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YCTpoiCTBO OTHOCHTCST K TEXHHYECKMM CpEJCTBAM H3MEpEHUS (PH3MKO-XUMHUYECKHX CBOMCTB -
IUIOTHOCTH U BA3KOCTH HUJKHUX CPEXl - 1 MOXKET OBITh HCIOIB30BAaHO B Pa3NIUYHBIX 00NACTIX TOIUIMBHO-
9HEPreTUYeCcKOi MPOMBIIMIJIEHHOCTH, B TOM 4YHWCIIE TPAaHCIIOPTUPOBaHMHM M T.1. Llenbio m3obpeTeHus
SBISIETCA YMEHBIICHHE BPEMEHH U MOBBIIIEHUE TOYHOCTH YCTPOMCTBA U3MEPEHUS IIIIOTHOCTH U BA3KOCTH
JKUAKOCTEH. YCTPOHUCTBO M3MEPEHUS IUIOTHOCTU U BA3KOCTU >KMJKOCTEH COCTOUT U3 U3MEPUTEIbHOU
KaMepsl M3 HEMAarHWTHOTO Marepuana, (eppOMarHUTHOTO INapUKa COJICHOMJA, Y3710B BEPXHEIO H
HIDKHETO TIOJIOKEHHH, YIbTPa3ByKOBOTO JATYHKA, TATYNKOB BEPXHETO M HM)KHETO TOJIOKEHHH, OJIOKOB
pEeryJupoBaHusl TOKA, U3MEPEHHUS U CPAaBHEHUS UHTEPBAJIOB BPEMEHHU, IPUYEM BXOABI COJICHOUZAA
TIOAKITIOYECHBI K BEIXOaM 0JI0Ka pETyJIMpOBaHHS TOKA, BEIXObI JATIYMKOB BEPXHETO U HIKHETO MTOIOKEHUH
COE/IMHEHBI COOTBETCTBYIOIIMMH BXOJAaMH OJIOKOB PETYIMPOBAHHS TOKAa, M3MEPEHHS M CpPaBHEHUS
MHTEPBAJIOB BPEMEHH, BBIXOJ OJIOKa MU3MEPEHHsI M CPAaBHEHUsI BPEMEHHBIX MHTEPBAJIOB ITOJKIIOYEH K
COOTBETCTBYIOILIEMY BXOMy OJIOKa PEryJMpOBaHMS TOKA, BBIXOJ YJIBTPAa3ByKOBOTO JAaTYMKa COCTMHEH C
BXOZIOM OJIOKa M3MEPEHHMS M CPABHEHHMSI BPEMEHHBIX MHTEPBAJIOB; Y3JIbI BEPXHETO U HIKHETO ITOJIOKEHNUH B
Ha4aJjie ¥ B KOHLE Ka)KJ0r0 U3MEPEHUS IPUBOIAT LIAPUK K COOTBETCTBYIOLEMY HaualbHOMY I10JI0KECHHUIO.
Takum 00pa3oM, 3a c4eT BBEACHHUSI HOBOTO OJIOKa, y371a 1 CBA3€H YMEHBIIEHO BPEMSI U IIOBBIIIEHA TOYHOCTD
HU3MEPEHUs MIIOTHOCTHU U BA3KOCTHU KUAKOCTEN C MOMOILBIO 3TOTO yCTPOUCTBA.
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OO6beKT: ycTpoiicTBO
MIIK GO1IN 11/00
GO1N 9/00

YCTPOUCTBO AJI51 U3SMEPEHUSA IJIOTHOCTHU U BSI3KOCTH
"KNJIKOCTEN

YCTpOHCTBO OTHOCHUTCS K TEXHHUYECKMM CpEICTBAaM U3MEPEHUs  (U3MKO-
XMMHMYECKHX CBOMCTB- [NIOTHOCTH U BA3KOCTH XHUAKUX CPEed U MOXET OBITh UCIOIH30BAHO
B Pa3IMYHBIX 00J1aCTAX TOIUIMBHO-3HEPreTUYECKOH MPOMBILIUIEHHOCTH, B TOM UYHCIE MPH
TPaHCIOPTUPOBAHUM KUIAKUX Cpel U T.A.

