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1 BBeaeHue

Mol 6narogapym 3a MOKYNKY Hallero yAbTPa3BYKOBOrO AETEKTOPA YTEUEK U 3NEKTPUYECKUX Pa3PAL0B.
TUD-1 — nopTaTMBHOE CPeAcTBO HepaspyLLAtoLWero KOHTPOAA U ANAarHOCTUKU U NpeaHa3HavYeHo AaA
OOHAPYKEHNA N NONCKA MECTOHAXOXKAEHUSA UCTOYHMKOB YNbTPa3BYKOBOFO U3/TyYEHMA.
JnarHocTMyeckne BO3MOXKHOCTU AETEKTOPA YAbTPa3ByKa 06yCN0BAEHbI TEM, YTO BOSHUKHOBEHME
pa3nunyHbIX AedeKTOB CONPOBOXKAAETCA PE3KUM U3MEHEHNEM aKYCTUYECKOTO U3/TYYEHUA, B TOM YUC/E U
B Y/IbTPa3ByKoBOI 0b6aacTu. K umcny Takmx gedeKkTtos, B NepBYIO o4epesb, OTHOCATCA YyTeUKM NtobbIxX
rasoB U 3NeKTpUYecKne paspasbl PasiMYHON GM3NYECKON NpMpoabl.

BHUMAHMUE
MpoussoguTenb octaBaseT 3a cob6oii NPaBo BHECEHUA U3SMEHEHMIT BO BHELWHUIA BUA, a TaKXKe
TEeXHUUYECKUE XapaKTepucTuKu npubopa

[nsa Toro ytobbl rapaHTUPOBATb NPaBWUJIbHYIO PaboTy NprMbopa U Tpebyemyto TOYHOCTb pe3ynbTaToB
n3mepeHuin, Heobxoammo cobatogaTth creayrolme peKoMeHaaumnm:

BHUMAHUE *&
Mepeg paboToil ¢ feTeKTopom HeobXoaMMO U3yunTb faHHOe PyKoBOACTBO, TWaTenbHO cobalogatb
npasuna 3aWmThl, a TaKkXKe pekomeHgauum Npoussogurens.

MpumeHeHWe Npubopa, HECOOTBETCTBYOWEE YKazaHNAM Mpon3BoAUTENS, MOXKET BbITb MPUUMHOM
NONIOMKM Nprbopa M UCTOYHUKOM onacHocTM gna MNonb3oBatens.

Mpubop AoKeH 06CNYKMUBATLCA TONbKO KBaMOULMPOBAHHBIM NEPCOHANOM, O3HAKOMIEHHbIM C
MpaBunamm TeEXHMKM 6e30nacHoOCTy;

Henb3Aa ncnonb3osaTtb:

e [loBpexXAeHHbIA U HEMCNPABHbIV NOMHOCTBLIO UAN YAaCTUYHO AETEKTOP;

e [lpoBoAa M 31eMeHTbl KOMMNJIEKTaLLMM C NOBPEXAEHHON U3onALMeNn;

e [pnbop, KOTOpPbIN JOAFO XPaHUCA B YCOBUAX, HECOOTBETCTBYHOLLIMX TEXHUYECKUM
XapaKTepPUCTUKaM (Hanpumep, Npwv NoOBbILLIEHHOM BAAXKHOCTH).

PeMOHT aonKeH ocyLLecTBAATLCA TONIbKO NpeacTaBUTeNIAMM aBTOpM30BaHHOTO CepBUCHOrO LLeHTpa.

33I'Ip€U.I,E]ETCFI NnoNb30BaTbCA an60p0M C HEHAAEXHO 3aKPbITbIM TN OTKPbITbIM KOHTEﬁHepOM AanAa
9/1eEMEHTOB NUTAHUA, a TaKXKe OCYLEeCTB/IATb NUTaHNE OEeTeKTOpa OT ob6bIX OPpyrnx UCTOYHUKOB, Kpome
YKa3aHHbIX B HAaCToALLEM PYKOBOACTBE.

Mpnbop oTHOCUTCA K U3genmam, paboTatowmm npu 6e3o0nacHOM CBEPXHU3KOM HAMpPSAKEHUK, A ero
KOHCTPYKTUBHOE N CXEMHOE UCMOIHEHMA COOTBETCTBYIOT TpeboBaHuam FOCT12.2.007.0 ans Il knacca
3aLUMTbI 3N1EKTPOTEXHUYECKUX U3LE/UIA, CHAOKEHHbIX OpraHamm ynpaBaeHns u MHAUKaLMK.

Mogenb an60pa nmveet 06LLI,EI'IpOMbILIJI'IeHHOE MCNosHEHNE N HE NpeaHa3Ha4YeHa 414 NPpUMeHeHnAa BO
B3pPbIBOOMACHbIX 30Hax. JaA yTOYHEHUA HAaANUMA MOAGI’IEVI, pa3peleHHbIX AnA pa6OTbI BO
B3PbIBOOMACHbLIX NOMeLWLeHNAX, I'lpOCb6a 06paLIJ,aTbCFi K npOI/I3BO,£I,VIT6ﬂI-O.




2 YCTpOWCTBO U IPUHLUI PAGOTHI

2.1 Onucanue gereKkropa TUD-1

MpuHuMn aenctema Nnpnbopa oCHOBaH Ha NPUEME N NPeobpa3oBaHUM B INEKTPUYECKUI CUTHAN
YNbTPa3BYKOBbIX KoaebaHMi, PacnpOCTPaHAIOLMNXCA B BO3AYLIHOM cpeae OT UCTOYHMKA YAbTPa3ByKa.

MpeobpasoBaHMe yAbTPa3BYKOBOrO aKyCTUYECKOIO CUrHAMA B SNEKTPUYECKUI OCyLLLeCTBAAETCA
Nbe303/1eKTpMYecknm npeobpasosatesiem (M3M) c pe3oHaHCHOM XapaKTepUCTUKON NpeobpasoBaHus,
MMeIOLLLEM MaKCMMYM Ha YacToTe npuéma B gnanasoHe(40+1)kly,.

