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BBenenue

PaGoraloiiie B HENMPEPHIBHOM PEXHMME U3JIYyYSHMS AOTUIEPOBCKHE YIBTPA3BYKOBHIE TPHUOOPH IJIst
M3MEPEHMI pacxoa, U3MEPHUTEIH CKOPOCTH M JATYMKM CEpALCOMEHUS IUIOAA IMMPOKO MCIONIB3YIOTCS B
KIMHUYECKOM NPAKTUKE. DTH THITHI MEIMIIMHCKMUX YIBTPa3BYKOBBIX IPHOOPOB U3MEPSIOT YACTOTY IOILIE-
POBCKOIO COBHMTa, KOTOPHIM XapaKTepHU3yeT M3MEHEHME YACTOTHI OTPAXCHHOM YJIBTPA3BYKOBOM BOJIHHI,
BBI3BAHHOE NIEpeMEILIEHIEM OTpaXxaTes (pacCeuBaTesis) OTHOCHTEIBHO YIBTPa3BYKOBOTO AaTyMKa. Yacrora
JIOIUICPOBCKOTO CIBHTA IIPOIOPIHMOHAIBHA M3MEPACMON CKOPOCTH, BHIPAXACMOW MPOCKIUCH BEKTOpPA
CKOPOCTH JIBMKCHHMS OTPAXATEIS Ha PAaUyC-BEKTOP, COCAMHSIOIIMNA JATYMK U OTPAXATE]b.

B HacTosII1IEM CTAHIAPTE UTOXEHBI METOIBI, KOTOPHIE PEKOMEHIYETCA TTPUMEHSITD IS OTIPEICICHAS
PA3IMUHEIX (GYHKITHOHANBHEIX XapaKTEpPHCTUK IOTUICPOBCKUX YIBTPA3BYKOBHIX MPHGOPOB HEMPEPHIBHOM
BOJIHEI. DTH METOEI MOXHO HMCIIOJIE30BAaTh W IS JOTUIEPOBCKHUX MPHOOPOB MMITYJIECHOTO M3TYICHUS, XOTS
B 3TOM CJIyyae HeOOXOIMMO IPOBOIUTDH AOTIONHUTENBHBIE UCTIbITaHUS. [Ipy peamm3aninu METOIOB, yCTa-
HOBJICHHBIX HACTOSIIIAM CT2aHIAPTOM, MCIIOJB3YIOT Pa3HOOOPa3HbIC CIIELIMAIBHEIE YCTPOMCTBA, TAKUE KakK
CTPYHHEIE, JICHTOYHEIE, JUCKOBEIC, IIOPIIHEBRIC M IIPOTOYHBIC TECT-00BEKTHI. [IpMMEHEHNE 3THX METOIOB
PEKOMEHAYETCSH IIPH MPOBEICHUM:

- IPUEMOYHEIX UCTIHITAHWI ¥ UCTIKITAHWA TUTIA;

- IPUEMOCAATOYHBIX MCITRITAHWI IIPONYKIIUH;

- KOHTPOJISI TEXHUYECKOTO COCTOSIHMS IIPUOOPOB B MPOIIECCE MX SKCIUIYATAIMH B KIMHHUKAX;

- TUTIOBBIX M TIEPUOIMYECKUX UCITHITAHWIA;

- CepTUOUKAITMOHHEIX UCITRITAHHIMA.

IIpumeqganue — TepMUHE, TPUMEHSIEMEIE B HACTOSIIIEM CTAHIAPTE, TI0 BCEMY TEKCTY BBIAEJICHBI TIOTYXHUP-
HBEIM IIPHGTOM,
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HAIIMOHAJIBHBIA CTAHJIAPT POCCHHCKOHM O@®EJEPAIIUMU

TocynapcTeennas cucrema obecneuenns eJMHCTBA H3MEPEHM
IIPABOPHI METUITUHCKME YJIBTPASBYKOBBIE TUATHOCTUIECKHUE
OOmpe TpeGoBaHMsA K METONMKAM H3MEPEHHil NAPAMETPOB JAOILIEPOBCKUX NPHOOPOB HENpephIBHOMN BOJHbI

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

Jlarta seenenna 2005—01—01

1 Ob6nacTb npuMeHeHUS

Hacrosmmii craHmapT yCTaHaBIABACT:

- METOIBI U3MEPEHMI TEXHUIECKUX XapaKTEPUCTUK NPU MCIBITAHUSX YIHTPA3BYKOBBIX JIOTUIEPOBCKUX
NpUOOPOB HEMIPEPHIBHOM BOJIHBL M3MCPUTENICH pacxoma, U3MEPUTEICH CKOPOCTH KPOBOTOKA W JATYUKOB
cepaieOneHus 1Ioaa;

- TpeOOBaHUS K CIEIMAJIBHEIM JOTUICPOBCKHUM TECT-OOBEKTaM ISl ONPEACIACHUS Pa3IMYHBIX Tapa-
METPOB AOTUIEPOBCKUX YIBTPA3BYKOBHIX ITPHOOPOB.

Hacrosiiumii crannapt MOXeT OBITh IPUMEHEH TIPH:

- UCILITAHUSAX JOIUICPOBCKHUX TPUOOPOB M YIIFTPA3BYKOBHIX IMATHOCTAICCKUX CUCTEM OOILETO Ha3HA-
YEHWSsI, a TAKXE TeX U3 HUX, KOTOPbIE HENb3s PAa3beIUHUTh WM PA3yKOMILIEKTOBATh I BHIICICHUA U3
HHX YIBTPa3BYKOBHIX JOIDICPOBCKHX CHCTEM HEMPEPHIBHOM BOJHEL;

- UCTIRITAHMSIX JOIUIEPOBCKHX CUCTEM HETIPEPHIBHOM BOJHBI.

Hacrosunsit ctaHmapT MOXeT OBITh IPAMEHEH W NMPH MCIBITAHWAX KaHAJIOB M3MEPEHUIM CKOPOCTH
HMMITYJICHBIX M YaCTOTHO-MOAYJIMPOBAHHBIX JOTIEPOBCKHUX MPUOOPOB.

Hacrosunmii craHmapr He pacnpOCTPaHSETCS] Ha METOABRI WCIBITAHWIA HAa JIEKTPOOE30TIAaCHOCTh U
METOIBI M3MEepPEHMII TapaMeTPOB aKYCTHISCKOIO BHIXO/A.

2 Omnpeaenenus

B HacToOsILIEM CTaHAAPTE IPAMEHEHHI CIICAYIOIAC TEPMAHE ¢ COOTBETCTBYIOIMME ONPEACACHUSIMHA:

2.1 soixomHoe ycrpoiicteo: HekoTopoe yCTpoiCTBO, BXOASAIIEE B COCTAB AOILIEPOBCKOM YIBTPA3BYKO-
BOMH CHCTEMbl WIM CBA3aHHOE C HEil, YTOOR 00eCTeYUTh BOCTIPUATHE AONJEPOBCKOr0 BHIXOJHOIO CHIHAJIA
YEJIOBEKOM.

2.2 BoixomHOi Kanax: YacTh AOIUIEPOBCKOM YILTPA3BYKOBOIH CHCTEMBI, HA KOTOPYIO TIOCTYIACT AOILIE-
POBCKMI BbIXOAHON CHTHAJ ONPEACIICHHOTO THIIA.

IIpumevyanne — lonneposckas yabTPA3BYKOBAaA CHCTEMA MOXET MMETh JBA BRIXONHBIX KAHANA, KAXNIBIi M3
KOTOPHIX IIPEACTARIISICT MAPAMETPE KPOBOTOKA B ONMPEACICHHOM HAIPaBICHHH.

2.3 momjepoBckas yianTpa3sykoBas cucrema (mpmbop); cucrema: IIpuGop, mpemHa3sHAYCHHBIA IS
M3JTY4EHNS ¥ NIPUEMA YIBTPA3BYKa, a TAKXE BBIIECICHHUA AOIIEPOBCKOr0 BHIXOHOIO CHTHAJIA B BUJIE Pa3HOCTH
YAaCTOT UITYYACMOM M OTPAXCHHOM BOJIH.

2.4 nonjiepoBCKas YACTOTA; YACTOTA JOIIEPOBCKOrO Capura: 3smeHeHmMe 4acTOTH paccessHHOM (OTpa-
XKEHHOM) YIBbTPa3sBYKOBO BOJNHEI B PE3YJIBTATEC IBYKCHHSA PAcCEMBATe/Isi OTHOCHTEIBHO NATIWKA, T. €.
Pa3HOCTb YAaCTOT NPSMO M OTPAXECHHO#M BOJIH.

Wananve opuumaimHoe
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2.5 nONNepoBCKHIl BHIXOHOM pazbeM: DJIEKTPHICCKHM Pa3heM WM T4 YACTH AOIUIEPOBCKOIO YIhTpa-
3BYKOBOIO NPUOOPA, HA KOTOPOM JOILIEPOBCKHIi BHIXO/HOH CHIHAJ JOCTYIICH IS TIOICOCAMHEHMS BHEIITHHAX
BLIXO/HBIX YCTPOHCTB.

IIpumeuaHue — He Bce A0ImIepoBCKME YILTPA3BYKOBhIE NPHOOPH MMEIOT Pa3beM, Ha KOTOPHIA BLIBEICH
JIOILIEPOBCKMI BHIXOIHOM CHrHAJL.

2.6 MONJIEPOBCKHIA BHIXOAHOM CHIHAJI; BHIXOJHOM CHIHAJ AOILIEPOBCKON yacToTel: Hanpsokenue nomie-
POBCKOM YACTOTbI WIH JOILIEPOBCKHX YACTOT [UIs IEPEAAYM HA BBIXOAHBIEC KAHAJDI.

2.7 nonneposckwuii cnektp: Habop A0mIEpOBCKHX YaCTOT, BHIPAOATRHBAEMEIX AOIUIEPOBCKAM YJIbTPA3BY-
KOBBIM NpHOOPOM,

2.8 nmonnepoBckmii TecT-00beKT: MICKyCCTBEHHAs! CTPYKTYpa (KOHCTPYKIIMS), MCTIONb3yeMasi IS HMC-
TIHITAHWH JOILIEPOBCKUX YJIBTPA3BYKOBBIX MpUOOPOB. Takue CTPYKTYPH CO3TAIOT VIBTPA3BYKOBHIE OTpaXe-
HUS, TONOOHKIC TEM, KOTOPHIE HAONIOOAIOT IIPH MCCICAOBAHUY TEJIa YSJIOBEKA JOILIEPOBCKAMH YJIbTPA3BY-
KOBbIMH NpHOOpamMu.

IIpumedanue — JomiepoBCKHE TeCT-00bEKTHI YACTO HA3BIBAIOT (DaHTOMAMM.

2.9 KpoBOTOK: (JUIs1 IEJICH HACTOSIIETO CTaHAapTa): IlpoTeKaHme XUIKOCTH, aKYCTHISCKHE TIapaMeT-
pel (TUIOTHOCTb, CKOPOCTH 3ByKa, 3aTyxaHWe, O0OpaTHOe paccesHHe) KOTOpOi ONM3KM K IlapameTpaMm
YeJIOBEYECKON KPOBH, MO cocyny (TpyOKe) ONpPEmeICHHBIX pa3sMEepOB C OMPEACIEHHON CKOPOCTHIO W B
ONpE/ICICHHOM HaNpaBICHUHN.

2.10 nabmonaemas ckopoctsh: COCTaBISIONIAS CKOPOCTH PACCEHBATENIs, HAIIPABICHHAS K IIpeobpas3o-
BATEJIIO WIK OT HETO.

2.11 nHenampasieHHbii: XapaKTepHCTHUKA JOILIEPOBCKOIl YIbTPA3BYKOBOM CHCTEMBI, HE MMEIOIICH TyB-
CTBHTEJILHOCTH K HANPABJICHMIO.

2.12 pabouas wacrora: YacTora yIbpTpa3BYyKOBOTO MITYICHUS NATIMKA, BXOIAIIETO B AOILIEPOBCKYIO
YAbTPa3BYKOBYIO CHCTEMY.

2.13 pa3spenieHue N0 HANPABJICHUIO; H30MPATEIHHOCTD 10 HANPABJICHUIO (KPOBOTOKA): XapaKTepPUCTUKA
JOILIEPOBCKOH YIbTPA3BYKOBOi cucremsl (mpubopa), B KOTOPOIi JOIUICPOBCKMIi BRIXOAHON CHTHA TIOCTYTIACT
Ha Pa3iIMYHbIC BBHIXOJHbIE KAHAJLI VI BhIXOAHLIE YCTPOHCTBA B 3aBUCHMOCTH OT HAIIPaBJICHHS IBIXCHUS
pacceuBartelisi OTHOCHTEIBHO IaTYMKA.

2.14 9yBCTBHTEIBHOCTD K HANIPABJICHAIO; HANPABJICHHOCTh: XapaKTCPHUCTHKA ACILIEPOBCKOIi YILTPa3BY-
KOBOI cucTembl (mpu0opa), TO3BOJSIONIAS PA3M4aATh NPHOIMXEHUE WM YIAJCHHE DPacCEMBaTeleH OT
VABTPa3BYKOBOTO JATYMKA.

3 O6o3nauenns

B HacTosmieM CTaHIapTe NPUMEHEHHI CIEAYIoNMe 0003HAYCHHUS:

¢ — CpeIHSISA CKOPOCTb 3ByKa B CPE/IC;

V — CpemHssi CKOPOCTh ABMXCHUS XHUIKOCTH B IPOTOYHOM JIOILIEPOBCKOM TECT-00BEKTE;

¢ — YToJl MEXIy YIbTPa3ByKOBBIM IIy4KOM H OCBIO TPYOKH, CTPYHBEI, JICHTH WM JHACKA B COOTBETCT-
BYIOLUX JONJIEPOBCKHMX TECT-00BEKTAX;

A — JUIMHA YIBTPa3BYKOBOM BOJHEI B Cpelie.

4 Onpenenenne MAPAMETPOB AOILIEPOBCKHX CHCTEM

4.1 O6mme nonoKeHus

4.1.1 Tunbl ACIJIEPOBCKHX YILTPA3BYKOBBIX CHCTEM

IIpu onpexencHUMA NMApaMETPOB JOILIEPOBCKUX YJILTPA3BYKOBBIX CHCTEM HEOOXOMMMO 3HATh, MOXHO
JII MX CUMTATH HEHANPABJIEHHBIMH MY HANPABJICHHMMH, T. €. CIIOCOOHBIMH PAa3IM4YaTh CHTHAJKI PA3HBIX
HanpapicHUid. HanpasieHHbIe WM YYBCTBHTEJIBHLIE K HANPARJIECHHIO TIPUOOPHI OTHOCAT K TOMY THITY CHCTEM,
KOTOPBIE TTOKA3HIBAIOT, MPUOIMKAETCS WIH YIAISETCS OT YIBTPa3ByKOBOTO JATYMKA paccenBaresb. Hena-
NpaBJIEHHLIE CHCTEMBI HE OTIPEAC/IAIOT HANPABJICHHUE IBIXCHUS pacceMBaTesd. B morepoBckux mpubGopax
C M30HPATEIHLHOCTHIO MO HANPABJIEHHIO (KPOBOTOKA) JOILIEPOBCKHE BHIXOAHBIE CHTHAIbLI B 3aBHCHMOCTH OT
HamNpaBJICHUS ABYKCHHUS PACCEUBATEJsl TOCTYIAIOT HA PA3IMYHBIC BHIXOAHBIE KAHAMB, B mpunoxeHun A
JaHBI TIPAMEPHI IOILIEPOBCKUX YJIbTPA3BYKOBBIX CHCTEM KOHKPETHBIX THIIOB.

