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HALUMWOHANBHBLWNW CTAHAOAPT POCCUMNCKON OSEAEPALUWN

ObOPYAOBAHWE MEAMUWVMHCKOE Y/IbTPA3BYKOBOE AVNATHOCTUNYECKOE

O6wure TpeboBaHNA K TeCT-06bEKTAM A1 OLEHKM MOBbILWEHUS
TemMnepaTypbl B NOfAX NPUGOPOB Yy/NbTPa3BYKOBOI ANATHOCTUKN

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

Jata BBegeHuna — 2012—09—01

1 O6nacTb NPUMEHEHWS

HacTosiwuii cTtaHgapT NPUMEHUM K MEAULUHCKUM Y/bTPa3BYKOBbIM AWATHOCTUYECKMM MOSAM M ycTa-
HaBnuBaeT:

- Han6onee BaXHble XapaKTepPUCTUKN TECT-06bEKTOB C BHEAPEHHbIM B HUX TEPMO3/IEMEHTOM ANs onpe-
AeneHus napamMeTpoB HarpeeBa noj BO3AelCTBMEM Y/bTPasByKa;

- yacTHble Tpe6oBaHMNA K TUNaM TeCT-06bEeKTOB B 3aBUCMMOCTU OT UX Ha3HauYeHus;

- 0CO6EHHOCTN KOHCTPYKUMUKU, o6ecneynBatone 3afgaHHble XapakTepPUCTUKA TeCT-06bEKTOB;

- MEeTOAVKN NOBEPKY;

- OCHOBHble Tpe6oBaHUS K MeToA4aM WUCMbITAHUA C MOMOLW b0 TECT-06HLEKTOB A1 ONpeAeseHnss CTaH-
AapTHbIX HOPM MOBbIWEHUA TemnepaTypsbl.

MpumevaHnsa

1 Hactoswmii cTaHgapT pacnpocTpaHAeTCs Ha TeCT-06beKTbl C BHEAPEHHbIM TEPMO3/IEMEHTOM (Takum, HanpumMep,
KaKk Tepmonapa wnm TepMucTop). M XxoTa MOXHO NPUMEHATb METOAbl, HE NCMNOMb3YyLWNe BHEAPEHHbIX TEPMO3/IEMEHTOB,
Takme MeTofbl B HACTOALLEM CTaHAapTe He paccmaTpuBaloT.

2 PaccmaTpuBaeMble B HacCTOSILLEM CTaHAapTe TeCT-060bEeKTbl NPUMEHUMbI A1 U3SMEPEHUS NOBbIWEHNA Temnepa-
TYpbl, HO He ANA onpejeneHns TENI0BOrO MHAEKCA, KOTOPbIM N0 onpejeneHnto ABnseTca anrebpanyeckolri kombuHaunei
napameTpoB akyCTMYeCKOro nofs u He ABNSeTCA NO3TOMY PU3MYECKM U3MEPSAEMON BENNYNHON.

2 HopMaTuBHbIE CCbI/IKM

B HacTosWweM cTaHAapTe UCNOMb30BaHbl HOPMAaTUBHbLIE CCbIJIKM Ha crefyllme MmexayHapoaHble cTaH-
fapTbl. Ana gaTMpoBaHHbIX CCbIIOK cneAyeT NPUMEeHATb TOMbKO yKa3aHHble cTaHfapTbl, ANA HefaTUpoOBaH-
HbIX CCbIJIOK — nocfiegHee n3faHue cCblJIOYHOro cTaHgapTa (BKI4Yas BCe Nnomnpasku).

IEC 61102:19911\ Measurement and characterisation of ultrasonic fields using hydrophones in the
frequency range 0,5 MHz to 15 MHz (iI3smepeHne n onucaHue ynbTpa3ByKOBbIX NOMEN C NOMOWbI rMagpogo-
HOB B AvMana3oHe 4yacTtoT oT 0,5 MIy go 15 Mlwu)

IEC 61157:19922), Requirements forthe declaration ofthe acoustic outputofmedical diagnostic ultrasonic
equipment (Tpe6oBaHMA K onucaHU 3BYKOBOFO BbIXOLHOTO CUrHana MeAULUHCKOrO AMarHoCTUYECKOro Y/b-
Tpa3ByKOBOro 060pyA0BaHNs)

IEC 61161, Ultrasonic power measurement in liquids in the frequency range 0,5 MHz to 25 MHz (U3me-
peHne ynbTpa3BYKOBON MOLWHOCTM B XUAKOCTAX B 4YaCTOTHOM Aguana3oHe oT 0,5 go 25 Mrly)

1) 3ameHeH Ha IEC 62127-1(2007), IEC 62127-2(2007), IEC 62127-3(2007).
2) 3ameHeH Ha IEC 61157(2007).

M3paHne oduuymanbHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosLeM cTaHgapTe NPUMEHeHbl CeAyllULne TEPMUHBI C COOTBETCTBYHOLW UMY ONpeAeeHNsIMU:

3.1 cpepga ANnA akycTUYecKOro KoHTakTa (acoustic coupling medium): MaTepuasn, noMelaemblii Mex-
4Y pasIMYyHbIMU YacTAMU yCTpOWCTBa ANS TEPMUYECKUX UCMbITaHUA ANna ob6ecnevyeHUss aKyCTUUYECKOTO KOH-
TakTa.

3.2 yacToTa aKkycTmuyeckoro Bo3gelictBua (acoustic working frequency) fawf, MI'u: CpepgHeapudme-
TUyeckoe 3HauYeHne Hambonee yaaneHHbIX APYr OT gpyra 4yacTtoT A u f2, nexawux B AnanasoHe, paBHom 3”,
Ha KOTOPbIX aMnanTyAa cnekTpa akyCTUYeCKOro faB/feHnsa CHMXaeTcs Ha MUHyc 3 b oTHOCMTENbHO NMKOBOTO
3HayeHua [cm. 3.4.2 M3K 61102].

3.3 TbinbHaa o6nacTtb (backing region): O6nacTb TEPMOYYBCTBUTE/IbHOIO 3/1EMEHTa TecT-06bekTa
MeXAy MULWEHHOW 06/1acTbO0 M 3a4Heli MOBEPXHOCTbIO KOpPNyca TEPMO3/IEMEHTa TeCcT-06bekTa.

3.4 KannbpoBOUYHbIN KoathpunymeHT (calibration factor) Fc: OTHOWeEHNE 3HAYEHUSA MOBbIWEHNSA TEM-
nepatypbl, U3MEPEHHOIO NPY NOMOLN TECT-06beKTa C faHHbIM TEPMO3/1IEMEHTOM, K OMOPHOMY 3HAa4YeHU
NoBbIWEHWA TeMnepaTypbl A8 TeCT-06bEeKTOB C TEpMO3/IeMEHTOM 3TOr0 Tuna.

3.5 knnMHunyeckana mogenb (clinical model): TepMuH, ncnonb3yemMblini Ansa getannsaunm KNUHUYECKOTo
NPMMeEHEeHNs ynbTpa3Byka C MOMOLULb (PU3NYECKON MOAENN TKaHU.

3.6 BxogHoe OKHO (entrance window): O6nacTb BHelWHel MNOBEPXHOCTM TecT-06bekTa C Tepmoasie-
MEHTOM, conpukacarlwascs ¢ UMUTUPYIOLLEl YaCcTblo TKaHWU.

3.7 andbdepeHumanbHbli KO3 PULUNEHT NOTepPb Ha npoxoxaeHue (incremental transmission loss
coefficient) L'jnc, gb cm-1 Mluy-1: Ana kakoin-nmb6o 3afaHHON PU3NYECKOW MOogenn TKaHu yBesInyeHune no-
Tepb Ha MPOXOXAEHME TKAHEeMMUTUPYHOLW ero Matepuana MexXay BbIXOAHON NMOBEPXHOCTbI AaTyuka U KOH-
TPONIbLHOW TOYKOW, fe/IeHHOE Ha 3TO PacCTOSHME U HA 4YaCTOTy aKyCTUYEeCKOro BO34eCTBUSA, A1 KOTOPOii
onpefensT 3T noTepu.

3.8 n3mepeHHoe noBbilWeHNe TeMmnepaTypbl (measured temperature rise): MNoBblWeHWe Temnepary-
pbl TeCT-06beKTa C TepMO3/IeMEHTOM, U3MEPEHHOe MO NPOoWecTBUN CTaHAAPTHOrO BPeEMeEHN 06/1yyeHUns.

3.9 HaumMeHblwee paccTosasHMe (minimum distance) d0, m: Ana kKakon-nnb6o 3apgaHHOl PU3NYECKON
MoZenun TKaHW MUWUHWMasbHO AONYCTUMOE pPacCTOSAHWE MeXAY BbIXOAHOW MOBEPXHOCTb AaTyMKa U KOH-
TPONbLHOW TOYKOW, onNpefensieMoe KOHKPETHbIM KAWHWYECKUM NMPUMEHEHUEM ynbTpa3Byka.

3.10 MMHMManNbHble NOTEPU Ha nNpoxoxaeHume (minimum transmission loss) LO, b MIy-1: Ana ka-
KOW-Nn60 3afaHHON PU3NYECKON MOAENN TKaHW HaMeHbllee pPacCTOSAHUE B TKAHEMMUTUPYHOLLEM MaTe-
pvnane mexpay BbIXO4HOW MOBEPXHOCTbIO AaTYMKa U KOHTPO/IbHOW TOYKOIA.

3.11 dwusnyveckas mogenb TkaHu (physical tissue model): MHorocnoiliHaa mogenb npeacrtaBneHns u-
3MYECKMX XapaKTepuUCTuK, TakMX Kak moTepu Ha NPOXOXAEeHWe U TeN0NPOBOAHOCTb, KOHKPETHOW KNWHUYECKO
mMoAenu ynbTpa3Byka B 0O60OCHOBAHHO HaMXyZALWMnUX YCNOBUAX.

3.12 KOHTpoO/sbHasa Todka (point of interest): 3agaHHaaA Touka B PU3NYECKOW MOAENN TKaHW, B KOTO-
poii onpefensioT NOBbIWeHNe TemnepaTypbl.

3.13 OCHOBHOW (UM NEePBUYHbIN) KOHTAKT (primary junction): YacTb Tepmonapbl, obpasyluwen Tep-
MO3/1IeMEHT, KoTopasi npeo6pa3yeT sioka/ibHOe MNOBbIWEHWE TemMnepaTypbl B 3/IEKTPUUYECKMIA noTeHuuan u
KOTOpYI NoMel,alT B KOHTPOJ/IbHYIO TOUKY.

3.14 paTuuk (probe): HacTn MeAMLUHCKOrO yNbTPa3BYKOBOrO AMArHOCTMYECKOro 060pyA0BaHuUs, COCTO-
AlLero U3 ynbTpa3ByKoOBOro npeo6pasoBaTtens u/uam rpynnbl 3/1eMeHTOB YyNbTpa3BYKOBOro npeobpasoBaTtens
C APYTMMW KOMMOHEHTaMW, TakKMMu Kak akycTuyeckas fMH3a WM KOpNyc; AaTyMK O06bIYHO OTAeneH OT nynbTa
ynpaBneHnsa ynbTpas3ByKOBbIM NPMGOPOM.

3.15 onopHoe 3HavyeHne nNoBbliWwWeHNA TemnepaTtypbl (reference temperature rise) Tref, °C: MoBbiWwe-
Hue TemnepaTypbl B TeCT-06beKkTe C TepMO3/1eMEeHTOM KOHKPETHOro Tuna, ucnosb3dyemoe Ans KannbpoBKu
TecT-06beKTa C TEPMO3/IEMEHTOM MpPU 3aJaHHbIX YCOBUAX YbTPa3BYKOBOT0 06/1yYeHUs.

3.16 onopHbIN npeobpa3oBaTenb (reference transducer): MpeobpasoBaTtenb C 3ajaHHbIMU XapakTe-
pucTMKaMu, UCNONb3yeMblii 41 NOATBEPXAEHNA COOTBETCTBUS TEeCT-06beKkTa C TEPMO3/IEMEHTOM €ro Tex-
HUYECKUM YC/IOBUAM.

3.17 ocTaTouHble noTepu Ha npoxoxpaeHue (residual transmission loss) Lr, gb Mluy-1: MoTtepu Ha
NpoXoXJAeHne B Kakol-nmbo KOHKpPeTHOl (hMU3nveckoil Moaesnn TKaHW Mpu HaMMEeHbLUeM paccCTOsiHUU B
TKaHeMMUTUpyKLlemM MaTepuane Mexay KOHTPO/IbHOW TOYKOW M MOBEPXHOCTbK TecT-0o6bekTa C TepMO-
3/1eMEHTOM.

2
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3.18 BTOpMYHbIE KOHTaKTbl (secondary junctions): Kakas-nm6o yacTb (3a UMCKIHOYEHMEM OCHOBHOTO
KOHTaKTa) Tepmonapbl, o6pasytoweli TepMO3asieMeHT, KoTopas npeobpasyeT foKanbHOEe NOBbIWEHNE Temne-
patypbl B aneKTpuyeckuii noteHumnan. lna tepmMmonap HeEKOTOPbIX KOHCTPYKUWUA, HANpUMep TOHKON/EHOYHbIX,
BTOPUUYHbIE KOHTaKTbl AB/IATCA COEAMHEHUAMU MeXAy TepMonapoin u OCHOBHbIMWU NpoBOAamMu, nepepa-
WUMMN HanpsXeHue.

3.19 TKaHemmMmuTupyrouwasa mMmuweHb (simulated target tissue): TkaHenMmuTupyrwmnii matepman B MUu-
WeHHOW ob61acTn PM3NYECKOW MOAenn TKaHW.

3.20 kaHan (NpoxoxAeHusa ynbTpasByka) U3 ummntupyrouwenn TkaHm (simulated tissue path): Kanan ¢ uns-
MEHSAEMbIM pacCTOAHNEM MeXAY BbIXOAHOVW MOBEPXHOCTbI0 AaTyMKa U NOBEPXHOCTbD MULWIEHHONW o6nacTu,
noTepun Ha noraoweHne B KOTOPOM ONpeAensaloT N0 OCTATOUYHbIM MNOTEPAM Ha NPOXoXAeHue n anddepeH-
uMasibHOMY KO3(hdMUMEHTY NOTEPb Ha MPOXOXAEHWUE B KAKON-TMOG0 KOHKPETHOW (huanyeckoi mopenu
TKaHW.

3.21 cTaHpapTHOoe BpeMsa 06nydyeHmna (standard insonation time): MNepuog BpemeHU, B TeYeHUE KOTO-
poro n3MepslT ONOPHOEe 3HayYeHMe NOBbIWEHNA TemnepaTypbl, paBHbii 3 MuH (180 c).

3.22 nnockocTb MuweHun (target plane): MA0OCKOCTb pacnosioXeHWsas MUWEHHOW o6s1acTu, 06bIYHO
nepneHanKynsapHasa K HanpaB/leHUI0 pacnpoCcTpaHeHna ynbTPa3ByKOBOro Myyka, B KOTOPON NEXUT KOHTPO/b-
Has Touka.

3.23 muweHHas obnacTb (target region): O6nacTtb (06bIYHO paguycom oT 5 go 10 mm), okpyxatouwas
KOHTPOJIbHYI TOUKY; 3Ta 06/1aCTb MOXET COAepXaTb OAHY WU/IN HECKONIbKO TKAHEVMMUTUPYHOWNX MULLIEHEN.

3.24 TepmoanieMeHT (thermal sensor): YcTpoiNcTBO AN M3MEPEHUSA MOBbIWEHNA TemnepaTypbl, 06blYy-
HO npeobpasylollee ero B 3/1IEKTPUUYECKUI CUTHaN.

MpumeyaHne — [N W3MEPEHUS AUATHOCTUYECKMX Y/bTPA3BYKOBbLIX Moseli Heo6XxoauMbl TePMO3/IEMEHTbI,
oKasblBaloliMe MUHUMa/IbHOEe BO3AeiCTBME Ha YNbTPa3BYKOBOW My4OK U MUMEOLLE NO3TOMY BbICOKOE MPOCTPAHCTBEHHOE
1 TennoBoe paspelieHue.

3.25 TecT-06beKT ¢ TepmoanemeHToM (thermal sensor test object): TecT-06bekT, cogepxawmnin Mmu-
WeHHY 06/1acTb U TEPMO3JIEMEHT.

MpumeyaHne — TecT-06bEKT C TEPMOI/IEMEHTOM MOXET cofepXaTb W ApYyr1ne KOMMOHEHTbI, Takue Hanpu-
Mep, Kak Tbl/lbHas 06/1acTb.

3.26 kKopnyc TecT-06bekTa c TepMmoasieMeHTOM (thermal sensor test object enclosure): BHewHWn kop-
nyc TecT-o6bekTa C TEPMO3/IEMEHTOM, COAepXalnii BXOAHOE OKHO.

3.27 650K ANA Tepmuyecknx wucnbliTaHmin (thermal test assembly): Mpub6op, cogepxawmnini TecT-
06BbeKT C TEPMO3/1IEMEHTOM UM KaHas (MPOXOXAEHUA yNbTpa3Byka) N3 UMUTUPYHOLWEN TKaHU € KOHdUrypa-
umeii nof kakyr-nmb6o onpeneneHHyw u3nyeckylo MoAenb TKAHW UAN MOLENUN C HAUXYALWMUMU YC/TIOBUSAMU.

4 O603HavYeHuns

paccTosiHue Mexay NMOBEepPXHOCTbI gaTyuKka U KOHTPOJIbHOU TOYKOWN,

do —  MWHMManbHOE paccTosiHMEe MeXJy MOBEePXHOCTb AaTyMKa U KOHTPOJ/IbHOW TOYKOIA,

nawf yacToTa akycTU4yeckoro Bo3AencTBuS,

= . KannbpoBOYHbI KO3 PULMNEHT,

h — ToNwWwuHa MaTtepuana, UCNONb3yemMoro AN CO34aHWA 3aTyXxaHusi B KaHase M3 MMUTUPYHOLLEe
TKaHWu,

KO _ TennonpoBOAHOCTb cpefbl B MULWEHHOW o6nacTu,

kv k2 — TennonpoBOAHOCTW BbIBOAOB TepMonapsl,
K — TemMnepaTyponpoBOAHOCTb MULIEHHOK o61acTu,

L — paccTosfiHMe MeXAy NOBEePXHOCTbI0 AaTyuKa M TOYKON C MakCUMasbHbIM 3HAYeHWeM WHTerpana ot
KBaZpaTtoB AaBfiEHWUS B UMNyJsbcee,

NoTEPU HA NMPOXOXAEHWEe mMaTepuana, UCNO/Ib3YEMOro B KaHa/sle U3 UMUTUpPYLOLW e TKaHW,

L' KO3 (PUUMEHT NOTEePb HA MPOXOXAEHMEe mMaTepuana, MCNOMb3YEMOro B KaHasie U3 UMUTUPYIOLLEN
TKaHm,
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L'inc — anddepeHymanbHblii KO3 PNLUMNEHT NOTEPb HAa NPOXOXAEHUE ANSA KaKON-Nn6o BbIGpaHHON o u-
31M4YEeCKO MOAEenun TKaHu,

L0 — MUHMMasbHble MOTEPU Ha MPOXOXAEHUE AN KaKoW-Tn60 BbIGPAHHON (hM3Mueckoii mogenu Tka-
HMU,

Lr — ocTaTo4YHble NOTEPU Ha MPOXOXAEHUE,

Lw — noTepu B aKyCTUYECKOM OKHE KakK COCTAaBHOI YyacTu TecT-06bekTa C TEPMO3/IEMEHTOM,

S — MNpoCTPaHCTBEHHOE pa3pelleHne TemnepaTypHbiX U3MEpPEHUIl,

T — noBblWeHUe TeMnepaTtyphbl,

7ref — oOnNopHOe 3HauyeHWe NMOBbIWEHUSA TEMMePATYpPbI.

