201900509 Al

(19)

(12)

(43)

(22)

EBpa3unckoe @) 201900509 13 A1l

naTeHTHoOe
Be4OMCTBO

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

[ata ny6nvkaLmm 3aseku (51) Int. Cl. GOIP 3/44 (2006.01)
2020.10.30

[ata noga4un 3asiBku

2019.11.05

(54)

VJIBTPA3BYKOBOI CIIOCOB U3MEPEHMS YIVIOBOI CKOPOCTH

(31)
(32)
(33)
(71)

2019111321 (72) Waobperatens:

2019.04.15 Jlypykan SIcemun, [leperyios
RU Auiekcanap Huxonaesny, lleBenbko
3asBuTens: Muxaua Muxaiiiosuu (RU)
OEJEPAJIBHOE

T'OCYAAPCTBEHHOE

ABTOHOMHOE

OBPA3OBATEJIBHOE

YYPEXKJIEHHUE BBICHIET'O

OBPA3OBAHUA "CAHKT-

NETEPBYPI'CKHUMI

T'OCYJIAPCTBEHHBIN

SJIEKTPOTEXHUYECKHM

YHUBEPCHUTET "JIDTU" M. B.1.

YIAbAHOBA (IEHUHA)" (CHI6I'9TY

"JITH") (RU)

(57)

Crnioco0 m3MepeHus yIIIoBOH CKOPOCTH OTHOCUTCS K 00J1acTH IPHOOPOCTPOEHHS, @ IMEHHO K Ipudopam
OpUCHTAIlUM, HaBUTallUW W CUCTEMaM YIIPaBJICHUA INOABHXHbIMU O6"beKTaMl/I, U MNpCaAHA3HAYCH I
M3MEpeHus YIIIOBOH ckopocTh. Croco0 COCTOHUT B BO30OYKACHWH JTHMHEHHO MOJSAPH30BaHHONH 0O0BEMHOM
aKyCTHYEeCKOH BOJIHBI B OOBEKTE, BBHIITOJHEHHOM M3 HM30TPOIHOTO MarepHaja, KOTOpBIH Bpamiaercs
NEPIEHUKY/ISIPHO HAIIPABJICHUIO PACIIPOCTPAHEHUS BOJHBI, U IIPUEME BUAA JIMHEHHO NOJIIPU30BaHHOU
BOJIHBI, KOTOpBIM HE COBMALACT C M3Iy4YEHHBIM. I[IacTUHYATBI NBE303JIEKTPUUECKUN H3IIyqaroIuid
npeoOpa3oBarenb BO30YX/IAeT JIMHEHHO IOSIPH30BAaHHYIO BOJIHY, KOTOpasi B YCJOBHSIX BpallCHUS
u3MepsieMoro o0beKTa MepreH UKy ISIPHO HAPaBJICHUIO PaclipOCTPaHEHH s BOJIHBI, IPEJCTABISET CO0O0i
COBOKYITHOCTh JBYX BOJIH 3JUIMITHYECKOH MOJISIpHU3anuy pasHoro tumna. [IpuemHbIi mpeoOpazoBaTeib
MIPUHUMAET KOMITIOHEHTY BEKTOpa IOJSIPH3alliK JPYroro THIa OTHOCHTENBHO M3iIydeHHOH. Hampuwmep,
H3JIy4aC€TCs CABUTOBas BOJIHA, @ MPUHUMACTCA NIPOJ0JIbHAasA KOMIIOHCHTA. AMHJ’II/ITyI[a IMPUHATOTO CUTHAJIa
MIPOTIOPIIMOHATBHA CKOPOCTH BPAILICHUSI M3MEPSIEMOT0 00BEKTa. TeXHHMYECKHM PE3YJIbTAaTOM SBISIETCS
yIIpOIIeHHe crioco0a N3MEPEHHNS YIIIOBOH CKOPOCTH.
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VJIbTPA3BYKOBO¥ CITIOCOB U3MEPEHUS YTJIOBOM CKOPOCTH

Usobperenne orHOCHTCA K 06nacTd NpHGOPOCTPOEHHA, a HMEHHO K npubopam
OPHEHTAUH, HaBUTalliM M CHCTEMaM YOPABJICHHS TIOABIKHBIMH OOGBLEKTAMMH H
NPEAHA3HAYEHO I H3MEPEHHS YTTIOBOM CKOPOCTH.