W3BecTHOE yYCTPOWCTBO [l H3MEpPEHUs IUIOTHOCTH M BS3KOCTU IKUAKOCTEH
[VcTpoiicTBO mJis U3MEpEHUS BI3KOCTH M INIOTHOCTH JXUAKOCTH (naTeHT PO Ne 2082153)]
COCTOMT U3 1IapuKa, OJIOKa YCKOpEHHMs IIapHKa, HU3MEpUTENs BEPTUKAIBHOTO
COCTaBJIAIOILET0 CKOPOCTH ABMXXEHUS IIapuKa, 0J0Ka NPUBOASAILIETO IIapUKa B UCXOAHOE
COCTOSIHUE M BBIYHMCIIMTENBHOrO Os0Ka. BBIXOA BBIUKCAUTENBHOrO OJ0Ka COEIMHEH CO
BXOJIOM y371a yCKOPEHUS LIapuKa.

B Havaze kaxgoro ciexyromiero U3MepeHusi CUTHAJIOM OT BBIYMCIIMTENIBHOrO Osi0ka
MOJIaeTCS HAIpSIKCHUE Ha y3eJl YCKOpPEHHWs LIapvKa U B pe3yjbTaTe Ha LIApUK BIUSAET
Hanpasisromas cuna. Ilon geiicTBreM 3TOH CHiIBI LIApUK HAa4MHAeT ABHMrateci. B 3To
BpeMs 3Ha4YeHHE M HampaBlIeHHe CKOPOCTH JOJKHBI HaXOAMUThCSA B 3apaHee OrOBOPEHHBIX
rpaHulax.

AHanu3 paboThl yCTPONCTBA MTOKA3bIBAET, YTO TOYHOCTH ONpPENE/ICHUs IJIOTHOCTH U
BS3KOCTU XUAKOCTU HEBBICOKA. [IpyyKHa 3TOro 3akiryaercs B TOM, YTO LIApPUK UMeeT
ONpefe/ieHHblE OrpaHWYeHHblE pa3Mepbl U  TOYHOCTh PETruCTpalMH MapameTpoB
IBIDKEHUS [ICHTPa €ro Macchl COMOCTaBHMa € pa3MepaMU CaMoro IIapHKa.

OcHoBanHOoe Ha gpyrom Metoge [Cnoco0 OAHOBpPeMEHHOro onpeaeleHHs
MJIOTHOCTH M BSI3KOCTH xuakocteit (mareHT RU 2196973)] uzmepeHus mioTHOCTH U
BS3KOCTH XHUAKOCTH M3BECTHOE YCTPOWCTBO 3alOJIHEHO AHAIM3HUPYEMOH XHUAKOCTHIO U
COCTOMUT M3 MOPIUHS, IOMEIIEHHOr0 B UWIMHAP, 0J0Ka, BKIIOYAIOUIEro UIKUB, JBUraTesNs,
pEerucTpaTopa, ¥ peryjJdpyeMoro HCTOYHHKa mnuTaHusA. IlopiueHs depe3 LIKUB,
HaxXOJsAIIEerocss Ha OCHU JABUraTelis, C [OMOIIbI IMPOBOJA COEIAMHEH C TaXOMETPOM, a
TaxOMETp CBA3aH C pErucTpaTopoM. BmecTte ¢ HCTOYHUKOM IUTaHUS MPOUCXOAUT
peryJIupoBKa KpyTALIErocs MOMEHTa OCH (BaJla) ABUIaTENs.