5 BIOK ANns TepMUYECKUX UCMbITAHUN

O6uwan KoHpUrypauus 670ka 4Na TEPMUUYECKUX UCNbITAHUI NoKaszaHa Ha pUcyHke 1. AKycTu4ecKuii
KOHTAKT MeXay NOBEepXHOCTbl0 AaTuuKa, KaHa/loM U3 MMUTUPpYOWed TKaHW M TecT-06bEeKTOM C TepMOo-
3/1eMeHTOM cnieayeT o6ecneunBaTh Yepes BOAY UK WHYIO cpeay ANS aKyCTUYECKOTro KOHTAKTa C yAe bHbIM
aKycTUYeckum umnefaHcomM, 6U3KUM K UMNeAaHcy BoAbl. Ana umMuTupoBaHma TpebyemMoii ousnyeckoin mo-
Aenv cpeAbl cneayeT UCMNOMb30BaTh pa3/fiMyHble KOMOUHaLUKM TECT-06bEKTA C TEPMO3/IEMEHTOM U KaHana
M3 UMUTUpYtow el TkaHu. COOTBETCTBYIOUIME PEKOMEeHAaluumn npueeeHbl B NpuaoxeHun B.

MpumeyvaHud

1 Ecnn B KauyecTBe KaHana u3 MMUTUPYIOLWEN TKaHW MCNOJb3YT XUAKYI WKW NOMAYXUAKYI cpedy, TO B cpeje
O aKyCTUYECKOro KOHTaKTa MOXeT U He 6blTb Heo6X0ANMOCTH.

2 HecwmoTpsa Ha TO, Y4TO B HaCTOSALEM CTaHAapTe KaHan U3 UMUTMPYIOLLEN TKaHW U TeCT-06bEKT C Tepmoarie-
MEHTOM paccmaTpuBaloT Kak OTAe/IbHble 06BEKTbI, ObIBAIOT CUTyaUun, rae OHW COCTaBNAT eAnHoe Lesoe.

3 B 3aBMCMMOCTM OT MaTepuasnoB, UCMOJIb3yeMbIX B TECT-OObEKTE C TEPMO3/IEMEHTOM, MOTYT OKa3aTbCA HEHYX-
HbIMW TakKue ero 4acTu, Kak BXO[HOEe OKHO.

O6uwas koHurypaumsa TecT-o6bekTa C TEpMO3/IEMEHTOM MOKa3aHa Ha puUCyHke 2.

JaTtunk pekomeHayeTcs ycTaHaB/nvMBaTb B CUCTeMe NO3ULMOHMPOBAHUA Tak, 4YToObl o6ecnevynTb BO3-
MOXHOCTb €r0 IOCTUPOBKW B NONEPEeYHOM HanpaB/ieHUM U U3MEHEeHUs 3a30pa MeXAy NMOBEPXHOCTbI AaTumka
N TEeCT-06bEKTOM C TEPMOI/IEMEHTOM.

Bce ouLEeHKM NOBbIWEHUA TeMnepaTypbl, BbINOJIHAEMble AN NONYYEHUS CTaHAAapPTHbIX 3HAYEHUNR, peko-
MeHAyeTCca NPoBOAMTbL Ha 6/10Ke ANA TEPMUYECKUX UCTMbITaAHWUI W 3a cTaHAapTHOEe BpemMs 061ydYeHUs.

Bnok Agna TepMMYecKMX UCNbITaAHUM AOMKEH COOTBETCTBOBATbL TpeboBaHusam 5.1. 3Tum TpeboBaHUAM
COOTBETCTBYET, HANpMmMep, KOHCTPYKLUMA, paccmoTpeHHas B C.1 npunoxeHusa C.

5.1 Tpe6oBaHusa K 6/10KY 4151 TEPMUYECKUX UCMNbITaAHUNR

XapakTepucTuku, pekomeHayemblie 418 KaHasa N3 UMUTUPYIOLWEeNn TKaHU M MULWEeHHON obnactu cne-
LManbHOro ONOPHOro TecT-o6bekTa C TEPMO3/IEMEHTOM, NPUBEAEHbI B NPUNOXeHUn B. Ecnn TOYHO BbINOA-
HUTb 3T peKkoMeHpauun He ypaetcs, TO cnegyeT OUEHWUTb MOrPeLHOCTU, CBA3aHHbIe C HECOBEPLUEHCTBOM
NPpUMeHseMblX Matepnanos, U y4ecTb 3T NOrPeELIHOCTN NPU pacyeTax.

5.1.1 TO4YHOCTb U CTabUNbHOCTb

PekomeHgyeTca npoBepATb CTabUNbHOCTL NapamMeTpoOB OMNOPHOIO TECT-06beKTa C TEPMO3/IEMEHTOM
no U3MepeHHOMY MOBbIWEHWIO TeMnepaTypbl, BbI3BAHHOMY €ro 06/1y4yeHnem ¢ NOMOLWbIO ONOPHOTO npe-
obpasoBaTenia nNpu 3afaHHOM pexume BO36YyXAeHWUA. MI3MepeHHOe NOoBblWeHWe TemnepaTypbl AO/KHO
OblTb paBHbIM ONOPHOMY MOBbLIWEHNIO TemnepaTypbl B npegenax =15 %.

5.1.2 KaHan "3 umMmutumpytouwein TkaHu

Onsa xaxpoi cpusnueckoih moaenm TKaHUW pacnpocTpaHeHue ynbTpas3Byka OT MOBEPXHOCTM gaTuymka
0O TecT-o6bekTa C TEPMO3/IEMEHTOM AO0/IXHO MPOUCXOAMUTb B CNeunasibHO YCTaAHOBMIEHHOM Moraouiat-
weM cnoe U3 matepuasa c NOTEPAMMU Ha NPOXOXAEHUE, paBHbIMW OCTATOYHbIM MOTEPAM Ha NPOXOXAeHue.
B AONONHEeHMe K 3TOMYy Heo6X0AMMO YCTaHOBUTbL A06aBOYHYK NOrnowarwlyl Mnpocnoliky, 4To6bl y4yecTb
o pepeHyunanbHbii KO3 PULMEHT 3aTyXaHuns.

Takoli KaHan 3aTyxaHus MOXeT 6biTb NONyYeH BBEAEHWEM CNOS TKAHEMMUTUPYOLWero marepuana c co-
OTBETCTBYHOLWMUM KOINPULMEHTOM NOTepb Tak, 4ToObl 3aMO/IHUTb BCE MPOCTPAHCTBO MeXAY MOBEPXHOCTbIO
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JaTyuKa 1M NOBEPXHOCTbI TECT-06bEKTa C TEPMO3/IEMEHTOM. MOXHO Takxe nepekpbiBaTb YNbTPa3BYKOBOW
NMY4YOK TOHKMMWU aKyCTUYECKUMU NOrNoTUTENAMU, CYMMapHoe NOrnowWweHne B KOTOPbIX paBHO Tpebyemomy.

Mpwn 3aTOM 4TO6GbLI MUHMMU3NPOBATL TENOBYI0 (DOKYCUPOBKY Y/NbTPA3BYKOBOro nyyka, ciegyeT Bbibupatb
TakoW maTtepuan, y KOTOPOro TemnepaTypHble M3MEHEHUS CKOPOCTM 3Byka He npesbiwakwT 0,5 % °C~1.

5.1.3 CBAa3sywuwana cpena

Ecnm npumeHAOT CBA3YOLWYO cpeay, TO akyCTUYeckue noTepu B Hell He A0MXHbl npesbiwaTts 0,3 ab
BO BCeM Tpebyemom Aumana3oHe 4yacToT. ITo TpeboBaHue Heob6XoAMMO AN ob6ecneyeHUa XOpoLwero akyctu-
4ecKoro KoHTakTa Mexpgy npeobpasoBaTefnieM U TeCT-OOBbEKTOM C TepMO3sieMeHTOM. [Lpyrum cnocobom
ABNSETCA NOrpyXeHue MoBepxHOCTel AaTyMKa M TecT-o6bekTa C TEPMO3/IEMEHTOM HenocpeACTBEHHO B
matepuan, ucnosb3yeMblii B KauyecTBe KaHasjna M3 UMUTUPYIOLWEN TKaHu, 4YTo ycTpaHsaeT HeobXxoaumocTb
NPMMeHeHNsa cBasyloweli cpeabl.

MpumeuyaHne — CaA3yloLel cpefoii MOXeT ObiTb C/MOI BOoAbl WM Macna ToNwmHoin meHee 0,01 mMm.

5.1.4 BxogHoOe OKHO

Ecnn npumeHs0T BXO4HOE OKHO, TO OHO AOJ/DKHO 6bliTb Takum, 4To6bl NpeaoTBPaTUTb 3HAUYUTENbHYIO
perpajauunto xapakTepucTUK TeCcT-06bekTa C TeEpMO3/IeMEHTOM cO BpeMeHem (cMm. 5.1.1). NMoTepu Ha npo-
XOXAEeHNe BXOAHOI0 OKHa AO/MKHbl 6bITb MeHbWwe 1 aB Ha yacToTe akKyCcTU4YeCcKOro BO3AeNCTBUSA, U UX che-
AYyeT yunTbliBaTb MNPy pacyeTe CyMMapHbIX NOTEPb HA NPOXOXAEHUe.

5.1.5 MuweHHasa ob6nacTb

MapameTpbl MULWEHHOM 06/1aCTU AO/MKHbI O6bITb YCTAHOB/EHbI ANA COOTBeTCTBYyWOLWeN (PU3nyecKom
MoAenun TKaHu.

5.1.6 TeinbHasa o6nacTtb

OTpaxeHus oT N60/ yacTu TbiSIbHOW 06/1aCTU U UX BAUAHWE HA TEPMO3/IEMEHT AO/XHbI ObiTb Me-
Hee muHyc 20 gb.

MpumeuyaHune — TblibHaA 06NacTb MOXET U He NOHaAO6UTLCA, ecnn ocnabneHne curHana mexay nepBuy-
HbIM KOHTaAKTOM W Tbl/IbHOW CTOPOHOW MULIEHHOW 06/1acTU JOCTaTO4YHO 6osbwoe (6onbwe 10 ab).

5.1.7 Kopnyc TecT-o6beKkTa C TEPMO3/IEMEHTOM

Kopnyc npegHa3HayeH Ans 3alWUTbl €0 COAEPXMMOT0o OT Aerpajaunn co BPEMEHEM U ANSi CHUXEHUS
BNVSHNA OKpyXalolein cpefbl Npu NpoBefeHUN namepeHuii. Ecnm tecT-06beKT NCMOMAb3YOT B YC/AOBUAX CY-
LW EeCTBEHHON 3/IEKTPOMArHUTHOW MOMEXU, TO OH LOJIXKEH UMETb XOPOLWMWA 31eKTPOMArHUTHbIN 3kpaH. MaTte-
puan CTEeHOK Kopmyca AOJ/DKeH O6bliTb Takmm, 4To6bl He AONYCTUThH Aerpajauny coaepxXxummoro. M3ameHeHus
CBOWCTB COAEPXMMOrO CO BpeMEHEM MOTYT MPOMCXOAUTb M3-3a €ro0 NMpocayMBaHUA yepes CTEHKU Kopnyca uam
13-3a BO34eNCTBMA KaKoro-nnbo M3nyvyeHus, Hanpumep ynbTpadrnoneToBoro, NPOHNKaK LW Eero K TecT-06bekTy.
K Tomy e maTepman TecT-o6bekTa MOXeT fgerpaguposatb CO BpeMEHEM CaMOMNpPOM3BOJSIbHO WAW Nofg feii-
CTBMEM YNbTPa3BYKOBOro 06/1y4eHNS BbICOKON MHTEHCUMBHOCTM NPU MCMO/b30BaHUM TecT-06bekTa.

MpumeuyaHne — ECAM BHYTpeHHME uyacTu TecT-06bekTa He NoABepXeHbl Aerpajgauuv, To KOpMnyc TecT-
06bEeKTa C TEPMO3/IEMEHTOM MOXeT M He noTpe6oBaTbCsl MM OH MOXET 3alluiiaTh TO/IbKO YacTb TeCT-06bekTa C
TEPMO3/IEMEHTOM.

5.1.8 KOHCTpyKUMA TecT-06bekTa C TEPMO3/IEMEHTOM

Ero KOHCTPYKUMSA A0/XHA OblTb TaKol, 4TOGbI NONEpPeYHbIt guameTp MULIEHHOW 06/1aCTU Obl/T HE MEHb-
we 40 mm. Mpn MeHbWeEM gnameTpe Heo6xoaMmo, 4TO6bl OCcTaBLlasaCcs YacTb MpPocTpaHcTBa 6biia 3anosiHeHa
MaTepuanom C TenN0NPOBOAHOCTbIO, PaBHOW WAM MeHblel, 4em y matepuana MuweHun. MNAOCKOCTb MuLe-
HW AO/XHA OTCTOATb OT TbiI/IbHOW CTOPOHbI KOprnyca He MeHee 4YyeM Ha 20 MM M 3TO NPOCTPAHCTBO AOJ/DKHO
ObITb 3aMNO/IHEHO MaTepuanom C TEMNepPaTyponpoBOAHOCTbO, paBHOM 2 ¢ 10~7 M2 c-1 nan meHee.

MpumeyaHune — ONTUMA/IbHYIO TEMMOBYK CTAGU/ILHOCTL MOXHO MOYUYNTb C TECT-06BEKTOM, UMEKLLUM 60Jb-
LIyl0 TEMI0BY Maccy.

5.1.9 Mapkepbl HOCTUPOBKU

Ha TecT-06beKT C TEPMO3/1EMEHTOM [0J/1XHA OblTb HAHEeCeHa XOpowWwo BuaMMaa mMeTka, 4Tobbl onpege-
NINTb NOJIOXEHNEe NJIOCKOCTU MULWEHU C TOYHOCTbLIO A0 1 MM. B N/10CKOCTN MULWEHU MOTYT 6bITb HAHECEHbI
ABe MeTKM B BUAE akyCTMYEeCKM OoTpaxalwlnx Toyek guamMeTpoM 1 MM MAM MeHee. DTN MEeTKN LOJSIXKHbl OblTb
pacnosioXeHbl Ha NPSMON NMHUK, NpoXoaswelil yepe3 TEPMOS/IEMEHT, U HE MeHee 4YyeM B 5 MM OT Hero no
KaXayt CTOPOHY OT MEPBUYHOIO KOHTaKTa.
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6 TpeboBaHUA K TEPMO3JIEMEHTY

6.1 Tepmo3afnieMeHT

TepMO3/1IeEMEHT, BCTPOEHHbI B TECT-06bEKT M NMOAKNOUYEHHbIN K COOTBETCTBYOLWEW 3N1EKTPOHHOW Cxe-
Me, LO/IKEeH COOTBETCTBOBATh CleAyluW M Tpe6oBaHUSAM:
a) MakcuManbHbIi NUHENHbIA pa3mep NepBUYHOTO KOHTaKTa He A0/XeH npesbiwaTtsh 0,3 MM.

MpumeyaHune — JTO orpaHNyeHne HeObXo0AMMO, Hanpumep, AN crayyas, korga guameTp chokanbHoW obnacTtu
YyNbTPa3ByKoOBOro nyyka (Ha yposHe MuHyc 6 ab) paBeH 1,5 mm 1 Bpems 06/1ydyeHms menblie 30 c. 8 nyykoB ¢ 601bLINM
AnameTpoM chokanbHOM obnactu wnu 6onee AAMTENbHbIM BPEMEHEM 06/1yYEHUS MOXHO MPUMEHSATb KOHTakTbl guame-
Tpom o 0,6 MM, NpeaBapuTesibHO UCC/ef0BaB X MPUTOAHOCTb K 3TUM YC/I0BUAM.

b) [Jo BCTpaMBaHWa B TeCT-06bEeKT TEPMO3/IEMEHT AO/IXeH ObiTb OTKannbpoBaH B COOTBETCTBUU C
pekomeHgaunamu, npueefeHHoiMn B D.1 npunoxeHusa D.

c) MakcnmanbHOe paspelweHne Mo Temnepatype AOMXHO ObiTb He xyxe yem 0,02 °C. CooTBeTCcTBME
3TOMYy TpebOoBaHNI peKOMeHAyeTCs NMPOBEPATb METOA0M, U3N0XEeHHbIM B D.2 npunoxeHusa D.

d) YcTtpoicTtBo p[onxHO obecneyumBaTb €ro YCTaHOBKY B KOHTPOJIbHYK TOUKY Tak, 4T0oObl HM
TEPMO3/1IEMEHT, HUN €r0 BbIBOAblI HE UCKaXann ynbTpa3ByKOBOW My4OK.

MpumeuyaHnne — Ecnn B ycTpoiicTBe 60/ee OA4HOTO TEPMO3/IEMEHTa, TO PeKOMeHAyeTcs, YTo6bl KaxAabli ©3
HMUX oTpaxkan He 6onee 1 % nagaroLen aHepruu.

e) TepmMO3nieMeHT pfAO/HKeH O6biTb B XOpOWeEeM Ten/0BOM KOHTaKTeé C MULWEHHOW o6nacTblo.
PekomeHayeTcs, 4TO6bI TONLWMHA CNOA CBA3YOLWeEW Xnakoi cpegbl He npeBbiwana 0,1 MM, a ee KO3 puLneHT
nornouweHnsa 6ol paBeH KOS PULNEHTY MOrNOLLEHNS MUWEHHOW o6nacTu. B npoTMBHOM cnyvyae TonwuHa
CBA3YyHOLWEro cfosa Ao/mkHa 6biTb MeHee 0,05 mMm.

MpumeyaHune — TonwmHa cnosi 1 MM cuMTaeTca npuemaemoit Ana onpefeneHnst NoBbILLEHUS TemnepaTypbl B
KOHLie CTaHAapTHOro BpeMeHn 061yueHnst. OaHako Npu UccnefoBaHnn 6oee KOPOTKUX Nepuoaos 06aydeHns unu ans
onpefesnieHnsi CKOPOCTH MOBbLILLEHNS TeMMepaTypbl MOryT NOTPe6oBaThCs 1 6ONee TOHKME CrIoW.

f) TonwmnHa TepmoasieMeHTa N matepuana A9 ero NpuUKNenBaHusa fO/HKHA O6blTb MeHee 25 MKM.

n) MNornoweHue (kak npousBefeHWe TOJWMHBI Ha KO3 MUUUEHT NOrNOUW,eHNa) TepMO3sileMeHTa #
MaTepuana AN ero npuknewBaHna AO/MKHO 6bITb MeHee 0,1 ab.

h) B npepenax OKpy>XHOCTU pafuycom, Ha 25 MKM npesblllaowmm pagnyc TepMoasieMeHTa, He J0JIKHO
6blTb HMWKAKUX CBA3aHHbIX C HAM OOBEKTOB, OTpaxallWnx ynbTpa3Byk B NOMNepeyHOM HanpasnieHun. MeTku
AN nonepeyvyHon tctmpoBkn (cM. 5.1.9) He JO/IXKHbI 3HauyMmo (6onee 1 %) oTpaxaTb 3HEPrN0 B CTOPOHY
KOHTPO/IbHOW TOYKMW.

i) OTKNMK TepMO3/IeMeHTa U NOAKNIOYEHHOW K HEMY 3/1eKTPOHHOM CXeMbl (T.e. BO3pacTaHue BbIXOA4HOrO
curHana B npegenax ot 10 % o 90 % ero KOHEYHOTO 3HAYEHUSA) Ha CKaYOK TemnepaTypbl 40/DKEH NPOUCXOAUTb
3a BpemMs NpoAO/XUTENbHOCTbI He 60nee 20 % Bcero BpeMeHn 06ydyeHus.

