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PyKOBOACTBO MO 3KCnyaTauuu npegHasHavyeHo Ans U3yveHus
XapaKTeEPUCTMK, MNpUHUMMNA PpaboTbl, YCTPOWCTBA, KOHCTPYKUMM U
nopsiaka WCnonb3oBaHMs npubopa auarHoctukyn cean CMEKTP
(nanee - Npmbop) C UEeNbO NPaBUIbHOM €ro 3KCM/yaTauumm.

MNpunbop BbINyckaeTcs B ABYX Moaudukaumsax CMNEKTP-4.31 u
CIMNEKTP-4.32, oTnnyarowmxcsa UCNosIHEHNEM MOJIOTKa.

B cBA3M C MNOCTOSiHHOM paboTonM MO COBEPLUIEHCTBOBAHMUIO
npubopa, YynyyleHMeM ero TeXHUYEeCKUX W MoTpeduTenbCKnx
KauyecCTB, B KOHCTPYKUMIO MOryT OblTb BHECEHbl He3HauuTesbHble
N3MEHEHUS, HE OTPaXKEHHbIE B HACTOSALLEM N3AaHUN.

JKcnayaTauus npubopa AOMYCKAETCs TOSIbKO MOCe U3ydeHus
PYKOBOACTBA MO 3KCryaTauum.

1 HASBHAYEHME NPUBOPA

1.1 NMpnbop npegHasHa4veH ans:

- BMOpPOAKYCTUYECKON  AMArHOCTUKM  XKENe306eTOHHbIX
(3abMBHbIX, 6YpOHAbUBHbBIX, BYPOMHBEKLUMOHHBLIX U ApP.), CTaNbHbIX,
LNEPEBAHHbBIX CBa B COOTBETCTBUM CO CcTaHaapToM ASTM D5882;

- onpeaeneHvs AsMHblI CBal, OOHapyXXeHus M NoKanmMsauuu
nedekToB B TENE CBan B COOTBETCTBUM €O cTaHaapToM MNMHCT 804;

- AedeKTocKonMn pas/inyHbiX OBBEKTOB MO WX peakumm Ha
yaapHoe Bo3geuctBue (MpyM  Hanuumm  Cneumanmn3npoBaHHbIX
MeToauK).

1.2 Pabouune ycnosus sKkcnyaTaunm:

- TeMnepaTypa OKpY>XatoLLeN cpeabl AN AaTYMKOB U MOJOTKA
oT MuHyc 10 °C go nntoc 40 °C;

- TeMmnepaTypa OKpYXalollen cpeabl Ans NNaHWeETHOro
KomnbtoTepa oT mmoc 5 °C pgo nmoc 35 °C  (BO3MOXHa
Henpoao/MKNTENbHAs paboTa MMIaHWETHOro KOMMNbKTEpPA BHE
YKa3aHHOro TemMnepaTypHOro avMana3oHa);

- OTHOCUTENbHas BNAXHOCTb Bo3ayxa Ao 95 % npu
TeMnepatype noc 35 °C n 6onee HU3KMX TeMmnepaTypaX, 6e3
KOHAEeHcauun Bnaru;

- aTMocdhepHoe aasneHne ot 84 no 106,7 klla.

NMpuMmeuyaHume - [lonyckaeTcsa ncnonb3oBaHue aatyuka AL m
MOJIOTKa Npu TeMnepaType OKpyXatoLlero so3ayxa Ao MmHyc 20 °C,
aatymkoB B oo munHyc 40 °C 1 npu atMocdepHOM aaBneHun ot 60
A0 84 kla 6e3 HOpMNPOBaHMS METPOSIOMMYECKNX XapaKTEPUCTUK.
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1.3 CreneHb 3awuTbl KOpryca OT MNPOHUMKHOBEHWUS BHYTPb
TBepAblX npeameToB 1 Bnaru no NOCT 14254:

- Aatumka AL v nnaHweTHoro koMnbtoTepa - IP30;

- patymkos B/ - IP67.

1.4 Tlpnbop cooTBETCTBYET OObLIKHOBEHHOMY WCMO/THEHMUIO
ns3penuin Tpetbero nopsaka no NOCT P 52931.

2 TEXHUWHECKUE XAPAKTEPUCTUKUA

[Inana3oH NOKa3aHWM A/IMHbI CBaun, M ot 1 go 80
[nanasoH namepsaembix MHTEPBANOB BPEMEHU, MKC ot 500
£0o 40 000

Mpepenbl AOMYCKaeMOW OTHOCUTENBHON
NOrpeLwHoCTM N3MEPEHNS MHTEPBaANoB BpeMeHn, %

- B AnanasoHe ot 500 go 5000 mkc + 5

- B Anana3oHe ¢B. 5000 go 40000 MKc + 1
KonmM4ecTBo KaHanoB perncrpaumm 2
YacToTa anckpetusauuu, Ky, 46,9
KonnyectBo NMHWMA B CNEKTPE:

- CTAHAAPTHbIN PEXUM 1 024

- paclmpeHHbin pexkum (B MO ana Windows) 16 384
KapTta namsitu, 6ant > 2
KonnyectBo COXpaHSieMbIX U3MEPEHUN, LIT., HE

MeHee 100 000
Pa3mep aKpaHa nnaHwetHoro MK, aonmoB 8
KonnyectBo To4ek 3KpaHa nnaHweTHoro MK 1 280x800
[NuTaHwne, B:

- OT BCTpOeHHoro Li-Pol akkyMynsaTopa 3,705
- OT BHELWIHEro NCTOYHMKA NUTaHus (3apsigHoe

YyCTPOMCTBO, 610K aBTOHOMHOIO NMUTAHNS) 5+ 0,25
BpeMsi HenpepbiBHON paboThl, Y 10

[abapuTHble pa3Mepsbl (A7IMHAX WMPUHAXBBICOTA),
MM, He bonee:

- MAaHLWeTHbIN MK 210x125x11
- 6ecrnpoBoAHOM LUMMDPOBON AATHUMK

BMbpoyckopeHns OALL @35x%85

- naTtumk Bnbpoyckopenus B ¢ nnatdopmon #24x73

- faTyuK BubpoyckopeHusa Bl 6e3 nnatdopMsl B16x67

- AaTynk BMbpoyckopeHms Bl 60koBou 25x15x12
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Macca 6a30B0ro KOMreKTa, Kr, He bonee 3,4
Macca MONoTKa, Kr, He MeHee:

- C aeMndepom 0,52
- ¢ pemndepom n gatymkoM cunbl MAC 1,45
CpeaHui Cpok Ciybbl, NeT 10

3 COCTAB INPUBOPA

MNpubop cocTouT un3:

- nnaHweTHoro MK nog ynpaenennem OC Android;
- KOMM/1eKTa AaTUYMKOB;

- MOJIOTKa;

- 6210Ka aBTOHOMHOIO NUTaHKS.

4 YCTPOUCTBO U PABOTA
4.1 NMpnHuMn paboTbl

MpuHUKMN paboTbl Npnbopa OCHOBAH Ha CBOMUCTBE aKyCTUUYECKOW
BOMIHbl OTpaXaTbCA OT [rpaHWL, pasaena cpea C  pasnyHbIM
aKyCTUYECKUM MMMNEAAHCOM.

AKycTn4yeckas BOMHa BO3by)XaaeTcs B CBae C NOMOLLbLIO yaapa.
yaap HaHOCMTCH crneuuanbHbiM MOJIOTKOM C aeMndepom
(HacagkoM pa3nNnYyHOM TBEPAOCTM) NO Topuy cCBau. BonHa
PACNpOCTPaHAETCA MO CTBOJly CBau C HEKOTOpoOW ckopocTbio V,
YaCTUYHO OTPpaXkasiCb OT rpaHuL pasaena cpen (beToH - rpyHT, 6eToH
- WHOPOAHOE BK/KOYEHWE, TpEeWuHa, T[PYHT-TPYHT u T.4.).
OTpa>xeHHble BOJIHbI BO3BpallalOTCA K Bepxy CBaum W
PEerMcTpupyroTcs AaTUMKOM, YCTAaHOBJIEHHbIM HAa TOpLe CBau
Ha HEKOTOPOM PacCTOSSHUM OT MeCTa HaHeceHus yaapa. B
AAaTUYMKE CUrHaN PUKCUPYETCS aKCENEpOMETPOM, OLMMPOBLIBAETCS U
no 6ecnpoBoaHOMY MHTEPdENCY nepeaaérca B niaHwWweTHbIN MK,

B nnaHweTtHoM [1K npousBoguTCa BblAeNEHME U U3MEpeHUne
BPEMEHHOIO WHTepBana At Mexay MOMEHTOM yaapa M MOMEHTOM
NpuXoJa Ha AaTUYMK BOJHbI, OTPAXXEHHOW OT rPpaHuULLbl pa3aena cpeq.

