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(1), xoTOpHIit MOXKET BCTABIATHCSA BO BHYTPEHHHE 001aCTH TeJa YeJI0BEeKa WIIH )KUBOTHOTO, U y3€J IPHUBOAA
JUTA OTKJIOHEHUS 30H1a (1), KoTopsIit pacmonokeH Ha OnmrxHaer gactH (3) 30872 (1), mpuyeM y3en mpuBoaa
CoziepXHuT 00K (2) ynbTpa3ByKOBOTO MpeoOpaszoBaTeist i1l BO30YXKIICHNS YIbTPa3ByKOBBIX KOJIeOaHMI
B HampaBjeHUM MPOAOJBHON MPOTSHEHHOCTH 30HIa (1), M y3en MpUBOJa CONEPKUT OTKIIOHSIOIIEE
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YCTPOUCTBO JUIA JUTOTPUIICUA, CHCTEMA JUIS JUTOTPUIICUH A
CIIOCOB PABOTHI YCTPONCTBA JUIA JUTOTPUIICAA

Hacrosimee n3obpereHne OTHOCUTCS K YCTPONCTBY AJISL IUTOTPUIICUU COTJIACHO BBOJIHOM
4acTu M. 1, B YaCTHOCTU YCTPOMCTBY IJIsI MHTPAKOPIIOPAIBbHOM JHUTOTPUIICUH IOCPEIACTBOM
yJIBTPa3BYKOBBIX KOJNEOAHUH, a Takke K CHCTEME Ml JIMTOTPUICHMH M Crocol0y paboThl
yCTPOMNCTBA ISl TUTOTPUIICUU.

JUis ynaneHuss KaMHS W3 TeJJa, HAmpUMep, W3 MOYEBBIX IMyTeH, 4YacTo CHavajia
HEOOXOMUMBIM SIBJISIETCS pa3pylICHHUE KaMHsS, 4TOOBI MOJY4YEeHHbIe (PparMeHThl MOXKHO ObLIO
JETKO yaanuTb. JIisi 5TOM wenu, Kak HM3BECTHO, HANpUMEp, HAIMpPABISIFOT 30HA K KaMHIO H
BO3OY)KIOAOT 30HA U BBIOJIHEHHSI MPOJOJBHBIX YJIBTPa3BYKOBBIX KoyebaHui (T.e.
yJIBTPa3BYKOBBIX KOJIeOAHUH, OPUEHTHPOBAHHBIX B MPOIOJIbHOM HANPABJICHUH), KOTOPBIE, KOTTIa
30H/I BXOZIUT B KOHTAKT C KAMHEM, BBI3BIBAIOT pa3pylIeHHe (ParMeHTOB, YTOObI TAKUM 00pa3oM
nonBeprath abysauuu Wik pa3douBaTh kKaMmeHb. OMHAKO OBLJIO MOKA3aHO, YTO ACWCTBHE a0JISIIIH
WM pa3OMBaHUS 30HIOM SIBJISIETCS] HEIOCTATOYHBIM BO BCEX MPUMEHEHHSIX, €CIIH OHO JIEHCTBYET
HA KaMEHb TOJIbKO C IMTOMOIIBIO MTPOAOJIBHBIX YIIBTPA3BYKOBBIX KOJEOaHUI.

CornacHo noxymenty DE 2053982 mpenocTtaBieHO yCTPONWCTBO € U30THYTHIM HOCHKOM
IUIL TIPEBpAINEHUs] KUCTO3HBIX, YPETPAJbHBIX M TIOYEYHBIX KOHKPEMEHTOB B O€3BpEIHBIE,
KOTOPO€ COENMHEHO C Mpeodpa3oBaTeeM HEPTUU U C MOMOIIBI0 KOTOPOTrO OCeBble KoeOaHUs
30H/Ia OTYACTH MNpeBpalnarTcs B U3ruOHble konebanusa. Joxyment US 3830240 packpbiBaer,
YTO YJIBTPa3BYKOBOW MpeoOpa3oBaTeslb COCANHEH C KaTeTePOM IOCPENCTBOM COEAMHHUTEIbHON
4acTH, IPUYEM NPOJOJbHOE ABIKEHUE MPEBPALIAETCS B IONEPEYHOE ABM)KEHHE NOCPEICTBOM
pacIoNO’KeHHOrO COOKY BHHTAa WJIM BCTaBKM KareTepa COOKY B COEOUHHTENbHYIO YaCTb.
CornacHo pokymenty DE 3826414 Al ycTpoWcTBO IJsl yJbTPa3BYKOBOW Tepamuu HMeEET
yJIbTPa3BYKOBOW BUOPATOP JJIsl TEHEPALIMH YJIBTPA3BYKOBBIX KOJIEOaHHI B OCEBOM HAINPaBJICHUU
YCTPOHCTBA H B  HANPABJIEHUH, OTJIMYHOM OT OCEBOTO  HANpPABJICHUs, MPHYEM
IIbE303JIEKTPHUECKUE SJIEMEHTHI YIBTPA3BYKOBOTO BHOPATOpa MMEIOT HEOAHOPOIHYIO TOJIIUHY
WU TIPENIBAPUTEIBHOE HATIPSIKEHHE.

YcrpolictBo, onucaHHoe B fokyMeHTe EP 0421285 A1, ans paspylieHHs: KOHKPEMEHTOB,
HAXOJSIIMUXCS B MOJIOCTSIX T€Ja, COCTOMT M3 MO MEHBIIEH Mepe OFHOTO MbEe303JIEKTPHUYECKOTO
3JIEMEHTa-peo0pa3oBaTeNisi MEXKAY OTpakaTesleM U pacTpyOoM, NpUYEM YJIbTPa3BYKOBBIE
BOJIHBI HAIPABIISIOTCSI HA KOHKPEMEHTBI U3 pacTpyda mocpencTBoM coHoTpoaa. /s reHeparun
NOTIEPEYHBIX M BUXPEBBIX KOJEOAHWH, HAa MOBEPXHOCTH pacTpyda oOecrieueHbl BIABIEHHOCTH,

KOTOPBIC MMPOXOAAT HEMAPAJUICJIBHO €ro OCH CUMMETPUU.
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YCTpoHCTBO 1uIsl pa3pylIeHusl KaMHsI B TeJle U3BECTHO W3 nokymenta WO 2019/141822
Al, mpuueM yCTpPONCTBO COAEPIKUT 30HJ M NMPUBOX AJA OTKJIOHEHUS 30HJAA WIH Ui MOJAYU
YAapHOTO UMIyJbCa B 30HJ MO €ro MPOAOJBbHON MNPOTSKEHHOCTH, NPHU 3TOM INPUBOA HMEET
NepBoe MPUBOAHOE YCTPOMCTBO sl MEPUOANYECKOrO OTKJIOHEHUs 30HAA U BTOPOE MPUBOIHOE
YCTPOMCTBO IJIs1 UMIYJBCHOTO OTKJIOHEHHUs 30HAa. llepBoe mpuBOIHOE yCTPONUCTBO AECHCTBYET
Ha 30HA NOCPEACTBOM BHOpHUpyOLIed YacTu. BTopoe mNpuUBOOHOE YCTPOWCTBO CONEPIKHUT
AJIEKTPOMATHUT, KOTOPBIA yCKOpsieT OOMOapaupyIOINy0 YaCTHIy BIOJb MPOIOJBHONW OCH Ha
yapHOE TeJo, KOTOpOe IepenaeT yAapHbII HMIyJbC HAa BOPOTHUKOBBIM 3JEMEHT 30HIA.
[Tepuonnveckue U UMITYJIbCHBIE OTKJIOHEHHUSI MOTYT OBITh HAJIOXKEHHBIMH.

CornacHo nokymenty US 9421023 B2 ycTpoiicTBO sl mepenadyul YJbTPa3BYKOBBIX
KoynebaHuil COmepKUT pacTpyd, KOTOPBIA MNPUHUMAET KOJeOaHUs OT HCHOJHHUTEIBHOTO
MEXaHH3Ma U YJIbTPA3BYKOBOTO BOJIHOBOAA, KOTOPBIH JKECTKO COEOHHEH C pacTpyOboM U Ha
KOTOPOM PacCIIOJIOKEHbI KHOIKA «CTOM» U ABE YAAPHO-UMITYJIbCHBIE MACCHI, KaX/asi C KPYTJIbIM
MOTIEPEYHbIM  CEYEeHHEM. Y apHO-UMIYJbCHbIE MacChl yCTAHOBJEHbl TMOJBMXXHO Ha
yJIBTPa3ByKOBOM BOJIHOBOJAE. Takol ynap yaapHO-UMNYJIBCHOH MAacChl HA KHONKY «CTOIY, NMPHU
KOTOpOM OOKOBasi 00JNaCTh YAApHO-UMIIYJIBCHOM MAacChl yIapsieT MO KPar KHOIKHU «CTOID»,
BBI3bIBAET HU3KOYACTOTHBIE yAapHblE HMIYJbChl, KOTOPbIE MPOXOIAT KaK MPOAOJIbHO, TaK U
MOTEPEYHO OTHOCUTENbHO LIEHTPAJbHOW OCH YJIbTPa3ByKOBOTO BOJIHOBOZAA M HPHUBOAAT K
OJJHOBPEMEHHOMY IPOAOJILHOMY U TIIONEPEYHOMY OTKJIOHEHMIO [ajbHEro KOHL@A TpyOKH
BOJIHOBOZIA.

YHoMsHyTBIE YCTPONCTBA HE BCETAA SIBJSIFOTCS yAOBJIETBOPUTENBHBIMU B OTHOIUIEHUU
s¢dexra abnsiuum wiu paspyuieHus. B uwactHocTH, mpu oOpaboTke KaMHSI B Tejie NEHCTBHE
30HAAa MOXKET YXYAIIAThCS MOCTe MPOXOKASHHUS] HEKOTOPOTO BPEMEHH MJIH MOXKET TOXOAMTH 10
(aKTUYECKOTrO MpeKpalleHus,, TIPU 3TOM MpojJieBas pabouee Bpems, W/UIM KaMEHb MOMKET
nokugath pabodee mose, TpeOysi CMEHbI MeCTa U MOBTOPHOH HACTPOHKH 30HMA, YTO MOXKET
AHAJIOTHYHO TPUBOAUTH K YBEJIHUYEHHIO pabodyero BpeMeHH. Kpome TOro, HEKOTOphIE W3
YCTPOMCTB, YHNOMSIHYTBIX BbIIIE, HMEIOT BBICOKMH YPOBEHb CIOKHOCTM M HE SBJSIFOTCS
ONTHUMAaJIbHBIMU B OTHOIIEHHUH OYUCTKHU U CTEPUIIN3ALINN.

Llenbro HacTOSIIEro M300PETEHUS SIBISIETCS VIIyULIEHHE YPOBHS TeXHUKH. B wacTHOCTH,
LIEJIBI0 HACTOSIIETO H300PETeHUS SABIISIETCS CHENATh JOCTYIHBIM YCTPONUCTBO JUISI JINTOTPHIICHH,
CHCTEMY UIS JINTOTPHUIICUU U Ccrioco0 paboTsl yCTPOHCTBA AJIsl IMTOTPUIICHH, TIPU 3TOM H30erast

BBIIICYKA3aHHbIX HEAOCTATKOB HACKOJIBKO J5TO BO3MOXHO, U, B YAaCTHOCTHU, YJIYUYIIUTH
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s¢exTuBHOCTD U, TakuM 00pa3oM, CHU3UTH padodee BpeMsi W/HUIH AOCTUYb OoJiee MPOCTOM

KOHCTPYKLUU.
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DTa 1eNb TOCTUTAETCs C TTIOMOLIBIO YCTPOMCTBA AJIst IUTOTPUIICHH 1O M. 1, CUCTEMOit 1uist
murorpuncuu o m. 18 u cmocobom mo m. 19. IlpeamodruTenbHble YCOBEPIIEHCTBOBAHHS
HACTOSIIIET0 U300PETEHNs YKa3aHbl B 3aBUCUMBIX ITyHKTaX (OPMYJIBL.

Hacrosimmee n3zoOpereHne OTHOCUTCS K YCTPOWCTBY IUIsl JIMTOTPUIICHM, B YaCTHOCTHU
YCTPOMCTBY AJII MHTPAKOPIIOPAIBHOM JIUTOTPUIICHU € MOMOIIBIO YIBTPa3BYKOBBIX KOJIEOAHMH.
VCTpOHCTBO COMNIACHO HACTOSIIEMY HW300PETeHUIO CKOHCTPYHPOBAHO ISl  pa3pylUeHHs
KOHKPEMEHTOB B TeJie YeJIOBEKa HJIM JKUBOTHOTO, B YACTHOCTH JJIsl ApOoONeHus v/ uim aOmsiiun
KaMHs M3 Tela C IOMOINBK 30HAA, MOABEJEHHOIO K KaMHIO, dYepe3 MPUPOAHOE WU
HUCKYCCTBEHHOE OTBepcTHe B Tene. IlpumepaMu Takux KaMHEW SBJSIFOTCS IIOYEYHbBbIE
KOHKPEMEHTbhI, KOHKPEMEHTBl MOYEBOTO MY3bIPS B MOUYETOYHHKE, KHUCTO3HBIE KOHKPEMEHTHI,
KOHKPEMEHTBHI JKETYHOTO My3bIPsI HJIU CIIFOHHBIE KOHKpeMeHThI. [IyteM npobienus nim abisanun
KaMHSl €r0 MOJKHO DPa3pyLINTh TaKHUM OOpa3oM, YTO MOJNy4YeHHbIE (PparMEHTbI MOXHO OBLIO
JIErKO YyJalduTh W3 Tesa, HalpuMep, BbIMBIBAHMEM U OTCAChIBAHHEM. Y CTPONCTBO COIJIACHO
HACTOSIIIEMY M300PETEHHIO MOXKHO TaK>K€ MCIIOJIb30BATh JIs a0JSILUN WK IpOOJIEHUs IPYTUX
KOHKPEMEHTOB HJTH TBEPbIX OOBEKTOB BHYTPH I CHAPYIKU TEla.

YCTpOHCTBO UIi  JUTOTPUIICHHM COTJIACHO HACTOSIIIEMY M300PETEHHIO CONEPIKUT
YIUIMHEHHBIA 30HZ, KOTOPbI MMEET BO3MOXKHOCTb BCTaBKH BO BHYTPEHHHE OOJIACTH Tena
9eJIOBeKAa WJIM JKUBOTHOTO. 30HJ CKOHCTPYHPOBAH TaKMM O0pa3oM, YTO NPU HCIOIb30BAHUH
yCTPOICTBAa €ro MOKHO BCTaBJISITb BO BHYTPEHHIOIO 4acTh Te€la U NPUBOAUTb B KOHTAKT C
KaMHeM B Teje. 30HA CKOHCTPYHPOBAaH MJsl Iepeladyd YJIbTPa3BYKOBBIX KoyeOaHUN u
IPEANOYTUTENBHO COCTOUT U3 METAJNINYECKOr0 MaTepualla, HanpuMep, Hepskaserouieil cranu. B
YAaCTHOCTH, 30H/ MOXKET BO30YKIAThCs, YTOOBI MepeaaBaTh yIbTPa3BYKOBbBIE BOJHBI, HATIPHMED,
B BHJAE CTOSYUX BOJIH. B 3aBHCUMOCTH OT MpPHUMEHEHHs 30HI MOXET OBbIThb JKECTKUM,
MOJTY?KECTKUM MJIM TMOKHUM. 30HJ MPENNOYTUTENbHO SIBJIAETCS THOKUM M UMEET pa3Mephl JJist
BCTAaBKH 4epe3 CTeP)KeHb SHIOCKOIMA, Hampumep, HehpOCKONa, KOTOPbIH I 3TOH LETH MOMKET
UMEThb COOTBETCTBYIOINUH KaHalI 30HA MOXET ObITh CIUIOIIHBIM HJIM MOXET OBITh
CKOHCTPYHMPOBAH KaK IOJIBIA 30HA, MPUYEM IMOJIBIA 30HA TaKke O0ECreunBaeT OTCAChIBAHUE
(dbparmMeHTOB KamHsl, 0OpabOTaHHBIX 30HIOM. B 4YacCTHOCTH, TakOW 30HA, TaKXKE HA3bIBAETCS
COHOTPOJZIOM.

V3en npuBoaa pacroyiokeH Ha ONMKHEH 4acTH 30HAA, T.€. YaCTH OKOJIO TOJIb30BATENs.
BamxHsss 4acTh MOXKET ObITh OJIMJKHEM KOHLIEBOM 4YaCThi0 30HAA. BJMKHSS 4YacTh 30HOA, B
YaCTHOCTH, sIBJISIETCS] YACTBIO 30HAA, KOTOPasi, BMECTE C Y3JIOM MPUBOJA, OCTAETCsI BHE TeJla WIH
BHE CTEpPIKHS SHIOCKOMA, KOTJa 30HZ BCTABISIETCS BO BHYTPEHHIOK 0OJacTh Tena. bimkHss
94acThb 30HJa MOXKET ObITh, HAPUMEP, MPUOIN3UTENBHO MTOJIOBHHON JUIMHBI, W Y€TBEPTHIO, HITH

I[eCHTOﬁ YaCTbhIO AJIMHBI 30HAA WJIW MEHBIIC, B KAXKIOM ClIyda€ U3MEPCHHAs OT ONMIKHETO KOHLIAa
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30HAA. Y3el NMpUBOJA CKOHCTPYHUPOBAH AJIl OTKJIOHEHMs 30H7AA, B YAaCTHOCTH, JUIsl T€Hepaluu
OTKJIOHEHUH 30HIa U3 COCTOSIHUS INMOKOs B OJIMDKHEH 4acTH 30HIA, U OTKJIOHEHHUs MOTYT OBITh
nepenaHbl Yepe3 30H] Ha JalbHUM KOHELl 30HAa, T.€. KOHELl, YAAJIEeHHBbIN OT MOJIb30BaTeNs. Y3en
NPUBOZIa MOXET OBITh CKOHCTPYHPOBAaH KaK PYKOATKA, KOTOpas MOXET YIAep>KUBAThbCA
MOJIb30BATENEM TP UCIIOJIBb30BAHUN YCTPONCTBA.

V3en mnpuBoma COmepKUT OJIOK  YIbTPa3BYKOBOro mpeoOpa3oBaTess, KOTOPBI
pacnoNokeH M CKOHCTPYMPOBAH Ul BO30Y)KIOEHUS YJIBTPAa3BYKOBBIX KoyeOaHWH 30HIA B
HAMpPaBJIEHUH TPOJNOJILHOW NPOTSIKEHHOCTH 30HAA. OJTO HANpaBlieHHE, KOTOPOe OOBIYHO
SIBIIIETCS  HAlpaBJIeHUEM TNPOAOJBHON OCH 30HJA, HI)KE Has3bIBaeTCAd MPOAOIBbHBIM
HANpaBJIEHUEM; B Ciydae, T[e€ 30HI SBJSETCS W30THYTHIM WM THOKHM, MPOAOJIBbHOE
HamnpaBJieHUE SIBIIETCS HANpaBieHUEM NPOAOJIbHON NPOTSKEHHOCTH WJIM IMPOJOJIbHON OCH
30HAa B ero OmmkHedl wactu. Biok ynpTpa3BykoBOro mnpeoOpas3oBaTelnsi, TaKUM o0pasom,
CKOHCTPYHMPOBAaH AJIsl BO30YKACHHUS IPOAOJIbHBIX YIIbTPAa3BYKOBBIX KOJIeOaHUI 30HAA U TSl STOH
LIeId COCAMHEH C 30HAOM. B wacTHOCTH, OJIOK yJIBTPa3ByKOBOI'O IMPeoOpa3oBaTessi MOXKET
colepkKaTh yJIbTPA3BYKOBOHW NpeoOpa3oBaTenb Ui TeHepaliy YIbTPa3BYKOBBIX KOJeOaHUH, U
COEAMHUTENIHOE YCTPOICTBO, HANIPUMED, VIIBTPA3BYKOBOH pacTpyd, KOTOPBIH CKOHCTPYHPOBAH
INIs  TIOfa4Yd  yJABTPA3BYKOBBIX  KoneOaHWi,  CreHepHUpOBAaHHBIX  YJIBTPa3BYKOBBIM
npeoOpaszoBaTeneM, B OJIDKHIOI 4YacTh 30HNA. 3OHA MPEANOYTUTENHBHO COEOMHEH JKECTKO, HO
Pa3bEMHO € OJIOKOM YJIBTPa3BYKOBOI'O ITpeoOpa3oBaTes; HapUMep, 30H MOKET ObITh BKPYUeH
B COOTBETCTBYIOIEE OTBEPCTHE B YJIBTPa3BYKOBOM pacTpybe M MOXeT HMeTh (raHen
OTHOCHTEJIbHO JAJIbHErO KOHIA YJIBTPa3BYKOBOrO pacTpyOa. YIbTpa3ByKOBble KoJeOaHMs,
Cr€HEepPUPOBAHHBIE YJIBTPA3BYKOBBIM IpeoOpa3oBaTeNieM W IMOJAHHbIE B 30HA IOCPEACTBOM
YJIBTPa3BYKOBOIO pacTpyda, MOTYT MepenaBaThCsi Ha JAJbHHI KOHEIl 30HAA U, TAKUM 00pa3oM, B
MECTO JEHCTBUs, pacrloyio)keHHOe BHYTpH Tena. OObMHO yIbTPa3BYKOBbIE KOJeOaHMS,
NOJJAHHbIE B 30HA OJIOKOM YJIBTPa3BYKOBOI'O MpeoOpa3oBaTessi, UMEIOT YacTOTY BBILIE YeM
npubmm3uTensHo 15 k' wim Beime 18 kI, Hanmpumep, B auanasone ot 20 k['n mo 30 I,
NpUYEeM TPONOJIbHOE OTKJIOHEHHE NAJIbHEr0 KOHIA 30HAa CHOCOOHO AOCTHraTh IMOJHOW (OT
MaKCHUMaJbHOTO /10 MHHHMMAJBHOTO INHKA) aMIUIUTyAbl, Hampumep, 40 mMkm u Oonee. biok
YIIBTPa3BYKOBOIO TMPEoOpa3oBaTeNisi MOXKET IOMOJHUTENbHO OBITh CKOHCTPYHPOBAaH IS
BO30Y KIEHHS IOMIEPEUHBIX YIbTPA3BYKOBBIX KOICOAHHI 30H/A.

