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KOHTPOJIb MTAPAMETPOB KABUTUPYIOLLMX XXWOKUX CPEL,
NOABEPIAEMbIX YNIbTPA3SBYKOBOMY BO3AENCTBUIO

B.H. Xmenes, P.B. bapcykos, E.B. nbyeHko, [1.B. l'eHHe, [1.C. AGpameHko

Cratbs IOCBAIIICHA CHOCO6y KOCBCHHOI'O KOHTPOJIA CBOWCTB KUAKUX TEXHOJOTHYCCKUX CPEI B IMPOLECCC
BO3JICHCTBUS HAa HUX YIAbTPAa3BYKOBbIMH Koje0aHUsIMH BLICOKOH MHTEHCUBHOCTH. B pe3yabTaTe pa6OTLI ycra-
HOBJICHA U J10Ka3daHa BO3MOXXHOCTb KOHTPOJISA aKYCTUYCCKUX CBOICTB O6pa6aTBIBaeMI)IX TEXHOJIOTUYCCKUX CpC
Ipyu Ppa3JIMIHBIX MTHTCHCUBHOCTIX V3 BO3)I€ﬁCTBI/IH MO0 U3BMCHCHHIO JJICKTPUYCCKHUX IMapaMETPOB IMbE303JICKTPU-

YCCKUX YIIbTPa3BYKOBBIX KOJe0aTENbHBIX CUCTEM.

KutioueBble ciioBa: YIbTpa3ByK, YIbTPa3BYKOBBIE T€HEPATOPHI, KHUJIKUE CPEbl, aKyCTHUECKasl Harpy3Ka,

KOHTPOITh

BeeneHue

B HacTosiLlee Bpemsi, B pasHbiXx 06nacTsx
Haykn " NpoMbILUNIEHHOCTU, UCNOJ1b3yeTCA q’JI/I-
3M4eckoe, XxuMu4eckoe wnu Buonornyeckoe
aencteus ynbTpassyka [1]. Hambonee wwumpokoe
pacnpocTpaHeHne Mony4Ynunu npoLleccsl, peanu-
3yeMble C NpMMeHeHNneM ynbTpa3ByKa B XUOKUX
cpepax [2]. OGycnoBneHo 3TO BO3MOXHOCTbIO
peanu3auun B XUOKUX cpefdax KaBuTauMOHHOIo
npouecca, U3MEHSIIOLLIEro CTPYKTYpY M CBOWCTBA
BeLLEeCcTB U MaTepuanos.

[na peanusaumm ynbTpa3ByKOBOro BO3AEN-
CTBWSI Ha XuaKue cpefbl NPUMEHSIOTCA yrnbTpa-
3BYyKOBblE TexHonornveckme annapatbl (Y3TA).
Ina obecneyeHna makcumanbHON 3dEKTUB-
HOCTM (NPOW3BOAMTENBHOCTN peanusauun npo-
uecca) ynbTpasByKOBOro BO3LEWCTBUS MCMOMb-
3yeMble annapatbl JOMMKHbl obecneynBaTb Mak-
cumanbHO 3 eKkTMBHOE  npeobpa3oBaHue
QHEPINM SNEKTPUYECKON CETU B JHEPINIO0 Mexa-
HU4Yeckmx KonebaHuin yrnbTpasBYKOBOW 4acCTOThI,
a Tawkke BBOA nocnegHux B obpabaTbiBaeMbie
cpenbl.