BpemeHHOM MHTepBan At paccumTtbiBaeTcs no dopmyne:

2H
At = (1)
rae - 2H - nyTb BOMHbI OT TOUKM yAapa A0 rPaHuLbl OTPaXKEHUS
n 0bpaTtHo, M;



V' - ckopocTb pacnpocTpaHeHUs BOJHbI B CBag, M/C.

[nuHa cBaW, Npu W3BECTHOM CKOPOCTW pPacrnpoCTpaHEHUS
BOJIHbI, pacCYMTbIBaETCS No opMyne:

IV X At
H=— (2)

Mpnbop no3BONSET MpoaHaANM3MPOBaTb PeaKUMIo CBau Ha
yAapHOe BO34EWCTBME KaK BO BPEMEHHOW, TaK U B CrEKTPasibHOM
obnactu.

MNonoca pabounx yactot npmbopa ot 10 go 12500 Iu.
4.2 YcTpoucTBo npmubopa

O6wmi Bug npnbopoB NpeacTaBieH Ha pucyHkax 1.1 n 1.2,

MNpnbop KoMMIeKTyeTcs ABYMS BUAAMU MOJIOTKOB:

- ¢ pemndepom (Cnektp-4.31);

- ¢ agemndepom u gatumkom cunol MAC-1.1 (CnekTtp-4.32).

Monotok ¢ pgemndgepom U gatumkom cunel  MAC-1.1
npeaHa3HadeH AN HOPMMPOBAHUSA aMnanTyabl U ANUMTENbHOCTU
YAQPHOro BO34EUCTBMS Ha CBat0 Mpu U3MEPEHUWN ANMHbI CBaU WK
noucke paegektoB. MOSIOTOK MOSIHOCTbIO BbLIMOMHEH M3 MeTasnsa.
KoHCTpykums 60Mka no3BONSIET KpenuTb OAHY U3  Hacagok,
BXOASLIMX B KOMMEKT, TBeEpAyw wnan Markyto. lMpu mnaMepeHun
L/IMHBbl CBau OBbIYHO MCMOMb3YIOT MANKYK Hacaaky, a npu noucke
aedektoB - TBepayto. CMeHa Hacagok nerko MoXeT 6bITb
OCyLLeCTB/IeHa B rnpoLecce nposeaeHns obcnenosaHus. Bec MonoTka
okono 1,4 kr.

MonoTok C aeMndepoM MMeeT 0bneryeHHy KOHCTPYKLUMIO C
OEPEBAHHOM pY4YKOW. KOHCTpyKuust 6oMKa MNO3BOMSIET 3aKpenuTb
OQHOBPEMEHHO MArKyt0 M TBEPAYIO Hacaaku. Bec MoOnoTka OKoMo
0,5 kr.



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

PucyHok 1.2 — O6wmn Bua npmubopa Cnektp-4.32

1 - becnpoBoaHou undgpoBon aaTunk BMbpoyckoperms JALL;
2 - Monotok ¢ gemndepom (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
n3MepeHnn (B HUX, Kak MpaBWO, UCMOMb3YIOT NPUBIM3NTENBbHYIO
OLIEHKY CKOPOCTW pacrpoCTpaHeHWs BOJHbI B CBae).
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PucyHok 2
BTopon AaTuvMk MCnonb3yloT AN paboT B TPYAHOAOCTYMHbIX
MecTax M Korga OTCYTCTBYET AOCTYN K OrofsioBKy ceau (puc. 2).
MNpnbop NO AOMONHUTENBHOMY 3aKa3dy 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
JINMNKYO JIeHTY, MaCTUKYy, TYCTyl0 NUTUEBYIO CMasKy Wwnu, 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, TYCTyl0 JNUTUEBYIO CMasKy Wwniu, Ans
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 aBTOHOMHOIO NuTaHus (puc. 5).

N \ &

\

PUCYHOK 5 — bnoK aBTOHOMHOIO NUTaHUA

YnpaeneHne ¢yHKUMSAMN npubopa OCyLeCcTBNseTcs 4epes
CEHCOPHbIM Ancnneun nnaHweTHoro MK,

O6wWwmMIi BMA OKHA MpUNIOXeHUs npubopa u npumep peakuum
XXene3obeToHHOW CBauM Ha yAapHOe BO3AEWCTBME MOKas3aH Ha

pUCyHKe 6.

N © 3 4 £19% 1310
CMEKTP ../Bbi6opka rpa... QAU % PEXXUM “OBPABOTKA QI'IPVIEOP ®cnon
@® Curnan Nma obbekTa: neHta N2 cBau:2 N2 ypapa:2 V,m/c:3800 t=7637 MKc

O CnekTp curHana
aTumK 1
oy 2 i o
O fatunk 1+ 2 W THIRCE O
O Batumk + Monotok o 10
H
O faTumk 2 2
E 0
& .
20 :
0 4 8 12 16 20
DnuHa, M Hau. MacmTaGQ
KommeHTapwuit: Msarkuii  Teeppblit

PucyHok 6 — OKHO npunoxeHnus npubopa ¢ NpUMeEpOM CUrHana

8



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» - BblOOp pexuma MNpoBEAEHUS W3MEPEHUA U
OTOBpaXKeHNs! NoSTyYEeHHbIX AAHHbIX.

«OBPABOTKA» - HacTpolka 06paboTku 3anMcaHHOro
cUrHana.

«MPUBOP» - ycTaHOBKa napamMeTpoB paboTbl npubopa ¢
AATUYNKaAMM,

«CJION» - ycTaHOBKA OTMETOK INyObUHblI pasnuyHbIX CNOEB
BMeLLAIoLLEero rpyHTa n n3BecTHblX 06beKTOB MO AnnHe ceaun (NaTa,
CTbIK, YLLMPEHME U NP.) Ha rpaduKke curHana BoO BpEMEHHOW 0b6n1acTu.

«Il>» - BblI6Op NyHKTOB «HacTponka», «®oTo», «Bbixoa».

4.3.2 NopmeHito «OANIT»

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

Bbi6path nanky.. «BblGpaTb NankKy...» - OTKPbITUE MaAMNKW C
dannamm cUrHanos.

OTKpbITb ain...

& Ynanutb daiin

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

nocneaHnx NpoOCMOTPEHHbIX (pansos.
«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  <AaTtumk 1 / Aatumk 1 + 2 / faTumk +
Monotok / AlaTtumMK 2» - N03BONSET BblOpaTh
KOH(UIrypaumio NCNosib3yeMblX AAaTUYNKOB:

- «[Aatumk 1» - 6ecrnpoBoAHOM UMGPOBOM  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 OrpeaesieHnUss CKOPOCTU BOJSIHbI B CBae rMpu
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 HOPMUPYETCS K rpaduKy AaTumka, CUMHXPOHU3aLMS
no MAatumk. KoHpwurypaums MoxeT ObiTb WCNosb3oBaHa AN
onpeaeneHns CKOpPOCTU BOSHbI B CBae, a TakxXe rnpoBefeHns Apyrmux
cneumanbHbIX U3MEpPEHNI);

- «[lJaTyuK 2» - AaTtyuMk BubBpoyckopeHus B noaknouveH K
aatumky [OAL, (CuHxpoHuzaums no Aatuumk 2. KoHdurypaums
NCrONb3yeTcs, Koraa TpebyeTcsd WCNonb30BaTb  MUMHMMAJIbHbIN
pa3Mep p[aTuuMka, Hanpumep, B wWTpabe B CBae WM Apyrux
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 BMbpockopocTu (AaHHasi onums AO/MKHa ObiTb BK/IHOYEHA
BCeraa ANns HopMmarsbHoM 06paboTkM curHana, OTK/ItouaTh eé cneayeT
TONMbKO AN NPOBEPKM OTCYTCTBUSI WUCKAXKEHUs1 CuUrHana u3-3a

O JdaTumk 2
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NPEBBILIEHNS MAKCMManbHOro YpPOBHS 3anmMcuM MpU  HACTpoMKe

YcunexHue ycnneHna AaT4nMKoB U MOﬂOTKa).
B s E «@HY» - GUABTP HWXKHUX 4acToT AN
punbTpaumm BbICOKOYACTOTHOIO LLYyMa
Max3 6 (yactoTa cpe3a 1 n 3 kl'y).
UHTerpaTop «®@BY» - BKIOYeHNe UIbTpa BeEPXHUX
®HY 3kMy -~ YyactoT ans  GUIbTpauun  MOCTOSIHHOM
®BY 11y = COCTaBNSIOWENA N HU3KOYACTOTHOM MOMEXU
MMcTorpamma ~ (yactoTa cpe3a 1 1 100 lu).
InuHa cBau «'mcrorpammMma / JinHma>» - npeacraBneHue

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

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

«[JIMHa CBau BbIYUCJIEHHANA» - [/IMHA CBaW, OnpeaesneHHas
MCXOAS M3  MONMOXEHMS  Kypcopa Ha rpaduke  CnekTpa,
YCTaQHOBJ/IEHHOIO MOMb30BaTENIEM B MNpouecce aHanmsa rpaduka
(AOCTYNHO TOMbKO MpY BKJIIOYEHHOM pexxuMe «CnekTp CUrHana»).

