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INNPUMEHEHUE YJIbTPA3BYKA B IIPOLIECCE U3IOTOBJIEHHS BUHA

Ilens n3o0perenus

Hacrosimee u306peTeHne OTHOCUTCS K CIOCO0Y, MOAYIIIO U 00OPYAOBAHHUIO IJIS
OKCTPAKLIHWH COCJIMHECHUH W3 BHHOTpazga C I[IOMOIIBIO YIBTPa3sByKa 3B IIPOLECCE
IPOU3BOJICTBA BHHA.

B uacTHOCTH, HacTosliee H300pPETEHHE KacaeTcs Inepeaadd (PeHOIbHBIX
COeIMHEHHH, OTBETCTBEHHBIX 3a IIBET, OT KOXHIBI K XHAKOH Macce (Cycio) mocie
JIABKA BHHOTPaJa, MCIIONB3YS JUId 3TOro cnocod u o0OOpylOBaHME HA OCHOBE
YJIbTPa3BYKOBBIX TEXHOJIOIHH.

B wuwactHOCTH, HacToslmee U300pETEHHE T€HEPUPYET YIBTPAa3BYK, KOTOPEIA
CIIy)XUT OCHOBaHHEM JUJIi BO3HHUKHOBEHHS Takoro (peHoMeHa Kak KaBHTalus, ¢
IIOMOIIBIO KOTOPOH pa3phIBAIOTCS KJIETKH KOXHIBL, a (DEHONBHBIE COCIUHCHHS,
OTBETCTBEHHBIC 3a IIBET, BXOAAT B XUJKYIO CPELy IS MHTErPAllid B YKa3aHHOH cpene
U YJIy4llIeHHs 1[BETa BHHA.

YpoBeHb TeXHHKH H300peTeHHS

LIBeT BHHA SIBISETCS OJHUM M3 Haubojee BHICOKO OIEHHBAaEMBIX ICTpeOUTENEM
OpPTaHOJIENTHYECKHX MapaMeTpoB, TaK Kak IO HEMY MOXHO Yy3HaTb O IIpoIlecce
IPOHM3BOJCTBA BHHA, €T0 BBIACPKKE U BO3MOXHBIX HefocTarkax. C TeUeHHEM BPEMEHH
H B CBA3H C MpoLeccaMH OKHCJICHUs Oeyble BMHA 0OpeTaroT TYCKIBIH OTTE€HOK BpOIE
30JIOTHCTO-KENTOTO. TO 5Ke OTHOCHTCS KaK K PO30BBIM, TaK U KPACHBIM BHHAM, SIPKOCTb
HX I[BETOB YMEHBINACTCS C TEUCHUEM BPEMEHH.

[[BeT mpencTaBiseT OCOOBIH HHTEpeC B KpPacHBIX H DPO3OBBIX BHHAX BBHIY
9KOHOMHMYECKUX 3aTpaT A SKCTPaKIHH (PEHONBHBIX YaCTHALl K3 KOXHLBI, KOTOpas
CONEPHUT (EHONIbHBIE COCTAHEHHS, OTBETCTBEHHBIE 32 OKPacKy BHMHA. ODTH BEINECTBA
BJIMSIFOT HE TOJBKO HA IBET, HO ¥ HA BKYC, apOMAT, TEPIIKOCTh U ITOCIEBKYCHE.

CrpynnupoBaHHBIE  4YyXXEPOJHBIE BEIIECTBA HA3BIBAIOTCS  (PEHONBHBIMH
COCOMHEHHUSAMH, KITaCCU(MUITUPOBAaHHBIMHY CJIEAYIONUM 00pa3oM:

e HedmaBOHOUIBI: CTUIROEHB! U PEHOIBHBIE KUCIOTHI;
e  (IaBOHOMMIBI: AHTOLUAHBI, (ITaBOHOIE], (IIAaBOHOHOJIBI H (DIaBOHBI.

Cpenn HMX eCThb COEQMHEHHsS, KOTOPHIE BIMSIOT Ha 1IBET KPACHBIX M PO30BBHIX
BMH, B pe3yJbTaTe KOTOPBIX OOpa3ylOTCs OpaH)XeBbIH, KPACHBIH, (HONECTOBBIA HIM
CHHHI I[BETA, & TAKXXC aHTOLHAHBI H MATMEHTHI, IOJyYECHHBIE U3 KOIMIMEHTAIUN HIIH
KOHJICHCAIMOHHBIX [IPOIIECCOB.

[lepenaya ¢eHONBPHBIX COENUHEHMH, OTBETCTBEHHBIX 3a LBET, M3 KOXMWILI B
KUIKYI0O Maccy (Cycio) TIoclie mpolecca JaBKH TECHO CBS3aHAa C CBHIPHEBBIMHU

MaTCpuallaMi H HUCITIOJIb3YCMBbIMH BI/IHI/I(I)I/IKaIII/IOHHbIMI/I METCOOaMH, a TaKXKC Ha TaKYIO
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liepefiaty B 3HAUUTCILHON Mepe BIHSIOT pasHooGpasHe, CIENOCTh U pasMep BHHOTpaja.

Tpannuuonnsli mpouece Manepauun wiu Bbopno mHaummaercs torma, xorma
BUHOTPA/I H3MEITBYACTCS, HO 0COOEHHO I (DEKTHBEH C HAYANIOM CIUPTOBOTC GPOIKEHH.
Ilocne pasnuBa mo Goukam u mocnenyroweit HHOKYJISLMH HEOOXOAUMO HPOU3BECTH
3a00p JKHAKOCTH M MIXKAX, TAK KaK TBEpAas Macca, pacnooxeHHas B BepXHeH 4acTH
pesepByapa, oOpasyrolas Wanky, BCTyIasi B KOHTAKT C CyCJIOM, Jeas ero LBeT spye.

Buna, mpousBeneHHBIE 3TUM CHOCOGOM, OTHOCATCS K BBICOKOKAYECTBEHHEIM
HamKTKaM. TeM He MeHee, 4TOGBI MPOBECTH TPAIMIMOHHYIO MALEPALHIO TpeOyloTCs
KPYIHbIC (HHAHCOBBIE BIOXEHHS I MPHOGpETEHHs pe3epByapoB, OCTATOYHAS
TUIOMANG ML UX yCTAHOBKH, KBaTH(QHUMPOBAHHBIA MepcoHan u T.4. Kpome Toro, mis
TIONYHCHHsA XOpPOIICro INpOAYKTa, Mauepanus AOJDKHA IPOU3BOAUTHCS B TEUECHHE
HECKOJIBKHX JIHEH, & 3TO TO KONHYECTBO BPEMEHH, KOTOPOEe BHHHbIA 3aBOJ{ HE BCEria
MOXET BBIACIHTE U3-3a MEXaHH3aUMH YOOPKH ypoixkas BAHOTPaa.

