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BBenecHue

PabOoTaronue B HENPEPHIBHOM PEXUME WU3JIYYCHUS OOIUIEPOBCKHUE VIBTPA3BYKOBBIC ITPUOOPHI IJIS
U3MEPEHUM PACX0[a, UBMEPHUTEIHU CKOPOCTH M JATYMKMU CEPALECOMEHUS IUIOAA IIMPOKO MCIOJIL3VIOTCHA B
KJIAHAYCCKOM IPAKTUKE. DTHA THUITBI MCOIUIIMHCKHX YABTPA3BYKOBBIX IIPUOOPOB U3MEPSAIOT YACTOTY JOILIC-
POBCKOI0 CIOBHMIa, KOTOPBIM XaPaKTEPHU3YET M3MEHCHME YaCTOTHI OTPAXECHHOM VJIBTPA3BYKOBOM BOJIHHI,
BBI3BAHHOC IIEPEMEILICHUEM OTPaXaTes (pacCeUBaTENs1) OTHOCUTEIBHO VIBTPA3BYKOBOTO JaTyMKa. Hacrora
MOIJIEPOBCKOTO CIABUTA TIPONOPIIMOHAIBHA HM3MEPAEMOU CKOPOCTH, BBEIPAXACMOM IIPOCKIMEM BEKTOPA
CKOPOCTH IBMKCHHMS OTPAXKATECII HA PATUYC-BEKTOP, COCOAMHSIONIAN JATIYMK M OTPAKATEIb.

B HacTosamieM CTaHaapTe UTOXEHB METOABI, KOTOPBIC PEKOMEHAYETCA IIPUMEHATD IJIS1 ONPEACICHUA
PA3IMUHBIX (PYHKIIMOHANBHBIX XapaKTEPUCTHK HOILUICPOBCKMX YILTPA3BYKOBHIX MPHUOOPOB HEMPECPBHIBHOM
BOJIHBI. OTH METOIbBI MOXHO MCIIOJIB30BATh M /I JOIUICPOBCKUX MPUOOPOB UMITYJILCHOTO U3TYUYCHUSA, XOTS
B 9TOM CJIy4a€¢ HEOOXOIUMO IPOBOIMUTL AOIOJHUTEABHBIE UCNIBITAHUA. IIpH peanusalimm MeToI0B, YCTa-
HOBJICHHBIX HACTOMIIMM CTaHIAPTOM, MCIIOJB3YIOT PA3HOOOPA3HBIC CIICIIUAJBHBIC YCTPOMCTBA, TAKHME KaK
CTPYHHBIC, ICHTOUYHBIC, JUCKOBBIC, IIOPIIHEBLIE U MIPOTOUYHBIC TECT-00bEKTHI. IIpMEHEHUE 3TUX METONOB
PEKOMCHAYETCS IIPH IPOBEIACHWM:

- IPUEMOYHBIX UCITBITAHWMY ¥ MCIIBITAHWUMA THUIIA;

- IPUEMOCJATOYHEBIX UCIIBITAHUM TTPOAYKIIUH;

- KOHTPOJISI TEXHUYECKOI'O COCTOSTHUS IMTPUOOPOB B MPOLIECCE MX SKCIUTYATALIMHU B KIIMHWKAX;

- TUIIOBHIX M MIEPHUOIHUUYCCKMX UCITBITAHUN;

- CEpTUPUKALTUOHHBIX UCTIBITAHUM.

IlpuMevyanue — TepMHUHBI, MPUMEHSICMBIC B HACTOSIICM CTAHAAPTE, ITO BCEMY TCKCTY BEIJICICHBI ITOIYKHAD-
HBIM HIPUGPTOM.
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HAIMAOHAJIBHBIN CTAHIAPT POCCHUUCKOU ®EIAEPAIIUNA

T'ocyzapcTBennas cucreMa 00eCrne4eHns €IUHCTBA M3MEPEHMH
ITPUBOPHI MEJIUITUHCKUE VJIBTPA3ZBYKOBBIE TUATHOCTNYECKHUE

OOmume TpedoBanMA K METOAUKAM H3MEPEHMI MAapaMeTPOB JAOIJIEPOBCKHX NPHOOPOB HENpPEPLIBHOM BOJIHbI

State system for ensuring the uniformity of measurements. Medical diagnostic ultrasonic equipment.
General requirements for the measurement methods of continuous-wave Doppler equipment

JlaTa BBeaenna 2005—01—01

1 O6aacTh npuMeHEeHNA

Hacrosmuy crannapT yCTaHABJIMBACT:

- METOABI U3MEPECHUM TEXHUYCCKUX XaPAKTCPUCTUK ITPHU UCIIBITAHUAX VIBTPA3BYKOBBIX JOILICPOBCKUX
IIPUOOPOB HENIPEPHIBHOM BOJIHBI: U3MEPHUTEIICHM PACX0da, UBMEPUTEICH CKOPOCTH KPOBOTOKA M JATYMKOB
cepaLcOreHUs TUIOAA;

- Tp€OOBAHMSA K CICIMAJBHBIM IOIUIEPOBCKHUM TECT-O0OBEKTAM IS ONPEACICHMUS PA3IUYHBIX I1Apa-
METPOB JOILICPOBCKUX VIBTPA3BYKOBEIX IIPHUOOPOB.

Hacrosimuii ctaHgapT MOXeT ObITh IPUMEHEH TIPU:

- AICIIBITAHUSX JOIUIEPOBCKUX IPUOOPOB M YIBTPA3BYKOBBIX TUATHOCTUYCCKHUX CUCTEM OOILIETO HA3HA-
YEHUI, 4 TAKXKE T€X M3 HHUX, KOTOPBHIC HEAB3A PA3hCIMHUTL WIHW PA3YKOMILICKTOBATH I BBIICICHUA W3
HUX YJIBTPa3BYKOBHIX JOILIEPOBCKMX CUCTEM HEIIPEPHIBHOMU BOJIHBI;

- UICIIBITAHUAX JOIUIEPOBCKHUX CHUCTEM HEIIPECPHIBHOM BOJIHHI.

Hacrosgmmii ctaHmapt MoxXeT OBITh IPUMEHEH M IIPUM MCIBITAHUAX KAHAJOB U3MEPEHUM CKOPOCTH
WUMITYJIBCHBIX U YaCTOTHO-MOIYJIUPOBAHHBIX JOIIEPOBCKHUX IIPUOOPOB.

Hacrosgmuii ctaHaapT HE pacnpoCTPAHACTCd Ha METOAbI MCIBITAHWM HA 3JEKTPOOE30IaCHOCTh U
METOIBI U3MEPECHHUM MTAPAMETPOB aKYCTHUUYECCKOI'O BBIXO/IA.

2 Onpenenenus

B HacTosIeM CTaHgapTe MPUMEHEHEI CIICAYIOIUE TEPMHUHBI C COOTBETCTBYIOIIMMM OIIPEACIICHUIMM:

2.1 BpIxomaHOe ycTpoiicTBo: HekoTopoe yCTpOMCTBO, BXOIAIIEE B COCTAB AOIVIEPOBCKOM YIbTPA3BYKO-
BOM CHCTEMbI WM CBSI3AHHOE C HEM, YTOOBI OOECIICUMTH BOCIIPMSTUE JAOIJIEPOBCKOr0 BbIXOJAHOIN0 CHMIHAJIA
YEJIOBEKOM.

2.2 BbLIXOAHOM KaHa1: YacTh J0MIEepOBCKOM YIbTPA3BYKOBOM CHCTEMbI, HA KOTOPYIO IIOCTYIIACT AOILIE-
POBCKHMM BBIXOJJHOM CHMI'HAJI OIIPCIACICHHOIO THIIA.

IlpumMmedanue — /lomepoBckas yJbTPa3ByKOBasA CHCTEMA MOXCET WMETEH JBA BBIXOAHBIX KAHAMA, KAXKIBIU U3
KOTOPBIX IIPEACTABISCT MapaMETPEI KPOBOTOKA B OIIPCACICHHOM HAIIPABICHUMN.

2.3 momjepoBcKas yJabTpa3BykKoBas cucrema (mpudOop); cucrema: IIpuOop, mpeaHa3zHAYCHHBIM 10
U3JIYICHUA U IIPUEMA YVIBTPA3BYKA, 4 TAKKE BBIICJICHHUS AOILIEPOBCKOr0 BHIXOAHOI0 CHIHAJIA B BUAC PA3HOCTH
YaCTOT M3IYIAEMOHU U OTPAXCHHOMU BOJIH.

2.4 nonjepoBCKas 9aCTOTAa; YACTOTA AOIVIEPOBCKOro caura: M3MEcHEHHUE 4aCTOTHI PaCCEATHHOM (OTpa-
XXKCHHOM) YJIBTPA3BYKOBOM BOJIHBI B PE3YJIBTATC JBWXCHHS PACCECHBATEISA OTHOCHUTECIBHO OATYMKA, T. €.
Pa3HOCTh YaCTOT IPSAMOM M OTPAXCHHOM BOJIH.

Usnanue opuimaibHoe
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2.5 IOIIEPOBCKHI BBIXOAHOHM pa3beM: BDJICKTPUUYCCKMM Pa3bEM WIM TA YACTh JAOILIEPOBCKOIO YJbTPA-
3BYKOBOIr0 npu0opa, Ha KOTOPOM JAOILIEPOBCKHM BbIXOJHOM CHIHAJ JOCTYIICH IS TOACOCAUMHCHMS BHECIITHUX
BHIXQ/JHBIX YCTPOMCTB.

IlpuymMmeganue — He BCe A0MIEepOBCKHME YIbTPA3BYKOBBIE NMPHOOPBI MMCIOT PA3bEM, HA KOTOPBIA BHIBCACH
JOILICPOBCKHUMA BbIXO/HOM CHIHAJL.

2.6 JonJepoBCKMIA BHIXOAHOM CHTHAJI; BBIXOJHOM CHTHAJ JOIICPOBCKOM YacToTnl: HanpsokeHue aone-
POBCKOH 9aCTOThI WIH JAOIVIEPOBCKUX YACTOT IS TMEPEIAUYM HA BHIXOAHBIE KAHAJIBI.

2.7 nomiaepoBckui cnekTp: HaOop a0mwiepoBCKHX 9aCTOT, BHIPA0ATHIBACMBIX AOILIEPOBCKHM YJIbTPA3BY-
KOBBIM MpuOOpOM.

2.8 monnepoBckuid TecT-00beKT: M CKYyCCTBEHHAA CTPYKTYpa (KOHCTPYKIIMA), MCIIOJAB3YEeMasd 1JI1 MC-
MBITAHAM JAOILVIEPOBCKHX YJIbTPA3BYKOBBIX NPHOOPOB. TakHMe CTPYKTYPHI CO30AIOT YIBTPA3BYKOBBIC OTpaxe-
HWS, ITIOJ00HBIC TEM, KOTOPHIC HAOMIOOAIOT P MCCICIOBAHUM TEJIA YEJIOBECKA AOILVIEPOBCKMMHM YJIbTPA3BY-
KOBbIMM NPHOOpaMH.

IlpuMedanue — JOMIEPOBCKHAE TECT-00bEKThI YACTO HA3KLIBAIOT (PaHTOMAMM.

2.9 KpoBOTOK: (1151 LIeJE€M HACTOSIIETO CTaHaapTa): IIpoTtekaHue XUIKOCTH, AKYCTHYCCKHUC NTaPaAMET-
pPH (ILIOTHOCTh, CKOPOCTH 3BYKAa, 3aTYXaHHUEC, OOPATHOEC PACCESIHME) KOTOPOM OJMM3KHM K IapaMeTpaM
YeJIOBECUYCCKOM KPOBH, MO COCyAy (TPYOKE) ONMPEOCACHHBIX Pa3MEPOB C OIMPEICICHHOM CKOPOCTBHIO U B
OInpeAcICHHOM HaIlpaBJICHUM.

2.10 madmonaemas ckopocth: COCTABIISIONIASA CKOPOCTH PACCEUBATENS, HAIIPABJICHHASA K IIPEOOPa3o-
BATEJIIO WJIM OT HETO.

2.11 HenanpaBjeHHBIM: XapPAKTCPUCTUKA AOIJIEPOBCKOH YJIbTPA3BYKOBOM CHCTEMBbI, HC MMCIOILCH 9yB-
CTBHUTEJIBHOCTH K HANPABJICHHIO.

2.12 pabogaa wacrora: Yacrora yjabpTpa3BYKOBOIO MIIYYCHMS JATIMKA, BXOIAIIECTO B JOILIEPOBCKYIO
YJIbTPA3BYKOBYIO CHCTEMY.

2.13 pa3pemenne no HANPABJICHUIO; H30HPATEIBHOCTD O HANPABJACHMIO (KPOBOTOKA): XapaKTCpUCTHUKA
JAOIIJIEPOBCKOM YJIbTPA3BYKOBOM cucTeMbl (MpuOOpa), B KOTOPOU JAOIVIEPOBCKMMA BBIXOAHOM CHTHAJ IOCTYIIACT
HA PA3IMUHBIC BHIXOAHBIE KAHAJBI WM BbIXOAHBIC YCTPOMCTBA B 33aBUCUMOCTHA OT HANPABJICHUA JBUXCHUS
paccenBaTeasl OTHOCUTCIIBHO JaTYMKA.

2.14 9yBCTBMTEIBHOCTb K HANPABJICHHIO; HANPABJCHHOCTb: XaPAKTCPUCTUKA JAOILIEPOBCKOM YJIbTPA3BY-
KOBOM cHCTeMbl (mpuOopa), MO3BOJIIOIIASA pPa3M4YaTh NPUOIMKCHUC WIA YIAICHHWE PACCCHBATEIICH OT
yIbTPa3BYKOBOIO JAaTYMKA.

3 O0o03HaUYCHHUA

B HacTosmueMm ctaHmapTe NPUMEHEHBI CICAVIOIME O003HAUYCHMUS:

¢ — CPEOHSIA CKOPOCTb 3BYKa B CPEIE;

Vv — CPEOHSSI CKOPOCTb ABMDKCHUSA XUAKOCTH B IMIPOTOYHOM JOILIEPOBCKOM TECT-00BEKTE;

(O — YIOJ MEXIY YABTPA3BYKOBEIM IIYUKOM M OCBHIO TPYOKH, CTPYHEI, JIECHTH WM JUCKA B COOTBETCT-

BYIOIIIAX JOIJIEPOBCKHX TECT-00BHEKTAX;
A — JJIAHA YJIBTPA3BYKOBOM BOJIHBI B CPEJE.

4 OnpenejneHue NapamMeTpoB JOILIEPOBCKHX CHCTEM

4.1 O0mme nmoaoxeHus

4.1.1 Twvnsl AONJEPOBCKMX YJAbTPA3BYKOBBIX CHCTEM

ITpy onpenencHUM MApaMETPOB AOIVICEPOBCKHMX YJLTPA3BYKOBBIX CHCTEM HCOOXOIMMO 3HATh, MOXHO
JIM MX CUMTATh HEHANPABJCHHBIMH WM HANPABJCHHBIMH, T. €. CIIOCOOHBIMM PaA3IMUYaTh CUTHAJBI Pa3HBIX
HanpasiacHuM. HanpaseHHbIe WM 9yBCTBHTEIbHBIEC K HANPABJIECHHIO IPUOOPHI OTHOCAT K TOMY THUITY CHCTEM,
KOTOPBIC IMOKA3BIBAIOT, MPUOJIMKACTCS WM YIAIICTCA OT YABTPA3BYKOBOTO JATYMKA pacceuBareib. Hena-
NPaBJCHHBIE CHCTEMbI HE OIPEACIISIOT HANPABJICHUE JBUXCHUS pacceuBaTesa. B mJomiepoBCKUX IIpUOOpax
C M30MPATEIbHOCTBIO 0 HANPaBICHUIO (KPOBOTOKA) JAOILIEPOBCKHE BBIXO/JHLIC CHIHAJBI B 3aBUCUMOCTH OT
HAIIPaBJICHUS ABWKCHUSI pacCeUBATEsl MOCTYIIAIOT HAa pa3/IMYHBbIC BbIXOAHbIE KaHAABI. B nmpuinoxenuu A
IaHBbl IPAUMEPHI JOILUIEPOBCKHMX YJIbTPA3BYKOBBIX CHCTEM KOHKPETHBIX TUIIOB.

