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JIABOPATOPHAS PABOTA Ne 3

OMBNYECKHNE METO/Ibl HEPA3PYIIAIOIIEI'O KOHTPOJIA
KAYECTBA CTPOUTEJIbHBIX U3JIEJIN 1 KOHCTPYKIIUA

VYibTpa3ByKoBOW Crmocod KOHTpOJII OeTOHa MPHUMEHSAETCS TpH TMPOBEPKE
KOHCTPYKIMNA TOJIIMHOW A0 5-15 M, yaapHbld - IpU OPOBEPKE KOHCTPYKIIUM
3HAYUTEIBLHOU TOJIIMHBI U MPOTSXKEHHOCTHIO 710 30 M.

[Tpubopsl AN KOHTPOJII KadecTBa OETOHA YIbTPa3BYKOBBIM CITOCOOOM
MO3BOJIAIOT HAOJIOAATh MPOILIECC U M3MEPATH BpPEMs PaCHpOCTpPAHEHHs YIPYTUX
KoJiebanuit B Tene OeroHa. OOBMHO W3MEpPEHUSI TPOM3BOJSAT B TMOIEPEUHOM
HAMpaBJICHUU (CEYEHUHM) KOHCTPYKIMM, IJIsI 4Yero u3iaydarellb U MPUEMHHUK
UMITYJIbCOB yYCTAHABJIMBAIOT COOCHO C JBYX ee CTOopoH. K ymbTpa3ByKOBBIM
otHocsATcs Takue mpubopel, kak YKbB-1M, VYK-14IIM (pucyHok 1), beron-32
(pucynok 2), ITYJIbCAP-1.0 (pucysox 3) u ap.

VJIbTPA3BYKOBOW ITPUBOP YKB-1M

[Tpu6op YKb-1M mnpencraBisier coOOW TMEPEHOCHBIM MPHOOP JJIT OICHKH
KagecTBa OCTOHA W OMpEEICHUsT BHYTPEHHUX Te(EKTOB B HEM IyTeM HU3MEPCHHS
aKyCTUYECKUX  XapaKTepUCTHK  MpoIecca  PaclpOCTPaHEHUs]  UMITYJIbCOB
yIbTPa3BYKOBBIX KOJI€OaHM B OETOHE: CKOPOCTH UX PACHpPOCTPAHEHUS, CTEICHH
3aryxaHusi U (OpPMbI OruOaroImUX WUMMYIbCOB. OCHOBHOM WCKOMOW BETMYHMHOMN
ABJIAETCSI BpEMsl paclpoCTpaHeHusl KojiebaHuil (M/c), ompenensieMoe no Macirady
METOK BpPEMEHHM MpuOopa MEXIy TMOCJIAaHHBIM W TPUHITHIM CUTHaJIaMu. B wurore
OIICHMBAETCS IUIOTHOCTb, MPOYHOCTH (MapKa) KOHCTPYKIHMM, O0OHapyKHBarOTCS
nedeKThl B HUX.

BETOHOCKOII YK-14IIM

VYK-14IIM  0GeToHOCKOI MpeHa3Ha9aeTCss TSI  U3MEPEHHs  BPEMEHU

pacnpocTpaHeHHs] MPOJOJbHBIX YIbTPA3BYKOBBIX KOJICOAHUH U JIMTENbHOCTH

(poHTa NEepPBOro BCTYIJIEHUS IPUHSITOTO CUTHAJIA.



[Mpuamun  neiictBus mpuoopoB OertoHockombsl  YK-14IIM  ocHoBaH Ha
yITPa3BYKOBOM HWMITyJJbCHOM METOJIe¢ C pa3ebHBIM BBOJOM B Marepual u

MOCJIEAYIOIIMM MPUEMOM NpOILIEANX yepe3 Hero Y3K.

Pucynok 1 - YietpazBykoBoit 6eroHockon YK-141TM

Taxke »ToT mpudop moxkeT HasbBathesa: YKI14IIM, VK 1411IM, YVK14-11M,
YK-14-1IM, YK14 TIM.

beronockonel YK-1411IM npennazHavarotcst 418l

- OIpeaeieHUs MPOYHOCTH OCTOHA B COOPHBIX M MOHOJIMTHBIX OCTOHHBIX U
KeNe300€TOHHBIX U3ICMUAX U KOHCTPYKIHSIX;

- KOHTpOJII TBEpACHHS OeToHa B COOPHBIX M MOHOJMTHBIX OCTOHHBIX U
KeNe300eTOHHBIX KOHCTPYKIIUAX B MPOIIECCE TEIUIOBOM 00pabOTKU 1 TBEPICHUS UX B
€CTECTBEHHBIX YCJIOBUSX;

- IS KOHTPOJISL KaueCTBa OTHEYITOPHBIX OCTOHHBIX M3/1CIN;

- OIIpEIeNIeHUs MPOYHOCTH TIPH CKATHH KHPIHIa U KaMHEH CHITMKATHBIX;

- JUIsl OTIpEIETICHUsI CKOPOCTH PACIPOCTPAHEHUS YIPYTUX MPOAOIBHBIX BOJH B
TBEPBIX TOPHBIX MOPOJIAX.

YK-14I1IM mokeT Takke MCTOJIL30BaThCS sl 00HapyKeHHUs 1eeKTOB THUIIa
HECTUIOITHOCTH (30H PAacCliOCHUsS W HAPYIIEHHOTO aJre3MOHHOTO CIICTUICHHUS) B
U3IeNUsIX 13 O€TOHA.

TEXHUYECKHUE XAPAKTEPUCTUKHA YK-141IM:

Pa6ouwne gactoThe! - 0,06 MI'1r; 0,1 MI 1.

Huana3zon ckopocteit - ot 330 m/c 1o 6500 m/c.
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Juana3zoH uaMepeHus BpemeHu pacrnpoctpadHenus Y3K - ot 20 mxc no 8800
MKC.

Pa3pemaromias cnocoOHOCTh LIKaIbl MHIUKATOPA:

- B quamna3oHe ot 20 Mxc 10 899,9 Mmxkc - 0,1 Mkc;

- B quamna3one ot 900 mkc 1o 8800 mkc - 1,0 Mkc.

[lpenensl nmomyckaemoil aOCOJIOTHOW TMOTPEIIHOCTH W3MEPEHHUsI BpPEMEHU
pacnpoctpanenus Y3K - + (0,01t + 0,1) Mkc, T/1€ t - U3BMEPEHHOE BPEMSL.

JlnanazoH m3MEpeHHs JIMTEILHOCTH nepeanero ¢ponrta ummnyiabca Y3K - ot
3 mkc 10 30 MKcC.

Pazpemaromas coco6HOCTh mikanbl nHaukaropa YK-14I1IM npu uzmepeHun
JUTATENLHOCTH niepeHero (ponrta umnyisca Y3K - 0,1 Mxc.

[lpenenst  pomyckaemMoil ~ aOCONMIOTHOM ~ MOTPEIIHOCTA — M3MEPEHHUS
JUIMTENBHOCTH TIepenero ¢pponta ummynbca Y3K - +(0,05 T,,,+0,1) mkc, rae T,y -
M3MEpPEHHAas JJIMTELHOCTh (PpOHTA.

AOcCoIII0THas 9yBCTBUTENBHOCTh OeToHOCKoTa YK-141IM - 110 ab.

HIcTOUHMKY NUTaHUs - TpU raibBaHndyeckux 3ieMmenta A343 tuna [IPUMA ¢
HOMUHAJIbHBIM HarpspkenueMm 4,5 B.

Tok, moTpebasIeMbIii JICKTPOHHBIM 0JIOKOM - He 6oree 100 MA.

KomnuectBo m3mepenuti 3a 1 yac - He menee 300.

["abapuTHbIE pa3MephI:

- BJIGKTPOHHOTO OJIOKa C aBTOHOMHBIM MCTOUHMKOM MUTaHUs - 135%x55%185
MM;

- nmpeodpazoBares - 40x45x70 mwm;

- YCTpOMCTBa TMPO3BYYMBAIOIIETO C AaBTOHOMHBIM HUCTOYHHWKOM THUTAHHS U C
npeodpazoBatersiMu - 250x160x100 mm.

Macca:

- 3JICKTPOHHOr0 0JIOKa C aBTOHOMHBIM HCTOYHHUKOM MUTAaHMS - He Ooiee 1,3 Kr;

- mpeoOpazoBarens - He 6osee 0,2 KT;

- YCTpONCTBa MPO3BYYMBAIOIIETO C ABTOHOMHBIM HMCTOYHHUKOM TUTAHUS U C

npeoOpazoBaTessiMu - He 6oJiee 1 Kr.