DNEeKTPOHHbIM TPaKT Npubopa obecneunsaeT npeasapuTesibHoe ycunenume curdana c N3N, sbiaeneHme
COCTaBAAOLWMX CNEKTPA B UHPOPMATUBHOM NOSIOCE YACTOT, NpeobpasoBaHMe UX B CUTHAN B BUAE
HaNpAXeHUs NepeMeHHOro ToKa € YaCcToTOM 3BYKOBOIO AMana3oHa, YCUIeHMEe X MO MOLLHOCTU U
noAayy Ha rosiosHble TenedoHbl A1 NPOCAYLIMBAHNA ONEPaTOPOM, a TaKKe Ha NATUYPOBHEBbIMN
CBETOANOAHDBIN MHAWMKATOP YPOBHA CUrHaNa. lNoaaBaemblit Ha ros10BHble TenedOoHbl U CBETOANOAHbI
WHAMKATOP YPOBHA CUTHA/I MOKeT NJIaBHO U3MEHATLCA C MOMOLLbIO COOTBETCTBYIOLLEro peryaatopa.

Mo cxeMOTeXHUYECKOMY NOCTPOEHU0 NpNbOop ABAAETCA NPUEMHMKOM NPAMOTo NpeobpasoBaHMa 1
peannsyeTt GyHKLMM 3NEKTPOHHOIO AETEKTOPA MHTEHCUBHOCTU NMPUHUMAEMBbIX Y/IbTPA3BYKOBbIX
KonebaHunin 6e3 nx OLEHKN B eANHULLAX PUINYECKMX BESIUYMH.

Mpubop obecneymBaeT BbINOAHEHUE PAAA AONOHUTENbHbIX GYHKUMNA:

e CBETOAMOAOHYIO CUTHANMU3ALMIO BKAKOYEHUS Npubopa;

® CBETOAMOOHYIO CUFHANM3ALMIO NPeseNibHO A0NYCTUMOTO CHUMKEHUA HAaNpAXKeHUA baTapew;
®  33WMTY OT USMEHEHMA NONAPHOCTU NoAKAOHaeMol baTapeu;

®  33WMTY OT KOPOTKOIO 3aMblKaHMA B LeNu 3NeKTponuTaHua npubopa.



2.2 JyieMeHTbI ynIpaBJIeHUA U UHAUKALUUA
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YCWUNEHWE

YPOBEHb CUFTHANA

m- nATb ceetogmonos «YPOBEHb CUTHAJIA» HANKaTOpa YPOBHA MPUHMUMAEMOr0 aKyCTUYECKOro
CUTHaNa;

@- CBETOAMOAHBIN MHAMKATOP «BK/1» Ans nHAMKauumn BKAOYEeHUA npnbopa;
@- CBETOAMOAHBIN MHAMKATOP «BAT» ans nHaAnKauum paspaga 6atapen 31eKTponuTaHus;

@- py4yka perynatopa «YCUNEHUE» ¢ oumbpoBaHHON LWKANOW ANa perynmpoBkm KoadpduumeHTa
YCUIEHUSA 3/IEKTPOHHOTO TPaKTa Npnbopa;

@- BK/IIOYATE/Ib 3/IEKTPONUTAHMUSA Npmbopa.

FonoBHble TenedoHbl MOAKIOYAIOTCA K AETEKTOPY C NOMOLLBIO BbIXOAALLErO M3 PYYKM Kopryca Kabens,
OKaHuMBaroLLeroca ayamo pasbémom 3,5 mm.

BHUMAHMUE
3anpewaerca noAKA4aTb K NpU60Opy ronoBHble TenedoHbl APYrMX TUNOB (He BXOAALMX B KOMMAEKT
npu6bopa), Kpome yKa3aHHbIX B SaHHOM JOKYMEHTE.

MpnbOop MOMKET KOMNNEKTOBATbLCA AOMNOAHUTENbHbIMU HacagKaMu (40NOHUTENbHAA KOMMIEKTaLmsA),
KOTOpble NO3BOJIAT U3MEHUTb YyBCTBUTENbHOCTb U ANarpaMmy HanpasAeHHOCTM Npu Npueme
Y/NIbTPa3BYKOBOTO U3NyYeHns obcneayembix 06bEKTOB.

BHUMAHUE
Mpun noaKNOYEeHUN aKyCTUYECKOIi HacaaKu Nnpubop HeobxoauMo yaepKUBaTb 3a raKky ¢ pesab6oBbim
KaHanom. 3anpeLaeTca co34aBaTb 3HAYUTEIbHBIN KPYTALWMA MOMEHT.




3 TlopsaaoK ¥ MeTOAUKa pabdoThl

Bo3HMKHOBEHME AedeKTOB Y Pa3/IMYHbIX TEXHUYECKMX 0OBEKTOB, KaK NPaBMAO, CONPOBOXKAAETCA
XapaKTePHbIM U3MEHEHMEM MAPAMETPOB U3YHAEMbIX MMM YNbTPa3BYKOBbIX KonebaHuii. 310
006YyCNOBNEHO HAaIMUMEM U NPOABAEHMUEM TAKUX FTEHEPUPYIOLLMX YNbTPa3BYK NPOLLECCOB, KaK KaBUTaLmA
N TypbyNEeHTHOCTb NOTOKA rasa Uau XUAKOCTU, TPEHME N COYAAPEHME TBEPAIX TEN, UCKPOBOM,
KOPOHHbI/ UM AYFOBOM 3NEKTPUYECKUI pa3pag v T.4.

Mpnbop ABnAeTCA BbICOKOYYBCTBUTEIbHBIM AETEKTOPOM YAbTPA3BYKOBOFO U3/lyYeHMA U NOTEHLMANBHO
no3sonsfeT 0bHapyKMBaTb AedeKTbl HAa PAa3/IMYHbIX OOBEKTAX.

Bmecte ¢ Tem, Ana 3dpHeKTUBHOIO MCNONb30BaHMA AUAarHOCTUYECKUX BO3MOXKHOCTeM npmubopa
oneparop, NPou3BoAALLMI ANarHocTmyeckoe obciegoBaHue, A0/KEH MOHUMaTbL Npoucxoaaline B
KOHTPOAMPYEMOM 06bEKTE NPOLECCHI, yYUTbIBATb HU3UYECcKMe 0COBEHHOCTM reHepaLmm,
pacnpocTpaHeHnA U 3aTyXaHWA YbTPa3BYKOBbIX CUTHANOB, a TaK»Ke TBOPYECKN NOAXOAUTb K
NOCTPOEHUIO AMarHOCTUYECKMX NPoLLeayP U aHann3y NoayYeHHbIX pe3ybTaTos.