CyIeCTBYIOT albTEPHATHBHBIE METOJIbL, KOTOPBIC HAlpaBJIeHBl HA yIyYIICHHE
BBIXONIA  MANCPALUM, TO €CTh, OBICTPYIO SKCTPAKUHIO (EHONBHBIX COEIUHEHHE,
OTBCTCTBEHHBIX 3a IIBET, BCJIEACTBHE PE3KOIO NOBBIMICHHS TEMIIEPATYPHI, KaK B CIIydae
¢ (pepmenTaTHBHOM Malepamueit "GrIcTpOE pacipenne” M "TepMOBHHL(pHKAIHA",
WA B IIPOTHUBHOM Cly4ae MEIUVICHHOE ylaleHHe KpacsllMX BELIECTB, TPA KOTOPOM
flacta ocraeress Ipu Temneparype Hmwike 10 °C, mpomecc, W3BECTHBIH Kak
"KpHoMarepanus'.

B opouecce "GpicTporo pacumpenus” naBieHbii BUHOIpax (BHHOrpamHas
[1acTa) IOJBEpraercs BO3AEHCTBHIO Temneparypel 10 90 °C ¢ mocnenyromum
IOMCIICHANEM B BakyyM. Bmecte ¢ GuictpeiM oxnaxaendem (¢ 90 °C go 30 °C B
TEYEHHE NPHOIM3UTENBHO | CeKyHIBI) NPOMCXOINT paspylleHHe TKaHeH BHHOTpaja,
UTO IPOBOLMPYET Tiepenady coequHeHMd B cycno. O6opydoBaHMe I8 Takoro
PaCIIHPCHHST UMECT BEICOKYIO CTOMMOCTH B JIOIIOJIHEHHE K PacXofaM, CBSB3aHHBIM C
OJICKTPOSHEprueH, TpebyemMod ©pH  NPOM3BOACTBE Temia ®  xomoma. C
OPraHOJICITHYECKOH TOYKH 3PEHHs CYIIECTBYET PUCK MOTEPH apOMATOB. B pe3yabTare
HarpeéBa IIOSBISAIOTCA apOMaThl H3-3a yBENUYEHHS COCHHHEHHH, TAKHX Kak
runpookcumeTundypdypon (CMO).

"TepMoBuHM(UKanMs" moxpazymeBaeT HarpeB B ILEJIOM HIH YacTH
00pabOTaHHBIX MyYKOB BUHOTPaja TEpPeN CIHPTOBBIM OpOXEHHEM JUIS YIANEHHS BCEX
BO3MOXHBIX monmudeHonos. [locme Toro, xak ypoxaii BHHOrpaga GbLT IOABEPTHYT
BO3JIEHCTBUIO BBICOKHX TEMIEPATyp, UBET GYHET NPONOIDKATE 9KCTParupoBaThCs B

Hnponecce CIIMpTOBOTO 6pO)K€HI/Iﬂ, TaK KakK KOXHIa GYIICT OCTaBaThCsA B KOHTAKTE C
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CyClIOBBIM BHHOM. Tak e, kak u IPCABIAYIIAs METOAUKA, "TepMOBHHUDHKAIHS"
TIPEACTaBIIAET COOOH HEpepBIBHEIN Hpowecc, YBCIIMYUBAs PE3yJIbTATUBHOCTH KPACHOIO
BUHOTPAJIa, U SKOHOMHT €MKOCTh Pe3epByapa.

B memom, BuHa, mpomssenenubie METOIOM  TePMOBHHH(HKAIUH,
TIPCIHASHAYCHBl IV CMCLIMBAHHS C BHHAMH JIy4IIero KauecTBa, KOTOPEIE HMEIOT
JYQIIHE OPTaHOJIENITHIECKHE [TOKA3aTeH, HO Gojee HH3KYI0O MHTEHCHUBHOCTH IiBeTa. K
TakHM BHHaM OTHOCSTCS T€, B KOTOPHIX MOSBISIOTCS TPaBSIHUCTBIC, KXKEHBIE M
arpeCCHBHeIC  apoMatel 6e3 cpexecTH. TpebGyeMble 3KOHOMHYECKHE BJIO>KEHHS
SABJISIFOTCS BBICOKHMH.

Yro xacaercs "KpHOManepanun”, naBjeHbIi BUHOTPAJl MOCIE yAaleHUs
IUIOOHOXEK IOABEPraeTcs BO3AEHCTBHIO Temnepatypel o1 5 mo 10 °C B Teyenue
MUIATENPHOrO  1IEpHONa BpeMeHH, OKoio 10 npell, B TeyeHum KOTOPBIX KOXHIA
MEIICHHO [1epeiaeT (peHONMbHEIE coenuueHns. K HeocTaTkaM 3Toro METOJa OTHOCHTCS
TO, YITO OH HE SBJISIETCS. HENPEPBIBHBIM IIPOLECCOM, B KOTOPOM OXJIAXIEHHBIH YpoxKaii
XpaHUTCA B TEYCHHE ONPELESICHHOrO IEPHOJA BPEMEHH, Opexae 4YeM IepelTH K
Opoxenuto. Tpebyercs, uTo6bI NOABabl OBUTH CHOPOEKTHPOBAHBI TAKHM o6pazom,
9TOOBI OHM MOIIH GBI XPaHHUTH GOJIBIIHE OOBEMBI, KaK CHIPES, TaK M NPOAYKIHH B
[IpoIIeCCe IPOU3BOJICTRA.

U3BecTHEI Takxke HempepbiBHBIE IIPOIECCH] VIS OKCTPAKIHH KOMITOHEHTOB M3
TBEPABIX MAaTCpHANlOB IIYT€M MPUMEHEHHs YIBTPa3ByKa, XOTS 3TO He chenuduka
BHUHH(DUKAIMOHHBIX  mporieccoB. Bce  oHH OCHOBaHbl Ha  HCIIOJIB30BAaHUU
npeobpasoBarenell THNa "cCTepikeHB", HA3BIBAEMBIX TaK)X€ COHOTPONAaMH, B KadyecTBe
[IMHTE€POB; COHOTPOBI KOTOPBIE TAKIKE IIOTPYIKAIOTCS B INPORYKT IIPH POU3BOJCTRE.