YCJIOBUS OKCIUTYATAIIMA YK-141IM:

Temmeparypa okpyxaromero Bo3ayxa - ot -10° C no +50° C.

OtHocutenbHas BIaXHOCTh pu +35° C - 1o 95%.

AtmocdepHoe naBienue - ot 84 klla no 106 klla.
Beicora Hag ypoBHeM Mops - 10 1000 m.

B 6eronockonax YK-141IM npenycMoTpeHsl Ba pexuma padoTtel. B mepBom
pexume paboThl MPUOOp aBTOMATHMUYECKH HM3MEPSIET BpeMs, 3a KOTOpoe MepeTHUi
(GPOHT yIBTPa3BYKOBOTO UMITYJILCA IMMPOXOAUT U3BECTHYIO 0a3y B MaTepHuayie 00pasiia
Y U3JIeTIHSI, Ha CHOBAHUH YE€Tr0 PacCUUTHIBACTCS CKOPOCTh pacmpocTpaHeHust BoJH. Bo
BTOpOoM pexume padbotel YK-14IIM wu3mepsier AIMTENbHOCTH (POHTA MEPBOM

ITOJIYBOJIHBI IPUHSTOTO YJIBTPA3BYKOBOI'O UMITYJIbCA.

YJbTPA3BYKOBOM TECTEP BETOHA BETOH-32
M3mepurens npounocT betoH-32, npegHasHaveH s
- OTpeNeNIeHUs MPOYHOCTH OE€TOHA B COOPHBIX WU MOHOJMTHBIX OCTOHHBIX U
’KeNe300€TOHHBIX M3ACIUSIX U KOHCTPYKUUSAX MO MeTojuke, uoxxkeHHod B ['OCT
17624,
- OTIpENeNeHUs POYHOCTH TIPH CKATUU KUPIHIa U KAMHEH CUTMKATHBIX 110

MeToauke, mnoxeHHoi B 'OCT 24332.

Pucynok 2 -YnbsTpa3BykoBoii Tectep 6etona beron-32

[TpuGop MokeT OBITH WCIIOJIL30BAaH JIJIi OTPEAESTICHUS TPOYHOCTH OETOHOB
kimaccoB B 7,5 + B 55 (M100 — M600) Ha cxatre pu 00s3aTeTbHOM BBITIOJTHEHUH
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YCJIOBHS, YTO MOTPEIHOCTh onpeneneHus: npouHocT no meroauke [OCT 17624 ne
npesbimaet 12%.

[IpuHUMn OEHCTBUA OCHOBaH Ha MU3MEPEHUM BPEMEHM paclpocTpaHeHus Y3
KOJIeOaHUH B CTPOUTEIBHBIX Marepuajliax MpPH CKBO3HOM U TMOBEPXHOCTHOM
MPO3BYYMBAHMU HA YCTaHOBJIEHHOW Oaze, cornmacHo meronukam ['OCT 24332 u
['OCT 17624. Mzmepenue MpOU3BOAUTCS KOHTAKTHBIM HMITYJIBCHBIM METO/IOM O€3
CKaHUPOBAHMsI IOBEPXHOCTH OOBEKTa C LHU(MPPOBBIM OTCUETOM PpE3YIbTATOB
W3MEPECHUM.

TEXHUYECKHUE XAPAKTEPUCTHUKMN:

Jnama3oH u3MepeHus BpeMeHu pacnpoctpanenuss Y3 konebanuit ot 15,0 no
9999,9 MKkc.

JluckpetHocTth otTcuera mudpoBoro aucruies 0,1 Mkc.

[lorpemmocts mmepenuit £ (0,01t + 0,1) mkc, rae t - u3MepeHHoe Bpems
pacnpocTpaneHust Y3 KojaeOaHU B MKC.

ba3za 151 CKBO3HOIO Mpo3BYy4YMBaHMs HE MeHee 50 MMm.

baza nns noBepxHocTHOro npo3ByuuBans (120 £ 1,0) M.

Pabouas vactora Y3 IIDI1 a1 CKBO3HOTO ¥ TMOBEPXHOCTHOT'O MPO3BYUHBAHUS
100 xI'11.

MakcuMmanbHblid pazMep KOHTakTHOM mmomaaku Y3 IIDII mis ckBo3HOro
npo3ByuuBanus O 25 Mm.

Bpewms ycTanoBieHus padodero pexuma 1 cex.

Bpemsi HenpepbiBHOI paboThl MpUOOpa OT CBEXKE3APSHKEHOTO aKKYyMYJISITOpa
tuniopazmepa «PP3» (9,0 B) ne menee 50 u pu Temneparype 20 °C.

[lopor BKIHOYEHHS ABTOMATUYECKOW CHUTHAIM3AUMM Pa3psga BCTPOEHHOIO
uctouHuka nuranus (5,6 +0,2) B.

Hanpsokenne nutanus npuoopa ot 5,6 1o 10,0 B.

Juana3on padounx temneparyp ot —10 °C no +50 °C.

YJBTPA3BYKOBOM TECTEP MATEPUAJIOB ITYJIbCAP -1.0

VYnbTpa3sykoBoit Tectep matepuaioB [IYJIbBCAP - 1.0 npenHa3znaveH:



- JUIsl U3MEPEHUSI BPEMEHM M CKOPOCTH PACHPOCTPAHEHUS YJIbTPa3BYKOBBIX
BOJIH B TBEPJBIX MarepuajiaX pu NOBEPXHOCTHOM U CKBO3HOM IPO3ByUHBaHHH.

- OMNpENENEHUs MNPOYHOCTH, IUIOTHOCTH W MOJYNS YIPYrocTH, a TaKKe
3BYKOBOTO MHJIEKCA adpa3MBHBIX MAaTEpHUAIOB, MO MPEABAPUTEILHO YCTAHOBICHHBIM
3aBUCUMOCTSIM JIaHHBIX XapaKTEPUCTUK OT CKOPOCTH paclpocTpaHeHus Y3
KOJIeOaHUH.

OcHoBHbIE 00J1ACTH PUMEHEHHS :

e ompeneneHue mnpouHocTH OetoHa cormacHo ['OCT 17624-87 "beroHsl.
VYIIbTpa3ByKOBOM METOJ ONPEACNICHUS] MPOYHOCTH TPU TEXHOJOTUYECKOM
KOHTPOJIE, a TaKKe MPHU OOCIICIOBAHMU 3[aHUN U COOPYKEHHl, B TOM YHUCJE B
COUETaHUM C JpyruMu MeToaamu  (YIapHO-UMIYJIbCHBIM, OTPBIB  CO
CKaJIbIBAHUEM JIP. );

® TIOMCK JCPEKTOB B OCETOHHBIX COOPYKEHHUSX IO AaHOMaJbHOMY CHHKEHHUIO
CKOpPOCTH;

® OICHKAa [OPUCTOCTH, TPEIIMHOBATOCTH W  AHU3OTPONUU  KOMIO3UTHBIX
Marepuasos;

e OmpeerIeHrne MOAYJI YIPYrOCTH U IJIOTHOCTH.

OCHOBHBIE TEXHUYECKHUE XAPAKTEPUCTUKHU U COCTAB

Jlnana3oH u3MEpeHuss BPEMEHHM pACHpPOCTPaHEHUs Y3 KOJEOaHW, MKC
10...9999;

JluckpeTrHoCTh M3MepeHust BpeMenu Y3 kosedanuit, mxc 01,

[lpenenst momyckaeMOi OCHOBHOM aOCOJIOTHOM TIOTPEIIHOCTH H3MEPEHUS
BpeMeHH pacmpoctpaHeHus Y3 kosneOanmii, Mkc +(0.01t + 0.1), - roe t - Bpems
pacnpoCTpaHEHHS;

[Ipenen mormyckaemMol IOMOJHUTENBHOM MOTPENIHOCTA W3MEPEHUSI BPEMEHU
pacmpocTpaHeHus: Y3 HMITyJIbCOB TPH OTKIOHEHWH pabouyell Temmeparypsl
oKpy>Karoiei cpeapl Ha kaxpie 10°C B mpenenax pabodero auamnazoHa OT OC HOBHOM
norpemHocTH, He 6otee 0,5;

dukcupoBaHHas 0a3a U3MEPEHH MPU MOBEPXHOCTHOM IMPO3BYyYMBaHUM, MM 120

+3;



AOcomnoTHas 9yBCTBUTEILHOCTE Tpubopa, 1b 110;

AMIIIUTY1a HAPSDKEHMS TeHepaTopa 30 HANPyIoMMX umiyibeoB, B 500+ 100;

Pabouyas yactoTa KosieOanmii, kI 11 60 + 20;

[Tamsts pesynsTatos, cepuit 200;

[Tutanue ot 2 akkymynaTopoB Tuna AA, B 2.5;

[Totpebsiemslii TOK, He Ooiee, MA 50,

[Tpoa0mKUTENLHOCTD HEMPEPHIBHON padoThI, HE MeHee, U ;30

Cpennsis HapaboTKa Ha 0TKa3, He MeHee, 4 4000;

["aGapuTHbIE pa3zmeps AnekTpoHHOTO OToka, MM 205X105X60;

["aGapuTHBIEC pa3Mepsl TUIOCKOTO MTpeoOpa3oBaTelst, MM @36x62;

Macca npubopa B coope, He 6osiee, T 2100.

