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[MlpaBuna besonacHocTun

[ToxanyucTta, nepen Ucnosib3oBaHUEM NMPOYTUTE LAHHYIO
NHCTPYKUUIO

MpenynpexpeHus

HenpaBunbHoe obpalleHne ¢ yrbTpasByKOBbIM AaTYMKOM MOXKET NPUBECTU K CMEPTU UMK

cepbesHbiM TpaBmaM. CobnioganTte Bce npasuna 6es3onacHocTu. He nbitantecb

PEMOHTUPOBATbL UM HacTpamBaTb Npubop Bo Bpemst paboThl. Yb6eauTech, YTo BCE 3NEKTPUYECKOE U
MexaHuyeckoe obopyaoBaHue oTknoveHo n SABJIOKMPOBAHO nepea BbINOMHEHWEM HaNaA04HbIX
paboT. Bcerga cneaynte nokanbHbIM NpaBuiamM npu BeINMOMHEHUM paboT NoO OTKITHYEHNIO 000pyaAOBaHUS
UIN TEXHUYECKOro 0OCNyXMBaHMS.

TexHuKa 6e30nacHOCTHU:

PaboTas ¢ ynbTpasBykoBbIM NPUBOPOM, Bbl HaxoauTeckb BOnn3m paboTtatoLiero obopygoBaHus, ogHaKko
npubnmkeHve K ropsgynm Tpybam, anekTpoobopyaoBaHuio 1 BpaLlalowmmcs YyacTaMm obopygoBaHust
onacHo gnsa nonb3oBartens. MNpumuTe gononHUTenNbHbIE Mepbl 6e3onacHocTn Npu paboTte B6NM3n
BKITIOYEHHOro anekTpoobopyaoBaHus. N3berante npamMoro KOHTakTa ¢ ropsadmmmn Tpybamu,
anekTpoobopyaoBaHneM 1 Bpaljalwmummncs yactamm obopygosaHus. He npukacavitecb k 06opyaoBaHuio
pykamu. YbeauTecsh, 4TO OTKMOYeHne 06opyaoBaHue NponsseaeHo NpaBunbHo, nepes Tem Kak
NPUHUMAaTBLCS 38 PEMOHT. byabTe 0CTOPOXHbBI CO CBOOOAHOBUCALLMMU YACTAMMU, TAKUMU Kak
aHTMCTaTU4Yeckun bpacneT u HayLWHKKN, Npy obcrnegoBaHMmn obnacTv BO6nM3n ¢ BpaLLaiowmummncs
YacTAMM, TaK Kak OHM MOTryT 3aUenunTbCs 3a HUX. He nprkacantechb K ABWXKYLLMMCS YacTAM KOHTaKTHbIM
30HAOM, T.K. 3TO MOXET NOBPeAUTb He TONbKO 060pyA0OBaHME, HO Y HAHECTW TPaBMy fOAAM.

ByabTe ocTopoxHbl Npu 06cnegoBaHMK 3NekTpoobopyaoBaHUs. Belcokoe HanpsixXeHne MOXeT NPUBECTM
K CMepTu unu cepbesHbiM TpaBMaM. He npukacatecb MUHCTPYMEHTOM K OroflieHHbIM TOKOBEAYLLUM
yactam. Mcnonb3yiiTe pe3mHoBbLIV 30HA ANs (POKYCMPOBaHUSA CUrHana COBMECTHO CO CKaHUPYHOLLMM
mMoaynem. MpoKOHCYNbTUPYNTECH C BaLLMM Ha4yarbHUKOM MO TEXHUKM B6e30nacHOCTU nepen BbIXOAOM B
obcnenyemyto 30Hy 1 cobniogante Bce npasuna 6esonacHoctu. Npu pabote B 30HE C BbICOKOBOSbTHLIM
obopynoBaHMeM OepPXUTE MHCTPYMEHT Kak MOXHO Grivke K Teny Ha COrHyTbiX pykax. icnonbayinte
pekomeHayemylo 3aWwmTHyto ogexay. He nogxoaute 6nmsko k o6opyaoBaHuio — npubop cmoxeT
onpeaennTb HEUCNPAaBHOCTb Ha yAaneHHOM paccTosHuM. byabTe ocTopoXHbl Npu paboTte ¢ ropaunmu
Tpy6amu. MNonb3ynTech 3awUTHON OAEXA0M ANA NpeAoTBpaLLeHNs NPUKOCHOBEHMS K ropsymMM Tpybam.
MpOKOHCYNbTMPYWTECH C BalLUMM HavanbHUKOM MO TEXHWKM 6e30NacHOCTM nepes BbIXO40M B
obcnegyemyto 30Hy.
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[MpnBeTCTBYEM Bac B MUpPE YrbTPa3BYKOBOIroO
nccrneaoBaHms

Mosgpaensiem, y Bac eCTb BO3MOXHOCTb MOMYYUTb MOME3HbIN OMNbIT YNbTPa3BYKOBOrO MCCNEA0BaHWS Ha
OTKpPbITOM BO34YX€E M BHYTPU KOHCTPYKUMIA. CneunanbHble BO3MOXXHOCTM npubopa Ultraprobe 9000
no3BonsaT BaM 06crnefoBaTh Aaxe camoe TpyAHOOOCTynHoe obopyaoBaHue.

NMPUMEYAHMUE: MOXAINYUCTA, O3HAKOMBbTECH C NPABUITAMU MCKPOBE3OMNACHOCTU B
NPUNOXEHWUU A (cTtpaHuua 44)

O630p

Ultraprobe 9000 — 3To MHOrOMYHKLIMOHAMbHbI NPUBOpP ¢ psOoM crelmasibHbIX BO3MOXHOCTEN, KoTopble
No3BoNIAT 06erynts obcrnenoBaHus, caenatb Mx 6onee TOYHbIMK U GbICTPbIMUK. Kak 1 ans no6oro
APYroro HOBOro MHCTPYMEHTA, OYEHb BaKHO 03HAKOMUTBLCS C HACTOSILLIEN MHCTPYKLME NoNnb3oBaTens
nepen TeMm, Kak MCronb3oBaTb Npmbop.

Kpome OCHOBHbIX MHCMNEKUMOHHBIX PYHKLUIA, Npubop nmeeT psag cneumarnbHbIX, 03HAaKOMMUBLLUCH C
KOTOPbIMM Bbl OTKpOeTe Ans cebst MHOXECTBO AOMONTHUTENbHBIX BO3MOXHOCTEN 06CcrnegoBaHns un
aHanu3a gaHHbIX.

Mpwnbop Ultraprobe 9000 — 310 NnonHoueHHasa nopTaTUBHAasA uUccregoBaTenbckas cuctema,
no3BorsitoLLas nonyyatb, COXpaHATb U 0ToOpaxaTb MHOpMaLuio, BbINOSIHEHHAs B BMAE NMcToneTa.
OyeHb BaXKHO NOHATL pexumbl paboTbl npubopa:

Pa6ouun pexum:

[aHHbI pexxum 6yaeT nogpobHO onvcaH B COOTBETCTBYOLLEM pasaene. B gaHHOM pexvme
BbINOMHAETCA 06cnenosaHune, nouck, aencTensa «Lllenyka n NPoKpPyTKKM», a Tak e coxpaHeHue AaHHbIX.

MPUMEYAHMUE: MNMopg penctenem «LLenyok» NnoHMMaeTca HaxxaTue Ha pyydKy perynsaropa, a noa
nencrtaunem «lpokpyTka» - NOBOPOT PydKU perynsitopa.

Pexum HacTpomnKku:

[aHHbIn pexnm Oyaet nogpobHO onucaH B COOTBETCTBYHOLLEM pasgene. B pexvnme HaAacTPOMKM MOXHO
BblOpaTb OOWH M3 CEMM MYHKTOB MEHIO, OMUCaHHbIX B COOTBETCTBYHLIEM pa3gene, Afs HACTPOMKU
npubopa.
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OCHOBHBbIE KOMIIOHEHTHI

ToHambHEIL 2eHEPamop

3apsoHoe
yempoucmeo
HaywHuky 2
CraHupyrowuy
MO0y
CmemocKonuyeckuls
MO0y H3mepumensHbil
2 naucmosiem
Pesuroesits
(poxycu%/ouwu Modyre
% | yeenuyeHus
paduyca Geucmeus
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A. CMeHHBIE MOAYIA
Trisonic™ CkaHUPY0OIMN MOAY b

Tsonet g \

CkaHupyrowjuti Modyrb

[aHHbIn MOAyYNb UCNONb3yeTCs AN onpedeneHns yTedek B BO3AYLIHOW cpefe, HanpymMep, Takux Kak
YyNbTPa3ByKOBbl€ BOfHbI, reHEPUPYEMble yTEYKaMmn B CUCTEMAaX BbICOKOrO AaBNEeHUS/BakyyMHbIX
cucTemax Unm UCKpeHnem B anekTpoobopyaoBaHun. Ha 3agHen cTopoHe Moayns pacrnonoXeHbl
yeTbIpe WTbipbka. [ns NOAKNIOYEHNS MOOYNS, COBMECTUTE MX C YETbIPbMS OTBEPCTUSMU Ha
n3MepuTENbHOM NUCTONETE Y NOAKIIYUTE MOAYMb K nucToneTy. CkaHMpyoLwmin moaynb Trisonic™
umeeT ha3npoBaHHbIN HABOP 13 TpeX Nbe303MNEKTPUYECKNX AaTYMKOB, HEOBX0ANMbIX ONSA ynaBnuBaHus
ynbTpas3ByKoBbIX konebaHun B Bo3gyxe. [laHHbIn Habop hOKyCMpyeTCs Ha UCTOYHUKE YNbTPa3ByKOBbIX
BOJSTH ANSA OnNpeaerneHns HanpasneHns U YCUINeHUs curHana Tak, YTo Menbvanwias yrnbTpassykoBas
BOIIHa MOXeT ObITb ynoBneHa.

CTeToCcKONUYeCKUU (KOHTAKTHbBIN) MOJYJIb

Cmemockonuyveckuti MoOyrib

Mogaynb umeeT MeTannmMyeckuii ctepxxeHb. CTepXXeHb UCMONb3YEeTCA B KAYECTBE «BOSIHOBOAAY, T.0.
[aHHbIN MOAYNb YYBCTBUTENEH K YNbTPa3BYKY, reHepUpyemMomy yTeukamu B Tpy6ax, HeMcnpaBHOCTAMU B
NOALLUMMHUKOBbLIX Y3Max Uin KOHOEHCATOOTBOAHbIX KManaHax. YNbTpasByk Yepes CTepeHb NocTynaeT Ha
Nbe303MEKTPUYECKUIA AATHUK, PACMONOXEHHbIA BHYTPU Moayns. Mogynb 3alimiLieH SKpaHoM OT
BO31e/CTBUSI BOJIH PaAMO4acTOTHOrO Avana3oHa, KoTopble BIMSOT Ha NPUEM CUrHana u namepeHue.
CTeTOCKONMYECKMI (KOHTAKTHbIN) MOAYyMb MOXET ObITb MCMONb30BaH NpakTUYeckn npy obcrneaoBaHMm
noboro obbekTa — OT asponopTa, Ao TenebawwHu. Moaynb UMeeT BCTPOEHHBIN ycunuTens cnaboro
curHana, Yto no3BonsieT cAenaTb ero YeTKMM U JOCTaTOYHO FPOMKUM, YTOObI €r0 MOXHO ObINo NPUSATH U
WHTEpNpeTnpoBaTh. [ina Noakno4YeHNs MOAyNs COBMECTUTE YETbIpe LITbIpbKa Ha ero obpaTHo CTOpoHe
C YeTbIpbMS OTBEPCTMSAMU HA U3MEPUTENBHOM NUCTONETE U NPUCOEANHUTE Ero.

B. U3MepuTebHBIA TUCTOIET

Hucninet

KHorika
3anucu
Peaynsmop

u e yygcmeaumersibHocmu
A _JgVaVyeP
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Knonka Bks/Beika (on/off)

Mpwnbop Ultraprobe BLIkNtoYeH, Noka He HaXkaTta KHOMKa BKIOYEHUS/BbIKMOYEHUS. s BKIOYEHUS
nprubopa HaXXMuTe 1 NoAEPKMTE KHOMKY BKIIOYEHUS. NS BbIKITIOYEHUS] — OTOXXMUTE KHOMKY BKIOYEHMS.

[TopT BBOJ1a/BbIBOIA:

[aHHbIN NopT Mcrnonb3yeTcs Ans 3arpy3ku/nepedayn coxpaHeHHbIX gaHHbIX B MK, CoBMecTuTe pazbem
CO LUTEKEPOM M BCTaBbTE LUTEKEP B PpasbeM A0 Luenyka.

NMPUMEYAHME: lMNepea 3arpy3koi/BbIrpy3kon AaHHbIX yoeanTech, 4To MHTEPdENCHbIV kabenb
noaKntoYeH Kak Kk npubopy, tak u k MK.

V' CONNECTOR DIAGRAM
Fin 1 ——— VBUS

Fin 2 DATA -

Fin 3 DATA+
Fin 4 ——— DEROUND

AKKYyMyJIATOPHBIA OTCEK

B akkymynatopHom oTceke pacnonoxeHa 6atapes. BobiHbTe GaTapeto TOMbKO, €criv HEeBO3MOXHa ee
3apsgka — TpebyeTcs 3ameHa.

AKKyMyJIATOp

B naHHOM npubope ncnonb3yeTcs HUKeNb-MeTannornapuaHas 6artapes, He 3arpsisHsioLas
oKpyxatoLLyto cpeny. MNonHas 3apsiaka 3aHMMaeT OKOJO 8 YacoB, HO Bbl TAKXKE MOXETE NPOU3BOANTb
3apsaaKy 6ornee KOPOTKMMU UMK OANVHHBIMU MHTEpBanamu BpemeHun. batapes He MOXeT ObITb
NnoBpeXaeHa, eCni OCTaHETCS NOAKITIYEHHOW K 3apsiAHOMY ycTpolcTBy 6oree, yeM Ha 8 Yacos.

NMPUMEYAHMUE: Mpnbop aBTOMaATUYECKN BLIKIMIOYMTCS, €CNK 3apss 6aTapen onycTuTcs HUxXe
[OMyCTMMOrO YPOBHSA, @ Ha gucnnee otobpasnTcs coobLieHne 0 Heo6X0aUMOCTM Nepe3apsaakm
Oatapen.

PeMeIlliok

Y106kl N36exaTh crnyyanHoro nageHns npubopa, 3akpenuTe Ha HeM PEMELLOK 1 OdeHbTe ero Ha
PyKy.

PermeTop YYBCTBUTEJIbHOCTH

OQOVH 13 rmaBHbIX 3MIEMEHTOB yrpaBrneHus npubopoM. Bo Bpemsi paboTbl OH ucnonb3yeTcs Ans
perynMpoBaHus YyBCTBUTENLHOCTU. [N M3MEHEHWs1 4acTOThl BbINONHWUTE KpaTKOBPEMEHHOE HaxaTue
Ha Hero (Luenyok). B pexume yctaHoOBKW, OH cnonb3yeTcs ANs NepemMeLLeHns Kypcopa, a npu
HaXxaTumn — BbIGOP MYHKTOB.

KHonka 3anucu
ﬂaHHaﬂ KHOMKa I/ICI'IOJ'Ib3yeTCF| Anga 3anncun agaHHbIX U Bbl60pa peﬂaKTMpyeMbIX TEKCTOBbIX nonen

PaszbeMm AJId TOAKJ/JIFO9YE€HHUA HAYILIHUKOB
B naHHbIN pa3bemM NoAaKNo4YakTCA HaYLUHUKN. Yb6eauntecb, 4To LiTeKep NNOoTHO BCTaB/1IEH A0 LLENYKa.

PazbeM /151 noiK/II0YEHUS 3apsSIHOTO yCTPOKUCTBA

B OaHHbI pa3beM NoaknoyaeTcs WTeKep OT 3apsaHOro YCTponcTea. 3apsaHoe YCTpoMCTBO pa3paboTaHo
AONS NOAKMIOYEHMS B CTaHOAPTHYIO 3MIEKTPUYECKYIO PO3ETKY.

ue,.
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AKkceccyapsbl

CTaHﬂapTHbIe dKcCecCCyaphbl

HayumiHuku

HayLwHWKn cneunanbHOWM KOHCTPYKUUKM NpeaHa3Ha4veHbl Kak 451 HOLWEHUS BMECTe C Kackou, Tak u 6e3
Hee, 1 CNoCOOHbI OrpaHMYMBaTh MOCTOPOHHMUE LYMbl MPOU3BOACTBA, 3a CYET Yero nonb3oBaTernb
npmbopa OTYETNMBO CAbILWNT 3BYK Npubopa. Ha npakTuke, HayLUHWKN CMOCOOHBI YMEHbLUUTD
NOCTOPOHHUI WyM Ha 23 ab.

TonanbHbIM reHepaTop WTG-1

ToHanbHbIN reHepaTop WTG-1 — UCTOYHMK YbTPa3BYKOBOrO CUrHana, paspaboTaHHbIN AN 3anofnHeHUs
onpefeneHHon obnacTtu ynbTpasBykoM. Vicnonb3yeTcsa Ang npoBeAeHns cneLmanbHbix obcrnenosaHuni
Ha npegmeT yTedkun. [oMecTuB TOHambHbIN reHepaTop B MYCTYI0 €MKOCTb U C OOHOW CTOPOHbI
obcnegyemMoro obbekTa, MPON3onaeT HanofnHeHne 061acTn ynNbTPasBYKOM, KOTOPLIA HE MOXET NPONTH
yepes LierbHY0 MOBEPXHOCTL, @ MPOXoauT Yyepe3s niobble NycToTsbl nnu oTBepcTus. O6cnegys npu
nomoLLy ckaHupyrowero mogynsi TrisonicTM Takne o6bekTbl Kak TpyObl, EMKOCTU, OKHA, ABEPY,
nepebopKn NNu MOKKU, TOHaNbHbIA reHepaTop, NOMELLEHHbIV BHYTPb 0ObEKTa, MO3BOMNMUT BbISIBUTb YTEUKN.
[aHHbIN TOHaNbHbIN reHepaTop NO3BOSISET rEHEPUPOBATL YNbTPa3BYK pa3HOW TOHanNbLHOCTU. [eHepaTop
UMeEeT MEeXAYHAPOAHbIN NAaTEHT Ha NepeaaTyuk ynbTPasByKOBOro CUrHana, KoTopbiin 3a CHET U3MEHEHNS
YacToTbl NO3BOMSIET rEHEPUPOBaTL pas3nuyaembli curdan. [JaHHblin curHan npenaTcTeyeT ob6pa3oBaHumio
«CTOSYEN BOSHbI», KOTOPAash MOXET MCKa3UTb NokasaHus NpMbopa, 1 No3BOoNseT BbINOMHATb
obcnenoBaHuMsa npakTu4ecky noboro marepuana.

Pe3uHOBBIN 30H/, 1/11 POKYCUPOBAHUS CUTHAJIA

3oHA NpeacTaBnsieT cobol pe3vHOBBI 3KpaH KOHYCHOW doopMbl. McrnonbayeTcs Anst akpaHUpoBaHWs OT
MOCTOPOHHMX YNbTPa3BYKOBbLIX BOJSIH M AJ1S CY)KEHUS 30HbI 06CNeoBaHusi ckaHupytoLLero moayns Trisonic.

KomnsekT yBE€JINYEHHUA NJIMHBI CTETOCKOIIMUYIECKOT 0O MOAYJIA

CoctouMT 13 Tpex MeTanMYeckux CTePXHEN, MO3BONSIOWMIA MOMb30BaATEN0  YBENUYUTL  OJINHY
CTeTOCKONMYyeckoro Moayns Ao 78.8cm.

UHuTepdeiicHbIN yeTbipexBbiBOAHOU USB-kabesb

CTtaHOapTHbIN nHTepdencHbl kKabenb ans 065neHa AaHHbIMK Mexay MK n UP9000.
NMPUMEYAHUE: BoinonHate B HE ONMACHOW 30He.

BCH-92 /102 3apsHoe yCTPOKUCTBO

CraHpapTHOe 3apsifHOe YCTPOMCTBO AJ151 BCEX TUMOB TOHAJSbHBLIX reHEepaTOPOB, MPUMEHSIEMBIX COBMECTHO C
UP 9000. MNutatowas cets — 120B nepemenHoro Toka 60A, Bpems NomnHom 3apsagku okono 4 yacos. (Ons
ceten 220B nepemeHHoro Toka 50y, B ka4ecTBe CTaHOAPTHOrO akceccyapa K npubopy noctaensieTcs
3apsigHoe yctporictso BCH-92).

ue,.
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,Z[OHOJIHI/ITCJII:HBIB dKcecCcyaphbl
(He cooTBeTcTBYIOT ANpekTMBam ATEX!)

LRM-9:

CkaHupyoLLMiA MOAYIb KOHNYECKon hopMbl, MO3BOMSOLNA YBENMUNTL pagnyc aencteuns npubopa. LRM-
9 npumeHsieTcsa npy o6cneoBaHnM BbICOKOBONbLTHOIO 060pyA0oBaHNS U 0BHapyXeHUs yTeyvek Ha
DOOnbLIOM pacCTOSHUN.

CFM-9:

CKaHVIpy}OU.l,VIVI MoAyrb, NO3BONSOLLMI onpeaenAaTb 6ﬂVI3KOpaCI'IOﬂO)KE‘HHbIe YTE€4KN B BaKyyMHbIX
cucrtemax n cmcrtemax BbiICOKOro agaBrieHus.

UWC-9000:

UWC-9/10 — YnbTpa3ByKOBOW KOHLIEHTpaTOp, NO3BONSAOLWNA YyOBOUTE 30HY AencTBusa npubopa. UWC-
9/10 Hawen NpMMeHeHne A5 0OHapYXEHMA KOPOHHbIX paspsaoB, NPoboeB U NCKPEHNS
anekTponpunbopoB Ha 6e3onacHoM paccTosHMKn. MiIMeeT cnewumanbHblv Kewc.

DHC 1991

[aHHbIN aKceccCyap no3BOJIAET NCNOoJib30BaTb I'Ipl/l60p be3 HaYLIHUKOB.

['pomkoroBopuTtesib SA-2000

Komnnekt SA-2000 BknoyaeT B cebsa AMHAMUK U yCUnMTENb CUrHana, noaxoasaLwimMn ans noaknoyYeHms K
BbIXOA4y ANS HaylwHUkoB npubopa Ultraprobe.

UFMTG-1991:

UFMTG 1991 — TOHanbHbIN reHepatop reHepupyloLwWwnin yNbTpasByk B HECKOSMbKMX HamnpasrieHnsX.
MmeeT BbICOKOMOLLHLIN MepefaTynk Kpyrrnon opMbl, HaMOMHALWUA YyrbTPasByKOM AOCTYMHbIN
o6bem BO BCEX HanpaBrieHUsX.

WTG-2SP TpyOHBIH reHepaToOp yJIbTPa3ByKOBOrO CUTHaJIA

ToHanbHbIN reHepaTop UCNOoSb3yeMbI, KOraa HeT BO3MOXHOCTU NOMECTUTb CTaHAAPTHbLIA TOHANbHbLIN
reHepatop WTG-2SP BHyTpu obbekTa (Hanpumep, BHYTpU Tpyd, TENNOOOMEHHMKOB N onpeaeneHHbIX
emkocten). OcobeHHocTb — 1 glonmoBbIn WwTyuep ¢ 10-Tv BUTKOBOW TpyOHOW pe3bbon ¥ aonma un 72
atovima. Takke AOCTYNHbI NEPEXOLHUKM C METPUYECKON pe3bOo.

BP-9

Moaynb paclwmpeHus, No3BONALLUA NCNONb30BaTb HECTaHAAPTHbIE UCTOYHMKKM nuTaHmus UP9000.

BPA-9

BanacHou komnnekt 6atapen gna UP9000.

HTS-2

Kobypa ans UP9000. BknoyaeT B cebs pemeHb 1 aBa otaeneHus. MNMepebii — gnst npubéopa UP9000, a
apyron — Anst AONONHUTENbBHBIX MOAYIEN U PE3MHOBOro 3oHAa AN OOKYCUPOBKA U APYruX
akceccyapos.

Yexos
3awmTtHbI Yyexon ans UP9000.

ue,.
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LLA

YKuakoe cpencteo anis ycuneHus ytedkn. Cogepxut 12 8 oz cpeactia. (MNpumeHseTca ansg
yNbTPa3BYKOBOIO My3blpbKOBOIrO TECTUPOBAHKSA).