MpumeuyaHune — Bpemsi 06/1y4eHNss MOXET 6biTb HAMHOIO KOpoye CTaHAAapPTHOro BpemeHu 06/1yyeHus. Ha-
npumep, 06/ydYeHne NpPoao/IXUTENLHOCTLIO OKO/I0 1 C MOTYT MPUMEHSTH A1 IOCTUPOBKU TEPMO3/IeMEeHTa OTHOCUTE/IbHO
LieHTpa yNbTPa3ByKOBOrO Myuka.

j) UTto6bl yaoBnetBoputb TpeboBaHuam 5.1.1, TepmMO3anieMeHT AO/IXeH ObITb cAenaH M3 marepuanos,
[0CTATOYHO YCTOWUYMBBIX K KOHTAKTy C OKpyXalwWwnmn ero MMWEeHHONW o6nacTblo M Cpefon ANna akycTuye-
CKOro KOHTakTa.

k) MorpewHoCTb wn3MepeHUA TemnepaTypbl, CBfA3aHHadA C MNepeHOCOM Tensa B MaTepuanax,
NPMMEeHAeMblX B TEPMO3/1eMeHTe, A0/XHA 6biTb MeHbwe 10 % npu U3MepeHUax ynbTPasBYKOBOTO MNyyka
Cc pokanbHoOli obnacTeto (Ha ypoBHe MUHYC 6 AB) gnameTpom, paBHbIM 2 MM, U Npu 06GNYYEHUN B TeyeHue
3 MuH. CooTBeTCTBME 3TOMY TpeboBaHUIO NPOBEPAT MEeTOAOM, U3/10XKeHHbIM B D.5 npunoxeHusa D.

) MNMorpewHoOCTb M3MeEpPeHNa TemnepaTypbl, CBA3aHHas C MOBbIWEHHbIM HarpeBoM TepPMO3/IEMEHTA,
AOMKHA 6bITb MeHblwe 10 % npu M3MepeHUsax ynbTpa3BYKOBOro nyyka ¢ (hokasnbHoOl o6nacTblo (Ha ypoBHe
MUHYyC 6 oB) anameTpom, paBHbIM 2 MM, U Npu 061yYeHUn B TeyeHne 3 MmH. CooTBeTCTBUE 3TOMY TpeboBaHMIO
NpoBepPAT METOAO0M, U3N0XeHHbIM B D.5 npunoxexHusa D.

T) O6nacTb, OorpaHMyeHHass ANHWEN, oTcTosAWeln Ha 5 MM OT BTOPUUHbIX KOHTAKTOB BHYTpPM TecCT-
06beKTa C TepMO3/1eMEHTOM, JO/MKHA 6bITb 3aljuuieHa oT BO34EelCTBMSA YNbTPa3BYKOBOro nyuyka.
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6.2 DieKTpoHHadaA cxemMa YYBCTBUTE/IbHOIO 3/1eMeHTa

OTKAMK 3N1EKTPOHHON cxeMmbl (T.e. BO3pacTaHWe BbIXOAHOTo curHana B npegenax ot 10 % go 90 % ero
KOHEYHOro 3Ha4YeHus) Ha cKkauyok TemnepaTypbl AO/DKEH NPOUCXOANTb 3a BpeMS MPOAO/IKUTENBHOCTLIO He 60-
nee 20 % Bcero BpemMeHU ob6ydYeHus.

MpumeuaHue — Bpemsa 06/yyeHUs MOXET GblTb HAMHOMO KOpoye CTaH4ApPTHOro BpeMeHU 06/yyeHus. Ha-
npumep, 06/ly4eHne MPOAO/HKNTENBHOCTLI0 OKOI0 1 C MOTYT NPUMEHSTb 411 OCTUPOBKA TEPMO3/IEMEHTA OTHOCUTE/IbHO
LleHTpa Y/IbTPa3ByKOBOrO Nyu4Ka.

NnHeapusaumna oTknnka Tepmonapbl, NpeAycMOTPeHHAs B 3/1I€KTPOHHOI CxeMe, KOppPeKTHa TONbKo AN
Tepmonap onpefesieHHbIX TUMNOB, yKa3aHHbIX N3rOTOBUTE/IEM 3/TIEKTPOHUKW. ECNn npuMeHatoT TepMmonapy, Tun
KOTOPOI HEe OroBOpPEH U3rOTOBUTENIEM, TO CriegyeT U3MepPATb HanpsXeHne Ha BbiBOAax TepmMonapbl Hemocpea-
CTBEHHO MW KOppPeKTMpoBaTb pe3ynbTaTbl U3MEPEHUS TakuM o6pa3om, 4To6bl y4yecTb BAWSHUE NIMHeapusa-
LUK B 3N1eKTPOHHOI cxeme.

TemnepaTtypa Ha BTOPWYHbIX KOHTakTax (BHYTPM MAM Ha MOBEPXHOCTW TecT-06beKkTa C TEPMO3/IEMEH-
TOM) He Jo/mKHa N3MeHAaTbcs 60nee yem Ha £ 0,1 °C B TeyeHne 3 MUH. Takyt cTabunbHOCTbL MOXHO obecne-
YNTb, €CNN NPUMEHATb CneynanbHO OXNaxAaemble KOHTaKTbl WM TEPMOWU30/INPOBAaHHbIE KOHTaKTbl C Cylie-
CTBEHHO 6ONbLIOKA TEeNnN0BOW MHEpPLUEN.

7 TpumeHeHne 610Ka A1 TEPMUYECKNX UCTIbITaAHNA

7.1 O6wWwwne NosoXeHUs

B sTom pasgene gaHbl TONbKO o6uWuMe pekomeHgauuu. bonee noapo6GHbie pekomMeHAauun No Bbl6Opy
dum3nyeckon moaenn cpenbl U napaMeTpoB MULWEHHOW 061acTu NpuBeAeHbl B NpunoxeHun B, a ykaszaHus
no npoueaype naMepeHuihi — B npunoxeHun F

Ons Bbi6GpaHHOW (PM3NUYECKO MOLENN TKaHW cnepyeT BblbpaTb COOTBETCTBYHOLULME €l KaHal U3 UMU-
TUPYHOLWeENA TKAHN N TECT-06bEKT C TEPMO3/IEMEHTOM.

MpuMeuyaHu e— Ons yao6cTBa TECT-06bEKT C TEPMO3/IEMEHTOM 06bIYHO NPUMEHSIIOT NPU KOMHATHOI Temne-
paTtype, 0fjHaKO MOXHO BbI6paTh U Apyroii TeMnepaTypHblii AnanasoH okpyxaiolei cpefbl.

Mocne ycTaHOBKM TepMoO3/eMeHTa Ha BblbpaHHOe pacCcTOossHME OT JaTyuka crnefyeT OTbHOCTUPOBATb
ero noJsioXXeHne OTHOCUTENIbHO OCMK Y/NbTPa3BYKOBOIo Nyuka.

[Ona BbI6pAHHOrO paccToAHNA Mexay AaTYMKoM U PU3NYecKo MoAeNnblo TKaHW cnefyeT nNpaBUIbHO
onpefenunTb 3aTyxaHue, 4To6bl peann3oBaTb €ro B KaHasie U3 UMnTUpyrLwen TkaHn (cMm. B.4 npunoxeHusa B
N pUCYHOK 3). 3HAYeHMe 3TOro 3aTyxaHus A0XHO 6biTb BHECEHO B MPOTOKON. Ecnn 3HayeHMe BHECEHHOrOo
3aTyxaHus oT/imyaeTcs OT 3HauvyeHus, Tpebyemoro gns Bbl6paHHOW PU3NYECKON MoAenn TKaHuU 6onee yem
Ha + 0,2 ob, TO B N3MepeHHOe 3HayeHne MOBbIWEHNA TeMnepaTypbl HeobxoaMMO BBecTuM nonpasky. OTKoOp-
pekTupoBaHHOE 3Ha4YeHue MNOBbIWEHNA TeMmnepaTypbl crefyeT BbIYUCAATb U3 €r0 U3MEPEHHOro 3Ha4vYeHus u
YyCTaHOB/IEHHOTO 3aTyxaHusa. Ecnn peanbHoe 3HayeHue 3aTyxaHWs B KaHalle U3 UMUTUPYKLW,ERn TKaHW Ha
XA B MeHblue TpebyeMoro 3HayeHus, TO KOPPEKTMPOBAHHOE MOBbIWEHNE TeMnepaTypbl onNnpefenaT Kak

KOppeKkTupoBaHHOe 3HayeHWe MOBbIWEHNA TemnepaTypbl = W3MEPEHHOE 3HAyeHWe MOBbILWEHNA
TemnepaTypbl, YMHOXeHHOoe 10~x1°.

PekomeHayeTcs, 4TOObl CKOPOCTb M3MEHEHUA TemnepaTypbl B TeyeHne 10 ¢ HenocpeACTBEHHO nepefj
HayasoM Kaxnoro namepeHusa He npesbiwana £ 0,002 °C «c-1. 3Ty CKOPOCTb c/iefyeT BHECTU B MPOTOKO/I.

MpumeyaHne — 3Ty peKOMeHAALNIO MOXHO He CO6I'IPO,CI,aTb, eCc/in 3apaHee U3BeCTHO, YTO KOHeYHOoe nosbllle-
Hue Temnepartypbl 6y,u.eT CyulieCTBeHHO 60nbLIe norpewHocTuH, BbI3BaHHOW €e HayasibHbIM U3MEHEHUNEM.

MoBbiWeHNE TemnepaTypbl cneayeTt U3MepsaTb B TeyeHUe cTaHOapTHOro BpeMeHU o06aydeHus. Ecau
BO BpeMsA 06/1y4eHna NPpoOUCXoAUT Kakoe-nmbo oxnaxpeHne UM Harpes, He CBA3aHHble C 06/1y4YeHMeM, TO Ha
3T0 crieflyeT BBECTU COOTBETCTBYIOLLYIO MONpPaBKy.

Ecnun TpebyeTcs, TO NOBbIWEHWE TemnepaTypbl B yCNoBuAxX nepdysnn (KpoBOTOKa) cnefyeTt pacCynThbl-
BaTb B COOTBETCTBUMU C 7.2 UK UCMNOMAL3YA NPUBAMXKeHNA, 6asupyrowmecs Ha COOTHOWEHUN, NPUBEAEHHOM B
npunoxexnun E.

7.2 Mepdys3na (KPOBOTOK)

Ecnn TpebyeTcs, TO noBbiWeHWe TeMmnepaTtypbl B YCN0BUAX nepdy3nn (KpOBOTOKA) crnefyeT pacCUUThI-
BaTb W3 3HAYEHWUSA MOBbIWEHUA TemMnepaTypbl, MI3MEPEHHOTO Ha 6/10Ke A/19 TEPMUYECKUX UCNbITaHUA 6e3
nepdysunun, no cnefyrow,emy COOTHOLIEHUIO
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Aperf(C 0 — unperfr.Oe "T+-Je r/TTperf(r,

lo
roe 1 — BEKTOP MOJIOXKEHUS;
f — Bpema c Hauyana o6ny4yeHus;
T — TMOCTOSIHHAsi BpeMeHu nepdysun 415 MULWEHHON o6nacTu;
perf noBblWEHNe TeMnepaTypbl, NOSy4YeHHOE B YCNOBUSAX Nepdy3uu;
Funperf M3MepeHHOE MOBbLIWEHWE TeEMNEPATYPbl, MOSYYEHHOE B YC/IOBUSIX OTCYTCTBUS mepdy3uu.

Bonee nNoApo6GHY UHOPMALMIO MOXHO HaiTK B NnpunoxeHun E.

MpumeyaHne — ITO COOTHOLLEHME NpeAMnonaraeT, YTo oxnaxaeHne us-3a nepgysnn AoCTaTouHo TOUHO Npes-
CTaBnsieTca «Mojenbio Pennes» B ypaBHEHUM MepeHoca TennoTbl B TkaHu [2].

a)

1— patyvk; 2 — KaHa/l U3 UMUTUpYloLWer TkaHu; 3 — cpega
0N aKyCTUYeCKOro KOHTakTa; 4 — TepMOo3sieMeHT; 5 — TecT-
06BEKT C TEPMO3/IEMEHTOM

PucyHok 1 — Cxema KOHCTpykuun 6/10Ka
O TePMUYECKUX UCMNbITaHU

1— OKHO; 2 — TEpPMO3/IEMEHT; 3 — K 3/IEKTPOHHON cxeme; 4 —
MuweHHasa obnacTtb; 5 — kopnyc; 6 — KOHTaKTHas >XWAKOCTb;
7 — TbiibHaA obnacTb

PucyHok 2 — CxemMa KOHCTpYKUMn TecT-o6bekTa
C TepMO3/IEMEHTOM

b)

a) — Ha HaumeHbllem pacctosHumn dO L = LO;
b) — Ha pacctosiHun d >dQ L = L0 + L'nc (d — dQ

PucyHok 3 — CxemMa KOHCTPYKLMM 6/10Ka A1 TEPMUUECKUX UCMbITAaHNI ANs ABYX PA3NYHbIX PAcCTOSHWIA 1 noTepb
Ha NpoXoXjeHne L, COOTBETCTBYOLWMX BbIGPaHHON (DU3NUEeCKoi MoAenun TkaHu
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MpunnoxeHue A
(cnpaBo4HOE)

O6ocHOBaHue

Al BBepeHue

B npunoxeHun B paccMoTpeH psg hu3nvecknx mMogeneli TKaHW, COOTBETCTBYIOLMX Pa3/IMYHbIM NPUMEHEHUAM
[LMarHocTM4ecKoro ynbTpassyka. s U3MEPEHUsi MOBbILEHWSI TEMNepaTypbl, COOTBETCTBYIOLLEr0 3TUM MOAENSM TKaHW,
HEO6X0AMMO OMNpeSEeNnTb TUM TECT-06bEKTA, COOTBETCTBYHIOLLLETO KaXaoii Mogenn. B HacTosem cTaHgapTe nokasaHo, Kak
pekoMeHAyeTCcs BblpaxaTb CBOWCTBA (PU3NUECKUX MOAeseil TKaHu, YTo6bl onpefennTs TPeboBaHUS K TeCT-00bekTaM.
B HacTosilLeM TNPWIOXEHUN MPUBELEHbI Takke o6lWue Tpe6oBaHWs, Heob6XxoguMble AN NPOBEAEHUS U3MEpPeHWii c
MOMOLLIbIO TECT-06BEKTOB B TPEBYEMbIX YC/IOBUSIX M KOTOPbIE MOXHO NOBTOPUTb B Pa3/IMUYHbIX YCOBUSX.

A.2 Vicnonb3oBaHWe 3KCMepMMeHTasIbHOro MeToga UChbITaHui

TeopeTuyeckoe NPeAnoNOXEHNE O 3HAYEHUM MOBbIWEHUSI TEMNepaTypbl B UArHOCTUUYECKNX Y/bTPa3BYKOBbIX MO-
NAX TpebyeT TOUHbIX 3HAHMIi NapaMeTPOB akyCTMUYECKOro Noss, TakMx Kak BbIXOAHAS MOLLHOCTb, pasMmepbl YbTpasByKo-
BOTO Nyyka 1 yactoTa. MpeanosioXeHns o BAUAHUM 3 DEKTOB HE/TMHENHOrO PacnpoCTPaHeHUst MU CNOXHbIX npoduneit
YNbTPA3BYKOBOTO Myyka TPYAHO peanu3oBaTb. MO3TOMYy 3KCNepuMeHTaslbHble MeToAbl MCMbITaHuii npeanonaralT M3mMe-
peHus NoBbIWEHMS TeMnepaTypbl B TOUHO OFOBOPEHHLIX YC/OBUSIX, HE YUMUTbIBAIOLWMX YKAa3aHHbIE Bbille WCTOYHMKU He-
onpeaeneHHocTU. TeM He MeHee 3TV YC/IoBUA GyayT TakuMU, NPU KOTOPbLIX NOBbILIEHME TemnepaTtypbl 6yAeT HacTO/bKo
MasibiM, YTO OHO He MOXeT 6blTb U3MEepPeHO B IKCMEepUMeHTe, a TeopeTuyeckne MeTodbl GyayT NPUMEHUMbl UL B OT-
[enbHbIX cnydasx. MoryT UMeTb MecTo U Apyrue ciyvau, Tpebyloume NpuMeHeHUs anbTepHaTUBHLIX METOA0B, 0COBEHHO
ANS yyeTa pasfiuHbIX KNUHUYECKUX cUTyauuit. OTHOCUTESbHbIE MPEUMYLLECTBA aNbTepPHATUBHLIX METOA0B CTaHAAPTM-
3auuy yNbTPa3BYKOBbIX MOJIEN C TOUKM 3PEHUS MX CMOCOBHOCTU Bbi3blBaTb HArpeB GYAyT BbISICHEHbI MPU PACCMOTPEHUM
pasfiMUHbIX NPUMEHEHW yNbTpasByka v pa3paboTke CTaHAAPTOB, YUMTbIBAOLWMX BCE acnekTbl aTol npo6nemMsl. MoaTomy
nporpamMma pa6otT M3K npegycmaTpuBaeT pa3paboTky CTaHAAPTOB Kak A5 3KCNepUMEHTasbHbIX, Tak U TEOPETUUYECKMUX
MEeTO/l0B MCMbITaHUA.

A.3 CB#A3b C Ten/ioBbIM UHOEKCOM

Mo onpegeneHunto TennoBok uHgekc (TI) sABnseTcs anrebpanyeckon Komb6uHauuel napameTpoB akKyCTMYecKoro
nons. Cam no cebe Tl He aABnsieTCs (PU3NYECKON BE/IMUMHON M NO3TOMY HE MOXET ObiTb M3MEpeH HenocpeacTBEHHO.
dopmyna ana pacyeta Tl ocHoBaHa Ha onpefesieHHOM MpeAnoIoXeHUN O MOAENU TKaHW, B KOTOPOI pacnpocTpaHseTcs
yNbTpasBykK, W Ha onpefeneHHbIX NpeAcTaBNeHNaX O CNEKTPaslbHOM COCTaBe aKyCTUYeCKOro CUrHana M NpoCTPaHCTBEH-
HOM pacnpefeneHnu MHTEHCUBHOCTM B Y/IbTPA3BYKOBOM MyYkKe.

PaccMOTpeHHbI B HacTosleM cTaHaapTe 610K A1 TEPMUYECKUX UCMbITaHU NpefHasHayeH Ans U3MepeHus
NOBLILLIEHNA TemnepaTypbl B YCNIOBUSIX, COOTBETCTBYHOLLMX BblGpaHHOlU (hu3nuyeckoli Moaenn TKaHu, U 3TO MOBbILEHME
Temnepartypbl ABAseTcs (hU3NYECKOW BesIMUMHOMN, KOTOPYH MOXHO M3MEpPWUTb HEMOCPEACTBEHHO.