CornmacHo HacrosmeMy H300pETeHHIO y3€l TNPUBOJA JOMOJHUTENBHO COINEPIKHUT
OTKJIOHSIIOIIlEE YCTPONCTBO JJisi OTKJIOHEHHUS 30HAA IyTeM OKa3aHWus H3MEHSIOLIEecs co
BPEMEHEM CHJIbl Ha 30HJ B HANpaBJ€HUH, MOMNEPEYHOM MPOAOJIBbHON MPOTSKEHHOCTU 30HMA.
Hamnpasnenue, nonepedyHoe NpoAOIbHON NPOTSHKEHHOCTU 30HA, T.€. ONEePeUyHOe MPOAOIBHOMY

HalpaBJICHUIO 30HA4, TAKXE HMNXXE HA3bIBACTCA IIOIICPCHHBIM HAIIPABJICHHUEM. CI/IJ'Ia, TaKuM
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o0Opa3om, mpuiaraercs, B YaCTHOCTH, B HAaNPaBJIEHUH, KOTOPOE JIEKUT B IUIOCKOCTH,
NEePNEeHANKYJIPHON NMPONOJIbHON OCH 30HJA, HApUMeEp, B pagualbHOM WU TAHI€HLIMAJIBbHOM
HANpaBJIEHUH, OTHOCHTEIBHO NPONOJIbHONW OcH 30HAa B OmmkHel yactu. Cuna Moxker ObITh
BapuabenbHON B OTHOLIEHMM BEJNWYMHBI W/WIM HampasieHus. H3MmeHsmomascs cO BpeMeHeM
CHJIa MOXKET, B YACTHOCTH, OBbITh CHJIOH, IpUyiaraeMoii BpeMEHHO, HO MTOBTOPHO K 30HAY, PUYeM
CHJIa MOJKET NPUJIAraTbCsl C NepepblBAMH, HANPUMEp, WM TAaKXKe IMOCTOSHHO B OTHOLICHHUH
BEIMYMHBI M HANpPaBJIEHUs B TEUEHHUE OIPAHMYEHHOIO IIEPUOAA BPEMEHHU, OIHAKO,
U3MEHSIFOINAsCS CO BPEMEHEM CHJIa MOXKET TakKXke OBbITb CHJIOH, MPHKIAJAbIBAEMOH K 30HIY
MOCTOSIHHO, HO C TIEPEMEHHOW BEJIMYMHOW W/WJIM TIEPEMEHHBIM HAINpaBJICHHEM, TEPMUH
«TIOCTOSIHHO» TaK)X€ BKJIIOUAET, HANpUMep, H3MEHSIOIIYIOCS 0 CHHYCOMJE CUITy, KOTOpas
BPEMEHHO paBHA HYJIIO.

30HA MOXET OTKJIOHAThCS B ONIDKHEH YacTH TOJ NEeHCTBHEM HW3MEHSIOLIEHCS CO
BPEMEHEM CHJIbI B TIONEPEYHOM HampasieHUH. OTKIIOHSIOIEE YCTPOMCTBO, TaKUM 00pasom,
CKOHCTPYHMPOBAHO H PACIIOJNIOKEHO, B YACTHOCTH, TAKUM 00Pa30M, YTO 30H]I MOKET OTKJIOHSATHCS
NEPNEeHANKYJISAPHO OTHOCUTENbHO IPOAOJBHOIO HANpaBI€HUs 30HAA, 4YTO TakkKe HIKe
Ha3bIBAE€TCA IIONEPEYHBIM OTKJIOHEHHEM. lIpennouTuTenbHO OTKIIOHSIOLIEE YCTPOMNCTBO
pacronaraercst TakuM 00pa3oM, 4TO U3MEHSIOLIAsICA CO BPEMEHEM CHUJIa MOKET OBITh PUIIOKEHA
K 30HAY B TAaKOM IIOJIOKEHUH OTHOCUTENIbHO IPOAOJIBHOTO HANPAaBJIEHUS 30HAA, YTOOBI
MaKCHMU3HPOBATh OTKJIOHEHHE B TONEPEYHOM HANPABICHUH, HAIpPUMep, CHUJIa MOXET ObITh
NPUJIOJKEHA K 30HJy Ha 3apaHee ONPEAENEHHOM WM PeryJupyeMOM pPacCTOSHMM OT JAJbHErO
KOHLIa OJIOKa yJIbTPa3BYKOBOTO npeobpasoBaresis. B pesynabrare 30HI MOKET BO30YKIAThCS, B
YACTHOCTH, ISl BBINOJHEHHs KONeOAaHUil B MOMEPEeYHOM HANpaBICHUH, T.€. IOIEePeYHBIX
xonebanuii. OTKJIOHEHHe 30HAAa WM KojeOaHus, BO30yknaemble B ONWKHEH YacCTH, MOTYT
nepenaBaTbCsl 4Yepe3 30HA B JaJbHEM HANpaBiIeHUM U BbI3BIBATH IONEPEYHOE OTKJIOHEHHE
JambHero KOHLA 30HAa. Takum o0pa3oMm, Hampumep, MOXHO JOCTHUTaTh IOMEPEYHOro
OTKJIOHEHUsI JAJIbHErO KOHLA B Inana3oHne nmpudmusutenbHo 20-300 MKM (OT MaKCHMAJIBHOTO JI0
MHHHMAJIBHOTO THKA). OTKJIOHSIOIEE YCTPOHCTBO MOXKET OBITh COEJUHEHO IMOCTOSHHO WIIH
Pa3bEMHO ¢ OJIOKOM YIIBTPa3BYKOBOro npeodpasosarens. Cuiia OT OTKJIOHSIOLIETO yCTPOHCTBA
MOXET MePENaBaThCsl Ha 30HA HEMOCPEICTBEHHO, B YaCTHOCTH, HA OOKOBYIO MOBEPXHOCTD 30H/A,
WUJIM ONOCPEIOBAHHO.

YCTpOHCTBO MOKET OBITH COENMHEHO HIIM COAEP’KaTh KOHTPOJIBHOE YCTPOHCTBO IS
KOHTPOJsI y3na mnpuBoja. KOHTPOJBHOE YCTPOWCTBO MOXKET OBbIThb CKOHCTPYHPOBAHO IS
KOHTPOJsT OJOKa  yJIBTPa3BYKOBOTO mpeoOpas3oBarens sl  BO3OYKIEHHS TPOIOJIbHBIX
YIIBTPA3BYKOBBIX KOJEOAHUH M IJisi KOHTPOJISI OTKJIOHSIOINErO YCTPONCTBA Uil OTKJIOHEHUS

30H4a NOyTEM IeHCTBUSI CHJIBI  Ha 30HA B HalpaBJICHUH, TONECPECHHOM HpO)IO.]'[bHOﬁ
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NPOTSDKEHHOCTH 30HMA, U, TAKHUM 00pa3oM, IJIsl TeHEepaluy TOMEPEYHOro OTKIJIOHEHHs 30H/A.
KoHTponpHOE yCTpOHCTBO MOXET OBITh CKOHCTPYMPOBAHO Ui  YIpaBiieHUs OJOKOM
yJIBTPa3BYKOBOIO MpeoOpa3oBaTeNii M OTKJIOHSIOIIErO YCTPOWCTBA CKOOPAMHHUPOBAHHBIM
o0pa3oM W/WIM HE3aBHCUMO IIpyr OT Jpyra. B 4acTHOCTH, KOHTPOJIBHOE YCTPOMCTBO MOXKET
COepKaTh CPENCTBAa YIPABICHUS JUIA YIPABICHUS YCTPOICTBA IOJIB30BATENEM, YTOOBI
OIepaTop MOT KOHTPOJMPOBAaTh YCTPOHCTBO B OTHOLIEHWH BO30YKIOEHUS MPOIOJIBHBIX
yIBTPa3BYKOBBIX ~ KOjeOaHMI M  OTKJIOHEHWS 30HAa B  TIONEPEYHOM  HAIpPABJICHUU
CKOOPJUHHPOBAHHBIM C HUM 00pa3oM, HaNpUMep, OAHOBPEMEHHO, a TAKXKe HE3aBUCHMO OT HETO.

ITocKONBbKY y3€l MPUBOJA CONEPIKUT OTKIJIOHSIOIIEE YCTPOUCTBO JJIsi OTKIOHEHHS 30HIA
NOJ ACWCTBHEM NEPEMEHHOH CHJIbI B IONEPEYHOM HANpPaBJIEHHH HAa 30HJ, 30HA MOXKET
BO30YKIATbCs JUIS BBIMOJIHEHHS TIOTIEPEYHBIX TBHKEHUN, KOTOPBIE MPHUBOAST K MOMEPEUHOMY
IBUKEHHUIO JabHEro KOHIa. Habmonmanw, 4To 3TO MOXKeT MOBBICUTH 3((ekT admsmmu wiu
npobnenust 30una. IIpenmnonaraercsi, uto >¢dekt abmsauuu win apoOJieHus 30HIA TJIABHBIM
00pa3oM MPOHMCXOANT M3-32 MPOAOJIBHBIX YIbTPA3BYKOBBIX KojeOaHuil 30Hma. OqHAKO 3a cuer
MOTIEPEYHOT0 ABIDKEHHs] MEHSIETCS] TOYKa, B KOTOPOW 30HA JNEWCTBYET Ha KaMeHb B Tele, U
3¢ ¢exT yIbTPa3BYKOBBIX KOJEOAHWH MOXET NPU 5TOM YIy4IIuThCs. Hampumep, MOXHO
NPEAOTBPATUTh MM HM30€KaTh CTALIMOHAPHOTO COCTOSIHUS, KOTOPOE MOKET BO3HMKATH MOCHE
HEKOTOPOrO BpEMEHU IpH 00paboTKe KaMHS TOJBKO IPOJOJIBHBIMH YIIbTPa3BYKOBBIMU
KonebaHusIMH U B KOTOPOM aOJsiuMs TpPakTHYECKH OCTaHaBiIMBaeTcsa. B wacTHoOCTH,
HerpepbiBHass 00paboTka U ObicTpast abisiuus WM ApOOJEHHE KaMHS MOKET JOCTUraThCsl C
MOMOLIBIO HETIPEPBIBHON, HO MEPEMEHHONW WM BPEMEHHO IMOBTOPSIOLIEHCS CHJIbI HAa 30HI B
NONEPEeYHOM  HANpaBJIEHUH C  OJHOBpEeMEHHOH paboToil  Onoka  yJIbTPa3BYKOBOT'O
npeobpazosatensi. Kpome Toro, BBUIY TOro (hakta, YTo y3es MPUBOJA COAEPIKUT OTKIIOHSIIOLIEEe
YCTPOHCTBO Ui TPWIOKEHUS K 30HAY B IONEPEYHOM HAMPABJICHUH MEPEMEHHOH CHIIbL
KOTOPYIO MOJKHO KOHTPOJIMPOBATH HE3aBHCUMO OT OJIOKA YJIBTPA3BYKOBOI'O MpeoOpa3oBaTels,

MOXHO JOCTUYL  AOIMNOJHUTCIBHOIO IMPEMMYyHIECTBA, 3aKIHOYAarOIIErocs B  TOM 4qTO

)
CT€HEPUPOBAHHOE TMOTIEPEUHOE [BIDKEHNME JajbHEr0 KOHIIA 30HIA MOXKHO KOHTPOJUPOBAThH
HE3aBUCHUMO OT HpOI[OJIbeIX y.]'IpraBBYKOBbIX KOJ'Ie6aHPII>i 30HA4 U, B YaCTHOCTH, OHO KCCTKO HE
CBSI3aHO C JBIDKEHHMEM 30HAAa B MPOAOJbHOM HamnpaBieHWH. B pesynbrare MomepevHoe
IOBUKEHHE MOXKET OBITh ONTUMAJBbHO MPUCTOCOONEHO K TpeOOBaHUSIM XUPYPTHUECKOU
CUTyallld, U, HAPUMEP, MOKHO MPENOTBpAIlaTh CHUTYallHMIO, TI€ 3a CYET CIHUIIKOM CHUJIBHOTO
MOTIEPEYHOTrO ABIKCHHsT KaMeHb TMokKuaaer pabodee moje, HaOMOZaeMoe ¢ IMOMOIIBIO

OHAOCKOIIA, a 3aT€éM €ro HGO6XOI[I/IMO HalTH W HalCNIUTbCI Ha HEro CHOBAa, 4YTO HMEECT

HEOOCTATOK, 3aKJIFOYAOITHUICS BO BPEMCHHBIX 3aTpaTax.
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CornacHo OJHOMY BapHUaHTy OCYIIECTBJIEHUS HACTOALIETO M300PETEHHs OTKJIOHSIOLIEEe
YCTPOHCTBO CKOHCTPYHPOBAHO HIJIM MOXKET KOHTPOJHUPOBATHCS TAaKUM O0pa3oM, YTO MOXKHO
peryaupoBaTh 4YacTOTY W/WJIM MHTEHCHBHOCTb H3MEHSIIOINEHCS CO BPEMEHEM CHJIbI, KOTOpas
NPUKJIABIBAETCS K 30HAY. B 3TOM KOHTEKCT€ «HHTEHCHUBHOCTH» O3HA4YaeT, B YaCTHOCTH,
BEJINYMHY WJIH aMIUIMTYAY TPUKIAAbIBAEMON CHJIBI WM TaKXe CHUJIOBOE BO3JEHCTBHE, T.€.
nepefavya MMITyJIbCa Ha 30H], BBI3BAHHOTO M3MEHSIOINENCS CO BPEMEHEM CHJIOHN, MM yAapHast
MPOYHOCTh, KOTAA yAap OKAa3bIBAe€TCs HA 30HA. Perynmpyemas 4acTota MOXKET OBITh 4aCTOTOM
NEPUOAUYECKOTO HM3MEHEHUs] MPUKIAIbIBAEMON CHJIBI, HAmpuMep, B Clly4ae, I/e Cuja
NPUKJIAIBIBAETCS] K 30HAY HEMPEPbIBHO, HO C MEPHOAMYECKH HM3MEHSEMOH BEJIMYHHON H/WIN
U3MEHSIEMbIM HAmpaBjiieHHeM. Eciu  OTKJIOHSOIEe YCTPOHCTBO CKOHCTPYHPOBAHO IS
BPEMEHHOI'0, HO TOBTOPSIEMOTO BO3AECHCTBUSI CHIJIBI HAa 30HJ B IONEPEYHOM HANPaBJICHUH,
peryaupyemMasi 4acToTa MOXKET OBITh YacTOTOH MOBTOPEHUs] BO3IECHCTBUs CHIIbL. B wacTHOCTH,
94acTOTa WJIM YacTOTa MOBTOPEHUS MOXKET ObITh MpHCNocabiuBacMON K MPUPOAHOM HacTOTe
yJIBTPa3BYKOBOrO MpeoOpa3oBaress, 30HAAa WJIM B IEJOM 30HAa H  YJIBTPa3BYKOBOTO
npeobpasoBatesisi WK OJIOKa YIBTPA3BYKOBOTO MpeoOpa3oBaTesisi, BEpOSITHO BKIIFOYAsi KAMEHb B
Tene, W MOXeT ObITh BbIOpaHa, HANPHUMEpP, NPUOTUUTENBHO PABHOW TAKOBOH MPHUPOIHON
4acTOTe WIM YMBILIUIEHHO HEPaBHOH MPUPOAHBIM 4acToTaM. Hampumep, dacTora WM YacToTa
MIOBTOPEHMSI MOXKET OBITh MPHCIIOCOOeHa K YaCTOTE PE30HAHCA 30HIA C YYETOM IOIEPEYHbIX
WA M3TUOHBIX KOJeOaHUi. JTa 4acToTa pe3oHaHCa MOXKET OBbITh (PyHIaMEeHTaJbHOW YacTOTOM
M3rHOHBIX KoneOaHuil 30HIA, MPU KOTOPOH AJIMHA 30HIA, M3MEPEHHAs MEeXIy COEAMHEHUEM
30H7a ¢ OJIOKOM YJIBTPa3BYKOBOrO mpeoOpa3oBaTesis, T.€., B YACTHOCTH, JUCTAJbHBIM KOHIIOM
yJIBTPa3BYKOBOrO pacTpyda, W AMCTAJbHBIM KOHIIOM 30HZA, INPEACTaBJseT COOOH YeTBEpPTh
JUTUHBI BOJIHBI, MJIM YaCTOTy COOTBETCTBYIOIIUX TAapMOHHMK. [IpeArnodTHUTENbHO YacToTa HIIH
YacToTa TOBTOPEHUSI HAXOOUTCS B HH3KOYACTOTHOM JHANa30HE OTHOCHTEIBHO YacTOThI
BO30Y KIEHUs YIBTPAa3BYKOBOrO NpeoOpa3oBaTelis, HAMPUMEp, B IUana3oHe 4acTtoT oT 3 1o 300
I'u, 0cOOEHHO MPEeNnOYTHTENBHO B AMANA30HE OT MPHUOIM3UTENBHO 15 1o mpubmusurensHO 35
I'u, win perymupyercs B YKa3aHHOM JHANa30HE YacTOT. B HacCTHOCTH, KOHTPOJBHBIA OJIOK
YCTPOHCTBA MOKET ObITh CKOHCTPYHPOBAH JJISI MOJIb30BATENS, YTOOBI YCTAHABJIMBATH YacTOTY
nosropeHus. BBuay Toro ¢pakra, 94To 4acToTa WM 4acTOTA MOBTOPEHUS MPUJIOKEHUS CUJIBI K
30HAY SIBIISIETCS PETYJIUPYEMOH M, B YACTHOCTH, MOXKET BBIOMPATHCS KaK PaBHAS MM OTJIMYHAS
OT TPUPOAHON HYaCTOTBHI, MOMEPEYHOE OTKJIOHEHHE MaJbHEr0 KOHIA 30HAa MOXET OBITh
MaKCHMHU3HPOBAHO, W/MIIM BO3HUKHOBEHHUS YCTAHOBHBILETOCS COCTOSIHUS C HU3KUM 3¢ exkTom
abJsIIMM MOXKHO TIPAKTHYECKH HaleKHO n30exkarh. I10CKOJIBKY MHTEHCHBHOCTH IMPHJIIOKEHUS

CHJIBI K 30HAY SIBJIAETCSI PETYJIUPYEMOMN, NONEPEYHOE OTKJIOHEHHE JAJIbHEro KOHLIA 30H1a MOXKET
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ObITH MpHCIIOCA0INBAaEMBIM K padoueil cuTyaluu, HarpuMep, 4ToObl n30eXarb CUTYalUH, NIPU
KOTOpPOI KaMeHb, HaJl KOTOPBIM paboTaroT, mepemMernaercs u3 pabodero moJs.