Tax, manpumep, B marentHO#f 3asBke WO 2008/074072 ommcan mpouecc
OKCTPAKIHH, B KOTOPOM NPOJYKT IIPH IIPOU3BOACTBE 06TEKAET COHOTPOJ, U3TYYAIOIIHIA
BBICOKYIO SHEPrHI0 W HH3KOYACTOTHBIE YIIBTPA3BYKOBBIE BOJIHbI (LFHP-US). Kpome
TOTO, B IAHHOH 3asBKE HCIOIb30BAHHE HH3KMX YACTOT/BBICOKHX SHEPrUil yILTpa3ByKa
COYETACTCs C HArpeBOM NPOAYKTa IpH o6paboTKe s 9KCTPAKIMH KOMIIOHEHTOB. B
Ka4CeCTBE MPHMEpA, OTIMCHIBAETCS METOXN, MCIONB3YeMBIH s 9KCTPAaKLMK IIBETA M3
KPacHOro CToI0BOr0 BUHOIpaJa, KOTOPBIH HE ABJISETCS IIPOIECCOM OpOIKEHHS, TaK KaK
OpOXeHHe CTONOBOIO BHHOIDaJa 3alPEMICHO, HANpPHMEP, KaK 3TO YKa3aHo B
[TOCTAHOBJIEHUU COBETA (EC) Ne 479/2008 ot 29 anpeinsa 2008 roxa no obuieit
OpraHM3anMy PHIHKA BUHA.

C npyroif CTOpOHEI, B MaTeHTHOH 3asBke WO 2006/099411 onucan cmoco6

JOOBIMM MAC/a H3 KODKH IMTPYCOBBIX, B KOTOpoM 00pabaTsIBagMBIi MPOIYKT (cMeCh
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BOJbl M HHUTPYCOBBIX KOPOK) OOTEKAaeT COHOTPOJA, NOTPYXEHHBIA B YKa3aHHOM
IPOAYKTE, CO37aBasi BEICOKOIHEPIeTUYECKHUE YIbTPa3BYKOBEIE BOJIHEI.

Kpome toro, poccuiickuii Ilatenr RU 2 104 733 C1 BkiodaeT BO3MOXHOCTB
IPOBEACHUS OKCTPAKUMM TBEPABIX MAaT€pUaIOB M3  PACTUTENBHOTO  CHIPHS,
PacTBOPEHHOI'O B 3TAHOJIE, C HCIIOIb30BAHUEM COHOTPO/IA, MMOI'PYKEHHOT'O B YKa3aHHBIH
cnupToBOH pacTBOp. K yka3aHHOMYy pacTHUTEIbHOMY CBIPHK) OTHOCSTCS: KEHBIICHbD,
LBETHI H 1710161 OOAPBIIIHUKA, 3Bep000H U MyCTHIPHHUK.

Tem He MeHee, OSTH MPOIECCH, XapaKTePU3YIOUIHECS HCIOIb30BaHHEM
COHOTPOHA,  MOIPYXEHHOr0o B  JKHIKYIO Maccy, HMEIT mpobieMy ¢
IIPOU3BOJUTENBHOCTEIO, KOTOpas cocraBiasieT MeHee 80%. IlpousBoautenbHOCTD
II0JPa3yMeBAeT COOTHOLIEHHE MEXAYy MNOTpeOIsIeMOi JIEKTPHYECKOM HHeprued u
IIPOM3BOJCTBOM YJBTPa3BYKOBBIX BOJIH, M BbIpaxxaercs B %. B ciryuae ucnoss30BaHus
COHOTPOJOB, IpeoOpa3oBaTeslb HCHONB3YeT TONbKO 80% DIEKTPUUYECKON SHEpIuH,
II0Jy4aeMO#l OT reHeparopa NpH NPOU3BOACTBE YNBTPa3BYKOBHIX BOJIH, a OCT&JIbHBIE
20% HcIoNb3yIoTCS /IS IPOU3BO/ICTBA TETLIA.

JlpyruM HeIOCTaTKOM COHOTpPOAA SIBJSIETCS TO, YTO OH BBIAEISET OGOJBIIOE
KOJIMYECTBO TEILIa B Ipornecce paboThl, B KOHTaKTe ¢ 0OpabaThIiBaeMbIM IMPOAYKTOM
MOxeT o0pa3zoBbIBaThCs ruppokcumetmidypdypon (IMP). 'M npencrasiser coboit
OUKIMYECKHH albJeruy, KOTOphli obOpa3yeTcs B pe3ysbTale paclIeIICHHs caxapa,
rIaBHBIM 00pa3oM, IyTeM JAerujaparaiud (pyKTO3Bl M TJIOKO3BI B KHCJIOH Cpeje,
0cOOEHHO KOI'Zla TeMIlepaTypa MOBBIAECTCS B TEUCHHE KOPOTKHUX IEPHOICE BPEMEHH.
ITo MaHHEIM 3KCIIEPHMEHTOB, NMPOBEAEHHBIX CO CBEXEIPUTOTOBIIEHHBIM BHHOTPaIHLIM
CYCJIOM, IIpH YCTOHYHMBOM BO3JAEHCTBHM Temreparypbl 65 °C B TeUeHHE KaK MHHHMYM
30 munyT, KoHIEeHTpaluss ' M® HaunHaeT BO3pacTaTh B YCKOPEHHOM mopsake. Eciu
TeMIlepaTypa YyBEJIMUYHBaeTCs, BpeMs Ipou3BoactBa ['M® pe3ko cHukaercs,
IPOHU3BOJ KOHLIEHTPALMHU BBIIIE 25 MI/KI' B TEYCHHE HECKOJIBKUX MUHYT.

VBenuuenne koHueHTpanuun I'M® B cycne, xoTopoe Oymer BIOCIEICTBHH
(epMeHTHUpPOBATECsI, 00pa3yeT HeXeNnaTejIbHbIe BBHDKKCHHBIC WM IOIKApPECHHBIE
apoMatel. BpenHoe Bo3zelcTBHE, OKa3pIBaEMOE Ha 370POBBE HEKOTOPBIX I'PHI3YHOB,
BBI3BIBACT ellle Oosblnee GeCTOKOHCTBO, COMIaCHO MCCIENOBAHHIO, poBeaeHHoMY (1)
Kanr X.M.; Yam I[1I.; Wltamon [.; Muukun C.; Apuep M.IL.; bproc, B.P.
Muununposanne U akTHBHPOBAaHHE 09aroB 00004HBIX a0eppPaHTHBIX KPHIT Y KPBIC 5-
THIPOKCUMETHI-2-(YypallbJIETHAOM B TEPMOJIM3HPOBAHHOM caxapose. Kapyunoz. 1993,
14, 773-775;2) baxus, H.; Monsen, b.; ®pank, X.; Caiinen, A.; I'mart, .

