYHO JUTUEBYIO CMa3Ky WM, A4
METa//INYECKMX MOBEPXHOCTEN, HA BCTPOEHHblIE MarHuTbl B
nnatopMe patumka. MarHuTHas nnatgopma ansg  TOpUeBOro
[AaTynKa NOCTaBMSAETCA MO OTAE/bHOMY 3aKas3y.

bokoson gatumk B1002.02 npegHa3Ha4yeH Ans yCTaHOBKM Ha
OOKOBYIO MOBEPXHOCTb CBau. [aTumK KpenuTcs Ha CTPOUTENbHYHO
JIUMKYIOD NIeHTY, MACTWUKY, TyCTYlO JIMTUEBYKD CMasKy wnu, Aans
MEeTaNIMYeckmx cBan (NpyY HanMyMn MeTaNIMYECKUX /IEMEHTOB B
KOHCTPYKUMM CBaWn), Ha BCTPOEHHbIE MarHuThl (puc. 4).

PucyHok 4 — lNMpuMep npuMeHeHus 6okosoro agatymka B-1002.02

Ans yBennueHus npoaos/HKUTENbHOCTU paboTbl MIaHLWETHOro
MK npnbop koMnnekTyeTcs 6/10KOM aBTOHOMHOIO NuTaHus (puc. 5).

PUCcyHOK 5 — bnok aBTOHOMHOIO NMUTaHUA

YnpaBneHne yHKUMAMM Mpubopa OCYLLECTBASIETCA 4epes
CEHCOPHbIM Ancnneun nnaHweTHoro K.

O6wwmMI BMA OKHa NpPUIOXEHUs npubopa u npumep peakuum
Xene3obeToHHONW CBauM Ha YyAapHOe BO3AEWCTBME TOKa3aH Ha
pUCyHKe 6.



N © 3 4 £19% 1310
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© Curnan Mmsa o6bekTa: neHTta N2 cBau:2 N2 ypapa:2 V,m/c: 3800 t=7637 MKc
O CnekTp curHana

® faTyuk 1
O Oatumuk 1+ 2
O Aatumk + MonoTtok

O DaTyuk 2

20 o P |

Oatuuk 1, mm/c

=\
o

)
o

0 4 8 12 16 20
Onuna, M Hau. Macm1a6@

[» ] CTAPT KommeHTapuit: Markwit  Teeppbiii
PucyHok 6 — OKHO npunoxeHusi npubopa ¢ NpUMepoM curHana
4.3 CTpyKTypa MEHIO
MeHI0 CoAep>XUT [ABa YPOBHS - [MABHOE MEHIO N MOAMEHIO.
4.3.1 NNaBHOE MEHIo

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

«®AWJI» - paboTa ¢ daiinamm 1 nankamu CUrHasnos, BbIXOA U3
NPUNOXEHUS.

«PEXXUM» - BblOOp pexuma MNpoBEeAEHUSI W3MEPEHUA U
OTOOpaXXeHUS NMONYYEHHbIX AAHHbIX.

«OBPABOTKA» - HacTpolka 06paboTku 3anmcaHHOro
cuUrHana.

«MPUBOP» - ycTaHoBKa napameTpoB paboTbl npubopa ¢
AaTynKaMMu.

«CJION» - ycTaHOBKa OTMETOK r/ybuHbl Pas/MYHbIX CNOEB
BMeLLaloLWero rpyHTa U u3BeCTHbIX 06beKToB Mo AsiMHe cBau (NATa,
CTbIK, YLUMPEHWME U Np.) Ha rpaduKe cMrHana BoO BpeMeHHoN obnactu.

«IM>» - BbI6GOp NYHKTOB «HacTporka», «PoTo», «Bbixoa».



4.3.2 NogmMeHo «DANT»

«OTKpbITb (PaNN...» - OTKPbITUE 3ANUCAHHOIO
danna curHana.

Bbi6patb nanky.. «BbI6bpaTb NanKy...» - OTKPbITME MANKn C
dannammn cMrHanos.

OTKpbITb aiin...

@ Yaanutb daiin

«Ypanutb aitn» - yaaneHue OTKpbITOro
llochenime aiina curHana.
Cospatboruer  «llocnegHme» -  OTKpbITUE  OAHOMO U3

nocneaHNX NMPOCMOTPEHHbIX (pannos.
«Co3pgaTb oTuer» - co3aaHue danna otyeta B pdf Ha OcHoBe
TeKyLlero oTkpbIToro danna curHana.
BHM3y noamMeHto oTobpaxkaeTtcs none Bbibopa danna curHana
N3 oTKkpbiToM Nankmn (OTobparkaeTcs TONbKO nNpu BblibOpe nanku C
dannammn curHanos).

4.3.3 NMNogmeHo «PEXXUM»

«CMrHan» - oTobpa)keHue  3arnmMCcaHHOro
@® CurHan M
CUrHana BO BpeMeHHOWN obnacTw.
O CnekTp curHana
& «CnekKTp CcuUrHana» -  oTobpaXKeHus
BRTHING ] 3anNMCaHHOMO0  CUrHana B CNeKTpanbHOM
O Oatumk 1 + 2 obnactu.

O Darunk + Monotok  <AaTtumk 1 / Aatumk 1 + 2 / faTumk +
Monotok / flatumk 2» - NO3BONSET BbIOpaTh
KOH(UIrypaumio NCNosb3yeMblX 4aTUNKOB:

- «fatumk 1» - 6HecrnpoBogHOM UM@PPOBOM  AATUMK
Bnbpoyckopenus JAL (CtaHaapTHas 6a3oBast KOHUrypaums);

- «Aatumk 1 + 2» - 6ecnpoBogHON UMGDPOBOM AATUMK
Bubpoyckopeuns  OALL + pgatumk  Bubpoyckopenust B[
(CvhuxpoHmzauma no Aatumk 1. KoHdwurypaumss MoxeT 6biTb
MCNoNb30BaHa ANS onpeaeneHns CKOPOCTU BOJSIHbI B CBae npwu
MCNOAb30BaHMM MONOTKA C AeMndepoM, a Takxke npoBeaeHus
APYruX cneumanbHbiX U3MEPEHUIN C ABYMS AaTUMKaMNn);

- «AaTumnk + MonoTok» - 6ecnpoBoHON LUMPPOBON AATUMK
Bnbpoyckopenus JAL, + MonoTok ¢ gatymkom cunbsl MAC-1 (rpacduk
yaapa MOJI0TKa HOpPMUPYETCS K rpaduKy AaTtumka, CMHXPOHMU3aUUs
no Adartumk. KOHdUrypaums MoxeT ObiTb WCMosb30BaHa As
onpeaeneHns CKOpPOCTM BOJTHbI B CBae, a TakxXe NpoBefeHns apyrux
cneumanbHbIX U3MEPEHNIA);

O AaTumk 2
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- «JaTumMk 2» - gatumk BMBpoyckopeHus B[ noaknioyeH K
aatumky [OAL, (CuHxpoHuzaums no Aatuumk 2. KoHpurypaums
MCNOMb3YETCA, Koraa TpedbyeTrcs WCnosb30oBaTb MWHUMANbHbIN
pa3Mep JAaTuuMka, Hanpumep, B wWTpabe B CBae wnn Apyrux
CTECHEHHbIX YCITOBUSIX).