ANbTEepHATUBHO WJIM AOMOJIHUTENBHO, 4aCTOTa U3MEHSIOLIENCS CO BPEMEHEM CHIIBIL, B
YaCTHOCTH, 4aCTOTA NOBTOPEHUsI BPEMEHHOI'O MPUJIOKEHHS CHIIbI B TIONIEPEUHOM HAIPaBICHUH K
30HIY, MOXeT ObITb (PUKCHPOBAHHOHN, HAamNpUMep, PABHOW MM OTJIMYHOW OT YHNOMSHYTBIX
HPUPOIHBIX YACTOT, B CJIy4ae Yero KOHTPOJIbHOE YCTPOHCTBO MOXKET OBITh COOTBETCTBYIOIINUM
o0pa3oM 3apaHee HACTPOEHO, W/MIIN MHTEHCUBHOCTh U3MEHSIOIIEICs CO BPEMEHEM CHIIBI MOXKET
ObITh (PUKCUPOBAHHOH. B KauecTBe NOMONHUTENLHOW ajbTEPHATUBbI WJIM B JIOMOJHEHUE,
YCTPOHCTBO WJIM  KOHTPOJBHOE  YCTPOWCTBO MOXKET OBbITh  CKOHCTPYHUPOBAHO  JJISI
HENEepUOIUYECKOT0 MOBTOPEHUs] MPUIIOKEHHUS CUJIbl B IOINEPEYHOM HaIpaBJIeHUM K 30HAY,
HampuMep, Il aKTUBALIMM OTAENbHBIX BPEMEHHBIX CHJIOBBIX BO3AE€MCTBUN Ha 30HI TaKUM
00pa3zom, KOTOPBIH MOKET KOHTPOJIMPOBATHCS MOJIb30BATENIEM.

CornacHo OJHOMY BapHUaHTy OCYIUNECTBJICHUS HACTOALIETO M300PETEHHs OTKJIOHSIOLIEE
yCTPOMCTBO CKOHCTPYHUPOBAHO ISl MPUJIOKEHHUS] M3MEHSIIOIIENCsS CO BPEMEHEM CHIIbI K 30HAY
NyTeM yZaapa, MPUKIAABIBAEMOrO K 30HAY B OJIMKHEH 4acTH MOCPEACTBOM IO MEHbIIEH Mepe
OJITHOTO YAApHOIO 3JIEMEHTA, «yAap» OTHOCHUTCS 37€Chb, B YaCTHOCTH, K CHJIE TUIA TOJYKA WU
UMIyJIbCa, KOTOPYIO MOXKHO TNPHUKJIAAbIBATH MPSAMO UM OMNOCPENOBAHHO K 30HAY C MOMOILIBIO
Tomdka unu yaapa. CoriacHO 3TOMy BapUaHTY OCYIIECTBJIEHUS M3MEHSIOIIAsICS CO BPEMEHEM
cuya, KOTopasi JeHCTBYeT Ha 30HJ B HANpPaBJICHUHU, MOMEPEYHOM MPOJOJBHON MPOTSKEHHOCTU
30H/a, W BIUSIET Ha IONEPEYHOE OTKJIOHEHHE 30HAA, TaKUM 00pa3oM T€HEpUpyeTcs NyTeM
UMITYJIbCA 10 MEHbLIEH Mepe OJHOTO YAApHOIo 3JIeMEeHTa Ha OOKOBYIO IMOBEPXHOCTh 30HIA B
OmwkHel yactu 30H7Aa. [Io MeHbIneid Mepe OIUH YAApHBIA 3JIEMEHT PACIOJIOKEH MOIBHKHBIM
o0Opa3zom, HampuMmep, YCTAHOBJIEH MOABIKHBIM OOpPa3oM B PagUaIbHOM WJIM TaHTEHIHATBHOM
HANpPaBJIEHUH OTHOCHTENIBHO MPOIOJBHON OCH 30HAA TakK, YTOObI OH ObUT TOABIIKHBIM JUISI
NPUWIOKEHUs] ynapa K OOKOBOH MOBEPXHOCTH 30HAA. BOKOBas MOBEPXHOCTb, B YaCTHOCTH,
NpeACTaBysieT COOOH MPUOTU3UTENBHO LIMIMHAPHUYECKYIO MTOBEPXHOCTb, KOTOPask CHMMETPUYHA
NPONOJIbHOW OCH 30HAA, XOTS OHAa TaK)K€ MOXKET ObITh IMO-APYroMy CKOH(UTYpHUPOBAaHHON
MOBEPXHOCTBIO 30H/a, KOTOpasi MOAXOAUT ISl MPUJIOKEHUS! yAapa B MONEPEYHOM HalpaBJIeHHH.
Ilo meHblueill Mepe OAMH YIAapHbI 3JEMEHT SBJSIETCS MPENNOYTUTENbHO TOABUKHBIM B
IJIOCKOCTH, NEPNEHAUKYJSAPHON NPOJOJBbHOW OCH 30HAA WM MOMNEPEYHOW MPOAOJbHOU
NPOTSDKEHHOCTH 30HJAa B OMKHEH dacTh. B 9acTHOCTH, OTKJIOHSIOINEE YCTPOMCTBO
CKOHCTPYHMPOBAHO TaKHUM O0pPa30OM, UTO MOBTOPSIFOIIMECS yAapbl MOXKHO NMPHUKJIAIBIBATE K 30HIY
MOCPEICTBOM OJHOTO MM OoJiee yAapHBIX 3JIEMEHTOB. BBuay Toro axra, 4To OTKIOHSIOLIEE
YCTPOMCTBO CKOHCTPYUPOBAHO AJISl PUJIOKEHHUST OAHOTO yAapa Wi MOBTOPSIOLIUXCS YIApOB K

OOKOBOH MOBEPXHOCTU B ONMIKHEHN 4acTU 30HAA, MONEPEYHOE OTKJIOHEHHE 30HNA MOXKET ObIThb
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JIETKO CT€HEPUPOBAHO, KOTOPOE BbI3bIBAET IOMEPEYHOE OTKJIOHEHUE NajJbHEro KOHLA 30HJA.
Ymap B o0mem Bo30yXnmaeT 30HA Ui BBINOJIHEHUS [ONEPEYHBIX KOJeDaHUi ¢
(byHAaMEHTaIbHONW YacCTOTOM M HECKOJbKMMU Ooliee BBICOKMMH 4acTOoTaMH. B pesynbrare
¢ dexT nnsa abnauuu Wik ApoOJeHUs KaMHS MOKET OBITh JOMOJHUTENBHO yiy4dueH. Kpome
TOro, 00JIaCTh Ha TMOBEPXHOCTH 30HMA, B KOTOPOH MO MEHbLIEH Mepe OAMH yOapHBIN 3JeMEHT
KacaeTcss MOBEPXHOCTH 30HAA MpPU yAape M KOTOpas TakXKe Ha3blBAaeTCs 37ech «00JacThio
yaapay, NPearnouTUTENbHO SIBJIAETCS JIMHEWHOW WM TUIOCKOHN, U JIMHEWHAs WU TUIOCKOCTHAas
NPOTSKEHHOCTh 00JIACTH y1apa OnpeaessieTcs 1l MUHUMHU3ALH U3HOCA 30H .

[IpennmoyTuTeNbHO TO MEHbLICH Mepe OJIWH YIOApHBIH SJEMEHT MOXKET ObITh
CKOHCTPYHUPOBAH Kak TapaH WIM MOJOTOK, KOTOPBIH MepeMelaeTcsl IoCPeICTBOM IIPUBOJHOTO
yCTPOHCTBA, YTOOBI OKa3aTh yAap Ha 30HA. TapaH MM MOJIOTOK YCTAHOBJICH, B YaCTHOCTH, TaK,
94TOOBI MEPEeMEIaThCsl B PAJHAIbHOM HAIPABIEHHH OTHOCUTENBHO MPONOJBHOW OCH 30HAA, U
MOXET TPUBOJUTBCS B NEHCTBHE MPUBOAHBIM yCTPOHCTBOM JUIl OKa3aHMs yAapa mo OOKOBOH
MOBEPXHOCTH 30H/IA C ONHOW CTOPOHBI. TakuM 00pa3oM, MonepeyHoe OTKIOHEHHE 30H/1a MOXKET
OBITH Cr€HEPHPOBAHO MPOCTHIM U HAJIEKHBIM CITOCOOOM.

[IpenmoyTuTeNnbHO TO MEHBINEH Mepe OIWH YIApHBIH 3JIEMEHT MOXET TakkKe OBITh
CKOHCTPYUPOBaH KakK pamMa WIM Kak JAUCK C MpOpe3siMM, KOTOPBIH B KaXIOM Cllydae
nepeMeIaeTcs NoCpeACTBOM MPUBOAHOIO YCTPOMCTBA ISl OKa3aHMs yJapa Ha 30HA C OJHOM
CTOPOHBI WJIM YePEAyIOLINXCsl CTOPOH. Pama unu Auck ¢ mpope3ssMu MOKET, Harpumep, ObITb
HAINpaBJIsieMbIM TIO/IBIJKHO B TIONEPEYHOM HAINpPaBIEHUH WM MOXET ObITh YCTaHOBJIEH TakK,
4yTOOBI BpAIaThCsl BOKPYT OCH MOBOPOTA, KOTOpask MPHOJIM3UTENBHO MapajulesibHa MPOAOJIBHOM
OCH U HaXOAWTCS Ha pacCcTOosHUU OT Hee. COIVIACHO 3TOMY BAapUAHTY OCYILECTBJIEHUS! 30HJ
MIPOXOAUT Yepe3 BHYTPEHHIOI YacThb paMbl UM 4epe3 Mpope3b B IUCKe, KOTopas LIupe, uyeM
nuamerp 30HAa. KoHeuHble TOUKH BO3BPATHO-IIOCTYIIATENILHOTO ABMXKEHMSI paMbl WJIM JTUCKA C
NpOpE3sIMU  SIBJISIFOTCST TAKUMM, YTO YIApHBI BJEMEHT IyTeM [BIKEHUS B IONEPEYHOM
HAIIPABJICHUU MOXET yAapsATh C MEePBOM BHYTPEHHEW CTOPOHBI paMbl WIHM MNPOPE3U MO MEPBOU
oOmacti OOKOBOW IMOBEPXHOCTH 30HAA;, Ooyiee MPENNOYTHTEIbHO YIAAPHBIA 3JEMEHT IyTeM
JABUKEHUsI B NPOTHUBOIOJIOKHOM HAlpaBIeHUN MOXKET yIapsiTh C MPOTHUBOIOJOKHOIO BTOPOTO
Ooka 1o BTOpOI 00IacTH, paANaIbHO MPOTHUBOMOJIOKHOM NepBoii obnactu. B pesynbrare MOKHO
IoCcTHraTh 0COOEHHO 3P dekTHBHOrO yrapHoro 3¢dexra u, eCli yIapHbIH 3JEMEHT BbITOIHSAET
71Ba NPOTHUBOIOJOXHBIX yAapa HAa 30HA MPHU MOJHOM BO3BPAaTHO-TNIOCTYINATENIbHOM ABHXKEHUU,
OoJbLIeH YacTOThI YAPOB.

Pama mm nmpopes3b aucka MOXKET OBITh 3aKphITAa CO BCEX CTOPOH WJIM OTKPBITA C OIHOM
CTOPOHBI. 3aKpbITasi KOHCTPYKLUS HMMEET MPEUMYLIECTBO, 3aKJIHYarolleecs B IOBBILLIEHHON

CTaOUJIBHOCTH H MpOYHOCTHU, TOTrAa KaK pama, OTKpbITas C OHHOﬁ CTOPOHBI, HWJIM OTKpPbITasa
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npope3b odecrieunBaeT Oojiee JerkKyr cOOpKY u pa3OOpKy OTKIIOHSIOILIETrO YCTPOUCTBA, MPUYEeM
30H] HE JOJIKEH NPOTATUBATHCS MPOOJIBHO Yepe3 paMy WIIN IPOpes3b.

CornacHo OnHOMY BapUaHTy OCYIIECTBJIEHUS HACTOSINEro H300peTeHHs IPHUBOAHOE
YCTPOMCTBO CKOHCTPYUPOBAHO KAaK JIMHEHHBIA MOPUBOA, KOTOPbIA NOPUBOAUT B JEHUCTBUE
YAapHBIA 3JIEMEHT ISl MPUJIOXKEHMs yaapa K 30HAY. B dacTHOCTH, MpHUBOAHOE YCTPONCTBO
MOXKET ObITb CKOHCTPYMPOBAHO KaK IMHEBMATHUECKHI MPHUBOJA, COAEPKAIUI MTHEBMOLIMIUH/AD,
KaK JIMHEMHO pabOTarOLIUil Mbe30MOTOP MJIM KaK MarHUTORJIEKTPUYECKUN JIMHEHHBIA MPUBOL,
HaIlpUMeEp, C COJIEHOUIOM U 3aMEHSIEMbIM JKEJIE3HbIM CEPIEeUYHUKOM. Takoil JTMHEWHbIN MPUBOA
MO>KET JeHCTBOBAaTh MPSIMO WJIM OMNOCPENOBAHHO, HAaNpUMeEp, IOCPEACTBOM CLEIUICHHUs, Ha
yZAapHbIi 35eMeHT. B yacTHOCTH, ecy yAapHbIi 3JIeMEHT CKOHCTPYMPOBAaH Kak TapaH, MOJIOTOK
WM TIOABIDKHAS paMa, JTMHEHHBINA PUBOJ MOXKET OBITh PACIIONIOKEH MOMEPEYHO K MPOJOIBHOMY
HANpPaBJICHUIO 30HAA U MOXKET NEHCTBOBATh MPSIMO HA YAAPHBIA 3JEMEHT. JTO oOecreynBaeT
0COOEHHO MPOCTYI0 KOHCTPYKLMIO OTKJIOHSFOINETO YCTPOICTBA, YTO TAK)KE MOKET JieaTh Oonee
IIPOCTON OUUCTKY U CTEPUIIN3ALIUIO.

AnbTEepHAaTUBHO, NPUBOAHOE YCTPOICTBO [Jii MNpHUBEAEHUs B JAENHCTBUSA YIApHOIO
3JIEMEHTa MOKET OBbITh CKOHCTPYHPOBAHO, HAIIPHMEP, B BUIE MOJIOTKOBOTO IpephIBaTENs. JTO
Takke obecredunBaeT OCOOEHHO TPOCTYH0 KoH(purypaumto. Kpome TOro, MOJIOTKOBBIH
npepbIBaTeNb MOXKET paboTaTh 03 3JIEKTPOHHOIO KOHTPOJIA U MOXKET OBITh CKOHCTPYHUPOBaH 0e3
NOJIINITHUKOB, KOTOpBIE CIIEAYET CMas3biBaTh, U 0O€3 COOTBETCTBYIOIIUX VIUIOTHEHUH, WU
HEOOXOMUMBIH 3JIEKTPOMArHUT BO3MOXKHO VIUIOTHUTH IPOCTBIM CIIOCOOOM OTHOCHTENBHO
MOJIOTKA WJIH 30H/a. DTO MOXKeT 00JierdaTh OUYMCTKY U CTEPUIIU3ALUIO.

CornacHo J[ONOJHUTENBHOMY BapHaHTy OCYLIECTBIEHUS IMPUBOJHOE YCTPONCTBO
COZIEPIKUT JUCKOBBIN KYJIAUOK, NEHCTBYIOLIUN OTHOCUTEIBHO CUJIbI NPYKUHBL B 3TOM ciydae
yapHBIN 3JIEMEHT HAIpPaBJIAETCS MOABUKHO, MPEANOUYTUTENHHO B PaJMaIbHOM HalpaBlIeHUHU, U
NIpEeIBAPUTENIbHO HATATUBAETCS MPYKUHONH OTHOCUTENBHO TUCKOBOro Kynauka. [Ipu Bpamenuu
JMCKOBOTO KyJlauKa yAAapHBII 3JIEMEHT BBINOJHSAET BO3BPATHO-IIOCTYyIATEIbHOE BUKEHUE. DTOT
BApUAHT OCYIIECTBIEHHs SIBISIETCS OCOOCHHO NPEATIOYTUTENIbHBIM B Cily4dae, TAe YyOapHbIA
3JIEMEHT CKOHCTPYMpPOBAH Kak MOJBM)KHAs paMa. AJbTePHATUBHO, MPUBOAHOE YCTPONCTBO
MOKET COJAEPkaTb KPHUBOLIWUIIHO-NIOJ3YHHBIA MEXaHU3M, KOTOPBIA JEWCTBYET HA YIapHBIN
3JIEMEHT, a TakK€ YCTAaHaBJIMBAE€T €ro B BO3BPATHO-NIOCTYNATEIbHOM IBHXKEHHH. JIMCKOBBIN
KyJIa4OK WJIM KPUBOLUIMIHO-NION3YHHBIH MEXaHU3M MOXXHO NMPUBOJIUTH B JIEHCTBUE, B YACTHOCTH,
3JIEKTPOABUraTeNeM, ITHEBMATUYECKUM JBUIaTeleM, pOTALMOHHBIM IbE30JBUTATEIEM WU
TypOuHO#. TIOCKONBKY 3JIEKTPOABUTATENb WM MHEBMATUYECKUN JIBUraTeNb, IbE30IABUIATENb
wim TypOuWHA HEeHCTBYIOT Ha 30HA IOCPEACTBOM MAMCKOBOTO KyJlauka WJIM KPHBOLIUITHO-

NOJI3YHHOIO MeXaHW3Ma U, TakuM oOOpa3oM, He JeHCTByeT NpsAMO Ha 30HA, TPEHUSA W
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MOJTy4aeMOro HM3HOCA TIOBEPXHOCTH MOXHO u30exkarb. B kadecTBe MOMONHUTEIBHOU
aNbTEPHATHBBI y3€J TPUBONA MOXKET COAEepPXKaTh JJEKTPOJABUIATENb, KOTOPBIA MOXKHO
NPUBOJIUTE B AEHCTBUE I BBIMOJIHEHUS] BO3BPATHO-TIOCTYIATEIBHOTO IBM)KEHUS M KOTOPBIH
COEMHEH C YJapHbIM 3JIEMEHTOM M MOXKET TaKXXe YCTaHaBIMBaTb €ro B BO3BPATHO-
NOCTYNATeNbHOE JBIDKEHHE, NMPEANOYTUTENbHO C peryiupyemMoi uacroroil. Takum oOpasom
TAKXKe€ MOXKHO TaK»e JIETKO JOCTUYb MOMEPEYHOro OTKJIOHEHHsI 30HAa.

B BapuaHTax OCYINECTBJEHHUS, OINMCAHHBIX BBIIE, KOHEYHbIE TOYKU BO3BPATHO-
NOCTYMATEbHOTO JBM)KEHHUSI OIMpENeNieHbl TaK, YTO YAAPHBIA 3JIEMEHT MOXKET YIapsTh O
NIOBEPXHOCTh 30HAAa. KpoMe TOro, MHTEHCUBHOCTh WJIM CHJIA Yapa, KOTOPbIE OMPEAEISFOTCS, B
YAaCTHOCTH, CKOPOCTBIO, MACCOH U MaTE€PUAJIOM yIApHOTO 3JIEMEHTA, BEIOMPAIOT TAaKUM 00paszoM,
yroObl M3HOC 30HAa M OTTaJKHUBaHHE O0pabaTblBAEMOro KaMHS B Telle MOXKHO OBLIO
MHHHMH3UPOBATh H, B TO JK€ BPEMs, a0JISILUI0 KAMHS MOXKHO ObLIO MAaKCUMH3UPOBATh. Y NapHbIHA
3JIEMEHT MPEANOYTHTENBHO U3TOTOBJIEH U3 METAJUINUECKOr0 WK APYTOro TBEPAOTO MaTepHala,
HaIMpuMep, HEPKABEIOLEH CTaJu.