Tpancnoprepsl mnodeyHoro opraaudeckoro aHuoHa OAT1 u OAT3 saBustorcs
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IIPOMEXYTOUHBIM 3BEHOM KJIETOYHOTO HAKOIUIeHHs S-cynbpooxcumernndypdypona,
PEakTUBHOro,  He)pOTOKCHYeCKOro  MerabonuTra  mpoxykra  Maiispa  5-
ruapookcuMeTrndypdypona. buoxum. Papmaxon. 2009, 78, 414- 419, I'MO sasngercs
HHHUIHATOPOM M TIPHYMHOM paka TOJCTOH KHIIKH, HE(POTOKCHYECKHMX NPOLECCOB H
XpOMOCOMHBIX abeppauuii. Tem He MeHee, HamOonbuiee OECHOKOHCTBO MO IOBOAY
pHCKa JaHHOM MOIIeKyNnbl CBsi3aHO ¢ mnpeoOpasoBanuemM I'M® B CM® (5-
cynbhookcuMeTHIIQYphYpOI) BCIECACTBHE MYTAareHHOIO XapakTepa IIOCIEIHEro
(EABII, 2005. MueHHe Hay4HOrO COBeTa IO MUIIEBBIM NoOaBKaM, apoMaTH3aTOpaM,
TEXHOJIOTHYECKUM J100aBKaM M MaTepHajiaM, HaXOASAIIUMCS B KOHTAKTe C ITHIIEBHIMH
npoxykramu (A®K) no npocebe KOMUCCHH, CBA3aHHOW C OLIEHKOM BKYCOBOH IDYIIIBI
13: pypdyprtoBbie u GpypaHOBBIE IIPOU3BOAHBIE U O€3 NONOIHATENBHBIX 3aMECTHTEINEH
OOKOBOM IleNH, W reTepoaToMbl XHMHUYecKod rpymmsl. JKypran EABII, 2005a, 215,
1-73.). Tokcuunocte 'M® u ero mpou3BOIHBIX sBiseTcs Ooyiee BBIPAXKEHHOH B
OpraHHU3Me YeJIOBEKA.

Eme onna mpoOiema, cBs3aHHas C DJJIEKTPOAAMH, IIOTPYXEHHBIMH B
o0pabarsiBaeMbIil IPOAYKT, HECMOTPS HA paJUalbHYIO BHEIIHIOK 3Muccyio u LFHP-
US (yapTpa3ByK ¢ BHICOKMM HaIPsSHKEHHEM HU3KOH YaCTOTHI), 3aK/IIOYAETCH B TOM, YTO
JIaBJIeHBIHl BUHOTPaL MOXeT OydepH30BaTh YJIBTPa3ByKOBBIE BOJIHBI B IIpelenax
HECKOJIBKHX CAHTHMETPOB, UTO CHIKAET 3((EKTUBHOCTE Ipollecca.

Onucanune n3od6pereHust

3amauel HACTOSIIEr0 H300PETEHHUS ABJIAETCS NIPEAOCTABIEHUE criocoba, MOmyIs
1 000pyIOBaHUS I SKCTPAKLHK COSAMHEHUH U3 BUHOTpaja C IIOMOINBIO YIbTpa3sByKa
B BUHM()UKAIMOHHBIX IIPOIECCaX, KOTOPhIE MOXHO IPOBOJHUTEH HEIPEPBHIBHO C WM O€3
PELIUPKYJISIMA, C BBICOKOH 3(QEeKTHBHOCTPIO W YCTPAaHEHHEM HEXKEJIATENbHBIX
MOCJIEACTBHH.

Jlpyro#i 3amaueif HACTOSIIEr0 H300pETEHHs SBISETCS yCTpaHEHHE IpolieMm,
CYIIECTBYIOIIMX B COCTOSIHUH YPOBHS TEXHHKH.

Jlpyreie 1ead W JONOJHHATENbHbIE NPEAMYIIECTBA HACTOSLIETO H300pETCHHS
BLITEKAIOT U3 OIMHCAHMSI, TPUBEJECHHOIO HIDKE, IPHHMMAs BO BHUMAHHE [PHJIAaracMble
PHCYHKH H IIPHMEp MpPEANOYTHTEIIFHOTO BapHaHTa HCIOJIHEHHS, OINMCAHHOIO B
Ka4ecTBE WILIIOCTPAINH, HO HE OTPaHHYMBAsICh UMH.

IIpeobpazosarein, HCIONB3YeMbIE B CIIOCOOE U YCTAHOBJIEHHBIE B MOAYJIE, U B
000pyI0OBaHHH, BBITIOJHEHE! B (pOopMe "TIaCTHHBI", Ha3bIBAEMBIE TAK)K€ COHOIUIATaMH,
foJlee KOHKPETHO Nhe30KEpaMHUECKUEe MM MarHUTOCTPHUKIMOHHBIE COHOILIATHI, B

3aBHCHMOCTH OT JXCIacMOI'0 NIPpUMCHCHHA, TaK KaK MAarHUTOCTPUKITHOHHBIC COHOIJIATHI
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UMEIOT OOJBINYI0 MOIIHOCTH/KOIP(HUIMEHT IUIOman, YeM Ibe30KepaMHUECKUe
COHOILIIATHI.

Onn pacnosiokeHbl BOKPYT KaHasa, MPEeANIOYTHTENBHO TPYOBI, CY)KeHHOH Ha ee
KOHIAX, 4Yepe3 KOTOPBI TeuyeT MABIEHBIA BHHOTPAX, B COOTBETCTBHH OOKOBBIMHU
CTOPOHaMH MHOTOYTOJILHHKA.

ITpeobpaszoBareny MNIacTHHYATOTO THIIA COCJHHEHBI C KAHAJIOM Ha €ro
HApy)XHOH CTOpPOHE, TaK 4YTO OHM HE HaXxOmATCI B TPAMOM KOHTAKTe C
o6pabaTeIBa€MBIM CHIPBEM.

C TOYKH 3peHHs NPOM3BOJUTENIFHOCTH, IUIACTHHYATHIC MPeo0pa3oBaTed WK
COHOILJIATHI OTIMYAIOTCS OT CTEPXKHEBBIX IpeoOpa3oBarenell MM COHOTPOJOB, MMes
Oojiee BBICOKYIO MPOM3BOAUTEIBHOCTH OKOJNIO 95%. B mpOTHBOMONIOXKHOCTH 3TOMY,
COHOTpOIBI  SBISIOTCA  MeHee  3(pGeKTHBHBIMH, HMes  0ojiee  HH3KYIO
npoussBoauTenpHOCTE 80%. HecMorps Ha 3TO, COHOIUIATBI MPOM3BOIAT MEHBIIE
TEIUIOBOH DHEPIrUU, 4YE€M COHOTPOIbI; MOJ3TOMY KOMIIOHEHTBI COHOIUIATHI MEHBIIE
H3HAIIMBAIOTCS, TaKMM o0pa3oM, SBISIOTCS 0ojiee HaJEeKHBIMH B IPOMBIIUIEHHOM
[IPUMEHEHHH.

Kaxmasi coHOmIaTa CMOXET HOCTHraTh MOIMHOCTH, KOTOpas Oyner kojnebarbes
or 100 mo 5000 Br. Yucno coHOmIar Kaxmaoro MOmysis OyIeT BapbHPOBATHCS IS
JOCTYDKECHUSI YHEPrOeMKOCTH WJIM IIJIOTHOCTH MOIIMHOCTH OT 0,1 Br/em® - 500 Br/em® i
npeanourutensHo ot 0,15 Br/em® no 200 Br/em®. AMIIUTYAA YIBTPa3BYKOBOM BOJTHBI
konebnercs B nuanasone ot 1 - 100 Mkm.