4.1.2 OnTuManbHEIC 3HAYCHHS TIAPAMCTPOB

Cucrema B IEJIOM XapaKTepU3yeTCs MHOTHMH KOJIAYECCTBEHHBIMY TTOKA3ATEIIMH, KAXKIBIH M3 KOTOPHIX
TpeOyeT aBTOHOMHBIX U3MEpeHHUI. YTOOBI TOyYATh ONTHMAIBHEIC TTAPAMETPHl CHCTEMBI B 1IEJIOM, HEKOTO-
pPHE €€ KOJIMYCCTBEHHBIC MAPaMETPHI JO/KHBI OHITH KaK MOXHO OOJBIIMMH, APYTHE — KaK MOXHO
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MeHbIIMMH. B Tabmume 1 yKasaHo, MpH KaKWX 3HAYEHHSX KaYeCTBO MpUOOPOB CHMXKaeTcs. B 310l xe
TaOJHMIle YKa3aHBl HOMEpPa IYHKTOB, TIE ONMMCAHE METOAB M3MEPEHWI COOTBETCTBYIOIMX TAPAMETPOB.
Hampumep, eciau 1ryMm, U3MEPSIEMEI B COOTBETCTBHM C 4.2.4, OKaXETCSI MaKCHMAIBHBIM, 3TO CHHU3UT
KAuyeCTBO CHCTEMBbI, ¥ HA00OPOT, €C/IM INyM OKAXETCHd MHHUMAIBHBIM 3TO NMPHWBEACT K MaKCUMATEHBIM
TIOKA3aTe M KayecTBa CUCTEMEI. [JIsl cMCcTeM Ipyroro MpUMEHEeHHs 3Ta Tabaula JoDKHA OBITh Tiepepabo-
TaHa. IIpocTpaHCTBCHHAS 3aBUCHMOCTD IyBCTBHTEJIEHOCTH (CM. 4.4) 00OCHOBaHA B IPWIOXEHUH b.

Tab6nauma 1 — OnTMMaILHEIC 3HAYCHUSA TTAPAMETPOB

KauecTBo mpubopa CHIDKAeTCA TIPY MIHUMAIEHOM 3HAYCHIN KauecTBO mpubopa CHYDKaeTCs IPH MaKCUMAIBHOM 3HAYSHUM
TmapaMeTpa TapaMerpa
Homep mynkTa Homep myHkra
HaunmenoBaxue mapamerpa METOOB HavmenoBanue napamerpa METOZOB
WMCTIRITAHMH MCTIEITAHUI
PabGouee paccrossHHE 423 VpoBeHSs IIyma 4.2.4
BepxHsis TpaHMIIA TIOJOCKH YaCTOT 4.3.1 HiokHs rpaBria MOJIOCH YaCTOT 4.3.1
BiusHue HETMOABIKHON MUMIICHH Ha 4.3.3.2 HemuneitHbie MCKaXXeHUS 4.3.3.1
YYBCTBUTEJIBHOCTD
M 36MpaTeIbHOCTE II0 HAIIPABICHHIO 4.6.1 BimstHMe ITPOTHBOIIOIOKHOTO JBIKCHMS 4.6.2
Ha  u30MpaTeNBHOCTh  TIpUOOpa MO
HaNpPaBICHUIO

4.2 YcioBus u3MepeHnii

Hicxe mpuBeneHH yCIOBHS, OOIIME IS BCEX M3MEpEHM, M3NOXCHHBIX B 4.3—4.7, mpouenypa
OTpe/e/IeHs] YACTOTHI ACILUIEPOBCKOIO CMENIEHWS W IMANA30HOB PACCTOSTHMIL, MCHONB3YEMBIX TIPH 3THX
HM3MEPEHHUSIX.

Ecau cHcTeMa KaKoro-TO THIIA MOXET COCTOSITh M3 Pa3IMYHEIX KOMOWHAIIMA COCTABHBIX YAaCTeil, TO
TP MCITHITAHMSIX KaXIylo KOMOMHAIMIO CIeIyeT pacCMaTpMBaTh KaK OTAEIbHYIO cHcremy. Hampumep,
CHCTEMA MOXET MMETh PA3IMYHEIC CMEHHBIC TaTYMKK. B 3TOM ClTy4ae KaXIblil JATIMK W OCHOBHO# TIpHOOp
OyIoyT TIPEACTABNIATE OTACIHHYIO CHCTEMY.

4.2.1 3aBHCHUMOCTB ITAPAMETPOB CHCTEM OT HANPSDKCHUS TTMTAHUS

YToOHBI YIOCTOBEPUTECS, YTO YCTAHOBJICHHBIC M3TOTOBUTENIEM ITAPAMETPHl CHCTEMbI COXPAHSIOTCA BO
BCEM IMANa30He HANPSKCHWM MMMTAHUS, CICAYET MPOBECTH M3MEPECHHSA IIPH PAVIMYHBIX HANPSIKCHUAX W
3aIACaTh HAUXYIIINE 3HAYCHUS TTOyUSHHRIX TapaMeTpOB. MI3MepeHUs CIEeLyeT TPOBOIUATH IPH HOMHHATb-
HOM HANpPSKEHWW CETH M NpY HanpsokeHusax Ha 10 % BHIIIE W HUXE 3TOT0 HOMUHAIBHOTO 3HAYCHMS.
Kpome TOro, maMepeHus ciemyeT NMPOBOTUTH TOCHE YKAa3aHHOM HM3TOTOBHUTENIEM TPOMOJDKHATEIIHEHOCTH
TIPOTPEBa CHCTEMBI.

IMopraTMBHEIE CUCTEMHEI ¢ AaBTOHOMHBIM ITMTAHUEM MACCOM MEHEe KMJIOTPAMMA CJICAYET MCIIBITHIBATD
0e3 mporpeBa M TOJBKO B TEUYCHHE TOTO BPEMEHM, KOTOPOE COOTBETCTBYCT OOBIMHOMY PEXHMY paOOTHI
npubopa. CHCTEeMBI ¢ 60JIee TSXEIBIM GaTapeiiHbIM IIMTAHUEM CIIEAYET MCIIBITHIBATE TAK X€, KAK M CETEBHIE.

s Bcex cucteM ¢ 6arapeiHEIM ITMTAHUEM PEe3YJIbTATH U3MEPEHHI JOJDKHEI TIPEACTABIATh HAMXY/I-
1M pe3yibTaT, MOJYYCHHBINH 33 MPOMEXYTOK BPEMEHHM OT TOJHOTO 3apsiia IO JOIMYCKAEMOIo YPOBHS
paspsiga GaTapei.

4.2.2 O6nme TpeOOBAaHMS K AOIIEPOBCKOI 9aCTOTE

IIpy MCITBITAHUSAX CHCTEMBI C OXHUM M3 JOIUIEPOBCKHMX TECT-00BEKTOB, YKA3aHHEIX B 5.1, BHavaje
PEKOMEHAYETCS BOCTIPOM3BECTH HOMHWHAIBHOE 3HAUCHUE AOILIEPOBCKOM 9ACTOTHI, YKA3aHHOE W3TOTOBHTE-
JeM Wi paBHoe 1 KI'T. 3BYKOBO# IyYOK HAIIPABISIOT HA JBIDKYIIYIOCS YACTh TECT-OOBEKTa, CKOPOCTh
KOTOPOi TOJDXKHA OBITh YCTAHOBIIEHA TaKOM, YTOOH TOJYYHTh HA BHIXOIE CHCTEMBI HOMMHAIBLHOE 3HAYCHHE
JIOIJIEPOBCKOi 9acTOThI. JIaTuiK JOJDKEH OBITh YCTAHOBJICH HA TECT-O0BEKTE TaK, YTOOBI €T0 MOXHO OBLIO
TIepeMeIaTh BAONb OCH MaKCHMMAIBHOM YYBCTBUTEJIBHOCTH MCITHITYEMOM CHCTEMB (OCH YJIBTPa3ByKOBOTO
TyYka) ¥ TEPNCHIUKYISIPHO K Hel. B ajsTepHaTMBHOM Clydae MOXHO TNEpPEMENIaTh ACILIEPOBCKHIH
TeCT-00beKT. B 000MX CITy4asx CJeIyeT MPeayCMOTPETh BO3MOXHOCTh H3MEHEHHS YIVIA TAJACHHUS 3BYKOBOTO
MyyKa OT JATYMKA HA IBMXYIIYIOCS YacCTh AOILIEPOBCKOIO TECT-00BEKTA 110 MEPe M3MCHCHHMS PACCTOSTHMSA
MEXIy Hel ¥ maTuumkoM. Ins m3MepeHul OCeBOil 3aBHCHMOCTH (T. €. 3aBUCHMOCTH YYBCTBHTEIBHOCTH
CHCTEMBbI OT PACCTOSHHMSA MEXIY DaTYMKOM M MCCISIYEMBIM OOBEKTOM) PEKOMEHIYETCH TPEIyCMOTPETH,
YTOOBI YCTAHOBKA TUCTAHIIMHA M OPHEHTAIMA JAaTIMKA OBUIM HE 3aBUCHMBIMH IPYT OT JApyra.
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Eciu 3T0 He OTOBOPEHO MHEIM 00pa30M, YACTOTA AOILIEPOBCKOr0 CMEMEHAS U AOILIEPOBCKHIA BLIXOAHO#
CHTHAJI JOJDKHH OBITh M3MEPEHH HA KaXIOM M3 BRIXOJOB MCIIKITYEMOM CHCTEMB M C KAXIHIM U3 JaTYUKOB,
BXOISINHUX B €6 KOMILUIEKT. PeKOMEeHAyeTCsl BEIBOMUTh HA TEYaTh CHTHANBI C JOILIEPOBCKOTO BbIXOAHOIO
pazbeMa, €CIM €CThb TaKasd TEXHWYECKass BO3MOXHOCTb. YacTOTy cHCTeMbl C OJHOKAHANBHBIM BHIXOIOM
OOBIYHO M3MEPSIOT IO TTOKA3aHUSAM Ha €€ MHIUKATOPE WM JUCIUIEE.

IIpu MCTIONE30BAHUH JOIUIEPOBCKAX TECT-00BEKTOB OORMHO TIPAMEHSIOT TKAHEOKBUBAJICHTHRIN TO-
JIOTUTEh. DTO HEOOXOIMMO ISl TOTO, YTOOH NPUHHMAEMEBIC CHCTEMO YPOBHHM CHTHAJIA ObUIM ONM3KHA K
TeM, KOTOPEIE MMEIOT MECTO MpPH €¢ KIMHNICCKOM NpuMeHeHnn. Eciim m3MepeHus poBOIAT B BOAE | 0e3
TIOTJIOTUTENSA, TO CJICLYeT BBOAMTH NMONPABKYy HAa MOMIOLICHME. B 3TOM ciyyae [jisi TOMy4EeHMsI BEPHBIX
pe3yJbTATOB YCHUJIEHHE CHCTeMbl HEOOXOIWMO CHM3UTh, YTOOB MCKIIOYMTH €€ TIePerpy3Ky Oombimm
axocurHaoM. OTHAKO LI HEKOTOPHIX THIIOB MPHOOPOB, HANIPAMEP C JATYMKAMH OOJIBINOM aniepTypH WA
B BHJIE JMHEHHBIX PEIIETOK, Teperpy3ka Ha BXOJe BCe-TaKM BO3MOxHA. [1o3ToMy IJi1 HUX MCHIOJB30BaHHE
TKAHE3KBUBAJICHTHOTO TIOTJIOTUTENA 00S13aTE/ILHO.

4.2.3 Pabouee paccTosTHHE

Jnsa m3aMepeHnii pabouero pacCTOSTHUA HCIOJBb3YIOT OOHYHO JOILIEPOBCKMIEi TECT-00BEKT C TOHKOM
TpyOKOi Wwim cTpyHO# (cM. 5.1.1). TKaHEIKBUBAICHTHHII TMOTJIOTHTEIb JOMYCKACTCS HE MPAMECHSATD TOJIBKO
npu M3MEepeHMAXx paboumx paccTtosHuii MeHee 1 cM. BHavaje maTyMk mepeMelaloT MO HAKJIOHHOM
TIOBEPXHOCTH KJIMHA U3 TKAHEIKBUBAJICHTHOTO MOTJIOTUTENS B MOTICPEYHOM OTHOCHUTENBHO CTPYHBI HAIIPaB-
JIEHHH C T€M, YTOOB HANTH TOJOXEHHUE AATYMKA, COOTBETCTBYIOILEE MAKCUMAIFHOMY YPOBHIO JIOILICPOB-
CKOro BbIXOJHOIO CHrHANA. TaKyio IOCTHPOBKY MOBTOPSIOT W i JPYTHX 3HAYCHMM PacCTOSTHUS MEXIY
JATYAKOM M MCCIEIYEMOM YacThlO CTPYHHI, T. €. TIPH MOCJIEIOBATEIHOM NMEPEeMEILCHUH JaTYAKA BAOIH
JUATOHAIM KJIMHA B 33JaHHOM JHAIA30HE 3THX PACCTOAHMI. OTMEYAIOT TIOJIOXKECHHUE TATUMKA, COOTBETCT-
ByIOLLIEE MaKCUMAJILHOMY (B AMANa30HE PACCTOSIHMII) YPOBHIO AONJIEPOBCKOrO BBHIXOAHOIO CHTHAJA. DTO
TIOJIOXEHKME U ONpPEIeSUT pabouee pacCTOSTHME MCTIBITYEMOTO JaTYMKA.

Ecnmu B cucreme IpeLyCMOTPEHO aBTOMATMUYECKOE PETYIMPOBAHHUE YCHWJICHMS, TO AOILICPOBCKMIA
BBIXOJHOM CHIHAJ MOXET OBITh OTHOCHTENILHO MOCTOSHHBIM B GOJIBILIOM OHANA30HE MPOAOIBHBIX TIEpeMe-
IIEHWI JaTyuka, U pabdouee PacCTOSAHME TAKHMX CHCTEM OMPEIC/IOT KaK CpeAHEee 3HAUYECHME JUIsl 3TOro
JUAaTIa30Ha.

4.2.4 YpoBeHbD IIyMa TIPH HYJCBOM CHUTHAJIC

JInA IOCTOBEpHOI OLIEHKHM pPE3yJbTaTOB M3MEPEHHWI JOILIEPOBCKOI0 CHIHAJA HEOOXOMMMO 3HATh
YPOBEHBb IIIYMOBHIX COCTABJISIONIAX B €r0 CHEKTpPE. DTH INYMBI M3MEPAIOT HA BHIXOAHOM AOIJIEPOBCKOM
pazbeMe II0CJIE OCTAHOBKH IBWDKYIIECHCS YacTH (HanpuMMep, CTPYHBI) AOILIEPOBCKOro TecT-o0nekra. Viame-
peHHs MPOBOAST C TIOMOIIHIO BOJBTMETPA CPETHEKBAAPATAYCCKHAX SHAYCHHUI MM MPIMBIM OTCYETOM TIO
BBIXOJJHOMY yCTpoMcTBY. IIpHM 3TOM HMCHBITATENH JODKEH YIOCTOBEPHTECS, YTO HA PE3YNBTATH M3MEPEHMMA
HE OKAa3HIBAIOT BIMSHUA KaKWe-TMO0O0 MOOOYHBIE 3¢h(M)EKTH, CBA3aHHBIC C KOHCTPYKIHCH JOILICPOBCKOIO
TecT-00bekTa (cM. 5.1.1). ITomoca 4acTOT BOJNBTMETPA JODKHA IIEPEKPHIBATH BECh YACTOTHRIA JHANA30H
HM3MEPSEMEIX AOIJIEPOBCKHMX CHTHANIOB (cM. 4.3.1).

4.3 YacToTHasn 3aBHCHMOCTH AOILIEPOBCKOI0 CHIHAJA

JIna u3MepeHMit YacTOTHOM 3aBUCMMOCTH JIOIUIEPOBCKOT0 CHTHAJIA WCIIONBL3YIOT JAOILIEPOBCKMH TECT-
00BEKT, COOTBETCTBYIOLIHM KIMHAYSCKOMY IIPMMEHEHHIO CHCTEMBI, YCTAHABIMBAS €T0 Ha padodeM paccTo-
SIHUH, OTIPEICIIEHHOM B COOTBETCTBHH C 4.2.3.

IMorpenrHoCTh U3MEPEHUH JOILIEPOBCKOi YACTOTHI TIPEITIOYTUTEIBHEE OTIPEICIATh C TECT-00BEKTOM
Ha OCHOBE ABMXKYVILICICSI CTPYHBI WJIM TOHKOM TPYOKH, TaK KaK OHH 00€CIICUMBAIOT ITOJIYUYCHHUE IIPAKTHICCKHA
OTHOM E€IWHCTBEHHOM JOMJIEPOBCKOA 9ACTOTHI (NpH 33JaHHONM CKOPOCTH IBWKCHHS), KOTOPYIO JIETKO
M3MEPUTh TI0 aHAIM3aTopy CIeKTpa. [IpM MCHBITAHWSAX C STHM JIOIUIEPOBCKMM TECT-00BEKTOM OpTaHBI
YIPaBICHUSI CHCTEMBI JODKHBI OBITh YCTAHOBJIEHBI B T€ XK€ TIOJOXEHHS], KOTOPBIE MCIIOIL3YIOT TIPH
JHArHOCTHKE IIPOXOIMMOCTH apTepHANTBHBIX COCyI0B. CHCTeMBI, pa3paOb0TaHHBIC ISl JUATHOCTHKHA BEHO3-
HBIX COCYAOB, JOIYCKAETCS MCITBITHIBATh Ha JIOIJIEPOBCKHX TECT-00BEKTAX C TPYOKOM OOJIBIIIETO TUaMeETpa
WU HA JICHTOYHBIX T€CT-00beKTaxX, [[MCKOBHIC IOMIEPOBCKHE TECT-00BEKThI IPESTHASHAYCHE I U3MEPCHUI
MCKaXeHuH B cooTBeTCTBHM C 4.3.3.1.