4.3.4 NoameHo <OBPABOTKA»
MeHI0 aKTMBHO TOMbKO MOC/E 3anncu WanM OTKpbITMa danna
cuUrHana.
«YcuneHme» - BKIKOYEHME N YCTAHOBKA YCUIEHUS CMrHana.
«MHTerparop» - npeobpasoBaHMM CMrHana BMOPOYCKOpPEHUS
® Ycunenue B CurHan BmbpockopocTn (AaHHas onuus
AO/MKHA OblTb  BK/OYEHA Bcerga AN

- -0 + .
HOpMasnibHOM 06paboTKN curHana, OTK/4YaTb
Max3: 6 eé cneayeT TONbKO ANs NMPOBEPKN OTCYTCTBUSA
WUnTerpaTop MCKaXXEHMSI CUrHana wus-3a NpeBblLEeHNs
®HY 3«kly -~ MakKCMMasibHOro  ypOBHA  3anucu  npu
®BY 11y > HACTPOMWKE YCUNEHNS AATYMKOB U MOJIOTKA).
MMcTorpamma ~ «@HY» - UALTP HWXHUX YacToT Aand
OnuHa cBau punbTpaumm BbICOKOYaCTOTHOIO LyMa
oxugaemas, m: 15 (vactoTa cpesa 1 n 3 kl'u).
«@BY» - BK/IlOYeHMEe OUIbTPa BEpPXHUX
Bpems yactoT ansa  GUIbTpauum  MOCTOSIHHOM

COCTaBNAOWENA N HMU3KOYACTOTHOM MOMEXU
(wactoTa cpe3a 1 1 100 I'w).
«Mmcrorpamma / JinHua» - npeacraBfeHne CrnekTpa CUrHana B
BUAE MMCTOrpaMMbl UNN NUHUKM ([JOCTYMHO MpY BKITKOYEHHOW oMLK
«CneKTp curHana»).

«[ANUHa CBan oXxuaaeMmas» - BBOJ 3HAYEHUS OXWNAAEMOU
ONMHBbI  CBau Ans  oTobpaxkeHuss rpaduka HY>XHOW  AJINHBI
FOPU30HTaNIbHON Pa3BEPTKMN.

«[ANMHA CBau BbIUMC/IEHHaNA» - [/IMHA CBaW, OnpeaeneHHas
MCXOAS U3 MOJIOXKEHWST Kypcopa Ha rpaduke  CnekTpa,
YCTQHOB/IEHHOIO MO/Ib30BaTENEM B MpoLecce aHanu3a rpaduka
(AOCTYNHO TOMIbKO MpPU BKIOYEHHOM pexxuMe «CnekTp CUrHana»).
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4.3.5 NMNoameHro «MPUBOP»

Koad. ycunenms, ab: «Koad. ycuneHms, pb» - wu3MeHeHue
KaHan 1: annapaTtHoOro  KoddduuneHTa  YCUIEHUS

N —o + CWUrHana AaTyMKOM OTAENbHO A8 KaXKaoro u3
18 ABYX KaHanos. PekomeHayeTcs

Kanan 2 yCTaHaBNMBaTb OMbITHbIM MyTEM MUCX0AS M3

- [e— 4 (aKTMyeckux  ycnoBui - M3MEpEeHWN  Ha

obbekTe. Kak npaBwno, AOCTAaTOYHbLIM
aBnseTcs 3HadveHune 12-18 ab. MNpu cnabom
¢) Bluetooth yaape nnm pacronoXeHnn y4yacTka
HaHeCceHus yaapa Ha pacCTOSHMM OT AaTyuMKa
HeobxoAMMO  NOBbICUTL  ycuneHune.  [pu
HeAOCTaTOYHOM YCWU/IEHUWN OATUYMK MOXET He
pearnpoBaTb Ha yAapHOe BO3AENCTBME M HE HAYHET 3anncb CUrHana.

«Bluetooth>» - nonck aatumnkos no Bluetooth (Mpunoxexwne b).

«O npubope» - oTObpaxeHue uHPOPMAUUM O Bepcun
NPUIOXKEHUS N U3rOTOBUTENE.

4.3.6 NMNogmeHro «CJION»

Nms obbekTa: neHta N2 ceam:2 N2 ypapa:2 V,m/c: 3800

18

O npubope

OTobpaxarb

rpaHVIleI pa3aena reosiorn4ecKux cnoes.
0 ™M - BeplumHa oronoska ceau

2.3, M - OrONIOBOK - FPYHT
3.5,m-cnon1-cnoun2
43 ,M-cnoin2-cnon3
7.5,m-cnon 3-cnon 4
10.0,m-cnond-cnon 5
11.2,Mm-cnoin 5 - cnoin 6

14.5,m-cnoin 6 - cnoin 7

8.0,m-cnon7-cnon8

9-°,M -cnon 8-cnon9

«0TO6paXxaTb» - BK/IIOUEHME OTObpaXKeHNs1 OTMETOK rNyOuHbI
CNOEB Ha rpaduke cMrHana Bo BpeMeHHoM obnacTtu.

«'paHuUbl pa3gena reosIorMYecKux cJsioeB» - YCTaHOBKA
3HAYEHUWN rpaHnL, pa3aena reosiorMyecknx CoéB rpyHTa v Apyrnx
6a30BbIX OTMETOK MO ANIMHE cBau (HanpuMmep, oXxnaaemas AsimHa unu
rnybuHa A0 CTbika) Ha rpaduke cMrHana BO BPEMEHHOM 06nactu C
BO3MOXXHOCTbIO Bblbopa LBeTa 0TObpaXkeHMst KaXkaoro u3 Croés.
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4.3.7 BTopas CTpoka npuioxeHus
Ums o6bekTa: RealTest N2 cean:2 N2 yaapa:5 Vm/c:3800 t=7637 mkc93%

Haa rpadpmkoM curHana HaxogaTcs nons ans 3anmcu HassaHus
obbekTa «MMa obbekTa», HoMepa ceam «N2 cBan», HoMepa yaapa
«N? ypgapa», CKOpOCTM pacnpocTpaHeHuss BOJHbI B  CBae
«(V, M/c)», BpEMEHHOM MHTEpBasn Mexay MoMeHToM yaapa (0 M) n
MapKepoM Ha rpaduke (CM. pucyHok 6), nHankaTop 3apsaa batapeun
AaTyumnka (aKTMBHO TOJSIbKO B PEXMME U3MEPEHUS).