4.1.2 OnTuManbHBIC 3HAYCHUSA NAPAMETPOB

Cucrema B 1ICJIOM XapaKTEPpU3YETCA MHOTUMHU KOJIUYECCTBEHHBIMHY MTOKA3ATEISIMHA , KAXXIBIM U3 KOTOPBIX
TpeOyeT aBTOHOMHBIX U3MEPECHUMU. UTOOB MOJYYHUTh ONTUMAJIBHBIC TAPAMETPHI CHCTEMBI B 1ICJIOM, HEKOTO-
phIC €€ KOJMYECCTBCHHBIC IIapaMeTphbl AOKHBI OBITH KAaK MOXHO OOJBIIMMHM, APYTHE — KaK MOXHO
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MeHbIIMMHU. B Tabmme 1 yka3zaHo, IpH KaKMX 3HAYCHUSIX KA4E€CTBO NMPHUOOPOB CHMXACTCA. B 3T1OM Xe
TAOJMIIC YKA3aHBI HOMEpPAa IYHKTOB, I'I€ OMUCAHBI METOAbl W3MEPECHMI COOTBETCTBYIOIUX MAPAMETPOB.
Hanpumep, ecniu 1miym, M3MepsieMbIii B COOTBECTCTBUM C 4.2.4, OKaXeTCsI MAaKCUMAIBHBIM, 3TO CHU3HUT
KA4ECTBO CHCTEMbI, 1 HAOOOPOT, €CIM IIIYM OKAXETCd MMHHMMAJBHBIM 3TO IIPUBEICT K MAKCUMAJIbHBIM
IIOKA3aTe/sIM KayeCTBa CUCTEMBI. /UISI CHCTEM APYyroro NpMMEHECHUS 3Ta TAOAMIIA JOJDKHA OBITh Hepepado-
taHa. IIpocTpaHCTBEHHAsT 3aBUCMMOCTD YYBCTBUTECIBHOCTH (CM. 4.4) 000CHOBaHA B MpUIOXeHUHA b.

Taoauna 1 — OnruMmansHbBIEe 3HAYCHUS TTAPAMETPOB

KauecTBO mpubopa CHMXAETCA IPU MUHUMAJIBHOM 3HAYCHUH KauecTBO mpuboOpa CHMXACTCA NP MAKCHMAJIBHOM 3HAUCHUU
mapaMeTpa mapaMeTpa
Homep myHkTa Homep myHkTa
HamMmeHoBaHMe mmapamerpa METONOB HanMmeHoBaHMe mapaMmerpa METOAOB
UCIIBITAHU U UCIIBITAHU U
Pabouee pacCTOSTHHUE 4.2.3 YpoBeHB 1ITyMa 4.2.4
BepxHss rpaHuLa MOJI0CH YaCTOT 4.3.1 HwxHsis rpaHH1a TTOJIOCH YaCTOT 4.3.1
BiausHue HEMOABUKHOM MMIIIEHU HA 4.3.3.2 HemmHeltHbIe MCKAXKEHU S 4.3.3.1
YYBCTBUTEIBHOCTD
N 30upaTeibHOCTD IO HAITPABICHUIO 4.6.1 BmistHUe MPOTUBOMOIOXHOTO ABHXKCHUS 4.6.2
Ha  M30MpaTeapbHOCTH  IIpuboOpa 110
HAIPaBICHUIO

4.2 YcaoBus W3MepeHHM

Hwxe mpuBeacHB ycaoBHS, OOIMKE I BCEX M3MEPEHHUM, MITOXCHHBIX B 4.3—4.7, mpoueaypa
OIIPEACIACHHUA 9aCTOTHhI JAOILIEPOBCKOI0 CMEINEHHMS M OMAINa30HOB PACCTOSHMM, MCIOJB3YEMBIX IIPH 3THX
U3MEPECHUAX.

Eciau cucreMa Kakoro-To THUIIA MOXET COCTOSATH M3 PA3IMYHBIX KOMOMHAIIMM COCTABHBIX YaCTEH, TO
IIPU MCIIBITAHUAX KaXIyI0 KOMOMHAILIMIO CIICAVET PaCcCMATPMBATh KAaK OTIACIBHYIO cucremy. Hampumep,
CHCTEMAa MOXET MMETh PA3IMUYHBIC CMEHHBIC JATUMKU. B 3TOM Ciyyae KaxXabpIlvd JATYUMK U OCHOBHOHM IIPUOOP
OYyIyT IPEACTABIATH OTACIBHYIO CHCTEMY.

4.2.1 3aBUCHMOCTb MAPAMETPOB CHCTEM OT HANIPSDKCHUS NMUTAHUSA

YT0OBI YIOCTOBEPUTHCS, YTO YCTAHOBJICHHBIC U3TOTOBUTEIIEM IIAPAMETPHEI CHCTEMbI COXPaHIIOTCS BO
BCEM IHMAIAa30HE HANPSDKCHUM IMMHUTAHMUSA, CICAYET IMPOBECTH U3MEPCHUA TIPH PAITMYHBIX HANIPSIKCHUAX M
3aMMCaTh HAUXYAIIUEC 3HAUCHWU A ITOJIYYCHHBIX IapaMeTpoB. M3MepeHUs CIaeayeT NpOBOIAUTh TP HOMUHAJIb-
HOM HAINpPSDKEHUM CETHM U NpHM HanpspkeHusX Ha 10 % BeIlle M1 HUXXE 3TOTO HOMMHAJIBHOTO 3HAUYCHUS.
KpoMe TOro, MsMEpeHMsl CJICAYET IPOBOAMTH IIOCJHEC VKA3aHHOM W3rOTOBUTEIEM IPOAOJIKMTCIBHOCTH
TIPOTPEBA CHCTEMBDI.

IlopTaTMBHBIE CUCTEMBI ¢ ABTOHOMHBIM ITMTAHUEM MACCOM MEHEE KWJIOTPaMMa CJICAYET UCIBITHIBATD
0€3 IIPOrpeBa U TOJBKO B TECUCHME TOIO BPEMEHM, KOTOPOE COOTBETCTBYET OOBIUHOMY PEXHUMY PAOOTHI
npuoopa. CucreMsl ¢ 60J1€€ TSIKEIIBIM 0aTAPSUHBIM IIUTAHUEM CJICAYET UCITBITHIBATh TAK X€, KAK Y CETEBBIC.

J11g BCeX CUCTEM C 0aTapeMHBIM IMMUTAHUEM PE3YIBTATHI U3MEPECHUM JOJDKHBI IIPEACTABIATD HAMXY/I -
AU PE3YIbTAT, IMOJYYECHHBIM 33 IIPOMEXYTOK BPEMEHHM OT IIOJIHOTO 3apsaa IO AJOIIYCKAEMOI'O VPOBHS
pa3psaa datapemu.

4.2.2 OO01mme TpeOOBaHHUS K AOIJIEPOBCKOM 9aCTOTE

IIpy UCHOBITAHUAX CHCTEMBI C OJHMM M3 JAOIJIEPOBCKHX TECT-00BEKTOB, VKA3aHHBIX B 5.1, BHauaje
PEKOMEHIYETCS BOCIIPOM3BECTH HOMMHAJIBHOE 3HAUCHUME AOIVIEPOBCKOM YACTOTHI, YKA3AHHOE M3TOTOBUTE -
jJeM WM paBHoe 1 KI'Ti. 3ByKOBOM NMy4YOK HANPaBISIOT HA ABMXYIIYIOCA YaCTh TECT-O0OBEKTA, CKOPOCTH
KOTOPOM JJOJIKHA OBITh YCTAHOBJICHA TAKOM, YTOOBI IOJYYUTh HA BBIXOAEC CHCTEMbI HOMUHAJIBHOEC 3HAYCHUE
JOIJIEPOBCKOM 9ACTOTHI. /IaTYMK JOJKEH OBITh YCTAHOBJIEH HA TECT-O0BEKTE TaK, YTOOB €r0 MOXHO OBLIO
MIEpEeMEIATh BAOJb OCA MaKCHMAJIbHOM YYBCTBUTCIBHOCTHA HMCIIBITYEMOM CHCTEMBI (OCH YIbTPa3BYKOBOIO
MMy4Ka) W NEPHOCHIUKYIAPHO K HEeU. B adbTepHATHBHOM CJAy4a€ MOXHO IIEPEMEINATh JAOMJICPOBCKHM
TeCT-00BheKT. B 000MX Ciiydasx ciaeayeT IpeayCMOTPETh BOSMOXHOCTh M3MECHCHUS YIVIA IAJICHUSA 3BYKOBOIO
MMy4Ka OT JAaTYMKA Ha ABMXKYILYIOCHA Y4acTh JOILIEPOBCKOro TECT-00BEKTa IO MEPE M3MCHCHHS PACCTOSHMSA
MEXIY HEM M JaTYMKOM. /11 M3MEpeHMM OCECBOM 3aBHUCHMOCTH (T. €. 3aBUCMMOCTH YYBCTBUTCIBHOCTH
CHCTEMBbI OT PACCTOSIHUS MECXAY JAaTYMKOM M MCCIACOYEMBIM OOBEKTOM) PEKOMCHIOYECTCS NPECAYCMOTPETh,
YTOOBI YCTAHOBKA JUCTAHIIMM U OPUCHTALIMS JATYMKA OBLIM HE 3aBUCUMBIMM APYI OT APYTA.
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Ecim 370 HE OrOBOPEHO MHBIM O0Pa30M, 9aCTOTA JAOILJIEPOBCKOr0 CMEINEHUS U JAOIJIEPOBCKHM BbIXOHOM
CUIHAJI JOJDKHBI OBITh U3MEPEHBI HA KAXKIOM U3 BBIXOJA0B UCITBITYEMOM CHCTEMbI U C KAXIBIM U3 JATUMKOB,
BXOJSIIMX B €€ KOMIUIEKT. PeKOMEHAyeTCa BBIBOOMTh HA I€YaTh CUTHAJIBI C AOILIEPOBCKOI0 BbLIXOJAHOIO
pa3neMa, €CIIM €CTh TaKas TEXHUUYECKAsd BO3MOXHOCTH. HacTOTy CHCTEMBI C OJHOKAHAJIBHBIM BEIXOIOM
OOBIYHO U3MEPSIOT MO MOKA3aHUAM HA €€ MHAMKATOPE WIH JUCILICE.

ITpy MUCIIONB30BAHUHA AOIJIEPOBCKHX TECT-00HEKTOB OOBIYHO NMPUMCHSIOT TKAHCIKBUBAJICHTHBIM I10-
TJIOTUTEIb. BTO HEOOXOAIUMO IS TOTO, YTOOBI IIPUMHUMACMBIC CHCTEMOM YPOBHM CHUTHAJIA OBUTA OJIM3KHU K
TEM, KOTOPBIC UMCIOT MECTO IIPH €€ KIIMHUYCCKOM NpuUMEcHCHUHM. ECiim M3MepeHUsI IPOBOOAT B BOAC U 0€3
MOTJIOTUTENSI, TO CICAYET BBOOUTH IOIPABKY HA MNOINIOINEHME. B 3TOM ciaydace a4 IOJYYEHMS BEPHBIX
PE3YJIBTATOB YCHJICHHME CHCTEMbl HCOOXOIMMO CHM3UTh, YTOOBI MCKIIOUUTL €€ IIEPETPYy3Ky OOJIbIIMM
3XOCUTHAJIOM. OHAKO 1JI1 HEKOTOPBIX TAIIOB IPHUOOPOB, HANIPUMEDP C JATYMKAMHM OOJIBILON allepTyphl WA
B BUJIC JIMHEMHBIX PEILIECTOK, NEPErPy3Ka HA BXOJAE BCE-TaKM BO3MOXHA. [103TOMY 1)1 HUX UCTIONB30BAHUE
TKAHCOIKBUBAJICHTHOI'O IIOTJIOTUTEINS O00A3aTEIBHO.

4.2.3 Pabouee pacCTOsTHUC

JInst n3MEpEHUI padOYETO PACCTOAHUA MCHOJBb3YIOT OOBIYHO AOIJIEPOBCKHM TECT-00BEKT C TOHKOM
TPYyOKOM My cTpyHOU (CM. 5.1.1). TKaHEIKBABAICHTHBIN MOTJIOTUTEIB JOMYCKACTCS HE IPUMEHATh TOJIBKO
Py HM3MEPECHUSIX PA0OUMX paccTossHUM MeHee 1 cM. BHadane maTyMK mepeMENIalOT IO HAKJIOHHOM
TMIOBEPXHOCTH KJIMHA U3 TKAHEIKBUBAJICHTHOTO IOIJIOTUTENIA B IONIEPEYHOM OTHOCHUTEIBHO CTPYHBI HAIIPAB-
JICHWM C TEM, YTOOBI HAUTH IIOJIOXXKECHUE JATYMKA, COOTBETCTBYIOICE MAKCHMAJIBHOMY YPOBHIO JOILIEPOB-
CKOro BBIXOJHOr0 CMrHaja. Takyio IOCTUPOBKY IMOBTOPSIOT M IS APYIMX 3HAYCHUM PACCTOIHHMSA MEXITY
TATYAKOM W MCCICAYEMOM YacCTbIO CTPYHBI, T. €. IIPHU MOCICOOBATCABHOM MEPEMEIICHUN JATYMKA BOOJb
IWArOHAJIM KJIWMHA B 33JJaHHOM JHANA30HE 3TUX pacCTOsTHUM. OTMEYAIOT MOJOXCHUE JATYMKA, COOTBETCT-
BYIOIIICC MAKCMMAJIBbHOMY (B JUAINA30HE PACCTOSHAM) YPOBHIO JAOIJIEPOBCKOr0 BBIXOAHOIO CHTHAJIA. DTO
TIOJOXECHUE M OIIPEACIIUT padOUEE PACCTOAHUEC UCIIBITYEMOIO JATUMKA.

Ecim B cucTeMe NpEeayCMOTPEHO aBTOMATHUYECKOE PEIYJIMPOBAHME YCHIICHMA, TO JAOIJIEPOBCKHM
BLIXOJAHOM CHIHAJ MOXET OBITh OTHOCHUTEIBHO MOCTOSHHBIM B OOJIBILIOM JHAIA30HE IIPOJOJIBHBIX IIEPEME-
IIICHUMA JAaTYMKA, M padoYee PACCTOAHHUE TAKMX CHCTEM OIPEACIISIOT KAK CPEIHEE 3HAUYCHME IS 3TOrO
IMATIA30HA.

4.2.4 YpoBeHb LIIyMa IIPHA HYJICBOM CUTHAJIC

JIna JOCTOBEPHOM OLICHKM PE3VJILTATOB M3MEPCHWM JOIIEPOBCKOr0 CHUIHAJIAa HEOOXOIMMO 3HATh
VPOBCHB IIYMOBBIX COCTABSIOIIMX B €r0 CICKTPE. DTH IIYMBI M3MEPSIOT HA BBIXOJAHOM JOIJIEPOBCKOM
pa3beMe IOCJC OCTAHOBKHM JBWXYIICHUCA 4acTH (HAIIpUMEP, CTPYHBI) JOILIEPOBCKOro tect-o0nekra. M3me-
PEHHUS TPOBOIAT C IMOMOILBIO BOJABTMETPA CPEIHCKBAAPATAUCCKUX 3HAUCHUM WA NPSIMBIM OTCYETOM IIO
BbIXOAHOMY YCTPOMCTBY. IIpHM 3TOM UCHIBITATEND JOJIKEH YIOCTOBEPUTHCH, UTO HA PE3VIBTATHI U3MEPCHUMA
HE OKAa3BIBAIOT BAMSIHUS KaKWE-TAO0O0 MOOOUYHBIC S(PPEKTHI, CBA3AHHBIC ¢ KOHCTPYKIIMCH JAOMJIEPOBCKOrO
TecT-00beKTa (CM. 5.1.1). Ilomoca 4acTOT BOJBTMETpPA OODKHA NEPEKPHIBATh BECh YACTOTHBIA AMANIA30H
U3MEPSICMBIX JOIJIEPOBCKHX CHTHAAOB (CM. 4.3.1).

4.3 YacroTHas 3aBHCHMOCTDb JOILIEPOBCKOro CHrHAJIA

JIn u3MepeHU 4aCTOTHOM 3aBMCHMMOCTHM JAOILIEPOBCKOr0 CHIHAJAA WCIIOJB3YIOT AOILIEPOBCKMM TECT-
00BEKT, COOTBETCTBYIOIIAM KIIMHUYCCKOMY IIPUMEHCHUIO CHCTEMBI, YCTAHABIMWBAS €TI0 Ha paboYeM pacCTO-
SIHUM, OIIPEeNeJICHHOM B COOTBETCTBUU C 4.2.3.

[1orperHOCTE U3MEPECHHUM AOIJIEPOBCKOM 9aCTOTBI IIPCANOUYTUTEIABHEE ONPEACTITh C TECT-O0BEKTOM
HAa OCHOBE IBUXYILICMCS CTPYHBI WJIM TOHKOM TPYOKHM, TAK KaK OHM O0CCIICUMBAIOT IOJAYYCHUE ITIPAKTHUUCCKHA
OOHOM COIWHCTBCHHOM MOILIEPOBCKOM YAaCTOThI (IIpH 33JaHHOM CKOPOCTHM ABWXXCHMSA), KOTOPVIO JIETKO
W3MECPUTh TI0 aHAIM3aTropy croekTpa. IIpym MCOBITaHUMSX C 3TUM JOIJIEPOBCKHM TECT-00BEKTOM OpPraHbI
VIIPABJICHUS CHCTEMBI JOJ/DKHBI OBITh YCTAHOBJICHBI B TE X€ IOJOXCHMA, KOTOPBIC MCIOIB3VIOT IIPH
ITUATHOCTHUKE MPOXOOIUMOCTH apTCPHUAIBHBIX COCYIOB. CHCTEMBI, pa3padOTaHHBIC 11 JMATHOCTUKH BEHO3-
HBIX COCYIOB, NONYCKACTCA MCIBITHIBATh HA JAOILUIEPOBCKHMX TECT-00BEKTAX C TPYOKOM OOJIBIICTO TUAMETPa
WIW HA JCHTOYHBIX TECT-00beKTaX. /IMCKOBHIC JOIJIEPOBCKHE TECT-00BEKThI IPCIHA3ZHAYCHBI 11 U3MEPCHUM
UCKAXECHUMA B COOTBETCTBUU C 4.3.3.1.

