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HALUWOHANBbHBIA CTAHAOAPT POCCUUCKOWN SGEQLEPALUUMN

OBOPYOOBAHUE MEOVULIMHCKOE YNbTPA3BYKOBOE AUATHOCTUYECKOE

O6uwue Tpe6oBaHUA K TeCT-00beKTaM AN OLEHKU NOBbIWEHUA
TemMnepaTtypbl B NofiIsiX NPUOOPOB yJLTPAa3BYKOBOW AUArHOCTUKU

Medical ultrasonic diagnostic equipment. General requirements for test objects using for assessment of temperature
elevation in diagnostic ultrasound fields

DNara BBepenua — 2012—09—01

1 Obnactb NnpuMeHeHUA

HacToawmi ctaHaapT NPpUMEHUM K MEAULIMHCKUM YITPa3BYKOBbIM AMArHOCTUMECKUM MONAM U ycTa-
HaBNMBaEeT:

- Haubonee BaXkHble XapakTePUCTUKN TECT-0OBbEKTOB C BHEAPEHHBIM B HUX TEPMOJMEMEHTOM ANA onpe-
AeneHus NnapameTpoB Harpesa Noa BO3AEHCTBUEM YNbLTPA3BYKa;

- YacTHble TpeBGOBaHMA K TUNAM TECT-00LEKTOB B 3aBUCUMOCTU OT UX HA3HAYEHUS;

- 0COBEHHOCTU KOHCTPYKUMM, oBecneunBalowne 3agaHHbIe XapakTepUCTUKU TeCT-00bEKTOB;

- METOAUKU NOBEPKM;

- OCHOBHble TPeOOBaHUS K METOAAM UCNLITAHUN C NOMOLLBIO TECT-00LEKTOB ANA onpeaeneHus CTaH-
AAapTHbIX HOPM MOBLILLEHWUA TEMMNEPATYPbI.

MpumeyaHusa

1 HaCTOHLLlI/IIZ CTaHAapT pacnpocTpaHAeTCA Ha TecT-00beKThl C BHeAPEHHbIM TEPMO3NEMEHTOM (TaKMM, Hanpumenp,
Kak Tepmonapa Unu TepMmucTop). M XoTs MOXHO NPUMEHSATb METOAbI, HE UCMONb3YIOLLWE BHEAPEHHBLIX TEPMOSNEMEHTOB,
Takue mMeToibl B HAaCToALWEeM CTaHQapTe He paccMaTpuBatoT.

2 PaCCManMBaeMbIe B HacTosALleM CTaH4apTe TeCT-00bEeKThI NPUMEHUMbI ANA USMepPeHNA NoBbILLEHNA TeMnepa-

TYpbI, HO He ANs onpefeneHns TENMNOBOro UHAEKCa, KOTOPLIA No ONpeaeneHuto SBnseTcs anrebpanyeckoin KomGuHawme
napaMeTpoB aKyCTUYEeCKOro Nons v He SBMSAETCSH NOITOMY (OU3NYECKN U3MEPSIEMOIA BENMUUNHOMN.

2 HopmatuBHbIe CCbINIKU

B HacTosiLLem cTaHdapTe MCrosib30BaHbl CChIMKM HA Cneayowme MexayHapoaHele ctaHaaptol. B cny-
Yyae AaTMPOBAaHHbLIX CCbINOK CredyeT NMPUMEHSTb TONMbKO YKa3aHHbIe CTaH4apThl, A4NS HeAaTUPOBAHHLIX CCbl-
oK — nocnegHee u3gaHue CCbINIOMHOro cTaHaapTa (BKMo4asi Bce NonpaeBku).

MO3K 61102:1991 MN3mepeHne un onucaHue ynbTpasByKOBbLIX MNOMEH ¢ NOMOLbI0 rTMagpodOHOB B Auana-
30He vacrot ot 0,5 My go 15 MI'y (IEC 61102:1991, Measurement and characterisation of ultrasonic fields
using hydrophones in the frequency range 0,5 MHz to 15 MHz)

M3K 61157:1992 Tpe6GoBaHuUA K ONUCAHUIO 3BYKOBOTO BLIXOAHOrO CUrHama MeauLMHCKOTO AWMarHoCTu-
YyecKoro ynerpassykosoro obopyaosanus (IEC 61157:1992, Requirements for the declaration of the acoustic
output of medical diagnostic ultrasonic equipment)

M3K 61161 UamepeHne ynsTpasBykOBOW MOLLHOCTM B XMAKOCTAX B YaCTOTHOM AuanasoHe ot 0,5 no
25 MI'y (IEC 61161, Ultrasonic power measurement in liquids in the frequency range 0,5 MHz to 25 MHz)

U3panue opuumanbHoe
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3 TepmuHbI U onpeaeneHus

B HacTosiLLlem cTaHaapTe CNoNb30BaHbl CreayoLMe TEPMUHbI C COOTBETCTBYIOLLMMMW ONPEAENEHUAMM:

3.1 cpepa ansa akycTuvyeckoro KoHtakra (acoustic coupling medium): Matepuan, noMeLLaeMblii MEX-
4y pasnuyHbIMM YacTAMU YCTPOUCTBA AN TEPMUYECKMX UCMbITaHUI Anst o6ecneveHns akyCTUYECKOrO KOH-
TakTa.

3.2 yacToTa akycTu4yeckoro BosaencTeua (acoustic working frequency) £, MI'u: CpeaHeapudme-
TUYECKOe 3HaYeHne Haubornee yaaneHHbLIX ApYr OT Apyra 4acToT f; u f,, nexaumx B AnanasoHe, pasHom 3f;,
Ha KOTOPbIX aMNnTyAa CrekTpa akyCTM4eckoro AaBneHUs CHUKAETCA Ha MUHYC 3 4B OTHOCUTENLHO NUKOBOTO
3Ha4eHus [cM. 3.4.2 MOK 61102].

3.3 ThinbHaa obnacTtb (backing region): Obnactb TepPMOYYBCTBUTENBHOIO 3NeMeHTa TecT-o0bekTa
MeXay MULIEHHOW O6MacTbIO U 3aHel NOBEPXHOCTLIO KOpNyca TePMO3JIeMeHTa TeCT-06beKTa.

3.4 kanubpoBouHbIN KO3(huumeHT (calibration factor) F : OTHOLEHNE 3HAYEHUSA NOBLILIEHNUS TEM-
nepartypbl, UBMEPEHHOTO NPU NOMOLLM TeCT-00BbeKTa C [l aHHbIM TEPMOISNIEMEHTOM, K ONMOPHOMY 3Ha4Y€HUIO
NOBbIWEHUSA TEMNEpPaATypPbl 45151 TECT-06LEKTOB C TEPMO3NIEMEHTOM 3TOr0 TMna.

3.5 knuHnyeckaa moaensb (clinical model): TepMuH, ucnonb3yemsln AnNa Aetanusauumu KNUMHUYECKOro
NPUMEHEHWA YNbTPa3ByKa C NOMOLLBI0 hU3UYECKON MOOENU TKaHU.

3.6 BxogHoe okHO (entrance window): O6nacTb BHELUHE NMOBEPXHOCTU TECT-00BLEKTa C TepMo3rne-
MEHTOM, ConpuKacamLancs ¢ UMUTUPYHOLENA YacTbIO TKaHWU.

3.7 auddepeHumnanbHbIN KO3hhDULUMEHT NOTepPb Ha npoxoxaeHue (incremental transmission loss
coefficient) L., AB cv~1 Mru~1: Ons kakoi-nubo 3agaHHom du3nvyeckon Moaenu TKaHu yBenuyeHume no-
TEePb Ha NPOXOXKAEHWE TKAHEMMUTUPYIOLLEr0 MaTepuana Mexay BbIXOAHON NOBEPXHOCTbIO AATYMKA M KOH-
TPOSIbHOW TOYKOW, IENEHHOE Ha 3TO PACCTOAHME U HA YaCTOTY aKyCTUYECKOro BO3AEeNCTBUSA, ANl KOTOPOW
OMpeAensoT 3TU NoTepwu.

3.8 usmepeHHoe nosbiweHue Temnepatypbl (measured temperature rise): MNoBbilleHne TEMnepa-
TYpbl TECT-00BbEKTA C TEPMOINIEMEHTOM, U3MEPEHHOE NO MPOLIECTBMW CTAHAAPTHOrO BPEeMeHu oony-
YeHuUA.

3.9 HaumeHbWee paccTosaHue (Minimum distance) dy, m: Ana kakon-nuGo 3agaHHON hn3nueckor
MOAenu TKaHW MUHUMANbHO AOMYCTUMOE PACCTOSHUE MEXAY BbIXOAHOW MOBEPXHOCTHLIO AaTYMKA M KOH-
TPOJNbHOM TOYKOM, ONpeaensieMoe KOHKPETHLIM KITMHUYECKUM NMPUMEHEHUEM YNbTPa3ByKa.

3.10 MMHMManbLHbIE MOTePU Ha npoxoxaenue (Minimum transmission loss) Ly, AB Mru-1: Ons
Kakor-nnbo 3agaHHON (PU3NYECKOW MOAENUN TKAHU HAMMEHbLIee PacCToAHNE B TKAHEUMUTUPYIOLLEM Ma-
Tepuane Mexay BbIXO4HOW NOBEPXHOCTLIO AATYMKA U KOHTPOSTIbHON TOYKOM.

3.11 ¢dm3unyeckana moaenb TkaHm (physical tissue model): MHorocnonHaa moaenb npeactaBneHnsa u-
3MYECKUX XapaKTEPUCTUK, TAKMX KaK NOTEPU HA NPOXOXAEHUE U TENNONPOBOAHOCTL, ONPEAENEHHON KNNHNYe-
CKOW MOAENU ynbTpa3Byka B 060CHOBAHHO HAUXYAWMKX YCNOBUAX.

3.12 koHTponbHas Touka (point of interest): 3agaHHasn To4ka B pU3nM4ECKON MOAENU TKaHU, B KOTO-
pou onpeaensiioT NOBbILEeHNe TeMnepaTtypbl.

3.13 OCHOBHOM (MM NepBUYHLIN) KOHTAKT (primary junction): Yactb Tepmonapsl, obpasyiowlen Tep-
MO3JIEMEHT, KoTopasi Npeobpa3yeT nokanbHOE MOBLILEHNE TEMNEPAaTypbl B SNEKTPUYMECKUIA NOTeHUMan u
KOTOPYIO NOMELLAIOT B KOHTPOJNIbHYHO TOUKY.

3.14 parumk (probe): Yactb MeaAULIMHCKOIO yNbTPa3ByKOBOrO AUMArHOCTMHYECKOro 060pyaoBaHua, CoCTo-
SILIero u3 ynsTpa3BykoBOro npeobpasoBarens u/unu rpynnesl 9NeMEHTOB yNbTPassykoBOro npeoGpasosarens
C APYrMMU KOMMOHEHTaMU, TAaKUMU KaK akyCTMUECKas NIUH3A M KOPNYC; AATYMK OObIMHO OTAENEeH OT nynbra
ynpaeneHust ynbTpa3BykoBbIM NPMOOpPOM.

3.15 onopHoe 3HaYeHue NoBbLIWEeHUs TemnepaTypsl (reference temperature rise) Top °C: MOBbILLE-
HUe TemnepaTtypbl B TECT-00beKTe C TEPMO3SIEMEHTOM KOHKPETHOIO TUNa, UCNONb3yeMoe AN KanubpoBKu
TecT-06bekTa C TEPMO3SIEMEHTOM NMPU 3aJ1aHHbIX YCNOBUAX YNLTPa3ByKOBOrO 00My4eHus.

3.16 onopHbIit npeoGpa3oBartenb (reference transducer): MNpeoGpasoeatens ¢ 3agaHHbIMU Xapak-
TEPUCTUKAMU, UCTONb3yeMbIli ANs NOATBEPXKAEHUA COOTBETCTBUA TECT-OOBbEeKTa C TePMO3NIEMEHTOM €ro
TEXHUYECKUM YCITOBUSIM.

3.17 octaTrouyHble norepu Ha npoxoxaeHue (residual transmission loss) L,, ab Mru-1: Morepu Ha
NPOXOXKAEHUE B KaKOW-NMBGO KOHKPETHOW (PM3M4YecKOM mMoaenu TKaHW NPpU HauMEeHbIUeM PacCTOSAHUM B
TKAHEUMUTUPYIOLLIEM MaTepuane Mexay KOHTPONbHON TOMKOW U NOBEPXHOCTbIO TeCT-00BbeKkTa ¢ TepPMO-
3rNIEMEeHTOM.

2
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3.18 BTOpPUYHbIE KOHTaKTbI (Secondary junctions): Kakas-nn6o 4actb (3a UCKIOYEHUEM OCHOBHOIO
KOHTaKTa) TepMonapsl, 06pasyioLLeil TepMO3fIeMeHT, KOTopas npeobpasyeTt nokansHOe NOBbILLEHUE TEMMe-
paTypbl B 9nekTpUYeckuii noteHuman. na repmonap HeKOTOPbIX KOHCTPYKUMI, HAaNpUMep TOHKOMMEHOYHbIX,
BTOPUYHbIE KOHTaKTbl ABNSAOTCA COEAUHEHUAMU MEXAY TePMONapoi 1 OCHOBHbIMU NPOBOAAMM, Nepeaato-
LLIMMUN HanpsbKeHue.

3.19 TKaHeuMMuTUpPYOLAA MUWEeHb (Simulated target tissue): TkaHeMMUTUPYIOWKMIA MaTepuan B MU-
WeHHOM o6nacTu (pu3nyecKon Moaenu TKaHu.

3.20 kaHan (NPOXOXAEHMA ynbTpasByka) U3 UMUTUPYLOLen TKaHm (simulated tissue path): Kanan ¢ us-
MEHSAEMbIM PACCTOSHUEM MEXAY BbIXOAHOW NMOBEPXHOCTLIO AAaTYUKA U NOBEPXHOCTLIO MULIEHHON 06nacTHy,
noTepu Ha NOrnoLUeHNe B KOTOPOM ONPEAENSIOT N0 OCTAaTOYHbLIM NOTEPSAM Ha npoxoxaeHue u auddepeH-
umanbHOMy KO3(dMLMEHTY NOTEPb HA NPOXOXAEHME B KaKoW-nMbO KOHKPeTHOI cusuyeckoin mogenu
TKaHMU.

3.21 cTangapTHoOe BpeMs obnyyeHus (standard insonation time): Mepuoa BpemMeHn, B Te4€HUE KOTO-
pOro M3MepsAIOT ONOPHOE 3HaYeHue NOoBbIWEeHUA TeMmnepaTypsbl, pasHblin 3 MuH (180 C).

3.22 nnockoctb MuweHu (target plane): MnockoCTb pacnonoXeHusi MUILIEHHOW o6nacTu, 0OblI4HO
nepneHanKynApHas K HanpaBneHUIO PacnpPOCTPAHEHUS YNLTPA3BYKOBOIO MyyKa, B KOTOPOW NEXUT KOHTPONb-
Has TouKa.

3.23 MuweHHasa obnacTb (target region): O6nactb (06bI4HO paguycoM oT 5 o 10 MM), OKpy>xatoLLas
KOHTPONbHYH TOUKY; 3Ta 00racTb MOXET COAEPKATL OAHY UMW HECKOINbKO TKAHEUMUTUPYIOLUX MULLEHEN.

3.24 tepmoanemeHT (thermal sensor): YCTpOINCTBO ANA N3MEPEHUS NOBbILLEHUS TEMNEPATYPbI, 00bIY-
HO npeobpas3syioLlee ero B AreKTPUYECKMin curHarn.

n punMedYaHune — ana Nn3MepeHna AnarHoOCTU4YECKUX ynbrpasByKOBbIX nonei HEO6XO,EWIMbI TE€PMOINEMEHThI,
OKasblBarWne MUHUManbHoOe BO3AeCTBUE Ha yanpaaByKoson Ny4oK 1 nmeroine No3ToMy BblCOKOE NPOCTPpaHCTBEHHOE
M TennoBoe paspelleHune.

3.25 TecT-00BLEKT ¢ TepMoanieMeHTOM (thermal sensor test object): TecT-06bekT, coaepxaLumin Mu-
IIEHHYH0 0651acTb U TEPMOINIEMEHT.

M puMmedaHune — TecT-06bEKT C TepPMO3NIeMeHTOM MOXeT cogepxaTte U Apyrue KOMNOHEeHTEI, Takne, Hanpu-
Mep, KaK TbifibHas obnactb.

3.26 kopnyc TecT-06bLeKTa ¢ TepMmo3arnieMeHTOM (thermal sensor test object enclosure): BHewwHui kop-
nyc TecT-06bLEeKTa C TEPMOINIEMEHTOM, COAiePXKaLLuil BXOAHOE OKHO.

3.27 onok ana TepMuyeckux ucnbitaHun (thermal test assembly): MpuGop, coaepxawmit TecT-
06BLEKT C TEPMOIIEMEHTOM U KaHan (NPOXOXAEeHUs ynbTpaseyka) U3 UMUTUPYLOWEN TKaHKU C KOHdurypa-
Lmen NoA kakylo-nmbo onpeaeneHHyo husnyeckyto Mogent TKaHW MU MOAENW C HAUXYALLUMMU YCIOBUSIMU.

4 O603HaueHun

d — paccTosiHME MexXay NOBEPXHOCTLIO AATYMKA U KOHTPOSIbHOW TOYKOMN,

dy — MUHMMarnbHOE PacCTOSAHUE MEXAY NOBEPXHOCTLIO AATYMKA M KOHTPONbHOWN TOYKOMN,

awf  — YacTOTa aKyCTUYECKOro BO3eNCTBMS,

F, — KanuopoBOYHbIN KO3 PuLMEHT,

h — TOMWMHA maTtepuana, UCMoSNb3yeMOro ANs CO34aHUA 3aTyxaHus B KaHane U3 UMMTUPYIOLWEN
TKaHM,

ko — TennonpoBOAHOCTb CpeAbl B MULLIEHHOM O6nacTu,

Ky, k, — TennonpoBoAHOCTW BLIBOAOB TEPMONApbI,

K — TeMneparyponpoBOAHOCTL MUILEHHOW OONAacTy,

L — paccTosiHMe Mexay NOBEPXHOCTLIO AATYMKA M TOYKOW C MaKCUMarnbHLIM 3Ha4€HMEM UHTErpana ort
KBaApaTOB AABNEHUA B UMNYNbCE,

L — nNoTepu Ha NPOXOXAEHMe maTepuarna, UCronb3yeMoro B KaHase u3 UMUTUPYIOWEN TKaHW,

L. — KO3(DULMEHT NOTEPL HA NPOXOXAEHUE MaTepuana, UCNonb3yeMoro B KaHase U3 UMUTUPYIOLLEeH
TKaHM,



FOCT P 54479—2011

'

e — AMd)d)epeHI:lMaanblﬁ k03P (PMLMEHT NOTEPb HA NPOXOXAeHUe AnNs Kakon-nmbo BbIOpaHHOM
dusnyeckon Moaenu TKaHu,

Ly — MUHUManbHbIE NOTEPN Ha NPOXOXAEeHWe Ans Kakon-nubo BuIOpaHHOW husnyeckoi mMoaenu
TKaHMU,

OCTaTOuYHbIe NOTEPU HA NPOXOXKAEHME,

MoTEPU B aKyCTUYECKOM OKHE KaK COCTABHOM YaCTW TECT-06'bEKTa C TEPMO3NEMEHTOM,
— MPOCTPaHCTBEHHOE pa3peLleHNe TEMMNEPATYPHbIX U3MEPEHUI,

— MOBbLILLEHWE TEMMEPATYPHI,

— OnOpHOE 3HaYeHUue NOBbLIWEHNA TemnepaTypbl.
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5 Bnok ana TepMnUYecKuX UCNbITaHUM

O6Lwas koHdurypauust 651i0ka ans TepMUYECKMX UCMbITAHUIA NOKa3aHa Ha pucyHke 1. AKYCTUYECKUit
KOHTaKT MeXay MOBEPXHOCTbIO JaTyMKa, KaHamnom U3 UMUTUMPYHOLWENH TKAHU U TeCT-0O0BLEKTOM € TepMoO-
3nemMeHTOM criegyet obecrneynBaTtb Yepes BO4Y UMM MHYIO cpeay ONA aKyCTUYEeCKOro KOHTaKTa C yaenb-
HbIM aKyCTUYECKMM UMNeaaHcoM, Gnuskum K umneaaHcy Boabl. Ana ummutuposaHua Tpebyemon pUsnuecKkon
Moaenu cpeabl CrielyeT UCNomnb30BaTb pasnuyHble KOMOMHaALKUM TeCT-00bEeKTa C TePMO3JyIEMEHTOM U Ka-
Harna U3 UMnTUpYylole i TkaHn. COOTBETCTBYIOLLME PeKOMEHAALUN NPUBEAEHDI B NpunoxeHuu B.