YCTPOUCTBO IPUBOPA

[TpuHITUT paboTHI

PaGora mpumbopa oOcHOBaHa HAa W3MEPEHUM BPEMEHU MPOXOXKICHUS
yIBTPa3BYKOBOTO HMMITYJIbCa B MaTepuaie W3eNus OT HM3Iydareisl K TPHUEMHHKY.
CKOpOCTh YNbTpa3ByKa BBIMUCISICTCS JIEJICHUEM PACCTOSHUS MEXKIY U3NIydareieM U
NPUEMHUKOM Ha W3MEPEHHOE BpeMs. [ MOBBIMICHUS JOCTOBEPHOCTH B KAKIOM
HU3MEPUTEITLHOM IMKJIC BHITOJHACTCS 6 U3MEpPEHUH, U pe3yabTaT (GopMUpyeTcs myTeM
WX CTaTUCTUYECKOM 00paboTKM U OTOpakoBKH BBIOpOcOB. Jlamee omeparop
BBITIOJIHACT cepuro oT 1 10 15 um3Mmepenuil (Mo ero BBIOOPY), KOTOpas TakkKe
MOJIBEpraeTcsi MaTeMaTudeckoi 00paboTKe C OTpeeiCHUEM CPEIHEr0 3HAYCHHS U
K03 durneHTa Bapuarum.

CKopoCTh pacmpocTpaHeHHs! yJIbTPa3BYKOBOM BOJHBI B MaTepHalic 3aBUCHUT OT
€ro IUIOTHOCTM M YNPYIOCTH, OT Hamumuug Je(PeKToB (TpellMH W MYyCTOT),
OTIPEIENAIONINX TMPOYHOCT, M KauecTBO. CiemoBareibHO, MPO3BYUUBAS DIIEMEHTHBI
W3JIENNN, KOHCTPYKIIMH ¥ COOPYKEHUI MOKHO TIOJTydaTh HHPOPMAITHIO:

- O MPOYHOCTH U OJHOPOTHOCTH;
- 0 MOAYJIe YIPYTroCTH U TUIOTHOCTH;

- 0 HAMMYMH Je()EKTOB U UX JIOKATM3AIIHH.



Bo3MOHBI BapHaHTbl MPO3BYYMBAaHHUS CO CMa3KOM M CYXUM KOHTAKTOM
(IpOTEKTOPBI, KOHYCHBIE HACAJIK! ), IPEACTABJICHHBIE Ha pUC. 4.

YcetmpoicTtBo

[Ipubop (cM. puc. 3) COCTOUT U3: SIEKTPOHHOTO OJI0KA, UMEIOLLETO Ha JIULIEBOM
naHenu 9-TW KJIaBUILIHYIO KJIaBUATypy U rpaduueckuil JUCILIeH, B BEpXHEH TOPIIEBOM
YacTHU KOPITyCa YCTAHOBJICHBI Pa3bEMbI JJIs1 TOJKIIIOUEHUS TaTYUKOB, IO/l pa3beMaMu
PacToJIOAKEHbI AIEMEHTHI MH(PAKPaCHOTO KaHala CBA3H C KOMIIbIOTEPOM JIJIsI IIepeiadn
1 00paboTkn nHpopMaIuu. JIoCTyI K aKKyMyJIsITOpaM OCYIIECTBIISICTCS Yepe3 KPBIIIKY
OaTapeitHOrO OTCEeKa Ha HIDKHEH CTEHKE KOpITyca.

KOMITIEKT JaT4uMKOB, MMEET B CBOEM COCTABE MNPUEMHHUK M H3ITy4aTelb,

MOJIKJTFOYaEMbI€ K JIEKTPOHHOMY OJIOKY MOCPEICTBOM Kabeeu.

Pucynox 3- Ilpu6op "Ilymecap - 1.0"
1 — BXOJI MOJIKITIOY €HUS IIPUEMHOTO TTPE0Opa30BaTEIIS;
— BBIXOJ MOAKITFOYCHH A U3JTYy4ar0o IICTO HpeO6pa3OBaTeﬂH
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Pucynok 4- CriocoObl pO3BYIHNBaAHUS

KnaBuarypa

CocTout u3 9 kiaBuil (PUCYHOK 3).

Haxxatue mr000#1 KJIaBUIIIK COTPOBOIKIAETCS 3BYKOBBIM CHUTHAJIOM.

Knapumma «O» WMCTOIb3yeTcs [ BKTIOUEHHS M BBIKIIOYEHMs npuOopa. Ecim
U3MEPEHHUS HE BBITIOJHAIOTCS, MPOMCXOJUT aBTOMATHYECKOE OTKIIIOYEHHE NpHOopa
4yepes3 3a1aHHOE OTIEPATOPOM BPEMSL.

KnaBuma «M» ciy’)kuT 11 mepeBojia npudopa M3 pexuMa MEHIO B PEKHUM
u3MepeHus: (measuring), a Takxe JIJs GUKCALMH OYEPETHOr0 pe3yjbTara B NaMsATh
(memory).

KnaBuma «F» siBisercst pyHKIMOHATBLHOM U NpeTHa3HaY €Ha JIJIS:
® BXO0/Ia B INIABHOE MEHIO U3 PEKNMa U3MEPEHUS;
® BX0/1a U BbIX0O/1a U3 IIYHKTOB I'JIJABHOI'O MEHIO U ITOJIMEHIO.

KnaBummamu ««—», «—» ynpasisiercs: Kypcop (MUTArOLIHi 3HAK, IU(pa U T.IL.) B
peXUME YCTAaHOBKM MapaMeTpoB padOThl M OCYLIECTBJSIETCS MPOCMOTP NaMATH
PE3YJIBTATOB MO HOMEPAM U3 PEKMMA U3MEPEHUS.

KnaBumm «1», «|» npeaHazHadeHbl JJ1s1:

e BBEIOOpA CTPOKU MEHIO;
® [IPOCMOTPA NaMATH PE3YJILTATOB IO JaTaM U3 PEKUMA U3MEPEHHS;

® YCTAHOBKH YHCJIOBBIX 3HAYCHUH (KpaTKOBpeMCHHOC HaXXaTne¢ HU3MCHACT 3HAYCHUC
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HA SIMHUITY, a IPH YIep>KaHUH MPOUCXO TUT HEMPEPHIBHOE YBEIIMICHHUE YUCTIA).

Knasumeit «C» BbINONHIETCS MPOBEPKA HA CTAHIAPTHBHIX 00pa31iax, BKIIOYEHHE
Kypcopa MpH YCTaHOBKE JaThl M BPEMEHH, YJAJICHHE Pe3yJibTara HEnoCpeACTBEHHO
MIOCJI€ €r0 MOy CHUS.

Cucrtema MeHto npudopa

[Tpubop ocHameH rpaduyeckum guctuieeM, (GOPMHUPYIOIMMM TEKCTOBBIE M
rpadudeckie n3o0paxeHus. Tpedyemblil peKuM pabOThI MOJIB30BaTENb 3a0aET Yyepes
cuctemMy MeHio mpuoopa (cm. [lpunoxkenwe 3), OpHEHTHPYSICH IO COOOIICHHSIM
JUCTLIIES.

[lpy BKMOYEHHMH TMUTaHHA TPUOOpPA HA HECKOJBKO CEKYHI TOSBIBIETCS
coOOlIlleHne O HamnpsHKEHWM WCTOYHWKA TMUTAHWs U TeMIlepaTrype, 3aTeM mpuoop

ICPCKIOYACTCA B TJIABHOC MCHIO.

Basa mnMepeHHa
Pezami padoTeI
ITznmep mmapanerp
Marepuan
Kamidpopka
ITapan, npeoSpas.
Basoeble mapan
HJomoIHHTETHHO P

TpeOyemas cTpoka BeIOMpaeTCs KIABHIIAMH «T», «|» M BbIIEISIETCS TEMHBIM
dhoHOM.