Bo BpeMs U3MepUTEIHLHOTO Mpoliecca Tejo (TIOpIIeHb) MOoTyYaeT HEKOTOPOe YCHIHe
OT JBUrarels, ¢ KOTOPhIM HayWHAeT ABUIaThCs BEPTUKAJIBHO BBEPX, 3aTEM C APYTUM
3HaYE€HHEM BEJIMYMHBI CHJIBl IBMXKETCSA BHHU3. I1ociie HEMPEpHIBHOTO U3MEPEHUSI CKOPOCTH
TeNno (MOpIIeHb) ONpeNeNseTcss IUIOTHOCTh U BA3KOCTh >KUAKOCTH. Olmnbka u3MepeHus,
OCHOBAaHHOTO Ha 3TOM METOJ]Ie YCTPOHCTBA, MOSBIIAETCS BCIEACTBHE W3MEHEHHUS IUIHHEI
npoBoja. TakuM 00pa3om, py yBEITMUYEHUH AJTUHBI POBOJA YBEJIUYUBAETCS CUJIA TPEHUS
BSI3KOCTH.



IlpennaraemoMy ycTpoiicTBy HauGonee GNU3KMM SBISETCS YCTpoicTBo [OnelHHK
II. M., bensuckuit F0.H., Suenko B. . Cnoco6 onpeneneHus BA3KOCTH M IMIOTHOCTH
xugkocred. A.c. CCCP Nel300333, 1987, BU Nel2, c. 171], B KOTOpOM 3HayeHHe
IUTOTHOCTH M BSI3KOCTH JKUIKOCTU ONpeNeNsieTcs Mo BeIMYHHE CHIIBl TOKA, NOAaBaeMoOH
COJICHOH Y.

YCTpOHCTBO COCTOMT M3 H3MEPHUTEIbHOH KaMepbl W3 HEMAarHUTHOTO MaTepHaia,
(GeppOMarHUTHOrO IIApHKa, COJIEHOMAA, JATYMKOB BEPXHENO M HUXKHEro MOJIOXEHHIH,
OJIOKOB perylqMpoOBaHHMs TOKA, W3MEPEHUs U CpaBHEHUS HHTEPBAIOB BpeMeHU. Meton
M3MEPEHUsI YCTPOWCTBA OCHOBaH Ha MOJHATHUM BBEpPX MaJaloLIero (peppOMarHUTHOIO
IIapuKa C MOMOIUBIO MarHUTHOIO IOJIsl, CO3JaBaeéMOr0 TOKOM, IPOTEKAIOLIUM 4Yepes3
coneHousl. KoHCTpykuus coneHouza co3faHa TakuM o0pa3oM, YTO MPafHEHT MarHUTHOTO
HOJIs  OCTAaeTCs ITOCTOSIHHBIM Ha IyTH [IBHXKEHHUS Iiapuka. Ha ocu conenoupa nns
CO3/IaHUsA TIOCTOSHHOIO IpaJ¥eHTa MarHUTHOIO IOJSI BUTKH OOMOTKH pPacliojiararoTcs
BIOJb BCEH JJIMHBI COJICHOUZAA, TaKUM 00pa3oM, HUTO KOJHYECTBO BUTKOB B KaXKIOM
TIOCIIEAYIOIIEM CJI0€ OOMOTKH Ha OJMH BUTOK OoJblie, YeM B MpeabiayleM. B pesyprate
y COJICHOM[a BHYTPEHHAA €ro 4acTh IPUHMMaeT GOpMy LIMIMHIpPA, @ BHEWHss- GopMy
KOHyca.