4.3.1 luama3oH 4aCTOTHOM 3aBHCHMOCTH

CKOpOCTB ABMXKYILLEHCS YaCTH (MIJTH XXHIKOCTH) B JOIUIEPOBCKAX TECT-00bEKTAX M3MEHSIOT TaK, YTOOHK
TIEPEKPRITh IEKIAPUPYEMBIil M3TOTOBUTEICM TUATIA30H JOIIEPOBCKHX YACTOT. YCPETHEHHEI BO BpEMEHH
JIOIIEPOBCKMIA BLIXOJHOM CHTHAJ M3MEPSIOT KaK (DYHKITHIO AOIIEPOBCKOI YACTOTHI JTH CKOPOCTH JTBIDKCHUS,
MCTIONB3YSl YCPEIHEHHBIE WM CPEeTHEKBAAPATUISCKUE TTOKA3aHWsI BOJIBTMETPA M YaCTOTOMEpA MM KaKo-
TO-TO WHOTO YCTPOUCTBA IJi1 M3MEPEHUM CKOPOCTH. EC/IM 4acCTOTHBIN CIIEKTpP JOIIEPOBCKOIO BBIXOXHOIO
CATHAJIA TMEET OOWH MaKCHMyM, TO Kpasi YaCTOTHOTO IHUAIa30Ha OTPEAEIISIOT IT0 3HAYCHUAM YaCTOTHI, TIPH
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KOTOPHIX BEIXOAHOM cuTHAN cocTasiser 0,707 0T MAKCHMAIBHOTO 3HAYEHUS, XOTS MOTYT OBITh OTOBOPEHLI
u ppyrue npenensl. [logoOHas nporexypa JOJDKHA MPUMEHATHCA M TMPH HAMHMYHH B CIIEKTPE HECKOJIBKHX
MaKCHMYMOB, €CJIA MUHUMAJTFHEIC 3HAYCHHUS MEXIY MAKCHUMyMAaMH HE CTAHOBATCA MEHbIUKMMH, yeM 0,707
OT CaMoro OOBIIOTO MAKCHMYMA.

Ecnu yacToTHas 3aBUCHMOCTb MMEET HECKOJIbKO MAaKCHMYyMOB, TOTIA B KaY€CTBE HILKHETO MPEIciih-
HOTI'O YPOBHS IPUHUMAEMOI0 CUTHaJIa OepyT HAUMEHBIICEe 3HAUCHHUE, HAXOAsAIIeecss MEXITy MaKCHMyMaMu.
T'opusoHTanbHas JMHAS HA TPa¢UKE YACTOTHOM 3aBHCHMMOCTH, COOTBETCTBYIONASA HAMMEHBIIIEMY 3Haue-
HUIO, OyIET mepeceKarb KPUBYIO M B JIBYX APYIMX TOYKAX. DTH TOUKH M OYIyT ONPEIe/aTh Kpas YaCTOTHOIO
mmanasoHa. [Ipu 3TOM cleayer ykaseiBaTh, KAKMM YPOBHEM OTpaHHMYEH HANAEHHHII TaKuM 0O0pa3oM
JAana3oH.

4.3.2 TorpenrHOCTh ONpPECICHNUA AOILIEPOBCKOM 9aCTOTH

Crposit TpaduIecKyio 3aBUCUMOCTb 9aCTOTHI AOILIEPOBCKOro CaAura (WiM KaKMX-Ju0O MOKa3aHuid,
KaIMOPOBAHHBEIX B €IWHHWIIAX YAaCTOTH) OT CKOPOCTH JBHXYIICHCS YAaCTH AOILUIEPOBCKOIO TECT-00BEKTA.
CKOpOCTh CJIEAYET W3MEHATH OT HyJls OO 3HAYEHMs, COOTBETCTBYIOILIETO BEpXHEH 4YaCTOTE YACTOTHOM
33aBHCHMMOCTH, OIPEICICHHOM B COOTBETCTBHH C 4.3.1.

IMpouenypy pekoMeHAyeTcsl MOBTOPATH IS PAajIAYHEIX PACCTOAHWI (B TpeAesiaXx MX padodero
JAATIa30Ha) MEXIY JATYAKOM M TeCT-00beKTOM (cM. 4.4.1).

Crposar rpadmdecKyio 3aBUCHMOCTb HHIMLIMPYEMOM TIPHOOPOM 9ACTOTHI AOILIEPOBCKONO CMEMEHHS OT
WCTHHHOM YacTOTH (PAaCCYATAHHON MO CKOPOCTH IBHXCHHS PACCEHMBATENA), IPUYEM 3TA 3aBHCHMOCTb,
BHIPSMIIEHHAA METOIOM HAMMEHBIIUX KBAIPATOB B JIMHHMIO, JOJDKHA IMPOXOIUTH Yepe3 HAYaI0 KOOPIUHAT.,
IMo pesynprataM M3MEPEHHWI HAa PA3IMYHBIX PACCTOSHHAX HAXOMAT MAKCHMAIBHOE OTKIIOHCHHEC 9ACTOTHI
JOIIEPOBCKOTO CABHIA OT TPAMOI JIMHHH. 3HAY€HHME 3TOTO0 OTKIOHEHHMS ONPEACISCT OTHOCHTEIBHYIO
TIOTPELTHOCTD OTIPECICHUA AOIIEPOBCKO# YACTOTHI, 331ABAEMYIO B IPOLIEHTAX OT MAKCUMAJIBHOTO 3HAYCHHUS
YACTOTHI, M €T0 3aHOCAT B TIPOTOKOJ MCITBITAHMA.

4.3.3 YcToiuMBOCTh K GOJIBIIIMM CHTHAJIaM

Bonpumie CHrHajgbl, 0COOEHHO C IIMPOKMM CIEKTPOM YaCTOT, MOIYT OBITh MCTOYHHMKAMM COOEB B
CHCTEMaxX KOMMYHHKAIlMM, IPUEMHUKH KOTOPHIX pa0OTaIOT B TEX X€ YACTOTHHIX Juana3soHax. Mcnerranus
O OlIeHKe 3THX 3} (HEKTOB MPOBOIAT NPH MAKCUMAIBHBIX YPOBHAX BO30YKICHHA JATYHMKA, HCIIOIB3YEMBIX
B KJIMHUYECKOM MPaKTHKE.

4.3.3.1 HenuHeiiHbIE HCKAXECHMS

Haubonbnmii BO3MOXHBINA CUTHAI IPA U3MEPECHMSX TIAPAMETPOB KPOBOTOKA PCKOMEHIYETCA MMUTH -
pOBaTh, WCIIOJbL3Ysl TACKOBHI JONJEepoBCKHii TecT-00hekT (cM. 5.1.3) Ha cTaHmapTHOM padodyeM paccTosi-
HUHM, HO HE TIOMENas MEXAy NAaTYMKOM H JMCKOM HHWKAKOTO TKAHEOKBHBAJCHTHOTO IIOTJIOLIAIONIETO
marepuana. C mOMONIBIO aHAM3ATOPa CHEKTPa WM (HUIBTPOB, KATMOPOBAHHBIX TTI0 OCHOBHOI J0ILIEPOB-
CKOM 94CTOTE M 110 €¢ TAPMOHMKAM HHU3IIETO TOPSIKA, M3MEPSIOT M 3aHOCIT B IPOTOKOJ OTHOCHTE/IHHEIC
(B IpOIIcHTAX) 3HAYCHMUS HEJIMHEHHBIX NCKAXKEHWI BHIXOAHOTO CHTHANA.

BrixoHo0# CHrHAN JOIJIEPOBCKOH 9ACTOTH — ITO CPEIHEKBAAPATHYECKOE 3HAYCHHME CHUTHAJIA HA OC-
HOBHOM YaCTOTE, a HEJIMHEHHBIC HCKAXEHMS BHIXOAHOTO CHTHAIA — 3T0 OTHOIICHUE CYMMBI CPEIHEKBAJI-
DPaTHYECKHUX 3HAYCHMIA BHIXOAHOTO CUTHAIA Ha BCEX APYIMX 3HAYMMBIX 9aCTOTaX K CPEIHEKBAIPATAICCKOMY
3HAYCHMIO CHTHAJIA HA OCHOBHOM YacTOTe. BepXHMii YaCTOTHBINA MPEAEH ISl 9TOM CyMMBI — 5T0 HAMBHICIIAS
yacToTa (Kak IpaBHJIO, BHIIE TPEThei TAPMOHMKH), CUTHAI HA KOTOPO# npesbmmaer 10 % cyMMBI BKIama
OCTANBHBIX 00JIce HM3KUX TAPMOHMK, HCKTIOYask OCHOBHYIO.

4.3.3.2 BiusaHue HEMOABIKHON MHUIICHH HA YYBCTBHUTCIBHOCTH

Biusiiue XeCTKHX HETIOABIDKHEIX MHILIEHEH Ha aMILIATY/Ly AOILIEPOBCKOr0 BHIXOAHOI0 CHTHAJIA MOXHO
OIICHHTh, HCIIOE3YS AOIIEPOBCKHIA TeCT-00BEKT CO CTPYHOM WM TpyOKoil Manoro auamerpa (cMm. 5.1.1) u
noMenas MeEXAy JATYAKOM M CTIPYHOM, PaCIOJIOXEHHBIMH Ha pab0YeM pacCTOSIHMM APYr OT JIpyra
(cM. 4.2.3), TKAaHEOKBUBAJICHTHBIM MaTepuaj. CKOpOCTh JBIKCHHS CTPYHBI IOJDKHA ORITH OTPETYIMPOBaHA
TaK, YTOOH YACTOTA JOIUIEPOBCKONO CMEleHHs ObLUIA pPaBHA CPEIHETCOMETPMYECKOMY 3HAYEHHUIO BRICOKO-
YACTOTHOI'O M HU3KOYACTOTHOTO MPEAEIOB YACTOTHOM 3aBUCUMOCTH, OTIPEIEIICHHBIX B COOTBETCTBIH C 4.3.1.

HemnocpeacTBEHHO 33 ABHXYLICHCS] CTPYHOM YCTAHABIMBAIOT XOPOILUO OTPAXAIONIYI0 MHUIIICHb, TOJ-
HOCTBIO TIEPEKPHIBAIONIYIO 00aCTh MOMEPEUHOro 0030pa (cM. 4.4.2) IomiepoBCKOro aarumka. Ilioimans
MMILIEHH ¥ HOJOXEHHE OCH Iy4YKa OINpPEAC/SIOT IO METOIMUKE, OMUCAHHON B 4.4. Orpaxaloniaa MHUIICHb
JOJDKHA OBRITh COPHMEHTHPOBAaHA TaK, YTOOB CO37aTh MAKCHMAJIBHO OTPAaXCHHHIH CHUTHAN (OOBMHO IO
NIPSMBIM YTJIOM K OCH YJIBTPa3sBYKOBOTO ITy4Ka).
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B kauyecTBe pe3yibTara 3THX WCIBITAHWN KOJIMYECTBEHHO (B Hemubenax) OLEHWBAIOT M3MEHEHHE
JOIJIEPOBCKOTO BHIXOAHOTO0 CHTHAJIA HA BLIXOAHOM ycrpoiictBe. [Ipm 3TOM, M3MEHSSA YIVIOBOE ITOJIOXCHHE
MMINEHM OTHOCHMTENBEHO OCH CHMMETPMM JATUMKA, HAXOOAT M 33HOCAT B IIPOTOKOJI MaKCHMAIBHOE
M3MEHEHUE JOILIEPOBCKOr0 CHTHAJA.

B xadyecTBe HETIOMBMIKHON MHIIIEHM PEKOMEHIYETCSl MCIIONB30BaTh IUIACTMHY TOJIIMHOM 3 CM u3
MEeTaJUla MJIH CMECH PE3WHOBOM KPOIIKHA M METAUIMYECKOTO TOPOIIKA C OTPAXATENBHOM CIIOCOOHOCTHIO,
Oymskoii (oTymyarowneiics He Oosee yeM Ha 3 1B) cOBepIIEHHOMY OTpaXareiro. Ecim M3BECTHR CKOPOCTD
3ByKa W IUIOTHOCTh MaTepHalla OTPAXKATENA, TO OTPAKATEIHHYIO CIOCOOHOCTh MHILICHH OMNPEIe/sIOT
PacUYETHEIM ITyTEM.

4.3.3.3 HTEpMOIYIAIMNOHHEIE MCKAXCHW

HWHTEpMOIYISITMOHHBIE MCKAXKEHHS ONPENEIIIOT TIPH M3MEPEHHSIX JIOXKHOTO BEIXOAHOTO CHTHAJIA OT
OTHOM M3 JBYX MHIICHCHU, ABMXYIIUXCA C Pa3IMUYHBIMA CKOPOCTAMH. JIOXHEIE CHTHAIRI M3MEPSIOT HA
YacTOTaX, paBHEIX CyMME M PA3HOCTH IOILIEPOBCKHX YaCTOT, COOTBETCTBYIOLIMX CKOPOCTSM IBMKECHMSA
MUIICHEH.

JUts 3THX MCIIBITAHWI HEOOXOIUM JOILIEPOBCKHIi TECT-00BEKT C ABYMS IBIDKYLIMMMCS MHILICHIMHU:
CTpYHAMM, JICHTAMH WJIM TIOTOKAaMH XHMIKOCTH. CKOpOCTh ONHOIH M3 MHINEHEH, MAIomei <«XKeaaeMBIi»
BHIXOZHOM CHMTHAaJ, JOJDXKHA TOAISPXWBATLCS MOCTOAHHOM, TaK YTOOH O0eCTeYMBaiaCh HOMHHAJIbHAA
(MCITHITATEIbHAS) YACTOTA JOIJIEPOBCKONO CHIHAJMA, COOTBETCTBYIOIIASA, HAIIPUMEDP, CKOPOCTH KPOBOTOKA B
cocyzne. CKOpOCTB JBIDKEHUST BTOPOI MUILICHH, HMUTHPYIOILEH, HAPUMED, IEPEMELLICHUE CTEHKH KPOBE-
HOCHOTO COCY[Ia, JOJDKHA COOTBETCTBOBATH AOIJIEPOBCKOif 9aCTOTE, KOTOpasA B 10 pa3 MeHBIIE HOMHHAIBHORM
(MCIIKITATEIBHOM) YACTOTHI, ¥ BHIPA0aTHIBATh CHTHA NMpHOM3UTENBHO Ha 30 oBb Bhie ypoBHS, HaOmona-
€MOTO IIpM IIPMMEHECHWH AOILIEPOBCKOr0 TeCT-00BEKTA C KPOBCHMUTHPYIOIIUM JUCKOM, YCTAHOBICHHBIM
Ha paboyeM pacCTOSTHUM.

CpeIHEKBaIpaTHIECKOE 3HAYCHHUE CUTHAJIA, OTMIPEACICHHOE HA YaCTOTaX, COOTBETCTBYIOILIHX CYMME M
Pa3HOCTH YaCTOT, COOTBETCTBYIOIIMX CKOPOCTSAM IBIDKCHHA KAXIOi M3 MUILICHEH, TOJDKHO OHITh BHECEHO
B IIPOTOKOJI M3MEPEHUI B MPOLIEHTAaX OT CPEIHEKBAIPAaTHYCCKOTO 3HAYEHMS BRIXOAHOTO CUIHAja Ha
HOMMHAIBHOU JOILICPOBCKOM 9aCTOTE.

