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(MOK 61846—96)

TOCYAAPCTBEHHBIW CTAHJAAPT POCCHUUMCKON ®EAEPALUUU

Il'ocymapcrBennast cucremMa obecnedyeHnsi eTMHCTBA M3MePeHHi

OBOPYJAOBAHME MEJMHUHCKOE YJIbTPA3BYKOBOE
AIIITAPATBI DKCTPAKOPIIOPATbHOU JIUTOTPUIICUUA

O0mue TpedoBanMs K NPEICTABICHHIO APAMETPOB
AKYCTHYECKOIrO BbIX0JA M METOTHKAM HMX H3MepeHHil

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 Beenenns 2002—07—01

1 Obnacts mpuMeHeHus

Hacrostiuuit ctaHmapT pacrpoCTpaHsieTcsl Ha:

- ammapaTthbi A JUTOTPHIICHHA, VICITOIB3YIONIME SKCTPAKOPIIOPATHLHOE BO3/ICHCTBUE BOJTH JABICHUS,

- ammapaThl AJ8 JUTOTPHNICHH, TeHepupylolme (POKYCHMPOBAaHHYI0O MEXaHUYCCKYIO SHEPTHIO.

CraHIapT He paclpocTpaHsicTCS Ha 0bopyaoBaHUe TS ITOAKOXHON U JIa3epHOIT JIUTOTPUITCHH.

Hacrostuuit ctaHgapT ycTaHaBIWBaeT:

- TIapaMeTpbl, KOTOpbIE MOTYT OBITh UCITOJIB30BAHBI JJIST OITUCAHUS aKyCTUYECKOrO BBIX0O/IA ANMMAPATOB
JJIsE SKCTPAKOPIIOPATbHON TUTOTPUNICHHE;

- METOAMKM U3MEPEHUI U MpCACTABIICHUS ITapaMeTPOB ITOJ1s1 AaBIICHUST, TCHCPUPYEMOTO amIapaTaMa
JJIA TUTOTPUIICHH.

Howmepa paznenos, moapasnesoB, NyHKTOB (KpOMC MYHKTOB pa3iesia 3 U ITPUJIOXKEHWH) B HACTOSLLICM
CTAHIAPTE COOTBETCTBYIOT YKa3aHHBIM B MDK 61846.

[ToayXupHEIM IPUEGTOM BIIETCHB TCPMUHbBI, OMPCACICHUS KOTOPHIX JaHBI B pa3acic 3.

2 HopmaTuBHbie CCHUIKH

B HacTosimieM cTaHzapTe UCIOMB30BaHbl CChIJIKM Ha CITeAYIOINIe CTaHAapTHI:

TOCT 8.555—91 (MBDK 866—87) I'ocymapcTBCHHasI cUCTEMa O0ecIiedeHusT eIMHCTBA W3MCPCHMUIA.
XapaKTCPUCTUKU U TpamyupoBKa ruapodoHOB A5l paboThl B YaCTOTHOM AuamasoHe ot 0,5 no 15 MTI'u

M3K 50(801)—94) MexayHapoaHblii 3JCKTPOTEXHUYECKU ciaoBapb. [naBa 801: AKycTuka u
3JICKTPOAKYCTHKA

M3K 61102—92D HM3amMepeHue U OIMMCAHUC YJIbTPA3BYKOBBIX MOJIEH ¢ UCITOIB30BAHMECM THAPODOHOB
B 4YaCTOTHOM aManasoHe ot 0,5 no 15,0 MI'g

3 Onpenenenns

B HacTosilliecM cTaHAaapTe MPUMEHSIIOT CICAYIOLIMEe TePMUHEI C COOTBETCTBYIOIMMU OITPEACICHHUSIMU,
MTPUBCACHHbIC B a1(haBUTHOM TOPSIIIKE:
3.1 anmapar AJig JATOTPHICHH: AITITApAT 111 pa3pylIeHUsT KaMHEeil U IpYyruxX KOHKPEeMEHTOB B TCIIC.

I PUMEYAaHHUE — M3BecTHbie MPUMCHCHHUA: MOYCYHBIC KAMHU, KCITYHBIC KAMHU, KAMHU B ITPOTOKAX MOIXKE-
JIyIOYHOM JXene3bl, CAIOHHBIE KAMHU, OPTOTEANYECKAs 60JIb U OKOCTEHEHUE CYXOXWIAHA.

D Cranmapti MK — Bo BHHUHMKMH T'occrannapra Poccum.

WUznanne odpnunaibHoe
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3.2 BoaHoBas tdopMa MMIyabca AaBIAEHHS: 3aBUCHMOCTH OT BPEMEHU MIHOBEHHOTO AKYCTHYECKOIro
JaBJIeHUs1 B ONpe/eNIeHHON TOYKe ITOJIS HMITYJbCOB JaBleHMsi, HaOmonaeMasl 3a JOBOJIBHO UTUTENTbHbIN
MPOMCXKYTOK BpeMEHU, YTOOBI BKIIIOUUTH B Ce0SI BCIO CYIIECTBEHHYIO aKyCTHMYECKYyl0 HHGopManuio ob
HMINYJIbCe JABJICHUS.

3.3 Bpema mapacranus 7, c: B dokyce BpeMsI HapacTaH¥s MIHOBEHHOTO aKYCTHYECKOro JABJICHHS OT
10 % no 90 % NMAK-MOJOKHATEILHOTO0 aAKYCTHIECKOTO JABJICHHS.

3.4 maapodon: ITpeobpasoBaresib, FeHEPUPYIONIMI ATEKTPUIECKME CUTHAMb] NTPU BO3ACHCTBUM aKyc-
THYccKUX curHanos B Boue [TOCT 8.555, 801-32-26 MODK 50(801)].

3.5 MJIMTEeIbHOCTh HMIYJIbCA CKATHS IFWHMP, c: MHTepBan BpeMeHHM, HaYMHasi OT MOMCHT4, KOrja

MrHOBEHHOE€ aKyCTHYeCKoe NaBieHue BriepBble NocTUTHET 50 % NMMK-TOA0KHTENbHOr0 aKyCTHYeCKOro JaB-
JIeHHA, ¥ KOHYasi MOMEHTOM, KOT/ia MFHOBEHHOE aKyCTHYeCKoe NAAaBJeHHe B CJICAVIOLIUI pa3 OydcT UMCTb
3TO 3HAUYCHMC (PUCYHOK A.1).

Mpumevanue — Uunekc «FWHM» cootsetrctByer «full width, half maximum» — «mojHasi WKMpUHA — HA
MOJIOBUHE MaKCUMyMa».

3.6 uMnyabc napieHHsi: AKycTUdeckasi BOJTHA, U3TydyaeMasl ammapaTaM IS JHTOTPUIICHH (PHCYHOK
A.2).
3.7 HHTerpan KBaJpaToB HMMIY.JIbCA JABJICHHS PIZJ, ITa2/c: WuTerpan no BPEMCHHM OT KBaapaToB

3HAYCHMI MIHOBEHHOTO AKYCTHYECKOTro AABJEHHs IT0 BCeil BOHOBOM ¢dropMe MMIYJIbCa JaBJIEHHS .

3.8 makcumanbHas mupuHa GoKaNbHOI 00nacTH f,, M: MaKkcHMallbHasl LIMPMHA KOHTYPa p, Ha ypOBHC
MUHYC 6 1B, npopeneHHOro BOKPYT (hoKyca B IUIOCKOCTH X — Yy, coacpxkalicii ¢grokyce.

3.9 mMrHoBennas HHTeHCHMBHOCTb I, BT/M2: AKyCTHYCCKasl PHCPTHs, TIPOXOAslLas 3a CAMHMLY Bpe-
MCHM B HaMpaBJICHUM PACHpOCTPAHEHUS aKyCTUUYCCKOM BOJIHbI YCpC3 CAMHUYHYIO MJolladb, MCPICH~
IUKYJIPHYIO K 3TOMY HaIllpaBJIEHWIO, B OIPCAC/ACHHbIM MOMCHT BPCMCHM M B OINPCACJACHHOW TOYKe
aKyCTUYEeCKOro moJs.

st ycnoBuit U3BMepeHU, pacCMaTPUBACMbIX B HACTOSILLCM CTaHAAPTC, MPU AOMYCTUMOCTH YCAOBHIA
JAJBHETO ITOJIS1 MTHOBEHHYI0 MHTEHCHBHOCTD BbIPaXXaloT Kak

o~
I
N

ric p — MTHOBEHHOE aKyCTHYECKOe JaBJieHHe;
Z — yaelbHbIN akycTuyecKuii uMrncaanc cpenst (3.21 MOK 61102).

3.10 mrHoBeHHOe aKycrHdeckoe napienme p, [la: /larimeHue 3a BBIYECTOM JaBJICHMSI OKPYXKAalOLICTO
[IYMa B OTIpCAC/ICHHBIIA MOMEHT BPCMCHU M B ONPEAEIIEHHOM TOUKe akycriudyeckoro noJs [801-21-19 MBK
50(801)].

3.11 mecro pacnoioxennsi Mumenn: [TpocTpaHCTBEHHOE ITOJIOXKEHHE, B KOTOPOM W3TOTOBUTC/Ib Ha-
MCPCH JIOKAJIM30BaThb KaMCHb.

3.12 ob6bem hokaibHOi 001aCTH V M3: O6BEM NMPOCTPAHCTRA, OTPAHMYCHHbIN TTOBCPXHOCThIO BOKPYT
thokyca, onpeneisieMoil KOHTYpaMHu nm(a aKyCTHYECKOro JaBJEHHS CKATHS Ha ypoBHC MHHYC 6 1B (oTHO-
CUTEJIBHO ero 3HaucHUS B ¢oKyce), U3MepeHHBIMH BOKPYT (poKyca.

[Tpumevanue — M3MepuTh TOUKH HA ypoBHE MUHYC 6 1B 1Mo BceMy 00beMy BOKPYT (pOKyca 3aTpYIHHTENBHO.
Ha npakrurke uesnecoobpa3HO anmpoKCUMUpPoOBaTh 00beM (hOKalTbHON 001acTU U3MEPEHHUSIMH B TPEX OPTOrOHAIBHbBIX
HaIpaBJIeHUsX: 110 OCU My4yka (OCh Z); B HAIMpPaBIEHUH MaKCHUMaJbHOrO AMAMETPa Mydyka (OChb X); B HAMpaBjleHUH,
MePrieHIUKYISIPHOM K ocHu X (OCh ).

3.13 oproroHanbHas MMPHHA (POKAILHOH 00/1aCTH f » M: LLluprHa KOHTYypa p, Ha ypoBHC MUHYC 6 1B,
MMPOBEICHHOTO BOKPYT (POKyca B IJIOCKOCTU X — Y, concpx(amcn ¢okyc, B HanpaBJICHUM, MCPIICHAUKYISIP-
HOM K f.

