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FTOCYAAPCTBEHHBINU CTAHIAPT POCCHUUCKOU OEITEPAIILUMU
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State system for ensuring the uniformity of measurements. Medical ultrasonic equipment.
Devices of extracorporal lithotripsy. General requirements for acoustic output performance declaration
and measurement procedures

JlaTa BBeaenns 2002—07—01

1 Ob6aacTp npuMeHeHus

Hacroguiuil cranaapT pacpoCcTpaHsIeTCs Ha:

- anmaparbl IJsi JUTOTPUIICUU, VCITOJIB3VIOILUC SKCTPAKOPITIOPAIbHOC BO3ACUCTBUEC BOJIH JABJICHUY

- amaparbl 14 JUTOTPUIICUHN, T'CHePpUPVIOILNE (POKYCUPOBAHHYIO MEXAHUYECCKYIO SHEPTUIO.

CTraHzapT He pacIipocTpaHsgeTcs Ha 000pYyIOoBaHUE LIS IMOJAKOXHON U Ja3epHOU JTUTOTPUIICHUH.

Hacroguiuidl cranaapT ycTaHaBJIMBACT:

- TIapaMeTpbl, KOTOPBLIC MOTYT OBITh UCITOJIB30BAHBI AJIS OMMCAHNS aKYCTUUYCCKOrO BhIXOIA ANNApaATOB
IJIg SKCTPAKOPIIOPpATIbHOU JIUTOTPUIICHMU,

- METOJUKHU U3MEPCHUN U IIPECACTABIICHUS ITapaMeTPOB 110/ AABJICHUS, TeHEPUPYCMOTO alapaTaMu
NI TUTOTPHUIICHMN.

Howmepa pazzaenoB, moapasaeiioB, IIYHKTOB (KpoMe ITYHKTOB pas/ciaa 3 U NMPUJIOXKCHUI) B HACTOSILCM
CTaHJIapTe COOTBETCTBYIOT yKa3zaHHbBIM B MBOK 61846.

[TonyXupHBIM IIPUQPTOM BBIACIICHBI TEPMUHBI, OIIPEaAc/ICHUS KOTOPBLIX AaHbl B pa3aciie 3.

2 HopmatuBHble CCBLIKH

B HacTosiueM craHaapTte UCITOAb30BAaHbl CCHUIKM Ha CJICAVIOILNE CTAHAAPThI:

[OCT 8.555—91 (MBK 866—8&7) ['ocynapcTBeHHasl cucTeMa 00CCIICUCHUS ¢AMHCTBA U3MECPCHU.
XapakKTepUCTUKM U IpadyupoBKaA T'UApOMOHOB AJIs pabOThl B 4ACTOTHOM JuariasoHe or 0,5 10 15 Ml

MBOK 50(801)—94!) MexayHapoJHblil 2JeKTpoTexHudeckuil cinopaph. [1aa 801: Axkyctuka u
3JICKTPOAKyCTUKA

MBOK 61102—92D KMamepeHue U ormucaHue yJIbTPa3BYKOBDIX ITOJICH ¢ UCTIONB30BAHUEM I'MApO¢hOHOB
B 4aCTOTHOM auarnasoHe or 0.5 10 15,0 M1l 11

3 Onpenenenus

B HacTosiieM ctaHaapTe IMPUMCEHSIIOT CJIeAYIOIINEe TePMUHBI C COOTBETCTBYIOILIMMU OITpeAC/ICHUSIMU,
MMPUBEACHHBIC B aT(PaBUTHOM TOPSIAKE:
3.1 ammapar oas JUTOTPUIICHHM: ATITIapar IJ1s pa3pylUcHUS KaMHEU U IPYyTUX KOHKPEMCHTOB B TeJIC.

I1 PUMCHAHHNC — N3BecTHBIC [MPpUMCHCHNU . IMOYCHHBIC KAMHHN, KC/IYHBIC KaMHHK, KAMHH B IMTPOTOKAaX IMTOJXKE-
IIYHO‘{HOﬁ AKCJIC3bI, CJIIOHHBIC KAMHHU, OPTOIICANYCCKAA 00JIb U OKOCTECHECHUE CYXOH(HIIH?I.

) Crangaptel MDK — Bo BHUWMKW [ occrannapra Poccun.

N3nanne opuuuabHoOe



I'OCT P 8.584—2001

3.2 BoJaHoBag gopMa UMIY.JIbCAa JABJCHHUI: 3aBUCUMOCTH OT BPEMCHU MrHOBEHHOIO aKYCTHYECKOro
JABJAEHUS B OITPCACJICHHOM TOYKE IT0JI MMIYJbCOB JABJCHHMA, HaO/ItogaeMas 3a JOBOJBHO JAJUTCIIbHbBIN
MTPOMEXKYTOK BPEMEHHM, UTOOBI BKJIIOUYUTH B CeOS BCIO CVILHCCTBEHHVYIO aKyCTUYCCKYIO MHPOpMALUIO 00
HMITYJIbCE JaBJICHUS.

3.3 Bpems Hapactanus 7/, . B okyce BpeMsl HapacTaHUs] MTHOBEHHOTO aKyCTHY€CKOro JaBJI€HHs OT
10 % no 90 % NMUK-NMOJ0KHTEIBHOTO aKYCTHYECKOTO JIABJICHHS.

3.4 ruapodon: [IpecodpazoBare/ib, FCHCPUPVIOILIUN AJICKTPUUCCKUC CUTHAJIBI ITPU BO3JACHCTBUU aKyC-
Tuyeckux curHanoB B Bojae [[TOCT 8.555, 801-32-26 MBK 50(801)].

3.5 AIMTEeNbHOCTh UMILYJIbCA CKATHS [, ./ 5 C: MurepBan BpeMeHU, HayuMHasl OT MOMCHTA, KOra

A

MTHOBE€HHO€ aKYCTHYECKOe HaBJeHHe BIICPBLIC JOCTUTHET 50 % NMUK-NMOJ0XKHUTEIBHOT0 aKYCTHYECKOTO JAB-
JeHUs, 1 KOH4Yasi MOMCHTOM, KOI'la MFTHOBEHHO€ aKYCTHYeCKoe [JaBJIeHHe B CJICAVIOUIUN pa3 OyIeT UMCTh
3TO 3HayeHUe (pUCYHOK A.l).

[Ipumevanne — Mugeke «FWHM» cootrBercTByeT «full width, half maximum» — «moaHasgs miMpvHa — Ha
[MOJIOBMHE MaKCUMyMa»r.

3.6 UMIyJbC AaBJeHHs: AKyCcTUYCCKas BOJIHA, U3TydacMasl ammapaTtaM st JUTOTPHIICHH (PHICYHOK
A.2).
3.7 WHTerpajd KBaaparoB uUMIyJbca aasienmsi P2, [la2/c: Unrerpan mo BpeMCHHU OT KBaJpaTOB

3HAYCHHUY MTFHOBEHHOTO aKyCTHYE€CKOIo JABJEHHS 10 BCCI BOJHOBOM (popMe HMITY.IbCA JABJICHHS.

3.8 MakKcHMAaJbHAs IUPHHA GOKAIbHOM 00acTH / , M: MakcuMasbHas IIMPUHA KOHTYPa p, Ha YPOBHE
MUHYC 6 1b, poBeleHHOro BOKPYT (hOKyca B IJIOCKOCTH X — Y, coaepxaliicii ¢hokyc.

3.9 MrHoBeHHast HHTEeHCHBHOCTL /, BT/M?: AKycTudeckas 3HEepTUs, ITPOXOoasiiasg 3a eAMHUIY Bpc-
MEHU B HaIlpaBJICHUM pPACIIPOCTPAaHCHUS aAKYCTUYECKOU BOJIHBI Yepe3 eAMHHUYHVIO TLTOIUAaAb, ITepIICH-
AUKYISAPHVIO K B3TOMY HaAIlIpaBJICHUIO, B OIPCACICHHBIM MOMCHT BPECMCHUM M B OIPCACICHHON TOYKE
AKYCTUYECCKOI'O ITOJIS.

J11 yCITOBUM UBMEPEHUU, paccMATPUBACMbIX B HACTOSLLICM CTAHAAPTE, IMTPU JAOIMYCTUMOCTU YCIIOBUU
NAJIBHETO IT0J1 MTHOBEHHYI0O HHTEHCUBHOCTDb BLIPAXKAIOT KAk

1:2.}

r7ie p — MTHOBEHHOE aKYCTHYeCKOoe JABJICHHUE;
/ — yIeJIbHBIN akycTUYecKUi uMmrieatHc cpeibl (3.21 MDK 61102).

3.10 MraoBeHHoe aKycTHyeckoe aasjaenue p, lla: /JdapiecHue 3a BbIUCTOM JIABJICHHUS OKpPYXKAIOILLUCTO
[1IyMa B OIIpeAeICHHBIM MOMCHT BPEMCHU U B OIPEIACICHHON TOYKE akycTudeckKoro rnosidg [801-21-19 MOK
S0(801)].

3.11 mMecto pacnmojoxenus MuimieHHn: [lpocTpaHcTBeHHOE MOJTOXEHUE, B KOTOPOM M3TOTOBUTEJIL Ha-
MEpPEH JIOKAJIM30BaTh KAMCHb.

3.12 ob0bem dokaIbHOH 001aCTH Vf M3 OOBEM TIPOCTPAHCTBA, OTPAHUYCHHBIN TTOBEPXHOCTBIO BOKPYT
thokyca, onpcesieMOil KOHTYpaMU NMMKAa aKyCTHYECKOro JaBJAeHUs1 CKaThg Ha ypoHe MUHYC 6 1b (oTHO-
CUTCJILHO €ro 3HAa4YcHUS B (POKYCe), U3MEPCHHBIMU BOKPYT (POKYCA.

[Ipumevanune — M3MepuTs TOUKH Ha ypoBHE MUHYC 6 Ob 1Mo BceMy 00beMy BOKPYT (POKYCa 3aTPYIHUTEJIBHO.
Ha mnpakTuke 1enecoodbpasHo arnrpoKCUMHUPOBATL 00beM (POKAJIBHON 00JaCTU MU3MEPEHUSIMU B TPEX OPTOTOHAJIbHBIX
HarlpaBJeHUAX. 10 OCHU My4YKa (OCbhb Z); B HaIpaBIeHUM MAKCUMAaJIBbHOTO AMaMeTpa IMydyka (OChb X). B HaIpaBJIeHHH,
MePreHInKyIIpHOM K OCH X (OCb V).

3.13 oproronaabHasg miypuHa (hoKaJIbHON 001aCTH f} M: LluprnHa KoHTypa p, Ha ypoBHE MUHYC 6 1b,
ITPOBECJACHHOTO BOKPYT (POKYCA B IVIOCKOCTU X — y, coAepKalic (POKYC, B HAITPABICHUHA, TICPIICHANKYIISP-
HOM K f .

3.14 ochb nmyuka: JIiHus, nmpoxoasias 4yepes3 reOMeTpUYCCKUU HEHTDP alepTypsl TeHepaTopa HMITYJIbCOB
NaBJIeHUs U (BOKYC.