B npeiaraeMoM MeTozie H3MepeHHe POBOJUTCS CIIEAYIOLIUM 00pa3oM:

Jlo momauM TOKa Ha YCTPOMCTBO LIAPMK HAXOAMTCA B HHXKHEH 4acTu
M3MepUTeNbHON Kamephl. Ilocne mojaum Toka Ha YCTpOWCTBO MpH NPOTEKAHMU TOKA
Uyepe3 COJICHOMI CO3JAeTCsl MarHUTHOE II0jie, KOTOpO€ HAuyWHaeT [OJHMMATH INApHK
BBepx. [lapannensHo ¢ 3TUM HauMHaeT paboTaTe YCTPOMCTBO cpaBHeHHs. Bepxnee
IOJIOKEHHE MIapuKa (GOpPMUPYET B JaTYMKE HMITYJbC. JTOT MMIYJILC MOAAETCS Ha
YCTPOMCTBO CPaBHEHHMS M 3aMepsIOT BpeMs. B Toxe camMoe BpeMsi Kak B yCTPOMCTBO
pEryJMpoBaHUs TOKAa IIOAAETCS CUTHAN, INPEKpallaeTCs TEYEHHWE TOKA B COJICHOMIE.
Ilapux HauyMHaeT CBOOOAHO NajaTh BHHU3. B HIKHEM MMOJIOKEHHWH IIAPMKA B JAaTUUKE
OMsATH (GOPMHUPYETCS UMITYJIBC. DTOT UMILYJIbC CHOBA MOAAETCS KaK B GJIOK CpaBHEHHS, TaK
M B OJIOK peryaMpoBaHHs ToKa. M3MmepseTcs BpeMs MajeHWs LIApHKa, KOTOPOE
CPaBHHMBA€TCsS C BPEMEHEM ero nogpema. I[lo pe3ynbraramM CpaBHEHHMs M3 yCTpOICTBa
PerynupoOBKM TOKA B COJICHOMJ IOAAETCs TOK YXK€ NPYroi BeJMYMHBI, KOTOPBIA CHOBA
IOJHMMAET IIapHMK. DTOT MpOoLEecC MPOAODKAETCS IO TeX IOp, IMOKa BPeMs MOJHATHA U
NaJeHHs [apuKa He CPaBHSIOTCA.

Ilo HaiIEHHOMY 3HA4YEHHIO TOKA, COOTBETCTBYIOIEMY pAaBEHCTBY BPEMEHH
NOOHATUS M OIyCKaHMS MLIapUKa, OIMpPEeeNseTcs IJIOTHOCTh M BS3KOCTh XHAKOCTU IIO
CIEeNyIOIHUM GopMyJIiaM:
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3mecs: p,— MIOTHOCTh XHUAKOCTY; 7) — BA3KOCTB XKUAKOCTH; M — Macca IapuKa; » —
panuyc mwapuka; V; — o0beM 1apuka; / — ANHHA TyTH IBHXKEHUS LIAPUKA, g — YCKOPEHUE
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cBOOOOHOrO najeHus; Is — TOK coleHouna; /,,— TOK, MPOTEKAarOUIHii B COJEHOUe, MpH

paBeHCTBE BpPEMEHHM IOJb€Ma IlIapuka B BaKyyMe€ CHHM3Yy BBEpPX C BpPEMEHEM €ro
cBOOOHOTO MaJIeHUs B BaKyyMe; f — BpeMs U3MEpPEHUS.

B pe3ynbpTare nBMXKEHUS LIapHKa B BaKyyMe YCTPONCTBO KajluOpyeTcs.

AHanu3 nporotuna paboThHl MOKa3ajl, YTO Yy HEro CYILIeCTBYET LENbIi paf
HefocTaTKOB. (OCHOBHBIM M3 3TUX HEIOCTaTKOB SBJSETCS TO, YTO [UIS MOJNy4YeHHs
paBeHCTBa BpEeMEHHM IOAbeMa IIapuKa M €ro CBOOOJHOro MaJieHus, Heo0XO0AUMO
HEOJHOKPATHO MOBTOPATH Ipoliecc u3MepeHus. MHade roBops, mpouecc HU3MepeHHs
JOJDKEeH OBITh JUIUTEIbHBIM. BO-BTOPBIX, BO BpeMsi BEpTHKAJIILHOTO IBM)KEHHUS LIApUKa B
U3MEPUTENNBHON KaMepe €ro HUXKHEE WM BepXHee MCXOAHOE IOJIOKEHHE NOJKHO OBITH
HEU3BECTHO. B TpeThUX, MOTrpelHOCTs BO3HUKAET TaKXe BCJIECTBHE W3MEHEHHs
CKOpOCTH B Havyajle ¥ B KOHLE Ipoliecca ABMXKEHHUs liapuka. BeneacrtBue 3TUX NMPUYMH
YMEHBLIACTCS TOYHOCTh PE3yJIbTaTOB H3MEPEHHUS.