[lna o3HaKom/ieHUs onepaTtopa C METOAMKOM NpuMeHeHus npubopa B nocieayowWwmnx pasaenax
npeacTaBaeHbl pekomeHaaumm, obobuiatolme pesynbtaTbl UCNbITAHMIA U ONbIT UCNONb30BaHNA
[ETEeKTOPOB Y/NbTPa3BYyKa Ha NMPOMbILLIEHHbIX U TPAHCMOPTHbIX 06 beKTax.

3.1 OOmue peKOMEeHAALUHU 10 0OGHAPYKEHHIO ¥ IOUCKY UICTOYHUKOB
yJIbTpa3ByKa

YNbTpa3ByKoBas BOJIHA, PACNPOCTPAHAACH OT UCTOUHMKA M3/IYUYEHUA K NPUEMHUKY (OeTeKTopy
yNbTPa3ByKa), NpeTepneBaeT pas/iMyHble U3MeHeHMS, 0byCc0BNEHHbIe eé NornoweHnem
(ocnabneHnem), npesioMaeHUEM N OTPAXKEHMEM B COOTBETCTBMM C 3aKOHAMM pacnpocTpaHeHuns
yNbTpasBykKa.

XapaKTepPUCTUKKN aKYCTUYECKMX KONebaHMIM, pacnpoCTpaHAOLWMXCA B BO3AYLIHOM cpeae oT toboro
MCTOYHMKA YNbTPa3BYKa, 3aBMCAT OT 60/1bLIOro KomyecTsa GpakTopos, Hanpumep, oT UHTEHCUBHOCTU U
CMEKTPaA/IbHOrO COCTaBa reHepUPYeMOoro U3/lydeHus, TEMnepaTypbl U BAAXKHOCTM OKPYrKatoLLen cpesbl,
paccToAaHnA mexXay UCTOYHUKOM U FIpVIéMHVIKOM, HaM4nA Ha NyTHn pacnpocTpaHeHnA aKycmqecr(oﬁ
BOJIHbI 3KPAHUPYIOWUX U OTParKaloLMX NOBEPXHOCTEN U T. 4.

MpW HaANYUKM OAHOTO UCTOUYHMKA YNbTPA3BYKa B CBOHOAHOM (OTKPbITOM) BO3AYLWHOM NPOCTPaHCTBE
3a4,a4a ero NomcKa He BbI3bIBAET 3aTPYAHEHWIA U SIETKO peLlaeTca onepaTopom nyTém
noc/eA0BaTeNbHOro NPUBANMKEHNA K MOTEHLMAIbHO BOSMOMHbBIM UCTOYHUKaM U31yYeHUl C
04HOBPEMEHHbIM CKaHMpPOBaHWEM Npubopom obcaesyemMoro NPOCTPaHCTBA M yNpaB/ieHnn
perynaTopom ypoBHA CUrHana, A406MBasCb MMHUMANbHO BO3MOXKHOIO YCUNEHUA, NPU KOTOPOM
WCTOYHWMK yNbTpa3ByKa obHapyKuBaerca.

YBenunyeHue YPOBHA 3BYKOBOTIO CUIrHas1la CBUAETENIbCTBYET O I'IpM6ﬂM)'KEHMI/I K UCTOYHURY Y/IbTPA3BYKa,
YMEHbLUEHNE - 06 yOaneHunn.

AKyCTMYeCKoe noJsie B NPOMbILL/IEHHbIX 30HAX 4acTo o6pa3yeTcn B pe3y/ibTaTe HanoXeHnA M3nyqum‘/'1 oT
Pa3/TIMYHbIX NCTOYHUKOB, YTO YCNOXKHAET 3a4a4y CeENEKLUN MCKOMOTIO NCTOYHMKA U YKa3biBaeT Ha
HGO6XOLI,I/IN\OCTb WCKNOYEHMA NN MaKCMMa/IbHOTro 0C/1abneHns MHTEHCUBHOCTH NMOCTOPOHHUX
MCTOYHUKOB Y/1IbTPa3ByKa BO BpemMA ANArHOCTUYECKOTo 06CJ'Ie,L|,OBaHMFI.



C 3TOM Lenblo B 30He UCNO/b30BaHMA AETEKTOPA YAbTPa3ByKa A0/1XHbl 6bITb MO BO3MOMKHOCTU
OTK/IOYEHbI BCe arperaTbl M o60pyaoBaHMe, reHepupyloLme yabTPaseyK B Npouecce
dYHKLMOHUPOBaHMA. K Yncy TaKoBbIX OTHOCATCS:

®  yNbTPa3BYKOBOE TEXHONOIMYECKOE 060PYAOBaAHUE;

®  3/IeKTPOCBAPOYHbIE annaparTbl;

®  MeTaNnopexyLme 1 WwandoBasbHble CTAHKWK;

®  VICTOYHWMKM 3/IEKTPONUTAHUSA C BbICOKOYACTOTHLIMK NpeobpasoBaTensimu;
®  3/IEKTPUYECKME MALLNHbI, COAEpKaLLME LWETOYHO-KOEKTOPHbIE Y3/bl;
®  PYYHOW 3/IEKTPOUHCTPYMEHT;

®  BEHTUIATOPbI, KOMMPECCOpPbI, ra3oTypbUHHbIE ABUraTENN U T.A.

Ewé 6os1ee CNOMKHbIM 415 pacno3HaBaHUA ABAAETCA MOUCK UCTOYHMKA U3IYyYEHUSA B 3aMKHYTOM
NPOCTPaHCTBe, Hanpumep, B NOMELLEHUAX N OTCeKax, Fae CyMMapHoe akycTuieckoe nose obpasyerca B
pe3ynbTaTe Ha/lIoXEeHUA OT PasNIMYHbIX UCTOYHUKOB KaK NPAMBbIX, TaK U OTPaXKEHHbIX U3YUYEHWIA.

Mpw 3TOM NMOUCK MOKET NPUBOAMUTL K HEMPABAONOA0OHbIM UCTOYHMKAM U3/TyYEHUA, HAaNpUMep, CTEHE.
IT0 03HayaeT, YTo 06HAPYKEHHbI CUTHAN ABAAETCA OTPAXKEHHbIM, @ AEACTBUTEbHbIA UCTOYHUK
Y/IbTPa3BYyKa HY»KHO UCKaTb B MPOTMBOMOJIOXKHOM HanpasBiAeHUM OT O0BHapY»KEHHOro mMecTa.