X

3.14 ocw mygka: JIMHMS, TTPOXOASIIAs Yepe3 FCOMCTPUYCCKHU I LICHTP afcpTypbl FTCHCPaTOpa HMAYJIbCOB
JnaBiaennst U okyc.

[MpumMevaHue — Dra TMHUS NPUHATA 332 OCh Z B COOTBETCTBUM ¢ 6.1 U pasaenom 7.

3.15 nmK-oTpHHATENBHOE AKYCTHYECKOE JaBJIcHHE; MUK aKyCTHYECKOro AaBJieHus paspexenns p_, ITa:
MakcuManbHOE TT0 MOJYJIIO aKyCTUYECKOEe NABJICHUC Pa3peKCHHS B HCKOTOPOM MecTe TO0Jis HMNYJbCOB
Jasaenus (3.26 MOK 61102).
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3.16 mUK-NOJNOXHUTeJbHOE AKYCTHUECKOe JaBlieHHe; MUK aKyCTHYecKOro AaBjeHus cxkatus p,, [la:
MakcuManbHOe aKyCTUUECKOE JABICHUE CXATUSI B HCKOTOPOM MECTC I10JIST HMIYJAbCOB aaBjeHus (3.27
MBK 61102).

3.17 naomanp nomnepeyHoro cedeHusi okaabHO obaacTy A/, M2: Tnoians KOHTypa aKyCTHYeCKOro
JaBICHUST CXaTWsl, 3HaYeHWE KOTOpOro Ha MuHyc 6 nb Hiupkeé ero 3HaueHuss B ¢hoKyce, yexaiias B
IJIOCKOCTH, MEPIICHAUKYISIPHON K OCH MyYKa U cojcpxaiieit ¢gokye.

3.18 Ilpenensl BpeMEHHOTO MHTErPHPOBAHHUS

3.18.1 mpenensl OIOKHTEIBHOTO BPEMEHHOTO HHTErpupoBanus 7, c: ['DaHULIBI IPOMEXYTKA BpeMEHHU
MeXIy TeM, KOrja 3HaYcHUEe ITOJOXUTEIbHOTO aKyCTUYeCKOro NaBieHus BriepBole rmpeBrlcuT 10 % cBoero
MakCHMAaJbHOIO 3HAYCHHUsS, M TeM, KOTJAa OHO BIIepBbIe cOocTaBUT MeHee 10 % cBoero MakCHMaTbHOTO
3HAYCHMUS.

3.18.2 mpemesbl 00MIEro BpeMEHHOTO MHTErpupoBanusa 7., . I'paHUIIBI TPOMEXYTKA BPEMEHU MEXIY
TeM, Koria abcomoTHoe 3HauYeHUe (MOIy/b) BOJIHOBOI (hopMbI MIMITYJIbCA JaBJAEHHA BIICpBBIC ITPeBhIcUT 10 %
CBOETO MaKCUMAaIbHOTO 3HAUCHUS, U TeM, KOT/a OHO BIlepBble cocTaBUT MeHee 10 % cBoero MaxcuMab-
HOTO 3HAUCHMUSI.

3.19 mporsikennocTs GokanbHOi 06nacTu f, M: [[IHa B HANPABICHUY Z KOHTYPa p, HA YPOBHE MUHYC
6 1B, mpoBeneHHOTO BOKPYT (hoKyca B [TTIOCKOCTU X — Z, coaepxaiieit dokye.

3.20 pacueTHbIii HHTErpaJ MHTEHCMBHOCTH UMIyabca P/1, [Ixx/m2: HTerpat 1o BpeMeHU OT MTHOBEH-
HO#i MHTEHCHBHOCTH B OTPENECICHHOM TOYKE 10151 MMITYJIbCOB AaBJEHHS [10 BCCiT BOJIHOBO# hopMe UMMy bca
apasaenns (3.31 MOK 61102).

3.21 ¢okyc: [lonoxeHue MakCUMyMa NMHKA aKyCTHYECKOTO IABJACHHS CXKATHA B ITOJIC MMIIYJibca
JaBAEHWSL.

3.22 yyBcTBHTENLHOCTD rHAPoOHA HA KOHIE Kabena mox Harpyskoii M, B/Tla: Otnouicuuc Hampsi-
KeHUST Ha KOHIIe Kabessl UM COeNMHUTENS ruapodioHa, MOACOeIUHEHHOTO K ONpPEACICHHOMY (TPUHSITOMY)
3IeKTPUYECKOMY BXOJHOMY UMIIEJJAHCY, K MTHOBEHHOMY aKyCTHYECKOMY JaBJeHHI0 B HCUCKaXXCHHOM CBO-
6oaHOM TTOJIe MJIOCKOU BOMHBI B TOYKE aKyCTUYECKOro LCHTpa ruapodona, cciiv ruapodoH 13 3TOil TOUKU
Ov11 yopan (MOK 61102).

3.23 Dneprus aKyCTHYECKOT0 MMITYJIbCA

3.23.1 pacyeTrHas 3Heprus akKyctuyeckoro ummyabca F,, Ix: [1pocTpaHCTBCHHbIN MHTCTpAT OT pac-
YETHOTO MHTErpajia MHTEHCHMBHOCTH HMIYJIbCA MO KPYIJIOH IMJOLAAN MOMCPCUYHOro CcUYCHUs paauyca R B
IJIOCKOCTH X — y, coAcpxaiuei ¢okyc.

3.23.2 pacyernas 3HepPrusl aKyCTHYECKOro ummy.nca B pokyce £, JIx: ITpocTpaHCTBEHHBINH UHTCIpa
OT PACYETHOTO MHTETPAJIA HHTEHCHBHOCTH HMITYbCA 110 IUIOMIAIA NonepevHoro cedennsi GoKkanbHoil 001acTH.

IIpuMeyaHue — ITO oNpenesieHUE TIO3BOJISIET 3aBLICUTD NECTBUTENIBHOE 3HAUECHUE SHEPTUM, €CITH AMePTypa
reHepaTropa UMITYILCOB JaBJIeHUs BeJIMKa.

4 O003uaYeHNA

B HacrosieM cranaapte NPUMEHSTIOT CACAYIOLIUC 0003HAUCHUST:
A, — IIomAaab monepevdHoro cedeHns ¢okaibHoil 00JaCTH;

E[ — pacyeTHas 3HEPrus aKyCTHIECKOro MMIyJibca B (hoKyce;
EIR — pacyeTHas 3HEPrus aKyCTHIECKOro UMIMYJbCa;

Jf, — MaxkcamanbHas muprHa GOKATBHOI 00MacTH;

f, — oproronajibHas mMpuHA (HOKATLHOI 00JaCTH;

fi — NPOTSIKEHHOCTh (POKATLHOI 00J1aCTH;

I — MrHOBEHHAS HHTEHCHBHOCTD;

M, — 9yBCTBHTEILHOCTH IHAPO(OHA HA KOHIE Kale/s Mo HArpy3Koi;
p — MTHOBEHHOE aKyCTHYeCKoe JaBjieHHe;

p_ — NHK-OTPHIATENbHOE aKyCTHYECKoe JaBJICHHE;

P, — IHMK-NOJOXHTEIbHOEC AKyCTHICCKOe JaBJeHHe;
sz — HMHTErpaj KBaIpaToB NMIYJIbCa JaBJIeHUS;

PI] — pacuerHblil HHTErpan MHTEHCHBHOCTH HMITYJIbCA;
!, — BpeMsi HAPACTAHMS;

— p, — AIHTEILHOCT: HMIY.IBCA CHATHS;

TP — npeaeibl NOJ0XHUTEIbHOT0 BPEMEHHOro HHTErpupoBanus;
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T, — npenensl o01ero BpeMEHHOr0 HHTErPUPOBAHNS;
Vf — o0nem (okaabHoil 001acTH;
Z — XapakTepUCTHYECKUIN aKyCTUYECKUI UMITENAHC CPEIbL.

5 Ycaosus mamepennii

M3mMepeHus creiyeT BIMTOTHSATh B YCIOBUSIX, MIPUOIMXEHHBIX K pabOYUM YCITOBUSIM MPUMCHCHMUS. B
3TUX YCIOBUSIX UBMEPSTIOT:

- YPOBEHB BO30OYXIeHUS reHepaTopa HMITYJIbCa JABICHHSI

- YacTOTY MOBTOPEHUS MMIYJILCOB JABICHHS;

- TeMITepaTypy OKPYXaIoIIeH Cpebl;

- 3JIEKTPONPOBOAHOCTE BOABI B UBMEPUTETFHOM Oake (1ayee — 06ak);

- TeMITepaTypy BOJIBI U coJepXaHue KUCIopoaa B Boje baka.

3HayeHUsT YKa3aHHBIX MTapaMeTpoOB MPU MPOBENEHUM U3MEPEHUI NOKHBI OBITh 3a(pUKCUPOBAHBI.

B Gake (ucrbITaTebHOM KaMepe), 1OCTATOUHO OOJBIIOM JUTSI CO3JAHUS YCIOBUM, MPUOIU3UTCIBHO
COOTBETCTBYIONIUX YCIOBUSIM CBOOOAHOTO ITOJST, HEOOXOAMMO UCIIONB30BATh IETA3UPOBAHHYIO BOAY (MpU-
Jnoxenue A) npu temmeparype ot 20 10 40 °C. Eciu nerasupoBaHHYIO BOJY HE MPUMEHSIIOT, TO CJICOYET
VIEIUTh 0c060e BHMMAHWE OTCYTCTBUIO ITYy3BIPBKOB BO3lyXa Kak Ha ruapodone, Tak U B JIOOOM MCCTE
pacpoCTpaHEeHUsT aKyCTMYECKOTO CUTHAIA. DJIeKTPOITPOBOAHOCTh BOJBI JIOKHA OBITH TaKOif, KOTOpast
JOTlyCTUMA JIJIST McTonib3yemoro ruapodona. Tmapodon nomkeH OBITH TpanydpoBaH IPU TeMITeparype,
COOTBETCTBYIONIEH TeMIiepaType BOJIBI B Oake.