4.3.1 JInanma3oH 4aCTOTHOU 3aBUCUMOCTH

CKOpOCTBb ABUXYILICHACA YACTH (MY XXUIKOCTH) B AOILIEPOBCKHX TECT-00BEKTAX U3MECHSIIOT TAK, YTOOHI
NEPEKPHITh ACKJIAPUPYEMBIM U3TOTOBUTEJIEM JUANA30H AOIVIEPOBCKMX YACTOT. YCPEIHCHHBIM BO BPEMCHMU
JOIJIEPOBCKHI BHIXOHOM CHTHAJ U3MEPSAIOT KaK PYHKITAIO AOILIEPOBCKOM 9aCTOTHI WM CKOPOCTH IBWKCHMS,
UCTIOJB3YS YCPEOHECHHBIC WIM CPESOIHEKBAAPATHUCCKUE IMOKA3aHUA BOJBTMETPA M YACTOTOMEPA WIM KAKO-
TO-TO MHOTO YCTPOMCTBA I M3MEPEHHM CKOPOCTH. ECIM 4aCTOTHHIM CIEKTP JAONJIEPOBCKOI0 BBIXOJIHOIO
CHIHAJIA UMCECECT OJJMH MaKCMMYM, TO Kpasd 4aCTOTHOIO AMAaIria30oHa ONPEaCIaIOT IO 3HAYCHUSIM YaCTOTHI, IIPU

4



I'OCT P 8.605—2004

KOTOPBIX BHIXOAHOM CUTHAA cocTaBisdeT (0,707 OT MAKCMMAJIBHOTO 3HAYCHUS, XOTSI MOTYT OBITh OTOBOPCHBI
n apyrue npeaciasl. [logodHag nponeaypa JOKHA IPUMEHATHECI M IIPU HAJIMYMMU B CHEKTPE HECKOJIBKUX
MAKCHUMYMOB, €CJIA MUHAMAJIBbHBIC 3HAYCHUS MEXIY MAKCUMyMaMM HE CTAHOBATCSI MEHbINUMHA, 4eM (),707
OT CaMOTI0 OOJIBIIIOTO MAaKCHUMyMaA.

Ecim 4acTOTHAsA 3aBUCHMOCTb UMEET HECKOJIBKO MAaKCUMYMOB, TOTZA B KQUECTBE HAKHETO IIPEACIb-

HOT'O YPOBHSI IPUHUMAECMOTO CUTHAJIA OepyT HAaMMEHBIICE 3HAUCHUE, HAXOASIIEECs MEXXIY MAKCUMYMaMHU.
['opr3oHTAIBHASA TUHUS HA IpaPMKe YaCTOTHOM 3aBUCHMMOCTH, COOTBETCTBYIONIAS HAMMCHBIIICMY 3HAUC-
HUIO, OYIET MEPECeKaTh KPUBYIO M B IBYX APYIUX TOUKAX. DTH TOYKHU M OYOYT OIPEACIISITh Kpasd YaCTOTHOTO
muana3oHa. IIpu 3ToM cieayeT yKas3bIBaThb, KAKMM YPOBHEM OIpaHUUYEH HAUICHHBIM TaKMM OOpa3oM
ITUANa30H.

4.3.2 IlorpemHOCTh ONPEACACHUS AOILIEPOBCKOM 9aCTOTHI

Crposar rpaduUeCKy0 3aBUCUMOCTH 9aCTOThl AOILVIEPOBCKOr0 CABHTra (MM KaKMX-JIMOO ITOKAa3aHWM,
KAIMOPOBAHHBIX B CAWHWIIAX YACTOTBHI) OT CKOPOCTH IBWXKYILICHUCSI YACTH JOIVIEPOBCKOr0 TECT-00BEKTA.
CKOpOCTh CICAYET HU3MCEHSITh OT HYJS OO 3HAYCHHUSI, COOTBETCTBYIOILECTO BEPXHEHM YACTOTEC 4YaCTOTHOM
3aBUCUMOCTH, OINpEIeICHHON B COOTBETCTBUH C 4.3.1.

[Tponienypy pEKOMEHAYECTCS MNOBTOPATH JIs1 PA3IMYHBIX PACCTOAHMM (B IIpeAcaax MX Padodero
IUAIIa30Ha) MEXAYy JaTYAKOM M TeCT-00beKTOM (CM. 4.4.1).

Crposar rpadHuUeCKyI0 3aBUCMMOCTD HHAUIUPYEMOM IIPHOOPOM YACTOTHI JOILIEPOBCKOr0 CMEINEHMS OT
WCTUHHOM 4YacCTOThI (PAaCCUMTAHHOM IO CKOPOCTU ABWKCHMSI PACCECUBATENS), IPUYEM 3Ta 3aBUCHUMOCTD,
BRIITPAMJICHHAS METOJOM HAMMEHBIIWX KBAaAPATOB B JUHHUIO, JOJDKHA IPOXOIUTh YEPE3 HAYAIO KOOPIUHAT.
ITo pe3yabTaTaM U3MEPEHUM HA PA3IMYHBIX PACCTOSHMSIX HAXOOAT MAKCUMAJIbHOE OTKJIIOHECHUC YACTOThI
JOILJIEPOBCKOTO0 CABMIa OT IPSIMOM JWMHWH. 3HAYCHUE HSTOTO OTKIOHEHMS OIPEACHASICT OTHOCHUTCIBHVIO
MOTPEIIHOCTD ONPEACIACHUA JAOIIEPOBCKOM YACTOTDI, 331aBACMYIO B IIPOLICHTAX OT MAKCUMAJIBHOTO 3HAUCHUS]
YAaCTOTHI, M €I0 3aHOCAT B IIPOTOKOJ UCIHBITAHUM.

4.3.3 YcTOMYMBOCTE K OOJBIIIUM CUTHAJIAM

bosgbime curHamsbl, OCOOCHHO C IIIMPOKHUM CIECKTPOM YacCTOT, MOI'YT OBITh MCTOYHMKAMHU COOEB B
CUCTEMaX KOMMYHMKAIIMUA, IPUEMHHUKHU KOTOPBIX pa0OTAIOT B TEX X€ YACTOTHHIX AUana3oHax. McneltaHu4
110 OLIEHKE A3TUX 3(PPEKTOB IMPOBOAIT IIPU MAKCUMAIBHBIX YPOBHSIX BO30YXICHUS JATUMKA, UCIIOJIB3YEMBIX
B KIIMHUYCCKOM ITPAKTHUKE.

4.3.3.1 HenuHeliHble UCKAXEHUS

Haubonpmin BO3MOXHBIA CUTHAJ ITPHU U3MEPECHUIX MAPAMETPOB KPOBOTOKA PEKOMEHIYETCS UMUTH -
pOBaTh, MCHOJb3YS TUCKOBEIM JAOIVIEPOBCKHM TeCcT-00BeKT (CM. 5.1.3) HA CTAaHZAPTHOM padbOYEM PACCTOM-
HUM, HO HE NOMEIIAss MEXIYy OAaTYMKOM U JUCKOM HHMKAKOIO TKAHEIKBHUBAJICHTHOTO HOTJIOHIAIOIETO
MaTepuaia. C MOMOIIBIO aHAIMW3ATOPa CHEKTpa WK PUIBTPOB, KAJIMOPOBAHHBIX 110 OCHOBHOM JOIJIEPOB-
CKOM 9aCTOTE M 110 €¢ TAPMOHMKAM HU3ILICTO NMOPSAKA, U3MEPSIOT U 3aHOCAT B IPOTOKOJ OTHOCHUTCIBHBIC
(B MPOLICHTAX) 3HAYCHUS HEJIMHECHMHBIX MCKAXXCHUM BBIXOJHOTO CUTHAJA.

BbIX0aHOM CHrHAJ JOIJIEPOBCKOM 9aCTOThl — 3TO CPEAHECKBAAPATAUYCCKOEC 3HAYCHME CHMTHAIA Ha OC-
HOBHOM 4YaCTOTEC, 4 HEJIMHCMHBIC UCKAXEHHUS BBIXOJHOTO CUTHAJIA — 9TO OTHOIUCHUE CYMMBI CPEIHECKBA/I -
PATUYECKUX 3HAUCHWIA BBIXOJJHOIO CUTHAIA HA BCEX APYTUX 3HAYMMBIX YaCTOTAaX K CPEIHEKBAIAPATUICCKOMY
3HAYCHUIO CUTHAJIA HA OCHOBHOM 4aCTOTE. BepXHWM 4YaCTOTHBIM IPEACII AJIS1 3TOM CYMMBI — 3TO HAWBBICIIIASA
yacToTa (KaK MpaBUJIO, BHIILIE TPETbeM TApMOHMKH), CUTHAJI Ha KOTOpoi mpesBniliaetT 10 % cymMMmBl BKJIaga
OCTAJIBHBIX 00JIc€ HU3KHUX TAPMOHMK, UCKIIIOYAsi OCHOBHYVIO.

4.3.3.2 BimsiHue HENOABWXXKHOW MUILIEHU HA YYBCTBUTEIBHOCTH

BimsHue XeCTKMX HETTOABUXKHBIX MUILICHEM HA aMIUIMTYAY AOIVIEPOBCKOro BHIXOJHOI0 CHIHAJIA MOXHO
OLICHUTb, UCIIOJIB3YS JOILIEPOBCKMM TECT-00BEKT CO CTPYHOM MJIM TpyOKOM Manoro quaMmerpa (Cm. S5.1.1) n
MOMEIasi MEXOy OJAaTYMKOM M CTPYHOM, PACIIOJIOXECHHBIMM Ha padodyeM pacCTOSHMM APYyr OT Apyra
(cM. 4.2.3), TKaHEIKBUBAICHTHBIM MaTepHuaa. CKOPOCTh IBUXXCHUSA CTPYHHI JODKHA OBITH OTPEryJIHMpPOBaHA
TAK, YTOOB 9aCTOTA JAOIIEPOBCKOr0 CMEmEeHMs ObLIA paBHA CPEAHETCOMETPHUYCCKOMY 3HAUEHUIO BHICOKO-
YaCTOTHOTO M HU3KOYACTOTHOIO MIPEACIOB YACTOTHOM 3aBUCUMOCTH, ONIPEACICHHBIX B COOTBETCTBUH C 4.3.1.

HenocpeacTBEHHO 32 ABUXVYILIEHUCH CTPYHOM YCTAHABIMBAIOT XOPOILIO OTPAXKAIOIIYIO MUILLICHBb, ITOJI-
HOCTBIO IIEPEKPHIBAIOIIYIO O0JIaCTh MOoNepevyHoro oo3opa (cMm. 4.4.2) momiepoBCKOro gatdvka. ILnomanb
MHUIIICHA W MOJOXECHHUE OCH IIyd4Ka ONPEACISIOT IO METOOAUKE, OmUCAaHHOU B 4.4. OTpaxaromass MUALLCHD
IOJDKHA OBITh COPUECHTHMPOBAHA TaK, YTOOBI CO3JaTh MAaKCHMAJBHO OTPAXCHHBIMA CHTHAJ (OOBIYHO IIOZ,
MPSAMBIM YIVIOM K OCH YJABTPAa3BYKOBOIO ITy4Ka).
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B kxadecTBE pesynabrara 3THUX MCIBITAHAM KOJMYECCTBCHHO (B ACIMOCIAaxXx) OLCHWBAIOT M3MCHCHME
JOIIJIEPOBCKOr0 BBIXOJHOr0 CHIHAJIa HA BBIXOAHOM YCTpoucTBe. [IpM 3TOM, M3MEHSHI YIVIOBOC IOJOXECHUE
MMIIIEHM OTHOCHUTCJIBHO OCH CHMMCTPMM OATYMKA, HAXOOIT M 33aHOCAT B IIPOTOKOJ MAKCHMAJIBHOC
U3MEHCHHUE AOMJICPOBCKOr0 CUrHaJjIA.

B xadecTBEC HENMOABMKHOM MHIIICHHU PEKOMECHAYCTCS MCIIONBb30BATHh IUIACTHHY TOJMIIAHOM 3 CM M3
METAIa MM CMECH PE3UMHOBOM KPOIIKM U METAUIMUECKOIO IOPOIIKA C OTPAXATEIBHOM CIIOCOOHOCTBIO,
OMM3KOM (OTIMYAIOIICHUCA He 0osiee yeM Ha 3 1b) coBepmeHHOMY OoTpaxaremaio. ECiim 3BeCTHBI CKOPOCTD
3BYKA M IUIOTHOCTb MATEpMaNa OTPaXarTelsd, TO OTPAXKATCIBHYIO CIOCOOHOCTH MMILCHU OIIPECACIIIOT
PACYETHBIM IIYTEM.

4.3.3.3 NHTepMOOYIAIIMOHHBIE UCKAXKECHUS

NHTEpMOAYISIIMOHHBIE UCKAXXEHUA ONPESACIAIOT IIPU U3MEPECHUAX JIOXHOIO BBIXOAHOIO CUTHAJIA OT
OJHOM M3 JBYX MHUIICHEH, IBUXVIIUXCA C PAVIMUHBIMHU CKOPOCTIMHU. JIOXHBIE CUTHANBI U3MEPSIOT HA
YaCTOTaAX, PABHBIX CYMME M Pa3HOCTHU AOIVIEPOBCKMX YACTOT, COOTBCTCTBYIOIIMX CKOPOCTIM JIBMXKCHMA
MMIILICHEU.

JIng 3THX MCHOBITAHWUM HEOOXOIMM JAOILVIEPOBCKMM TECT-00BEKT C ABYMS ABWXXYIIMMHUCS MHUIIICHIMU:
CTPYHAaMH, JEHTAMHW WJIM IOTOKAMM XMAKOCTH. CKOpPOCTh OOJHOM W3 MUILCHEM, JAIOINCH <CKECIACMbIN»
BBIXOOHOM CHUIHAJI, JOJDKHA NOMICPXUBATHCH IOCTOSHHOM, TaK YTOOBI O0OECIEYMBAIACH HOMMHAJIBLHAS
(MCIBITATEIBHAA) YACTOTA AOIVIEPOBCKOr0 CHrHAJMA, COOTBETCTBYIOIAA, HAIPAMEDP, CKOPOCTH KPOBOTOKA B
cocyrne. CKopoCcTh IBUKEHUSI BTOPOM MUILIEHU, UMUTHUPVIOLIEN, HATIpUMeEp, TIepeMellieHUe CTEHKU KPOBe-
HOCHOTO COCYy/a, JOJDKHA COOTBETCTBOBATH AOIJIEPOBCKOM 9acTOTE, KOTOpad B 10 pa3 MEcHBIIIC HOMUHATBHOM
(MCIIBITATEIBHOM ) YACTOTHI, M BEIPA0ATHIBATh CUTHAJ NIpUOM3UTeabHO Ha 30 1b BeIIIE YPOBHA, HA0MOOA-
EMOTO IMMPHA NMPUMCHCHHUHA JAOILIEPOBCKOr0 TECT-00BEKTA C KPOBCHUMHUTHUPYIOIIAM JHUCKOM, YCTAHOBJICHHBIM
Ha pado4YeM paCCTOSTHUMU.

CpeoHeKBaIpaTHICCKOEC 3HAYCHUE CUTHANA, ONIPECACACHHOE HA YaCTOTAaX, COOTBETCTBYIOIIIUX CYMME H
PA3HOCTHU 4YACTOT, COOTBETCTBYIOIIMX CKOPOCTAM ABUXCHUA KAXIOM U3 MUILICHEH, JOJDKHO OBITh BHECEHO
B IIPOTOKOJ HM3MEPCHHMM B IIPOILECHTAX OT CPEIHCKBAAPATHUCCKOIO 3HAUYCHHUS BBIXOJHOIO CHUIHAJIA HA
HOMWUHAJIbHOMN JAOIUICPOBCKOH 9ACTOTE.