Mpn aTom, HEOBXOOMMOCTb CO34aHUSA YHU-
BepcanbHoro Y3TA, obecneunBarolero Makcu-
ManbHO 3¢pdeKTMBHOE BO3OENCTBNE HA pa3nmny-
Hble TEXHOJTOMMYECKUI cpeabl TpebyeT pelueHns
3a4a4M OMTMMAIbHOIO COrNTAaCoOBaHUSA CUCTEMbI
3MNEKTPOHHbIA FeHepaTop — yIbTPa3BYKoOBasi KO-
nebatenbHasa cuctema (Y3KC) — obpabaTtbiBae-
Masa cpefa. Ha npaktuke aTta 3agaya pellaetcs
nytem BblbOpa oONTUManbHbIX MNapaMeTpoB
(dbopmbl, pasmepoB, maTepuana) SreMEHTOB
Y3KC (koHueHTpaTopoB Y3 konebaHun, pabo-
YMX UHCTPYMEHTOB M T.M.) U COOTBETCTBYHOLLEWN
HaCTPOWKM SNEKTPOHHOIO reHeparopa.

OpHako Henb3s ynyckaTb U3 BHUMaHWS TOT
dakT, uTo 0bpabaTbiBaeMas cpena, ABnsioLLasn-
cs Harpy3kon Y3KC, nameHseT ceson napameTpbl
B npouecce o6paboTkM, BHOCS OnpegerieHHoe

paccornacoBaHue B 3Ty cuctemy. Ons nopaep-
XaHus onTUMarnbHbIX MapamMeTpoB nNepeaayn
aHeprum B obpabatbiBaemylo cpeny, Heobxonu-
MO pelwuTb 3agdady, CBsi3aHHYD C KOHTpONem
napamMeTpoOB CBOWCTB TEXHOMOMMYecKnx cpeg,
NnoABepPXXEHHbIX YNbTPa3BYKOBOMY BO3AENCTBUIO.

Hactosiwaa pabota saenseTtca npoporxe-
HMeM NoJOBHbIX UCCNEeaoBaHUN, MPOBEOEHHbIX
paHee M onucaHHbiXx B paboTax [3,4]. Heobxo-
OMMOCTb NpoBeAeHNss uccnegoBaHun obina oby-
CrnoBrieHa psiioM HeOoCTaTKOB, BbISIBMEHHbLIX B
pesynbTate aHanusa 3Tux paboT u Heobxoawu-
MOCTbIO MX YCTPaHEHMSI.

OcHoBHasl YacTb

IOns cornacoBanus YB3KC ¢ aneKkTpOHHbIM
reHepaTopoM YnbTPa3ByKOBOW YacTOThbl MCNOfb-
3yeTcsi cregyrolas cxema BKMHOYEHUS Nbe3o-
anekTpuyeckoro npeobpasosarens (pucyHok 1)
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PucyHok 1 — Cxema coenacosaHusi Y3KC ¢ ebixodom
3716eKMPOHHO20 2eHepamopa

lMpenctaBneHHasi cxema COOEpPXWT arne-
MEeHT Z, KOTOpbI NpeacTaBnseT cobon ynbTpa-
3BYKOBYIO KorebatenbHyto cuctemy (T.e. Criox-
HYI0 cucTeMy, ODOBbEeOMHSIIOLLYI0 Mbe303NEKTPU-
YeckMn npeobpasoBaTterib, KOHLEHTPUPYHOLLNIA
BOMTHOBOA, paboyunii MHCTPYMEHT), MOOBEPXKEH-
HYI0 BNuAHWMIO ObpabaTbiBaemMon TexHomnornye-
CKoW cpefpbl.

IMbe303nekTpuyeckuin npeobpasoBaTenb
TpaHchopMMpyeT 3HEPrU JNEKTPUYECKUX KO-
nebaHni B SHEPIUI0 MEXaHUYeCcKMX kKornebaHui.