M3BecTHBl CHOCOOEI H3MEPEHHS YIJIOBOHM CKOPOCTH C MOMOMBIO OOBEMHbIX
aKyCTHeCKuX BONH [maTeHT Ne2392625 «Cmoco6 H3MepeHHs YITIOBO# CKOPOCTHY, omny®.
20.06.2010] u cnoco6 [marent Ne 2520949 «Cnoco6 wm3MepeHus YTJIOBOH CKOPOCTH H
YYBCTBHTENBHBIH 3]IEMEHT I'HPOCKONIA HA €TO OCHOBEY, omy6ir. 27.06.2014].

Cmoco6 [marenr Ne 2520949 «Cmoco6 u3MepeHMs yrIOBOi CKOPOCTH H
YyBCTBHTENIBHBIH 3JIEMEHT THPOCKONA HA €T0 OCHOBEY, ony6i. 27.06.2014] ommuaercs TEM,
UTO CHTHAJIOM Ha BXOJE SBIIAETCS BOJHA KPYTOBOH IONAPH3ALMH, a CHTHAIOM HAa BBIXOE
ABIIACTCS CABMIOBas KOMIIOHEHTa KaXIOH W3 BOJNH KpYroBod momspusanuu. Hsmepenue
YTJIOBOH CKOPOCTH OCHOBAaHO HA OLEHKE Da3sHOCTH (a3, BOSHHKAIOMEH H3-33 pasnH4us
BPEMCH pacrpOCTPAaHEHHA JBYX OOBEMHBIX aKyCTHUECKHX BOJH KpPYrOBOH HOJAPH3ALMH.
PasznocTs (a3 onenuBaercs o npuHEMaeMbM (a3aM CABATOBBIX KOMIOHEHT BOJH KpYTOBOiA
NOJISIPH3AIIHH.

UyBCTBHTENbHEIH 3]IEMEHT CONEPIKHT ABA HACHTHUHBIX TBEPAOTENBHEIX 3BYKOIIPOBOJIa,
MEKIy KOTOPHIMH  pasMEINAOT IUIACTHHYATHIA  NBE303IEKTPHYSCKHM  H3Mydalommuii
npeo6pa3oBaTeib BOJH KpYroBod momsapusamud. Ha cBOGOMHBEIX TOpHAaX pa3sMEINaioT
TUIACTHHYATBIH MPHEMHBIH Mpeo6pa3oBaTelb JIMHEWHO MONIPH3OBAHHBIX COBHTOBEIX BOJIH.
Vianywarompuii neesonpeoGpasoBares BO30YXJaeT B KaXKJIOM 3BYKOIPOBO/E BOJIHY KPYTOBOi
nossipusanuy. TakuM 06pa3oM, 1Be 0GBEMHBIE aKyCTHIECKHE BOJHEI KPYTOBOI MOJIIpA3aHK
PaclpoCTPaHAIOTCS B 3BYKOIPOBOJAX BJIOJIb OCH, BOKPYT KOTOPOU IPOHCXOMHUT BpAIIECHHE, HO
B NIPOTHBOMOJNIOXHBIX HampabneHHsX. Kaxjpli mpuéMHBIL mpeoGpasoBaTens NpHHHMAET
CABHrOBYIO KOMIIOHEHTY BOJHBI KPYrOBOH moJspusanis. PasHocTh (a3 MexITy NMpHHSTHIME
KOMIOHEHTaMH IIPONOPIHOHAIBHA CKOPOCTh BPAICHHS.