[Ipu pabote mpubopa B peKHUME IJIABHOTO MEHIO Ha JIHCILIEEC OJHOBPEMEHHO
OTOOp@Kaercs TOJILKO IIECTh IYHKTOB MEHI. OcTallbHble MOSBISIIOTCS IPU
IIEPEMEILEHNM KIIABUIIAMU «T», «|» TI0 IIYHKTaM MEHIO.

['maBHOE MEHIO COCTOUT W3 8 IYHKTOB: 0a3a M3MEpPEHHs, PEKUM padOThI,
U3MEPSEMbIN TIapamerp, MaTepuaj, KaluOpOBKa, MapaMeTpbl MpeoOpa3oBaHus,
0a30BbIC MapamMeTphl, AOMOJHUTENbHO. [y mepexona K padoTe ¢ JTaHHBIM ITyHKTOM
MEHIO HEOOXOJMMO BBIOpaTh €ro KJaBHIIAMU «1», «|» W Haxate kmaBumny F. [lns
BO3BpATa B IJIaBHOE MEHIO IIOBTOPHO HaaTh F.

Ornucanue paboTbI ¢ MEHIO.

IIyHkT riaBHOTO MeHIO "ba3a mmepennid'

12



[Tpennasnauen s 3ananust 0asel m3mepenuid ot 0 10 999 mMm. Ctpenkoit «—»
BbIOMpaeTcss paspsil dKciaa [ €ro W3MEpeHus, a cIpenkamu  «1», «|»
YCTaHABJIMBAETCS €r0 3HaYeHue. [ 3anomMuHanus pe3ynbTara U BO3Bpara B IJIaBHOE
MEHIO HaKaTh KiaBuily F.

[lynkT rnaBHoro mexio "Pexum paboTsr”

[lo3Bosisier BbIOpaTh OAMH W3 OCHOBHBIX PEXKHMOB: CKBO3HOE WU
MMOBEPXHOCTHOE TIPO3BYYHMBAHKWE. BbIOOp MPOM3BOAWTCS JIIOOOM KJIABUIIEH CO
CTPEJIKOM.

[TynkT rinaBHoro MeHio "M3mepsiembie napameTpbl”

[lpennaznauen mys BbIOOpa MapaMeTpa MpeoOpasoBaHMs: MPOYHOCTH R,
IUIOTHOCTH p, Moaynst ynpyroctd E, 3BykoBoro muaekca C. BpiOop mpou3BoauTCs
000 M KJIaBUIIEH CO CTPETKOM.

[TyHkT riaBHOTO MeHrO "Marepuan”

Jlnst 3amaHust TpebyeMoro Mmarepuana BbIOMpPacM ITyHKT TJIABHOTO MEHIO
«Marepuam» HaxkumaeM knaBuily F, cTpenkamu BbIOMpaeM BHUJ MaTepuana: OETOH,
kuprmd, yrierpadur, abpaswBbl (Hampumep OetoH). Haxkmmaem kmaBumy F u
BBIOMpAEM THIT MaTepHraa:

e 11 OeTOHA: TKEIBIH, Jierkui, NeNe 1,2,3;

Eeron
Tasenei

® JUIA KUpIHMYA: KepamudecKuh, crimkatHbIii, NoNo 1,2,3;
o 1y yrierpagura NeNe 1,2,3.4; -abpazuBsl NeNe 1,2,3,4.

3anoMuHaHUE pe3yibTara M BO3BpAaT B TIJIABHOE MEHIO OCYILECTBISETCS
HaXaTheM KiiaBuim F.

[lynkr rnaBHoro mexio "Kanubposka"

[Ipu CKBO3HOM M MOBEPXHOCTHOM TPO3BYYHUBAHUM OCYILECTBIISIETCS HA 00pa3iie
OCO. KamuOpoBky 3amyckaioT HaxarueMm KiaBumm "C", mocie ee 3aBeplIeHHs
UMHAULMpYETCd BpeMsl anmaparHoil 3amepkku At. [[ng 3anoMuHaHusi pe3yibTaTta
KaJTMOPOBKH U BbIXO/1a B IJIaBHOE MEHIO HaxkaTh KiaBuiry "F" v "M".

[TynkT rmaBHoro Mento "IlapameTpsl npeoOpazoBanms”
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Ecnu 3a1an pexxuM m3MepeHust IpoYHOCTH, TO NpH BeiOope myHKTa «IlapameTpsl
npeoOpazoBaHusD HA JIUCIUICE HEOOXOJUMO 3a7aTh KOI(PQPHUIIMEHTHI MOJMHOMA JIJIs

repecyéra 3aBUCUMOCTH «CKOPOCTB PACTIPOCTPAHEHMS - IPOUHOCTHY

IIpoyHOCTE
Ay =+ 0,00E+0 MIIa
Ay =+ 1.00E+H) MIIa ¢/m
Ay =+ 0.00FE+0 MIIa ¢c2/m?
Az =+ 0.00F+H0 MIIa ¢/’
Paszn: MIIa

Kypcop knaBummamu «<«—», «—» nepeMeriaetcs Ha Tpe0yeMblid 3HaK WK Pa3psi

TS yCTAaHOBKH 3HAYEHUS KOA(D(PUITMEHTOB MOJIMHOMA TPEThEH CTETICHU:

R=A,+A V+A,V+ A\ (1)
A; = +0,00 10
rae A; - KodphuIeHTsl, pa3aMepHOCTh Ha 0aze Mlla;
i-1,2 3
E = 10;

R - npourocts, MITa (kr/em?, HM);
V - CKOpOCTb YIbTpa3ByKa, M/C.
Pa3mepHOCTH MPOYHOCTH BEIOMPAETCS TOJIB30BATEIIEM.
[Ipu mBMepeHnr TIOTHOCTH - 3a71aTh KOA(M(UIMEHTHI TIOJIMHOMA JIJI TiepecyéTa

3aBUCUMOCTHU «CKOPOCTD PACIIPOCTPAHCHUA - IINIOTHOCTD» !

IInoTHOCTE
By = +0.00EH) r/cn?
By = +1.00EH) r c/cv® M
B; = H0.00EH) 1 c4/car M
Paszm: r/cn?

p=By+B, V+B,V (2)
rae B; = +0,00 10*° - ko duupenTs MoMmMHOMa;

3 3
p - INIOTHOCTh, T/CM™, T/M".

14



[Ipu m3MepeHnn MOIYyJsl YIPYrOCTH - 3a7aTh KOA(DGHUIMEHTH I Tepecuéra

3aBUCUMOCTH «CKOPOCTb PAaCIPOCTPAHEHHUSI - MOJIYJIb YIIPYIOCTID):

2
r\V 5
MoayIb yIIpyrocTH 981y 10 (3)
v = 0.0 ricn?
¢=0.0 rJIe ¥ - 0OBEMHBIH Bec, T/cM’
Pazn: H v

¢ - ko3 unreHT
[Ipu u3mMepeHnn 3ByKOBOTO MHIEKCA - 33[aTh KOAPPUIMEHTHI IS TIepecuEra

3aBUCHUMOCTH «CKOPOCTDb paCIIpOCTPAHCHUSA - BBYKOBOﬁ HHACKC» .

SBYKOBOH HHIIEKC K - 0e3pa3MepHbIN KOdPPUIIMEHT
k= 1.00

ITynkT rinaBHoro MeHro "ba3oBbie mapameTpsl'.
[lo3BOJIIET YCTAaHOBUTH 3aBOACKME HACTPOWKHM Ipubopa (B cilydae, Korjaa
HACTPOMKM OTCYICTBYIOT, KOI(PQUIMEHTHI HyJEBbIE). ODT0O HE OCBOOOXKIACT
N0JIb30BaTENsl OT MPOBENCHUS MCIBITAHUA M BBOJA MHAWBHIYAJbHBIX 3aBUCUMOCTEN
«CKOPOCTb  PACHPOCTPAHEHUSI - TPOYHOCTBY, «CKOPOCTh PAaclpoCTPaHEHUs -
IUIOTHOCTBY», «CKOPOCTb PACHpPOCTPAHEHUS! - MOAYJb YIPYrOCTH», «CKOPOCTb
pacnpoCTPaHEHUS - 3BYKOBOW UHIEKC).
[TyHKT rylaBHOrO MeHIO "J[OMOJHUTENBHO" MO3BOJISIET:
® [POCMOTPETH KCIOJB30BAHHUE PECYPCOB MAMITH NPUOOPOM;
® OYHCTUTH NAMSTh IPUOOPA OT BCEX PE3YJILTATOB;
® YCTaHOBUTH (M3MEHHUTH ) STAJIOHHOE BpEMs JJis1 CTAHIApPTHOTO 00pa3iia, Harpumep, B
CBSI3H C €70 3aMEHOW HA APYTOU;

® YCTAaHOBUTH MEPHOJ CIEIOBAHUS 30HIUPYIOINX UMITYJIECOB;

® VHAMIMPOBATH HANPSIKEHUE UICTOYHUKA MUTAHMs, BBIOPATh BUJI AJIEMEHTOB IUTAHUS
(akxkyMyIsITOp MK Oarapes);

® YCTaHOBUTH (MI3MEHUTH ) ATy U BpEMS;

® YCTaHOBUTH MHTEPBAJI BPEMEHHU Il aBTOMATUYECKOTO OTKJIFOYEHMS prOopa mocie
IIPEKPAILCHUs U3MEPEHNN;

® BBIOpPATH PYCCKUI UM QHTTMHCKUIA S3bIK TEKCTOBBIX COOOIIICHUI;
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® TOJY4UTh KpaTKHe CBEIEHUs 0 MO upUKaluy npuodopa;
® [IPOM3BECTH 3aBOJICKUE YCTAHOBKH (TOJIBKO JJIS MI3TOTOBUTEIIS ).
Pexum m3mepennii
JInst mepexofa U3 TIABHOTO MEHIO B PEKUM HM3MEPEHHH HE0OXOAMMO HaXKHTb

KJIaBUIITy « M.