6 HcnbiTaTebHOE 000pPYyAOBAHME

6.1 McnpiTaTeabHas Kamepa

HcmeiTaTeibHas KaMepa JoJKHA OBITH CKOHCTPYMpPOBaHa B BUIle Oaka ¢ BOIOiT, HaleXKHO 3aKpeTlIcH-
HOTO Ha TeHepaTOpe MMIYJbCOB JABJEHMS TaK, YTOOBI M3JTyyaeMas UM aKyCTUYecKas SHeprusl IMOCTyITaia
B BOAHYIO cpeay. McmuiTarenpHas Kamepa IOMKHA OBITh CYLICCTBCHHO OOJIBIION, YTOOBI OOCCIICYMTH
yhoajdeHue IpearoyiaracMoro mnojaoxeHus ¢okyca, no KpailHCii Mcpe, Ha HECKOJbKO CAHTUMCTPOB OT
OTpaxalolyX MPeAMETOB, B TOM YMCIIC U OT ITOBEPXHOCTU Boabl. PaccTosiHue Mexny oKycoM U oTpaxa-
IOIIUMY TTPeIMETaMU CJICAYEeT BBIOMpaTh TaKUM, UTOOBl MCKIIIOYWUTb MHTCP(CPCHLUIO M3MEPSICMOro H
OTPaXCHHBIX UMITY.IbCOB JABJIECHHUA.

MexaHuuecKui aepxaTenb ruapocgona 10mKeH ObITh CHAOXCEH YCTPOMCTBOM MO3ULIMOHHUPOBAHMS,
0oDeCTICUMBAIOIINM IOCTUPOBKY ruapogoHa 1 Orpeie/ieHUe ero ITOTOXEHHs] OTHOCUTCIIBHO (hoKyea B TpeX
OpPTOroHANIbHBIX HanpaieHusx. OnHa U3 oceil (0ch Z) JOKHA COBNAATh C OCHIO Myuka. OTHOCHUTENIbHOE
IToToXKeHUC THAPOoGOHA B ITPOCTPAHCTBE HCOOXOAMMO M3MEPSTh C MOTPEIUIHOCTBIO He Oosce 0,5 mMMm.

Heobxon1Mo HCKITIOYUTD BIUSTHUE TTEPEXOAHBIX MeMOpaH Ha pe3y/IbTaThl U3MepeHui. Matcpuan wis
AKyCTHUYECKOU CBSI3U MOIKCH OBITH YKa3aH M3TOTOBUTEIEM.

6.2 T'mapodon

XapakTtepucTuku runpooHa 10KHBI cooTBeTcTBoBaTh TpeboBanusaM ['OCT 8.555. Ang npumene-
HMI IO HACTOSIICMY CTAHAAPTY HEOOXONUMBI THAPOGOHBI IBYX TUITOB:

- ruapodoH Ui u3MepeHuii B ¢okyce;

- THAPO¢IOH IJIST UBMCPCHUI TTOJIS.

6.2.1 T'ugpodon 1151 U3MepeHUil B (hoKyce

I'unpodon n1s u3MepeHUil B hoKyce 10KCH OBITh MeMOPaHHOTO TUTIA HA OCHOBE ITHE30ITOIMMEPHOHN
MJICHKM TOJIIMHON He 6osee 25 MM (rpunoxenue C MOK 61102). 'paxyupoBaTs ero ciaeayeT B auara-
30He yactotr or 0,5 no 15,0 MI'1 B coorBerctBum ¢ tpebopanussmu [OCT 8.555.

B nmamasone 4acToT rpaayupoOBKM M3MeHeHMe YYBCTBHTEILHOCTH HApo()oHA HA KOHIE Kadeis moj
HATPY3KOil IT0 MCpe U3MCHCHMST YaCTOTHI HEe JO/RKHO MpPeBhIIATE + 3 0b.

DddekTUBHBIN TuaMeTp ruapo¢oHa ToKeH OBITh IT0 BO3MOXHOCTU ManbM (He 6omee 1,0 mm), mpu
3TOM €T0 3HAUCHUC AOJKHO OBITh 3apaHee 3a7aHo.

6.2.2 TuapodoH m1sT U3MCPEHUI OIS

T'uapodron w1 U3MEPCHUI IO TOKEH OBITh XKCCTKON KOHCTPYKIIMHU, & er0 YacTOTHAs XapaKTepuc-
THUKA HE JOJIKHA U3MEeHSThesT 6oee yeM Ha £ 3 n1b Ha okraBy B auamnasoxc yactoT oT 0,05 no 15,0 MT'.

4
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DddheKTURHBIN AaMeTp ruApodoHa J10KCH ObITh ITO BO3MOXHOCTU MaibIM (He Gosee 1,0 mMm), mpu
3TOM CTO 3HAYEHUE JOJDKHO ObITh 3apaHce 3aJaHo.

YyBCTBUTETHLHOCTH HAPO(OHA HA KOHIe Kalesis MoJ HATPY3KO# B MPOLICCCC W3MCPCHUN HE JIOJDKHA
M3MCHSATBCS Gosree yeM Ha + 10 %.

[Npu HawtexanmeM neMndUPOBAHWU U CTO 3aLLUTC OT Pa3pyllialolCro BO3ACHCTBUS yIApHON BOHBI
U1 U3McpeHU# B hoKyce 10MyCKaloT UCTIOAb30BaTh THAPOGIOH C MbC30KEPAMUUCCKUM OIUCKOM TUaMETPOM
He 6osice 0,5 MM 1 TomMHOi He 6osce 0,1 MM.

Mpumeyanue — [puMeHsIOT rRAPOGOHBI IBYX PAa3TMYHBIX TUMIOB, TAK KAK MHOTHE U3 HUX, MOIXOMSTINE IS
usmepeHHii B dokyce, HenoaroBeyHbl. [103TOMY Mg U3MepeHHil MOl B LEJOM HCMONb3YIOT Gojlee KeCTKUiA, HO He
cronb cneunduyHbii raapodon. [py BbIGOpe TUMA ruaApodoHa 11 U3MepeHU Mojs oOpallaloT BHUMAHUE Ha TO,
yTOGbl OH ObecreyrBal HeOGXOAUMYIO JMHEHHOCTh M M3MEPEHHUs OTPULATENBHOrO aKyCTHYECKOTO AABJICHUS TPU
BBICOKHX YPOBHSIX JIaBJICHUSI.

6.3 Vi3mepenusi HANPSKEHHs

6.3.1 Ocmwurorpad uiu GbICTPOACHCTBYIOLLUM PCTUCTPATOP

nsa HabmoneHuit Hal BBIXOAHBIM CHMIHAAOM rHAPOdOHA 1 U3MCPCHUIA 3TOTO CUrHajla AOJKHA ObITH
MpUMCHCHA COOTBETCTBYIOLLIAS annaparypa; cJcoycT YKa3blBaTh ¢C YACTOTHYIO XapaKTCPUCTUKY, CMKOCTHYIO
1 aKTHBHYIO YaCTH BXOAHOTO MMMcaaHca. ONTUMaNbHBIM SBJISICTCSI UCTOb30BaHUC LIM(PPOBOro OCIH/LIO-
rpada ¢ yactoToit BRIGOPKH (AMcKpeTU3auuu) 6once yem 100 MTI'L, XOTs1 MOXKCT OKa3aThCsl JOCTATOYHBIM
Y MPUMCHCHHE OBICTPONCUCTBYIOLLCTO PCIrUCTpaTopa U LUGMPOBOTO HAKOMUTCIIS 1S MOC/ICAYIOLICH WHIAU-
KalluM Ha KOMITBIOTEpE.

YyBcTBUTEAbHOCTh THAPOGIOHA HA KOHIIe Kabesis Mo HArpy3Koil onpeiacsiioT B COOTBCTCTBUM C 5.1.2
M3K 61102, 3Ty BeTUuMHY CIcAYCT UCTIONb30BaTh 11 pacuycTa aKyCTHUCCKHX JAaBJCHU I M0 HAab1101aCMbIM
Ha ruApodoHe BBHIXOAHBIM HAIPsSIKCHHUSIM.

6.3.2 3anuch BOJHOBOI (hopMbl HMINYJILCOB JaBJICHHS

BonHoBast ¢popMa BbIXONHOrO HampsikcHusl ruapocdoHa NOMKHA OBITh 3amMucaHa TakKMM 0o0pas3oM,
4YTOOBI OOCCTICYUTH U3MCPCHHST WIIM BBIYUCIICHUC!

- MrHOBEHHOTO aKyCTHYECKOTo NaBJeHMS p,

- IMHK-OTPHIATEJIHLHOT0 aKYCTHYECKOro JaBJIeHHs p

- NHAK-NOJO0XHTEIbHOT0 AKYCTHYECKOro JABJICHUS P, ;

- BpeMEeHH HApACTaHMsA [;

- JVIATEeIbHOCTH MMITYJIbCA CKATHS ’FWHij

- MTHOBEHHOM MHTEHCHBHOCTH /.
7 Ilpoueaypa n3mepeHui

M3mepenust ciemyeT MPOBOAUT, 11O KpaliHeil Mepe, IMPU OJHOM M3 JICUCOHBIX PeXXUMOB (YCTAHOBOK
ITy/IbTa YITPABICHUS), YKa3aHHBIX U3TOTOBUTEIeM. ECTU M3MEPEHUST IPOBOISIT TOJbKO ITPYU OJTHOM PEeXXKUMC,
TO 3TOT PCKUM JOIKEH COOTBETCTBOBATH YCTAHOBKE ArmapaTypbl HA MAKCUMYM, MPUTOAHBIA ST KITMHU-
YecKOro nmpuMcHeHusT. [lapamMeTpsl pexKMMOB U3MCPCHUI JODKHBI OBITh JOKYMCHTHPOBAHBI.

OrmnucaHHbIC HUXC M3MEPCHUS /UIST ONPEACICHUS MPOCTPAHCTBEHHBIX XapaKTCPUCTUK ITyYyKa He-
00XOIMMO MPOBOIUTH C MCITOJB30BAHMCM YCTPOMCTBA MEpPeMEICHUN M0 X — y — 7 KOOpAMHATaM, B
KOTOPBIX HAaIlpaBJicHUE 7 COBIIaJacT C ocblo mydka. OCh X JOKHA ObITh BbIOpaHa B HAIpaBiCHUHU
HauOobIel HIMPUHBI ITyYKa B MIOCKOCTH X — y, Npoxoasiueil yepe3 dokye. PaccTosinue oT ¢hoKyca
JO MeCTa pACHOJ0XKEeH!sI MHIIEHH BHOCST B IMPOTOKOJI. ECIU MUK-NOJOKHTE/IbHOE aAKYCTHYECKOE JaBiie-
HHe p, B MeCTe PacHoJIOXKeHHs MHMIIeHH He oTiuyaeTcst 6osnee yeM Ha 10 % oT p, B hoKyce, TO MOXHO
MPOBOUTH U3BMEPECHUS B MIIOCKOCTH X — y HA PACCTOSTHUU Z, COOTBETCTBYIOIIEM MECTY PACHOJIOKEHHS
MHUIIeHH.