4.4 IIpocTpaHcTBEHHAA 3aBHCHMMOCTD YYBCTBHTEIbHOCTH

[1o 3TOMM METOMHUKE OMPEOCIAIOT OTHOCHUTEILHYIO UYBCTBUTCIBHOCTD JAOILIEPOBCKOM YJALTPA3BYKOBOM
CHCTEMbI K PACCEUBATECIAM, PACIIOJOXECHHBIM B PA3IMYHBIX TOUKAX OpocTpaHCTBA. 1lpM ATOM HU3MEpSaIOT
TOJILKO AMILUIMTYABI AOILIEPOBCKOrO BBIXOAHOrO CHrHaja. /U1d MCIIBITAHWM CHCTEM, IPCIHA3HAUCHHBIX 114
M3MEPECHAU KPOBOTOKA B TICPU(PCPUMHBIX COCYIaX, MOXHO IPHUMCHSATH CTPYHHBIA JAOIJIEPOBCKHM TECT-
00beKT. Takol TECT-OOBEKT HJACT Y3KOIOJOCHBIM JOIJIEPOBCKMM BBIXOAHOM CHTHAJ, KOTOPBIM HU3MEPUTH
MPOIIE, YEM LIMPOKONOJOCHBINA, HAOMIOOZAEMBIA IIPHU MCIIOJB30BAHUM ITPOTOYHBIX AOIJIEPOBCKHUX TECT-
00bekTOB. CTpYHHBIN JAOIJIEPOBCKMM TECT-00bEKT IPUMMEHSIIOT IIPU MOJCIUMPOBAHMM PACCEUBAHUSA OT
COCYZIOB OrOBOPEHHOIO pPa3MeEpa; ITOT Pa3MEP JOJDKEH OBITh 3aIIMCAH B PE3YJILTATaAX STUX WMCITBITAHWM.
PasMepnl cocynoB (TpyOOK) HEOOXOIMMO YKA3bIBaTh W I IMPOTOYHOIO JAOIJIEPOBCKOIO TECT-00BEKTAa C
VYETOM IIOTEPH B UX CTEHKAX U OTPAXKATCIBHOM CIIOCOOHOCTH XMIKOCTH, MCIIOIb3YEMOM I MOJCIUPOBA-
HHSI KPOBOTOKA.

JTonJIepOBCKHM TECT-00BEKT C ABWXXYIIIMMCS HMOPIIHEM IMPUMCHWUM 1151 UCITBITAHUMA CHCTEM, HUCIIOJIb-
3yeMBIX IJIS OINPEACICHUA MapaMETPOB cepancoueHud mioaa. /Ui uaMepeHuid NpOCTPaHCTBEHHOM pas3pe-
IIAIOIIEH CIIOCOOHOCTH CHCTEM, MCIIOJIB3YEMBIX B KAPAWUOJOIMHM, HYXXHAa MMIICHb B BHJC IOPIIHYA WU
IAapUKa JTAAMETPOM OKOJIO 1 MM.

Ecav ipu U3MEepeHUIX, PACCMOTPEHHBIX HUXE, PEYb MAET O NMEPEMEINECHU A JATUMKA, TO 3TO JIUIID
O3HAYACT U3MCHCHHUEC B3aMMHOIO PACIIONOXCHMS JATYMKA U JBUKYIICMCS YaCTH AOIIEPOBCKOr0 TECT-00h-
€KTA.

4.4.1 IIpomonbHasi 3aBUCUMOCTh YYBCTBUTCIBHOCTH

IIpy 3THX U3MEPECHUSX ONMPECACIAIOT NUANIA30H IVIYOMH B TEAE MALMEHTA, IPH KOTOPHIX BO3MOXHO
MOJYYUTh OOIUIEPOBCKYIO MH(POPMAIIHIO.

BHayane matyvMk yCTaHABJIMBAIOT HAa pabodyeM pacCTOSIHMM, HAMJCHHOM B COOTBETCTBMH C 4.2.3 Ha
CTPYHHOM JOILIEPOBCKOM TECT-00bEKTE TP HOMHUHAIBHOM JAOILIEPOBCKOM YACTOTE, YKA3aHHOU M3TOTOBUTC-
jJeM wid paBHOHM 1 xI'1. ITpomoapHYIO 3aBUCHMOCTh YYBCTBHTECIABHOCTH (T. €. 3aBUCHMOCTb OT IJIYOMHBEI
WCCJICAOBAHMA) CIACAYET ONIPECACASITh INPH HW3MCHCHUH PACCTOAHMA MCEXIY JATYMKOM M OBVDKVIICHCS
CTPYHOM, IIPOCTPAHCTBO MEXIY KOTOPBIMM JOJDKHO OBITh 3aIIOJTHEHO TKAHECIKBUBAJICHTHBIM MAaTEPHUAJIOM,
HANIpUMED, IepeMelas JaTYMK BIOJAb JUATOHAIM KJIMHA, KaK YKa3aHO HA PUCYHKE 1.
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3

CTpOSIT 3aBUCHMOCTb AOILIEPOBCKOTO CHIHAJIA 1 2
OT PACCTOAHUSA MEXKIY IaTYMKOM ¥ TOYKOM HAOITIO- |
IeHUA Ha CTpyHe. I'paHnibl 1uana3oHa (BO3MOX-
HOM IITyOMHBI UCCACOOBAHMS) ONIPEACIISIOT 110 HA-
WUMCHBIIEMY WM HauOOJBIIEMY  3HAQYCHUAM
PACCTOSTHUS, IIPU KOTOPBIX YPOBEHDb HANPSKEHUS
BBIXOOJHOTO CHTHaJIA HAa 3 b mpeBeNIIacT ypOBEHB
IyMa, HAMACHHBIA B COOTBETCTBUHU C 4.2.4. N3r0-
TOBUTECIIb BIIPABE YCTAHABIAMBATH MHOC 3HAUCHUE
MPEBHILICHUS CUTHAJIA HAZ VPOBHEM IIIyMa, HEOO-
X0JUMOE, HAIpUMEp, IJId 00eCHCUCHUS TpeOye-
MOM TOYHOCTH PadOThI IIPpHUOOPA.

4.4.2 OneHka MHOMEPEYHOM pa3pelIaloIci g
CIIOCOOHOCTH

Ilp H»THUX HU3MEpPEeHUNAX OIPEACISIIOT HAa-
AMCHBIIICE PACCTOIHME B MONECPEYHOM (OTHOCH-
TCIBbHO OCH VJBTPA3BYKOBOTO ITy4YKa) HAaIPAaBJIC-
HUU, TIPU KOTOPOM MOTYT OBITH JIOKAJIU30BAHBI / /
(pa3meacHbl) UCTOYHUKH PACCESTHHOTO (OTPAXKCH-
HOT'O) CUMTHaJIa, YTO BAXHO AJIs1 OLICHKH CIIOCO0-
HOCTH IIPpUOOPa Pa3LEIISITh CUTHAJIBI OT ABYX OJIM3-

1 cm

KOpPaCHOJOXECHHBIX cocynoB. U3MepeHUsT caenyeT b

MIPOBOAUTh IIPHU TIEPEMCIICHUM IATYMKA B ILIOC-

KOCTH, IECPICHIUKYIAPHOM HAMNPABICHUIO €TI0 TomHa CIos — Tem v 120 (CIE % — PaboTEs PACCTOMHNE).
MaKCUMAIbHOMU 4YYBCTBHTCIBHOCTH (T. €. OCH COS @

MMy4Ka), B TEX HAIIPABJICHUSIX, B KOTOPBIX IIIMPHUHA | — LIKWEBBL ¢ KAHABKAMH: 2 — IBHIATENs: 3 — CTpyHa: 4 — OTpa-
My4YKa MPEATONaracTCs HAMOONCE IMMPOKON M HAM- yareny: 5— momioTuress: 6 — IaTINK: 7 — TKAHEIKBUBAIESHT-

0ojice y3KkOM. ECiM UCHOJIB3YVIOT MUIIIEHb B BUJIC HEIC MATEPHANIEL, §& — CTPYHA
MAJICHBKOI'O 1HapHUKa, TO MOXHO M3MEPHUTh U3ME-
HEHHE JOIIEPOBCKOT0 CHTHAJIA HE TOJBKO B IBYX PucyHok 1 — YCTpoicTBO JOTLIEPOBCKOro TECT-00BEKTA
B3aMMHO TIEPTIEHIUKYISIPHBIX HATIPABICHUSX, HO O CTpyHOH
W Ha HEKOTOPOM IUIOIIAIHA BOKPYI OCH ITYyYKa.

IIpu nmepeMEIcHUY JATYMKA USMEPSIIOT JAOIVIEPOBCKHM BHIXOAHOM CHIHAJ M CTPOMIT €r0 3aBUCHUMOCTD
OT 3TOro nepeMmeuicHud. Ilonepeunas paspeinamumas CnoCoOOHOCTh JATUMKA 3aABUCUT OT LIIMPUHBI VJIBTPA-
3BYKOBOI'O IIy4Ka, T. €. OT PACCTOSHUS MEXy TOYKAMH, B KOTOPBIX YYBCTBUTCIBHOCTb IIPUOOPA CHUXKACTCH
oosiee yeM Ha 3 gb. Ecim Ha rpaduke 3TOM 3aBUCMMOCTH UMCIOTCS WKW C aMIUIMTYIOM, CHDKCHHOM OT
MaKCUMyMa He Oosice yeM Ha 3 n1b, TO HCKOMas IMpPHUHA NyYKa OyAeT BKIIOYATh 3TH UK.

4.5 Padogas wacrora

Pabogas 9acToTra WM 1Uana3oH, B KOTOPOM OHA MOXET OBITh YCTAHOBJIEHA, MOXET OBITh ONPEACICHA
KaK aKyYCTUYCCKUM, TaK M SJCKTPUYCCKHMM CIIOCODAMM.

IlpuMedanue — /g A0MIepOBCKMX YIbTPA3BYKOBBIX CHCTEM HEIIPCPHIBHOM BOJIHBI YaCTOTA YIBTPA3BYKOBOM
BOJTHBI, LATY9acMasi JATYMKOM U U3MEDPSIEMas ¢ IIOMOIIBIO THAPO(POHA BOIHU3H €I0 IOBEPXHOCTU, OOBIYHO paBHA 9YaCTOTE
JICKTPUUYCCKOIO BO3OYXKICHUA JaTYHKA.

4.5.1 AKyCcTH4YECKHEC U3MEPECHUSA

Pabougas yacTora yJIbTPa3ByKOBOI'O U3JTYYCHUS JATIYUKA MOXET OBITh U3MEPEHA B aKYCTUUYECKOMN BaHHE
C NMOMOIIBIO INHUPOKOMOJOCHOTrO THapodoHa (cM. [1]), MOOCOCAMHEHHOIO K YCWIMTEIIO, aHAIU3aTOPY
CIIEKTpa WU K 4YaCTOTOMEDY.

4.5.2 DJIexTpruYeCKUe U3MEPECHUS

Pa0o1y10 9acToTy MOXHO U3MEPHUTH IO YACTOTE IJICKTPUICCKOTO BO3OYXKICHUS JATYMKA C ITOMOIIBIO
KOHTYpa M3 HECKOJBKMX BUTKOB IPOBOJa, HAIMOTAHHOTO Ha JOIUICPOBCKHAM JATYMK (MJIA COCTAHUTCIbHBIN
ka0eab). Kak u B 4.5.1 curHan ¢ 31010 KOHTYpa CJACAYECT YCWIMTh M NOAATh HA aHAJIU3ATOP CIICKTPa WA
YaCTOTOMED.

4.6 N30uMpaTebHOCTh CHCTEM N0 HANPABJICHHIO KPOBOTOKA

M3MepeHUs1 IPOBOOST TOJBKO JIJIsI CHCTEM, YYBCTBHTEIbHBIX K HANpaBjJeHMI0 (KPOBOTOKA) MJIM 00J1a-
JAI0IIUX M30MPaTeIbHOCTBIO MO Hanpasaenmio. Bce m3MepeHns CiacayeT NMpOBOAUTh I KaXXOOTO M3 JBYX
KaHanoB (BbIxonoB). IlojdydeHHBIE IIPU 3TOM PE3YABTATHL CIACAYET 3aHOCUTH B MPOTOKOJI OTICIBHO — IIO
BBIXOIY «IIPSIMOTO» KPOBOTOKA M T10 BBIXOOY «OOpaTHOIO» KPOBOTOKA (CM. PUCYHOK A.2).
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O1¢HKY CIIOCOOHOCTH CUCTEMBI OIIPCACASTh HANIPABJACHHWS KPOBOTOKA MMPOBOAAT HA Pa00OYEM PACCTO-
SIHAW, ONIPEACIICHHOM B COOTBETCTBMH C 4.2.3, ¢ IOMOIIBIO JATYMKA, YCTAHOBJICHHOTO Ha COOTBETCTBYIOIICM
JOIIEPOBCKOM TECT-00bEKTE ¢ MCIOJAB30BAHUECM TKAHCIKBUBAJICHTHOTO MOIIOTATENIA. U3MepeHUs IPOBO-
IAT IIyTeM HM3MCHEHMS HA OOpaTHOE HaNpaBICHUS MepeMCEIUCHUS NMOABMKHOM 4YacTU TeCT-OOBEKTa,
OCTABJSIA HEM3MEHHBIM PACCTOSIHUE OT HEE N0 JATYMKA.

YT1o0H 00eCTICYnTh HOPMAJIBHBIC (OJIA3KHUE K PEATTBbHBIM) YCIOBHS PA0OTHI CHCTEMBI, CIICAYCT UCIIOJb-
30BaTh TKAHCAKBUBAJICHTHBIM NOIJIOTUTEIb, MHAYEC MEPETPY3Ka CUCTEMBI MOXET CYILIECCTBEHHO MCKA3WTh
PE3YIBTATHI 3TUX UCITHITAHUMN.

4.6.1 OneHka B3aMMHOTO BIIMSHUS KAaHAJIOB

B3anMHOE BAMSIHHAE KAHAJOB OLICHUBAIOT IYTEM U3MCPCHMM HANPSDKCHUM B KAHAJIE, COOTBETCTBYIO-
1IEM HAIIPABJICHUIO IBUXECHUS CTPYHBI, M B KAHAJIC, COOTBETCTBYIOILEM IPOTUBOIIOIOXHOMY HAITPABICHUIO.
Ecim, HampuMep, CTpyHA ABUKETCS OT JATYIMKA, TO U3MEPSIOT U PACCMATPUBAIOT KAK IOJIC3HOEC HAIIPSKCHUE
HA BBIXO/IC «IIPSIMOTO»KPOBOTOKA;, HAIIPSDKCHHUE HA BBIXOAE «0OPAaTHOTO» KPOBOTOKA CUMTAIOT HAIIPSDKCHUEM
MMOMEXH, OMNPECACISIOIMM MOIrPECIIHOCTh CHCTEeMbl. B3aMMHOE BIMSHME OIICHWBAIOT B ACIMOCIaX Kak
IBAIATh JIOTAPA(PMOB OTHOILICHHUS IMOJC3HOTO M HEXEJAATCABHOTO BBIXOAHBIX CUTHAJIOB. DTO B3aMMHOC
BIIMSTHAC HM3MEPSIOT IJI1 KaXXKOAOTO HANpPaBJICHUSA OBWXXKCHUS CTPYyHBI (T. €. KaXIOro KaHajga) BO BCEM
IUANIA30HE €€ CKOPOCTEU, COOTBETCTBYIOIMX NMAINA30HY YaCTOTHOM 3aBMCUMOCTH, HAMACHHOMY B COOT-
BeTCTBUH C 4.3.1. B IpoTOKOJI 3aHOCAT HAMMEHBIIIECE U3 MOJIYYCHHBIX 3HAUCHUM B3aWMHOIO BIWSTHUA IS
KaKOT0-IM00 U3 KAaHAJIOB HAa KAXIOU YACTOTHOM TOYKE.

Ecimm aMrmymTyna BBIXOOZHOTO CUMTHAJAa HE MOXET OBITh TOYHO M3MEPCHA aHAJIM3aTOPOM CIICKTPa, TO
U300paAKECHHUE C MOHUTOPA TPUOOPa IPU MUHUMAJIBHOM 3HAYCHWM B3aMMHOI'O BIIMSTHUS BRIBOJST HA IICYATh.
BDTO M300paXeHUE OYyIET MPEACTABICHO B BUAC KaK IIOJC3HOIO, TAK M HEXEIATCIbHOTO CUTHAJIOB, U €TI0
YaCTO HA3BIBAIOT «MHUMbBIM» U300PaXCHUECM.

4.6.2 HWcnoab30BaHHE TECT-OOBEKTOB C PACCEUBATEISIMU, IBMKYILIMMUCS C OJJMHAKOBOW CKOPOCTBIO
B IPOTUBOMNOJIOXHBIX HANIPABICHUSIX

IToka3aHusa Ha BRIXOJC CHCTEM, YYBCTBUTE/ILHBIX K HANMPABJIECHHIO, HO HE 00JIa1aI0INX H30MpaTeIbHOC-
TbI0 N0 HANPABJICHHAIO, JOJDKHBI OBITH PABHBI HYJIIO IIPH OJHOBPEMEHHBIX W3MECPCHMAX OAMHAKOBHIX (IIO
CKOPOCTH M Pacxojly) KpPOBOTOKOB, TCKYIIIMX B IPOTUBOIOJOXHBIX HANPABJICHUSX. B 3TOM CyTh OIICHKHA
CUMMETPHM JAOILIEPOBCKOI0 BHIXOJHOI0 CHIHAJIA OTHOCUTEIBHO HYJICBOM YAaCTOTHI.