CoHomyaTbl  pacmojJOXeHBI B MOLY/IAX.  MOIIHOCTH,  IOJydYaeMbIe
YJIBTPa3ByKOBBIM MOAYJIEM, COCTaBIAIOT 2 KBT - 10 kBT, MI0THOCTSE MOLIHOCTH MOXKET
BappupoBarscs oT 0,1 Br/em® - 500 Br/em® , peanoytutensso ot 0,15 Br/cem® 0 200
Br/cv’. JIMHA KaXmoro yJIBTPa3ByKOBOTO MOJIYJS H3MEHSETCS B 3aBHCHMOCTH OT
obbeMa IpoAyKTa, moJIeKamero o6padorke, B npeaenax ot 0,8 M g0 10 m.

B kaxxnoM ynbpTpa3zByKOBOM MOJyJie pa3MelIeHa KaKk MHHHMYM OJIH& COHOILIATa
U OJJMH F€HEPATOP, OTBETCTBEHHBIN 32 IOIY4YEHHUE SNIEKTPUUECKON SHEPIHH, U TIEpeaady
€€ K COHOILIaTe, e OHa npeolpasyeTcss B BHOPHPYIOUIYIO MEXaHUYECKYIO SHEPIHIO,
KOTOpasl II€peNacTCs Ha JaBIICHBI BHHOIPAJ, MHOTOYIOJIBHYIO CY)KEHHYIO Ha KOHIAX
TpyOKy, 4epe3 KOTOpYIO Te4yeT NaBJICHBI BHHOTPAM, & COEIHHEHHBIE COHOIUIATHI H
OKpyXaromass TpybOka JeHCTBYIOT B KayeCTBE 3all[ATHOTO M 3BYKOH3OJISIIHOHHOI'O
IIPUCTIOCOOTICHHUSI.

VYiapTpazBykoBoe O0OpyIOBaHHE COCTOMT KaK MHHHMYM K3  OJHOTO

YIBTPa3BYKOBOTO MOAYJid, HaCOoCa, KIaoaHOB, JJICKTPOMAarHUTHBIX KJIAIIaHOB,
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apMaTtypel M BCEX HEOOXOMHMEIX MATEpHAIOB JUIS CO3JAHHUS 3aMKHYTOH LeNmH Mexmy
PE3CpBYyapoM, B KOTOPOM CONEPKUTCS JaBJICHBIH BUHOIPaA M yIbIPa3ByKOBOE
obopynosanme. KOHTPOIL  pasiMUHBIX  KOMIOHEHTOB 000pyZOBaHHS  MOXeT
[IPOU3BOAUTECA Yepe3 OJIOK YNpaBieHUS TUNA "MaHeIH ynpasnenus" wma "TIJIK
KOMIIBIOTEP"; omepanus MoXeT OBITh BBIIOJHEHA B PYYHOM HJIH aBTOMAaTHYECKOM
peXUMe.

Hacrosiee u3obperenue ucnonssyer Huskme uacToThi JUIA TIoJIydeHHus Goliee
dpdexTBHOM sxcTpakuuu. PaGounii aHAAaszoH 9acTor coctaBnser ot 15 mo 35 kI,
Iipeanoururencro ot 20 1o 30 kI'w; 6osee npeamourutensro ot 22 kI 1L 10 25 kI,

OKCTpaKIHs COeUHEHUH U3 BHHOI'Paja, 0OCOOCHHO TeX, KOTOPhIE IIPHIAIOT [[BET
CYCITY/BHHY, OCYIIECTBISETCS IyTeM MHHAMUYECKOIO NIPOITYCKAaHUS  JaBJIEHOTO
BHHOTpaja €O CKOpoCThiO moTtoka or 1000 mo 50000 /4 9epe3 yIbTPa3ByKOBOE
obopynosanue. J{ns sddexTuBHOTO YNPABJICHUS CKOPOCTBIO IOTOKA, HPA KOTOPOI
TCUCT MABIICHBIH BHHOIPAJ, DPacXoIOMepP MOXKET ObITh YCTQHOBJIEH HA KOHIE
obopynoBaHus.

B Tex mpomeccax, B KoTOphIX BUHOTpajHas JApOOMIIKA HE HPOH3BOIUT
COOTBETCTBYIOLIYIO JKUIKYIO MacCy (Cyclo), HEOOXOMMMO YCTAHOBHTD H3MeE/BUHTEIND
[Iepe .l IPUMEHEHUEM YIIbTPAa3BYKOBOIO 060Dy [0BAHHS.

Kunxas ¢pakuus oduens BaxHa, IIOCKONBKY HalJeXallee BbUIOJHEHHE
KaBUTAHOHHOrO  Tpollecca  3aBMCHT OT Hee. KaswTamus [IPENIoaraeT
CHCTEMATHYCCKOE TPOM3BOLCTBO MENKHX Iy3BIPHKOB, KOTOpbI€, Kak IpaBHIIO,
CTAJIKUBAIOTCA IpYyr C JPYIrOM H BBICBOOOXIAIOT CBOIO 9HEPruro. YKazaHHOe
CTOIIKHOBCHHE IY3BIDHKOB BMECTE C COOTBETCTBYIOIIHM IIPOLECCOM WUMILIOZHH
TIPHBOMMT K H3HOCY TKAaHM KOXHIUBI, COAEpXAllel (eHOIbHbIE COCIAMHEHHS, NpH
epexole B KUAKYIO ¢pakumio. M3-3a KaBHTAMOHHOrO Hponecca, MPOUCXOIUT
TOBBIICHAC  TCMIEPATYpPhl  JABJEHOrO BHHOIPANa, IOJJIEKAIIEro odpabotke.
Ilpumenenne nmacTHHYATEHIX npeobpaszoBaTeneif rapaHTHpyeT, 4To TemImeparypa
lipoliecca He mopHnumMaetcst Boie 50 °C, Takum o6pasowm, npeoTBpalas oopa3oBanue
rizipookcumMeTHnpypdypomna (TMD).