4.4 TIpocTpaHCTBEHHAA 3ABUCHMOCTb YYBCTBUTEILHOCTH

ITo 3T0it METOAUKE OMPEHEISIOT OTHOCUTEIBHYIO YYBCTBUTEIHFHOCTD JOILIEPOBCKOH YILTPA3BYKOBOM
CHCTEMBI K PaCCEMBATENSAM, PACIIOJOXCHHBIM B PAa3IMYHBIX TOYKAX HpocTpaHcTBa. IIpy 3TOM M3MEpSIOT
TOJIEKO aMILTATYIBI JAOIUIEPOBCKONO BHIXONHOTO CHTHANA. JIsi MCIIBITAHWI CHCTEM, TIPEIHA3HAYCHHBIX IS
W3MEpPEHWiT KPOBOTOKA B Tepu(bepHfHRIX COCY/IaX, MOXHO TIPUMECHATH CTPYHHEIA AOIUIEPOBCKHH TECT-
00bekT. Takoif TECT-OOBEKT AACT Y3KONOJIOCHBIA AONIJIEPOBCKHIA BHLIXOMHON CHIHAJ, KOTOPBIA HM3MEPHTH
TIPOIIEe, YeM IMMPOKOTIONOCHBIM, HAOMOMACMBIA TIPH MCIIONB30BAHAHA MPOTOYHEIX AOILIEPOBCKHX TECT-
00bekToB. CTPYHHEBINM JOILIEPOBCKHI TeCT-00BEKT NMPUMCHIIOT TPH MOJICIHAPOBAHAM PACCCHBAHUSA OT
COCYZIOB OT'OBOPEHHOTO pasMepa; ITOT pa3Mep JIOJDKEH OBITh 3aIMCaH B PE3YJIbTaTaX ITHUX HMCIBITAHMIA.
Pasmepsr cocymoB (TpyOOK) HEOOXOAMMO YKAa3HIBATh W I TMPOTOYHOTO JOILUIEPOBCKONO TECT-00BEKTA C
YYETOM TIOTEPh B MX CTEHKAX M OTPAXaTEJIbHOM CIIOCOOHOCTH XXUIKOCTH, MCTIOB3yEMOM JIs MOJIEIMPOBa-
HUS KPOBOTOKA.

JlomnepoBckuii TeCT-00BEKT C IBHXYILIMMCS TIOPIIHEM TPHMEHHMM JIJISI MCTIHITAHWIA CHCTEM, HCIIO/b-
3YeMBIX IS OTIPEIEICHUS TTapaMETPOB cepaueconeHuns miona. Jliss m3MepeHrid IPOCTPAHCTBEHHOM paspe-
IAOIIEH CITOCOOHOCTH CHCTEM, WCIOJb3YEMBIX B KAPAMOJIOTHH, HyXHAa MHUIICHb B BHJE TIOPIIHS WIH
mapuKa JTUaMETPOM OKOJIO 1 MM.

Ecnu npu M3MepeHHAX, paCCMOTPEHHBIX HIDKE, PEYb MAET O MEPEMEIICHAM JATYMKA, TO 3TO JHIIb
O3HAYaeT U3MEHEHHME B3AMMHOTO PACITOJIOKEHUS JaTINKA U ABHXYIIEHCS YaCTH JAOILIEPOBCKOrO TECT-00nb-
€KTa.

4.4.1 TIpomonbHas 3aBUCUMOCTh YYBCTBUTEILHOCTH

IIpu 5THX U3MEPEHUSAX OMPEACIAIOT AUANA30H IIYOMH B Teji€ TAIMEHTA, DA KOTOPHIX BO3MOXHO
TIOJIYIHUTh AOIUIEPOBCKYIO HMHMOPMAITHIO.

BHavane maTuMK yCTaHABIMBAIOT Ha paboyeM pacCTOSHWM, HaiiIeHHOM B COOTBETCTBHH C 4.2.3 Ha
CTPYHHOM JAOILIEPOBCKOM TECT-00bEKTE IIPH HOMUHATFHO JOILIEPOBCKOM YACTOTE, YKA3aHHOM M3TOTOBUTE-
JeM Wi paBHO# 1 kIt IIpogoMBHYIO 3aBUCHMOCTH YYBCTBHTEIBHOCTH (T. €. 3aBHCHMOCTh OT DIIyOMHH
WMCCIIEIOBAHMS) CIEAYET OMpPENeNIATh IPH M3MEHEHWM DPACCTOAHMS MEXIY JATIMKOM M JBIKYIIEHCS
CTPYHOI, IIPOCTPAHCTBO MEXIY KOTOPHIMM JOJDKHO OBITH 3aII0THEHO TKAHCIKBHBAJICHTHRIM MaTEPHAIOM,
HaIpUMED, MIEPEMELIAS JATIMK BIOIb TUATOHAIM KIWHA, KaK YKa3aHO HA PUCYHKE 1.
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CTposiT 3aBUCHMOCTB JIOILIEPOBCKOTO CHTHAJIA 1 2 3
OT PACCTOAHUSA MEXIY JATYMKOM M TOYKOM HaOImoO- ‘

JieHust Ha CTpyHe. ['paHuiel TManasona (BO3MOX- \ a‘

HOM DIyOMHBI MCCJICIOBAHAA) ONPEACISTIOT IO Ha-

MMCHBIIEMY ¥ HauWOoONbIeMy  3HAYCHUAM
PacCTOSIHMSA, MIPU KOTOPHIX YPOBEHDb HATIPSDKSHMS
BBIXOJHOTO CHTHAJIa Ha 3 1B mpeBHIIaeT ypoBeHb
1IyMa, HalJeHHEIM B cooTBeTCTBHM C 4.2.4. M3r0o-
TOBUTEIL BIPABE YCTAHABIMBATH MHOE 3HAYCHUE
TIPEBRIIICHUS] CUTHAJIA HaJ YPOBHEM IITyMa, HE00-
XOAMMOE, HampuMep, i obecnedyeHus TpeOye-
MO TOYHOCTH paboTH Tprbopa.

4.4.2 OueHKa IIONEPEYHOM pa3peIlaAIOIIeHi
CIIOCOOHOCTH

I[Ipu 3THMX U3MEpCHMSIX ONMPEHCHATIOT Ha-
MMEHBIEE PACCTOSHHUE B IONIEPEYHOM (OTHOCH-
TEJIBHO OCH YJIBTPa3BYKOBOTO ITydKa) HAIPaBJIC-
HMH, TIPH KOTOPOM MOTYT OHITh JIOKAJHA30BAHBI
(pasmeneHsl) UCTOYHUKHU PACCESTHHOTO (OTpaXeH-
HOTO) CHUTHAJIA, YTO BAXHO JUIS OLEHKH CIIOCO0-
HOCTH puOOpa pa3aessiTh CATHAIBI OT ABYX OJM3-
KOPACITOJIOXEHHBIX COCYIOB. M3aMepeHus CieayeT
TIPOBOAMTH TIPU TEPEMEIICHUM JATYMKA B TUIOC-
KOCTH, TMEPNEHIUKYISAPHOM HANpPABIEHUIO €ro TommiHa cros = lom + % tg ¢ (Tme x — paGouee PacCTOSHUE).
MaKCHMaJTBHON YyBCTBUTEJIBHOCTH (T. €. OCH cos @

My4yKa), B TE€X HaNPaBICHUSX, B KOTOPHIX WAPHHA ;o xamaskavy 2— apvratens; 3— crpywa; 4— otpa-
Hy4Ka NPETIONaracTCsl HAnGoJee IMPOKOM M HAN- yarerms: 5— momioTuTeNs; 6 — AATUHK; 7 — TKAHESKBHBAEHT-
Oonee y3koil. Eciv MCIOIBE3YIOT MUIIIEHE B BUIE HBIE MaTEPUANIHL; & — CTPYHA

MaJICHBKOTO IapvKa, TO MOXHO M3MEPUTh U3ME-

HEHHUE JOIJIEPOBCKOT0 CHTHAJIA HE TOJIBKO B JBYX PuCYyHOK | — YCTPOHCTBO JONIEPOBCKOrO TeCT-06beKTa
B3aMMHO HEPIEHIVKY/SIPHBIX HANPABICHHUSX, HO CO CTpyHOH

M HA HEKOTOPOM IUTOMIAM BOKPYT OCH IMydYKa.

IIpu nmepeMeleHr AATIAKA U3MEPSIOT HOIUIEPOBCKHMI BLIXOJXHOM CHTHAJN M CTPOST €TI0 3aBUCHMMOCTb
oT 3TOor0 NepememecHus. [lomepeunas paspemanmas CliOCOOHOCTh JATIYMKA 3aBHCHT OT IIMPUHEI YIBTpa-
3BYKOBOT'O TYJKa, T. €. OT PACCTOSIHHUS MEX/y TOYKAMH, B KOTOPHIX YYBCTBUTEIRHOCTD IPAOOPA CHIDKACTCS
oonee yem Ha 3 nb. Ecyim Ha rpadmke 310l 3aBUCUMOCTH WMEIOTCSI IMKH C aMILTATYIOM, CHIDKEHHOM OT
MakcuMyMa He OoJjiee yeM Ha 3 Ab, TO MICKOMas IMpHMHA IydYKa OyIeT BKIIOYATh 3TH ITHAKH.

4.5 PaGoyaa wacrora

Pa0ouad 9acToTa WIIH JUANIa30H, B KOTOPOM OHA MOXET OBITh YCTAHOBJICHA, MOXET OHITh OIpeeicHa
KaK aKyCTHYCCKHM, TaK M JJIEKTPHICCKHAM CIIOCODaMH.

IIpuMedanue — JIyisg HOIIEPOBCKAX YIbTPA3BYKOBBIX CHCTEM HEIIPECPHIBHOM BOJHEI 9aCTOTA YJILTPa3BYKOBOM
BOJIHEL, HITY9ACMast JATINKOM H M3MEPSICMasi C IIOMOIIBI0 THAPOGOHA BOJIM3H €T0 IIOBEPXHOCTH, OOBITHO pPABHA YaCTOTE
SJICKTPHICCKOTO BO30YXICHUS JATIUKA.

4.5.1 AKycTHYECKHC H3MEPCHMS

Pa0o4as 9acToTa YIRTPa3BYKOBOTO M3IYYCHHS JATIMKA MOXET OBITh M3MEPEHA B AaKYCTHUYCCKOM BAHHE
C MOMOIIBIO IHpOKonosiocHoro ruapodona (cMm. [1]), moacoeqMHEHHOrO K YCHIMTENO, aHAIW3aTopy
CIIEKTpa WIH K YaCTOTOMEPY.

4.5.2 DaeKTpHYECKHEe U3MEPEHUA

Pa0ou4yi0 9aCTOTY MOXHO U3MEPHTH 10 YACTOTE DIIEKTPHYESCKOTO BO3OYXICHHS JATYMKA C TIOMOIIIBIO
KOHTypa M3 HECKOJIBKMX BUTKOB IIPOBOIA, HAMOTAHHOIO HA JOILICPOBCKUI JATYMK (MM COCIAHATCIBHEIN
Kabenb). Kak u B 4.5.1 cuTHaJI ¢ 3TOTO KOHTYpa CJICAyeT YCHIMTh W MOAAaTh HA aHAJM3ATOp CIEKTpa WIH
YaCTOTOMED.

4.6 N30MpaTeJbHOCTH CHCTEM IO HANPABJICHAIO KPOBOTOKA

H3MepeHusa TIPOBOIAT TOJBKO JJIsi CHCTEM, YYyBCTBHTEILHBIX K HAnpasjieanio (KPOBOTOKA) WM 00Ja-
JAIOLIHX H30MPATEILHOCTBIO N0 Hampasienmo. Bce uamepeHus ciienyeT MPOBOIUTD IS KAXIOTO U3 ABYX
KaHAIOB (BHIXOAOB). ITojlydeHHEIC TIPH 3TOM PE3YIBTATH CJICAYET 3aHOCHTH B TIPOTOKOJ OTACIHHO — IO
BRIXOJIY «MIPSIMOTO» KPOBOTOKA M TIO BHIXOAY «00paTHOTO» KPOBOTOKA (CM. PHCYHOK A.2).
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O1eHKY CITIOCOOHOCTH CHCTEMEI ONPEACIISATh HANPABJICHAS KPOBOTOKA TIPOBOAAT Ha pabodeM paccTo-
SIHWUM, ONPEACICHHOM B COOTBETCTBHH C 4.2.3, C IOMOIIBIO JATYMKA, YCTAHOBJICHHOTO Ha COOTBETCTBYIOIICM
JOILIEPOBCKOM TECT-00BbEKTE C MCIONBE30BAHMEM TKAHEIKBUBAICHTHOTO ToryiotuteNisi. U3MepeHus: npoBo-
AT TyTeM M3MEHCHUsI Ha OOpaTHOE HANpaBICHUS TNEPEMEINEHUS TIOABUXHOW 4YacTH TeCT-O0BEKTa,
OCTABJISISI HEUBMEHHBIM PACCTOSIHUE OT HEE /IO AaTYMKA.

Y1068 00eCIeYnTh HOPMAIBHBIC (0JIM3KHME K PEATbHBIM) YCIOBHS Pa0OTH CHCTEMBI, CIICAYET HCIIOJb-
30BaTh TKAHEOKBUBAJICHTHHIN TOIJIOTHTEIb, MHAYE TEPErpy3Ka CHCTEMBI MOXET CYIIECTBEHHO MCKA3HTh
PE3YABTAThl 3TUX MCIBITAHUM.

4.6.1 Ouenska B3aMMHOI'O BIUSHMA KAHAJIOB

B3aumHOe BIUSIHME KAHAJIOB OIIEHUBAIOT MIYTEM M3MEPCHMIA HANPSXCHHI B KAHAJIC, COOTBETCTBYIO-
1LIEM HaTIPaBJICHUIO IBUXCHUS CTPYHHI, M B KAHAJIE, COOTBETCTBYIOIIEM IPOTHBOIOJIOXKHOMY HATIPABICHHIO.
Ecim, HanpuMep, CTpyHA IBUKETC OT JATIMKA, TO M3MEPAIOT M PACCMATPUBAIOT KAK IOJIE3HOE HATIPSIKEHIE
Ha BBIXO/IC «IPSIMOTO>KPOBOTOKA; HAMPSDKCHUE HA BHIXO/E «O0PaTHOTO» KPOBOTOKA CUMTAIOT HANPSKEHHEM
MOMEXH, ONPCACSIONMM IOTPEIHOCTh CHCTEMbI. B3aMMHOE BiMSHHE OIEHHMBAIOT B JeIM0eNax Kak
JIBAIIATh JOrapu(MOB OTHOILICHUS MOJE3HOTO M HEXEAATEIIFHOTO BRIXOAHEIX CHTHAJIOB. DTO B3aHMHOE
BIIUSIHUEC W3MEPSIOT IS KaXAO0r0 HATPABJICHWS ABWXCHMS CTPYHH (T. €. KAXIOTO KaHajla) BO BCEM
JMANa3oHe €¢ CKOPOCTEi, COOTBETCTBYIOIUX TAATIA30HY YACTOTHOM 3aBHCHMOCTH, HalIEHHOMY B COOT-
BeTCTBHM C 4.3.1. B mpoTOKOJI 3aHOCAT HAMMEHBINEE M3 TTOMYUYECHHBIX 3HAYCHMI B3aMMHOTO BJIMAHUS IS
KaKoOro-J1u00 U3 KaHAJIOB Ha KaXI0M YaCTOTHOM TOYKE.

Ecnmu aMriuTya BEIXOMHOTO CHMTHAJIA HE MOXET OBITh TOYHO M3MEpEHa aHAM3aTOPOM CIIEKTpa, TO
HM300paKECHUE C MOHUTOPA TPUO0Pa IPH MEHUMAJIFHOM 3HAYEHWH B3AaUMHOTO BIMSHNS BRIBOISAT HA TICYATh.
B10 u3obpaxeHne OyIEeT MPEICTABICHO B BHAE KaK MOJIC3HOTO, TAK U HEXEJATESIBHOTO CHTHAJIOB, U €10
YacTO HA3bIBAIOT «MHUMBIM» M300paXCHHEM.

4.6.2 Vicnoms30BaHUE TECT-O0BEKTOB C PACCEMBATEISAMH, OBIDKYIIMMHUCH C OMMHAKOBOM CKOPOCTHIO
B TIPOTHUBOTIOJNIOXHBIX HATIPABJICHUSAX

ITokasaHus Ha BEIXOJE CHCTEM, TyBCTBUTEILHBIX K HANPABJIECHMIO, HO HE 00JIaAIONIX H30HPATEILHOC-
ThI0 N0 HANPABJIEHAIO, TODKHBI OBITH PABHH HY/IO TIPH OTHOBPEMEHHBIX M3MEPCHUAX ONUHAKOBBIX (II0
CKOPOCTH M PacXory) KpOBOTOKOB, TEKYILIMX B NPOTHBOIOJIOXHBIX HampaBieHUSIX. B 3ToM cyTh orneHku
CHMMETPHH JOILIEPOBCKOrO BRIXOAHOTO CHTHAJIA OTHOCHTEIBHO HYJICBOI 4aCTOTHI.