MoBbiWeHne TeMnepaTypbl BHYTPU nauueHTa BO BPEMS ero 06/yyeHns He COOTBETCTBYET MOBbILEHNIO TemnepaTty-
pbl, K3MEPEHHOMY C MOMOL b 6/10Ka A/11 TEPMUYECKUX UCMbITAHWA; B KOIMYECTBEHHOM MPeACTaBMEHUN OHO He COOoT-
BeTcTBYeT Tl. B HacTosWeM cTaHAapTe onpefesieH MeTo 3MepeHns hn3nyeckoii BeNnUmHbl, COOTBETCTBYIOLLEA Mexay-
HapogHoli cucteme eanHuy, CY 1 BOCNPOM3BOAMMOIA Kak Npy NOBTOPHbIX M3MEPEHUAX, Tak U B Pa3/IMYHbIX n1abopaTopusix.
3T0 NO3BOMSAET NPOBOAUTL MeXabopaTopHble CAMYEHUsi pe3yNbTaToB M3MEpPEHWU i NapameTpoB Y/bTPa3BYKOBbIX Nonel
CO crneunasibHO OrOBOPEHHLIMU WM MOPOroBbIMK 3HAYEHUAMU. KnuHMyeckas 3Ha4YMMOCTb abCO/OTHBIX 3HAYEeHWlA n3me-
PEHHOrO MOBbIWEHNS TeMNepaTypbl 3aBUCUT OT TOr0, HACKOMIbKO CBOWCTBA (PU3NYECKO MOAENU TKaHU COOTBETCTBYHOT
XapakTepucTnkam TKaHW YesioBeka WM KOHKPETHOro nauueHTa. PacCMOTpPEHHble B HACTOsILWEM cTaHAapTe dusnyveckme
MOZAenn TKaHW OTHOCATCS K Ye/I0OBEYECKOWN TKaHW BOOOLLE M HE yunTbIBAOT MHAUBUAYANbHbIE OCOBEHHOCTU nauuneHTa.

PaccMoTpeHHble B HACTOSILLEM CTaHAapTe NPeanosioXeHns 06 akyCTMYecKMX CBOMCTBaxX PM3MUYecKux mogenei
TKaHW OT/IMYaloTCA OT TEX, KOTOPbIE 3an0XeHbl B hopmyny ans Tl. MoaToMy n3MepeHHoe 3HauYeHne NoBbILEHUsI Temnepa-
Typbl 1 3HayeHne Tl AnWb KOCBEHHO COOTBETCTBYIOT APYr ApYry. B npuHUMne MOXHO co3daTb husnyeckyto Mmogenb TKa-
HW, Nexallyo B ocHoBe onpegenerus Tl. OgHako faxe B 3TOM cnyvyae 6yayT MMETb MECTO pasfinums Mexay U3MepeHHbIM
M pacyeTHbIM 3HauYeHusAMU T, Tak Kak MOrpeLIHOCT U3MEPEHNIA NPU MOMYYEHUU 3TUX 3HAYEHWI ByAyT pasHbIMK, a Takke
NoOTOMY, YTO MNOBbILIEHME TemnepaTypbl B TECT-O6bEKTE C TEPMO3/IEMEHTOM COOTBETCTBYET peasibHbiM napameTpam
CneKTpa 4acToT CUrHa/ia 1 NPOCTPAHCTBEHHOIO pacnpeAeneHnss UHTEHCMBHOCTU, a pacuyeT Tl ocHoBaH Ha onpefeneHHbIX
YNPOLLEHNAX.

A.4 Bnuaxne nepdyysumn

PaccMOTpeHHblE B HACTOSILLEM CTaHAapTe TECT-06bEKTbI C TEPMOI/IEMEHTOM HE UMUTUPYIOT 3P EKTbI KPOBETO-
Ka. BivsiHne nepdoy3nn MOXET 6biTb YUTEHO MaTeMaTUuecku B NPEANOIOKEHNM, UTO ee NPEeACTaB/SIOT B BUAE «MOLENN
Pennes», Kak 3TO pacCMOTPEHO B NpuaoxeHun E. AunanasoH 3HA4YeHWi MOCTOSIHHOW BpemeHu nepdy3un npeanonaratoT

9
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06bIYHO paBHbIM OT 700 go 1000 c npw onpegeneHun 6e3onacHOCTM ybTPasBYKOBOro Bo3geincteus [1], [2]. 3To Bpems
CYLLEeCTBEHHO 60/blle CTaHAAPTHOrO BPeEMEHU 06/1yyeHUs (B HacTosileM cTtaHaapTe — 180 c), u noaTomy nepdpysusi
Masio BAUSIET Ha pe3y/bTaTbl M3MEpPeHUsi MOBbILEHUS TemnepaTypbl. B TKaHAX C MI0OXMM KPOBOCHAGXEHWEM BMsIHUE
nepdy3nn Ha NoBbILIEHWE TEMMNepPaTypbl elle MeHblue. OfHAKO B TKAHSAX C XOPOLUUM KPOBOCHAGXEHMEM U ANS1 LLMPOKUX
yNbTPa3BYKOBbLIX My4YKOB OX/1aXAeHWe 13-3a nepdysumn 6yaeT Cyu,ecTBEHHbIM 1 ero cnefoBaso 6bl yunTbiBaTh. B kayecTBe
npumepa B Tabnuuax Al n A.2 npuBefeHbl 3HAYEHUS OTHOLUEHUSI MOBbILEHWUA TemnepaTtypbl B Henepgy3vpoBaHHOM
1 nepdy3nMpoBaHHOW TKaHAX A/ Y/IbTPa3BYKOBOrO Myyka ¢ FayccoBbiM MPOUIEM WHTEHCUBHOCTM, pacCuMTaHHble AN
TECT-06bEKTOB C TEPMO3/IEMEHTOM TUNoB A 1 C. 3TV pe3ynbTaTtbl NOJyYeHbl MeTodamu, U3/10XeHHbIMU B [17], B npes-
NnonoXeHun 6eckoHeYHOl cpefbl pacnpocTpaHeHus.

C TOYKM 3peHMs1 6Ge30MacHOCTM M yuuTbiBasi, UTO Nepdysunsl, Kak NpaBuio, He3HAUYMTE IbHO BAUSIET Ha MOBbILLEHMEe
Temnepartypbl B TeYeHMe CTaHAAPTHOr0 BPEMEHU OGJIyYEHUsi, ee MOXHO He MPUHMMaTb BO BHMMaHue. OfHako ecnu
TeCT-06bEeKTbI C TEPMO3/IEMEHTOM MPUMEHSIOT AN151 OLLEHKM NOBbLILLEHUSI TEMMepaTypbl B TedyeHue 6osee ANTENbHOro
BPEMEHU O6MYyYEHNUA WKW OHU UMWUTMPYIOT XOPOLUO Mepdy3vpoBaHHble TKaHW, TO B/MsIHUE nNepdy3un pekoMeHAyeTcs
yuUTbIBaTh.

Ta6nunua Al — OTHOWeEHME MOBbILEHWA TemnepaTypbl B Nepdy3upoBaHHOl M Henepdy3MpoBaHHOW TKaHAX AN
HepOKyCMpOBaHHOro Y/IbTPa3BYyKOBOro Myyka Cc ayccoBbiM NpodunemMm WMHTEHCMBHOCTM AnameTpom oT 0,1 go 10 mm (Ha
YypOBHe MUHyC 6 AB), paccumTaHHble A1 TeCT-06beKTOB C TepMO3/IEMEHTOM TuUna A AN NOCTOSAHHOW BpemeHu nepdy-
3umn oT 32 go 3160 c nocne o6nyyeHns B TeueHne 180 c

OTHoLWeHne NOoBbILEHUs TemnepaTtypbl 418 NOCTOSHHON BpemeHu nepdysuu, ¢

Paguyc, mm

32 56 100 178 316 562 1000 1780 3160
0,10 1,23 1,16 111 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 1,19 111 1,06 1,04 1,02 1,01
3,16 2,33 1,78 1,45 1,26 1,14 1,08 1,05 1,08 1,01
5,62 2,94 2,09 1,60 1,33 1,18 1,10 1,06 1,038 1,02
10,00 3,65 2,42 1,76 1,41 1,22 1,12 1,07 1,04 1,02

Ta6nunua A.2 — OTHOWeEHME NOBbIWEHWA Temnepatypbl B Nepdy3npoBaHHOW M Henepdy3MpoBaHHOW TKaHAX ANs
HedpOoKyCpOBaHHOIO Y/IbTPa3BYyKOBOro nyyka C ayccoBbiM Npodiunem WMHTEHCMBHOCTM AvameTpom oT 0,1 go 10 mm (Ha
YPOBHe MUHYC 6 AB), paccuntaHHble NS TeCT-O6bEKTOB C TepMO3aneMeHTOM Tuna C Ans NoCTOSHHOW BpeMeHn nepdy-
3umn o1 32 go 3160 ¢ nocne o6nyyeHuss B TeuerHne 180 c

OTHoLWeHne NOoBbILWEeHUs TemnepaTtypbl 418 NOCTOSIHHON BpemMeHu nepdysuu, ¢

Paguyc, mm

32 56 100 178 316 562 1000 1780 3160
0,10 2,66 191 1,50 1,28 1,16 1,09 1,05 1,03 1,02
0,18 2,66 191 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 1,038 1,02
0,56 2,69 1,93 151 1,28 1,16 1,09 1,05 1,03 1,02
1,00 2,77 1,96 1,53 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 1,19 111 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

10
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MpunnoxeHve B
(cnpaBo4HOE)

KnvHnyeckne n usnyveckne mMopenmn TkaHu

B.1 KnuHunyeckue mogenu

KnuHuyeckne Moaenu, nNpuMeHsieMble A5 onpeAesnieHnsl NoBbIIEeHUs TemnepaTypbl nof Bo3aeiicTBuem meau-
LIMHCKMX Y/IbTPA3BYKOBbIX ANArHOCTUYECKMX NoMelt B CTAHAAPTHBIX YC/IOBUAX, PEKOMEHAYETCS BbIGUPaTb M3 TEX, YTO Npu-
BeAeHbl B Tabnuue B.1, ecniv ToNbko He GyAeT cTaHAapTu3oBaHa Apyras noAxoasilast Moaesb.

Ta6bnunuyua Bl

O603HauveHne
Twvn VICCI'Ie,CI,OBaHVIVI I'Ipmmep KNWHNWYECKOro npuMmeHeHunsa Tun MULWEHHOI TKaHU KNNHUYECKOW
Moaenu
Msarkasa TkaHb PasnuyHble Msrkas TkaHb ST
BepeMeHHOCTb — 1-1 TpUMeECTp [OnnHa makyweuHoin o6nactu Msirkast TkaHb OB-1
(abfoMrHabHO)
BepemeHHOCTb — 1-i TpumecTp [nnHa makylweyHoin ob6nactu Msirkast TkaHb OB-TV
(TpaHcBarmHasbHO)
BepemeHHOCTb — 2-i 1 3-ii TpUMeECTpbI ®deTanbHbIN flonnep — npasas wn  Msrkas TkaHb OB-23D
neBas apTepun MaTku 1 NynoBuHa
Koxa/msrkaa TkaHb Pa3nnyHble Koxa/msirkas TkaHb SST
Msrkaa TkaHb/KOCTb PasnuuHble Msrkasa TkaHb/KOCTb STB
BepemMeHHOCTb — 2-i1 1 3-ii TpUMeCTpbI OnameTp TemeHun/abaoMumHanbHoe MsArkas TKaHb/KOCTb OB-23
nuccnefosaHve nnoga
["onoBa HOBOPOXAEHHOIO ViccnepoBaHns mosra yepes Mo3r HoBopOXAeHHOro/ NH
poaHNYOK (Manoe 3atyxaHue) MSArkas TKkaHb
UpecuepenHoe uccneposaHne B3pOCnoro lccnegosaHus mosra Mo3r/kocTb B3pOCNOro CR
Msirkasi TkKaHb/BO34yX ViccnepoBaHnst Nerkoro unn KUWoK Msrkas TKaHb/BO34yx STA

B.2 TeCcT-06bEKT C TEpMO3/1IEMEHTOM

MuweHHasa 0651acTb AO/MKHA BKIOYATh TEPMO3/IEMEHT, BHEAPEHHbIN B TKaHb, UMUTUPYIOLLYIO MaTepuan MULLEeH-
HOW TKaHW, 1 NpvHagnexaTb K OA4HOMY U3 CrefyoLnx NaTu TUNoB:

- A (MArkasi TkaHb) — TePMO3M1EMEHT, BHeApPeHHbI Ha rMy6uHYy 5 MM B MULLEHHbI MaTepuan U3 MSArkol TKaHu
TOMWMHOW 10 MM.

- B (koxa/Msirkas TkaHb) — TePMO3/IEMEHT Ha Hapy>XHO! NOBEPXHOCTU UMUTUPYIOLLLEN KOXY TKaHWU TOJLLMHOW 2 MM,
NOKPbIBAKLWEA MULWEHHbI MaTepuasn, UMUTUPYIOLWMNIA MATKYIO TKaHb, TOAWMWHON 10 MM. KOHTPObHO TOUKOl ABNseTcs
TEPMO3/IEMEHT Ha BEPXHEN MOBEPXHOCTM TeCT-06bekTa.

- C (mArkas TKkaHb/KOCTb) — TEPMO3N1EMEHT, BHEAPEHHbIV Ha rNy6uHYy 2 MM B MULLEHHbI MaTepuan TOMLMHOM
5 MM, MMUTUPYIOLWMIA KOCTWU Naoga WM MOKPbITbIi C 06eMX CTOPOH MULLEHHbIM MaTepuasioM U3 MArKOW TKaHW TOSLLMHOW
2 MM. KOHTPO/IbHO TOYKOW ABMASETCS TOYKa Ha MOBEPXHOCTU KOCTU, Bankalileli kK npeobpasoBaTtenio, pacnosioKeHHOMY
HenocpefCcTBEHHO Haf TEPMO3/IEMEHTOM.

MpumeuaHue — Tak kak TepMO3NEMEHT Tna C HaxXoAWTCA BHYTPW TKaHW, VUMUTUPYIOLER KOCTb, TO MOBbI-
LeHVe TeMnepaTypbl 06bIYHO 60/bLLE, YEM B HOMUHA/ILHON KOHTPOJ/IbHOW TOYKe, HaXoAsWeNcss Ha NOBEPXHOCTU KOCTU.

- D (4epenHoi) — MULLEHHBIN MaTepuas U3 MArkoi TKaHW TOMLLMHON 3 MM, MOKPbIBAKOLWMIA MULLIEHHbI MaTepuan
TOMIWMHON 2 MM, UMUTUPYIOLLMIA YepenHy KOCTb B3POC/IOr0 YesioBeka, C TEpMO3/IEMEHTOM, pasMelleHHbIM Ha AasbHel
CTOPOHE KOCTHOro MaTepuana, 3a KOTOpOi pacnosiaraetcsi MULIEHHbIA maTtepuan n3 MSArKoW TKaHW TOAWMHOW 5 MM.
KOHTPOMbLHOM TOUKOW SIBASAETCA TOYKa PacrnonoXeHUss TepMOo3sieMeHTa Ha NOBEPXHOCTW KOCTW, Hambonee ygasnieHHoi
OT npeobpasosBarens.

MpumevyaHne — Tak kKak TepMo3/1eMeHT Tuna D HaxoAnTcA B KOHTpOI'IbHOVI TOYKe, paCI'IOJ'IO)KeHHOVI Ha ganb-
Hel CTOPOHE KOCTU, TO OH HenocpeaCTBEHHO MPUMbIKAET K TKaHu, VIMVITI/IpyPOLLI,eI?] KOCTb.

- E (MArkas TkaHb/BO3/yX) — TePMO3/1IEMEHT HAXOANTCA Ha 3a/iHell MOBEPXHOCTV MULLEHHOTO MaTepuana 13 Msrkoi
TKAHU TOMLMHON 5 MM, No3aAn KOTOPOro MMeeTcs Bo3ayX. KOHTpo/sibHas Touka coBnagaeT C MEecTOM PacrosfioXeHus
TEpMO3/IeMeHTa Ha NOBEPXHOCTU, pasfensatoueil TkaHb U Bo3ayX.
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PekomeHayeTcs, 4TO6bl MaTepuan NS MMUTAUUN MULLEHHbIX TKaHel cooTBeTCTBOBasI TpeboBaHMAM, nepeyuc-
NeHHbIM B pasgene B.3, a TepmoanemeHT — TpeboBaHuAM nogpasgena 6.1.

B.3 AkycTuyeckue n chmsnyeckre CBOMCTBa MaTepnanoB ANS MULEHHOW TKaHW, NPUMEHAeMbIX

B TECT-06beKTax C TepMO3/IEMEHTOM

PekomeHayeTcs, 4T06bl Matepuasnbl, NPUMEHSiEMble AN UMUTaAUUW MULWIEHHbIX TKaHeW, MpUBELEHHbIX B
Tabnuue B.1, uav ucnonb3yemble AN WU3rOTOB/IEHUA TeCT-OOGBLEKTOB C TEPMO3J/IEMEHTOM, WMenn dusnyeckne u
aKyCTUYyeckMe XxapaKkTepucTuky, ykasaHHole B Tabnuue B.2.

MpuBeaeHHble B Tabnuue B.2 3Ha4YeHUsA KO3(hMLMEHTOB NOrMOLWEHNA COOTBETCTBYIOT YacTote 3,5 MIL.

PekomeHAayeTcs, YTOObI YacTOTHAsA 3aBUCMMOCTb KO3(hdomumeHTa nornoweHns, npeacrasnsaemas 1 MULWEHHbIX
MaTepuanoB, UMUTUPYIOWLKUX MATKYH TKaHb, KOCTb M04a MaTepu M KOCTb B3pOC/MOro yenoseka, B Buge afm, nvena
nokasatesns m = 1,1 + 0,1. PekoMeHAyeTCA Takxe, 4YTo6bl TeMnepaTypHas 3aBUCMMOCTb KO3(hMUMEHTA MOrNoWweHns
MUWLLUEHHbIX MaTepuasioB, UMUTUPYIOLLNX MATKYIO TKaHb, KOCTb M/104a Matepu 1 KOCTb B3POC/IOr0 YesioBeka, bblia MeHbLUe
+1% °C-1.

3HauyeHus, npusedeHHble B Tabnmue B.2, COOTBETCTBYIOT AMana3oHy Temnepatyp ot natwc 19 °C go nnwoc 25 °C.

Tab6nuuya B.2 — TpeboBaHusA K matepuanam 415 MULIEHHOMW TKaHU NpU UX NPUMEHEHUN B TECT-06bEKTAX C TEPMO-
3/1EMEHTOM

KoadchuumeHt

AKycTUyeckmii CKopoCTb
HanmeHoBaHwue nornoLweHnsa Ha TennonpoBoAHOCTb, TepMONpoOBOAUMOCTb,

nmnegaHc, 3ByKa,
mMaTtepuana 3,5 My, BTm-1-K-1 10-6 m-2-c-1

106 kr m-2-c-1 M-c-1

nbcwm-1-Mru-1

Koxa 3,5%0,5 1,75 £0,25 1600 £200 0,34 £ 0,04 0,09 £0,02
Msrkasa TkaHb 0,44 + 0,04 1,55+ 0,15 1550 £150 0,5 +0,05 0,14 £0,03
KocTb nnopa 6,0 £1,5 3,0+0,6 2100 £600 0,5 +0,05 0,14 £0,03
KocTb B3pocnoro 15+5 6,5+1,0 3200+ 1600 0,4 £0,5 0,15 +0,03

MpumeyvaHusd

1 Ecnn B Kopryce TeCT-06bekTa C TepMO3/IEMEHTOM MMEETCH aKyCTUYeCKOe OKHO, TO PeKOMeHAYeTCs, 4TOObl
noTepu Ha NpoxoxneHue yepes Hero He npesbiwanu 0,15 b MIy-1, n oHW [OMXKHBI 6bITb U3BECTHBI.