CornacHO ONOJHUTENBHOMY BapUAaHTY OCYIIECTBJICHHS HACTOSINEro M300pETEeHUs 10
MEHbIIEH Mepe OAWH YIOApHBbIH 3JIEMEHT CKOHCTPYHPOBAH KaK MAacCHBHOE TEJIO, KOTOPOE,
NOCPEACTBOM TPHUBOJHOIO YCTPOMCTBA, IMEPEMEIIAaeTCsl MO KPYTOBOW TPAEKTOPHH, YTOOBI
OCYIIECTBUTb yAap 30HAA. Jlnd 3TOH Lenu MacCHBHOE TENO MOXKET ObITb PaCIOIOXKEHO,
HanpuMep, Ha OKPY’KHOCTH BPAINAIOIIErOCs IAMCKA, KOTOPBIH MOXKET MPUBOJUTHCSA B JCHCTBHE
NPUBOJIHBIM YCTPONCTBOM, TaK YTO MAacCHBHOE TEJO KacaeTcsi OOKOBOH MOBEPXHOCTH 30HIA,
KOTZla TPOBOAMTCS IBM)KEHHE IO OKPY)KHOCTH, W TPU 5TOM OCYLIECTBJISIETCS yJap 3OHA.
IIpennoyTuTenbHO MacCUBHOE TEJIO YCTAaHOBJEHO C 3a30pOM MJIM IO MEHbIIEH Mepe HMeeT
BO3MOXKHOCTb JIBHKEHHSI B PaIHATIbHOM HANPABICHUHU OTHOCUTEIBHO OCH BPAINEHUs AMCKA, TaK
YTO TOCJIE BBIOJHEHUS yiapa MyTeM KOHTAKTa ¢ MOBEPXHOCTBHIO 30HIa MACCUBHOE TEJIO MOKET
OTKJIOHSATBCSI TIPU JIOTIOJIHUTEIbHOM JIBIDKEHHHM TIO OKPYKHOCTH M MOJKET IOCJIe 3TOrO C
NOMOIIBE0 LEHTPOOEKHOW CHJIBI BO3BpAINAThCS B TOJOXKEHHWE KacaHWsl 30HOA MpH
nocnenyomeM BpameHnu aucka. OcoOEHHO MPEANOYTHTENBHO MACCHBHOE TEJIO MOXKET OBbITh
YCTAHOBJIEHO C BO3MOJKHOCTBKO BpAIICHUS Ha MANCKE, HAlpuMep, B BHAE LIAPUKOBOTO
NOJIINITHAKA, HApPY’KHOE KOJIBLIO KOTOPOrO MOXKET YAapsATh 30HA M TPHUBOAHTH €ro BO
BpAllIeHNe, TIPH 3TOM CHIDKAs TPEHHE U M3HOC NPU KaCaHWU 30HIA. B KauecTBe aibTepHATUBBHI
BPALIAIOIIEMYCSl IHCKY MAcCCHBHOE TEJIO MOXET YAEP)KUBATHCS THOKUMH YAEPKUBAIOIIUMHU
CpeACTBAaMH, TAKUMH KaK HUTh WU LIETb, HA BPALIAIOIEMCS BaJy, KOTOPBIH MOKHO MPUBOAUTD
B JIefiCTBHE TPHUBOAHBIM YCTPOMCTBOM, M, KOTAAa BaJ BPAIIAETCs, MOXHO MPHHYXKIATb
LEeHTPOOEKHONH CHJION BBIXOJUTH HAa KPYrOBYIO TPAGKTOPHIO, YTOOBI KacaTbCsi OOKOBOM

MOBEPXHOCTHU 30HAA U, TAKHUM O6p2130M, OCYHECTBJIATL yAap. Ocob Bpali€eHuss AUCKa HWJIM Baja
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NPEeANOYTUTENBHO HAMPABIIEHA 110 CYLIECTBY MapauleIbHO MPOJAOIbHOMY HAINPaBICHUIO 30H/A,
TaK 4YTO IO MEHbIIEHl Mepe OJHO MACCUBHOE TeJO IepeMelaeTcs MNPUOIM3UTENBHO 10
KacaTeNIbHOM OTHOCUTENBbHO TIPOAOJNBHOM OCH 30HAA, KOIJa OCYLIECTBISETCS — yhap.
OTxIoHSIOIEe YCTPOHCTBO TAK)KE MOXKET COJEpPXKaThb MHOXKECTBO MACCHBHBIX Te€J, KOTOpbIE
PacIioNoKeHb! Ha BPAINAOIIEMCs] JUCKE WM YAEP’KUBAIOTCS HA BPALIAIOIIEMCS BaJly, 4TOOBI
OCYIIECTBJISITh ITOBTOPHBIE yAaphl 30HAA. I1ockoabpKy obecneunBaeTcst 0 MEHbLIEH Mepe OJHO
MAaCCHBHOE TE€JO, KOTOpPO€ MMeeT BO3MO)KHOCTb IMEepPEMEILIeHUs] M0 KPYrOBOH TPAaeKTOPHUHU H,
TakUM 00pa3oM, Kacaercsi OOKOBOH TOBEPXHOCTH 30HIA, 4YTOOBI OCYLIECTBHUTH ynap,
NOTIEPEYHbIe OTKJIOHEHHUs] 30HAa MOTYT T€HEPHUPOBATHCS OCOOEHHO MPOCThIM H 3(PPEeKTHBHBIM
ciocoboM. PacmonokeHue ¢ 3a3opoM oOecrednBaeT HeperyJsipHble BO30Y)XKIEHHs 30HAA B
npezenax MHPOKOro JUAla30Ha YacTOT U XOPOLIYI0 IMepenady SHEePruy OT JUCKa WM Bajla K
30HIY.

WHTEeHCUBHOCTh HM3MEHSIOLIEHCS CO BPEMEHEM CHJIbl I CHJIYy VyAapa MOXKHO
PeryarpoBaTh MPENNOYTHUTEIBHBIM 00Pa30M IO MOJIOKEHHIO OCH BPAINEHUs U panuyca JUCKa
WIM JUIMHE TUOKUX YAEepKUBAOLIMX CpencTB. YacTrora NMOBTOPEHHs YOApOB OMNPEAEISeTcs
CKOPOCTBIO M YHCIIOM MacC, YIEp)KMBAEMbIX Ha IUCKE WM Bajly. Marepuanbl 30HAA |
MAaCCHBHOTO Te€Jla MOXXHO pa3padoTaTb € HU3KHUM H3HOCOM, HAIpHMep, 30HI MOXKET ObITh
W3rOTOBJIEH U3 HEPIKaBEIOINEH CTajH, & MACCUBHBIE TeJla MOTYT ObITh M3TOTOBJIEHBI U3 JIATYHU
WM CIIOCOOCTBYIOLIETO CKOJIBXKEHUIO IIACTHKA. B 4acTHOCTH, HarpuMep, JUCK TAKXKe MOXKET
OBITh M3TrOTOBJIEH M3 IJIACTUKA M CKOHCTPYHPOBAH KakK OJHA JIETallb C MAaCCHBHBIMH TEJIaMH,
HanpuMmep, B BHIE KPbUIBUATKH C JJIACTUYHBIMHU IUledyamMH. Takum oOpa3soM, MOXKHO CHenaThb
AOCTYIIHBIM OCOOEHHO INPOCTON BapHaHT OCYIIECTBJIEHHs, KOTOPBIH, HalpUMeEp, MOXKET ObITh
NpeAHa3HAYEH JJI1 OJHOKPATHOTO MCTIOIb30BAHUSI.

B kauecTBe aqbTepHATUBBI WK B TOTIOJHEHUE K CUJIE, TPUKJIAIBIBAEMON B HAMIPABIICHHH,
MOTIEPEYHOM  TMPOJOJBHOMY HAMPABJICHUIO, C TMOMOINBI yaapa, TMPUKJIAIbIBAEMOrO K
MOBEPXHOCTH  30HIA, OTKJIOHSIOIIEE YCTPOWCTBO  MOXKET  MPEANOYTHUTENBHO  OBIThH
CKOHCTPYHPOBAHO Il NPWJIOKEHUS CHJIBI K 30HAY MOCPEACTBOM HecOalaHCHPOBAHHOTO
NPUBOJIA, KOTOPBIA MOKET MPUBOIUTHCS B AEHCTBHE MMOCPENCTBOM MTPUBOAHOTO YCTPONUCTBA, WITH
C TIOMOLIBIO 3KCIEHTPUKA, KOTOPBIH MOXKET MPUBOJUTHCS B IEHCTBHE IOCPEICTBOM IPUBOIHOTO
yCTpOHCTBAa. DTOT HeCOAIaHCHPOBAHHBIA MM SKCLEHTPUKOBBINA MPUBOJI COCAMHEH C 30HIOM B
ero OMKHEW YacTH, TaKk YTO BpalleHWe HecOaJaHCHPOBAHHOTO NPUBOJA WJIM BpAIIEHHE
SKCLEHTPUKA MOXKET TaKXKe IPHUKJIAAbIBATh CHJIy K 30HAY B HANpPaBJICHUH, MOMEPEIHOM
NPOJOJIBHOMY HAaINpaBieHUI0. Taxke TakuM 00pa3oM, MOBTOPSIOLIYIOCS CHIIYy MOXKHO JIETKO

MPUKJIAAbIBATh K 30HAY AJIA NONEPECUHOIO OTKJIIOHCHUA 30HAA.
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IIpuBOonHOE YCTPOMCTBO, KOTOpPOE€ CIY)XKMT MAJid INEepeMelleHHs] MacCHBHOIO Teja IO
KPYrOBOM TpPAaeKTOPUU WM Ui TPUBEAECHUS B JEHCTBHE HeCOAJIaHCHPOBAHHOIO WM
SKCLIEHTPUKOBOIO  TPHUBOZAA, MOXKET COAEp:KaTb  BJIEKTPOABUIaTelb, IMbE30JBUraTElNb,
ITHEBMAaTUYECKUN JIBUTATENb WM TakKe TypOMHYy. AJBTEpPHATHBHO, MOXKET OBITH obecrieueH
3JIeKTPOABUraTeNb, KOTOPBIH MOXHO NPHUBOAUTH B BO3BPATHO-NOCTYNATENbHOE ABUKECHUE.
Takum 00pa3oM, OTKIJIOHSIOINEE YCTPOWCTBO MOJKET INPHBOAUTBHCS B ACHCTBHE MPOCTBIM U
HAJIe)KHBIM CIIOCOOOM.

Ecnu B BapmaHTax OCYIIECTBJICHHUS, ONMUCAHHBIX B OOBEME HACTOSLIETO H300pETeHHS,
NPUBOAHOE YCTPOWCTBO CONEPIKUT 3JIEKTPOIBUraTeNlb, OH MPENNOUTUTENBHO SIBISETCS
0e3IEeTOYHBIM 3JIEKTPOJIBUTATENIEM, B YACTHOCTHU, C PETYJIHUPYEMOH CKOPOCThIO. besmeTounbii
AJIEKTPOJBUTATENIb UMEET OCOOBIE MPEHMYIIECTBA, 3aKJIOYAIOININECS] B BBICOKHX CKOPOCTSIX,
BBICOKOW MOIIHOCTH M MPOCTOH KOHCTPYKIIMH, YTO OOJIerdaeT OUUCTKY M cTeprmzaunto. Ecnu
y3€JI TPUBOJA CONEPKUT IMbE30/IBUraTeNb, OH MOXKET 00ecneuynBaTh OCOOEHHO KOMITAKTHYIO
KOHCTPYKLMIO U OONBINON JUHAMUYECKMH JAnana3oH. Ecou  y3en mnpuBoga COOEpIKUT
THEeBMATUYECKUN ABUraTelNb, THEBMATUUECKUH LMIMHAP WIH TYpOHHY, MOXKET, TAKUM 00pas3oMm,
IOCTHraThCss 0c000€ MPEUMYIIECTBO, 3aKJIIOYAIOIEECs] B TOM, YTO OTKJIOHSIOIIEE YCTPOMCTBO
MOJKET paboTaTh Oe3 JIMHUH 3JIeKTporepenadn, KpOMe TOro, BO3MOXKHA paboTa Mo BaKyyMOM
WIA OTPULIATENbHBIM AAaBJICHUEM, B PE3YJIbTATE YErOo MOKET JOCTUraThCs MOBBIIIEHHAS 3aLIUTa
OT 3arpsI3HEHMUSL.

OTkJoHAIOIIEE YCTPONCTBO MOJKET COJAEP:KaTb OMNMCAHHOE BBIIE INPUBOJHOE
YCTPOMCTBO, KOTOPOE MOXKET O00pa3oBbIBATH OJIOK C OTKJIOHSIOUMM yCTpOHCTBOM. OmHAaKoO
TaK)ke€ MOXKET 00ecrednBaTbCs TO, YTO NPHBOAHOE YCTPOWCTBO PACIIONOXKEHO OTAEIBHO OT
OTKJIOHSIFOIIIETO YCTPOMCTBA HJIM TOJIBKO YaCTUYHO CONEPIKUTCS B HEM. B 4acTHOCTH, MOXeT
o0ecreynBaTbCsi, YTO JBUTATEIb MPUBOAHOTO YCTPOHCTBA, TAKOH KakK 3JIEKTPOJIBUIATENb,
NIbE30BUTATENIb, THEBMATUYECKUN ABUraTesb WM TypOMHA, KOTOPBIM, KaK YKa3aHO BBILIE,
CIy>)KMT Uil TIpUBEAEHMs] B JENHCTBHE JUCKOBOIO KyJlayka, KPHUBOLIUITHO-TIOJI3YHHOTO
MeXaHH3Ma, BPalIaroIerocsi AUCKa UM Bajia AJi NepeMelleHHs] MaCCUBHOTO TeJa 10 KPyTroBOi
TPAEKTOPUH HIIN HeCOATaHCUPOBAHHOTO MJIM HKCIIEHTPUKOBOT'O TIPHUBOJIA, PACTIONOKEH OTAEIBHO
OT OTKJIOHSIFOIIETO YCTPONCTBA U MPUBOAUT €r0 B IEWCTBUE MOCPEACTBOM T'MOKOro Basia. | mOkwmii
BaJI MOXET OBITh MOCTOSIHHO WJIM Pa3beMHO COEAMHEH C OTKJIOHSIOIINM ycTpoiicTtBoM. Takum
00pa3oM, OTKJIOHSIOIIEE YCTPOHCTBO MOXKET OBITh W3TOTOBJIEHO OCOOEHHO KOMITAKTHBIM, U
oOpaleHue ¢ yCTPOMCTBOM COTJIACHO HACTOSIIIEMY H300PETEHHIO MOXKET YITy4IIaThCsI.

CornacHo OJHOMY BapHUaHTy OCYILNECTBJIEHUS HACTOALIETO M300PETEHHs OTKJIOHSIOLIEe
YCTPOHCTBO pacrojiaraeTcss TaKMM 00pa3oM, YTO M3MEHSIOIIAsICS CO BPEMEHEM CHila JIeHCTBYEeT

Ha 30HA B HaIpPAaBJICHUH, MNOINCPECHHOM HpOZ[OJ'IbHOfI NPOTS>KEHHOCTU 30HAA, AUCTAJIBHO
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OTHOCHTENIbHO OJIoKa YJbTPa3BYKOBOro MpeoOpa3zoBaTenisi. B 4HaCTHOCTH, OTKJIOHSIOLIEE
YCTPOMCTBO MOJKET OBITh CKOHCTPYHUPOBAHO M PACIOJOKEHO Ui OCYLIECTBJICHHUS YAapa,
OCYIIECTBJIIEMOTO TMOCPEACTBOM IO MEHbINEH Mepe OJHOr0 MEepeMEeINaOIIerocsi yIapHOro
3JIEMEHTa, 0 OOKOBOH MOBEPXHOCTH YacTH 30HMA, KOTOpAs JISKUT AUCTAIBHO OTHOCUTEIBHO
O50Ka yJIbTPa3BYKOBOTO MpeoOpa3oBaTeisi. ITOT BAPHAHT OCYIIECTBJIEHUS MMEET OCOOEHHOE
NPENMYIIECTBO, 3aKJIIOYAOIIEeCs] B TOM, YTO PACCTOSHHE MEXIy OONAacThiO yaapa u OJIOKOM
yJIBTPa3ByKOBOTO Mpeodpa3oBaTelisi MOKET ObITh MOJOTHAHO TAKKMM 00pa3oM, YTO MOIMEPEYHOe
OTKJIOHCHUEC OAaJTBbHEIroO KOHIIA 30HOAa SBJISICTCA MAKCHUMAJIBHBIM. B YaCTHOCTH, OTKJIOHAKOIICE
YCTPOHCTBO MOXKET HWMETh BO3MOXKHOCTb COEIUHEHHsT C OJIOKOM  YJIBTPa3ByKOBOT'O
npeoOpa3oBaTeisi TAKMM OOpa3OM, YTO PEryJUpyeTCsl pacCTOsIHHE MeKAy OOJacThio yaapa |
OJIOKOM YyJIBTPa3BYKOBOIrO MpeoOpa3oBaTeis; 3TO MO3BOJSIET MPHUCIOCOOUTHCS K Pa3IHYHBIM
30HOaAM I/I/I/I.]'II/I Pa3JIMdHbIM  3SHOOCKOIIAM, LITO6I:;I B KaXXAOM ClIyda€ MAaKCUMHU3UPOBATH
NOMepeyYHOe OTKJIOHEHHE AIbHEr0 KOHLIA 30H/a.

AJ'IbTepHaTI/IBHO MOXKHO O6eCHeLII/ITb, 4UTO 30HO MPOXOAUT B 6J'II/DKHeM HalpaBJICHUU 3a
OJIOK YJIBTPa3BYKOBOTO MpeoOpa3oBaTelisi, M YTO OTKJOHSIOIIEe YCTPOHCTBO pPAaCHOJIOKEHO
TAKUIM o6pa30M, UTO HUBMCHAMAACA CO BPEMCHEM CUJIa B HAIIPABJICHUH, MNTONCPEHHOM
NPOJOJBbHON MPOTSKEHHOCTH 30HIA, JEHCTBYET Ha 30HA MPOKCUMAIbHO OTHOCHUTEIBbHO OJIOKa
yJIBTPa3BYKOBOrO MpeoOpa3oBaTesisi WIM MO MEHbLIEH Mepe MPOKCHMAJIBbHO OTHOCHTEIBHO
COeMHEHUs 30H1a ¢ OJIOKOM YJIbTPa3ByKOBOro mnpeoOpas3oBaTesnsi. B 4acTHOCTH, 30HA MOXeT
NPOXOAUTh Yepe3 OTBEPCTHE B OJIOKE YJIbTPa3BYKOBOrO mnpeoOpa3oBarens, B Cilydae 4Yero
yJIBTPa3BYKOBBIE KOJIEOAHHMSI MOTYT BHOCUTBCS BO (piiaHer| 30H1a, Harpumep. 30HI MOXET ObITh
CKOHCTPYHPOBAH KakK TIIOJBIH 30HJ, HANpUMeEp, U MOXKET O0eCHeYMBaThCS BCACHIBAIOIINM
natpyOkoM Ha ero OmmwkHeM KoHIe. Takum o00pa3oM, MOXET IOCTUTaThCS OCOOEHHO
KOMIIaKTHAaA U IIPOCTadA B SKCIUTyaTallU KOHCTPYKIH:A, B HaCTHOCTU, OTKJIOHAOLICE YCTpOﬁCTBO
MOXeT 00pa30BbIBATh OJIOK C OJIOKOM YJIBTPAa3BYKOBOTO MpeoOpa3oBaTes U, HAIPUMeEpP, MOKET
OBbITb BCTPOEHO B KOpIyC OJIOKa yJIBTPa3ByKOBOrO Mpeodpa3oBaTesisi, CKOHCTPYHUPOBAHHBIN Kak
PYKOSITKA.

Taxke anbTEpPHATHBHO OTKJIOHSIOIIEE YCTPOMCTBO MOXKET OBITH CKOHCTPYHPOBAHO H
pacrojaraTbCsi TAKUM OOpa3oM, YTO JUISl MPUJIOKEHUS] U3MEHSIOIIEHCS CO BPEMEHEM CHIIbI K
30HIY B HANpaBJCHUH, MOMEPEYHOM MPOJOJBbHON MNPOTSIKEHHOCTH 30HIA, OTKJIOHSIOLIEe
YCTPOMCTBO MpHJaraeT Cuily K OJOKY YJIbTPa3ByKOBOTO MpeoOpa3oBaTelis, B pe3yJbTaTe uero
U3MEHSIOINAsACS] CO BpeMEHeM CHJIa ACWCTBYeT Ha 30HJ MOCPENCTBOM COEAMHEHHs 30HOa C
OJIOKOM yJIBTPa3BYKOBOrO MpeoOpaszoBaressi, YTOObl OTKJIOHHUTH 30HA BOOK; Hampumep, CHIY
MOXKHO TIPHJIAraTh K JaJbHEMY KOHIY YJBTPa3BYKOBOTO pacTpyba MM K NMPHUKPEIICHUIO 30HAA

K YJIBTPa3ByKOBOMY pacTpyOy. DTO MOKeT ObITh OCOO€HHO MPEANOYTUTENBHBIM B CITy4yae, Korjia
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OTKJIOHSIFOLIIEE YCTPOWCTBO JJIsI NPUJIOXKEHUS CHJIbI K 30HAY CKOHCTPYHPOBAaHO B BHUJE
HecOallaHCHPOBAHHOTO WJIM OKCLEHTPUKOBOTO MpHUBOAA. TakuM o0pa3oM TakKe MOXKHO
HOJIyYUTh OCOOEHHO KOMITAKTHYIO KOHCTPYKLIUIO.