4.3.5 NogmeHto «MPUBOP»

oXupaemas, M: 15

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

. — + CUrHana oaTynkoM OTAENbHO A1 KaXAoro u3
18 ABYX KaHanoB.. PekomeHayeTcs

Kanan 2: yCTaHaB/MBaTb OMbITHbIM MyTEM WUCXOAA W3
|- 4 (aKTMyeckux  ycnoBun - M3MEpPEeHUM  Ha
- obbekTe. Kak npaBuno, AOCTaTOYHbIM

aBnsietcs 3HadeHme 12-18 ab. lMpun cnabom
¢)  Bluetooth yaape nnu pacnonoXxeHumn y4yacTka
HaHeCeHns yaapa Ha pacCTosHMM OT AaTyuKa
HeobxoAMMO  MOBLICUTb  ycuneHue. [pu
HeJOCTaTOYHOM YCUSIEHUM OATUMK MOXET He
pearMpoBaTb Ha YAapHOe BO3/1IENCTBME U HE HAYHET 3anucb CUrHana.

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

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

O npubope
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4.3.6 NogMmeHo «CJIOUN>»

Nms o6bekTa: neHTta N2 cBam:2 N2 ypapa:2 V,m/c: 3800
OTob6paxkaTb

paHuLbl pa3gena reonlorM4yecKux Croes.
0 ™ - BepluMHa oronosKa ceau

2.3 , M - OrOJIOBOK - FPYHT
3.5,m-cnou 1-cnoi 2
43 ,M-cnoi2-cnon3
7.5,m-cnon 3-cnonéd
10.0, ™ - cnoii 4 - cnoit 5
11.2,m-cnon 5-cnon 6
14.5,m-cnon 6 - cnoin 7
8.0,m-cnon 7 - cnon 8

9.0 ,M-cnoi8-cnon9

«0OTO6paXKaTb» - BK/IIOUEHME OTObpaXKeHNs1 OTMETOK rNyOuHbI
CNOEB Ha rpaduke curHana BO BpeMeHHON obnacTw.

«'paHuLUbl pa3aena reosIoOrMYecKux crsioeB» - YCTaHOBKA
3Ha4YeHW rpaHnL, pa3aena reosiorMyeckmx CNoEB rpyHTa Unn Apyrmx
6a30BbIX OTMETOK N0 ANMHEe cBau (Hanpumep, oXXuaaemas asimHa unm
rnybuHa A0 CTbika) Ha rpadmuke cMrHana BO BpeMeHHOM obnactu ¢
BO3MOXHOCTbIO BblOOpa LBeTa 0TOOpaXkeHust KaXkaoro 13 Croés.

4.3.7 BTopas CTpOKa NpPUI0XXeHUs
Uma o6bekTa: RealTest N2 cBan:2 N2 ypapa:5 Vm/c:3800 t=7637 MkcD93%

Hag rpadunkoM curHana HaxoasTcs nons Ans 3annucu Ha3BaHUs
obbekTa «MMa o6bekTa», Homepa cean «N2 cBanm», HoMepa yaapa
«NQ ypnapa», CKOpPOCTWM pacnpoCTpaHeHWss BOSIHbI B  CBae
«(V, M/ c)», BpEMEHHOW MHTEpPBaN Mexay MOMeHTOM yaapa (0 M) u
MapKepoM Ha rpadmke (CM. pucyHok 6), nHankaTop 3apsaa batapeun
AaTymka (aKTUBHO TONBKO B peXnMe N3MepeHns).

4.3.8 None kOMMeHTapus
KOMMeHTapMVlZ Msrkuia Teepabi

BHM3y ancnnes HaxoauTcs none 6uiCTPoro BBOAA KOMMEHTapUS
(3anncb KOMMEHTapuMs NPOMCXOANUT TOSIbKO B PEXUME U3MEPEHUS B
Ka)kabli 3anucbiBaeMbln chann yaapa, NpyM CMEHE KOMMeHTapus 6e3
BbIK/TIOYEHNS peXMMa U3MEPEHNS B HOBbIX (hannax yaapoB 6yaet
3anMcaH W3MEHEHHbIK KOMMEHTapuin). [lpeaycMOTpeHbl KHOMKM
6bICTPOro BBOAA B KOMMEHTapun Tuna 6orka MonoTka «Markmin» u
«TBepabIn»,
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5 YVKASAHUE MEP BE3OIACHOCTHA

5.1 K paboTte ¢ npubopom [ONyCcKatTCAa Nuua, M3yumslLMe
HacTosillee PYKOBOACTBO MO  3KCrjlyaTauuum M npowegwme
MHCTPYKTaX Mo NpaBuiaM TEXHMKM 6e30NacHOCTW, AENCTBYOLWNM Ha
NpeanpusATUSX CTPONMHAYCTPUKM, CTPOUTENbHBLIX MOWAAKaX, Npw
obcnenoBaHuKM 3aaHNUIA U COOPY>KEHUMN.

5.2 [lo cnocoby 3awuTbl 4enoBeka OT MNOPaAXKeEHMUS
2/IeKTPUYECKMM TOKOM npubop cooteeTcTByeT knaccy III no MOCT
12.2.007.0 n He TpebyeT 3a3emMneHus.

5.3 Mpnbop He coaep>XUT KOMMOHEHTOB, OMNACHbLIX 4151 XXU3HN U
300POBbS NOJSIb30BaTENS.

6 NOAINOTOBKA K PABOTE U NOPAAOK PABOTDI
6.1 MNoaroroBka K pabote

6.1.1 YcraHoBMTb  6ecnpoBoAHOM  UM(POBOM  AATYMK
Bnbpoyckopennss [OAL, Ha obbekTe wuccnepgoBaHus. [aTumk
YyCTaHaBNIMBAETCSA Ha TOpeL, CBau MNOCPEeACTBOM MNPUKIEMBAHUS Ha
JIUMKYIO NIEHTY, MACTUKY, «CbIpYl0 Pe3uHy», NNacTUAuH, NATON UIn
ApYrov noaxoaswmni aare3us. [py 3TOM Topel CBan AO/MKEH ObITb
OYMLLEH OT MblIX, Mycopa M MOCTOPOHHMX npeaMeToB. Ecnu
OTCYTCTBYET AOCTYN K BEPXHEMY TOPLYY CBau, AOMYCTUMO 3aKpENUTb
AATYMK Ha METa/INYECKYD TMpU3MY, XXECTKO MPUKPENNEHHYIO
aHKepoM K OOKOBOW MOBEPXHOCTU CBau. TakXe B [IAHHOM CJly4dae
MOX>XHO MCMNO/Ib30BaTb HOKOBOWM AATUMK, YCTAHOBMB €ro Ha 60KoBYyO
rpaHb cBaun. B cnyyae Hanuuua MeTaANIMYECKOro OCHOBaHMS
(ycTaHoBneHHas np13Ma, CTallbHas CBasl, META/I/IMYECKMIN OroI0BOK
XXene3obeToHHOM CBau M Np. YAOOHO WCMNOb30BaTb AATUUKU C
MarHUTHOM Hacagkou (He BXOAUT B CTaHAAPTHbIA KOMIMIEKT W
NOCTaBNSIETCA OTAENbHO). aTumK AomKeH 6biTb YCTAHOBNEH COOCHO
NpOAONBHOM OCKM CBaW HE 3aBUCMMO €€  PacrosioXXeHus
OTHOCUTENbHO rOPU30HTa. HECOOCHOCTb AaTuMKa M CBan AOMYyCTUMa
B Npeaenax 5 rpagycos.

6.1.2 lMoakniounTtb, ecnn HyxHo (cMm. lpunoxeHusa 2 un 3
«MeToAnMKM  AMArHOCTMKM  CBa  METOAOM  aKyCTMYECKOM
aedekrtockonun»), K  6ecnpoBOAHOMY  UM@POBOMY  AaTUMKY
BubpoyckopeHns AL, AONONHUTENbHBIN AaTUNK BUOPOYCKOPEHUS
B wnn monoTtok ¢ aatynkom cunel MZC.
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6.1.3 lNMpn nogknoyeHnn GecnpoBogHOro LM@ppPoBOro AaTymka
Bubpoyckopenns OALL n nnaHwetHoro MK yepe3 nposoaHon USB-
NHTEPAENC - COEANHUTL AATUYMK M NaHweTHbIM MK ¢ nomowwbio USB
A-miniB kabens un nepexogHuka USB-OTG.