B TaKoW CUTyaL MM, KPOME BbllLeyKa3aHHbIX PEKOMEHAALLMIA NO UCKIOYEHMIO MOCTOPOHHMUX MCTOYHMUKOB
y/IbTPa3BYyKa, HEOOXOAMMO TLLATE/IbHO aHAIM3UPOBATL BAUAHME BO3MOXKHbIX OTPAXKEHUI N NPUMEHATD
pas/iMyHble OTparKaloLMe 1 ocnabasowme yabTPasByK WKTbI U SKPaHbl (Hanpumep, 13 NOPoJIoHa U
KapToHa) C LeN1blo YMEHbLIEHUA MHTEHCMBHOCTM MELLIAIOLLLETO M3/TlyYeHUn B 30He 0b6cieayemoro
arperarta (yyacTka).

3.2 PexkoMeHAAILUHU 10 OGHAPYKEHHUIO M MOUCKY YTe4YeK ra3oB U KUJKOCTEMH

dusnyeckan BO3MOMKHOCTb OBHAPYKEHUA yTEUEK C MOMOLLbIO AETEKTOPa YAbTPa3ByKa obycnosieHa
AB/IEHNEM BO3HUKHOBEHUSA aKyCTUUYECKMX KoNebaHui (B LLMPOKOM YacTOTHOM AManasoHe, BKAoYas
y/IbTPa3BYKOBOW) Npu TYPOYIEHTHOM NCTEYEHNWN HAaXOAALLEroCa Noj AaBAeHUeM rasa/RnaKoctm yepes
MUKPOLLLENIM U MUKPOTPELLMHbI B OKPYXKaloLLyto cpeay.

Mopor YyBCTBUTENbHOCTM (HAMMEHbLLIWUIA 0BHAPYXKUBAEMbI NOTOK), AOCTUrAEMbI UCMO/b3YIOLWUM 3TO
AB/IeHUE YbTPa3BYKOBbIM TEYEMUCKATENEM, 3aBUCUT OT BOIbLLOTO KonYecTsa ¢pakTopos (nepenaga
AaBAEHMWA, TEOMETPUM KaHaNa yTeukn, GnU3NUYECKMX CBOMCTB rasa/sKMAKOCTM U T.4.) U HAXOAMTCA B
Anana3soHe, npumepHo, (0,001 - 0,01) m3-Na/c.

C NpaKTMYeCcKOl TOYKM 3peHUA MHTepecC NpeaCcTaBAAET Aa/IbHOCTb OBOHAPYKEHUA YyTEUKH
bUKCMpPOBaAHHOM BEIMYMHDI.

B pe3synbTaTe UCMbITaHUI Ha peanbHbiX 06BbEKTaX YCTaHOBIEHO, YTO ONKUCbiBaemMasn Moaenb npubopa
no3BoaseT 06HapyKMBaTb YyTEUYKN Ha paccTosiHMKM 10 1 6onee meTposB.

3.2.1 Ilopsajok paGoThbl

HEDEA nposeaeHnem OGCI’IE,EI,OBaHVI’FI ntoboro ob6beKTa Ha npegmeT Haanyma ytevyek HeO6XO,£I,MMOZ

®  03HAKOMUTbLCA C TEXHMYECKOM ,EI,OKYMEHTaLI,MEI‘;I Ha ILl,aHHbIlL/'I O6'b€KT, 06pau.|,aﬂ BHMMaHHUE Ha
Anana3oH AonyCTUMbIX 3HAYEeHWI BE/INYMHDI AaBNeHNnA B cucteme (pr60I'IpOBO[J,bI, arperarhbl,



nNpunbopbl), BO3MOXKHOCTU MHANKALMN U PETYANPOBAHNA AABEHUA B CUCTEME U yUYaCTKax
CUCTEMbI, PacnoNoXKeHue 3anopHOM apmaTypbl U Pa3bEMHbBIX COeAUHEHWIA;

e  BbIABUTb Cpean 3n1emeHTOoB 06opyaoBaHua obcneayemoro obbeKTa arperatbl U Npubopbl,
reHepupyoLLme yabTPa3BYK B NpoLecce CBOEro UCNpaBHOro GpyHKLUMOHUPOBAHMA, Hanpumep,
perynatop AaneHua KasaHueBa M aHaNorM4YHble No NpMHUmMny paboTbl nsgenus;

L nony4nTb VIHd)OpMaLI,VII-O O pacnonoXeHn n BO3MOXXHOCTU OTK/IIOYEHNA Ha nepnoa
obcnenoBaHMA 61M3KO pacnoNosKeHHoro obopyaoBaHua (cm.n. 3.1), ABNAIOLLEroCs MOLLHbIM
WUCTOYHMKOM YNbTpa3ByKa.

3.2.2 CocraBsieHUe OTUYeTa 006C/AeJ0BaHMA (AUAarHOCTUPOBAHUA)

OT4eT 06CcNefoBaHNA AOMKEH BKAKOYATbL NepeyeHb M BpeMEHHYH Noc/ie0BaTe/IbHOCTb
TEXHO/IOTMYECKMX ONepaLmii, BbINOJHAEMbIX Ha ANAarHOCTMPyeMOM 0bbeKTe B NpoLecce NPUMMEHEHUSA
[AeTeKTopa y/NbTpasBykKa.

OT4YeT cOCTaBNAETCA HAa OCHOBE aHa/IN3a NoJly4eHHOM 06 06beKkTe MHPOPMaLMK U C YHETOM CeLyOLLNX
pekomeHaauNii:

e Ha nepuopd obcnegoBaHua 61M3KO pacnonoxkeHHoe obopyaosaHue, co3aatollee
Y/IbTPa3BYKOBOE U3/ly4eHME B 30HE KOHTPOIA, AOIXKHO BbITb OTKNOYEHO;

®  C/IOXKHYIO CUCTEMY LesiecoobpasHo AMarHOCTMPOBaTb MO YacTaAM (nogcuctemam, arperatam);

e /1A 06HAPYKEHUA MUHUMAJIbHBIX yTeYeK HeobXoAMMO co34aBaThb B cMcTeMe (ydYacTKax
CUCTEMbI) MaKCMMAaJIbHO BO3MOKHOE MO HOPMATUBHbIM LOKYMEHTaM AaB/ieHUNE;

® TreHepupylowue ynbTpassyK (B npouecce UcnpaBHOro GyHKUMOHNPOBAHMA) arperatbl M npubopbl
obcneayemon CUCTEMbI, AONKHbI ObITb OTKAOUYEHbI UM 3aT1yLIEHbI C MOMOLLLbIO MOTOLWAOLWMX
Y/IbTPa3BYK 3KPaHOB.