MpumevaHuns

1 Ecnu B KayecTBe KaHana M3 UMUTUPYIOLLEN TKAHW UCMONb3YHOT XUAKYIO UK NOMYXWUAKYIO cpeay, To B cpeae
ANA aKyCTUYECKOro KOHTaKTa MOXET W He ObiTb He0BXoANMOCTH.

2 HecmoTpsa Ha To, 4TO B HACTOSILLEM CTaHAapTe KaHanm U3 UMUTUPYIOLEH TKaHU N TECT-OGBHEKT ¢ TepMoare-
MEHTOM paccMaTpuBaloT Kak OTfeNbHble 06bekThl, ObIBaOT CUTYaLMK, [ie OHW COCTABNSAIOT e4MHOe Lienoe.

3 B 3aBMWCMMOCTM OT MaTepuarnos, UCMOMb3yeMbIX B TECT-00bEKTe C TEPMO3MIEMEHTOM, MOIYT OKa3aTbC HEHYX-
HbIMKW Takne ero 4acTu, Kak BXogHOe OKHO.

ObLas KoHDUrypaLus TecT-06beKkTa ¢ TEPMO3NIEeMEHTOM MoKasaHa Ha pUCyHKe 2.

[aTymK pekoMeHayeTCs yCTaHaBNMBAaTb B CUCTEME NO3ULMOHUPOBAHUA TaK, YTOObI 06ecnevnTb BO3-
MOXHOCTb €ro I0OCTUPOBKU B MONEPEYHOM HanpaBneHUn U USMEHEHUS 3a30pa MEXIy NOBEPXHOCTbIO AaTyUuKa
U TEeCT-00BLEKTOM C TEPMO3JIEMEHTOM.

Bce oueHkn NoBbILLEHUA TEMNEPATYPLI, BLINOMIHAEMbIE ANA NOSYYEHUA CTaHAAPTHLIX 3HAYEHUN, PEKO-
MeHAYeTCA NPOBOAUTL Ha Grioke ANA TepMUYECKUX UCMbITAHWNW U 32 CTAHAAPTHOE BPeMsa 00nyYeHus.

Bnok AnA TepMMYECKMX UCNIbITAHUIA AOMKEH COOTBETCTBOBATL TpeboBaHuAM 5.1. STum TpeboBaHuAM
COOTBETCTBYET, HAaNpUMep, KOHCTPYKLUS,, paccMOTpeHHan B C.1 npunoxeHus C.

5.1 TpeGoBanus k 610Ky Ana TepMUYECKUX UCNIbITAHUIA

XapakTepucTuk1, peKOMeHyeMbIE A1l KaHana u3 UMUTUPYIOLWen TKaHW U MULIEHHON O6nacTu cne-
LUManbHOTO OMOPHOIO TECT-06bEeKTa C TEPMOINIEMEHTOM, NPUBEAEHbI B NpUnoxxeHun B. Ecnu To4HO Bbinon-
HWUTb 3TW PEeKOMEHAALMU He YyAAeTCs, TO CreayeT OUEHUTb NOrPELUHOCTU, CBA3AHHbIE C HECOBEPLLEHCTBOM
NPUMEHAEMbIX MaTepPManos, U Y4eCTb 3TU NOIPELLUHOCTU NPU pac4eTax.

5.1.1 ToyHOCTb U CTAGUIILHOCTbL

Pekomenayetcs npoBepATb CTAabOUNBHOCTL NApaMeTPOB ONOPHOr0 TECT-06beKkTa C TEPMO3SIEMEHTOM
no M3MepeHHOMY NOBLIWEHUI0 TEMNEepaTypbl, BbI3BaHHOMY €ro 06y4eHneM ¢ NOMOLLBbI0 ONOPHOIo npe-
oGpasoBartens npu 3agaHHOM pexumMe B0o30yXaeHus. UsMepeHHOe noBblWeHue TeMnepaTtypbl JOSHKHO
6bITb paBHLIM ONMOPHOMY NMOBLIWEHUIO TeMNepaTypbl B npeaenax =15 %.

5.1.2 KaHan 3 uMUTUpYIOLLEeN TKaHU

Ona kaxagon pusanyeckonm MoAenu TKaHu pacnpoCTpaHeHue ynbTpassyka OT NOBEPXHOCTU AaTyMka
[0 TecT-06bLeKTa C TEPMO3SIEMEHTOM JI0IHKHO NPOUCXOAMUTH B CrieLiManbHO YCTAHOBNEHHOM NOTMoLaloLwemM
cnoe u3 marepuana c noTepsAMU Ha NPOXOXAEHWE, PaBHLIMU OCTATOYHbIM NOTEPSAM HAa NMPOXOXAEHUe.
B gononHeHue Kk 3TOMy HeoOXOAMMO YCTAHOBUTbL A00ABOYHYIO MOrMOLLAIOWYIO NPOCAONKY, YTOObLI Yy4ecCTb
and depeHUnanbHbIi KO3 ULMEHT 3aTyXaHUA.

Takoi kaHan 3aryxaHus MOXeT ObITb MOMy4YeH BBEAESHMEM CNOSi TKAHEUMUTUPYIOLLIErO MaTepuana ¢ co-
OTBETCTBYIOLLUM KOI(DPULMEHTOM NMOTEPL TaK, YTOOLI 3aNONHUTL BCE NMPOCTPAHCTBO MEXAY MOBEPXHOCTLIO
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[aTymKa 1 NOBEPXHOCTLIO TeCT-06beKTa ¢ TepMO3neMeHTOM. MOXXHO TakKe NepekpbiBaTh YNLTPa3ByKOBOW
MY4YOK TOHKMMMW aKyCTU4ECKMMM NOFNIOTUTENSIMUA, CYMMAapPHOE NOFMoLLEeHUE B KOTOPbIX paBHO Tpebyemomy.

Mpu 9TOM, YTOBBI MMHUMM3NUPOBATL TENSOBYIO (DOKYCUPOBKY YNLTPa3BYKOBOIO Ny4ka, cneayer BblOu-
paTh TakoW Marepnan, y KoToporo TeMnepaTypHble M3MEHEHNs CKOPOCTH 3ByKa He npesbiwwator 0,5 % °C1.

5.1.3 Cesasywouwas cpega

Ecnu npumeHsI0T CBA3YIOLLYIO Cpeay, TO aKyCTU4eCKue Nnotepu B HEW He AOIkHbI npesbiwaTth 0,3 ab
BO BCem TpebyeMom AuanasoHe yacTotr. 3o TpeboBaHme HeobxoauMo Ansi obecnevyeHnss XOpOoLLEro akyCcTu-
YEeCKOro KOHTakTa mexay npeobpasoBaTernieM U TecT-06bLeKTOM ¢ TepMo3nemeHToM. [pyruMm cnocobom
ABMNAETCA MOTPY>XEHUE NOBEPXHOCTEN AAaTYMKa U TeCT-00beKkTa C TepPMO3JIEMEHTOM HENOCPEACTBEHHO B
matepuan, UCrosib3yeMblii B Ka4eCTBe kaHara U3 UMUTUPYIOWEN TKaHWU, YTO YCTpaHseT HeobXxoaumocCTb
NPUMEHEHUA CBASYIOLLEN CPeabl.

MpuMedaHune — CaasyroLleil cpefoil MOXeT ObITb CroiA BoAbl MM Macria TonwuHoi meHee 0,01 MM.

5.1.4 BxoaHoe OKHO

Ecnu npumeHsaoT BXOAHOE OKHO, TO OHO AOJMDKHO ObITb TakUM, UTOObLI NPEAOTBPaTUTL 3HAYUTENBHYIO
Jerpagaumio xapakTepucTuk TeCT-06beKkTa ¢ TePMO3JIeMEeHTOM CO BpeMeHeM (cm. 5.1.1). MNotepu Ha npo-
XOXEeHWe BXOAHOIO OKHA AOIMKHbI ObiThb MeHbLLE 1 4B Ha YacToTe aKyCTUYeCKOro BO3A€MCTBUS, U UX Cre-
OYET yuuTbiBaTh MPU pacyeTe CyMMapHbIX NOTEPb HA NMPOXOXAEHHUE.

5.1.5 MuweHnHasn ob6nactb

MapameTpbl MUILIEHHOW O06NacTU AOJKHbI ObITh YCTAHOBMEHbI AN COOTBETCTBYIOLLEN (hM3NYECKOM
MoAernu TKaHu.

5.1.6 TbinbHasa obnacTb

OTpaxkeHusi oT NoOON YacTu TbIFIbHOW OONACTU U UX BIIUSIHUE HA TEPMO3JIEMEHT [O0IDKHbI ObiTb Me-
Hee muHyc 20 ab.

MpumMedaHune — TbiNbHaA oBnacTb MOXET U He NOHaAZ0bUTLCA, ecnu ocnabneHne curHana Mexay nepBuY-
HbIM KOHTaKTOM W ThiNbHOW CTOPOHOW MULLIEHHON obnacTu goctatoyHo 6onblioe (6onblie 10 ab).

5.1.7 Kopnyc TecT-00beKTa ¢ TepMO3NIEMEHTOM

Kopnyc npegHasHayeH Ans 3awmTbl ero COAEPKUMOro oT Aerpajauuu co BPEMEHEM W AN CHWKEHUS
BINUSIHUA OKPY>KaloLLiel cpeabl Npu npoBeaeHun namepeHuin. Ecnu Tect-o6bekT UCnorb3yioT B YCHOBUSX Cy-
LLIECTBEHHON 3NEKTPOMAarHUTHON NMOMEXU, TO OH JOMKEH UMETb XOPOLLMIA INEKTPOMAarHUTHLIW 3KpaH. Marte-
pruan CTeHOK Kopryca AOMmkeH ObiTb Takum, 4YTOObl HE AONYCTUTbL Aerpajauuu COAepXUMOro. MameHeHus
CBOICTB COAEPXMMOro CO BpEMEHEM MOTyT NPOUCXOANTb U3-3a €r0 NPOCaYMBaHUs Yepe3 CTEHKM KOpryca Uiu
u3-3a BO3AENCTBUS KAKOro-nnbo nanyyeHusi, Hanpumep ynsrpacouoneToBoro, NPOHMKAIOLLEro K TECT-00beKTY.
K Tomy ke maTepuan Tect-obbekTa MOXET AerpagupoBaTb CO BPEMEHEM CaMOMpPOU3BOMNbLHO UMK Noa Aew-
CTBMEM YNLTPa3BYKOBOIO 00ny4eHUst BbICOKON MHTEHCUBHOCTM MPU UCMONb30BaHUM TECT-00LEKTa.

I'IpMMeanme — Ecnn BHYTPEHHUE 4acTu TecT-obbekTa He noaBepXeHbl Aerpajalun, 1o Kopnyc TecT-
obbekTa ¢ TE€PMOJNEMEHTOM MOXET U He I'IOTpe6OBaTbCF| WM OH MOXET 3aljullaTb TOJMIbKO YacTb TecT-0o6beKkTa ¢
TEePMOIAINEMEHTOM.

5.1.8 KoHCTpyKUuMA TeCT-00BbEKTa C TePMOINEMEHTOM

3Ta KOHCTPYKLMA A0MKHA ObITb TAKON, YTOObLI NONEPEYHbIN AUAMETP MUILIEHHOMN 06MacTU Obifn HE MEHb-
we 40 mm. Mpu MeHbLUEM AnameTpe HeobxoAMMO, YTOObI OCTaBLUASICS YacTb NPOCTPaHCTBA Obina 3anonHeHa
Marepuanom ¢ TENNONPOBOAHOCTLIO, PABHOW UMM MEHBbLLEW, YEM Yy MaTepuana mMuiieHu. NMnockocTb Mulle-
HM LOIKHA OTCTOSITb OT ThINLHOM CTOPOHLI KOpNyca He MeHee YyeM Ha 20 MM, U 3TO NPOCTPAHCTBO AOMKHO
BbITh 3aNOMHEHO MAaTepPUanom C TEMNEPaTypoONpPOBOAHOCTLIO, paBHOil 2 - 10~7 M2 ¢! unu menee.

MpuMeYdaHue — ONTUMAlbHYIO TEMOBYO CTaGUITBHOCT MOXHO MOMNYYUTL C TECT-06LEKTOM, UMetoLUM Gornb-
LUYtO TeNMOBYIO Maccy.

5.1.9 Mapkepbl OCTUPOBKMN

Ha TecT-06BLEKT C TEPMO3NIEMEHTOM A0IKHA ObITb HAHECEHA XOPOLLO BUAMMAsA METKa, YToObl onpe-
AenuTb NONOXEHUE NMOCKOCTU MULLIEHN C TOYHOCTbIO A0 1 MM. B nnockocTu MumweHn MoryT GbiTh HaHe-
CeHbl ABE METKW B BMAE aKyCTUYMECKM OTPAXKAIOLLUX TOUYEK AMAMETPOM 1 MM MU MeHee. DTN METKU JOIDKHbI
ObITb PacrnonoXeHbl Ha NPAMOW NUHUK, NPOXOASILLEH YEPE3 TEPMOINIEMEHT, U HE MEHEE YeM B 5 MM OT Hero
MO Kaxkaylo CTOPOHY OT NePBUYHOFO KOHTAaKTa.
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6 TpeboBaHusA K TEPMOINEMEHTY

6.1 TepmoanemeHT

TepMO3anemeHT, BCTPOEHHbIN B TECT-O06BEKT N NMOAKMIOYEHHBIAN K COOTBETCTBYIOLLEH SMEKTPOHHON CXe-
Me, JOMMKEH COOTBETCTBOBATL CneaylwumM TpeboBaHusaM:
a) MakcumanbHbIN NUHENHbIR pazMep NepPBUYHOIO KOHTAKTa He A0IMKeH npeBbitaTth 0,3 MM.

MpnMeyvyaHune — 310 orpaHnyeHne Heobxo[MMo, Hanpumep, ANs cnydas, korga AnameTp dokarnsHoi obnactu
YNETPa3BYKOBOro nyyka (Ha ypoBHe MuHyc 6 aB) paeeH 1,5 MM 1 Bpemsa 0BnyveHus meHbLle 30 ¢. [na ny4kos ¢ GonbLUMM
AnameTpoMm dokanbHoi obnactu unu bonee ANUTENBHLIM BPEMEHEM OBNyYeHUs MOXHO NPUMEHSATE KOHTaKThbl Auame-
Tpom Ao 0,6 MM, NpeaBapuUTENLHO UCCER0BaB UX MPUTrOLHOCTL K STUM YCMNOBUSIM.

b) [o BCcTpamBaHus B TECT-OOLEKT TEPMO3NIeMeHT AOMKeH ObiTb OTKanubpoBaH B COOTBETCTBUM C
pekoMeHaaumamm, npuesegeHHsiMu B D.1 npunoxenus D.

¢) MakcumanbHOe paspelueHue no TeMmneparype AoskHO ObiTb He xyxe vem 0,02 °C. CooTBeTCTBUE
9TOMy TPeDOBaHMIO PEKOMEHAYETCA NPOBEPATL METOAOM, M3NOXEHHBIM B D.2 npunoxxexus D.

d) YcrpoincrtBo fJomkHO ofecnednmBaTb €ro YCTaHOBKY B KOHTPOSIbHYK TOYKY TaKk, uTOObl HK
TEePMO3SIeMEeHT, HY €ro BbIBOAbl HE UCKaXanu ynbTpa3ByKOBOMW My4OK.

Mpnmeyvyarue—EcnuB ycTpoiicTBe Gonee ogHOro TepMOINEMEHTa, TO peKOMeHAYETCS, UTOObI KaXablil U3 HU1X
oTpaxan He 6onee 1 % nagatoLleit sHepruu.

e) TepmoaneMeHT AO0MkEH ObiTb B XOpOLIEeM TEMNMOBOM KOHTakTe C MMILEHHOM O06nacTblo.
PekomeHnayetcs, 4ToObl TONLMHA CNOA CBA3YIOLLEN XMAKON cpeabl He npeBbiwana 0,1 MM, a ee koadpuumeHt
nornoweHns 6bin paBeH KOI(PPULMEHTY NOrMOLIeHU MUILEHHON o6nacTu. B npoTMBHOM criyyae TonwuHa
CBSAI3YIOLLEro Crnos AomkHa ObiTb MeHee 0,05 mm.

MpnmeyvyaHnune — TonwuHa crnos 1 MM cHUTaeTCA NpUemMnemMon Ans onpefeneHns NoBbILLEHUA TeMnepaTypbl B
KOHLie cTaHAapTHOro BpemeHyn obnyyeHus. OfHako npw uccnenosaHun 6onee KOPOTKUX NEPUOAOB OBNYYEHUS Unu Ans
onpefeneHna ckopocTH NOBLILLIEHUS TemMnepaTypsl MOryT noTpebosaTbea U Gonee ToHKMe crioun.

f) TonwmHa TepMmo3anemMeHTa U Marepuana Ans ero NpUKIEMBaHuA AoMkHa ObiTb MeHee 25 MKM.

g) MornoweHne (kak npousBeAeHWe TOMLUMHBbI Ha KOSMPMULUUEHT NOrNOLIEHUR) TePMO3NEeMeHTa U
marepuana ans ero npuknenBaHus LOSMKHO ObiTb MmeHee 0,1 ab.

h) B npeaenax oKpy>XHOCTW paAUyCcOM, Ha 25 MKM NPEBLILLAIOLLUM PAaANYC TEPMOINEMEHTA, HE JOMMKHO
ObITb HUKAKUX CBA3AHHBIX C HUM ODOBLEKTOB, OTPAXAIOLMX YINLTPa3ByK B NONEPEYHOM HanpasneHun. Metku
AN nonepeyHon 1cTupoBku (cM. 5.1.9) He pomkHbl 3Hauumo (Bonee 1 %) oTpaxkaTb 3HEPTrUIO B CTOPOHY
KOHTPOSIbHOW TOUKM.

i) OTKNMK TepMO3NEeMeHTa U NOAKIMIOYEHHON K HEMY 9NEKTPOHHOMN CXeMbl (T.e. BO3pacTaHne BbIXOAHOIO
curHana B npeaenax ot 10 % A0 90 % ero KOHEYHOro 3HaYEHUsT) Ha CKa4YoK TeMnepaTypbl AOMKEH NPOUCXOAUTD
3a BpeMsi, NPOAOIMKMTENBLHOCTLIO He Bonee 20 % BCero BpeMeHu o06ny4eHus.