6.1.4 Bxmountb  HecnpoBogHOM  UMGPPOBOM  AATUMK
Bubpoyckopennss ALl OAHOKPATHbIM HaXaTWEM Ha  KHOMKY
BKNtoYeHus. [lpy 3TOM WMHAOMKATOP AaTyMKka [OO/MKEH HayaTb
CBETUTbCS KPaCHbIM LIBETOM HErpepbIBHO B TeUEHNE 7 CEeKYHA, 3aTeM
- CMHUM (UM 3eneHbIM) UBETOM 3 CeKyHAbl, nocse 4Yero HayaTb
peako (1 pa3 B cekyHAY) MUraTb CUHUM (U 3€M1eHbIM) LIBETOM.

MNpy MWUraHMM WHAMKATOpa AaTyMKa CUHUM (MNU 3eneHbIM)
LIBETOM AATUMK CUYUTAETCS BK/IIOYEHHbIM. ECnn 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.

e

BropHuK, 27 uioHsa

6.1.6 PazbnokmnpoBaTb nnaHweTHbIM MK, nepeTawmB CUMBOI
3aKPpbITOro 3amMKa BBeEpX.

6.1.7 ECNMM CEHCOPHbIA 3KpaH OTKIOYWICS, BK/IOYUTbL €ro
KpaTKOBPEMEHHbIM HaXxaTuem KHOMKMN BKJTHOUEHUS n
pa3bnokuposatb (n. 6.1.5).

6.1.8 Hantm Ha pabouyem cTONE WMAM B MEHIO MPUIOXKEHUN
nnaHweTtHoro [1K gapnbik npunoxeHusa «CMNEKTP», 3anyctutb
NPUNOXEHNE HaXaTUEM Ha ApIbIK.
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NMpuMmeyaHume - Npu pabote C NPUIOXKEHUEM PEKOMEHAYEeTCA
rOpU3oHTaNbHAa OpUeHTauUusa 3KpaHa niaHweTHoro 1K,

6.1.9 BBecTn Ha3BaHMe 06bekTa, HOMep CBan 1 CKOPOCTb BOJSIHbI
B cBae (3aBMCUT OT MaTepuana CBau U €ro CBOMCTB) BO BTOPOW
CTpOKe NPUNoXEHUS.

B ™meHio <«PEXWUM» npoBepuTb YCTAHOBKY MapaMeTpa
«CUrHan» n KoHdUrypaumo noAKIOYEHHbIX AAaTUYNKOB.

6.1.10 HaxaTtb kHonky «CtapT» (B /IEBOM HMXXHEM Yr/ly OKHa
NPUIOXKEHUS).

MnaHweTHbin K ycTaHOBUT C 6ecnpoBOAHbIM  LIMGPOBbLIM
aaTtumkoMm Bubpoyckopenust ALl coeamHeHme no uHTepdency
Bluetooth*, unu no USB, ecnn nnaHweTHbIN MK 1 AaTYNK COEANHEHDI
kabenem (nNpu nogknatodeHnn no USB Hy>XHO 6yaeT OTKpbITb AOCTYN
K USB-ycTponcTBy, Ha)xxaB «OK>» B OTKPbIBLLEMCS INANOrOBOM OKHE),
N NEPENAET B PEXUM 0XNAAHUS U3MEPEHUS.

NMpuMedyaHuna

1 ConpsixeHune nnaHweTHoro MK n 6ecnposogHoro LmMppoBoro
aatumka Bubpoyckoperns ALl no 6ecnpoBoaHOMY WHTepdency
Bluetooth y>xe nposBegeHO Ha npeanpuUATUU-U3roTOBUTENE, eCin
Heobxoanmo Npoun3BecTun ero BHOBb BOCMOJIb3yNUTECH
NMpunoxxeHnem b.

2 Ecnn 6ecnpoBoaHou LmdpoBon aaTumk BubpoyckopeHms OAL|
noaknoyaetrcs K nnaHwetHoMmy [K uyepe3 nposogHon USB-
nHTepdenc Heobxoanumo: Unn oTKNIYUNTL MHTepdenc Bluetooth Ha
nnaHweTHoM [MK nocne 3arpy3kun NpunoXeHusl, NNn HaxaTtb KHOMKY
«CrapT» (B NEBOM HWXHEM Yriy OKHa nNpUIOXeEHUs) nocne
BKItOYeHUs1 6ecnpoBOoAHOro LUMGPOBOro AaTymka BUOpPOYCKOpEHUS
OALl noka roput KpacHblM WMHAMKATOP AaTynka. B npoTMBHOM
cnyyae, nnaHweTHbiM MK ycTtaHoBUT ¢ 6ecnpoBOAHbIM LMPOBLIM
oaTumMkoMm Bubpoyckopenust ALl coeavHeHme no uHTepdency
Bluetooth.

[Nocne yCTaHOBKM COeAVMHEHUSI MHAMKATOP AaTyuMKa HaJHeT
yacto (5 pa3 B cekyHAY) MuraTb CMHUM (MW 3eNeHbIM) LUBETOM. B
3TOM pexume npubop oxuaaetr curHana (nNo nepBoMy KaHany),
NpeBbILAoLWEero nNopor 3anycka.

* B crlyyae OTCYTCTBUSI COeAMHEHMS NnaHLeTHoro MK ¢ AaTYMKOM, NPOBEPUTb, BKIIOYEH SN
AATUKK.
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6.2 MNopsaok paboTbl

6.2.1 lpou3BecTn yoap MOMOTKOM Mo Topuy cBau. [pnbop
NPOn3BeAEeT 3anncb CMrHana C AaTynKoB, BblBEAET CUrHaN Ha 3KpaH
M aBTOMATUYECKN COXPaHUT ero B Buae danna.

dann 6yaer coxpaHeH B narke ../Spectr/data/[Ha3BaHue
obbekta]/[Homep cBamn]. B umeHn danna byaer coaepkaTtbcs
nHpopMaLmsa 0 HOMepe yaapa MO AaHHOW CBae U O JaTe/BpeMeHM
yAapa.

Ecnn Heobxoammo, yaaneHne danna TeKyLWen 3anucu MOXHO
NPOM3BECTU, HAXXaB KHOMKY «Yaanutb ¢pann>» B MeHio «Dann>.

NMpuMeuyaHune - Ecnn BbibpaH pexuMm ycpeaHeHus no Tpem
yaapam (MCrnonb30BaTb AaHHYKO ONUMIO He peKOMeHAyeTcCs), ANS
nonyyeHus ganna curHana notpebyercsa HaHecTu Tpu unm 6onee (B
cnyyae oTbpakoBky NpnbOpoOM HEKOTOPLIX M3MEPEHMIA) yAapa.

6.2.2 lNocne 3anmcK curHana MoXXHO NPOU3BECTU U3MEHEHUSA B
napameTpax 06paboTku n otobpaxkeHunst curHana (MeHio «PEXXUM»
n «OBPABOTKA»), Npn 3TOM U3MeHeHns1 0TOBPa3ATCS Ha TEKYLLEM
rpadumke curHana.

B MeHi0O «O6paboTka» BBeCTM 3HauveHne «[AsiMHa cBawu
o)Xxugaemasi, M».

HacTporkn no ymonyaHuio, KoTopble B 60/bLUNMHCTBE ClyYaeB
NoAxoAasT ANsl NEPBUYHOIO aHann3a OTAENbHO CTOSILMX CBan OT 1 oo
12 m:

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

- «<MHTerpaTop>» - BK/IOYEH;

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

- ®BY 100 I'y.

KoadpdunumeHT YCUEeHUS cuMrHana «ycuneHme»
peKoMeHayeTcs rnogobpaTb SMNUPUYECKN NO pe3ysibTaTaM NepBbiX
HEeCKOJIbKMX 3aMepoB TaknMm obpa3oM, YTobbl MWK NpeanonaraemMoro
OTpaXeHns OT KOoHUa cBau 6bls1 SBHO pas3nnumM Ha rpaduke.

NMpuMmeyaHun

1 W3MeHeHMe HacTtpoek nyHKTOB MeHi0 «OBPABOTKA» He
N3MEHSET 3aMMCaHHbIN CUrHan. 3HadyeHne napameTpa «[AIMHa cBaun
oXXuaaemasi, M» He BJ/IMSET Ha U3MEPEHNE ANIMHbI CBau, a CITYXUT
ANSt OrpaHMYeHns ycuneHust n MaclutabmnpoBaHus rpadumka curHana
BO BpEMEHHOM 06/1acTMw.
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2 B CNnoxHbIX cnyyadq, HanpuMep, Hanandue poCcTBepka,
N3MepeHne noa 3[4aHueM/COOpYXeHWeM, CTanbHas cBas u T.M.,
HeobxoaMMo noabvpatb HACTPOMKM (DUILTPOB U KO3(PPULMEHTDI
yCUNeHUs AaTYMKOB MHOANMBUAYANbLHO.