YCTaHOBKA IIaCTHHYATHIX npeobpasoBareneli yMEHBINAET MPOK3BOICTBO
TEIUIOBOM 3Hepruw, Tak Kak 95% SJIEKTPHYIECKOM OHEPIrHM, MOJIYyYacMOH OT
IpeoOpa3oBatess, NEPEXONUT B aKyCTHYECKYIO JHEPIHIO, U TOJIBKO OCTaBIIHecs 5%
npeobpasyercs B Temio. Takum oGpasom, TEIUIO, BbIpabaThiBaeMoe B mpoliecce
00paboTKH, SBISETCS CYMMApHOM TeITOBOl OHEPrHeH, H3ITy4aeMOH BO BpeMs

KaBUTAlHH, IUTFOC 5% Tella, IPOU3BOAUMOr0 HEIOCPEICTBEHHO COHOILIATOIN.
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B cnygae crepixneBbIx npeobpasoBareneit wim COHOTPOJA, MPOM3BOACTBO
TCIUIOBOH JHEPIUM BEINIE, MOTOMY 4TO ToiubKo 80% SIEKTPUYECKON  3HEpruu
IpeobpasyeTcs B aKyCTHYECKYIO SHEPTHIO, a ocTanbHble 20% npeobpasyercs B Temio.

Tak kak comoTpox TIOTPYXAlOT B  IPOAYKT mpH o6paboTke, TEILIO,
BBIpAa0ATHIBAEMOE KaBHTALHEH, a TaKKe TEITIO, BBIACIAEMOE CaMHM COHOTPOJOM,
BO3ACHCTBYET Ha mpouecc o6paGoTKu; HO3TOMY TI€HEpATOp, KOTOPEIH mojaeT
OICKTPHYCCKYIO  SHEPTHIO Ha Npeobpa3oBaTeh  IUIACTHHLL IPH  [OBBIIIEHUA
TEMIIEPATYPEI, B Ka4€CTBE MePhl 6€30MaCHOCTH YMEHBIIAeT MOUIHOCTD, YTO ITPHBOIMT K
CHIDKCHHIO  IIDOM3BOACTBA  YNBTPA3BYKOBEIX  BOJH, H, CJIeIOBAaTEIbHO, MeEHee
3G (eKTHBHOM KaBHUTaIHUH,

M ypoxaes BunOrpana, CO3PEBAHHME KOTOPBIX IIPOUCXOIMT JOJNBIIE HIH s
TEX COPTOB, KOTOPBIE COAEPKAT MEHBIIME KOJIHYECTBA (enonbHEIX coeyuHeHM B
Koxune, obpabotka [umres nonsure. M3-3a 51oro YBEIMYEHHS BPEMEHH, TeMIIepaTypa
JIABJICHOTO BHHOTPaIa IIpH 06paboTke GyzeT BO3pacTats ¢ IIOCJICAYIOIIMM BEIZIETIEHAEM
I'M®. Wmenso mo sroit IpUYHHE TPeOyeTcs YCTAHOBKA TEII0OOMEHHMKA ISt
CHUKCHUS BBIICTICHUS UIIH HOJHOTO OTCyTCTBHs M.

Onucanue pucynkos

st OMONHEeHNs omMcaHus M oGNervens [IOHUMAHHS IIPEeANOYTATEIHHOIO
MCIIOJIHEHHS HACTOAIIEro H300peTeHHs, NpuiaraeTcs Habop PHCYHKOB B KauecTBe
HCOTHEMJIEMOH YaCTH YIIOMSIHYTOTO OIIMCAHHS, I/Ie IPEJICTABIIEHO CIEAYIOIES:

Qur. 1: Brok-cxema mpomecca H3roTOBIEHHS BHHa B COOTBETCTBHH C
u3o0perenrem

@ur. 2: O6mas cxema YJBTPa3ByKOBOTO 0OOpPYHOBaHMS B COOTBETCTBHH C
n3zobperennem

®ur. 3: Cononnara, HCIOJIB3yeMas B COCoOe H 060PYNOBAHHH B COOTBETCTRBHM
C HaCTOALIMM H306peTeHneM.

®ur. 4: VapTpasByKkoBoit MOZyJIb B COOTBETCTBHH C HACTOALINM H300pETEHHEM.

®ur. 5: Yacth ymBTPa3ByKOBOro MOJAyJisi B COOTBETCTBHH € HACTOSINHM
Hu300peTeHuem.

Onucanune npeqnodTHTELHOIO HEMOIHEHHST

B xauecTBe npumMepa BapHaHTa HCHONHEHHS 1 B Ka4eCTBE MJLIIOCTPALMH, METO],
MOZYJIb ¥ 000PYIOBaHHE IUIsi SKCTPAKLMH COCHMHCHHH M3 BHHOTPaJla C NOMOILBIO
YIbTpa3ByKa B IIPOLECCAX M3TOTOBJIEHHSI BHHA OIMCAHbI HIKE,

Kak Bunno Ha ®ur. 1 mpouecc OpO’KEHHS HAYHUHACTCS C MOJAYH BHHOIpaza u

TIOCNEAYIOWEH €ro NaBKH; OTACICHAE IpeGHEl MOXKET BBINONHATECS OJTHOBPEMEHHO C
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JIaBKOM.

Hasnenslit BuHOrpazx nonagaer B PE3€pBYyap MM XpaHdIHIe 06pabaThBaEMOro
npoaykTa. B pmomonnenwme x XPaHHIMINY S5TOT pe3epByap NO3BOJSET IPOM3BECTH
PeIupKyJsiaio mactel. ITacta mpoxoaur u3 6axa ua 00paboTKy IUIs SKCTpaKumu IBeTa
C [IOMOIIBIO yILTPA3BYKa (KaBHUTAIHS).

Iocne oxowuanms skerpaxumu BCTa, MAacTy oOpabaThIBAIOT yIETPasByKoM,
TIOBEPTrarOT NMPECCOBAHMIO JUIA pas/eieHus Ha KUIKYIO U TBEPAYIO MACCH, LAe (CycIo)
KHZKas Macca IepeXoluT Aamblle s depMeHTalHH, a TBepas Macca (BBDKUMKA),
foJydaeMast B BHJIE OCazKa, MOXET HUCTIONb30BATHCS IS HOJIY9EHHS COIYTCTBYIOLIUX
IIPOIYKTOB.

Ha ®@ur. 2 wusobpaxena obmas cxema YIbTPAa3BYKOBOIO OOOpYZOBaHHS B
COOTBEICTBHH C H300peTeHHeM, KOTOpas HauHHAETCS C OTKa4KH IIPOIyKTa IpH
00paboTke U3 pesepByapa wim XpaHWMIma. 3aTeM, 11acTa MOKET POKUTH JHGo qepes
H3MEJILYUTENb, MO0 HEMOCPEICTBEHHO K OBNACTH 00paboTKH yiIBTPa3sByKoM, IOTOK
YHPABIACTCS C MOMOLIBIO pacxomoMepa. Takxke IPH  HEOOXOIUMOCTH MOMXET
OCYILUECTBIIATECS OXJIAXKICHHE [TACTHL.

Pasnuanbre wactu ynstpassykosoro 000pYZOBaHUST MOXHO KOHTPOIHPOBATH ¢
Homomieto ananorosoro uinx I1JIK ynpasnenus.