MpuMeyaHue — Bpemsi 0bnyyeHUsi MOXeT GbITb HAMHOTO KOpOYe CTaHAAPTHOTO BpeMeHu obnyueHus. Ha-
npumep, o6ry4eHne NpPoAOCIKUTENBHOCTLIO OKOFO 1 ¢ MOTYT NPUMEHSITb A1 FOCTUPOBKN TEPMOINEMEHTA OTHOCUTENLHO
LieHTpa YNnLTpa3ByKoBOro Nyyka.

j) YUto6bl yaosnereopsATb TpeboBaHuAM 5.1.1, TepmoaneMeHT aomkeH ObiTb CAeNaH u3 matepuanos,
[OCTaTOYHO YCTOMYMBBLIX K KOHTAKTY C OKPY>KalOLLMMK €70 MULIEHHOW 06nacTbio U cpeaon ana akycTuve-
CKOro KOHTaKTa.

k) MorpewHOCTb u3MepeHUss TemnepaTypbl, CBA3aHHas C NEepPEeHOCOM Tenna B Mmarepuanax,
NPUMEHSIEMbIX B TEPMO3MIEMEHTE, A0IDKHA ObiTb MeHbLue 10 % npu M3MepeHusx ynbTpasBykoBOrO ny4ka
¢ dokanbHOW 0bnacTbio (Ha ypoBHE MUHYC 6 AB) AnameTpom, paBHbIM 2 MM, U NPU 00Ny4EeHUN B TeYEHUe
3 muH. CooTBeTCTBME 3TOMY TPeDOBaHUIO NPOBEPSIOT METOAOM, U3NoxeHHbIM B D.5 npunoxexus D.

l) MorpelwHOCTL U3MEPEHNSI TEMMNEepaTypbl, CBA3aHHAsA C MOBLILEHHLIM HAarpeBoOM TepPMO3NEeMeHTa,
AomkHa ObiTb MeHblue 10 % npu U3MEepeHusix ynsTpasByKOBOrO nyqka ¢ ¢hokanbHON 06nacTbio (Ha ypOBHE
MUHYC 6 AB) AnameTpom, paBHbIM 2 MM, U NPy 06ny4eHun B TeueHune 3 MuH. CooTBeTCcTBUE STOMY TpeboBaHMIO
NPoBEepSAIOT METOAOM, U3NOXKeHHbIM B D.5 npunoxxenus D.

m) O6nactb, OrpaHUYEHHas NMHUEN, OTCTOSILLEN HA 5 MM OT BTOPUYHbIX KOHTAKTOB BHYTPU TeCT-
00BbEeKTa C TePMO3NIEMEHTOM, [10>KHA ObITh 3alUMLLEeHA OT BO3AENCTBMSA YNLTPa3BYKOBOIO Nyyka.
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6.2 OnekTpOHHAA cxemMa YyBCTBUTENLHOIO JfleMeHTa

OTKNUK 3MEKTPOHHOW CXEMbI (T.€. BO3pacTaHue BLIXOAHOrO curHana B npegenax ot 10 % go 90 % ero
KOHEYHOr0 3Ha4YeHMsA) Ha CKa4oK TemnepaTypbl AOSMKEH MPOUCXOAUTL 3a BPEMS, NPOAOIDKUTENBHOCTLIO He
6onee 20 % Bcero BpemeHu obnyyeHus.

MpumMedvaHue — Bpems obny4yeHUA MOXET ObITb HAMHOIO KOpo4Ye cTaHAApPTHOro BpeMeHu obnyvyeHus. Ha-
npumep, obnyyYeHne NpofOMKUTENIBHOCTLIO OKONO 1 ¢ MOryT NPUMEHSTL AN IOCTUPOBKA TEPMO3NEMEHTa OTHOCUTENBHO
LUeHTpa yrnsTpa3syKoBOro ny4yka.

JIlnHeapusauua oTknMKa TepMonapsl, NpeaycMOTPEeHHas B 3MEKTPOHHOW CXeMe, KOPPEeKTHa TONbKO Ans
TepMonap onpeaeneHHbIX TUMNOoB, YKa3aHHbIX 3roTOBUTENEM 3MEeKTPOHUKW. Ecnu npumeHsioT Tepmonapy, Tun
KOTOPOW HE OFOBOPEH U3rOTOBUTENEM, TO CNEAYET M3MEPATb HaNPSXKEHWE Ha BbIBOAAX TEPMONapbl HENOCpea-
CTBEHHO WM KOPPEKTUPOBATbL PE3ynbTaThl U3MEPEHMS TakuM 06pa3om, YToObl yYECTb BAUSAHUE NUHEapusa-
LMK B NEKTPOHHOW CxXeMme.

Temnepartypa Ha BTOPUYHbIX KOHTaKTax (BHYTPU UMK HA MOBEPXHOCTU TECT-00bEKTa C TePMO3rieMeH-
TOM) HE A0IKHA U3MeHATbCA Gonee Yem Ha + 0,1 °C B TeyeHne 3 MuH. Takyto cTabunbHOCTb MOXHO obecne-
YUTb, ECNN NPUMEHATL CNeunanbHO oxrnaXxaaemMbl€ KOHTaKTbl UM TEPMON30NTMPOBAHHbIE KOHTAKTbI C CyLLe-
CTBEHHO GOMbLLONW TENMOBOW MHEPLMEN.

7 NMpuMmeHeHue 6noka oNA TepPMUIYECKUX UCMbITaHUN

7.1 OGwue nonoxeHus

B arom pasgene aaHbl Tonbko obLue pekomeHpgauuu. bonee nogpobHble pekomeHgauuuM no BbIGOpy
dmusunyeckoi mogenu cpeabl U NapamMeTpoOB MULLEHHOM OGACTU NPUBEAEHLI B NPUNoXeHun B, a ykasaHus
no npoueaype u3mepeHuin — B NpUnoxeHun F.

[ns BbiOpaHHON hnu3nueckon Mmoaenu TKaHu cneayet BbiOpaTb COOTBETCTBYIOLLME €1 KAHAMN U3 UMU-
TUPYIOLLEN TKAHU U TECT-06bEKT C TEPMOINIEMEHTOM.

MpuMmevaHue — [nA yaoGeTBa TeCT-OGBLEKT € TEPMOANEMEHTOM OOLIYHO MPUMEHSIIOT NMpU KOMHaTHOM
TemnepaType, O4HaKO MOXHO BbiGpaThb U Jpyroil TemnepaTypHblid AnanasoH OKpyXxaroLei cpefbl.

Mocne ycTaHOBKM TEpPMOSNEMEHTa Ha BbIGpPaHHOE PaCcCTOsHWE OT gaTyuKa crnefayer OTbIoCTUPOBATh
€ro NoroXeHue OTHOCUTENbHO OCH YNETPA3BYKOBOIO My4yKa.

[ns BbIGPaHHOTO pacCTOsIHUA MEXAY AaTYUMKOM M (PM3MvecKoi MoaesbIo TKaHU cnegyeTt NPaBunbHO
onpeaenuTb 3atyxaHue, YToObl peann3oBaTh €ro B KaHasie U3 UMUTUPYLoLen TKauu (cM. B.4 npunoxexusa B
U pUCYHOK 3). 3Ha4eHne 3TOro 3aTyxaHusi JOMMKHO ObiTb BHECEHO B NpPOTOKON. Ecnu 3HayeHne BHECEHHOro
3aTyXaHUs OTNIMYAETCs OT 3HadYeHus, Tpebyemoro ans BbiIGpaHHON husnyeckoi Mogenu TkaHu Gonee yem
Ha = 0,2 ab, TO B U3MepeHHOe 3HAYEHME MOBbLILUEHWA TeMNepaTypbl Heobxoaumo BBecTu nonpasky. OTKOp-
peKTMpPOBaHHOE 3HaYeHMe MNOBbILEHUA TEMMNEPATYPbl CNefYeT BbIMUCHSATbL U3 €r0 U3MEPEHHOIO 3HAYEHUs1 U
YCTaHOBJIEHHOIO 3aTyxaHusl. Ecnu peanbHoe 3HayeHue 3aTyxaHus B KaHasie U3 UMUTUPYIOWEN TKaHU Ha
X AB MeHbLue TpebyeMoro 3Ha4yeHusi, TO KOPPEKTUPOBAHHOE MOBLILLEHUE TEMMNEPATYPbI ONPEAENSIIOT Kak

KOPPEKMUPOBaHHOE 3HaYEHUE MOBLILIEHUS MEMMEPamypb! = UBMEPEHHOE 3HAYEHUE MOBbILLUeHUS MeM-
nepamypbi, yMHOxeHHoe Ha 10~X70.

PekoMeHayeTcsl, YToBbl CKOPOCTb M3MEHEHUS TEMNEPaTyphl B TedeHne 10 C HEMOCPEACTBEHHO nepef
HaYanoM Kaxaoro usMepeHns He npesbiwwana = 0,002 °C - ¢~!. 3Ty ckopocTb crnesyeT BHECTU B MPOTOKON.

MpuMedaHue — Ty pekOMeHAALMUIO MOXHO He cobniogaTh, ecnu 3apaHee U3BECTHO, YTO KOHEYHOE MOBbILLe-
HUWe TemnepaTypbl GyAeT CyLieCTBeHHO GoribLUe NOrPELIHOCTM, BBI3BaHHO! ee HayarnbHBEIM U3MEHEHUEM.

MoBbiWeHWe TemMnepaTypbl crneayeT MU3MepsTb B TE4EHME CTAHAAPTHOIO BpeMeHu obnyyenus. Ecnu
BO BpeMsi 06ny4YeHusi NPOUCXOANUT Kakoe-nubo oxnaXaeHne unm Harpes, He CBA3aHHbIe C 0bnyveHneMm, To Ha
3TO crnieayeT BBECTM COOTBETCTBYIOLLYIO MOMpPAaBKY.

Ecrnn Tpebyercs, TO noBbILLEHUE TeMMepaTypbl B yernousax nepdy3um (KpOBOTOKA) crneayet pacCuuThbl-
BaTb B COOTBETCTBUU C 7.2 WUIIM UCMOSb3Ys NPUBnkeHns, 6asmpytomecst Ha COOTHOLLEHUM, NPUBEAEHHOM B
npunoxexuu E.

7.2 Nepdyy3una (KPOBOTOK)

Ecnu Tpebyetcs, TO NOBbILLEHUE TemnepaTypbl B YCrnoBusax nepdysum (kpoBOTOKA) crneayer paccyuThbl-
BaTb U3 3HAYEHUS NOBLILLEHUSI TEMNEPATYPbl, U3MEPEHHOrO Ha OFIoKe ANA TePMUYECKMX UCNbITAaHUM Oe3
nepdysuu, No crneayroLemMy COOTHOLLEHMIO
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Toerf (r, t) - rumparf(r, tye~" + 1 Je-~Tperf(r,
T0

roe r BEKTOP MOJIOXEHNS,
BpeMs C Hadasia 06/1yveHus;
T NMOCTOSIHHAsi BPEMEHM Mepdy3nn AN MULLEHHOW 061acTu;
"noerf NoBbILLEHNE TeMnepaTtypbl, NOAy4YEHHOE B YCI0BUSAX nepdy3uu;
*nunperf N3MepeHHOoe MOoBbILWEeHE TeMnepaTypbl, NOSly4EHHOE B YCNIOBUAX OTCYTCTBUA nepdy3nn.

Bonee nogpo6Hy MHOPMAaLUIO MOXHO HalTK B NpuAoXeHun E.

MpumeuyaHne — ITO COOTHOLIEHWE MpeAnonaraeT, YTo OXNaxaeHne n3-3a nepdysnn foCTaToOuHO TOUYHO Mpes-
CTaBnAeTCs «Mofenblo Pennes» B ypaBHEHWM NepeHoca TensoTbl B TKaHu [2].

1 — gatuvk; 2— kaHan U3 MUTUpYyloLWel TkaHu; 3— cpega
019 aKyCTUYECKOr0 KOHTaKTa; 4 — TepMO3/IEMEHT; 5 — TecT-
06BEKT C TEPMO3/IEMEHTOM

PucyHok 1 — Cxema KOHCTPyKuun 6510ka NS TepMuye-
CKUX UCNbITaHW

1— OKHO; 2 — TEPMO3NEMEHT; 3 — K /IEKTPOHHON cxeme; 4 —
MULLIEHHas 06nacTb; 5 — KOpnyc; 6 — KOHTaKTHas XWOKOCTb;
7 — TbiNbHasa obnactb

PncyHok 2 — Cxema KOHCTPYKUMKN TecT-o6bekTa
C TEPMO3/1IEMEHTOM

a) — Ha HaumeHbLem pacctosHum dO L = LO;
b) — Ha pacctosHum d >dO, L = LO + L'jnc (d — d0)

PucyHok 3 — Cxema KOHCTPYKUMM 6710Ka A1 TEPMUYECKUX UCNbITaHW AA ABYX Pa3/IMUYHbIX PacCTOAHWIA U noTepb
Ha NpPOX0X/JeHue L, COOTBETCTBYHOLMX BbIGPAHHON (hM3MUYECKOi MOAenu TKaHu
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Mpunoxexnue A
(cnpaBouHoe)

O6ocHOoBaHUue

A.1 BBepeHue

B npunoxeHnu B paccMoTpeH psg cpuanueckux mMogenei TKaHW, COOTBETCTBYIOLLMX PasfiMiHBIM MPUMEHEHUAM
ANarHOCTUYECKOro yneTpassyka. [ns M3MepeHUsi NOBLILLEHWS TeMNepaTypbl, COOTBETCTBYIOLLETO STUM MOAENAM TKaHM,
HeobxoanMo onpeaenuTb TUN TeCT-06beKTa, COOTBETCTBYIOLLEro Kaxaoi Mogeni. B HacTosiLLeM cTaHAapTe NokasaHo, Kak
pEeKOMEHAYETCS BblpaxaTb CBONCTBA PU3UUYECKUX MOAenen TKaHU, YToObI onpefenuTs TpeGoBaHUs K TecT-06bekTaM.
B HacTosALWeM NpunoxeHUn NpuseaeHsl Takke oblume TpeGoBaHUs, HeoBXoaUMbIE TSt NPOBEAEHUS U3MEPEHNIA ¢ NOMO-
Wbt TECT-06LEKTOB B TpebyeMbIX YCNOBUSIX, KOTOPLIE MOXHO NOBTOPUTL B Pa3fIUYHBIX YCIIOBUSIX.

A.2 Ncnonb3oBaHue 3KCNEepUMEHTanbHOro Metoaa UcnbITaHUM

TeopeTudeckoe NpeanonNoXeHUe 0 3Ha4eHUU NOBLILLEHWUSA TeMNEepaTypLl B MAarHOCTUYECKUX YIBTPa3sByKOBLIX NONSAX
TpebyeT TOYHbLIX 3HAHWI NapaMeTPoB aKyCTUYECKOro MONS, TakWX Kak BbIXOAHAA MOLIHOCTb, pasMepbl yNeTpassyKoBoro
nydka u vactota. NpeanonoxeHns o BAMAHUN aPPEKTOB HEMMHERHOro pacNpoCTPaHEeHNs! UK CIIOXKHBIX Npodunen ynb-
Tpa3ByKOBOro Ny4ka TpyAHO peanu3osaTb. [103TOMyY aKkCnepUMeHTanbHbIE METOABI UCTIBITAHWIA NpejnonaratT U3MepeHns
NOBbILUEHUS TemMnepaTypbl B TOMHO OrOBOPEHHLIX YCNIOBUAX, HE YHUTLIBAIOWMX YKasaHHbIe BbilLie UCTOMHWUKN Heonpege-
NeHHocTU. TeM He MeHee 3T ycnosus ByayT TakuMu, NpuU KOTOPLIX NOBbILLEHWe TeMneparypbl OyieT HAaCTONLKO ManbIMm,
YTO OHO HE MOXET GblTb U3MEPEHO B IKCMEPUMEHTE, a TeopeTudeckue MeToabl 6yayT NPUMEHNMbI NULWb B OTAEMNbHBIX
crnydasx. MoryT UMeTb MecTo U pyrue crydau, Tpebylowme NpUMEHEHNA anbTepHaTUBHBIX METO0B — 0COBeHHO AnA
ydeTa pasnuyHbIX KMUMHWYeckuXx cutyaunin. OTHOoCUTENbHBIE NPeUMyLLeCTBa anbTepHaTUBHLIX METOAOB CTaHAAPTU3aLMUN
YNETPa3BYKOBLIX MOMNER, C TOYKU 3pEHUS UX CMOCOBHOCTN BbI3blBaTb Harpes, OyAyT BbISICHEHbI MPU paccMOTpeHun pas-
TIMYHBIX NMPUMEHEHWIA yneTpasByka M pa3paboTke cTaHAApTOB, YYUTLIBAIOWMWX BCE acnekTbl 3Toi npobnemsl. MoatoMy
nporpamma pabot M3K npegycmaTpusaet pa3paboTky CTaHAaAPTOB KaK ANA 3KCMEePUMEHTarbHbIX, Tak U TeOpeTUHecKuX
METOA 0B UCTbITaHWIA.

A.3 CBAi3b C TennoBbIM UHOEKCOM

Mo onpegeneHunto Tennosoi uHaekc (Tl) sensetca anrebpanyeckol KoMOUHaUWeR napameTpoB aKyCTUHMECKOro
nons. Cam no cebe Tl He ABNSAETCA (PUNYECKON BENUUMHOW U NOSTOMY He MOXET ObiTb U3MepeH HenocpeACTBEHHO.
®dopmyna Ans pacyeTa Tl ocHoBaHa Ha onpefeneHHoOM NpeAnonoXXeHun 0 MOAenmn TKaHu, B KOTOPOW pacnpoCcTpaHAeTca
ynbsTpasBykK, U Ha onpefeneHHbIX NPpeAcTaBNeHnsX O CneKTpanbHOM CoCcTaBe aKyCTUYECKOro curHana U NpoCcTpaHCTBEH-
HOM pacnpefeneHnn MHTEHCUBHOCTY B YNLTPa3BYKOBOM MyYKe.

PaccMOTpeHHbIi B HacTosiLeM cTaHAapTe GMoK Ans TepMUYECKMX UCMIbITAaHUW NpeAHa3HaYeH ANa n3MepeHus
NOBbLILLEHUS TEMMEpaTypbl B YCIOBUAX, COOTBETCTBYIOLUX BbIOpaAHHOA U3ndecko MOAENNU TKaHW, U 3TO NOBbILIEHUE
TemnepaTypbl ABMAETCA PU3NYECKOW BENUYUHON, KOTOPYIO MOXHO M3MEPUTL HEMOCPEACTBEHHO.