Pa6Gouuii pexxum

Jlucnien

Mpu paboTe Ha ancnnee otobpaxaeTcs YpOBEHb CUrHana B BUAe CTyneH4YaTon rmcTorpaMmmel 1
LMdpOBOro 3Ha4YeHNa ogHOBpEeMEHHO. Tak xe Ha aucnnee otobpaxaeTcsa BblbpaHHasa vyacToTa.
YpoBeHb 3apsaaa 6atapeun otobpaxaeTca B BUae nHankatopa B NpaBoM BEPXHEM yrny avcnnes. Tak
Xe, pSAoOM C MHOVKaTopoM 3apsiaa 6atapeun pacnonaraeTcs MHAMKaTop pexuma pabotsbl: R, S unn P.
MHaovkaTop R ykasbiBaeT Ha paboTy npmbopa B pexunme peanbHOro BpeMeHu; S — B pexnume nonyyeHus
MIHOBEHHOrO 3HaveHus1, P — pexxum yaepxxaHus makcumyma. [Npu nepeknioveHnn npubopa B pexnv
paboTbl co caBurom 6a3oBOro ypoBHSI COOTBETCTBEHHO OyayT oTobpaxaTbCs cnegyloLmne MHOUKaTophbl
RO, SO n PO.

['ucrorpamma

M'mcTorpamma nmeeT 16 cermeHToB. Kaxablni cerMeHT oTpaxkaeT uaMmeHeHne curdana Ha 3 ob. B koHue
rmcTorpammbl MPUCYTCTBYET BEpPTMKANbHAas JIMHUS, yKasblBaloLWas Ha MakcumarbHOe 3HadeHne curHana.
[aHHasa nuHuS prkcMpyeT MakcMMarnbHbI YpOBEHb CUMrHana 3a Bpemsi obcriegoBaHus. Bo Bpems
paboTbl C NPMBOPOM, KONMYECTBO OTODpaXKaeMbIX Ha TMCTOrpaMme CerMeHTOB MOXET YBENNYMBATLCS U
YMeHbLUATbCS, YKa3blBasi HA YMEHbLUEHNE UMW YBENUYEHME aMNNUTYAbl curHana. MakcumanbHas
amnnuTyada 3a Bpemsi obcnegoBaHusa 6ygeT 3acdmkcMpoBaHa Ha ructorpamme 4o Tex nop, noka:
1.amnnuntyga curHana He 6yaet 6onblue 3aMKCMPOBAHHOTO 3HaYeHus, 2. npubop He ByaeT OTKMYeH —
B AaHHbIX cny4dasix oukcMpoBaHHOe 3HaveHue byaeTt cbpoLueHo.

06 dB 40kHz R 06dB 40kHz S 06 dB 40kHz P
Pexum peanbHO20 8peMeHU =  Pexum M2HOBEHHO20 3Ha4YeHUsI =  Pexum ydepxxaHusi Makcumyma =
mopeaem R mopeaem S mopeaem P

Ha scex sapuarmax omobpaxaemcsi uHOUKamop yposHs 3apsida bamapeu

PermeTop ‘IYBCTBI/ITGIII)HOCTI/I/3BYKa

» [locmoTpuTte Ha HAuKaTopbl Npubopa. Ecnn nokasaHns HaxoaaTcs BHYTpY
[OMNyCcTMMOro guanasoHa, nHgukatop «dB» 6yaet moprath. MHamnkaTop «kHz»
(4acmoma) He JomKeH MopraTb.

«  Ecnv vHankaTop 4acToThbl MOpraeT, LWeSKHUTE HECKOMNbKO pa3 Nno perynstopy
YYBCTBUTEMBHOCTU, NMOKa MHAMKATOP YaCTOThbl HE NMepecTaHeT MopraTb, U HEe HAYHeT
MopraTb UHOMKaTOp cunbl curHana «dBx». T.e. npon3BoanTCcs HacTponKa
YYBCTBUTENBHOCTM.

* Haxogsicb B pexunme HaCTpOVIKM YyBCTBUTEJIbHOCTU, MOBEPHUTE PYYKY peryndatopa
YyBCTBUTEJIbHOCTU MO YacoBou CTpernke Oand ysenmyeHmna 4yBCTBUTENIbHOCTU U NMPOTUB
YacoBou CTpEesikn — And yMmeHbLUEeHUA.

° OﬂHOBpeMeHHO C "3aMeHeHuneMm 4yBCTBUTEJIbHOCTU USMEHAETCA U TPOMKOCTb CUIrHarna B
HayUWIHUKax.

NMPAMEYAHUE: ans nony4eHnst TOYHbIX pe3ynbTaToB obcrnenoBannst yoegmTech, YTO YPOBEHb
CUrHana HaxoguTcs B AOMNYCTUMOM AnanasoHe.

* Ecnn YyBCTBUTEJIbHOCTb 3aHMXXEHa, Ha aucnnee 0T06pa3I/ITCF| nHamnkKaTop HU3KOM
YyBCTBUTEJTIbHOCTU (CTpeﬂKa, yKa3biBarouwlas BﬂpaBO) n 6yﬂ,YT OTCYTCTBOBaATb NOKa3aHUA
cunbl curHana B gb. B Takom cny4ae, HeobxoaumMo YBEJNYUTb YYBCTBUTEJIbHOCTb, NMOKa

ue, .
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He UCYE3HET UHAONKATOP HU3KOW YYBCTBUTEMBHOCTM (NPY HU3KOWM cune curHana
MHOuKaTop ByaeT MmopraTtb NOCTOSIHHO, TaK XXe He OyaeT oTobGpaxaTbCs YPOBEHDb
cvrHana B b, noka Ha gatunk npubopa He NoCTynuT curHan G6onbLuei cunbl).

*  Ecnu yyBCcTBUTENBHOCTL 3aBbllLEHA, HA AUCNee 0TOBPasnTCA MHOANKATOP BbICOKOW
YYBCTBUTENBHOCTY (CTPENKa BNEBO) U Tak Xe He byaeT oTobpaxaTbca cuna curHana B
ab. YMeHbLlanTe 4yBCTBUTEMNBHOCTb, MOKa HE UCHE3HET NHOUKATOP, U HE NOSBATCA
nokasaHus cunbl cUrHana.

MPUMEYAHUE: Mopratowas cTpenka-nHankaTop 4yBCTBUTENbHOCTY yKasbiBaeT
HanpasreHue, B KOTOPOM HEO6XOAMMO NOBEPHYTL PYUKY perynaropa 4yBCTBUTENbHOCTH.

*  M3ameHeHune YyBCTBUTENBHOCTY NPUBOAUT K U3MEHEHUIO MOKa3aHWUii Ha rMcTorpaMmmMe u
Ha undpoBoM aucnnee.

* OavH Wwen4yok no perynatopy 4yBCTBUTEJIbHOCTU U3MEHAET '-IyBCTBVITeJ'IbHOCTb/SByK Ha
1dB

HacTpolika yacToThl
« O6patute BHMMaHWe Ha gucnnen. MHavnkaTop YactoThl (dB) gomkeH moprathb.

» Ecnu He MmopraerT, To wWenkante no Perynatopy 4yBCTBUTENbHOCTH, NOKa He 3amopraeT
MHavkaTop YacToThl.

+  Ecnwu 3amopran MHankaTop 4acToThl, U3BMEHMTE 4acTOTy NoBopoToM Perynsartopa
YPOBHS YyBCTBUTENBHOCTM (MO YAaCOBOW CTPESKe — yBENUYEHNE, NPOTUB —
YMeHbLUEHME).

KHomnka coxpaHeHHs pe3y/IbTaTOB
COXpaHeHVIe pe3ynbTaTtoB TECTUPOBAHUA:

*  LlenkHnTe No >xenTow KHOMKM 3anvcy gaHHelX. [Mpu aTom npubop OyaeTt nepeBeaeH B
pexum paboTbl ¢ NamaTblo. B gaHHOM pexrmMe GyaeT u3aMeHeHO CoaepKUmMoe
3KpaHHOW hopMmbI.

* Howmep s4yelikn namaty, B KOTOpPYO OyAyT COXpaHeHbl pe3ynbTaThl, yka3aH B NIEBOM
BepxHem yrny. Hymepauusa syeek cksosHas ot 001 go 400. Ecniv BeibpaHHas s4enka
namsTu nycras, To Ha gucnnee otobpasutca Haanucb «NOT USED».

» Ecnu BbibpaHHas aueika cogepXuT nHdopmaumio, TO oHa 0TOGpasnTCcsa B BEpXHEN
yacTu akpaHa. Ha gucnnee 6yget mopratb cnegyowas iopmMauus: Bpems, 4aTta,
cuna curHana B b, yacTtoTta, pexum ckaHupoBaHus «R», «S», «P» (RO, SO, unu PO u
3Ha4yeHne cMeLLeHmns Mpu paboTe B pexnme cMmelleHus). [None, BbibpaHHoe paHee B
HacTpoWKax, MoXeT ObiTb MCNONb30BaHO ANS 3anucy NpUmMedaHms unu koga.

* B HWxHeM nesom yrny pacnonaraetca MHOUKaTop TeKyLwero ypoBHA CUrHana B ab.

« B HM3Y Mo LeHTpy pacnonaraeTcs Tekylias yacroTa.

001 not used
25dB 40kHz R

OkpaHHasi hopma pexxuma pabomsl ¢ NaMsimsHo

* B HwxHem npaBoM yrny pacnonaraeTtca MHOUKATOp TeKywero pexuma «R», «S»
mnun «P», «RO», «SO» nnn «PO», cooTBETCTBEHHO.

CoxpaHeHUe JAaHHBIX

° Ona COXpaHeHuA [OaHHbIX, 0T06pa>|<aeMb|x Ha pgucnnee, LenkHUTe no KHorke
3anncun gaHHbIX.

ue, .
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HepesanMCb AAdaHHBIX 1 BBOZI IdHHbBIX B HOBYIO quﬁky
¢ HaxmuTe XenTyto KHOMKY 3anucy Ans nepesoaa npubopa B pexxuM paboTbl C NamsiTbio.

«  MamepuTe sYeliky NamsaTu, Bpallas pyyky perynsitopa YyBCTBUTENIbHOCTM

« LllenkHnTe nNo perynsTopy YyBCTBUTENBHOCTM OIS COXpaHeHWs1 AaHHbIX B BblGpaHHYyo
Avernky. CoxpaHeHWe BbIMOSHAETCS aHanorMyHo TOMY, KaK OMn1caHo BbilLe.

NMPUMEYAHME: TMpwu pabote ¢ MO Ultratrend BO3MOXHO COXpaHATb AaHHble BHE AOCTYMHOro
OnanasoHa (paxe, ecnu Bce 400 sveek cBoboaHbl). [1na aToro BeiGepuTe nepBytd cBOGOAHYIO
AYENKy N COXpaHUTe B Hee AaHHble. B cooTtBeTcTBUM ¢ nHCTpyKumamm k MO Ultratrend moxHo
Ha3Ha4MTb HOBbIV HOMEP.

[lepexo B pabouuril pexxum
[na nepexoga B paboynii pexuMm LLENKHUTE MO Perynatopy YyBCTBUTENBHOCTM.

BbIrpyska JaHHbIX
MNoapobHee cm. pasaen Pexmm HacTpoiku, 01 Data Transfer

PeﬂaKTI/IpOBaHI/Ie TGKCTOBOIZ I/IH(l)OpMaLU/II/I
BBopg TekcTtoBon MHopmauum B None:

e EcnuBBog poctyneH (nogpobHee cm. Pexxum HacTponku, 07 Text Editor), wenkHute no
KHOMKM 3anucu

e [lone ons BBoga TekcTta 6yaeTt mopraTb. Ecnmn none He coaepXXnUT AaHHbIX, B HEM
Oynet otobpaxartbes Hagnucbe «UNKNOWN» ¢ mopratoLwmMmM nepebiM CUMBOJIOM.

o [Ing M3aMeHeHMs CUMBOJIOB NOKPYTUTE PYYKY perynatopa YyBCTBMTENbHOCTU. [JOCTYNHbI
cnegyowme cumeonbl: Bykebl A-Z , npoben, undpbl 0-9. MNpu BpaLlLeHnn pyyKkm
perynstopa 4yBCTBUTENbHOCTM MO YaCOBOW CTPENKe CUMBOSIbI UBMEHSAIOTCS B
cnegyowem nopsigke: cHavana 6yksbl, 3atemM Lmdpbl. Ona obpaTHoro nopsaka
M3MeHeHNsi CUMBOSIOB Bpallarite pyyky B HanpaBneHUn NPOTUB YacOBOW CTPENKW.

o [ns NPUHATUA Bbl6paHHOFO cMMBONa WernkKHUTEe No perynaTtopy 4yBCTBUTEJIbHOCTU.

e Kypcop nepemectutcs Ha cneaytoLyto nosuumio. Cnegyowmn CUMBON HavyHeT
Mopratb. AHanornyHbIM 06pa3om ocyLLEeCTBUTE BBOA B BbIOpaHHOE TEKCTOBOE norne
(makc. 8 cumBornos).

e  OGHapyxvB owmnbKy BBOAA, WEMKHUTE MO PErynaTopy YyBCTBUTENBHOCTU. Kypcop
NepeMecTuTcs K KpaHeMY NpaBoOMY CUMBOITY, KOTOPbI HA4YHET MopraTb. LenkHute
eLLe HeCKOMbKO pas Mo perynsatopy YyBCTBUTENbHOCTU Tak, YToGbl Kypcop
nepeMecTuncs kK olmMboYHo BBEAEHHOMY CUMBOSY. AHaNOrMYHO TOMY, Kak OnMcaHo
BbllLe, BbIGepuTe NpaBusibHbIN CUMBOS U LLENKHUTE MO pydKe perynsatopa
YYBCTBUTENMBHOCTY.

e  3anornHuB KOPPEKTHO TEKCTOBOE MOore, HAaXMMUTE XKENTYI0 KHOMKY 3anucy Ans
coxpaHeHusi BBefeHHol nHdopmaumn. Mocne aToro Nnpubop BepHeTcs B paboynii

pPEXUM.

Location: 001 Text: [Unknown]
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- SYSTEMS INC

So advanced, it's simple




16

OKpaHHasi hopma pedakmupo8aHUsi MeKcMogo2o MoJisi

Pe>XuM HaCTPpOUKHU
,D,J'Iﬂ nepexoaa B peXum HaCTp017IKl/I BbIMNOJTHUTE cnefytouine D,eVICTBVIFIZ

1. Y6egutech, uto npmndop Ultraprobe BbikIHOYEH.
2. HaxmuTe n gepxute HaxaTon pydky perynaropa 4yBCTBUTENbHOCTU, HAXXMUTE KHOMKY
BKMOYeHns npubopa. epxute AaHHbIE KHOMKU HaXaTbiMX, NOKa Ha gucnnee He oTobpasnTtcs

Hagnuck «Menu 01; Data transfer».

NMPUMEYAHME: Ha npoTskeHUn BCero BpemMeHn paboTbl B peXnmMe HaCTPOWKK, AEPXKUTE KHOMKY
BKITHOYEHUSI Npnbopa HaxxaTow, B MPOTMBHOM Clly4ae Npubop OTKIHOYUTCS.

3. Kak Tonbko Ha aucnnee otobpasunack Haanuck «Menu 01», BbiGepuTe HEOBXOANMbIN MYHKT
MEHI0, Bpalllasi py4Ky perynsitopa 4yBCTBUTENIbHOCTM MO UM NPOTUB YacOBOM CTPESKM.

4, [ns Bxoga B BblOpaHHOE MeHH0, LWENKHUTE MO pyyke perynaropa YyBCTBUTENbHOCTU.

5. Bbl moxeTe nepentn B Ntoboe MeHO HAaCTPOWKK Npubopa, Noka KHOMKa BKMYeHust npnbopa
Haxara.

Data Transfer (Bbirpyska gansbix) BBITIOJIHATD B BE30OIACHOM 30HE

NMPUMEYAHMUE: MNMepepn Bbirpy3kon gaHHbIx ydeautech, uto npnbop Ultraprobe noakntoueH k MK npwu
nomowun USB-kabens.

Ons Bbirpy3kn aaHHbIX B MK BbiNnonHUTE cnegytoulee:
1. BbinonHute onepauuun 1-3 4ns BXoga B PEXMM HaACTPOVKM
2. [llepsbi pasgen meHto HacTpoek aenseTca «01 Data Transfer» (Bbirpyska gaHHbIX).
3. LlenkHuTe no perynatopy 4yBCTBUTENbHOCTU NS BbIrpy3kM Bcex AaHHbIx B MK (MPUMEYAHWE:

Ons nonyyeHus nogpobHon uHdopmauum no pabote ¢ MO Ultratrend™ Bocnonb3yntech
COOTBETCTBYIOLLEN MHCTPYKUMEN).

Set Time and Date (HacTtpo¥ika BpeMeHy U JaThl)
1. Y6eautecn, uto npmndop Ultraprobe BbikntoveH.

2. Haxwmute XKEeqTyo KHOMKY 3anncu n perynAatop 4yBCTBUTENIbHOCTU O4HOBPEMEHHO, 3aTeEM
KHOIMKY BKIMKOYEeHUA,

3. [ng Haevraumm no MeHio Hactpoek «Data Transfer» (Menu 01) nokpyTute pyyky perynstopa
YyBCTBUTENBHOCTU.

4. Beblbepute pasgen «Set Time and Date» (Hagnucs «Menu 02» 6ygeT mopraTtb) U LLENKHUTE MO
perynatopy 4yBCTBUTENbHOCTM.

5. LUlenkasi no perynatopy 4yBCTBUTENbLHOCTU, BbIDEPUTE HACTPanBaEMbI NapameTp: OeHb, MecsL
unu rog (BblOpaHHbI NapameTp OyaeT mopraTb).

6. nOprTI/ITe PY4KYy perynatopa 4yBCTBUTESIbHOCTU O114 Bbl60pa Tpe6yeM0ro 3Ha4YeHunqa

7. U.leﬂKHI/ITe no perynatopy 4yBCTBUTESNTIbHOCTU ANA NPUHATUA BHECEHHbIX N3MEHEHNN
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8. [lepengnTe K HACTPOKKE BPEMEHU U BblIOEpUTE HacTpanBaeMbli NapaMeTp: Yachl UM MUHYTHI
(BbIOpPaHHbIM NapameTp OyaeT ObICTPO MopraThb).

9. BblbpaB napameTp, NOKPYTUTE PYUKYy perynsitopa YyBCTBUTENbHOCTM Ans BbiGopa HeoGXoANMOro
3HaveHus. LLlenkHnTe no perynaTtopy YyBCTBUTENbHOCTM AN NPUHATUS BHECEHHbBIX U3MEHEHMA

10. 3aBepLumB HacTpPoOKKy, Bolbepute «EXIT» (momkeH mopratsb)
11. WenkHuTe no perynaTopy YyBCTBUMTENbHOCTU AMs Nepexona B [MaBHOE MEHI0

12. Bbibepute pasgen «PGM» (Bbixog 13 HacTpowku), Hagnucek «Menu 10» gomkHa moprathb.
LLlenkHWTe No perynaTopy YyBCTBUTENBHOCTU AN Nepexoa B pabounii pexmm.

NMPUMEYAHUE: Ina nsameHeHus cpopmata aatbl co craHgapta CLUA Ha mexayHapoaHbin cTaHAapT U
ob6paTtHo cM. pasgen MHeTpykuun «Menu 08 Date Formaty.

Menu 02 Select Time 15:30  Exit
Set Time & Date Date 1/01/99
Lenyok

dB Scale Select (Br160p MaciTaba 1mkaJjibl ypoBHs CUTHaAJ/IA)

HocTtyneH BbIGOp ABYX TMMNOB MacLuTaboB ypoBHs curHana. [laHHas HacTponka onpeaensieT NonoxXeHne
6a30B0Oro ypoBHs cunbl curHana. Beibpas 6a30BbIvi ypOBEHb, BCe pe3ynbTaTbl TECTMPOBaHus byayT
onpeaensTbcs ncxoasa 3 Hero. Macwtab cunbl curHana moxeT ObiTb BbiOpaH AByx TMMNOB: Relative
(OtHocuTenbHbIN) 1 dB offset (YpoBeHb cmeLleHus).

MapameTp Relative yctaHaBnuBaeT MnuHMMarnbHbIN ypoBeHb curHana 0 gb, cooTBeTCcTBYET 3aBOACKNM
HacTponKam.

MapameTp dB offset no3BonsieT yctaHOBUTbL TpebyeMbIit MUHUMAarbHbLIA YPOBEHb cUrHana. [JaHHbIN
YPOBEHb MOXET ObITb NtobbIM, 6onblmm ctaHgapTHoro (0 ab). YcTtaHoBuB Tpebyembin ypoBEHb, He
3abbiBaviTe BblYMTaTb €ro U3 NokasaHui Nnpubopa Anst TOYHOro onpeaeneHns cunsl curHana B ob (7.e.
ecnu cMelleHne 3agaHo yposHeM 10 ob, a nokasaHusa npubopa — 25 b, To To4HOE 3HayYeHne cunbl
curHana coctasut 15 gb).

[nsa Toro 4yTOObI 334aTh YpOBE€Hb CMeLLlEeHNA BbINOJTHUTE cneayolee:

1. Y6eautecn, uto npmndop Ultraprobe BbikntoveH.

2. Haxwmute XKEeqTyo KHOMKY 3anncu n perynAatop 4yBCTBUTENIbHOCTU OQHOBPEMEHHO, 3aTeEM
KHOMKY BKIMKOYeHUA,

3. [Ons HaBurauum no meHio HacTpoek «Data Transfer» (Menu 01) nokpyTuTe pydKy perynsitopa
YyBCTBUTENBHOCTM.

4. BeblbepuTe pasgen «dB Scale Select» (Hagnucek «Menu 03» Gyget mopraThb).
5. LlenkHnTe No perynsitopy ypoBHs YyBCTBUTEILHOCTMU.

6. TlokpyTuTe perynstop ypoBHS 4yBCTBUTENbHOCTM, YTOObI BbiOpaTb Tpebyembin TMn MacwTaba
(Relative unu Offset).

7. LUWenkHnTe no Perynsatopy ypoBHS YyBCTBUTENbHOCTU, ANS NPUHATUS UBMEHEHUIA.

8. Bbibepute pasgen «PGM» (Bbixog w3 Hactpowiku), Hagnucb «Menu 10» pgomkHa MopraTb.
LLlenkHuTe No perynatopy YyBCTBUMTENBHOCTM Afsi Nepexoaa B pabounin pexum.
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- SYSTEMS INC So advanced, it's simple



18

Menu 03 Select dB Scale Select
dB Scale Select Relative
Y
Lenyok

dB Scale Select |

l

Offset Mpokpymka

dB Offset (YpoBeHb cMellleHUsI CUT'HAJ1a)

[aHHbIN pa3gen MeHH NO3BOSAET YCTAHOBUTL YPOBEHb CMELLIEHNS CUIbl CUrHana, Ans AaHHbIX,
cHumaewmbix B pexxume dB offset scale (nogpobHee cm. paszgen meHto 03 dB Scale Select).

[ns 3agaHusa ypoBHSA HeobxoanMmo:
1. Y6epautecs, uto npmndop Ultraprobe BbikntouveH.

2. HaxmuTe XenTyto KHOMKY 3anucu 1 perynstop YyBCTBUTENbHOCTU OAHOBPEMEHHO, 3aTEM
KHOTKY BKITHOYEHMS],

3. [Ons Hasurauum no MeHio HacTpoek «Data Transfer» (Menu 01) nokpyTuTe pydKy perynstopa
YyBCTBUTENBHOCTU.

4. Bblbepute pasgen «dB Offset Val» (Hagnucb «Menu 04» BygeT mopratb) U LLENKHUTE Mo
perynsatopy YyBCTBUTENBHOCTMU.

5. Haagnuce dB Val (00) 6ygeTt mopratb

6. [lpokpytute Perynatop ypoBHS 4YyBCTBUTENBHOCTW, YTOObI YCTaHOBUTH TpebOyemblii ypOBEHb
CcCMeLLeHuns

7. |.|.|,eJ'IKHI/ITe no PerynﬂTopy YyBCTBUTEJIbHOCTU O1A NPUHATUA N3MEHEHNIN 1 BO3BpaLlleHnA K MEHIO

8. Bbibepute pasgen «PGM» (Bbixog v3 HacTpowiku), Hagnuce «Menu 10» gormkHa mopraTb.
LLlenkHuTe no perynaTtopy YyBCTBUTENBHOCTM Arsi epexona B paboumnin pexvm.