3HAYCHHWE BBHIXOAHOI0 AOILIEPOBCKOr0 CHTHAJIA CHCTEM, 000X H30MPATEIbHOCTBIO N0 HANPAaBJIe-
HHIO, TPU HAOMIOACHUU TIOTOKA OJHOIO HAIPaBJICHUS HE JOJKHO 3aBHUCETh OT TOTO, UMECTCS JIU TCYCHUE
B IPYIOM HANPaBJICHUHU, U ITO CIACAYET NPOBEPUTH OTACIBHO.

JInst TaKoM NPOBEPKHM HECOOXOIMM JOIIEPOBCKMM TECT-00BEKT C ABYMSA PACHOJOXCHHBIMHU PSIOM
MHUIICHAMH (PaCCECUBATEISIMM ), IBUTAIOIMMHACA B IIPOTHUBOIIOJIOXHBIX HANIPaBIcHUAX. Q0 MHUIIICHU JOJIK-
Hbl HAXOIUTHCS B 30HE YYBCTBUTCIBHOCTH JATYMKA I TOT'O, YTOOHBI JOIJIEPOBCKHE BbIXO/HBIE CHTHAJBI OT
HUX UMEJIA OJUHAKOBYIO aMIUIMTYyAy. B IMPOTHMBHOM Ciydac OaJlaHC STHUX CUTHAJIOB OYIET 3aBUCETHb OT
TMIOJIOKECHUA MUILICHEU OTHOCUTEJIBHOIQ 1aTYUKA.

BbIX0aHOM JOIIEPOBCKHM CHTHAJ CHCTEM, OOJIaJaI0NIMX H30HPATEIbHOCTLIO II0 HANPABJICHHIO, BHAYAJIC
U3MEPSIOT IIPU ABUKCHMU TOJIBKO OJHOM MMILICHM, 4 33TE¢M IIPM IBUXKCHHMM OOEHMX MUIIICHEW C OMMHAKOBOM
CKOpPOCTBIO. B KauecTBe pe3yabTara CICAyeT ONPEACIUTD U 3alTUCATh B IIPOTOKOJ OTHOCUTEIIBHOC U3MCHCHHUE
3HQYCHW S BHIXOAHOI0 A0ILIEPOBCKOIO CHrHa1a B IIPOLICHTAX OT 3HAUYCHW S, COOTBECTCTBYIOLLECTO IIEPEMEILICHUIO
TOJBKO OOTHOM MHMIICHHU. B IIpOTOKOJ 3aHOCAT MAKCHUMAJIBHOC (111 OTOBOPEHHOTO U ONPEACISIEMOTO IIPpH
n3MepeHusIxX 110 4.3.1 muana3zoHa JOIICPOBCKHMX YaCTOT) 3HAUYCHME 3TOTO0 U3MCHCHMS.

4.7 OneHka mapaMeTpoB JOILIEPOBCKOr0 CIEKTPa CHCTEMBbI

N3mMepeHusa mapaMeTpoB HH(POPMALIMHA, COACPXKALLCHCA B JAOIIEPOBCKOM CHIEKTpPE, COOTBECTCTBYIOILIEM
CHOECKTPY CKOPOCTEH KPOBOTOKA B OINPEACICHHBIX KPOBCHOCHBIX COCYIAX, CIACAYET MPOBOIUTh C MCIOJIb30-
BaHMEM IIPOTOYHOIO JOILIEPOBCKOrO TECT-00beKTa (MM pacxoaoMepa), omdcaHHoro B 5.1.6. DTot aomie-
POBCKHIM TeCT-00BEKT BOCIIPOM3BOIUT NPOPUIb NPOTOKA XUJIKOCTA BHYTPH TPYOKM, PACHOJOXECHHOM TaK
XK€, KaK CTPYHA WIM JICHTA B JOILVIEPOBCKHX TECT-00beKTax, paccMOTpeHHHBIX B 5.1.1 m 5.1.2. U3mepeHua
CJICIYET BBIIIOJHATh HA padOYEM PACCTOSIHUM.

4.7.1 HNcnonp30BaHUE TECT-O0OBEKTOB, MOACIUPYIOIIHUX PACXOL,

N3MepeHU XapaKTepUCTUK CHCTEM, ITPEIHA3ZHAYCHHBIX IS OTHOCUTEIBHBIX M A0COMIOTHBIX U3MEPE-
HWU pacxoda U npodpuiIss KPpOBOTOKA (B KPYHHBIX COCYAAX), CIACAYET MPOBOIUTH C MMOMOIIBIO OITUCAHHOTIO
B 5.1.6 IIpOTOYHOrO JOILIEPOBCKOr0 TECT-00BEKTAa, KAITUOPYEMOIO0 METOIOM «CEKYHIOMEpa M MEpPHOIO
COCyIa» IO BPEMEHM BBITCKAHMS M3 KAKOTO-TO 00bEMa, WJIM C IIOMOIIBIO 3TAJIOHHOIO PacxoaoMepa.

Ilepen UBMEPEHUAMMU CIEAYET YCTAHOBUTL AUAIIA30H BHYTPEHHUX JUAMETPOB KPOBEHOCHEBIX COCYIOB,
1T pabOTHI ¢ KOTOPBIMH IIpEAHA3HAYCHA cucTtemMa. Vi3MepeHMs nmpoOBOIAT B pe3cpByape ¢ BOOOM C TEMU
CECUYCHUSMHU TPYOOK, KOTOPBIC MEPEKPHIBAIOT ITOT JUAMIA30H.

8
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N3MepeHrss IpOBOOAT KaK NP M3MCHCHMM YIJIa MCXIY OCBIO VJIBTPA3BYKOBOIO IMyYKa JATYMKA H
LHIEHTPpaJIbHOM JIMHUEHN cocyna (Tpyoku) B cexrope or 30° go 60°, Tak M mpuM M3MEHEHHMM CKOPOCTU
MPOTCKAHUS B JUANA30HE, COOTBETCTBYIOICM AMAINA30HY MAOILVIEPOBCKHX YaCTOT, OIPCACIACHHOMY IIpH
n3MepeHusix 1o 4.3.1. Pe3yasTaThl MOTYT OBITH 3aIIMCAHBI B ITPOTOKOJ B BUAEC MAKCUMMAJIBHOTO OTKJIOHCHUS
JOIJIEPOBCKOr0 CHMTHAJIA OT IPIMOM JIMHWMM, COOTBETCTBYIOILECH €I0 3aBUCHMMOCTHM OT COOTBETCTBYIOLLICTO
nmapaMeTpa (00bEMHOM CKOPOCTH ITOTOKA WIH VIJIa MEXAY COCYIOM M OCBhIO ITY4Ka) U MOJTYYCHHOM METOOOM
HAaUMEHBIIMX KBaIpaToOB.

4.7.2 Vcnoab30BaHHUE TE€CT-00BEKTOB, MOACIUPYIOIIMX HEPABHOMEPHBIM NIPOPHUIb CKOPOCTEHU

MN3MepeHHsI XapaKTEpUCTUK CHCTEM, MHIUITUPYIOIIMX MAaKCUMAJIBbHYIO YACTOTY JAOILIEPOBCKOIO CIEKT-
pa, CJICOyET IPOBOAUTH HA IIPOTOYHOM JOIJIEPOBCKOM TECT-00DBEKTE C XMIKOCTBIO, BA3KOCTh KOTOPOM paBHA
BSI3KOCTH KPOBHU. MakKCUMAJIBHYIO AOILIEPOBCKYIO YACTOTY, ONPEACAACMYIO MCIIBITYEMOM CHCTEMOM, CPABHM -
BAIOT ¢ MAKCUMAJIbHOM JAOILIEPOBCKOM 9ACTOTOM, BHIUHUCISICMOM TCOPETUUCCKM B MIPEAIIOIOXEHUM NTApado-
JIMYECKOM (pOpMBI IIONEPEUYHOTro Mpodminsa TeyeHus. /i Takoro npoduiasi B AOILIEPOBCKOM TECT-00bhEKTE
MaKCHMaJIbHAsi CKOPOCTb B Ba pa3a 00JbIlIe YCPEIHEHHOM (ITO0 CEUYECHMIO COCYIa) CKOPOCTHU. Y CPEIHEHHYIO
CKOPOCTbB IOJIYYAIOT ACJICHUEM CKOPOCTH PACX0/1a HA IUIOIIAAb CEUCHUS TPYOKH. TeopeTHYeCKMU MAKCUMYM
JOILIEPOBCKOH 9ACTOTHI £\, BEIYMCIAIOT 110 (pOpMyIIE

Fax = (4v/}) cos o, (1)

TI€ V — CPEOHSIA CKOPOCTh IBMXKCHMSA XMJIKOCTH;
A — JUIMHA YJIbTPA3BYKOBOM BOJIHBI B XXUIKOCTH, IPOTCKAIOLICH IO TPYOKE;
@ — YIroJI MEXIY YJIBTPA3BYKOBEIM IIYYKOM M OCBIO TPYOKH.

5 ChnempajbHbie JOILIEPOBCKHE TECT-00BEKThI

5.1 /loniepoBCKHE TECT-00HEKThI

5.1.1 CTrpyHHBIHM AOILIEPOBCKHM TECT-00BEKT

CTpyHHBIH AOIJIEPOBCKHMA TECT-00BEKT (CM. PUCYHOK 1) MpeacTaBiIsAeT COO0OM ABMKYILYIOCS B OCEBOM
HAIIPaBJICHUU TOHKYIO MHUIICHb, IIMJIMHAPHUUYECCKAS ITOBEPXHOCTh KOTOPOM SBISICTCA MCTOUHMKOM JIBHXKY-
IIMXCS «paccerBaTeer». Takaga JOIUICpOBCKasd MUILICHD TCHEPUPYET TOJBKO OIHY JAOILIEPOBCKYI0 9ACTOTY
A YIOOHA JUII UMHUTALIMU OYCHBb MAJIBIX KPOBEHOCHBIX COCYIOB.

PeaibHass KOHCTPYKIIMS TAKOTO JAOILIEPOBCKOr0 TECT-00HEKTA MOXET COCTOSAATh U3 CTPYHBI, IIPOXOIS-
IICHM 4epe3 TPU WM YeThIpe OapadaHa, IPUBOOIUMBIX B ABUKCHUC ABUTATCIICM, XKEJIATCIBHO PEBSPCUBHBIM
A CHAOXCHHBIM TaxoMeTpoM. CKOpPOCTb CTPYHBI PAaCCUMTHIBAIOT IO M3BECTHOM CKOPOCTH BpAIlCHUS
IBUTATEJIA U U3BECTHOMY JUaMETPy 0apadaHOB.

Ha pucynke 1 mokasaHo pacnonoxXeHue padodycii 4aCcTW ABUXKVILEUCHA CTPYHBI OTHOCHUTEIBHO OCH
VABTPA3BYKOBOIO IIydka. /laTYMK MOXHO HNEPEMEIIATh BIOJIb AJUATOHAIM JAOIIEPOBCKOr0 TECT-00DBEKTA.
Marepran 3ToOM 4aCTH TECT-00BEKTA JOJLKCH MMETh KOAPPUIMEHT 3aTyXaHUs, SKBUBAJICHTHBIU CPEOIHEMY
KO3 OUIMEHTY 3aTyXaHUsI MATKUX TKaHEH YeI0BeYecKoro opranusma, T. €. oT 0,5 no 1 1b-cMm— L.MTI—1.

3aTyxaHue MOXHO U3MEPHUTh CIEAVIOIIUM 00pa3oM:

- IOMECTUTD YJIBTPA3BYKOBOM HM3Ty4aTeab M IPUCMHUK (THAPOPOH) B pe3cpByap C BOOOM, TAK YTOOHI
MEXIY HUMH MOXHO OBUIO YCTAHOBUTD UCIIBITYEMBIM 00pa3el MaTtepuana. I1oakounTs BRIXOA, IIPUEMHUKA
K U3MEPHUTEIBHOM cHUCTeMe, HanmpuMep K ocummiorpady. Ilogats Ha M3Ty4aTeiIb SACKTPHUICCKOEC HATIPSIKE -
HUE B BHUIEC MTOBTOPAIOIIMUXCA PATUOUMITYIBCOB 3aJaHHOM YaCTOTHI;

- YCTAHOBUTHh MEXIY U3JIydaTejeM U TMApO(dOHOM MCIBITYEMBIA 00pa3el] Marepuaga U OIpPeAcIUTh
M3MCHECHUE DJICKTPHUYCCKOIO CUTHAJIA HA BHIXOAEC THAPOMOHA. DTO M3MEHECHHUE (B ACIMOCIax) U SABISICTCS
3aTyxaHueM oopasua. Ilpu >ToM mpeanonaraloT JAHEUHYIO YYBCTBUTCIBHOCTD U3MEPHUTECIBHOM CUCTEMBI,
YTO MOXET OBITh MPOBESPECHO MYyTEM INOMCIICHUSA MACHTAYHOIO (IO pasMepaM M MaTepuainy) JO0aBOYHOIO
oopasua. IIpy 3TOM IONOJMHUTEIBHOE U3MEHEHME CUTHAJIA HE JOJDKHO OoT/IM4YaThCca 0osiee 4yeM Ha 0,3 ob
IO CPAaBHCHUIO C IPESIbLIYIIIUM U3MCHCHUCM.

3aryxaHue WM NOTEPU Ha nomiounieHue B,, n1b, o0pa3na TKaHESKBUBAICHTHOIO MaTepHraia ONpeae-
JISIIOT 110 U3MEHEHMIO BBIXOIHOIO CUTHAJIA IO (DOPMYJIC

B, = 20 logyg [ Voue(0)/Voue (D], (2)

rae V,,:(0) — HanpskeHue CUrHana Ha BBIXOAE TMAPOGOHA IPU OTCYTCTBUM MCIIBITYEMOTO 00OpasLia;
Voui(1) — HanpsoxeHue CUTrHaja Ha BRIXOAE TMAPOGOHA PU ITOMELLIECHUH UCITBITYEMOTO 00pa3iia MEeXIy
U3JIy4aTesieM U THapodOoHOM.
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IIpu paboTe CO CTPYHHBIM TECT-O0BEKTOM CIICAYET MMPHUHATh MEPHI I OPEIOTBPALLCHAA OTPAXXKCHUMA
VIBTPA3BYKOBOM BOJIHBI OT €r0 CTEHOK. 1akxXe CacayeT 00eCIICYMTh BO3MOXHOCTb Pa3MEILCHMA I10331d
CTPYHBI M BIUIOTHYIO K HEM XOPOIIIETO OTPaXaTeasd —XCCTKOM MHUIIICHU B COOTBETCTBHH C 4.3.3.2.

JIMTMHY aKyCTHUECKOTO ITYTH MEXTY CTPYHOM M TKAHE3KBUBAJICHTHBIM MATEPHUAJIOM MOXHO YBEJIMYMTh,
€CJIM UCIOJIB30BaTh BTOPOM 00pasell U3 TKAHECIKBUBAJICHTHOIO MAaTEepHaIa, KaK 3TO IMOKA3aHO B HUXKHEH
yacTd pucyHka 1. XKemareapHO, 4TOOR BTOPOM 00Opa3er uMea KOIPPHUIMEHT 3aTyXaHWsl, BABOC OOJIBIIINH,
yeM nepBbid oOpasen. Ecin, HampuMep, TOMIMHA BTOPOro oodpasua cocrasiasieT 0,5 ¢cM, TO €ro MOXHO
MMOMECTHUTh B 3a30p MEXIY KJIMHOM M CTPyHOM, paBHBIHU 1 cM. B 3TOM ciy4yae TOMIMHA CI0S TKAHCIKBH-
BAJICHTHOT'O MaTepvajia, MPOXOoaAuMasl YABTPA3BYKOBBIM CHUTHAJIOM OT JAaTYMKAa OO CTPYHBI, MOXCET OBITh
PACCUMTAHA U3 BBIPAXCHWS, IMPUBCACHHOIO HA PUCYHKE 1. Yroa ¢ pekoMeHayeTcsa BeIOUpaTh paBHBIM 3()°

WA MCHEE.