OnHaKo CTOMT OTMETHTb, YTO HEJOCTATKOM YKa3aHHOTO CIIOco6a SBISETCS CIOKHOCTS
KOHCTPYKIIMH Ipeo0pasoBareNns, a Takke HeOGXOZMMOCTE HANHYMA IBYX HACHTHIHEIX
3BYKOIPOBOOB.

Crioco6 m3MepeHust yriioBoif CKOPOCTH € HOMOIIBIO OGBEMHBIX aKyCTHYECKHX BOJIH,
[marent Ne2392625 «Crioco6 u3Mepenust yrioBoi cKOpOCTH, omy6. 20.06.2010], xoropsni
Haubonee GNHM30OK MO pealn3allii K NpEATaracMoMY, OTIMYAeTCS TeM, 4TO CHTHAIOM Ha

BXOJI€ SBISETCA JIMHEHHO NOJIApH30BaHHas CBUrOBasi BOJIHA, CHTHAJIOM Ha BBIXOJE SIBIISETCS
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TaKKE JIMHEHHO NOJSpH30BaHHAas COBHrOBas BOJHA, HO C BEKTOPOM  TOJIPH3AI[HH,
NOBEPHYTEIM Ha 90° OTHOCHTENBHO H3TydEHHOM.

UyBCTBUTENBHEIH S7IEMEHT COEPXHT TBEPAOTEHHELH 3BYKOIIPOBOJ, BHINOJIHEHHEI U3
MaTepHaia, o0Jajaromero MHHHMAIBHON CKOPOCTHIO PacnpoCTpaHEHMs] CABUTOBHIX BOJIH,
NIOCKOJIBKY YPOBCHb HH(OPMATHBHOrO CHrHala o6parTHO MIPOMOPIIHOHANIEH CKOPOCTH
PaclpOCTpaHeHHs CABHTOBBIX BOJNH. Ha IulockomapaulensHBIX TopLax 3BYKONpOBOAA
Pa3MCIIAIOT  IUTACTHHYATHIE  MBE3OJICKTPHYECKAE  HM3NYYalOMMe M IPHEMHEBIE
npeobpasoBatenu. Hamyvalommuii mee3onpeobpasosareis BO30YXZIaeT B 3BYKOIPOBOJIE
JIMHEHHO MOJIPH30BAHHYIO CIBHTOBYIO BOMHY. IIpHEeMHBIH npeobpa3oBaTeib JIHHEHRHO
TOJIApU30BAHHOH CJIBUTOBOH BOJIHBI HMEET YIOJI IOJAPU3ANNHE GIM3KAM K 90° OTHOCHTENBHO
M3JIy4aeMOH CIBHrOBOH BONHEL Takum 06pasoM, mpHeMHEIH npeobpa3oBaTenb MPUHAMAET
OPTOrOHATHHBIC KOMIIOHCHTHI CIBUTOBOM IOJISIPU3AIMH, BO3HUKAIOIHE B H3TYUCHHOM BOJIHE
0 MEpE pacpOCTPaHEHUS B 3BYKONPOBOJIE B YCJIOBHSAX BpalneHHs. JIOCTOMHCTBOM ciocoba
ABJIAETCA YCTOXYMBOCTD K MEXaHHYECKUM Harpy3KaM.

Henocrarkamu cnoco6a saBnsioTcs HeoGXOMUMOCTD pa3Memmenus npeobpasopareneii Ha
3BYKONIPOBOJE M HEOOXONMMOCTh TOYHOH IOCTHPOBKH OCEH MOJIAPHU3AIMH H3JYYaroIIero u
IIPUEMHOTI0 Nbe3onpeobpasoBareneii.