3HavYeHUE BBIXOAHOrO JOILIEPOBCKOr0 CHIHAJIA CHCTEM, 00JIaalonnX H30HpATEILHOCTBIO N0 HANpAaBJie-
HMIO, TIPM HAOJTIOCHUM TI0TOKA OJHOTO HATIPABJICHASA HE JTOJDKHO 3aBHCETH OT TOTO, HMEECTCS JIM TCUCHHE
B IPYIOM HATIPaBJICHWH, ¥ 3TO CICAYET MPOBEPUTH OTIACABHO.

Jns Takoi TMPOBEPKM HEOOXOIMM JOILUIEPOBCKHMIi TECT-O0BEKT C JBYMSI PACTIONOXECHHBIMH PSIOM
MUIICHAME (PACCEMBATEISMHE ), TBATAIONAMUCSA B TIPOTHBOIOJIOXHBIX HANMpaBicHUAX. O0e MUIIICHH TOIX-
HEI HAXOIUTHCA B 30HE UYBCTBUTEIHFHOCTH JATYMKA JUISI TOTO, YTOOHI AOIUIEPOBCKHE BHIXOAHBIE CHTHAJBI OT
HUX MMEJIM OJWHAKOBYIO amMIumuTyny. B mMpoTHBHOM cilydae OajlaHC STHUX CHTHAJIOB OyHEeT 3aBHCETh OT
TOJIOXKCHUSI MUAIIICHEH OTHOCHTEIIBHOTO JAaTYMKA.

BoIxoxHO# JOILIEPOBCKHIi CATHAI CHCTEM, O0JIaIaionmx H30MPaTEeIbHOCTHIO N0 HANPAB/ICHHIO, BHAYAJIe
M3MEPSIOT TPU ABWXCHUM TOJHKO OJHOI MUILNIEHM, @ 3aTEM NPH JBHXEHUHM 00eUX MHILIEHEH C OMMHAKOBOM
CKOpOCTHIO. B KauecTBe pe3yibrara CICAyeT ONpPEC/IATh | 3aIMCaTh B IPOTOKOJ OTHOCHTEIBHOS M3MCHEHIE
3HAYEHM BHIXOHOI0 AOILIEPOBCKOr0 CHrHAJIA B TIPOLIEHTAX OT 3HAYEHMS1, COOTBETCTBYIOIIETO NMEPEMELLICHUIO
TOJIBKO OJHOM MHMIIEHHM. B MpOTOKOJ 3aHOCAT MAaKCHMATLHOE (J/Isi OTOBOPEHHOTO M OMPEAC/IIEMOr0 IpH
u3MepeHmsx 1o 4.3.1 quana3oHa JOIIEPOBCKMX YACTOT) 3HAYCHHUE 3TOTO M3MEHEHHA.

4.7 OneHka napaMeTpoB JOILICPOBCKOrO CIEKTPA CHCTEMbI

H3mepenns mapameTpoB WHMpOpMAIMI, CONEPXAIICHCS B ACILIEPOBCKOM CIIEKTPE, COOTBETCTBYIOIIEM
CIEKTPY CKOPOCTEi KDOBOTOKA B OINPEAEICHHBIX KPOBEHOCHRIX COCY/AX, CJEAyeT IMPOBOAMTE C MCIOJB30-
BaHHEM MPOTOYHOTO JOILIEPOBCKOr0 TECT-00heKTa (MM PacxXooMepa), OMUCAHHOTO B 5.1.6. Dot momne-
POBCKHIA TECT-00BEKT BOCTIPOM3BOAUT MPOMHIL IPOTOKA XUIKOCTH BHYTPH TPYOKM, PACIIONOXEHHOM TaK
X€, KaK CTPyHa WJIH JICHTA B JIOIUIEPOBCKAX TECT-00BEKTaX, paccMOTpeHHRBIX B 5.1.1 u 5.1.2. UsMepenmnsa
CIIElyeT BBIIOJIHATH HA Pa004eM PACCTOSTHUM.

4.7.1 Acnons30BaHHUE TECT-O0BEKTOB, MOACIHPYIOIIHAX PaCXO.,

H3mepenns xapakTepUCTHK CHCTEM, TIPEIHA3HAYEHHBIX )11 OTHOCUTEIBHEIX U A0COIOTHBIX U3MEPe-
HUI pacxofa U npodmwis KPOBOTOKA (B KPYITHRIX COCYAAX), CJAEHYET MIPOBOAMUTDH C IIOMOINBIO OIMMMCAHHOTO
B 5.1.6 POTOYHOrO AOILIEPOBCKOr0 TECT-00BEKTA, KAIMOPYEMOIO METOIOM <«CEKYHIOMEPAa M MEPHOIO
coCyZia» TI0O BPEMEHM BHITCKAHUS W3 KAKOr0-TO 00bEMa, WIIH C TIOMOIIBIO 3TAJIOHHOIO PACXOIoMepa.

IMeperx W3MepeHUAMH CACAYET YCTAHOBUTH AMANIA30H BHYTPEHHHUX JUAMETPOB KPOBCHOCHHIX COCY/IOB,
Iuisi pabOTH C KOTOPHIMH TIPEAHA3HAYCHA cucTemMa. VisMepeHuMs MpPOBOIAT B Pe3epByape ¢ BOIOM C TEMH
CEUYCHMSAMH TPYOOK, KOTOPHIC IIEPEKPHIBAIOT 3TOT JUANA30H.

8
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H3mepennss mpoBOAT KaK MPH M3MEHEHHMM YIJIA MEXAY OCBHIO YILTPa3BYKOBOIO IIy4Ka JATYMKA W
LEHTpaIbHOM JuHUEH cocyna (TpyOku) B cekrtope or 30° go 60°, Tak M IpM M3MEHEHMHM CKOPOCTH
MPOTEKAHUS B JUANIA30HE, COOTBETCTBYIOIIEM IHAIA30HY MOIUIEPOBCKHX YACTOT, ONPECACICHHOMY IIpH
u3MepeHusIx 1o 4.3.1. Pe3yasTaThl MOTYT OBITH 3aMMCAHKL B IIPOTOKOJ B BUIEC MAKCHMAILHOIO OTKJICHEHUS
JOIJICPOBCKOTr0 CHTHAJA OT IPSIMOM JIMHAM, COOTBETCTBYIOIICH €0 3aBHCHMOCTH OT COOTBETCTBYIOIICTO
napaMeTpa (00bEMHOM CKOPOCTH MOTOKA WM YIJIa MEX/Y COCYAOM M OCHIO IIydKa) M NOJYYICHHOM METOIOM
HaMMCHBIIMX KBaJIpaTOB.

4.7.2 Vicroms30BaHKME TECT-00BEKTOB, MOACIHUPYIOLIMX HEPABHOMEPHEIA MPOMHIL CKOPOCTEHM

H3amepeHus xapakTepUCTHK CHCTEM, MHHIUIMPYIOIMX MAKCHMAIBHYIO YACTOTY JOILIEPOBCKOIO CIIEKT-
pa, CIeayeT IpOBOIUTE HAa TIPOTOYHOM ACIUIEPOBCKOM TECT-00BEKTE C XHIKOCTHIO, BA3KOCTh KOTOPOi paBHA
BSI3KOCTU KPOBH. MaKCHMAaTFHYIO AOIJIEPOBCKYIO YACTOTY, OLPEACISACMYIO HCILITYEMOM CACTEMOM, CPAaBHM -
BalOT C MAKCUMAJIbHOM AOILIEPOBCKOM 9aCTOTOM, BEIYACISICMOM TCOPETUICCKA B TIPEATIOIOXCHIN Mapabo-
JIMIEeCKOM (DOPMEI TIOTIEPEYHOTO NMpoduia TeucHus. [l Takoro npoduiiss B A0IIEPOBCKOM TECT-00BEKTE
MaKCUMaJIbHasi CKOPOCTB B IBa pa3a 0onbine yCpeTHEHHOIM (10 CEYEHUIO COCYIa) CKOPOCTH. Y CPETHEHHYIO
CKOPOCTB ITOJIYYAIOT AEIEHMEM CKOPOCTH PACXO/IA HA IUIOIIAIH CeYeHUs TPyOKH. TeopeTHIeCKuii MaKCHMYM
JOMJIEPOBCKOM 9aCTOTHI F,, BRUMCIIOT IO (hopmyne

Frax = (@v/)) cos o, (0]

TIOE V — CPenHSISA CKOPOCTh JIBIKEHHUS XUIKOCTH;
A — JUTMHA YIBTPa3BYKOBOM BOJHH B XUIKOCTH, MPOTEKAIOMICH 1O TPYOKeE;
¢ — YIoJI MEXIy YJIBTPa3ByKOBEIM MYYKOM M OCHIO TPYOKH.

5 ChnemmanbHbie JOILIEPOBCKHE TeCT-00HEKThI

5.1 TomnepoBcKHE TECT-00BEKTHI

5.1.1 CrpyHHEI A0ILIEPOBCKHI TECT-00BEKT

CrIpyHHBII JOILIEPOBCKHIA TECT-00BEKT (CM. PUCYHOK 1) MpeACTaBIsSIET CO0O0I ABIXYIIYIOCS B OCCBOM
HanpaBJICHUM TOHKYIO MHIICHD, IIMIMHAPAICCKAS TIOBEPXHOCTh KOTOPOi SIBISIETCS MCTOYHMKOM JIBHXY-
IIMXCH «paccerBareieii». Takass JOIIEpOBCKAs MHUIIEHb TEHEPHUPYET TOJBKO ONHY AOIJIEPOBCKYIO 9aCTOTY
¥ yIOoOHA ISl UMATAIIAHA OYCHb MATBIX KPOBEHOCHBIX COCYIOB.

PeanbHas KOHCTPYKITHS TAKOTO AOILIEPOBCKOIO TECT-00BEKTA MOXET COCTOATh U3 CTPYHBI, TIPOXOIS-
IIcH yepe3 TpH WM YeTHIpe OapadaHa, IPUBOAUMBIX B IBHXCHUC IBUTATCIICM, XECIATCABHO PEBEPCUBHBIM
M CHAOXEHHBIM TaxoMeTpoM. CKOPOCTb CTPYHBI PACCUMTHIBAIOT IO M3BECTHOM CKOPOCTH BpalCHHS
JBHTATE]II W U3BECTHOMY TUAMETPY 0apa0baHoB.

Ha pucynke 1 mokasaHo pacrmoloxeHue pabodeil 4yacTu IBUXYILEHCS CTPYHBI OTHOCHTEIBHO OCH
YIBTPa3ByKOBOTO ITyuKd. J[aTUMK MOXHO IIEPEMELIaTh BIOJb JHATOHATH AOIUIEPOBCKOIO TECT-00BEKTA.
Marepuai 310 YaCTH TECT-00BEKTA JODKEH MMETh KO3 (IUIMEHT 3aTyXaHus, SKBUBAJICHTHEIN CPETHEMY
KO3(DOULMEHTY 3aTyXaHUsI MATKHX TKAHEH 4eI0BEYECKOTO OpraHm3Ma, T. e. ot 0,5 1o 1 1B-cm— L. MTI'm—1,
3aTyxaHue MOXHO M3MEPUTH CICAYIOIHM 00pasoM:

- IOMECTHUTh YILTPa3BYKOBOM M3TydyaTeah M IpueMHUK (THIpodoH) B pe3epByap ¢ BOIOM, Tak YTOOH
MEXIy HUIMH MOXHO OBIJIO YCTAHOBUTH MCITKITYEMEIA 00paser; MaTepuaia. [ToaKmoYnTs BRIXOI IIPUEMHUKA
K M3MEPHUTEILHOM cucTEME, HanpuMep K ociauiorpady. Ilonate Ha M3nmyvaTesb MEKTPUISCKOE HATIPSIKE-
HHE B BHJIC IIOBTOPSIOIIUXCS PAIMONMITY/IbCOB 33JaHHOM YACTOTHI;

- YCTAHOBMThL MEXIY M3IydaTeJeM W rHapodOoHOM McIBITYyeMBI 00pasel; MaTepUaia ¥ ONPENEIUTh
W3MEHEHWE IEKTPHYECKOr0 CHIHAJIA Ha Brixome ruapodoHa. D10 m3MeHeHue (B nerubenax) U SBISIeTcs
3aTyxaHueM oOpasi@a. IIpyM 3TOM Ipeao/araioT JUHEHHYIO YyBCTBUTEIBHOCTh M3MEPUTENBHON CUCTEMHI,
9YTO MOXET GHITh IPOBEPEHO IyTEM MOMEIIECHUSA MACHTHYHOrO (IO pasMepaM W Marepuaiy) ZoOaBOYHOIO
obpasia. I[Ipu 3TOM JONONHWTENFHOE H3MEHEHHE CUTHAJIA HE NOJDKHO OTimMYaThes Gosee yeM Ha 0,3 1B
10 CPAaBHEHMIO C TPEIBIIYIIMM U3MECHEHHEM.

3aryxanue WM mMoTepy Ha moriouieHue B;, 1B, 06pasna TKaHeSKBUBAIEHTHOIO MaTepraia oIpese-
JISTIOT 110 M3MEHEHMIO BHIXOIHOIO CHTHAIA 10 hopMyIie

B, =20 log1g [Vour(0)/ Vou (DI, @

e V,,(0) — HampsDkeHMe CUTHAJIA Ha BHIXOJE TMAPO(OHA MPH OTCYTCTBUM MCIBITYeMOTO 06pasia;
Vout(1) — HaupsDKeHME CHTHANA HA BHIXOE ruapodhoHa IpH TOMEIEHUH UCITBITYeMOTO 00pasia MeXIy
HM3IyJaTeneM U THAPodhoHOM.
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IIpu paboTe co CTPYHHBRIM TECT-00BEKTOM CIICAYET IPHHATE MEPHI IS TIPEIOTBPAIICHUS OTPaKECHMIA
VABTPa3ByKOBOM BOJIHBI OT €TI0 CTCHOK. TakKe ClieAyeT OOECHeUYMTh BOSMOXHOCTh Pa3MEICHUSA IT03aIH
CTPYHBI H BILIOTHYIO K HEW XOPOIILETO OTPaXaTelisi —XEeCTKOM MMIIIEHH B COOTBETCTBUM C 4.3.3.2.

JmMHy aKyCTHYeCKOTO IIYTH MEX/TY CTPYHOM M TKAHEIKBUBAJICHTHEIM MAaTepHUAIOM MOXHO YBEIMINTD,
€CJTH WMCIIOBh30BATh BTOPOM 00pasell M3 TKAHEIKBUBAIEHTHOTO MAaTepHalia, KaK 3TO TOKA33aHO B HIDKHEH
yacTd pucyHKa 1. KemarensHo, yToOB Bropoi oOpaselr uMen KO3 GHUIMEHT 3aTyXaHus, BIBOS OOJIBIIHIA,
yeM TEepBHIM 00pasen,. Eciau, HanmpuMep, TOMIIAHA BTOPOro o6pasma coctaBager 0,5 cM, TO ero MOXHO
TIOMECTHUTDH B 3a30p MEXIy KIMHOM M CTPYHOM, paBHHBI 1 cM. B 3TOM ciiydyae TOMIIMHA CI0SI TKAHEIKBH -
BAJICHTHOTO MarTepuaja, IMPOXOAUMAast YIBTPa3ByKOBBHIM CHTHAJIOM OT JaT4uKa OO CTPYHEI, MOXET ORITH
paccuuTaHa U3 BHIPAXEHUS, TIPUBEAECHHOTO Ha pUCyHKe 1. YToa @ peKOMeHAyeTCsl BIOMpaTh paBHEM 30°
WA MEHee.

IMpoGneMBl HCTIOMB30BAHMS CTPYHHBIX JOIUIEPOBCKUX TECT-00BEKTOB CBI3AHEI C BUOPAITUAME CTPYHEI
B IUIOCKOCTH OapabaHoB. Bubpaiiuy MOTyT BEI3HIBATH HU3KUE TAPMOHUKH B CTIIEKTPE AOIIEPOBCKOr0 CHIHAJA,
a 3HAYWT, ¥ €T0 PACIIMPEHUE, YTO OOECICHUT MPEUMYIIECTBA TAKOTO TECT-00BEKTa, KAK MOHOYACTOTHOTO
JOIJIEPOBCKOr0 TECT-00BEKTa. DTy TpoljieMy MOXHO CHATh, TIPUMEHSA GoJjiee YeM OTHY HATIPABIISIONIYIO
Oapabana, obecrieunBasi BHOPOHM3OSIIIHIO JIBUTATEJISI, TIOBHIAS BA3KOCTh XWIKOCTH B pe3epByape MIH
M3MEHSIS BeIMINHY TIPOBUCAHMS CTPYHEI. B KauecTBe MaTepHaia JI CTPYHEI IIPUMEHSIIOT XUPYPTHIECKYIO
LIEKOBYIO HWTh, MOHOBOJIOKOHHBIM HEWIOH WIM JIECKY, TTACCHMK OT IIOPTATMBHOIO MAarHMTOdOHa WA
Oonbime Kombia Kpyrioro ceueHms. OnpeaesieHHbIe POOIEMEI CBA3aHE M ¢ HAJIMYKMEM y3/Ia HA CTPYHE,
YTO BBI3EIBACT YBEIMYCHUE JOILIEPOBCKOr0 curHana. M30exarTs 3TOro MOXHO 33 CUET YIIMHEHUS CTPYHHI,
YTO TIO3BOJAT BHITIOJHUTH M3MEPEHHS 33 TIPOMEXYTOK BPEMEHM, KOTTA Y31 HaXOJUTCA BHE 3BYKOBOTO
Ty4Ka.