7.1 IlpocTpaHcTBeHHble H3MepPEeHMS

[1pocTpaHcTBEeHHOE pacTpene/eHUe aKyCTHUICCKOTO AABICHUST U3MEPSIOT B UCITBITATeTLHON KaMepe.
MakcumanbHpii MHTEpBal QIMCKPETU3AllMK JIOJDKEH OBbITh MeHee | MM MM !/ MUHMMATbHOM LIMPHMHBI
1300apsl (Ha ypoBHe MUHYC 6 1B) B rutockocty x — y. B MI0CKOCTH X — 7 OH AOMKEH ObITh MEHbIIIEe 2 MM
uin '/ MakcHMalbHOTo pasMepa n3obapsl (Ha yposHe MuHyc 6 1B). Ecnu 3HaueHus p, mpu nepemelileHuy
OT OJIHOH K JApyroil Touke AMCKpeTH3aluu (OTcueTa) He pasruyaiotcs 6omee yeM Ha 10 %, To MHTepBaIbI
OUCKPETU3aIIMU MOTYT ObITh pacUIMpeHbl, HapuMep a0 5 wiu 10 MM. PeasibHO UCITONB3yeMble WHTEPBALI

5
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JOKHBI OBITH JOKYMEHTATHHO 3apUKCUpOBaHbl. [Ipy 3TOM MOXeT ObITh WCITOJNIb30BAH THAPOGIOH s
HU3MEPCHU OIS

[TpuMeuanusdg

1 Ilepen mpoBeneHueM U3MepeHUil 1t Jokanuzanuy ¢GoKyea U orpe/ieeHUsT HATIPABICHUSI OCH X 11eJ1ec0006-
pasHO TMPOBECTU U3MEpPEHUsI BOIU3M MECTa PACTIONOKEHHA MHIIEHH (TIpUIOKeHNE A).

2 IToka rnpodunas myyka He OymeT OeTATbHO KMCCAEHAOBAH B COOTBETCTBUM ¢ 7.1.1, HampaBieHHe ocu x OyaeT
MpeIBAPUTENbHBIM.

3 Cnenyetr BbIOMpaTh ruaApodOHBI ¢ XOpoliel JUHEHHOCTbIO B OOJACTU TMOJOXUTEABHBIX U OTPULIATEIBHBIX
JOAaBAEHUHN, TaK YTOOB Pe3yTbTaThl U3MEPEHU HA YPOBHE MUHYC 6 1B He ObITU MCKAXKEeHHBI.

7.1.1 Tlpodunu myyka mo mMIK-NOJOKUTEIbHOMY AKYCTHUECKOMY TABJICHHIO

JIOMKHBI ObITh U3MEPEHb! 3HAYEH S MMK-IIOJ0KHTEIBHOT0 aKYCTHYECKOTO JaBJeHNs B TUTOCKOCTH X — Y,
conepxaitieit hokyc. 13 npodusnst Ha yposHe MUHYC 6 1B 10/KHA OBITH OIpesiesicHa IUPUHA ITyYKa Ha YpOBHC
munyc 6 1b.

[Mpumevanue — [lng Kaxaoro 3HAYEHHUS y, NP KOTOPOM OMpPEAE/SIOT NHK-HOJOXKHATEIbHOE AKYCTHYecKoe
JaBJieHne, ONpeIe/ITIoT TAKKe U PaCUeTHbINH HATErpal HHTeHCHBHOCTH HMIY.IbCA, TAK KAK 9T JIBe KPUBbIE HEUIEHTUY HBbI
Y MOTYT CYNIECTBEHHO Pa3iuyarbCs MO IUIOMIAAsSM, 3aKIIOUEHHBIM BHYTpU HuUX (7.3.1).

Ecnu MakcuManbHble 1 MTHUMATBHBIC 3HAYCHUST IIUPHHBI HA YPOBHE MUHYC 6 1B OTmyaioTest McHee
yem Ha 10 % ot cpenHero 3HaYeHUsI, TO MyYOK CJICAYCT CUMTATh CHMMETPUYHBIM. Eciv >xe oHM oT/inyalorcs
Ha 10 % u Gonee, TO MYYOK CJIEAYET PaCCMaTPUBATh KaK HCCUMMCTPUYHBIHA. JUTT CMMMETPUYHOrO My4ykKa
M3MEPEHUS B TUIOCKOCTU X — ¥ CJICAYeT OrpaHUYUTb TOJNbKO HanpapieHueM x. [Ipu 3ToM och x AOMKHA
OBITh OPUCHTUPOBAaHA TaK, YTOOBI OHA COOTBCTCTBOBA/IA HAMPABICHUIO MAKCUMATBHOU IIUPUHBI MYyYKa.

M3MeHCHUST MHK-TMOJIOKATEIBHOTO aKyCTHYECKOro JaBjieHHs B IUTOCKOCTSIX X — Z UM Y — Z IOJIXKHbI
OBITh U3MEPEHbI W 3aMMCaHbl, ITO MCHbLICH Mcpc, B BMIC KOHTYpa NABIeHUS Ha ypoBHe MuHyc 6 1b B
KaXJIOU TJIOCKOCTH.

7.1.2 Tlpoduny myyka Mo mMMUK-oTPHUATE]IbHOMY aKyCTHUECKOMY JABJICHHIO

HomxHbl 6BITh U3MEepeHbl 3HAYCHHS NMHK-OTPHIATEIBHOI0 AKYCTHYECKOTO JAABJIEHHS B IUTOCKOCTIX
X —Z W y— g, KOTOPbIC UCMOJb3YIOT Al HAXOXACHUSI MCCTOMOJOXEHUSI U OIIEHKU aMITUTATYIbl MHUK-
OTPUIIATEILHOTO AKYCTHYECKOTr0 JAABJICHHS.

OTU U3MEPEHUS OYCHb TPYIHO OCYUICCTBUTb HA MPAKTUKE, U MO3TOMY TpeGOBaHUS K TpcaciaM
VHTEPBATOB AUCKPETU3AIMM MOTYT OBITh OciabieHsl. Ecau pa3Huiia B MHK-OTPHIATENbHOM aKyCTHYeCKOM
JaBAEHUM p_ OT TOYKU K ToukKe He npesbiiiaer 10 %, To uHTepBaTbl yBenudupaloT. [1pu 3ToM dakTudecku
WICTIO/Ib3YEMBIC MHTECPBAITHI JIOJKHBI OBITH 3aIIPOTOKOTMPOBAHBL.

7.1.3 ®okyc

OrtcTosiHuc hoKyca OT MeCTa PACTIOIOKEHHs] MATIIEHH JIOJKHO OBITb OMpPCEACACHO C MpcAcaaMy TOMmyc-
KaeMOU MOrpeliHOCTY + 2 MM ITO HAITpaBJIeHUSIM X M ¥y U = 3 MM MO HallpaBJICHUIO Z.

7.1.4 Wupuna doxansHOIT 0bIacTu

Ilo pe3yabTataM usMepenuit 7.1.1 nomkHa OBITE ONpelesieHa IMMPUHAa KOHTYpa Ha ypoBHE MUHYC 6 1B
B HaIlpaBJICHMH X — MAKCHMAJbHAsl MHPHHA (OKATLHOM 00JaCTH f ¥ B HANPaBJICHUW y — OPTOTOHAIbHAS
mupuHa ¢oKanbHo# odnacTu f,.

7.1.5 IlpoTsxkeHnocts (HOKAILHOR 00IaCTH

AnuHy KoHTYpa Ha ypoBHe MUHYC 6 nB BiONL HampapieHus z, f, M3MCPSIOT MO 3TOMY KOHTYPY B
[LTOCKOCTU X — Z, TTOJIyYeHHOMY U3 u3MmepeHuit 7.1.1.

7.1.6 Ilnomans ¢oxkansHoi 0daacTu

IInomans nonepeynoro ceyenus GOKATLHO#M 06JACTH B/IOJH OCEUl X U y YCTAHABIMBAIOT U3 U3MCPCHUIA
MTPOCTPAHCTBCHHBIX paciipe/ieIeHUi.

[MTpumeyaHue — Ilnomans nmonepednoro cesenns (POKATLHOH 00MaCTH 1I€J1€CO00PA3HO ANMPOKCUMHPOBATD
SJUTUTICOM € OCSIMH [UTUHOM fx U fy.

7.1.7 Oobem okambHoil odnacTu
O61beM dokanbHoii 06AaCTH BIOJIb OCE X, ¥y U Z CIIEJIyeT YCTAHABIMBATh M3 U3MCPCHUN MPOCTPAHCT-
BEHHBIX pacripcc/IeHU .

[TpuMmeuyanue — O0beM GoKATLHON 00JaCTH 1ieiecOOOpPa3HO aMMPOKCUMUPOBAThL /UTUIICOUIOM C OCSAMU
IUIUHON fx, fy U f;.

7.2 H3Mepenusi BpeMEHHBIX 3aBHCHMOCTEi
I'mapodon 11t uzMepeHuit B poKyce NOKEH OBITH PACIIONOXEH B pailoHC ¢hoKyca TaKUM 0Opa3oM,
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YTOOB! PErMCTPUPOBATH MHK-NONOXKHTEIbHOE aKyCTHIECKOe JaBjieHne C IpeaesiaMy JOITycKaeMOoil rmorpeli-
HocTH + 20 %.

Boanosyio opmy uMmyJbca JaBieHHsi HCOOXOAUMO U3MEPSTh B hokyce. CreayeT BIYUCIATE 3HAUC-
HUSI 11apamMeTpoB:

- MUK-NOJOKHTEIbHOTO Y NMHK-OTPHIATEILHOTO AKYCTHYECKOTO JABJIECHNS;

- JVTATEJbHOCTH MMITYJIbCA CHKATHS;

- BpeMEHH HapaCTAHMS.

7.3 N3mepeHus sHepreTHYECKNX MapaMerpoB

7.3.1 VuTerpan KBaapaToB MMIIY.JIbCA AABJIECHUS

Hurerpan KBaapaToB HMIYJAbCa JABJIEHHAs B HCKOTOPOU Touke (r, ) 3a1aioT OpMyIoi

sz (l‘,e) :J.pz (raeat) dr .
T

[Ilpumeuvanue — JoMKHBI ObITh YCTAHOBJEHBI TIPEE/Ibl BpEMEHHOrO UHTErpupoBaHus 7T, KOTOPbIMU MOTYT
obiTh Tpunu T7.

7.3.2 PacyeTHblii HHTErpand MHTEHCHBHOCTH UMITYJIbCA

PacyeTHblii HHTETpaJ HHTEHCHBHOCTH MMITYJIbCA B HCKOTOPOU TOUuKe (r, 6) 3amaioT hopMy.I0if

PIIr) = Zl [ 0.0 dr.
.