3agaya u300peTeHHUsI- CO3aTh YCTPOMCTBO, MO3BOJISIONIEEe YMEHBIIEHUS BPEeMEHU
MU3MEpEHHS M YBEJIMUYEHUSA TOYHOCTH U3MEPEHHUS IJIOTHOCTH U BA3KOCTH XXHAKOCTEH.

ITocmaenennaa 3adaua pewaemca mem, 4moO B YCTPOHCTBO H3MEpEHHS
IUIOTHOCTH H BA3KOCTH J>XHAKOCTEH, coaepxkallee H3MEpPUTENIbHYI0 KaMmepy, LIapHK,
COJICHOUJ, AATYMKH BEPXHErO0 M HIKHETO TMOJIOXKEHHH, OJIOKM peryjiupoBaHHUs TOKa,
U3MEpPEHUs] MHTEPBAJIOB BpEMEHU U CpPaBHEHHUS, B KOTOPOM BXOIbl COJIEHOMJA
NOAKIIOYEHb! K BbIXOAaM OJioKa perylnupoBaHUS TOKa, BBIXOIbI JATYHMKOB BEPXHErO U
HIDKHETO NOJIOKEHUN COeIMHEHBI C COOTBETCTBYIOIIIMMH BXOAAMH OJIOKOB peryIHpOBaHHS
TOKa, WU3MEpPEeHUs HWHTEpPBAJIOB BPEMEHHM M CpPAaBHEHHSA, BBIXOA  OJIOKa H3MEpeHHs
HHTEPBAJIOB BPEMEHM M CpaBHEHHUS IOAKIIOYEH COOTBETCTBYIOLIEMY BXOny OJoka
pEryJIMpoBaHusl TOKa T€M, YTO B €ro COCTaB BBEJEHHI YJbTPa3BYKOBOH HATUHMK MU Y3JIbI
BEPXHEr0 M HWXHEro TMOJIOXKEHUH, NpUYeM BBIXOA  YJIBTPA3BYKOBOTO  JaT4YHKa
HNOJKIIOYeH KO BXOAy OnoKka H3MEpeHHs] HHTEPBAJOB BPEMEHH M CpPaBHEHHS; Y3JIb
BEPXHET0 U HIDKHETrO IIOJIOKEHUH B Hadaje M B KOHLIE KKIOTO HW3MEPEHHs MPHUBOIUT
IIapUK K COOTBETCTBYIOIIEMY HAaYaJIbLHOMY ITOJIOKEHHUIO.

Ilpuuunno- cneocmeennan c6a3b COCTOUT B TOM, YTO Ojaromaps BBEICHHIO B
COCTaB yCTPOMCTBA YIbTPAa3ByKOBOI'O AATYMKA U Y3JIOB BEPXHEr0 U HUXKHErO MOJIOKEHHUH,
NOBBIIIAETCS TOYHOCTh M3MEPEHHUs IUIOTHOCTU W BS3KOCTH JKMAKOCTEH W yMEHbIIaeTcs
BpeMsl U3MepeHusl.

HoBu3Hoii n306peTeHus ABISETCS TO, YTO B YCTPOHUCTBO M3MEPEHHS TUIOTHOCTH H
BSA3KOCTH JKUIKOCTEH, BBEIACHB! YIbTPa3BYKOBOH NAaTYHK M Y3JIbI BEPXHEr0 U HUKHETO
IIOJIOXKEHUI, IIPUYEM BBIXOJ YJIBTPa3ByKOBOTO JaTyHKa IIOJKIIIOUEH KO BXOIy OJioka
U3MEPEHUS HHTEPBAJIOB BPEMEHHU U CPaBHEHUS; y3JIbl BEPXHETO U HUIKHETO IMOJIOKEHHUH B
Hauaje M B KOHLE KaXJOr0 HU3MEpPEeHHs IMPUBOAMT IIAPUK K COOTBETCTBYIOLIEMY
HayaJlbHOMY MOJIOXKEHHUIO.