6.2.3 /N9 noBblleHns KadectBa 3anucn (yBennyeHus
OTHOLLUEHUNS CUrHanN/wWyM, NpeaoTBpaLLEeHNst UCKAXXKEHUS CUTHana ns-
3@ NPEBbIWEHNS  MAKCMMANbHOrO0  YPOBHS  3anvcu)  MOXHO
OTperynnpoBaThb YpoBEHb 3anncbiBAaeMoro cMrHana.

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

6.2.3.2 [Nponseectn yaap MOSIOTKOM MO Topuy cBan. [oXaaTbCs
OKOHYaHM1s 3anncu cMrHana yaapa.

6.2.3.3 ECNM HET WCKaXXeHUd CurHana wu3-3a npeBbllleHns
MaKCMManbHOro YpoBHS 3anucu (HeT obpe3aHns nMUKOB CUrHana),
Ha)aTb KHOMKY «=+>» HanpoTUB perynnpyemMoro kaHana («Kanan 1»
- patunk JAL, «Kanan 2» - gatunk B[ nnn MOnoTOK). 3HayeHue
YCUIIEHNS YBENMUYNTCA Ha 6 ab.

6.2.3.4 [lloBTopatb nn. 6.2.3.2, 6.2.3.3 [0 nosBAeHUs
OorpaHu4eHns curHana.

6.2.3.5 lpn nosgBAeHNN UIN HANUYUN UCKAXKEHUSA CUrHana us-
3a MNpeBblWEeHNsS MaKCMMabHOro YpoBHs 3anncn (obpe3aHunst NnkKos
CUrHana) npou3BEeCTM  HaXaTue  KHOMKWM  «=»  HanpoTuB
perynmpyemMoro KaHana. 3Ha4yeHue yCuieHUs yMeHbLIMTCS Ha 6 ab.

6.2.3.6 [llosBTopatb nn. 6.2.3.2, 6.2.3.5 A0 wncye3HOBeHUS
NCKaXKEeHUS CUrHana.

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

6.2.4 [lna npeaBapuUTenbHOro aHanmsa nsMepeHns 4JIMHbl CBaun
cneayetr nepentn B pexuMm «O6paboTka» BEpxHEro MeHto
NPUNOXKEHNS.

AHanu3 curHana npouMsBoaMTCS BO BpeMeHHOM obnactn B
COOTBETCTBUM C «MeToAMKOM AMArHOCTMKM CBaM METoAOoM
aKyCTU4Yeckon pAedeKToCKONMu», KOTopas MOCTaBNSETCS B
KOMMiekTe ¢ npnbopom.

MpumeuaHue - O6paboTKy pe3ynbTaTOB M3MEPEHUI NyYLLE
NpoBOAUTL B slabopaTopHbIX YCNoBuaX B rnporpamme nog Windows.
MNporpamma 06paboTku nog Windows nmeeT paclumpeHHble QyHKUUM
06paboTKN CUrHaNOB M3MEPEHUs, B T.4.: pPeXuMbl «YcpeaHeHue
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CUrHaNoB» 1 «TpaccMpoBKa», «MNiaBHas» HacTponka ¢punbTpoB ®BY
n BHY, akcnopt B «.SGY» n Excel, nHBepcus, 3agep>xka ycuneHus
curHana (ona WUCKIYEHUSt YCUIEHUSt CUrHana yaapa MOJoTKa),
PaCLUMPEHHbIA CMEKTP, YAANIEHNME MApPKEpPOB W OMUMS «U3MEPEHUE
ANMNHBI» B KOHTEKCTHOM MEHIO U T.M.

Mpn oTobpaxkeHun curHana BO BpeMeHHoW obnactu (BblibpaHa
onumsa «CurHan» B MeHi0 «PEXXMM>») Ha ropu3oHTanbHOW OCK
oTobpaxkaeTcs paccTtosHMe OT OTMETKM YCTAHOBKW  AaTyuKa
(B MeTpax).

MN©v 3 4 L 13% 1425

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

Nmsa obbekTa: neHTa N2 cBam:2 N°ypapa:2 V,m/c: 380(1 t=7637 MKc
YcuneHue —

—e +
- —e +

Max3 6
WHTerpaTop 20
®HY 3kly
®BY 11y

Mcrorpamma ~

OnuHa ceau

—
o

o

[atuyuk 1, Mm/c

b
o

oxupaemas, m: 15

)
(=)

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

> CTAPT KommeHTapuii: Msrkwii  Teepabiit

[Ans onpeaeneHns AnnHbl CBan No rpaduky BU6POCKOPOCTU BO
BpEMEHHOWN obnactu 6yayT AOCTYNHbI ABa MapKepa.

MepBbid, 0603HAYEHHbLIN MYHKTUPHOU NUHUEN, 0OO3HaAYaeT
MakCMMyM  WMMyNnbCa  YAApPHOrO  BO3AEWCTBUSI Ha  CBalo.
YCTaHaBNMBaAETCAd aBTOMATUMYECKM nNpU  OTKpbITUM danna wm
M3MEHEHMN  napaMeTpoB  06paboTkM  curHana. BpyuHyto
YCT@HaBMMBAETCSA CNAaUEPOM UMM KHOMKAMU «=+>» N «=» MO KpasiM
cnanaepa Hag rpacvKoM CUrHana.

BTopolr Mapkep  YCTaHaB/IMBAEeTCA  KaCaHMEM  3KpaHa
nnaHweTtHoro MK B Tpebyemoe MeCcTo aHanM3npyemoro curHana.
PaccumMTaHHas ANMHA aBTOMaTUYeCKM oTobpa)kaeTcs Ha aucnnee.

Takxe B MpUIOXKeEHNN UMEETCS BO3MOXHOCTb:

- U3MEHATb MacwTab rpaduka xxectamu;

- BEpPHYTb rpaPuK K MCXOOAHOMY BMAY C MOMOLLbIO KHOMKWK
Ha4yasibHOro MacwTaba B MPaBOM HMXKHEM YNy 3KpaHa;
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12 15
HayanbHbin MaCLIJT66®

- MucaTb KOMMEHTapun K rpaduky nepea HayanoM 3anmcu
o4yepeaHoro curHana.

6.2.5 [Ina nepeMelleHns [OaTYMKOB Ha APYrouM Yy4yacTok
n3MepeHus (Apyryto CBal) cnegyetr npenBapuTesibHO HaXaTb
KHOoMKy «Crom», u4TobObl M36exaTb NOXHbIX cpabaTbiBaHWI
AATUYMKOB.

6.2.6 Nocne 3aBepLlUeHNs BCEX U3MEPEHUN B LENSAX SKOHOMUM
3apsAa  aKKyMynsitTopoB nnaHwetHoin K u  6ecnpoBoaHOM
uncpoBoM AaTtumk BubpoyckopeHuss OALL cnegyeT BbIK/IOYMUTD.
[JaTuvK BbIK/HOYAETCHd OAHOKPATHbIM  HaXKaTMEM Ha  KHOIKY
BK/IHOMEHMS; MaHWeTHbIN MK BbIKNOYaeTCa ANUTENbHBbIM HaXaTUeEM
Ha KHOMKY BKJ/IHOYEHUS (D nocneayrowmnM HaxaTuem Ha
NOATBEPXKAAOLLYIO KHOMKY «OTKMOUYUTb NUTAHUE>» Ha 3KpaHe.

6.3 NpocMOTp pe3ysibTaToB

[Ans NnpocMOTpa pe3ybTaToB, COXPaHEHHbIX B NaMaTK Nnpubopa,
cneayet HaxxaTb «OTKPbITb han...» (419 NnpocMoTpa €ANHNYHOIO
curHana) nnn «BeibpaTtb nanky...» (414 NpocMoTpa BCEX CUTHANO0B
B AaHHOM narnke). B nosiBMBLUEMCS OKHE BbiOpaTb HYXXHbIN hann
(nanky) n HaxkaTb KHOMKY «BblbpaTb».

M N o 3 4 012% 1439
MyTb: /storage/emulated/0/Spectr/data/Bbi6opka rpadukos no ceaam
/
I
XXB moHon cBasd 14,5 ckop 3800.wav
XXB MoHon cBas 3,5 M ckop 4000 ywmpeHue 2 m.wav
XXB MoHon ceas 9 M ckop 3300 6e3 ged.wav
XXB MoHon cBas B o6cagke 5 M 6e3 aed.wav
XB c6opH 6 M g0 cTbika ckop 3500 - N2.wav
XB c6opH 6 M fo cTbika ckop 3500.wav
XXB c6opH ceas 13 m ckop 3800 6e3 ged.wav
MeTt cBas 3m ckop 5100.wav
MeT cBasi 9 M ckop 4900 6e3 ged.wav

OTMmeHa

19



Ana OoTMeHbl OTKpbITUA danna HaxaTb «OTMeHa». [ns
nepexofa BO B/IOXXEHHYHO MamnKy Ha)aTb Ha CTPOKY C 3TOM ManKow.
[lns nepexofa Ha YPOBEHb BbilLE HAXXaTb HA CTPOKY «..[».