[Ipu UCTIOIE30BaHNY CTPYHHOTO AOILIEPOBCKOT0 TECT-00BEKTA [ISI MMUTALMH MAJIBIX KPOBEHOCHBIX
COCYZIOB CCUECHHE PACCeSTHUS HUTH (CTPYHBI) JOJIKHO OBITH TAKUM, KaK ¥ Y MAJIOTO KPOBEHOCHOTO COCY/IA.
DKBHUBAICHTHHIN pa3Mep KPOBEHOCHOTO COCYIa NOJDXKEH OBITh YKa3aH Ha GHPKE AOIUIEPOBCKOrO TECT-00nb-
€KTa.

5.1.2 JIeHTOYHBII AOIIEPOBCKMIl TECT-00BEKT

KoncTpykiusi 31010 TECT-00BEKTa TIOZOOHA KOHCTPYKIIUH TECT-O0BEKTA C ABHXYIICIHCS CTPYHOM,
TOJBKO BMECTO CTPYHEI MCIIOIB3YIOT JICHTY KOHCYHOM IIIMPUHBI. TeCT-00BEKT NPEIHASHAYCH IS TIOIYYCHUS
OIHOIM JAOILUIEPOBCKOM 9ACTOTBHI, HO OT PaCCEMBAIOIIEH TIOBEPXHOCTH, KOTOpas IHMpPE CEYCHHS CaMOi
IIIMPOKOM M3 BCTPEUAIOIIMXCS BeH U apTepuii. I[pemmourarensHas mmpuHa ieHTH — 1,5 cM. KoHcerpykius
JICHTOYHOTO AOILIEPOBCKOr0 TECT-00BEKTA C TpeMsi 0apabaHaMM CXCMATHYHO INOKAa3aHA HAa PHCYHKE 2.
TpeGoBaHus K Pa3MEIICHHUIO JATYMKA Ha 3TOM TECT-OOBEKTE TC XE€, YTO M Ui CTpyHHOro. OmHako

aMIUTMTYya BUOpanMii JIEHTHI, KaK IIPaBHJIO,

1 CyIIECTBEHHO MEHBIIIE, YEM Y CTPYHEL.

= 5.1.3 JIACKOBBHIA JONJIEPOBCKMIi  TeCT-
00BERT

JlonnepoBckuii TECT-00bEKT B BUAC AUCKA

M3 Marepuayia, SKBHBAICHTHOTO (TI0 MapaMeT-

paM o0paTHOTO paccessHUsA) KPOBH, IIOKa3aH HA

pucyHke 2. Takoii AOIIEPOBCKHIi TeCT-00bEKT

NPEIHA3HAYEH IS HMHTALMM COCYIa, CEUCHHE

KOTOporo mmpe (OKaIbHOM 00/acTH YIbTpa-

3BYKOBOTO TIy4Ka, a TAKXE JUII TOTO, UYTOOH

2 OBUIO 00ECIIEYeHO MAKCHMAIILHO OOJIBIIIOE 00-

paTHOe paccewmBaHmWe. Marepuan i AUCKA

JIOJDKEH UMETh TY X€ OTPaXaTeJIbHYIO CII0Cc0o0-

- @ HOCTB B YaCTOTHOM auana3oHe or 1 go 10 MI'n,

I 2 YTO M Y TUIACTHHBI TOJIIMHOM 3 CM M3 YejIOBe-
/\ yecKOM KpoBH. JlaTuMk 3 yCTaHABIMBAIOT OT-

5 HOCHMTEJIBHO 3TOT0 TeCT-00BheKTa TaK, KakK Io-

1 — npvratens; 2 — aucK; 3 — gaTuvky; 4 — JIEHTa; 5 — MOpPIIEHb Ka3aHo Ha PUCYHKE 2, ¥ aHAJIOTHYHO TOMY, YTO
yKka3aHo B 5.1.1 i CTPYHHOTO JOILIEPOBCKOrO

PrcyHOK 2 — YCTPOHCTBO AOILIEPOBCKUX TECT-0OHEKTOB B TecT-00bekTa. Ilamaomuii  yasTPa3ByKOBOM
BHJIC JICHTEI, THCKA M IOPIIIHS IIyYOK JOJDKEH TIEPECEKATh AUCK M HE BRIXOAWTH
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3a ero Kpasi. JIis moJlydeHus Y3KOTO CIeKTpa O0IIas IMMPUHA YIETPA3BYKOBOTO MYYKa JOJDKHA COCTABIATH
MEHee AECSTOM AOMM paauyca, COCAVHSIOIETO OCh BPAIiCHUA JUCKA | IIEHTP ITydJKa.

5.1.4 omnepoBcKmii TeCT-00BEKT TIOPIIHEBOTO THIIA

JlomiepoBckmii T€CT-00bEKT IMOPIIHEBOTO TUIIA TIPAMEHSIIOT ISl MMUTAITAA BO3BPATHO-TIOCTYTATEIb-
HOTO IBMXCHHWS TOBEPXHOCTEH, TAKMX, HANMPHUMEP, KaK CTCHKM KPOBEHOCHBIX COCYIOB, IOBEPXHOCTH
TyJBCHPYIONIETO cepana W mp. CxeMaTHYHO OH TOKa3aH Ha pucyHKe 2. OTpaxaTeNbHas CIOCOOHOCTH
MaTepHaia M MapaMeTphl ABUXCHHUS TOPIIHA JOJDKHE BO3MOXHO TOYHEE COOTBETCTBOBATH MCCICAYSMOM
cTpykType. CMellleHHe TIOPIIHA B 3TOM TECT-OOBEKTE PAaCCYMTHIBAIOT 110 IAPaMETpaM NPHBOAA HJIH
H3MEpSIOT HemocpeacTBeHHO. [lyimscanuu Morytr GHTh yactoToil ot 1 g0 2 'l U HeoGsA3aTeIbHO TOYHO
CHHYCOMIATBHEIMH.

5.1.5 TecT-00BEKT B BHIE MAJIOTO IHAPUKA

B xavecTBe OCIMUIAPYIONIEH MUILIIEHH MOXHO TIPUMEHSTH | JIPYTOii THII JOIJIEPOBCKOTO TECT-00beKTa
— B BUJe MaJIoro Iapuka. OH NpeacTaBisieT CO00M XOPOIIIO OTPAXAIONIHI MAIEHbKMIA 1IApUK THAMETPOM
00BIYHO 1 MM, KOTOPHI KOJIEOJIETCA C OUEHDb MOl aMIUmMTynoi (1 MKM) MOJ, ASHCTBHEM TPOMKOTOBOPH-
Tensi. OTpaXeHHEBIE OT MApUKa B 0OPaTHOM HaNpaBJICHUH MMITYILCH OyIyT MOMYJHPOBAHH MO (dase. Orta
(hasoBass MOmyJISAIIMSA NETEKTUPYETCS IPHOOPOM KaK JOIUIEPOBCKAS 9ACTOTA, PaBHASA YaCTOTE TPOMKOTOBO-
putens. JlonjiepoBcKuii BHIXOHOM CHIHAJ OYIeT MAKCUMABHBIM, KOTIA IPUHUMAESMEIN JATYMKOM OTPaXECH-
HBIM OT mapuka curHan oyaer Ha 90° caBHHYT Mo (pase OTHOCHTENBHO BHYTPEHHETO ONMOPHOTO CHTHAJIA
JIOIIEPOBCKO¥ yIbTPa3ByKOBOii cucremel. [TepeMelnias mapyk B MoJjie JATYMKA M OLICHUBASA aMILUIMTYLY 3THX
MaKCHMYMOB TIPH KaXIOM TIOBTOpeHMH 90-rpanycHoro capura mo (ase, MOXHO MOCTPOUTh MPOCTPAHCT-
BEHHYIO OTHOAIOIYIO 3THX aMIUIMTYJ, M OMPEICIUTh TAKUM 00pa3oM (OKAILHYIO 00/acTb JAOILIEPOBCKOi
YILTPa3BYKOBOM CHCTEMBI.

H3-3a COXHO#M TIPUPOXBI paccessHMS OT MHILEHEH B BHOE MajbIX chep, B YaCTHOCTH CHJIBHO
BBIP2XXCHHOM YaCTOTHOM 3aBHCMMOCTH 3TOTO PAcCeHMA, TaKOH TECT-OOBEKT HE PEKOMEHAYIOT i
MCTIBITAHUS MMITYJIbCHBIX AOILIEPOBCKHX YJIbTPA3BYKOBBIX CHCTEM WM CHCTEM C CWILHO C(HOKYCHPOBAHHBIM
YIBTPa3BYKOBHEIM ITYYKOM.

5.1.6 TIpoTouHBIi ACIICPOBCKHI TECT-00BEKT

IIpoTOoYHELA JOIIEPOBCKHIi TECT-00bEKT IPHMEHSIIOT IS TIOJIYYCHHS CIEKTPA AOILIEPOBCKHX JACTOT,
KOTOPHIl OIIEHWBAIOT TPH MCCJCIOBAHWH KPOBEHOCHBIX cocyzoB. IIpodmis CKOpocTeii KpoBOTOKa B
TIOTIEPEYHOM CEUCHHMHM KPOBEHOCHOTO COCyAd HE SABISCTCS YHACTO NAapaOONMYCCKMM M HM3MCHSACTCA B
3aBHCHMOCTH OT CepAcYHOTrO put™Ma. ITapaMeTphl TAaKOTO KPOBOTOKA HE TOJIHKO TPYAHO, HO M HEIIEJIECO00-
pPa3sHO MOJCMPOBAThH B JAOIJIEPOBCKOM TecT-00bekTe. OOBIMHO B TECT-OOBEKTE CTPEMATCS TONYYUTH
napabouyecKuii MpoGHIb CKOPOCTEH MPOTEKaHUA KPOBCHMHATHPYIOIICH XHIKOCTH KaK HAaWOoJee TPOCTO
BOCIIPOU3BOJAMEINA.

Hcnoms3yemyio mist n3MEpeHMt 4acTh IPOTOYHOTO AOIUIEPOBCKOTO TECT-00BEKTA YCTAHARIMBAIOT B
BOIHOM pe3epByape B TOM Xe CAMOM ITOJIOXEHHH OTHOCUTEIBHO TATYMKA, 9TO | IS APYIAX TECT-00bEKTOB.
JloniepoBckmii  TECT-00BEKT, TOKA3AHHEII Ha PHCYHKE 3, COCTOMT W3 HACOCa, aKyCTUYCCKOW BaHHHI,
OTCTOMHWKA W BEepXHEro 0aka A CO3MAHMS HEKOTOPOTO THIAPOCTATHYCCKOTO IaBICHHMS (HAmopa) B
TIPOTOYHOM CUCTEME. 3arpsASHEHUS ¥ ITy3RIPEKH BO3IyXa IPH HEOOXOTUMOCTH YIAIMIOT (PHIETPOM, a TIOTOK,
TapaMeTPEI KOTOPOT'O MPEANOJIaraeTcs H3MEPSATh, PEaTU3yIOT B IIPAMOM HEPACTITHBAIONIEHCSA YaCTH TPYOKH,
TIOMEIEHHOM B aKyCTUYECKYIO BaHHY. V3MepuTenbHas 4acTh TPYOKH OJDKHA OBITH HACTONBKO JJTUHHOM,
yTOOB B Heil yCTAHOBWICA TapaboimmyecKuii mpodunbs mMpoTeKaHWs MCIOJB3yeMoi xuakocTd. Ilocie
TIPOTEKAHUA U3 BEpXHETO 0aka ueped GWIBTP M M3MEPHUTEIBLHYIO YacTh TPYOKM XHUIKOCTH COOMpaeTcs B
OTCTOMHUKE IS TOCICOYIONICH IOJauyd HACOCOM B BepxHmit Oak. [lns obecmeyeHus BO3MOXHOCTH
TPaIyHPOBKH TECT-O0BEKTA MO PACXOLY MEXIY U3MEPHUTEIBHON TPYOKOM M OTCTOMHMKOM YCTAHABIUBAIOT
TIEPEKITIOYAEMBIM BEHTWIb C OTBETBJICHHUEM K MEPHOMY COCyxy. I'pamydpoBKY IIPOBOISAT B MEPHOM COCYIE
HM3MEpPEeHHUSIMH 00heMa XHUIKOCTH, IMOCTYIAIONIEH B HETO 33 ONpEAe/ICHHBIM MHTepBaI BpeMeHH. MHorma
HMCIOJIBE3YIOT KAKOM-IN00 CIeIUAIbHBI U3MEPHUTEh 00BEMHOM CKOPOCTH.

Hacoc u TpyOKy cienyeT BHIOMpaTh TAaKMMM, YTOOB YCTPAaHWUTh KaBUTALMIO B XWIKocTd. Ilpu
HMCTIONB30BAHMM BHICOKOCKOPOCTHBEIX HACOCOB WJIM NPH HAIMYMM B TPYOKE YIaCTKOB C PE3KHM TIEPEIagoM
TIOTIEPEYHOI0 CEYCHMS B MPOTCKAIONICH XMIKOCTH MOTYT OOPa30BHRIBATHCS ITY3RIPEKM BO3myXa. JlO/DKHEI
ORITH CBEIEHBI K MUHUMYMY M BO3MYILIECHMS ITIOTOKA B MECTaX COSTUHEHUSA TPYyOOK.
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1 — Bepxumii 6ak (i co3maHmsa Hanopa); 2 — GibTp; 3 — HaTuMK; 4 — MEPHEIHA COCYHl; 5 — BEHTHIIb; 6 — HACcOC;
7 — OTCTOMHMK; & — aKyCTHYeCKasd BaHHA; 9 — M3MEPHUTENh CKOPOCTH

PucyHOK 3 — YCTpOMCTBO MPOTOIHOrO JOILIEPOBCKOrO TECT-00bEKTa

5.1.6.1 Xwugkocth

KpoBenMUTHpYIOIIAS XHIKOCTh NPEACTABISECT CO00M BOLY WM APYIYIO XHMIKOCTh C aKyCTHYCCKUM
HMMIIEJAHCOM, COOTBETCTBYIOIMM MMIICIAHCY KPOBH, B KOTOPOM PAaBHOMEPHO PacHpEacIeHBl paCCeHBAIO-
IIWE YACTHITHI, TAK YTOOBI XapaKTCPHCTHKH PACCEUBAHUS YIBTPa3BYKa TaKOil CYCIIEH3UENH COOTBETCTBOBAIMA
XapaKTepHCTUKAM DPACCEMBAHMsI KPOBH. B KauyecTBe pacCEMBAIOLIECTO MaTepuaia OOBMHO NPUMEHSIIOT
NOJIMCTHPOJIOBHIE 1IADMKM, 3MYILCHIO NAapadHUHOBOrO (MUHEPATBHOIO) MAacjia WM YACTHMYKH Kpaxmaia.
Jnst TojiydeHnsa BA3KOCTH, CXOJHOM € BA3KOCTHIO KPOBH, B XHUAKOCTb HOOABISIOT TMIICpHH. JKAIKOCTh
MOXET OBITh JIETa3MPOBaHa, KaK OIMHMCaHo B 5.1.7.

5.1.6.2 WcnwrrarensHas Tpyoka

TpyOKa HODKHA MMETh 33JaHHBIH M ONWHAKOBHIN MO [yTMHE BHYTpeHHMM quamMeTp. CTEHKH JTOJIKHEI
OHRITH [OCTATOYHO NPOHHIACMBI IS YIBTPA3BYKa, NODKHH 00eCTICYMBATh MHHMMAIBHOE HCKAXCHUE
VABTPa3BYKOBOTO IIy4YKA IIPH KPHTHYECKHUX YIJIaX MAJCHHUSA, YTOOK HE BEI3BATh MOTEPH CHTHAJIA B HHU3KO-
YACTOTHOM YACTH ACIUIEPOBCKOrO CIEKTPA.