IIpennaraemoe ycTpoHcTBO (pHC.l) COCTOMT W3 HU3MEpHUTENbHOH KaMepbl (1),
BBI[TOJJTHEHHOM M3 HEMarHUTHBIX MaTepHalioB, (eppOMarHUTHOrO Iiapuka (2), coleHouaa
(3), u3 y3/10B BEpXHEro W HIDKHEro MOJOXeHHH (4 u 5), yIbTpa3sBykoBoro aar4yuka (6),
JNATYMKOB BEPXHETO U HIDKHEro nosioxeHu# (7 u 8), 6ioka perynupoBku Toka (9) u 6yoka
U3MEPEeHHUs] U CpaBHEHUS BpeMeHHbIX uHTepBajioB (10). coneHouna (3) coeauHEHBI ¢
BbIXOAaMH OJiOKa peryiupoBKU TOKa (9), y3Jbl BEPXHHUX U HHXKHUX MOJIOXKEeHHH (4 U 5)
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pa3MelleHbl COOTBETCTBEHHO B BEPXHEH M HIDKHEH 4acTaX U3MepUTENbHOH Kamepsl (1) .
BBIXOIBI JATYHMKOB BEPXHUX KM HIDKHUX MOnoxeHuH (7 U 8) coelMHEHB!I CO BXOAaMHU 0J10Ka
perynupoBkd Toka (9) u Gnoka U3MepeHUs] U CPaBHEHMs BPEMEHHBIX MHTepBajioB (10).
BeIxoq yABTpa3ByKOBOrQ gatyuka (6) coeivHeH cO BXOAOM OJloKa M3MEpPEeHUs H
CpaBHEHHUS BPeMEHHBIX HHTepBanoB (10), mocieqHMH )K€ BBIXOA COCIUHEH CO BXOAOM
O50Ka peryupoBKH ToKa (9).

[MpuHuUMI paboThl yCTPOHCTBA 3aK/IIOYAETCS B CIEAYIOLIEM.

Jlo moaayy ToKa B CONEHOH I (3) IIapyUK HAXOAUTCS B Y3JIe HM)KHEro MmojaoxeHus (5)
H3MepHUTeabHONH KaMepsl (1), 3amonHeHHOH >XuAkocThro. IIpu 3amycke ycTpoiicTBa Ha
COJICHOMJ TMoHaeTcsi TOK. BOKpyr comeHouza, NpU MPOXOXKIECHHUM 4Yepe3 HEro TOKa,
o0pasyercst MarHUTHOe Tone. [lox neficTBHeM MarHUTHOTO NOJs cojleHoMa (3) mapuk (2)
HaYMHAEeT JBUraThCS BBEPX M B TO XKe BpeMs B JaT4MKe HHXKHUX IMOJOXKeHHH (8)
BCJIEICTBHE NEHCTBUSA CHOPMUPOBAHHOIO CUTHAlla HayMHaeT paboTaTk 6JIOK U3MEPEHHS U
CpaBHEHHs BpeMeHHBIX HHTepBasloB (10) U HauMHAETCs BBHIYMCIEHUE MHTEPBAJa BPEMEHH
noxbeMa (ty). B MOMeHT kacaHus Iapuka (2) JaTduMKa BEPXHHUX IOJIOXEHHUH (7) TOK B
conenonne (3), CO3maHHBIM cUrHAJOM U3 OJIOKa peryJupoBKHU Toka (9), nmpekpamiaercs.
Hauunas ¢ 3Toro MOMeHTa, IapukK (2) HauuHaeT ABUraThCsl BHU3. Bmecte ¢ 3TUM B Oiioke
M3MEpEeHHsT W CpaBHEHMsS BpEeMEHHBIX HHTepBajioB (10) perucrpupyercs 3Ha4yeHHE
UHTEpPBaa BpeMEHHU mnoabema (t,) W HauWHaeTCs OTcYeT MHTepBalla BpeMEHM cItycka (ta)
mapuka (2).