4.3.8 None kOMMeHTapus
KoMmMeHTapuii: Msarkuin  Teeppgbii

BHU3Y ancnnes HaxoamTcs nose 6uICTporo BBOAa KOMMEHTapus
(3anMcb KOMMEHTapUs MPONCXOANT TONIbKO B PEXMME U3MEPEHUS B
Ka)XabI/ 3anucbiBaembi pann yaapa, Nnpy CMEHE KOMMeHTapus 6e3
BbIK/IIOYEHMS pEXMMA U3MEPEHUNS B HOBbIX (hainax yaapoB byaer
3aMnCaH W3MEHEHHbI KOMMeHTapumn). [lpeayCMOTpPeHbl KHOMKM
6bICTPOro BBOAA B KOMMEHTapun Tuna 6orka MonoTka «Markmin» u
«TBepabin»,

5 MEPbI BE3OINACHOCTH

5.1 K pabote ¢ npubopom ponyckaloTcs nuua, UlydmslLMe
HacTosLlee PpykKoBOACTBO MO 3KCr/lyaTauuuM W npoleawme
MHCTPYKTaX Mo NpaBmnam TeXHUKM 6e30nacHOCTW, AENCTBYIOLWNM Ha
NpeanpusATUSX CTPONMHAYCTPUKN, CTPOUTENbHBLIX MNOWaAKax, npwu
obcnenoBaHuKM 3aaHNUIA U COOPY>XXEHUMN.

5.2 [Tlo cnocoby 3awuTbl 4YenoBeka OT MopaXkeHus
3MEKTPUYECKMM TOKOM npubop cooteBeTcTBYeT Knaccy III no MOCT
12.2.007.0 n He TpebyeT 3a3eMneHusl.

5.3 MNpunbop He coaep>XNT KOMIMOHEHTOB, OMACHbIX AN1S1 XKU3HU U
30,0p0Bbs MOJSIb30BaTeNS.

6 NOAINOTOBKA K PABOTE U NOPAAOK PABOTDI

6.1 NMNoaroroBka K pabore

6.1.1 YcrtaHoBMTbL  6ecnpoBoAHOM  UM(POBOM  AATUMK
Bubpoyckopennss AL, Ha obbekTe wuccnegoBaHus. [aTumk
yCTaHaB/MBAETCA Ha Topel CBau MOCPeACTBOM MPUKIENBAHUS Ha
NIMNKYKO NEHTY, MACTUKY, «CbIpYIO PE3NHY», MNACTUAWH, TIMTON UK
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ApYron noaxoasiumin agresvs. pu 3TOM TOpeL CBau AO/MKEH ObiTb
OYMLWEH OT nMblM, Mycopa W TMOCTOPOHHMX npeamMeToB. Ecnu
OTCYTCTBYET AOCTYMN K BEpPXHEMY TOpUYy CBau, AOMYCTUMO 3aKpenuTb
AaTUMK HA METa/VINYECKY0 MNPU3MYy, >KECTKO MNPUKPENIEHHYIO
aHKepoM K GOKOBOWM MOBEPXHOCTU CBau. Takke B AAHHOM Ciyyae
MOXXHO MCMOJIb30BaTb HOKOBOWM AaTUMK, YCTAHOBMB €ro Ha 60KOBYHO
rpaHb CBan. B cnyyae HanuMuma MeTanInyeckoro OCHOBAHUS
(ycTaHOBNEHHas Npu3Ma, CTanbHas CBasi, METa/I/IMYECKUIA OrOSI0BOK
XXene3obeToHHOM cBan U np. yAOBHO MCMoNb30BaTb AATYMKM C
MarHMTHOM Hacagkon (He BXOAUT B CTaHAAPTHbIA KOMMNEKT W
NOCTaBMSETCA OTAENbHO). aTunK Ao/mMKeH bbITb YCTAHOB/IEH COOCHO
NpOAO/bBHOM OCM CBaM HEe 3aBUCMMO €€  PacnOfOXEHUS
OTHOCUTESIbHO rOpuU30HTa. HeCOOCHOCTb AaTumKa M CBau AOMyCcTuMa
B npegenax 5 rpaaycos.

6.1.2 lMoakniounTb, ecnn HyXHo (cMm. [lpunoxeHusa 2 un 3
«MeToaMKM  OMArHOCTUKM  CBau METOAOM  aKYCTUYECKOM
pedgektockonun»), K  6ecnpoBogHOMY  UWM(POBOMY  AaTyuKy
BubpoyckopeHns AL, AONOMHUTENbHBLIN AaTUNK BUOPOYCKOPEHUS
B/l nnn monoTtok ¢ gatyunkom cunesl MAC.

6.1.3 lNMpn noagkntoyeHnn 6ecnpoBoAHOr0 UM@POBOro AaTymKa
Bnbpoyckopenms AAL v nnaHweTtHoro MK yepe3 nposoaHon USB-
NHTEpPdENC - COEANHUTDL AaTUYMUK M NnaHwWeTHbIK MK ¢ nomoulbio USB
A-miniB kabens un nepexogHuka USB-OTG.

6.1.4 Bxuountb  HecnpoBogHOM  UMGPPOBOM  AATUMK
Bubpoyckopennss ALl OAQHOKPATHbIM HaXaTWEM Ha  KHOIMKY
BKNOUeHns. [lpn 3TOM WMHOMKATOP [AaTyMKa [AO/MKEH HadvaTb
CBETUTbLCS KpacCHbIM LIBETOM HernpepbiBHO B TeueHue 7 CekyHA, 3aTeM
- CMHMM (MNM 3€eNeHbIM) LUBETOM 3 CeKyHAbl, Moc/e 4Yero HayaTb
peako (1 pas B cekyHAY) MUraTb CUHUM (UK 3ef1eHbIM) LBETOM.

NpM MUraHuMM uHAMKaATOpa AaT4yMKa CUHUM (MU 3esieHbiM)
LBETOM AaTYMK CUMTAETCA BKJIKOYEHHbIM. ECNM MHOMKATOP AaTyuKa
CBETUTCA MO-APYroMy cMm. n. 8.4.

6.1.5 [nutenbHbiM HaxaTtuem (bonee Tpex CeKyHA) KHOMKM

BK/IHOYEHNS @ BK/IIOYMTb NNaHweTHbIM MK 1 goxaaTtbcs ero
MOMHOM 3arpy3ku. Ha ancnnee nosBUTCS 3KpaH 61I0KMPOBKM.
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e

BropHuk, 27 utoHa

3apapaxa 6arapey (ocranocs 14. 32 MuH,)

6.1.6 PazbnoknpoBaTb nnaHweTHbIK MK, nepeTawmB CUMBOI
3aKpbITOro 3aMKa BBEPX.

6.1.7 EcnuM CEHCOpHbIN 3KpaH OTK/IKOUWUICS, BKIIOUYUTb €ro
KPaTKOBPEMEHHbIM Ha)xaTnem KHOMKM BKJTHOYEHUS 7
pa3bnokuposatb (N. 6.1.5).

6.1.8 Hantu Ha paboyeM CTONE WAM B MEHIO MPUIOXKEHUM
nnaHweTtHoro [1K apnbik npunoxeHusa «CIEKTP», 3anyctutb
NPUIOXKEHNE HaXkKaTUEM Ha ApJbIK.

NMpuMeyaHue - pu pabote C NPUIOKEHUEM PEKOMEHAYETCS
FOpU30HTaNbHAsA OpuyeHTauusa 3KkpaHa niaaHweTHoro MK,

6.1.9 BeBecTn Ha3BaHMe 06beKTa, HOMEP CBan N CKOPOCTb BOJIHbI
B cBae (3aBMCUT OT MaTepuana CBaM U €ro CBOMCTB) BO BTOPOW
CTPOKe MPUNoXEHUS.