Marepmanom mis TpyOKu MOXeT ObITh, HampuMep, LewiodaH. CKOpoCTb 3ByKa B CTEHKE TPYOKH
JOJDKHA OBITH MEHBIIIE, YeM B MPOTEKAIOMICH MO Hell XMIKOCTH. CYIECTBYIOT TECT-OOBEKTHI, B KOTOPHIX
XHAKOCTh IPOTCKACT HE IO TPYOKE, a 4epe3 UIMHHOEC OTBEPCTHE B OJIOKC M3 TKAHCIKBHBAJICHTHOTO
MaTepHaja. D10 CBOAUT K MUHAMYMY MM IIPEAOTBPAIIACT BOOOIIEC pe¢pakiyio yIETPA3BYKOBOIO IIydYKa,
BHI3HIBAIONIYIO IOTEPH CHIHAJIA B HA3KOYACTOTHOM YaCTH JOILIEPOBCKOTO CIIEKTPA.

Bo3MOXHOCTh IPUMEHECHHMS TEX MM MHBIX MATCPHAJIOB ISl TPYOOK MOXHO MCCJIEI0OBATh, HA0IIOnas
33 AOILIEPOBCKAM BBHIXOHBM CHTHAJIOM 110 aHAIM3ATOpY crekrpa. [Ipn ntaMMHApPHOM IMPOTEKAHMM XUIKOCTH
YPOBEHb CHTHAJIAa HE JOJDKEH M3MECHATHCS HA YACTOTAX BHIIC HUXHEH YaCTOTHI Cpe3a JOILIEPOBCKOIM
YILTPA3BYKOBOM CHCTEMBI.

5.1.7 Axyctudeckas BaHHA

H3MepeHnsi ¢ TpEMEHEHUEM AOIUIEPOBCKAX TECT-00BEKTOB, PACCMOTPEHHHX B 5.1.1—5.1.6, caenyer
MIPOBOAMTH TAK, YTOOBI TECT-O0BEKT M MOBEPXHOCTh MCIEITYEMOIO JATYMKA HAXOAMIMCh B aKyCTHMYECKOM
BaHHE, 3aNIOJTHCHHOM BOAO#M 3aJaHHOM (OrOBOPEHHOM T TAHHOTO TECT-00BEKTa) TEMIICPATYPHL. AKYCTH-
YyecKass BaHHA TPEACTaBISIET co0O 0ak MOXXONAINMX pa3sMEPOB, CTEHKM, JHO M BOJHASA MOBEPXHOCTH
KOTOPOTO TOKPHTH aKyCTHYECKH MONIOMAIONMM MaTepuaioM. IIpoBepHTh CyllIECTBOBaHHE IIOMCX H
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OTPaXKECHMUI OT CTEHOK 0aKa ¥ MOBEPXHOCTH BOARI JOCTATOYHO MPOCTO, €CJIA HEMHOTO OTOJABUHYTh JATYMK,
TaK 4YTOOBI yJIBTPa3BYKOBOM Iy4OK HE IONANal Ha M3MEPUTENBHYIO YacTh TECT-O0BEKTa, W CICIUTH 3a
BBIXOZHBIM CHUTHAQJIOM HCIBITYEMOTO IpHOOpa 10 aHaIm3aTtopy cmnekrpa. IIpd 3TOM TIpWBOA, JBHTATENS,
Hacoca WM BUOpATopa JOKeH ORITh BKMOYCH. HabmromaeMeril OCTATOYHEIN JOIUIEPOBCKHME CHTHAM,
SABJISIONTUICS IIYMOBOM TIOMEXO0i, OyIeT BRI3BaH pa0oToit 3Tux ycTpoiicTB. [1o1e3HO TaKke M HAOIOACHHE
33 UI3BMEHEHHMSIMH JOTLIEPOBCKOTO CHTHAJA C JaTYMKa, HAIIPABICHHOTO HA U3MEPHUTEIBHYIO YaCTh TECT-00b-
€KTa, TIP¥ KOJICOaHUAX MOBEPXHOCTH BOIBI MJTH 3ATNTYIIAIONIETO TIOKPHITHSA ¢ aMILTATYIOM B TIOJIBOJIHH WJITH
Oonee.

BMecTo akycTH4ecKoil BaHHBI C BOOOM WHOINA MCIIONB3YIOT AOIICPOBCKHME TECT-00beKTbl B BHUIE
0JIoKa, 3amoTHEHHOTO aMOP(MHBIM BEIIECTBOM Ha OCHOBE TKAHEIKBHBAJICHTHOIO I'eJisi, B MacCe KOTOPOTO
CO3MaHBl OTBEPCTHUS I TPOTOKA XUAKOCTU. [TapaMeTphl TaKMX TECT-O0BEKTOB OLICHUBAIOT C TIOMOILEIO
VIBTPa3ByKOBOTO SXOMMITYJILCHOTO CKaHepa. BuauMble Ha MOHUTOPE CKaHepa OTPaXXeHHA OT CTEHOK Ooka
JOJDKHBI OBITE ClTabee OTPaXeHMI OT MMUTATOPOB KPOBEHOCHRIX COCYIOB.

Hcnonb3yeMasi B aKyCTUYECKOM BaHHE BOJA JODKHA OBITh MPEABAPUTEIBHO JETa3ipOBaHA METOIOM
KUTNISYCHHUS M TTOCIECAYIONIETO OXIAXICHIS 10 KOMHATHOM TEMITEPATypH B 3aKPHITOM €MKOCTH WM METOIOM
BakyyMupoBaHus. [Ipy 3ammolHEHMM BaHHBI BOAOM CleAyeT W30eraTh NMOMAJaHWs B BOAY BO3MYLIHBIX
Iy3BIpEKOB. Bony B BaHHE MEHSIOT PETYISpHO, KaK NMPaBWJIO, OMWH pa3 B HEACTIO WM BCAKMI pa3, KOroa
TIOBHIIAETCS YPOBEHD IMYMOB CHCTEMEI.
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IMPUJIOXEHHWE A
(cripaBouHOE)

JIOIIEPOBCKHE CHCTEMBI HENPEPHIBHOM BOJIHbI

A.1 Oppokanajbnas CHCTEMA

CrpykTypHasi cxeMa OfHOKAHAIBHOH JOILICPOBCKOi yAbTPA3BYKOBOH CHCTEMbl TIOKa3aHa Ha pucyHke A.l. Ecam
OIOPHOE HANIPSIKCHHUE JUIs ACTCKTOpA IMOAAIOT OT MIMydaTessi (JaT4Mka), TO cucTeMa Oyner HeHampamsicHHOR. Eciam
MCIIONB3YIOT OTIACIALHEIA TCHEPATOD, TO cuCcTemMa OyneT Hanmpapiennoi. B 5ToM ciryyae BhIXOIHOI CHIRAN AOMIEPOBCKOM
9aCTOThI OYACT COmEPXATh CYLIECTBESHHYIO COCTABJISIIOINYIO HA YaCTOTE, COOTBETCTBYIOIIEH Pa3HMIIE YaCTOT BO3OYXHe-
HMS M3y4aTeId M 5TOTO TCHEPATOpa (MPM HEMOABMKHON MUIICHH), W TOLAA i1 IOJABICHUS 3TOH COCTARISIOWIEH
CIIEIYEeT WMCIIONB30BaTh Y3KONMOMOCHBIH GWibTp. BhIXOAHOH CHTHAN JOIIEPOBCKOM 9YacTOTHI OyJeT MMETh 9acTOTY,

MoovepepHoe
Mpeob- noakmiodeHue FeHepatop
pasoBa- | :;%"ﬂ:g: EE— Y curHana
Tenb N, / cMeLLeHus
N\ [/
OnopHoe
HanpsbkeHue
Mpeob- Bolicokouac- HuakouacToTHbIA
pasoBa- [ TOTHbIA - Oertextop E— yeunurenb
Tenb yeunurernb v punbTp
> Aynuo- 4 AuHamuk
ycunuTenb
K BHeluHeMy
AVHAMUKY
Ayvo —D:O Crertockon
ycunurenb 6 b FonosHble TenedoHb
Honneposckuid Elzlxop.uoﬁ pasbem
I'IpeoTSe%abaoBa- MeHepatop Mo-
E— TIMPOBaHHbIX
yacToTH B ay! o
HanpsXeHue KonebaHun
MNMpeobpa3soBa-
Telb
— YACTOTH B Camonucey |™\L
HanpsbkeHue
A AHanu3artop
-] AHanusatop cnexTpa
crnekTpa

PucyHok A.1 — BloK-cXeMa OTHOKAHATHHOI AOILIEPOBCKO# YIAhTPA3BYKOBOM CHCTEMBI,
9YBCTBUTCIEHOM 110 HAITPARICHUIO
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OTIMYAKOIIYIOCH OT Y4CTOTHI, KOTOPYIO Aa€T T€HEPATOP, JUIIb TIPU JBUKCHUU MHIICHH (paccemBaTeicit). 3Hak 2T0i
YACTOTHOM Pa3sHMILI OYAET 3aBMCETh OT HAIPABICHMS JIBIKCHUS MHUIICHM M OT YACTOTHI TE€HEPATOpA.

Ha pucynke A.l IOKa3aHE HECKOJBKO THIIOB BBIXOAHBIX YCTPOicTB. IIOYTH BO BCEX CHCTEMAX MCIOJB3YIOT
YCWINTSIh ayTAOCUTHAJA M BCTPOCHHEIM (MHOTAA M BHCUIHWIA) TWHAMUK. AYAMOBHIXOX MOXET Takke paboTaTh Ha
TOJIOBHBIE TeJICDOHEI MJIM HA MATHHTHYIO KATYIIIKY 3BYKOTIPOBOTHOM TPYOKM /I CBA3H C YXOM, T. €. Ha OOBIMHEIH
MEIULIMHCKHUIA CTETOCKOIL.

s IOmK/OYEHHMS BHEINHMX M3MEPHUTCILHEIX WM 3AMMCHIBAIONIAX YCTPOMCTB MOXET OBITh IPEAYCMOTPCH
JOILIEPOBCKMII BRIXOAHO#H pazbeM (pUCYHOK A.l). Oro OnBaeT HeoOXommMo mis OoNice ACTATBHOTO HCCICIOBAHMS
JOILTIEPOBCKOr0 BHIXOJHOTO CHTHAJIA, OORIYHO IPEACTARISIIONIETO CO0OI CHEKTP MHOTHX JOIJIEPOBCKHX 9ACTOT, ITPOLY-
IMPYEMEIX PACCEHBATC/IIMHU, IBIDKYIIAMUCS C PA3TMIHEIMA CKOPOCTSIMH.

HHorna A0IepoBCKUe YABTPA3BYKOBBIE CHCTEMBI IIPUMEHSIIOT ISl OTIPEACIICHHS IIAPAMETPOB CEPALIEOHE HIA IUTOAA
¥ MaJIOCKOPOCTHOTO ABYIKCHUSI IPYTUX PACCEHMBATEIICH, KOTOPEIC IIPHBOJIAT K JOIDIEPOBCKOMY CABHIY, 4a4CTOT4 KOTOPOTO
MCHBIIIEC ITOPOTa CIBIIIMMOCTH. B 5TOM CiIyuae yis IMONy9eHMSI CHTHAJIA B MANA30HE BOCIIPHHHMAEMBIX YXOM 4aCTOT
IIPUMEHSTIOT IIPEOOPA30BATE/Ib YACTOTH B HANPSDKCHUE M TCHEPATOP MOAYJIMPOBAHHAIX KojcOaHuii. g cucTemM 3Toro
TUIIA IIPUMEHSIOT X OIMMCAHHEIC BBIIIC AYAHOBEIXOJEL

IIpeobpaszoBaTens YaCTOTH B HAMPSKEHHUE (PHCYHOK A.1) MCIONMB3YIOT I BHIPAOOTKH HAIIPSXEHHUS, MPOIIOpP-
IIMOHAJBEHOTO OTHOCHTE/IEHOM CKOPOCTH ABHXCHHSI. DTO HAIPSIKCHUC MOXCET OBITH 3aIMCAHO HAa CAMOIMMCEL[ B BUJIE
BOJTHOBO# (hOpMEI (3aBUCHMOCTH OT BPEMEHH) CKOPOCTH KPOBOTOKA.

YacTOTH B CIICKTPE JOILIEPOBCKOr0 BHMXONHOIO CATHAJIA MOTYT OBITh 3AIMCAHKI ¢ IIOMOIIBIO AaHATH3ATOPAa CIIEKTPa
M CaMOIMCIIA KaK (yHKIMA BpeMeHH. CyIIECTBYET HECKOJIBKO THIIOB TAKOM OOpaGOTKH: MOCTPOCHHE BPEMSI-HHTED-
BaJIGHBIX THCTOTPAMM; IMHEHHAS YaCTOTHASI MOIYJIsITHSI; ITudpoBoe mpeobpazoBanne Pypne; GHICTpoe Mpeodpa3oBaHHE
®Dypre; CKATHE BPEMEHH M IApALICIbHAS GrIsTpamms.

A.2 JIByXKAHAJILHAA CACTEMA

B BepxHEit yacTi pucyHKa A.2 TTOKa3aHa OJIOK-CXeMa JBYXKAHAILHOTO JIOIJIEPOBCKOTO TMPHEMHHKA, 0beCIeun-
BAJOLIETO OIIPCACACHUE HATIPABJICHHUSA C UCHOIB30BAHMCM TCXHUKHM (Da3sHpOBaHMsI WIH ONHOCTOPOHHEH (GMibTpaIu.
B Takoii cmcreme OTpaXCHHBIN YIBTPAa3BYKOBOM CHTHAJI C JIOIUICPOBCKUM CIBHTOM ITOCTYNMACT HAa JABA KAHAJA, YbH
IPUCMHUKH BO30YXIAIOTCS HA 9ACTOTC MIIyICHHS 4epe3 (Pa30CABHTAIONIYIO LEMOYKY ¢ PasHOCTBIO 90° Ha BEIXOmAX.
O™ 1mBa KaHayma MOTyT OBITh 0603HaYeHH Kak BBIXOJl «A» m BBIXOJ/ «B», a B HEKOTOPHIX CIydasix — KakK
KBaZpaTypHbIC KaHATB. Kaxaas U3 BEIXOIHBIX LETECH MOXET ObITh TOIKIMIOYCHA K OTICIbHOMY BbIXOJAHOMY YCTPOMCTBY,
KaK 5TO TTOKa3aHO B HIDKHEH yacTn pucyHKa A.l. Takoe moaxkimoyeHre OOBIMHO OCYIIECTRIAIOT TI0 ayTHOKAHAIY.

i Bbix07 "A"
oﬂ
e KsappatypHbilii BY dounbTp Lenk casura
JAeMopynsitop (ayowo) aabl .
- —90 Brixog "npsamoro”
4 0 KpOBOTOKA
Yeunutens || leHepaTop Yeunurenu
npuemHuKa nepeaaryuka
* - Buixoa "o6patHoro”
90 +90° KpPOBOTOKa
~ KeappatypHbiid BY cdounbTp Llens casura
[emopynaTop (ayavo) ¢asbl 0°
> B1x0, "B"
BX0AHOM KaHan p| Keampatyphoid | 1 g0,
wAY MoaynsaTop
F
K aHanuaartopy
oK a“a’15V|'f|’$T°py leHepaTop curHara :D—C crekTpa
— c eMelLeHNs HeHall'_llgaM:nMeaHHoro
+ 90°
BxoaHoi kaHan > KeappaTypHbIiA ®unsTp
g MoaynsaTop

O6o3HaueHms: BII® — 6ricTpoe npeobpazosanue Oypre; BY — Gumtp BepxXHMX 4acTOT

Pucynok A.2 — JIBa BApMAHTA MOCTPOCHHUSI CHCTEM HAIIPARICHHOTO IIPHEMA
¥ 00paboTKM AOIIEPOBCKOT0 CHTHANA
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Ha Bx0/ic MHOTHX BBIXOJHBIX YCTPOMCTB, MCIOJIb3YEMEBIX B HANMPABICHHBIX AOIVIEPOBCKHX YILTPA3BYKOBLIX CHCTE-
MaX, CTOAT YCTPOMCTBA 0OpabOTKHM KBaIPATYPHEIX CHTHAIOB, KaK 3TO MOKAa3aHO B BEPXHEH YacTH pucyHKA A.2. O
BKJIOYAIOT YCTPOMCTBA MPpeoOpPa30BaAHMS YACTOTHI B HANPSKCHUE. BHIXOAHBIM CHTHAJIOM 3THX YCTPOMCTB SIBISICTCS
BONMHOBAA POPMA HH3KOIACTOTHOTO HANPSDKEHUS, KOTOPYIO MOXHO 3aIMCaTh, HAMpUMEpP, Ha camorucell. IonspHOCTh
STOTO HANPSKEHHSA TIOKA3LIBACT HANpaRICHWE TcUcHHMs. IIpHMEHSEMBIE B STHX CHCTEMAX aHAJM3aTOPhl CHEKTpa,
HCIIOL3YIONIHE, HATpUMED, OnIcTpoe mpeobpasoBanme Dyphe, TakKKe MOAKMOUAIOT K BeIxofiaM A U B, Tak Kak u B
STOM CJIy4ae HEOOXOTHMO MIPHMEHEHUE KBAJIPATYPHBIX YCTPOMCTB.