B T0 e BpeMs, 3TUM CHI'HAJIOM 3aITyCKaeTcs YJIbTpa3ByKOBOH AaT4MK (6), KOTOpPBIH
I10CJIe OIIPEICICHHOTO MHTEpBaJla BpeMeHH 1 ,(IIociie 3TOro HHTepBajla BpEMEHH IapUK B
HMIKOCTH PaBHOMEPHO ABHIKETCS BHH3) B XHIAKYIO Cpelly ¢ NepuogoM BpeMmeHH T B
HanpaBleHHH IIapHKa TOCHUIAET KPAaTKOBPEMEHHBIE YJIBTPa3BYKOBBIE BOJIHBI, U 3aTEM
caM MPUHHMAET 3TH OTPaXKE€HHbIE OT ILApUKa BOJIHBI .B Gi0ke u3Mepenus U cpaBHEHUA
BpPEMEHHBIX MHTEPBAJIOB COXPAaHSAETCS BpeMs MHTepBajia Af,, KOTOpOE MOIy4YaeTcs IpU

HCIIONB30BaHAY 3HAYEHMI BpPEMEHH MIBYX MOClenoBaTeNsHO TocnaHublx (fglpn) u
npusAThIX (f;5l) ynbTpa3sByKOBbIX BOJIH, 1O creayrowei popmye:
fgptt, [+l
0" 2 2 | )
B MoMeHT KacaHWs MIapuKOM (2) AaTYMKa HHXKHUX TMOJIoKeHHH (8) B Oioke

M3MEPEHUA W CpaBHEHHMS BpeMeHHbIX HHTepBajoB (10) peructpupyercs HHTEpBal
BpeMEHH (13).

CHoBa ompefenseTcs BeJMYWHA TOKa B coiieHoune (3) cornacHo pe3yJbTaTy
CpaBHEHHMs BpeMeHH Mmojbema t, U CITycka t, mapuka. Ecau Bpems crycka Goinbine
BpeMeHH IOAbEMa, TOrJa TOK, IIOAAaBa€Mblii B COJICHOMJ YBEIHWYMBACTCS, €CIAH XKe
MEHBIIE, TO TOK, MOJaBaeMblil B COJEHOUA YyMeHbIIaeTcs. YJIbTPa3ByKOBOH naT4uk (6)
HanpapsgeT yJIbTPa3BYKOBBIE BOJIHBI B CTOPOHY IIapHKa MOCJE ONpeAeIeHHOrO BPEMEHH
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Ty ero mogbeMa, 3aTeM caM IPUHUMAET 3TH OTPaKEHHbIE OT IIapHKa BONHBIL. VHTepBan
BpPEMEHH At olpefensercs no Gpopmyie:

_ tgi+l + tqi+1 _ tg:' +1 qi

i
2 2
bnok M3MECPCHHUS XU CPABHCHHS BPEMEHHbBIX HHTEPBAJIOB I10 PE3YJibTaTaM CpaBHCHHA
BPEMEHHBIX HHTCPBAJIOB AI,I/I Ato ¢ NMOMOIIBKO 010Ka PeryjinpoBaHusa TOKa yYMCHLIIACT

WK YBEJIMYMBAET TOK, MOJAIOLIUICS B CONIEHOU . DTOT Mpouecc OyaeT NpoaoKaThCs 10
TEX IOp MOKa He OyJeT BBINOIHEHO YCIOBUE Af, =Af,, IOCJIE 4YEro OINpeNenseTcs