[[pyuMeuyaHUue — DTa JUHUA MIPUHAIATA 34 OCb Z B COOTBETCTBUU ¢ 6.1 1 pasznenom 7.

3.15 nuUK-oTpUIATENbHOE AKYCTHYECKOE JABJICHUE; UK AKYCTHYCCKOTO JABJICHU paspexenns p , lla:
MakcuMaibHOC 10 MOAV/IIO aKyCTHUYECKOE AABJICHHEC Pa3PEXCHUS B HCKOTOPOM MECTE ITOJIS1 MMIYJbCOB
pasjaenus (3.26 MOBK 61102).
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3.16 NMUK-MOJOXUTEAbHOE AKYCTHYECKOEe [aBJCHHE; MUK AKYCTHYECKOro AaBjaeHus cxarus p, , [la:
MakcuMaabHOC aKYCTUYECCKOE JABJICHUE CXATUS B HCKOTOPOM MECTE I10JI1 UMIYJbCOB AaBjaeHus (3.27
M®OK 61102).

3.17 maomanp momepedyHoro cedyeHus (hoKaabHOI obdaacth A, M2 [11o11aap KOHTYpa aKyCTUYECKOTO
AaBJICHUS CXKaTusl, 3HadeHHe KOToporo Ha MUHyC 6 a1b HuXe ero 3HaucHus B ¢okKyce, Jexalias B
[JTOCKOCTH, MEepreHIUuKYISIPHON K OCH MYYKA U coaepxaliieil (PoKyc.

3.18 l1lpeneibl BpeMEHHOTO HHTETrPUPOBAHUS

3.18.1 mnpenejbl NOJA0XKHUTEIbHOTO BPEMEHHOTO HHTErPUPOBAHMSA Tp_, c: | paHULIBI TPOMEXYTKA BPCMECHU
MEXJIY TEM, KOr/a 3HauYCHUE IMOJOXKUTEIBHOTO aKyCTUYECKOTrO JIaBJIcHUS BIIEpBbIC NMpeBuICUT 10 % cBoero
MakKCUMaJIbHOIO 3HA4YCHMUS, U TEM, KOTIJa OHO BIIepBbIc cocTaBUT McHee [0 % cBoero MakcuMaabHOIO
3HAYCHUSI.

3.18.2 mpenejibl 00MIEro BpeMEHHOTO MHTErpupoBanuss /., c: [ paHUIIBI TPOMEXYTKA BPEMEHU MEXIIY
TeM, KOraa adCcoloTHOe 3HayeHUEe (MO/YJ1b) BOJHOBOM (POpMBI HMITYJILCA JABJIEHUS BIICPBLIC TPeBLICUT 10 %
CBOEI0 MaKCUMaJIbHOTI'O 3HAUYCHUS, U TCM, KOTJla OHO BITEPBBIC COCTAaBUT McHee 10 % cBoero mMmakcuMamb-
HOT'O 3HA4YCHMUSI.

_ 3.19 npoTszKeHHOCTb (hOKATbHOH obaacTH /_, M: JTHA B HAITPABJICHUU Z KOHTYpa p, Ha YPOBHC MUHYC
6 1b, npoBeaeHHOIO BOKPYT (hOKyca B IUTOCKOCTH X — Z, coaepxKaliell (hokyc.

3.20 pacyeTHbIi HHTErpajJ HHTeHCHBHOCTH umMnyabnca P//, [1xx/m?2: uTerpar 1o BpeMecHU OT MTHOBEH-
HOM MHTEHCUBHOCTH B OIIPCACIICHHOU TOUKE ITOJISI HMIYJILCOB JABJIEHHUS 110 BCCl BOJHOBOH (popMe UMITYJILCA
nasiaenud (3.31 MOK 61102).

3.21 dokye: llomoxeHue MakCUMyMa NHKA AKYCTHYECKOrO IABJICHHS CXKATHUS B [10JIC MMIYJbCA
NaBJIeHU4.

3.22 49yBCTBUTEJIbHOCTDH FHIPO()OHA HA KOHIE Kadens mox Harpyskoi M, , B/Ila: OtHoienue Hampsi-
JKeHHMS Ha KOHIIEC Kabessd UM CoOeAMHUTEIS ruapogpoHa, IMOJACOCIUHCHHOTIO K OITpeAc/IeHHOMY (TTPUHSTOMY)
3JICKTPUYCCKOMY BXOJIHOMY UMIICIAHCY, K MTHOBEHHOMY aKYCTHYECKOMY JABJEHUIO B HCUCKAXCHHOM CBO-
OOAHOM I10JI¢ TJIOCKOU BOJIHBI B TOYKE AKYCTUYECKOIo LIeHTpa ruapogoHa, cCiiv THAPOMOH U3 S3TOM TOUYKHU
obL1 yOopan (MBK 61102).

3.23 DHeprusg aKyCTHYECKOro UMIy.JbCca

3.23.1 pacyerHas 3Heprugd aKyCcTH4ecKoro ummnyabca £ ,, /Ix: IlpocTpaHCTBEHHBIM MHTErPal OT pac-
YEeTHOr0 MHTErpajia MHTEHCUBHOCTH HMIIYJIbCA 1O KPVYIJIOW TUIOILAAM ITOIepeyHoro cecueHusd paavyca K B
IJIOCKOCTU X — Y, coldepxKallucil (poKyc.

3.23.2 pacyeTHasi JHEprusi aKyCTHYECKOro ummyJjibca B pokyce £, JIx: [IpocTpaHCTBECHHBIN UHTErpa
OT PACYETHOr0 UHTErpajia MHTEHCUBHOCTH HMITY.JIbCA 110 ILIOMAM MONMEePEeYHOro cedeHnst (hoKaabHOM 00.1aCTH.

I1 PHUHMCYHAdHHNC — ITO OIMPCACICHNUC MTO3BOJIAHCT 3dBBICHUTD NEeUCTBUTEIILHOEC 3HAYCHHE SHCPI'MK, CCOJIN AllCPTYPA
[CHCPATODPA UMITVJIBCOB JABJICHKA BCJIMKA.

4 OQ003HAYCHUA

B HacrosieM ctaHaapTe NMPUMEHSIOT ClIeldyiolue 0003HaYCHUS:
A, — niaomaab momepevHoro cedyeHns (pokaaibHOM 001aCTH;

E[ — pacyeTHas HHepPrusi aKyCTHIECKOro MMmy.Jibca B (hoKyce;
Eie — pacyeTHas 3HEPrusi aKyCTH4eCKoro UMnyJibca;

/. — MaKkcuMajbHasg IUpUHA (GOKAILHON 001aCTH;

/. — opToronajbHas mMupHUHA (HPOKAJIBLHON 007aCTH;

fi — NPOTSKEHHOCTb (POKAJIbHOM 00/1aCTH;

[ — MrHOBEHHAd WHTEHCHBHOCTD;

M, — 9YyBCTBHUTEJIBHOCTDb THAPOGIOHA HA KOHIIE Kades Mo HATPY3KOii;
) — MTHOBEHHO€ aKYCTHYeCKOe JaBJICHHE;

P — NHK-OTPHIATEIbHOE aKYCTHYECKOEe JaBJICHHE;

p, — NHK-MOJOXUTEIbHOE aKyCTHYECKOe IaBJICHHUE;

.sz — HMHTerpaJj KBaaparoB MMIY.JIbCA JABJICHUS,

Pl] — pacyerHbli HHTErpal HHTEHCUBHOCTH UMITY.ILCA;
!, — BpeMsi HapacTaHusi;
fewn Mp NJIATEIbHOCTD UMIYJIbCA CKATHA

[, — mpenejibl MOJOKHUTEILHOTO BPEMEHHOTO HHTErPHPOBAHUS;
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[ — npeneJibl 00IIEro BPEMEHHOTO UHTETrPUPOBAHMS;
Vf — 00beM (hoKaabHOM 001aCTH;
Z — XapaKTepUCTUUYCCKUU aKyCTUUECKUIT UMIIeJaHC CPEbI.

S Ycaosua n3mepenuu

M3MepeHus ciieayeT BBIITOHATL B VCIIOBUAX, ITPUOTMXKEHHBIX K pA00OYUM VCIIOBUAM ITPpUMCEHCHUS. B
3TUX YCIIOBUSIX U3MCPSIOT:

- YpPOBEHb BO30YXKIIECHUS reHepaTopa HMIYJIbCA JABJICHUS

- 4acTOTV ITOBTOPEHUSI HMIYJIbLCOB JABJICHHUSA:

- TeMTIIepaTypy OKpyxKalolley Cpeabl;

- 3JICKTPOIIPOBOAHOCTDL BOABI B UBMCPUTEIBHOM Oake (Iajgeec — 0ax);

- TeMTIIepaTypy BOIbI U COACpPXaHUE KUCIIOpOoda B BoAe Oaka.

3HAYCHUS VKa3aHHBIX IMapaMeTpoB IIPU IMTPOBCACHUN U3MEPCHUIN NOKHBI ObITH 3a(pUKCUPOBAHEI.

B bake (McrbITATCJIBHOU KaMepe), JOCTATOUYHO OOJIBIIOM LIS CO3JaHUMS VCIOBUM, ITPUOIU3UTEIIBHO
COOTBETCTBVIOIIUX YCIIOBUSIM CBOOOJHOTO ITOJISI, HCOOXOJIMMO MCITOIB30BATh JAeTa3UPOBAHHVIO BOAY (TIPU-
aoxeHue A) npu temreparype ot 20 1o 40 °C. Ecnu aerasypoBaHHYIO BOAY HE IMPUMCHSIOT, TO CJIEAVET
VICJIUTh 0CO00C BHUMAHUC OTCYTCTBUIO ITY3BIPHKOB BO3/yXa KakK Ha ruapodoHe, Tak U B JIIOOOM MeCTe
pacIIpoCTpaHEHUs aKyCTUUYECCKOTO CUTHaJA. DJICKTPOIMIPOBOAHOCTL BO/bI JOJIKHA OBLITH TakKo, KOoTopasl
AOIYCTUMA AJIS UCITOJIb3yeMOTro ruapogoHa. I'mapodoH 10/KeH ObITh IpaayupoOBaH IMPU TeMilieparype,
COOTBCTCTBVIOLICH TeMIICpaType BOIbI B 0aKe.

6 HcnbiTaTeabHoe 000pyaoBaHue

6.1 NcnbiTarenbHad Kamepa

M cnbiTaTenpHass KaMepa J0JI2KHA ObITh CKOHCTPYMPOBAHA B BUJIC 0aKa C BOJOU, HAJACKHO 3aKPEIJICH-
HOT'O HA reHepaTope UMIYJIbCOB JABJICHHUSA TaK, YTOObI M3JIydacMas UM aKyCTUYCCKAas SHeprud I10CTyIiaia
B BOAHVIO cpeay. McnbiTarenbHas kKamepa J0/KHaA ObITh CYLICCTBEHHO OOJIbIIOW, YTOOBLI OOCCIICYUTD
VIAJICHHUC TIPCAIIONaracMoro ImojJoXCHUS (PoKyca, 10 KpalHeH Mepe, Ha HECKOJIbKO CAHTUMETPOB OT
OTpaXaloluX IIpeJIMETOB, B TOM YUCJIC U OT ITOBEPXHOCTU BoAbl. PaccTosiHue Mexy (QOKYCOM U OTpaXa-
IOIIUMU [IPCAMETAMU CJICAVET BBIOMPATH TAKUM, YTOObI UCKIIIOUUTH UHTEPMOCPCHLUIO U3MEPSICMOro U
OTPAXCHHBIX UIMIYJIbCOB IABJICHUS.