MoBblleHNe TeMnepaTypbl BHYTPU NaLMeHTa BO BpeMs ero obry4eHust He COOTBETCTBYET NOBLILLEHNIO TeMnepaTy-
pbl, 13MEPEHHOMY C NOMOLLbI0 GFIOKa ANA TePMUYECKUX UCNLITAHUM; B KONIMYECTBEHHOM NPEACTaBNEHUN OHO HE COOT-
BeTcTBYeT Tl. B HacTosALWEeM cTaHAapTe onpeaeneH MeTol M3aMepeHuUst UsnMyeckoil Benu4uHbl, COOTBETCTBYIOWEN Mexay-
HapoaHoW cucteme eguHuy CU M Bocnpom3BoguMOii Kak Mpy NOBTOPHLIX U3MEPEHUSIX, TaK U B pasnnyHbIX nabopaTopusx.
3TO No3BOMAET NPOBOAUTL MeXINabopaTopHble CIIMYEHUs pesyrnsTaToB USMEPEHUA NapaMeTpoB YNBTPasByKOBLIX Nonei
CO cheLnanbHO OFOBOPEHHBLIMU UM MOPOroBLIMU 3Ha4YeHUsIMU. KnuHuveckas 3Ha4MMocTb abContoTHBIX 3HaYEHNI n3Me-
PEHHOrO MOBLILLEHUS TeMNepaTypbl 3aBUCUT OT TOr0, HACKONBbKO CBOWCTBa hu3nyeckon MOAENU TKaHW COOTBETCTBYIOT
XapaKTepucTUKam TKaHU YernoBeKa UM KOHKPETHOro nauueHTa. PaccMOTpeHHble B HacToALWEM cTaHaapTe dousnyeckue
Mo[enu TKaHU OTHOCSTCS K YENoBeYeCKOW TKaH! BOODLLE U He YyUUTHIBAKOT MHAUBUAYaNbHLIE 0COGEHHOCTU NauneHTa.

PaccMoTpeHHble B HacToslWeM cTaHfapTe NpeanonoXeHust 06 akycTUMeckux cBoicTBax husnmyeckux mopenein
TKaHM OTNUYALOTCA OT TeX, KOTopble 3anoxeHsl B oopmyny Ans Tl. [oaToMy U3aMepeHHoe 3HaYeHWe NoBbILEHUA Temnepa-
Typbl U 3Ha4eHune Tl NULb KOCBEHHO COOTBETCTBYIOT APYr APYry. B npuHUmMne MoxHO co3aaTh (husnueckyto moaenb Tka-
HM, nexalLyto B ocHoBe onpeaenenus Tl. OfHako aaxe B 3TOM cryyae 6yAyT UMETbL MECTO PasNnyna MexXay U3MepeHHbLIM
U pacyeTHbIM 3Ha4YeHUsAMU T, Tak Kak MOrPeLLHOCTM U3MEPEHWIA NPU NONyYEHUU STUX 3HaUYeHUit ByayT pasHbIMK, a Takke
MoTOMY, YTO MOBLILLIEHUE TeMMepaTypbl B TeCT-00LEeKTe C TEPMO3NIeMEHTOM COOTBETCTBYET peanbHbiM napamerpam
crneKkTpa 4acToT cMrHana W NpoCTPaHCTBEHHOIO pacrnpeferneHnst MHTEHCMBHOCTK, a pacyeT Tl ocHoBaH Ha onpefeneHHbIX
YMPOLLEHUSIX.

A4 BnuaHue nepcysum

PaccMoTpeHHLIe B HACTOSALLEM CTaHAapTe TECT-06bEKTbI C TEPMO3NIEMEHTOM HEe UMUTUPYIOT 3 eKTbI KPOBOTO-
Ka. BnusHue nepdy3un MoxeT ObiTh yUTEHO MaremMaTuyeck B NPeANonoXeHUn, YTo ee NpeacTaBnatoT B BUAE «Mogenu
Pennes», kak 9TO pacCMOTpPEHO B NpunoxeHun E. [lnanasoH 3Ha4eHUn NOCTOAHHOW BpeMeHU nepdys3un npegnonaraiot
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06bl4HO paBHbLIM 0T 700 o 1000 ¢ npu onpeaeneHnn 6e30MacHOCTU YNLTPa3ByKoBOro BosaeiicTaua [1], [2]. 3To BpemA
cylecTBeHHO Gonblue CTaHAapTHOro BpeMeHu obnyyeHus (B HacToswweM ctaHgapte — 180 c), u nostomy nepdysus
Mano BMUAET Ha pe3ynbraTtbl M3MEPeHUs MOBLILLEHUA Temneparypbl. B TKaHAX ¢ NNOXUM KpoBoCHabXeHeM BIusaHue
nepdy3nn Ha NOBLILIEHUE TEMNEPATYPLI elle MeHblle. OHaKo B TKaHSIX C XOPOLINMM KPOBOCHabXeHWeM 1 ANs LWpOoK1X
YNbTPa3ByKOBbIX Ny4KOB OXnaxaeHune u3-3a nepdysun OyaeT cyLlecCTBEHHLIM U €ro crnefoBarso bl yunTeiBaTh. B KadecTse
npumepa B Tabnuuax A.1 U A.2 nNpUBeAEHbl 3HAYEHWNSA OTHOLUEHUS MOBBILLEHUS TemnepaTypbl B Henepdy3npoBaHHOA
1 Nepdy3NpOBaHHOW TKaHAX 4N yrbTPasByKoBOro ny4ka ¢ [ayccoBbiM MpodunieM MHTEHCUBHOCTM, paccuuTaHHble 4ns
TecT-06BbEKTOB ¢ TepMoaneMeHToM TUMoB A 1 C. OTK pesynsraThl Nosy4eHbl MeToAaMu, U3NoXeHHbIMK B [17], B npea-
nonoxeHWn 6eckoOHEYHON cpeabl pacrnpoCTpaHeHUs.

C TouKkM 3peHns 6e30nacHOCTH U y4UTbIBas, YTO Nepdysns, Kak NnpaBuno, He3Ha4UTeNbLHO BNUSET Ha NOBbLILLEHUe
TemnepaTypbl B Te4eHUe CTaHOAAPTHOrO BpeMeHn obrnyuyeHusl, ee MOXHO He MPUHUMaTL BO BHUMaHue. OfHaKo, ecrm
TecT-06bEeKTbl C TEPMO3NIEMEHTOM NMPUMEHSIIOT A1 OLEHKU MOBLILLEHWA TemnepaTypsl B TedeHue Gonee ANUTENLHOMO
BpPEMEHM OBMYYEHUS MU OHWM UMUTUPYIOT XOPOLLO Mepdy3npoBaHHble TKaHW, TO BUsHUE nepdy3un peKoMeHAyeTcs
YYUTLIBaTb.

Tabnuya A1 — OTHOWeHWE MOBLILIEHUS TeMnepaTypsl B Nepdy3npoBaHHOW W HenepdyanpoBaHHOR TKaHsaX AnA
HehOKyCUPOBaAHHOIO YNETPa3ByKOBOro Nydka ¢ [ayccoBbIM Npodunem nHTeHcmsHocTn gnametpom ot 0,1 go 10 MM (Ha
YpOBHE MUHYC 6 AB), paccuuTaHHble NS TeCT-00LEKTOB C TePMO3NEeMEHTOM Tuna A A5 NOCTOSHHOW BpeMeHU nepdy-
3um ot 32 go 3160 ¢ nocne o6ry4eHus B TedeHue 180 ¢

OTHOLUEHMe MOBBLILLEHNS TeMMepaTypbl ANA NOCTOSAHHONW BpeMeHM nepdyysnu, ¢
Pagwnyc, MM

32 56 100 178 316 562 1000 1780 3160
0,10 1,23 1,16 1,11 1,07 1,04 1,02 1,01 1,01 1,00
0,18 1,31 1,21 1,13 1,08 1,05 1,03 1,02 1,01 1,01
0,32 1,39 1,26 1,16 1,10 1,06 1,03 1,02 1,01 1,01
0,56 1,49 1,32 1,20 1,12 1,07 1,04 1,02 1,01 1,01
1,00 1,66 1,42 1,26 1,15 1,09 1,05 1,03 1,02 1,01
1,78 1,92 1,56 1,34 1,19 1,1 1,06 1,04 1,02 1,01
3,16 2,33 1,78 1,45 1,26 1,14 1,08 1,05 1,03 1,01
5,62 2,94 2,09 1,60 1,33 1,18 1,10 1,06 1,03 1,02
10,00 3,65 2,42 1,76 1,41 1,22 1,12 1,07 1,04 1,02

Tabnuya A2 — OTHoweHWE MNOBLILIEHWA TeMnepaTypbl B Nepdy3upoBaHHOW U Henepdy3upoBaHHOW TKaHAX ANs
HedboKyCUPOBaHHOIO yNETPa3ByKoBOro nyyka ¢ MayccoBbiM NpodunemM MHTEHCUBHOCTM guameTpom oT 0,1 go 10 mm (Ha
ypoBHe MUHYC 6 AB), paccuuTaHHble 418 TECT-06beKTOB ¢ TepMoaneMeHTom Tuna C Ans nocTosHHON BpeMeHU nepdy-
3um ot 32 go 3160 ¢ nocne obnyyeHus B TedeHune 180 ¢

OTHOLLEHME MOBLILLEHNS TeMMepaTyphl ANA NOCTOSHHOW BpeMeHU nepdysuu, ¢
Paguyc, Mm

32 56 100 178 316 562 1000 1780 3160
0,10 2,66 1,91 1,50 1,28 1,16 1,09 1,05 1,03 1,02
0,18 2,66 1,91 1,50 1,28 1,16 1,09 1,05 1,03 1,02
0,32 2,67 1,91 1,51 1,28 1,16 1,09 1,05 1,03 1,02
0,56 2,69 1,03 1,51 1,28 1,16 1,09 1,05 1,03 1,02
1,00 2,77 1,96 1,63 1,29 1,16 1,09 1,05 1,03 1,02
1,78 2,96 2,04 1,57 1,31 1,17 1,10 1,05 1,03 1,02
3,16 3,35 2,22 1,65 1,35 1,19 1,1 1,06 1,03 1,02
5,62 4,03 2,51 1,78 1,41 1,22 1,12 1,07 1,04 1,02
10,00 4,89 2,86 1,93 1,48 1,26 1,14 1,08 1,04 1,02
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MpunoxeHue B
(cnpaBouHoe)

KnuHuyeckue n pusnyeckue Mogenm TKaHu

B.1 KnuHunueckue mogenu

KnuHnyeckue Mopenu, npuMeHsieMbie 41 orpegenieHns NoBhILEeHNs TeMnepaTypbl Nog Bo3geidcTBMeM Meau-
LIMHCKUX YNETPa3ByKOBbIX AMarHOCTUYECKUX Noreil B CTaHAapTHLIX YCMOBMSX, PEKOMEHAYETCA BLIGUpaTh U3 TeX, YTo Npu-
BegeHbl B Tabnuue B.1, ecnu Tonbko He ByfeT cTaHgapTUsoBaHa Apyrasi NoaXoasias Mogens.

Tabnuya BA

O6osHaueHue
Tun nccnegoeaHun lMpuMep KNMHWUYECKOTO NpUMeHeHus Tun MULWEHHOW TKaHU KIMHUYECKOM
moaenu
Msrkas TkaHb PasnuyHble Msrkasn TkaHb ST
BepemeHHOCTE — 1-/ TpUMecCTp OnunHa makylueyHol obnactu Msrkasa TkaHb OB-1
(abgomMuHarnksHo)
BepeMeHHOCTL — 1-i1 TpUMecCTp [OnnHa Makywe4vHou obnactu Markas TkaHb OB-TV
(TpaHcBaruHasbHo)
BepemMeHHOCTE — 2-4 U 3- TpUMeCTpbI ®eTanbHbIA Aonnep — npasas unu | Markas TkaHb OB-23D
rnesas apTepuv MaTku U NynosuHa
Koxa/msrkasa TkaHb PasnuyHble Koxa/msrkas TkaHb SST
Msrkasa TkaHb/KOCTb Pasnu4Hble Msrkas TkaHb/KOCTb STB
BepeMeHHOCTb — 2-1 1 3-# TpumecTpbl | AduameTp TeMeHu/abgoMuHanbHoe [ Msarkas TkaHb/KOCTb OB-23
uccreaoBaHue nnoja
[onoBa HOBOPOXAEHHOrO WNceneposaHne Mo3ra yepes Moa3r HoBopoxgeHHoro/ NH
pofHNYOK (Manoe satyxaHue) MSArKasa TKaHb
UpecuepenHoe uccriegoBaHmne B3pocnoro | MccnegoBaHue mMosra Moa3r/kocTb B3pocnoro CR
Msrkas TkaHb/BO34YX WeenenoBaHue nerkoro Unum KMWoK | Markas TkaHb/Boagyx STA

B.2 TecT-06HLEKT C TEPMO3NIEMEHTOM

MulueHHasn obnacTb JOMKHa BKNIOYaTh TEPMOIMNEMEHT, BHeJPEHHbIA B TKaHb, UMUTUPYIOLLYIO MaTepran MULLIEH-
HOW TKaHW, U NpUHagnexaTs K O4HOMY U3 Crneaytowwmx nATy TUMoB:

- A (Msrkast TKaHb) — TEPMOSMNEMEHT, BHEAPEHHbLIA Ha ryBuHY 5 MM B MULLEHHLIA MaTepuan U3 MArKon TKaHu
TonwwmHoin 10 Mm.

- B (koxa/mMaArkas TKaHb) — TEPMOSMEMEHT Ha HapyXHOW MOBEPXHOCTU UMUTUPYIOLLEA KOXY TKaHW TOMLUHOW
2 MM, MOKpLIBaIOLEN MULLEHHBIA MaTepuasn, UMUTUPYIOLMIA MArkyto TKaHb, TonwuHod 10 MM. KoHTponbHOW TovKoW
SBAETCSH TePMOINEeMEHT Ha BEPXHEN NOBEPXHOCTN TeCT-00beKTa.

- C (Msrkasi TKaHb/KOCTb) - TEPMO3NEeMEHT, BHEAPEHHbIA Ha rMyOnHy 2 MM B MULLEHHbI MaTepuan TomnLWWHOM
5 MM, UMUTUPYIOLLMIA KOCTU Nnogda W NoKpbITbIA ¢ 06enX CTOPOH MULLEHHBIM MaTepuanoM U3 MArKoW TKaHW TOMLMHOW
2 MM. KOHTpOnbHOW TOUKOW SBNSETCH TOUKa Ha NMOBEPXHOCTM KOCTH, Bninxaiiei k npeobpasosaTento, pacnonoXeHHOMy
HernocpeACcTBEHHO HaJ TEPMOINEMEHTOM.

MpuMeydaHue — Tak kak TepMOaNeMeHT Tuna C HaxOAWUTCA BHYTPU TKaHW, UMUTUPYIOLLEN KOCTb, TO MOBHLILLE-
HUe TeMmnepaTypsl 06bIYHO Bornblue, YeM B HOMUHASLHON KOHTPONBbHOM TOUKe, HaxoAsiLLeics Ha MOBEPXHOCTU KOCTH.

- D (4epenHoit) — MULLEHHBIA MaTepuan u3 MArkoi TKaHu TOMLWMHONR 3 MM, NOKPbLIBAKOLUIA MULLEHHbLIA MaTepuarn
TOMNLYMHOW 2 MM, UMUTUPYIOLLUIA YepPEenHYIo KOCTb B3POCIOro YernoBeka, C TePMO3NEMEHTOM, pasMeLleHHbIM Ha fanbHen
CTOpPOHE KOCTHOro Martepuarna, 3a KOTOpOW pacnonara€Tcsi MULLEHHBIA Matepuan 13 MArkod TKaHW TOMWMHOA 5 MM.
KoHTponbHOI TOUKOW SBMSETCA TOYKa PAcroNoXeHWs TePMOdNIEMEHTa Ha NOBEPXHOCTM KOCTU, Hanbonee yaaneHHon
oT NpeobpasosaTtens.

MpumMmeyaHune — Tak Kak TepMO3NEMeHT Tvna D HaxoAUTCs B KOHTPOSBHOM TOYKE, PacronoXeHHO! Ha fanb-
Heil CTOPOHE KOCTU, TO OH HEMOCPEACTBEHHO MPUMBLIKAET K TKaHW, AMUTUPYIOLLEI KOCTb.

- E (Markasi TkaHb/BO3LyX) — TePMO3NEeMEHT Haxo4UTCA Ha 3agHell NOBEPXHOCTH MULLIEHHOTO MaTepuharna s MsIrkoi
TKaHU TOMLIMHON 5 MM, No3agn KOTOPOro UMeeTcs Bo3ayX. KOHTpornbHas Touka coBrnagaeT ¢ MECTOM pacrorioXeHNns
TepMO3fieMeHTa Ha NOBepXHOCTU, pasgenstoLlel TkaHb 1 BO3AYX.
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PekomeHayeTcn, 4ToObI MaTepuan ANa UMUTALMM MULLIEHHBIX TKaHel COoTBETCTBOBaN TpebosaHUAM, Nepevuc-
nNeHHbIM B pasgene B.3, a TepmoaneMeHT — TpeboBaHusAM nogpasgena 6.1.

B.3 AkycTtuyeckue u pusnuyeckue CBONCTBA MaTepuanos AN MULLEHHOW TKaHWU, NPUMEHAEMbIX
B TeCT-00beKTax C TEPMOIEMEHTOM

PekomeHayeTcs, 4TOObl Marepuanel, NpPUMeHsieMble AN WMWUTaUMKM MULLEHHBbIX TKaHeW, NPUBEAEHHLIX B
Tabnuue B.1, unu ucnonb3yemble ANSA WU3rOTOBMEHUS TECT-OOBLEKTOB C TEPMOIMEMEHTOM, UMeNU dusmdeckue u
aKyCcTUYeCKNe XapakTepucTUKN, yKkasaHHble B Tabnuue B.2.

MpuseaeHHble B Tabnuue B.2 3HaveHnsA k03 DULMEHTOB NOMOLLEHUA COOTBETCTBYIOT YacToTe 3,5 MLy,

PekomeHayeTca, 4TOObI YacTOTHas 3aBUCUMOCTb KO3 ULMEHTA NOTMOLEHUNA, NPEACTaBNAeMan ANS MULLEHHBLIX
MaTepuanos, UMUTUPYIOLWLUX MATKYIO TKaHb, KOCTb Mroja Matepu W KOCTb B3pOCnoro 4enoseka, B Buge of ™ umena
nokasatene m = 1,1 * 0,1. PekomeHAyeTCA Takke, 4ToObl TeMnepaTypHas 3aBUCUMOCTb Ko3adduLureHTa nornoLeHns
MULLEHHBIX MaTepuanos, UMUTUPYIOLLUX MAFKYIO TKaHb, KOCTb MoAa MaTepy U KOCTb B3POCNOro Yenoseka, 6bina MeHblue
+1%°C

3HadeHus, npuseaeHHbe B Tabnuue B.2, cooTBeTCTBYIOT AUanasoHy Temnepartyp ot nntoc 19 °C go nnioc 25 °C.

Tabnuya B.2 — TpeboBaHua k MaTepuanam Ansi MMLIEHHOM TKaHWU NpU UX NPUMEHEHUN B TeCcT-06beKTax ¢ Tep-
MOJMEMEHTOM

Koacpcpuumet AKyCTUYECKUIA CkopocTb
HaumeHoBaHWe nornoweHnA Ha I/I)IIVIne aHC 3Bpl(a TennOI'lpOBOAHOCTb, TepMOl'IpOBOAMMOCTb,
MaTepuana 3,5 My, 106 Kr-n‘qr2-c,—1 MX:_{ Brm1-K- 100 m2.¢-1
ab-em~-Mry?!
Koxa 35+£05 1,75+ 0,25 1600 + 200 0,34 £ 0,04 0,09 £ 0,02
Msrkas TkaHb 0,44 £ 0,04 1,55+ 0,15 1550 £ 150 0,5+0,05 0,14 £ 0,03
KocTb nnoga 6,0£1,5 3,0+06 2100 £ 600 0,5+0,05 0,14 £ 0,03
KocTb B3pocnoro 15+5 65+10 3200 + 1600 0,405 0,15+ 0,03

MpumevaHunsa

1 Ecrm B Kopnyce TecT-06beKTa ¢ TEPMOINEMEHTOM MMEETCA aKyCTUMECKOE OKHO, TO peKOMeHAYeTCs, YToOb!
noTepu Ha NpoxoxaeHue Yyepes Hero He npesbiwanu 0,15 ob MFL|,‘1, 1 OHW JOMXKHbI ObITb M3BECTHbI.