[Tpumeuvanue — JOMKHBI OBITh YCTAHOBJCHBI TIPEAC/Ibl BPEMEHHOTO MHTErpupoBaHust T, KOTOPHIMH MOTYT
ObiTh Tpunu 17.

ODTU U3MepeHUsl BBITTOIHSIOT C TTOMOIBIO ruapodiona /Ut W3MCPCHUIT B (hoKyce.

[Tpumevanue — C UeIbI0 CPABHUTH TMOTCHIUATBHYIO 3(h@dEeKTHBHOCTb 00OpYIOBaHHUS Pa3iHYHBIX THIOB
ObL1O OBbI 11€71€COO0PA3HBIM TPH PACUYETaX MCIOJb30BaTh (DUKCUPOBAHHYIO TLIOLIAAb, HATIPUMED C YYETOM CpedHero
pasMepa KaMHsL.

7.3.3 PacuerHast sHeprusi aKycTHUeCKoro MMmyJjbca B ¢okyce

DHEPIrui0 aKyCTHYECKOr0 MMIYanca B (hOKyce BHIYMCISIOT M0 PACIETHOMY MHTErpAIy MHTEHCHBHOCTH
HMITYJIbCA, B3SITOMY ITO IIOHIAM MoMNepevHoro ceveHus ¢GokajibHoi obiacTh.

DHeprua aKyCTHIEeCKOTo UMIyJibca B hoKyce MOXCT ObITh onpeneseHa 1mo ¢opmyie

1
E=—] ijz (r8.0 dSdi=| Pl (9) dS ,
A A

rae p(r, 0, /) — MTHOBEHHOe aKyCTHYeCKoe AaBjieHHe B TOUKC (r, 6) B MOMEHT BpEMEHU f;
! — TeKyllee BpeMs,
§ — MOBEpXHOCTD, JicKaniasi B MJIOCKOCTH, NpoXoslici yepe3 PoKyc U IeprneHANKYISIPHON
K OCHM MY4Ka, B TMOJISSPHbIX KOOpAWHATaxX ¥ W 6, OorpaHMyeHHas KOHTYPOM Ha YPOBHC
munyc 6 1b;
Z — yIoenbHBIM aKyCTUUCCKUI MMIICAAHC BOIbI (MPUIOXKCHUC A).
[MpuMeyaHue — JOMKHbI ObITh YCTAHOBJEHBI Mpeesibl BpeMeHHOTO MHTerpupoBaHus T, KOTOPHIMU MOTYT
6wt Tpunu T7.

7.3.4 PacueTHas 3Heprus aKyCTHYECKOro HMIYJIbCa

DHEPTHI0 AKyCTHYECKOTO MMIYJIbCA CJICAYCT BBIUMCISTD M0 PacyeTHOMY MHTErpajy MHTEHCHBHOCTH
HMIYJIbCa, B3SITOMY IO ILTOIIAAM S, ONPCACIASICMON KakK IJiollaab KPYIIOro MOIMEepevHOro cedeHus
panuyca R

E, = ZL” P (r8,0) dSdi= [ PII(r,0) dS.
ST N

3HayeHue R J0KHO OBITH 3aJaHO CIIeuajaIbHO U BbI6paHO TaKHUM, YTOOBI UMUTUPOBATL KAMCHb.
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IMPUITOXEHHUWE A
(cripaBo4yHOE)

W3mepeHus: napamMeTpoB moJisi

A.1 JlaTynkn u raapogoHsl i A3Mepenni

C LeNbIo ONpeeuTh XapaKTePUCTUKU TOJIA JAUTOTPUNITEPA MCIONb3YIOT MHOXECTBO TUITOB MpeobpazoBareei
namneHus. M3-3a CKOpOTEYHOCTH WMITYJIhCa, KOPOTKOTO BpeMEHM HapacTaHHUS U OYeHb KOPOTKOrO BPEeMEHM IHKA
BO3JIEUCTBUs OObIUHBIE THAPOGORBI U MpeoOpa3oBaTe/id AaBA€HUS HElPUMEHUMBl ISl 3TMX U3MepeHuil. Boicokue
NaBJIeHUS B (POKyCe HATIATAIOT OTPAHMYCHUS HA TUTIBI TPUEMHUKOB, HeOOBIYHBIE TSl Apyrux npuMeHeHuii. TpeGopanue
K mupokonosocHoctu (1o 100 MT'11) yacTOTHO!N XapaKTepUCTUKU YYBCTBUTEJbHOCTH, HEOOXOMUMOM ISl U3MEPEHUIA
KOPOTKUX UMITYJILCOB, TAKXKE Hajaraet orpaHMYeHHe Ha KOHCTPYKLMIO rnapo¢)oHOB.

B uneane uzMeputenbHBIA raapo@on A0MKEH UMeTb MUIOCKYID YACTOTHYIO XapaKTEPUCTHKY B IHAMAa30HE OT
YaCTOThl, MHOTO MEHBIIEH YaCTOTHI aKyCTUUYECKOTO BO3AeHCTBUS JAUTOTpUNTEPa (00bIuHO oT 0,25 MTI'T), 10 KaK MOXHO
Oonee BBICOKOI YaCTOTHI U C HepaBHOMepHOCThIO + 3 1B B nuanasone ot 0,25 a0 100,00 MI'u. Boaee Toro, adpdek-
TUBHBIN AVAMETP aKTUBHOTO 3/IeMEHTa rRAPO(OHA BO BCeM AMANa30He YacTOT He JOoJkeH npeBbimiars 1 MM. M3 atoro
CJIelyeT, YTO OOBIYHO UCTIONb3yeMbic TAAPO(OHBI HE COOTBETCTBYIOT TaKUM TpeboBaHuaM. IMEHHO MO3TOMY JaHHBII
B 6.2.1 u 6.2.2 mepeueHb MapameTpoB raapodoHa He MOXET YIOBAETBOPSITh MOJHOCTBHIO, HO €r0 CUMTAIOT PEATbHO
NOCTVDKUMBIM YK€ B HACTOAMIEE BPEMSI.

Huxe obcyxneHbl raapoonbl 1 METOABI MPUEMa, UCTONb3yeMble ISl UCCENOBAHUS U OMUCAHUSA MMITY/IbCOB
JINTOTPUIITEPA.

[TpyueMHUKY BBITIONHAIOT 1Be (GYHKIMU: U3MEpEHHE aMILIMTYIbl KOPOTKOU BOJIHBI B (hoKyce UM MCCIIeNOBaHKUE
dopMbl orubatonieii J1aBiIeHUs.

Iupoko KCMOMB3YIOT MBE30IEKTPUUECKUE MOJTUMEPHble MeMOpaHHble rRApo¢OHBI HA OCHOBE MOJMBUHMIIM -
neHdropuna (ITBJAD) (tabnunsr A.1 u A.2).

HexoTopbie rmapogronsi ¢ XeCTKOM MOAM0XKOM MOJAMMEPHOr0 deMeHTa He PENpoaylUpYyIOT 00J1aCThb pa3peKeHUS
yAApHOU BOJIHBI, BHIIBISIEMYIO rAApodoOHaMA MeMOPAHHOTO THUMA.

I'mapodon xakoro ObI TWIA HE HKCIOJb30BajiM, HEOOXOAMMO OOECMeYMTh €ro MpaBWIbHOE IMOJKIIOUYCHHE U
9MIEKTPUYECKOE TTUTAHUE TIPU YCTAHOBKE B M3MEPUTENIBHOE YCTPOMCTBO.

MHorma npuMeHA0T eMKOCTHBIC TAAPOMOHBL, a TAKXKe JATYUKU, MCIIONB3YIOLINE ONTHYECKYI0 MHTepdepoMeT-
puio, HO TpebOOBaHUS K HUM U paboTa ¢ HUMH OTHOCUTEIIBHO CIOXHBI.

Pa3paboTaHbl ¥ BOJOKOHHO-ONTUYECKNE ruapodoHbl. BoloKHA 13 KBApIEBOro CTeEK/a MOTYT OTOOpaXaTh aKyc-
TUYECKOE JABJACHUE pa3pexkeHus 0ojiee TOCTOBEPHO, UeM MeMOpaHHbIe raapodorbl. Ho oHU Gojiee YyBCTBUTENbHBI K
HaTUYHMIO KaBUTALIMOHHBIX MY3bIPBKOB, K TOMY JK€ TOpEIl BOJIOKHA UMEET OrpAHUYEHHBIH CPOK Cly:KObl. TeM He MeHee,
HX PEMOHT U TTOBEPKY CUUTAIOT HECIOXKHBIMMU.

CoBpeMeHHBIE paspalboTKU 3JEKTPOMATHUTHBIX JATYMKOB OCHOBAaHBI HA ABWXEHHUM (IO JEHCTBUEM BOJIHBI
JIABJICHUsI) MOABEIIEHHOTO Ha CIIMPAIbHOM JAepiKaTeje METAUIMUECKOTo IAapUKa B MAarHUTHOM Toje. OIHaKO 3TOT
addexT Gonee MPUMEHUM LIS1 UHAMKAIINN TTOJHOM SHEPTUM AMIYJIbca daBJieHds, YeM ero (popMbl.

[Tpu uzMepeHusix gaBieHus B roKyce JUTOTPUIITEPA TIPUMEHUMA TAKXKE YYBCTBUTEIbHAS K AaBIeHUIO Oymara,
XOTS1 BO3MOXHOCTb MCIIONB30BaHMs »Toro 3ddeKTa M KOMMUECTBEHHBIX U3MEPEHUI [TOKA He BhIICHEHA.

Hdns ucnblTaHuil 3GEKTUBHOCTH CUCTEMBI B LIEJI0M MOXKHO HCIIOIb30BATh U MOZENN Kamuei. s nepuo-
IUYECKOr0 KOHTPOJS B Ipoliecce IKCIUIYaTALIMU TaKHe KAMHM JOJSKHBI UMETh XOPOIIO KOHTPOJUPYEMYIO CTPYK-
Typy.

s onieHKY 2¢dEeKTUBHOCTU U XapaKTePUCTUK KOHKPETHOrO o0pasla WK TUIIA allapaTa MPOBOAST IPOCTPaH -
CTBEHHBIE ¥ BPEMEHHbIE U3MEpPeHUS B (hoKaabHON 00JaCTH C IMTOMONIBIO THAPOGOHOB 1 TOYHBIX CPEACTB U3MEPCHUIA.
OTU UCTIBITAHUS BBITIONHSIOT B CrielIUANTU3UPOBAHHBIX Jaboparopusix. [Tepnoanyeckuit KOHTPOIb KAuecTBa TUTOTPUIT-
TEpa B MPOLIECCe €ro HKCIUTyaTalliy OCYILECTB/SIIOT CKAHMPOBAHUEM B HECKOJBKHX, HE COBMAJAIOIIMNX C (hOKYCoM,
TIIOCKOCTSIX, TIEPIEHANKYIISIPHBIX K OCH MyYKa Ha 3aJaHHBIX OCEBBIX paccTOSTHUSX OT ¢oKyca. B aTom ciyuae momns3o-
BATEJIIO HE HYXXEH ruapodoH 171 usMepeHuit B hokaabHOU 00macT. MeHee XeCTKU U TpeOOBAHUS K U3MEPUTETLHOMY
000pyIOBaHMUIO.