BeToH TUKeTBIT N2 17
L=100nMm T= 209 MEC
| V= 4785 mic |
Epi = 29,3 MIIa
HOBEPXHOCTHOE! MposEYHE.

11:04 31 okT.

B BepxHeil cTpoke IUCIUIes YKa3bIBAaeTCs BUJ Marepualia U HOMEp TEKYILEro
M3MEPEHUs 3aHOCMMOTO B MaMsTh npubopa. B crenyromield cTpoke yka3bIBaeTcs
BbIOpaHHas 0a3a U3MEPEHUI U BpeMs MPOXOKAEHUS Y3 KOJIeOaHHH.

Jlaniee B 3aBUCUMOCTHM OT YCTaHOBOK B ITyHKTE IJIaBHOIO MeHIO «M3Mmepsiembie
napaMmeTppl» Ha JUCIUIEE MHIULMPYETCS OJHA U3 YEThIPEX 3aBHCUMOCTEN: «CKOPOCTbH
paclpoCTpaHEHUs] - MPOYHOCTHY», «CKOPOCTh PAaCHpPOCTPAHEHMs - IUIOTHOCTBY,
«CKOPOCTh PACIPOCTPAHEHMS - MOJLYJIb YIIPYTOCTH» WM «CKOPOCTh PACTIPOCTPAHEHNS -
3BYKOBOM MHJIEKC.

B HIKHEN YacTH AKCIIesT MHANLUPYETCS PEXUM padoThl (IOBEPXHOCTHOE WU
CKBO3HO€ NPO3BYYMBAHUE), TEKYILME BPEMS U JaTa.

[Ipu ycTaHOBJIEHHH aKyCTUUECKOTO KOHTAKTA Yepe3 KOHTPOJUPYEMBbIi Marepuat
B HIDKHEH CTpPOKE AuCIUIes HHauIupyercs "*', a Tawke 3HaueHue Kod(hUIMeHTa
BApHALIMM J1JIS 3aBEPIICHHON Cepuu m3MepeHui, B %. IIpy HapyllleHun aKkycTHYeCKOTO
KoHTakTa (mpu ckopoctu MeHee 1000 m/c) g BceX M3MEPSEMBIX TIap aMeTPOB
uHauupyercs "?".

Pexum mamsitu

[Ipubop ocHalleH NamMAThIO AJi1 I0JITOBPEMEHHOTO XpaHeHus pe3yibTaToB 200
cepuid. [lo kaxm0l cepun coxpansiercs ciaenyromasi nHpopMaus:
® CpeaHee 3HaYCHHE PE3YJbTAaTOB CepuU U KOd(pPUIMEeHT Bapuanuu (Mo CKOPOCTH

yIBTPa3BYKa, MPOYHOCTH, TUIOTHOCTH,... );

e 70 15 pe3ynbTaToB €IUHUYHBIX U3MEPEHHM, (POPMUPYIOIIMX CEPHUIO, U JTAHHBIC TIO
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UX BBIOPAKOBKE;
® HOMEp U3MEPEHUM, JaTa U BpeMs MOJyYEHUs pE3y/bTara;
® pEXUM M3MEPEHHUH, BUJl MaTepuaia, BeMIrHa 0a3bl TP O3BYUUBAHUS.

JlaHHBIC 3aHOCSTCS B MaMsITh TOAPS, HauMHas ¢ 1 HoOMepa I KaKIOW JaThl
kaneHnapsa. Korma mamsite mpubopa 3amoJiHsAeTCsl TOJIHOCTHIO, €€ MOXKHO OYHUCTHTH
gyepe3 MyHKT MEHIO "0unCcTKa mamMaTH', MO0 caMble CTapbie JaHHBIC OyayT yIAIAThCS
aBTOMAaTHYIECKHU, OCBOOOK 1asI MECTO JIJISl KAYKIOTO HOBOTO pe3yJbTara.

[IpocMOTp COJIEPKUMOTO TMAaMSITA OCYIIECTBIBIETCS TOJBKO W3 PEKUMaA
M3MEPEHHS KaK 0 HoMepaM (KJIaBUILIAMU «<«—», «—»), TaK U MO0 JaraM (KJIaBUIIIaMU

«», «»). Ilpumep oxHa auctuies ¢ 0OLIMMU TaHHBIMU CEPUHU:

BeroH | Neo003
L = 100 mM

R =247 M
IloBepxXHOCTHOE IPO3BYIL.
W=23% | 12:30 3 Hosd.

R - cpennee 3HaYeHME MPOYHOCTH TIOCJIC BHIOPAKOBKH,

W - koadunieHT Bapuanuu.

J1J1s1 OJTydeHMsl €IMHUYHBIX PE3YJIbTATOB HAXaTh KiIaBuily "F", mpu 3ToM Ha

JIMCTIIIEE TIOSIBUTCSI M300paKeHHE:

Ne| WV, Mmc | R,Mma | Bp
1 230 24.1
2| 3443 14.4
3 270 24.4
4 | 4341 249
5 4332 24.8 l

[TocpencTBOM KJIaBHIIM «|»OTKPBIBAETCS TM0JiIe OKHA C HOMEPaMU €TMHUYHBIX
pe3ynbTaToB OT 6 10 15.
N3 m1000#1 TOUKK MPOCMOTPa MOKHO BHIMTU B PEKUM U3MEPEHUSI HAKATUEM
kyaBumm "M".

JI10001 pe3ynbTaT MOXKHO YAINTh Hakatuem kiaBumm "C".
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MHOPAJTOK PABOTbBI

[loaroToBka kK paboTe U BKIIOUEHHE
Jl71st paboThI ¢ MPUOOPOM CIICTYET:

® T[IO/ICOCIUHUTH K MPUOOPY NaTIUKU (MPUEMHUK U M3JTydaTesib), KOTOPhIE B ClIydyae
(buKcrpoBaHHOM 0a3bl IOJHKHBI OBITH YCTAHOBJICHBI HA CTICIMAIBHOM PYUKE;

e BKIIOYNTH NpHOOp HakatmeMm Kimaumy "O", NpH 3TOM Ha JWCIUIEE JOJDKHO
MOSIBUTHCS] COOOILEHUE O TEMITEpAType U HANPSXKEHUU MUTaHUsS, & YePE3 HECKOJIbKO
CEeKyHJ - TJaBHO€ MEHIO; €CJM JHCIUied He paboTaeT wWid cooOIIaeT o
HEOOXOAMMOCTH 3aPAIKU AKKyMYJEITOPOB, CIIETYEeT MPOU3BECTH UX 3apSIIKY.