MexaHuueckKU# aepxKareyb ruapooHa N10KeH ObITh CHAOXeH YCTPOMCTBOM ITO3MUMOHWUPOBAHUSI,
00CCIICUMBAIOILNM IOCTUPOBKY 'MAPOPOHA U OIPEACTICHUC €TI0 IMOJOXCHNUS OTHOCUTEIIBHO (POKYCA B TPEX
OPTOTOHAIbHBIX HaIlpaBIcHUAX. OaHA U3 ocel (OCh Z) JO/DKHA COBIIAJATh C OCBIO NMYYKA. OTHOCUTEIILHOC
MMOJIOKEHWUE THAPO(MGOHA B ITPOCTPAHCTBE HEOOXOIUMO U3BMEPSITH C ITOTPEeITHOCTBIO He bosee 0,5 MM.

Heobxonumo UCKITIOUUTD BIUSHUE TIePeXOAHBIX MEMOpPaH Ha pe3y/ibTaTbl U3MepeHU. Marepuan s
AKYCTUYECKOU CBS3U JOJKCH OBITh YKAa3aH M3TOTOBUTEIICM.

6.2 I'mapodon

XapakKTepUCTUKKU THAPOPPOHA JO/KHBI COOTBCTCTBOBAThL TpecooBaHUuIM [ OCT &.555. g nmpumMeHe-
HUHW [TO HACTOSIICMY CTAaHAAPTY HCOOXOAMMbBI rHAPOGOHBI /IBYX THUIIOB:

- THAPOMOH 1JIs1 UBMEPEHUU B (POKYCe;

- THAPOMhOH 111 U3MEPECHUU TTOJIS.

6.2.1 I'mapodon 119 u3MepeHUil B (hoKkyce

[ uapodoH n1g usamMepeHUil B (hoKyce J0IKEH ObITh MEMOpPAHHOTO TUIIA HA OCHOBE IThC30ITOIMMEPHOM
[UICHKY TOJMIIMHON He 0osee 25 MKM (rmpuitoxkeHue C MBOK 61102). ['paayuposarh ero ciaeayeT B guaria-
30HC yacTtoT oT 0,5 1o 15,0 M1 11 B coorBercTBUU ¢ TpeboBaHugaMu [ OCT &.555.

B nuamazoHe 4yacToOT IpaaiyUpOBKMU M3MCHCHUC YYBCTBHTEJIBHOCTH THAPOGOHA HA KOHIE Kaldeast moj
HATPY3KOM I10 MepE MU3MCHCHUS YAaCTOThI HE JOJDKHO IpeBbIILIATH = 3 1b.

DMOdPeKTUBHLIN JUaMeTP rTIAPOGOHA JT0KCH OBbITH IO BO3ZMOXHOCTHU MaIbIM (He Oosiee 1,0 MM), npu
5TOM €0 3HA4YCHUE JOJIKHO OBITH 3apaHee 3aJaHo.

6.2.2 I'mapodon jU1d U3MEPEHUN I10JId

I'uapodon 111 U3MEPCHUN TT0J18 JOIKEH OBITH JKECTKOM KOHCTPYKIIUMM, a ero 4YacTOTHAS XapaKTepUC-
THKA HE JOJDKHA U3MCHSITHCS 0osiee yeM Ha + 3 b Ha okraBy B auamnaszoHe yactor ot 0,05 no 15,0 M1 1.

4
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DMOPeKTUBHLIN AMaMeTP rTIAPOGOHA J10KECH OBbITH IO BO3ZMOXHOCTHU MabIM (He Oosiee 1,0 MM), npu
5TOM €ro 3Ha4eHUE JOJIKHO OBIThH 3apaHee 3aJaHo.

UyBCTBUTEIBLHOCTDL THAPOOHA HA KOHIE Kaldeasd mojJ HArpy3Kod B IIpollecce M3MEPCHUU He J0JIKHA
M3MCHSITBCS OoJice yeM Ha = 10 %.

[Ipu HapmexalueM JeMIIOUPOBAHUU U €TO 3aLUTE OT pa3pylLIAIOICIO BO3ACUCTBUS yaIapHOU BOTHbI
JIST UBMEPEHUU B (BOKYCe JOITYCKAIOT UCITOIB30BATh THAPOYPOH C [THE30KEPAMUICCKUM JJUCKOM AHUaMETPOM
He Oosiee 0,9 MM U TOJIIMHONU He oosee 0,1 MM,

[ITpumeuvanue — [lpumMeHgOT rIapo@OHDBI IBYX PA3TUYHBIX TUTOB, TAK KAK MHOTHE W3 HUX, MTOAXOASIINE 15
U3MEPEHUN B (PoOKyce, HEAOATOBeUHbI. [1osTOMY 19 U3MEpeHHUH IO B LEJOM HMCITOJIb3YIOT 00j1ee XKEeCTKUI, HO HE
CTOJIb crieuudPUUHbIA ruapodgon. |lpu BeIOOpe THUMA rrApodOHA )11 U3MEPEHUHN IO 00palialoT BHUMAHKWE Ha TO,
YTOOBI OH ODECIeYUBal HEOOXOAUMVIO JIMHEUMHOCTh U U3MEPEHHS OTPULIATEIBHOIO aKyCTUUYECKOro JaBJCHUS TPU
BLICOKHNX VPOBHSIX HABJICHUSI.

6.3 H3mepennst HanpsKeHUs

6.3.1 Ocuwmnrorpad My ObICTPOJCUCTBYIOIIUU perucTpaTop

J111 HaOMoAeHUM Had BBIXOJAHBIM CUTHAIOM HAPOPOHA 1 M3MCPECHUM ATOTO CUTHAaIA 10KHa ObITh
MMPUMCHEHAa COOTBETCTBYIOLIAM arriaparypa; CJICAVeT YKa3bIBaTh €€ YACTOTHVIO XapaKTepUCTUKY, eMKOCTHVYIO
M aKTHMBHVIO YAaCTU BXOJHOTO UMIIeAaHca. OINTUMAIbHBIM SBJISICTCS UCITOJb30BAHUC LIU(PPOBOro OCILIUIIO-
rpada ¢ 4acToTo BBIOOPKU (HUCKpeTU3aluu) oosiee yeM 100 MI11, XxoTsa MOXeT 0Ka3aTbhCs J0CTATOYHbIM
WU IMPUMEHCHUC OBICTPOACUCTBYIOLICTO perucTparopa U HUQPPOBOTO HAKOITUTEIS AJIS MTOCICAYIOIICH UHAU -
KallM¥ Ha KOMIIbIOTEpE.

YyBCcTBUTEABLHOCTDh THAPOGhOHA HA KOHIE Kaless1t moJ HATPY3KO#M OoImpeacssiioT B COOTBETCTBUU C D.1.2
MBOK 61102, 5Ty BeJTMUHHY CJICJIYET UCITOIB30BATD /TSI pacdeTa aKyCTUUeCKUX JaBJIeHU 110 Hab110/1acMbIM
Ha TUAPO(PrOHEe BLIXOAHBIM HAMPSIKCHUSIM.

6.3.2 3anuch BOJHOBOH (hOopMbl HIMITY.ILCOB J1ABJICHUS

BonHoBasg (popMa BBIXOOAHOIO HalpsKeHUS THAPOoMOHA N0/KHA OBIThH 3arucaHa TakuM 00pas3oM,
YTOOBI OOCCIICYUTDh U3MEPEHUS UIIU BBIYUCIICHUC:

- MTHOBEHHOT0 aKyCTHYECKOro [IaBJICHHUS J;

- MUK-OTPHIATEIbHOI0 aKYCTHYECKOIr0 JABJICHUS P .

- NMHAK-TMOJOXKUTEIBHOTO AKYCTHYECKOro JAABJICHUS P, |

- BpPeMeHHM HapacTaHus ! ;

- IJUTEJbHOCTH UMIYJIbCA CXKATHI IFWHij

- MTHOBEHHOM MHTEHCHUBHOCTH /.

7 llpouenypa n3mepeHunu

HM3mMmepeHuda ciaeayer IMpoBOAWUTD, ITO KpallHEH Mepe, IIPU OAHOM K3 JICYCOHBIX PeXKUMOB (VCTAHOBOK
MMyJbTa yITpaBJIeHUS), YKa3aHHbBIX U3TrOTOBUTEICM. ECIU U3MepeHUus NMpoBOJAST TOJIBKO I[TPU OAHOM pelKUMe,
TO 3TOT PEXUM A0KEH COOTBETCTBOBATH YCTAHOBKE aIlllapaTypbl HAa MAaKCUMVYM, IIPUTOJHBIN LTS KITUHU-
yeckKoro nmpuMeHeHud. [lapameTpsl peXMMOB U3MEPCHUN JOJKHBI OBITh JOKYMCHTUPOBAHHI.

OrnmucaHHble HUXKXC U3MEPCHUS IS OIPEACTICHUS MPOCTPAHCTBCHHBIX XapaKTepPUCTUK ITyYKa He-
00XOJIMMO IIPOBOAMTH C HCITIOJIbB30BAHMEM YCTPOMCTBA IMEepeMCIUCHUU MO X — y — Z KoopJAuHaraM, B
KOTOPbIX HAaIlpaBJICHHUC Z COBIIAAACT C OCbI0 mMy4Yka. OcCbhb X J10/KHA ObITh BbIOpaHa B HallpaBJICcHUU
HAUOOJbILICH IUUPHUHBI TVYKA B IIOCKOCTHU X — y, IIpoxoadiucil yepe3 okye. PaccrogHue or (hoKyca
10 MeCTa paACHoJ0XKeHHs1 MHUIIEHH BHOCSIT B IIPOTOKOJI. ECTU MUK-MOJOXKHUTEIbHOE aKYCTHYECKOe JaB.Ie-
HUE D, B MECTe PACHOJOXKEHHS MMIICHM He OTiuryaercs 0osee yeM Ha 10 % ot p,. B poKyce, TO MOXHO
MMPOBOJUTb U3MEPCHUS B INIOCKOCTU X — ¥ Ha PACCTOSIHUHU Z, COOTBETCTBYIOILCM MECTY PACHOJ0XEHUS
MHIIICHH.