ITpoOaeMBl MCIIOIB30BAHUA CTPYHHBIX JOILIEPOBCKHX TECT-00BEKTOB CBSI3aHBI ¢ BUOPAIIUAMM CTPYHBI
B INIOCKOCTH 0apadaHoB. BUOparium MOTyT BRI3BIBATh HU3KHUE TAPMOHUKH B CIICKTPE AOIJIEPOBCKOI0 CUTHAJA,
a 3HAQUWUT, U €T0 PACIIMPECHUE, YTO OOCCHECHUT NMPEUMYILECTBA TAKOTO TECT-00BEKTa, KAK MOHOYACTOTHOIO
JOILIEPOBCKOr0 TECT-00bEKTa. DTY IMPpOoOJEeMy MOXHO CHSIThb, IPUMCHSS 00JIC€ YEM OOHY HAIPABISIOIIYIO
OapabaHa, o0ecreunBasi BUOPOUSOISIAIO IBUTATENS, TMOBHIIAS BSA3KOCTh XMIKOCTH B PE3EPBYApE WU
W3MCHSS BEJIMYMHY IIPOBUCAHUSA CTPYHBI. B KadecTBe MaTepuaia 11 CTPYHBI IPAMECHSIIOT XUPYPTHUCCKYIO
IICJIKOBYI0O HATh, MOHOBOJIOKOHHBIM HCHMJIOH WMJIM JICCKY, MACCUK OT IOPTATUBHOIO MAarHUTOPOHA WMJIH
OOJIBIIIME KOJBIIA KPYITIOTO ceuyeHUA. OnpeneacHHBIC NPOOJIEMBI CBSI3aHEI M ¢ HAJIMYMEM Y37Ia HA CTPYHE,
YTO BBI3BIBACT YBECJIMYCHUE AOILIEPOBCKOr0 cursaja. M30exarb 3TOro MOXHO 3a CUET VAJIMHEHMS CTPYHBI,
YTO IO3BOJIMT BBIIOJHWUTH M3MEPEHMS 33 IIPOMEXKYTOK BPEMEHM, KOIZA Y3€J HAXOAUTCI BHE 3BYKOBOIO
My4Ka.

IIpy MCHOIB30BaHUM CTPYHHOTO JAOIIEPOBCKOro TECT-00bEKTA /I UMHUTALIMM MAJbIX KPOBECHOCHBIX
COCYIOB CEUCHHUE pPACCCIHUA HUTH (CTPYHBI) JOJDKHO OBITh TAKMM, KaK U Y MaJIOTO KPOBCHOCHOTO COCY/A.
BDKBUBAJICHTHBIM PA3MEP KPOBECHOCHOTO COCYA JOJDKCH OBITh YKa3aH Ha OMpPKE JOIJIEPOBCKOr0 TECT-00h-
€KTA4.

5.1.2 JIeHTOUHBIM AOILIEPOBCKHM TECT-00BEKT

KOHCTPpYKIIMA 3TOTO TECT-00BEKTA IOAO0OHA KOHCTPYKIIMM TECT-O0BEKTA C ABUXVIICHUCS CTPYHOM,
TOJIBKO BMECTO CTPYHBI UCIIOJIB3VIOT JICHTY KOHECUHOM INUPHUHEBI. TeCT-00BEKT IPEaAHAZHAUYCH 1JIS1 ITOJIYYCHUSA
OMHOM MAOILNIEPOBCKOM YACTOTHI, HO OT PACCEHUBAIOIICHU TOBEPXHOCTH, KOTOpad IIHUPE CECYCHHUA CaMOU
IMIWPOKOM M3 BCTPEUAIOIIMXCS BEH U apTepui. [1peqnoururenpHas mmpuHa JICHTH — 1,5 cM. KoHCcTpyK1ins
JICHTOYHOTO JAOIIEPOBCKOr0 TECT-00bEKTa C TpeMs OapadaHaMM CXEMaTHYHO IIOKa3aHa HA PHUCYHKE 2.
TpeOoBaHMA K Pa3MCIICHUIO JATYMKA HA 3TOM TECT-OOBCKTE TE€ XK€, YTO W A CTPYHHOro. OmHaKko
AMILIMTYA BUOpAIlMM JIEHTHI, KAaK IIPABUJIO,
CYLLECTBEHHO MEHBIIIEC, YEM YV CTPYHHBI.

5.1.3 /IMCKOBBIM JOILIEPOBCKHMM TECT-
00DBEeKT

JTonJ1IepoOBCKHM TECT-00BEKT B BUIC JUCKA
W3 MaTepUaia, SKBUBAJCHTHOTO (II0 MapaMeET-
paM OOpaTHOIO paccesaHUs) KPOBH, TOKA3aH HA
pUCYHKE 2. Takol JOIJIEPOBCKHHA TECT-00BEKT
MpeaHa3HauYeH IS UMUTALIUU COCYAa, CCUCHUC
KOTOpOTro mmpe (POKAIbHOM OONACTH YIIBTPA-
3BYKOBOI'O IIY4Ka, a4 TAKXE IS TOrO, YTOORI
OBUIO OOECIICUYCHO MAKCUMAJIBHO OOJIBIIOE O0-
paTHOE pacceuBaHue. Marepuan Ui JUCKA
IIOJKEH UMETh TY X€ OTPAXATCIbHYIO CIIOCO0-
HOCTb B YaCTOTHOM auamnas3oHe ot 1 1o 10 MI,
YTO M y TJIACTAHBI TOJIMHON 3 CM M3 YCIOBE-
yeCcKOu KpoBH. /JlaT4MK 3 yCTAaHABIUBAIOT OT-
HOCHUTECJIBHO 3TOTO TECT-OOBEKTA TaK, KaK I10-
1 — meuratens; 2 — mick: 3 — natauky; 4 — neHTa; 5— mopmens ~— K@3aHO HA PMCYHKE 2, M aHAJIOTMYHO TOMY, YTO

yKa3aHo B J.1.1 gy CTpyHHOroO AONJIEPOBCKOrO
PUCYHOK 2 — YCTPOMCTBO AOILIEPOBCKHX TECT-O00BEKTOB B TecT-00bpekTa. Ilamarommmii VJIBTPA3BYKOBOU
BUJIC JICHTBI, TMCKA W ITOPLIHS TY4OK JOJDKEH MEPECEKATD JUCK U HE BBIXOIUTD

!
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3a ero Kpas. /Ui moaydeHus y3KOro CIeKTpa o01asi NIMpUHa yAbTPa3BYKOBOTIO ITyYKa JOJDKHA COCTABJISITH
MCHEE ASCATOM NOJMH paguyca, COCIUHSAIONIECTO OCh BPAILICHUS JUCKA M LICHTP ITyYKa.
5.1.4 MonaepoBCKHiM TE€CT-00BEKT IMOPITHECBOIO THUIIA

JTonjiepoBCKMiM TECT-00BhEKT MOPIIHEBOrO THIIA MPUMEHSIOT IJI1 MMMUTALIAW BO3BPATHO-IIOCTYIIATE/Ib-
HOTO JBVDKCHMSI IIOBEPXHOCTCH, TAKHMX, HAIPUMEP, KAK CTCHKHM KPOBCHOCHBIX COCYIOB, IOBCPXHOCTH
nyJabCUpyIOLero cepana ¥ np. CxeMaTMYHO OH IOKAa3aH Ha pUCYHKE 2. OTpaxaTeibHasl CIIOCOOHOCTD
MaTCpHUaIa U NapaMETPhl ABUKCHUS MOPIIHS JODKHBI BO3MOXHO TOYHEE COOTBETCTBOBATH MCCICAYCMOM
cTpyKType. CMEIICHHAE TOPIIHA B 9TOM TECT-O0OBEKTEC PACCUMTBHIBAIOT IO IIApaMETpaM HOPHUBOAA WIH
A3MEPSIOT HenmocpeacTBeHHO. Ilyabcammmu Moryr ObITh 4acTOTOM OT 1 mo 2 I'm M Heobs13aTeAbHO TOYHO
CUHYCOMJAJIbHBIMMU.

5.1.5 TecT-00BEKT B BUIE MAJOTO 1LIAPUKA

B XxayecTBe OCHIWJLTAPYIONICH MUIIICHA MOXHO IIPUMEHSTh M JPYTOM THUII JAOILJIEPOBCKOr0 TECT-00bEKTa
— B BHJC MaJOTO 1mapuka. OH mpeacTaBisicT COO0OM XOPOIIO OTPAKAIOINWNA MAJICHBKUN IIAPHUK JTAAMETPOM
OOBIYHO 1 MM, KOTOpPBIM KOJEOJIETCA C OYCHb MAJOM aMILIATYIOM (1 MKM) moa, IeMCTBUEM TPOMKOTOBOPH -
Teas. OTpaXeHHBIC OT IIApUKa B OOpaTHOM HANpPaBJICHWHW UMIYJILCHL OyIyT MOAYJIAPOBAHBI IO (hasze. HDT1a
(pa30Basg MOLYJISALUA OJCTCKTUPYETCA MPAOOPOM KaK JAOIJIEPOBCKAA 9ACTOTA, PaBHASI YACTOTEC TPOMKOTOBO-
putcis. JlonaepoBCKHM BbIXOHOM CHTHAJ OyAET MAKCUMAJIBHBIM, KOTIa IPUHUMACMBIA JATYUKOM OTPAXKCH-
HbIM OT INapMKa CUrHaja OyaeT Ha 90° caBuHYT IO (pa3e OTHOCUTEIBHO BHYTPEHHEIO OIIOPHOIO CUTHAJIA
JOILIEPOBCKOM YJbTPA3BYKOBOM CHCTEMBI. [lepeMelnas miapuK B mojie JaTUMKA U OIICHUBAS AMILUIATYIY STHUX
MAKCUMYMOB IIPH KaXXJIOM HNOBTOPEHUM 90-rpagycHOTO caBura mo ¢asze, MOXHO IOCTPOUTH IMPOCTPAHCT-
BCHHYIO OTMOAIOIYIO ATHUX aMIUIMTYI, M ONPEIACIAUTh TAKMM 00pa3oM (POKAIBHYIO OOJACTh AOILIEPOBCKOM
YJIbTPA3BYKOBOH CHCTEMBI.

M3-3a CI0XHOU HOPUPOABI pacCesIHUS OT MHUIICHEM B BHIAEC MaJbIX Chpep, B YACTHOCTH CHIBHO
BBIPAXXKCHHOM YaCTOTHOM 3aBUCMMOCTH 3TOIO PACCECAHMSA, TAKOM TECT-OOBEKT HE PEKOMEHAVIOT LIS
ACITBITAHWS MMITYJIbCHBIX JOILIEPOBCKMX YJILTPA3BYKOBBIX CHCTEM MJIM CHCTEM C CWJIBHO CPOKYCUPOBAHHBIM
VIBTPA3BYKOBBIM ITY4KOM.

5.1.6 IIpoTOUYHBIN AOIJIEPOBCKHH TECT-00BEKT

ITpOTOYHBIM AONIEPOBCKMMA TECT-00BEKT MPAMECHSIOT JIJIs ITOJYYCHHS CIICKTpPa AOIVIEPOBCKHX Y9aCTOT,
KOTOPHIM OILICHUBAIOT TIPHM HMCCICIOBAHMM KPOBCHOCHBIX COCyAoB. IIpoduabs CKOpOCTEM KpPOBOTOKA B
MOIEPCYHOM CEUYCHWM KPOBCHOCHOIO COCyIa HE SBISCTCS YMUCTO MapadOJIMYECKAM W H3MCHSICTCS B
3aBUCMMOCTH OT CEpACUYHOro put™Ma. IlapaMeTpsl TaKoro KpoBOTOKa HE TOJBKO TPYOHO, HO M HELIEJIECOO00-
Pa3HO MOICAUPOBATH B JAOIJIEPOBCKOM TeCT-00beKTe. OOBIYHO B TECT-OOBEKTE CTPEMSITCH IIOJIYYUTD
nmapadoIMueCKuii NpopmiIb CKOPOCTEU MPOTEKAHUS KPOBEUMHUTHPYIOLICH XXUIKOCTH KaK HAauOoaee MpOCTO
BOCIIPOHU3BOIUMBIMN.

Hcnonb3yeMy1o 111 U3MEPECHUM 4aCTh MPOTOYHOTO JAOILJIEPOBCKOr0 TECT-00HhEKTa YCTAHABIMBAIOT B
BOJJHOM PE3EPBYyapEe B TOM XK€ CAMOM MMOJOXECHAY OTHOCHTEIBHO JATYMKA, YTO M JJIsl APYIUX TECT-OOBEKTOB.
JlonepoBCKMM TECT-00BEKT, INMOKA3aHHBIA HA PUCYHKE 3, COCTOMT M3 HACOCa, aKyCTHYCCKOM BaHHHI,
OTCTOMHHMKA M BEPXHETO 0aKa IJI CO3JaHMS HEKOTOPOIO THAPOCTATHYCCKOIO JABICHHSA (HAmopa) B
MIPOTOYHOM CUCTEME. 3arpsI3HCHUS U IMY3bIPHKH BO34yXa IIPU HEOOXOOIUMOCTH YIAISIOT (PHMIIBTPOM, a MIOTOK,
IAPAMETPHI KOTOPOIr'O IIPEAIIOIATACTCA U3MEPSITD, PEAIU3VIOT B IPIMOM HEPACTATUBAIOILCHUCS YACTH TPYOKMU,
MIOMEILICHHOM B aKyCTHYECKYIO BAaHHY. MI3MepuUTeabHAas 4acTh TPYOKM OOJDKHA OBITH HACTOJIBKO UIMHHOM,
yTOOBI B HEM YCTAHOBWJICA MAapadOIMUYCCKMU NMPOPHIb NPOTCKAHUSA HMCIOJIB3YeMOM XUAKOCTH. Ilocie
MIPOTCKAHUSA W3 BEPXHEro 0aka 4depe3 PWiIbTp U M3MEPUTCIBHYIO YaCTh TPYOKM XMIKOCTh COOMPACTCS B
OTCTOMHMKE JUISI TIOCICOYIOIICH MOOa4d HACOCOM B BepxHMM Oak. g obecrnedueHMS BO3MOXHOCTH
TPALYUPOBKU TECT-O0BEKTA IO PACXOAY MEXIY M3MEPUTECIHBHOM TPYOKOM U OTCTOMHUKOM YCTaHABJIMBAIOT
TICPEKIIOYACMbIM BEHTWIb ¢ OTBETBJICHUEM K MEPHOMY cocyay. I paayMpoOBKY MPOBOIAT B MEPHOM COCYIE
A3MEPCHUSIMHU O0BbEMA XXKMIKOCTH, IOCTYIAIOIICH B HETO 3a ONpPEACJCHHBIA MHTCPBAJ BpeMeHU. MMHorna
WCHOJB3YIOT KAKOM-JIM0O CHEIUMAIbHBIA U3MEPUTEIIb OOBEMHOM CKOPOCTH.

Hacoc ¥ TpyOKy ciaeayer BHIOMpPAaTh TAKMUMH, YTOOBI YCTPAHUTH KABUTALMIO B XMAKOCTU. Ilpu
WCITIOIB30BAHUM BBICOKOCKOPOCTHBIX HACOCOB WJIM IIPU HAJIUYUU B TPYOKE YUACTKOB C PE3KUM IepenaioM
MMONEPEYHOIO CEYCHHUS B IMPOTECKAIOIIECH XKUIKOCTH MOTYT OOpa30BHBIBATHCA MY3BIPBKHM BO3ayxa. [lOJDKHBI
OBITh CBCICHBI K MUHUMYMY M BO3MYILICHHAS IMMOTOKAa B MECTAX COCOUHCHUSA TPYOOK.
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9 3 / 6

I — BepxHMit 6ak (g co3pmaHua Hanopa); 2 — QUIbTP; 3 — AaTY¥K; 4 — MEPHBIA COCYA; 5 — BEHTWIb, 6 — HACOC;
7 — OTCTOMHUK;, & — aKyCTWYecKad BaHHA, 9 — M3MepUTeIh CKOPOCTH

PucyHOK 3 — YCTpOUCTBO MPOTOYHOrO AOILIEPOBCKOr0 TECT-00hEKTA

5.1.6.1 XuakocTs

KpoBeMMUTUPYIONIAA XUIKOCTh NPEACTABIACT COOOM BOLY WIM APYIVIO XUIKOCTh C AKYCTHYCCKUM
WUMIICOAHCOM, COOTBETCTBYIOILIMM UMIICAAHCY KPOBH, B KOTOPOMU PABHOMEPHO PACIHPEICICHBI PACCCUBAIO-
II[ME YACTHULIBI, TAK YTOOBI XapaKTCPUCTUKHM PACCECUBAHUS YIBTPA3BYKA TAKOMU CYCIICH3UEU COOTBETCTBOBAJIA
XapaKTePUCTUKAM PACCEHMBAHMS KPOBHU. B KauecTBe pacCeMBAIOILETO MAaTepHaja OOBIYHO IIPUMEHIIOT
MMOJTUCTUPOJIOBBIC IIAPUKHU, SMYJAbCHIO TApaPHUHOBOTO (MHUHEPAIBHOIO) MAaCiAa WJIM YAaCTHYKM KpaxMaja.
JI1 1moJjiyueHMS BA3KOCTH, CXOIHOM C BA3KOCTBIO KPOBHU, B XMAKOCTb JOOABJSIOT INIMLEPUH. KUIKOCTD
MOXET OBITH AECTAa3MPOBAHA, KaK OMMCcaHo B J.1.7.