Ecnv ans npocMoTpa BbibpaHa nanka, To C/IeBa Ha dKpaHe Haa
CaMOM HWXXHEW CTPOKOM MeHI0 byaeT oTobpaxkeHo none Bbibopa
daina curHana n3 oTKpbITon nanku. Haxkatuem Ha Ha3BaHuu anna
MEHSIETCS TEKYLUMA NPOCMaTpUBaeMbIn dans.

Ana ynaneHus Tekyuwlero gavna HaxaTb KHOMKY «YAasuTb
¢dann» n noaTBEPAUTL HAaMepeHWe B OTKPbIBLUEMCS AMANIOrOBOM
OKHe.

Mpy NpOCMOTPE COXPAHEHHbIX PE3YNbTaTOB TakKXe, Kak U B
peXunMe Uu3MepeHMst €eCTb BO3MOXHOCTb W3MEHSTb MapaMeTpbl
06paboTkn 1 oTObpaxeHnss cMrHana, yctaHaBMBaTb METKU, NMUCaTb
KOMMEHTapuu K rpadumkam.

6.4 Co3paHue oTUETOB

Y1066l CO3aaTb OTUET 419 TEKyLWero curHana cneayert HaxaTtb
Ha KHomMKy «Co3aaTbh OTYET» B MeH0 «dan».
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Otuer 6ygeT aBTOMAaTUMYECKM CO3L4aH W COXpAHeH B Marke
../Spectr/reports/[HazBaHne ob6bekrta]/[Homep cBau].
Otyer co3pgaetca B Buae pdf-pavna. [Ana npocMoTpa OT4YeTa
HeobxoaMMO HaWTM ero B annoBon cucteme (Hanpumep, C
NOMOLBI NpunoXeHus <«Explorer») n OTKpbITb (HaxkaTuem). [ns
neyaTn oT4yeTa HeobxoAMMO CKOMMPOBATb €ro Ha KOMMbHOTEP.

6.5 CBSI3b C KOMMNbIOTEPOM

MnaHweTtHbin MK wumeeTr wuHTEepdenc USB ana cBsA3M C
KOMMbIOTEPOM, 4epe3 KOTOPbIA OCYLLECTBSIETCA KOMUPOBAHUE
COXpaHEeHHbIX (avnoB C  U3MEpPeHMsSMU AN apXuBauUuu.
MnaHweTtHbin K noaknto4aeTcs K KOMMbOTEPY C  MOMOLLbIO
npunaraemMoro Kkabens cesiau.

7 MNOBEPKA

7.1 TloBepky npubopa npoBoAsAT MO METoAMKE MOBEpPKU
«Mpnbopbl anarHocTmkn cean Cnektp. MI 4202/1-2018. Metoamnka
noBepkun», ytBepxaeHHon ObY «YPAJTTECT».

7.2 TloBepka CpeacTB  WM3MEPEHUA  OCYLLECTBNISETCS
AKKpeaANTOBaHHbIMM B YCT@HOBJ/IEHHOM ropsigke B obnactu
obecrnieyeHnss eaMHCTBA W3MEPEHUs PUANYECKUMU NULAMN U
NHANBUAYANbHLIMU NpeanpuHUMaTENaIMu.

7.3 HTepBan mexay nosepkamu - 1 rog.

8 TEXHUYECKOE OBCJ/TY)XUBAHMUE

8.1 lMpnbop TpebyeT akKypaTHOro uU 6epexHoro obpalleHus
Ans obecrieyeHns 3asiBNEHHbIX TEXHUYECKMX XapaKTEPUCTUK.

8.2 Mpunbop HeobxoanMo coaepxaTb B 4MCTOTe, obeperatb OT
NageHnn, yaapoB, BUbpaUun, nbiiv n cbipocTun. MNepruoandeckn, He
pexe OJHOro pasa B 6 MecsueB, yAansTb Mbllb CYXOM U YUCTOM
cbnaHenblo U NpPon3BOAUTb BU3yallbHbIA OCMOTP Npubopa, yaenss
ocoboe BHMMaHME KAyeCTBY MOAKIOYEHUSI BHELIHUX CBSI3EM,
OTCYTCTBMIO MblNK, FPSA3K, MOCTOPOHHMX NPEAMETOB U NMOBPEXIEHUN
Ha Aaucnnee nnaHwetHoro [1K, pa3sbeMax nnaHweTtHoro (1K u
[aTyYMKOB, Kabensx.

Ansa yBenuyeHus cpoka cnyx6bl nnaHweTHoro MK B nonesbix
YC/TIOBUSIX PEKOMEHAYETCS WCMO/b30BaTbh 3alUUTHbIA YEXON WK
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nepen nepBbiM WCMOSIb30BAHMEM HAKIEUTb Ha 3KpaH 3allUTHOE
CTeKso.

8.3 Tlo 3aBepleHnM U3MEPEHMM [OATYMKM U MOJIOTOK
HeobxoanMMO OYMUCTUTbL OT YacTuL MaTepuana, CMasKu, rpssu u T.n0.

8.4 Ecnu wHavkatop 6ecnpoBOAHOro UWGPOBOro AaTyuka
BnbpoyckopeHns JALL MUraeT KpacHbIM LIBETOM MNPy BKIKOYEHUN UN
npu paboTte Aatumka, 3HauuT, 6aTtapes AaTuMKa pas3pskeHa, u ee
HeobxoauMO 3apsauThb.

8.5 lMpu nosiBneHnn nHgopMauun o paspsae akKymynsaTopoB
nnaHwetHoro [MK w/unu 6ecnpoBogHOro UW@POBOro AaTymka
BMbpoyckopeHus JALL, HeobxoanMo nx 3apaanTb.

Moakntoumte nnaHwetHbit K  u/vuam  patumk  4depes
MOCTaBNISIEMOE 3apsiAHOE YCTPOWCTBO C pa3beMoM USB k cetn
HanpshkeHneM 220 B, k paboTtaiowemMy KoOMnbloTepy unmM K 670Ky
aBTOHOMHOro nuTaHuMa Kabenem USB. 3apag  akkymynstopa
HAYHETCA aBTOMaTUYECKM.

YpoBeHb 3apsaa aKKyMynaTopa AaTynka MOXHO
KOHTPONIMPOBATb 4epe3 TMpuioXeHue BO BpeMS MOAKITHYEHUS
AaTyuKka K nnaHweTtHomy [K,

Ans yBenuuyeHust cpoka Cnyxbbl SIMTUEBBLIX aKKYMYSITOPOB
peKoOMeHAYyeTCa He fonycKaTb UX MOMHOro paspsaja U NoaaepXXnBaTth
3apsaa Ha YpoBHe He Huxe 25...30 % OT MakCMMasibHOW EMKOCTMW.

aKKyMynsiTopa C TMOMOLUbIO 3apsiAHOro YCTpOMCTBA, He

& ‘ BHuMaHue! 3anpellaeTcs NPOV3BOANTb 3apan
BXOASLLEro B KOMIMIEKT MOCTaBKM.

[MpnMevaHus

1 MNpwn AOCTMXEHUN YPOBHS pa3psiaa akkymynsatopa 67mn3Kkoro K
KPUTUYECKOMY MMaHWeTHbiM MK 1 patuMk  aBTOMaTUYecKu
BbIK/1H0YaOTCH.

2 3apan aKKyMyngatopa MNpoucXoauT BHE 3aBUMCUMMOCTU OT
BKIOYeHMsa nnaHweTtHoro [IK ©n  patunka. B BbIK/IHOYEHHOM
COCTOSIHMM 3apsii MOXET UATU HECKOSIbKO BbICTpee.

8.6 [na CHMXeHMa pacxoda SHEeprumM akKyMynsiToposB,
pEKOMeHAYeTCa BKOYaTb MnaHweTHbii MK wn  gatunk  JAL
HENnoCpeaAcCTBEHHO nepea U3MEepeHUsaIMM U OTK/IYaTb Cpa3y nocne
3aBepLueHns paboT Ha obbekTe.
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ans SKOHOMMUU 3apaga aKKyMyNsSiTOPHOM 6aTapeu
6ecnposoaHoro uudpoBoro Aatumka BubpoyckopeHuns AL,
peanuM3oBaHa (YHKLUMST ABTOMATUYECKOrO  BbIKNKOYEHUS  MpuU
OTCYTCTBUM COEANHEHUS C niaHweTHbIM MK NpoaomKMTEeNbHOCTLIO
30 n 6onee MUHYT.