CornacHo 0HOMY BapHaHTy OCYLIECTBIEHHs HACTOSIIEro U300pEeTEeH s yIbTPa3ByKOBOH
npeoOpa3oBaTeb YCTAHABJIMBAETCS MOABMKHBIM O0pa3oM B OKPY)KArOIIEeM KOpIyce, MpuieM
TAKXK€ BO3MOXHO, YTO OTKJIOHSIOLEE YCTPOICTBO pa3MeINaeTcsi B OKPYXKAIOIIEM KOpIyce.
Oxpy>Karomuii  KOpImyc MOXeT ObITb CKOHCTPYHPOBAaH Kak pykosTka. B wacTHOCTH,
OTKJIOHSIFOLIEe YCTPOMCTBO MOXKET pacrojaratbCs JJisl TMPWIOKEHHUs CWIbl K OJIOKY
yJIBTPAa3BYKOBOIO  mpeoOpa3oBaTreiasi W MOXKET  HUMeTb  NPUBOAHOE  YCTPOMCTBO,
CKOHCTPYHMPOBAHHOE, KAaK OMNHCAHO BBILIE, HANMPUMEpP, JIMHEHHBIH MPHBOA, MbE3OABHUIaTEb,
SJIEKTPOJBUTATENIb C KPHUBOIIUITHO-NIOJI3YHHBIM MEXaHM3MOM, HeCOaJlaHCUPOBAHHBIA MPUBOL
WJIM SKCLEHTPUKOBBIN MPUBOJ, IJIsl T€HEPALlMA BO3BPATHO-TIOCTYNATENBHOTO ABMKEHUS OJIOKa
yJIBTPa3BYKOBOIO MpeoOpa3oBaTelisi B MONEPEYHOM HampaBieHHHd. B 3ToM ciyuae mpuBomgHOE
YCTPOHCTBO MOJKET MOANIEP’KUBATHCS OTHOCUTEIBHO OKPYIKAIOIIEro KOPITyca, B Pe3yJIbTaTe uYero
CTAaHOBUTCS BO3MOXKHBIM Oosiee 3 (PeKTUBHOE MPUIIOKEHUE CHIIBI K OJIOKY YJIBTPa3BYKOBOTO
npeoOpaszoBaTens U, TAKUM 00pa3oM, K 30HIY.

brnok ynpTpasBykoBOro mnpeoOpas3oBaTenss MOXKET OBbIThb YCTAaHOBIEH YIPYro B
OKPY’KaroIleM KOpITyCe, B YaCTHOCTH 3JIACTUYHO, HAapUMep, MOCPeACTBOM MeMOpaHbl. Takum
00pa3zoM, OKPY’KaroIIMH KOPIYC MOKET MPEATOYTUTENbHO ObITh MEXAaHMYECKH pa3rpaHUyueH C
MOTIEPEYHBIMHU OTKJIOHEHUSIMH, T€HEPUPYEMbIMH OTKJIOHSIOIIUM YCTPOMCTBOM, B pPE3yJbTaTe
yero oOpalleHue C HUM MOXKET ObITh JOMOJHHUTENbHO YJYYIIeHO. BJOK yibTpa3ByKOBOroO
npeoOpa3oBaTest MOKET ObITh MOABELIEH Ha KapJaH B OKPYXKAKOIIEM KOPIyce MOCPENCTBOM
MPOMEKYTOYHOTO KOJIbIIA, B PE3yJIbTATe YEero CTAHOBUTCS BO3MOXKHBIM OCOOEHHO CHIIbHOE
pa3rpaHUYECHUE OKPYKAIOIIETro KOpIyca U KoeOaHuH.

ANBTEpPHATUBHO WJIHM JOTOJHUTENBHO, OJIOK YJIBTPa3BYKOBOTO MPeoOpa3oBaTessi MOXKET
OBITh YCTAaHOBJICH B OKPY’KAIOIEM KOPITyCE TaK, YTOOBI BPAIIATHCS BOKPYT IMOMEPEUHOHU OCH,
NpUYeM TIONepedHasl OCh SIBJISIETCS TONEPEYHON OTHOCHTENBHO IMPOIOJIIBHOTO HAINpPaBJICHUS
30HAa. B 3TOM ciydae, B 4acTHOCTH, 00€CNEUNBAETCS, YTO ISl MPHJIOKEHHs CHJIBI K 30HAY B
HAINpPAaBJIEHUH, TOMEPEYHOM MPOAOJIBHONW MPOTSDKEHHOCTH 30HAA, OTKIIOHSIOLIEE YCTPOWCTBO
npuiaraeT CwiIy K OJIOKY VJIbTPa3BYKOBOTO IpeoOpa3oBaTelis, B pe3yjibrare uero OJoK
yJIBTPa3BYKOBOIO MPeo0pa3oBaTeNsl YCTAHABIMBAETCS BO BPALIEHWHU, U, TAKUM OOpa3oM, 30HI
OTKJIOHSIETCSI B OOKOBOM HampasiieHUU. J{Jis1 reHepaiui BO3BPAaTHO-MIOCTYATENIbHOTO BPAIIEHHSI
O50Ka yJIBTPa3BYKOBOIO IMpeoOpa3oBaTesst OTKIOHSIONIEe YCTPOHCTBO MOJKET, B YAaCTHOCTH,

COACPIKATDH JIMHEMHBIN NPpUBOA, NbE30ABUTATEIIb, SJICKTPOABUTATEIIb C KPUBOMIUITHO-TTIOJI3YHHBIM
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MEXaHU3MOM, HecOaJaHCHUPOBAHHBIM MPUBOA HIN HKCLUEHTPUKOBBI MPUBOA. DTOT BapHUAHT
OCYIIECTBIIEHUS MOKET OBITh CKOHCTPYHPOBAH KaK OCOOEHHO KOMITAKTHBII.

IIpennoyTuTenbHO MOXKHO 00€CHeunTh, YTO OJIOK YJIBTPAa3BYKOBOIO MpeoOpa3oBaTelns
OTKJIOHSIOLIEE YCTPOMCTBO Pa3MELIAIOTCSl B OKPYXKAKOLIEM KOPIYCE, U 4YTO OKPYKAOIIUN
KOPIYC 3aKyNOpeH WIM TepPMETUYHO 3amasiH. B pesynbrare MOXHO M30eXaTh 3arpsisHEHUS,
HarpuMep, MPOMbIBOYHOH KUAKOCTHIO, OCOOEHHO HAJIEKHBIM 00pa3oM.

CoriacHo TPEATNOYTUTEPHOMY BapUAHTy OCYLIECTBJICHUS HACTOSIIEr0 H300peTeHHsI
y3eJl TPUBOAA CKOHCTPYUPOBAH [UIsl MPHUJIOKEHUs JOMNOJHUTENbHOW CHJIBI K 30HAY B
JOTIOJIHUTEIBHOM  HAaIlPaBJICHUU, TONEPEeYHOM MPOAOJIbHON MNpOTsiKeHHOCTH 30HAa. Cuy
MOXKHO, TaKUM O00pa3oM, MPUKJIAIbIBATh K 30HAY B PsE Pa3UYHBbIX HANPABICHUH, NpUYEM
KaXJ0€ TONEepPeyHO TMPOJNOJbHOMY HAIpPAaBIEHUIO, HAlNpuUMep, B [BYX HalpaBJIEHUSX,
NEepNeHANKYJIApHBIX JIpyr Jpyry. B uacTHocTH, y3en 1npuBOAa MOXET COIep)KaTh
JOTOJHUTENBHOE OTKJIOHSIOIIEE YCTPOMCTBO, KOTOPOE CKOHCTPYMPOBAHO AJIsI MHPUIIOKEHUS
CUJIBl K 30HAY B JOMNOJHUTEIBHOM HAIPABICHUH, MONEPEYHOM MNPOAOJBHOMY HAIMNPABIEHUIO.
JInst 5TOM L€ OTKJIOHSIIOIIKME YCTPOUCTBA MOTYT MMETh CMELIEHHE OTHOCUTENBHO APYT Apyra
Ha COOTBETCTBYKOILIMN YroJl  OTHOCHUTEIBHO MNPOAOJBHOM OCH 30HAA, HampuMep,
neprneHauKyJsipHO Apyr apyry. Kak Obuto ommcaHo BbIlIE, OTKJIOHSIOIIHE YCTPOWCTBA MOTYT
OBITh WAEHTHYHBIMU WJIM OTJIMYAThCA APYT OT APyra U MOTYT KOHTPOJIMPOBATHCS, HAIPHMED,
OJTHOBPEMEHHO, IIOOYEepPEAHO WJIM HEe3aBUCUMO Jpyr oOT gapyra. OTkjJIOHeHue 30HIa B
JOTIOJTHUTEIBHOM HANpaBJIeHUH BOOK MOKET BbI3bIBATHCS JEHCTBUEM CUJIBI B AOIMOIHUTEIBHOM
nonepevyHoM HamnpasieHHHd. OTKIOHEHHE 30HJAa MOXKET, TaKUM O0pa3oM, TeHepHpOBAaTbCS B
Pa3MYHBIX HAMNPABICHUSAX, NPUYEM KaKAO€ IIONEPEYHO MPOJOJBHOMY HANPAaBICHHUIO, B
pesyibTate 4ero 3p(GeKTHBHOCTh s abNsILUU WM APOOJIEHHMsS KaMHS B TeJie MOJKET ObITh
JOTIOJTHUTENBHO MOBBILIEHA.

CornacHo JOMOJHUTENBPHOMY AaCHEeKTy HACTOSIIEro UW300peTeHus cucrema Jyis
JUTOTPUIICUH, KOTOpas, B YAaCTHOCTH, SBJSETCS CHUCTEMOH [UIsi HHTPaKOPIOPaJbHOM
yJIbTPa3ByKOBOM  JINTOTPUIICUY, COJEPKUT YCTPOWCTBO NI  JIMTOTPUIICHH, KOTOpOe
CKOHCTPYHMPOBAHO TaK, KaK OIMMCAHO BBIIIE, W 3HIOCKOIN, HAMpHUMEp, HEPPOCKOI, KOTOPBIH
UMEEeT KaHaJl JIIsl BCTABKH 30H/1a BO BHYTPEHHUE OOJIACTH TeJIa YeJIOBEKa MM )KUBOTHOTO. Kanan
UMEET TaKHe pa3Mepbl, YTOOBI MO3BOJIUTh OTKJIOHEHHE 30H[A, BBI3BAHHOE IEHCTBHEM CHUJIBI B
HAIPaBJIEHUH, ITOTIEPEUYHOM MPOAOIBHOMN MPOTSIKEHHOCTH 30H/1a, YTOOBI MPOXOANTD K TaJbHEMY
KOHIy 30HAa. B "acTHOCTH, 30HI MpU BCTaBKE B KaHAJI MMEET JAOCTATOUHBIA OOKOBOH 3a30p B
KaHaJle sl Mepefadd IONEPEedYHOro OTKJIOHEHHUs, KOTOPO€ MPUKIAAbIBAIOCH K 30HAY C
MOMOLIBI0 U3MEHSIFOLIENCsl CO BPEMEHEM CUJIbL, IIPUKJIAIbIBAEMON OTKIIOHSIOIUM YCTPOUCTBOM,

aX 0 JaJdbHEro KOHL@A, TMpH HEOOXOOUMOCTH, VIUIOTHEHHE TaKXe MOXeT ObITh
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CKOHCTPYMPOBAHO COOTBETCTBYIOIIMM oOpasoM. /JlmmHa kaHajma TakKoBa, YTO 30HI MOKET
HATIPABJISITHCS. Yepe3 KaHaJl U MPOXOIUTH 3a MPEAesibl ero JajbHero KOHIIA, YTOObI BCTYNaTh B
KOHTAKT C KAMHEM, PaCIOJIOKEHHBIM Tiepe]] JajibHUM KOHIIoM. Takum oOpa3om, npu obpaboTke
KaMHSI MOTYT JOCTHTaThCsl TPEUMYIIECTBA, YIIOMSHYThIE BbILIE.

B cmocobe cornacHO HacrosimeMy H300peTeHHr0 IJisi paboThl  yCTPOWCTBA IS
JUTOTPHUIICUH, KOTOPOE COAEPKHUT YIJIMHEHHBIH 30HI, 30HA BO30YKIaeTcss B OJNMKHEW YacTH
30HAA IS BBINOJHEHUSI TPONOJIbHBIX VIIBTPA3BYKOBBIX KOJEOAHHH, T.€. YJIbTPa3BYKOBBIX
KoJie0aHUil B HAMpaBJICHUH MPOJOJBHON MPOTSHKEHHOCTU 30HIA, KOTOPbIE MEPEeNaroTcs depes
30H B JajJbHUI KoHell 30Hma. Kpome Toro, B ONMMKHEH 4acTH W3MEHSIOIIASICS CO BPEMEHEM
CUJia TIPUKJIAIbIBAETCS K 30HAY B HAINPABJICHUH, MOMEPEYHOM MPOIOJBbHON MPOTSKEHHOCTH
30HIA, TaKUM OOpPa3OM, YTO 30HJA OTKJIOHSETCS IMOMEPEeYHO €ro MPOIOJbHOMY HAIpPaBJICHUIO,
npudeM OTKJIOHEHHE 30HJa Tepefaercss 4depe3 30HA Ha NajbHUi KoHel. Takum oOpasom,
JaJIbHUN KOHEIl 30H/1a MOKeT OBITh YCTAHOBJIEH HA MPOAOJbHBIEC YIBTPA3BYKOBbIE KOJeOaHUS U
B TO K€ BpeMs MOKET OTKJIOHSTBbCS B TIONEPEYHOM HAMpPAaBICHWM, HAIPUMEP, B BHUJE
TIOTIEPEUHBIX KOJIeOaHUH.

[IpenmodyTuTeIPHO MOKHO OOECHEeYNTh, YTO CHJIA TIPUKIAIBIBAETCS TOBTOPHO, B
YaCTHOCTH, NMEPUOJUIECKH MOBTOPHO, K 30HIY B MOMEPEYHOM HAIMPABJICHUH, IPHYEM BO3MOKHO,
YTO 4YaCTOTa MOBTOpPEHUs peryiupyercs. Cuiia MOXKeT MPUKIAIbIBATECS K 30HAY HEMPEPbIBHO
wi ¢ mnepepbiBaMu. JIsi OTKJIOHEHUS 30HOA yAap MOXKHO TPHUKIANbIBATE K OOKOBOM
MOBEPXHOCTH 30H/A MOCPEICTBOM IO MEHBIIEH Mepe OIHOIO yAapHOro 3JIEMEHTa, IJIsl 4ero
yIapHBINA 3JIEMEHT MOXET IMepeMeLIaThCsl MOCPEACTBOM MPUBOAHOIO ycrpoiicTBa. OnHAKO IJIs
OTKJIOHEHMsI 30HJAa CHJIa TaKXe MOXKET NPUKIAIbIBATbC B HAIPABJICHUH, IOMEPEYHOM
MPOAOIBPHOMY HAMPABIECHHUIO, MOCPEACTBOM HECOATaHCUPOBAHHOIO 3JIEMEHTA, KOTOPBIN MOKET
MPUBOIUTHCS B IEWCTBUE MOCPEICTBOM MPHUBOJHOTO YCTPOWUCTBA, WJIM SKCIIEHTPHKA, KOTOPBIM
MOKET MPUBOAMTHCS B JEHCTBUE MOCPENCTBOM MPUBOIHOTO YCTPOHCTBA.

YCTpOHCTBO ISl TUTOTPUIICHU MPEANOYTHTEIHFHO CKOHCTPYHUPOBAHO, KaK ObLIO OMHCAHO
BbIle. B "acTHOCTH, AUt BO3OYKAESHUS 30HMA JJIsl BBIMOJIHEHUS MPOJOJIbHBIX YJIbTPa3BYKOBBIX
KonebaHuii MoxeT obecrmeynBaThCsi OJIOK  YIBTPAa3BYKOBOrO MpeoOpasoBaress, a IS
MPWIOKEHUS] W3MEHSIOUIEHCS CO BpPeMEHeM CHJIbl B TMOTMEPEYHOM HAMPABIECHUH MOKET
o0ecreunBaTbCsl OTKJIOHSIOIIEE YCTPOWMCTBO, B CJy4ae 4ero 30HA, OJIOK YJIbTPa3BYKOBOTO
npeobpa3oBaTesisi W/WIH OTKJIOHSIOIIEEe YCTPOWCTBO MPEANOYTHTEIPHO CKOHCTPYHUPOBAHBI U
PAcCIOJIOXKEHbI, KaK OMHCAHO BbIE, W paboTarOT, KaK OMHCAHO BbIMIE. YCTPOWCTBO COTJIACHO
HACTOSIIEMY U300PETEHUIO CKOHCTPYHPOBAHO, B YACTHOCTH, JIJIsl BBIMTOJIHEHUS CIIOCO0a.

Cniocob coriacHO HACTOSIIEMY H300PETEHUIO MOKET BBITIOJNHSATHCS SKCTPAKOPIIOPABHO,

U YCTPOMCTBO MJIsl JIMTOTPUIICUU MOKET paboTaTh SKCTPAKOPIOPAIBHO, B CIydae 4ero 30HI
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croco0eH BCTYHaTh C MOMOINBIO CBOErO JAJBbHEr0 KOHIA B KOHTAaKT ¢ OOBEKTOM, KOTOPBIH
MOHO 00pabaThIBaTh BO3EHCTBHEM YIIBTPA3BYKOBBIX KOJEOAHUH U MOMEPEYHOrO OTKIOHEHHS
30H7A.

OpHako €rmoco0 COrJIaCHO HAaCTOSIIIEMY M300PETEHHI0 MOXHO TakKe IMPOBOIUTH
MHTPAKOPIIOPaJbHO, B CJIy4ae 4Yero 30HA CKOHCTPYUPOBAH Uil BBEIEHUS BO BHYTPEHHHE
obnacTu Tena YenoBeKa MM XKUBOTHOTO. Ilepen BrimonmHeHHeM criocoda 30HA MOXKHO BBOIHTD,
NPEANOYTUTENIFHO Yepe3 BaJl SHIOCKOMNA, BO BHYTPEHHIOK O0JIACTh Tejla U MPOABUIaTh K KAMHIO,
KOTOPBII HEOOXOIUMO Pa3pyLINTh, YTOOBI NAJTbHUN KOHEIL[ 30HAA KOCHYJICSI YKA3aHHOTO KaMHSI.
Koraa mpoBoasT ¢rnocod COrjlacHO HACTOSMIEMY M300PETEHHUIO, KAMEHb TIOABEPTaeTCsl a0 ISIUH
wi apodurcs. Ilocie BBIMOMHEHUS coco0a MOXKET MPOUCXOAUTh NMPOMBIBAHHE IS YIAJICHUS
(bparMeHTOB KaMHsl, W/WJIA 30HA MOKHO yAaJIsiTh U3HYTPH TeJla UK U3 Bajia dHIockomna. Crocod
MOYKHO TIPOBOAHTH MOBTOPHO.