3anaveit HacTOsMIEro M306pETEHH ABIETCS pa3paboTka crocoba H3MEpEHHs YTIIOBOM
CKOPOCTH, OTIMYAIOILIErocs MPOCTOi peanu3anueii.

locraBnennas 3amaua pemaercs 3a cuer Toro, uTto B NpeajaaraeéMoM crocobe
HU3MEPEHHUS YITIOBOM CKOPDOCTH, TaK €, Kak M B  HM3BECTHOM H3JIy4aioT JIAHEHHO
NOJUIPA3OBAHHYIO BOJHY, HO B OTJIMYHE OT H3BECTHOTO, B IIPEIaraeMoM CIOco0e
NPHHUMAIOT BH/I IMHEHHO HOJIPH30BAHHON BOJIHEI, HE COBIANAIOMMIA C H3JIyYCHHOI.

TexHuYeckMM pe3yNbTaTOM sBISETCS YNpOIieHHe crocoGa H3MEPEHHS  YTJIOBOM
CKOpOCTH.

TexHudeckuii pe3ynbTaT JOCTHTAETCS 3a CUET TOro, 9T0 npeoGpa3oBaTeny pasMEmaoT
Ha 00BEKTEC H3MEPEHHS, Ubs YITIOBad CKOPOCTh KOTOPOTO HAJICXHT H3MEPEHHIO, H 34 CUET
TOTO0, 4TO He TpeOyeTcs IOCTHPOBKA OCeil MONApH3aIHu npeobpa3oBareneii.

IIre3onpeoOpasoBarens u3nydaeT OGBEMHYIO JIHHEHHO NOJISIPU30BaHHYIO BOJIHY,
KOTOpasi pacrpOCTpaHAETCs NEPNEHAUKYIAPHO OCH BpallleHHs CPEIBl PacIpoCTpaHeHHs. B
YCTIOBUAX BpallICHHs M3Ty4EHHAs IMHCHHO MOJIIPA30BAHHAA BOJHA, HANPUMeEp, CABHIOBAs,
IIPEACTABIACT COOOH HBE BOJNHBI JIUIHNTHYECKOH IONApH3auwK. YaCTHIEI B 3THX BONHAX
KONEOMOTCS BAOME IBYX OCeif, OPTOTOHANBHBIX OCH BPALIEHHS, @ BOJHbI PacCIpOCTpaHAIOTCS
C PpasHBIMH CKOpOCTAMH. TakuMm 00pasoM, B YCIOBHSX BpaluIeHHs, MPHEMHBIH

Ib€30Mpe0bpa3oBaTeNh IPHHAMAET POJIONBHYI0 KOMIIOHEHTY BEKTOpa MOJIAPH3AIHH.
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CymHocTs cmocob6a H3MEpeHHs YITIOBOM CKOPOCTH BpAINEHHSA OOBEKTa MOSCHAETCS
YyepTexaMH, Iie:

Ha ¢ur. 1. mpencraBieHo rpaduyeckoe NOSCHEHHE CXEMBI pealHM3aldd crocoba
H3MepeHne

Ha ¢ur.2 CcxeMaTHYeCKH H300paXEHBI TPAaeKTOPHM JABHXKEHHS 4YaCTHI B
PacnpoCTPaHSIOIIUXCSI BOJHAX.

PaccMotpum Gonee monpo6GHO MOCIENOBATENBHOCTh JEHCTBHH  Mpe;LIaraeMoro
crnocoba. Ha ¢ur. 1 moxasambl m3myvalomuii IiacTHHYATHI Nbe3ompeobpazoBarens 1, u
NpuEMHBIH  IUIACTHHYATBIi  Ibe3ompeobpasoBaTeNh 2, KOTOPHIE pa3sMEmaloT Ha
H3MCPHTEIPHOM 00bekTe 3, Bpamarommiics Bokpyr ocd Y. Ilsesompeobpasoparens 1
M3Iy4aeT JUHCHHO IOJAPH30BAaHHYIO BOJHY, HANPHMED, CABHTOBYIO, KOTOpas B YCIIOBHSX
BpamieHUd OOBEeKTa BOKPYr ocu Y, mpencraBiser coGoif COBOKYNMHOCTH IBYX BOJH
JIUIANTHYECKOH mojapu3anuH. [Ise3onpeobpasosatenh NMPONONBHON MONSAPH3AAK 2 IIpH
HAIMYMM BpalllCHHs NPHHUMAET IPOJONBHYIO KOMIIOHEHTY BOJH 3JUIHITHYECKOH
NOJIpU3alliH, KOTOpas MPONOPLUHOHANLHA CKOPOCTH BpamenHs o6bekTa 3. [Ipu orcyTcTBHH
BpaICHHs IPUHIMAEMBIH CHTHANI HA IPUEMHOM IIbe30MpeobpasoBarelie 2 OTCYTCTBYET.