KonTtponb mapaMeTpoB KaBUTHUPYIOLIUX KUJKUX CPEJl, MOABEPTAEMbIX YIbTPa3BYKOBOMY
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Cuctema 3neKkTpOMexXaHU4YeCKMX aHarnormmi no-
3BONSIET paccmaTpuBaTb Takoe MpeobpasoBa-
HME 3HEpPrMM Kak BKMOYEeHMEe OOMNONMHUTENbLHON
KOMIMITEKCHOW Harpy3ku B 3fIEKTPUYECKYIO LiEMb.
MosTomMy TOK, MpoTeKalLWwmnin Yepe3 Nbe3oasnek-
Tpuyecknii npeobpasoBaTens Oyaet obycnos-
NeH OBYMsI COCTaBMAOWMMMK: TOKOM MeXaHu4e-
CKON BETBU W TOKOM 3MeKTpudeckon BeTBu. Ha
pUCYHKe 2 npeAcTaBrieHa 3KBUBaNeHTHas cxema
Nbe303neKkTpnyeckoro npeobpasoBaTens.
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PucyHok 2 — OkeusaneHmHasi afiekmpu4yeckasi cxema
3ameuweHus1 Y3KC ¢ nbe3oanekmpuveckum ripeobpa-
308amernem

3]'IeKTpVNeCKaF| BETBb BKI/1HOYaeT CTaTude-
CKYl0 eMKOCTb Nbe3okepaMmnyeckoro npeobpaso-
Batenda C n cONpOTUBMEHUE OUINEKTPUYECKNX
notepb Ry (PucyHok 2).

MexaHunyeckas BeTBb COOEPXWUT Mnocneao-
BaTeNbHO COEAMHEHHbIE UHAYKTUBHbIE, €MKOCT-
Hble W aKTUBHbIE 3NeMEeHTbl, onpeaensemble
ceonctBamu obpabatbiBaemon cpegbl. Cornac-
HO CYLLECTBYIOLMM NpeacTaBneHnam [2] nHayk-
TMBHOCTbL Ly 9KBMBameHTHa koneodntouiencs
mMacce npeobpasoBaTensi, eMkocTb Cy — rmbko-
CTW, aKTMBHOE COMPOTUBIIEHWE BKMOYaeT OBa
cnaraemblx: Rp — cooTBeTCTBYylOLLEE CONPOTMB-
NeHnI0 MexaHu4yecknx notepb; Rs — cooTBeTCT-
BYIOLLLEE COMPOTUBIEHNIO U3NYYEHUS.

[na npoBeaeHns N3MepPEHMI NapameTpoB
XUOKNX cpen, NOABEPXKEHHbIX YNbTPa3ByKOBOMY
BO3AENCTBMIO, Obin paspaboTaH M3MepuUTerb-
Hbln cTeH. CTpyKTypHas cxema uaMepuTernbHo-
ro cTeHga npencraBreHa Ha pucyHke 3.

KOHCTPYKTMBHO CTEHA COCTOWUT M3 MOAyIns
BblOeneHns Toka MexaHunyeckon seTtsn Im [5], F
— KaHana uamepeHus 4actoTel, Utr — kaHana
N3MepEeHNst HaNpsKeHNst Ha BTOPUYHOM 0bMOoTKe
TpaHccopmaTopa T (pucyHok 1), Us — kaHana
namepeHunsi Hanpsbkenms Ha Y3KC, If — kaHana
N3MepeHnsi MOSTHOMO TOKa, NPOTEKaloLLLero Yyepes
Y3KC, ¢ — kaHana mamMepeHus a3oBoro casu-
ra.

CylLeCcTBEHHbIM  HEOOCTaTKOM  U3Mepwu-
TENbHOro CTeHAa, UCNONb30BaHHOIO NMpu NpoBe-
OEHMN 3KCMEPUMEHTOB M OMMCaHHOro B paboTe