B ™meHio <«PEXWUM» npoBepuTb YCTAHOBKY MapaMeTpa
«CUrHan» n KoHUrypaumo rnoAKIIOYEHHbIX AAaTUYNKOB.

6.1.10 HaxaTtb kHonKy «CrapT» (B /IEBOM HMXKHEM Yr/ly OKHa
NPUNOXEHNS).

MnaHweTHbin K ycTaHoBUT C 6ecnpoBOAHbIM  LIMGPOBbLIM
AaTynkoM Bubpoyckopenns ALl coeamHeHne no uHTepdeuncy
Bluetooth*, unu no USB, ecnu nnaHweTHbIN MK 1 aaTymk coeanHeEHbI
kabenem (nNpu nogknitodeHnn no USB Hy>XHO ByaeT OTKpbITb AOCTYN
kK USB-ycTpouncTBy, HaxxaB «OK>» B OTKPbIBLLUEMCS INA/IOrOBOM OKHE),
N NepenaeT B PEXUM OXMAAHNS U3MEPEHNS.

* B crlyyae OTCYTCTBUSI COeAMHEHMS NnaHLeTHoro MK ¢ AaTYMKOM, NPOBEPUTb, BKIIOYEH SN
AATUKK.
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NMpuMevaHuna

1 ConpsixeHune nnaHweTHoro MK n 6ecnposogHoro umMppoBoro
aatymka Bubpoyckoperns ALl no 6ecnpoBoaHOMY WHTepdency
Bluetooth y)e nposBegeHO Ha npeanpuUsATUN-U3roTOBUTENE, eCin
HeobxoanMo Npou3BeCTH ero BHOBb BOCMOMNb3YMUTECh
NMpunoxxeHnem b.

2 Ecnn 6ecnpoBoaHou Lmdposon aaTumk BnbpoyckopeHms OAL|
nogkoyaeTcs K nnaHweTtHomy [K uepe3 npoBoaHou USB-
nHTepdenc Heobxoanumo: Unn oTKNIYUNTL MHTepdenc Bluetooth Ha
nnaHweTHoM [K nocne 3arpy3kun NpunoXeHusl, Nan HaxaTtb KHOMKY
«CtapTt» (B NEBOM HWXKHEM YIly OKHA MNPUNOXEHUs) nocne
BKItOYeHNs1 6ecnpoBoAHOro UM@pPOBOro AaTymka BUOpPOYCKOpEHUS
OALl noka roput KpacHblM WMHOMKATOP AaTynka. B npoTMBHOM
cnydae, nnaHweTHbiM MK ycTtaHoBUT ¢ 6ecnpoBoaHbIM LUMEMPOBLIM
oaTtumMkoMm Bubpoyckopenust ALl coeamHeHne no uHTepdency
Bluetooth.

[Mlocne yCTAHOBKM COEAMHEHWS WHAMKATOP AaTyuMKka HauHeT
yacto (5 pa3 B cekyHAY) MuraTb CMHUM (MW 3eNeHbIM) LBeTOM. B
3TOM pexume npubop oxuaaer curHana (nNo nepBoMy KaHany),
NpeBbILWaloLLEero Nopor 3anycka.

6.2 Nopsaok paboTbl

6.2.1 lponsBectn yaap MOSOTKOM Mo Topuy ceau. [lMpmnbop
Npoun3BeaeT 3anucb CMrHana C AaTynKoB, BblBEAET CMrHaN Ha aKpaH
N aBTOMaTMYECKN COXPaHUT ero B Buae danna.

dann byaet coxpaHeH B nanke ../Spectr/data/[Ha3BaHue
obbekta]/[Homep cBamn]. B nmeHn danna bymer copepkartbcs
MHdopMaLnsa 0 HOMepe yaapa Mo AaHHOM CBae M O AaTe/BpeMEHMU
yAapa.

Ecnn HeobxoamMo, yaaneHue danna TEeKYLWEN 3anmcu MOXHO
NPOM3BECTUN, HAXXaB KHOMKY «YAaanutb pann>» B MeHio «Dann».

NMpuMeyaHue - Eciv BbiIOpaH pexunMm ycpeaHeHust Mo TpeM
yaapaM (MCronb30oBaTb AAHHYIO OMUUI0 HEe peKkoMeHayeTcs), Ans
nonydexHns danna curHana notpebyercs HaHecTu Tpu unm 6onee (B
cnyyae oTbpakoBKkM NpnbOpPOM HEKOTOPLIX M3MEPEHUIA) yAapa.

6.2.2 lNocne 3anMcn curHana MoXHO MPOU3BECTU U3MEHEHUS B
napameTpax 06paboTku n otobpaxkeHunst curHana (MeHto «PEXXUM»
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n «OBPABOTKA>»), Npy 3TOM U3MeHeHUs1 0TOOpa3AaTCa Ha TeKyLeM
rpacuke curHana.

B MeHio «O6paboTka» BBeCTM 3HadeHve «[NnMHaA cBaum
oXxuaaemasi, M».

HacTporikn no ymonyaHuio, KoTopble B 6ObLUMHCTBE Clly4YaeB
noaxoaaT Ansl NEPBUYHOMO aHaNM3a OTAENbHO CTOSLMX CBan OT 1 Ao
12 Mm:

- «Koap. yeunenums, ob:» «Kanan 1» n «Kanan 2» - 12
(MeHio «[TPUBOP>);

- «<MHTEerpaTop>» - BK/IOYEH;

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

- ®BY 100 I'y.

KoappuumeHT YCUNEHUS CUrHana «ycuneHue»
pekoMeHAyeTCs noaodbpatb IMNUPUYECKM MO pe3ynbTaTaM nepBbiX
HECKOJIbKMX 3aMepoB TaknMm obpa3oM, UTobbl MMK NpeanonaraemMoro
OTPa)eHMs OT KOHLA CBau Bbls1 ABHO pa3nMyuuM Ha rpaduke.

NMpuMeyaHusn

1 WN3MeHeHne HacTpoek nyHKTOB MeHi0 «OBPABOTKA» He
M3MEHSIET 3anMCaHHbIN CUrHan. 3HavyeHne napameTpa «[ANnMHa cBaun
o)XXuaaemasi, M» He BJ/IMSIET Ha U3MEPEHNE ASIMHbI CBau, a CITYXUT
AN191 OrPaHNYEHUs YCUEHNS U MaclTabmpoBaHus rpadmka curHana
BO BPeEMEeHHOM obnacTu.

2 B CNOXHbIX Cnyyas, HanpuMmep, Hanuume pocCTBepKa,
N3MepeHne roA 3[4aHuMeM/COOpYXeHWeM, CTasibHas cBass Wu T.M.,
HeobxoanumMo noabupaTb HACTponkM UNLTPOB U KO3 DULMEHTDI
YCUNEHNS OAaTYMKOB MHOMBUAYANBLHO.

6.2.3 [nsa noBbllleHnss KadectBa 3anucn  (yBenn4veHus
OTHOLUEHUNS CUrHanN/wWyM, NpeaoTBpaLLEeHMs UCKaXKEeHUS CUrHana ns-
3@ MNPEBbIWEHNS  MAKCMMANbHOrO0  YPOBHSA  3anvcu)  MOXHO
OTperynnpoBaTb YpOBEHb 3anncbiBaeMoro curHasna.