3.3 PexomeHAanuu no 0GHaApPy>KeHUIO 3JIEKTPUIECKUX PA3PsiA0B

BO3MOXHOCTb OOHaPYKEHMA SNEKTPUYECKUX Pa3PAL0B Pa3/IMYHOM GDM3nYeCcKon Npupoabl (MCKPOBbIX,
[YroBbIX, KOPOHHbIX) C MOMOLLbIO AETEKTOPA Y/bTPa3ByKa 0OyC/I0B/IEHa TEM, UTO OKpYyKatoLme paspasg,
MOJIEKY/bl BO34YXa NOABEPraloTcA yAapPHOMY BO3MYLLEHMIO, NPUBOAALLEMY K TEHEPaLMM aKyCTUYECKUX
KonebaHUI B LUMPOKOM YaCTOTHOM AManasoHe, BKAOYas yAbTPa3ByKOBOM.

MHTEHCUBHOCTb M CMEKTPa/ibHbIi COCTaB CO34aBaeMOoro paspsaaamMm akyCTUYECKOro U3ydYeHus
CNOXHbIM 06Pa30M 3aBUCAT OT HONbLIOIO KoNIMYecTBa GaKTOPOB M BO3MOXKHA /IULLb UX
3KCnepumeHTaibHan OLEHKa, a, C1e0BaTe/IbHO, U SKCNepuMeHTaibHaA OLEeHKa AaNbHOCTU
O0BHaAPYKEHNA 3NEKTPUYECKUX Pa3psaa0B C MOMOLLBIO AETEKTOpa Y1bTpa3ByKa.

B pe3ynbTaTe UCMbITaHUI Ha PeanbHbIX SNEKTPOIHEPreTUUECKUX 06BEKTAX YCTAaHOBAEHO, YTO
onucbiBaemas mogesib Npubopa No3BoAeT 0OHAPYKMBATb 3/EKTPUYECKME Pa3pALbl B HU3KOBOJIbTHbIX
pacnpeaennTenbHbiX YCTPOMCTBAX Ha paccToAHMUAX A0 10 meTpoB, a B BbICOKOBOALTHbIX J13MM Ha
pacctoanmax 4o 30 meTpos.

PekomeHaaLMm Mo 06HaPYKEHNIO U MOUCKY 3/1EKTPUYECKUX PA3PALOB B YaCTU HEOBXOAMMOCTH
nposefeHMA NoAroToBUTENbHbIX PaboT, cOCTaB/eHMA oTyeTa 06CieloBaHNSA U UCKAKOUYEHUA BAUAHUS
Pa3AMYHbIX MOMEX, aHaN0MMYHbI NepevyncieHHbIM B pasgenax 3.1 mn 3.2.

Mpu opraHM3aLmMm yNbTPa3BYKOBOro KOHTPOAA 06BHEKTOB 31€KTP0060PYA0BAHNA A0NKHbI TaKKe
YUMTBIBATLCA CAeaylowme 0CobeHHOCTH:
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®  MOWCK 3/IeKTPUYECKMX PA3PALO0B U yTeUeK TOKa A0/IKEH NPOM3BOAUTLCSA Ha 06bEKTaX
bYHKLUMOHMpPYIOLWeEro anektpoobopyaoBaHuK, yto TpebyeT TwaTesibHOro cobl0aeHNneM Npasmn
TEXHWKKM Be3onacHoCTH;

e obbekTaMu 06Cef0BaHUA MOTYT BbITb KaK OTKPbITbIE YCTPOMCTBA (HanpMmep, PacrnooKeHHble
BHE 3aLLMTHbIX KOXKYXOB U301ATOPbI, Kabenu, pybuabHUKKM U T.N.), TaK W YCTPOMCTBA
pacno/ioXKeHHble BHYTPW TaKOBbIX, HAaNpuUmep, B pacnpeaeinTesibHbIX WUTax, NOCKONbKY
3aLUMTHbIE KOXKYXa, KaK NPaBuIo0, UMEIOT LWEe/IM U BEHTUAAUMOHHbIE OTBEPCTUSA, Yepes KOTopble
Y/IbTPa3BYKOBOE M3/ly4eHME NPOHUKAET HaPYHKY;

® [Na AeTanusauumn mecta gedekta M NoBbIWEeHUs AOCTOBEPHOCTM AMarHo3a uenecoobpasHo
HapAA4y C y/IbTPa3BYKOBbIM KOHTPO/IEM MCNO/Ib30BaTh APYre BUAbl KOHTPOIA, Hanpumep,
TENJI0BU3MOHHBIN.

3.4 PeKkoMeHAAIUH N0 OLEHKEe repMEeTUYHOCTH 6€3HANOPHBIX pe3epByapoB C
HCNO0JIb30BaHUEM I'eHepaTopa yJabTpa3ByKa

Mcnonb3oBaHWe reHepaTopa y/bTpa3ByKa COBMeCTHO ¢ 6a30B0i moaenbio npubopa no3sonsaert
peanusosaTtb ero paboTy B pesKMMe aKTMBHOIro 6€CKOHTAKTHOro AETEKTOpa Y/IbTPasByKa, Mpu KOTOPOM
KOHTPO/IMPYyEMOE YNbTPa3BYKOBOE MU3/lydeHMe CO34aETCA Ha YacToTe NpMéma AeTeKTopa NopTaTUBHbIM
reHepaTopoM, PasmeLLaeMoOM BHYTPU NPOBEPAEMOrO Ha FrePMETUYHOCTb 3aMKHYTOro 06bEMa.

®unsmyeckan CyLLHOCTb TaKoro cnocoba BbIfBAEHUA CKBO3HbIX MUKPOHENIOTHOCTEN B 3/1eMEHTaxX
KOHCTPYKLMWN NpOBEpPAEMOro o6beKTa OCHOBaHa Ha NPOHMKaOLWLEN CNOCOBHOCTM cnewnanbHo
reHepMpPYEMOTO Y/IbTPA3BYKOBOTO U3/Ty4eHUA Yepes YKazaHHble MUKPOHEMIOTHOCTU U BO3MOXKHOCTU
dUKCcaLMM «NPOCAYMNBALOLLETOCSA» YNbTPA3BYKA COOTBETCTBYIOLMM LETEKTOPOM.