7.1 1lpocTpancTBeHHbIe H3MEpPEeHUS]

[IpocTpaHcTBEeHHOC pacrpe/ie/icHUEe aKyCTUYCCKOTO JABJICHUST U3MEPSIIOT B UCIIBITATC/IBHOW KaMepe.
MaxkcuMalbHbI MHTEPBA AUCKPETU3ALUK AOJDKEH ObIThb MeHee | MM wiau !/, MUHHUMaJIbHON HIMPUHbI
1300apbl (Ha ypoBHC MUHVC 6 1b) B I1ockocTu X — v. B MIOCKOCTH X — Z OH AOKEH OBITh MCHBILIC 2 MM
i 1/, MaKCUMaJIbHOTO pasMepa n300apsl (Ha ypoBHe MUHYC 6 1b). Eciu snauenus p, npu repemMelieHUu
OT OJJHOU K JIPYyroil TOUKEe AUMCKpeTU3alluu (oTcyeTra) He pasinuudatorcs oosiee yeM Ha 10 %, To MHTEpBasIbl
AUCKPETU3ALIMU MOTYT OBbITh PACIIUPECHBI, HAITpUMeEp A0 D Ui 10 MMm. PealbHO UCITONB3YyEMbIC MHTEPBAJIbI

>
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NOJIKHBI OBITH JOKYMCHTAJIBHO 3apUKCUpOBaAHBI. [IpyW 3TOM MOXKeT OBITH UCIIOJIBL30BAH THAPOGOH 1JI1s
M3MCPEHUN ITOJIS.

[ IpuMeyaHU4

1 Ilepen npoBegeHMeM U3MEPEHUN AJIS JOKaTIU3allMKU POKyca U OrpeaeieHU HaIpaBIeHUd OCH X HEIeC000-
pPa3HO IPOBECTU U3MEPEHUS BOJIM3HM MECTA PACHOJIOXKEHUsI MULICHH (TTIPIIOXKEHUE A).

2 Iloka npodpuib 1ydyka He OyIeT HeTAJILHO UCCIedOBAaH B COOTBeTCTBUU ¢ 7.1.1, HampaBieHUe OCHU X OyHeT
MpeaBapUTEIbHBIM.

3 Cneayer BbIOUMpATh TAAPOGOHBI C XOpPOlel JUHENHOCTBIO B O0JIACTHU ITOJOXKWUTEABHBIX U OTPULATEIBHBIX
JABAECHWH, TaK 4TOOBI pe3yabTarbl U3MEPEHHUU HA ypoBHE MUHYC 6 1b He ObLIM MCKAXKEHBI.

7.1.1 Tlpoduru nyuka 1mo nuK-moJoXuTeIbHOMY aKYCTHYECKOMY JABJICHHUIO

JIOJKHBI OBbITH U3MEPEHBI 3HAUCHUS MUK-NOJOXKUTEILHOI0 AKYCTHIECKOro JAaBJICHHUS B ITVTOCKOCTU X — V,
conepxkatieit pokye. M3 npoduiist Ha yposHe MuHYC 6 1b 10/KHA ObITh Onpe/iesicHa HIMPUHA ITyYKa Ha YPOBHE
Munyc 6 nb.

11 PUMCHAHHKC — ,Hﬂﬂ Kaxaoro sHadcHMA y, IMpy KOTOPOM OIIPpCAC/AIOT NAK-NOJOKHATEIBHOEC AKYCTHYECCKOE
JABJACHUE, OIMPDCACTIAIOT TAKZKE U ])ElC‘iETHbiﬁ HHTErpaJ 1 HHTCHCUBHOCTHA UHMITYJIBCA, TAK KAK 3TH IBC KPUBbLIC HCUACHTHUY HEBI
1 MOTYT CYILIECTBEHHO pa3IMuyaThes 10 TUIOIAMAM, 3aKTI0YeHHbIM BHYTpU HUX (7.3.1).

Ecnmy MmakcuMaibHble U MUHUMATbHBIC 3HAYCHUS NIMPUHBI Ha YPOBHEe MUHYC 6 1b oTiiMyaloTcs MeHee
yeM Ha 10 % oT cpeaHero 3HadeHUsI, TO ITYYOK CJICAYET CUUTATh CUMMETPUYHBIM. ECITU XXKe OHU OTJIMYaloTCs
Ha 10 % 1 ©0omee, TO MyYOK CleAyeT paccMaTpUBaTh KaK HECUMMETPUYHBIN. IS CMUMMETpUYHOTO ITydKa
U3MEPEHUS B IJIOCKOCTU X — Y CJIeAyeT OrpaHUYUTh TOJBLKO HampapiaeHueM X. Ilpu 3ToM oChb X noJIKHa
OBITH OPUECHTUPOBAHA TAK, YTOObI OHA COOTBETCTBOBAJIA HAITPABJICHUIO MAaKCUMATIbHOM ILIUPUHBI ITyYKA.

M3MecHCHUS NMMK-NMOJAOXKUTEIbHOIO0 aKyYCTHYECKOro JABJEHHS B ILJTOCKOCTIX X — Z UV — Z HOJIXKHBI
OBbITb M3MEPEHbI M 3allUcaHbl, MO MCHbIICH Mepe, B BUJAC KOHTYpa JlaBjIcHUS Ha ypoBHe MUHYC 6 1b B
KaXKJI0M TTJIOCKOCTH.

7.1.2 Tlpopunu nyuxka 1o mnMK-oTpuuaTeJIbHOMY aKYCTHYECKOMY IABJICHUIO

JOJIKHBI OBITH U3MEPCHBI 3HAYCHMS MUK-OTPHIATEIbHOT0 aKYCTHYECKOTO JABJEHHS B ITJIOCKOCTIX

OTPHUIIATEJIBHOT0 AKYCTHYCCKOIr0 JAaBJICHHUI.

DTU U3MEepeHUS O4YCHb TPYAHO OCVILICCTBUTL HA IIPaKTHUKE, W IMO3TOMY TpeOOBaHUS K IIpeleaiaM
MHTCPBAIOB JUCKPETU3aLlM MOTYT ObIThb OcJiabyieHbl. ECiyu pa3sHula B MAK-OTPULIATEIbHOM aKYCTHYE€CKOM
JABJEHHH p OT TOUYKM K TOUKe He npeBbiiuacet 10 %, To uutepBalbl yeeauuyupaloT. [1pu sToM dakTruyecku
M CITOJIb3YEMbIC MHTECPBAJIbI JOIKHBI ObITH 3alTPOTOKOTUPOBAHBI.

7.1.3 Mokyc

OTCTOSTHUE (POKYCA OT MeCTa PACHOJ0XKEHUS MUIIEHHU /10JDKHO OBIThH OIPEACIICHO C ITpeaeiaMiy 10ITyC-
KacMOU ITOrpeiliHOCTU + 2 MM I10 HAMPaBJICHUIM X U ¥y U = 3 MM I10 HaIlpaBJICHUIO Z.

7.1.4 lllupuHa poxalbHOM 00J1aCTU

[To pesynpratam uamepeHuit 7.1.1 nomxkHa ObITH OIpeaeicHa IIUPUHA KOHTYpa Ha YpoBHE MUHYC 6 1b
B HAIllPABJICHUW X — MAKCHMAJIbHAA MIMPHHA (POKAJILHOH 00J1aCTH / ¥ B HalpaBJIeHUU y — OPTOroHAJIbHAS
mypuHa (HOKaJIbHOM 00JaCTH 1.

7.1.5 IlpoTrsKeHHOCTb (QOKAJILHONM 00.J1aCTH

JInuny KoHTypa Ha ypoBHC MUHYC 6 1b Broap HanpapieHUS Z, J. U3MEPSIIOT TI0 3TOMY KOHTYPY B
[JIOCKOCTU X — Z, ITOJAY4YeHHOMY K3 U3MepeHuud 7.1.1.

7.1.6 ILlntomans ¢okaabHOH 001aCTH

I11omans nonepeyHoro cedeHus (hokKaIbHOM 001aCTH BJIOJIb OCCH X U y VCTAaHABIUBAIOT U3 U3MEPCHUU
MMPOCTPAHCTBEHHBIX pacIipeieICHU.

[IlpumMeuvanue — Ilnomaap nonepedHoro cedenust (GoOKAJIbHON 00JacTH LicjiecoO0Opa3HO allIpoOKCUMUPOBATE

HJUTUTICOM € OCIMU JUTUHOWM fx U fy.

7.1.7 O0bem okaIbHOH 001aCTH
O0beM hokaabHOM 00JaCTH BAOJL OCCH X, ¥ U Z CJIeAyeT yCTaHaBIUBaTh U3 U3MEPEHUU MTPOCTPAHCT-
BCHHBIX pacIipelc/IicHUHN.

[IpumMeuanue — O0beM (poKadbHOM 00JaCTH 1icjiccOO0Opa3HO allpPOKCUMUPOBATH 3J/UTUIICOUIOM € OCSIMHU
IUIMHON fy, fy U [

7.2 W3MepeHusi BpEMEHHbIX 34BUCUMOCTEN
I'uapodon 151 U3MepeHU B (POKYCe JOJIKCH ObITh PacIlOJOXKEH B palloOHEe (POKYCa TAKUM O0Opa3oM,
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YTOOBI PErucTPUPOBATH MUK-NMOJOKUTEIbHOE AKYCTHYECKOE JABJICHHUE C IpcieaMy JOITyCKAaeMOU ITOrpeLil-
Hoctu + 20 %.

BoaHoByo (opMy MMIYJIbCA JABJIEHUS HCOOXOAMMO MU3MEPSTh B (pokyce. CrieayeT BbIYUCTSITh 3HAUYC-
HUS ITapaMeTpoB:

- MHUK-MOJOXKHUTEJIbHOTr0 11 MUK-OTPULIATEIbHOTO AKYCTHYCCKOrO JABJICHUS

- IJUTEJbHOCTH UMIYJIbCA CXKATHS,

- BpEeMEHHM HApACTAHMUA.

7.3 W3MepeHHus SHepreTUYeCcKux napaMmerpos

7.3.1 HHTErpaja KBaaparoB UMIY.IbCA JABJICHUA
WHTerpaa KpajapaTos HMIYJIbCA JABJIEHUS B HCKOTOPOU TOUKE (r, 0) 3a1al0T (popMyI0i

-sz (r.ﬁe) — Jpz (r:ejt) df :
It

[ IpuMeyaHue — JOJXHBI OBITb YCTAHOBJIEHBI Tpeaesibl BpeMEHHOI0 MHTErPUPOBaAHUS 1, KOTOPBIMU MOTYT
obITL 1punu 1.

7.3.2 PacYeTHbId MHTErpaj UHTEHCUBHOCTH UMITY.JIbCA
PacyeTHblii MHTErpAJd MHTEHCUBHOCTH MMITYJIbCA B HCKOTOPOU TOUKE (F, 8) 3a7al0T (pOopMYyJIoi

PIIF.0) = Zl | p2 (r0.0 dr .
]

[ IpuMeyaHue — HoOJXKHB OBITb YCTAHOBJICHBI IpeAesibl BpeMEHHOr0 MHTErPUPOBaHUS 1, KOTOPBIMU MOTYT
obITL 1punu 1.

DTU M3IMEPCHN BbLIHTOJIHAIOT C ITOMOIUBLIO FHIIpO(bOHH HJTAH HBM@D@HHﬁ' B (bOKyce.