Mt npoBeneHMA W3MEPEHHS YINOBOH CKOPOCTH BpamieHHs IpeoGpasoBaTeln
pasMEIAIOT Ha KOHCTPYKTHBHBIX 4YacTsX 00BeKTa. B KkauecTBe 3/IeMEHTOB KOHCTpYKIMH
MOTYT HCIIOJIb30BATHCs pebpa KECTKOCTH U3 M30TPOIHbIX MaTePHAJIOB, HAIPHMED, METAILIOB,
MMEIOMX JIOCTYyNHbIE JUIL pasMelleHus mpeobpa3sopareinelf IUIOCKOmapauieNbHble TOPIEL
Taxum 06pa3soM, [is ONpeneNieHHs YIIoBoil CKOPOCTH YKa3aHHEIM crocoGoM He TpeGyercs
PasMeIEeH s JONOIHHTENBHOTO 3ByKOIIPOBOIA.

Qur. 2  JEMOHCTPHDYET  TPacKTOPHH  JBHXKEHHMS  49acTHI B  BOJHAX,
PacnipoCTPaHAIOINMXCS BIOJIb OCH X, B Cllydae BpAINEHHs H3MEPHTENLHOTO 06BEKTa BOKPYT
ocd Y. MsnyyeHHad NpPH TaKMX YCIOBHSAX JIMHEHHO MONSPH3OBAHHAS CABHIOBas BONHA C
BCKTOPDOM CMEHICHHS BIOJL OCH Z pacKIanbIBaeTCs Ha IBE BOJHBl 3JUTHNTHYECKOM
NOJIAPH3AIMH, KOTOPbIE PAaCHPOCTPAHAIOTCA C PA3IHYHBIMH CKOPOCTSMH KBAa3HIIPOZONBHOM

BOJIHEI V; M KBa3UNONEPEYHOM BOJIHEI V>,

M= 0.+ 3% 4 1)+ 3022 +1f —afr? -1 1 2
’ 2p(W2 —1)2

rae p — IUIOTHOCTh Marepuana oObekta; A m W — mocrosHuble Jlame, W = Q/2xf

OTHOCHTEJIbHAs 4aCTOTa BpAINEHHA 00BEKTa, {2 — CKOPOCTH BpalleHHs 06BeKTa, f —IHHEHHAs

4acTOTa yJIBTPa3BYKOBEIX KOJICOAHHIA.
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B 3THX BONHAX CMEINEHMs YacTHL MPOHCXOMAT HE TOJBKO BJONL OCH Z (coBuroBas
KOMIIOHEHTa), HO M BJONb OCH X (IpoNoNbHAs KoMIoHeHTa). TakuM o6pasom, H3Iy4EHHAT
JIAHEHHO MONAPH3OBAHHAA BOJHA SBISETCS COBOKYNHOCTHIO ABYX BONH OIUIHIITHUECKOH
NOJIIPU3ALMH, CMEIICHAA B KOTOPBIX IPOHCXOAT BIOJIEL OCH Z W BIOJE OcH X, OTHOMIECHHS
OCeit JLIAIICOB NOJSIPH3ALAH BYX 3THX BOIH (p1/ p2)1 u (pil p2)2 MPOIIOPIHOHANLHEI ()
20W7,5°