Menu 04 Select dB offset Val
dB offset  Val dB VAL = (00)
Lenyok

Display Mode (Pexxum oTob6pakeHus)

CywiecTBytoT cnegyroLwme pexumbl paboTel gucnnes: Real Time (Pexvm peanbHoro Bpemenu), Snapshot
(Pexxum nonyyeHusa MrHoBeHHoro 3HayeHus) u Peak Hold (Pexum yaepxxaHus nukoBoro 3HaveHust). Real
ue Time — cTaHOapTHbIN PexXUM Npy Ucnonb3oBaHun Nnpubopa. Snapshot oueHb NoneseH npu obcnegoBaHuUsX,

A _JgVaVyeP
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B KOTOPbIX TpebyeTcs cpaBHEHWE MONMyYEHHbIX pe3ynbTaToB. Snapshot yaepkmBaeT nokasaHusi Ha gucnnee.
MokasaHusi MOryT ObITb OGHOBIIEHBI HAXkaTUEeM Ha KHOMKY 3anucu. Hanpumep, npy noMoLuy AaHHOTo
pexuma paboTbl MOXXHO OnpeaenTb MECTo B 060pyaoBaHMM, B KOTOPOW CUrla CUrHana MakcuMarnbHa.
YcTaHoBUTE 30H Ha AaHHOW TOYKE M HaXKMUTE KHONMKY 3anucy, NOCre Yero Ha aKpaHe NosiBUTCS TEKYLLIMIA
YPOBEHb CUrHana u 6y4eT HEM3MEHHbBIM, NMOKa He HaXkaTa KHOMKa 3anvcy NoBTOPHO. [axe npu U3MeHeHun
3ByKa B HayLLIHVKaX, NokasaHus Ha aucnnee 6yayT Hem3MeHHbI. [lpyriM NpMMepomM MOXeT GbiTb

MHOXeCTBEHHOEe 06cnefoBaHNe NOALUMMHUKOBBIX Y3MOB: HaXUMas KHOMKY 3anucu Ansg U3MeHeHust
nokasaHui Ha aucnnee u cpaBHuBas 3ByK. Peak Hold oTobpaxkaeT MakcManbHbIN YpOBEHb CUMbI CUrHana.
MokasaHWa N3MEHATCA TONbKO NpW yeuneHum curHana. 'merorpamma 6yaet M3MEHSITbCS Kak B 60MbLLUYHO,
TaK U MEHbLLYH CTOPOHY, @ YPOBEHb CUrHara B IeBOM BEPXHEM yriy 6yaeT HenaMeHHbIM. ToHKast
BepTMKanbHas NMHUS Ha rMcTorpaMMe ykasbiBaeT MUKOBOE 3HaveHne. COHpoc MMKOBOrO 3HAYEHMS MOXET
ObITb Npon3BeaeH u Npu nepexoge B pexxum Peak Hold, unn otknoyeHnem npnbopa, nnm nameHeHmem
YacToThl.

[na Beibopa pexuma paboTsl aucnnes:
1. Y6eautech, Yto npubop Ultraprobe BbIkmo4eH.

2. HaxmuTe XenTyto KHOMKY 3anucu 1 perynstop YyBCTBUTENbHOCTU OAHOBPEMEHHO, 3aTeM
KHOMKY BKITHOYEHMS],

3. [Ons Hasurauum no meHio HacTpoek «Data Transfer» (Menu 01) nokpyTuTe pydKy perynstopa
YyBCTBUTENBHOCTU.

4. Bblbepute pasgen «Display Mode» (Hagnucb «Menu 05» 6yget mopraTb).
5. UlenkHnTe no perynatopy ypoBHSI YyBCTBUTENBHOCTMY.

6. [lokpytute Perynstop yyBcTBUTENBHOCTU ANs Bbibopa Tpebyemoro pexunma (Real Time, Snap Shot
unu Peak Hold).

7. LUWenkHute no Perynstopy YyBCTBMTENbHOCTU ANS NMPUHATUS USMEHEHWI U Nepexofa obpaTHo B
PEXMUM YCTaHOBKM.

8. Bbibepute pasgen «PGM» (Bbixog v3 HacTpoviku), Hagnuck «Menu 10» gormkHa moprartb.
LLlenkHuTe no perynatopy YyBCTBUTENBHOCTM Arsi epexona B paboumnin pexvm.

Menu 05 Select Display Mode
Display Mode Real Time
I
Wenyok | lpokpymka
Display Mode Display Mode
Peak Hold Snap Shot
Ljenyok

Calibration Due Date ([laTa ciepyouiei Kal1u6pOBKH)

an BXoae B JaHHOe MEHI0 Ha aucnnee OTO6pa3I/ITCF| pekoMeHgoBaHHaA aarta cne,qyrou.l,eﬁ
KaJ'II/I6p0BKI/I/TeXHM‘-IeCKOFO O6CJ'Iy)Kl/IBaHI/IF|, yCTaHOBJIEHHadA Ha 3aBoe. OTO e4MHCTBEHHbIN pasagen MeHto,
KOTOprVI HeOOoCTyneH Ond pegakTupoBaHUA. [aHHbIn napamMeTp MOXeT ObITb N3MEHEH TONMbKO Ha 3aBoae
nnn B CepBUCHOM L EHTpE Mnocrie npoBegeHna TexHn4eckoro OGCﬂy)KMBaHMFI mnnn KaJ'II/I6pOBKI/I.

ue NMPUMEYAHME: paHHbI napameTp He MOXeT OblTb M3MEHEH MOfb3oBaTeNeM.
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Text Editor (PegakTHpoBaHHe TEKCTOBbIX MOJIEN )

[aHHbI NnapameTp NO3BONSET BKMHOYATb U OTKMOYATb BO3MOXHOCTb PeAaKTMPOBaHWS AaHHbIX B TEKCTOBbIX
nonsix Npy coXpaHeHUn AaHHbIX B paboyem pexume. [ina paspelleHns BBOAA AaHHbIX, YCTAHOBUTE
napameTp B «ON». Ecnn pegakTtmpoBaHue TekcTa 0yaeT ocywlectensTecs B 10 Ultratrend™ wnun ero
pefakTupoBaHue He TpebyeTcsi, ycTaHoBUTE napameTp B cocTosiHne «OFF».

[ns nsMeHeHnsi COCTOSIHMS NapameTpa BbINOMHUTE criegytoLlee:

1. Y6eautech, Yto npubop Ultraprobe BbIkmo4eH.

2. Haxwmute XENTYKO KHOMKY 3anncu n peryndaTtop 4yBCTBUTESNIbHOCTU OAHOBPEMEHHO, 3aTEM
KHOMKY BKITHOYEHUA,

3. [Ons HaBuraumm no MeHo Hactpoek «Data Transfer» (Menu 01) nokpyTute pyyKy perynsiropa
YYBCTBUTENBHOCTH.

4. BblbepuTe pasgen «Text Editor» (Hagnucbk «Menu 07» 6yaeT mopratb).
5. LlWenkHuTe no Perynsatopy 4yBCTBUTENLHOCTM AN nepexofa B pexum Text Editor

6. Bpalwas pydky perynsatopa YyBCTBUTENLHOCTW, Bbibepute coctosiHue napametpa: «OFF» unu
«ON»

7. LUWenkHute no Perynstopy YyBCTBUTENbHOCTU AN MPUHATUS UBMEHEHWUI U Nepexoda obpaTHO B
PEXMUM YCTaHOBKM.

8. Bbibepute pasgen «PGM» (Bbixog w3 Hactpowikv), Hagnucbe «Menu 10» pgomkHa mopraTb.
LLlenkHuTe No perynatopy YyBCTBUMTENbLHOCTM Ars nepexona B paboymin pexvm.

Menu 07 Select Text Editor Select
Text Editor Text Editor = (OFF)
A
Ljenyok

Text Editor Select
Text Editor = (ON) Mpokpymka

Date Format (®Popmat gaThi)

HocTyneH BbIbop AByx popmatoB: cTaHgapTHbIN dhopmaT CLUA (Mecsau/aeHb/roa) u MexayHapoaHbIN
dopmar (geHb/mecau/ron).

[na nameHeHuns gopmaTthbl AaTbl:
1. Y6eautecn, uto npmndop Ultraprobe BbikntoveH.

2. HaxmuTe XenTyto KHOMKY 3anucu 1 perynstop YyBCTBUTENbHOCTU OAHOBPEMEHHO, 3aTEM
KHOMKY BKITHOYEHNS,

3. [ns HaBurauum no mMeHio HacTpoek «Data Transfer» (Menu 01) nokpyTuTe pydKy perynsitopa
YyBCTBUTEIBbHOCTU.

4. BblbepuTe pasgen «Date Format» (Hagnucek «Menu 08» 6yoet mopraThb).
5. LlenkHuTe no perynsaTopy YyBCTBUTENbHOCTM AN BXOAA B pasfen naMeHeHunst opmartsl 4aThbl.

ue 6. U.leﬂKHI/ITe no perynaropy 4yBCTBUTEJIbHOCTU
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7. Ha gncnnee otobpasutcs criegyowuin coopmat gatel «mm/dd/yy», KOTopbI 6yaeT mopraTtb.
8. [nsa nameHeHus popmata Ha « dd/mm/yy» NOKpyTUTE pPYdKy perynsaTopa YyBCTBUTENbHOCTY.

9. ,D,J'Iﬂ BbIX04a NOBTOPHO LLUEJNTKHUTE NO perynAaTopy 4yBCTBUTEIbHOCTH.

Factory Defaults (HacTpoliku no ymosi4aHuo)

OTOT pexnM No3BONISIET NONb30BATEN0 COXPaHUTbL UMW YAansATb MHGOPMALIMIO, COXPaHEHHYIO B
npubope, 1, BOCCTAHOBUTbL 3aBOACKME HACTPOMKN MHCTpyMeHTa. MoaTeepxaeHne «YES» o3HavyaeT, 4to
BGOPTOBOM KOMMbLIOTEP BEPHET NCXOAHbIE 3aBOACKNE HACTPOMKM MO YMOMNYaHUIO, 1 BCE COXPaHEeHHble
JdaHHble 6yayT yoaneHsl. HaxaTue kHonku «NO» coxXpaHWT BCce AaHHble U TeKylliMe HacTpPonKu npudopa.

CTaHﬂapTHbIe 3aBO/JCKHeE HaCTpOﬁKH!

YyBCTBMTENBHOCTb — MaKCMarnbHas

Yactota =40 kl'y,

Pexum = Pexxum peanbHOro BpemMeHu

Wkana dB = OTHOCKTENbHas

3Ha4eHune oTKNnoHeHust = 0

PepaktupoBaHue Tekcta = ON

MHavkaTop MakcumarnbHOro 3HadeHms (Ha ructorpamme) = 0

[ns Bo3Bpara K 3aBOACKMM HACTPONKaM:
1. Y6eautecn, uto npmndop Ultraprobe BbikntoveH.

2. Haxwmute XENTYK0 KHOMKY 3anncu n perynatop 4yBCTBUTENIbHOCTU OAHOBPEMEHHO, 3aTEM
KHOMKY BKIMKOYeHUA,

3. [ns HaBurauum no meHio HacTpoek «Data Transfer» (Menu 01) nokpyTuTe pydKy perynsitopa
YYBCTBUTENBHOCTH.

4. Beblbepute pasgen «Factory Defaults» (Hagnuce «Menu 08» GyaeT mopraThb).

5. [ns Bxoga B Bbl6paHHbIl7I pasaen MeHH, WerkKHUTE No perynAaTopy 4yBCTBUTEJIbHOCTU

6. Bpawas pydky perynatopa 4yBCTBMTENbHOCTHU, Bbibepute «YES» nnm «NO».

7. |.|.|,eJ'IKHI/ITe Nno perynAatopy 4yBCTBUTEJIbHOCTU ONA NMPUHATUA M3MEHEHNA N BbIXO4a B rnaBHOE
MEHIO.

8. Bbibepute pasgen «PGM» (Bbixog u3 Hactpomkm), Hagnuck «Menu 10» gorkHa mopraTb.
LLienkHuTe No perynaTtopy YyBCTBUMTENbLHOCTM Ars nepexona B paboymin pexum.

Menu 09 Select Factory Defaults
Factory Defaults Confirm = (NO)
Lenyok |

Factory Defaults |
Confirm = (YES) lMpokpymka

Exit to program (Bbixo/ U3 pexkvMa HaCTPOWKH )
|.|.|,eJ'IKHI/ITe no perynatopy 4yBCTBUTEJIbHOCTU OJ14 BbiXO4a U3 pexnma HaCTpOIZKVI.
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OnepanyoHHasA MHCTPYKLIUS

CkaHUpyoOUUK MOAYJIb C TexHoJorrueun Trisonic
1. Mopaynb nogknioyaeTcs cnepeau npubopa.
2. CoBMeCTUTE KOHTaKTbl, PACMONOXEHHbIE HA 3adHEN CTEHKE MOAYNS, C YETbIPbMS pasbeMamu,
pacnonoXeHHbIMU Ha NepeaHen cTeHke nameputensHoro nuctoneta (AIM), n nogknoynTe ero.
3. [Onga 6onblunHCTBa 3afay 4OCTATOYHO YCTaHOBUTL YacToTy 40 L.

MeToauKa O6CJI€,£LOBaHI/IH HeHCHpaBHOCTeﬁ, IMPpOABJIAIOIIUXCA B BO3,£[YLLIHOﬁ cpene

MeToauka onpegeneHns HencnpaBHOCTEN, MPOSBNAIOWMXCH B BO3AYLLUHOW cpefe, 3aknioyaeTcs B
nocTeneHHoM NpubnmkeHnn K pesynstaTy. Ecnu B 3oHe o6cnegoBaHns CAMWKOM MHOTO
YNbTPa3BYKOBbIX BOMH, YMEHbLUUTE YyBCTBUTENLHOCTb, Noaknounte PESMHOBLIV 30H ANS
SOKYCUNPOBKU CUMHAJIA (onucaHHbIN Hke) 1 Nnpogormkante obcrnegosaHue. YposeHb 3Byka byaet
NMOCTOSIHHO YBENWYMBATLCS, YTO 3aTPYOHSAET BbISBIEHNE MeCTa HEMCNPaBHOCTH, NPOJoMKanTe
yMeHbLUaTb YyBCTBUTENBHOCTbL A0 TEX MOP, MOKa HE CMOXEeTe ONpeaennTb MECTO C HauBbICLLEN CUMOK
3BYKOBOrO CMrHana.

HaymHuku

[ns ncnonb3oBaHWst 4OCTATOYHO MOAKMHYUTBL HAYLLIHUKK K pasbeMy Ha Kopnyce npubopa u oaeHb Ha
ronosy. Mpu paboTe B kacke pekoMeHayeTCcs UCNornb3oBaTh cneunanbHble HaywHukn ot UE Systems
moaenu DHC-2HH.

Pe3uHOBBIV 30HA, 1711 POKYCUPOBKU CUTHAJIA
,D,J'Iﬂ MCcnosfb3oBaHNA HaaeHbTe ero Ha CKaHVIpyPOLIJ,I/IIZ WIN KOHTaKTHbIN Moayrnb.

NMPUMEYAHUE: Bo usbexaHue nospexaeHus moaynsa otcoeguHnte ero JO HageBaHWUs UNKN CHATUS
pPe3nHOBOro 3oHAa.

CTeTOCKONMHUYECKHUH MOYJIb

e COBMECTUTE KOHTaKTblI, pacnofioXXeHHble Ha 3aHen cTeHke MoaynA, C YeTblpbMA padbeMaMu,
pacnosioXXeHHbIMN Ha nepep,He|7| CTEeHKEe NU3MEPUTETIbHOIo NMcToneTa (I/II'I), N NOOKITIOYNUTE €ero.

e [lpukocHuUTECH MOAYNEeM 00 o6crneayemMon 30HbI.

MeToauka paboTbl C AaHHLIM MOAYINEM aHarormyHa meToauke paboTbl CO CKaHUPYIOLWMM MOAYNEM U
3aknioyaeTcs B MOCTENEHHOM NpUBNMXKeHnn K pesynbTaTy. B psae cnyyaeB npuxoanTcs UCMONb3oBaTth
CTETOCKOMUYECKM MOLYIb, ycTaHOBMB NPy 3TOM MaKCUManbHbINA U 6IM3KWIA K HEMY YPOBEHb
YyBCTBUTENMbHOCTU. OQHAKO NpY 3TOM BO3MOXHO HarnoXeHne NOCTOPOHHETO YNbTpasByKa, YTO MOXeT
NPUBECTM K BO3HUKHOBEHMIO oLuMGOoK. Mpu 3ToM pekomeHayeTcsa HageTs PESVMHOBLIV 30HA ANA
OOKYCUPOBKN CUIMHAJA Ha cTeTOCKOMMYECKUA MOgYIb A5151 M30NIMPOBaHUS €ro OT NOCTOPOHHEro
ynbTpasBykKa.

KomiiekT yYBE€JIHWYEHUA NJJIMHBI CTETOCKOIMUYIECKOI'0O MOAYJIA
1. CHuMMUTE CTETOCKOMUYECKUIA MOAYITb C U3MEPUTENBHOIO NUCToNeTa.
2. OTkpyTUTE MEeTanIMYEeCcKUin CTEPXKEHb OT CTETOCKONMNYECKOro MOLYNA.
3. OcmoTpuTe pe3bby Ha CTEPXKHE, KOTOPbIM Bbl TOMBKO YTO OTKPYTUNK, HANOQUTE B KOMIIIEKTE
nocTaBku Npubopa CTeEPXKEHb C TaKoW e pe3bbon — 370 «basoBas 4YacTby.
4. TlpukpyTnTe «6a3oByo YacTb» K CTETOCKONMUYECKOMY MOAYIHO.
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5. TNpu Heo6xoaMMOCTM MCMOMNb30BaHMS BCEW AOCTYNHON ANWHbI 78.8 cM, HakanTe Takke
«CPEeHIoK YacTby» (CTEepXKeHb C BHYTPEHHEeN pe3bbori Ha OHOM KOHLIE) U NPUKPYTUTE ee K
«bas30BoOI YacTu».

6. [MpukpyTute «6a3oBylO YacTb» K CPEOHEN «4aCTu».

7. Ecnwn npu paboTe He noTpebyeTcs gaHHasa AnnHa, MPOUrHOPUPYNTE N.5 n NpukpyTUTe
«KOHLIEBYHIO YacTb» K «6a30BOM YacTuny.

3apsaaka UP9000 BbINONMHATL B BE3OMNACHON 30HE
e T[logkntounTe Kabenb OT 3apsiAHOroO YCTPOWCTBA K cneunanbHoMy pasbemMy Ha npubope UP9000,
a 3aTeM BKITIOYUTE 3apsgHOe YCTPOWCTBO B PO3ETKY.
e YbepguTechb, YTO CBETOANOA, PACMONOXEHHbIA Ha KOPMyCce 3apsiAHOro YyCTPONCTBa, MOPraeT npu
3apsiake.
e [lpu nonHow 3apsake 6atapen avon noracHeT. VIHCTPYMEHT MOXeT OoCTaBaTbCs NMOAKITHOYEHHbBIM
k ceTn 6e3 Bpena 6atapen. Bpema 3apagku npubnmnsntenbHoO coctaBngaeT 4 yaca.

MPEOYMNPEXOEHMUE: Ncnonb3ynTte TONbKO peKOMEeHAOBaHHOE 3apsiAHOe YCTPONCTBO KomnaHum UE
Systems (BCH-9 nnn BCH-92). icnonb3oBaHve Apyrnx yCTPOWCTB aHHYNMPYeT rapaHTUnHbIe
ob6sA3aTensCcTBa U MOXET NPUYNHUTL Bped baTtapee.

ToHanbHbIM reHepaTop (UE-WTG-1)

e  BknounTe TOHanNbHLIN reHepaTop, NepeBeas PerynsaTop ypoBHS curHana nmbo B NonoxeHue
"LOW" ans noy4yeHus HU3KoW aMnnuTyapl curHana (pekomeHayeTcst A1s eMKOCTen Manoro
o6bema) nnu "HIGH" anst nony4enusi Bbicoko amnnutyabl. Mpu padoTe ¢ BbICOKMM YPOBHEM
aMnNnnTyabl TOHamNbHBIN FEHepPaTop MOXET 3aMoSTHUTL YNbTPa3BYKOM €MKOCTb C O4HOPOAHOMN
BHYTPEHHEN NOBEPXHOCTbI0 06bemom Ao 113,3 M3,

e [lpu BKNOYEHMM TOHANbLHOIO reHepaTopa, kpacHas flamrnoyka, pacnosioXeHHas Ha nepegHen
naHenu CHU3y OT pasbema Ans 3apsagkv, Mepuaer.

e [lomecTute TOHanbHLIN reHepaTop BHYTPb obcriegyemMoro o6bekTa/koHTENHEpPa U 3aKporTe nnum
npukpounTe ero. 3atem obcrneaynTe 30HY BO3SMOXHOW yTeYKM npy nomoLumn TrisonicTM
CkaHupytoLlero moaynsi npubopa Ultraprobe B oxugaHum ToHanbHoro 3syka. Hanpumep, ecnu
obcrneagyeMbll OB BLEKT MMEET YyTeUKy OKOSO OKHA, PacnonoXuTe TOHamNbHbIA reHepaTop C
BHYTPEHHEN CTOPOHbI OKHa, 3aKpoWTe ero n HayHuTe obcnegoBaHne ¢ NPOTMBONONOXHOM
CTOPOHBbI.

o [Ina onpegeneHuns coctosHua 6aTtapen TOHaNbHOro reHepaTopa yCTaHOBUTE YyBCTBUTENbHOCTb
npubopa Ha CAMbI HU3KIN YPOBEHb, yactoTy npubopa Ultraprobe pasHyto 400 n
cnylwamnTe 3BYK OT Hero. [lormKkeH cnblwaTtbCs NPOAOIHKUTENBHbIN 3BYK. ECnv BMecTo aToro
CNbILWMTCA «NUKaHbey, TpebyeTcs nonHasi nepe3apsigka batapen TOHaNbLHOIO reHepaTopa.

3apg/Ka TOHaJIbHOr'O reHepaTopa BbINOMHATb B BE30MNACHOWN 30HE
e T[ogkntounTe kabenb OT 3apsigHOrO YCTPOMCTBA K CNeLManbHOMY pasbeMy Ha TOHanbHOM
reHepaTtope, a 3aTeM BKIouMTe 3apsiaHOe YCTPOMCTBO B PO3ETKY.
e YGeauTech, YTO CBETOAMOL, PACMONOXKEHHbIN Ha Kopryce 3apsiAHOro YCTPOWUCTBA, ropuT Npu
3apsgke.
e [lpu nonHoii 3apsiake 6atapen AMoL NOTYXHET.

[Tosie3HbIE 3aMeYaHUA
Mepen paboTon ¢ npnubopom pekoMeHAYeTCA 03HAKOMUTLCS ¢ pa3genom «ObracTv NpUMeHeHUsI»,

YTOObI 3HATb npuHUMN MeTOAUKN TECTUPOBAHUA.
Huxe npmeeaeHbl HEKOTOPbIEe NOACKAa3KN, KOTOPble MOryT BblpYYUTh Bac B CNOXHOW cutyauun.