C nomoLbto Nprbopa B TAKOM BapMaHTe KOMM/IEKTaL MM BbIABAAIOTCA AedeKTbl, NpusoasaLme K
HapyLUEeHUIO FepMeTUYHOCTU JIFOKOB, KabWH, CaNOHOB, OTCEKOB Pa3/IMYHbIX 0O BEKTOB, BK/HOYasA
aBTOMOOW/IbHbIE, aBUALIMOHHbIE U MOPCKUE TPAHCMOPTHbIE CPEACTBA, a TaKKe 6e3HanopHbIX
KOHTENHEepPOB U1 pe3epByapos.

AKTUBHbI CNOCOH yNbTPa3BYKOBOro KOHTPOA C UCMONb30BaHMEM KOMMJIEKCA «reHepaTop Y/IbTpasByKa
—y/IbTPa3BYKOBOW AeTeKTOp», paboTatowero B guanasoHe Yactot(40+1)klL, No3BoONAET BbIABAATD
CKBO3HbIE MMKPOHENIOTHOCTM C BE/IMYMHON HaTeKaHua, npumepHo, (0,005 - 0,01) m3eMMa/c.

Mepepn nposepeHnem obcnenosaHmaA ntoboro o6bEKTa HA NPeaMET HaIMUUA HEFEPMETUYHOCTHU
HeobxoaMmo:

®  03HAKOMUTbLCA C TEXHUYECKOW AOKYMEHTaUMeN Ha faHHbIN 06beKT, 0bpallas BHUMaHMe Ha
0COBEHHOCTM €ro KOHCTPYKLMU, MaTepuabl yNAOTHEHUA, HOPMATUBHbIE LLOKYMEHTDI,
pernameHTUpYyoLWmMe NpoLesypbl KOHTPOA repMETUYHOCTMH;

®  MONYYUTb MHPOPMALMIO O PACMONOKEHUM U BOSMOXKHOCTU OTK/IIOUEHNA Ha Nepuog,
o6cnenoBaHUA 6M3KO PacNoIOKEHHOTo 060pyA0BaHUA, ABNAIOLLEFOCA MOLLHBbIM MCTOYHUKOM
y/bTpa3ByKa.

3aTem cocTaBnsieTca oT4yeT 0bcef0BaHNA 06bEKTA, KOTOPLIN AOMKEH BKAOYATL NepeyeHb U
BPEMEHHYI0 NOC/eA0BaTeIbHOCTb TEXHOIOMMYECKMUX ONepauuit, BbINOJAHAEMbIX Ha ANArHOCTUPYEMOM
ob6beKTe B NpoLecce NPUMEHEHUA reHepaTopa 1 AeTEeKTopa YAbTpa3ByKa.



OTyeT coCTaBNAETCA Ha OCHOBE aHaNn3a Noy4eHHol 06 o6bekTe MHPOPMaLMK U C YIETOM CliealyoLLNX
pekomeHaauui:

e Ha nepuopd obcnenoBaHua 6113K0 pacnonoxeHHoe obopyaoBaHue, co3aatolLee
Y/NbTPa3BYKOBOE U3/yYeHMe B 30HE KOHTPO/IA, A0/IKHO BbITb OTKNOYEHO;

®  C/IOXHbI 06BEKT HEOBXOAMMO ANArHOCTUPOBAaTh MO YacTAM (OTAENbHO PACNONOXKEHHbIM
NIIOKaM, OTCeKam, NeperopogKam);

e /1A 06HAPYKEHNA MUHUMA/IbHbBIX MUKPOHENOTHOCTEM HeobXoAMMO, YTObbI OCKM AMarpamm
M3ydeHuA U Npuéma reHepaTopa M NPUEMHMKA COBNaZann, a PacCTofHUE MeXKay HUMK Bblno
MUHUMaNbHbIM;

e 3aKpenneHue n GpUKcaLma reHepaTopa B 30HE KOHTPO/IA MOXKET NPOU3BOANTLCA KaK C
NCNONb30BaHMEM MarHUTHbIX AepKaTenen, Tak U NYTEM NPUMEHEHMUA MOHTaXHbIX
KPOHLITENHOB;

® pu HeobxoaAMmocTU PpUKcaLMa U NepemelleHne reHepaTopa No NepumMeTpy KOHTPOANPYEMOTO
YNAOTHEHUSA MOMKET BbIMONHATLCA BTOPbIM OMEepPaTopOM, KOOPANHUPYIOLLMM CBOU AENCTBUA C
nepBbIM C UCMNO/Ib30BaHMEM COOTBETCTBYHOLLLEro KaHana cBA3MN.

Bo Bcex cnyyanx npoBeAeHMA aKTUBHOIO Y/1bTPa3BYKOBOro KOHTPO/IA rePMETUYHOCTM NPUMEHAETCA
TEXHO/IOrMYecKan cxema, NpeaycMaTpmBaloLLan Co3aaHne BHYTPU KOHTPOIMPYEMOro pe3epByapa,
OTCEKa WM 30HbI YIbTPa3BYKOBOIO akyCTUYECKOrO MO/A U NOCAeAYIOLLEr0 CKAHMPOBAHUA AETEKTOPOM
YNbTPa3ByKa MeCT BEPOATHOIO HapyLUEHWUA rePMETUYHOCTU, HaNPUMEP, KOHTYPOB YMIOTHEHWUA TPIOMOB,
JIIOKOB, UNIIOMUHATOPOB, ABepeit 1 T.A4.
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Herexkrop
YALTPa3BYKa

MpoHukawee UanyyeHue or
reHeparopa ynbrpa3syka
yepe3s gedexr B yNNOTHEHUH

B o

Be3HanopHbIn
pe3sepByap

KOHTpONb repMeTuyHoCTH 6e3HanopHbIX
pe3epByapoB C NOMOWbLIO reHeparopa u
peTeKkropa ynbsTpassyka

MprHUMN 0BHapYKEeHUA HErePMETUYHOCTM C MOMOLLbIO FreHepaTopa M AeTeKTopa YNbTPa3ByKa.

4 [IutaHue mpuéGopa

Mpnbop KomnnekTyeTcA 6baTapeeit Tun 6LR61 9 B.

Mocne BKAOYEHMA CBETOAMOAHOIO MHAMKATOpa «BAT» HenpepblBHO MCNOAb30BaTb Npnbop He 6onee 1
yaca, a npu HeobxoaMmocTh bonee NPOAOAKUTENBHOM PaboTbl Npon3BecTn 3ameHy baTapeun
3/IeKTPONUTAHMA.