AkkymynsatopHass 6atapes nnadHweTtHoro [1K gocTaTouvHo
ObICTPO pa3pskaeTcsd B pexumMme oxuaaHus. CKopocTb pa3psaa
aKKyMynsiTOpHOM 6aTapen 3aBUCUT OT KONMYECTBA 3amnyLlEHHbIX
NPUNOXEHUA, BK/IKOYEHHOrO0 3KpaHa. [ns 3KOHOMWWM  3apsaa
pekoMeHayeTcs:

1) He 3anyckaTb Ha niaHwWeTHOM [1K npuioxeHus U He
Bkntoyatbe moaynm (Wi-Fi, GPS, n T.4.), KpoMe HeobxoauMMbIX ANs
obecneyeHns paboTbl Npubopa;

2) B Cny4ae nepepbiBa B paboTe ¢ NpMbopoM BbIKOHATb 3KpaH
(HaXXaTneM KHOMKN «BKJT» Ha nnaHweTHoM [1K);

3) nNpu AAuTENbHOM nMepepbiBe B paboTe, a Takke npu
TPaHCNOPTUPOBKE U XpPaHEHUN  pPEeKOMEeHAYeTCqd  MOJSIHOCTbIO
BbIKNOYaTb niaHweTHbIN MK,

8.7 lNpn nepexone OT CBau K CBae, ANS UCKIHOYEHUS NOXHbIX
cpabaTbiBaHMIM OT AATYMKOB, PEKOMEHIYETCS OCTaHABMBATb PEXUM
N3MepeHus.

8.8 Ecnv nnaHwetHbn MK wn/vnu 6ecnposoaHon uudpoBomn
AaTynk BnbpoyckopeHns ALl He pearnmpyeT Ha KHOMKY BKKOYEHUS
NUTaHWS, CrieayeT rnonbiTaTbCa 3apSAanMTb akKKyMYNaTop, UMest B BUAY
BO3MOXHYIO 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 BKJTIIOYEHMS [10 Hayana nepesarpysku.

8.10 Mpnbop ABNSAETCS CNOXHBLIM TEXHUYECKUM U3JENTUEM N He
NoASIEXUT  CaMOCTOSITENIbHOMY  peMOHTY. [lpy  Bcex Buaax
HeMcnpaBHOCTEN HEOBX0AMMO 06PaTUTLCA K U3rOTOBUTENIO.

9 MAPKUPOBKA U NNIOMBUPOBAHME

9.1 MapkupoBka npubopa CoAepXuT:

- TOBAPHbIM 3HAK NpeanpuUATUS-U3roTOBUTENS;

- ycnoBHoe 0603HaveHne npubopa «CIrNEKTP-4.3»;
- NOpsAKOBLI HOMep Npubopa;
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- AaTy BbiNycKa.
9.2 Ha npubop, npolwieawmnin nNpMeMo-CAaTOUYHbIE WUCMbITAHUS,
CTaBUTCS nsomba.

10 NPABUJ1A XPAHEHUSA U TPAHCINMTOPTUPOBAHUA

10.1 TpaHcnopTupoBaHue npubopoB AO/MKHO MNPOBOAUTLCH B
YNakOBaHHOM  Buae JilobblM  KpbITbIM ~ BMAOM  TpaHCNopTa
(aBMaTpaHCNOpTOM - B  OTaAr/IMBaeMblX epMeTU3MPOBaHHbIX
OTCeKax) B COOTBETCTBMW C MpaBuiamMm MNepeBo30K pPy30B,
AEVNCTBYIOLUMMMN Ha AAHHOM BMAE TPaHCMopTa.

10.2 PacctaHoBKa W KperseHne SWuMKoB C npubopamMn B
TPaHCNOPTHbLIX CPeacTBaxX AO/MDKHbI WUCKAKOYaTb BO3MOXHOCTb MX
CMeLLeHNd 1 yaapoB Apyr o apyra.

10.3 [lorpy304HO-pasrpy304Hble paboThl AOJIKHb
OCYLLECTBNSATLCA B COOTBETCTBUM C TPAHCMOPTHOM MApKMPOBKOM MO
[OCT 14192.

10.4 TemnepaTtypHble YCNOBUS TPAHCMOPTUPOBaHMS NpubopoB
oT MuHyc 20 °C go nntoc 50 °C.

10.5 YnakoBaHHble npubopbl AOMKHBI XPaHUTLCSA B YCIOBUSX,
yctaHoBneHHbIx gng rpynnbl J1 FOCT 15150.

11 YTUWIN3ALUUA

CneunanbHbiX Mep Ans  yTuAmM3auuMmM  MaTepuanoB U
KOMMNEKTYIOLLMX 3NEMEHTOB, BXOASLINX B COCTaB npubopa, KpoMme
JIMTUEBLIX aKKYMY/SITOPOB, He TpebyeTcs, TaK KaK OTCYTCTBYIOT
BELLECTBa, MNPEACTaBNAOLWIME OMACHOCTb AN >KM3HW, 300pPOBbS
NOEN U OKpYXKatolen cpeabl MOoC/Ie OKOHYAHUS CPOKa CryXObl.
JINTMEBbIE  AKKYMYNATOPbl  YTUAUBUPYIOTCA B YCTAaHOB/IEHHOM
nopsake.

12 TAPAHTUMAHDBIE OBA3ATE/IbCTBA

12.1 lpeanpuatne-n3rotToBmnTelb rapaHTUpyeT COOTBETCTBUE
BbIMyCKaeMbIX MpUMOopoB TpebOBaHUSIM TEXHUYECKMX YCIIOBUMN.
[apaHTUNHBIM CPpOK — 18 MecaueB ¢ MOMeHTa Npoaaxkun npubopa.

12.2 Tpeanpuatne-n3rotoBuTenlb  006A3yeTcss B TeyeHue
rapaHTUMHOrO Cpoka 6e3B03MEe3AHO NPOM3BOANTL PEMOHT NMpubopa,
€C/I1 OH BbINAET U3 CTPOS.
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12.3 MapaHTUNHOE 06CNTY)XMBaHME OCYLLECTBNSIETCS B MECTE
HaxoXaeHus npeanpusatus-usrotosutensd. Cpok rapaHTMM Ha
Npnbop yBeNNUNBAETCH HA BPEMS €ro HaXOXAEHUSI B PEMOHTE.

Mpnbop NpeabaBnSeTcs B rapaHTUIAHbIA PEMOHT B CleaytoLlen
KOMMnekTaummu: nnaHweTHbin MK, 6ecnpoBoaHon uMdpoBON AaTumK
Bubpoyckopenns OAL-2.2, patunk BubpoyckopeHus B-1002 (npwu
HanMumMn), MOJSIOTOK C AeMndepoM uan MONOTOK C AeMndepoM U
AatymMkom cunol MAC-1.1 1 coeguHUTENbHBLIM KabeneM, pykoBOACTBO
MO 3KCnyaTaummn, KENC, TpaHCNOpPTHas yrnakoBka, obecneymsatoLlast
COXPAHHOCTb M HaA1eXallyto TPaHCNOPTUPOBKY 060pyA0BaHWS.

& BHumMaHue! O6opyaoBaHue ans rapaHTUMHOIO PEMOHTA
AO/HKHO ObITb NPeAoCTaBNEHO B YACTOM BUAE.

12.4 Cpok npoBeaeHust pEMOHTHbIX paboT - 30 pabounx aHeu C
MOMEeHTa nony4yeHus npubopa NpeanpusTMEM-N3roToBUTENEM.

12.5 Cpok 3ameHbl npubopa - 30 pabounx AHEM C MOMEHTa
nonyyeHns npubopa nNpeanpusaTUEM-U3roToBUTENEM. 3aMeHa
NPOU3BOANTCS NPU HANUYMN CYLLECTBEHHOIO HegocTaTka (CTOMMOCTb
YCTPaHEeHMUS HepfoCTaTKoB paBHa unAn  npesbiwaer 70 % or
CTOMMOCTM  TOBapa, nNposiIBieHMe Heaoctatka rocne  ero
YCTpaHeHus).

12.6 HepononyyeHHast B CBSI3M C HEUCNpPaBHOCTbLIO npubopa
NpuBbINIb, TPAHCNOPTHbLIE PacxoAbl, @ TaKXKe KOCBEHHblE pacXoAdbl U
yObITKM HE NoanexaT BO3MELLEHUIO.