2 OrpaHu4eHns no noTepsM Ha MPOoXoXAeHWe Yepes akyCTUYEeCKOe OKHO CBA3aHbl ¢ He0BXoAUMOCTbLIO, YTOGL! OHK
He MnpeBblllany HaMMeHbLLMX OCTaTOYHbIX NOTepb Ha NpoxoxaeHue Ans ¢u3nYeckux Mogenei cpeabl, NpuseaeH-
HbIX B Tabnuue B.3.

3 MopgenuposaHue rnokasarno, YTo MoBbllUeHWE TemnepaTypbl nocne obnyyeHus B TedeHne 180 ¢ TOHKMX cnoes
maTepwana, UMUTUPYIOLLEEro KOCTb, He OMeHb YYBCTBUTENBHO K M3MEHEHUAM KoadduLMeHTa NOrnoLeHUs KOCTU, NOTOMY
47O ee KO3 PULNEHT NOrnoLLeHNs U Tak OTHOCUTENBHO BLICOK. [T0STOMY 0MYCK Ha STOT NapaMeTp ANst KOCTU MOXET GbiTb
CYLLECTBEHHO GOnbLUUM.

B.4 CraHpapTHble ousnyeckue moaenu

B Tabnuue B.3 gaHbl 06Wme cBONCTBa thU3nUecKux Moaenei TKaHU, COOTBETCTBYHOLLUX LiENSAM HacCTOSALLEro CTaH-
fapTa 1 NpeAcTaBNAoWMX KNUHUYEeCKMe MoAenu, ykasaHHble B Tabnuue B.1.

B Tabnuue B.3 npeacTaBneHsbl:

- TUM MULUIEHHBIX TKaHeW, pusmdeckne 1 TENNoBLIE CBOWCTBA KOTOPLIX NpuBeAeHsI B Tabnuue B.2;

- TUN TecT-06bLEKTA C TEPMO3NEeMeHTOM (CM. paszen B.2);

- HauMeHblUee paccTosiHue dy MeXAy NoBEPXHOCTLIO AaTUMKaA U KOHTPONBLHOM TOYKOI AT HaUXyALUMX YCIOBMIA
MWHUMAarnNbHBLIX NOTEPb Ha NPOXOXAEHUE;

- HauMeHblUKe NoTepn Ha NpoxoXaeHue L, TKaHEMMUTUPYIOLLEro MaTepuarna Mexzay NoBepxHOCTLIO AaTuMKa U
KOHTPONbLHOM TOYKOMN NP HAUMEHbLUEM PacCTOSAHWUM (CM. PUCYHOK 3 a);

- AudbcpepeHuUnanbHbIii KO3MUUNEHT NOTepb Ha NpoXoXaeHue L', . TkKaHeMMUTUPYIOLLIEro MaTepuana Mexay
NMOBEPXHOCTLIO AATYMKA U KOHTPONBLHOMW TOYKOM (CM. pUCyHOK 3 b).

[na cnpaeku B Tabnuue B.3 npusegeHsbl Takxe:

- HOMWHanbHOE 3Ha4YeHne Ko3ahpuUUeHTa NOrfoLEHNST MULLEHHOMW TKaHM;

- OCTaTouHble aKyCTUYeckue NoTepu Ha NPOXoXAeHue L TKaHEMMUTUPYIOLLEro Marepuarna Mexay noBepxXHOCTbIO
AAaTYMKa 1 MOBEPXHOCTLIO TECT-06BbEKTa C TEPMOINEMEHTOM MNP HAUMEHbLLEM PacCTOSIHUM B NPEANONOXEHUN, YTO
KO3 DULMEHTBI 3aTyXaHUA U 3HAYEHNA TONLWUHBI MULLEHHOI 06NacTM COOTBETCTBYIOT HOMUHANBHLIM 3HAYEHUSAM.
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MpuMeyaHuqa

1 PasHoCTb 3HaueHuil Ly n L, 3aBUCUT OT CBOWCTB Marepuarnos, NMPUMEHSEMbIX B TecT-oGbekTe C TepMo-
SNeMEeHTOM.

2 OundpcbepeHumanbHbll KoachbcuLMEHT NoTepb Ha NPOXOXAEHUE MUCMOonb3ylT ANS onpeferieHus notepb
Ha MpoXox[AeHWe KaHana w3 UMUTUPYIOLWIEH TKaHW MeXAYy MNOBEPXHOCTbIO AaTYMKa W MULIEHHOW TKaHbI MNpu
paccTosHusX, Gonblunx, Yem d,. Hanpumep, Ana paccTosHUsA d Mexay MoBepXHOCTbIO AaTYMKA W MULLEHHON TKaHblo
noTepu Ha NPOXOXAEHUE MEXAY HAMWU ONPefenstoT Kak L, + L', (d — dg). PasHOCTb 3HaueHnit Ly U L, 3aBUCUT OT CBOWCTB
MaTepuanos, MpUMeHsAeMbIX B TECT-00beKTe C TEPMO3NIEMEHTOM.

3 Mpu uMUTaLMKM NOTepb Ha NPOXOXAEHUE MeXAY NOBEPXHOCTHIO AaTUUKA U KOHTPOSNLHOMN TOUKOW BaXHO y4eCTb
BCE MOTepU Ha MyTW NpOXOXAeHUs ynbrpassyka. 3To TpebyeT paccMOTpeHUsi NoTepb Ha NPOXOXAEHWE rpaHuL pasgena
Mexay Matepuanamu, a Takke notepb B HUX camux. [103TOMY TEPMUH «MOTEPU Ha MPOXOXAEHWE» MPUMEHSIHOT, YTOObI
UCMomb30BaTh He TONbKO 3HaYeHNe 3aTyxaHusa Unu KoapULMEHTa 3aTyxaHUs, HO U aKkyCTUYECKNE XapaKTePUCTUKN Ma-
Tepuanos. Tem He MeHee, BaXHbIM NapaMeTpoM 15 MULLEHHON TKaHU Npu ee HarpeBaHWK SBNSETCH ee HOMUHaNbHBbIN
KoahhmLmMeHT nornoLleHns, NnpueefeHHbI B Tabnuue B.3. CnepyeT 3aMeTuTb, UTO 4115 HEpaccenBatoLLUxX MaTepuanos 1
Npy Marnbix NoTepsx Ha rpaHuLax ko3 ULIMEHTI 3aTyXaHUA U NOMTOLWEeHUs paBHbl.

Tabnwuya B.3 — CraHfapTHble hUsn{eckme MOAENU TKaHK

s
s
= O~
o g u ||Er OcraTouHble
E |c§_> 3 @'E YaenbHbIN HomuHanbHbii n;oo)-(r:;:elile
é é OBo3HaueHHe y 5 ?:_: e '-EE KoappuLmeHT KoadppuLmeHT (npm
© O M anmMeHoBaHWe MULLEHHOW 8 [ noTepb Ha nomotyeHnA
= KNMUHUYeCKoun © d =< " HOMMHarIbHbIX
B ® Mogenm TKaHn a E g npoxoxaeHwe Ha MULLIEHHON KOS(*)Q)VIL[VIeHTe
4 g g g ; YactoTe 3,5 MI'y, TKaHW, MOMTIOLEHUs:
o em—1- —1 op—1- -1
E @ g % % ab-em~!- MINy ab-em~'- MINy 1 TonwmHe)?,
% Se aB-Mry
[1+]
T
A ST Masrkasa TkaHb 5,0 0,22 0,44 0,44 0,0
A 0B-1 Msrkas TkaHb 36,0 1,42 0,02 0,44 1,20
A OB-TV Msrkas TkaHb 19,0 0,87 0,08 0,44 0,65
A 0OB-23D Masrkasa TkaHb 42,0 1,52 0,18 0,44 1,30
B SST Koxa/Msirkas TkaHb 0,0 0,0 He npumeHumo 2,5/0,44 0,0
C STB Msirkast TKaHb/KOCTb NNoaa 2b 0,09 0,3 0,44/6,0 0,0
C 0OB-23 Msrkas TkaHb/KocTb noga | 15,0P 0,91 0,25 0,44/6,0 0,82
C NH Msrkas TKaHb/KOCTb nrnoaa 30b 0,56 0,16 0,44/6,0 0,47
D CR Koete Bapocroro/msrkas | 4 g 54 | He npumernmo | 25/0,44 0,36
TKaHb
E STA M 0,44/
Arkas TKaHb/Bo3gyX 50 0,22 0,44 H 0,0
€ NpUMEeHUMo
2 He npuHATHI B pacyeT MOTepu Ha MpOXOXAEHUe B MaTepuane akycTUYeckoro okHa B TecT-obbekTe ¢
TEPMOINEMEHTOM.
b Ansa TecT-o6bekTa TUNa C ato paccTosiHue 10 NOBEPXHOCTU KOCTU (KOHTPONbHON Toukn — cM. B.2), a He go
TepMOINEeMeHTa.
MpumedaHune — 311 mogenu B3sATHI U3 [18], [19].

B.5 Kanan u3 umutupyiowei TKaHU

AKycTUYeCKMiA NYTb OT MOBEPXHOCTU AaTuMKa 10 TECT-O6GbEeKTa C TePMO3NIEMEHTOM NS Kaxaoi dmanyeckoi
MoZenu TKaHU MMUTUPYIOT NyTEM BBEAEHMUS NOMOLLAIoLLEro MaTepuara ¢ NoTepsiMi Ha NPOXoXaeHne cpeabl Ans aKy-
CTUYECKOTO KOHTAKTa, PaBHLIMU OCTaTOYHbLIM MOTepsiM Ha NMpPOoXoXAeHUe, pacCMOTPeHHbIM B B.4. [ns yueTa audp-
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cdepeHunanbHoro koadhduumeHTa notepb Ha NpoxoxaeHue Heobxog4UMO AOMOMHUTENBLHO BBECTU A06aBOYHbIA MO-
rrowanLwuin matepuan.

MMUTUpOBaHNE akyCTUYECKOro KaHana B TKaHW MOXHO BbIMOSIHUTE NYTEM BBEfEeHUS TKAHEUMUTUPYIOWEro MaTe-
puana ¢ coOTBETCTBYHOWUMU NOTEPAMU HA NPOXOXAEHWe ANSA 3anofiHEHUA UM BCero NnpocTpaHcTBa MexAay NOBEpXHO-
CTblO AAaTUYMKA U TECT-O6BHLEKTOM C TepMOAneMeHTOM. [lpyriM cnocobom Takoro UMUTMPOBaHUS ABMSAETCA BBEAEHUE B
YNBTPa3ByKOBON NY4HOK TOHKWX NTUCTOB aKyCTUYecKoro nornotutens. B atoM cnyvae Ana umnutauum Bcex hu3nyecknx mo-
Aenei TKaHW nonyyeHne TpebyeMblX NOTePb Ha NPOXOXAEHUE B KaXA0W U3 HUX pEKOMEHAYETCA peann3oBbIBaTb ABYMS
NornoTUTENAMMN C UASHTUYHBIMU NOTEPAMU, paBHEIMU NOJIOBUHE OCTATOYHbLIX NOTEpPb Ha npoxoxaeHue. OfuH NornoTK-
Tenb peKOMEeHAYeTca ycTaHaBnueaTb NpUGNUanTensHo B 3 MM OT NOBEPXHOCTU AaryuKa, a BTOpoi — NpubnusnTensHo B
3 MM OT TeCT-06beKTa C TEPMOINEMEHTOM UIN NPUBIM3UTENBHO B 8 MM OT TEPMO3fIEMEHTa, B 3aBUCUMOCTHU OT TOro,
Kakoe pacctosHue 6onblue.

MpumevaHus

1 Mpu 04eHb BBICOKUX 3HAYEHNAX aKyCTUYECKOrO AaBneHuns, a 3Ha4uT, U 6oNbLUMX HENWHEWHBIX UCKAXXEHUAX, MOTryT
notpeboBaTbCs pasnuyHbie Npoueayp.l.

2 KonuyecTBo BBEAEHHOIO MOMOTUTENS ONPEAENSIIOT MO OCTaTOYHbIM NOTEPAM Ha NPOXOXAeHUe, NPpUBeAEeHHLIM
B Tabnuue B.3, 3a ncknioyeHnem notepb Ha NPOXoXAEHUe aKyCTUHECKOro OKHa B KOpMyce TecT-06bekTa C TepMO3fieMeH-
ToM. OcTaTouHble NoOTepU Ha NpoxoxaeHue 6yayT MeHbLUE, YeM HaUMEeHbLIne NOTEPN Ha NPOXOXAEHUe, TaK KaK OHM
YUYUTLIBAIOT TOMNBKO MOTEPU MEXAY NOBEPXHOCTHIO TECT-06eKTa C TEPMOAINEMEHTOM U KOHTPONLHOMN TOYKOMU (06bIMHO
coBnagatoleil C TepMoaNeMeHTOM).

Ons ynpolleHus npouecca UMUTaLMKU KaHan U3 UMUTUPYIOLLEA TKaHW PeKOMEHAYETCS COCTaBNATL U3 OAHON Unu
6ornee nnacTuH U3 MaTepuarna ¢ noTepsiMu B BUAe

hLfb,

rae L'y — KoadhuLUeHT noTepb Ha npoxoxpaeHue Ha yactote 3,5 MINy;
b = (1-1,2)— nokasaTtesnb SKCMNOHEHTHI,
h — TonwwuHa;

f — yvacToTa.

Ecnu Takas pekomeHpaLms cobniofeHa, To B OrpaHN4eHHOM Auana3oHe 4acToT NOTepU Ha NPOXOXAEHUE B STOM
marepuarne MOXHO MPeACTaBUTb TOMBKO KOIPEPULMEHTOM L. ¢ YaCTOTHOW 3aBUCUMOCTbLIO, CXOAHOM C TOW, KoTopas B
HacTosiLLeM cTaHAapTe NPUHATa ANS MATKOA TKaHW.

CnepoBaTenbHO, TOMNWMHY h MaTepuana ANs KaHana s UMUTUpPYHOLLEeH TKaHU MOXHO BbIpasuTb B BUje

h=[L+ Lo(d— d)VL’, .

MpumevyaHue — OrpaHMuMBas AuanasoH YacToTHOW 3aBUCUMOCTYU MOTepb Ha NPOXOXAeHWe B MaTepuane Ka-
Hana U3 UMUTUPYIOLLEN TKaHU TeM, YTO 3Ta 3aBUCUMOCTbL A0SKHa ObiTb NOf06HA TOM, YTO U Y TKaHW, U NPUMEHSISt YNpo-
LieHHbIA MeTog onpefeneHns TONLWMHbI UCMoNb3yeMoro MaTepuana, Ha BCex aTanax U3MepeHWii CyLLeCTBeHHO yrpolya-
eTCcs U Npolecc pacyeTa TOMLMUHLI MaTepuana, NOMELLAaeMoro B yrsTPasByKOBOW My4OK.

PekomeHayeTcs, 4Tobbl 3HA4YEHUSA NOTEPb Ha NPOXOXAEHWe MaTepuana, NPUMeHSeMOro B KaHane U3 UMUTUpYIo-
Wwei TKaHW, ObiNu B Npefenax 3Ha4eHWs, pacc4UTaHHOro ANA COOTBETCTBYIOLLEV doU3MUeCKoi Mogenm Tkauu, = 1 ob.
Ecnn 3HaveHue 3aTyxaHUA OTNUYAETCA OT 3HadeHus, Tpebyemoro Ans dousuyeckol mMogenu TKaHu, Gonee 4eMm Ha
+ 0,2 4B, To B uaMepeHHoe 3Ha4YeHWe NoBLILLEeHNS TemnepaTypbl PeKOMEHAYeTCH BBOAUTL Nonpasky. Tak kak NoBblLLeHne
Temneparypbl NPOnopLUOHansHO MOLHOCTU yrbTpasByka B MULLEHHOW oBnacTu, TO OTKOPPeKTUPOBaHHOE 3HauYeHue
NoBbILEHUA TeMnepaTypbl MOXET BbITb MOMY4EHO U3 €0 U3MEPEHHOTO 3HAYEHWUS U BHECEHHOTO 3aTyxaHusi. Ecnu gei-
CTBUTEMNbHOE 3Ha4YeHWE 3aTyXaHUA B KaHane u3 UMUTUpPYIOLLEN TKaHU Ha X 4B MeHblle TpebyeMoro 3Ha4eHus, To oT-
KoppeKkTupoBaHHOe 3Ha4YeHue NoBbILeHUA TeMnepaTypbl Noy4arT Kak

KOpPeKmMUpOsaHHOE 3HaYeHUe NOBbILIeHUS meMIepamypbl = USMEPEHHOS 3HaYEHUS NO8bILISHUS memnepamypsl,
yMHoxeHHoe 10~X/10,

MpumMeyaHune — ECnu BO3MOXHO, TO MPU paccMOTPEeHUM PU3NUYECKON MOAENMN TKAHN PEKOMEHAYETCA YUUTbI-
BaTb U CIOW KOXW.

14



FOCT P 54479—2011

Mpunoxexue C
(cnpaBouHoe)

MpuMepHaa KOHCTPYKUUA Bnoka Ana TePMUYECKUX UCTIbITAHUNA

C.1 KoHcTpyKuusa domsnuecko Mogenu TKaHu

C.1.1 O6wwme nonoxeHus

B HacToswWweM NpUnoxeHun B KadyecTse npuMepa paccMOTpeHbl MaTepuanbl W KOHUrypauun pasnnyHelX TecT-
O6HLEKTOB C TEPMO3NEMEHTOM U KaHaNoB U3 UMUTUPYIOLLIEA TKaHU, B3ATbIe U3 [11] U cooTBeTCTBYIOWME TpeboBaHUAM
HacToslLero cTaHfapTa. MoryT 6biTb Cnonb3oBaHbl 1 A4pyrie Matepuarsl, ecrnv OHW YA0BneTBopstoT TpeboBaHusm 5.1.

C.1.2 KaHan us umMuTUpyoLllei TKaHn

Kanan u3 uMuTupytowen TkaHU Haxo4WTCs 3a Npejenamn TeCcT-00beKTa C TePMO3IEMEHTOM W NpeACcTaBnseT
cob0i AerasnpoBaHHyr U AeMOHU3NpoBaHHyo BoAY. [insa o6ecneveHuns NoTepb Ha NPoXoXAeHWe, COOTBETCTBYIOLLUX Tpe-
60oBaHWAM KOHKpETHOW chuanueckomn Moaenu Tkauu, B [12], [13] 6binm NpUMeHeHb! NMOrMOTUTENN U3 MONUITUNEHA HASKOW
NNOTHOCTW. Tak KaK B YrkTpa3ByKoBOM Mosfie NPUCYTCTBYIOT FapMOHMWKN U3-3a HENUHEWHOCTW PacnpocTpaHeHus, To 3aTy-
XaHWe BbIfo NoAerneHo NprmMepHo paBHeIM 06pasom Mexay obnacTbio BONM3K AaTumka u obnactbto, 6rin3koit K BXOAHOMY
OKHY T€CT-06beKTa C TEPMOIANIEMEHTOM.