5.1.6.2 HcnrwITarenbHass TpyOKa

TpyOKa gJo/KHA UMETh 33aJaHHBIA M OJJUHAKOBBIN MO JJIWHE BHYTPEeHHUN guaMeTp. CTeHKM JOJIKHBI
OBITH JOCTATOUHO IPOHMIIAEMBI I YABTPA3BYKA, NOJ/DKHBI O0CCIICUMBATH MUHMUMAJIBHOE MCKAXCHUE
VIBTPA3BYKOBOI'O IY4YKa MIPU KPUTUYCCKUX YIVIAX MAJCHUS, YTOOBI HE BBI3BATh IMOTECPM CUTHAJIA B HU3KO-
YACTOTHOM YaCTH AOILICPOBCKOr0 CHEKTpA.

MarepuanoM 11 TPYOKHM MOXET ObITh, HANIpUMEDP, LicuiopaH. CKOpOCTh 3BYKAa B CTCHKE TPYOKH
IOJDKHA OBITH MCHBIIIC, YEM B IIPOTCKAIOLICH MO HEM XUAKOCTH. CYIECTBYIOT TECT-O0OBEKThI, B KOTOPBIX
XWJIKOCTh NPOTEKACT HE MO TPYOKE, a 4epe3 IMHHOE OTBEPCTHE B OJIOKEC M3 TKAHCAKBUBAJICHTHOIO
MaTepruana. OTO0 CBOOAMT K MUHUMYMY WIH IIPeIOTBpAalliaeT BOoOIe pedpakiivuio VIBTPA3BYKOBOTO ITyYKa,
BBI3BIBAIOIYIO TIOTEPM CUTHAJA B HU3KOUYACTOTHOM YACTH JOIUIEPOBCKOTO CIIEKTPA.

Bo3MOXHOCTh IPUMEHEHUS TEX WIM MHBIX MATEPHUAIOB I TPYOOK MOXHO MCCICIO0BATh, HAOIIO1As]
34 JOILIEPOBCKHUM BbIXOAHBIM CUTHAJIOM 110 aHAIM3aTOopy cnekTpa. Ilpu maMuHapHOM IPOTEKAHUM XUIKOCTU
VPOBEHb CUTHAJIA HE JOJDKECH M3MEHITBHCS HA YaCTOTAX BHIIIEC HUXHEM 4YaCTOTHI Cpe3a AOILIEPOBCKOM
YJIbTPA3BYKOBOH CHCTEMBI.

5.1.7 AxycTtudeckasa BaHHA
N3MmepeHnss ¢ MpUMEeHEHUEM AOILIEPOBCKHX TECT-00BEKTOB, pacCMOTpeHHBIX B 5.1.1—5.1.6, cnenyer

MMPOBOJIUTD TaK, YTOOBI TECT-O0OBEKT U IOBEPXHOCTh MCIBITYEMOIO JATYWKA HAXOOWINCh B aKYyCTHYCCKOM
BaHHE, 3alIOJTHCHHOM BOJOM 33JaHHOM (OrOBOPECHHOM IJI1 JAHHOIO TECT-O0BEKTA) TEMIICPATYPhl. AKYCTH-
yeckass BaHHA MPEIACTaBIsSIET COOO0M 0aK MOIXOOIINUX pa3MEpPOB, CTEHKU, JHO U BOAHAs INOBEPXHOCTD
KOTOPOI'O MOKPHITH aKYCTUYECKM IOIJIOIIAIONMM MartepuaioM. IIpoBepuTh CyILECTBOBAHUE IIOMEX W
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OTPAXEHUM OT CTCHOK 0aKa M IMOBEPXHOCTHU BOJBI JOCTATOYHO MPOCTO, €CJIM HEMHOTIO OTOABUHYTH JATUUK,
TaK YTOOBI YJIBTPA3BYKOBOM NYYOK HE MNOMNAJAJ] HA U3MCPMUTCIABHYIO 4aCTh TECT-OOBEKTA, M CIACIMTH 34
BBEIXOJHBIM CHUTHAJIOM MCIIBITYEMOI'O IpHOOpa IO aHaAIM3aTopy cnekrpa. IlpuM 3TOM IIpMBOL OABUTATEIA,
HACOCa MJM BUOparopa JOJKEeH OBTh BKIWOYeH. HabmogacMbld OCTATOUYHBIM JAOILIEPOBCKHM CHMIHAJ,
SIBJISTIOIIMMACA 1IIIYMOBOM IIOMEXOM, OYIET BBI3BAH PA00OTOM ATHUX YCTPOUCTB. 110J1e3H0 TakXe U HAOMIOACHUE
34 UBMECHECHUSAMMU JOIJICPOBCKOIO CHIHAJIA C JATYMKA, HANIPABICHHOIO HA U3MEPHUTEIBHYIO YACTh TECT-00b-
€KTa, IIPH KOJCOaHUAX TTOBEPXHOCTH BOIbI WIM 3aIYILIAIOIIECTO IMOKPHITHUS C aMIUIMTYA0M B IIOJIBOJHBI WA
oouee.

BMecTo akycTMYECKOM BaHHBI ¢ BOAOM WHOINA HUCHOJB3YVIOT JOIUICPOBCKHE TECT-00BEKThI B BHIC
0JI0Ka, 3aIIOJTHCHHOIO aMOP(PHBIM BEILICCTBOM HA OCHOBE TKAHCIKBUBAJICHTHOTO TEJISI, B MAaCCE KOTOPOTO
CO3aHbl OTBEPCTHUS ISI IPOTOKA XUIKOCTH. [lapaMeTphl TaKux TeCT-O0OBEKTOB OLICHUBAIOT C IIOMOIIBIO
VJIBTPA3BYKOBOT'O 3XOMMITYJIBCHOIO CKaHepa. BUauMbie HA MOHUTOPE CKAHEPA OTPAXECHUS OT CTEHOK OJIOKA
IOJDKHBI OBITH C1a0ee OTPaXKCHUI OT UMHUTATOPOB KPOBEHOCHBIX COCYIOB.

Hcnoap3yeMasa B aKyCTHYECCKOM BaHHE BOJA JOJDKHA OBITh IPSABAPUTEIABHO ACTa3sUpPOBaHA METOIOM
KUITTYCHUA M TOCICAVIOIETO OXIAXKICHUA 10 KOMHATHOM TEMIIEPATYPHI B 3aKPHITOM EMKOCTH MJIM METOIOM
BaKyyMUpOBaHHUd. Ilpy 3anmoHEHWMM BaHHBI BOAOHM CACAYET M30€raTth NONAJaHWUS B BOAY BO3MAVIIHBIX
y3BIPBKOB. BOooy B BAHHE MEHSIOT PErYJISPHO, KaK IIPAaBUJIO, OJUH Pa3 B HEACIO WIHW BCIAKHUM pa3, KOraa
MMOBBIIIACTCSA YPOBEHb IIIYMOB CUCTEMBI.
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ITPUJIOKEHHME A
(CIIpaBOYHOC)

J1omJIepOBCKHE CHCTEMbI HENPEPHIBHOM BOJIHDI

A.1 OgHOoKaHAJIBHAA CHCTEMA

CTpyKTypHass cxeMa OJHOKAHAJILHOM AOILIEPOBCKOM YJILTPA3BYKOBOM CHCTEMBI ITOKa3aHa HA pUCYHKE A.l. Ecim
OIMOPHOC HAIIPSKCHUE I ACTCKTOpPa IOAAIOT OT MATy4JaTeasd (JaT4MKa), TO CHCTeMa OyiacT HEHampamicHHOM. Ecim
UCIIOJIL3YIOT OTACIBHBLIA TCHEPATOP, TO CHCTEMA OyICT HANPABJIECHHOM. B STOM Cy4yac BhIXOQHOM CHTHAJ JOILIEPOBCKOH
JACTOThI OVACT COACPXKATH CYIICCTBCHHVIO COCTABJIAIONIVIO HA YACTOTEC, COOTBETCTBYIOIICH PA3ZHUIIC YACTOT BO3OYKIIEC-
HHAS M3AYyYaTeasi M ATOro reHeparopa (IIpH HCIMOABMKHOM MHINCHW), M TOTAA I MOAABICHHUS STOM COCTABRISIONICH
CICAVET MCIOJB30BATH Y3KOMOJOCHEIA (HUABTP. BbIXOAHOH CHTHAJ JOILVIEPOBCKOM 9aCTOTHI OVICT MMETH 4YacCTOTY,

[TloodepepHoe

[1peob- A NOAKIOHEHNE [eHepaTOp
pasoBa- MOLLIHOCTHA cUrHana

Tenb N\ / CMELLEHUS

N/
OnopHoe
HaNpsXXeHue

[peob- Bbicoko4ac- Hu3kouaCTOTHbIN
pasoBa- TOTHbIN [eTeKTop yCUNUTENbL

Tenb YCUINMUTENDb n PUnbTp

Ayavo- 4 AdnHamMuk
yCUnuTenb
K BHELWIHEMY
OUHAMUKY

. =D Cretockon
Ayano-

YCUWIIUTEIb

4 ¢y lonoBHbie TENEOHBI

[onnepoBCKUA BLIXOOQHOW pasbeMm

[Mpeobpa3opa-
Tenb
4acToThbl B
HanpsHkeHue

[eHepaTop MO-

AYINUPOBAHHbIX
KonedbaHum

[1peobpasora-

TEJlb
HacTOTbl B Camonucedy

HanpsHKeHue

A

AHanmsarop AHanusatop

crnekTpa

cnekTpa

PucyHok A.1 — biok-cxema oJHOKaHAJIbHOM AOILIEPOBCKOM YIbTPA3BYKOBOM CHCTEMDI,
YYBCTBUTCIBHOM IO HAITPABICHUIO
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OTVIMYAIOIIYIOCSA OT YaCTOThI, KOTOPVIO JACT TCHEPATOD, JHUIIL IIPU ABMKCHUM MHUIICHH (PACCEUBATEICH). 3HAK DTOMU
YaCTOTHOM pa3HUILI OVICT 3aBUCECTh OT HAITPARICHUS ABXKCHUS MUILICHU M OT Y4CTOTHI TCHEPATOPA.

Ha pucynke A.l moxKa3aHbl HECKOJBKO THUIIOB BBIXOAHBIX YCTPOMCTB. IIouTH BO BCEX CHCTEMAaxX MCHOJB3VIOT
VCWINTCIIb aYAMOCHTHAJIA M BCTPOCHHBIMA (MHOINA M BHCIIHMWI) TUHAMMK. AVAMOBBIXOJ MOXCT TaKXKC padoTtatk Ha
TOJIOBHBIC TCAC(MOHBI MM HAa MATHUTHYIO KATVIIKY 3BYKOIMPOBOAHOM TPYOKH IJIA CBSI3M C YVXOM, T. €. HA OOBIYHBIA
MEIUIMHCKUIA CTCTOCKOIL.

JIns TOAKIMOYCHUS BHCIMHMX M3MCPUTCIABHBIX MM 3aIMCHIBAIOIIUAX YCTPOMCTB MOXET OBITH IIPCAYCMOTPEH
JOILICPOBCKMI BBIXOJHOHM pa3beM (pUCYHOK A.l). D10 OBIBacT HeoOXomMMO i1 O0JICC ACTAIBLHOIO MCCIACHOBAHUS
JOIUIEPOBCKOr0 BBIXOHOI0 CHMTHAJIA, OOLIYHO IIPEACTARISIONICTO COOOM CIIEKTP MHOIMX AOILVIEPOBCKHX YACTOT, ITPOIY-
IIAPYEMBIX PACCEUBATCIIMHA, ABIKVIIIUMUCS C PA3TAYHBEIMA CKOPOCTSIMMU.

HHOrma nomiepoBCKue YiabTPA3BYKOBBIE CHCTEMbI IIPUMCHSIIOT IS OIIPCACIACHUS ITIapaMETPOB CEPALICONCHUS TIOAA
A MaJIOCKOPOCTHOTO JBHKCHHSA APYTUX PACCEUBATEIICH, KOTOPHIC IIPUBOIAT K JOILICPOBCKOMY CABHUTY, Y4CTOTA KOTOPOTO
MECHBIIIC TOPOra CABIIUMOCTH. B 3TOM Ciydae g IMOJAYyYCHUS CUTHAJIA B JUAIA30HEC BOCIPUHUMACMEIX YXOM 44CTOT
IMIPUMCHSIOT IIPCOOPA30BATCAbL YACTOTHI B HANIPSDKCHUEC U TCHEPATOP MOAYJIMPOBAHHEIX KOJAcOaHui. /st cucTeM 3TOro
THIIA IPUMCHSIOT M OMMMCAHHEBIC BBIIC ayJAOBBIXO/HI.

IIpeobOpa3zoBaTeib YaCTOTH B HAIPSKCHUE (PUCYHOK A.l1) MCITOMB3YIOT Id BEIPAOOTKM HAIPSKCHUS, IIPOIIOP-
IIMOHAJILHOTO OTHOCHUTCIIBHOM CKOPOCTH ABWKCHUS., DTO HANPSIKCHUC MOXKET OBITh 3aIITMCAHO HA CAMOIIMCEI[ B BUJC
BOJTHOBOM (POPMBI (3aBUCUMOCTH OT BPEMCHH) CKOPOCTH KPOBOTOKA.

YacTOTHL B CIICKTPE AOIIEPOBCKOr0 BIXOAHOI0 CHTHAJA MOTVT OBIThH 3aIIMCAHBI C IIOMOILBIO aHAAU3aTOpa CIICKTPa
A caMOMmMCIa KaK (pyHKIMS BpeMeHHU. CyIIEeCTBYET HECKOJIBKO TUIIOB TaKOU O00pabOTKM: MMOCTPOCHUE BPEMSI-UHTED-
BAJIGHBIX TUCTOTPAMM ; JIMHCHHAA 9aCTOTHAS MOAYJISIHST; AP poBoc Ipcodpa3zoBanuc Pypre; OBICTPOC MPcOOPA3OBAHHAC
Dyppe; cKaTHe BPpEMEHH M MapaUICAbHAsg (QUILTPAIHAS.

A.2 J/IByXKaHAJIbHAA CHCTEMA

B BepxHEH yacTH pUCYHKA A.2 MOKa3aHa OJIOK-CXEeMa JBYXKAaHAJIBHOTO JOIUIEPOBCKOIO IIPMECMHHUKA, ODCCIICUH-
BAIOLIECTO OIPEACICHUE HAIIPABICHUS C UCIIONB30BAHUEM TCXHMKHM (Pa3HUpPOBAHUS WJIA OJHOCTOPOHHEH (DMILTpAIUN.
B Takoi cucTremMe OTPaXCHHBIMA VIIBTPA3BYKOBOM CHTHAJ C AOIUICPOBCKHAM CABHTOM IIOCTYIIACT HA JBA KaHAJAA, YbH
IIPUEMHHUKHA BO3OYXTAIOTCH HA YaCTOTC HMIIYYCHUS 4epe3 (Pa30oCABUTAIONIYIO IICTOYKY C Pa3HOCTHIO 90° Ha BRIXOAAX.
O™ aBa KaHajaa MoOryTr OweITh 0003HaYcHBI Kak BbBIXOJl «A» m BBIXOJl «B», a B HECKOTOpPBIX Ciy4asix — KdK
KBagpaTypHbIC KaHATBl. Kaxmas U3 BRIXOAHBIX LIETIEH MOXET OBITh ITOAKIIOYCHA K OTACIbHOMY BBIXOJHOMY YCTPOMCTBY,
KaK 3TO IIOKAa3aHO B HMKHEH 4acTH pUCYHKA A.l. Takoe mogkmodyeHrue OOBIMHO OCYILECCTB/SIIOT IO ayAUOKAHAIY.

Buixog "A"
0 )

KsagpaTypHbIW B4 dounbTp Llenb caBura
AeMoAaynaTop (ayauo) dasbl

Bixoa "npamoro”
KPOBOTOKA

Yeunurenb [ eHepaTop Yeunutenu
NPpUEMHUKA nepenat™uMka

’ Bbixoa "obpaTtHoro”
+90° KPOBOTOKA
KBagpatypHbii BY dounbTp Llenb caBura

AemMoaynaTop (ayauo) ¢asbl

Bbixoa "B"

BxogHoW KaHan KeagpaTypHbIiA DUNLTP
"AY MOCAYIATOP

015

K aHanEHsaTopy [eHepaTop cUrHana
¢ bld CMELLEHUS
BxogHoOU KaHan KeagpaTypHbIiA OUNLTP
wgr MOAYNATOP

O6o03HaueHus: BIIMPD — OvicTpoe nmpeodpazoBanue Pypre; B4 — puabTp BEpXHUX 4aCTOT

K aHanunaartopy

criekTpa
HeHanpaBneHHoro

npuema

PucyHok A.2 — JIBa BapMaHTa IMOCTPOCHUS CHCTEM HAIIPABICHHOIO IIpHEMA
U 00OpadOTKHU JAOIJIEPOBCKOr0 CHrHaJIA
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Ha Bx0I¢ MHOTHX BBIXOAHBIX YCTPOMCTB, MCIIOJIb3YCMBIX B HANMPABJICHHBIX JOILIEPOBCKHX YJILTPA3BYKOBBIX CHCTE-
MaX, CTOSIT YCTPOMCTBA OOpabOTKM KBaApPAaTYPHBIX CUTHAJIOB, KAK 9TO IIOKA3aHO B BEPXHCH 4aCTH PUCYHKA A.2. OHH
BKJIIOYAIOT VCTPOMCTBA IIPCOOPA30BAHUS YACTOTHI B HANPSDKCHUE. BBIXOMHBIM CHUTHAJIOM STHUX VCTPOUCTB SIBIASICTCS
BOJTHOBAsI popMa HU3KOYACTOTHOTO HAIIPSDKCHUS, KOTOPYIO MOXHO 3aIMcaTh, HAIIpUMEP, Ha camomucell. I1omsipHOCTE
9TOTO HANPSKCHUS IMOKA3BIBACT HAIPABICHUC TCYCHUSA. IIpUMEHSACMBIC B OTHUX CHCTEMAX aHAIMU3ATOPHI CICKTPA,
HUCIIOIB3VIOIIUE, HATPUMED, OBICTpOE mpcodbpazoBanue Pypre, TAKKE MOAKIMIOUYAIOT K BeIXOAaM A M B, Tak Kak U B
9TOM CJIV4Yac HCOOXOMUMO MPUMECHECHUE KBAIPATYPHEIX VCTPOMUCTB.