(p1/p2)s =i ,
M A 2u—ph A+ )

OrHoIenne WIHH OCell SIUImMICa Takke OJHO3HAYHO 3aBHCHT IIpH 3aJ]aHHOM YacTtoTe
BpatmeHus oT kodpdurmenra [Tyaccona v:
(21/ P2 ) /W = vy + by
(p1/p2), [W =vky +b,
Benmuaunsr k) =k =-4.0231 by =4.002 »by =2.002 NO3BOJSIOT ONpEAENHTH XapakKTep

ABIKCHHS HaCTHI CPEIBI B 3aBUCHMOCTH OT CKOPOCTH BPAIIEHHS ISt JIOGOTO MaTepHaa 110
H3BeCTHOMY K03 dunuenty Iyaccona v.

OnmpezerdM  aMIUIATYZy — BBIXOAHOTO  HampskeHHs U Ha OpHEMHOM
nbe3onpeoGpasopaTelne, KOTOPas MPONOPLHOHANEHA CKOPOCTH BpAIIEHHS, JUIS H3IIydYeHHs

CHBHTOBOH BOJIHBI, 2 IPHEMA IPONOJILHOM, 110 popMyIte:
Q
U =Ug K —,
BBIX1 BX ax(Pl/p2)1 S

rae: Usx — HanpskeHHe, MOaBaeMoe Ha H3IyYarommHit npeoGpa3oBarenb; Ka — ko3ddumuent
HepeAavs aKyCTHIECKOro TPaKTa JaTIHKA.

B Tabnunel mnpeacraBieHbl OTHOLICHHS OCell HIUTAIICOB MOJIIPM3aLUH, IPUBEACHHEIE K
W, a Takxe aMILTHTY A1 BBIXOJHOTO HANPSKECHHUS Usux) VIS Pa3sIHYHBIX MaTepHAJIOB OOBEKTa,
UL U3IYHCHHs CABHTOBOH BONHEL a TMpH&Ma MpomonsHOH, mpu U =100B, Q=1 o6/c,
S=0,5 MI', Ka= 0 1.

Tabnnna 1
Marepnan v | pxe | (p1/pa /W | Usxi,wb
KBapn mnasnensit | 0.17 | 2.2:103 332 0.66
AsroMuHHH 0.36 | 2.7'10° 2.58 0.52
Cranp 0.40 | 7.9-10° 2.39 0.49




OmpemeniM  ammmuTymy — Bexogmoro  mampskemus Uppe  Ha IIPHEMHOM
nbe30MpeobpasoBaTelne, KOTOpas MPONOPIMOHANEHA CKOPOCTH BPAICHH, IS H3IyYEHHS

IIPOJIOILHOM BOJIHEL, & IpUEMa CABHTOBOH 10 dopMye:
Q
U =U, K —
BBIX2 BX al((pl/pZ)Z o

rae: Usx — HalpshKeHHe, IOAaBaeMoe Ha M3JTyJalONyHii npeobpasoBarens; Ka — ko3¢ dumuent
nepeAavd aKyCTHIECKOro TPaKTa JaTIHKa.
B Tabnune2 mpezncrasieHs! OTHOIMEHHS OCeH HIUTHIICOB TOJIAPH3ALHH, IPHBEACHHEIE K
W, a Taxoke aMILTHTYIBI BEIXOXHOTO HANPSKEHHS Uy IS H3JTyYEeHHUs TIPONONBHOM BOJIHEL a
IpuEMa CIABHMIOBOM, [UIs pa3iHYHBIX MaTepPHANOB 0OBEKTa, npu U =100B, Q=106/c, f
S=0,5MIl'y, Ka= 0 gb.