B yneTpasBykoBom Moxmyme B cooTBeTCTBHM C HaCTOSIIHM H300peTeHHeM,
OCYWIECTBISEMBIM B KadeCTBe  IpHMepa, pacmoyioxeHsl  npeoOpasoBaTenn
IUIACTHHYATOr0 THUINIA MM COHOIUIATHI | BE30KEPaMHYECKOr0 Tuma. Yro wu
lipeacraBneno Ha @ur. 3. CoHOMMATHI COeqUHEHbI MeXIy coboi u ¢ reHepatopom ¢
TTIOMOIIBIO KJIEMMBI 2,

Kepamuka, comepsxamas npeo0pasoBaTeNb  Mbe30KEPAMHYECKOIO THIIa,
TIPOM3BOMIUT MBE30INCKTPUYECKHN ¢ deKT, Korma ee NIOBEPXHOCTH AedopMupyroTcs
TIpY IPUMEHEHUH SNEKTPHYECKOTO TOKA, YTO HPOH3BOIHT aKyCTUYECKYIO0 BONHY. Tem
HE MCHee, IPeoOpasoBaTeIn MArHHTOCTPUKIMOHHOTO THIIA XapaKTEPHU3YIOTCS TEM, YTO
BBINIOJIHEHBl M3 (PePPOMATHHTHBIX MATEPHATOB, €CIIH HaMarHM4eHHOCTh MarepHasa
OTOTO  THNA H3MCHSETCS, TO pa3BHBAETCH COOTBETCTBYIOIIAST MEXaHHYECKAS
nebopMaiis, ¥ Takum obpaszom, obpasyercs aKyctruyeckas BosiHa. CocTaB 060mx
THIIOB IIpeoOpa3oBareneii Takxe BappUpyeTcs, Haubojee 49acTo HCIONb3yeMBIit
marepuan - TC (uupkoHar-ruranar CBHHIIA) XOTS OH HE SIBISETCS €JIHHCTBCHHBIM, B
TO BPEMs KaK MarHUTOCTPHKIMOHHBIE MPeoGpasoBATENH COCTOST B OCHOBHOM H3
Teppenona-Z (TER = Tepbudi Fe = xenezo, NOL = Jla6oparopus mopckoif
aptuiiepus, D = nucniposus).
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OHU pacmoNoXeHsl BOKPYr KaHalla, BBINOJIHEHHOTO B BHJE IIECTHIPAHHOM
TPpyOBI U3 HEPHKABEIOMIEH CTaIH TOMIIUHOM 1 - 8 MM, KOHIIBI KOTOPOH CyKarOTCA.

IIpeobpasoBarenn  MJIAaCTMHYAaTOrO  THNA  IUIACTHHBI  NpHMBAapeHbl K
TeKCaroHaJbHOH TpyOe U3 HEpXKaBeloNIeH CTalH, HO OHH HE HAXOIATCS B IIPAMOM
KOHTaKTe ¢ 06pabaThIBAEMBIM CBHIPHEM.

B kaxmoMm yneTpa3BykoBOM MoAyde 3 pa3MelleHa Kak MHHAMYM OZHA
COHOIUIaTa H OAUH IeHEPaTOp, OTBETCTBEHHLIN 3a IIOyYEHUE IEKTPHUYECKON SHEPTHH,
U Tepenavy ee K COHOIUIaTe, I'lle OHa npeobpa3yeTcs B BUOPHPYIOLLYIO MEXaHHIECKYIO
SHEPIHUI0, KOTOpas NepeAacTcs Ha AaBJIeHbli BUHOTPa, MHOTOYTOJIbHYIO CY)KEHHYIO HA
KOHI@x TpyOKy, Yepe3 KOTOPYIO TEYeT AaBiEHbIH BHHOIpaj (Iacta), a COeIUHCHHBIC
COHOIUIATBI M OKpyXaromas TpyOka MAeHCTBYIOT B KadyeCTBE 3alUMTHOIO H
3BYKOU3O0JSIIHOHHOTO IIPUCITIOCOOICHHUSI.

Kax Bupao na @wur. 5, B 5TOM InpHMepe BapHaHTa MCHOJHEHHS YETHIPE
coHoIIaThl 1 B MoAyne 3 pasMEIIEeHB! ¢ KaXI0i CTOPOHBI MHOI'OYTOJNBHKKA, TO €CTh
ABAAATh YETHIPE COHOIUIATEI 1 B OHOM MoAyJie 3.
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DPOPMYJIA U30BPETEHUS

1. Cnoco6 sxcrpakumm coemuuenuit u3 BHHOIpajia ¢ MOMOWIBIO YIbTpa3ByKa,
OTIHMAIOIMMHACH TeM, 4YTO JABICHBIA BHHOIpAL TedeT 4epe3 KaHal, K HapyXHOH
CTOpOHE ~ KOTOPOH, MONCOENMHEH Kak MHHHMYM  OJIHH YJIBTPa3BYKOBOM
npeo0pa3oBaTenp IUIACTHHYATONO THNA M COHOIUIAaTA, KOTOpPBIE MEpEaroT
YABTPA3BYK HEpe3 CTEHKM KaHalla K JaBJIEHOMY BHHOTpany 0e3 KOHTaKTa MEXay

JaBJICHBIM BHHOTPAIOM U COHOILIATOM.

2. Cnoco6 mno m.1, oramyarommiicst TEM, YTO HCIOAB3YETCS COHOILIATA

NbE30KEPAMHUYCCKOI'0 UJIN Mar HUTOCTPUKIIHOHHOTO THIIA.

3. Cnoco6 1o 1.1, orauuaromuiics TEM, YTO COHOIIJIATa ITEPeacT Ha AaBJIeHbIH
BUHOTPaJl (BHHOTPAJHYIO [ACTy) 3HEPTHIO, XapaKTEPU3YIOUIYIOCS HHTEHCHBHOCTBHIO
W II0THOCTEIO 0T 0,1 10 Br/em® 1o 500 Br/ea®,

4. C1oco6 1o 1.3, oTIHYAIHIICS TEM, YTO COHOILIATA IepenaeT Ha. JaBJICHBIH
BHHOTPaJ (BHHOTPAJHYIO IACTy) SHEPTHIO, XapaKTEPU3YIOINYIOCS HHTEHCHBHOCTBIO
HJIM IJTIOTHOCTHIO 0T 0,15 10 Br/em® 1o 200 Br/eas.

5. Cnoco6 mo m.1, oramuarommiics TEM, YTO JOHAaIla30H paboyuX YacToT

pacnonaraercs B nnpeaenax 15-35 k[,

6. Croco6 mo 1.5, oTiM9alOmmiicss TeM, YTO NHAMA30H pabowix yacTor
npeobpa3oBaTes IACTHHYATOrO THIIA HJTH COHOIIATHI NPEANMOYTHTENBHO HEXOUTCS B

npenenax 20-30 kI,
7. Cnoco6 mo mn.6, oTaMuarmHiics TE€M, YTO JHalna3oH paboYHX YacToT
peoOpa3oBaTest INIACTHHYATOTO THIIA MJTH COHOILIATE MIPEAIIOYTHTEILHO HaXOAUTCS B

apegenax 22-25 xI'o.