Ecnu Bbl He MOXeTe cuMTaTh NokasaHusa ¢ npubopa Bo BpeMsl 06CneaoBaHuns:

e MeToanka HaxaTb-OTNYCTUTb-HaXKaTb: MOMbITAWTECh CYATATb MOKA3aHWS MPU HaXaToW KHOMKe
TecTnpoBaHu4. KpaTKOBpeMeHHO HaXXMWUTe KHOMKY 3annucu Ana CoxXxpaHeHua 3Ha4YeHud. Ecnn Bam
He Tpe6yeTc;| COXpPaHATb pe3ynbTaTbl, HAXMUTE Ha perynaTtop 4yBCTBUTEJNIbHOCTU AJ1A BO3BpaTa
B paboymn pexum.
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MPUMEYAHUE: TNpubop GymoeT oOTKMoYeH 4epe3 5 cekyHO, eCnu KHOMKa BKNYeHus He 6Gyaer
NOBTOPHO Haxara.

e MeTOoaMKa MOMyYeHUs] MIHOBEHHOIO 3HAYeHMWs: B Criyyae, ecnn Nno Kakon-nnbo npuymHe BO
BpeMs TeCTa Bbl HE CMOXeTe cuMTaTb NokasaHus npubopa, neperante B peXmnm HaCTPOWKM,
panee B meHio «Display Mode» (Menu 5). Buibepute pexum «Snap Shot» n BepHutech B
pabouunit pexum. B Takom pexrme TecTupoBaHus Npubop GyaeT BbINONHATE U3MEPEHNS aaxe
NMpyv HaxaToM KHOMKe BKMOYeHUa. [ns ObiCTporo npocMoTpa, nogseauTe npubop K
obcrnenyeMon 30He, HaXXMUTE U AePXKUTE KHONMKY, YTOObl 3addUKCMpPOBaTh 3HAYEHNeE.

Ons cnegywwiero naMepeHusa nNnpocTto OoTnyCcTuTe KHOMKY U HaXKMUTE CHOBA.

CDYHKLU/IH dBTOMATHY€CKOI'o OTK/JIIOYEeHUA

Ultraprobe 9000 o6opynoBaH (hyHKLMEN aBTOMATUYECKOro OTKMOYeHNss batapen, KoTopas no3sonseT
OTKIMoYaTb NPUOOP NPY HN3KOM YPOBHE 3apsiaa, YTO yCTpaHSeT BO3MOXHOCTb NOMyYeHMs NOrpeLlHoCTH B
OaHHbIX 13-3a HU3KOrO YpoBHSA 3apsaa. [pu nepexoge npubopa Ultraprobe 9000 B pexum
aBTOMAaTUYECKOro OTKIOYEHUS He ByaeT CrblleH 3BYK B HayLLIHUKaX, U He ByayT oTobpaxaTbes
nsMmepeHns Ha gucnnee. [ing nepesoga npnbopa B HOpMarnbeHbI pexnm paboTsl, 3apagnte 6aTtapeto
npu nomowm 3apsgHoro yctporictesa BCH-92.

[lepe3arpy3ka KoHTpoJlJIepa npubopa

C Lenbro ©e3onacHoOCTU Ha an60pe He npeaycMoTpeHa oTaelibHadA KHOMKa A1 nepe3arpy3km
KOHTpOnepa. I'IpM HeO6XOD,I/IMOCTVI BbINOJIHUTb Nepe3arpysky, oTcoeanHuTe 6aTape+o Ha O4HY MUHYTY,
3aTtemM nogkrnr4nTe ee 06paTHO.
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OHpeAe}IeHI/Ie yTedeK

B naHHom paspene 6yget onncaHo obHapyXeHne yTedek B cucTemax C BbICOKMM AaBNEHNEM U yTEYeEK B
BaKyyMHbIX cuctemax. (Ans nonyyeHns nogpobHon nHopmaLmm kKacaTenbHO BHYTPEHHNX YTeuYekK, Takmx
KaK yTe4ku B 3aCrOHKax U NapoBbiX KnanaHax, nepenante K COOTBETCTBYOLWEMY pasaeny).

Kakune pesynbTaTbl N03BONSAET NOMYy4YMTb YNbTPa3ByK Npyu HeobxoanmocTn obHapyxuTb yTeuky? Korga
ras NPOXoAuT CKBO3b OTBEPCTUE HEBOMBLLOIO CeYeHNs Noa AaBneHneM, OH MeHsSIeT TN NoToka oT
NaMWHapHOro C BbICOKMM AaBneHmem 4o TypOyneHTHOro ¢ Huskum (Puc.1). TypbyneHTHbIM NOTOK
BbI3blBAET MOSBIIEHME LUMPOKOrO CNekTpa 3BYKOB, HasbiBaeMbIX «6enbimM WyMomy. B cnektpe yactot
6enoro wyma NpUCyTCTBYIOT yrbTpa3BykoBas cocTaBnsiowas. Kpome Toro, ynbTpassyk,
NpUCYTCTBYIOLWUIA B TYypOyneHTHOM NoToke, o6nagaet Hanbonbluen rpOMKOCTbIO, T.0. AaHHbIN CUrHan
[0CTaToOYHO MPOCTO OOHAPYXUTb.

4
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" - f — Puc. 1: Ymeyka e cucmeme 8bICOKO20 0asrieHusi

YTEUKM MOTYT BO3HMKATb Kak B CUCTEMaX C BbICOKUM AABMNEHUEM, Tak U B BaKyyMHbIX cuctemax. B
ntobom crnyyae npouecc hopMMPOBaHKS YrbTpasByka OyaeT 0aAMHaKOBbIV U aHaNOrM4YeH ToMy,
KOTOpbIiA onuncaH Boilwe. CyLLecTBYET TONbKO OAHO pasfnMyme 3TUX NPOLIECCOB: B pe3yrnbTaTe YTeYku B
BaKyyMHOI cucTeMe, obpasyeTcs yrbTpasByK C MEHbLLER aMNUTYA0N MO CpaBHEHMWIO C aMNIUTYaoM
yNbTPa3BYKOBbIX KonebaHui, BO3HUKLLEN B CUCTEME BbICOKOTO AaBMIEHUS NPY aHanorMyHbIX YCroBUSIX.
MpWYMHOI 3TOrO ABMSETCA TO, YTO TYPOYNEHTHbIe MOTOKM, NONy4YeHHble B pe3ynbTaTe YyTeYku B
BaKyyMHOI cucTeMe, obpasyloTcsl BHYTPM BaKyyMHOMO LUNUHAPA, TOF4a Kak B CUCTEME BbICOKOIO
JAaBneHust TypbyneHTHble NOTOKU, NOSyYeHHble B pe3ynbTaTe yTeyku, obpasyoTcs B aTmocdepe

(pnc.2).
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> M v Puc. 2: Ymeyka e 8aKyymHoU cucmeme

YTeuka Kkakoro ra3a MoXeT ObITb 0GHapyXeHa npy noMoLm yneTpassyka? B ocHOBHOM BCe rasbl,
BKITIOYas BO34YX, NMPY NPOXOXAEHUN Yepe3 0TBEPCTME HEBOMBLLIOIO CEeYEHMS BbI3bIBAKOT NOSBIIEHNE
Typ6yneHTHoro notoka. fencteusa npubopa Ultraprobe ocHoBaHO Ha BbISIBNEHUN yNbTPa3Byka, T.0. OH
MOXeT ONpeaennTb TOMbKO YTEYKY ra3a npu NOMOLLM 3BYKOBOIO AaT4YUKa, A1 OOHapyXeHWs Opyrnx
rasoB, NPW yTeYKe KOTOPLIX HE CO34alnTCsa yNbTpasByKoBble KonebaHus, TpebytoTcst cneumarnbHble
natymkn. CneumanbHble AaTYMKX NO3BONAOT ONPeaensiTb YTEYKU TONMbKO TEX ra3oB, ANsl ONpeaeneHuns
KOTOpbIX OHM ObINK paspaboTaHbl. Ultraprobe moxeT onpegenntb yTeuky nodoro rasa, KOTopbIi B
pes3yrnbTate CMeHbl TUNa NoToKa Ha TYpOyNeHTHbI CO34aeT yrbTpa3BYKOBbIE koriebaHus.

3a cuet cBoen yHuBepcanbHocTu, Ultraprobe moxeT onpeaennte pasHbie Bugpl yteyek. [Npu ero nomoym
MoryTt ObITb npoeepeHbl NHeBMaTn4eCckme CUCTeMbl, kabenu nog gasneHnem, ncnorb3yemble
TenegoHHbIMMU KOMMAaHUSIMU, CUCTEMbI BO3AYLLUHbIX TOPMO30B MOE30B, PY30BUKOB M aBTOOYCOB. A Tak

xe Tpy6bl, 6aku, kopnyca u Tpy6onpoBoabl MOTYT GbiTh JIErKO NPOBEpPeHbl Ha NpeaMeT yTeyek Npu
CO3[jaHUN B HUX AABMEHNS. BakyymHble CUCTEMbI, BbIXMOMHbIE CUCTEMbI TYPOUH, BakyyMHbIe LIMNUHAPDI,
CMCTeMbl TPaHCMOPTUPOBKM MaTepuarnos, XoNoaunbHbIe YCTaHOBKW, CUCTEMbI MOAAaYN U XpaHEHUS
KMcrnopoda — Bce 3T0 MOXeT ObITb Nnerko o6crnegosaHo Ha npeaMeT TypGyneHTHON yTeuku
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A. Kak onpeieJIUTh yTeuKy
1. Wcnonbayinte CKAHUPYIOLWMA MOAYNb TRISONIC

2. YctaHoBuTe 4actoty 40 kl'y. Ecnn B obcnegyemon obractv MHOMO MOCTOPOHHMX LUYMOB,
nonpobywTe NpnberHyTb K OAHOMY 13 CMOCODOB 3KPaAHNPOBAHUS, ONMUCAHHBIX HIDKE.

3. YcraHoBute YpOBEHb YyBCTBUTEJIbHOCTU HA MAaKCUMYM.

4. HauHnTe obGcnepoBaHue, nepemellas mMoaynb BAonb obcnegyemon 3oHbl. [lpoueaypa
obcnenoBaHua 3akniovaeTcsl B MOCTENEHHOM NpubnuKeHWn K pesynbtaty — OT FPOMKOro
3BYyKa K pasnnyeHuto ManenLwmx LymMOB — NOCTeneHHO HacTpanBas an60p, Bbl onpegennTe
TOYHOE MECTO YTEYUKM.

5 Ecm B o6cne,qyeM0|7| 30HE€ CJ/IMWWKOM MHOro YyrnbTpa3BYKOBbIX BOJIH, YMEHbLUUTE
YYBCTBUTEJIbHOCTb TakK, 4TOOblI BbI CMOIMN onpegennTtb HanpaslieHne, B KOTOpPOM cCuIa
ynbTpa3ByKOBOIo CurHasna yserimimBaeTcs.

6. [lpu obcnegoBaHnM ctapanTech ObITb Kak MOXHO Grvke K 06 bekTy

7. Ecnu HeobxogmMmo npogonkante HacTpavBaTb YyBCTBUTENMbHOCTb TaK, YTOObI MOXHO ObIno
onpegenuTb HanpaBrneHue, B KOTOPOM CuMa ynbTpa3ByKOBOIro CUrHana yBennyinsaeTcs.

8. ECnM CnoXHO OTAMYMTL 3BYK yTe€UKM OT Apyrux, npucoeamHute PE3VHOBLIA 30HO ans
hoKyCHpoBaHWs curHana K ckaHupytoLemMy Moaysnto n npogomkute obcnegosatb 06nacTb.

9. CMoTpsi Ha nNokasaHusl Npubopa, crnylwanTe 3ByK B HayLLHMKaX, OXuUaasi NOsSBIIeHWs1 Tpecka.

10. Cnepys 3ByKy, NnoctapaiTecb HalUTK TOYKY, B KOTOPOW CUrHan Hanbornee cunbHbli. Mpubnmkascs
K yTeuke, BO3pacTyT NokasaHusi Ha aucnnee npubopa.

11. [Ins TOo4YHOro onpegeneHns Mecta yTeyku, CMOTPS Ha MnokasaHus npubopa, OTbIUTE TOYKY, B
KOTOPOM OHWU ByayT MakcumarbHbl, UM NPOAOINKaNTE yMEeHbLUAaTb YyBCTBUTENLHOCTb (FPOMKOCTb
3ByKa B HayllHUKax) M nepemewiatb npubop Bnwke K npegnonaraemMomy MeCTy YTeyku OO0 Tex
nop, noka Bbl HE CMOXEeTe onpeaennTb ee TOYHOE MeCTOPaCMONOXKeHME.

B. YTo4yHeHUe MecTa yTeuyKHU

Mpnbnn3bTe MOAyNb AMsi CKAHUPOBAHUSI UMW 30HAA (€CNW OH YCTAHOBMEH) K NpeanonaraeMoMy MecTy
YyTEYKN U MEJIEHHO NepeMeLLanTe ero Bo BCEX HanpasneHusix. B cnyyae ecnv mMecTto yTeukn HaxoauTcst
PsiOOM C TEKYLLUMM MOMOoXEeHNeM MOAYNSt UMK 30HAA, FPOMKOCTL 3BYKa OyaeT HapacTaTb M cnagaTh Mo
Mepe NpubnmKeHUs 1 oTaaneHust oT MecTa yTeyku. B HekoTopbIx criydasix Anst onpefeneHust Mecta
YTEYKN MOXET MNOMOYb CriefyloLLee: YCTAaHOBUTL PE3UHOBLIN 30HA, HEMOCPEACTBEHHO Haf
npegnonaraeMblM MECTOM MOBPEXAEHWUS U NIIOTHO NPWXaTb €ro K MOBEPXHOCTU UccrneayeMoro oobekTa.
B cnyyae, ecnvm MecTo yTeyku HangeHo BEPHO, LUMNSALLMIA 3BYK OyAeT NO-NpexHeMY CriblLIEH, MHaye 3BYK
npekpaTuTcs.

C. [IpeoosieHrEe BO3MOXKHBIX TPYAHOCTEN
1. BcTpeyHble yrbTpasByKoBbl€ NOTOKM.

B cny4yae eCinn n3-3a BCTPEeYHbIX YyNbTpa3BYKOBbIX MOTOKOB HEBO3MOXXHO TOYHO onpenernntb MecTto
YTEYKU, cyuleCTByeT ABa NyTU peLleHnd:

a. YMeHblleHMe BO3JAENCTBUA OKpyxatwlen cpedbl. PeweHne npoctoe. [lo BO3MOXHOCTU
BbIKMIOYNTE BCe psgoMm crosiee obopydoBaHMe, KOTOPOE MOXET co3faBaTb BCTPEYHble
yNbTpa3ByKOBbIE MOTOKM UIN N30NMpYnTe 06cnegyeMyto 06nacTb, 3aKpbiB OKHA 1 ABEPW.

b. Wcnonb3oBaHwe MHCTpYMEHTa 1 3KpaHMpoBaHus. Ecnn He yaaeTcsa AOCTUMHYTb MEHbLLEro
BO3JENCTBMS OKpYyXatoLLien cpeabl, NnocTapanTeck Npubnuante npnbop Kk npegnonaraemomy
MECTY YTEYKMN HAaCTONbKO BMM3KO, Kak 3TO TONMbKO BO3MOXHO, Y UCMOMb30BaTb UHCTPYMEHT Tak,
4YTOObI YCTPaHMTb BO3MOXHOCTb BO34ENCTBMSA BCTPEYHbIX MOTOKOB YNbTpa3sByka. TOYHOIO
onpegeneHns obnacTy yTedkn MOXHO AOCTUYb, YMEHbLUUB YyBCTBUTENBLHOCTL Npubopa u
NpwK1MMas pe3nHOBbIN 30HA NPSIMO K MeCcTy obcrneaoBaHus, a Tak xe obcrnenys
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npeanonaraeMyto 061acTb yTeukun HebonbLLUMMK y4acTKamu.

JKpaHUpOBaHUeE

Byay4ym BbICOKOYACTOTHBIM KOPOTKOBOJTHOBLIM CUFHAINoM, yNbTpa3ByK B GONbLUMHCTBE Crydaes
OnokMpyeTcs Npu UCMONb30BaHWUN «3KPAHUPOBAHMS.

MPUMEYAHMUE: Mpwu ncnonesosaHum noboro 13 MeToaoB, crieqynte npasunam 6e3onacHOCTY Ballero
NpPOW3BOACTBA WUIN NPeANpUATHS.

CylLecTBYIOT criegytoLime cnocobbl aKpaHNPOBaHMSA:

a. OKpaHupoBaHWe Tenom: BCTaHbTe Mexay obcrnegyemon o6nactblo U BCTPEYHbIMU
yNbTPa3ByKOBbIMU NOTOKaMK, TeM caMbIM Bbl ByaeTe BbiCTynatb B ponu 6apbepa.

b. 3KpaHupoBaHWe LMTOM: pacnonoxute WUT BGNM3M ¢ NpeanonaraeMsiM MECTOM YTEYKU U
NpoBEpPHUTE €ro nog TakMM Yrrom, 4Tobbl OH BhbICTynam B ponu Oapbepa Mexay
obcnenyemor 06nacTbio U BCTPEYHBIMU YIbTPa3BYKOBbIMU NOTOKaMU.

c. OkpaHupoBaHue nepudaTtkon: (BYOAbBTE OCTOPOXXHbI) ncnonb3ys nepyatky, obepHuTe
PE3NHOBbLIN 30HA BOKPYr PyKM Takum obpasom, YTobbl ykasaTefbHbI M Gonblon nanbubl
AepXanu 30H4 3a caMblii KOHeL, MOMOXWTE OCTasrlbHYlD 4acTb pykM Ha obcregyemyto
obnactb Tak, 4ToObl 0OpasoBarica Gapbep Mexagy obcrnegyemon ob6nacTbio U BHELUHUMMU
Wwymamu. [ipurate pyky BMECTE C MHCTPYMEHTOM BOOSb obcreayemont obnacTu.

d. 3kpaHupoBaHMe YNNOTHUTENbHOM MPOKMAAKOW: MEeTOA aHanornyHbl npeablgyliemy ¢
TOW pasHuLUen, YTO ynnoTHUTEmNbHas npoknagka obopavmBaeTcs BOKPYr KOHLUA PEe3VHOBOro
30H4a. [epxunte ynnoTHUTENbHYIO NPOKNadKy Tak, 4Tobbl oHa BbicTynana B ponu 6apbepa,
T.e. Tak, 4TobObI ObINO AOCTATOMHO MaTepuana, aAns HakpbiTus obcnegyemon obnactu, n oH
He 3aKkpblBan OTKPbITbIA KOHeL, 30HAa. QTOT cnocob ssnseTca Hanbonee aPPEKTUBHBIM, T.K.
ucnonb3yeTcs cpasy Tpu 6apbepa: pe3avHOBBIN 30HA, NepYaTka u Npoknagka.

e. JKpaHuMpoBaHue nNpu nomolumn bapbepa: B criydyae, korga Heob6xooMMo 3akpbiTh BOMbLLYIO
YacTb obnacTtin, pekoMeHAYeTCs MCMNOJb30BaTh OTpaXawLwun Matepuarn, NpUMeHSsIoLMNCS
Kak Oapbep; Hanpumep, KOTOPLIN MPUMEHSIETCA B 3aHaBecax OT CBapkM uMnM yexnax. B
HEKOTOPbIX Cry4Yasix MOMeLLeHMe 3aBeluMBaloT OT Mona A0 MOoToska, B APYrMX — BO3BOAST

orpaay.

f. HacTpomka 4yacToTbl: ECn HET BO3MOXHOCTU M30MMPOBaTh CUrHam OT LWYMOB, MOXeET
NnomoYb HaAcCTpoWka YacToTel Npubopa. Nepemewante Ultraprobe Boons o6cnenyemom 30HbI
N NOHEMHoOry no,q0Tpa|/|Ba17|Te 4acToTy A0 Tex nop, noka cnabbin curHan YTEYKN He CTaHeT
yeTkuM. [lanee npogormkante obcneaoBaHus, kak Gbio onMcaHo paHee.

Cabble yTeukHu

Mpw ynbTpasBykoBoM o6GCrefoBaHWMM Ha NpeaMeT yTeyek, amnnuTyaa konebGaHuii 3BYKOBbIX BOSH
3aBUCUT OT CTeneHn TypGYyNEeHTHOCTU NOTOKa, CO3AaHHOIO AedEKTHOW NOBEPXHOCTLI0. YeM Bbille
cTeneHb TypOyrneHTHOCTY NOToKa, TeM Bbille YPOBEHb CUrHamna U HaoGopoT. YpoBeHb yTeyek easa
CNocobHbIN reHepupoBaTb TYpPOYNeHTHbI NOTOK, KOTOPbI BO3MOXHO 3addMKCUPOBaTh NpUGOpPoMm,
onpeaenseTcs kak HKHWUIA MOPOr YyBCTBUTENBHOCTH.

B Takom cnyyae BO3MOXHbI CriegytoLme peLleHuns:
1. TloBbicUTb AaBneHne (ecnu 3TO BO3MOXHO), YTOObI yBENNYUTL CTENEeHb TypOYNeHTHOCTY.

2. Wcnonesoeatb XKMOKOE CPEACTBO OJ1A4 NMOBbIWEHUA TOYHOCTW OMNPEOENIEHNA
YTEYEK. )KWOKOE CPEOCTBO AJ1A MOBLIWEHNA TOYHOCTW OMNMPEQENEHNA YTEYEK
(LLA) — aTO 3anaTeHTOBaHHbLIN CNOCOO NOBbLILLEHUS aMINUTYAbl yNbTPa3BYyKoBbIX konebaHun UE
System. LLA — 1aKOCTb YHMKarnbHOro COCTaBa Co CreunanbHbIMY XUMUYECKUMIN CBOMCTBaMM.
Hebonblwoe konnuyectso LLA, HanMToe Ha npegnonaraemMmoe MecTo YyTeUkU, UCNOMb3yeTcs Kak
«TecT Ha obpasoBaHue ny3bipen». OHO 0bpa3syeT TOHKYH MIIEHKY, Yepes KOTOPY NpoxoasaT
rasbl. [pu B3aMmoaencTBUM NNEHKM Co cnabbiM NOTOKOM rasa, HaumHaeT ObICTpo
06pa3oBbiBaTbCA OOMbLIOE KONMYECTBO MENKMX Ny3bIPbKOB, KOTOPbIE NONalTCA NPaKTU4ecku
cpasy nocne Toro kak Hagynuce. JlonaHbe ny3bipbkoB 0bpasyeT yaapHyo yrnbTpa3sByKoBYIO
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BOJIHY, KOTOPYIO MOXHO CriblllaTh B HayLWHMKaX Kak Tpeck. B 6oNbLUMHCTBE Cry4YaeB My3blipbKoB
He BUAHO, HO CIbILWHO. [laHHbIN MeToA Nokasas CBOK COCTOATENIbHOCTb MK yTeuke co
ckopocTbto 106 mn/c.

MPUMEYAHMUE: MNpuymHon HebonbLUINX pa3MepoB My3bipen CryXuT HA3Kasa BenMuInHa AonycTMMoro
NOBEPXHOCTHOrO HaTsbkeHms LLA. 3arpasHeHne noBepxXHOCTM MOXET OKa3aTb HeraTuBHOe
Bo3aencTeme Ha LLA, nsmeHns gonyctumyto BENMYMHY NOBEPXHOCTHOrO HAaTSXXEHUSI U TeM CaMbIM
He faB nonaTtbCs Ny3blpbkaM. ECnu noBepxHOCTb 3arpsi3HeHa, He0BX0ANMO OUYMCTUTL ee BOOON,
pacTBopuTENEeM Unmn CNMpToM (CBEPbTECH C HOPMaMK MPOU3BOACTBA Nepen BolbOpoM oumLlaoLLero
CpeAacTBa).

3. TNpumeHenne mogyns UE-CFM-9 Close Focus. YHukanbHasi ckaHupyowas kamepa, cneumnanbHo
paspaboTaHHas ansi npMema cnabbix CUrHaNoB, C HEOONbLUMM UCKaXXeHNEM, NO3BONSET NErko
onpefenuTb MECTO pacnorioXxeHus cnabon yredkn. [na nogpobHon nHcdopmMauum obpatmTech K
NpOn3BOAUTENIO.

D. TonanbHoe TecTupoBaHue (Ultratone)

ToHanbHOEe TECTUPOBaHUE UCNONb3yeT METOANKY YNbTPa3BYKOBOro Hepa3pyLUaKoLLEro TECTUPOBAHUS.
MpumeHsieTca B criydasx, Korga 3aTpyaHMTenbHO repmMeTu3npoBaTth Unmn co3gaTb BakyyM. [JaHHbIN
crnocob ynbTPa3ByKOBOro TECTUPOBAHMS MPUMEHUM K psagy obbekTos TecTupoanus: KOHTEWHEPHI,
TPYBbI, TPYBOINMPOBObI, TEMNMOOBMEHHWKW, CBAPHBIE WBbI, CAJIbHUKW, YIJIOTHEHUA,
OBEPW, OKHA UJTN 3ACJTOHKW.