Ha pucyake A.2 ITOKa3aHO TaKXKE, KaK MCIIOIL3VIOT M POKOIMOIOCHBIC (Pa30BpAIIATC/IM I ITOIYICHUS CIIEKTpa
BEIXOJAHBIX CUTHAIOB, VYUTBIBAIOIIMX HAIIpaBacHUE. BRIXOMHBIE CUTHAJIBI STHUX LIEIICH OoTIM4YaloTcd 1Mo dase Ha 90°, ecmu
pPa3HOCTE (a3 Ha Bxoac paBHA ()°. CIIEKTP BBIXOAHBIX CHTHAJOB JAOIIEPOBCKOM 9ACTOTHI OT PACCCUBATCIICH, TIPUOIMKA-
IOIUXCS K JAaTYHKY, CVYIIECTBYET TOJILKO HA BBIXOAE <«IIPIMOTO» KPOBOTOKA, a4 OT PACCEHBATEJICH, IBIKYIIHUXCI B
OOpaTHOM HAITPABICHUM — HA BBIXOAC «O0pPAaTHOIO» KPOBOTOKA. KaxXIbiii M3 ATUX KAHAJIOB MOXET OBITh IMOAKIIOUCH K
OTACIbHOMY BBIXOJAHOMY YCTPOMCTBY, KaK 9TO ITIOKA3aHO B HIDKHCH 9aCTH pUCYHKaA A.l.

J11s1 BBIACACHUSI HATPABJICHU S MOXHO MCIIOIBb30BATh M AHAIU3ATOP CIICKTPa, HC UMCIOIIWM STOM (DYHKIMHA, CCIIU
B CXCMY NpHOOpPAa BKIIOYHUTH JOIOJHUTCIBHBIM TCHEPATOP CUTHAJIA CMCIICHMS, KAK 9TO ITOKA3aHO HA PUCYHKE A.2. B
TAKOM CXCME YaCTOTY, COOTBETCTBYIOIIYIO HYJICBOM CKOPOCTH PACCECUBATEIICH M KOMIICHCUPYCMYIO YaCTOTOM HU3KOYAC-
TOTHOI'O TI€HEpATOpa, MPCACTABISIOT HYJICBOM JMHHUCHU HA HKpaHE. boace BBICOKME YacTOThI, COOTBETCTBVIOIIUC
IMIPUOIMKECHUIO PACCEUBATEIICH, OYAVT IIPEACTARICHE] JMHUCH, PACIIOJOXKCHHOM BHIIIC HYJICBOM ITUHUH, a4 D0JICC HU3KUE
YacCTOTHhI, IIPECACTARISICMEIC JTMHUCH, PACIIOIOXKECHHOM HUXKE HYJICBOU JMHUHU, OVAYT COOTBETCTBOBATEH VAAISIOLIUMCSH
PACCCHBATCIISIM.
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ITPUIOXEHHUE b
(CIIpaBOYHOC)

O0ocHOBaHHE HEKOTOPBIX MOJIOXKEHHI HACTOSIIEI0 CTAHAAPTA

YcTaHOBIACHHBIC B HACTOSILEM CTAHAAPTC BUALI U3MCPCHUM, HECOOXOMMMBIX I OIPECACICHUS OCHOBHBIX
XapAKTCPHUCTUK AOILIEPOBCKHX YJIbTPA3BYKOBBIX CHCTEM, ITOAPA3AC/IAIOT HA TPU KATCTOPUH:

- UBMEPCHHUS, BBIIOJIHACMBIC IIPU PETYSIPHOM KOHTPOJE TECXHUYECCKOI'O COCTOSHUS CHCTEMbI, ITPOBOAUMBIC B
KJIMHUKAX U Ha (PUPME-HU3TOTOBHUTEJIC IS TOTO, YTOOBI VOCAMTHCS, YTO CHCTEMAa pPAOOTACT MPaBUJIBHO WIM HUMEET
TPEOYEMVYIO UYBCTBUTEIBHOCTE. PE3yabTaThI 2TUX UBMEPCHUHN JO/KHEI OBITh MPEACTARICHEI B TAKOU (pOopMe, YTOOBI OHH
ObLIA TIIOJIC3HBIMU JJIS Bpadeu, padoraroimx ¢ mpudbopoMm. Hampumep, pacCcToOSHUS 0 OMIPEACICHHOTO KPOBCHOCHOTO
COCY/ia, B IIPECACAaX KOTOPLIX CHCTEMA 001a1acT HCOOXOAUMOM YYBCTBUTCIBHOCTBIO, JOJKHEI OBITE BEIPAXKEHEI C YYETOM
CPEIHETO 3aTyXaHUS B TKAHAX YCJIOBCUCCKOTO OPraHU3Ma;

- Dosiee OOLIMPHBIC U TIIATCABHEIC U3MECPEHU A, KOTOPBIC IIPOBOJAT PEXE, OOBIMHO B TOM CAy4yac, KOrma CHCTEMAa
HE 00CCICYMBACT BBLITOJHCHUS TPEOYyeMbBIX (PYHKIMHU. Pe3yiabTaThl 3TUX M3MEPSCHUU JOJ/DKHBLI OBITH IIPCACTABICHLI B
dopme, yIOOHOM I CpaBHECHUS CO CIICIIM(PUKAIMSIMUA U3TOTOBUTECIIS;

- BBIIIOJHICMBIC HM3TOTOBUTCIIEM HM3MEPCHHUS CHCTEMbI KAaK IICJIOTO, HA OCHOBC KOTOPBIX MOXHO ITPOBOIUTH
UCHBITAaHUA TUa. Ilpu 5TOM AOCTOBEPHOM BEIOOPKOM 00pa31[0B MOXHO IOATBEPAUTH, VIOBICTBOPACT JIM ITAPTUS
TAHHOM IMPOAYKIIMU TPCOOBAHUSAM CIICIIM(PHUKAIUHA.

HexkoToprie 001Me TpeOOBaHUS K IMPOBEACHUIO U3MEPCHUU M3I0XCHBI HUXKC.

BHayaje cUCTEMYy HACTPAMBAIOT TAKUM 0O0pa3oM, 49TOOBI YAOCTOBEPUTHCS, YTO OHA PA0OTACT M 4YTO HAUACHEI
o0sacTe (MM 00J1IaCTH) €€ HAMOOJBIICH YYBCTBUTCABHOCTH. OTH HAYAJBHBLIC YCJIOBHUS M3JIOXCHBI B 4.2.2 u 4.2.3
HACTOSIIECTO CTaHaapTa. JlomycKaeMbIc IIPEACAbI HANIPSKCHUS MUTAaHUS OTOBOPCHEL B 4.2.1. MeTtomuka u3MepeHUHA
VPOBHS 1IIyMa, HCOOXOAUMBIX JI/IS OLICHKM PE3VAbTATOB APYIUX U3MCPCHUM, KPATKO U3JI0XeHA B 4.2.4.

IIpu u3MepeHUIX YACTOTHOM 3aBUCUMOCTH, OrOBOpcHHBIX B 4.3 u 4.3.1, oneHUBAIOT CIIOCOOHOCTL CHCTEMBbI
M3MEDATH MapaMETPhI OBICTPOrO (HAIIPUMCED, 9EPE3 YIACTKHM CTCHO34a) WM 3aMEIJICHHOTO (HaITpUMED, B BECHAX WM IIPH
3aKVIIOPKE) KPOBOTOKA. 11OrpeiirtHOCTE OMpeAcICHUS YaCTOThI, MHAUIMPYECMOM BHIXOAHBIMA YCTPOMCTBAMH, OILICHUBAIOT
B COOTBETCTBUH C 4.3.2. U3BECTHO, YTO IIPUEMHHUKH CUCTEM KOMMVHUKAIIMM, PAOOTAIOIIUE HA TCX XK€ IPUHIUIIAX, YTO
A JOILICPOBCKHUEC IMPUECMHUKH, UMCIOT OIIPCACICHHEBIC ITPOOJICMBI ¢ IPHEMOM OOAbIIMX CHTHANAOB. I1osTomy B 4.3.3 1
PEKOMEHAYETCS IMIPOBCACHUE COOTBETCTBYIOIIUX U3MEPCHUMN.

Ilo pe3yabTraTamM omucaHHBIX B 4.4, 4.4.1 n 4.4.2 n3aMepeHHIT TPOCTPAHCTBCHHBIX XaPAKTCPUCTUK YYBCTBUTCIIb-
HOCTHU BBISIBISIOT CITOCOOHOCTH YCTPOMCTB ONPEACIATE OMU3KUE K JATYUKY CTPYKTYPBI, TAKUC KAK IMOAKOXHEIC BCHEI
A APTCPUH, A TAKXKEC JAICKO PACIIOIOXCHHBIC CTPYKTYPHI (HATIPUMCED, V ITOJMHBIX ITAITACHTOB). VCTIOIBE30BAHUE JATYNKOB
JUIS Pa3ACABHOTO IIPUEMA U U3JIYICHHUS B CACTEMAX HCIIPEPHIBHOM BOJIHBEI OOBIMHO OIPAHUMYMBACT ATU IIPEACAbL. Takue
K€ IIPOCTPAHCTBCHHBIC OTPAHUYCHUS CYIICCTBYIOT 11 POKYCUPYEMBIX JATIYMKOB B UMITYJILCHBIX CHCTEeMax. IIpocTpaH-
CTBCHHBIC OTPAHWYCHUS YYBCTBUTCIBHOCTH, OMPCACASICMBIC IIPU DTUX U3MEPCHUSX, MOTYT OBITh MCHOJB30BAHBI KaK
KPUTCPHUM KAYECTBA UCIIBLITYEMEBIX JATYUKOB, OMHAKO PTHU OTPAHUYCHUS MOIVT 3aBUCCTH OT MX Ha3HAYCHUA. B 0o01IeM
CJIy4ac ITPOCTPAHCTBCHHVIO 00JaCTh, MOCTYITHYIO IS MCCICAOBAHUM MOILIEPOBCKOM CHCTEMOM, XKCJIATCIBHO MMETh
Oomb1110M. JU1g cieMaILHBEIX IPUMEHEHWIA OHA MOXET OBITh OTrpaHHYCHA, YTOORI M30€XaTh HEXKEIATEIBHBIX 2P (PEKTOB,
CBSI3aHHEIX ¢ MHTepGepeHIMeH. I1pu usMepeHrsix mo 4.4.2 onpeaesmoT MU PUHY 30HBI 9YBCTBUTCIBHOCTH ((POKAIBLHYIO
00J1acTh JaTyrKka). bonee y3Kas 30Ha JacT BO3MOXHOCTE PA3ACIbHOTO MCCIACAOBAHUS OIM3ICKAIINX COCYIOB, OJTHAKO
OHa TPeOyeT 0oee TOUYHOM IOCTUPOBKH JATYMKA, YTO VBCIMIUBACT BPEMsI, HCOOXOMMMOE 11 O0CaCIOBaHUS MAIIACHTA.
JI711 HEKOTOPBIX IIPUMCHCHMM, TAKMX KAaK M3MEPCHUSA IIApaMCETPOB CEPALICOMECHUSA ILIOAA, YAbTPA3BYKOBOM ITYYOK
BOOOILIC HE NJOKEH OBITH CPOKYCHUPOBAH.

B mompasnesie 4.5 HACTOAIIETO CTAHAAPTA JAHBI PA3IMYHBEIC CIIOCOOBI OIPEACIACHUS PpadodeH JacTOTbl. DTO
HEOOXOAUMO, YTOOBI YIOCTOBEPHUTELCS, YTO padodas 9acToTa CHCTEMbl COOTBCTCTBYCT IIPUMCHSICMBIM JATIYUKAM.

JIJ151 cHcTeM ¢ H30HpPaTEeIbHOCTHIO O HANMPABJICHUAM U3MEPCHHUS IIPOBOIAT AJI KaXA0I0 U3 JBYX KAHAJIOB, KaK
9TO yKa3aHo B 4.6. Paccmorperanie B 4.1—4.5 naMmepeHUS MPOBOOAT TAKXKE OTAECABHO JJIS KaXAOTO KaHaxa. Takue
CHCTEMbl MCIBITHIBAIOT HAa CIOCOOHOCTH BBLACAATHL HampasiacHUSI. UCTOYHMKOM AcdeKTa CHCTEMbl MOXET OBITH
IIOTPEITHOCTh IMOAAepXKaHus (a3bl TeHepaTopaMM, MOKa3aHHEIMH Ha pUCYHKE A.2 mpmiaoxeHus A. B 4.6.1 pac-
CMOTPCHEI U3MECPCHHUS IAPAMETPOB BBIXOAHBIX YCTPOMCTB, AHAIU3UPYIOIIUX CIECKTP. XaPaAKTCPUCTUKHU IIPEOOPa30-
BATCJISL YaCTOTHI B HAIIPSIKCHUE, MCITOAB3YEMOT'O B YCTPOMUCTBE 00padOTKH KBAJAPATYPHEIX CUTHAJIOB M ITIOKA3aHHOTO
Ha PHUCYHKE A.2, U3MEPAIOT, UCIIOJIB3YSI TECT-O0BEKT C ABYMS IMPOTHBOIIOJOXHEIMHA KpOBOTOKaMH (cM. 4.6.2). DTa
CUTyallUsI TUIIMYHA I CIOy4acB OJM3KOIO PACIOJOXCHUSA apTCcpUM M BeH. JOIICpOBCKUE CUTHAJIBI, COOTBETCT-
BVIOIIIUE ITPOTUBOIIOJIOXHBIM HANIPABIACHUSIM, MOI'YT BO3HUKATE U IIPHU OOCICIOBAHUU OJHOTO COCYJA, CCAU B HEM
MMCEETCH JIOKaabHAasA TYPOVICHTHOCTS.
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PacnpeaencHre CKOPOCTEH KPOBOTOKA B KPOBCHOCHBIX COCYAX IPHUBOAUT K BOSHUKHOBCHHIO IPYIIIIEI 9aCTOT,
T. €. K JOILNIEPOBCKOMY CHEKTPY. TouyHass oOpabOTKa ITOr0 CIEKTpAa BaXHA I ONMPEACACHUS OOBEMHOM CKOPOCTH
KpOBOTOKA. METOMBI OLICHKM IOTPEINHOCTH 3THX M3MEpeHHMU HM3TOXEHBI B 4.7.1 m 4.7.2 HacTodAlero craHaapTa.
MeTomuka M3MEPECHUM 9aCTOTHI MAKCUMAJIBHOIO CUTHajJIa paccMoTpeHa B 4.7.2 Hacrosero ctagaapra. I1o »Toi xe
METOIUKE MOTYT OLITh U3MEPCHBI aMIUTUTYAA U IIIUPHUHA ITOJOCH] APYTUX CIIEKTPAJILHBIX COCTaABISIONINX.

B paznesie 5 HacTOSIETO CTAHAAPTA MPUBCACHBI THIIMYHBIC KOHCTPYKIIMA U O0JIaCTH IIPUMCHCHUS HEKOTOPHIX
THUIIOB JOILICPOBCKUX TECT-O0OBEKTOB, KOTOPHLIE MOTYT OKA3aThCd HEOOXOMUMBIMH U1 MCIIBITAHUM. YIX BEIOOD 3aBUCHUT
OT GYHKIIMOHAJILHEBIX XapaAKTCPUCTAUK CHCTEMbBI M PEIIACMBIX C €€ ITIOMOIIBIO 3a1a4.
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ITPUJIIOXEHUE B
(CIIpaBOYHOC)

buomorpacdun

[1] MBK 61102:1991* HU3zmepeHue U OMUCAHUE VIBTPA3BYKOBLIX IIOJICH C MCIIOJIL30BAHUEM TUAPOPOHOB B YaCTOTHOM
muana3zoHe ot 0,5 mo 15 MI'1

* OpurnHan MexayHapoaHoro cragnapra — B0 BHUHUKM T'occrtannapra Poccum.
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