Ha pucyHke A.2 TIOKa3aHO TAKXE, KAK MCIOIL3YIOT MIMPOKONOJIOCHBIEC (Da30BpaINaTEIH IS TIOIYIYEHH CIIEKTpa
BHIXOJAHEIX CHTHAJIOB, YIMTHIBAIOIIMX HANIPABICHHUE. BREIXOMHEIC CHTHAJIBI HTHX IETCH ommHMIaioTcs mo ¢ase Ha 90°, ecom
pa3HocTh (a3 Ha Bxoxe pasHA (°. CHEKTP BRIXOAHLIX CHTHAJIOB JONJICPOBCKOM 9ACTOTHI OT PACCCHBATEINCH, IpHOIIKA-
IOUIMXCS K JATIMKY, CYIICCTBYET TOJIHKO HA BHIXOJIC «IIPSIMOTO» KPOBOTOKA, a4 OT PACCEHBATENCH, JBHXYIIMXCS B
00paTHOM HATIPaBICHUM — Ha BRIXOJIE «00paTHOTO» KPoBOTOKA. KaXIbIii H3 3THX KAHAJIOB MOXET ORITh IIOOK/IIOUYEH K
OTICIEHOMY BBHIXOJHOMY YCTPOMCTBY, KaK 3TO TIOKA3aHO B HIDKHEH 4acTH pHcyHKa A.l.

JUJ1s1 BEIICIICHUST HATIPABJICHUSI MOXHO MCTIOB30BaTh H aHATU3ATOP CIIEKTPa, HE MMEIONIHIA 5TOi (PYHKIMH, ecm
B CXeMy mpmfopa BKIIOYUTH AOMOJTHHUTCIILHEIA TCHEPATOP CHTHAJIA CMEIICHMS, KAK 9TO IIOKa3aHO Ha pucyHke A.2. B
TAKOH CXEME YaCTOTY, COOTBCTCTBYIOIIYIO HYJIEBOM CKOPOCTH PACCEHBATEIICH M KOMIICHCHPYEMYIO 9aCTOTOH HHU3KOYAC-
TOTHOIO T€HEPaTopa, MPEACTARISAIOT HYJICBOH JMHHEH Ha 5kpaHe. Boiee BBICOKME YaCTOTHI, COOTBETCTBYIOLLHE
TIPHOIIDKEHUIO PacceuBaTelICH, OYyT IPEACTaRICHE! JIMHUEH, PACIOJIOXCHHOM BEILLIE HYJIEBOM JIMHUH, a GoJice HU3KAE
Y4aCTOTHI, IIPSICTARIACMEIC JUHHUEH, PACIIONIOXCHHON HIKE HYJICBOM JIMHUHU, OYAYT COOTBETCTBOBATh YAASIONIAMCS
PAacCeHBATEIISAM.
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NNPUWIOXEHUE B
(crpaBOYHOE)

O0ocHoBaHNEe HEKOTOPBIX MOJIOKEHMIl HACTOMILEr0 CTAHAAPTA

VYcTaHOBNICHHBIE B HACTOSIIIEM CTaHAAPTE BHUIL H3MEPEHUI, HEOOXOMMMEIX JUIS ONPEACICHHS OCHOBHEIX
XapaKTCPUCTHK AOILIEPOBCKHMX YIbTPA3BYKOBBIX CHCTEM, ITOAPA3NCIIAIOT HA TPH KATETODHM:

- U3MEPECHUSI, BRITIOJHSIEMBIC TIPU PETYISIPHOM KOHTPOJIE TEXHHUYECKOTO COCTOSTHHMSI CHCTEMbI, TIDOBOTHMEIC B
KIMHUKAX ¥ Ha (QUPME-U3rOTOBUTENE IS TOTO, YTOOBI YOCTUTHCS, YTO CHCTEMA PAa0OTACT NMPABWILHO MM MMECT
TpeOYEMYIO UYBCTBUTEIIBHOCTD. Pe3yIbTaThl 5THX U3MEPECHMI JOJLKHEI OBITh MMPEACTARICHK B TaKOii (popMe, 9TOORI OHM
OBUIH TIOJIC3HBIMH TS Bpaucii, padoraronmx ¢ mpubopom. Hampumep, pacCTOSHMS A0 OMPEACTICHHOTO KPOBCHOCHOIO
COCYZIa, B IIPEEIIaX KOTOPHIX CHCTEMA O0JTanacT HeOOXOAMMOIl YYBCTBUTEC/IBHOCTBIO, JOJDKHEI OBITh BHIPAXKCHEI C YICTOM
CPEIHETO 3aTyXaHWsI B TKAHSIX YEJI0BCICCKOTO OPTaHM3MA;

- Donee ODIIMPHEIC W THIATEIFHBIC M3MEPEHHSI, KOTOPHIC ITPOBOIAT PEXKE, OORIMHO B TOM C/Iy4ae, KOIIA CHCTEMA
HE OOECIIEYMBACT BBHIIOJHECHHUS TPeOyeMBbIX QyHKIMit. Pe3yabTaThl 3THX M3MEPEHHI JOJDKHEI OBITh TIPEICTARICHEI B
dopme, ymoOHOI It CPAaBHEHUS CO CHEITMGUKAIIASIMA H3TOTOBUTEIS,;

- BHIOTOMHSIEMBIC M3TOTOBUTEIIEM M3MEPEHMS] CHCTEMB KAaK IIE€JIOTO, Ha OCHOBE KOTOPHIX MOXHO IIPOBOIHTH
uCImBITaHus THIA. [Ipm 5TOM IOCTOBEPHON BHIOOPKOM OOpaslOB MOXHO TMOXTBEPAHTH, YAOBRICTBOPACT JIH IIAPTHS
JAHHOM IIPOAYKIIMU TPEOOBAHMSM CIICIM(DHUKALIHA,

HekoTopeie 00111e TpeOOBaHMS K IPOBEACHUIO U3MEPCHHI H3JIOXKCHBI HIDKE,

Bnauaye cHcTeMy HacTpauMBalOT TAKUM O0pa3oM, YTOOBI YIOCTOBEPHTBHCH, YTO OHA pabOTacT M YTO HAHmCHEI
obnacTe (W 00NacTH) €€ HaMOOJBIIECH YYBCTBUTCIHLHOCTH. DTH HAYAJBHBIE YCJIOBHS M3NIOXCHH B 4.2.2 u 4.2.3
HACTOSIIIIETO CTaHmapTa. JIOMyCKaeMbIe TIPEMETEl HATIPSDKEHHS MHUTAHMUS OroBopeHnl B 4.2.1. Meromuka u3MepeHmit
YPOBHS 1ITyMa, HCOOXOMMMBIX JIs OLCHKM PE3Y/IBTATOB APYIMX H3MEPEHMI, KPAaTKO HIIOXeHA B 4.2.4.

IMpu W3MEpeHUSIX YaCTOTHON 3aBUCHMOCTH, OTOBOPCHHHIX B 4.3 u 4.3.1, OLICHHBAIOT CIIOCOOHOCTH CHCTEMBI
M3MEPATH TTAPAMETPHI OBICTPOTO (HAITPUMED, Y€PE3 YIACTKH CTCHO3a) WIH 3aMEIJICHHOTO (HATPHMED, B BEHAX WIH TIPH
3aKyIOpPKe) KPOBOTOKA. I1OTpeITHOCTD OMPEEICHUS YaCTOTh, HHIMLIMPYEMOI BHIXOAHBIMH YCTPOHCTBAMH, OLICHHBAIOT
B cooTBeTCTBMH C 4.3.2. FI3BeCTHO, YTO IIPHEMHHWKH CHCTEM KOMMYHMKAITMH, PA0OOTAIONIME HA TEX XK€ IIPHHIMIIAX, ITO
¥ JOIJICPOBCKHUE ITPUCMHUKM, UMCIOT OIPEACICHHEIC MPOOICMEI ¢ IpHEMOM OOBIMX CHrHAIOB. IlosToMy B 4.3.3 M
PEKOMEHIYETCS IIPOBEICHUE COOTBETCTBYIOLIMX M3MCPCHMIA,

ITo pesynmeraraM omicanHbx B 4.4, 4.4.1 u 4.4.2 u3Mepenmii MPOCTPAHCTBEHHEIX XAPAKTEPHCTHK YYBCTBHTC/Ib-
HOCTH BEIIBJISTIOT CITOCOOHOCTE YCTPOMCTB OIPEAE/ISTh OMM3KKE K JATIMKY CTPYKTYDHI, TAKMC KAK IIOJKOXHEIC BECHEI
M apTEPUH, 4 TAKKE JAJICKO PACIIONIOXCHHEBIC CTPYKTYPHI (HAIIPHMED, Y IIOIHEIX IAIMCHTOR). MCIIONB30BAHME JATIMKOB
U Pa3ACIBHOTO IIPHEMA M M3JIICHUS B CHCTEMAX HEIPCPHIBHOM BOJIHEL OOBIIHO OTPAHMYMBACT 3TH Ipeacisl. Takue
XK€ MIPOCTPAHCTBCHHEIC OTPAHMICHHS CYIICCTBYIOT Il POKYCHPYCMEIX JATIMKOB B MMITYJILCHEIX cucTemax. Ilpocrpan-
CTBCHHEIC OTPAaHWYCHHUS UYBCTBHTCILHOCTH, OIIPCACISICMEIC IIPH STHX M3MEPCHHUIX, MOTYT OBITh MCIIOJIB30BAHBI KAK
KPUTCPHMM KaYeCTBA MCIHITYEMBIX JATIMKOB, OMHAKO STH OTPAHMYCHHMSI MOTYT 3dBHCETh OT MX HaszHaucHus. B o0mem
CIyyae ITPOCTPaHCTBEHHYIO OONacTh, JOCTYITHYIO JISI MCCICTOBAHWIA JONJICPOBCKOI CHCTEMOM, XEIATCILHO MMETh
Gotb1LOH, JIJIsI CIICIMATBHBIX IPMMCHCHUI OHA MOXCT ORITh OTPAHMYCHA, YTOOKI M306XaTh HEXKENATCILHEIX 2(PdCKTOB,
CBSI3aHHHIX ¢ MHTephepeHImeit. IIpu mamepenusix no 4.4.2 oIpeaessioT IUPHHY 30HB YyBCTBUTCIBHOCTH ((DOKAIBHYIO
obnacTe maTumka). bosee y3kast 30HA acT BOSMOXHOCTh PA3ICIBHOIO MCCICAOBAHUA ONMM3ICKALIMX COCY/IOB, OHAKO
oHa TpeOyeT Goiee TOYHOM IOCTHPOBKH JATIMKA, YTO YBEIMIMBACT BpEMsI, HCOOXOMHUMOE JIji OOCICHIOBAHMS MAIMCHTA.
1l HEKOTOPBIX TMPHMCHCHMA, TAKMX KAK M3MCPCHMS IAPAMETPOB CEPALCOHEHHS IUIONA, YIBTPA3BYKOBOM IIyY4OK
BOOOIIE HE TOLKECH OBITh CHOKYCHPOBAH.

B nonmpasmene 4.5 HacTosSIIEro CTaHmapTa JAHBI PANIMYHEIC CITOCOOBI OIMPEACICHHS paGodeil wacTorni. D10
HEeOOX0MUMO, YTOOBI YAOCTOBEPHTELCS, 9TO Ppabouas 4acToTa CHCTEMbl COOTBETCTBYET MPUMEHSICMBIM JATYHKAM.

s cucTeM ¢ H30HPATEIBHOCTHIO IO HANPABJIEHAAM H3MCPCHHS MPOBOIAT IJISI KaXAOTO M3 IBYX KAHAJIOB, KaK
3T0 yKa3aHo B 4.6. PaccMorpennsie B 4.1—4.5 H3MepeHHs MPOBOAAT TAKXKE OTIACIBHO U1 KaXI0ro Kanana. Takue
CHCTeMbl MCITHITHIBAIOT Ha CHOCOOHOCTH BEIACHSTH HampabicHHSI. MCTOYHHMKOM HedeKTa CHCTEMbl MOXET OBITH
TIOTPEIIHOCTh MONAEPXKAaHMA a3kl TCHEPATOPAMH, MOKA3aHHEIMH Ha pHCYHKEe A.2 mpuiaoxeHus A. B 4.6.1 pac-
CMOTPEHEI H3MEPCHHUS TIAPAMETPOB BHIXOAHLIX YCTPOMCTB, AHANTM3UPYIOIHX CIIEKTP. XapaKTePUCTHKH TPeoOpa3o-
BaTEJIs YACTOTHI B HANIPSIKCHMUE, HCIIOJIB3YEMOTO B YCTPOMCTBE 00paGOTKH KBAAPATYPHBIX CHTHAJIOB U ITOKa3aHHOTO
Ha PHCYHKE A.2, H3MEPHIOT, HCIOJIb3Yd TECT-O0BEKT C ABYMS MPOTHBOIOIOXHEIMH KPoBOTOKAMH (CM. 4.6.2). DTa
CHTYallsl TMIIMIHA ISl CIy4acB OIM3KOro pacIONOXCHHMS apTepHil M BeH. JLOIUIEPOBCKUE CHTHAJBI, COOTBETCT-
BYIOLUUE TIPOTHBOIIOJIOXHEIM HANPABICHHSIM, MOTYT BO3HHKATh H IIPH OOCICIOBAHUM OMHOTO COCYIa, €CIH B HEM
MMEETCS JIOKAIBHASA TYPOYJICHTHOCTS.
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PacmpenencHre CKOPOCTEH KPOBOTOKA B KPOBEHOCHBIX COCY/IaX IIPHBOAMT K BO3HHKHOBEHHUIO TPYIIIIEI 9ACTOT,
T. €. K AOIUIEPOBCKOMY cuektpy. Togrnas oOpaGoOTKa 3TOrO0 CIEKTpa BAXHA IS ONMPEICNICHUA OOBCMHOM CKOPOCTH
KPOBOTOKA., METOIHI ONCHKHM TOTPELIHOCTH 3THX H3MEPCHMI HMITOXEHH B 4.7.1 M 4.7.2 HACTOSIIETO CTAHAAPTA.
MeTomMKa U3MEPEHMI YaCTOTH MAKCHMAJIBHOTO CHTHAJIA PacCMOTpEHa B 4.7.2 HacTosuero craHpapra. Ilo sroit xe
METOIUKE MOTYT ObITh W3MEPCHBI AMIUTUTYA M LIMPHHA MOJIOCH! IPYTUX CIEKTPALHBIX COCTARIISIONIHX.

B paspmene 5 HacTosIero cTaHmapTa MPUBEACHE! THITMYHBIC KOHCTPYKLUIMH M OOJIACTH TPHMEHEHHS HEKOTOPHIX
TUITOB JOIUICPOBCKHX TECT-O0BEKTOB, KOTOPEIE MOTYT OKa3aThCsl HEOOXOMUMBIMU i1 HCIBITaHHiL. VIX BLIOOD 3aBHCHT
OT QYHKITHOHAJIBHEIX XapaKTCPHCTHK CHCTEMBbI U PEILIACMBIX C €€ IIOMOIIBIO 337a9.
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ITPUJIOXEHUE B
(CIIpaBOYHOE)

bubmorpagua

[1] MBK 61102:1991* W3MepeHHE U OIMCAHKE VIBTPA3BYKOBEIX IIOJICH ¢ MCIIOIB30BAHMEM THAPOGOHOB B YACTOTHOM
JuanasoHe ot 0,5 no 15 MI'ng

* OpuruHan MexayHapogHoro crangapra — B0 BHUMKUW TI'occrangapra Poccuu.
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