TecTupoBaHMe Ha4YMHaETCs C NOMELLIEHMS YbTPa3BYKOBOro nepegaTymka, HassiBaemoro TOHOBbLIM
FEHEPATOPOM, BHYTpb (Mn1 ¢ 0QHOW M3 CTOPOH) nccrnegyemoro obbekra. MNynbcmpyrowmmn curHan ¢
N3MEHSIIOLLIENCS YACTOTON N TOHAIbHOCTBIO MOCTOSAHHO HAMOJSHAET UCCrefyeMbli OOBEKT yNbTPa3ByKoM,
NPOHUKaIOLLMM BO BCe TpeLwmHbl. [laxe Menkne TpeLmHbl, B 3aBUCUMOCTM OT KOHCTPYKUMM U MaTepuana
obbekTa, 6yayT BubpupoBaTb No AeUCTBUEM YrbTpa3ByKoBbIX BoMH. Obcneays o6bekT npnbopom
Ultraprobe B nouckax ynbTpasByKoBbIX konebaHnin ¢ BHELLHEN CTOPOHbI (06paTHON CTOPOHbI)
uccrnegyemMoro obbekTa, MOXHO OBHapyxuTb yTeuku. B HaywHukax ByaeT crbllwaTbCs BbICOKUA CUrHan
3a4aHHON YacTOTbl M TOHA, MOXOXMI Ha WwebeTaHne NTuL.

MpyUHLMN TOHAMNLHOTO TECTMPOBAHWSA NPeAnoiaraeT Hanu4ime AByX OCHOBHBIX KOMMOHEHTOB: cam
TOHAINbHBIV TEHEPATOP CUTHATA (ynbTpa3BykoBov nepefdaTtymk) u CkaHupyowmnii Mogynb
TRISONIC npubopa Ultraprobe.

Mpu npoBeaeHWM TecTa PyKOBOACTBYWTECH CNeayoLUM:

1. Y6eputbes, 4To 06Cnegyemas obnacTb ounLLeHa 1 BbiCyLleHa OT BoAbl, IPS3u, Nbin U T.4.,
KOTopble MOryT 6r10KMpoBaTh NyTb NepesaBaeMoMy yrbTpasByky.

2. YcTaHOBWUTb TOHambHblE FeHepaTop cUrHana BOBHYTPb 06CreQyemMoro KoHTelHepa (ecnu
npeanonaraeTcs TeCTUPOBaTL NOMELLEHWEe, ABEPY UM OKHa, YCTAHOBUTE reHepaTop curHana c
O[HOW CTOPOHbI MO HanpaBneHuo k obcrieqyeMoii 0651acTi) U 3aKpoinTe ero Unu NpUKPoNTe ero
TakK, YTOObl OH GblN NOMHOCTbLIO 3aKPbIT BHYTPU KOHTEHEpA.

NMPAMEYAHUE: Pa3smep obcnegyemon 30Hbl HanpsiMyto 3aBUCUT OT aMNuTy4bl CUrHana, BblopaHHON
Ha TOHarnbHOM reHepatope. [ns HebonbLNX 30H pekoMeHAyeTCs BblOMpaTb HU3KMUIA YPOBEHb aMNnnTyabl
(nosuumsa LOW), anga 6onbwunx — Beicokmn (HIGH).

3. TecTtupoBaHve npou3BOAWNTbL aHanorM4yHo TOoMy, Kak onmcaHo B pasgerne KAK ONMPEOENUTb
YTEYKY.

Pacnonaras ToHanbHbIi reHepaTop, cTapanTech pacnonoXuTek ero neped obcrnenyemMoi NoBepPXHOCTHH0
1 KaK MOXHO Gnxe K Heil. Ecnn TpeGyeTca ob6cnenoBath G6onbluylo YacTe 0GbeKTa, pacrnonoxuTe
reHepaTop Tak, YToGbl OH OXBaTbIBan Kak MOXHO 6onblunii o6bem, T.e. B cepeanHe obcrneayemoro
obbekTa. KakoBa 06nacTb pacnpocTpaHeHust 3Byka? KOHCTPYKUMSA TOHANbLHOrO reHepaTopa TakoBa, YTo
OH MOXET MOKpPbITb Mrowaab okono 113 M2 Npy OTCYTCTBUM 3arpaxaeHuii. To No Nowaan HEMHOro
Gornblue, Npuuena Taraya. PasmellyeHne npubopa BNMsSeT Ha Takue napameTpbl Kak cuna yTeuku,
KOTOpPY0 HEOGXOAUMO OBHAPYXUTb, TOSLMHA 06CcrneayemMoin CTeHK npeameTa v ee Matepuan (T.e.
NOrfoLLaeT N OH YNbTPasByK UNu oTpaxaeT ero). MoMHuUTe, YTo Bbl paBGoTaeTe C BbICOKOYACTOTHLIM
KOPOTKOBOSHOBLIM curHanoM. Ecnu 3Byk NpoxoanT Yepes LUMPOKYO CTEHKY, YCTAaHOBUTE TOHAarbHbIN
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reHepaTop 6rvxe kK ob6crneyemMoli 30He, eCrin CKBO3b TOHKYH0 MeTarniMyYeckyto NnacTuHy, To
nepeaBuHbTE €ro HEMHOTO Ha3ag U Ucrosb3yiTe pexnM «lowy. [1ns ob6crnenoBaHns HEPOBHOM
MOBEPXHOCTU MOXKEeT NoTpeboBaTbCs ABa YenoBeKa: OAMH AOIDKEH MEANEHHO NpubnnKkaTb TOHAbHbIN
reHepaTop no NOBEPXHOCTU, ApYroi — obcrneaoBaTk NOBEPXHOCTL NpuGopom Ultraprobe ¢ apyroi
CTOPOHbI.

He ncnosib3yiiTe TOHA/IbHBIN PEXXUM 06C/Ie[J0BaHHUS B IOJTHOM BaKyyMe.

YnbTpasByk He NnepemMelLaeTcs B Bakyyme. [1nsi nepegayn curHana, 3ByKOBbIM BofiHaM Heobxoavma
BMOpaums Morekyn. B nonHom Bakyyme ke HET Monekys, CnocobHbIX coBepLuaTth koneGaHus. Mpu
CO3[aHuM NPaKTUYEeCKOro Bakyyma, OCTaeTcsl HEKOTOPOE KOSIMYECTBO MOJIeKys BO3AyXa, CNoCOBHbIX
koneGaTbCs, T.0. TOHaNbHOE TECTUPOBAHNE MOXET OblTb BbIMOSTHEHO.

B nabopaTtopusix ToHansHoe TeCTUpoBaHWe MOXeT BbiTb NCMOMb30BAHO AN BbISBIIEHNS YTeYek B
SMEeKTPOHHbIX MUKpOCKonax. B kamepe Ana TecTMpoBaHWs CO3gaeTcs NPakTUYECKnii Bakyym v
yCTaHaBnvBaeTCs cneumanbHO paspaboTaHHbIN nepeaaTyvk ¢ BO3MOXKHOCTBIO MCMYCKaTb STaNOHHbIN
curHan. Nonb3oBaTtenb CKaHMpyeT BCe LBbI HA NPeAMET YTeUKM ynbTpa3Byka. ToHarnbHOe TeCTpoBaHus
TaKkKe HaLLMo LWMPOKOe NpMMeHeHne npu obcneaoBaHMn pesepByapoB Nepes UX UCNonb3oBaHNEM,
Tpy6onpoBOAOB, YNNOTHUTENBHBLIX MPOKNaA0K XONoANIbHOr0 060pYA0BaHMSA, YNOTHEHNI ABEPEN 1
OKOH MNpu1 NpoBeAeHUN NHPUNbTPALMOHHOIO TecTa, TeNNO0OMEHHMKOB Npu novcke gedekTos Tpyo,
NPOBEpPKM LLyMa OT BCTPEYHOro NOTOKa BO3A4yxXa M yTeYeK XUAKOCTeN Npu NpoBeaeHnn TecTa Ha
KayecTBO aBTOMOOMMEN, camoneToB NpU TECTE Ha Hannune yTeyek gaBneHns n3 kabuHbl v npu
BbIIBNIeHNV AedeKToB B KaMepax, rae paboTa 6e3 nepyaTok SBASETCS ONacHoMn.

UE SYSTEMS npoussoguT pasnuyHble TOHarnbHblE reHepaTopbl:

1. WTG2SP Warble Pipe Tone Generator ¢ 1 40iMOBbIM LUTYLEPOM A1 TPUMEHEHUS B Pa3HbIX
Tpy6ax. Ncnonb3yeTtcs npu obcneaoBaHum Takmx 06 bEKTOB, B KOTOPbIE HEMb3si MOMECTUTb
O6bIYHBIN TOHAMbBHBIN FreHepaTop: TOHKME TPYyObl, 3aKPbITble EMKOCTU U TENNOOOMEHHMKN (CM.
cTp.7 — JononHuTenbHble akceccyapbl, WTG-2SP).

2. UFMTG-1991 Multidirectional Tone Generator umeeT 4 nepegartymnka, KOTOpble MNOKPLIBAIOT BCE
NpOCTpPaHCTBO BOKPYr cebs. CneuunansHo pa3paboTaHHas Npucocka No3BonseT UCMONb30BaTh €ro
Ha Nnobon NOBEPXHOCTU: MeTans, NnacTuk, ctekno. UFMTG-1991 ncnonbayeTcsa ans
onpegenenns ytevek B 6onblumnx obnacTtax: obcnegoBaHve NIOKOB Ha KOpabrnsix, paclunmpeHHas
npoBepKa Ha aneKTPOCTaHUMAX, a Tak )Xe 3BYKOHEMPOHNLLAEMOCTb B aBTOMOOMIAX.
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TpaHcpopMaTOphl, BLIKJIOYATE/IM U APYTrUe 3JIEKTPUYEeCKUe annapaThl
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E. dnekTpuueckas Ayra, KOpOHHbIN pa3psj, Ipooou
Mpunbop Ultraprobe 9000 MOXeT BbISIBUTb TPU OCHOBHBIX 3NTIEKTPUYECKUX HENCNPABHOCTMU:

OnekTpuyeckas gyra: OnekTpuyeckas fyra BO3HUKAET, KOr4a MeKTpUYeckuii TOk npoTekaeT
yepes BO3aYLUHbIN NPOMEXYTOK MeXy KOHTaKTaMu.

KopoHHbIit paspag;: Ecnv HanpspkeHue Ha TakoM NPOBOAHMKE Kak aHTeHHa unu
BbICOKOBOJIbTHAs NMHMS 3MeKTponepeaad NpesbIaeT AONyCTUMYO
BENNYMHY, BO3AYX, OKPY>KAIOLLMIA ee, HaYMHAET NOHM3UPOBATLCS MpW
3TOM, CBETACh CUHUM UM CUPEHEBLIM LIBETOM — Takoe sIBlieHne
HOCUT Ha3BaHWe KOPOHHEIN pa3psaa.

OnekTpuyeckun npodon:  OObIYHO NpeaLIeCcTBYET MNOSABNEHUIO ANEKTPUYECKON OYyrU; BO3HUKAET
B pe3ynbTaTe NoBpEeXAeHUs N30Maunn.

Mpubop Ultraprobe 9000 moxeT ncnonb3oBaTbecst B cuctemax Huskoro (8o 15 kB), cpegHero (o1 15 1 go
115 kB) n Boicokoro (6onee 115 kB) HanpskeHuns

Korga anekTpuyecTBo BbIXOAUT 3a Npeerbl BbICOKOBOMbTHOW NMHWM anekTponepeaad unu
«nepeckaknBaeT» Yepes BO3AYLLHbIN 3a30p B COEANHEHMNSIX AMEKTPUYECKVUX annapaTtoB, HapyLLuaeTcs
paBHOBECHOE COCTOSIHUE MOJIEKYN BO3yXa, YTO NPMBOAUT K BO3HUKHOBEHUIO YNbTPa3BYKOBbIX
kone6aHuii. OBbIYHO 3TU 3BYKM BOCMIPUHUMAIOTCS KaK LLEMYKM UMK WUNEHNe, B APYIKUX Cryyvasx AaHHbIN
3BYyK OyaeT BOCMpUHMMATLCS Kak ryn.

TunoBble 3agayn: ob6ereoBaHue M3onaLnmK, kabenein, BoiknovaTenen, WWH, 3NeKTPOMarHUTHbIX perne,
KOHTaKTOPOB, pacnpeenuTenbHbIX KOPoOoK. B anemeHTax noAcTaHUWiA, TakMx Kak U3onsaTopsl,
TpaHcdopmaTophl, BbiBodax. Bce aTh anemeHTbl MoryT 6bITb NpoBepeHsbl npuéopom Ultraprobe.

YnbTpasBykoBoe TECTMPOBaHWE 0ObIMHO Mcnonb3yeTcs AN obcrneoBaHWs BbiKNoYaTenen 3akpbiToro
ucnonHenus. T.k. NosIBNEHNE yrnbTpasByka MOXHO 3adMKCMpoBaTh Npu obcnefoBaHUm ABEPEN U OKOH
BO3AYLUHOW BEHTUMNSALMUN, ECTb BO3MOXHOCTb 0BHAPYXUTb CEPLE3HYI0 HENOMaaKy, Hanpumep,
anekTpuyeckyto ayry, Npoboi nnmn KOpPoHHbLIN pa3psa 6e3 OTKNIYEHNs BbikMoYaTens 1 NpoBeaeHUs!
UHpaKkpacHoro ckaHmpoBaHus. OgHaKo peKkOMeHOYeTCs BbINOMNHATL 06a cnocoba ckaHMpoBaHMS
BbIKIOYaTenNel 3aKpblTOro UCMOMNHEHUS.

NMPUMEYAHUE: MNpwn 06cnegoBaHnmn anekTpoobopyaoBaHMS BbINONHANTE BCe TpeboBaHus
6e3onacHoCTV NpeanpusTUs unu NponssoacTsea. Mpu BO3HMKHOBEHUM BONPOCOB 06paTUTech K
macTepy. Hukoraga He npukacawnTteck npubopom Ultraprobe k oroneHHomy anekTpoobopynoBaHuio.

MeToauka oBHapyXeHUs 3NEKTPUYECKON Oyrv U KOPOHHOTO pa3psiaa aHarnormyHo MeToamKn
0oBHapyXeHust yTeukn. OaHako BMECTO LUMMEHUS!, OXuaanTe NosBNeHNs WenykoB Unu ryna. B HekoTopbix
cnyyasx, Hanpumep npu onpeaeneHnun NCTOYHMKa TeNeBU3NOHHBIX UMW PagMONOMEX UMW MOMEX Ha
noacTaHuun, 6onbluas YacTb obcnegyemoit 06nacTy MoxeT GbiTb NOKPbITa NPY NMOMOLLM OCHOBHOIO
JeTeKTopa, KakuM MOXET CINYXMTb TPaH3MCTOPHOe paauo UMW LUMPOKOANaNna3oHHbIV NnokaTop. Ecnu
obnacTb Gblna onpeaeneHa, UCNonb3ynTe ckaHUpYLLWWIA Moaynb ¢ npucopom Ultraprobe ansa obuero
obcnenoBaHusA. Ecnv curHan cnuiwkoM CUnbHbI ANA onpeaeneHns Mecta uanyyeHust Heo6xoanumo
CHU3UTb €ro YyBCTBUTENBHOCTb TakK, YTODObLI CUrHamn Haxoauncsa nocepeaunHe LWKanbl, U NpodomkaTh
onpeaeneHns TOYKW, B KOTOPOU 3BYK ByaeT HauGornee rpoMKUM.
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OnpeaennTbCs CyLLEeCTBYET JM HEUCMPaBHOCTb UMW HET O4YeHb NpocTo. Mpu cpaBHEHUN TeMOpa 3ByKa U
€ro rpPOMKOCTU NMPU CKAHUPOBAHUM OAMHaKOBOro 060pya0BaHUst, 3BYK OT HEUCNpPaBHOTro 06opyaoBaHus
ByOeT 3HaYUTENbHO OTNMYATLCA.

Mpun BbICTPON NpoOBEPKE LLUNMH HU3KOBOMNBTHOIO 060pYyA0BaHMS MOXHO ONpeaenuTb NIIOXON KOHTaKT Ha
npucoeanHeHnn K HUM. NpoBepka pacnpeaenuTenbHbIX KOPOBOK NO3BONMUT NPeoTBPATUTL NOSBNEHUS
anekTpuyeckon ayrn. Kak n B crniyqyae obHapyxeHus ytedek, yem 6nmke npnbop HaxognTcs K MecTty
NOBPEXAEHUSA, TEM FPOMYE CTAHOBUTCS 3BYK.

Mpu o6cneposaHum J1I3T BO3MOXHbLI CUTyaLMK, YTO 3BYK Npu obcnegoBaHnsi C 3eMIIN HAaCTOMbKO TUX, YTO
NS0X0 pasnMynMm; B TakoMm criydae ncnonb3ynte UWC-9000 - ynbTpasByKOBOM KOHLEHTPATOpP
(mapabonu4yeckuin oTpaxaTterb), KOTOPbI MO3BONMMUT BABOE YBENUYMTbL AUCTaHUMIO OO obcneayemoro

obbekra. UWC-9000 pekoMeHOOBaHO NPUMEHSTbL B TEX Cny4asix, korga 6esonacHee npou3BoanTb
obcnenoBaHue yaaneHHo oT oobekTa. UWC-9000 04eHb TOUHBIM M NO3BOSISIET C NIErKOCTbIO ONpPeaennTb
MCTOYHUK UCKPEHUS.

Opyrnm akceccyapom, KOTOPbIV MOXeT BaM NoMoYb aBnsetca LRM-9 Moaynb gansHero gencraus,
KOTOPbIN TakK Xe yBenu4mMBaeT JOMNYyCTUMOE paccTosiHue o obbekta. OcHoBHoe oTnnyne LRM-9 ot
UWC-9000 — BO3MOXHOCTb paboTaTtb, He 3a4e/CTBYS BTOPYIO PYKY, a Tak xe 6onbunii yron. (11°),
Torga kak UWC-9000 3axBaTbiBaeT (5°).

MOHI/ITOpI/IHF MNOJUINITHUKOBBIX Y3JI0B

YnbTpasBykoBble METOALI 06CNEA0BaHUS 1 MOHUTOPUHIA NOALLUMHUKOB SBNSIOTCA Hanbonee TOYHbIMU
npu onpeaeneHnn AedeKkToB Ha PaHHUX cTagusX. YNbTPa3ByKOBble METOAbI AUArHOCTMKM NO3BONSIIOT
nonyy4nTb NpeaynpexaeHne o BO3MOXHOM AedekTe NOALLIMMHUKOBOrO y3na Ao TOro, Kak NosiBUTCs ero
neperpes UM BO3HWKHYT HU3KOYACTOTHbIE BUOpauumn. YnbTpasBykoBoe obcrnefoBaHne cnocobHo
onpeaenuTb:

A. YcTanocTtHoe paspylleHue.
B. O6pasoBaHune BMSATUH Ha MOBEPXHOCTY.
C. WM36bITOK UM HeOCTaTOK CMa3Ku.

B wapukonogLmnHUkax, BAOMb JOPOXKKN KaYeHUsI LLapUKOB UM POSTMKOB CO34aeTcsl yCTanocTb
MeTarnna, 3a c4eT Yero BO3HMKaT TpyaHOopasnuuumble gedopmauun. 3a cyet gedopmaumm B Metanne
YCUNMBAETCS SMUCCUS yNbTpasBykKa.

N3meHeHne amnnuTyabl yNbTpa3ByKOBOro curHarna no3eosisieT onpeaenutb 3apoxaeHne aedekrta. Ecnu
pasHuUa mMexay NofydeHHbIMU AaHHBIMU U AaHHBIMU Npeablayliero o6enegoBaHust okorno 8 ab u HeT
MOCTOPOHHETO LyMa — BO3MOXHO B Yy3/ie HelocTaTo4MHO cMa3ku. Ecnv pasHuua mexay nonyyYeHHbIMU
AaHHbIMK 1 OaHHBIMU Npeapblaywero obcnegosaHus 6onee 12 dB, Benvka BEPOATHOCTb Pa3BUTUS
AedekTa B NOALLIMMHUKE.

MoaTBepKOeHWEM BbllLeCKa3aHHOrO MOTYT CIYXWUTb pe3ynbTaThl 9KCNEePUMEHTOB, NonyyYeHHbIX B NASA
npu TeCTUPOBAHMM LLAPMKONOALIMMHMKOB. ONbITHLIM NyTeM, ObIfn NONyYeHbl yNbTPa3BYKOBbIE CUrHamMbI C
Yyactotamu 24-50 k'L, No KOTOpbIM ObINI0 3aMeTHO N3MEHeHWe aMnnUTyabl CUrHana ¢ Havana
3apoxaeHus (Ha paHHUX cTagusix) aedekra, YTo He MOrmn onpeaennTb Apyrue aaTynky (B TOM yucrne
Tennosble N BUOpaLUMOHHbIE). YNbTpa3BykoBasi cCUCTeMa AMarHOCTUPOBaHWS, OCHOBbIBAsACh Ha
BbISIBITEHUW M aHanu3e XxapakTepuCcTUK pe30HaHCHbIX YacTOT NOALUMIMHUKOB, MOXET NpeAckasaTh
BO3MOXXHOCTb BO3HWKHOBEHUS AedekTa, Toraa kak obLienpuHaTble MeToAbl He cnocobHbI onpeaenvTb
AaHHble HencnpasHoCcTU. Ecnn wapwuk nogwmnHmka nonagaeT B IMKY Ha NOBEPXHOCTU UnNn ee AedekT,
BO3HMKaeT yaap. Pe3oHaHc B 0gHOW YacTy noAwwunHmKa 3actaBnsieT ero BubpupoBaTth UM «3BEHETb» OT
nepvoanyeckux yaapos. B pesynbTate 3Toro npu yrnbTpassykoBOM YaCTOTHOM MCCrefoBaHUn
NOALUMUMHUKE BUOHO YBENUYeHue amnnuTyabl curHana.

O6pasoBaHme BMATUH HA NOBEPXHOCTU NOALUNNHUKOB TakK XK€ BbI3bIBAET yBEJIMHEHNE aMIITUTYObl
YyNbTPa3BYKOBbIX BOJTH O T€X NOP, NOKa He FIpOVI3OI7I,D,eT CMATUE LLapUKoB B NOALLUNMHUKE. OTN BMATUHDI
Ha WwapuKax Bbl3bIBAKOT NodBlieHne nepnoamn4eckoro 3soHa, KOTOprIZ n npmnBognUT K yBEJIMYEHUIO
aMmnnnTyabl CUrHana.

YnbeTpassykoBble konebaHue, npuHuMmaemble npubopom Ultraprobe, npeobpasytoTca B ayguo curHansi.
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OTN «reTepoaMHUPOBaHHbIE» CUrHambl MOMOralT MOMb30BaTEN ONPeaenuUTb HEUCMPABHOCTL B
noAwunHuke. Npu BeINONIHEHNN 00CNefoBaHNs NOALWNMHUKA, pEKOMeHAYeTCs, YTobbl Nonb3oBaTENb
OblyT 03HAKOMJIIEH CO 3BYKaMu MCMPaBHOrO MNOALIMMHMKA. 3BYK OT MCMPABHOMO MOALUUMHMKA OOIMKEH ObITh
NMOPbLIBUCTBIM UINU LWMNALWMM. TPECK Unn pe3kuii 3ByK CBUAETENBbCTBYIOT O HEUCNPABHOCTM NOALIMIMHMKA.
B KOHKpPETHLIX Cnydasix NOBpeXaeHHbIe Lapyki MOTYT U3faBaTth LEeNYkK, Torga Kak rpOMKUA, peskni
OZHOOOPAa3HbIV 3BYK MOXET yKasblBaTb Ha NOBPEXAEHME BAOMNb AOPOXKM LLApUKa UNu paBHOMepHoe
noBpexaeHue wapuvka. [poMkme peskme 3ByKn, Nullb HE HAMHOIO rPoOMYe 3ByKa MCNPaBHOMO
NoALIMMNHUKA, YKa3biBalOT HA HEQOCTATOK CMa3sku. BbICTPO HapacTaloLwmn 3ByK C «IPOXOTOM» UM
«uapanaHMeM» yKkasbIBaeT Ha TO, YTO Ha Luapukax unm ponmkax obpasosanachb «poBHaa» NOBEPXHOCTb U
OHW CKONb3AT NO NOALUUMHUKY BMECTO TOro, YTobbl KaTuTbes. Ecnv ogHO 13 aTmx ycrnosuin 6bino
BbINOSTHEHO, TO TpebyeTca npoBecTn Gonee T aTenbHY NPOBEPKY NOALLNMHUKA.