B cnocoGe nHTpakopnopasbHON JUTOTPUIICHH C TIOMOLIBIO YJIBTPA3BYKOBBIX KOJIeOaHUIt
30H/ YCTPOWMCTBA UI JINTOTPHUIICHH, CKOHCTPYMPOBAHHBIA KaK OMHMCAHO BBILIE, BCTABISIOT BO
BHYTPEHHIOIO 00JIaCTh TeJNa YeJOBeKAa WM JKUBOTHOTO W NPOJBHUIAOT K KAMHIO, KOTOPBIHA
HEOOXOIUMO Pa3pyIInTh, YTOOB! JAJbHUI KOHEI 30H/a KOCHYJICS YKA3aHHOTO KaMHS, PUYeM
YCTPOHCTBO JJIsl IMTOTPUIICHH Pa0OTAeT KaK OMHMCAHO BBIIIE, U KAMEHb MOJBEPraeTcst adsiuu
WM poOUTCs, U MPU HEOOXOIUMOCTH (PparMeHThl MOXKHO YIAJATh NPOMBIBAHHUEM, U 30HJ
YAAISIOT U3 BHYTPEHHEH 00acTu Tena.

byner oneHeHo, 4TO BbIIIEYKAa3aHHblE NMPU3HAKUA U INPHU3HAKH, KOTOpBIE Takxe OynyT
NOSICHEHBl ~HIDKE, MOJKHO HCIIOJIB30BaTh HE TOJBKO B  COOTBETCTBYIOIIUM 00pa3oM
NPOLIMTUPOBAHHOW KOMOHMHAIIMH, HO TaKKe B APYTMX KOMOWHALMSAX WM MO OTAENIBHOCTH, Oe3
OTKJIOHEHUsI OT 00beMa HACTOSIIIEro H300PETEHMSI.

JIONOJTHHUTEIbHbIE  ACHEeKThl  HACTOALIEr0 H300pPETeHUs] CTAHYT TIOHSATHBIMH W3
CJIEAVIOIIETO OMMCAHUS TMPENMOYTHTEIbHBIX THIMYHBIX BAPHUAHTOB OCYIIECTBIEHHUS H CO
CCBUIKOH Ha NMPUJIOKEHHBIE CXeMaTH4YeCKHe rpaduueckue n300pakeHus, Ha KOTOPBIX:

¢ur. 1 mokaspiBaeT rpaguuecKoe MpenCTaBIeHHE pesKuMa pabOThl YCTPONUCTBA COTJIACHO
HACTOSIIEMY U300pPETEHHIO;

¢ur. 2a u 20 MOKA3BIBAIOT MEPBBIH TUIUYHBIA BApUAHT OCYLIECTBIEHHS yCTPOHCTBA
COTJIAaCHO HACTOSILIEMY H300PETEHHIO;

¢ur. 3 mokaspiBaeT BTOPOH THIUYHBII BAPHAHT OCYIIECTBIIEHHsSI YCTPONHCTBA COTJIACHO
HACTOSIIEMY U300pETEHHIO;

¢ur. 4a-4B TMOKA3BIBAIOT TPETHH TUNHYHBIA BapUAHT OCYINECTBJIEHUS YCTPOMCTBA

COIJIACHO HACTOSIIEMY H300pPETEeHHIO;
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¢ur. 5a u 50 MOKa3BIBAIOT YETBEPTHIH TUNMYHBIA BAPUAHT OCYIIECTBICHUS YCTPOICTBA
COTJIACHO HACTOSIIEMY M300PETEHHIO;

¢ur. 6a u 60 MOKA3bIBAIOT IATHI THUIIMYHBIA BAPHAHT OCYINECTBJIEHUS YCTPOICTBA
COIJIACHO HACTOSALIEMY M300PETEHHIO;

¢dur. 7a u 70 MOKa3bIBAIOT LIECTONH TUIHMYHBIA BAPHAHT OCYLIECTBICHUS YCTPOWCTBA
COIJIACHO HACTOSIIIEMY H300pPETEeHHIO;

¢ur. 8 MokasbpIBaeT CeIbMOI THITUYHBIA BAPUAHT OCYINECTBIECHHUS YCTPONHCTBA COTJIACHO
HACTOSLIEMY U300PETEHHIO;

¢ur. 9 nokaspiBaeT BOCBMOI TUMHYHBIA BAPUAHT OCYLIECTBJICHHS YCTPOHCTBA COMJIACHO
HACTOSIIEMY U300pETEHUIO;

¢ur. 10a u 106 mMoKa3bIBAOT AEBSITHII TUITUYHBIA BAPHAHT OCYLIECTBICHUS YCTPOICTBA
COTJIACHO HACTOSLIEMY H300PETEHHIO.

Kak nokasano Ha ¢ur. 1 B Buae ynpomeHHOH IPpUHIHITHAIBHON CXEMBI, YCTPOUCTBO IS
JUTOTPHUIICUU COAEPIKUT YIUIMHEHHBIN 30H] 1, KOTOPBIN Tak)Ke HAa3BIBAETCS COHOTPOAOM, U OJIOK
2 yIbTPa3BYKOBOTO MpeoOpa3oBaTess, KOTOPBIA PachojioxkeH Ha OmvkHed vacté 3 30H#Aa 1.
30Ha | CKOHCTPYHpPOBaH I BCTABKM BO BHYTPEHHHE OOJIACTH TeJa YeJOBEKa HIIU JKUBOTHOTO
TaK, 4TOOBI JaJIbHUM KOHeI 4 30H7a 1, Takyke Ha3bIBA€MbIi KOHUMK 30HAa, MOKHO ObLIO BBOJIUTD
4yepe3 MPUPOAHOE WIM HCKYCCTBEHHOE OTBEpCTHE B Tejle M MPOABUraTb K KaMHIO,
PacnoyIOKEHHOMY BHYTpH Tena. it 3TOM nenu 30H4 1 MOKHO BCTaBJISITb B COOTBETCTBYIOLIMUN
KaHaJl 5HAOCKOIA, NMPOXOAALIUI depe3 OTBEpCTHE B Teje, Hampumep, depe3 Hedpockon (He
IIOKa3aH), K MOYE€YHOMY KaMHIO, PACIIOJIO)KEHHOMY B IOYEUHOW JoxaHke. bimxHss dactb 3
30HAa 1 ¢ OJ0KOM 2 yabTpa3ByKOBOTO MpeoOpa3oBaTesisi OCTAETCsS BHE Tesla U BEPOSITHO TAKXKe
BHE SHAOCKOMNA. 30HA | MPEennoUYTHTENIbHO SIBJISIETCS JKECTKUM, HO TAK)KE MOXKET ObITh THOKHM
WM TIOJTY>KECTKUM, ¥ OOBIMHO M3TOTOBJICH M3 HepskaBeromel cranu. JlanpHuil koHen 4 30Haa 1
TaK)K€ MOKET UMETb MOJIBUKHYIO TOJIOBKY.

brnok 2  yapTpasByKOBOro  mpeoOpas3oBaresi  COHEPKUT  YIBTPa3BYKOBOM
npeoOpazoBaTesb S5, KOTOPBIA COEOUHEH C pacTpyOoM 6 ansi mepemaydl yiIbTPa3BYKOBBIX
konebanuii. Kak mpaBuio, pactpy0 6 MOCTOSIHHBIM O0Opa3oM COEIHMHEH C YJIbTPa3BYKOBBIM
npeoOpaszoBateneM S. 30HA | mpuKperuieH K JanbHEMy KOHLy pactpyba 6. 3oHnm 1 moxer,
HarnpuMmep, ObITh BKPYYEH B CKBO3HOE OTBepcTHe 7 pacTpyba 6, utoOsl dmanen 8 3oHma 1
NPOYHO Aep)Kajicsl Ha JajbHeM KOHIE pactpyda 6. 30Hm 1 MOXeT mpoxoawuTh B OJIKHEM
HANpaBJIEHUHN 4epe3 yJIbTPa3BYKOBOH mIpeoOpas3oBaTeNlb 5 WM KOHel B obmactu pactpyda 6,
Hanpumep. Pactpy® 6 CIy>XUT IJIsl YCHUJIEHUS YJIBTPa3BYKOBBIX KOJIEOAHUH, CreHepHUpPOBAHHBIX

yJIBTPa3BYKOBBIM IpeoOpazoBaTesieM S, U AJisl BBEACHUS YIbTPAa3BYKOBBIX KosebaHuil B 30HA 1.
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BBeneHHble yIbTpa3ByKOBbIE KOJNEOAHUS MEPENAIOTCS KaK YIBTPa3BYKOBbIE BOJHBI Yepe3
30HA 1 Ha ero manpHUI KOHEI 4 U BBI3BIBAIOT KOJIEOAHUsS NAJbHETO KOHIA COOTBETCTBYIOIIUM
obpazom. Kak mpaBuio, ynpTpa3ByKOBOH NpeoOpa3oBaTeNb 5 aKTUBUPYETCS AJI TeHepalyu
CTOSYMX BOJH B 30HAE 1, Tak 4TO aMmIuiuTyna koneOaHWi Ha AajgbHeM KoHIe 4 30Hnma |
HaXOAWUTCA Ha MakcumyMe. lIpu nmomMemenny naapHEro KOHUA 4 HA KaMEHb B TeJ€ 3TO MOXKET
NPUBECTH K Pa3pYyLICHUIO (parMEeHTOB WJIM TOMY, YTO KaMEHb CTAHOBHTCS MeHblue. Takum
00pa3oM, KaMeHb MOJKET MOCTENEHHO MOABEPTaThCst A0NALUHA WU JPOOUTHCS.

Ha ¢ur. 1 mokazaHo, 4to 30HA 1 MoOeT ObITh CKOHCTPYHMPOBAaH KaK IOJIbIA 30HI,
KOTOPBIN MMEET HeNpepbIBHBbIN KaHal 9 npombiBaHusA. [IpukpenyieHne MOXeT OCyLIEeCTBIATHCS
Ha OmmwkHeM koHuoe 10 yibpTpa3sBykoBOro mnpeodOpasosarens S5 wid 30HIZA | € HEJbiO
NPUKPETUICHUsT YCTPOMCTBA JJIsl MPOMBIBAHUS WJIM OTCACHIBAHUS ISl yHIAJeHUs (PparMeHTOB
KaMHs, KOTOpble OOpa3oBAIMCh. AJIBTEPHATHUBHO, COCAMHEHWE MU TPOMBIBAHUS WM
OTCaCBIBAaHMSI MOJKET OBITh OOECTIEYEHO Ha CTOPOHE 30HAA |, AMCTANbHO OTHOCHTENBHO pacTpyda
6. Ilyrem npunokeHust OTPULIATEIBHOIO AaBJIEHUS K KaHaTy 9 A MPOMBIBaHUS, KAMEHb MOKHO
OTCachlBaTh B JAJbHUH KOHel 4 30HAA |, u, TakuM 00pa3oM, MOKHO MPEAOTBPATUTH CMEILEHHE
KaMHs1 mpu 00paboTke.

Kak cumBonmuecknm mokazaHo Ha ¢ur. 1, yiIbTpa3ByKOBble KojeOaHUS WK

)
yIIBTPa3BYKOBBIE BOJIHBL, Cr€HEPHPOBAHHBIE VIBTPA3BYKOBBIM IpeoOpaszoBareneM S5 U
BBEICHHBIE B 30HA 1 pactpyOoM 6, UMEIOT MNPOAOJBHYIO NPUPOAY, T.€. COOTBETCTBYIOLIEE
OTKJIOHEHHE 30HJAa | MPOMCXOOUT B HANPABIEHUU MPOAOJBHOW MPOTSLKEHHOCTH 30HAA. JTO
NPONOJIbHOE HampaBlieHHe Moka3aHo crpenkoii 11. Kpome Toro, Takike MokeT 00ecreunBaThCs
reHepanysi OOKOBBIX YJIBTPa3BYKOBBIX BOJH OJIOKOM 2 yJIBTPa3BYKOBOIO MpeoOpa3oBaTelsL.

CornacHo HacTosIIEMY H300PETEHHIO H3MEHSIIOLIAsACS CO BpeMeHeM nonepednas cuia Fy
NENCTBYET Ha 30HJ | B HampaBlieHUH, MONEPEYHOM NPOAOJBHOMY HAIpaBICHUIO 30HAA 1, u
BBI3bIBAET TMOMEPEUYHOE OTKJIOHEeHHE 30Haa 1. OTKIIOHSIOMIee YCTPOMCTBO 00ECTIeUeHO it STOU
LIEJIA U PACIOJIOKEHO I MIPUIOKEHHU IEPEMEHHON nonepeuHon cuibl Fg k 30nay. Hanpumep,
u3rnOHoe KojeOaHne 30HIA | MOXKeT OBITh BO30YXKIEHO BPEMEHHOW, MOBTOPSIIOIIEHCS BO
BpeMeHU OOKOBOW CHJION U mepenaercst OT 30Hna | Ha ero manbHuil KoHeu 4. Jlanpauii koHer 4
30oHAa 1, TakuMm 00pa3oM, BBINOJHSET, B JOMOJHEHHE K IPOAOJIbHBIM YJIBTPA3ByKOBBIM
koebaHusiM, OOKOBOE JBIDKEHHE, KOTOpPOoe OOBIYHO MMEET HU3KYK 4HacToTy. Takoe OOKOBOe
IOBUKEHHE NAJTbHEro KOHIA 4 o0ecrieunBaeT 3HaYUTeNIbHOE yirydineHue 3¢ dexra adsuuu u/uim
npobnenus 30ama 1.

Kak yka3ano Ha ¢ur. 1, cuna Fq MoxxeT neiicTBOBaTh Ha 30H] 1 TUCTaIbHO OTHOCUTEIBHO
O5oKa 2 yIbpTPa3ByKOBOTO Mpeodpas3oBarerisi, HO BCe elle B OykHelr yacTu 3 30HAa 1, koTopas

OCTA€TCs BHE TEJla WM SHAOCKOIA, aJIbTCPHATHBHO, CHJIA Fq, HeﬁCTBYIOIHaH B NONCPEHYHOM
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HANpaBJIEHUH, MOXXET NPUKIAAbIBATBCA K 30HAY 1 B mpenenax wid Onu3ko kK Omoky 2
yIIBTPa3BYKOBOIO TMpeoOpa3oBaTeNisi MM OINOCPEAOBAHHO IIOCPEACTBOM mocienHero. [Jlns
NpUIOKEHUs] monepedHoi cunbel Fy k 30HAy 1 obecreunBaeTcs OTKIIOHSIOLIEE YCTPONCTBO,
KOTOpPO€ MOXKET OBbITh CKOHCTPYHPOBAHO U pAaCIIOJIOKEHO, HAlpUMep, Kak B THIIMYHBIX
BapUaHTaX OCYILECTBJICHUS], TOSCHEHHBIX HIXKE.

B nepBoM BapuaHTe OCYLIECTBJICHHS YCTPOWCTBA COIVIACHO HACTOSIIEMY H300pETEHHIO,
MOKAa3aHHOrO Ha BHIe cOOKy Ha (ur. 2a, OTKJIOHSIOIIEE YCTPOWCTBO COMEPIKUT JIMHEHHBIN
npuBon 12, KOTOpBIHA, HAMpUMep, MOKET ObITh MHEBMOLMJIHMHIPOM, JMHEWHO paboTarouIM
NbE30JIBUraTeIeM WM 3JIEKTPOMArHUTOM C 3aMELAEMbIM JKEJIE3HbIM CEPACYHUKOM, KOTOPBIH
NPUBOAUT B AEHCTBUE YIAPHBIN 3JIEMEHT, CKOHCTPYUPOBAaHHBIN Kak pama 13. Kak mokasano Ha
¢ur. 26 B oceBoil MpoeKLUUH, 30H 1 MPOXOAUT Yepe3 BHYTPEHHIO YacTh pambl 13. Kak ykazaHo
OBOMHON cTpenkoil 14, pama 13 HampaBisieTcss B HaNpaBJICHUH, MONEPEYHOM MNPOAOIBHON
MPOTS)KEHHOCTH 30HMA 1, M MPUBOAUTCS B AEHCTBUE JIMHEWHBIM NPUBOJAOM 12 11 BBINOJIHEHUS
BO3BPAaTHO-NIOCTYNATENbHOrO JBMKEeHUs. JIuHeilHbli mpusox 12 npelictByer Ha pamy 13
MOCPEACTBOM INTOKA 15 NOpHIHS WM MOCPEACTBOM CLEIUIEHMs, BEPOATHO C HEKOTOpPOH
BEJIMYMHON 3a30pa. KOHEUHble TOUKM BO3BPATHO-NOCTYMATENBHOIO IBHXKEHUS! ONPENEISIOTCS
TaKk, 4YTO BHYTpPEHHHE CTOpOHBI 16, 17 pambl 13 mnoouepeaHO yAapsOT B3aUMHO
NPOTHUBONONIOXKHBIE 00nacTu 18, 19 ynapa 60koBOIH NOBEPXHOCTH 30HAA 1; allbTEpHATUBHO, 30H
1 Tak:xe MOXHO yAapsATb TOJBKO C OJHOM CTOPOHBI. Pama 13 mMmeer TONILMHY B NPOIOIBHOM
HanpasyieHuH 30HAa 1, Tak uro obmactu 18, 19 ynapa, B KOTOpBIX pamMa BXOAWUT B KOHTAKT C
MOBEPXHOCTBIO 30HJA IPU yAAape, UMEKT AOCTaTOYHYIO MNPOAOJBHYH IPOTSKEHHOCTb MJIs
MHHMMH3ALUH M3HOCA HAa MOBEPXHOCTH 30HHA 1 (cM. ¢ur. 2a). OTKIOHSAOIEE YCTPOHCTBO C
JUHENHBIM IPUBOAOM 12 MOXKET COAEpKaTh AeprKaTelb, C MOMOILIBIO KOTOPOrO OHO Pa3beMHO
MPUKPEIIEHO (He MOKa3aHo) K OJIOKY 2 yJNbTpa3ByKOBOTO Mpeodpa3oBaTelis.

CornacHo BapuaHTy OCYIIECTBJICHHUS, MOKa3aHHOMY Ha BHue cOOky Ha ¢ur. 3,
OTKJIOHSIFOLIIEE YCTPOMCTBO C MPHUBOAHBIM YCTPOHCTBOM OOECIIEYMBAETCS VIS TOMEPEYHOTO
OTKJIOHEHHsI 30HAa 1 u padoraer TakuM ke 00pa3oM, Kak MOJOTKOBBIH IpepbiBaTenb. B 3Tom
cly4ae MOJOTOK 21 pacronoskeH Ha IUIAaCTMHYATON mnpykuHe 20 M NPUBOAUTCA B JEHCTBHE
3JIEKTPOMArHUTOM 22 C apMaTypol M C KOHTAKTOM IpepbIBATENs, COENMHEHHBIM C HUM, JUIS
BBINIOJIHEHUsI BO3BPATHO-NIOCTYNATENBHOIO JBHXKEHHsSI B IOINEPEYHOM HAINPABICHUH, KOTOPOE
yKa3aHO JBOHHON crpenkoil 23 Ha ¢wur. 3, u ynapser no OOKOBOH MOBEPXHOCTH 30HIA 1.
ITnacturuatas mnpyxkuHa 20 MoxeT OBITP NpPUKperuieHa K OJIOKYy 2  yJIbTPa3ByKOBOTO
npeobpa3oBaTelisi MOCPEACTBOM KPEIMEKHOTo KPpOHIITEHA 24,

@ur. 3 noka3pIBaeT NMPUMEP, B KOTOPOM IITYLEP 25 NSl KPeIUIeHHsI IIaHTra o0ecredeH

Ha OnmxHeN cTopoHe Onoka 2 yIbTPa3BYKOBOro MpeoOpas3oBaTens C LEIbI0 NPHUKPEIUICHUs
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YCTPOHCTBA IIJIsl MPOMBIBAHMS H/WJIM OTCACBIBAHHS M COEAMHEH C KaHAJIOM 9 HempepbIBHOTO
npombiBaHus 30HAa | (cm. ¢wur. 1). YaprpasBykoBoil mpeoOpa3oBarenb S5 Takke HMeEET
NOJKJIOUEHHE 26 MUTAHUSA IS SJIEKTPUIECKOTO COEUHEHNs C KOHTPOJBHBIM YCTPOHCTBOM (HE
nokasaHo). binok 2 ynpTpasBykoBoro mpeoOpasoBarens APYTUX TUIUYHBIX BapHUAHTOB
OCYILECTBJICHUSI MOXKET OBITh CKOHCTPYUPOBAH COOTBETCTBYIOLIMM 00pa3oM.