6.2.3.1 OtkniounTb «UHTErpaTop» B MeHio «OBPABOTKA>,
nepenTtn B MeHio «MPUBOP>».

6.2.3.2 [lpon3BecTtn yaap MOSIOTKOM MO Topuy cBau. [loxaaTbcH
OKOHYaHM4 3anncu curHana yaapa.

6.2.3.3 ECNM HET WCKaXXeHUA CUrHana wu3-3a MnpeBbllleHns
MaKCUManbHOro ypoBHS 3anucn (HeT obpe3aHusl NMMKOB CUrHana),
Ha)aTb KHOMKY «=+>» HaNpoTUB perynnpyemMoro kaHana («Kanan 1»
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- gatunk JAL, «Kanan 2» - gatunk B[ vnu MOMOTOK). 3HayeHue
YCUNEHNA yBenn4nTCca Ha 6 ab.

6.2.3.4 [loBTopatb nn. 6.2.3.2, 6.2.3.3 A0 noSBAeHUs
OrpaHUYeHns curHana.

6.2.3.5 [py nogBAeHNN UIN HANUYUN UCKAXKEHUSA CUrHana u3-
3a NPEeBbILWEHNS MaKCUMaslbHOro YpoBHS 3anucn (obpesaHns NnKos
CUrHana) npoM3BECTM  HaXaTMe  KHOMKW  «=»  HanpoTuB
perynupyeMoro kaHana. 3HayeHue yCuneHus yMeHblnTca Ha 6 ab.

6.2.3.6 [lloBTopatb nn. 6.2.3.2, 6.2.3.5 A0 wncye3HOBeHUS
NCKaXXeHNA cUrHana.

6.2.3.7 TMNepentn B MeHo «OBPABOTKA» BKNOYMTb
«MHTerpatop».

6.2.4 [Insg npeaBapuTenbHOro aHanmsa u3MepeHns OJsivHbl cBau
cneayetr nepentm B pexmMm «O6paboTka» BepxXHEro MeHK

NPUNIOXKEHMS.

AHanM3 curHana npousBOAUTCA BO BpEMEHHOUW 06nacTn B
cooTBeTCTBMM C «MeToAMKOM OMArHOCTUKM CBaM METoAOoOM
aKycTuyeckom paedeKTocKonuu», KOTopas MOCTaBNsSETCa B
KOMMiekTe ¢ npnbopom.

BAN©v 3 4 4Q13% 1425

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

MUmsa o6bekTa: neHTa N2 cBau:2 NC ypapa:2 V,Mm/c: 380d t=7637 MKc
YcuneHnue —

N _. " —e +
Max3 6

WHTerpaTop 20

®HY 3kly

®BY 11y
Mcrorpamma ~
OnuHa ceau

=y
o

o

[atyuk 1, Mm/c

b
o

oxugaemas, Mm: 15

)
(=)

Bpems 0 4 8 12 16 20
LnuHa, M Hau. MacmTa6@
> CTAPT KommeHTapuit: Msrkwii  Teepabiit

NMpuMmeuaHmne - O6paboTKy pe3ynbTaToB M3MEPEHUN NyYLLE
NpoBOANTb B /TabopaToOpHbIX YCNoBUSIX B nporpamMme noa Windows.
[porpamma 06paboTku nog Windows nmeeT paclumpeHHble QyHKUUK
06paboTKM CUrHaANOB WM3MEpPEHUs, B T.4U.: Pexnmbl «YcCpeaHeHue
CUrHanoB» N «TpaccMpoBKa», «MnyiaBHas» HacTporka dunbtpoB ®BY
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n BHY, akcnopt B «.SGY» n Excel, nHBepcusi, 3agep>xka ycuneHus
curHana (ona UCKIYEHUSt YCUNIEHUSt CUrHana yaapa MOoJoTKa),
PaCLUMPEHHbIA CMEKTP, YAAlIEHNE MapKEpPOB WM OMNUUS «M3MEpPEHUe
ANVHBI» B KOHTEKCTHOM MEHI0 U T.M.

Mpn oTobpaxkeHun curHana Bo BpeMeHHoM obnactun (BbibpaHa
onumsa «CurHan» B MeHi0 «PEXXMM») Ha ropu3oHTanbHOW OCK
oTobpaxkaeTcsl pacctosiHMe OT OTMETKM YCTAHOBKW  AaTyumKa
(B MeTpax).

[Ang onpeaeneHns 4svHbl CBan No rpaduky BM6pOCKOpPOCTU BO
BPEMEHHOM 06nacTn 6yayT AOCTYMHbI ABa MapKepa.

MepBbin, 0603HAYEHHbIN MYHKTUPHON NMHUEN, O06O03HavaeT
MakKCMMyM  UMMyfnbCa  yOapHOro  BO3AEWCTBUSI Ha  CBalo.
YCTaHaBNMBaeTCqd aBTOMATMYECKM Mpu  OTKpbITUM danna wnm
M3MEHEHUM  rapaMeTpoB  06paboTkM  curHana.  BpyuHyto
YCTaHaB/IMBAETCS CMIAaUAEpPOM MM KHOMKaMMU «=+>» N «=» MO KpasiM
cnanaepa Hag rpadvKoM curHana.

Bropon Mapkep YyCTaHaBIMBAETCH  KaCaHMEM  3KpaHa
nnaHwetHoro K B TpebyemMoe MeCTO aHanM3MpyemMoro CcurHana.
PaccunTaHHas AnMHa aBTOMaTUYECKN OTOOpaXkaeTca Ha aucrnee.

Takxe B MpUIOXKEHNN UMEETCS BO3MOXHOCTb:

- U3MeHATb MacwTab rpaduka xxectamu;

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

12 15
HavanbHbii Macunaﬁ®

- nMucaTb KOMMEHTapun K rpaduky nepea Ha4yanoMm 3anucu
o4yepeaHoro curHana.

6.2.5 [na nepeMelleHMs [OaTYMKOB Ha APYrorM y4yacTok
n3mepeHust (Apyryo cBaw) creayeTr npeaBapuTesibHO HaXaTb
KHOMKYy «Crtom», 4Tobbl u36exaTb JNOXHbIX CcpabaTbiBaHWU
AaTYNKOB.