BEJIMYMHA TOKA [ S- 3aTeM BBIYUCISIOTCS IJIOTHOCTh M BA3KOCTH XKHUAKOCTH I10 (bopMynaM

(1) u (2). B 3TUX BBIpa)K€HUAX t = t,
[To MakCHMaJIbHBIM 3HAQUE€HUSM BS3KOCTH U IUIOTHOCTH XHUAKOCTH OIpPEHeNAeTcs
aHAJTU3UpYIOLLlee X UHTepBalIbHOE BpeMs Ty

1 N x
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Takum o6pa3oM, B MpeNIOKEHHOM YCTPOHCTBE BpeMsl H3MEPEHHUs INIOTHOCTH U BA3KOCTU
KUAKOCTH YMEHBILAETCS, 8 TOYHOCTh MX M3MepeHus ysenuuusaercs. Ilomumo 3Toro B
MHTEpBaJle pPEealbHOrO BPEMEHH C YyBEJIMYEHHEM KOJMYeCTBA IOBTOPHBIX W3MEPEHHH
TIOATBEPXKIAETCS MIPABIIIBHOCTD YTBEPKIACHHUS O TOUHOCTH U3MEPEHMS.
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®OPMYJIA U3OBPETEHHUA

VCTpOWCTBO HM3MEpEHHs IUIOTHOCTH M BA3KOCTH JKMIKOCTEH, Coaepxailee
H3MEPHUTEIBHYIO KaMepy, LIapUK, COJIEHOM/, NaTUYMKM BEPXHETO ¥ HUXXHETO IMOJIOXKEHUH,
OJIOKM peryJHpOBaHysl TOKa, U3MEPEHHs HHTEPBaJIOB BPEMEHU M CPABHEHHUS, O TJIH Y a 10
Il € € C A OT YCTPOMCTBA, B KOTOPOM BXOJBI COJIEHOMJA MOJAKIIOYEHBI K BhIXOJaM OJioKa
PEryMpOBaHUA TOKa, BEIXOIBI AATYMKOB BEPXHErO M HMXKHETO MOJIOKEHUM COEMHEHBI C
COOTBETCTBYIOIIMMHA BXOJaMHU OJIOKOB pEryJMpOBaHHs TOKa, HW3MEPEHHS HHTEPBAJIOB
BpeMEHH W CpaBHEHHS, BBIXOA 0i0Kka M3MEpeHMs HMHTEPBaJIOB BPEMEHH U CpaBHEHHUS
[OAK/IIOUEH COOTBETCTBYIOLIEMY BXOAY OJI0Ka peryupoBaHHs TOKa TE€M, YTO B €ro COCTaB
BBEJIEHB! YJIBTPa3ByKOBOM NaTUMK M Y37bl BEPXHEr0 M HMXXHETO IOJIOXEHHUH, MpHYeM
BBIXOJ[ YJBTPa3BYKOBOI'O JaT4yHMKa IIOAKIIOYEH KO BXOAY 0JI0Ka M3MEPEHHs WHTEPBAIOB
BpEMEHH U CpaBHEHHS ; y3/Ibl BEPXHErO M HHXXHETO IOJIOKEHHH B Hayajle ¥ B KOHIE
KaXI0ro U3MEPEHHUs IPUBOIUT IIAPUK K COOTBETCTBYIOIIEMY HaYaIbHOMY TIOJIOKEHHIO.
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YeTpoicTBOo 1151 H3MePEeHHS NIOTHOCTH H BA3KOCTH JKHAKOCTE)
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Kunxocts

1. WamepurenbHas
Kamepa;
2. @DeppoMarHUTHBIH
IIapHK;
3. Conenoun;
4, 5. BepxHUH 1 HHXKHUA
NaT4YHKH;
6. Perynstop Toka;
7. YeTpoleTso [uis
U3MepeHus U CPaBHEHUS
BpEMEHHbIX
UHTEpBaJIOB.
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