C.1.3 Marepuan Ans akyCTUYECKOro KOHTaKTa

MaTepunanoM Ans akycTMYecKoro KOHTaKTa BHYTPU TeCT-06beKTa C TEpPMO3MEMEHTOM CyXuna jerasvpoBaHHas
1 fenoHusnposaHHas Boga ¢ 2 % (06beMHbIMK) aTaHona.

C.1.4 BxogHoe OKHO

BxoaHoe OKHO 6bIno chenaHo U3 nieHkn nonuactepa (PET) TONWMHOR 12 MKM U TOHbLLE.

C.1.5 TkaHuW, UMUTHUpYyIOLLME MULLEHb

MuLLeHHasa TKaHb, UMUTUPYIOLLAs KoXy, Obina caenaHa ua CUNMKOHoBON pesunHsl [15], [16].

MpumeyvyaHune — KoahdpuUUNeEHT 3aTyxaHUa MaTepuana MOXET CyLeCTBEHHO OTIIMYATLCA B 3aBUCMMOCTU OT
napTumu 1 nocTaBLUmMKa. MoaToMy A5t MPOBEPKU ero COOTBETCTBUS TpeGoBaHNUsAM STOT KOahULUEHT CrieflyeT U3MepUTb.

MaTepuan Ans MULLEHU, UMUTUPYIOLLEH MATKYHO TKaHb, Okl M3rOTOBMIEH U3 CYCNEH3UM Macen W BoAb! B XenaTuHoO-
BOI MaTpuue. CocTaBnsrLLMe W NpoLEefypa ero U3roToBMEHUS NPUBEAEHEI B NpunoxeHun G.

MpumMevaHne — KospdUUMeEHT 3aTyxaHUA MaTepuana 3aBUCUT OT COAepXaHUA, %, Macna u yCnoBui 3atBep-
feBaHus. [ocne N3roToBNeHUA cregyeT U3MepuTb KOIDMULMEHT 3aTyXaHuS.

MaTepuan ANsS MULIEHW, UMUTMpYlOLei KOCTb Nnoja MaTepy, ObiM M3rOTOBAEH W3 MOMWUSTUMEHA BbICOKON
MNOTHOCTW.

MpumMmedaHue — KosphULMEHT 3aTyxaHUa MaTepuana MOXET CyLIECTBEHHO OTNINYATLCA B 3aBUCMMOCTU OT
napTuu 1 noctasLyyka. MosToMy ANA NPOBEPKM €ro COOTBETCTBUA TpeGOBaHUAM STOT KOS(HPULMEHT CreayeT U3MEpUT.

MaTepuan Ans MULLEHW, UMUTUPYIOLLEH KOCTb B3POCIOro YeroBeka, Obi M3roTOBMIEH U3 NONUTETpadTOpsTUIIeHa
CO CTEKIIOHAMOMHUTENEM.

MpumMmeyvyaHne — KoadhdUUNEHT 3aTyxaHUss MaTepuarnia MOXET CyLLECTBEHHO OTNWYaTbLCA B 3aBUCUMOCTU OT
napTuu U nocTaBLUuMKa. [osTOMY ANS NPOBEPKY ero COOTBETCTBUS TpeGoBaHNSIM STOT KOI(hPULUMNEHT cnegyeT UsMepuThb.

C.1.6 TbinbHasa obnactb

TbinbHasa obnactb Obina M3roToBrieHa M3 aKkycTudecKoro mornoljatowiero matepuana F28 (Precision Acoustics
Ltd., AHrnus).

C.1.7 Kopnyc TecT-06beKTa c TepMO3NIeMEHTOM

Kopnyc TecT-06beKTa ¢ TepMOaneMeHTOM Gbil U3roTOBMEH U3 alleTarns.

C.1.8 Pasmepbl U reOMeTpUsl TeCT-06beKTa C TEPMOIANEMEHTOM

Kopnyc TecT-o6bekTa ¢ TepMOaneMeHTOM Gbin U3rOTOBMEH B BUAe LUnNUHApa guamMetpom = 120 MM U BeICOTOA
60 MM. OH 6bIN BOJOHENPOHUL@EMbIM, 38 UCKITHOYEHWEM BO3MOXHOCTU HE3HAYUTENBHOrO NPOHWKHOBEHWSA BOAbLl MK Na-
pOB Yepe3 BXxogHOe OKHO. Mexay MULLEHHOW v ThiNTbHOW oBnactsimu Gbin NpocBeT He MeHee 10 MM. 3TOT NpocBeT Bbin
3anonHeH cpeaoii AnA aKkycTUYeCKOro KoHTakTa. [juameTp MULIEHHOW obnactu coctasnsn 50 MM.

C.2 KoHcTpyKuuAa TepMoaneMeHTa

C.2.1 OGwume nonoxeHus

CyLecTBYeT MHOMO pasfnYHbIX METOA0B U3MEPEHUSA TEMMNepaTypkl, KOTOpbIE MOXHO PEKOMEHAO0BATL ANA Npume-
HEeHWs, HO OHW JOSMXHbl COOTBETCTBOBATb MPefbsBNEHHbIM Bhille TpeboBaHusAM. OpHako 06oCHOBaHWE BO3MOXHOCTM
NPUMEHEHUS TOro UMK UHOTo TUNa TePMOISIEMEHTa TPYAO0EMKO, N NMOSTOMY B HaCTOSLLEM pasferne paccMoTpeHa TONBKO
O/lHa KOHKpeTHast KOHCTPYKLWSA, NpUrogHas 4ns U3MepPeHUs AMarHoCTUYECKNX YrBTPa3BYKOBLIX Nonei 1 B3sTas us [11]. Ee
0COBEHHOCTU 3aKNio4annck B CeayroLeMm:
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a) OreMeHT CcOoCTOsAN U3 TOHKOMIIEHOYHON TepMonapkl ¢ MEPBUYHBIM KOHTAKTOM 13 MeTann4yeckux nrneHoK Ton-
WwmHom ot 0,08 go 0,5 MkM. OfHa U3 3TUX NNEHOK cAenaHa us 3onota. TepMoaNeKTPOABMXKYLLAA curla SneMeHTa cocTas-
nsna 5 mkB - C1.

b) MepekpbiTue [BYX MeTanIMYeckux MNEHOK B NMEPBUYHOM KOHTakTe He npesbiwano 0,3 mM B ntobom
HanpaeneHuu.

MpuMeyaHue — PekoMeHayeTca obecrnevnBaTh YNCTOTY MPOBOAHUKOB, 0OpasytoLLMX KOHTaKT. Ecnv B MeTanne
OfLHOTO W3 MPOBOAHWKOB €CTh NPUMeCH MeTansa, NpeAcTaBnsioLero BTOPON NPOBOLHMK, TO 3TO MOXET NPUBECTY K yBeru-
YeHWto 3PEKTUBHOM NNOLLaAN UX NEPEKPLITUS M co3faTb NOGoYHbIE 0BMacTi YyBCTBUTENBHOCTH K TEMMepaType.

) TOHKOMNIEHOYHbIE MPOBOAHMKM OT MEPBUYHOIO KOHTaKTa Bbinv MAEHTUYHBEIMI MO COCTaBy U TOSLWKUHe MaTepua-
naM caMoro KoHTakTa, 6bifin U3roToBneHbl MO OfHON U TOW Xe TEXHONOrMKM N B OFHO U TO Xe Bpems. VX anuHa Bbina He
MeHee 25 mM.

M pnmMmedyaHune — Kakas-nubo HEeO4HOPOAHOCTE MeTala NPOBOAHNKOB MOXET NMPUBOAUTL K MOABIIEHUIO NOXHO-
ro HanpsXxeHwA, Bbl3BaHHOIo TeMnepartypHbIMU rpagneHTaMmum B NpoBOAHUKaX.

d) SnekTpuYeckue BIBOZbI OT TOHKOMIEHOUHbLIX NPOBOAHWKOB GbINU MELHLIMU. KOHTaKThl MeXAy 3TUMW BbIBOAaMN
1 TOHKOMMIEHOYHBLIMU MPOBOAHMKAMM SBMSIIUCE BTOPUUHBIMU KOHTaKTaMM, KOTOPble TOXE yBenninsani TepModyBcTBu-
TENLHOCTb TepMO3rieMeHTa. OTO 06CTOATENLCTBO GbINO YUTEHO NpK KAaNMGPOBKE (CM. HUXE).

MpuMedvyaHmne — TepMoanekTpoaBUXYLLAS CUla BTOPUYHLIX KOHTaKTOB (Napbl 30n10To/Meab) Mana. MNoatomy
BbIXOJHOE HanpsikeHne Takoro TepMoarieMeHTa MpornopLMOHansHO pa3Hule TemnepaTyp Mexay NepBUYHbIM U BTO-
PUYHBLIM KOHTaKTaMMu.

e) PaccTosiHe Mexzy BTOPMUHBLIMU KOHTaKTaMu 6o He 6onee 15 mm.

MpumevyaHue — 310 TpeboBaHue ByaeT TPYAHO WUNU AaxKe HEBO3MOXHO oBecneunTb, ecnu UCMonb3oBaTh
MaTpuuy 13 Tepmonap. B aToM crniyvae npusefeHHele B D.1 npunoxenus D npoueayptl kanubposkn Gyaet Heobxogu-
MO W3MEHUTb, YTOBLlI Y4eCTb MHOXECTBEHHOCTL BTOPMYHLIX KOHTaKTOB, KOTOpble GyayT HaXoaUTLCA MPU pasfnnyHbIX
Temneparypax.

f) BGnekTpuyeckoe conpoTUBeHne TepMonapsl, UAMEPEHHOE Ha KOHLIaX OCHOBHBLIX (MeAAHLIX) NPOBOAHUKOB, HE Npe-
Belwano 150 OM. BxogHoe conpoTvBneHne NoAKIMOHEHHOI K TepMonape arneKTPoHHOW cxeMbl 6bino 6onee 20 kKOMm, a ee
BXOAHasa eMKoCTb He npesbiwana 0,1 MK® (¢ y4eTOM BANSAHUS SNEKTPUYECKUX PUNBTPOB Ha BXOAE ANEKTPOHHON CXEMbI).

g) Tepmonapa Gbina pacrnonoXeHa HermocpencTBEHHO Ha TOHKON NoAnoxke. TonwmHa NOANOXKM BMeCTe C 3aluT-
HbIM MOKPLITUEM He MnpeBbilwana 25 MKM.

C.3 KanubpoBKa TepMoanemMeHTa

KanuGpoBka paccMaTpuBaeMoro TepMoanemMeHTa 6bina npoBegeHa No MeToAuke, NpuBeaeHHo B pasgene D.1
npunoxeHusi D. BaxHo UCMonb30BaTh Takyto NpoLeaypy, kKotopas 6bl o6ecneunBana WaeHTUYHOCTL TEPMOITEKTPOLBUXKY-
Leli cunbl TepMOANEMeHTa Kak Npu ero Kanubposke, Tak W B AanebHelwei pabote. TepMoanekTpoaBUXyLLas cuna ToH-
KUX NfieHoK, 06pasytolmx NepBUYHbIA KOHTAKT, MOXET 3aBUCETb OT MacChl OCHOBHLIX (MEAHbLIX) NPOBOAHMKOB. [ToaTOMy
peKoMeHAYeTCS NoAAEPKUBATE MOCTOSHHYHO TEMMEpaTypy BTOPUYHbLIX KOHTAKTOB.
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MpunoxeHue D
(cnpaBouHoe)

MeToauku nogTBEPXAEHMA KayecTBa

D.1 KanubpoBka TepMoaneMeHTa

KannbpoBky TepmoanemMeHTa pekOMeHAYeTCs NPOBOAUTL B fWana3oHe TemnepaTtyp, He MeHblweM 10 °C, a kak
npasuno — ot 18 °C po 35 °C. BriGop aToro AnanasoHa onpeaenserca HeobXoAUMOCTLIO NepeKpLITUS Tex TeMnepaTyp,
KoTopble BYAET M3MepsaTb TepMoaneMeHT. Llenecoobpas3Ho Takke, YTobbl Npu KanubpoBke TEepPMOINEMEHT Obin Noa-
KITIOMEH K TOMY U3MepuTernbHOMY npubopy, ¢ KOTopeIM OH ByaeT paboTaTk B AalbHellleM.

Mepen KanubpPOBKOW peKOMEHAYEeTCs 3aHeCTU B MPOTOKOM 3Ha4YeHWs TeMnepaTypbl BTOPUUHbIX KOHTaKTOB, TaK
KaK 3TO MOXEeT oKasaTbCA HeoOXoAMMBIM A1 y4eTa NonpaBok Ha U3MEHEHWEe TeMnepaTypbl 3TUX KOHTAKTOB B npolecce
KanubposKku.

PekomeHayeTcs, UToBbl TOMHOCTb KanunbpoBKKM ONOPHOro (3TanOHHOM0) TEPMOMETPa B BbIGpaHHOM Juana3oHe Tem-
nepatyp 6bina He xyxe £ 0,1 °C. B sToM AuanasoHe 6obWWHCTBO TUNOB TepMonap obnaaatoT 4OCTaTOYHON NIUHENR-
HOCTbIO, U OBBIMHO HET HEOBXOANMOCTU BBOAUTE Kakne-nnbo nomnpasBku Ha HenMMHerHocTb. OfHako, ecrnv BCce-Taku ecTb
Nnojo3peHne B HEMMHEWHOCTW TepMonapkl, TO 3TO PEKOMEHAYETCH Y4eCTb BBeeHWEM COOTBETCTBYOLLMX nonpasok. Cre-
JyeT 06paTuTe BHUMaHWe Ha To, 4Tobbl MybuHa NorpyeHusi TepMoaneMeHTa COOTBETCTBOBanNa kanuépyeMomy ycTpoi-
CTBY, BTOPWYHbIE KOHTaKThl HEe HarpeBanuch, a 3Ha4uT, YyBCTBUTENbHOCTb, onpefeneHHas npu kanubposke, Beina paBHow
YYBCTBUTENBHOCTU YCTPOWUCTBA NpU €ro AarnbHenLleM UCronb30BaHuu.

D.2 OueHka paspeluatoLieil cnoco6HOCTH Mo TeMnepaTtype

PekomeHayeTcsa cobpaTh kanubpyeMbll TECT-OObEKT ¢ TePMOINEMEHTOM B TOW KOHMUrypauun, kotopas Heob-
X04MMa ANs JanbHellero ero NpUMeHeHUs, B TOM YuCne: NOAKIIOUEHNe K COOTBETCTBYIOLLEN U3MEPUTENBHON cxeMe,
obecneyeHne TeMNepaTypHbIX YCI0BUIA, COOTBETCTBYIOLMX PaBouMM YCNOBUSAM NPUMEHEHUSR, a Takke 0BbIYHOrO YPOBHS
3MeKTPOMarHWUTHEIX NoMeX. Paspeluatollyto crnocobHOCTE No TeMnepaType CneayeT ONpeaensaTb Kak cTaHfapTHOE OT-
KMOHEHWE Pe3yNkTaToB MHOTOKPaTHOrO U3MEPEHWS TEMMNepPaTypbl, NPUYEM Kaxaoe U3MeEpeHUe cregyeT BbINOMHATL 3a
nepuog He MeHee 60 c, KOTOpbIit AoNXeH BbiTe Gofblue BpeMEHW YCTAHOBNEHWA NOKasaHWi caMoro U3MepuTENbHOTo
npubopa.

D.3 OueHKa BpeMeHM 3afiepKK1 OTKIMKa Ha U3MeHeHUue TeMnepaTypbl

Bpems 3afiepXKu OTKIMKa CUCTEMbI U3MepeHUsl TEMMNepaTyphl (TepMogaTymka kak TepMO3anieMeHTa BMecTe ¢ Noa-
BOASALLMMU MPOBOAAMM W 3NEKTPOHHON CXEMOIA) MOXHO OMpeAesiuTL NyTEM OLEHKU UHAMBUAYaNLHOMO BKMNajga Kaxaon us
COCTaBIAOLMX 3TOW cUCTEMbI. ECnu Takoii BKNaj Hernb3s OLEHUTh JOCTAaTOMHO TOYHO, TO BPEMSI 3alepXKU OTKMUKa Cu-
CTEMbI MOXHO U3MEPUTL U APYrM CNOcOGOM: HanpuMep, GLICTPO NOrpy3vB TePMOAATYUK B HArpeTyio XuakocTs. dakTopa-
MU, BIMSIOLLIMMU Ha BpeMsi 3a1epXKKW OTKINUKa CUCTEMBI, SBMSIOTCA: TENNOBAsA Macca akTUBHOTO arieMeHTa TepMogarymka,
npefHamMepeHHasi UK HemnpeaHamepeHHas UNETPaLUs Npu nepegade curHana oT TEPMO3INEMEHTa K NOAKNIOHEHHOM
3MEKTPOHHOMN CXEME M BpeMsi 3aflepXK1 CaMoii arIeKTPOHHOI cxeMbl. Bpema 3afiepkmn oTKIMKa TepMO3aneMeHTa o6bI4HO
yKa3sbIBaeT caM M3roToBUTerb. ECnM Takux aHHbIX HET, TO 3TO BPEMA MOXHO OLEHUTb MO 3Ha4YeHWI0 TeMnepaTyponpo-
BOAHOCTU 1 pasmepaM TepMoanemMeHTa. Criefyer y4ecTb, UTO BLICOKOE CONPOTUBIEHUE NMPOBOAHUKOB TEPMOMEMEHTA
MOXeT NPUBECTU K BO3pACTaHUIO BpEMEHU 3aflepXKU OTKNUKa U3-3a HenpefHaMepeHHoI dunsTpauun. Bpems sagepxku
OTKIUKA B 3MIEKTPOHHOW CXEME MOXHO Y3HaTb U3 TEXHUYECKOW JOKYMEHTaLun Ha Hee UNK SKcnepuMeHTanbHo, nogasas
Ha ee BXOJ 3MEKTPUYECKUIA CUrHan ¢ M3BECTHLIM BPEMEHEM HapacTaHUS U U3MEPSAA CUrHan Ha BbIXOAE CXeMbl.

D.4 MpocTpaHCTBEeHHOe pa3pelleHne TepModNeMeHTa

MeTog OLeHKU NpOoCTpaHCTBEHHOro paspeLleHus Tepmonap npuseaeH B [3]. Ecnu npoctpaHcTBeHHOE paspelueHue
He noaAaeTcs JOCTOBEPHOMY PacqeTy, TO OHO MOXET BbITb onpeAenieHo SKCNepUMEHTanbHO — NyTeM NepeMeLLeHNs Tep-
Mogatyuka no obnactu ¢ 6onbWUM rpagueHToM TeMnepaTypbl. Takoh rpagueHT MOXHO NONy4YnTb, UCNONBL3YA ABa Cnos
XWAKOCTK, pasfieneHHble TOHKON MeMBpaHoid. [Ins OLEHKN paspelueHns TePMOINEMEHT AOMKeH BbiTb NPOTAHYT Yepes
MembpaHy [3].

MpuMedaHne — HeBO3MOXHO OLIEHUTL NMPOCTPAHCTBEHHOE paspelleHne TePMO3NeMeHTa HenocpeacTBeH-
HO MpW U3MEPEHWUM LUMPUHBI CPOKYCMPOBAHHOMO YILTPa3ByKOBOrO Myuqka, TakK Kak agpdeKTbl TennonpoBogHOCTU MOryT
CTaTb MPUYUHOM CYLECTBEHHOTO CHUXEHUS U3MEPSIeMOl TemnepaTypbl. [AnA Toro 4To6bl AOCTOBEPHO W3MEpUTb Npo-
CTpaHCTBEHHOE pa3speLueHne, HeoBXO0AUMO UMETL TEMNEPATYPHOE NOofe He C MNaBHLIM, @ CO CTYNeHYaTbIM U3MEHEHNeM
TeMneparypsi.