Be160op pexumoB paboTh
Jlo Hayama OSKCIUTyaTallMd nOpuOopa HEOOXOIHWMO BBIMOJHUTH YCTAHOBKY
PEXUMOB PadOTBL
B "Ilynbcape - 1.0" npenycMOTpEHO HECKOJILKO PEXUMOB pabOThI, BBIOMPAEMBIX

M0JIb30BaTEJIEM B 3aBUCUMOCTH OT CIIOCO0a MPO3BYYUBAHUS, U3MEPSIEMbIX IAPAMETPOB,

Marepuasiia u 0a3pl mMepenus. llepen HayalioM HM3MEpEeHUuil MoJb30BaTENb JIOJHKEH

BbIOpaTh YKa3aHHbIEC HMXKE ITyHKTHI [J1aBHOTO MEHIO (BbIIEIEHBI )KUPHBIM IIPUPTOM) U

YCTAaHOBUTh HEOOXOAUMBIE MTapaMeTphI:

CnocoObl  mpo3ByurBaHus (MMyHKT MeHIO Pexum pabOoTel): CKBO3HOE U

MOBEPXHOCTHOE.

baza mMmepenus.
OcHOBHBIC BUIIBI MaTepUalioB (ITYHKT MEHIO Marepuan):

® 0ETOH (TDKENbIH, JIETKUi);

® KUpIMY (KEpaMUYECKUH, CUITUKATHBIN);

e yrierpadur;

e a0pa3uBBL

W3mMepsiemblii mapamerp: NpOYHOCTh R, MIOTHOCTH p, MOAYNb ynpyroct E,
3BYyKOBOM uHEKC C (TOJBKO 1151 a0pa3vBOB).
[lapametpsr npeoOpazoBanusi. Ecim mnpubop paHee HE HKCIUTyaTHpOBAICS,

CJeIyeT TIPOBECTH CaMOCTOSITENIbHO WCIIBITAHUSA ¢ OTPEACTUTh KOI(PPUIIUCHTHI

peoOpa3oBaHrsI CKOPOCTH YIIbTpa3Byka B cooTBeTcTBYIommi mapametp (R, p, E, C)
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AKCTIEpUMEHTATBHBIM TyTeM (111 6etoHa o ['OCT 17624-87), 3aTeM ycTaHOBUTH (WJIH
U3MEHHUTh) 3HaYeHUs1 KOA(PUIMEHTOB uepe3 MyHKT riaBHOro MeHro "llapamerpbr
npeoOpazoBaHus'.

B nynkre rinaBHoro meHto "JlononHutenbHo" noanyHKT "lleproa mMitynibcoB”
MOHO U3MEHUTH MEPUOJ] CICIOBAHUS 30HIUPYIOIUX UMITYJILCOB OT 0,2 cek 110 1 cek.
JUIss TIOBBIIIEHUS TPOW3BOJUTEILHOCTH KOHTPOJIST 1I€JICO00Pa3HO  YCTAHABJIMUBATD
MUHAMAJIBHBIA TIEPHOJI, OJHAKO TPH KOHTPOJIC M3IENui HEOOJBIIMX Pa3MEpOB C
MaJIbIM 3aTyXaHUEM YJIbTpa3ByKa MEpUOJ CICAYET YBEIUUMBATh, YTOOBI HE JIOMYCKaTh
00JBIIIMX pa30pOCOB TIOKa3aHMU MprUOopa.

[lepen HauamoOM HCIBITAHUN PEKOMEHAYETCSl MPOBEPUTH pabOTy mpubopa Ha
ATAJIOHE; €CJIM MOKa3aHWs NpuOOpa OTIMYAIOTCS OT ATAJOHHOIO 3HAYEHUsS BPEMEHU
0o01ee, ueM Ha 0,5 MKC. CIIeIyeT BBINIOJIHUTh KAIUOPOBKY Y€pE3 MyHKT IJIaBHOTO MEHIO
Kammbpogka.

Bce npousBeieHHbIe YCTAaHOBKU MPU BRIKITIOYEHUH MpuOopa He Tepsitotes. [lpu
M3MEHEHUH YCIIOBUM HM3MEpPEHH paboThl TpeOyercsi TOJbKO YacTUYHOE MU3MEHEHHE
HACTpPOEK.

[IpoBenenue m3mepeHum

Jlisa mepexoa B peKUM H3MEPEHUSI M3 PEeKUMa MEHIO HEOOXOIMMO HaXaTb
KJIaBUILLy «M», Ha TUCTUIEE TIOSIBUTCS COOTBETCTBYIOLLEE PEKUMY M300pDKEHNE OKHA.

PexyM moBepXHOCTHOTO MPO3BYYUBAHUA ¢ (PUKCUPOBAHHON 0a30ii. YCTaHOBUTH
JaTYMK Ha KOHTPOJIMPYEMbIN 00BEKT 00OMMU MpeoOpazoBaTesIMU NEPIIEHIUKYIISIPHO
ITOBEPXHOCTH U3JIEUS U PUKATh C ycuireM S - 10 kr.

YO6enurbcsi B OTCYTCTBUM TPYOBIX OTKJIOHEHUW TTOKA3aHUW OT OXKHIAeMOTO
YPOBHSI U TIPU CTAOMJIbHBIX MOKa3aHUSAX HaXKaTh kiaBuiny "M", 3aduKcUpoBaB TakuM
00pa3oM NepBbIN pe3yibTar.

Jlng momydeHust 0ojiee TOYHOTO pe3yibTaTa W3MEPEHUM PEKOMEHTYyeTCs
yIEp)KUBaTh JaTduK Ha oObekre B TedeHwe 10-30 cexyHm, Habmomas 3a CMEHOM
MOKa3aHUM U (PUKCUPYSI PE3YJbTAT M0 MAKCUMAJIbHOM CKOPOCTH YJbTPa3BYKa; pazdopoc
MOKa3aHUI BbI3BaH HEHAEKHOCTHIO aKyCTUUECKOIO KOHTAKTA U MIOMEXaMH, TOATOMY

P KBMCPCHUAX JaTYUK OOJDKCH OBITH HECTIO ABHUKCH.
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Jlanee MOBTOPUTH M3MEPEHHUS Ha JAPYTHUX YydacTKaX OOBEKTa, KaKIbIA pa3
bukcupys pesynbraT HaxartueMm kiaBuimm "M", mocienHuil pe3ynbTaT Ccepuu
¢dukcupyetcs kinapuiueil "M ¢ Bplgauel CpeIHEro 3HaYEHUs CepUn M Ko puLeHTa
Bapualuu.

PexxuM CKBO3HOTO MPO3BYYMBaHUS

Ecnu m3mepeHust BBITIOIHAIOTCST ¢ KOHYCHBIMU HACaJKaMH, MPOTEKTOPaMU WU
CO CMa3KoM, TO JIJIsl 3TOTO BapraHTa He0OXOAMMO OTKATMOpOBaTh MPUOOP Ha dTATOHE.

M3meputs JMHEWKONW WM IUTAHTCHUIUPKYJEM TOJIIUHY KOHTPOJHMPYEMOTO
MaTepuaia ¥ BBeCTH €€ 3Ha9CeHUE Uyepe3 MMyHKT IJIaBHOTO MEHIO "0a3a mmepeHus "

YcTaHOBUTh JAaTYMK Ha KOHTPOJMPYEMbI OOBEKT. B mporiecce wm3mepeHwmit
omepaTrop AByMsl pyKaMu MNPHKHAMAET M3JIydaTeib U MPUEMHUK K KOHTPOJIUPYEMOMY
O0BEKTY JI0 MOJyYEHUs YCTOWUMBBIX MOKA3aHUM, a 3aTEM CHUMAET IAaTYUK C OOBEKTa,
IpU 3TOM TOKa3aHUs Ha JUCIUIEE aBTOMATHMYECKH YAEPKUBAIOTCS IO OYEPEIHOTO
MIPYDKATHSL

Ecnu pe3ymbTar m3mepeHuil TpeOyeTcsl 3aHeCTH B NaMsATh MPHOOPA, CIeTyeT
HakaTh KiaBuiry "M".

Ecim nmpu cmeHe mokazaHuM 3HAYEHUS] CKOPOCTH CYIIECTBEHHO OTJIMYAFOTCS
APYT OT JApyra HEOOXOJUMO TPOBEPUTH MPABWIHHOCTh YCTAHOBKHU 0a3bl M3MEPEHUS U
Ka4eCTBO aKyCTUYECKOTO KOHTAKTA CUCTEMBI "MaTUNK-00BEKT".

[IpoBepka paboTOCTIOCOOHOCTH

[TpoBepka paboTOCTIOCOOHOCTH TIPUOOPA TODKHA BBITIOIHATHCS TIPU M3MEHEHUHU
YCJIOBUN M3MEpPEHUsi (CMEHE MPOTEKTOPOB M JATYMKOB, M3HOCE KOHYCHBIX Hacalok,
PE3KOM U3MEHEHUM TEMIIEpaTyphbl, BJIAKHOCTH W T.IL), a TaKXke C LEJbIO
NEPHUOIUIECKOM MPOBEPKH HCIPABHOCTH MPHUOOpa.

[TpoBepka pabOTOCTIOCOOHOCTH TPOMBBOJAMTICS B JBYX pPEKAMAxX pPabOTHI
mpubopa:
® 1IpU CKBO3HOM IPO3BYYUBAHUU;
® [IpU MOBEPXHOCTHOM NPO3BYYMBAHUU.