OnpejesieHre HEMCIIPABHOCTEH MO IIMITHUKA
CyLLI,eCTByeT aBa crnocoba onpegeneHna HemncnpaBHOCTU NOALLNMHUNKOB!

CpaBHuTENbHOE 00CnefoBaHMe n MeTon BefeHnst uctopum. lNoa cpaBHUTENBHBIM METOAOM
obcnenoBaHWe NOHMMAaeTCs NpoBefAeHNe 06cnenoBaHmsl ABYX 1 6onee O4MHAKOBbLIX MNOALIMIHMUKOB U
«CpaBHEHMWe» MoNydeHHbIX pesynbTaToB. MeTon BeAeHUs UCTopuM noapasyMmeBaeT MOHUTOPUHT
onpeaeneHHoro NoALWMNHUKOBOIO y3na AnnTenbHoe Bpemsi C BedeHNeM Uctopum namepeHui. Mposoas
aHanm3 nonyyYeHHbIX AaHHbIX, MOXXHO 3aMEeTUTb B KaKO MOMEHT Hayanu noBbIAaTbCA YacToThbl
yNbTPa3BYKOBbIX KonebaHWii, 4TO NO3BOUT 3apaHee onpeaennTb U YCTPaHUTb HEUCTNPaBHOCTb.

CpaBHUTESNbHbIN aHanu3
1. Vicnonb3yinTe KOHTaKTHbIV (CTETOCKOMUYECKNiN) MOAY k.

2. YctaHoBuTe TpebOyemyk 4acTtoTy (ecnv He npegnonaraeTca UCMoNb30BaTb pa3Hble 4acToThl,
ycTtaHoBuTe vactoTy 30 k).

3. Bbibepute «TO4Ky TecTMpOBaHMSA» Ha Kopnyce nogwwunHuka. [JOTpoHbTECH A0 3TOM TOYKM
KOHTaKkTHbIM Mogynem. B ynbTpasBykoBoW pfatuvk OydeT noctynatb Oonbluee KONMYecTBO
CpefHnX 4acToT YynbTpasByka WM €ro BeLeCTBEHHOW Y4acTW, YTO CHU3UT €ro TOYHOCTb. T.0.
ybeoutecb, UTO KOHYMK 30HOA KacaeTcsi MOBEPXHOCTW noAwwunHuka. Ecnu pgoTpoHyTbea Ao
Kopnyca nofLwunHuka 3aTpyaHUTENbHO, AOTPOHLTECH A0 KPbIWKW NOALWUMHMKA UNU A0 OPYrow
NMOBEPXHOCTU, BONMN3N NOALUMUMHMKA.

4. TlogonguTe Gnwke K NOALIMMHUKY, HE MEHSIST YroNn HaknoHa 3oHAa. TecTupoBaHMe Npou3BoauTb
B TOW XXe TOYKe Ha NOBEPXHOCTM NOALUNMHUKAE.

5. YMeHbLUMTE YyBCTBUTENBbHOCTb, YTOOLI caenaTtb curHan 6onee YeTkuM.
6. CnywanTte 3BYK OT MNOALUUMHNKA Yepes3 HaYLUHWUKK 1 ONpeaensanTe ero CoCTosiHue.

7. YcTaHoBUTe OpYyroi NOAWMMHKK, HE MEHSISt Harpy3Ky U CKOPOCTb BpaLleHMsl.
8. CpaBHuUTe NonyyYeHHble pe3ynbTaTthbl N0 NOKa3aHWAM LKarbl CUrHana u Tembpy 3Byka.

MOHVITOpI/IHF noALMNHNUKOBOIO y3na (MeTOD, BeJeHna TpeHaa I/ICTOpMM)
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Mepen MOHUTOPUHIOM NOALUMMHUKOBOIO y3ra BbINONUTE CPaBHUTENbHbIA aHanu3 Ans onpeaeneHns
©a30BOro ypoBHsi.

1. Cnepaywnte nyHkTam 1-8, ONMcaHHbIM BbiLUE.
2. CoxpaHuTe nokasaHus ang Oyayuiero Ncrnonb3oBaHus.

3. CpaBHuTe gaHHble NokasaHusa ¢ npeabigywmmu (Mnu nocnegyowmmm). MNpu Bcex nocnegyoLwmx
obcrnenoBaHusx, ycTaHaBnMBamTe TEKYLLYIO 4acToTy

Ecnu ypoBeHb cunbl curHana Ha 12 ob Beilwe 6a30BOro ypoBHs, TO NOALUMMNHUK HAXOAUTCH B
npenaBapuiHOM COCTOSIHUMN.

Hepoctatok cmasku 06bI4HO OTO6pa)KaeTCﬂ KakK rnpesbllleHne ©asoBoro YPOBHA CUIbl CUTrHanNa Ha 8 nb.
3ByK npu 3TOM 00bIYHO rpOMKVIVI n I'IOprBVICTbIVI. Ecnu HabnogaeTcs HegocTaTok cMaskuy nocrie
CMa3biBaHWUA, NOBTOPUTE TECT. Ecnu nokasaHus He I'IpVI6]'II/I3VIJ'II/ICb K nepBoHa4asibHbIM (OCTa}OTCFI BbIIJJE‘),
BO3MOXHO o6cne,qyeMbu7| noALWNNHUK HaxoanTca B HeyaoBreTBOpUTESIlbHOM COCTOAHUN — YMEHbLUNUTE
4YacCToOTy U NOBTOpUTE TECT.

HepoctaTok cMa3ku
Bo nsbexaHne nogobHOro, BeINONHANTE cneaytoLlee:

1. Tlo Mepe yMmeHblUeHWs YPOBHS CMas3ku, FPOMKOCTb 3Byka OyadeT yBenuumBaTtbes. [lpeBbicvB
6a3oBbIi ypoBeHb Ha 8 Ab, byaeT cnblweH NOPbLIBUCTLIN 3BYK, CBUAETENBCTBYIOLWNA O HegOCTaTke
CMasku

2. Bo BpemMA CMa3bliBaHuA, ,D,O6aBbTe TaKoe KOJin4eCcTBO CMAa3KMu, 4TOObI 3HAa4YEHNSA CHOBA BEPHYINnCb
Ha 6a30BbI YpPOBEHb.

3. BbyabTe BHMMaTenbHbl. HekoTopble BuAbI CMas3oKk TpebyloT HEKOTOPOro BPEMEHW Ans
3anorHeHus kamepbl noawwmnHuka. Mpoussoaute cmasky ¢ HEGOMbLUMMK NepepbiBamy.
HE OOMYCKANTE YPE3MEPHOW CMASKU

Upe3MepHasi cMas3Ka

Hanbonee yactas npvynHa BbIXoAa M3 CTPOs MOALLMMHMKOB — Upe3mepHas cmaska. [laBneHuve
NULLHEeW cMasku BblaBNMBAET UNW paspyLluaeT YNNoTHUTENbHbIE KOmnbLa NoaLnmnHuka, YTo NpuBoanuT
K neperpeBy, KOTOPbIV B CBOKO odepeab NPMBOAUT K AehopMaumsaM 1 YCTanoCTHOMY paspyLUEHMIO.

Ons HeaonyueHna HpeamepHon CMa3Ku:

1. He npoun3soanTe CMa3Ky, €Ciin NoKa3aHuA an6opa OnmM3skn K 683OBOMy YPOBHIO U 3BYK
yp,OBﬂeTBOpMTeﬂbeIVI.

2. HanonHsnTe NoawmMnHUK CMa3Kon 40 TeX Nnop, Noka nokasaHus He ynaayT Ao 6a3oBOro ypoBHs.

3. Kak 6bino onucaHo Bbilwe, AN HEKOTOPbIX BUAOB CMa3ok TpebyeTcs BpeMsi, YTOObl OHM
paBHOMEPHO pacrnpenenvcb No BHYTPEHHEN NOBEPXHOCTM MNOALUMUMHUKA.

977 =Ry
()
N2

HopwmarnbHbil yposeHb cMa3Ku Hedocmamok cma3sku
YMeHbweHuUe mpeHust YcuneHue amnnumyobl cueHana
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TI/IXOXOLLHI)IE MNOAIIMITHUKH

MOHUTOPUHT TUXOXOOHbIX NOALIMMHUKOB MOXET BbIMOJTHATHCS Npu nomoLum npubopa Ultraprobe 9000. B
3aBMCMMOCTU OT YPOBHS YyBCTBUTENBHOCTU, MO 3BYKY MOXHO ONpeAenvTb TEKyLLee COCTOsIHNE
noawmnHuka. Mpu obcnenoBaHnM CBEPX TUXOXOAHbIX NOALWMMHUKOB (CKOPOCTb BpaLl. MeHee 25 MuH1)
NPUXOAMTCS OTKa3aTbCsl OT MOKa3aHWi LWKanbl Npudopa 1 NONOXNTLCHA TONBKO Ha 3BYK. Takune
NOALMMHUKMA OObIYHO MMetoT 6onblune pasmepbl (30 MM 1 Gonblue) 1 3anofiHEHbI CMa3Kon ¢ 6oMbLLIOK
BSI3KOCTbt0. B 6onbLUMHCTBE cnyvaes Npu 00crneaoBaHMn Takux NOALIMMHUKOB 3BYKa HE CIbILWHO, T.K. OH
NpPaKkTUYECKM NOSHOCTLIO NornoLlaeTcs cMaskon. Ecnu 3Byk Bce e crbllweH, 06bI4HO TPeck, 3T
CBMAETENbCTBYET O BO3MOXHON AedhopmMaLumn YacTen nogwmnHuka. Bee gpyrne TuxoxogHole
NOALUMMHUKNA BO3MOXXHO AMarHoOCTMpoBaTh MO METOAMKE OMMCaHHON BbILLE.

FFT (B®I1) UnTepdeiic

Mepenaya curHana FFT's nget yepes UE-MP-BNC-2 Miniphone to BNC koHHekTop unu UE DC2 FFT
Adapter. LLItekep Miniphone BcTtaBnsaeTcs B pasbem HaywHukoB Ultraprobe n koHHekTop BNC
coeauHsieTcs ¢ Bxogom analog-in.

CyuwiecTByeT ABa akceccyapa ang npubopa, paboTtatomx ¢ FFT, KOTOpble MOXHO NOAKMOYUTE K MOPTY
BXoAa-Bbixoa npubopa: 5SPC MP (Mcnonb3yeTcst pas3beM Ans NogknioveHnsa MmkpodoHa B npubope, 1
nogkntoyaetcsa k MK nnn gpyromy 3anuceiatowemy yctporctay) n SPC-BNC (ncnonbsyeTtcs pasbem
BNC c nHTepderncom FFT). [laHHble yCTponCcTBa NO3BONAT NPUOOPY 3a CHET MCMOSIb30BaHMS
TexHonormm FFT npMHUmaTh reTepoanHHbIi (Mpeobpa3oBaHHbIN) HU3KOYACTOTHLIN curHan. 3a c4eT aToro
pacLumpsieTcs Kpyr obcnegyembix NOAWMMHUKOB, BKMOYas TMXOXoAHbIE. Takke aTo no3sonseT
3an1cbiBaTb BCHO BO3MOXHYIO MHCPOPMAaLMI0 O MEXaHUYECKUX Y3Mnax: YTEYKM B BEHTUIAX, KaBUTauus,
3yb4yaTble nepegayn u T.4.

[lorck HercnpaBHOCTEN B MeXaHUYECKUX Y3J/1ax

Bo Bpemsi paboTbl MEXaHUYECKME SMEMEHTbI UMEIT TEHAEHLMIO K U3HALLMBAHWIO, MOMKU UM
pasperynupoBaHuio, B pe3ynbTaTe 4yero HabnogaeTcs cMelleHne ynbTpas3ByKOBbIX CUrHamnoB. [Mpu
COOTBETCTBYHOLLEM Ka4eCTBE MOHUTOPUHTA, Pa3nnyHbIE 3BYKWU, CONPOBOXAAKOLLME MOSIOMKY, MOTYT He
TONMbKO C3KOHOMUTbL BPEMSI MPU NMOUCKE HEWUCTNIPABHOCTHU, HO U AaTb YBEPEHHOCTb B paboToCnoco6HOCTH
Aenanu. T.0. MOHUTOPUHT KMHOYEBBLIX COCTaBMAIOLLUX MEXaHN3Ma MOXET NPefoTBpaTUTb
Hes3annaHMpoBaHHY OCTaHOBKY 06opyaoBaHus. W HakoHel, ecrnin cocTosiHne obopyaoBaHue
npubnmkaeTtcs Kk HepabotocnocobHomy, npnbop Ultraprobe 6yaet HedaameHuMbIM Npu noncke
HeucnpaBHOCTU.

Mownck HencnpaBHOCTEMN:

1. Wcnonb3ymTe KOHTaKTHbIV (CTETOCKOMMYECKUIA) MOOYIb.

2. [pukacantecb 3oHOOM K obcnegyemor NOBEPXHOCTY, CyLlanTe 3BYK Yepes3 HayLLUHUKK 1
cnegute 3a nokasaHuamu npubopa.

3. HacTpoiitTe 4yBCTBUTENBHOCTb Tak, YTOObI OTYETNIMBO CrbIWaTh paboTy 0GopyaoBaHus.
4. TlpukacaiTecb 30HOOM K 0GOpPYOOBaHUIO B MeCTax npearnonaraeMoi HeMcrnpaBHOCTU.
5. Ecnu 3Byk TpyaHopasnuyvMm, nonpobyiiTe NOACTPOUTL NPUGOP Npu MNOMOLLK:

a. O6cnegoBaHus rlpep,rlonaraemoﬁ 30HbI B pa3HblX MeCTax, NoKka He 06Hapy)KI/ITCﬂ
HencnpaBHOCTb;,

b. TloactpanBaHusa 4acToThl Tak, YTOObI cUrHan ctan 6onee YeTKnUM

6. [Onsa dokycnpoBaHMs Ha 3BYKE HEMCNPABHOCTU, BO BpeMsi 06crieqoBaHnsi, yMeHbLIanTe
YYBCTBUTENMBLHOCTb Tak, YTOObI B ONpeAeneHHO TOYKE 3BYK MMEN HaMBbICLLYHO TPOMKOCTb.
(Mpouecc aHanoruyeH, onucaHHomy B nyHkTe KAK OMNPEOENNTL YTEYKY, T.e. ctapantech
HaWTWN TO MECTO, rae 3Byk bygeT Hanbonee rpoOMKUM).
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MoHUTOPUHT paboTarwLiero 060py0BaHuUs

nsa Toro 4ToGbI ONpPeaenuTbL COCTOSIHME U BbISIBUTb BO3MOXHbIE Npobrembl B paboTatoLem
o6opynoBaHUN HeoBXoaAMMO MMETb Ga3oBble AaHHbIE U MO OTKNOHEHNIO OT HUX TEKYLLUX NoKasaHui
onpeaenuTb BO3MOXHYI0 HEUCNPaBHOCTb. Bce 3To BO3MOXHO caenaTth Npy NomMoLLy ogHoro npubopa -
Ultraprobe — 3anncu 3Byka Yepes NopT HayLLHWUKOB.

BbinonHeHne obcnenoBaHms:

1. Bbl6€pVITe Hanbornee nogxoaduiee mecto Alid BblMOJIHEHUA MOHUTOPUHIA U OTMEeTbTEe €ro Ha
Gyaywee

2. CnepgynTe nyHkTam 1-2, onncaHHbIM B pasgene Mouck HemcnpaBHOCTEN B MEXAHUYECKMX Y3Max.
3. Bbibepute nogxoasLyro 4actoTy AN MOHUTOPUHTA.

4. CoxpaHuTe gaHHble HaxaTuem Ha XKenTyto KHOnKy ¢ Hagnueeto «kENTER» (cm. Pabouunin pexum:
XenTtasi kHornka ¢ Hagnucbio «ENTER» anga onucaxus).

NMPUMEYAHMUE: Mpwu obcnegoBaHnm noboro mexaHn4veckoro obopynoBaHms BaXXHO 3HaTb MPUHLMN €ro
paboTbl. ByabTe roToBbl kK TOMyY, YTO pe3ynbTaTbl 06CrefoBaHUs 3HAYUTENBHO 3aBUCAT OT NpUHUMNA
paboTbl 060pynoBaHus. Hanpumep, AMarHOCTMKa BMYCKHbIX KOMNIEKTOPOB, HEKOTOPbIX MOPLUHEBbIX
KOMMPECCOPOB CBsi3aHa C pa3NMyYeHneM LLENKAILLEro 3ByKa MCMPABHOMO BEHTUISA U FITyXMX LLEMYKOB MpU
nopbIBaHWKM rasa.

B peaykTopax, nepea Tem, kak AOMMKEH criomaTbes 3y6 WecTepHU, NOABRSETCS LenkaHbe, KOTOPOro HeT
npu ucnpaeHom 3yb4aTon nepegayn. B HekoTopbIX Hacocax 06pasyloTCs BOSHbI, KOTOPbIE MOryT
3aTpyOHWTL Ans onepaTtopa obHapyXeHne HeMcnpPaBHOCTU, T.K. MOBLICSAT YPOBEHb YbTPa3BYKOBbIX
konebaHui. YpoBeHb yrbTpasByka 3TUX BCNIIECKOB AOMKEH ObITb YCTAHOBMNEH Kak MUHUMAIbHbINA, YTOObI
N3MEHEeHNe curHana MoXxHo 6bIfio pacno3HaTb No rmMcTorpaMmme.

[Touck HercnpaBHOCTEHN B KOH/IEHCATOOTBO/IHbIX KJIalaHaX

MonoXuTenbHbIN pesynbTaT MOXeT NPUHECTU YNbTPa3ByKOBOE TECTUPOBaHNE NapoBbIX KnanaHoB.
OCHOBHbIM NPENMYLLECTBOM YrNbTPa3ByKOBOro TECTMPOBAHMS ABNAETCA TO, YTO OHO aBTOMAaTUYECKM
nsonupyeT obcreayemyto o6nacTb OT MeLLalLWMX BHELHUX 3BYKOB. Monb3oBaTtenb MOXeT 6bICTpo
onpeaenvTb TUM KranaHa cpen OCHOBHbIX TUMOB KOHAEHCATOOTBOAHbIX KranaHoB: MeXaHU4YeckuM,
TEPMOCTaTUYECKUM U TEPMOANHAMUYECKUM.

I'Ip|/| yNbTPa3ByKOBOM TECTUPOBaHUM NMapoBbIX KrianaHoB HeobxoaMMo:

1. Onpegenutb TMnN obcnegyemoro knanaHa. O3HAKOMUTBCA C MNPUHUUNOM ero paboThbl.
OnpegenuTbCA C XapaKTepom BbIOpPOCOB KOHAEHCaTa W3 KrnanaHa — npepbiBUCTad wnu
NMOCTOSIHHAS.

2. OnpegennTb HAaXOAMTCA N KnanaH B paboTe Unn HeT, XONOAHbIA OH N FopsYniA. YTOYHNUTE
3TO NpK NOMOLLM 6ECKOHTAKTHOrO MH(PaKpacHoro TepMomMeTpa.

3. Vcnonb3oBaTb KOHTaKTHbIN (CTETOCKOMUYECKMI) MOAYb.
4. YcTtaHoBUTb YacToTy 25 kI,

5. Tloctapavitecb MPUMKOCHYTbLCA 30HOOM K COMy MapoBOro knanaHa. Haxmute Ha KHOMKy u
cnylwaure.

6. OxunpanTe NpepbIBUCTOrO NN HEMPEpPbLIBHOrO BKNIOYEHNS KnanaHa. [NpepbiBuctas yreyka
XapakTepHas 4518 KOHOEeHCaTOOTBOAHbIX KnanaHoB, TEPMOAMHAMNYECKNX (AUCKOBbIX) U
TepMocTaTUYEeCcKUX (NP1 He3HaYNTENbHOM Harpyske). MNocTosiHHas — A NOnNnaBKOBbIX
KnanaHoB, MonfaBKOBO-TEPMOCTAaTUYECKMX U (0ObIYHO) TepMmocTaTudeckux. Mpu
obcnenoBaHMK KnanaHoB C NPEPbIBUCTON YTEYKON NPOCHyLLAanTe HECKOMBKO LIMKMIOB, YTOObI
onpenenuTbCs C MHTEPBANoM BpeMEHN Mexay HUMU. B HeKoTopbIX cnyvasix OH MOXeT
npesbiwatsb 30 cekyHA. [lomMHMTE, YTO, YEM Bbile Harpyska Ha knanaH, Tem bonbLuee Bpemsi
OH OCTaeTCs OTKPbIThIM.
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Mpw ynbTpasBykoBoM o6CrefoBaHWK KranaHa, HenpepbIBHbIA FPOMKUIA 3BYK 0ObIYHO SIBNSiETCS
MPU3HAKOM TOT0, YTO CXKaTblii NMap HEMPEPbLIBHO BbIXOAWUT Yepes KnanaH. [na kagoro Tuna KrnanaHos
€CTb CBOW TOHKOCTMW.

Mpu npoBeaeHnn ob6cneagoBaHUsa HEOOXOAUMO perynmpoBaTh YPOBEHb YYBCTBUTENBHOCTM MPU NOMOLLN
PerynaTtopa ypoBHS 4yBCTBUTENLHOCTU. [1pn TeCTUpoBaHMU cucTeMbl ¢ HU3KkuM gasneHnem NMOBbLICLTE
YYBCTBUTENbLHOCTb, ECIN € TECTUPYETCS CUCTEMA BbICOKOIrO AaBneHus (Bbile 7 Kr/CM?) yMeHbLUMTE
ypOBeHb YyBCTBUTEMNBHOCTU. ([1pn NpoBEeAeHUN HEKOTOPLIX OMbITOB MOXeT NoTpeboBaTbCsa YCTaHOBUTb
Hanbornee noaxofsilee 3Ha4yeHne ypOBHSI YyBCTBUTENbHOCTM). 3aperncTpmpymnTe nosydeHHble
pe3ynbTaTbl MPU CHATMU NOKa3aHW NPOTMB HanpaBlieHWs NOTOKa Nnapa, CKOPPEKTUPYNTE YPOBEHb
YyBCTBUTENMbLHOCTK, @ 3aTEM CHUMUTE NoKasaHus npnbopa No HanpaBneHUO NOTOKA N CPaBHUTE
pesynbTaThbl.

Bb160p 4acCTOTHI

WHorga npu obcnenoBaHny KOHOEHCAaTOOTBOAHBIX KNanaHoB NpUXoauTcs «NoOACTpanBaTb» YacToTy. B
HEKOTOPbIX CUCTEMAX, B KOTOPbIX MCMOMb3YOTCS NOMNNAaBKOBbIE KanaHbl HU3KOro UM cpeaHero
AaBneHus, OTBEPCTMS ANS BbIXo4a napa MMeKT 4OCTaTOYHO 60MbLIon guaMeTp, YTO He No3BONseT
nony4YnTb OCTATOYHYIO CuUny ynbTpa3syka. B Takom cnyvae, o6cnenyinTe knanaH no HanpasfeHuto
notoka. lNMoacTpownTe YacToTy: ANst HaYana yctaHoBuTe 25 k'L, npogomkanTte obcrnegoBaHnn, oxuaas
yChbIlWAaTb HU3KOYACTOTHLIN 3BYK KanaHbs BOAbl. B opyrux cnyvasx, Hanpumep nbiTasiCb pasnmyuntb 3BYK
KOHAeHcaumm 1 napa, yctaHoBute Yactoty 40 kl'u. Ecnu aTo He npuHecno pesynbTaTa, MeaneHHo
yMeHbLUanTe 4acToTy (Bpawante PerynaTtop ypoBHA YyBCTBUTENbHOCTMU MPU aKTMBHOM WHAMKATOPE
4YacTOTbl NPOTMB YaCOBOW CTPENKK), 0Xnaas NnosiBNneHns cneumguyeckoro 3syka. [lap umeeTt TUXUIA 3BYK,
NMOXOXWUIM Ha yTeuKy rasa, Toraa kak KOHOeHCaT MMEET BbICOKUI TOH MOPbLIBUCTOrO 3BYyKa.