D.5 3dekThl, cBA3aHHbIE C HArPEBOM TEPMOJNEMEHTA

B paccMOTpeHHOM Bhille KOHCTPYKLMK TEPMO3NieMeHTa 3TU 3dhdekTbl Mankl U UMU MOXKHO NpeHebpeYb.
[ns TepMO3NeMeHTOB pyrx TUIMOB CYLLUECTBYIOT HECKOSbKO MPUYWH, BAUSAIOWMWX Ha HarpeB TEpMOANEMEHTA.
TunoBLIM SIBNSIETCA CryYaid, Koraa akycTMdeckuidi MMnegaHc TepMogaTyuka MHOMO Bhllle, YeM UMMeAaHC oKpyxarioLleit
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cpeibl B MULLIEHHON obnacTu. PaccesHHble nonepeyHble BONHbI UMEIOT BLICOKOE 3aTyxaHue, NpuBojsilee K MecTHOMY
neperpesy. O6 3TOM CBMIETENLCTBYET ObICTPOE NOBbLILIEHWE TeMNepaTypbl B Ha4arnbHOi dase yrnsTpa3ByKOBOro Harpesa.
[oao6HbIA adhheKT UMEET MECTO, €M KOS ULMEHT NOrMOLEHUA B TEPMO3NEMEHTE UK €70 cOOPKE MHOTO BLILLE, YEM
B OKpy»atollei cpege. MoxeT npoucxoautb U ocnabneHne U3mMepsieMoro 3HaueHWs NOBbILIEHUS1 TEMNepaTypbl, ecriu
TEepPMO3MEeMEHT OKpyXeH OoMblUMM KOMMYECTBOM MaTepuana ¢ HU3KUM KosdULMEHTOM 3aTyxaHus. B npuHuune Bce
3T ahbpeKTbl MOXHO BbISBUTL NPU UCCNefoBaHUM BapuaLlWil UaMepeHHol TemnepaTtypel co BpeMeHeM. OTHOCUTENBHLINA
BKIag Toro Unu MHoro s dekTa 3aBUCUT OT LLUMPUHEI YIBTPa3BYKOBOIo Nyyka, No3TOMY NpeAnoyTUTeNibHee Nonb3oBaThes
TEpPMO3MIEMEHTOM, JTULLEHHBIM 3TUX Npobnem uenukom (cM. pasgen C.2 npunoxeHus C).

D.6 MNMpoBepKa OCHOBHOW XapaKTEPUCTUKM

OCHOBHYI0 XapaKTepuCTUKY TeCT-06beKTa C TepMO3NIeMEHTOM KaK OTKITUK Ha NOBbLILLIeHMe TemnepaTypbl peKoMeH-
JyeTcs U3sMepsATh Npu ero 06y4YeHUn ¢ NOMOLLbIO ONOPHOTO (STanoHHOro) NpeobpasoBarTens B Te4eHUe CTaHAAPTHOIO
BpeMeHU obnyuyeHusa. OTU U3MEPEHUA MOXHO Takke BLINOMHATL ANSA MPOBEpKW CTaBUABHOCTU XapaKTepucTUK TecT-
obtekTa ¢ TepmoanemMeHToM. [py HeobXoAMMOCTN pe3yneTaThl 3TUX U3MEPEHUIA MOXHO UCTIONBL30BaTh AN CPaBHEHMUSI
C OMOPHLIM 3Ha4YeHMEeM MNOBbLILEHUSA TeMneparypbl, YCTAHOBMEHHbIM NS TeCT-06LeKTOB Kakoro-nubo KOHKpETHOro
Tvna, Npu ero obry4eHnn Tem e camblM ONOopHbIM NpeobpasoBarenem.

XapaktepucTukn, TpebyeMble AN onopHoOro npeoGpasoBarens, U UX peKoMeHAyeMble 3Ha4YeHUA NpuUBefeHb
HUXe:

a) AnaMeTp aKTUBHOro anemeHTa: (12 — 13) Mm;

b) uactora akycTuueckoro Bo3geicTBUSA Npu Bo3byxaeHUn HenpepbiBHOW BonHoW: (4,9 — 5,1) MINy;

C) NOMOXeHWe Makcumyma ycpeHeHHON BO BpeMeHU UHTeHCUBHOCTU: (30 — 50) Mm;

d) AnamMeTp nonepevHoro cevyeHus ynsTpasByKkoBoro nyyka (Ha ypoBHe MUHyc 6 ab) Ha paccTtoaHuu 40 MM OT npe-
obpasosatens: (1,3 — 2,4) mwm;

e) BbixoAHasa MoLyHocTk: (0,19 — 0,21) BT.

Bce 3TW XapakTepuCTUKN AOMKHBI 6bITE M3MEpEHbLI NpU U3NYyYEHUN B BOAY B COOTBETCTBUU ¢ TpeboBaHnamu MK
61102 1 MOK 61161.

MN3mepeHnss pekomMeHayeTcs MPOBOAUTL C UCTIONb30BaHNEM iera3supoBaHHO| JeUOHU3UPOBAHHON BOALI, B KOTOPYIO
rorpy>katoT onopHbIil NpeoGpa3oBaTenb U TeCT-0ObEKT ¢ TepMoaneMeHToM. OnopHbIi NpeobpasoBaTtenb OpUEH-
TUPYKOT MO METKE Ha ero BHELLHEA NOBEPXHOCTU TaK, YToObl MULLIEHHAsA o6nacTb HaxoAunack Ha paccTosHUM 40 MM oT
BbIXOAHOW CTOPOHLI Npeobpasosarens. Ero nonepeyHoe nonoxeHue onpeaensior No MakCMMyMy CUrHana B COOTBETCTBUM
¢ npoledypamMu, ykaszaHHbIMW B nepevncnennmn b) pasgena F.2 npunoxeHus F. 3aTeM BrikniovaloT HanpskeHue Bo3byxae-
HUsi npeoGpa3soBaTens, UTobbl cTabunuanpoBaTb TeMnepaTypy TecT-ob6bekTa. [Nocne sToro BkntovaloT npeobpasoBarterns B
OrOBOPEHHOM pexume ero Bo3OyXeHns u N0 UCTEYEHUN CTaHAAPTHOrO BpeMeHU o6MyYeHUA N3MepAIoT NoBbIleHue
TeMnepaTtypbl B TecT-06bekTe. Takue MCnblTaHUA PeKOMEHAYETCS MOBTOPUTH HE MEHee TpeX pas U nepep KaXxabiM u3
HUX NPOBOAUTL MOBTOPHYIO HOCTUPOBKY NpeobpasoBaTens no ykasaHHOW Bhile npouefype. 3aTem cnefyeT BblUYUCIUTD
cpefHee 3HavyeHne N3MepeHHOro NoBbILLEHUs TemMnepartyphbl, 3anucaTtb ero B NPOTOKON BMECTe C YCIIOBUSIMM U AaToil
nsmepeHuin. [ina oLUeHKn BO3MOXHOCTU NMpUMeHeHus1 TecT-o6bekTa Ana AanbHerluMxX USMepeHnin nonyvyeHHoe cpefHee
3Ha4yeHne MOXHO CpaBHUTb C OMOPHBLIM 3HaYeHMEM MOBLILEHUA TemnepaTypbl. OnopHbIi npeobGpa3oBarens cre-
AYeT NPUMeHSATE TONBKO ANSA UCTbITaHWA TecT-06bekTa U COXpaHATh ero AnsA 6yAyLLMX U3MepeHUid Npy oLieHKe cTabunb-
HOCTW BO BPEMEHM UCMLITAHHOrO TecT-00bekTa.

MpumevyaHue — ONOpHOe 3HaYEHME NOBLILWEHUS TeMNepaTypbl MOXET GbITh ONPeAeneHo, HanpuMep, pac-
YeTHLIMU METOJaMM, OCHOBaHHEIMU Ha TpebyeMbIX XxapakTepucTMKax MULLEHHOW OBNacTu M AaHHbLIX O pacnpegeneHunu
MHTEHCUBHOCTU W 4aCTOTHBLIX COCTABISIIOLLMX YIBTPa3ByKOBOro Mosis, M3ny4aeMoro onopHbiM npeo6pasoBarenem. [py-
MM METOAOM €ro onpefeneHns MoxeT BbiTb TeCT-06bEeKT, BbIBpaHHbIA B kKa4ecTBe CTaHAapTHOro, obryJaeMelil Tem xe
caMblM OMOPHLIM NpeoGpa3oBaTeneM.

D.7 MNMpoBepka cTabuNbHOCTU BO BPeMeHU

Mpu NpoeKkTMpoBaHWM TecT-06beKTa C TePMOINEeMEHTOM PEeKOMEHAYETCH OLUEHUTb CTabunbHOCTb BO BPEMEHU
KaXKAoro U3 ero KOMMOHEeHTOB Ha BO3feicTBUE aTMOCHEPHBIX YCNOBUIA, COBMECTUMOCTb C APYIMMU MaTepuanamu, Ha-
XOLALMMUCS B KOHTaKTE C HUM, @ Takke Npu HarpeBaHumn o 40 °C. Takasa uHpopmauusi ByaeT nonesHa npu paspaboTke
KOHCTPYKLUMKN TecT-06bekTa, YToOb MUHUMU3NPOBATL BOSMOXHOCTL ferpajalmn Bo BPEMEHW €ro xapakTepucTuk. MNpu
Hann4yMn ceBefeHnini 0 TOM, YTO HEKOTopble MaTepuarnbl He MOMyT OCTaBaTbCHA CTabUMbHBIMK B TEYEHUE LIeCTU MecsLes,
crnenyeT caenaTtb OTMETKY O COKpalLeHHOM MEXMOBEPOYHOM UHTepBase TeCT-06beKTa C TEPMO3NEMEHTOM.

Mepea kaxabIM UCNOMNb30BaHNEM TECT-06bLEKTa C TEPMO3NIEMEHTOM 115 U3MePEeHUi A peKOMEHAYeTCs NpoBoAUTb
TLW@TeNbHblii BU3yanbHbIA KOHTPOMb, @ MPU OOHapyXeHWU Kakux-nubo HeucnpaBHOCTelW NojBepraTe TeCT-06LEeKT BHe-
o4yepeaHoii nosepke (Nnepekanunbposke). BHeovepeaHasa nosepka (nepekanndposka) TecT-o6beKkTa C TEePMO3NEMEHTOM
HeobxoAMMa U1 B criydae 3aMeHbl Kaknx-nubo ero KOMNOHEHTOB (Hanpumep, TEPMO3MEMEHTA UMM aKyCTUYECKOro BXOA-
HOro OKHa).
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MpunoxeHue E
(cnpaBouHoe)

BbluucneHue NoBbIWEHUA TeMNEpPaTypbl B YCIOBUAX Nepdy3nmn U3 BbipaxeHUN,
nony4YeHHbIX 6e3 nepdy3umn

E.1 CooTHOLWeHUe MeXAy TeMNepaTypaMu B ycrioBuax nepdysumn um 6e3 Hee
MoBLILLEHNE TeMMepaTypbl B YCrOBUsX Nepdy3nun nocne obny4veHus 3a BpemsA t B Touke 7, obosHayaeMoe Kak
Toor( 75 £), MOXET BbITb MOMyYeHO U3 NOBLILLEHUA TeMnepaTypbl B YCNOBUAX OTCYTCTBUA nepdy3un Tunpe,f( r, t) npu us-

P -
BECTHOM 3Ha4YeHUU NOCTOAHHON BpeMeHU nepdy3nn T U3 COOTHOLLIEHNA

™ - -t/ 1 ¢ -t/ - 1 1
Toer (1) = Tunpert (r,t)e™" " + ;é‘)e Toers (r, t)dt'.

3OT0 COOTHOLLEHME NpeanonaraeT, YTo 3 eKTH OXNaxaeHUsA U3-3a nepdy3umn ageksaTHO ONPeAENSIOTCA MOAENbIO
Pennes B ypaBHeHUM nepeaaym HarpeBa B GUOTKaHU [2] ¢ y4eTOM 3aBUCUMOCTU OT BpeMeHu B Buge [17]
AT(r, t - T(rt r
( ' )=kV2T(I',t)— ( )+ qV( )f(t)
At T Cy
. - - —t/t
¢ nogacraHoskoit T(r,t)=0(r,t)e " .
Ecnu Bpemsi obnyyeHUs1 Kopode, YeM MOCTOAHHas BpeMeHU nepdy3nu, TO MOXET oKasaTbCA NosiesHol npocras

annpokcumaums. Mposepka NepBOro ypaBHEHUSI NOKA3bIBAET, YTO 3HAYEHUS MHTerparna B NPaBoii YacTh BCeraa Nonoxu-
TenbHble. M03TOMy eCTb BO3MOXHOCTE OrpaHU4UTL TEMNEpaTypy B YCNOBUAX Nepdy3nn cnycTa BpeMs ¢ Npeagenamu:

Tunperf (;1 f)z Tperf (;v t) < e " unperf (F, f).

B [17] aTK orpaHuyeHuns BBeLeHbl, YTOGb! NONYyYUThb YNPOLLEHHYO OLEHKY Kak TEMNepaTyphl B yCnoBuaxX nepdy3nn

147"

Toert (1 ) ~ TTu,,perf(F, t),

Tak U MakcuMarbHoW HeonpegeneHHOCTH U3-3a STOK annpokcuMaLum

_ 1 _ e~t/‘t _
Aperf(rr t) = 2 7—unperf(rx t).
B obLiem cnyyae AN Y3KOro yrnkTpasByKOBOro Myyka B YCIOBUSIX Nepdyann ¢ 6onbLLIoN NOCTOSHHOW BpeMeHU TeM-
nepatypa 6yaeT NpuMBNUXaTbCs K BepXHEMY Npegeny Temneparyp, U3MepseMblX B OTCYTCTBUM Nepdysun. Ons wmpokoro
Myyka ¢ Marnoii NoCTOAHHOW BpemeHu nepdysun Temnepatypa GyneT NpubnmKaTecsa K HUKHEMY Npegeny.
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Mpunoxexnune F
(cnpaBouHoe)

PyKOBOACTBO MO NpoOBeAeHUI0 U3MepPeHNit

F.1 O6wwue nonoxeHus

B HacTosLLeM NpUoxeHUW NpuBegeHbl obLyne ykasaHWsa No HacTpolike annapaTypbl A5 NPOBEAEHUS M3MEPEHWIA.
PasnuyHble TUMbI TeCT-00LEKTOB, NMPUMEHAEMBIX B HACTOsILLEM CTaHgapTe, MoryT notTpeboBaTb pa3fnnyHbIX NpoLeayp ux
YCTaHOBKU B 3aBMCUMOCTU OT YCNOBWIA MPOBEEHNSA N3MEPEHUIA, U 3TU NpoLeAYpLl CNeayeT y4ecTb MNPy BLIMONHEHNN U3-
TNOXXEHHBIX HUXKe onepaLjuid.

MpegnonaraeTcs, YTO MOBbLILIEHWE TeMnepaTypbl MOXET ObiTb U3MEPEHO C TeM paspelleHUEM, KOTopoe UMeeT
TecT-06bekT. Ecnv MakcMmanbsHoe noBbieHWe TemnepaTtypbl MeHble 0,5 °C, To HailTu MecTo, fae Takoe MoBbILLEHUE
UMEETCS, MOXET oKa3aTbCs TPYyAHEIM. OXuaaemoe MoBhILLEHWE TeMnepaTypbl MOXET GbiTb OLEHEHO NyTeM AerneHns Bbl-
XOAHO MOLLHOCTM AaTuMKa Ha TO ee 3Ha4yeHue, KoTopoe Bbbino 3anucaHo Npu kanubpoeke TecT-o6bekTa. 3TO OTHOLLEHUE
3aTeM YMHOXalT Ha ONOpHOe 3HaYeHUe NOBbLILEHUA TeMnepaTypbl U NONYyYaloT OXUAAEMOE 3Ha4YeHUe MOBbILLEHUS
TemnepaTypbl B NPeACcTOSLMX U3MepeHUsxX. Ha 3To sHaveHne ByayT Taioke BNUSTL YacToTa ynbTPa3sByKOBOMo U3fyvyeHust
1 LUMPUHa YNETPa3BYKOBOrO Ny4ka. Boree To4HYI0 OLEHKY 0XUAaeMOoro 3Ha4€HUA NOBLILLEHWS TeMNepaTypbl MOXHO Nony-
YUTL C YHETOM COOTBETCTBYIOLLUX 3HAYEHWIA OCTATOUHLIX NOTEPb HA NPOXOXAEHUE N NApaMeTPoB cpeAbl AN aKyCTH-
4yecKoro KoHTakTa. Ecnv oxuaaemoe 3HayeHMe MaKCUManbHOro NOBLILIEHUA TEMNEepPaTypbl CAUWKOM Marno, TO BaXHO
UMEeTb AOCTAaTOYHO TOYHOE MNPEeACTaBeHUe O MecTe, rAe OHO NPOUCXOAUT. JONONHUTENBHYIO MHdopMaLmio 06 oLeHke
0XWUAaeMoro NoBkILLEHNSA TEMNEPATYpPbl MOXHO HaWTH B [2], [14].

PekoMeHAyeTCA YCTaHOBUTL AATUYMK B KOOPAUHATHYIO CUCTEMY NO3ULMOHUPOBAHUS, YToOLI 0BecneunTb ero To4-
HYIO FOCTUPOBKY B MOMEPEYHOM HarnpaefeHUn U U3MEHSATb 3a30p MeXAY NOBEPXHOCTHIO AaTUMKA U TeCT-06HLeKToOM C
TEepMO3IEMEHTOM.

Mpu M3MEHEHUN PacCTOSHUA OT AaTYMKa [0 TeCT-06beKTa C TEPMOIMEMEHTOM Liar NepeMeLLeHUs peKOMEeH-
fyetcs BbIGpaTh TakuM, 4ToObl M3MEHEHUA NOTEPb Ha NPOXOXAEHME cooTBETCTBOBaNM TpebyeMbiM NpUpaLLEHUsaM STUX
noTeps.