J171st mpoBepKH pabOTOCTIOCOOHOCTH CJIETYET:
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Bxmounts  mpubop, yctaHoButh "Pexxum  paboTel"  (CKBO3HOE WU
MOBEPXHOCTHOE TPO3By4YMBaHuE), Oazy m3MmepeHuil (MmeHro "baza m3mepenuii") u
POBEPUTH MPABWIBHOCTh YCTAHOBKHM STAJOHHOTO BPEMEHHM 4Yepe3 IYHKT TJIABHOTO
MeHIO "JlomoJsHUTENbHO" TOAIYHKT "DTaloHHOE Bpems'. OTO BpeMs JOJHKHO
COOTBETCTBOBATh BPEMEHH, YKAa3aHHOMY Ha 0OpasIle JIJIsl PEKUMOB MOBEPXHOCTHOTO
(CKBO3HOTO) MPO3BYIHBAHUSL.

Brei6pats pexum pabothr «KammOpoBka». YcTaHOBHTH TpeoOpasoBaTeld Ha
ATAJIOH, TpWXarh ¢ ycwmeMm 5 - 10 Kr u, yaepKuBas MX HEMOABIKHO, HAXaTh
kimaBumry "C". KanmOpoBka BBITIOTHSAETCS aBTOMATHYSCKHW M Ha JUCTUICH BBITACTCS
COOOIIIEHUE O 3aBEPIIICHIN KATMOPOBKH C YKa3aHHUEM BPEMEHH allapaTHON 3aIepKKU
At (c konycHbIMU Hacaakamu At = 20...22 Mkc, 6e3 Hacanok At = 1 ...3 mkc)™.

Ecim anmapaTHbie 3amepKKH CYIIECTBEHHO OTIMYAIOTCS OT YKa3aHHBIX
3HAUEHUH, HEOOXOJMMO  TPOBEPUTH  KauyecTBO  aKyCTUYECKOr0  KOHTaKTa
(mpeoOpa3oBatTessi ¢ KOHYCHOM Hacaakol WM TpeoOpazoBarelisl ¢ OOBEKTOM) H
CTa0WJILHOCTH TIOKa3aHMI Ha 00pasIie.

Jns  dukcaruu pe3ynbTaTa KaIMOPOBKM HaKaTh KiaBuiny lcronb3oBaHme
MaMsITH.

BeIBo 1 pe3ynbTaToB HA KOMIBIOTEDP

[Tpubop ocHaieH KaHaIOM HH(PPaKpaCHOM ONTUYECKOU CBSI3U C KOMIIBIOTEPOM.

Jns mepenaun uHpoOpMalmu ¢ MNpHOOpa HAa KOMIbIOTEp (IPEABAPUTEIILHO
MHCTAJUIMPOBATh HA KoMIIbloTep mporpamMmy "Ilymnbcap -1.0") HeoGxoaumo:

BximrounTs kOMIbOTEP U BbI3BaTh nporpammy "'Ilynscap -1.0", nogkmounts Ha
COM-nopt 6110k conpsixenus: "bCK - 4.

YcranoButs npudop u "BCK - 4" tak, 9T00bI OKHA ONTHYECKOTO KaHajla CBS3U
HaXOJWJINCh HAaNpOTHB JPYyr Apyra Ha pacctossauu 10 £ 3 cM; o0ecTiednTh 3aIIuTy
OKOH OT IPSIMOTO TIOTIIaHuUsI COJTHEUHOTO CBETA U SIPKOTO OCBEIICHHS.

Bxmounts nipudop "Ilymbcap - 1.0" 1 ocTaBUTh €ro B peKMME IJIaBHOTO MEHIO,
MBIIIKOW HaKaTh KJIABUITY «(aii - CAUTHIBAHUE» B OKHE MPOrpaMMbI, - Ha JKpaHE

IIOABHUTCA I/1306p aKEHUE JIMTHEMHOTO HHOVKATOpa npouecca CAYUTbIBAHUS.
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[locne 3aBepiieHHs ceaHca CBS3U (OKOJIO 1 MUHYTHI) HA MOHHUTOPE IMOSIBUTCS

uH(pOpMaIKs O CYUUTAHHBIX PE3YJIbTaTaX.
I'PAAYUPOBKA ITPUBOPA

['panympoBka mpubopa MpOMW3BOAUTCS MOTPEOHUTETIEM TIOA CBOM BHUIBI CHIPBS H
MaTEepUAJIOB B COOTBETCTBUH ¢ AeHcTBYrommMU Metoaukamu U ['OCTamu, koTopbie
PErJIaMEHTUPYIOT TMOJY4EHUE XapaKTEPUCTHUK, CBSI3bIBAIOIIMX CKOPOCTh YIbTPA3BYKa C
IIPOYHOCTHIO (TUIOTHOCTBEO, MOJYJIEM YIPYrocTH). B 4acTHOCTH, TIpamyupoBKa
3aBUCUMOCTH «CKOpPOCTh yIbTpa3ByKa - IpOoUHOCTE» npomsBoautes no 'OCT 17624-
87 "beToHbl. YJbTPa3ByYKOBOW METO/1 OTIPEIEJIEHUS] HPOYHOCTH .

OKCHEPUMEHTAILHO TOJY4EHHbIE 3aBUCUMOCTH CKOPOCTH OT MPOYHOCTH,
IUIOTHOCTU U MOZYJISl YIPYIOCTH 3aHOCSTCS B MaMATh MPUOOpa WHAWBUAYAIBHO JIJIsI
KaX/I0T0 BUJla MaTepuraa.

KPATKUE PEKOMEHJALIUU 11O IPUMEHEHHUIO

"[lynscap - 1.0" sBisIeTcs yHUBEpCalbHBIM MPUOOPOM C OOJBIIMM HAOOPOM
CEPBHUCHBIX (PYHKLMI, MOATOMY Uil €ro YCIEHUIHON 3KCIUTyaTallud HEoOXOIUMO
BHUMATEJIbHO M3YYUTh HACTOSIIEE TEXHUYECKOE OIKCaHUEe, OMpoOOBaTh pPadoTy
npubopa B pa3JIMYHBIX PEKUMAX, a 3aT€M BbIOpaTh HauOoJiee YJOOHBIA Bap UAHT €ro
MTPUMEHEHUSI.

[Ipu y3kocnenuanm3upoBaHHOM PUMEHEHUH TIPHUOOp HE TpedyeT IepeHacTpoeK
U ero padoTa 3HAUUTENHHO YITPOIIACTCH.

JIns KOHTpPOJSA OJHOPOAHBIX MATEPUATIOB C KAYECTBEHHOW TMOBEPXHOCTHIO
MOKHO OTPAHUYUTHCS €IMHUYHBIMA U3MEPEHUAMU B CEPUU, a JJI1 TPYObIX MarepuaioB
L[EJIECO0OPAa3HO BBIMOJIHATH CTATUCTUYECKYIO0 00pabOTKy U yBETMUMBATH CEpUIo 10 15
M3MEPEHUN.

[Ipy ucnbITaHUAX CTPOUTENBHBIX U3AEIUN U KOHCTPYKIMA KOHTPOJIbHBIE 30HbI
CJIeTyeT BbIOMpaTh B HanOOJiee OTBETCTBEHHBIX YUACTKaX, OMPEACIISIONMX HECYITYIO
CIOCOOHOCT®.

OI1leHOYHBIC HWCHBITAHUS MOKHO BBITIONHATH C 0a30BbIMM KOd(DHIHeHTaMHU

npeoOpa3oBaHusl.
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YKA3AHUE MEPBI BE3OITACHOCTH

[To cnioco0y 3ammThl YeToBEKa OT MOPAKEHUS JJICKTPUIECKAM TOKOM TPHUOOp
«Ilymbcap - 1.0» cootBerctByeT Kkiaccy III TOCT 12.2.007.0-75.

[Tpu pabote ¢ mpuOoOpoM HEOOXOIWMO COOIIONATh OOIIME MpaBMiIa TEXHUKH
0€30MacHOCTH, JACHCTBYIOUME B YCJOBUSX pPabOThl KOHKPETHOIO IPOM3BOJCTBA,

TEXHOJIOTHH, 000PYIOBaHUS U T.1I.
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OIIPEAEJIEHUE ITPOYHOCTU BETOHA HA ®PATMEHTE
KOHCTPYKIINMA C UCITIOJIb30OBAHUEM ITPUGOPOB
HEPA3SPYHIAIOUIET'O U PASPYIHTAIOHIEI'O METOJA0OB KOHTPOJIS.

Brimmosmmenue paboThI:

1. TMogroToBUTh OOPABIBI-KYOMKH W3 TSDKEIOr0 OETOHOB Pa3HOro Kiacca
MIPOYHOCTH UCXOS U3 YCJIOBHIA | KyOHK Ha OJTHOTO CTYJEHTa /st Opura u3 3 4eJIoBeK.