Tabmuna 2
Marepuan v | pxeivd | (pr/ P2), /W | Usuc, us
Kpapn mnasnensit | 0.17 | 2.2:10° 1.32 0.26
AmoMuHHI 0.36 | 2.710° 0.58 0.12
Cranp 0.40 | 7.9:-10° 0.39 0.08

Kak Buano w3 rtabmum 1 um 2, aMIUTATYAa BBIXOAHOTO CHIHAjNa, IPU H3Iy4ECHHU
CABMIOBOH BOJHBI, a NpHEME HPOIONBHOM, GoNble, Yem NPH M3ITYYEHUH NPOJOJIBHOMN, a
pHEME CIIBUT'OBOM.

Taxum o6pasoM, yrmoBas cKopocTh mpu H3JTyYCHHH CIBHTOBOM BOJIHBI, a IpHEMeE

NMPOAOIbHOM ONPEACIIACTCA CIEAYIOLIIHM COOTHOIICHHEM

= UBL]X] 279(
Unx Kalc (pl /Pz )l

YrioBas CKOPOCTh NpH H3IYd9eHHH TNPONONBHOM BONHEL a npuéMe  CIBHIOBOM

OIIPEAEIIACTCS aHAJIOTHYHBEIM COOTHOINICHUEM

= Unmx2 279(
Usx Kk (Pl /pz )2

TexHuYecKAM pe3ylbTaTOM SBISETCS YIPOINEHHE CIOCO0a H3MEPEHHS  YTIIOBOM

CKODOCTH.
Texuudeckuif pesyibTaT IOCTHIaeTCA 3a CHET TOTO, YTO MpeobpasoBaTeH pasMeInaioT
Ha 00EKTe H3MEPEHNS, Ibsl YIJIOBas CKOPOCTH HAIVIEXHT H3MEPEHHUIO, H 32 CUeT TOTO, 4TO HE

TpeOyeTcs IOCTHPOBKa OCeii ONSPH3aIHH IpeobpasoBaTeei.
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Beula 3KCIEpHMEHTANBHO MOATBEPXAEHA BO3MOXKHOCTG HCIIONB30BAHUS  TAKOIO
crocoba mid H3MEPEHHS CKOPOCTH BpallleHHs Ha KOHCTPYKUHH, B KOTOPOH H3Iy4aror
OOBEMHYIO aKyCTHYECKYIO JIMHEHHO MNOJNSPH30BAHHYIO CABUIOBYIO BOJIHY, a IPUHHMAIOT
JIMHEHHO MOJSPH30BAHHYIO MNPOOJNBHYIO BOJHY, KOTOpas MOSBISETCS IIPH BpallEeHHH
ICPHCHIMKYJIIPHO  HANpaBICHUIO  pacnpocTpaHeHHWs. JIIs  M3TOTOBIIEHMS  MakKeTa
UCTOMB30BATHCE  IUIACTHHYATHIC Nbe3ompeobpazoBaTens M3 mbesokepamukd L[TC-19 u
M3MEpPAEMEI OOBEKT, BHINOIHEHHBIA M3 IUIABIEHOrO KBapua, B BHAE nMiIugApa. beumm
TOTYSCHbl KAYECTBCHHBIC PE3yNbTaThl 3aBUCHMOCTH HMH(OPMAaTHBHOIO IapaMeTpa OT
CKOPOCTH BpAIICHHA, OATBEPKIAIOIHAE HX JIMHEHHYIO CBA3b, KaK IS H3Ty4cHHS JTHHEHHO
NOJIIPH30BAHHON CIBUIOBOHM BONHBI, a PHEMA NPOJONBHOM, TaK U I H3ITyYCHHS JTHHEHHO
NOJIIPH30BaHHON IIPOJOILHOMN BOJIHEIL, 4 IPUEMA CIIBUTOBOM BOJIHEL

Onucanne W306peTEHHs CBHIETENBCTBYET O TOM, 9TO MPEIJIOXEH HOBBIH CImocob
H3MEPECHUSA YTJIOBOH CKOPOCTH, OCHOBAHHBIH Ha OCOGEHHOCTSX PacIpOCTPaHEHHs 06HEMHBIX
aKyCTMYECKHX BONH, KOrZa OCh BpAlIeHHs OOBEKTa OPTOTOHANIBHA HANPABICHHIO
pacipoCTpaHeHHA BONHBL JIOCTHTHYT TEXHHYECKHMH pe3yNpTar - YIPOIIEHHE crocoba