2 OrpaHuyeHunsa No NoTepsiM Ha NPOXOXAeHWe yepes akyCTUYeCKoe OKHO CBSA3aHbl C HEOOXOAUMOCTbLIO, YTOObI OHU
He NpeBbIWan HaMMeHbLMX OCTaTOYHbIX NOTEPb Ha MPOXOXAEHUEe ANA PU3NYECKNX Moaener cpebl, NPUBEAEHHbIX
B Tabnuue B.3.

3 MogenvposaHue nokasaso, YTO MoBblWEeHWe TemnepaTypbl nocne o6syyveHus B TeyeHne 180 C TOHKUX CroeB
MaTepuana, UMUTUPYIOLLEro KOCTb, He OYeHb YYBCTBUTE/IbHO K U3MEHEHUAM KO3(ULMEHTA NOTNOWEHNS KOCTU, NOTOMY
41O ee KO3 PULNEHT NOINOLWEHNSA N Tak OTHOCUTE/IbHO BbICOK. MO3TOMY AOMYCK Ha 3TOT NapameTp A/1s1 KOCTU MOXeT ObITb
CYLLECTBEHHO 60NbLUNM.

B.4 CTaHOapTHble du3nyeckne Moaesnm

B Tabnmue B.3 gaHbl 06Lwme cBolicTBa (nU3nNYecknx Moaeneil TKaHn, COOTBETCTBYIOLMX LEeNsM HacTosLWero cTaH-
JapTa 1 NnpeAcTaBNAlLWMX KNNHUYECKME MoAenu, ykasaHHble B Tabnvue B.1.

B Tabnuue B.3 npeactasrieHbl:

- TUN MULIEHHbIX TKaHel, usnyeckne 1 TennoBbie CBONCTBA KOTOPbIX NpuBeAeHbl B Tabnvue B.2;

- TMN TecT-o6bekTa ¢ TepMoasieMeHToM (CM. pasgen B.2);

- HauMeHbLlee paccTosHe dO Mexay NOBEepPXHOCTbI0 AaTUMKa U KOHTPOJSIbHOW TOUKOW ANS HauxXyALWwunX YCnoBuii
MWHUMa/IbHbIX MOTEPb Ha MPOXOXAEHUE;

- HaMMeHbLIMe NoTepU Ha NpoxoxgeHue LO TKaHEMMUTUPYIOLWEro Martepuana mMexay NnoBepxHOCTbIO faTvuka u
KOHTPOJ/IbHOM TOUKOM NpU HaMMeHbLLEeM PacCTOsHUMU (CM. PUCYHOK 3 a);

- pndbdpepeHUnanbHbli KOSPULUMEHT NOTEPL Ha NPOXOXAEHMe L'inc TKaHEMMUTMPYIOLWEero Matepmana Mexagy
NMOBEPXHOCTbIO fAaTUMKa Y KOHTPOJIbHOW TOYKOW (CM. pUCYHOK 3 b).

[Ana cnpaeku B Tabnuue B.3 npuBeaeHbl Takxe:

- HOMWHaNbHOE 3HavyeHne KoahurumeHTa NornoWweHNss MUWEHHOW TKaHW;

- OCTaTOYHblE aKyCTUYECKME NOTepy Ha NPOXOXAeHue Lr TKaHeMMuTupylowero matepuana mexagy noBepXHOCTbHO
JaTynKa 1 NOBEPXHOCTbIO TECT-06bEKTa C TEPMOI/IEMEHTOM MPY HAMMEHbLUEM PacCTOSHWUM B NPeAnosioXeHnn, Yto
KO3 (PULMEHTbI 3aTyXaHUs U 3HAYEHNUS TOMLWUHbI MULWEHHON 061acTu COOTBETCTBYIOT HOMUHA/IbHBIM 3HAYEHUSIM.
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MpumevaHnsa

1 PasHOCTb 3Ha4yeHuin LOu Lr3aBuUCKT OT CBOICTB MaTepnasioB, MPUMEHAEMbIX BTECT-06bEKTE C TEPMOI/IEMEHTOM.

2 AundpbhbepeHumanbHbii KO3(hPULMEHT NOTepb Ha MPOXOXAEHWEe WCMOoNb3ylT ANA OonpejeneHus noTepb
Ha NPOXOXAEeHWe KaHasa M3 UMUTUPYIOWEN TKaHW MeXAy MNOBEepXHOCTbH AaTyuMka W MULLEHHOI TKaHblo npu
pacctosHusax, 6onbwmnx, yem dO. Hanpumep, ans pacctosHus d mexay NMOBEPXHOCTbI AaTyuuka U MULIEHHOW TKaHbio
noTepun Ha NPoOXoXAeHne mexay Humu onpegenstoT kak Lr+ L'inc (d — d0). Pa3HocTb 3HayeHuin LO n Lr 3aBUCUT OT CBOWCTB
mMaTepuanos, NPUMEHAEMbIX B TECT-OObEKTE C TEPMO3/IEMEHTOM.

3 Mpu umnTaumMm NoTepb Ha NPOXOXAEHUE MexAy NOBEPXHOCTbI0 AaTyUMKa U KOHTPOJ/IbHOM TOUKOM BaXHO y4ecTb
BCE MOTEepW Ha MyTU MPOXOXAEHWS yNbTpasByka. 3TO TpebyeT pacCMOTPEHUS MOTepb Ha NMPOXOXAEHWEe rpaHul pasgena
Mexay martepuanamu, a Takke notepb B HUX camux. [103TOMy TEPMUH «NOTEPU Ha MPOXOXAEHME» MNPUMEHAIOT, YTOObI
MCMNO/b30BaTb HE TO/IbKO 3HAYEHWe 3aTyxaHus UM KoaurumeHTa 3aTyxaHusl, HO U akyCcTU4eckme xapakTepucTuku ma-
TepuanoB. TeMm He MeHee, BaXHbIM napameTpoM ANS MULLIEHHOW TKaHW Npu ee HarpeBaHuu SBNSeTCA ee HOMUHAsbHbIN
KO3 hMLMEeHT NOroLeHns, NpMBeAeHHbIN B Tabnuue B.3. CneayeT 3ameTnTb, YTO A1 HEpacCerBaLWNX MaTepuasnos un
npy Masbix NOTEPSAX Ha rpaHunLax Ko3aULNEHTbI 3aTyXaHUs 1 NOINOWEHNSA PaBHbI.

Ta6nuuya B.3 — CraHgapTHble PM3NUECKre MOAENN TKaHU

s
=
o g E ; OcTaTouHble
[} —
g 5 I gf = YAenbHbii HomuHanbbii n;;s)i”e:ile
23 3 2= KO3thPULMEHT KO3t PUUMEHT P A
& s O6osHaueHue H o 5 ° - (npwn
o o o anMmeHoBaHne MULLEHHOU o Qo noTepb Ha nornouweHnsa
= KTMHN4YecKon I 4 = o HOMWHa/IbHbIX
5 @ Mogenn TKaHn a f % npoxoxageHne Ha MULLEHHOU KOC—)dJCbVIU,VIeHTe
o g o S g yactoTe 3,5 Mry, TKaHu,
c 3 3 £3 B-cm-leMMy-l  gB-cw-leMryl — |or oweHnd
= 2 z 3 AR ol ABEN W ¥ TOMMHE)3,
g § = aABMT -1
=
]
T
A ST Msirkas TKaHb 5,0 0,22 0,44 0,44 0,0
A OB-1 Msrkaa TkaHb 36,0 1,42 0,02 0,44 1,20
A OB-TV Msrkasa TkaHb 19,0 0,87 0,08 0,44 0,65
A OB-23D Msrkasst TkaHb 42,0 1,52 0,18 0,44 1,30
B SST Koxa/msrkaa TkaHb 0,0 0,0 He npumeHumo 2,5/0,44 0,0
C STB Msrkas TkaHb/KOCTb nnoga 2b 0,09 0,3 0,44/6,0 0,0
C OB-23 Msirkast TkaHb/KoCcTb nnoga  15,0b 0,91 0,25 0,44/6,0 0,82
C NH Msarkas TKaHb/KOCTb nsoga 30b 0,56 0,16 0,44/6,0 0,47
D CR Kocte B3pocnoro/markas o 54  Henpumenumo  25/0,44 0,36
TKaHb
0,44/
E STA Msrkaa TkaHb/BO34YyX 50 0,22 0,44 0,0

He npnmeHnmo

a He npuHATBI B pacyeT noTepu Ha MNPOXOX/JeHWe B Martepuasie akyCTUYeckoro OkHa B TecT-06bekTe ¢
TepMO3/1EMEHTOM.

b Ans TecT-o6bekTa TMna C 3TO0 paccTosiHue 40 NOBEPXHOCTU KOCTW (KOHTPO/IbHOM Toukm — cM. B.2), a He Ao
TepmoasieMeHTa.

MpumeyaHne — 3T mogenun B3ATbl u3 [18], [19].

B.5 KaHan 13 uMmutupytoulen TkaHm

AKyCTUYECKWiA MyTb OT NMOBEPXHOCTM AaTyuMKka A0 TeCT-06bekTa C TEPMOIIEMEHTOM A5 KaXAoN dom3nyeckol
MOZeNnn TKaHW UMUTUPYIOT NyTeM BBEAEHUA NOr/oWalolWero marepuana ¢ noTepsamMy Ha MpoXoXAeHne cpefbl Ans
aKyCTUYeCKOro KOHTakTa, pPaBHbIMM OCTaTOYHbIM MOTEPSAM Ha MPOXOXAEeHWe, pacCMOTpeHHbIM B B.4. [ina yyeTa
andpbepeHumanbHOro KoaduumeHTa noTepb Ha NPOXOXAeHne HeobXxoAUMMO [ONOMHUTENbHO BBECTU [06aBOYHbIN
nornowaLmin maTepuarn.
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MMWUTUpOBaHMe aKyCTUUYECKOro KaHana B TKAHW MOXHO BbIMOJIHATL NyTeM BBeAeHMst TKAaHEVMUTUPYIOLLEro MaTepu-
ana ¢ CoOTBETCTBYIOLMMMU NOTEPSIMU HA NPOXOXAEHUE A5 3ano/IHEHUS UM BCEro NPOCTPAHCTBA MEeX[y NOBEPXHOCTbIO
[aTumnka v TeCT-06bEKTOM C TEPMO3/IEMEHTOM. [lpyrMM CNoco60M Takoro UMUTUPOBAHUS SIBMSIETCS BBEAEHWE B YbTpa-
3BYKOBOI My40K TOHKMX /IMCTOB aKyCTWYECKOro nornotutens. B aTom cryyae Ans uMutaummy Bcex hnU3nUecknx moaesnei
TKaHW nosiyuyeHne Tpebyembix NoTepb Ha NPOXOXAEHWE B KaX4oW M3 HUX PEeKOMEeHAyeTCs peann3oBbiBaTb ABYMS MOr/0-
TUTENSMU C UAEHTUYHBIMK NOTEPSIMU, PaBHLIMK MOSIOBMHE OCTATOYHbLIX NOTEPb Ha NpoxoxaeHue. OAuH NornoTUTE b
pekoMeHayeTcs ycTaHaBnMBaTb NpU6AN3UTENIbHO B 3 MM OT NOBEPXHOCTU AATUMKa, a BTOPOW — NPUBIU3UTENBHO B 3 MM
OT TeCT-06bEeKTa C TEPMO3/IEMEHTOM WM NPUGIN3UTENILHO B 8 MM OT TePMO3/IEMEHTa B 3aBUCMMOCTM OT TOTO, Kakoe
paccTosiHne 6osblue.

MpumeyvaHud

1 TNpun 0YeHb BbICOKUX 3HAYEHUSIX aKyCTUYECKOro AaBfeHUs, a 3HaunT, U 60NbLINX HESTMHEHbIX UCKaXKEHUSX, MOTYT
notpe6oBaTbCA pasnyHbIe Npoueaypsl.

2 Konun4yecTBO BBEAEHHOIO MOINOTUTENSA ONPeAenaAoT N0 OCTATOYHbIM NOTEPAM Ha NPOXOXAeHWe, NpUBeLEeHHbLIM
Tabnuue B.3, 3a UCKNOYEHMEM NOTEPb Ha NPOXOXAEHNE akyCTUYeCKOro OkHa B KOpryce TeCcT-06bekTta C TepMO3/ieMEH-
TOM. OCTaTo4Hble NOTEPU Ha MPOXOXAEeHMe OyAyT MeHblle, YeM HaMMeHbLUMEe MOTEPU Ha MPOXOXAEeHUe, Tak KaK OHu
YUUTbIBAIOT TO/IbKO MOTEPU MEXAY NOBEPXHOCTbIO TECT-06beKTa C TEPMO3/IEMEHTOM U KOHTPOJIbHOW TOUKO (06bIYHO
coBnajawLieil c TepMO3sIeMEHTOM).

[na ynpouweHua npouecca MMUTaUMW KaHasl M3 UMUTUPYIOLLE TKaHU PeKoMeHAyeTCs COCTaBMsATb U3 OAHOW WM
6onee NNacTuH U3 matepuana c noTepsiMu B BUAE

hL'cfb,
roe L'c — koadhhmumeHT notepb Ha NpoxoxgeHue Ha yacTtoTe 3,5 MIy;
b = (1-1,2) — nokasaTesib 3KCMOHEHTI;
h — TonwwmHa;
f — wvacrora.

Ecnu Takas pekomeHaauusi cobofeHa, TO B OrpaHNYEeHHOM AManas3oHe 4acToT MoTepy Ha MPOXOXAeHWe B 3TOM
marepuane MOXHO MpefCcTaBUTb TOMbKO KO3(MULMEHTOM L'C C 4ACTOTHO 3aBMCUMMOCTbIO, CXOAHOI C TOi, KoTopas B
HacTosLeM cTaHAapTe NpUHATA A1S MSATKOW TKaHu.

CnepoBaTtenbHO, TONWMHY h MaTtepuana ans KkaHana 3 UMUTUPYIOLLElr TKaHW MOXHO BbipasuTb B Buae

h=Ur+ L\nc(d -d O)]iL'c.

MpumeuyaHune — OrpaHMuMBas AvanasoH 4acTOTHOM 3aBMCMMOCTU NOTepb Ha NPOXOXJeHue B MaTepuane ka-
Hafa U3 UMUTMPYHOLLE TKaHU Tem, YTo 3Ta 3aBMCUMOCTb [O/IKHA 6blTb NOAOGHA TOW, UTO WY TKaHW, U NPUMEHSA YNpo-
LLEHHbIA MeToA onpeaeneHns ToMWMHbI UCMO/b3YeMOro MmaTepuana, Ha BCcex aTanax u3mMepeHuii CylecTBEHHO ynpola-
eTcsl 1 npoliecc pacyeta TO/LWMHLI Matepuana, NomelLLaemMoro B y/ibTPa3ByKOBOI My4oK.

PekomMeHAyeTcs, uTo6bl 3HAYEHWsI NOTepb Ha NPOXOXAEHNe maTepuana, NPUMEHSIEMOro B KaHasie U3 UMUTUPYHO-
el TKaHu, 6bln B NpeAenax 3HaueHus, PpacCuMTaHHOTO A1 COOTBETCTBYHOLLENH hm3nueckoii Moaenun TkaHu + 1 ab.
ECnn 3HauyeHue 3aTyxaHus OT/MYaeTcsi OT 3HauyeHusi, Tpebyemoro Ans PU3MYecKoi modenv TKaHu, 6ofee 4YemM Ha
+ 0,2 AB, TO B U3MepeHHoe 3HauyeHue NoBbIWeHNsI TeMnepaTypbl PEKOMEHAYETCA BBOAWTL Monpasky. Tak Kak NoBblleHne
TemnepaTtypbl NPONOPLMOHA/IBHO MOLHOCTM Y/ibTPa3Byka B MULIEHHOR 06/1aCTN, TO OTKOPPEKTUPOBAHHOE 3HaueHue
NoBbILWEHNSI TeMnepaTypbl MOXET GbiTb MOJlYYEHO M3 €10 U3MEePEHHOIo 3HAYEHUA 1 BHECEHHOro 3aTyxaHus. Ecnu aeii-
CTBUTE/IbHOE 3HAUYeHWe 3aTyxaHusl B KaHasie M3 UMUTUpYloWel TKaHW Ha X 4B MeHblue TpeGyemMoro 3HauyeHus, To oT-
KOPPEKTMPOBAHHOE 3HaUYeHWe NOoBbIWeHUs TemnepaTypbl MosyyaoT Kak

KOPPEeKTMPOBAHHOE 3HayYeHWe NoBbIEeHNA TemnepaTypbl = U3MEePeHHOe 3HavyeHVe NOoBbIWEeHNA TemnepaTypbl,
YMHOXeHHoe 10~x1°.

MpumeyaHune — Ecnvm BO3MOXHO, TO NpU paccMoTpeHun onsmnveckoii Moaenn TKaHU pekoMeHAyeTcs yunuTbl-
BaTb M C/IOI KOXW.
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MpunoxeHune C
(cnpaBo4HOE)

MpumepHass KOHCTPYKUUA 6/10Ka AN TEPMUYECKUX UCMNbITaHWA

C.1 KOHCTpyKUMSA hn3NYECKOV MOAENN TKaHU

C.11 O6wme nonoxeHus

B HacTosiLemM MPUNOXEHWM B KayecTBe Mpumepa PaccMOTPeHbl MaTepuasibl U KOHUIypauuu pas/inyHbiX TeCT-
06BEKTOB C TEPMO3/IEMEHTOM ¥ KaHA/I0B N3 UMUTUPYHOLWEN TKaHW, B3siTble U3 [11] n cooTBeTCTBYOWME TpeboBaHNsaM
HacTosLero ctaHgapTa. MoryT 6biTb UCNOJb30BaHbl U ApYyrue marepuasbl, €C/iM OHU YA0B/IETBOPAOT TpeboBaHuam 5.1.

C.1.2 KaHan 13 uMnTUpyrLWwein TKaHn

KaHan 13 nmutmpyloweli TKaHN HaxoguTcea 3a npegenaMu TecT-o6bekTa ¢ TepMO3/IeMeHTOM U npeAcTaBnset
co60li ferasmpoBaHHy 1 4ENOHN3NPOBAHHYL0 Body. AnA obecneveHns NoTepb Ha NMPOXOXAEHWe, COOTBETCTBYHIOLMX Tpe-
60BaHMAM KOHKPETHOW dhm3nyeckon mogenu TkaHu B [12], [13], 6bl/IM NPUMEHEHbI NOTA0TUTENN U3 MOMINITUNEHA HU3KOW
NA0THOCTU. Tak Kak B yNbTPa3BYyKOBOM MOJie MPUCYTCTBYIOT FapMOHMKN U3-3a HENIMHEWHOCTW pacnpocTpaHeHus, To 3aTty-
XaHue 6bl/10 NoAeNEHO NPUMEPHO PaBHbIM 06pa3oM Mexay 061acTeio BOAN3M AaTuumKa 1 061acTbio, 6/IM3KOIN K BXOLHOMY
OKHY TeCT-06beKTa C TepMO3/1IEMEHTOM.