[IlpumMevanume — C 1Heablo CpaBHUTHL MOTCHUUATBHVIO 3P@PEKTUBHOCTL O0OPYAOBAHHS DPA3IWYHBIX TUIOB
OBLJIO OBI LIeJIeCOO0pa3HbIM IMPU pacyeTax UCIMOJb30BaTh (PUKCUPOBAHHYIO TLIOHIAIb, HAIPUMED C YYETOM CPEIHETO
pazMepa KaMHSI.

7.3.3 PacuerHas 3Heprusg akKyCTH4eCcKoro UMIy.ibca B (pokyce

DHEPrui aKyCTHYECKOro MMNY.JibCa B (POKYCe BHIUMCIISIOT 110 PACYETHOMY MHTErpay MHTEHCUBHOCTH
NMITY.JIbCA, B3SITOMY ITO IIOIIAIU MOMEePevHoro cedyeHnst (poKajaibHOM 0071aCTH.

DHeprus aKyCTH4YeCKOoro MMIyJibca B POKyce MOXET ObITh OITpeciicHa 1o (popMyJic

1
E = | | p2 (r0.0 dSdi=| P11 (r,0) dS .
ST S

rae p(r, 0, ) — MFHOBEHHO€ aKYCTHYECKOe IaBJIeHHE B TOUKE (7, 6) B MOMCHT BPCMCHH [,
[ — TEeKVILIee BPeMSI;
S — MMOBEPXHOCTD, JieKAallas B IJTIOCKOCTU, ITPOXOJIlUcH yepe3 MOKYC U MeprieHAUKYIIPHON
K OCH MY4Ka, B ITOJISIPHBIX KOOpAMHATAX ¥ U O, OorpaHHMUYcHHAd KOHTYPOM Ha VPOBHC
MUHYC 6 nb:
/. — VIeNbHBIM AKYCTUYECCKUU UMIIEAAHC BOABI (TTPUITOKEHUE A).
[Ipumevanue — JIOMKHBI OBITh YCTAHOBJIEHBI TIPEIEbl BpEMEHHOTO MHTErPUPOBAHUS 1, KOTOPBIMU MOTYT
ObITH 1Tpynu 1.

7.3.4 Pacdernasg sHeprusi akyCTHIECKOro MMIY.IbCa

DHEPruio aKyCTHYECKOro MMIYJAbCA CJIC/IYCT BBIYUCIATH 10 PACYETHOMY HMHTErpajgy MHTEHCHUBHOCTH
UMITYJbCA, B3ITOMY I10 IUIOLIAAM S, oIlpeacyisieMOM KakK IUIOLIAAb KPVIJIOTO ITIOTIEPEYHOro CCUYCHUS
paauyca R

Ep=— £_£p2 (8.1 derziP[[(ne) ds

3HayeHue K J10KHO OBITH 3aJ1aHO CIICHHNAIbHO U BbleHHO TAKMM, YTOOBI MMUTHPOBATb KAMCHD.
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[ITPAJIOKEHHWE A
(CIIpaBOYHOC)

N3mepeHus nmapamMerpoB Mo

A.1 Jlatunku n ruapodoHsl 1a8 N3MepeHni

C LesbIo OIPEeAeINTb XapaKTePUCTUKU T10JIS1 JTUTOTPUIITEPA MCIIOAb3YIOT MHOXKECTBO THUIIOB IIpeodpa3oBareieil
napiaeHust. M3-3a CKOpOTEUHOCTU HMMITYJIbCa, KOPOTKOIO BPEMEHM HapacTaHUsl U OUYEeHb KOPOTKOIO BpPEeMEHHU IMHKAa
BO3JCUCTBUY OOBIUHBIC THAPOMOHBI U TIPeOOPA30BATEAN JABJACHUS HEIPUMEHUMBI IS 3TUX U3MepeHHN. BbicoKue
JABJICHUS B (POKYCe HAJTAaTalOT OrpaHUYEHU S HA TUIIBI TIPUEMHUKOB, HEOOBIUHBIE AJIS1 APYTUX IMIpUMeHEeHUN. T peboBaHule
K IIUPOKOIIOJA0CHOCTHU (10 100 MI11) yacTOTHOI XapakKTepUCTUKU YYBCTBUTEIBHOCTU, HEOOXOAMMON 11 U3MEPEHU N
KOPOTKHUX UMITYJILCOB, TAKXKE HAJAraeT OrpaHUYEeHUE HA KOHCTPYKUHUIO THAPO(POHOB.

B uaeane m3MepUTEABHBIN TMAPOMOH NOKEH HMMETH IJIOCKYIO YACTOTHYIO XapaKTepUCTHUKY B JUAIIA30HE OT
YACTOTBbI, MHOI'O MEHBILEH YACTOTHl AKYCTUUYECKOTO BO3ACHCTBUY JUTOTPUIITEPA (0OOBIYHO OT 0,25 M1 1), 10 Kak MOXHO
0oJIee BBICOKOM 4ACTOThI U ¢ HEepaBHOMEPHOCTHIO £ 3 n1b B auamnasone ot 0,25 1o 100,00 MI'1. bonee toro, sdpdek-
TUBHBIN JUAMETP AaKTUBHOTO 3JIEMEHTA rHAPOMOHA BO BCEM JUAlIa30HE YACTOT HE AOJIKEH IpeBbiiiats 1 MM, M3 sToro
CJIeAYET, YTO OOBIYHO HUCIIOJb3yeMble THAPOMOHBI HE COOTBETCTBYIOT TAKMM TpeOOBaHUAM. MIMeHHO Mo3TOMY HJAHHBIN
B 6.2.1 1 6.2.2 nepedeHpb napamMeTpoB ruapodoHa HE MOXKET YIOBICTBOPATH IMOJHOCTBIO, HO €r0 CYMUTAIOT peajbHO
NOCTUZKUMBIM VK€ B HACTOSILEE BpeMsl.

Huxe oOcyxaeHbl rmapo@oOHbl 1 METOIbI ITpUEMa, UCIIOJAb3yeMbIe IS UCCIACAOBAHUS U OTMUCAHUS UMITYJIBCOB
JTUTOTPUIITEPA.

[IpMEMHUKH BBITTOJHAIOT JBE (PYHKUIHU: U3MEPEHHUE aMIUIMTYAbl KOPOTKOW BOJIHBI B (POKYCe U HCCIICTOBAHUE
(hbOpMBI OrudaroIieii JaBjacHUSI.

HIinpoko UCMONB3VIOT MbE303JIEKTPUUYECKUE TTOJMUMEPHBIE MEeMOpaHHbIE THAPOGOHBI HA OCHOBE IMOJUBUHUIIU-
neHdgropuaa (IN1BAD) (tadbnunsl A.1 1 A.2).

HexkoTopbie rmapo¢roHbl C KeCTKOW MOIT0XKKOHW MOJTUMEPHOTO 3JIEMEHTA HE PENMPOAYLUPVYIOT 00J1aCTb pa3pesKeHU S
YyJIAPHOU BOJIHBI, BBISIBISIEMYIO THAPOPOHAMHA MEMOpPAHHOTO TUIIA.

I'mapodon xakoro Obl TUIIA HE MCIIOJbL30BAJIM, HECOOXOAUMO OOECIIEUUTH €ro IMpaBWIbHOE IOAKIIOYEHHE U
EKTPUYECKOE TTUTAHUE TPU YCTAHOBKE B U3MEPUTEIBHOE YCTPOUCTBO.

MHoroa nmpuMeHsIOT eMKOCTHBIC THAPOMOHDBI, 4 TAKKE JATYUKH, UCIIOJb3VIONINE OMTHYECKYIO MHTEp(PEPOMET-
PUIO, HO TPEOOBAHUS K HUM M padoTa ¢ HUMU OTHOCUTEJIBHO CJIOXKHBI.

PaspaboTaHbl M1 BOJIOKOHHO-OIITHYECKUE THAPOGOHBI. BOJIOKHA M3 KBAapHUEBOTO CTEKJIA MOTYT OTODpAXKaTh aKyC-
TUYECKOE JABJICHHUE pa3pekKeHUs 0ojiee JOCTOBEPHO, YeM MeMOpaHHbIe Tuapogonbl. Ho onu 0onee YyBCTBUTENBHBI K
HATUYHIO KABUTALIMOHHBIX IMY3bIPBKOB, K TOMY K€ TOPELl BOJIOKHA UMEEeT OrpaHUYEHHBIN CPOK CIyKOBI. 1eM He MeHee,
UX PEMOHT U IMOBEPKY CUMUTAIOT HECIOXKHBIMU.

CoBpeMeHHbIEC pa3pabOTKU B3JEKTPOMAarHUTHBLIX JATYMKOB OCHOBAaHbI Ha ABWKEHHWUU (T10J JCUCTBUEM BOJIHBI
NABJICHUS) TIOABEIICHHOI0 Ha CMUPAJIbHOM AepiKaTeje METATMYECKOro Iiapuka B MarHUTHOM Iosie. OIHAKO 3TOT
apdeKT boee NMPUMEHUM I UHAUKALUU TTOJTHOW 3HEPrUy MMITYJbCA JABJEHHS, UEM €TI0 (POPMBI.

[Ipu usMepeHUsIX JaBIeHNUS B (POKyCe JIUTOTPUIITEPA MPUMEHHUMA TAK:KE YYBCTBUTEIbHAS K JABJICHUIO OyMmara,
XOTSI BO3MOZKHOCTB MCITOJB30BaHUSI 3TOro 3gdeKra A1 KOIMYECTBEHHBIX U3MEPEHUI ITOKA HE BLISICHEHA.

g ucneltaHuil 3PpPEeKTUBHOCTH CUCTEMBI B LIEJIOM MOZKHO MCIIOJAb30BaTh U MOACIAH KaMHel. s rmepuo-
AUYECKOro KOHTPOJISI B Mpouecce 3KCIUyaTalluy TakKue KaMHH OOJI2KHBI UMETh XOPOIIO KOHTPOJHUPYEMYIO CTPYK-
TYpY.

J11s1 oueHKU 3P PeKTUBHOCTU U XapaKTEepPUCTUK KOHKPETHOro o0pasla WM THIla arrapara rnpoBOIST [IPOCTPAaH -
CTBEHHBIC U BpEMEHHbIC U3MEPEHUS B (POKAJIBHOU 0O0JIACTH C MOMOIIBIO TRAPOGPOHOB U TOUHBIX CPEJACTB U3MEPECHUIA.
TU UCIBITAHUS BBITIOJHSIOT B CIIeHMATM3UPOBaHHbIX Jaboparopusix. [ leproanyeckii KOHTPOJIb KAYyeCcTBa JUTOTPUII -
Tepa B IMPOLECCe €ro SKCIUIyaTaluU OCYIIECTBIISIIOT CKAHUPOBAHUEM B HECKOJBKUX, HE COBIAJAIOMIUX C (POKYCOM,
[JIOCKOCTSX, MEPIEeHINKYJISIPHBIX K OCH OY4YKa Ha 3aJaHHBIX OCEBBIX PACCTOSHHUAIX OT poKyca. B 3ToM cirydae rmojb30-
BaTEJII0 HE HYKEH rmapodoH 1719 U3MepeHUN B (poKalIbHON 001acTU. MeHee JKeCTKH U TPeOOBAHUS K U3MEPUTETbHOMY
00OpPYIOBAHUIO.