2. IloaroToBUTH CPEACTBA U3MEPEHUS JIMHEIMHBIX PA3MEPOB:
- JINHEMKY METaJUTMYECKYIO.

3. TloaroToBUTH CpENCTBA M3MEPEHUS M TMPUOOPHI OMPENEICHUsS MPOYHOCTH
OeToHa HEpABPYIIAIOIMMHU METOJAMU:

- npubop YK-1411M;

- npubop beton-32;

- mpu6op «Ilymecap-1,0».

4. BBIMOJHUTL U3MEPEHHUS TPOYHOCTH OETOHA C MCTIOJL30BAHUEM Pa3IMUHBIX
CPEIICTB M3MEPEHUS HCXOJSI U3 CJCAYIONMX YCJIOBUW — MHUHUMAIBHOE KOJUYECTBO
M3MEPEHUI — O.

5. Pe3ynbTathl HCTIBITAHWM 3aHECTH B TaO MBI 1-4,

Tabmma 1- PesynbTarhl onpeneneHus MpOYHOCTH OETOHA ¢ MCTIOJIh30BAHUEM
YJIBTPa3BYKOBOTO Npuodopa ........

IIoBEpXHOCTHOE NPO3BYYMBAHUE

R | R | R | R | Re | Run | Ry | oocxmmit
1 2 3 4 5 6 7 8 9
Pesynbrar
SIMHUYHOTO
M3MEepeHus,
MlIIa

Tabmma 2 — Pe3ynpTatsl onpeneneHns MPOYHOCTH OETOHA C WCIIOIBE30BaHHEM
yIBTPa3BYKOBOTO mpudopa ........

CKBO3HOE IPO3BYYHMBAHUE

Ri | R | Re | Ri | Rs | Rmn | Ry | POCKIHEI
K1acc OeToHa
1 2 3 4 5 6 7 8 9
Pe3ynbTar
SIMHUYHOTO
U3MepeHus,
MlIIa
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Ecim pe3ynapTatomM m3MepeHust SBISIETCSI BpeMsI TIPOXOXKICHHS 3BYKOBOW BOJIHBI
(uepe3 oOpasernr - Tabi. 3, yepe3 (GparMeHT KOHCTPYKIMU — TalbJ. 4), TO B KypHal
UCIIBITAHUM 3alKMCHIBAIOT HOMEP TOYKM M OTCUET BpeMeHH 1o npuoopy. Ilpwu
00pabOTKe pe3y/bTaTOB HCIBITAHUH CKOPOCTh PAacpOCTPAHEHUS YIIbTPa3ByKOBBIX
BOJIH TOJICUMTHIBAIOT IS K&KJIOHW TOYKHU IO (hopMyJIe:

v = h/(t - to)

rae: h — 0a3a mpo3BydnBaHus (TOJIIUHA U3IETIHS ), CM;

(4)

to — HyJIEBOM OTCUET BPEMEHM, OJWHAKOBBIM JJII BCEX TOYEK W PABHBIN
MOJTYCYMME HYJIEBBIX OTCYETOB, B3SITHIX IEpE] HA4YajloM M 10 OKOHYaHUU HC-
MBITaHMUS, C;

t — BpeMsi MpOXO>KIEHUS yJIbTpa3ByKa uepe3 oopasell, C.

Paccrostnue Mexay IByMsi TOUKaMU TIapbl CIIy>KUT 0a301 npo3ByurBaHus. baza
MPO3BYYMBAHUS JIOJDKHA OBITh OJJMHAKOBOM JJIs1 BCEX MECT U3MEP €HUS B UCTIBITYEMOM
KOHCTpYKIIMU M paBHa 16..40 cMm. HampaBneHnue mnpo3BydHUBaHUS [IOJDKHO OBITh
MEPIEHAUKYIAPHO apMarype. B »ypHan UCIBITaHWN 3alMCBIBAIOT BPEMS, KOTOPOE

SABJICTCA KOCBCHHBIM IIOKA3aTCIICM IIPOYHOCTHU OeroHa.

Tabmmma 3 — Pe3yabpTaThl HCIIBITAHUA 00Pa3IIOB-KyOOB

['eomeTpudecKre pasmMmepsl, CM Macea VYIIBTpa3B yKOBBIEC UCIIBITAHUS
Ne obpasna Bpewms npoxoxxaenuss | CpenHsis CKOPOCTb
oOpasna | /uiMHa | OMpUHA | BBICOTA P . | ynpTpasByKa, MKC MPOXOXKJICHU S
OTIEJIBHOE | CpeaHee YIbTpa3ByKa, M/C
Tabnuma 4 - Pe3ynbTarhl HCTILITAaHUHN (hparMeHTOB KOHCTPYKITAN
[Mnpuna Bpems [IpounocTh Koadpdu-
P P CxopocThb p Cpennsis b Knacc
Ne | ¢parmenTa | mpoxoxne- OeToHa Ha LIUEHT
MIPOX0XKIEHUSI IIPOYHOCTH 6eToHa Mo
KOHTp. | Ha KOHTpPO- HUS KOHTPOJIN- Bapualu
yABTPa3BYKa, OeToHa, MPOYHOCTH
yqacTka| JIUPYEMOM | YIbTpa3BY- pyemMoM MPOYHOC-
m/c MIla o, |IpU CKaTUU
y4acTKe, MM| Ka, MKC yuactke, MIla ™, V, %
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[IpouHOCTH

OcToHa ompenensercs MO0 TapUPOBOYHBIM KPUBBIM WM B

cooTBeTCTBMM C PacueTrHOl rpanyupoBOYHOM 3aBUCUMOCTBIO «Ckopocth Y3K —

IIPOYHOCTBY», YCTaHOBJIEHHOU B cooTBeTCcTBHM ¢ ' OCT 17624-87, npunoxenue 4.

[Tocne ompeneneHuss NPOYHOCTH OETOHA HEPA3PYLIAIOUMMU METOJaMHU,

00pa31pl-KyOMKH UCTIBITHIBAIOT HA NIPECCE Pa3pyILIAIOIIMM METOA0M.

PesynbTarhl cTIbITaHUM TIPEACTABICHBI B Ta0J. O.

Tabnuua 5 — Pe3ynbTaTsl onpeneneHus NPOYHOCTH OeToHa pa3pyLIaloUMU

METOJaMU
No Pasmepsl, cMm Cpenssisi Paspymato- [Ipenen nmpounoctu npu cxaruu, MIla
Macca, mee
00- LMpH- | BBICO IJIOTHOCTb,
pasia [ATHHA Kr Ko/MS YCHITAC, (haKTUYECKH | C yIETOM MacIIT. K03 ¢a.
Ha -Ta KTC
1 2 3 4 5 6 7 8 9
1
2
3
ch.

BBIBOI[I AHAJIM3UPYIOTCA PC3YJIbTaTbl HCIIBITAHUMA BCCMHU MCTOJAMH M Ha HUX

OCHOBC OaCTCA OLCHKA HOCTOBCPHOCTU PC3YJIbTATOB OLCHKHU IIPOYHOCTH OeroHa B

o0Opa3nax-Kyoax KakJI0M 13 CEpHil.
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KoHTpoJibHBIE BOIPOCHI
1 Kakue npuOopbl OTHOCATCS K YJIbTPa3BYKOBBIM?

2 Kakue Bubl MPO3BYUMBAHUS UCTIOIB3YIOTCS MPHU YJIbTPA3BYKOBBIX UCIBITAHUAX ?

3 Kakne KOCBEHHBIE XapaKTEPUCTUKH OMPEAEIIIOTCS MPU YIbTPa3BYKOBBIX H3MEPEHUSX?
4 Kakue cpencTBa M3MEpEHH MCTIOIb30BaHbI MPU ONPEEICHUH NMPOYHOCTH OE€TOHA Ha
KOHTPOJIbHBIX 00paz1iax?

5 Kak omnpenensercsi NpoYHOCT, OETOHA €CIM PE3YJIbTaT MCHBITAaHUS BpeMs
IIPOXOXKACHUS YIbTPA3BYKOBOW BOJIHBI?

6 Kak mpom3BoIUTCS MOATOTOBKA K HCIIBITAHUSM C HUCTOJb30BAHUEM YJIbTPAa3BYKOBBIX
npuoopoB?

7 B dyem pa3Hula B MOArOTOBUTENLHBIX pabdOTax MpH ONPEAECIICHUN MPOYHOCTH OETOHA

METOJOM CKBO3HOTO MPO3BYYHBAHUS U IPU MOBEPXHOCTHOM MPO3BYYUBAHUU?
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