F.2 HaxoxpaeHue mecra ¢ MakCUManbHbIM 3HaY€HUEM NOBbLILWEHUA TeMnepatypbl

a) Ecnun ectb HezaBUcMMas nHdopMaLms 06 akcuanbHOM NOMOXEHUU (PAaCCTOSHAM OT AaTynka No OCU NydKa) TOUKN
C MakCMMYMOM MOBbLILLEHWUS TEMMEpaTypbl, TO 3TO XemnaTefbHO UCNOoMb30BaTh B Hayane npouecca ICTUPOBKU AaTHMUKA.
Takasa nHdopMaLmsa MOXET BKItovaTb B cebs npefcTaBrieHMe 0 reoMeTPUM AaTuMKa, MECTOMOMOXEHUN ero PoKanbHON
obrnacTtu unu pesynsratbl U3MepeHUid MapaMeTPOB aKyCTUHMECKOTro BbIX0Aa, MoryyYeHHble B cooTBeTcTBUKU ¢ MOK 61157.
lMpu oLeHKe NOMOXeHUs MakcUMyMa MOBLILLEHUA TEMNepaTypbl CNeAyeT Y4UUTbIBaTh Takke U NMOTepU Ha NPOXOXAESHWE B
¢husmnyeckoli Mogenu Tkann. Ecnn atn notepu Gonbiue 1 g5 cM~1, To MoXHO onpeaenuTh HanpaBneHne NepeMeLeHNs
AaTyYMKa K TOYKE C MaKcuMMarnbHbIM HarpeBoM. Ecnu HeT apyroi uHdopMaumu o napaMeTpax nons, pasyMHO npeano-
NOXWTb, YTO MaKCUMYM HaxofguTcs Ha pOKYCHOM pacCTOosiHUM OT AaTuMka. [ornoxeHWe MMLUIEHHOW MIOCKOCTH TecT-
obbekTa peKOMeHAYeTCA onpefensTh N0 METKE Ha ero Kopryce.

b) OaTtumk gomxeH 6bITb OTLIOCTUPOBaH B MONEPEYHOM HanpaBfiEHUN Tak, YToObl OH Gbin pacnonoXeH cuMme-
TPUYHO OTHOCMUTENBHO KOHTPOIbHOW TOYKM. [Nsi AATYMKOB CMCTEM BU3yanu3aLMKM 3TO MOXET ObiTb yNpoLeHo, ecnu uc-
nonb3oBaTb METKM, YKasaHHble B 6.1. [laTuMK NOBOpa4MBaloT BOKPYr €ro ocH o Tex nop, noka obe mMapku He nonagyt
Ha NIOCKOCTb CKaHUPOBaHUA. 3aTeM AaTYMK OPUEHTUPYIOT Tak, YTobbl OCb YNbETPa3BYKOBOrO Myyka Oblna HanpaeneHa
Ha KOHTPOJIbHYIO TOUKY, T. €. Ha CepefiuHy pacCTOsiHUA MexXay ABYMS MeTkaMu. 3aTeM AaT4yMK NepefBuraloT B TOUKY
€ MakcumarbHbIM 3Ha4YeHWeM MNoBbILLEHNS] TemnepaTypbl. OfHUM U3 CNOCOBOB ee HaxXOXAeHUs SABNSAETCA MeAsieHHoe
nepeMeLleHe AaTuMKka B HanpaBieHUW, COOTBETCTBYIOLLEM BO3pacTaHUIO TEMNepaTyphbl, UTO U MO3BONUT HAWTU TOUKY
€ MakcuMarnbHbIM 3HayeHueM. [ocrne ee HaxoXAeHUs peKOMeHAYeTCA nepeMellaTb AaTYMK HeDoONbLUMK Waramu (He
6onee 1 MM), 4TOBbI Y4OCTOBEPUTLCS, YTO B €€ OKPECTHOCTU HET ApYrix Bornee BEICOKUX MaKCUMYMOB. ANbTePHATUBHBIM
npeacTaBnseTca MeTo/ pacTPOBOro CKaHUPOBAHUS C LLIArOM OKOMo 1 MMm.

c) Mocne ycTtaHOBKM AaTyMKa B TOMKY MakcUMyMa criefyeT BhIKIIOUUTL ero Bo3byxaeHue (Hanpumep, nepeBecTu
CKaHep B peXWUM «3amMopaxuBaHUs» M306paxeHWsl) U AoXAaTbCA BbIpaBHUBAHUA TeMmriepaTypbl B TecT-06bekre. [lns
aToro 0bbIiHO TpebyeTcsi He Bonee 3 MUH, ofHAKO A1 LLMPOKOrO YNETPa3ByKOBOro Nyyka U Nnpu CyLLECTBEHHOM HarpeBe
ThINbHOW obnacTu HeobxoauMo 6onbluee BpeMs BbIpaBHUBaHUSA. 3aTeM BKIIOYAOT AATUYMK B PeXUM BO3byxXAeHUs U
M3MepSIOT NOBLILLEHUEe TeMMEPATypbl N0 UCTEYEHUM CTaHAAPTHOIO BPpEeMeHU O6nyueHus.

d) YTo6bl HaTK TOUKY MaKCUManbHOro HarpeBa B akcUarnbHOM HanpaBneHWn, peKoMeHAYETCA NepeMelLLaTb AaTumK
no OCU Ny4Ka C LaroM 5 MM 1 Npu KaxA ol ero oCTaHOBKe NPOBOAUTL PEKOMEH0BaHHbIe Bhillie u3aMepeHmns. MuHumans-
Has ANWHa KaHana U3 MMMTHUPYIOLLIEA TKaHW NpU akcuarnbHOM MepeMeLLeHUN AaTumKa He [OMKHa MpeBbilaTe 5 MM,
€CNU 3TO AoMnycKaeT KOHCTPYKLMS ITaANOHHOTO TecT-06beKTa ¢ TepMoaneMeHToMm. [locne Touku, COOTBETCTBYIOLLEI
MakcuManbHOMY MOBLILLEHUIO TeMMepaTyphbl, PeKOMEeHAYETCS NepeMellarb AaTUYUK Aarblle U BLINOMHUTL elle He MeHee
ABYX U3MEPEHMIA.
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e) Mpoueaypa nsMepeHuii BKNIOYAET B ceba crnegyroLyue onepauuu:
1) KOcTupyioT AaTUMK Tak, 4TOOb NEepPBUYHbIA KOHTAKT TEPMO3MIeMEeHTa HaxoAuIcs Ha OCH YNbTPa3sByKoBOro
nydka, ANA YEro MOXHO BOCMNONb30BaTLCA METKAMU Ha TepMO3NeMeHTe Unu Ao6utbes Haunbonee CUMMETPUY-
HOro n3o6paxeHus TecT-o6beKkTa ¢ TepMO3NIeMEeHTOM Ha MOHUTOpPE cKaHepa.
2) HaxoasaT oCb CUMMETPUMN YNETPa3BYKOBOro Noss NyTem paguansHoro UM pacTpoBOro CkaHMpoBaHUA B ABYX
unu Gonee NNOCKOCTAX, NEPNEHAUKYNAPHBIX K MPeAnonaraeMoil ocu 1 pacronaraloLmxcsi Ha pasfnuyHbIX pac-
CTOSHUAX OT AATUYMKA, C TEM 4TOOLI ONpeAenuTL MECTONONOXKEHUE LIEHTPa NyyKka B 3aBUCUMOCTU OT PacCTOSTHUSA.
3) YctaHaBnuBaloT AaTYMK Ha BbIOpaHHOe paccTosHue oT TecT-0bbekTa.
4) YcTaHaBnuBaloT B KaHan U3 UMMTUpYIOLLEl TKaHu Tpebyemoe Ynucno normoTuTenei.
5) ObnyuyaloT TeCT-06bEKT C TEPMOIANEMEHTOM B TeMEHWE CTaHAAPTHOrO BpeMeHUu obnyyeHus. B obuiem
cnyyae HayarnbHoe NosoXXeHUe 3aBUCUT OT BbIGpaHHON (pU3nuecKoin Moaenm TKaHum.
6) 3anuchbiBaloT U3MEPEHHOE 3HAYEHME MOBLILIEHUS TeMnepaTypbl UKW U3MEHEHWE TeMnepaTypbl TepMo3ne-
MeHTa CO BPEMEHeM.
7) MNpu HeO6XOAUMOCTU BLIMUCTISAIOT 3HAaYEHME NOBLILEHUA TeMNepaTypbl B YCNOBUSX Nepdy3nn Ans KOHKpeT-
HOI MULLEHHOW obnacTmn n paccmarpmBaemoil (pu3anyeckoin Moaenu TKaHm (CM. npunoxeHue B).
8) lNepeMellaloT AATUYMK B CrieAyIOLLYIO TOYKY NO OCU NydKa.
9) lNoBTOpPSAIOT ONEpaLnn No nepevncrieHmsM 1) — 6).
10) Haxopat paccTosHne Mexay AaTYMKOM U TeCT-06beKTOM, KOTOpPOe COOTBETCTBYET MakCMManbHOMY 3Have-
HUIO MOBbLILLEHUA TeMnepaTypbl.
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Mpunoxenue G
(cnpaBouHoe)

PekoMeHAAaUMM NO U3rOTOBMIEHMIO MaTepPHUara, UMUTUPYIOWEro MArKYI TKaHb

G.1 O6wue nonoxeHus

CocTtaB rens, UMUTUPYIOLLEro MArKYto TkaHb, pasdpabotaH B [9], [10].

Huxe paccMOTpeHbl KOMNOHEHTEI, HeobxoAUMbIE ANS NPUroTOBNEHUs 1,2 N TKAHEMMUTUPYIOLLIETO refs ¢ 3aTyxaHu-
eM, pasHbIM 0,44 aB - cm~1-MIy1.

CMech HaunHaeT 3aTBepAesaTh B TedeHne 3—5 MUH nocne fobaBneHus dopManbgervaa, 3ateM ee BoiWBatloT B
3apaHee nogrotosrieHHble dopMbl. Ocoboe BHUMaHWE yAEensIoT OTCYTCTBUIO BO3AYLUHBLIX My3bIPbKOB, KOTOpbIE MOMYT Mo-
nacTb B CMecb B NpoLiecce ee U3rotoerneHus. Bece ncnonbayemoe B npoLecce U3roToeneHus obopyaoBaHue — MUKCeEPp,
M3MepUTENbHbLIE BOPOHKM, MeLLanku, IKCUKaTopbl — AOIKHbI BbITb YACTHIMU.

[ns BocnponsBoAUMOCTY pe3ynsTaToB TeMNepaTypa Ha BCex aranax npolecca AomkHa NoAAepXKUBaTLCA C TOMHO-
cTbio = 2 °C TpebyeMoil. MaccoBble MM o6beMHble 3Ha4YeHMSI BCEX KOMMOHEHTOB JOIMKHbI BLIAEPKNBATLCA C TOMHOCTLIO
Ao 1 runu 1 Mn. TeM He MeHee BaXHbIM hakTopoM obecneyeHns TpebyeMblX aKyCTUHMECKUX XapaKTepucTUK SBnaeTca
CKOPOCTb NepeMelInBaHmns (HanpuMep, MUKCEPOM), KOTOPYIO MOXET notpebosarbes nogbuparb ANs MUKCepa Kaxzoro
KOHKpeTHOro Tuna. [pyroit BaxHblit hakTop — TeMnepartypa, Npyu KOTOpoiA 3aTBepAeBaEeT TKAHEMMUTUPYIOLWUIA MaTepurar
(TUM). Ona nony4eHuns xopoluei koHcucTeHuun TUM B kaxaoil napTum ee HeobxoUMO KOHTPONUPOBATb.

KoadpdpuuyneHT akyctudeckoro normoujeHuss TUM MoxHO yBenuuuBaTb, ecnu gobaensatb Gonblie Macen, unu
YMEHbLAaTb, CHWKast UX MPOLEHTHYIO AOTHO.

G.2 KOMNOHEHTbI

942 MN AUCTUNNMPOBAHHOW AerasupoBaHHON BOAHI,

112 r XenaTuHa, BbITONNEHHOrO U3 CBUHOWM KOXM;

5 TabneTok chocdartHoro bycepa ¢ HeilTpanbHbIM Nokasatenem pH;
52 Mn onuBKOBOIO Macna;

76 MN TEXHWYECKOro KacTopoBOro Macna;

46 MmN NponNUoBoro CrupTa,

35 Mn Xxuakoro mbina;

17,5 mn 37 %-Horo pacTeopa dopmanbgernaa.

G.3 O6opyaoBaHue

- Mukcep (c perynmpoBKoii ckopocTu);

- BakyymHbIli cyLUMNBHBIN WKad;

- 4 namepuTEnbHbLIX MEH3ypku Ha 100 M,

- 2 naMepuTenbHbIX MEeH3ypku Ha 50 M,

CTeknsHHbI cocya AMA CMeLUWBaHKUA Ha 2 11 U CTeKNAHHasA nanouka;
Becbl fna B3BelLMBaHUS,

- YaliHuk;

lopsayas nnuTa;

- TepmomeTp (auanasoH ot 40 °C go 70 °C).

G.4 UsrotoBneHune

Harpesator nedb o 60 °C. NomelyatoT B NeYb Macna W XUAKoe MbIO MpUMepHo Ha nondaca. o uctedeHun
3TOr0 BPEMEHWU BbIHUMAOT M3 NeYn XuAakoe Mbino. BrntodatoT oTcoc nedn Ha 10—15 MuH Ana gerasmpoBaHus Ma-
cen npu Aaenenuu npumepHo 640 mm pT.cT. (850 KklMa), He fonyckasa 3akunaHwa mMacna (nNpu HeobXxoAMMOCTU MpoLecc
npuocTaHaBnuBaroT).

[oBoAAT BoAgy A0 KMNEHUS U MeAJIeHHO BLINTMBALOT €€ B XeNaTWHOBLIW NMOPOLUOK, HenpepbiBHO Nepemelumsas. Me-
peMeLUMBaloT CMeChb CTEKINSAHHON Nanoykon Ao NONHOro pacTBOPEHWUA XenaTuHa. PasmaneiBatoT Tabnetku docdaTHoro
Bydepa 1 fobaBnAloT UX B XeNaTUHOBLIA pacTBop.

MomeLLatoT enaTUHOBLIA PacTBOP B CYLUMIbHBIA LKAd W XAYT, Noka TeMnepartypa obeux cMecei He OCTUTHET
60 °C. 3710 HeobxogMMo TONBKO B TOM Clyyae, Koraa Temnepartypa pacTBopa rens crana Huxe 60 °C.

OcTopoxHO nepenueatoT oba pacTBopa B MUKCEp (CHayana Macna ¢ MbIfIoM) MO CTEKMSHHOW nanoyke, YTobbl He
BBECTW B CMECb BO3AYLUHbIE MY3bIPbKU.

Koraa TeMnepaTypa cmecu noHmanTcsa fo 53 °C, BKIOYaOT MUKCEP B PEXUM HaMeHbLLEeW CKOPOCTH Ha 1—5 MUH
1 B 3T0 BpeMs [06aBnsAloT NponunoBkIi CrvpT.
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BhIKntoYaoT MUKCep M 3aKpbIBaKOT NOBEPXHOCTL CMECU MOMUSTUINEHOBOW NITEHKON UMK CKOTYEM Tak, 4Tobbl 3aLyu-
TUTb CMECh OT MPOHUKaHUS B Hee BO3AYLUHbIX My3blpbkoB. KnagyT Ha NieHKy Kpyrnyto MnacTWHy U3 TOICTOro oprerekna
COOTBETCTBYIOLLEro AuameTpa, YToBbI MeHKa He cMellanack Npu JansHeiwen paboTe MUKkcepa.

BkritouatoT MUKCep B pexxuM cpegHelt ckopocTu (B 2,5 pasa 6onblue, YeM HauMeHbLUas) U NepeMeLLMBaloT B Teve-
Hue 5 MUH.

Korga Temnepatypa cmecu cHU3UTea Ao 47 °C, cCHUMaloT NnacTUHy U3 oprcTekna u nineHky, yctaHaenmsaroT MUKcep
B PEXMM HaWMEHbLUEN CKOPOCTU U BuBaloT popMansaerni. BHOBb 3aKpbiBaloT NOBEPXHOCTL CMECH NMEHKON U NNacTh-
HOM, BKIKOYAIOT MUKCEP B PEXUM CpefHEel CKOPOCTU U NepeMeLLnBaloT CMech B TedeHue 1,5 MuH.

BbIknovaloT MUKeep, ocTaBnAlT cmecb Ha 30 ¢, CHUMAIOT NMacTUHY M3 OprcTekna U MreHKy, 3atem BbiNUBaloT
cMecb B hopmy. TiaTenbHO TPANOYKON yaansioT ¢ NOBEPXHOCTU BO3AYLUHbIE My3bipbKW, CABUras MX K KpasiM NOBEPXHOCTH
obpasua.

O6pasypl B hopMax NomeLlaroT BHYTPb 3aKpbITOr0 KOHTelHepa (Mnu obepTbiBalOT WX MIEHKON WU CKOTYEM) U
CTaBAT Bce 3TO B XONOAUNLHUK. NS npeaoTBpalyeHus BoicbixaHus TUM atMocdepa B KOHTeliHepe unu o6epHyTHIX B
nrneHKy obpasuax AomkHa 6biTb HackIleHa Brnaroi (B KOHTEAHEpP MOXHO MOCTaBUTbL, HanNpUMep, NOAAOH ¢ BOAOIA). B xo-
nofurbHUKe cneayeT nogaepXuBaTb TeMneparypy okoso nitoc 5 °C. ObpasLibl BblAEPXUBAIOT B XONOAUNBHUKE HE MeHee
OAHOW Hepenu.

XpaHAT 0bpasLibl B YACTbIX, FEPMETUYHBIX KOHTEWHepaXx, 3anofiHEHHbIX 2 %-HbIM BOAHBIM PacTBOPOM NPONUNOBOIO
cnupTa, npepoTepallalolmmM pocT 6akTepuid.
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MNpunoxexune [JA
(cnpaBoyHoe)

CBeOeHus 0 COOTBETCTBUM CChINIOYHBLIX MeXAYHAPOAHbLIX CTAHAAPTOR CCbINTOYHbLIM HALIMOHANbLHBLIM
cTangaprtam Poccuitickon ®eagepauum

Tabnuya A1

OGo3HaveHme CobinouHoro CreneHb ObosHavyeHue N HaumeHoBaHue COOTBeTCTBYHOLEero HaluoHanbHOro ctaHaapTa
MeXAyHapo4HOoro craHaapTa COOTBETCTBUA

M3K 61102:1991 — *

M3K 61157:1992 — bl

MO3K 61161:2006 IDT MOCT P M3K 61161—2009 «locynapcTtBeHHas cucteMa obecneqeHus
efiMHcTBa M3MepeHUit. MoLHOCTb yrnbTpasByka B XuaKocTax. Obuwme Tpe-
6oBaHuA K METOAUKaM BLINOMNHEHUA U3MEPEHUI B AnanasoHe Jactot o1 0,5
A0 25 Mlu»

* MexgyHapogHblil cTaHaapT 3ameHeH Ha |IEC 62127-1:2007 «Ultrasonics — Hydrophones — Part 1. Measure-
ment and characterization of medical ultrasonic fields up to 40 MHz». B Poccuiickoih ®eflepaunn AencTByeT naeH-
TUYHBIA HaunoHanbHbIA cTaHgapT FTOCT P MOK 62127-1—2009 «[lMocyaapctBeHHan cuctema obecneveHns egnHcTBa
uamepeHuid. MapaMeTpbl nonei ynsrpaasykoBbix. ObWKe TpeboBaHUA K MeTogaM U3MepeHUit u cnocobam onucaHus
nonei B 4acToTHOM AuanasoHe oT 0,5 o 40 MIMy».

** MexayHapoaHbIi cTaHgapT 3aMeHeH Ha IEC 611567:2007 «Standard means for the reporting of the acoustic
output of medical diagnostic ultrasonic equipment». B Poccuiickoint ®efiepayun AeWcTBYET MASHTUYHBLIA HAUWOHanNb-
Hblid cTangapT FOCT P M3OK 81157—2008 «[ocyaapcTBeHHasa cuctema obecrnedeHna eauHCTBa nsMepeHnini. Naaenuns
Me[ULMHCKWe snekTpudeckue. Mpnbopel YNeTpasBykoBoi AuarHocTuki. TpeboBaHWUA K NpeAcTaBNeHUo NapameTpos
aKycTU4ecKoro BbIXofa B TEXHUYECKOH AOKYMEHTaUUn».

MpumeyaHne — B HacTosLWen Tabnuue Ucnonb3oBaHo cnegyolee ycnosHoe 0603Ha4YeHUe CTENEHN cooT-
BETCTBWA CTaHAapTOB:
- IDT — ngeHTUYHble cTaHgapThl.
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