JIist uccnenoBaHus yIapHbIX BOJMH B peaJibHOM BPEMEHU OOBIYHO MPUMEHSIOT THAPO(OH, BCTPOCHHBIM, HATIPH-
Me€p, BO BHYTPCHHIOIO TTOBEPXHOCTb MJITUTICOUIA. 11l TOBBINICHUST HANEKHOCTH TMOBCEIHEBHOTO MOHUTOPHUHTA HEOO0-
XOAMMO IIPU 3TOM Ha 3Tarle MPUeMOYHbIX UCTIBITAHUN HAUTH KOPPEISIINI0 MEXKAY U3MEpEHUSIMHU B hOKATbHONW U MHBIX
TIJIOCKOCTSIX.

B tabnuiie A.1 naHbl peKoMeHAAINY 110 BEIOOPY TUTTA rEApod)OHOB 171 U3MepeHUi B oKyce U BHe ero. Tabauia
A.2 comepKUT PEeKOMEHJALIMU T10 IPYTUM JATYUKAM U METOAMKAM, KOTOPbI€ MOTYT ObITb MUCIIONB30BAHBI JJISI KAYecT-
BEHHOM OIIEHKH XapaKTePHUCTUK aIlapaToB.
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Taonuna A.1 — I'mapodronsi 1151 u3MepeHUid B (GOKAIBHONH 00JIACTU U BHE ¢¢

Onucanue Hcnonn3osanue IpuMeuanne
Mewmbpana u3 ITBJD tonmmHoii I'mapodon 1n1g9 wu3MepeHuil B Cpok clayx06bl MOXeT OBITh
MeHee 25 MKM dokyce OrpaHUyYeH HECKOJbKUMU yadapaMu
IMBA® urnoobpasHoro Tuma I'mapodon 1151 UIBMEPEHUI MOJISI [iupoko wucnoab3ylOT Mis
HU3MepeHU napaMeTpoB JUTOTPHUI-
TEPOB
OnTOBOJIOKOHHBIE I'mapodon 111 u3MepeHUid B ITocne nmoBpexxaeHUs1 JaBAECHHEM
tdoxyce u nons MOXET OBITh JIETKO OTPEMOHTUPOBAH
U KaIubpoBaH
IMBA® omgHoCHOiHAA NONAPU30- I'mapodon 1ng9 wu3MepeHU B Pazpaboran s yBenuuyeHUs
BaHHasd B IEHTpe MeMOpaHa Tonmiu- | ¢oKyce u moist cpoka CIyXObl IyTeM CMEHBbI
HOIl MeHee 50 MKM 37eMeHTOB ruapod)oHa

Tadonuua A.2 — MeTONUKM U3MEPEHUN M AATYUKU IS KAUECTBEHHOTO KOHTPOJIS

HaTtuuk OcobenHoCcTH H3mepsieMblii mapameTp
EmKocTHasg cBSA3b € MOJNSPU30- Ob6nactb 00MBOION YYBCTBUTEb- Boanosas ¢dopmMa  mmMmyabca
BaHHBIM MECTOM Ha MeMOpaHe | HOCTU JaBjeHns
MnBA®
CTanpHOU HIapUK — 31€KTpoMe- OueHb Kpenkuii DHeprus B OHOM HUMITY/bCe

XaHU4yecKad cucreMa

NmMutupylonive KaMmHu HMMuTaTOphl KIMHUYECKOTO TIPU- Cuna pa3pynieHusi B UMITyJIbCe
MEeHEeHMUs
YyscTBUTEIbHAS K AaBICHUIO OY- Kpenkuii, KayecTBeHHBIEC Mapa- ITpocTpaHcTBeHHOE pacripesese-
Mmara METPHI MOJ1s1 HUE J[AaBJICHUSI, MOJYKOJINYECTBEH-

HBIC U3MECPCHUA IMTUKOBBIX JaBJICHUHA

[Tse303nekTpuyeckue ruapogo- Kpenkuii Boanosas dopma mmmyanca
HbI C [IOKPBITBIMU METAJUIOM 3j1EMEH - JapjaeHnst
TaMH1

A.2 UcnpiTaTensnas Kamepa

Wi3mepeHust BOJIHBI aBleHUs U onpeleieHue (pOKaTHOI 30HBI MOTYT ObITh MPOBENeHBI B KaMepe, HAaMoJIHeHHOI
JETa3UPOBAHHOU BOJOM.

B ucnbiTarenbHON Kamepe OOHOTO U3 TUIMOB YCTPOHMCTBO mepeMellleHus rmapooHa YCTAHABAMBAIOT CBEPXY
KaMepbl U MPUBOIAT B JIBUXEHUE LUATOBbIMU IBUTATEISIMU IO TPEM HE3aBUCHUMbIM OCsIM. ['eHepaTop BOJH daBieHUsI
YCTAHABJIUBAIOT CHU3Y TOJ aKycTUYeCKOH nuadparMoil U IUIOTHO TIPUXKUMAIOT K Hel 4yepe3 CIoi CBS3YIOLIero reis,
obecreynBaloniero nepejavy 3Heprui. B HeKOTOpbIX JIUTOTPUIITEPAX IOJI0BKA FreHepaTopa MOXET ObITb HAKJIOHEHA, U
HEOOXOIMMO KOHCTPYHMPOBATh OCHOBY KaMephl IOjl COOTBETCTBYIOLLUM YIJIOM.

Jns uamepeHuii BOIHOBO#H (POPMBI UMIIYILCOB JABNEHANA U MUK AKYCTUYECKOTr0 AABIAEHHUs CXKATHS BaXKHO, YTOOBI
rnapodon ObUT pacnoioxkeH TOUHO B doKyce. Iisi ero npuban3nTeNbHONM YCTAHOBKH WCIMOJb3YIOT N1€TEKTOP MEeCTOMNo-
JIOXKEHUS U CUCTeMy BU3yanu3anuu autorpuntepa. [1pu pabore ¢ MeMOpaHHbIM ruaApodoHOM Ha MeMOpaHy (B TOukKe
€e MAaKCUMQIbHOW YYBCTBUTENBHOCTU) KJIAAYT Maj€HbKUNA MeETAUVIMYECKUH OUCK, U OTY ILIOTHYKD Maccy MOXET
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ompelenTh cucTeMa Busyanusauuu. [locie sToro auck youpaior, ¥ raapodoH TOYHO IOCTUPYIOT HA MAKCUMAIBHBIII
CHUTHAJ.

A.3 Ilpouenypbl gerazanun

[Mpu u3MepeHUsIX cleayeT UCMO/b30BaTh JUCTUUTMPOBAHHYIO M AETa3UPOBaHHYIO Boay. Ui Jerasaluu npume-
HUMBI HECKOAbKO CMOco60B, Hanbosee MPeAnoYTUTEIbHBIE U3 HUX MEepeIUcIeHbl HUuXe. DbdeKTUBHOCTD 3THX MPO-
Ueayp MOXeT ObITb MPOBEpPeHa M0 COACPKAHMIO PACTBOPEHHOrO KUCIOPOoIa MO 00pasLaM U3 CEeNUabHbIX TECTOBBIX
HabopOB.

A.3.1 KunsueHue

a) Boay KuMATAT B TeueHUe 15 MHUH.

6) Oxnaxpawot 0o 54 °C.

B) DByTblb 3aMO/HSIOT 10 KPaeB M 3aKPBHIBAIOT CTCKJISSHHOM MPOOKOH ¢ pe3HOBBIM mijiaHroM. IInaHr nojokeH
OBITH MOJIHOCTBIO 3aMOJIHEH BOAOH, a 3aTeM 3aKyIIOpPEH.

r) OxnaxmaloT U XpaHST, CKOJIbKO HEOoOXOIUMO, TTONACPXKUBAas HEKOTOPHIH BaKyyM B IIJIAHTE.

A.3.2 KunsyeHue rnpu MoHUXEHHOM HaBJICHUU

Bony KUIATAT MpU MTOHMXeHHOM aasieHuu (Menee 104 ITa) B 20-1UTPOBOIi CTEKISAHHOI GaHKE C UCIOJb30Ba-
HUEM 3JIEKTPUYECKOTO MOIPYXKaeMOro Harpeparesisi, 3aTeM OXJIaXAaloT 3a Houb 10 39 °C. Ty xe camyio TeMnepatypy
Y TIOHM:KEHHOE JaB/IeHUe MOAAEP:KUBAIOT A0 TeX IOP, MTOKA BOAY HE UCIONB3YIOT (B TEUCHHME OT OJHOrO JHH J0 ONHOM
HEIen).

A.3.3 Pa30peli3ruBaHue MO/ MOHWXKEHHBIM JaBIeHUEM

Boza riocTyrnaer BHyTpb YaCTUYHO OTKAYMBAEMOIO COCYAA MyTeM MEJIKOro pa3dpbisruBanus. erasanus npouc-
XOJUT N3-3a BCTPAXUBAHUWA BTEKaloNieH BOJbI U OOJIBILION MOBCPXHOCTHU BOAAHBIX KaIlCJlb.

A.4 DHepras aKyCTHIECKOT0 AMIYJIbCA

DHeprust UMITYJIbCa MOXeT ObITh paCcCUMTAHA MHTETPUPOBAHMUEM MOJIS TIO MOBEPXHOCTH HA YPOBHE MUHYC 6 1b
BOKpPYT (hoKyca.

DHEPrys UMITYIbCca B JIUTOTPUIICUN MOXKET OBITh IMPUOTU3UTEIBHO BhIpAKeHA KaK

1
Ey=— [ [ 12 0,0 duds, (A1)
A)

rae ¥ 1 6 — roJigpHble KOOPAMHATHI 10 POKATBHOI TTOBEPXHOCTH S
p — TCKyHICC 3HAYCHHC aKyCTHUYCCKOIo JaBJICHUA]
S — ¢oKanbHas MMOBEPXHOCTh B MOJAPHBIX KOOPAMHATAX;
 — TeKyliee BpeMs;
Z — yOesbHBIA aKyCTUYECKUI UMTIENAHC BOAbI, paBHbliA 1,5-100 kr-m2.c—!,
s mydka ¢ KpyroBoit cuMMeTpueit

R
E=2m [ P11 rar, (A2)
0

rae PII(r) — pacyeTHbI HHTEIPAJ HHTEHCMBHOCTH MMIYJbCA Ha PANMAJIbHOM DACCTOSIHUM F, 33[aBAcMblil B BHIE
Pir=-10p2 0 ar.
7

B sTux pacuerax R B popmyiie (A.2) — paamyc rmyyka Ha ypoBHe MUHYC 6 1B, onpeneneHHbI o mpoduiio NuKa
aKyCTHYeCKOTo JIaBJeHNs CKATHA.