C.1.3 Martepuan A8 akyCTUYECKOro KoHTakTa

Matepunanom An1a aKyCTUYECKOro KOHTakTa BHYTPU TECT-O6beKTa C TePMO3/IEMEHTOM CAyXu/a ferasmpoBaHHas
1 0enoHn3npoBaHHas Boga ¢ 2 % (06beMHbIMK) aTaHoa.

C.1.4 BxogHoe OKHO

BxoaHOe OKHO 6bI/10 caenaHo u3 naeHkn nonamactepa (PET) TonwmHol 12 MKM © TOHbLUE.

C.1.5 TkaHu, MUTUNpPYIOLLME MULLEHb

MuLeHHas TKaHb, UMUTUPYIOLLAS KOXY, Oblsia caenaHa U3 CU/IMKOHOBOW pe3uHbl [15], [16].

MpumMmeuyaHne — KoahhnuMeHT 3aTyxaHusi matepuana MOXET CYLLeCTBEHHO OT/IMYaTbCA B 3aBUCMMOCTU OT
napTun v noctaswuka. MNoaTomy A5t NPOBEPKM €0 COOTBETCTBUSI TPeGOBaHNAM 3TOT KO3 ULMEHT cresyeT U3mMepuTb.

MaTepuan Ana MULLIEHU, UMUTUPYIOLLE MAMKYI0 TKaHb, 6bl/1 U3TOTOBMIEH U3 CYCMEeH3UWM Macesn U Bofbl B XeNaTuHo-
BOIl MaTpuue. CocTaBnsilowmMe v npoueaypa ero N3roToBeHNsI NpUBeLeHbl B NpUioxeHun G.

MpumeuyaHne — KoahumuymeHT 3aTyxaHns matepuana 3aBUCUT OT cofepxaHus, %, macna v ycnosuii 3aTeep-
AesaHuA. ocne M3roToB/IEHUS CrefyeT U3MepnuTb KO3MMULMEHT 3aTyxaHus.

Matepuan gnsa MyLLeHu, VIMVITI/IpyFOUJ,eI?I KOCTb njioga martepu, 6bl1 N3rOTOBMEH M3 MONITUNEHA BbICOKOM N/IOTHOCTMW.

MpumeuaHune — KoadhhuuMEHT 3aTyxaHuUss mMaTepuasia MOXET CYL|eCTBEHHO OT/iMYaTbCsl B 3aBUCUMOCTU OT
napTum 1 nocTaeliMKa. M03TOMy AN NPOBEPKM ero COOTBETCTBUA Tpe6oBaHUAM 3TOT KOIMULUEHT cneayeT U3MepuTs.

MaTepuan gnsi MULLEHU, UMUTUPYIOLLEel KOCTb B3POC/IOTO YesioBeka, Gbl1 M3TOTOB/IEH W3 MoAuTeTpadTopaTuieHa
CO CTEK/IoHaNoHUTENeM.

MpuMmeuaHune — KoadhuuMeHT 3aTyxaHuUsi maTepuasia MOXET CYLLeCTBEHHO OT/M4YaTbCsl B 3aBUCUMOCTU OT
napTuu 1 noctasliMka. Mo3ToMy AN NPOBEPKM ero COOTBETCTBUA TPeGoBaHUAM 3TOT KOIMULNEHT creayeT U3MepuTs.

C.1.6 TblbHaga obnactb

TbinbHass 0651acTb 6bl1a M3rOTOBMEHA M3 aKyCcTMYecKoro nornowawuiero martepnana F28 (Precision Acoustics
Ltd., AHrnuns).

C.1.7 Kopnyc TecT-06bekTa C TEpMO3/IEMEHTOM

Kopnyc TecT-06bekTa C TepMO3/1IeMEHTOM 6bl/1 M3rOTOB/IEH U3 aueTans.

C.1.8 Pa3mepbl U reoMeTpusa TeCT-06beKTa C TEPMO3/IEMEHTOM

Kopnyc TecT-06bekTa ¢ TeEpMO3/IEMEHTOM Obl/T U3rOTOBMEH B BUAE UWAMHAPA AnamMeTpoM ~ 120 MM 1 BbICOTOW
60 MMm. OH 6b111 BOAOHENPOHULAEMbIM 32 UCK/THOYEHUEM BO3MOXHOCTU HE3HAUNTE/IbHOTO0 NPOHUKHOBEHUSA BO/Abl WX NapoB
yepes BXOAHOE OKHO. MexAay MULLEHHOI W TbIJIbHOW 06/1aCTsAMM 6bl1 NPOCBET He MeHee 10 MM. DTOT NpPOCBET 6biN
3ano/fiHeH cpefo ANA akyCcTUYeCKOro KoHTakta. jnameTp MuweHHoOW obnacTtu coctaensan 50 mm.

C.2 KOoHCTpyKUMA TepMo3asieMeHTa

C.2.1 O6wwe NonoxeHus

CyuiecTByeT MHOM0 pas/iMyHbIX METOAOB U3MeEpeHUs1 TemnepaTtypbl, KOTOPble MOXHO PEKOMeHA0BaTb ANs1 NpuMe-
HEHWUs,, HO OHW AOJ/DKHbI COOTBETCTBOBATb NPEeAbAB/EHHbIM Bbille TpeboBaHWsaM. OgHako 060CHOBaHME BO3MOXHOCTM
NPMMEHEHNST TOF0 MM MHOTO TUna TEPMO3/IeEMEHTa TPYLOEMKO, M NO3TOMY B HACTOsLWEM pasgene pacCcMoTpeHa TOJbKO
0fiHa KOHKpeTHas KOHCTPYKLUS,, NPUrogHasn ANns n3MepeHusi AMarHoCTUYeCKMX YIbTpa3ByKOBbIX Nosnei u B3aTasa us [11]. Ee
0COGEHHOCTW 3aK4annchb B clegytoLem:
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a) JneMeHT COCTOsA/T U3 TOHKOM/IEHOYHOW Tepmonapbl C NEPBUYHbIM KOHTAKTOM W3 MeTa/lsIMYeckmx MAeHOoK Ton-
wuHoii ot 0,08 go 0,5 mkM. OgHa M3 3TUX NMIEHOK cAenaHa u3 3o/10ta. TepMO3eKTPoABMXKYLLAsa cuia 3/1IeMeHTa cocTaB-
nana 5 mkB ¢ C-1.

b) MepekpbITye ABYX MeTanIMYecKnx NJAeHOK B NePBUYHOM KOHTaKTe He npesbiwasno 0,3 MM B/1l060M HanpaB/ieHnn.

MpumeyaHune — PekomeHAyeTcs o6ecneunBaTb YACTOTY NPOBOAHUKOB, 06pa3yoLnX KOHTakT. Ecin B MeTasnne
O[HOr0 13 NPOBOAHMKOB €CTb NPUMEecH MeTasina, NPeACcTaBSIOWEro BTOPoi NPOBOAHMK, TO 3TO MOXET NPUBECTU K YBENN-
ueHuo 3hPeKTUBHON NIOWAAN UX NEePeKpbITUS 1 co3haTb NO6OYHbIE 06/1ACTU YYBCTBUTE/ILHOCTM K TEMMepaType.

C) TOHKONMEHOYHbIe NPOBOAHMKN OT NEPBUYHOIO KOHTaKTa 6blIn MAEHTUYHLIMW NO COCTaBy W TOJIMHE MaTepu-
anam camoro KOHTakTa, 6blay U3roTOB/MEHbI NO OAHON W TOIN e TEXHOOMMK 1 B OAHO M TO Xe Bpems. VX gnivHa 6blna He
MeHee 25 MM.

MpumevyaHne — Kakas-nn6o HEeOAHOPOAHOCTb MeTaslla NMPOBOAHUKOB MOXET NPUBOAUTL K MOABNEHUIO JTOXXHO-
ro HanpsAxeHuna, BbI3BaHHOIo TemnepaTtypHbiMU rpagneHTamyn B NpoBOAHUKAX.

d) SnekTpnueckne BbIBOAbI OT TOHKOMEHOUYHbIX NPOBOAHWUKOB 6bIIM MEHbIMU. KOHTaKTbl MeXay aTUMK BblBOAAMMU
1 TOHKOMN/IEHOUYHLIMW MPOBOAHUKAMU ABNANNCL BTOPUUHBLIMW KOHTaKTaMM, KOTOPbIE TOXE YBE/MUMBaNM TEPMOYYBCTBU-
TENbHOCTb TEPMO3/IEMEHTA. 3TO 06CTOATE/ILCTBO GbII0 YUTEHO NPU KaNMBGPOBKE (CM. HUXE).

MpumeyaHune — TepmMO3NEKTPOABUXYLLASA CU1a BTOPUYHbLIX KOHTAKTOB (Napbl 30/10To/Meab) Mana. Moatomy
BbIXOZHOE HAMNpshKeHMe Takoro TepMOasieMeHTa NPONOPLMOHA/IbLHO pasHuLe TeMnepaTyp Mexay nepBuUYHbIM 1 BTOPUY-
HbIM KOHTaKTaMWu.

e) PaccTosiHne Mexay BTOPUYHbIMU KOHTaKTamu 6bi1o He 6onee 15 M.

MpumeuyaHne — 370 TpeboBaHne OyaeT TPYAHO WM [aXe HEBO3MOXHO o6ecneynTb, ecnv UCMosb30BaTb
matpuuy n3 Tepmonap. B atom cnyyae npuBegeHHble B D.1 npunoxeHusa D npouedypbl kanmbposku 6yaeT Heobxoau-
MO M3MEHUTb, YTOObl y4eCTb MHOXECTBEHHOCTb BTOPUYHbBIX KOHTAKTOB, KOTOpble OyAyT HaxoAWTbCA MPW Pas/IMYHbIX
Temneparypax.

f) DnekTpuyeckoe conpoTuBieHe TepMonapbl, K3MepPeHHOE Ha KOHLax OCHOBHbIX (MeZHbIX) MPOBOAHNKOB, He npe-
Bbllwano 150 Om. BxogHoe conpoTMBAEHNE NOAKIIOYEHHON K TepMonape 3M1eKTPOHHOM cxeMbl 6bi10 6onee 20 kOm, a ee
BXOAHasA eMKoCTb He npeBsbiwana 0,1 MKk® (C yueToM BAUSHUA 3NEKTPUYECKNX (PUNbTPOB HA BXOAE 3NIEKTPOHHON CXEMbI).

) Tepmonapa 6bl1a pacnosioxeHa HenocpeacTBEHHO Ha TOHKON nogsoxke. TonwmHa NoaioXku BMecTe ¢ 3awmT-
HbIM MOKPbITUEM He npeBbiwasna 25 MKM.

C.3 KanubpoBka TepMoasieMeHTa

Kannbposka paccmaTprvBaeMoro TepMoanemMeHTa 6blna npoBefeHa No MeToAvke, npuBedeHHON B pasgene D.1
npunoxenus D. BaxHo ncnonb3oBaTth Takylo npoueaypy, kotopas 6bl o6ecneunBana UAeHTUYHOCTb TEPMOINEKTPOABUXKY-
e cnbl TepMO3/IEMEHTA KaK MpU ero kannmbpoBke, Tak U B AanbHenweli pabote. TepMO3NEKTPOABUXKYLLASA Chla TOH-
KMX NIEHOK, 06pasyloLmnXx NePBUYHBIA KOHTAKT, MOXET 3aBNCETb OT MacCbl OCHOBHbIX (MeAHbIX) MPOBOAHMKOB. Mo3TOMy
pekoMeHayeTca noafepXvBaTh NOCTOSHHYH TeMnepaTypy BTOPUYHbIX KOHTaKTOB.
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MpunnoxeHue D
(cnpaBo4HOE)

MeToAVKN NOATBEPXAEHUS KayecTBa

D.1 Kannbposka TepmO3sieMeHTa

KannbpoBky TepMO3asieMeHTa pekoMeHAyeTCs NMpPoBOAWTbL B AMana3oHe Temnepatyp, He Medbwem 10 °C, a kak
npasnno — ot 18 °C go 35 °C. Bbibop aToro AnanasoHa onpegensercs HeoO6X0ANMOCTbIO NepekpbITUS Tex Temneparyp,
KoTopble ByaeT n3MepATb TepMoasnieMeHT. LlenecoobpasHo Takxke, YTobbl Npy KanmbpoBke TEPMO3/IeMeHT Obl/1 NOAKI/IO-
YeH K TOMY M3MepuTenibHOMY NprMGopy, C KOTOPbIM OH ByaeT paboTaTb B ganbHellemM.

Mepen kannbpOBKOW pekoMeHAyeTCs 3aHeCcTU B MPOTOKO/ 3HAYEHMs TemnepaTtypbl BTOPUYHbIX KOHTAKTOB, Tak
KaK 3TO MOXeT oKa3aTbCsi HEOOXOAMMbBIM A/19 yyeTa NonpaBoK Ha U3MeHeHWe TemnepaTypbl 3TUX KOHTAKTOB B Mnpouecce
KannopoBKu.

PekomeHayeTcs, 4TOObl TOYHOCTb Ka/lMBpOBKM OMOPHOrO (3TaSIOHHOI0) TEpMOMETpa B BbiIOpaHHOM AuanasoHe TeM-
nepatyp 6blia He xyxe +0,1 °C. B 3ToM gmanasoHe 60/bLIMHCTBO TUNOB Tepmonap ob6najalT AOCTAaTOYHONM NMHEN-
HOCTbI0, 1 06bIYHO HET HEOOX0AMMOCTN BBOANTL Kakne-Mb0o NonpaBku Ha HenMHelHoCcTb. O4Hako ecsin Bce-Takum ecTb no-
[03peHne B HeJIMHENHOCTM TepMonapbl, TO 3TO PEKOMeHAYeTCs yYecTb BBeAeHMEM COOTBETCTBYHOLWMX nonpasok. Cneayet
06paTUTL BHMMAaHME Ha TO, YTOObI rybrHa NOTrPYXEHNs TePMO3/IeMeHTa COOTBETCTBOBasla KasImbpyeMoMy yCTpOACTBY,
BTOPWYHbIE KOHTaKTbl HE HarpeBasiMCb, @ 3HAYUT, YyBCTBUMTE/NLHOCTb, OnpejesieHHas npu kannbposke, Oblsia paBHOW vyB-
CTBUTE/IbHOCTUN YCTPOWCTBA NpU ero ganbHeliemM UCNob30BaHUN.

D.2 OueHKa paspellarollen CnocoBHOCTM Mo TemnepaType

PekomeHayeTca cobpaTtb Kanmbpyemblii TECT-06bEKT C TEPMO3/IEMEHTOM B TOW KOHUrypaumu, Kotopas Heob-
XoAuma Ansi gancHelwero ero NpUMEHEHUsl, B TOM uuc/e: NOAK/IHYEHNe K COOTBETCTBYIOLLEA M3MepUTENbHON cxeme,
obecneyeHne TemnepaTypHbIX YCN0BWIA, COOTBETCTBYHOLLUX PaboyunM YyCOBUSIM NMPUMEHEHNS, a TakKe 00bIYHOTO YPOBHS
3/1eKTPOMAarHNTHbIX NoMex. Paspeluatollyto cnocobHOCTL MO TeMnepaType credyeT onpefensiTb kak cCTaH4apTHOe OTK/o-
HeHve pe3y/bTaToB MHOTOKPATHOrO M3MepeHus TemnepaTypbl, MPUYEM KaXAoe n3MepeHne cneayeT BbIMOMHATL 3a nepu-
oA He meHee 60 ¢, KOTOPbIN AO/MKEH ObITb 60/blLE BPEeMEHMN YCTAHOBIEHUS NOKa3aHuii caMoro n3mepuTenbHOro npubopa.

D.3 OueHka BpeMeHW 3aAepXKn OTK/IMKA Ha M3MeHeHue TemnepaTypsbl

Bpems 3a4epXKu OTK/MKA CUCTEMbI U3MEPEHUSI TeMNepaTypbl (TepMoJaTumka Kak TepMO3/IeMeHTa BMecTe C Nnoj-
BOAALMMMN NPOBOAAMM N 3/TIEKTPOHHOM CXEMOIA) MOXHO OnpeaennTb MyTeM OLEeHKU MHAUBUAYANLHOTO BKNaja Kaxaon us
COCTaBNAOLIMX 3TOI cucTeMbl. ECM Takoii BKNag HeNb3s OLEHWTb A0CTATOYHO TOUHO, TO BPEMS 3afepXKU OTK/MKA CU-
CTEMbl MOXHO M3MEPUTL U APYTIM CNOCO60M: HanpuMep, GbICTPO NMOrpy3nB TEPMOAATUMK B HArPETYH XUAKOCTb. dakTopa-
MU, B/IMAIIOLLMMU Ha BPEMS 3a[ePXKKU OTK/IMKA CUCTEMbI, ABAIOTCA: TeN/oBas Macca akTUBHOTO 3/1eMeHTa TepMoaaTUmka,
npegHaMepeHHas WM HenpegHamepeHHas UAbTpauus Npu nepejaye curHana oT TEPMO3/IeMEHTa K NOAK/MYEHHOM
9NEKTPOHHOI CXeme 1 BpeMsi 3a[iepXKii Camoii 3M1eKTPOHHO cxXxembl. Bpemsi 3aaepXKu OTKAMKa TepMO3sieMeHTa 06bIYHO
yKasblBaeT cam WU3roToBUTENlb. ECNM TakmMx [aHHbIX HET, TO 3TO BPEMSI MOXHO OLEHUTb MO 3HAYEHMI0 TeMnepaTyponpo-
BOAHOCTU M pa3Mepam Tepmo3asieMeHTa. CrefyeT yYecTb, YTO BbICOKOE COMPOTMB/IEHWE NPOBOAHUKOB TEPMO3/IEMEHTa
MOXET NPMBECTM K BO3PACTaHWI0 BPEMEHU 3a[ePXK/N OTKIMKA M3-3a HenpeAHaMepeHHon uibTpaumu. Bpems 3afepxku
OTK/IMKA B 3/1EKTPOHHO CXeMe MOXHO y3HaTb M3 TEXHUUYECKOW AOKYMEeHTaLuu Ha Hee WM aKcnepuMeHTaslbHo, nogasas
Ha ee BXO[, 9/IEKTPUYECKMNIA CUTHaN C U3BECTHLIM BPEMEHeM HapacTaHUsi U U3MEPSISt CUTHA/ Ha BbIXOAE CXEMbI.

D.4 lMpocTpaHCTBEHHOE paspelleHne TepMoasieMeHTa

MeToz OLEeHKU MPOCTPaHCTBEHHOTO paspelleHns Tepmonap npueegdeH B [3]. Eciv npocTpaHcTBEHHOE paspelueHue
He nopAaeTcs 4OCTOBEPHOMY pacyeTy, TO OHO MOXET ObITb OnpefiesIeHO 3KCNEePUMEHTANIbHO — MyTEM NepeMeLLeHuns Tep-
MoJaTumka no 06nacTu ¢ 60nbWMM rpagueHToM TemnepaTtypbl. Takoih rpagMeHT MOXHO MOJly4MTb, MCNOMb3ys ABa Cos
XWUAKOCTKW, pasfesieHHble TOHKO MeM6paHoi. AN OUEeHKU paspelleHns TEPMO3IEMEHT AO/KEH ObiTb NPOTSAHYT yepes
membpaHy [3].