@ur. 4a noKa3bIBaeT TPETHI TUMUYHBII BAPUAHT OCYLIECTBJICHMs YCTPONCTBA COTJIACHO
HACTOSIIEMy M300peTeHUI0 Ha Buae COOKYy M HacTHUUYHO B paspese. Kak ¥ B mepBOM THIIUYHOM
BapUaHTE OCYLIECTBJCHUs, 30HA | monmBepraercs yaapam, ACHCTBYIOLIUM Ha OIHY Wiu 00e
CTOPOHBI TIOCPEACTBOM pambl 27, KOTOpas SBJSIETCS MEPEeIBUraeMONd B IONEPEYHOM
HaIPaBJIEHUH, IJIs1 4ero 30HA | mpoxoaut 4depe3 pamy 27, W NyTh NEpeMEIleHUs pambl 27
PacCUYMUTHIBACTCS] TAKUM O0pa3oM, YTO IO MEHbIIEH Mepe OJHA W3 BHYTPEHHHX CTOpOH 16, 17
pambl 27 yaapsieTcsi 0 COOTBETCTBYIOIIYIO 00JIacTh ynapa OOKOBOHM MOBEPXHOCTH 30HAA 1 mpw
nepemMeleHu. B TpeTbeM TUIIMYHOM BapUaHTE OCYILECTBJICHHsI OTKJIOHSIOLIEE YCTPOMCTBO
JOTOJIHUTENBHO COAEPKUT AUCKOBBIM KyJadOK 28, KOTOpBIM AENCTBYeT Ha ponuk 29,
YCTaHOBJICHHBIN C BO3MOKHOCTBIO BPAILEHUsI OKOJIO BEPXHEH KPOMKH pambl 27.

Kak mokazano Ha oceBoi mpoekimu Ha ¢ur. 40, pama 27 yCTaHOBJIEHA IMOIBHXKHO B
HanpasJistouiem ycrpoiictse 30. 3mecy pama 27 npeaBapuUTENbHO HATAHyTa NpykuHOH 31 B
HaINpaBJIEHUHN JUCKOBOTO Kyinauka 28 (cM. ¢ur. 4a). JIncKoBbIi Kynadok 28, KOTOPBIM MOKa3aH
Ha Qur. 48 B BHAE, BUIAUMOM HAHUCKOCh C JUCTAJBbHOIO HAIPABIEHMS, UMEET KOHTPOJIbHYIO
MOBEPXHOCTb 32, MO KOTOPOM pOJIMK 29 KAaTUTCA MNPU BPALIEHUHU AUCKOBOIO KyJjaudka 28.
KoHTponpHast MOBEpPXHOCTh 32 3aHMMaeT YIVIOBOM AHMama3oH mNpHONM3uTenbHO  90°
OTHOCUTEJIBHO OCH BpPALIEHMs] TUCKOBOrO KyJjiauka 28; ponuk 29 He HaxOAUTCsS B KOHTAKTE C
JUCKOBBIM KYJIAYKOM 28 B OCTaJIbHOM yTJIOBOM Auarna3oHe. JJUCKOBBIN KyJladok 28 mpUKperieH
K Bajly 33 3JieKTpoABHraTessi 34, HaIpUMep, ¢ MOMOIIBIO 3aKUMHOTO BUHTA, U MOKET OBbITh TPU
€TOM YCTaHOBJIEH BO BPaILEHUU.

Korpa nuckoBelii Kynadok 28 Bpammaercs HO 4YacOBOW CTPENKe, €CIU CMOTPETh C
MIPOKCUMAJIbHOTO HAINpPABJICHUs, POJIUK 29 KaTUTCA BIOJIb KOHTPOJBHOM NOBEPXHOCTH 32 B
HAIPABJIEHUU €r0 HaKOHEYHHKAa 35, Tak 4TO pamMa 27 CMELAeTCsl BHU3 OTHOCHUTENBHO CHUJIBI
npykuHbl 31. KoHeuHast Touka 3TOro IBHXKEHUS MOXET OBITh ONpefeNieHa Tak, YTO BEPXHSI
BHYTPEHHsIs1 CTOpOoHa 17 pambl 27 yaapsieT BEpXHIOK noBepxHOCTh 30HAa 1. Korma ponuk 29,
HaXOJSALIUICA HA KOHTPOJBHON MOBEPXHOCTH 32, 3aXOAWT 3a €ro HAKOHEYHWK 35, pama
TOJIKAETCsI BBEPX MPY>KUHOU 31, MpU 3TOM HUXKHsS BHYTPEHHsIsI CTOpPOHA 16 pambl yaapsier no
HIDKHEH mnoBepxHOCTH 30HAA 1. Ilyrem mnpuseneHuss B AEUCTBHE OUCKOBOrO Kyjadka 28
MOCPEACTBOM 3JieKTpoaBurarensi 34 pama 27 MokeT OBbIThb YCTAHOBJIEHa B BO3BPATHO-

NOCTYyNaTCJIbHOC ABUXKCHUEC, TIPUYEM YA4apPbl OKa3bIBAOTCS HAa OAHY WUJIU obe CTOPOHBI 30HAA 1B
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MONEPEYHOM HAIpPaBJICHUH, MPHU 5TOM YIapbl NPUBOIAT K MONEPEYHOMY OTKJIOHEHHUIO 30HJA.
Macca paMbl MOKET COCTaBJIATh 16 I, HAIpUMEP, U CKOPOCTb, C KOTOPON HUXKHSS BHYTPEHHSIS
cTopoHa 16 pamsbl 27 ynapsieT O HIKHEH MOBEPXHOCTH 30HAA 1, MOXKET COCTABIIATh, HAIIPUMED,
24 wm/c wimu Oonee, s IOOCTXKEHUS NOCTaTOYHOro 3ddekra ymapa IUIsl TOMEPEYHOro
OTKJIOHEHHMs 30H/a.

@ur. 4a mOKa3bIBAET, UYTO OHJEKTpoABHrareiab 34 u Onok 2 yIbTPa3BYKOBOTO
npeoOpa3oBaTeNst PACIONOKEHbl MapajuielbHO APYr OPYry, W KaXAblH W3 HHUX JKECTKO
YCTaHOBJIEH B OKpykawlieMm koprayce 36. Oxpyxkaromuii koprnyc 36 MOkeT ObITh
CKOHCTPYUPOBaH Kak pykositka. Okpyskarouuii kopnyc 36 COAep>KUT 3aKPhIBAIOLIYIO IJIACTHHY
37 Ha nmanbHEM KOHIIE, HA KOTOPOM YAEP:KHBAIOTCS Hampapisiromuid 0ok 30 u kpeiouka 38
IOUCKOBOrO KyJiauka 28, M 3aKkpbIBaroInas rutactuHa 39 Ha OJrbkHEH CTOpOHeE, Yepe3 KOTOPYIo
BBICTYNAeT WITyLep AJs KperueHus nuianra 25 u paspeM 40 1 NOAKIIOYEHHUs AJis
MOJKJIFOYEHHs] 3JeKTpoABUraresnst 34 K KOHTPOJIbHOMY YCTPOWCTBY. 3aKpblBarOIlN€ IJIACTHUHBI
37, 39 nakpyudeHbl Ha kopmyc 41 okpysxkarouiero kopmyca 36. OTHOCHUTENBHOE IOJIOKEHNUE
IOUCKOBOTO Kysiauka 28 u pambl 29 OTHOCHTENBHO OJIOKA 2 YJIBTPa3BYKOBOIO Mpeodpa3oBaTes,
OTHOCHTENIbHO TPOJIOJIbHOTO HampaBlieHHsl 30HAa 1, ompexpensier oOmacTe ynpapa 30Hma 1, B
KOTOPOM CuJa, JEUCTBYIOINAss B IONEPEYHOM HANpaBjieHUH, AeHCTByeT Ha 30HA 1. B
pacIoNOKeHNH, TOKa3aHHOM Ha ¢ur. 4a, momepevyHas cuja MNPUKIAAbIBAeTCs K 30HAY 1
IMCTAJIbHO OTHOCUTENBHO Oyioka 2 yJIbTPa3BYKOBOrO npeoOpa3oBaTenss Ha PAacCTOSHUU
npubnusuTensHo 50 MM OT ¢raHna 30HAa | UM OT AajnbHEro KoHIa pactpyoda 6.

@ur. 5a u 50 MOKa3bIBAIOT YETBEPTHI BAPHAHT OCYIIECTBJIEHUS YCTPOWCTBA COTJIACHO
HacTOsAIIEMy M300peTeHHI0 Ha BHUAe COOKY M B OceBOH mpoekuuu. Kak u B TpeTbeM THIIHYHOM
BapUAHTE OCYILECTBJICHUs, 31€Ch 00ECMEeUnBaCTCs IEKTPOABUTATENDb 34, KOTOPBIH YCTaHOBIIEH
napajielbHO OJIOKY 2 yJIbTPa3BYKOBOTO MpeoOpa3oBaTesisi B CHUMBOJHYECKH IOKAa3aHHOM
OKpy’KaromeMm Kkopmyce 36. DnekTponBurateib 34 TPUBOAUT B JEWCTBHE IMOJ3YHKOBBIH
MEXAaHU3M 42, KOTOPBIN COAEPKUT MPUBOJHOMN NUCK 43, 3aKpETUICHHbIN Ha Bally 33 ABUraTelNs, U
nuck 44 ¢ mpope3siMu, KOTOPBIM YCTAHOBJIEH MOBOPOTHO HAa OKpY’KamwlleMm kopmyce 36 u
COEAMHEH C MPUBOIHBIM AMCKOM 43 mocpenctBoM maryHa 45. Kak mokasano Ha ¢ur. 50,
BpameHue (ctpenka 460) mpUBOAHOrO AWCKa 43 MpPU 5TOM TMPEBPAIAETCS B BO3BPATHO-
NOCTyMaTeNbHbIN NOBOPOT (ABOHHBIE cTpenku 47, 48) nucka 44 ¢ nmpopessmMu, mpudeM ocb 49
BpALLEHMs] HAMPABJICHA MapajuieIbHO NPOJOIbHON NPOTSKEHHOCTH 30HAa 1. HauanbHas Touka u
KOHEYHAst TOYKa BPALIEHHsI BBIOMPAIOTCS TAKUM 00Pa3oM, YTO 30HA 1, KOTOPBIH MPOXOIUT uepes
npopesb S0 nucka 44 ¢ nmpopessiMu (IpU4eM Npope3b paguabHO HANPABIEHA OTHOCUTENBHO OCH
49), noxBepraercsi ¢ OAHON UM 00EUX CTOPOH CHJIE OT CTEHOK npope3u 50, B HaCTHOCTH, CHJIE

yAaapa. OTO TaK>K€ MOJKET BbI3BaThb OTKJIOHEHHE 30HOa 1B MONnepeIHOM HaIlpaBJICHUH.
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B nsiTOM BapmaHTe OCYINECTBIJIEHHs, TOKa3aHHOM Ha ¢ur. 6a u 60 Ha Buxe cOOKy W B
OCEBOU NMPOEKLIUH, COEAUHEHNE MTOCPEACTBOM MOJII3YHKOBOTO MEXaHNU3Ma 3aMEHSIETCs Ha TUCK 51
C TMpOpEe3sIMU, YCTAHOBJIEHHBbIM Ha Bany 33 sjaektpoasurarens 34. OH pPacHoONIOKEH TaKUM
oOpa3zom, 4TO 30HA 1 JEXUT B mpenenax paguanbHOW mpopesu 52 mucka 51 ¢ mpopessimu.
DnexkTpoxBUraTesb 34 KOHTPOJHPYETCsS TaKMM 0Opa3oM, HAmpuUMep, C MOMOIIBIO HANPSKEHUS
IPsAMOYTOJIBHOTO CUTHANa, YTO Bajl 33 ABUraTess ¢ AUCKOM 51 ¢ mpope3ssMu, HaXOAALIUMCS Ha
HEM, OCYLIECTBJISIET BO3BPATHO-TIOCTYNATEIbHOE IBUKEHUE (IBOIHAsS CTpesika 53), mpu KOTOPOM
30H7Aa | Kacaercs OHA BHYTPEHHsISI CTOPOHA MJIH aJIbTEPHATHBHO 00€ BHYTPEHHUE CTOPOHBI 54,
55 crenok mpopesu 52. Taxkke ¢ MOMOLIBKO 3TOrO BapUaHTa OCYIIECTBJICHUs], KOTOPBIH MOXKET B
UHOM Cilydae OBbITh CKOHCTPYHMPOBAH KaK YETBEPTBbIH BAPHUAHT OCYLIECTBIEHHS, 30HA MOJXKET
MOZIBEPraThCsl CUJIE, AEMCTBYIOLIEH B MONEPEYHOM HAMPABICHUH, U C Y4ETOM COOTBETCTBYIOLIEH
KOHCTPYKIIUH, B 4aCTHOCTH, 3¢ PexTy ynapa.

B BapumanTe OCyIIecTBJIE€HHUs, TOKa3aHHOM Ha ¢ur. 7a u 70 Ha Bunge cOOKYy M B OCEBOH
MPOEKLUH, 3JEKTpOoABUraTens 34 ¢ BaJIOM 33 ABUTATeNs, KOTOPBIA MPOXOOUT MO CYIIECTBY
NapajjieIbHO TPOAOJIBHOMY HAINpPaBJIEHHIO 30HAA 1, pacmonokeH psgoM ¢ Omokom 2
yJIBTPa3BYKOBOTO MpeoOpa3oBaTeNisi U MOXKET ObITh COEAMHEH C HUM CIOcOOOM, MOAOOHBIM
nosicHeHHOMY Ha ¢ur. 4a. CornacHo (ur. 7a OTKIIOHSIOLIEE YCTPONCTBO CONEPKUT MPUBOAHOM
OUCK 56, KOTOpBIA YCTaHOBJEH Ha Bajie 33 ajekrponsuratess 34 u BOJNU3U OKPYKHOCTH
KOTOPOIr0 pPacIHoOJIOKEHO MHOXKECTBO YyAAapHbIX Tel. B moka3aHHOM npuMepe 3TO IUECTb
IIAPUKOTIOIIUITHUKOB 57, KaXKIBIN U3 KOTOPBIX YAEPKUBAETCA € 3a30pOM Ha Oonte 58, KOTOpbIit
HaIpapjeH napauienbHo ocu. llpu BpameHun NPUBOAHOTO AUCKAa 56 Hapy’KHbIE KOJIbLIA
IAPUKONOAMINIHUKOB 57 ynapsoT CTOPOHY 30HAAa 1 M mpu 3TOM NOABEPraroT 30HA 1 cuie,
HAIIPABJICHHOW MOMEPEeYHO NPOAOJBHON MPOTSDKEHHOCTH 30HAA 1, KOTOpBII IpU 3TOM
BO30Y KIaeTCs1 ISl TIOMEPEYHOr0 KOJIeOaHusI.

CornmacHo ¢ur. 8 B IOMOJHUTENPHOM BapHAaHTE OCYIUNECTBJICHUS, KOTOPBII B HMHOM
clly4ae CKOHCTPYMPOBAH, Kak ONUCAHO BbILIE, KAKJasd U3 yAApHBIX Macc 59 ynepskuBaercs Ha
BpallarouemMcss NpuBogHOM aucke 61 mocpenctsoM Hutu 60; BMecTO HUTH 60 Takke MOIYT
o0ecrieunBaThCs Ipyrue rudkue yaep KUBaKIINe CPEeACTBa, Takue Kak uenb. Korna npuBomHOiM
auck 61 ycranaBiamBaeTCs BO BpalLIEHUH MOCPEACTBOM JJIEKTPOABUIATENs, YAAPHBIE MacChl 59
CIEAYIOT MO KPYrOBOM TPACKTOPUH, KaK YKa3aHO CHUMBOJMYECKH CTpenkon 62. TpaekTopus
HamnpaBJieHa TakuM OOpa3oM, YTO yAapHBbIE MAacChl 59 ymapsT Mo MOBEPXHOCTH 30HAA | B
npouecce.

B TunuuHeIX BapuaHTax OCYLIECTBJEHUS, ONHMCAHHBIX BBIIE, B KaXKIAOM Cllydae
IPENyCMOTPEHO, YTO M3MEHSIOLAsACA CO BPEMEHEM Cuja, IMONepedHas MpPOAOJIBLHOMY

HaNnpaBJIeHUIO 30H7Aa 1, neidcTByer Ha 30HA | JAHCTANIBHO OTHOCUTENBHO Oyoka 2

2
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yJIBTPa3ByKOBOrO mpeodpazoBaress. Our. 9 mokaspiBaeT TUMUYHBINA BapUAHT OCYINECTBIICHHS
HACTOSIIIETO M300peTeHNsl Ha BUAe COOKY M YaCTHMYHO B pa3pe3e, Ha KOTOPOM U3MEHSIOIAsACs CO
BPEMEHEM CWJIA, [EUCTBYIOIAsi B IIONEPEYHOM HANPABJIEHUM, JEUCTBYeT Ha 30HA 1
NPOKCHUMAJIbHO OTHOCUTENBHO OJI0Ka 2 yIIBTPa3ByKOBOIO MpeoOpa3oBaTes.

Kak mnokazano Ha ¢ur. 9, Ojok 2 yJabTPa3ByKOBOrO MpeoOpa3oBaTesisi COMEPIKUT
yJIBTPa3BYKOBOW TmpeoOpazoBaTesib 5 u pactpyd 6. YibTpa3BykoBoW mpeoOpasoBarenb 5
COZIEPKUT MHOXKECTBO IbE303JEKTPUUECKUX B3JIEMEHTOB 63, HAJOKEHHBIX OAWH HA JAPYroi B
NPOJOJIbHOM HAINpPABJIEHHUH, [JIsl TEeHEpaLWu YJIbTPa3BYKOBBIX Kosebanuil. Pactpyd 6 u
yJIBTPA3BYKOBOUM TMpeoOpa3oBaTeib 5 HMEIT CKBO3HOE OTBEPCTHE 7, KOTOpPOE SIBIISETCS
HETIPEPbIBHBIM B MPOJOJIBHOM HAIPABJIEHUH U Yepe3 KOTOpoe 30HA | HampaBisieTcs 3a OIMKHUHA
KOHELl YJIbTPa3BYKOBOT'O MPeoOpa3oBares S.

OTkyoHsITOIIEE  yCTPOMCTBO 64  pacmoyioK€HO  MPOKCHUMAJIbHO  OTHOCHUTEIBHO
yJIBTPA3BYKOBOTO MpeoOpa3oBareniss 5 W pa3MmemiaeTcss B Kopmyce 65, B KOTOpbId 30HA 1
NPOXOIUT 4Yepe3 OTBEPCTHE, OTLEHTPUPOBAHHOE CO CKBO3HBIM OTBepcTHeM 7 Omoka 2
yIIBTPa3BYKOBOIO mpeodpaszoBaTelsi. B BapuaHTe OCyLIeCTBIIEHHs, TIOKa3aHHOM Ha Qur. 9, 30H1
] umeer mpoxXoAsIMA B OCEBOM HAIPABICHHM HENPEPBIBHBIA KaHAl 9 Ui NPOMBIBAHUS U
HarnpaBJieH aX A0 OJIMKHEH CTOpPOHBI Kopmyca 65, riae pacnojioKeH mTyuep 25 i KperyieHus
LIJIAHTa, KOTOPBIN COEAUHSETCS ¢ KAHAJIOM 9 1151 IPOMBIBAHUS.

DnexTpoaBurarensp 66 pasMelaeTcsi BO BHYTPEHHEM MIPOCTPAHCTBE KopIyca 65, U cuia,
JNEHCTBYIOLIAsl B IONEPEYHOM HAIpaBJIEHUHW, IpWiIaraeTcss K 30HAY 1 mocpeacrsom
HKCLIEHTPUKOBOTO JHUCKa 67, KOTOPBIH MOXKET OBITh YCTAHOBIIEH B BO3BPATHO-TIOCTYNATEIBHOM
WINA HETIPEPBIBHOM BPALIEHUH 3JIEKTpOABUraTeaeM 66 1 mpu 5ToM yaapser 3081 1. B npunnune
OTKJIOHSIFOLIIEEe YCTPOMCTBO 64 MOMKET BMECTO 3TOr0 ObITh CKOHCTPYHPOBAHO C IHCKOM C
MIPOPE3sIMU UM COTJIACHO APYTMM TUIIMYHBIM BAPUAHTAM OCYIIECTBJIEHHUS, ONMMCAHHBIM BBILIE.
CkBo3HOE OTBepcTHE 7 CKOHCTPYHPOBAHO C JOCTATOUHBIM JOMYCKOM, TaK YTO OTKJIOHEHUS
30HAa 1, creHepupoOBaHHbBIE TAKUM OOpPa30M B MOMEPEYHOM HAINPABICHHH, MOTYT MEPEAaBaATHCS
NOCPEACTBOM OJIOKa 2 YIBTPa3ByKOBOIO MPeoOpa3oBaTesisi B TUCTAIIbHOM HAIPABIECHHH.