4.1 YcTaHOBKA 3JIEMEHTOB IUTAHUS

®  BbIK/IOYNUTL NPUBOP N OTKAKOUUTL OT NPUBOPa roNoBHbIE TeNedOHbI;
e OTBepHYTb 1 BUHT M CHATb KPbIWKY Npnbopa;

®  U13BJ/IeYb pPaspsArKeHHYo 6aTapeto U YyCTaHOBUTb KOHAMLMOHHYIO;

®  3aKpPbITb KPbILWKY U 3aKPENUTb €€ C MOMOLLBIO BUHTA;

®  MOAKNUYNTL K NPUBOPY roNoBHbIE TeNedOoHbI.
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BHUMAHUE
3anpelyaerca UCNo/b30BaTh B KauecTse 6aTapen aNeKTPONUTaHUA APYrue TUMbl 31eMEHTOB NUTaHUA,
Kpome yKa3aHHbIX B JaHHOM 0KYMEHTe.

5 TexHUYECKHE XapaKTePUCTHUKH

® yactoTa OOHAPYKMBAEMOTO YbTPA3BYKOBOTO U3NYUEHMUA c..evveeereirreeeeirveeesneeeeens (40+1)Klwy,
®  IMHAMMUYECKUM AMAMAB0H coeeeeeieurrreereeeeeeieiirreeeeeeeeeeeessreeeeeseessmmsssresesesessennns He meHee 60 gb
LI 11 =11 TP PPPPPPPPPPPRE 6aTapesa Tun 6LR61 9 B
®  MOTPEONAEMAA MOLLHOCTD....uvveeeeerieeeeetreeesareeeeeesreeeserreeeesseesessseesesssens He 6bonee 0,35 BT
e Bpems HernpepbiBHOW PaboTbl Nprubopa (6e3 3ameHbl baTapen)................... He meHee 20 4
e Macca NpmMbopa C YCTAHOBIEHHOMN BATAPEEM ..ccceeeeevrireeeeeeeeeeirreeeeee e e e He 6onee 0,22Kr
®  TADAPUTHDBIE PABMEPDI ..evvreeeerrreeeeiurreeeeirereesitreeeeisseeesasresssasssesesssssesesssssneenns 190x90x70 mm
® OTHOCUTE/IbHAA BIA*KHOCTb BO3AYXA ..evvvvvrvrvrerernnns He bonee 80% npu TemnepaType +202C
I oF- (e To I L IR (=] (=Y o F: ) V] o U SUOt -209C...+45°C

6 KoMmimieKTanus

6.1 CraHjgapTHasg KOMIUIEKTalus

HanmeHoBaHue Konnyecrso

YNbTPa3BYKOBOM AETEKTOP YTEYEK U IIEKTPUYECKnx paspaaos TUD-1 1

PyKkoBoACTBO NO 3KCN/yaTauum

FonoBHble TenedoHbl (conpoTneneHune 32 Om)

baTapesn anekTponutaHuna 6LR61 (MN1604)

N = = =

®ytnap M6 (WAFUTMS6)

7 06cay:xXuBaHMe JeTeKTOpPa U YCJI0BUA XpaHEeHUA

BHUMAHMUE
B cnyyae HapylieHMA NpaBua 3KCNJlyaTauumn 060pya0BaHUA, YCTAaHOBIEHHbIX M3roToBuTtenem, MoxKet
YXYALWUTbCA 3aLLUTa, MPUMEHEHHAA B faHHOM npubope

TexHuuyeckoe obcnyRmnBaHue NpMbopa CBOAMTCA K MepUOLMYECKol (He pexke 04HOro pasa B KBapTan)
OYUCTKE ero COCTABHbIX YacTel OT BO3MOXKHbIX 3arpsA3HEeHUI, NpoBepKe paboTocnocobHOCTM U 3ameHe
6aTtapewm.

YaaneHue 3arpasHeHuUi ¢ NOBEPXHOCTN COCTABHbIX YacTei NpmMbopa A0NKHO NPOU3BOAMTHCA CYXOM
MSITKON maTepuen, a Npu 3HaYUTEIbHOM 3arpA3HEHUN JONYCTUMO UCNOIb30BaHME CINPTOCOLEPHKALLMX
pacTBopuTenen.

Ocoboe BHMMaHME ciegyeT 06palaTh HAa YUCTOTY SNEKTPUYECKUX PA3bEMOB Kabens, roNoBHbIX
TenedoHoB 1 pe3bboBoro KaHana npmbopa. MNpun ouncTKe Pe3bboBOro KaHana Heo6XoAMMO UCKAYUTD
nonagaHue Nto6bixX YacTUL, M KUAKOCTEN Ha AaTumK (M3MN), pasmeLLéHHbIN B yKa3aHHOM KaHane.

3ﬂeKTpOHHaF| CXeMa He HyXXJaeTCA B YNCTKe.

Mprbop, ynakoBaHHbIV B NOTPEOUTENLCKYIO M TPAHCMOPTHYIO Tapy, MOXKET TPAHCMOPTUPOBATLCA NH0OLIM
BMAOM TPaHCNOpPTa Ha Ntobble paccToaHUA.
12




Bce ocTanbHble paboTbl N0 06CNYKNUBAHMUIO NPOBOAATCA TO/IbKO B aBTOPU3NPOBAHHOM CepBUCHOM
ueHTpe OO0 «COHI/».

PemoHT npnbopa ocyLLEecTBAAETCA TO/IbKO B aBTOPN30BaHHOM CepBUCHOM LigHTpeE.

B nomeLLeHMAX oA XPaHEHUS He SOJIKHO BbITb NblAK, NAPOB, KUCAOT, Wenoyei, Bbi3biBatoWwmx
Kopposuio.

Ycnosua XpPaHeHUA:

- Ha BbicoTax o 2000 m;

- TemnepaTypa xpaHeHus ot -20°C go +60°C

- MPY MaKCMManbHOM OTHOCUTENbHOW BRaxHocT 80 % ana temnepatyp 40 31°C u ¢ AIMHEeNHbIM
YMEHbLUEHMEeM OTHOCUTENbHOW BAAXKHOCTU A0 50% npu yBennyeHum TemnepaTtypsl go 40°C

CpOK XpPaHEHWUA B KOHCEPBALUUN N YNAaKOBKE U3rotoBntenA 5 ner.

8 YTuiamsanus

Oetektop TUD-1, npegHasHayYeHHbIV gna yTuamsauum, cnegyeT nepeaatb [Npovssogutento. B ciyyae
CaMOCTOATE/IbHOM YyTUAN3aLMM ee CedyeT NPOU3BOAMTb B COOTBETCTBUM C AEUCTBYIOLWMMM MPaBOBbIMU
HOpMaMMu.