MpuMmeuyaHune — HeBO3MOXHO OLEHUTbL NPOCTPAHCTBEHHOE paspelleHVe TepMo3sieMeHTa HenocpencTBeH-
HO MPU W3MEPEeHUN LUMPUHLI CCDOKYCHPOBAHHOIO Y/bTPA3BYKOBOMO My4ka, Tak Kak 3ddpeKTbl TenaonpoBoAHOCTU MOryT
cTaTb MPUUMHON CYLILECTBEHHOTO CHUXEHUSI M3MepsieMoil TemnepaTypbl. [ TOro 4To6bl 4OCTOBEPHO M3MEpPWUTb Npo-
CTPaHCTBEHHOE paspelleHne, HeobXxoauMo UMETb TeMNepaTypHoe MNosie He C NaBHbIM, a CO CTyNeH4YaTbiM U3MeHeHUeMm
Temneparypbl.

D.5 OdpekTbl, CBA3aHHbIE C HAarpeBOM TepMO3nieMeHTa

B paccMOTPEHHO BbilE KOHCTPYKLUM TEPMO3/IEMEHTA 3TN 3PEKTLI Masbl, U UMW MOXHO NpeHeGpeUb.
ONnsi TEPMO3/IEMEHTOB [pYriX TUMOB CYLLECTBYIOT HECKOSIbKO MPUUMH, BAMSIIOLLMX HA HarpeB TEPMO3NEMEHTA.
TUNoBLIM SIBNSIETCS CAyyaid, Korga akyCTWYecKuid MMnefaHc TepMogaTuMka MHOrO Bbille, YeM MMMefaHC OKpyxatoliei
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cpefbl B MULLIEHHOW 061acTn. PaccesiHHble MonepeyHblie BOJIHbI UMEKT BbICOKOE 3aTyxaHue, NpuBOAsiLLEe K MECTHOMY
neperpeBy. O6 3TOM CBMAETENLCTBYET 6bICTPOE MOBbILEHME TEMNepPaTypbl B Ha4Ya/lbHOW )a3e y/bTpa3BykOBOro Harpesa.
Moao6HbIN acdhhekT umeeT MecTo, ecin KO3ahULMEHT MOr/IOWEHNA B TEPMO3/IEMEHTE UM €70 CO0PKE MHOTO Bbllle, YEM
B OKpyxatwlleli cpefe. MOXeET NPOMCXOAUTb U OC/labneHne M3MepsieMoro 3HauyeHusi MoBbIWEeHNS TeMMnepaTypbl, ec/u
TEePMO3/1EMEHT OKPYXeH 60/blMM KOIMYeCTBOM MaTepuana C HU3KMM KoadhuUMeHTOM 3aTyxaHuus. B npuHuune Bce
3TV 3h(heKTbl MOXHO BbISIBUTb MPW UCCNEAOBaHUN Bapuauuii U3MepeHHoW TemMnepaTypbl O BpeMeHeM. OTHOCUTESbHBIN
BKMa4 TOr0 UM MHOTO athdhekTa 3aBUCUT OT LLUMPVHBI YNbTPa3BYKOBOro Nyuyka, NO3TOMY NpeanoyTuTenibHee nosb30BaTbCs
TEPMO3/IEMEHTOM, INWEHHbIM 3TUX Npobnem uenukom (cm. pasgen C.2 npunoxeHus C).

D.6 MpoBepka OCHOBHOW XxapakTepuCTUKN

OCHOBHYH0 XapaKTepuUCcTuKy TeCT-06bekTa C TEPMO3/IEMEHTOM Kak OTK/IMK Ha NOBbILWEHE TemnepaTypbl PeKOMEH-
ayeTca uamepsaTb Npy ero 06/1yYeHny ¢ NOMOLLBbID ONOPHOro (3Ta/IOHHOI0) NpeobpasoBaTesns B TeYeHWe CTaH4apTHOro
BpeEMeHN 06/1ydeHns. 3TN M3MEPEHUS MOXHO Takxe BbINOMHATbL A1 NMPOBEPKA CTABGUNLHOCTUM XapakKTepucTUK TecT-
06bekTa C TepMo3asieMeHTOM. Mpu HeOBX0AUMOCTN pe3ynbTaTbl 3TUX U3MEPEHUIT MOXHO MCMOMb30BaTh A1 CPaBHEHUS
C OMOPHbLIM 3HA4YeHWEeM MOBbIWEHNA TeMMepaTypbl, YCTAHOB/IEHHbIM A/19 TECT-00BHEKTOB KaKOro-/inbo KOHKPETHOro
TMna, npy ero o6sy4eHnn TeM Xe camMbiM ONMOPHbIM Npeo6pasoBarTenem.

Xapaktepuctuku, Tpebyemble A1 OMOPHOro npeob6pasoBartens, U UX peKoMeHAyemble 3Ha4YeHUs NpUBELEHbI
HUXe:

a) gmameTp akTMBHOro anemeHTa: (12 — 13) mwm;

b) YacTOoTa aKyCTMYeCKOro BO34eACTBUS Npu BO3OYXAEHUN HenpepbiBHOW BONHONR: (4,9 — 5,1) MI'y,;

C) NONIOXEHNE MaKCUMyMa yCpeAHEHHOW BO BPEMEHU UHTEHCUMBHOCTU: (30 — 50) MMm;

d) guameTp NonepeyHoro cevyeHns ynbTpasByKOBOro ny4yka (Ha ypoBHe MuHyc 6 Ab) Ha paccTosiHum 40 MM OT npe-
obpasosarens: (1,3 — 2,4) mm;

e) BbiIxogHas MmowHocTb: (0,19 — 0,21) Br.

Bce 3TM XxapakTepucTUKU [O/MKHbI ObiTb U3MEpPEeHbl NpU W3/lyYeHWW B BOAY B COOTBETCTBMM C TpeboBaHMAMMU
M3K 61102 n M3K 61161.

Mi3MepeHns pekoMeHAyeTcs NPoBOAMUTL C UCMOJIb30BaHNEM Aera3snupoBaHHOl AeNOHU3MPOBAHHON BOAbl, B KOTOPYIO
norpyxatT OMOopHbI/i Npeo6pa3oBaTe/lb U TECT-06bEKT C TepMoasieMeHTOM. ONOpPHbIN Npeobpa3oBaTesnib OPUEH-
TUPYIOT MO METKE Ha ero BHEeLIHel MOBEePXHOCTU Tak, YToObl MULIEHHas 06/1acTb HaxoAwaacb Ha paccTosHun 40 MM OT
BbIXOAHOW CTOPOHbI Npeo6pasoBartesis. Ero nonepeyHoe nosoxeHne onpeaensoT No MakCUMyMy CUrHana B COOTBETCTBUMU
C npouegypamu, ykasaHHbIMU B nepeyuncrieHnn b) pasgena F.2 npunoxeHus F 3atem BbIK/1OHAKOT HaNpshXeHne BO30yxae-
HVs npeobpasosartens, 4Tobbl cTabunusnposBaTb TeMnepaTypy TecT-o6bekTa. Nocne aToro BKAYalOT npeobpasosaTesnb B
OrOBOPEHHOM pexvMme ero Bo36yXAeHWs M No UCTeYeHUN CTaHAapTHOro BpeMeHU 06/1y4YeHUs U3MepsAoT NOBbIeHne
TemMnepaTtypbl B TeCT-06beKTe. Takue UCMbITaHUsA PeKOMEeHAyeTCA MOBTOPUTL HE MeHee Tpex pa3 U nepej KaxabiM u3
HVUX MPOBOAMTbL NOBTOPHYIO HOCTMPOBKY Npeobpa3oBaTens Mo yKka3aHHOW Bbilwe npouegype. 3ateM crnegyeT BblUMCIUTL
cpefHee 3HauyeHne W3MEepPeHHOro NOBbIWeHNs TeMnepaTypbl, 3anucaTb €ro B NPOTOKO/ BMECTe C YC/I0BUAMU W AATOW
n3MepeHuin. 1N oueHKN BO3MOXHOCTM MPUMEHEHUS TecT-06bekTa AN AasibHelwunx n3mepeHuii nosyyeHHoe cpegHee
3HaYeHMe MOXHO CPaBHWUTb C OMOPHbIM 3HayYeHWeM MNOBbIWEHUA TemnepaTypbl. ONOpPHbIV Npeobpa3oBaTenb cre-
AyeT NPUMEHATb TONbKO A5 UCNbITAHUIA TecT-06bekTa 1 CoXpaHaTb ero Ans 6yayLinx N3mMepeHuin npu oueHke ctabunb-
HOCTW BO BPEMEHMU WCMbITAHHOIO TECT-06beKTa.

MpumeuyaHune — OMNoOpHOE 3HAUEHME NOBbIWEHUS TeMNepaTypbl MOXET 6bITb ONPeeNieHo, Hanpumep, pac-
YETHbLIMU MeTofaMW, OCHOBAHHLIMI Ha TPeGYeMbIX XapaKTepucTUKax MULIEHHOM 06/1acTU U AaHHbLIX O pacnpeaeneHnm
WMHTEHCUBHOCTM W YaCTOTHbIX COCTAB/SAOLWMX YbTPA3BYKOBOrO NOJIsA, U3/ly4aeMOro onopHbIM npeo6pasosBaTenem. Apy-
TMM METOAOM €ro onpefefnieHns MOXeT 6biTb TECT-06bEKT, BblGPAHHLIA B KauyecTBe CTaHAapTHOro, 06/1yyaemblii Tem xe
caMblM OMOpPHbIM NpeoGpasoBaTesieMm.

D.7 MpoBepka cTabusibHOCTM BO BPEMEHU

Mpn NpoekTMpoBaHMN TeCT-O6beKTa C TePMO3/IEMEHTOM PEKOMEHAYEeTCA OLEHUTb CTabubHOCTb BO BPEMEHMU
KaXX[oro u3 ero KOMMOHEHTOB Ha BO34eiCTBME aTMOCEpPHbIX YC/I0BUA, COBMECTUMOCTb C APYrMMU MaTepuanamu, Ha-
XOASAWMMUNCS B KOHTAKTE C HUM, a Takke npu HarpeBaHun go 40 °C. Takas nHgopmauns byaet nonesHa npu paspaboTke
KOHCTPYKUUWN TecT-06bekTa, YTobbl MUHUMU3MPOBaTb BO3MOXHOCTb Aerpajauun BO BPEMEHU ero xapakrepucTtuk. Mpu
HaMunuM CBEAEHWIA O TOM, YTO HEKOTOPble MaTepuasibl He MOryT OcTaBaTbCA CTabW/IbHbIMU B TEYEHUE LIeCTU MeCSLEB,
cnepyeT caenartb OTMETKY O COKPaLleHHOM MEXNOBEPOYHOM UHTepBasie TeCT-06beKTa C TEPMO3/IEMEHTOM.

Mepen kaxabiM UCMOMb30BaHNEM TECT-06bEKTA C TEPMO3/IEMEHTOM AN U3MEPEHUI pekoMeHayeTcs NPoBOAUTb
TLWaTeNbHbIA BU3YyasibHbIli KOHTPO/b, & NPU 06HAPYXeHUW Kakmx-mbo HeucrnpasBHOCTel noAsepraTb TeCT-06beKT BHeO-
yepegHoil nosepke (nepekannbpoBke). BHeouepeaHaa nosepka (nepekanmbpoBka) TECT-06beKTa C TEPMO3/IEMEHTOM
HeobxoavMa 1 B cnyvyae 3aMeHbl Kakux-nmbo ero KOMNOHEHTOB (Hanpumep, TEPMO3/IEMEHTa AN aKyCTUYECKOTrO BXOS4-
HOIO OKHa).
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MpunoxeHue E
(cnpaBo4HOE)

BbluncneHne NoOBbIWEHNA TeMNepaTypbl B YC/I0BUAX Nepdy3nn U3 BblpaxeHUn,
nony4vyeHHblIX 6e3 nepcysun

E.1 CoOTHOLLEHNe Mexay TemnepaTypamMmu B yCNoBUsIX nepdy3nn n 6e3 Hee

MoBbileHne TemnepaTypbl B YCNOBMAX Nepdy3um nocne 06/1yvyeHus 3a Bpems t B TOuke 7, 0603HaYaemMoe kKak
[perf(7, t), MOXET 6bITb NONYYEHO M3 NOBbILEHNUS TemnepaTypbl B yCNOBUAX OTCYTCTBUSA nepdy3umn 7unperf(7, t) npu nssect-
HOM 3Ha4YeHUN NOCTOSIHHOW BpeMeHW Nepdy3un T 13 COOTHOLLEHMS

7perf("f)=7u n p e r f+-\e-t/zTperf{r, t')dt'.
1o

3TO COOTHOLLEHWE NpeanonaraeT, YTo aEKTbI OXNKAEHUS U3-3a Nepdy3nn aflekBaTHO ONPeSEensTCsS MOAebHo
Pennes B ypaBHeHWM Nepejadn Harpesa B 6MOTKaHW [2] C yueTOM 3aBUCUMOCTM OT BpEMEHU B Buae [17]

AT( K kv2T(r,D) T(r.t) t qy(Of(H)

¢ nogctaHoskoi T(r,t) = Q(r,t)e tlz.

Ecnu Bpems 06/1y4eHNs KOpoYe, YeM MOCTOSHHAs BpeMeHu nepdysun, TO MOXET okasaTbCAa MNoMe3Hoi npocrtas
annpokcumaums. NpoBepka NepBOro ypaBHEHUSI NOKa3blBAET, YTO 3HAYEHWA MHTerpana B Npasoli yacTu BCerAa Nnosioxu-
TesnbHble. N03TOMY eCTb BO3MOXHOCTb OrpaHnynTb TeMNepaTypy B yCNoBUAX nepdy3un cnycTs Bpems t npegenamu:

Aunperf 0 —"perf(™» 0 - e Aunperf 0-

B [17] 3Th orpaHuMyeHunsi BBEAEHbI, YTOObI NOSYUYNTb YNPOLLEHHYH OLLEHKY Kak TemrnepaTypbl B yCnoBUsxX nepdysum

- 1+ e~tix —
Tperf (M 0 ~ n Tunperf (n 0>

Tak U MakCUMasibHO HeomnpegesieHHOCTU K3-3a 3TOoi annpokcUmaLum

1-e ™

Aperf (™» 0 — ‘'unperf
B obuwem cnyyae Ans y3Koro y/nbTpa3ByKOBOro ny4yka B YC/I0BUSIX Nepdy3nmn ¢ 60/1bLIOM NOCTOSAHHOM BPEMEHMN TEM-

nepatypa 6yfeT npubaMmKaTbCs K BEPXHEMY Npeaeny Temnepatyp, U3MepsieMbIX B OTCYTCTBUE nepdpy3un. [is WMpPoKoro
My4yka ¢ Manoil NOCTOSIHHOI BpeMeHu nepdy3un Temnepartypa 6y4eT NpUBANKaTLCS K HKHEMY Npeaeny.
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MpunoxeHne F
(cnpaBo4yHOE)

PykoBOoACTBO MO NPOBEAEHUNIO U3MEPEHUNA

F.1 O6wme NonoxeHms

B HacTosLWEeM NpuIoXeHny npuBeAeHbl 06Lme yKkasaHusa no HacTpolike annapaTypbl 418 NPOBeAEHNS U3MepeHWii.
Pa3ninyHble TUNblI TECT-06BLEKTOB, NMPUMEHAEMbIX B HACTOALLEM CTaHfapTe, MOryT noTpebosatb pas/iMyHbIX Npouesyp ux
YyCTaHOBKM B 3aBUCUMOCTMW OT YC/NIOBUIA MPOBEAEHUS U3MEPEeHUiA, 1 3TW NpoLeaypbl cnefyeT yyecTb npy BbINOTHEHUUN U3-
NIOXEHHBIX HIKe onepaLyii.

Mpepgnonaraetcs, 4YTo NOBbIWEHME TemnepaTtypbl MOXeT OblTb M3MEPEHO C TeM paspelleHueM, KOTOpoe umeer
TecT-06bekT. Ecm makcMmasibHOe NoBblleHMe Temnepartypbl MeHbwe 0,5 °C, To HaliTu MecTo, rae Takoe MNOBbIWeHne
MMeeTCH, MOXET okas3aTbCA TPyAHbIM. OXxugaemoe NoBsbllLeHne TeMnepaTypbl MOXET ObiTb OLEHEeHO MyTem fe/leHUs Bbl-
XO[HOI MOLLHOCTU faTyuMKa Ha TO ee 3HaYeHne, KoTopoe 6bI10 3anncaHo nNpu KanubpoBke TecT-06bekTa. 3TO OTHOLIEHNEe
3aTeM YMHOXaloT Ha OMOpPHOEe 3HayeHue MNOBLIWEHNA TeMMnepaTypbl U MOyYalT OXUAAEMOE 3HayYeHue MOoBbIWeHUA
Temneparypbl B NPeAcToAWMX N3MEpPeHNsaX. Ha 310 3HayeHne ByayT Takke B/MATb YacToTa y/bTPa3ByKOBOro U3yvyeHuns
M LWIMPUHA YNbTPa3BYKOBOIO Nyyka. bonee TOYHYIO OLLEHKY OXMAAEMOr0o 3Ha4YeHUs NOBLILLEHUS TeMNepaTypbl MOXHO MOJy-
YUTb C Y4ETOM COOTBETCTBYIOLLMX 3HAYEHUI OCTATOUYHbIX MOTEPb Ha MPOXOXAeHWe U NnapamMmeTpoB cpefbl ANS aKyCcTu-
YecKoro KoHTtakta. Ecnv oxugaemoe 3HavyeHMe MakCHMa/lbHOTO MOBbIWEHUA TemnepaTypbl CAUWKOM Masio, TO BaXHO
MMeTb A0CTATOYHO TOYHOE MpefcTaBlieHne O MecTe, FAe OHO NPOUCXOAUT. [lOMOMHUTE/IbHYI0 MH(opMauuio 06 oueHke
0XW[AEeMOro MOBbIWEHNA TemnepaTypbl MOXHO Hainth B [2], [14].

PekomeHayeTCA yCTaHOBUTbL AATYUK B KOOPAMHATHYIO CMCTEMY MO3ULMOHUPOBAHWUA, Y4TOObI o6ecrneyntb ero Tou-
HYI0 IOCTVPOBKY B MOMEPEYHOM Hanpas/iEHUN W U3MEHATHL 3a30p MeXAy MOBEePXHOCTbIO AaTyMka M TecT-O6beKToM C
TEPMOS3/IEMEHTOM.

Mpn n3MeHeHMn paccTosHUA OT AaTymKka [0 TeCT-06beKkTa C TePMO3/IeMEHTOM Lar nepemMeLleHns pPekoMeH-
AyeTca Bbl6paTb Takum, YTOObI M3MEHEHUS NOTEPb Ha MPOXOXAEeHWe COOTBEeTCTBOBa/IM TPebyeMbiM NpupaLleHnsM 3Tux
nortepsb.