Taxkum 00pa3oM, C OIHOW CTOPOHBI, YAap MOXKET NMPUJIaraTbCs K 30HAY | IJIs1 BBEIEHHUS
NoAO0HON yaapy CUJIbL, a, C APYTOi CTOPOHBI, BPAIIEHHE SKCIIEHTPUKOBOTO TUCKA TAK)KE MOKET
IEeWCTBOBAaTh Kak HecOaJaHCHUpPOBaHHAS WM LEHTPOOEKHAas Macca, KOTopas MOCPEICTBOM
3NeKTpoABHUraTenss 60, yCTAaHOBIEHHOTO B Kopmyce 65, ycraHaBiuBaeT OJIOK, 0Opa3oBaHHBIN
OTKJIOHSIFOLIIMM YCTPOHCTBOM 64 M ONOKOM 2 yJIBTPa3BYKOBOTO INpeoOpa3oBaTens, M, TaKHUM
oOpa3om, OmmkHEW dYacTbl0 30HAA |, B JONMOJHUTENbHbIE KOJieOaHUS B TOMEPEUHOM
HANpaBJIEHUH, YTO B OOIIEM IPENCTABISAET HU3KOYACTOTHBIE KOMIIOHEHTBI IO CPABHEHUIO C

yAapHBbIM BO30YKAEHHEM. DTO MOKET aHAJIOTUYHO MepeIaBaThCsl Ha NajdbHUN KOHen 4 30H1a | u
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OTKJIOHSITb €ro B TNONepedyHoM HampasieHnH. OTKIOHsOmEe YCTPOHcTBO 64 U Onok 2
yJIBTPa3ByKOBOTO MPEo0pa30oBaTelisi MOTYT PAa3MELIAThCs B OKPYKAIOIIeM Kopryce (He MoKa3aH),
KOTOPBII MOKET OBITh CKOHCTPYHUPOBAH KaK PYKOATKA, M OHU MOTYT OBITh YCTaHOBJIEHBI B HEM
yIpyToO, HalIlpuMep.

CornacHoO IeBSTOMY TUITMYHOMY BapHaHTy OCYIIECTBJICHUs, TOKa3aHHOMY Ha ¢ur. 10a u
106 Ha Buzme C JBYX CTOPOH, NHOBEpHYThIX Ha 90° OTHOCHTENbHO IpYyr aApyra, Onok 2
yJIBTPa3ByKOBOTO MpeoOpa3oBaTesisi MepeMeliaercs, ¢ MOMOIIbIO MPUBOIHOIO YCTpOHCTBa 68,
KOTOpOE JIEeHCTBYeT MEXIY OKpPYKAKMIMM KopmycoM 69 u OJoOKOM 2 yIBTPa3BYKOBOTO
npeoOpaszoBaTesisi, B BO3BPATHO-IIOCTYATEIbHOM BpPAILleHUH BOKPYT ocu 70, KOTOpas SIBISIETCS
NOTIEPEYHON OTHOCHTENIbHO MPOAOJIbHOW OCH 30HHAa | U KoTopas mnepecekaer OJok 2
yJIBTPa3BYKOBOIO TpeoOpaszoBaTeNisi B LEHTPAIbHOW uacTH. J{si 3TOH Lenu NpUBOJHOE
YCTPOWCTBO 68 MOXKET COAep KaTb, HAPUMEpP, JUHEWHBIA NPUBOA, TaKOH KakK COJIEHOUA C
3aMEHsIEMbIM  JKEJIE3HbIM  CEepAEUYHHUKOM, Ib€30ABUraTeNlb WJIM  3JEeKTPOJABUraTelb C
KPUBOILUIIHBIM NIPUBOZIOM, B pe3yJIbTaTe HEro M3MEHSIIOINAsICsl CO BPEMEHEM IolepeyuHas cuia
HETIPepbIBHO TNpHiaraercsi K OJNOKy 2 yIIbTPa3BYKOBOro mpeoOpa3oBarens, B YaCTHOCTH,
YepenyroInascs Cuila, HalpaBleHHas BBEPX W BHU3. M3-3a BpameHus 6yioka 2 yapTpa3ByKOBOTO
npeoOpaszoBaTess, KOTOPOe TeHEepUpyeTCst TaKUM 00pa3oM, 30HA | OTKJIOHSETCS B MOMEPEYHOM
HAINpaBJIEHUH B CBOEH OJIFDKHEH 4acTH, B Pe3yJIbTaTe Yero Tak)Ke MOKET BOZHUKATh MOMEPEYHOe
OTKJIOHEHHE JJaJIbHEro KOHIA 30Ha 1.

B onucanuy Belllle TEPMUHBI «BEPX» U «BHU3)» CIEAYET IOHUMATh TOJbKO CO CCbUIKOM Ha
npescTaBieHne Ha (purypax; B 3aBUCIMOCTH OT OPUEHTAIMH YCTPOWCTBA, MPU3HAK, OMUCAHHBINA
TaKUM O0Opa3oM, TaKKe MOXET ObITh OpPUEHTHPOBAaH MoO-Ipyromy. TepMuH «OOKOBOI»
UCTIOJIB3YETCs CO CChUIKOW Ha MPOJOJIbHYIO MPOTSDKEHHOCTh 30HAA 1 M, B YaCTHOCTH, O3HA4aeT
OOKOBYIO TOBEPXHOCTD IIMJIMHIPHYECKH CKOHCTPYHPOBAHHOTO 30Ha 1.

JLJist SICHOCTH He BCe HOMepa MO3UIMi ToKa3aHbl Ha Beex (urypax. Homepa nmo3unumii, He

MOSICHEHHbIE OTHOCUTETBHO (PUTYPBI, UMEIOT TAaKOE JKe 3HAYeHHe, YTO U Ha IPYTUX PUrypax.
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Ilepeyenb HOMEPOB MO3ULIAIN

1 30H]

2 OJIOK yJIBTPa3ByKOBOIO IpeoOpa3oBaTes
3 ONMVKHSS 4aCTh

4 JaJIbHUN KOHeL]

5 yJIBTPa3BYKOBOM MpeoOpa3oBaTesib
6 pactpyo

7 CKBO3HOE OTBEPCTHUE

8 branen

9 KaHaJ JJIs1 IPOMbIBAHUS

10 ONVKHUH KOHEIT

11 cTpenka (MPOIOJIbHOE HAIIPABJICHHE)
12 JIMHENHBIN NPUBOJ

13 pama

14 NBOVHAsI CTPEJIKA

15 LITOK ITOPIIHS

16 BHYTPEHHsIs1 CTOPOHA

17 BHYTPEHHsIs1 CTOPOHA

18 o0iacThb ynapa

19 obnacTh ynapa

20 IJIaCTUHYATAs MPYKUHA

21 MOJIOTKOBBIH IIPEPbIBATEND

22 3JIEKTPOMArHUT

23 NBOWHAs CTPEJIKa

24 KPEMEeXHbI KPOHILITEHH

25 LITYLIEP IS KPEIUIEHUS LIJIaHTra
26 MHOIKJIFOYEeHNE TUTaHUS

27 pama

28 JTUCKOBBIN KyJIa4OK

29 pOJIUK

30 HaIpPaBJISIOLIEE YCTPOMCTBO

31 Ipy>KUHA

32 KOHTPOJIbHasA IOBEPXHOCTh

33 BaJl IBUTaTeJIs
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DPOPMYJIA H3OBPETEHUA

1. YCTpOoUCTBO AJIsl IUTOTPUIICUH, COEPIKALLEE:

- yAnuMHEeHHBIH 30H] (1), KOTOpBI BCTABJISIETCS BO BHYTPEHHHME OOJIACTH Teja YeJOBEKa
UJIA KUBOTHOTO, U

- y3e&l MPUBOZA, PACMOJOKEeHHbIH Ha OmmkHel vactu (3) 3oHzma (1) u cayxammit ams
otkjoHenus 30H1a (1),

- mpuyeM y3eJ TpuBoma comep:kut OJiok (2) yabTpa3sBYKOBOro mpeoOpasoBaTenis s
BO3OYKIEHHsI YJIbTPA3BYKOBBIX KOJIEOAHUH B HANPABJIEHUH TMPOJOJBHONH MPOTSIKEHHOCTH
3oH#a (1),

- W y3e]1 TPHUBOJA CONEPKHUT OTKIIOHSIOIIee YCTPOHCTBO (64) N TPUIIOKEHUS
U3MEHSIFOIIENCsT CO BpeMeHeM CUJbl K 30HAYy (1) B HampaBiIeHWHU, MOMEPEYHOM IMPOAOIBHOM
NpOTsDKEHHOCTH 30HAA (1),

OTJIMHAIOLIEECs TEM, YTO

- OTKJIOHSIFOIIIEE YCTPOUCTBO (64) CKOHCTPYHPOBAHO IS MPUIIOKESHHS U3MEHSIFOIEHUCS CO
BPEMEHEM CHUJIbI ITyTEM yzapa, MpuiaraeMoro k OOkoBoi# mosepxHocTy 30HAa (1) mocpeacTsom
IO MEHBIIEHN Mepe OHOrO YAAPHOIO 3JIEMEHTA.

2. YCTpOWUCTBO M JIMTOTPUIICHMU MO M. 1, OTIMUaromeecs TEM, YTO PEryJIupyeTcs
4acTOTa W/MJIM UHTEHCUBHOCTb U3MEHSIIOIIEINCS CO BpEMEHEM CHJIBL.

3. YCTpOUCTBO AJIsl IUTOTPUIICUU IO 1. | WK 1. 2, OTJIUYAKOIIEECs TEM, YTO MO MEHbIIEH
Mepe OIUH YAApHBIH 3JIEMEHT CKOHCTPYUpPOBaH Kak TapaH WiId MoOJoTok (21), koropsbli
HepeMeInaeTcs MoCPEeICTBOM IIPUBOJHOTO YCTPOICTBA, YTOOBI OKa3aTh yaap Ha 30HL (1).

4. YCTpONCTBO AJIs1 TUTOTPUIICUU MO M. 1 UK M. 2, OTIMYAIOIIEECs TEM, UYTO MO MEHbLIEH
Mepe OIMH YIapHBIN 3JIEMEHT CKOHCTPYMPOBaH B Bune pambl (13, 27), koTopas nepemernaercs
NOCPECTBOM MPUBOAHOTO YCTPOKMCTBA, WM B BuIe Aucka (44, 51) ¢ mpopes3siMu, KOTOPBIi
nepeMenaeTcs MoCPEACTBOM MPUBOJHOTO YCTPOMCTBA, YTOOBI OKa3aTh yaap Ha 30HA (1).

5. YCTpOMCTBO i TUTOTPUIICUU TIO M. 3 WU 1. 4, OTJIUYAIOIIEECs TEM, YTO NPUBOAHOE
YCTPOMCTBO CKOHCTPYUPOBAHO Kak JuHeWHbIH mnpuBox (12) wiam B BUIE MOJOTKOBOTO
MpPEePbIBATENSL.

6. YCTpONCTBO AJIs IUTOTPUIICHH MO M. 3 WK 1. 4, OTJIUYAKOLIEeCs TEM, YTO NPUBOJHOE
YCTPOHCTBO CONEPKUT AMCKOBBIA KyJIa4doK (28), necTBYIOMUI Ha CHITY CIKaTHs MPYKUHBI, W
KPUBOLIUMHO-TION3YHHBIM ~ MEXaHU3M, KOTOPbIM  MOXET MNPUBOAUTBCS B  JEHCTBHE
snekTpoasuraresieM (34, 66), nmbe3oaBUTATENIEM, THEBMATHYECKUM JBUTATENIEM K TYpOHHOM,
WIN COAEPXKUT siekTponsurarenb (34, 60), KOTOpPbI MOXET KOHTPOJHPOBATHCA IS

BBITIOJIHEHUS BO3BPATHO-MIOCTYIIATECJIbHOTO ABUXKCHUS.



7. YCTpOUCTBO AJIsl AUTOTPUIICUU 1O 1. | miu 1. 2, OTAMYaroieecs: TeM, 4YTO IO MEHbILIER
Mepe OAWH yJapHbIH 3JIEMEHT CKOHCTPYHPOBAH KaK MAcCCHUBHOE TeJIO, KOTOpPOe MepeMeIlaercs
NOCPEICTBOM NPHUBOIHOTO YCTPOWCTBA MO KPYTOBOM TPAaeKTOpUH, YTOOBI OKas3aTh ynap Ha
30H7 (1).

8. YCTpOWCTBO AJIS IMTOTPUIICHH 110 JIFOOOMY U3 IPEAbIAYIIHUX MyHKTOB, OTIHYAIOLIeecs
TEM, YTO OTKJIOHSIIOILIEE YCTPOHCTBO (64) I MPUIOKEHUS] M3MEHSIFOLIENCS] CO BPEMEHEM CHJIbI
Kk 30HOY (1) CKOHCTPyHMpOBaHO B BHIE HECOAJAHCHPOBAHHOIO 3JIEMEHTA, KOTOPBIH MOXKET
NIPUBOJIUTHCS B IEHCTBHUE MOCPEICTBOM MPUBOIHOTO YCTPOUCTBA, UM B BHJIE SKCIIEHTpUKA (67),
KOTOPBINA MOXKET MPUBOAUTHCS B JEHCTBHE MOCPEACTBOM IIPUBOIHOTO YCTPOHCTBA.

9. YCcTpoHCTBO Al IUTOTPHUIICHH 110 M. 7 WK M. 8, OTIMYAIOLIEECS T€M, YTO MPUBOIHOE
YCTPOUMCTBO COAEPKUT djiekTpoasurarenb (34, 60), mnbe3oaBUTraTeNlb, IMHEBMATUYECKUN
IBUTaTeNb, TYPOHHY WIN 3JeKTponBurareib (34, 66), KOTOPbI MOXKET KOHTPOJIHPOBATHCS IS
BBITNOJHEHUs] BO3BPATHO-IIOCTYNATENbHOIO IBUKEHUS.

10. YCTpoOHCTBO IJIsi JTUTOTPUIICHU MO JI0OOMY W3 M. 3-9, OTIUYArOINeecss TEM, YTO
JABUTATE]Ib MPUBOIHOTO YCTPOMCTBA COSUHEH C OTKIIOHSIIOIIUM yCTPOUCTBOM (64) MOCpeacTBOM
ruOKOro Baa.

11. VYcrpoHcTBO [1JIs1 JUTOTPHUIICHM TIO JIEOOOMY W3 MPEABIAYIIUX MYHKTOB,
OTJIMYAOINEECs] TEM, YTO OTKJIOHSIOLIEE YCTPONUCTBO (64) pacronaraercst TakuM o0pas3oM, YTO
U3MEHSIOIAsACS CO BPEMEHEM cuja AeWCTByeT Ha 30HA (1) B HampaBlieHHH, MONEPEYHOM
IPOZIOJIBHON MPOTSKEHHOCTH 30HAA (1), MUCTanbHO OTHOCUTENBHO OJoKa (2) yIBTPa3ByKOBOIO
npeoOpa3oBaTelIsL.

12. YcTpoiicTBO AN TUTOTPUIICHH O JroOomy u3 mm. 1-10, oTiuyaromeecst Tem, 4To
3oHA (1) mNpoXomuUT B MPOKCUMAJIbHOM HampaBjieHUH 3a OJok (2) yJIbTPa3BYKOBOTO
npeoOpaszoBaTesisi, 1 TEM, YTO OTKJIOHSIOIIEe YCTPOHCTBO (64) pacmosaraercss TakuM o0paszom,
YTO M3MEHSIOMIAsICS CO BPEMEHEeM CHila NeiicTByeT Ha 30HA (1) B HampaBiIeHUH, MOMEPEYHOM
NPONOJILHOW  MPOTSDKEHHOCTH 30HAa (1), TPOKCUMabHO OTHOCUTENBHO Oioka (2)
yJIBTPa3BYKOBOTO IPE00pa3oBaTes.

13. YcTpolicTBO ISl TUTOTPUIICHH 10 JiroOomy u3 mmn. 1-10, oTnuvarommeecss TeM, 4TO
OTKJIOHSIFOIIIEe  YCTPOMCTBO (64) pacmonokeHO [Uisi TPWIOKEHHs CHIbl K OJoky (2)
YJIBTPa3BYKOBOTO MPeoOpa3oBaTesisi, YTOObI MPUKIIAABIBATE H3MEHSFOIYIOCS CO BPEMEHEM CHITY
K 30HAY (1) B HanpaBJIeHUH, TONEPEIHOM MPOAOJIBHON MPOTsLKEHHOCTH 30HAa (1).

14. VYcTpoHCTBO [IJIs1 JIMTOTPHUIICHM TIO JIIOOOMY W3 MPEABIAYIIMX IYHKTOB,
OTJMUarolmeecs: TeM, 4Yro OJjok (2) yIbTpa3BYKOBOrOo TmipeoOpasoBaresisi YCTaHOBJIEH C

BO3MOXKHOCTBIO ITEPEMEIIEHHUS B OKpykKaroieM kopmyce (36, 69).



15. YerpoiictBo ana jurorpuncuud mo m. 14, ornmuaromeecst TeM, 4to Onok (2)
yIIBTPa3BYKOBOrO IpeoOpa3oBareisi YCTaHOBJIEH YIPYro B OKpykaromem kopmyce (36, 69)
W/1u MoBOPOTHO BOKPYT ocH (70) moBopoTa, MonepeuHoi NpoIoJbHON MPOTSKEHHOCTH 30HAa
(1).

16. YCTpOWCTBO Jjsi JIUTOTPUIICUM MO JIOOOMYy U3 MPEAbIIYIIMX ITyHKTOB,
OTJIMYAOINEECs] TeM, UTO y3eJ MPUBOJA CKOHCTPYUPOBAH JIi MPUJIOKEHUS IOMOJHUTEIbHON
M3MEHSIOIIEHNCs CO BpeMEHeM CHIIbI K 30HAY (1) B JONMOJHUTENBHOM HAIPABJIEHHH, TIONEPEUHOM
TPOZOJILHOW MPOTsKEHHOCTH 30HAa (1).

17. Cucrema niist TUTOTPUTICHH, COZIEPIKAIIAS

- YCTPONCTBO AJIsl TUTOTPUIICHH COTIIACHO JTIFOOOMY M3 MPENbINYIIHX MyHKTOB U

- DHJIOCKOI, MMEIOIIUI KaHal Jjisi BCTaBkU 30HAA (1) BO BHyTpeHHHe O0NacTu Tena
YeJIOBEKA WJIN )KUBOTHOTO, ITPHYEM

- KaHaJI MMEET TaKue pasMephl, 4TOObI MO3BOJHUTH MONEPEUHOe OTKIOHeHHe 30HAa (1),
BBI3BAHHOE H3MEHSIIOLIENHCS CO BPEMEHEM CHUJION, B HANpPABJEHHUH, MOMEPEYHOM MNPOIOIbHON
npoTsDKeHHOCTH 30H/2 (1), uTOOBI MepenaBaThes K AajbHeMy KOHILY (4) 30H7a (1).

18. Cioco0 paboThe! ycTpoicTBa IS TUTOTPHUIICHH, COAEPIKAIIEro YAINHEHHbIH 30H (1),
B KOTOPOM

- 30Ha (1) B OmmwxkHe# wactu (3) BO30OyXKHmaercs A BBIMOJHEHUS YJIBTPa3BYKOBBIX
KoneOGaHWil B HANpPaBICHWU MPOAOJBHONH MNpPOTsHKEHHOCTH 30HAma (1), mpuuem 5TH
yJIbTPa3BYyKOBBIE KoJieOaHus nepenaroTcs no 30Hay (1) k nampHemy koHIy (4) 3oHxaa (1), u

- B OmmkHel dactu (3) M3MEHSIoIasics CO BpeMeHeM cuila mpuaraercs kK 3oHay (1) B
HAaIpaBJIEHUH, MTONIEPEYHOM MPOIOJIBHON MPOTSLKEHHOCTH 30HAa (1), M monepeyHoe OTKJIOHEHHE
3oH7a (1), BbI3BaHHOE TakUM 00pa3oM, nepenaercst no 30Hay (1) Ha mampHUI KoHen (4) 30HIOA
(1),

OTJIMYAIOIIHUIICS TEM, UTO

- U3MEHSIOLIASICS CO BPEMEHEM CHJIa TIPUKJIAIBIBAECTCS TIyTEM yIapa, MPUKJIIAIbIBAEMOTO K

6okoBoii moBepxHOCTH 30HAA (1).
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