12.7 FapaHTNs He pacnpoCTpPaHSETCs Ha:

- INTUEBbIE aKKYMYNSATOPbI;

- 6/10K aBTOHOMHOI0 NUTaHUs, 3apsiAHOE YCTPOUCTBO;

- ObICTpOM3HALLUMBAOWIMECS 3anyacTM W KOMMJIEKTYOLWmMeE
(coepmHuTENbHBIE Kabenn, pasbEmbl U T.M.);

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

12.8 MNapaHTUHbIEe 0693aTeNbCTBa TEPAIOT CUMY, ECNN:

- HapyLueHbl NoMbbl;

- nNpubop noaseprancad MexaHW4YeckuMM, TensoBbIM UK
aTMochepHbIM BO3ENCTBUSAM;

- npubop BbllWen U3 CTPOS WM3-3a nMonagaHus BHYTPb
MOCTOPOHHWNX NMPEAMETOB, XUAKOCTEN, arpeCCUBHbIX Cpea;

- Ha npubope yaaneH, CTepT, He 4YUTAEeTCqd WIN W3MEHEH
3aBOACKON HOMeP.
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12.9 MapaHTUAHBLIA PEMOHT W OPraHM3aLUM0 NEpPUOANYECKON
NOBEpPKM OCyLLecTBAgeT npeanpuatue-usrotosmutens OO0 HIMM
«UHTepnpubop»: 454080, YensbuHck, a/a 12771, 6ecnnaTHble
3BOHKKM No Poccum 8-800-775-05-50, Ten/dakc (351) 729-88-85.

13 HOPMATUBHbDIE CCbIJIKHN

B HactosweM P>3 wucnonb3oBaHbl CCbIIKM Ha cneayrowme
CTaHAapThbl:

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

FOCT 14192-96 MapknpoBka rpy3os.

TOCT 14254-2015 CrteneHun 3awutbl, obecne4ymBaembie
obonoykamu (Kog IP)

OCT 15150-69 MawwuHbl, npubopbl M apyrne TexXHUYeckue
n3penus. ICnonHeHms Ans pasfiMyHbIX KIMMaTUYECKMX PalioOHOB.
KaTteropum, YC/0BUS 3KCnyaTaumm, XpaHeHUS 7
TPAHCMOPTMPOBAHMA B  4aCTM  BO3AEUCTBUS  KIIMMATUYECKMX
(baKTOpPOB BHELLUHEN Cpeapbl.

FOCT P 52931-2008 MMpubopbl KOHTPONS M peryivpoBaHus
TexXHoIorn4yecknx npoueccos. ObLne TeEXHNYECKME YCNoBusl.

MHCT 804-2022 CBaun. CeMcMoaKyCTU4ECKMA METOA KOHTPONS
ANMVHBI U CASIOLLHOCTW.

ASTM D5882-16 CtaHaapTHbI METOA, UCMNbITAHUK PyHAAMEHTa
FNyboKOro 3a10XXeHNs Ha LeTOCTHOCTb NYTEM NPUOXEHNS YIApPHOMU
Harpy3ku Masiou UHTEHCUBHOCTMW.
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14 KOMIJIEKTHOCTb

MnaHweTtHbin MK, Wwr. 1
BecnpoBoaHoM LUMbpOBOM AaTYMK BUOPOYCKOPEHUS

AAL-2.2, wr. 1
Jatumk  BubpoyckopeHus BA-1002 ¢ nnatdopmon
(TOopLEBOW), LWT. ] ¥x*
Jatumk Bnbpoyckopenust BA-1002.02 (6okoBown), LWIT. 1 H**
MonoTokK ¢ gemndepoM, WrT. 1*
MonoTtok ¢ gemndepoM n pgatumkoMm cunel MAC-1.1 wu
coeaMHUTENBbHBIM KabeneM, LWT. 1%*
JleHTa repmeTtusumpytowas (Mactuka NOCT 14791), yn. 1
3apsgHoe yctponctBo USB (2A), wr. 1
Kabenb USB A-miniB, wr. 1
Kabenb USB A-microB, wr. 1
[NepexogHuk USB-OTG, wr. 1
Mporpamma cea3u ¢ MK (USB-dnew), wr. 1
Kewnc, wr. 1
PyKOBOACTBO MO 3KCMyaTauum, 3K3. 1
Bn1oK aBTOHOMHOIO NUTAHUA 1

*- ans ucnonHexnms Cnektp-4.31
** - nna ucnonHeHuns Cnektp-4.32
*** - Mo 3aKasy
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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 KOHMUrypauuen, 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 KOMMNbKOTEpPE» W 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 NosIBUTCS 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)XeHHble MEHIO pacnosioXXeHbl B JIEBOM 4acTM OKHa. Bo BTOpou
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
danny. OcTanbHYyI 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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NogmeHio «DAWIT»

®aiin Pexum O6pabotka CeiicMorpamma YnbTpaceiicmuka Cnou Momots

_ Wma obvekTa: nexta Homep cau: 2 Homep yaapa: 2 Vm/c: 3800 %
| Beperemancy. Curwan
D o7

Anvna: 0,00 m
— 0,44 3Havenue: 0,441748
| Oopycrpoiicrs

£ 0,21
{ MocnegHue Il =
s
D -
=
- 4
| Kowwewmapwn |
L N
L
s
5 10 5 0 5
14 Kinnal 20 NR 12 12 21 ° Onuna, m
|C\CurHanbi\KB MoHon csas 14,5 ckop 3800.wa KommeHTapwid: - GE
v
PucyHok A.1 — Pabota ¢ MeHto «Dann»
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PucyHok A.3 — PaboTa ¢ MeHo «PexnM» - oONOSTHUTENbHbIE
dyHKUMM 06paboTKM curHana

«YcpegHeHue CUrHanoB» - (YHKUMS BK/IOYAETCS, Koraa
BblOpaHa nanka ¢ HECKONbKUMM haiifiaMn 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» - 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»
- NMO3BONSET BblOpaTbh KOHPUIypaUmo NCNONb3yeMbIX 4aTUMKOB!

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

- «Aatumk 1 + 2» - 6ecnpoBogHOM UMMDPOBOM AaTUMK
Bubpoyckopeuns  OALl + pgatumk  Bubpoyckopenuss B[
(CvhuxpoHmzaums no Aatuumk 1. KoHdurypaumsi 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 + MmonoTok ¢ 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);

- «[laTuyMkK 2» - gaTymk 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»
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PucyHok A.4 — PaboTta B MeHio «ObpaboTka»

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 npeagHasHa4yeHo And  HarndaHoro CpaBHEHUA

HECKOJIbKMUX CUI'Ha/10B OAHOBPEMEHHO.

NogmeHio «YJIbTPACEMCMUKA»

®aitn Pexxum O6paboTka Ceitcmorpamma YnbTpaceicmuka Cnowm  lNomoub
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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 (dyHAaMeHTa. MeToa SIBNSIeTCS naeasnbHbIM,
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 UCMNbITaHMa Onop U onop
CTEH MOCTOB M3-3a 60NbLUMX 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 N TOPMU30HTasIbHO B 3aBUCUMOCTU
OT reoMeTpun 3neMeHTa. BO3MOXHOCTb BbIMOSIHATL MCMbITAHUSA B
BEPTMKASIbHOM WNWM TOPU30OHTa/IbHOM HarnpasfieHUU YyBennymBeaeT
NPUMEHUMOCTb U 3(PPEKTUBHOCTb 3TOro MeToaa.

N3mepeHnsa npoBogaTca B pexunme «[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
CWUrHaNoB, 3afaTb OTMETKM WUIN BbICTAaBUTb LAl U3MEpPEeHUs, HaXaTb
KHOMKY «BbIUMCINTb>». 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 N3bICKaHN 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 u 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 ConpsipkKeHnst MOXXHO NPOU3BeCTU CeayrowmM 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», rge Xxx — 3aBoACKOM 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 «ConpshxkeHune», «[ogkniounTb», 1 T.4.).

Mpumeuanue - ConpshxeHne Bluetooth MoxeT nponTu
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 HaXXaTb 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 CMINCOK AATUYMKOB, BblibpaTb TpebyeMbi AaTUMK U
Ha)kaTb KHOMKY «Bbixoa».

NmMma paTtyumka:

Spectr_N081

Mouck paTunkos

O6Hapy>KeHHbIe AaTUMKM:

Spectr_N081 ~

Bbixon

8) Mpoueaypa conpskeHUs 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 Ha3BaHWe CreayloLero
opmaTa: Spectrd2_pXX, roe XX — Bepcust npunoxeHus. [Mpu
HeobxoauMocTu (Hanpumep, B cny4yae 3aMeHbl naaHweTHoro MK nnm
BbIXO4@ HOBOW BEPCUM MPUNOXEHUS) Mpoueaypy YCTaHOBKM
npunoxeHnss u3 apk-panna MOXHO NPOM3BECTU CNEAYHOWUM
obpa3oM:

1) Bxkntountb nnaHweTHbIn MK, MoakntounTb nnaHweTHbIn MK
K NepcoHaslbHOMY KOMMbIOTEpPY C nomolubto  USB-kabens.
CkonupoBaTb Ha NaHWeTHbIN MK ycTaHaBnMBaeMbin apk-daiisn.

2) B MEHI0 NMpuUNoXeHun nocneaoBaTeNlbHO 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 6e30MacHOCTU 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 ycTaHOBKK 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 2024 04 03
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