H3MEPEHHS YTIIOBOM CKOPOCTH.
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®opmyita n3o6perenus (cnocob)

YibTpa3BykoBoii crioco6 H3MepeHns yrioBoi CKOPOCTH ITyTeM BO30YXXIECHHS U IpHeMa
06BEMHOM aKyCTHYeCKOM BOJHEL Hpouemei Yepe3 H3MepsIeMblii 06BEKT, BHIIOIHCHHbIE U3
H30TPOITHOrO  MarcpHana, OTAMYAIOMMACA TeM, 4YTO INpeoGpasoBaTeld pasMeINAlOT Ha
H3MepsAEMOM OGBEKTE M H3JIy4YaroT JIMHEHHO IOJIIPA30BaHHYIO BOJHY, a NMPHHEMAIOT BHJ
JMHEHHO MOJIAPH30BaHHON BOJIHEL, HE COBNANAIOINHH C H3JIy9€HHOH, M IO aMILIATYy/E

IIPAHATOH BOJIHBI ONPEIENISIOT YIIOBYIO CKOPOCTH BPAIIECHHS 06HEKTA.



YJIbTPA3BYKOBO¥ CIIOCOB USMEPEHUS YT JIOBOM CKOPOCTU

®wr. 1

®ur. 2



OTYET O HATEHTHOM IIOMCKE Homep eBpa3uiickoi 3asiBKH:
(crates 15(3) EATIK u npax}aslxll(_)I Ig IlareHTHON HHCTPYKIMHA K 201900509

A. KITACCUOUKAITMA ITPEAMETA U30BPETEHMA:
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D NOCACAYIOIINEC JOKYMECHTEI YKa3aHEb! B IPOJODKCHUH

«T» - Gonee No3AHHKIT JOKYMEHT, oNyOIHKOBaHHBINM NOCIIE AaTH IIPHOPHTETA M
* OcoOble KaTeropHu CChIIOYHBIX JOKYMEHTOB! IHHE oKy e ALTH IPHOP

«A» - IOKyMEHT, ONpeCSIOmMuit oGnuii ypoBEHb TEXHHKH TIpHBEJICHHBIH JUI% IOHHMAHHA H306peTeHKA

«D» - HOKYMEHT, IPHBEICHHBIH B CBPA3HICKO#M 3a9BKE «X» - ROKyMeHT, nMetomuii Hanbonee 61H3K0OE OTHOMICHHE K NPEAMETY TOHCKa,
«E» - Gonee paHHUI AOKYMEHT, HO ONy(NMKOBAHHBIH HA JAaTy NOJAYH NOpOYaIHit HOBH3HY WIH H300peTaTeNIbCKuil YPOBEHSD, B3ATHIA B OTAEIBHO-
[EBpa3sHiiCKOMH 3a9BKH HIH NI0CTIE HEE e

(O - IOKYMEHT, OTHOCSIMICS K YCTHOMY PACKPHITHIO, SKCTIOHHPO- <Y » - IOKYMEHT, MMeIoILiH HauGonee GIM3KOE OTHOMICHHE K MPEAMETY NAICKA,

BAHMIO H T.1L riopovamuil H306peTaTeNbCKHH YPOBEHB B COUCTAHHH C JPYTHMH JOKYMEH-
"P" - BOKYMEHT, ONyOIMKOBAHHBIH 2O JATHI MOJAYH €BPA3H ok oo TaMH TO# X KATeropuu
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3afBKH, HO NOCJIE JAThl HCTPAIMBAEMOTO IPHOPHTETA' o e KYMEHT, TIATCHTOM-aHA/I0roM
JCHHE} B IDYTUX LeNAX
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