[Tpu oueHke E ciaenyeT yCpeAHUTb Pe3YabTaThl U3MEPEHHUI BAOJb YeThIpEX PAAUYCOB IO JABYM AUAMETPATBLHBIM
OPTOTOHAIbHBIM IUAMETPAM.

3HaueHue E B dopMmyiie (A.2) MOXHO BbIYUCIUTE MO (HOpMYJle

N
E;=05n) (PIL+Pll_}R}— R} ).

i=l

3nech NPeAnojoXeHo, YTO U3MepPeHUs My4yKa mpoBeaeHbl no pamuycy B N + 1 toukax mexny r=0ur= Ru
YTO pacyeTHBI HATErpa] MHTEHCHBHOCTH MMIYJibca B Touke r = R; paeH PlI;. Tlpuuem Ry =0 u Ry = R.
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IMPNJIIOXKEHHUE b
(cripaBOYHOE)

.Hl/lTOTpHIlCHﬂ C HCINOJb30BAHUEM AKYCTHYCCKHX BOJIH

b.1 OcHoBHbIE NOJIOXKEHAS

[MoyeyHble KAMHU M KaMHU B MOYETOUYHHMKEe HUMEIOT 3 %—4 % HacejleHHs GONBOIMHCTBA CTpaH 3amagHo
Espornbl. K 3T0i KapTuHe cienyeT N00aBUTh U YACTO BCTpeUalONIecs NPoGaeEMBI C XETUYHO-KAMEHHON GOJIE3HBIO.

TpaguuunoHHOE yAajleHUE MOYeUHbIX KAMHEN, OOJbIIMHCTBA TUMOB KAMHENW B MOUETOUYHUKE U JKEJTUHOM Iy3bIpe
SIBJIIETCSl JTOCTATOYHO TPABMATUYECKOH XUPYPruyecKoil omepaliueid, CBA3aHHOHW C rocmuTaIu3allueld B TEUEHHUE OT
OHOMI 10 TPeX HEAETb U C JIUTEJbHBIM MEPUOIOM BBI3IOPOBIICHMS.

[MTpumepro ¢ 1978 r. Bo3spacTaloT 3HAYEHWE W YMUCJIO OlNepaluii, OCHOBAHHBIX HAa JOBYX HOBBIX METONaX —
pa3pynieHUM KaMHEW TMyTeM TPUIOXKEHMS YIbTPA3BYKa BHYTPHM YEJTOBEYECKOTO Tejla U 3KCTPAKOPIIOPATHLHONU JUTO-
TPUTICUH. DTU METOBI MO3BOJIWIN CHU3UTH WU YCTPAHUTH HEOOXOMUMOCTb MIPUMEHEHUS XUPYPTUUECKUX OTepaIiuii,
3HAYUTEJILHO COKPATUTD MEPUOJ FOCMUTANIN3AIMY U TTOCICONe palluOHHOM peabmnuTanuu. Obe Mmporeayphbl UCIOIb3YIOT
AKyCTUYECKUE BOJIHBI BLICOKOW UHTEHCUBHOCTHU, BBI3bIBAIONIUAE AC3UHTErPALIUIO KAMHEH.

OCHOBHBIMU COCTABJISIIOILMMHU TIEPBOTO YJILTPA3BYKOBOTO OOOPYHOBAHMS JJISI 3TUX lieJield ObUIM HUCTOYHUKHU
HETPEPBIBHONW BOJIHBI M JATYMKHU MPIMOro KOHTakTa. BHeniHee (BHE YEJIOBEUECKOTO Tea, T.€. IKCTPAKOPIOPAIBHOE)
BO3JICHCTBUE TSI pa3pyIieHUsT KAMHEH OObIYHO MCMOJb3YeT MepruoanyecKue BOJIHBI JapieHus. Mcroab3oBanue nasep-
HOI TEXHWUKM ISl JIMTOTPUNICUM BHYTPEHHETO MPUIOXKEHUS UMEET BAXKHOE 3HAYEHUE KaK aIbTEPHATUBHBINA CIOCOO
MUHUMAIbHON MHBAa3UBHOW XUPYPIUU.

Cyns 110 IUTepaTypHBIM JAHHBIM, YBEIUUUBaIOLLUiics ¢ 1990-x ronoB UHTEpeC CBUAETENBCTBYET O BO3ZMOXHOCTSIX
MPUMEHECHUSI aKyCTUUYECKUX BOJH BBICOKON WHTEHCHBHOCTH IJis JICUCHUSI OPTONEANYCCKUX OOJIE3HEH, OKOCTCHEHUS
CYCTABOB M 3aKUBJICHUS TIEPEJIOMOB KOCTEM.

b.2 Cucrembl HenpepbiBHO#H BOJIHBI BHYTPEHHET0 BBeIeHHA

Wnes ucrionb3oBaHUsl YIbTPA3BYKOBOW 3HEPrUM [ Ne3UHTErpaliid KamHel Oblla BbickazaHa B 1953 r., a
MPAKTUYECKOE €€ UCMOJIb30BaHue 6610 HayaTo B 1970-x. JIMTeIbHOCTb TAKOU OMepalry Meniajla NiMpoKoMy pacipo-
CTPaHEHUIO METO/IA, XOTS COOTBETCTBYIONIEE 000PYAOBAHUE YK€ BBITTYCKAJIU.

b.3 Orpananvennsi

3neck He TpenmnonaraeTcsl o0CYXKIaThb CUCTEMbl C MOJAHBIM WM YAacTUYHBIM BBel€HWEM amrapara BHYTPb
YeJIOBEYECKOro Teja, BKII0YAas U Ja3epHyIo nuTtorpuricuio. OnHako B OyaynieM BO3MOXHA KOMOWMHALMS BO3AEHCTBHUS
JIOKQTU30BaHHON TIa3Mbl (T.€. BHYTPEHHEro BBeJCHHs) M yOApHOW BOJHBL (T.c. BHEHNIHEro BO3AEHCTBMS). 3dech
paccMaTpUBAIOTCS TOJBKO METOAbI MU MHCTPYMEHTBI KCTPAKOPIIOPATbHOrO BO30YX/IEHUS AMITYJIbCOB JABJIEHNA.

b.4 JIutoTpuncHus 3KCTPaKOpOOPAILHOTO BO30YKIEHHUS

HecMoTpsi Ha BBICOKYI0 CTOMMOCTBH JTUTOTPUIITEPOB, STOT METOH JIEYCHMS] OBICTPO pa3BUBaeTcs. BrnepBbie
TIpUMEHEHHBIN B ['epMaHuy KoMTiaHuel JlopHbe, 3TOT METO/ MTOJYUHIT MOMYISIPHOCTD y MAlMEHTOB M3-3a HEMHBA3UB-
HOTO XapakTepa IMpoLeaypbl, KOPOTKOTO BPEMEHM JeUeHUs] U peabunurtauuu. B HacTosiee BpeMsl HCIONb3YIOT
HECKOJIbKO Pa3jMyHbIX THUIIOB aIlllaparoB, BBIMTYCKAEMbIX MHOTUMM (hDUPMaMU.

BaxkHBIM acreKToM 3TOH IPOLEdyphl SBJISIETCS HEOOXOMUMOCTh TOUHO OIPEIEIUTh MECTOIONOKEHNE KAMHS U
OPUEHTUPOBATL M3JIyyaTesb A1 COBMENEHMs ero (hOKanbHONM 00JacTU ¢ KAMHEM. DTO BBIMOJHSIOT PEHTTEHOBCKUMM
METOIaMU WIU C [TOMOIIBIO YBTPa3BYKOBBIX CKAHEPOB B TPEXMEPHOM TIPEACTABICHUH. YIbTPA3BYKOBas CKaHUPYION1as
crucTeMa o0eCcIieyrBaeT TaKXKe M HabMoJeHe 3a XOIOM Tipoliecca B peajbHOM BPEMEHH.

Bpemst eueHUs1 MOXKET OBITh Pa3NUyYHBIM U 3aBUCHUT KAaK OT THUIA JIMUTOTPUIITEPA, TaK U OT DOPMBI, TTOJOKEHUS
U pasMmepa KaMmHs. B ciyyae moyeyHO-KaMeHHOH OOJIe3HUM OTKOJOBHIMECS (hparMeHThI BBIBOASTCS YEpe3 MOUEBOi
Ty3bIPb U YPETPY €CTECTBEHHBIM 00pa30oM B TeUeHHE HECKOIBKUX THEH rmocie ornepanuu. C KeTUHbIMU KaMHSIMU Ae10
OOCTOUT 3HAYUTENBHO CJIOXKHEE, YTO OOBICHSIETCS UX aHATOMUYECKHUM PACIIONOXEHUEM U OTYACTH UX OTHOCUTEIBHOI
MSITKOCTBIO.
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IMPUJTOXKEHHUE B
(cripaBoYHOE)

Tumnbl W3JyyaTesell BOJH JaBJIeHHSA

B.1 Baenenne

B nacTodiiee BpeMs HCIONB3YIOT YeThIpe THUIMA FeHepaluu TpebyeMblX HMIYAbCOB JaBjJeHns, OCHOBAHHbBIX
HA: UCKPOBOM pa3psijie, Mbe303JeKTPUIECKOM BO3OYXKIEHUHU, 3MEKTPOMATHUTHOM HHAYKLUUH, XUMHUYECKOM B3DPbIBE.
B Gynyniem armrmaparbl MOTYT MCIOJB30BaTh TaKXe 31€MEHTHl M3 HOBBIX MAOTHBIX MAarHUTOCTPUKLIMOHHBIX
MATepUATOB. B 3J1¢KTpUUECKHUX CHUCTEMaX BBICOKAs MUKOBas 3HEPrusl KOPOTKOM MIMTENbHOCTH MPOU3BOAUTCH
SICKTPUUECKUM Pa3psiioM GaTaped KOHIEHCATOPOB M HATPABJISIETCS HA 3JeKTPOMEXaHUUeCKUi mpeoGpa3oBaTeb.
B XuMHUYeCKoii cucTeMe MPOUCXOAUT B3PbIB MAIOro 3apsilia, METOHUPYIOLWHA BHYTPU (POKYCHUPYIONIEro OTpaxa-
TCIIA.