6.2.6 lNocne 3aBeplUeHNss BCEX U3MEPEHUN B LIENSAX SKOHOMUM
3apsafa  aKKyMynsaTopoB MiaHweTHbii MK 1M 6ecnpoBoaHoM
undpoBon paatumk Bubpoyckopenust AL, cneayeT BbIKIHOUYUT.
[JaTtunk  BbIKIHOYAETCA OAHOKPATHbIM  HaXXaTMeM Ha  KHOIMKY
BK/TIOYEHUS; NMNaHWETHbIN MK BbIKNIOYaeTCa ANMTENbHBIM HAXXaTUEM
Ha KHOMKY BKJ/IIOYEHUS (D nocneaywnuMm HaxxaTuem Ha
NOATBEPXKAAIOLLYIO KHOMKY «OTKAIOUYUTbD NUTaAHUE>» Ha 3KpaHe.
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6.3 NMNpocMoTp pe3ynbTaToB

[ns npocMoTpa pe3ybTaToB, COXPaHEHHbIX B NaMaTh Npubopa,
cneayert HaxaTb «OTKpbITb pann...» (AN NpocMoTpa €ANHNYHOIO
CurHana) nnm «BelbpaTtb nanky...» (4515 NPOCMOTpa BCEX CUTHAMOB
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

[ns OTMeHbl OTKpbITUSA alna HaxaTb «OTMeHa». [ns
nepexofa BO B/IOXKEHHYIO ManKy Ha)aTb Ha CTPOKY C 3TOM Marnkowu.
[ns nepexoaa Ha YPOBEHb Bbille Ha)XaTb Ha CTPOKY ../ ».

Ecnu ans npocMoTpa BblibpaHa nanka, To C/ieBa Ha dKpaHe Haj
CaMOM HWXKHEN CTPOKOM MeHI0 byaeT oTobpaxkeHo none Bbibopa
danna curHana n3 oTKpbITOM Nankn. HaxxatneM Ha Ha3BaHun danna
MEHSIETCS TEKYLUMA NPOCMaTpUBaEMbIN dans.

Ana ypaneHus Tekywero danna HaXaTb KHOMKY «YRanuTb
¢dann» 1 noaTBEPANTb HAMEPEHME B OTKPbIBLUEMCS AWANIOrOBOM
OKHe.

Mpn NpoCMOTPE COXPaHEHHbIX PE3yNbTaTOB TAKXE, Kak U B
peXMME WU3MEPEHUSI €CTb BO3MOXHOCTb W3MEHSITb MNapaMeTpbl
06paboTkn 1 oTobpaXkeHnss cMrHana, yCTaHaBNnMBaTb METKKU, MUCATb
KOMMEHTapuu K rpaduvkam.
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6.4 Co3paHue oTyeTOB

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

=
{j>

Lin
[
o
o
=
o
oo
=3
~
=
=
=
=
=

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5004
Yacrora, Iy

Onuwa csan. M Cropocre: 3800we DHM: sKn.
Koap.: 6 D©BY: sxn.

Dara: Cocrasun

OTtyeT 6ymeT aBTOMATMYECKM CO34aH M COXPAHEH B narike
../Spectr/reports/[Ha3zBaHne ob6bekrta]/[Homep cBawul].
OtuyeTr co3pmaercd B Buae pdf-dbanna. [Ona npocMoTpa OTYeTa
HeobxoAMMO HaWTM ero B annoBon cucteme (Hanpumep, C
NOMOLLLIO MpunoxeHns «Explorer») n oTKpbITb (HaxkaTtuem). [ns
ne4yaTy oTyeTa HEOHXOAMMO CKOMMPOBATL €ro Ha KOMMbIOTEP.

6.5 CBA3b C KOMNbIOTEPOM

MnaHweTtHbin MK wumeeTr wuHTEepdenc USB ana cBs3n C
KOMMbIOTEPOM, Yepe3 KOTOpPbIA OCYLLECTBASIETCA KOMUPOBAHUE
COXPAHEHHbIX (annoB C U3MEpPEeHUsIMM AN apXvBaUWw.
MnaHweTtHbin K noaknovaeTcd 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  CpeacTB  WM3MEPEHMM  OCYLLECTBISIETCS
aKKpeauTOBaHHbIMKM B YCT@HOBSIEHHOM ropsake B 06nactu
obecrnieyeHnss eaMHCTBA W3MEPEHUs PUANYECKUMUA NULAMN U
WHOMBUAYANbHbIMU NpeanpuHUMaTENsaIMu.

/.3 UHTepBan mexay nosepkamu - 1 roa.

8 TEXHNYECKOE OBCNY)>XNUBAHME

8.1 MNpubop TpebyeT akkypaTHOro u 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 NpPon3BOAUTbL BM3YyanbHbI OCMOTP Npubopa, yaenss
ocoboe BHMMaHME KAYyeCTBY MOAKIOYEHUS BHELIHUX CBSI3EM,
OTCYTCTBMIO MblNK, FPSA3U, MOCTOPOHHMX NPEAMETOB U NMOBPEXAEHUN
Ha aucnnee nnadHwetHoro [1K, pa3bemax nnadweTHoro [1K um
[aTyYMKOB, Kabensx.

Ans yBenuuyeHus cpoka cnyxo6bl nnadweTtHoro MK B nonesbIx
YC/TOBUSIX PEKOMEHAYETCA WCMOMb30BaTh 3alUTHbIA YEXON WIu
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
BnbpoyckopeHns AL MUraeT KpacHbIM LIBETOM Mpu BKJIKOYEHUU UN
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 3apsaanTb.

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

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

Ans yBenuueHust cpoka CiyXbbl JIMTUEBLIX aKKyMyNsTOpOB
peKOMeHAYyeTCs He AoNyCKaTb MX MOJIHOro paspsaa v NoaaepXXmnBaTtb
3apsan Ha YpoBHe He Huxe 25...30 % OoT MakCcMManbHOW EMKOCTMW.

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 gatuMk  aBTOMaTUYeECKU
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 BKAOYaThb MiaHweTtHbi MK wn  patumk  JAL
HenocpeaCTBEHHO nepeqn M3MepeHUAMU U OTKYaTb cpaldy nocne
3aBepLueHns paboT Ha obbekTe.

ans 3KOHOMUU 3apsaa aKKYMYNSITOPHOW baTapeu
6ecnposoaHoro uUuMdpoBOoro AaTtynmka BubpoyckopeHnuns AL,
peann3oBaHa @YHKUMS aABTOMATMYECKOrO  BbIK/IIOYEHUS  MpU
OTCYTCTBUM COeAMHEHUSA C niaHWeTHbIM K npoaomKnTenbHOCTbIO
30 1 6onee MUHYT.

AKkyMynsaTopHass 6atapess nnadHweTtHoro [1K  gocTaTouHo
ObICTPO pa3pskaeTca B pexumme oxmaaHus. CKOpoCTb pa3psiaa
aKKYMynaTOpHOM 6aTapen 3aBUCUT OT KOIMYECTBa 3anyLUEHHbIX
NPUNOXEHWUA, BK/IFOYEHHOrO 3KpaHa. [ns 3KOHOMWMWM  3apsaaa
peKkoMeHayeTcs:

1) He 3anyckaTb Ha nnaHweTHOM [1K npuioXxeHus M He
BkntoyaTtb moaynm (Wi-Fi, GPS, n T.4.), KpoMe HeobxoauMbIX ANns
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
cpabaTbiBaHMI OT AATYMKOB, PEKOMEH/IYETCS OCTaHAB/IMBATb PEXUM
N3MepeHuns.

8.8 Ecnv nnaHweTtHbin MK wn/vnn 6ecnposoaHon umdposomn
AaTymk BnbpoyckopeHns ALl He pearmpyeT 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 MNPOBOAUTLCS 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 TemnepaTtypHble YCNOBUSA TPaHCMOPTUPOBaHMS NpuUbopos
oT MuHyc 20 °C go nntoc 50 °C.