J11s ucciaenoBaHUs yaapHBIX BOJH B peajlbHOM BpPEeMEHHU OOBIYHO IMPUMEHSIOT THAPOPOH, BCTPOSCHHBIN, HAIIPU-
MEpP, BO BHYTPEHHIOIO MOBEPXHOCTD B/IJIUIICOUAA. ISl TOBBIILICHUS HAACKHOCTU MOBCEAHEBHOIO MOHUTOPHUHIA HEO0-
XOJAUMO TIpHU 3TOM Ha 3Tarie NMprueMOYHbIX UCTIBITAHUN HAUTU KOPPETSALHIO MEXKIY UZMEPEHUIMHU B (DOKATIBHOM U UHBIX
[JIOCKOCTSIX.

B Tabnnue A.1 n1aHbl peKOMEHAA MU 110 BBIOOPY THUITA THAPOGOHOB 115 U3MEpEeHH B POKyce U BHE ¢ro. labiuna
A.2 COOEPKUT peKOMEHIAUUU 10 APYTUM JAaTYHKAM U METOAUKAM, KOTOPLIE MOTYT OBLITH UCITOJB30BAHBI JJIS1 KAUyeCT-
BEHHOU OLIEHKHM XapaKTepHUCTUK arraparos.
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Taonuuna A.l — I'mapodonsl 1j1s1 n3MepeHUN B POKAJIBHONU 00JIACTH U BHE €€

Ornuncaxne Hcrnonb3oBaHiie IlpumMeuanne
MemOpana us [I1BAD TtonuHoi I'mapopon 1151 U3MEPEHHUIN B CpoK CJIyKOBl MOXKET OBITb
MeHee 25 MKM (hokyce OrpaHUYEH HECKOJIbKUMU yaapaMH
[IBA®D urnoobpasHoro tura I'mapodon 119 U3MepeHUN IM0JI Hivpoko  UCroawv3yloT O
N3MEPEHUN IMapaMeTpPOB JIUTOTPUII-
TEPOB
OITOBOJIOKOHHBIE I'mapodbon 111 HU3MEpEeHHUU B [Tociie rmoBpekKaeHus JaBIeHUEM
(hoKyce U 1o MOJKET OBLITh JIETKO OTPEMOHTHPOBAH
1 KaJuopoBaH
[IBAD onHocaolHag Mmoasapuso- I'mapopoH 1151 U3BMEPEHUI B PaspabotaHn 41  yBEJIUUYCHUS
BaHHAY B LEHTPEe MeMOpaHa TolNlN- | (PoKyce U 1oJid CPOKAa  CJHYXOBI  IIYTEM  CMEHBI
HOM MeHee 50 MKM 3JIEMEHTOB ruApo¢oHa

Tadonununa A.2 — MeToauKyu U3MEpPEeHUN U JATYUKU IS KAUECTBEHHOTO KOHTPOJS

JlaTyuk OcobeHHOCTH NamepsgeMblil nmapamMeTp
EMKOCTHAsI CBSI3b C TOJSIPU30- Q0nacTb 0ONBILION YYBCTBUTEIb- Boanosas  ¢opma  mMmiyjbca
BAaHHBIM MECTOM Ha MeMOpaHe | HOCTU AABJICHUS
[IBAD
CTalbHOHW IApUK — BICKTPOME- OueHb KpernKui DHEeprus B OJHOM UMIIYIbLCE

XdHHMYHCCKAA CHUCTCMA

MmuTHpylonine KaMHHU MMUTaTopbl KIMUHUYECKOTO TMPH- Cuia pa3pylieHUsT B UMITYJIbCE
MEHEHHS
YyBcTBUTENBHAS K JABJACHUIO OY- Kpenkuii, kayecTBeHHbIC I1apa- [IpocTpaHcTBEeHHOE pacripeaesce-
Mara METPBI IT0JI HUE JaBJCHUS, IMOJYKOJIMYECTBEH -

HbIC MSMCDCHHK ITUKOBbBIX JaBJICHUU

[Ibe303eKTpHUYCCKUE THAPODO- Kpernkui BoanoBasg ¢gopma  mMiyJbca
HbI C TTIOKPBLITBIMU METAJJIOM BJIEMEH - daBJIeHUs
TaMH

A.2 HUcnobiTateibHas KaMepa

M3MepeHHs BOJHBI AaBJICHUS U olpeaciecHue (poKalbHOU 30HbI MOT'YT OBITH ITPOBEAECHBI B KaMepe, HATIOJTHEHHOM
IerasupoBaHHOM BOJOMN.

B wucnpitate/ibHOM KaMepe OJHOIO M3 THUIIOB YCTPOUCTBO MepeMelicHUd THAPOMOHA YCTAHABIUBAIOT CBEpPXY
KaMepbl U MMPUBOAAT B ABUIKEHHE HIATOBBIMU ABUraTeISIMU IO TPEM HE3aBUCHUMBIM OCSIM. [ eHepaTop BOJH HABJICHUS
YCTAHABJIMBAIOT CHU3Y I10J aKyCTUUYECKON auaparMoil U IUIOTHO MPUXKUMAIOT K HEl yepes CJI0M CBA3YIOLIEro reis,
o0ecrieuMBaroOLIero rnepegavyy ®Hepru. B HEKOTOPBIX JUTOTPUIITEPAX FOJIOBKA reHepaTopa MOKET ObITh HAKJIOHEHA, U
HEOOXOAMMO KOHCTPYUPOBATHL OCHOBY KaMephI IMMOJA COOTBETCTBYIOILIUM YIJIOM.

[ u3MepeHN BOJTHOBOM (POPMbBI HMITYJILCOB JABJEHNA U MHMKA AKYCTUYECKOrO JaBJIEHUS CXKATHUS BAXKHO, YTOOLI
ruapodoH ObLI PacIioioXeH TOYHO B (poKyce. 1 ero npuodiInu3uTeIbHON YCTAHOBKH UCIIONBL3YIOT AETEKTOP MECTOIIO-
JOXKEHUS U CUCTEMY BU3yanuizaluu gurorpurirepa. Ilpu padore ¢ MeMOpaHHBIM rHAPOGPOHOM Ha MeMOpaHy (B TOUKE
€€ MAKCUMAaJbHOW YYBCTBUTEJIBHOCTHU) KJAAYT MaJEHBKUN METAUIMYECKUNM IHUCK, U 3TY TUIOTHYIO MAacCy MOXKET
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OIpeaenuTh cucrteMa Busvanuizauuu. llocie srToro guck youparmTt, U rIaApodOH TOUHO IOCTHUPYIOT HA MAaKCUMAaIbHBIN
CUTHAJ.

A.3 llpouenypsl gerazauumn

[Ipu u3mMepeHUsIX ciieayeT UCIIOAb30BATh JUCTUWIMPOBAHHYIO U Jera3vupoBaHHVYIO Boay. s nerazaumu rnpuMe-
HUMBI HECKOJILKO CITOCO00B, HandoJiee NMPEeANnOUYTUTEIbBHbIE U3 HUX MepedyucieHbl HUXKe. DPPHEeKTUBHOCTE 3TUX TIPO-
LeIyP MOXKET ObITH IpoBepeHa I1o CoAepPKAHUIO PACTBOPEHHOI0 KUCI0opoda o obpaslaM K3 CIieIUaJIbHbIX TECTOBbBIX
HA0OPOB.

A.3.1 Kunsguenue

a) Boay kunariart B TeyeHue 15 MHH.

0) Oxnaxzaaror 10 X4 "C.

B) byTbLIb 3allOHSIOT 10 KPaeB U 3aKPLIBAIOT CTEKJISTHHOU IMPOOKOW ¢ pe3nHOBLIM Hu1aHroMm. Lmanr noskeH
OBITH [TOJIHOCTBIO 3aTIOJHEH BOJOM, a 3aTeM 3aKYIIOPEH.

r) OximaxXaawT U XPaHST, CKOJIbKO HEOOXOJIUMO, IMOAJSPKUBASI HEKOTOPBIM BAKYYM B ILIJIAHTE.

A.3.2 KurnsgueHue rnpu rnmoHMUKEHHOM JIaBJICHUU

Boay kunarsar npu noHwxkeHHoM aapieHuun (MeHee 104 IMa) B 20-TUTPOBOI CTEKISIHHONW OaHKE C MCTIOIb30BA-
HUEM BJIEKTPHUUYECKOIrO IMOrpy;kKaeMoro HarpeBaTess, 3aTeM oxjaxKaaloT 3a Houb 10 39 "C. Ty Xe camMyio TeMIieparypy
U MMOHWIKEHHOE JaBJIeHWE TTOAJEPXKUBAIOT A0 TEX [MOP, [T0KA BOAY HE UCIIOJBL3VIOT (B TEYEHUE OT OAHOIrO AHS J10 OOHOU
Heaeln).

A.3.3 PazOpbI3ruBaHue 110/ MOHUXKEHHBIM JAaBJICHHUEM

Bona nmoctyrnaer BHYTPb YACTUYHO OTKAYMBAEMOI0O COCYAA IMyTEeM MEJKOIro pas3opbIl3ruBaHus. lerasanus rmpouc-
XOJUT U3-3a BCTPSIXUBAHUS BTCKAIOIIEW BOABI U OOJIBILION TTOBEPXHOCTU BOISIHBIX KaIlelb.

A.4 DHeprusg aKyCTHYECKOro MMIYyJibca

SHEPrusl UMITYJIbca MOXKET ObITh paccYUTaHa UHTErPUPOBAHKMEM T10JIS IO MOBEPXHOCTU HA YPOBHE MUHYC 6 1b
BOKPYT (POKYCA.

DHEPrus UMIIYJabCa B JIUTOTPUIICUM MOXKET OBLITh MPUOTU3UTEIBHO BbIpAjKeHAa KaK

1 . .
E=—||p 6.0 dids. (A1)

7
N

rje r 1 6 — MoysipHble KOOPJAUHATHI 10 (POKATBHON TMOBEPXHOCTU ]
p — TEKylliee 3HAUCHNE aKyCTUYECKOTro JaBJICHUS;
S — dokanbHas MoBEPXHOCTL B IMOJISIPHBIX KOOpAWHATAX:
{ — TEKYIee BPEMS;
7 — yAeNbHBII aKyCTUUECKUI UMIIeJaHC BOAbI, paBHbIl 1,5-100 kr-m2.¢c—1.
J11s1 TIyyka ¢ KpyroBoli CUMMETpUEH

R
E=2x | PIL() rar, (A.2)
0

rae PlI(r) — pacdyeTHBIA MHTErpaJ] HHTEHCUBHOCTH MMITYJIbCAa HA PaJuaIbHOM PACCTOSIHUM F, 3aJaBACMBIH B BHJE

Pl = | p2 (0 ar

B stux pacuerax R B dopmyie (A.2) — paauyc nmydyka Ha ypoBHe MUHYC 6 1b, onpenaeneHHbIN o 1pod U0 NHKAa
AKYCTHYECKOTO AABJEHHUS CKATHIL.