9 C(CBeJeHHA 00 U3rOTOBUTEJIE

000 «COH3N», Poccua

142713, MockoBckas 06.., JIeHUHCKUIA p-H, Fpuropunkoso, ya. Malickas, 12
Ten./dakc +7(495) 287-43-53;

E-mail: info@sonel.ru,

Internet: www.sonel.ru

10 CBegenusa o CepBUCHOM LIEHTpe

FapaHTUIMHBLIA WU NOCAErapaHTUMAHbIN PEMOHT NPMBopPa OCYLECTBAAIOT aBTOPM30BaHHblE CepBUCHDIE
LeHTpbl. 06cnyRunBaHmnem Monb3osaTtenei B Poccum 3aHMmaeTca CepBUCHbBIN LEHTP, PAacnoOKeHHbIM
no agpecy:

142713, MockoBckas 06.., JIeHUHCKUI p-H, Fpuropunkoso, ya. Malickas, 12
Ten./dakc +7(495) 287-43-53;
E-mail: standart@sonel.ru,

Internet: www.sonel.ru
CepBUCHbIN LeHTp KomnaHun COHIJ1 ocywecTBAAET rapaHTUIHbIMA U He rapaHTUNHBIN PeMOHT npmbopa
n obecneynsaet 6ecniaTHyO AOCTAaBKY B PEMOHT/M3 peMOHTa 3KCNpPecc NoYTOMN.

11 Ccbl/IKM B UHTEpHET

Katanor npoaykunm SONEL
http://www.sonel.ru/ru/products/

MeTposiorna un cepeuc
http://www.sonel.ru/ru/service/metrological-service/

PemoHT npnbopos SONEL
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http://www.sonel.ru/ru/service/repair/
®opym SONEL
http://forum.sonel.ru/

KTYB SONEL
http://www.sonel.ru/ru/sonel-club/

12 I'apanTuu

12.1 O61mMe NoJI0KeHHUs rapaHTUMHOTI0 00C/IyKUBaAHUSA

000 «COH3/1» rapaHTUpyeT paboToCnocobHOCTb, OTCYTCTBME MEXaHUYECKUX NOBPEXKAEHWUN U NOJIHYIO
YKOMM/IEKTOBAHHOCTb AaHHOro nNpubopa npu ero npoaaKe.

HacToswee PyKoBOACTBO NO 3KCMAyaTaLMM ABNSETCA eANHCTBEHHbLIM AOKYMEHTOM, NOATBEPKAAOLLUM
NpPaBo Ha rapaHTUitHOe 0bCyKMBaHMeE AaHHOro npubopa.

bes npeabaABneHMA AaHHOrO PyKOBOACTBA NPETeH3UM K KavecTBy npubopa He NpMHUMaLOTCA U
rapaHTMMHOE 06CNYKMBAHME HE OCYLLECTBASETCA.

HacTosuwana rapaHTus gelicteyet B TeyeHne 1 (o4HOro) roga co AHA NPoAaku.

[aTa BXogHOro KOHTpPoAA yKasbiBaetca Npounssoautenem B n.13 gaHHoro PykosoacTsa.

12.2 Yc/10BUA BbINOJIHEHUA FrAPAaHTUIHBIX 0053aTe/IbCTB

B cnyyae ob6Hapy»KeHua HencnpaBHocTu npubopa, MOKYNATE/1b o6s3aH aoctasuTb ero 8 000
«COH3/1» ana rapaHTMMHOIO PEMOHTA UK OBCAYKMBAHMA CNeLManncTaMm NpeanpuaTms.

[apaHTUA He pacnNpOCTpaHAETCA Ha NPOBOAA, 3/IeMeHTbl MUTAHMA, BCMOMOraTelbHble akceccyapbl.

[apaHTUNHBIN PEMOHT NPOU3BOAUTCA B Te4eHUe 15 gHel co aHA nocTynaeHus npmbopa B CepBUCHbIN
LEeHTP.

000 «COH3/1» umeeT NpaBo 3aMEHUTb HEMCNPABHbIN NPUHBOP Ha aHANOTMYHbIM NO CBOEMY
YCMOTPEHMUIO.

12.3 IIpy4YnHbI IpeKpaleHUs TapaHTUAHBIX 00513aTE/IbCTB

lapaHTUIHbIE 06A3aTeNbCTBA NPEKPALLLAOTCA:

e B cnyyae yTpaTbl PYKOBOACTBA NO 3KCMNyaTaUMn, a TaKXKe B C/ly4ae BHECEHUA
HECaHKLMOHMPOBAHHbIX UCNPABAEHWUI UNN LONOAHEHWIA B pa3gen «BxogHo KOHTPObY.

o [lpy HANNYUN MEXAHMYECKUX MOBPEKAEHWNN, a TaKKe CNef0B XPaHEeHMA B YCNOBUAX, He
COOTBETCTBYHOLMX TEXHUYECKMM AaHHbIM.

e B cnyyae HapylieHWsA YyCI0BMIA M NPaBUA SKCNTyaTauyMn, oNMcaHHbIX B «PykoBoacTBe No
3KCnIyaTauumn»,

e B cnyyae yCTaHOBNEHMSA CNEA0B PEMOHTA HECNeunaan3MpoBaHHbIMU OpraHU3auuaMm.

e B cny4yae BO3HMKHOBEHMA HEMCMPABHOCTEN NO BUHE 060pyA0BaHUA, UCMONb3YEMOrO COBMECTHO
C AaHHbIM NpMBopom.
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http://www.sonel.ru/ru/service/repair/
http://forum.sonel.ru/
http://www.sonel.ru/ru/sonel-club/

13 BXoaAHOM KOHTPOJIb

Mpubop: YNbTpa3BYKOBOW AETEKTOP yTeueKk
M 3NeKTpuyeckux paspagos TUD-1

3aBoackoii Ne

YKOMNNEKTOBAH COrnacHo ((PVKOBO,CI,CTBa no aKcnayaTaunm», NPUHAT COrnacHo ((MHCprKLI,MM O BXOAHOM
KOHTpPO/1E», HE UMEET BHELWWHUX MEXaHNYECKUX ﬂOBpE)K,EI,EHMﬁ (TPELLI,MH, CKO10B, BMATUH, LI,apaﬂMH).

(mnognuce) (d.1.0.)

« » 20 .
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