10.5 YnakoBaHHble Npnbopbl 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, MNPEACTaBNAOLWIME OMNACHOCTb AN KM3HW, 300POBbS
NIOAEN N OKPYXKatoWwen cpeabl Mocie OKOHYAHUS CpoKa CnyxXbbl.
JINTMEBbIE  AKKYMYNATOPbl  YTUIUBUPYKOTCA B YCTAaHOB/IEHHOM
nopsiZKe.

12 TAPAHTUWHBIE OBA3ATEJ/IbCTBA

12.1 lNpennpuatve-n3rotoBuUTeNb rapaHTUPYeT COOTBETCTBUE
BbIMYCKaeMbIX MpuBopoB TpebOBaHMAM TEXHUYECKUX  YC/TOBUMN.
[@apaHTUMHBLIM CPOK — 18 MecsaueB C MOMeHTa NpoAaXkm nNpubopa.

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

12.3 lMapaHTUnHOE 06CNy)XMBaHME OCYLLECTBASIETCS B MeCTe
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 AemMndepoMm wunnu
MOSIOTOK C JdeMndepoM wn pgatumkoM cunel MAC-1.1  wu
coeauHUTENbHBLIM Kabenem, pyKOBOACTBO MO 3KCMyaTauuu, KeWc,
TpaHCNOPTHAs  YynakoBka, obecrneunBatowlas COXPaHHOCTb W
HaZneXxallyo TpaHCNoOPTUPOBKY 060pyaoBaHUS.

& BHumMaHue! O6opyaoBaHue ans rapaHTUMHOIO PEMOHTA
AO0J/HKHO ObITb NPeAoCTaBNEHO B YNCTOM BUAE.

25



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
noslyyeHns npubopa npeanpusaTUEM-U3roToBUTENEM MPU HaNM4mum
CyLLEeCTBEHHOro HeaoCTaTKa.

12.6 HepononyyeHHass B CBS3M C HeMCNpPaBHOCTbIO MNpubopa
NpubbIIb, TPAHCNOPTHbLIE PacxoAbl, @ TaKXKe KOCBEHHbIE pacXoabl U
yObITKM He noanexat BO3MELLEHMIO.

12.7 FapaHTNA He paCcnpoCTPaHSAETCS Ha:

- nnaHweTHbIn MK;

- INTUEBbIE aKKYMYNSTOPbI;

- 6/10K aBTOHOMHOIO NUTaHWS, 3apsaHOE YCTPOUCTBO;

- BbICTpOM3HALLMBAKOLWIMECS 3an4acTM W KOMMAEKTyoLwme
(coepmHuTENbHBIE Kabenn, pasbEmbl U T.M.);

- pacxoaHble MaTepuanbl (KapTbl NAMATA U T.1M.).

12.8 MNapaHTunHble 0653aTenbCTBa TEPAIOT CUMY, ECNN:

- HapyLlEeHbl NSIOMObI;

- npubop noaseprancad MexaHW4YeckuM, TennoBbIM UK
aTMOC(EPHBLIM BO3AENCTBUAM;

- npubop BbIlWE W3 CTPoS M3-32 nNonafdaHus BHYTPb
MOCTOPOHHWUX MPEAMETOB, XNAKOCTEN, arpeCCUBHbIX Cpea;

- Ha npubope yaaneH, CTepT, He 4YUTAeTCd WU U3MEHEH
3aBOACKON HOMep.

12.9 MapaHTUNHBLIAN PEMOHT W OPraHM3aLUM0 NEpPUOANYECKON
nosepkn ocywecrensger OO0 HIM «UHTepnpubop»: 454080,
YenabuHck, a/a 12771, 6ecnnatHble 3B0OHKM 1o 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 CrteneHn 3awutbl, obecne4ynBaembie
obonoykamun (Kog IP)

OCT 15150-69 MawwuHbl, npubopbl M Apyrne TexXHUYeckme
n3penus. VICnonHeHms Ans pasfiMyHbIX KIMMATUYECKMX PaliOHOB.
KaTteropuu, yCcnosus aKCnyaTauuu, XpaHeHUS 7
TPAHCMOPTMPOBAHMA B  4YaCTM  BO3AEUCTBUS  KJIMMATUYECKMX
(baKTOPOB BHELUHEN Cpefbl.

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

FOCT P 72171-2025 CencMoaKyCTMYECKMe MeToAbl KOHTPONS
CNIOWHOCTM 6ETOHA U A/IMHBI CBaW.

ASTM D5882-16 CraHAapTHbLIM MEeTOA MUCMbITaHMK DyHAAMEHTA
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.

Oatumk BMbpoyckopenuns BA-1002 (TopueBow), LWT.

1***

[MnatdopMa Ans gatynka BMbpOyCKOpEHUsSI TOPLEBOIO

1 k%X

Jatumk Bnbpoyckopenust BA-1002.02 (6okoBown), LWIT.

1***

MonoTok ¢ gemndepom, WrT.

1 k%%

MonoTtok ¢ pgemndgepom u gatumkoMm cunol MAC-1.1 wu
CoeUHUTENbHbIM Kabenem, LUT.

—
*
*

JleHTa repmeTtusmpytowas (Mactuka NOCT 14791), yn.

3apspHoe yctponctBo USB (2A), wr.

Kabenb USB A-miniB, wr.

Kabenb USB A-microB, wr.

NepexoaHuk USB-OTG, wr.

Mporpamma cea3u ¢ MK (USB-dnew), wr.

Kewnc, wr.

PyKoBOACTBO MO 3KCnyaTauun, K3,

bBnoKk aBTOHOMHOIO NUTAHUS

—t |t | b | b [t |t |t | b |t

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

** - nana ucnonHeHns CnekTtp-4.32
*** - Mo 3aKasy
**k%- ang ncnonHeHus CnekTtp-4.31
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NMPUJTOXXEHMUE A
NMporpaMmma gOonNoNHUTEIbHOU 06paboTKN CUrHanoB

MporpamMMa npeaHasHayeHa Ans NpocMoTpa U A0MOSTHUTENbHOM
06paboTKM pe3ynbTaToB U3MEPEHMMN.

MuUHMMaNbHO HeobxoguMmbie TpeboBaHus K
KOMMNblOTEpY

KoMnbloTep € annapaTHON KOHMUIypaLunen, 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 KOMMbKTEpPE» M 3anyCTUTb
nporpammy «SetupSpectr.exe». Cnegysa ykasaHuMAM C 3KpaHa,
nocnefoBaTeNbHO, 4Yepe3 HaxaTusa KHOMKW «[lanee» npoBecTU
YCTaHOBKY MpPOrpamMmsil.

Pa6oTa c nporpaMmMon

3anyctutb nporpammy «CIMEKTP» (Myck / [porpamMmbl /
NHTepnpunbop / CIMNEKTP). Ha MOHUTOpE NosIBUTCSH OKHO NPOrpamMmsil.
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.
BnoXkeHHble MEHIO pacrnosioXXeHbl B JIEBOM 4acTu OKHa. Bo BTOpow
CTPOKe Nofj rNMaBHbIM MEHI0 HaxXOAATCS Ha3BaHWe obbekTa, HoMep
CBan, HOMep yadapa W CKOPOCTb pacrpoCTpaHeHUsi BOSIH B cBae. B
HV)KHEW CTPOKE MNPOrpamMmbl yKasaH MOMHbIM MyTb K OTKPbITOMY
cdanny. OcTanbHYIO YacTb OKHa 3aHUMAET rpaduk.