[Ipn ouenke £ ciaeayeT yCpeJIHUTHL pPe3yJbTaThl U3MEPEHUN BAOJIb YETBIPEX PAJUYCOB 11O ABYM JUaMETPATIbHBIM
OpPTOrOHAJBHBIM JUAMETPaM.

3HaueHue £ B popmyie (A.2) MOXKHO BBIYUCIUTDL 11O (hopMyJe

N

E;= 0,51 ) (PI[+ PIl_)(R;— R: ).

=1

37ecCh TIPEATIoNOXKEHO, YTO U3MEPEHUS ITy4yKa IMpoBeaeHbl 1o paauycy B N + 1 toukax Mexkany r =0 U r= R U
YTO PACYETHBIA HHTEIPAJT MHTEHCHBHOCTH MMIYJILCA B TOUKe + = R; paBeH Pll. llpuuem Ry =0 u Ky = KR
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[laBneHue A
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| | |
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| | |
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o
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p-l____________ ————————————————— —————
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- >
Pucynok A.1 — TunnuHag BojaHoBasg ¢popMa UMNyJabca AaBjaeHUsa B (PpoKyce
/I 1\
/] 1\
| JlaBneHue
/ | \
/ | \
» | N\
/ | \
d |
P 4 | Pl - ~
—_— | S
| -
DoKycC PacctosdHue

Pucyrnok A.2 — TunnuHoe rpocTpaHCTBEHHOE pacripeeiieHHUe JaBilcHUY B (PoKyce

[IpumMevanue — [lyHKTUPHON JTUHUEN MTOKA3aH paCYE€THBIA MHTErpaJ HHTEHCHUBHOCTH UMITYJIbCA (TIJIOTHOCTH
SHEPIUN).
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[ITPNJTOXKEHNWE b
(CIIpaBOYHOC)

.}IHTOTDHHCHH C UCNTOJDb30BAHUECM AKYCTHYECCKHUX BOJIH

b.1 OcHOBHbBIE NOJTOKEHUS

[ToueuHble KAMHU M KaMHHM B MOUYETOUYHHUKE UMeEIOT 3 %—4 % HacejleHUs OOJBILIMHCTBA CTpaH 3arajiHoi
EBporbl. K 5TOI KapTUHE cieayeT J00aBUTh U YaCcTO BCTpeyaroniuecsd npodseMsbl € XKeJIYHO-KAMEHHONU DOJIE3HBbIO.

TpaguiMoHHOE yaajeHKe ITOYEYHbIX KaMHeN, OOJBIIMHCTBA TUITOB KAMHEW B MOYETOUHUKE U JKETYHOM I1Y3bIpe
ABJISIETCSI JOCTATOUYHO TPaBMAaTUYECKONU XUPYPruyeckoM oriepalueil, CBI3aHHON C rocriMTajiu3aiyeil B TEYeHUE OT
OJIHOU 10O TPEeX HEJAC]Ab U C JAJUTEJIBHBIM TIE€PUOJOM BBI3AOPOBJICHUS.

[IpumepHo ¢ 1978 r. Bo3pacTaloT 3HAYEHUE M YUCIO OIepalril, OCHOBAHHBIX Ha ABYX HOBBIX METOJaX —
pA3PYLICHHUU KaMHEU IyTeM TMPWIOXKEHHUS VJIbTPa3BYKa BHYTPH YEJIOBEUYECKOIrO Tejla U 3KCTPAKOPIIOPAIBHOW JIUTO-
TPUTICUH. DTHU METOIbI [TO3BOJIUIN CHU3UTh WIN YCTPAHUTH HEOOXOJIUMOCTb IIPUMEHEHUS XUPYPrUUeCKUX Orepalui,
3HAUYUTEJIBHO COKPATHUTD IMEPHUO TOCTIMTATIU3al MU U TTOCJICONepalMOHHON peadbunuraunu. O0e rnpoueaypsl UCIOJb3YIOT
AKYCTUUYECKUE BOJIHBI BBICOKOM MHTCHCUBHOCTHU, BBI3BIBAIOIIME AC3UHTErPALIUIO0 KAMHEH.

OCHOBHBIMU COCTABJISIIOILMMU TIEPBOr0 VJIbBTPA3BYKOBOTO O0OPYIOBAHUS JIS1 3THUX LeJIe ObLIM MCTOYHHMKHU
HETIPEePBbIBHOM BOJHBI U JATYUKH IPIMOro KOHTAaKTa. BHeliHee (BHE YEJ0BEUECKOTO TeJja, T.€. SKCTPAKOPIIOPpATIbHOE)
BO3EUCTBUE IS pa3pyLICHNS KAMHEN OOBIYHO UCIOAbL3YET IMEPUOANYCCKHUE BOJIHBI JaBjecHU . Mcrmonb3oBaHue 1as3ep-
HOW TEeXHUKHU JI JTUTOTPUIICUM BHYTPECHHETO IMPWIOXKEHUSI MMEET BAXKHOEC 3HAUCHHE KAaK ajlbTepPHATHUBHBIN CITOCOO
MUHUMAaJIbHOU MHBA3UBHOU XUPYPrUH.

Cyad 1o JurepaTypHbIM JaHHBIM, YBEJIUYUBAIOIIUNCS ¢ 1990-X rog0B UHTEPEC CBUAECTEIILCTBYET O BO3ZMOXKHOCTSIX
MPUMEHEHMSI aKYCTUUYECKHX BOJIH BBICOKOW WHTEHCHBHOCTHU IJIS JICUCHUSI OPTOMNEANYECKUX 00JIe3HEeN, OKOCTECHEHMUS
CYCTABOB M 34 KUBJICHUS TEPEIOMOB KOCTEH.

b.2 Cnctembl HenpepbIBHOM BOJIHBI BHYTPEHHETO BBEIEHUS

Maesa UCIoab30BaHUS VJIbBTPA3BYKOBONM 3HEPIrUU I AC3UMHTErpaliMM KaMHel Obuia BbIcKazaHa B 1953 r., a
MPaKTUYECKOE €€ UCIToAb30BaHKe ObUT1O HayaTo B 1970-x. UTUTEILHOCTD TAKOHW OrlepalilMi Meliajla HHPOKOMY pacIipo-
CTPAaHEHUIO METO/1A, XOTI COOTBETCTBVYIOILEE O0OPYAOBAHUE YIKE BBIMTYCKAHN.

b.3 Orpanngyenns

3aechk He IpearojaraeTcs o0CyXAaTb CUCTEMbBI C TIOJHBIM WM YAaCTUYHBIM BBEJICHHEM arirapara BHYTPb
YyeJIOBEYECKOro Teja, BKIIOYAas M JIa3epHYIO JUTOTPUINICHUIO. OOHAKO B OyAylieM BO3MOXKHA KOMOWHALIUS BO3ACUCTBUS
JTOKAMU30BAaHHONM TI11a3Mbl (T.€. BHYTPEHHEro BBEIACHUSI) W VIAPHOW BOJHBI (T.€. BHEIIHEr0 BO3ACUCTBHS). 31ECh
PACCMATPUBAKOTCYH TOJBKO METOAbI U MHCTPYMEHTBI 3KCTPAKOPIIOPAILHOIO BO30YVKIACHNWS HUMIYJIBCOB JIABJIEHUA.

b.4 JlatoTpuncus 3KCTPAKOPIOPATBHOTO BO30YKIEHNS

HecMoTpsd Ha BBICOKYIO CTOMMOCTH JIMUTOTPUIITEPOB, BTOT METOJ JICUCHUSI OBICTPO pasBuBacTcs. Briepsbie
npuMeHeHHbIN B | epManu koMmnanue JopHbe, 3TOT METO/, TTOJIYYHII MOMYJISIPHOCTD YV IMAallMEHTOB M3-34 HEMHBA3UB-
HOIO XapakTepa Ipoueaypbl, KOPOTKOI0 BpPEMEHHM JieUeHUS M peabumwiutaumu. B Hacrosuiee BpeMs UCIOJbL3YIOT
HECKOJIBKO Pa3/IMUYHbIX TUIIOB AIllaparoB, BBIITYCKAEMbIX MHOT'MMHU (pUpMaMU.

BaxXHbIM acrieKToM 3TOH MPOLEAYPHI ABJISICTCS HEOOXOAUMOCTb TOYHO OINPEACIUTh MECTOITONOXKEHNUE KAMHS U
OPUEHTUPOBATL U3IyUaTeNb 151 COBMEILUCHUSI ero POKaAJIbHON 00/1aCTU ¢ KAMHEM. DTO BBIMTOJHAIOT PEHTTCHOBCKUMH
METOZAMU WU C ITIOMOILBIO VJIBTPA3BYKOBBIX CKAHEPOB B TPEXMEPHOM IIPEACTABICHUU. YJIbTPA3BYKOBAS CKAHUPVYIOLLAS
cUcTeMa 00eCIieyMBaeT TaKxXKe U HAOMIOJACHUE 3a XOJ0M Ipoliecca B pealbHOM BPEMEHU.

Bpems nedeHHs MOXKET ObLITH pa3jUYHBIM U 3aBUCUT KaK OT TUIIA JIUTOTPUIITEPA, TaK U OT (POPMBI, TTOJTOXKECHUSI
U pasMepa KaMHs. B ciaydae rnmodyeyHO-KaMEHHOM 00Jie3HM OTKOJIOBILIHECS (pparMeHTBl BBIBOISITCS Uepe3 MOUEBOM
MMy3bIPb U YPETPY €CTECTBEHHBIM 00Pa30M B TEUEHHE HECKOJBKUX JHEH rocie ornepauvu. C XKeJTIHBIMU KAMHSIMU JEJ10
OOCTOMT 3HAUUTEJIBHO CJIOXKHEE, YTO OOBSICHSIETCHI UX AHATOMHWUYECKHUM pacClOJOKEHHUEM U OTYACTH UX OTHOCHUTEJIbHOMN
MSITKOCTBIO.
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I[TPUJTOXKEHWE B
(CIIpaBOYHOC)

Thnbi H3JIy‘IaTEJIEﬁ BOJIH 1AdBJACHHUA

B.1 Bpengenne

B nacroguiee BpeMsl HUCIONB3YVIOT YETHIPE THUIA I'eHEepal U TpeOyeMbIX HMNYJBCOB JABJIeHHSI, OCHOBAHHBIX
Ha: UCKPOBOM pa3psle, Mbe303JCKTPUYECKOM BO30VKIACHUHN, 3JICKTPOMATrHUTHONW UHAYKUHWU, XUMHUYECKOM B3DbIBE.
B OyayuieM arraparbl MOTYT UCIIOJB30BAaTh TAKXKE 3JEMEHTBHI M3 HOBBIX TJIOTHBIX MATHUTOCTPUKLIMOHHBIX
MaTepHUaJoB. B 3J1eKTpUUECKUX CUCTEMaX BBICOKAs IMHUKOBAs DHEPTUs KOPOTKOW AJTUTEIBHOCTU TMPOU3BOIUTCS
ANCKTPUUYECCKUM paspsiIoM daTtaper KOHACHCATOPOB U HAIPABJIAETCY Ha BJICKTPOMEXaHUYECKUN ITpeodpa3oBarelb.
B xuMHUueCcKOU CUCTEME MIPOUCXOAUT B3PBIB MAJOro 3apsaga, ACTOHHUPYIOUIMU BHYTPU (POKYCUDPVIOLLETO OTpaXKa-
TEJI.