B.1.1 HckpoBoii paspsan

M cronb3yor 3/UTUIICOMAHBIA OTpaXaTesib, B ONHOM M3 ABYX POKYCOB KOTOPOTO YCTAHOBJICH UCKPOBOM pa3psaHUK.
DTOT pa3psIHUK MOKeT ObITh BBHITIOJNHEH B BUIE OTAEIbHOrO y3Ia, JErKO AeMOHTUPYEMOTO JUISl OOCITYXKUBAHUS WIH
3aMeHbl. B OOJBIIMHCTBE CyyaeB CPoOK CiIy:KObl HAKOHEYHHUKOB Pa3psaHUKA OTHOCUTE/bHO KOPOTOK, 1 BO3MOXKHOCTb
MX 3aMEHbI SIBJISETCS BeCbMa BaKHOM XapaKTepUCTHKON KOHCTPYKIUMH. PaspsaaHUK MoxeT OBITh BBITIONHEH B (opme
KapTPUIKA NI B BUJE TBYX OTACTBHBIX 31eKTpoa0B. OTpaxaTellb MOXeT ObITh 3aKPHIT MIArKOU quadparMoil u 3anosiHeH
JIETA3UPOBAHHOM BOMOUN MM APYTOM aKyCTUYECKH MPO3PAYHOil KUAKOCTbIO. OTpaxareib MPUKIAABIBAIOT K MALUEHTY
CBEPXY, CHU3Y WIH APYTUM MPHUEMIIEMbBIM CITOCOOOM.

B aTux cucremax HeOGXOTUM TOYHBIN KOHTPOJb MIUTEIbHOCTH W MHTEHCUBHOCTU Pa3psiia, O3TOMY MPU HX
CO3IaHUH THIATENIBHO UCCASAYIOT XapaKTePUCTUKH 3MEKTPUYECKOTO 3apsiaa.

B.1.2 TTbe3090eKTpUYECKUE CUCTEMbI

Msmyyarenn moryr ObiTh AByX TUMoB. HaubGonee pacnpocTpaHeHa KOHCTPYKIHMS, COCTOSINIAs W3 MHOXECTBA
MbE30KEPAMUUECKUX 3JIEMEHTOB, PACMONOXEHHBIX B BUIE MO3aMKH B chepuyeckoiil yanie. Bo3dyxaeHue Kaxaoro
371€MEHTAa CUHXPOHU3MPOBAHO, YTO MO3BOJSIET O0ECTIEYUTh OJHOBPEMEHHOCTb BO3AECHCTBUS U MOJYYEHHUs] UCTOYHUKA
3Hepruu OONBIIOH anepTyphl ¢ TOUHOU (DOKYCHPOBKOW BOJHBI jJaBjiieHUs. B oTiMuMe OT MCKPOBOrO pa3psila 34ech
KaX[IbI{ 97eMeHT 00a1aeT OTHOCUTENIbHO HU3KOM SHEPrueil U3jiy4eHusl, BbicOKasi MHTEHCUBHOCTb UMeeTCs TOJIbKO B
toxyce. OTHOCUTENBHO HU3KOE HAMPSDKEHUE BO30YXIEHUS YBETUIUBAECT BPEMST MEXY PerIaMeHTHBIM 00CTYKUBAHU -
€M TaKOro arrapara 1 obecreynBaeT ero BhICOKYIO HAIEXHOCTh. PaspynieHUe HECKOIbKUX OTAENbHBIX dJ1EMEHTOB HE
OKa3bIBAET CYIIECTBEHHOTO BIMSIHUS Ha OOMIyl0 paboTOCMOCOOHOCTh, a KOHCTPYKLIUSI M3jy4aTens MpeaycMaTpuBaeT
HX 3aMEHY.

B mbe303neKTpruuecKuX JUTOTPUTITEPAX APYrOro TUIA MCHONB3YIOT KOAbLUEBOU Wi TPyOUaThlii Mbe30KepaMu-
yecknii mpeobpazoBaTeib, yCTAHOBJIECHHBINH BHYTPU (DOKYCHPYIONIETO MapadoiuuyecKoro oTpaxares.

WNHoraa npuMeHsIIoT UCTOYHUKY TUIOCKON BOJIHBI, UX (DOKYCUPOBKY MPOBOAST € MOMOLLBIO AKYCTUUECKUX JUH3,
W3TOTOBJISIEMBIX U3 IJIACTMACC WJIM METAILIOB.

B.1.3 DneKTpoMarHuTHBIE CUCTEMBbI

DjIeKTPOMArHUTHBINA U3JTyYaTesb OJHOTO M3 TUIOB COAEPXHUT KATyIIKY B BUAE CIIMPAIH, IBUTAIONLYI0 METaLln-
yeckyio auadparMy B 3allOJIHEHHOM XUIKOCTBIO NWIMHAPE. DPOHT TIIOCKOH BOJNHbI C MOMOLLBIO aKyCTHYECKHX JHH3
dokycupyetcs B Tene nanueHTta. [IpukIaapIBaeMblidl K TeJly MAIMEHTA TOpell UMAMHAPA 3aKPIT MaCTUYHON Auacdpar-
MOWM.

B HeKoTopbIX cucTeMax 3TOrO TUTIA UCTIONB3YIOT MapaboINYeCKUid OTpaxaTesb ¢ LMJIMHAPUYECKUM 3JIeKTpOMar-
HUTHBIM U3JyyaTesieM, YCTAHOBJIEHHBIM IO OCH OTpaxatesis (1o ocu mapabobl).

B.1.4 CucreMbl MATHUTOCTPUKIIMOHHOTO THUIIA

Paspa6oTka BriCOKO3(HEKTUBHBIX MATHUTOCTPUKIIMOHHBIX MAaTEpUAIOB CTUMYJIMPYET pa3paboTKy u3nyyareeit
OIMHOYHBIX UMNYILCOB, HYHKITMOHUPYIONIMX TP HU3KOBOJBTHOM BO30YKAeHHMU. MX KoMMepueckasi 3KcIuyaTalusl
MoKa He HayaTa.

B.1.5 Cucrembl XMMHUYECKOIO JCHCTBUS

Masble B3PBIBHBIC 3apAabl pAaCITOJIOXKCHBI B «IMTaTPOHAXKHOM PCMHC», Ka)l(,[lblﬂ U3 KOTOPBIX B OMPEACTICHHOC BPEMSI
nepemMellaeTcs B OKye cocyna UNCOUATBEHON hopMbl. B3phIB BEI3BIBAET ObICTPOE pacHIMPEHUE FA30BOrO My3bIPbKA,
KOTOPOE U SBASIETCS NCTOYHUKOM MMITYJIbCA JAaBJICHAS.
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B.2 Cucrembl MO3HIHOHAPOBAHAN

Y10o06bl HE MOBPEAUTb OKPYXXAIONIME TKAHU, OYEHb BaXKHO TOYHO HABECTH HAa KaMEHb M3JyyaTe/ib AMOYJbCa
aapaeHns. B MOMeHT u3lyyeHUs] KAMEHb JOJDXEH HaXOAWThLCS B ¢roKyce oTpaxaTess, W MO3TOMY, KakK MpPaBWIoO,
HeoOX0AMMAa CUHXPOHU3AIUS BO3OYXACHUS U3NyJaTessl ¢ HMKJIOM JbIXaHUS nmauueHTa. EcTecTBEeHHO, YTO Heob-
XOIUMO 00ecreyuTh METOJ TPEXMEPHOU BU3yadu3aluu. B JUTOTpUNTEpaX HEKOTOPBIX TUIIOB MCHOAB3YIOT YAbT-
Pa3BYKOBOW CKaHep C BBICOKMM pa3penieHUWeM, AATYUK KOTOPOro YCTAHOBJIEH BHYTPU jeueOHOI TOJIOBKH.
[TonoxeHue GoKyca OTHOCHUTEIBHO 3TOr0 JaTYMKa (PUKCUPOBAHO, WU B MpOLIECCE BCeil omepanuy BO3MOXHO
HETpephIBHOE HaboaeHe 3a KamHeM. Jis oGecrieyeHrsl TOYHOTO HaBe/EeHUsl HeE3aBUCUMO OT ABMIXKEHHUSI OPTaHOB B
TeJie MalMeHTa MOXHO UCIOIB30BaTh MUKPOIIPOLIECCOD, YIPABJISIOMIUNA IOCTUPOBKON U3JTyyaTeis.

AJIBTEPHATUBHBIM TUIIOM BU3yaaU3alLlUU SIBJSIETCS PEHTTCHOBCKAsA MITIOOPOCKOIUS ¢ BHICOKOH KOHTPACTHOCTBIO
n3obpaxenunda. Hegocrarku Takmx cucTeM CBs3aHbI ¢ HEOOXOMUMOCTBIO MPePbIBAHUA HAOMIOACHUI M3-3a OrpaHUYCHU I
0 03¢ OONMYYEeHUS U HEUYBCTBUTEIHLHOCTbIO PEHTTEHOBCKHUX Jy4yeil K JKeMUHbIM KAMHSIM.
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[TPUITIOXEHWE T’
(cripaBOYHOE)
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OTaMuMs HACTOSIIEro CTAHAAPTA OT MeXIyHaponaHoro cranaapra MOK 61846—96

OTnvuus HacTosmiero crangapra oT MOK 61846 npuseaens! B Tabauue I'.1.

Ta6nuna TI.1

Howmep pasnena (ronpasnena, MyHKTa),
0003HaYeHNEe TPUIOXKEH NS, TIePEeUNCIeH s,

AyTteutinunbiii Teker M3K

TabALLb! Otnuune HacTosWEro cTanaapta or MBK 61846 61846, NCKI0UCHHBIN U3
HaCTOAgIIECTO CTaHiapra
HaCTOsSaLIETO M3K 61846
CTaHaapTa
HaumeHoBaHMe HaumeHoBanue HaumeHoBaHWe U3MeHEHO —
2 2 B nepeyeHb HOPMATHUBHBIX CCBLIOK —
BBencH aonoaHureasHo FOCT 8.555
3 3 OmnpeneneHus: TpUBENeHBI B MOPSIIKE —
pycckoro anacdapuTta
6.2.2 6.2.2 BBeneH mononHUTENBHO ab3all —

[Tpunoxenue A

[Tpunoxenue C

Hymepauusi NpuUIOXeHUA B TMOPSIKE
pyccKoro aidaBuTa

[Tpunoxenue b

[Mpunoxenue A

Hymepanua npunoxeHus B Topaake
pycckoro andaputa

[Tpunoxenue B

[Tpunoxenue B

Hymepanma npunoxeHuss B TOpsIKe
pycckoro andaputa
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