YT06bl OTKPLITb, COXPAaHEHHLIN Ha KOMMNbIOTEpe, 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.1 — Pabota ¢ MeHto «Dann»
NMoameHio «PEXXUM>
| ®aitn Pexum O6pabotka CeiicMorpamma YnbrpaceiicMuka Cnou Momouwb
Ycpeanexue curianos Mms obbekTa: neHrta Homep caun: 2 Homep yaapa: 2 Vm/c: 38005
e -
O Bpems, MKC 0.77 |
® [AnuHa, M 0,6 |
l Dnvka: 1451 m
Curuan 0,4- | 3Havenue: 0,441748
] CnekTp-anuHa
) CnekTp curHana "
) PaclmpeHHbin 3 0,21 [
” l
[[] Vusepruposats curHan % 0 }
=
Z l
® fatymk 1 -0,2- |
O Darumk 1+ 2 |
O [aTyuK+MONOTOK |
O Aatumk 2 -0,41 [
‘ l
-0,6- |
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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 ¢ MeHo «PexnM» - oONOSTHUTENbHbIE
dyHKUMM 06paboTKM curHana

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

«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» - oTobpa)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 KOHPUIypauno NCNONb3yeMbIX 4aTUMKOB!

- «[atuumk 1» - 6ecnpoBoAHOM UMGDPOBON  AATUMK
Bnbpoyckopennsa AL (CtaHaapTHas 6a30Basi KOHpUrypaums);

- «Aatumk 1 + 2» - 6ecnpoBogHOM UMMDPOBOM AaTUMK
Bubpoyckopeuns  OALl + pgatumk  Bubpoyckopenuss B[
(CvnxpoHmzaums no Aatumk 1. KoHdurypaumss MoxeT 6biTb
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MCNONb30BaHa ANA OnpefeneHns CKOPOCTU BOSIHbI B CBae npu
MCNOb30BaHMM MONIOTKA C AeMndepoM, a TakKxke npoBeaeHus
APYruX cneumanbHbiX U3MEPEHUN C ABYMS AaTYMKaMNn);

- «AaTymk + MonoTok» - 6ecnpoBOAHON LMMDPOBOM AATUMK
BMbpoyckopeHns JALL + monoTok ¢ gatumkom cunel MAC-1 (rpadmk
yAapa MOJiIoTKa HOPMUPYETCH K rpaduKky AaTymka, CUHXPOHU3aUns
no Aartumk. KoHpwurypaums MoxeT ObiTb WCNosb30oBaHa 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
MCrnonb3yeTcs, Koraa TpebyeTcs WCNoNb30BaTb  MUHMMAJIbHbIN
pa3Mep p[AaTtuMka, Hanpumep, B WTpabe B CBae WM Apyrux
CTECHEHHbIX YC/TOBUSX).

NMoameHro «OBPABOTKA»

5 Cnextp - ] X
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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 «CeilcMorpamMmma»
[MoameHto npeagHasHayeHo And HarndaHoro CcpaBHEHUSA

HECKOJIbKMUX CUI'Ha/10B OAHOBPEMEHHO.

NogmeHio «YJIbTPACEMCMUKA»
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PucyHok A.6 — PaboTa B MeHI0 «YnbTpacemcMuka»
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YnbTpaceucMmnyeckne  UCCneaoBaHUs  BbIMOMHSAKTCA  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 O6blTb 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 60NbLUMX OTKPbITLIX M/IOLLAAEN.

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

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

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

B AaHHOM OKHe TakXe MOXHO BK/HOUYUTb YCUSIeHMe 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/ISTHOroO 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 u patumka

Ha npeanpuatnn-nsrotoButene nNpomM3BOAUTCS COMNPsHXeHue
6ecnpoBoAHOro LUM@pPOBOro Aatumka snbpoyckopernuns JAL, (aanee -
Aatumk) u nnaHwetHoro MK mexay coboun. Mpu HeobxoanmocTu
(HanpuMep, B Cny4yae 3aMeHbl AaTyunka wnu nnadweTtHoro [1K)
npoueaypy ConpsikKeHnst MOXHO NPOU3BECTU cleayowmM obpasom:

1) BKNounTb gaTumk.

2) BknounTb nnaHweTHbIM MK, B MEHIO NpuUnoXeHui BbibpaTb
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 OManoroBoM OKHE NoATBEPAUTb
Conpsi>keHMe Ha)XaTUEM COOTBETCTBYHOLLEN KHOMKN (KHOMKa MOXET
Ha3bIBaTbCs «ConpshxkeHune», «[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 3aBepLueHnm rnpouecca nomcka nMs gatdmka rnosiBUTCA Ha
3KpaHe W B Cnucke OobOHapyXeHHbIX AaTyumkoB. HaxaTb Ha
PaCKpbIBaOLLMICA CMINCOK 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.
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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

40



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

Pepakuusa 2026 05 18

41



	1 НАЗНАЧЕНИЕ ПРИБОРА
	2 ТЕХНИЧЕСКИЕ ХАРАКТЕРИСТИКИ
	3 СОСТАВ ПРИБОРА
	4 УСТРОЙСТВО И РАБОТА
	4.1 Принцип работы
	4.2 Устройство прибора
	4.3 Структура меню
	4.3.1 Главное меню
	4.3.2 Подменю «ФАЙЛ»
	4.3.3 Подменю «РЕЖИМ»
	4.3.4 Подменю «ОБРАБОТКА»
	4.3.5 Подменю «ПРИБОР»
	4.3.6 Подменю «СЛОИ»
	4.3.7 Вторая строка приложения
	4.3.8 Поле комментария


	5 МЕРЫ БЕЗОПАСНОСТИ
	6 ПОДГОТОВКА К РАБОТЕ И ПОРЯДОК РАБОТЫ
	6.1 Подготовка к работе
	6.2 Порядок работы
	6.3 Просмотр результатов
	6.4 Создание отчетов
	6.5 Связь с компьютером

	7 ПОВЕРКА
	8 ТЕХНИЧЕСКОЕ ОБСЛУЖИВАНИЕ
	9 МАРКИРОВКА И ПЛОМБИРОВАНИЕ
	10 ПРАВИЛА ХРАНЕНИЯ И ТРАНСПОРТИРОВАНИЯ
	11 УТИЛИЗАЦИЯ
	12 ГАРАНТИЙНЫЕ ОБЯЗАТЕЛЬСТВА
	13 НОРМАТИВНЫЕ ССЫЛКИ
	14 КОМПЛЕКТНОСТЬ
	ПРИЛОЖЕНИЕ А Программа дополнительной обработки сигналов
	ПРИЛОЖЕНИЕ Б Сопряжение планшетного ПК и датчика
	ПРИЛОЖЕНИЕ В Установка новой версии приложения на планшетный ПК