F.2 HaxoxaeHne mecTa C MaKCUMasibHbIM 3HaYEHMEM MOBbIWEHUA TeMrnepaTypbl

a) Ecnv ecTb He3aBucumas nHopmaunsa 06 akcmasibHOM MOIOXKeHUM (PacCTOSAHUKM OT AaTymKa No OCK NyyKa) TOUKU
C MakCMMYMOM MOBbILIEHNA TeMNepaTypbl, TO 3TO Xe/slaTe/lbHO MCNOoMb30BaTb B Havane npouecca ICTUPOBKM AaTyunKa.
Takaa MHopmMaLma MOXEeT BKIYaTb B cebs npeacTaB/ieHMe 0 reoOMeTpun AaTtuunka, MeCTOMONOXEeHUN ero )okanbHOM
o6nactn unn pesynbtaTbl NU3MEPEHWUIA MapamMeTpPoOB aKyCTUYECKOro BbIXO4A, MOJlyYeHHble B cooTBeTCTBMM ¢ MOK 61157.
Mpy OLEeHKe MOMOXEHNA MakCMMyMma MNOBbILEHUS TeMnepaTypbl cnefyeT yuUnTbiBaTbh Takke M NOTEpU Ha NPOXOXAeHue B
dmsnyeckon mogenu TkaHu. Ecnm atn notepu 6onblie 1 a6 cM-1, TO MOXHO ONpeAennTb HanpasfeHVe nepemeLLeHuns
JaTymKa K ToOuKe C MakCuMMasibHbIM HarpeBoM. Ecnn HeT gpyroi mHopmauuu o napamerpax nons, pasymHo npepgno-
NOXWUTb, YTO MakKCMMyM HaxoAuTCA Ha (POKYCHOM paccTOsHWM OT Aatymka. MonoxeHwe MULLIEHHOW MAOCKOCTU TecT-
o6bekTa pekoMmeHayeTcs onpefenaTb N0 MeTKe Ha ero Kopnyce.

b) AaTtynk AO/HKEH ObiTb OTBLIOCTUPOBAH B NOMEPEYHOM Hanpas/ieHUW Tak, YToObl OH Obl1 PACMOSIOKEH CUMMeE-
TPUYHO OTHOCUTENIbHO KOHTPOJILHON TOUKW. [1Ns AaTYMKOB CUCTEM Bu3yanusauum 370 MOXEeT 6biTb YNPOLLEHO, eCn UC-
nonb3oBaTb MeETKW, ykasaHHble B 6.1. laTUMK NoBOpayMBaloT BOKPYr €ro ocu A0 Tex nop, noka obe mapku He nonagyT
Ha MNMIOCKOCTb CKaHMpOBaHWA. 3arteM fJaTUUK OPUEHTUPYIOT Tak, YTOObl OCb YNbTPa3BYKOBOIO Myyka Obina HanpasneHa
Ha KOHTPO/MIbHYIO TOUKY, T. €. Ha CepefuHy pacCTOSHUS MexXxAy ABYMS MeTkamu. 3aTeM AaT4uK nepeasurarT B TOUKY
C MakCUMasibHbIM 3Ha4YeHMeM MOoBblleHUs TemnepaTtypbl. OAHUM M3 CNOCOBOB ee HaxoXAeHus SABNSeTCsS MefsieHHoe
nepemMelleHne gatymka B Hanpas/fieHVWM, COOTBETCTBYIOLLEM BO3pacTaHWIo TeMnepartypbl, YTO W MO3BOSIUT HANTU TOUKY
C MakcumasibHbIM 3HayeHneM. [locne ee HaxOXAeHUs pekoMeHAyeTcs nepemMellartb AaTyMK HeGOMbWUMK Wwaramu (He
6onee 1 MMm), UTO6bI YAOCTOBEPUTLCS, YTO B €€ OKPECTHOCTU HET APYrux 60/1ee BbICOKMX MaKCUMyMOB. A/lbTEPHATUBHbLIM
npefcTaBiseTca MeToj pacTpoBOro CKaHMPOBAHMA C LWArom OKoio 1 mm.

c) Mocne ycTaHOBKM AaTyMKa B TOYKY Makcumyma cnefyeTt BbIK/IOUUTL ero BO3OyXAeHue (Hanpumep, nepesectu
CKaHep B PeXUM «3aMOpaxuBaHUa» WU3006pakeHus) U AOXAATbCA BblpaBHMBAHUA TemnepaTypbl B TeCT-06bekTe. And
3TOro 06bI4YHO TpebyeTca He 6osiee 3 MWUH, OAHAKO /15 LLUMPOKOro YNbTPa3BYKOBOIO MyyKa Wav npy CyLLLeCTBEHHOM Harpese
TbI/IbHOW 06N1acTn HeobxoAMMO 60Mbluee BpeMS BblPaBHMBAHWA. 3aTem BKIKYAKT AATUYMK B PEXUM BO3BYXAEHUSA U
M3MepsIoT NoBbILWEeHNe TeMnepaTypbl N0 UCTEYEHUN CTaHAAPTHOrO BPeMeHU 06/1ydYeHus.

d) YTo6bl HaliTM TOUKY MaKCMMaslbHOrO HarpeBa B akCMas/lbHOM HanpaB/ieHUW, peKoMeHAyeTcs nepemelaTb Aat-
YMK MO OCK MyyKa C Larom 5 MM 1 Npy Kaxgoil ero ocTaHOBKe NPOBOAUTbL PEKOMEHAOBaHHble Bbille U3MepeHus. Mu-
HUMaNbHasa A/IMHA KaHana u3 MMUTUPYIOLWEN TKaHW Npu akcuasbHOM NepeMeLleHnn gaTumka He A0/IKHa npesbllaTb
5 MM, ecnu 370 gonyckaeT KOHCTPYKLUUS 3TA/IOHHOrNO TeCcT-06bekTa ¢ TepMoanieMeHTOM. locne Toukn, COOTBETCTBY!IO-
e MmakcMasnibHOMY MOBbILEHUI0 TemMnepaTypbl, PpeKOMeHAyeTcs nepemMellartb AaTyUuK ganblue W BbIMONHUTL elle He
MeHee ABYX U3MepEHMUIA.
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e) MMpouenypa n3aMepeHuii BkIOUYaeT B ceba crieaytolime onepawmu:
1) HOCTUpYIOT AATUMK TaK, YTOGbl NEePBUUHbI/ KOHTAKT TEPMO3/IEMEHTA HAXOAM/CA Ha OCK Y/IbTPa3BYKOBOrO

2)

6)
7
8)

9)
10)

nyyka, A71a 4ero MOXHO BOCMNO/Ib30BaTbCA MeTKaMy Ha TEPMO3JIEMEHTEe WM f06UTbCA Hanbosiee cumme-
TPUYHOrO M306paXEHNSA TECT-06bEKTA C TEPMO3/IEMEHTOM Ha MOHUTOPE CKaHepa.

HaxoAsT ocb CUMMETpUM YNbTPa3BYyKOBOIO MOMsi MyTEM pajuasibHOr0 WU PacTPOBOr0 CKaHWPOBaHWUSI B
ABYX unn 6osiee N0CKOCTAX, NepneHAUKYNsipHbIX K NpeanosiaraemMoli ocu 1 pacrnonaramLlmxcs Ha pasiny-
HbIX PacCTOSIHMAX OT AaTyMka, C TeM UYTOObI ONpeaennTb MECTOMNOIOKEHNE LieHTpa nyyka B 3aBUCMMOCTHU
OT paccTosiHuSA.

YcTaHaBnuBalT AaTuMK Ha BbiGpaHHOE paccTosiHMe OT TecT-06bekTa.

YcTaHaBNuBalT B KaHa/l U3 UMUTUPYIOLWel TKaHu Tpebyemoe Yncno nornotuTenei.

O6nyyaloT TECT-06BHEKT C TEPMO3/IEMEHTOM B TeYEHUE CTaHAapTHOro BpeMeHu o6/1yyeHusn. B obem
c/lydae HavasibHOe MOJI0XKEHNe 3aBUCUT OT BbIGpaHHO hnsnyeckoli Moaenn TKaHu.

3anncbiBalT N3MEPEHHOe 3HaYeHUe MOBbIWEHUS TEMNepaTypbl UM U3MEHEHWE TemnepaTypbl TepMo3ane-
MeHTa CO BpeMEHeM.

Mpn HEOBXOAUMOCTU BbIYUCASIOT 3HAYEHME NOBLILIEHUSI TEMNEPaTypbl B YCNI0BUAX Nepdy3nn AN KOHKPeT-
HOl MULIEHHO 06nacTu 1 paccmaTpuBaemol hnusnyeckom Mmogenu TkaHu (CMm. npunoxexHue B).
MepemellaT gaTYMK B CNeAyOLY0 TOUKY N0 OCU Nyuka.

MoBTOPAIOT onepauny No nepeyncrieHnsm 1) — 6).

HaxoasiT paccTosiHne Mexay AaTYMKOM U TeCT-06beKTOM, KOTOpOe COOTBETCTBYET MakCUMasibHOMY 3Haue-
HMI0 NOBbILEHUS TeMNepaTypbl.
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MpunoxeHue G
(cnpaBo4yHOE)

PeKOMEHlﬂ,aLI'VIVI no N3roToBs1IeHNKO mMaTepumana, MMUTUPyKOLWEero MArkKkyro TkaHb

G.1 O6wme NonoxeHus

CocTaB rensi, UMUTUPYIOLWEro MArKYt TKaHb, paspaboTtaH B [9], [10].

Hwxe paccmMoTpeHbl KOMMNOHEHTbI, HEO6X0AUMbIE AN NPUrOTOBAEHUS 1,2 N TKAHEUMUTUPYIOLLETO e € 3aTyXaHu-
eM, paBHbiM 0,44 o6  cm-1-Mlu-1.

Cmecb HauuHaeT 3aTBepeBartb B TeyeHne 3—5 MUH nocrne gobasneHus hopmanbaernga, 3ateM ee BbI/IMBAIOT B
3apaHee noAroToBeHHble hopmbl. Ocob60e BHMMaHWe yAenstT OTCYTCTBUIO BO3AYLUHbIX NYy3blpbKOB, KOTOPbIE MOrYT NO-
nactb B CMeCb B NnpoLecce ee U3roToBfieHns. Bce ucnonb3dyemoe B npoLecce U3roToBsieHNs obopyaoBaHne — Mukcep,
N3MEPUTE/IbHbIE BOPOHKU, MEeLLasku, 3KCUKATOPbl — AOJIKHbI OblTb YACTbIMU.

[ns BOCnpousBOAMMOCTM pe3y/ibTaToB Temnepartypa Ha BCex aTanax rnpouecca fo/hkHa NoAfepXunsaTbCs € TOY-
HOCTblO + 2 °C Tpebyemoil. MaccoBble UM 06beMHble 3HAYEHUS BCEX KOMMOHEHTOB AOJ/DKHbl BblAEPXMBATLCA C TOY-
HOCTbIO 0 11 mnnm 1 mn. TeM He MeHee BaXHbIM (PakTopoM obecneyeHus TpebyeMbiX aKyCTUYEeCKUX XapaKTepucTuk
ABNSIETCA CKOPOCTb MepemMeluBaHus (Hanpumep, MUKCEPOM), KOTOPYH MOXET notpeboBaTbCsl NnoAbupaTtb AN MuKcepa
KaXKA0ro KOHKpeTHoro tuna. [pyroit BaxHblli hakTop — TemnepaTypa, Npyv KOTOPOI 3aTBepAeBaeT TKaHEMMUTUPYOLW M
matepuan (TUM). [na nonyyeHus xopolein KoHcucteHumm TUM B kaxaol napTum ee He06Xxo04MMO KOHTPOSIMpOBaTh.

KoadhchuumeHT akyctuyeckoro nornoweHns TUIM MOXHO yBenuuuBatb, ecnvm fobaBnaTtb 60nblie macesn, wuam
YMEHbLUATb, CHUXas UX NPOLEHTHYO AOHO.

G.2 KOMMNOHEHTHI

942 Mn AUCTUNNIMPOBAHHON AerasmpoBaHHOW BOApI;

112 renatuHa, BbITOM/IEHHOTO U3 CBUHOMN KOXW;

5 Tabnetok gpochaTHOro bydpepa ¢ HeliTpasibHbIM NokalaTenem pH;
52 Mn 0/1MBKOBOMO Macna,

76 M1 TEXHWYECKOro KacTopoBOro macrna,

46 M1 NPOnNnI0BOro CNUPTa;

35 M1 XMAKOro Mblna;

17,5 mn 37 %-Horo pacTtBopa hopmanbaernja.

G.3 O6opygoBaHue

- Mukcep (C perynupoBKOW CKOpOCTH).

- BakyyMHbI1 CyWwnnbHbIA WKag.

- 4 n3MmepuTesnbHbIX MeH3ypkn Ha 100 ms.

- 2 n3MepuTenbHbIX MEH3ypKu Ha 50 mn.

- CTeKNsHHbIV cocyA AN CMELUMBaHUS Ha 2 N1 1 CTEKNAHHAA nanoyka.
- Becbl AnS B3BeLIVBaHUA.

- YaliHuk.

- Nopayas nnura.

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

G.4 N3roTtoBrieHue

HarpesatoT neub fo 60 °C. [NomeLaloT B Neydb Macna v >Xugkoe Mbljio NPUMEPHO Ha nonvaca. Mo ucrtevyeHnn aToro
BPEMEHU BbIHMMAIOT U3 MEeYn XnUAKoe Mbl1o. BkioyalT oTcoc neun Ha 10— 15 MyH Ans gerasupoBaHus Macen npuv gasne-
HUM npuMepHo 640 mm pr.cT. (850 kIMa), He fonyckasa 3akunaHus macna (Npy Heo6Xo4MMOCTU NPOLLECC NPUOCTaHaBNBAIOT).

[oBoAsAT BOAY A0 KUMEHUS U MeOJ/1IEHHO BbIIMBAKT €€ B XEeNaTMHOBbI NOPOLLIOK, HeNpepbIBHO nepemelunsas. lMe-
pemeluMBaloT CMeCb CTEeK/NSHHON Nasioykoil A0 MOSIHOrO pacTBOpPeHMsA XenaTuHa. PasmanbiBaloT Tabnetkn hocdarHoro
bychepa 1 [06aBASAT UX B XXENATUHOBLI pacTBop.

MomeLalT XenaTuHOBbI pacTBOP B CYLUW/bHbIV LWKad W XAyT, Nnoka Temnepatypa o6enx cmeceli He AOCTUTHeT
60 °C. 9170 He06Xx04MMO TOMBLKO B TOM C/y4vae, Korga Temnepatypa pacTsopa refs ctasia Huke 60 °C.

OCTOpPOXHO nepenuBaloT 06a pacTBopa B Mukcep (CHayana macna ¢ MblJIOM) MO CTEKIAHHOW nasioyke, 4Tobbl He
BBECTW B CMECb BO3AYLUHbIE MY3bIPbKU.

Korga Temnepatypa cmecu noHun3mTcsa o 53 °C, BKIKYAKT MUKCEP B PEXUM HaMMeHbLUEl CKOPOCTU Ha 1—5 MUH
1 B 37O Bpems A06aBASAT NPONUAOBLIA CNPT.
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Bbiknto4alT MMKCEP UM 3aKpbiBAKOT NOBEPXHOCTb CMECU MOJSIMITU/IEHOBOM MIEHKOW MAM CKOTYEM, Tak Y4ToObl 3aLiu-
TUTb CMECb OT MPOHMKAHUA B Hee BO3AYLUHbIX Ny3blpbKOB. KnadyT Ha NeHKY Kpyrnyl naacTuHy U3 TONICTOrO oprcreknia
COOTBETCTBYIOLLErO AnameTpa, YTo6bl NEHKa He cMmelanacb nNpu ganbHeliwen paboTe mMukcepa.

BknoyaloT MUKcep B pexum cpefHein ckopoctu (B 2,5 pasa 60/blue, YeM HaMMeHbluas) U nepemMeLllMBatoT B Teve-
HVe 5 MUH.

Korpa Temnepatypa cmecu cHusntcs fo 47 °C, cHMMaloT NNacTUHY M3 oprcTekna v nieHky, yctaHaBnmBalT MUKCep
B PEXVM HavMeHbLUeil CKOpoCTW W BAuBalT hopmanbaerni. BHOBb 3akpbiBalOT MOBEPXHOCTb CMECU NMIEHKON 1 nnactu-
HOW, BK/IOYAKT MUKCEP B PEXMM CpefHeli CKOPOCTW M NepemMeLlnBaloT cMecb B TedeHne 1,5 MuH.

BbikntoyaloT Mukcep, OCTaBnsalT cmecb Ha 30 C, CHMMaOT MAacTUHY M3 OprcTekna W nAeHky, 3atem BblInBalT
cMech B chopMy. TwiatenbHO TPSANOYKONM yAansoT C MOBEPXHOCTM BO3AYLUHbIE My3biPbKW, CABUraa MX K KpasiM MOBEPXHOCTH
ob6pasua.

O6pasybl B popMax NoMeLLatoT BHYTPb 3aKpbITOrO KOHTeHepa (UnM 06epTbiBAlOT UX MAEHKOW WM CKOTYEM) ”
CTaBAT BCe 3TO B XOM0AWNAbHVK. OnA npefoTBpalleHns BbiCbixaHnsa TVIM atmocdepa B KOHTeliHepe uam 06epHyTbIX B
nneHkKy obpasuax Ao/mMKHa ObiTb HacbIWEeHa BMaroin (B KOHTENHEP MOXHO MOCTaBUTb, Hanpumep, NoAAOH C BoAoW). B xo-
noAunbHWKe cnepyeT nogaepxnsatb Temnepartypy okosio nac 5 °C. Obpasubl BblAEpXMBAIOT B XO/1I0AUNbHUKE HE MeHee
opfHol Hepenu.

XpaHAT 06pasLbl B YACTbIX, TEPMETUYHbIX KOHTEeNHepax, 3ano/IHEHHbIX 2 %-HbIM BOAHLIM PACTBOPOM MPONUIOBOroO
cnupTa, NpefoTBpaLlaoLLM pocT 6akTepuil.
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MpunoxeHue JA
(cnpaBo4yHOE)

CBefleHMS 0 COOTBETCTBUU CCbIJIOYHbIX MEXAYHapoAHbIX CTaHAapPTOB
HauMoHa/bHbIM CTaHAapTam

Tabnunuya JA. 1

O603HayYeHne CCblIOYHOTO CreneHb
O603HavYeHne 1 HaMMeHoBaHMe COOTBETCTBYIOLLErO HaLVOHa/IbHOTO cTaHAapTa
MeXAyHapoAHOro cTaHhapTa COOTBETCTBUSA

*

IEC 61102:1991 —

IEC 61157:1992 HoT FOCT P M3K 61157—2008 «locygapcTBeHHass cuctema obecneyeHus
eAuHCTBa U3MepeHuin. U3genna meauumHckme anekTpuyeckune. Mpubopbl
YyNbTPa3BYKOBOWN AnarHoctuku. TpeboBaHusa K NnpeAcTaBNeHno napameTpoB
aKyCTMYeCKOro BbIX04a B TEXHUYECKOW [OKyMeHTauuu»

IEC 61161 HoT FOCT P M3K 61161—2009 «locygapcTBeHHass cuctema obecnedyeHus
eAuHCTBa W3MepeHuil. MowHOCTb ynbTpasByka B XuAKocTsax. O6wme
TpeboBaHMA K MeTOAMKaM BbIMOMHEHUA W3MEPEHUI B guanasoHe 4yacToT
ot 0,5 o 25 MIy»

* COOTBETCTBYIOLMUIA HaLMOHA/bHbI CTaHAAPT OTCYTCTBYeT. [0 ero MpUHATMS PeKoMeHAyeTcsi MCMO/b30BaTh
nepeBo/, Ha PYCCKUit A3bIK aHHOTO MeXAyHapoAHOro cTaHaapTa.

MpumeuyaHune — B HacTosllel Tabnuue UCNonb30BaHO ceaylollee YC/I0BHOe 0603HaYeHe CTeneHn cooT-
BETCTBUSA CTaHAAPTOB:
- IOT — uAeHTUUHblE CTaHAapThI.
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