OcHOBHBbIE PEKOMEHAALMH 110 YCTAHOBJIEHHWIO IPUYXHbBI MICTOYHHWKA 3BYKa

B cny4ae ecnu crnoxHo ycTaHOBMTb UCTOYHUK 3BYKa — Nap, BbIBpOC napa unm KoHaeHcar,
BOCHMOMb3yATECh CNEAYOLWMM:

1. TNoaHecuTe 30HA MO HanpaBJ1IeHNIO NOTOKa Bb|6poca napa n ymeHbLlwunTe 4yBCTBUTEJIbHOCTD, 4YTOObI
3BYyK CTan bonee YeTkUM

2. TllepenBuHbTe 30HA Ha 15,2-30,5 cm No HanpaBneHUo NOToKa napa u cnywanTe. Beibpockl napa
BbI3bIBAKOT CUSIbHOE M3MEHEHME NokasaHun Nnpnbopa, Torga Kak yTeykn — HesHaunTensHoe.

KOHﬂeHCaTOOTBOﬂHbIﬁ KJIallaH C MIEPEBEPHYTHLIM IOIIJIABKOM

KoHaeHcaToOTBOAHbLIV KanaH ¢ NepeBepHyTbIM NMOMMaBKOM: B HOPMarbHOM pexunme paboTbl OTKPbIT, T.K.
3TO ero 0OCHOBHOE HasHayeHue. [laHHoe onpegeneHve nogpasymeBaeT NOMHOe (CKBO3HOE) MPOXOXAEHWe
yepes Hero napa, a He TOMNbKo NoTepb. KnanaH He MmoxeT paboTaTtb NpepbiBACTO. T.0. 3BYK HOPMaribHON
paboTbl KranaHa — rpOMKUI HEMPEPbIBHBIN, KPOME TOro BO3MOXHO CrbllLaTh OpsiLiaHbe nonnaska ¢
0obpaTHOM CTOPOHBI KnanaHa npu CKBO3HOM MPOXOXAEHWUN napa vyepes KrnanaH.

[TonJ1aBKOBO-TepMOCTAaTUUYECKU N KJIallaH

MonnaBkoBO-TEPMOCTaTUYECKMIA KNanaH: B HOPMarnbHOM pexuMe paboTbl knanaH 3akpbIT. YTeyku Yepes
ceyeHune manow nnoLLaam BO3MOXHO NpuW onyckaHuu nonnaska-wapuka nog AeNCTBUEM CUTbI TSXKECTM
Unu B pe3ynbTaTe NpeBbILLEHNS JaBneHUs BoAbl Ha Lapuk. [1o Tex nop, noka knanaH 3akpbiT,
nonb3oBaTtenb npubopa Ultraprobe He gomkeH cnbiwaTtb HMKAKoro 3Byka. Heobxogumo npoBepsATb
TepMOCTaTI/I‘-IeCKI/IVI 3N1eMeHT Ha nonnaBke U TepMOCTaTI/I'-IeCKI/IVI KknanaH. Ecnu knanaH ncnpaBeH, OH He
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n3gaeT HMKaKMX 3BYKOB, €CIM e CIbILaTCs rPOMKUIA 3BYK, 3HAYUT, Nap UNu ra3 npoxoadar yepes
BEHTUNALUMOHHOE OTBEPCTUE.

TepMogrHaMU4ecKUH (AUCKOBBIN) KJ1anaH

TepmoamHamuyeckuii (QMCKOBBIN) KnamnaH: AedCTBNE OCHOBaHO Ha AUHAMUYECKMX BO3MOXHOCTSX
CXXMMaeMoWn 1 HeCXKumaemowu xungroctu. Mo Mepe nocTynneHus napa B kKnanaH, CtaTu4eckoe AaBrneHune
Haz, AUCKOM OaBWT Ha Hero B CTOPOHY NPOTMBOMOSOXHYIO 30M0THMKA knanaHa. CtaTtuyeckoe gasrneHve
Haz, NOBEPXHOCTbIO ANCKa MPEBOCXOANT AaBfieHne napa psaoM C BbiMyCKHbIM OTBepcTueM. B ot
MOMEHT, KOraa nap HaunmHaeT KOHOEHCMPOBATLCS, AaBleHNe Hag ANCKOM CHDKaeTCs U KnanaH
OTKpblBaeTCcs. icnpaBHbIi KnanaH AOMKeH BbINMOMHATL LMK (nay3a — Bbinyck — nay3a) 4-10 pas B
MUHYTY. Bbixoast u3 cTpos knanaH o6bI4HO OCTaeTCs OTKPbITbIM, NO3BONAS 6ecnpenATCTBEHHO BbIXOANTb
napy B atmocdepy.

TepmocTaTuyeckuil KyiamnaH (MHeBMaTU4eCKUM U OUMeTalJINYeCKUN )

TepmocTaTU4ecknit knanaH (MHeBMaTUYECKMiA U BUMETaNNNYecKnin): AeNCTBME OCHOBaAHO Ha pasnnymn
TemnepaTyp KoHAeHcaTa 1 napa. KanaH ycTpoeH Tak, YTo nog Bo3aeicTBueM TemnepaTypbl KOHAeHcaTa,
KOTOpast MOCTENEHHO CHUXXAETCS HUKE ONpPedeNieHHOro YPOBHS HaCbILLEHNS!, OH OTKPbIBAETCS.
3anonHsAACh KOHAEHCATOM, KranaH OTKPbIBAeTCs UMK 3aKpbiBAeTCS B 3aBUCMMOCTU OT Harpysku.

B nHeBmaTuyeckom knanaHe, NTHEBMOYNpyras cpefa CxXMMaeTcs nof BO34encTBueM BOAAHOro yaapa,
npu 3TOM OH He ByaeT PyHKLUMOHUPOBaTb AOMKHbIM 06pa3om. Bo3HUMKHOBEHUE yTeuku NpuBedeT K
BOCCTaHOBIeHWO 6anaHca gaBneHun B knanaxe. Npu nobom HapyweHmnm 6anaHca knanaH 3aHMmaeT
HenTpanbHoe nonoxeHue (NMM60 OTKPbLIT, NGO 3akpbIT). [10 Mepe 3aKkpbITMA KnanaHa,
BOCCTaHaBMMBAaETCH YPOBEHb KOHAEeHcaTa 1 fnobow LWyMm, n3gaBaembli paHee, npekpaiwaeTcs. Ecnu xe
KrnanaH ocTtarcs oTKpbITbIM, OyAeT ChbllWeH rPOMKUIA 3BYK, BPbIBAOLLErocs nog AasreHnemM napa.

B 6bumeTannuyeckom knanaHe, bumeTtannuyeckasi nrnacTMHa 3anmeT onpeaeneHHoe NosoXeHne 3a cyeT
Tenna, ﬂeVICTByFOU.leFO Ha Hee. Oxnam,u,eHme nnacTuHbl NpuBedeT K ee nepemMeLlleHunto, 4To B CBOKO
ovyepenb npmBeaeT K HEMNOJTHOMY OTKPbITUIO BbIMYCKHOIO OTBEPCTUA U NO3BOJTUT BbIXOOUTb U3NTULLIKAM
napa. B Takom cny4ae 6ygeT cnbileH NOCTOSIHHbLIN TPOMKUIA 3BYK.

NMPAMEYAHUE: JoctynHo BecnnaTHOe pyKOBOACTBO MO NOWCKY M PELLEHUIO HEUCTPABHOCTEN
KOHAEeHCcaTOpHbIX KranaHoB. CesxuTech ¢ npeactasuTensctBoMm UE Systems no TenedoHy unm
noceTuTe canT www.uesystems.ru

[Touck HEI/ICHpaBHOCTefI B BEHTUJIAX

Mcnonb3oBaHne KOHTaKTHOro (CTeTockonunyeckoro) Mogyns npubopa Ultraprobe nossonuT ¢ nerkoctbio
OCYLLECTBMATb MOHUTOPUHT paboTocnocobHoCTH BeHTUNSA. Npy 6GecnpenaTcTBEHHOM NPOXOXAEeHWM ra3a
WY >KMOKOCTM MO NPSAMOMY y4acTKy TpyObl MOXET cOo34aBaTbCA He3HaunTenbHas TypOyneHTHOCTb
noToka. [pun yTeuke B BeHTUNE, BbICBOOOAMBLUNIACA a3 Uimn XUAKOCTb ABWXETCS U3 30Hbl BbICOKOrO
AaBneHns B 30HY HWU3KOro, Npu 3TOM co3aaeTcs TypOyneHTHbIV NOTOK Ha CTOPOHE HWU3KOro AaBneHus
(BbIMYCKHOW CTOPOHbI). B pesynbTate aToro o6pasyeTtcst 6enbii WyM. YnbTpa3BykoBas COCTaBnsAlLWwas
cnekTpa 6enoro wymMa ropasgo cuinbHee ero ayamo coctasnstowen. Ecnm yteuka Bo3HMKNa BHYTpU
KnanaHa, yrnbTpa3BYyKOBble BOJHbI 6yayT 06pa3oBbIBaTbLCA CO CTOPOHLI OTBEPCTUS, T.€. OHKN ByayT
CrbILWHbI U DUKCUMPYIOTCHA NoKa3aHusaMu npmubopa. 3ByK yTeYKM B ceane knanaHa 3aBucuT OT MIOTHOCTU
XMOKOCTW unm rasa. B HekoTopbIx cnyvasx oH OyaeT ChblleH Kak e4Ba 3aMeTHbIN TPeck, B APYrnx — Kak
rPOMKMI pe3kuin 3ByK. Tembp 3ByKa 3aBUCUT OT BA3KOCTM XUAKOCTU M pa3HOCTM AaBneHus B Tpybe u
aTMocdepe. Hanprmep, 3Byk OT NpoTeKaHUst BOAbI C 30HbI HU3KOTrO AaBMEHUsi B 30HY CpedHero umeet
ue onpeaeneHHbI xapakTep 1 He MOXeT ObiTb BOCTIPUHST Kak YTO-TO Apyroe. Toraa Kak 3ByK OT NpoTekaHus
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BOAbl C 30HbI BbICOKOIo AaBJfieHnA B NMNOJIHOCTbIO OTKprTbIVI BEHTUIb (30Hy HWU3KOro ,u.aBneva) CXO0OX co
3BYKOM MNMpOTEKaHUA napa.

YTo6bl OTNINYNTL 3TU 3BYKH HeobxoaMMo:

1. YMeHbWUTb YYBCTBUTEJIbHOCTb.

2. YcTaHoBUTb YacToTy paBHyto 25 k'Y 1 npogomkate obcnegosaHue.

lMpaBunbHO paboTaloLlmii krnanaH He co3aaeT 3Byka. B HEKOTOpbIX crnyyasax npy TECTUPOBAHUM CUCTEM
BbICOKOro JaBneHusi, ynbTpasByK, CO3AaBaeMblil BHYTPY CUCTEMBI, 0B6nagaeT Takon rpPOMKOCTbIO, UTO

3BYKOBbI€ BOfHbI OT APYroro BEHTUIS UMW OPYron YacT CUCTEMbI MEPEMELLAOTCA NO NOBEPXHOCTU
TpyObl M NPENSATCTBYIOT TOYHOMY OMpeaeneHnto MecTa yTeuku. [laxe B TakoM criydyae eCTb BO3MOXHOCTb
NPOM3BECTN ANArHOCTUKY BEHTUISA MPU MOMOLLM CPaBHEHUS CUMbl 3BYKOBbIX KONIEBGaHWI NPy CHUXKEHWM
YyBCTBUTENMbBHOCTM U 0OCNeaoBaHMM BEHTUNS MO HaNpaBlieHUIO TeYEHWs, cearia KnanaHa u npoTue
HanpaBneHusi Tedyenus (cm. «OnpegeneHve obcneaoBaHns BEHTUMS B CUCTEME C BbICOKMM YPOBHEM
LLYMOBY).

[Topsa0K BBINIOJIHEHUSA IPOBEPKU BEHTUJISA
1. Vcnonb3oBaTb CTETOCKOMMYECKUA MOOYIb.

2. ObcnepoBaTtb BEHTUIb BAOSb HanpaBJieHNA NOTOKa, ClylwaTb 3BYK Yepe3 HayLHUKN.

3. HauyHute obcnepoBaHue ¢ YactoThl 40 kY. Ecnu 3BYK TpyaHOPA3NUYMM, UBMEHUTE YacToTy.
Hanpumep, BbinonHsis obcnegoeaHue ¢ yactoTton 30 k', ymeHblunTe ee Ha 10 kl'u, n T.4.

4. Tpun HeoBX0QUMOCTU YMEHbLUWNTE YYBCTBUTENBHOCTb.
5. [ns nony4yeHns 4OCTOBEPHbIX MOKa3aHUi Npubopa B CMCTEMAaX C BbICOKUM AaBMNEHNEM:

a. JloTpOHbTECb KOHTaKTHLIM MOAYMEM [0 ABYX paBHOYAaNeHHbIX TOYEK OT NpearnonaraeMoro MecTa
yTeukm (Toukm A u B). Mpu HEOGXOAUMOCTU YMEHBLUUTE YYBCTBUTENBHOCTb, YTOGbI NOMYYUTb CUIY
yNbTpa3sByKoOBOro curHana (ab) B kaxaomn.

b. Ob6cnepoBatb ceqno BEHTUNA U/WK KnanaH NPOTUB HaMpaBJ1IEHNA NMOTOKA.

c. ConocTaBuTb NoMNyyYeHHble pe3ynbTaTthl. Ecnv BEHTUMb NponyckaeT, ypoBHY 3BYKOB MOJNYyYEHHbIX
npu obcnenoBaHMK ceara BEHTUNS U NpoTUB TedeHns ByayT paBHbl UM NPEBOCXOANTL
YPOBEHb 3BYKa, MONYyYeHHbI Npy 06cnefoBaHnn BEHTUIS MO TEYEHUIO.

6. I'Ip|/| pa60Te Ha npon3BoacTBE C BbICOKMM YPOBHEM MNOCTOPOHHETO WymMa nUmnm HW3KOW BSA3KOCTbIO
XNOKOCTH, I'IpOTeKaIOLLI,eﬂ no TPY6aM, pekoMeHayeTCA HaCTPOUTb YyBCTBUTEJTbHOCTb AJ1A4 NPaBUIlbHO
BOCMNPUATUA 3BYKa. [ns aToro:

a. [oTpoHbTeck 30HAOM [0 BbIMYCKHOW CTOPOHLI BEHTUIS U MEANEHHO U3MEHSAINTE YacToTy Npu
nomMoLuu Perynsitopa 4yBCTBUTENBLHOCTU (NPU 3TOM AOMKEH OblTb aKTUBHBIM UHOUKATOP
YacToTbl) TaK, 4TOObl MUHUMU3MPOBaTL YPOBEHbL NMOCTOPOHHETO LyMa UK Nnoka He 6yaet
OTYETIIMBO CMbILLIEH 3BYK MOTOKA XXUAKOCTU.

b. O6cnenyvte BNyCKHYO CTOPOHY BEHTWMS, CEAM0 BEHTUNS 1 BbIMYCKHYIO CTOPOHY (Tak Kak 3To
ObINO ONMCaHo paHee) 1 cpaBHUTE pe3ynbTaThl.
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Metoavuka ABCD

MeTOﬂMKy ABCD pekoMmeHayeTCa NpUMEHATb AnA YCTaHOBJIEHUA YPOBHA BCTPEYHOIO NOTOKa
ynbTpa3BykKa, KOTOprVI MOXET JTOXKHO NepeHecCTn 30Hy obcnenoBanns U gaTb NOXHble pe3ynbTaTtbl O
COCTOAHUN BEHTUNA.

Mcnonb3oBaHne metoaukmn ABCD:

1. CobntogaTtb nyHkTbl 1-5 pasgena «MMonck HeMcnpaBHOCTEN B BEHTUIISIXY.

2. BblbepuTe ABe paBHOYAANEHHbIX TOYKM HA @NMyCKHOU Yacmu BeHTUNs (Touku A u B) u aBe
paBHOYAANeHHbIX TOYKM Ha ebInycKHOU Yacmu BeHTUNsA (Toukn C n D). CpaBHUTE NomnyyYeHHble
pesyrnbTaTbl.

MokasaHus npnbopa B Toukax A n B cpaBHMBatoTcA ¢ nokasaHuamm B Todkax C n D. Ecnun nokasaHua B
Touke C eblwe, 4eMm B Touke A unu B, To B BeHTUNe ecTb yTeyka. Ecnu nokasaHua B Touke D ebiwe,
yem B Touke C, 3HaUMT, ynbTpasByK Obin nepeaaH ApyrumMm UCTOYHUKOM, PACMONOXEHHbIM C 8bIMYCKHOU
CMOPOHbI BEHTUMS.

s<t Frant F s PAamt

r
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[lpuseD 0OCIeGO068aHUS UCTIDASHOR0 KiT8/18Ha

O6csief0BaHMeEe BEHTHUIISA B CUCTEME C BBICOKUM YPOBHEM IlIyMa

WHorpa B cucTemax ¢ BbICOKMM AaBEHMEM OTAENbHbIE CUTHAMbI NepeaatnTcs oT Gnmkanlmx BEHTUNEN
unu Tpy6 (Tpybonposoaa) no Tpybam K cocegHeMy BEHTUINIO, ECMM MATU MO HaNpaBreHUIo TedeHmns. ATn
MOTOKU MOTYT Ae3NHOPMUPOBAaTL NONb30BATENS O HANUYUK yTeuku. [1ns onpeaeneHns NoxHoro
curHana BbINoNHWUTE criegyloLlee:

1. TopowawnTte k NpegnonaraeMomy UCTOYHMKY curHana (K TpybonpoBoay unv BEHTUMIO).
2. O6cnenyinite BXOOHONM KOHEL, NpeanonaraemMmoro MCTOYHMKa NOXHOro curHana.

3. YmeHbwute YyBCTBUTEJIbHOCTb npm60pa Tak, 4Tobbl ero nokasaHus OblnM He Gonblue NONOBUHbI
LKanbl.

4. O6cneayvite HebonbwumK ydactkamu (15-30,5 cm) n permcTpupyiiTe nokasaHusi npudopa.

5. Ecnuv rpomMKoCcTb 3ByKa yMeHbLLAeTCs Mo Mepe NpubnukeHust Kk ob6cnegyemMomMy BEHTUMIO, TO OH
ucrnpaseH.

6. [Ecnu e rpomMKOCTb 3ByKa HapacTaeT no Mepe npubnmkeHus k obcrnegyeMomy BEHTUMIO, TO B
HEM UmeeTcsl.

ue,.
- SYSTEMS INC So advanced, it's simple



40

Pa3inyHbIe NPOGIEMHBIE 30HbI

HOIL3€MHbIe YTE4YKHU

Bo3amoxHOCTL onpeaeneHns NOA3EMHbIX YTedek onpeaenseTcsa CUon ynbTpassyka, reHepnpyemoro
KaXkOom yTeYKON. YTEUKN C Manow CKOPOCTbIO BbIOPOCa XXMAKOCTU UMW ra3a reHepupytoT CAULLIKOM crnadbin
ynbTpasBykoBow curHan. [Npobnema onpeaeneHns NoA3eMHbIX YTeYeK yeyrybnaeTcs eLe Tem, YTo 3eMns
BbICTYMNaeT N30NAUMOHHLIM MaTepuanom. K ToMy xe, pbIXnbli rpyHT nornowaeT ropa3go 6onbiue
yNbTPa3BYKOBbIX BOSIH, YEM NNOTHbLIV rPYHT. Ecnun yTeyka 6rm3ka K NOBEPXHOCTU U AOCTATOYHO CUMbHA,
TO €e MOXHO BbICTPO 0BHaPYXNTb. BONLLWNMHCTBO Crabblx yTeyek Tak e MOryT 6biTb OBHapYKeHbl, HO
ANsi 3TOr0 HYXXHO MPUIIOXUTb AOMOSNHUTENbHbIE Yeunus. IHoraa ons atoro 4OCTaToYHO NOBLICUTL
AaBreHve B cucteme, 4YToObl yTeuka reHepvpoBana 6ornblue yrnbTpasByKoBbIX BOMH. B Apyrux cnyyasx,
HY)XXHO MpeKpaTuTb NoAady XuaKocTn B obcrnegyemyto Tpyby, nepekpbiTb BEHTUMN U NodaTh B Hee ra3
(BO3AYX UNW @30T) ANA reHepaummn yTedkon 6onee cubHbIX yNbTpa3ByKOBbIX BOSH. [locneannii metoq
Hamboree YyacTo NPUBOANT K NOMOXUTENbHOMY pe3ynbTaTy. Takke MOXHO noaaTb B obcneagyemyto Tpyby
ras 6es ee nonHoro ocyweHus. lNMoa AercTBMEM AaBrneHns, ra3 Yepes XXMOKOCTb MPOHMKHET K MecTy
YTEYKM 1N CO3AACT CUMbHbIN TPeLLaLLmMi 3BYK, KOTOPbIA MOXHO ONpeaenvTh.

BbIITOJIHEHUE OBCJIEAOBAHUA:

1. Wcnonb3ymTe KOHTaKTHbIV (CTETOCKOMMYECKUIA) MOOYIIb.
2. YctaHoBute vactoTy 20-25 kl'u,.

3. O6cneayite NoBepXHOCTL 3eMnu — HE [MTOMPY)KAUTE 30H4 B 3eMnio, T.K. 3TO MOXET ero
noBpeanTb.

NHorga HeoBx0AMMO HaxoaUTbCS Kak MOXHO Brinke K MCTOMHUKY YrbTpasByKOBOro curHana. B takom
crnyyae, UCNOMb3yWTe TOHKWIN, MPOYHbIN METaNMMYECKUA CTEPXKEHb, YTODLI NOrpy3nTb €ro B 3eMMK0 Tak,
4YTOObLI HE KacaTbCs TPybbl. [1prKacarTecb 30HAOM K METaNMYECKOMY CTEPXKHIO 1 CRyLIanTe 3BYK.
MoBTOpsnTe AaHHyo npouenypy kaxagple 50-100 cm, noka He ycnbiwnTe 3BYK.

[na onpeaeneHus TOMHOTO MeCTa yTeuku, nepemellante CTepeHb Ha HebomMblUne pacCcToAHUS, Noka
He CMOXeTe HanWTu MecTo ¢ Haubonee rpoMkum 3BykOM. [pyrmm cnocobom siBAsieTCH UCMnonb3oBaHue
NoCcKOro Mema’siuyeckoeo oucka Wnu MoHems! B 30He npegnonaraemon ytedku. lNonoxute anck Ha
3eMNI0 U OOTPOHLTECb A0 Hero 30HAOM, ycTaHoBMB npu 3atoMm yactoty 20 kly. JaHHbin cnocob
npuMeHum npu obcnegosaHnM 6eTOHHOM MM acdanbTUPOBAHHON MOBEPXHOCTU, YTODObI UCKMOYUTB
«Uapanarowue 3Byku» 3oHaa ob acdansT unm 6eToH.

YTeuku B IIPpOMEKYTKaxX MeXy CTEHaMH"
1. OcMmoTpuTe CTeHY U NOTOJSIOK Ha Hanuune BOAsIHbIX MU NapoBbIX U3MEHEHWI LBETA, NATEH U
T.0.

2. Ecnu oBHapyxunacb yTeyka napa, HanauTe camylo ropsiyyto TOUYKY Ha CTeHe Uin NnoTonke npu
MOMOLLIM BECKOHTaKTHOro MH(PPaKPaCcHOro TepMoOMeTpa.

3. YcraHoBuTe yacToTy Ha 20 kU M NOAKIIOYMTE KOHTAKTHBIN (CTETOCKOMUYECKMIN) MOAYIb.

4. CnywanTte 3BYyK B HaylwHukax. MecTo, rae 3Byk Hanbonee rpOMKuUiA, pacrnornoxeHo B6nman
YTEUKM.

YacTtryHada 3aKynopka

Mpu HanuuuK B TpyGe YaCTUYHOW 3aKyMOPKM CO3Aa0TCS YCrOBMS GMM3KME K HEMOMHOMY OTKPbITUO
knanaHa. YacTuuyHas 3akynopka Takke Co3faeT yrnbTpa3sBYKOBbLIE BOMHbI (0ObIYHO 32 CYET WU3MEHEHUS
noToka Ha TypOyneHTHbIiA). Ecnu oGHapyxunach 3akyrnopka TpyGbl, NocnenHss omkHa ObiTe
obcrenoBaHa Ha pasHbix UHTepBanax. Cuna yrnbTpasByka Bbile CO CTOPOHbI 3aKyMOpKM.
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BbIITOJIHEHUE OBCJIEAOBAHUA:

1. Vicnonb3yiiTe KOHTaKTHbIA (CTETOCKOMMYECKNIA) MOAYIb

2. [oTpoHbTeChb A0 BbIMYCKHOW YacTu, NpeanonaraeMoro MecTa 3aKyrnopKku, U CriyluaiTe 3ByK B
HayLLHMKax

3. HauHute obcnepoBaHme ¢ yactoTol 40 ku. Ecnun 3ByK TpyaAHOPa3nMynM, M3MEHUTE 4acToTy.
Hanpumep, BoinonHasa obcnegosaHue ¢ yactoton 30 ky, ymeHblumTe ee Ha 10 kI, n T.4.