8. Crmoco6 mo 1.1, OTJHYAIOIMUACA TEM, 4TO pabouyWil MOTOK JIABJIEHOro

BHHOTpaza, 00pabaTeIBaeMOro yjisTpa3BykoM, cocTapiseT ot 1000 10 50000 /g,

9. Cnocob6 mo m.l, oTanyawmmiics TE€M, YTO YJbTPa3BYKOBAsS BOJIHA
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Konebnercs B quanasose ot 1 1o 100MKM.

10. VapTpasBykoBoM MOZYNb IS 3KCTPAKLMH COEAMHEHHH W3 BHHOIpaga B
TpONECCe H3rOTOBJICHUS BHHA, OTIMYAIOWIMICH TEM, YTO NABJIEHBIH BHHOTPAJ TedeT
uepes KaHal, K HapyXXHOM CTOPOHE KOTOpOH IOICOEIWHSH KaKk MHUHMMYM OJHH
YIBTPa3ByKOBOH MpeobpasoBarenb IUIACTHHYATOTO THIA M COHOIUIATA, KOTOPHIE
NepeNIAloT yIBTPAa3BYK 4Yepe3 CTCHKH KaHajla K JAaBICHOMY BHHOIpany 6€3 KOHTAKTa

MEXIy IaBJIE€HBIM BHHOTPAAOM H COHOILIATOMH.

11. Moayne mo 1.10, oTimuarommiics TeMm, YTO KaHal, yepe3 KOTOPBIH
NpOXOIHUT IOTOK JABJIEHOTO BHHOIPAJA, BHINOJIHEH B BHIE MHOTOYTOJBHON TPYOKH C

CY>XCHHBIMH KOHIIAMH.

12. Monyne 1o .11, oTsimuaommiicst TeM, YTO KaK MMHHMYM OJIH2 COHOILIATA

YCTanoBJI€Ha Ha CTOPOHE MHOI'OYT OJIBHOM Tp)’6KI/I C CYXXCHHBIMH KOHIIAMH.

13. Moayms mo m.10, orsimyarommiicss Tem, 4TO YJIBTPa3ByKOBOH MOJYJIb

CO3JaCT HEPruI0, COCTaBIAIONIYIO OT 2 KBT 110 10 kBT.

14. Monmynms mo mn.10, oramuawommiics TeM, YTO JUIMHA KAKJIOTO

YABTPa3sByKOBOTO MOAyst cocTasyster oT 0.8 1o 10 meTpos.

15. Moayne no n.10, oriM4arommiicss TEM, YTO B KaKIOM YIbTPa3BYKOBOM
MOJyJi€ pasMeIleHa Kak MUHUMYM OJIHA COHOILIATa U OJHH eHEPaTop, OTBETCTBEHHBIH
332 MOJIyYeHHE OIJICKTPHYCCKOH OSHEPruHM, M Iepegadyy €€ K COHOIUIaTe, TAe OHa
npeobpasyercs: B BAGPUPYIONTYIO MEXaHHUECKYIO S9HEPTHIO, CO3/[aBast YIBTPA3BYKOBYIO
BOJHY W CONYTCTBYIOIIMH IPOLECC KaBHTAllMH B JKHAKOM (aze obGpabaTsiBaeMOro
AaBJICHOTO BHHOTPAJa, a COCIUHCHHBIE COHOILIATE H OKPYXaromiasi TpyOKa IeHCTBYIOT

B Ka4€CTBE 3alIUTHOIO U 3ByKOU3OJISILIHOHHOI'O HpI/ICIIOCOGJICHI’IH.

16. YbTpassykoBoe 06opynoBanHue TS SKCTPAKIMH COSIUHEHMIA 13 BHHOIpaga
B IIPOLECCE M3rOTOBJICHUS BHHA, OTJHYAIOINEECs TEM, UTO JABJICHBIA BHHOPAJ TEUET
Uepe3 KaHal, K HapyXHOH CTOpDOHE KOTOPOH IIOACOEIUHEH KaK MHHHUMYM OIUH
YIbTpa3BYKOBOH mpeoGpa3oBaTesp ILUIACTHHYATOTO THIIA M COHOILIATA, IIONYYaIOLIHe

SHCPIrui0 OT YJIBTPa3BYKOBOI'O reHeparopa It CO3J4aHWs YJIBTPa3BYKOBBIX BOJIH,
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KOTOpBIC NEpEHarOTCA 4Y€Pe3 CTCHKH KaHajla K JaBJICHOMY BHHOIpany 0e¢3 KOHTaKTa

MEXAY JaBJICHBIM BHHOTPAIOM H COHOIIJIATOM,

17. O6opynoBanue mo m.16, oTiH4Yaromieecss TEM, YTO OHO BKIIOYAET Kak

MHHHMYM OJIMH YJIbTPa3ByKOBOI MOIYb.

18. O6opynoBanue 1o 1.16, oTaMYaiomeecss TEeM, YTO YJIbTPa3BYKOBOE
000pyIOoBaHHE COCTOHT KaKk MHHUMYM H3 OJHOTO YJIBTPa3BYKOBOIO MOAYJIS, HAcOCa,
KJIAIaHOB, 2JIEKTPOMArHUTHEIX KIIAIaHOB, apMaTyphl H BCEX HEOOXOAUMBIX MATEPHATIOB
JUIL  CO3J@aHMsl 3aMKHYTOM IIEIM MEXAYy pe3epByapoM, B KOTOPOM COIEPIKHTCA

JaBJICHBIN BUHOTPAJ U YJIBTPa3BYKOBOE 00OPYIOBAHHE.

19. O6opynoBanue no m.16, oTJH4Yaomeecs: TeM, 9TO KOHTPOJIb Pa3IHYHBIX
KOMIIOHEHTOB 00OpYIOBAHUSA MOXET NPOU3BOIUTHCS 4Yepe3 OJIOK YIpaBIeHHS THIIA
"manenu ynpasienus" win "IIJIK xommeioTep”; omepanus MoxeT OBITh BLHIIOJIHEHA B

PYYHOM HJIM aBTOMATHYCCKOM PEXKHUME.

20. OOGopynoBanue 1o 1.16, oTJaHYaKIMeecs TEM, YTO OHO BKIJIIOYAET

H3MCJIIBUYHUTECIIb.

21. O6opynoBanue 1o 1.16, oTJAHYAIOIIeecs TEM, YTO OHO BKIIIOYAET

YCTAaHOBKY TEIJIOOOMEHHHKA.
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