B.1.1 WMckpoBoii paspsia

M CIrionb3y1oT 3/UTUIICOMAHBINA OTPaXKaTe/b, B OJHOM M3 ABYX (POKYCOB KOTOPOI'O YCTAHOBJIECH UCKPOBOU pa3piaIHUK.
DTOT pa3psIHUK MOXKET ObITh BBIMTOJHEH B BUAE OTACJILHOIO y3ja, JIETKO AEMOHTHUPYEMOro 1151 OOCIYKUBAHUS WU
3aMeHbl. B OONMBIIMHCTBE CJIYYaeB CPOK CAYKObI HAKOHCUHUKOB pa3psaaAHUKA OTHOCUTEIBHO KOPOTOK, U BO3MOXKHOCTb
MUX 3aMEHBI 4BJCTCH BeCbMa BAXKHOM XapaKTePUCTUKOU KOHCTPYKUMHK. PaspsaIHHUK MOXKET ObITb BBIITOJHEH B (hopMe
KapTpU/IzKa WK B BUAEC ABYX OTACIbHBIX 3J1EKTPOAOB. OTpaxaresb MOXKET OBITh 3aKPBIT MSITKOKM AuadparMoi U 3arojiHeH
AerasvupoBaHHOM BOAOU WU APYIOU aKyCTUUYECKU IMPO3PAYHON KUAKOCTHIO. OTpaxkareab MPpUKIagblBalOT K MalUeHTY
CBEPXY, CHU3Y WIHU APYTUM IPUEMIEMBIM CITOCODOM.

B »THX cucreMax HEOOXOJAUM TOYHBIM KOHTPOJbL MJIUTEJABLHOCTU U MHTEHCUBHOCTHU paspsaa, IMO3TOMY IIPHU HUX
CO3JaHWU TILATEJIBHO UCCICAVIOT XapaKTePUCTUKU BJIEKTPUYECKOTO 3apsija.

B.1.2 llbe3osnekrpuueckue CUCTEMBI

M3nyyareaun moryr ObITb ABYX TUITOB. Haubosee pacripoctpaHeHa KOHCTPYKLIUA, COCTOSNLAY U3 MHOXKECTBA
[MbE30KEPAMHUYCCKUX 3JIEMEHTOB, PACIIONOXEHHBIX B BUIE MO3auMKU B chepuyeckon varue. Bo30yxacHUE KaxXIoro
JIEMEHTA CUHXPOHU3UPOBAHO, YTO IMO3BOJISIET 00ECIIeUUTh OJHOBPEMEHHOCTD BO3JACUCTBUS U MOJYYCHUS UCTOUHHKA
SHEPruu OOJBILION arepTypbl ¢ TOYHONU (POKYCHPOBKON BOJHLBI AaBjIeHHS. B OT/iMUMEe OT MCKPOBOTO pa3psiia 3/eCh
KaKAbIN 3J1eMEHT 00J1a1aeT OTHOCUTEJIBHO HHU3KOU 3HEeprueil U3jaydeHusl, BLICOKAsI UHTEHCUBHOCTb UMEETCY TOJILKO B
(hokyce. OTHOCHUTEJIBHO HU3KOE HaMPSKEHNUE BO3OYKIACHUS YBEIUYUBAECT BpeM MEXKIY perIaAMEHTHBIM OOC/TYKUBAHU -
€M TaKOro arrapara U o0eCredyMBaeT €ro BbICOKYIO HAJACKHOCTh. Pa3pylieHre HEeCKOJIBKUX OTACIBHBIX 3JIEMEHTOB HE
OKa3bIBACT CYUIECTBEHHOIO BIUSHMY Ha OOLIYVIO padOTOCIIOCOOHOCTb, 4 KOHCTPYKLIUA U3Iy4aTed IMpeayCcCMaTpruBaeT
X 3aMEHY.

B 1be3031eKTpUYeCKUX JTUTOTPUIITEPAX APYrOro THUIIA HUCIIOAb3VIOT KOJbLEBOU WU TPYyOUaThIN IMbE30KEepaAMU-
YeCKUM ripeodpa3oBaTe/ib, YCTAHOBICHHBIM BHYTPU (DOKYCHUDYIOLIETO [MapadOJIUIECKOro oTrpazxaresl.

MHoraa ripuMeHsI0T UCTOYHUKU TUIOCKOUM BOJIHBI, UX (POKYCUPOBKY ITPOBOAMT € ITIOMOLIBIO AKYCTUYECKUX JTUH3,
U3rOTOBJISIEMBIX U3 TU1ACTMACC WU METAUIOB.

B.1.3 DnekTpoMarHuTHbIE CUCTEMBI

DJIEKTPOMArHUTHBINA U31y4yaTesib OJHOIO U3 TUIIOB COACPXKUT KATYILUKY B BUAE CIIUpATIU, ABUTAIOIIYIO METAJLIN -
yecKylo guadparmMy B 3al10JHEHHOM KWUIKOCTBIO HUIKMHAPE. PPOHT IUIOCKOH BOJHBI € MTOMOILBIO AKYCTUUECKUX JIMH3
dokycupyercs B Tesie rnaureHrta. [IpukinagbiBaeMbIid K TeJy IMalleHTa TOpel, HUJIUHAPA 3aKPLIT 3J1aCTUUYHOM auadpar-
MOM.

B HeKOTOpBIX CUCTEMAX 3TOr0 TUIIA UCITOJIBb3VIOT IMapadboInyecKU oTpaxkareib ¢ HWJIUHAPUYECKUM 3JIeKTpoMar-
HUTHBIM M3JIyyaTesieM, YCTAHOBJIEHHBIM I10 OCH OoTpazKaress (Mo OoCH 1apadosibl).

B.1.4 CucreMbl MAarHUTOCTPUKIIMOHHOI'O TUTIA

Pa3zpaboTka BbICOKOA((PEKTUBHBIX MATHUTOCTPUKLIMOHHBIX MATECPUATIOB CTUMYJIMPVYET pa3padOTKy M3Jydaresic
OJUHOYHBIX UMITVJIBLCOB, OYHKUMOHUPYIOIINX TIPU HU3KOBOJBTHOM BO30YyXKIAeHHU. VX KoOMMepuecKas 3KCILyaTanus
[MoKa He Hayara.

B.1.5 CucreMbl XUMHUUECKOTO JCHCTBUSI

Masble B3pBIBHBIC 3apsi/Ibl PACITOJOKEHBI B «[TATPOHAKHOM PEMHE», KaXKIbIH U3 KOTOPLIX B OIpeaeICHHOE BpeMsl
repeMeniacTes B OKYC cocyaa 3/UTUINICONIATBHON (pOpMBI. B3pbIB BBI3BLIBAET OLICTPOE PACILIMPEHHNE Fa30BOT0 IMy3bIPbKA,
KOTOPOE U SBASETCS UCTOUYHUKOM HMMIIYJbCA JIABJIEHHA.
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B.2 CucrteMbl NO3HIAOHAPOBAHNS

YT1o0OBI HE MOBpEAUTH OKPYXKalOMIMe TKaHU, OYeHb Ba’XHO TOYHO HABECTHM HA KaMEHb HM3JydaTe/Jb AMIY.JAbCA
nasjgeHns. B MoMeHT M31yyeHUsT KaMEHb JOKEH HaXOAUTHCS B (POKyce oTpazKaresisd, U ITO3TOMY, KaK IpaBUIIoO,
HeoOXoAMMa CHUHXPOHM3alUMUs BO3OVKICHUS U3aydaTeas ¢ HUKJIOM AbIXaHHWs MalueHTa. EcTecTBEeHHO, YTO HE0O0-
XOJUMO 00EeCIeYMTh METO/J TpPeXMEpPHOM BU3yaldu3zaluuu. B nutoTpUnrepax HEKOTOPLIX THUIIOB MCITOAb3YIOT YJIbT-
pPa3BYKOBOM CKaHep C BBICOKHMM paspeliecHHeM, JaTYMK KOTOPOro YCTAHOBJIEH BHYTPU JeUeOHOM TOJOBKHU.
[TonoxeHue ¢oKyca OTHOCHUTEIBHO B3TOr0 JaTdMkKka (PUKCUPOBAHO, U B MPOlECCe BCEH orepaluunu BO3MOXKHO
HEeIpepbIBHOC HADJIOAeHUE 3a KaMHeM. 1 obecriedeHUs TOYHOIO HaBeJISHUS HEe3aBUCUMO OT JBUJKCHUS OPraHoOB B
TeJe MalyueHTa MOKHO UCIOAb30BAaTh MUKPOIIpOLIECCOp, VIIPABISIONIUN IOCTUPOBKONU M3J1yyaTesl.

AJIBTEpPHATMBHBIM TUIIOM BU3VAIU3ALIUU SIBJISICTCS PEHTIreHOBCKAa PIIOOPOCKOITHS € BBICOKOH KOHTPACTHOCTBIO
n300paxkeHNs. HeaocTarky TaKMX CUCTEM CBS3aHbl ¢ HEOOXOIUMOCTBIO IMPepbIBAHMS HAOIIOASHUN U3-3a OrpaHUYeHUN
[0 03¢ OOJYUYCHUS U HEUYBCTBUTECIBHOCTBIO PEHTICHOBCKHUX JYYEH K JKETUHBIM KaMHSIM.
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OT1anuns HACTOSIIEro CTaHJapTa oT MexXayHapoaHoro crangapra MOK 61846—96

OTnnung Hactosuiero crangapra or MK 61846 npuseaeHs! B Tadauie [.1.

Taonuna 1.1

Howmep pasnena (noapasaena, NMyHKTa),

0003HaYCHUC MPWJTOKEHWUA, TTCPECHNCICH U2,

AYTEHTUUYHBLIN TekeT MBDK

TaOI LD OTauuue HacTosmero crauaapra or MBK 61846 61846, UCKTIOUEHHbBIN 13
HACTOMICTO CTdHOdPTd
HACTOALILECTO e - -
o MDK 61846
CTaHO4dpTd
HaumenoBanue HaumeHoBanue HaumeHoBaHNWE U3MEHECHO —
2 2 B r1iepeyeHb HOPMATUBHBIX CCBLUIOK —
BReJIcH AornoaHuTesibHO 1 OCT 8.555
3 3 OrnpenejieHUs TMPUBEJCHBI B TOPSAIKE —
pyccKoro ajadanura
6.2.2 6.2.2 BeeneH nOMoOJHUTEIBLHO a03all —

[IpunoxeHue A

[Ipunoxenue C

Hymepanusa r1puiloXeHusT B TIOPSUIKE
pyCCKOro ajddaBuTa

[IpunoxeHue b

[IpunoxeHue A

Hymepanusa rnpuinoXeHuss B TIOPSIIKE
PYCCKOro ajddaBuTa

[IpunoxeHue B

[IpunoxeHue B

HyMmepauusi mnpuioKeHHsT B TIOPSIIKE
pPyCCKOro ajadaBuTa
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