4. Tlpn HEOBXOAMMOCTUN YMEHbLUMTE YyBCTBUTENBHOCTb,

5. Ycnblwas ycuneHve ynbTpasByka, BbI3BaHHOrO TypOyneHTHbIM MOTOKOM, Bbl onpeaenvTe
MECTO YTEUKM.

OHp@Ae}IeHI/Ie HaIllpaBJIEHHUA ITIOTOKA

Cwvna notoka B Tpybax Bo3pacTaeT No Mepe NPOXOXAEHUS 3arpaXkaeHnii unm narmbos. Mo mepe
NOCTYMMEHUST XXMOKOCTM UMK ra3a BO BMYCKHYIO YacTb (orpaxgeHus nnm narnba) ysenmumsaetcs
TypOyneHTHOCTb NOTOKAa, YTO MPMBOAUT K YBENMMYEHUIO YNbTPa3BYKOBOM cOCTaBnswowen. MNpu
onpegeneHun HanpasneHns NoToka, He0BX0AMMO y4nUTbIBaTbL TOT (PAKT, YTO CuMa yrbTPa3BYKOBOroO
3Byka ¢ BbINMYCKHOW ctopoHbl 6onblue, yem ¢ BITYCKHOW.

BbINOJIHEHME OBCNEOOBAHUA:

Mcnonb3ynTe KOHTaKTHbIN (CTETOCKOMUYECKMIN) MOAYIb

YcraHnoBuTe Yactoty 40 kl'u. Ecnu 3ByK TpyaHopasnuuum, ymeHbswiute ee go 30unm 25 klu.
HayHnTe obcnegoBaHns ¢ MakCMMarnbHON YyBCTBUTENBHOCTY.

Havgute n3rmb Tpyosl (¢ yrnom 60° nnu 6onbLue).

[oTpoHbTeCh 30HOOM A0 OAHOrO KOHUA M3rnba n 3aduKcMpyrTe nokasaHust Cunbl curHana.

[oTpoHbTeChb 30HOOM A0 OPYroro KoHua m3rmba v 3admnkcupymTe nokasaHns cuibl curHana.

N o o kDb P

CTOpOHa C Hanbonee CUnbHbIM CUrHaroOM — BbIMyCKHaA.

NMPUAMEYAHUE: Ecnu cnoxHo onpegenqTb pasnuMyns B rpOMKOCTY 3BYyKa, HEOOXOAMMO YMEHbLUNTb
YyBCTBUTENbHOCTb U NPOAOITHKMUTE 06CrneaoBaHue.
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YbTpa3ByKoOBas TeXHUKA

YnbTpa3BykoBas TeXHMKa OCHOBaHa Ha NpYMEHEHUM 3BYKOBbIX BOSH, HE BOCNPUHNMAEMbIX YENOBEKOM.
lMoporoBasi yacToTa 3ByKa, BOCNpMHMMaemMasi yenosekom, pasHa 16500 Iy, xoTa HamBbICLIas YacToTa
3BYyKa, KOTOPbIA CMOTNN BOCMPUHATBL HEKOTOopble nioau, coctaensana 21000 My, a ynbTpa3ByKOBbI€ BOJIHbI,
npuMeHseMble B yrbTPasBYKOBOW TexHuke, umetoT yactoty 20000 My v Bbiwe. No- gpyromy yactoTy
2000 Ny moxxHo 3anmcaTb Kak 2 Ky, (kmnorepu), npy aTtom 1 kunorepy, paeeH 1000 Iy,

“€— Hu3skue yacmomal

<&— Bbicokue yacmomsl

Puc. A

T.K. ynbTpa3ByK — BbICOKOYACTOTHbIV CUrHar, oH obriagaeT KOpOoTKOM ANMHON BonHLIL. Ero cBoncTBa
OTIIMYHbI OT ayAMO MITM HU3KOYACTOTHOrO curHana. Hm3ko4acToTHble CUrHarnbl TpeOyoT MEHbLLIErO
KONMYeCcTBa SHEPrumn Ha NPOXOXKAEHMNE ONPeAENEHHOro NyTK NO CPABHEHUIO C BbICOKOYACTOTHbLIM
curHanom. (Puc. A)

YnbTpa3ByKoBbIE TEXHONOrMS, ncnons3yemas npubopom Ultraprobe, B ocCHOBHOM ncnonb3yet
ynbTpa3BykoBble konebaHus, obpasyemblie noTokamu Bo3ayxa. Kotopble cBs3aHbl C nepegaden u
nprMemMoMm yrnbTpa3BYKOBbIX BOMH Yepes atmocdepy 6e3 ncnonb3oBaHus 3ByKONpoBOAsALLEN cpeabl
(conpsiratowen cpeapl). ATO NO3BOMSET COBMECTUTbL METOAbBI MpMeMa CurHana, noslydeHHoro oT 0gHOro
unun 6onee NCTOYHMKOB MO BOSIHOBOAAM. YIbTpa3ByKOBblE KOriebaHns BO3HUKAOT MPaKTUYECKU Mpu
nobom TpeHuun. Hanpumep, notepes 6onbLuon nanew, o6 ykasaTenbHbI, 0Opa3yeTcsa 3ByKOBOW CUrHan,
YyacTb KOTOpOro GyaeT HaxoaUTbLCA B YNbTPa3BYyKOBOM criekTpe. KoHeYHOo, Bbl MOXETe yCrbillaTb 3BYK OT
TpeHus, Ho ¢ ucnonb3oBaHuem npubopa Ultraprobe oH 6ygeT Bo MHOro pas cunbHee.

MpuynHoW ycuneHus curHana cnyxumt To, 4to Ultraprobe npeobpasyeT ynbTpa3ByKoBYO COCTaBNSAOLLYIO
curHana B ayavo curHarn, a saaTemM ycunueaeT ero. B cBA3u ¢ Tem, 4To 0COBeHHOCTbIO yrbTpasByka
ABMNSETCH HU3KOE 3HaYeHne ero amnnuTyabl, YCUreHne curHana — ogHa M3 camblX rMaBHbIX QYHKLWUNA.
XoTs paboTatoLiee 060pyaoBaHNE UCTTYCKAET OFPOMHOE KONMYECTBO CUrHaNoB BCEro CnekTpa BOIH,
ynbTpa3ByKOBas COCTaBMsAIOLLAs crekTpa aBnsetTca Hanbonee 3Hadnmon. [lonroe Bpemsi B cuctemax
NPEBEHTUBHOIO TEXHNYECKOro 06CYy>KMBAHNSA NOALLMMNHUKOBBIX Y310B NMPUMEHANNCH Y3KocneunanbHbie
yCUNUTENn ayguo curHana ans onpegeneHns cteneHn n3Hoca noawmnnHuka. Ho Tak kak oHM Mornu
BocnpuHumatb TOJIbKO ayano coctaBnsaioLLyo 3ByKOBbIX BOSH, pe3ynbTaTt Oblfl O4EeHb HETOYHbIM.
HesHauutenbHble n3mMeHeHUs B paboTe noALwmnHMKa 6e3 MCnonb3oBaHWs yrbTPa3ByKOBON ANarHOCTUKU
HEBO3MOXHO YIOBUTb, T.€. AOMroe BpemMs OHU NPOCTO He yunTbiBanuck. Korga nonyyaemsin ot
MOALUMIMHUKA ayaMo curHan Mor ObiTb MHTEPNPETMPOBaH Kak Hey4OBNeTBOPUTENbHbIN, MOALWNIHNUK
HeobxoaMMO BbINO CPOYHO MEHSITb. YbTpa3ByKOBas AMarHOCTMKa NO3BONAET ONPeaennTb OCTaTOuHbIN
pecypc. B TOT MOMeHT, Korfja B CrieKkTpe 3BYKOBOrO CUrHana nosisunachk yrnbTpa3BykoBasi COCTaBnsamoLLas,
MOALLMMHUK UMEET eLle AOCTaTOuHbIN pecypc Ans Toro, YTobbl Bbl MOMMK 3annaHnpoBaTb Tpebyemoe
TexHu4yeckoe obcnyxumsaHue. [Npu onpegeneHnun yTeyek, yrbTpa3BykoBON METOA NO3BONUT ObICTPO 1
TOYHO onpenenuTb MecTo yTeYKU, U 061acTn HECKONbKUX YTeYeK He AoMbLuUe, YeM 3a MUHYTY. T.K.
ynbTpasByK — KOPOTKOBOSHOBbIN CUIHaM, TO U3 BCEro CreKkTpa 3ByKa yTeykn oH obragaet HanbonbLuen
aMnnnTyaou, YTO NO3BOMSET ero OTYETNMBO CNbiWwaTth. B nporM3BoacTBax ¢ BbICOKMM YPOBHEM LUyMa,
AaHHbIN acnekT ynbTpassByka NoKa3biBaeT ero B elle bonee nyywem kavyecTse.

BOMbLIMHCTBO OKpYXXatoLLMX 3BYKOB Ha NPOM3BOACTBE OMOKUPYIOT HU3KOYACTOTHYIO COCTaBMSIIOLLYIO
3BYKOBOIO CMeKTpa yTeuyku, TEM CaMbIM Aenasi aygmo COCTaBISALLYH0 CNekTpa NonpocTy 6ecnonesHon.
T.k. npmbop Ultraprobe 4yBCcTBUTENEH TOMBLKO K YNbTPa3BYKOBOW COCTaBNSOLLIEN CUrHana, To
HM3KOYaCTOTHble konebaHus He Oka3biBalOT HA HEro HMKaKoro BNusiHus. T.e. obcnenysa npegnonaraemyto
obnacTb yTeyku, nonb3oBaTeslb MOXeT ObICTPO ONpeaenvTb ee TOYHOE MECTOPACHMONIOXKEHME.

OnekTpunyeckne paspsgbl, TakMe Kak UCKpbl, NPOOOM 1 KOPOHHbIE pa3psabl 06nagaloT ynbTpas3ByKOBOW
cocTaBnsioLen ¢ 6onbLIO aMNIUTYAoW, T.e. UX OBHapyXeHne JOCTaTOYHO NPOCTO. Tak Xe Kak 1 npu
onpegernenun yteuku, npudop Ultraprobe ¢ nerkocTelo MoXeT onpegenuTb 3NeKTpuyeckne paspsaabl Ha
LIYMHOM NPOW3BOACTBE.
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WHCTpYKLMA 110 CMEeHe CEKPETHOr0 KOZia 3aMKa Kelca
3aBoackasi kKoMOMHaLUWs ycTaHoBreHa B 3HaveHue --0--0--0
YCcTaHOBKa CEKpeTHOro Koaa:
1. OrtkpoiniTe Kelc. BarnaHuTe Ha obpaTHyto CTOPOHY 3aMKa BHYTPM Keica, Bbl YBUAUTE pblvar CMEHbI
CeKpeTHOro Koga. YCTaHoBUTE pblyar CMEHbl KOAa Ha CepedynHy 3aMKa Tak, YToObl ero 3ailernka

Haxogwnacb no3agm Belemku (puc. 1).

2. YcTaHoBUTE CEKPETHBIN ko, NoBOpayMBas HOMEPHbIE AUCKU B UCKOMYIO KOMOMHaLMIO
(HanpuMmep, AeHb poXAeHWs, TenedOHHbIN HOMEP U T.4.).

3. BepHuTe pblyar cMeHbl Koga B UCXOAHOE MoroXeHue (puc. 2).

4. [Insa 3akpbiTUS 3amKa, NOBEPHUTE OOMH UINN HECKONBbKO HOMEPHBIX AUCKOB B APYroe NosioXeHue.
[ns OTKpbITMSA, YCTAHOBUTE CBOW CEKPETHLIN KOA.

5. OXPAHAETCA MEXOYHAPOOAHbLIM MATEHTHbLIM 3AKOHOJATEJIbCTBOM

&> P
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Cnenudpukanusa
Ultraprobe® 9000

KoHcTpykuus
Cxema

YacToTa
Bpems oTtknuka

Ouvcnnen

MamaTtb
Bartapes
PaGbo4yas Temnepartypa

Bbixoabl

3oHAabI

HaywHunkm
NHpaunkaTopbl
YyBCcTBUTENLHOCTb
Mopor *

FabapuTHble pa3mepbl

Macca

FapaHTUA
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Py4yHon, B dhopMe nuctoneTa 650k namepeHuii u3
OoKpaLlleHHoro antomMuHua n ABC-nnactuka

TeepgoTenbHas undposas cxema SMD ¢ TemnepaTtypHon
KOMneHcaumen

Ot 20 po 100 kl'y (HacTpauBaemas ¢ warom 1 kL)
< 10 MunnncekyHa

YKK-gucnnein 2 ctpoku x 16 CMMBOMOB CO CBETOANOLHOMN
NnoacBEeTKOM

400 a4yeek namsaATn
NiMH, nogsapsixaemas
O10 po 50°C

KannbpoBaHHbIV reTeEpOAUHHbIN BbIXOA, YPOBEHb CUrHana B
ab, USB nopT BbiBOAa AaHHbIX

Ckanupyowmn mogyne Trisonic U Mogyrnb cTeTockona

HaywHuku Deluxe wymounsonupytowero Tuna ans
NCMOMb30BaHNs C Kackown

Ob, yactoTa, cocTtosiHue GaTapen n 16-Tn cermeHTHasi
ctonbvkoBas gnarpamma

OeTtektupoBaHue yteyek anametpom 0,127 MM npu gaBneHun
0,34 6apa Ha paccTosiHumM 15,24 m

Ot 1x10-2 go 1 x 10-3 cm3/c, NpuBeaeHHbIX K HOpMarbHbIM
YCINOBUAM

MonHbIA KOMANEKT B (PMPMEHHOM antoMUHNEBOM Kence Ans
nepeHocku: 47 x 37 x 17 cm

1kr

1 rog Ha geTanu/mcnonHeHue, ctaHgapTHas

5 neT ¢ 3anofiHEHHOW perncTpaLmoHHON KapTon

* 3aBUCUT OT TMNa yTeYKU

** ykasblBanTe TpeboBaHust K UCKpobe3onacHOCTM Npu 3akase
npubopa.
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[TIPUJTIOKEHHUE A

MpaBuna nckpobesonacHoOCTU

1. (DaﬂbCVI(*)VIKaLI,I/IFI KOMMNOHEHTOB N 3aMeHa HE3aBOACKUMN KOMIMNOHEHTAMWN MOXET
oTpuulaTesibHO CKa3aTbCA Ha 6€e30MacHOCTN CUCTEMBI.

2. YcTaHoBKa WK U3bATUE CbEMHbBIX 3MEKTPUYECKUX COeaNHUTENEN OOMKHbI OCYLLECTBAATLCA
TONbKO MPW OTCYTCTBMU FOPHOYMX NApOB B JaHHOM obnacTu.

3. Tonbko ykasaHHas GaTapes, oTBevatoLasa TpeboBaHnsam n ogobperHHasa ans Ultraprobe ®
9000, moxeT ucnonb3oBaTtbes B cucteme Ultraprobe ® 9000.

4. TMopsapsgka npmbopoe Ultraprobe ® 9000 gormkHa BbINOMHATLCA B 0ObIYHbIX
(HeknaccumuUpoBaHHbIX) MOMELLEHUSIX NMPU MAKCMMaribHOW TEMMNEepPaType OKPYKatoLLEN

cpeabl +40 ° C.

5. PemoHT cuctemsl Ultraprobe ® 9000 moxeT BbinonHATbCA Tonbko UE Systems, Inc. nnm
PEMOHTHBIMW MacTepckumMu, ogobpeHHsiMu FM Approvals.

6. MPEOYNPEXOEHUE — SAMEHA KOMIMNOHEHTOB MOXET HAPYLWNTb
NCKPOBE3OMNACHOCTDb.

7. NPEOYNPEXOEHUE — ONACHOCTb B3PbIBA. HE OTKPLIBAVTE KOPIYC U HE
MEHAWTE BATAPEIO B IETKOBOCMIAMEHAIOLENCA UIMU TOPKOYEWN CPEJE.

8. NPEOAYNPEXOEHUE — BAMEHY BATAPEN HEOBEXOOMMO OCYLWECTBIATb TONBKO
B HEKJITACCUOPNLINPOBAHHbBLIX MOMELLEHUAX.

9. MPEAYNPEXAEHUE — OJTA CHMXKEHNA PUCKA B3PbIBA, NEPE3APAXATbL BATAPEN
HEOBXOOMMO B BE3OIMNACHOM MECTE.

10. NPEOYNPEXAEHUE — NCMOJIb3OBATb TOJIbKO HUKENb-METANN-TMAPUAHBLIE
AKKYMYJTIATOPHbIE BATAPEN VARTA AAA-L VH800.

11. NPEOYNPEXAEHUE — HE NCIMOJIb3OBATb B KAMECTBE CPEACTB
MHOMBMOYANBHOW SALLNTHI.

12. NPEAYNPEXOEHUE — MPUMEHATDL TONBKO ONA Py C & D.
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IIpuioxxeHnue b

KannbpoBKa 4yBCTBUTENLHOCTU
MeTopa ynbTpa3ByKOBOro TOHanbLHOro reHepaTopa

Ultraprobe 9000

Mpexae yem NPUCTYNUTL K UHCNEKLMM, NPOBEPbTE YYBCTBUTENBHOCTL Ballero MHCTpymeHTa. [ng
obecneyeHns Ha4EXHOCTU XenaTernbHO BECTU y4eT TECTUPOBaHWS YYBCTBUTENBHOCTA U CNEaNTb
3a 3apsgoM 6aTapen TOHanNbHOro reHepartopa.

BbinonHeHne obcnenosaHus:

1. CospaiiTe Tabnuuy Unm UCNonb3yiTe NPUBEAEHHYIO HUXE:

TeCTMpOBaHI/Ie YyBCTBUTEITbHOCTHU

CkaHupyrowmn L HacTtpolika
MOy HaTta CepuiiHbin # | CTepeHb T YacTtoTa ob
KOHTaKTHbIA Oata | CepuiHbin # Hactponka YactoTa b
MoAaynb P T A

A. Vcnonb3ys CKaHVpYOLWMA MOAYIb, YCTAHOBUTE €ro C nepeaHen 4acTu UHCTPYMeHTa.

2. B 1abnuvue TecTMpoBaHuUsi YyBCTBUTENBHOCTM B KA4eCTBE TECTOBOWN YacToThl BbibepuTe 40
kKl'u 1 oTmeTbTe "40" B rpacdhe «HacToTa» Angd ckaHMpyloLwero Moayns.

3. Tlogkniounte HayLIHUKX 1 NOMOXUTE MX Ha CTON AN TECTUPOBAHUS.
4. B Habope BbibepuTe cambliii

OMNWHHBIA CTETOCKOMUYECKUI
CTEPXEHD.

5. B Tabnuue B rpacge «CTepxeHb» oTMeTbTe «L».

6. YcTaHoBWUTe TOHambHbLI reHepaTop nooaarns MPOHTaNbLHON CTOPOHO K cebe.

Ue,,, -
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Pa3vem 0ng 3aprdHo20 yempoucmea
Haxodumcs cresa Ha
MOHBNbHOM 2eHEPamope,
pe2ynamop apoMKOCMU - cnpasa %

CmepxeHb

7. YcTaHoBUTE CTepXeHb B cepeanHe npeobpasoBartens (kak nokasaHo BbiLLE).
8. Bbibepute ypoBeHb rpOMKOCTM TOHamNbHOro reHepatopa (Huskuii unu Beicoknin).
9. B tabnuue B rpage «TI» oTtmeTbTe ypoBeHb (L unu H).

10. MoeepHuTe Ultraprobe 9000 60kom, pacnonoXxmB ero Ha cTone Ans TECTUPOBAHUSA TakuM
0bpasom, YTOObI CKAaHUPYIOLLMIA MOAYNb OblN HANpPaBeH Ha TOHamNbHbIA reHepaTop.

11. AkkypaTHo pacnonoxute Ultraprobe Taknm o6pasom, 4ToObl NepeaHas naHenb
conpukacanacb Co CTEPXHEM, U CTEPXKEHb CONMpMKacarncs ¢ nepegHer NaHernbHo,
KOHTaKTUpys ¢ OOKOBOW CTOPOHOW CKaHMPYHOLLEro Mmoayns. BolpoBHANTE CKaHMPYHOLLMIA
MOoAyIb Taknm o6pasom, YToObl LLEHTP MOAYNSA CMOTPEN TOYHO B LEHTP Npeobpa3oBaTtens
TOHanNbHOro reHepartopa (Kak NokasaHo Huxe).

12. HaCTpaMBaVITe HYyBCTBUTEJIbHOCTb OO0 TeX NOop, NoKa Ha rmctorpamMmme MHTEHCUBHOCTU HE
YCTaHOBUTCA CpefHee 3Ha4YeHne n 6yn,eT 0T06pa)KaTbCF| YPOBEHb ab.

13. B Tabnuue B rpade «ab» oTmeTbTe cunTaHHble Ab.
B. Wcnonb3ys KOHTaKTHbIN (CTETOCKOMMYECKMIN) MOAYIb, YCTAHOBUTE €ro C nepegHen 4actu
WHCTPYMeHTa:
2. B Tabnuue TecTMpoBaHUS YyBCTBMTENBHOCTM B KAYECTBE TECTOBOW YacTOThl
BblbepuTe 40 k' 1 oTMeTbTe "40" B rpache «HacTtoTa» Ans ckaHupyoLwero
Moayns.

3. [Mogkniounte HaYLWHUKN U NONOXUTE UX Ha CTOJ OJ1A TECTUPOBAHUA.

4. PacnonoxuTte ToHanbHbIN reHepaTop (OpOHTanbLHOM CTOPOHOW BBEPX.
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5. Bbibepute ypoBeHb F[POMKOCTM TOHanNbHOro reHepartopa (Huskuin nnmn Beicokuin).

6. B Tabnuue B rpade «TI» oTMeTbTe ypoBeHb (L unu H).

7. Bosbmute Ultraprobe 9000 1 npmnoxute cTeTOCKONMYECKMM MOAYNEM K
TECTOBOMY MYHKTY Ha ToHanbHOM reHepaTope (Sensitivity validation test point). HE
HAOABNMBAUTE!

NMPUMEYAHMUE: HUKOIOA HE UCMNOMNMb3YUTE ANTKOMUHMBLIE CTEPXHMN,
MHAYE MOXET NPOUN3ONTU 3AMBIKAHUE.
8. HactpauBaiitTe 4yBCTBUTENBLHOCTb A0 TEX MOP, NOKa Ha rMCTorpamMmme

MHTEHCUBHOCTU HE YCTAaHOBUTCA CcpeaHee 3Ha4YeHune.

9. B Tabnuue B rpace «gb» oTMeTbTe cuMTaHHble Ab.

[nsa noboro TecTupoBaHus:

Bcsikuii pas, npy BbINOMHEHUN TECTUPOBAHUS YYBCTBUTENBHOCTM, MPOCMAaTpuBaiiTe faHHbIE B
Tabnuue 1 NOBTOPsINTE TECT, UCMOMNb3Ys Te XKe CTepXKeHb / MoAyIb, YacTOTY U YPOBEHb FPOMKOCTU
TOHamnbHOro reHepaTopa.

CpaBHuBaliTe pasHuuy nokasaHun ab. Pa3Huua 6onblie Yem Ha 6 4B roBopuT O CyLLEeCTBYIOLLEN
npobneme.
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XoTuTte y3Hatb O6onblue 0 NPoAYKUUU N OOYYEeHU0?
CBsaXxurtecb C HaAMM:

UE Systems Europe, Windmolen 20, 7609 NN Almelo (NL)

e: info@uesystems.eu W WWw.uesystems.ru
t: +31 (0)546 725 125 f: +31 (0)546 725 126
www.uesystems.ru
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