[3], 6bIno OTCYTCTBUE CTAabMNM3auMmM amnnuTyabl
BO30Y)XOAlOWEro HanpshkeHusl Ha NepBUYHON
obMoTke TpaHcdopmaTtopa T npu CHATUM am-
NANTYAHO-4aCTOTHLIX XapakTepucTuk. B pesyrnb-
TaTe, N0 Mepe MpUBNWKEHUS 4acToTbl reHepa-
Topa K pe3oHaHcHoun yacTtote Y3KC, Ha BTOpUY-
Ho oOMmOTke TpaHccopmaTopa Habnogancs
3Ha4YUTENbHbLIA NpoBan HanpsXeHusl. [NocKomnbKy
pacyeTbl 3KBUBANEHTHbIX 3MIEKTPUYECKMX Mapa-
METPOB cpefbl OenalwTcs B NpeanonoxXeHuu,
4YTO ABWXKyLLasa cuna npu cHatum AYX octaeTtcs
NMOCTOSIHHOW, M3MEPEHHbIE 3HAYEeHUst aMMNIUTy-
Obl TOKa MEXaHU4YeCKOM BETBU U HaMNpPSKEHUS Ha
Nbe303MieMeHTax OKasblBalOTCA HEe COOTBETCT-
BYIOLLMMM OencTBUTENLHOCTU. B npeanaraemom
U3MEpUTENBHOM  CTEHAE  HanpsbkeHue  Ha
TpaHccopmaTope cTtabunuampyeTcs nNpyv Nomo-
LKW perynatopa MOLLHOCTH, yNpaBrnsieMoro Muk-
pokoHTponnepom Y3TA.
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PucyHok 3 — CmpykmypHasi cxema u3MepumesibHo20
cmeHda

Mpn wnCNONb30BaHMM CXEMbl BblOEneHus
TOKa MexaHudeckon BeTBM [5], nonyyaemble
3Ha4YeHNs1 OKa3blBAlTCA MNPOMNOPLMOHANbHBLIMK
TOKy |y M npurogHeiMn gnsi noctpoeHus AYX
TOKa MexaHW4ecKoW BeTBM, a Takke Ans ganb-
HEWLEero BblYUCINEHNA OOBPOTHOCTU MeExXaHu4e-
ckoro koHTypa. OgHako, Ans nonyvyeHust 3Hade-
HUSI SKBMBANEHTHbIX 3NEKTPUYECKUX BENUYMH B
egmHunuax usmepenunss CU tpebyetcsa 3HaTtb ab-
COMIOTHOE 3HaYeHne ToKa MexaHUYecKon BeTBMU,
a Takke abConTHOE 3HaYeHMe HanpsXKeHUs Ha
neesoanemeHtax. C uenbio nonyyeHus abco-
MIOTHBIX 3HAYEHWI YKasaHHbIX BenU4YuH Obina
npoBefeHa rpagyvpoBka (kannbpoBka) kaHarnoB
namepenuss nonHoro toka (l), Toka mexaHude-
ckon BeTBU (lm) Hanpsbkenust Ha cucteme (Ug) n
HanpsikeHuss Ha TpaHcdopmatope (Uy) namepu-
TEenbHOro cTeHaa.

[na pacdeta napameTpoB 3KBMBANIEHTHOM
CXeMbl ObINN MCNOMb30BaHbl CrieayroLme Bbipa-
XKeHus:
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roe lyo — 3HayeHMe ToKa MexXaHU4YeCcKomn
BETBU Ha pe3oHaHce; Usyg — nageHne Hanpsxe-
HWS1, Ha Nbe3oKepamn4eckoMm npeobpasoBarere;
Q — [OBPOTHOCTb CUCTEMBI; Wy — PE30HaHCHas
yacroTa.

[nsa pacyeTta 3HavyeHuss [oBpOTHOCTM Obina
ucnonb3oBaHa AYX Toka MexaHW4YecKkon BeTBM,
TUNMYHas opma KOTOpPOW npeacTaBneHa Ha
pucyHke 4.
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PucyHok 4 — AYX moka mexaHuyeckol eemeu

[o6pOTHOCTL paccumTbiBaeTCa M3 Bblpaxe-
HUA (4), cBA3bIBAKOLWEro TOK, MPOTEKaoLWUA B
konebaTenbHOM KOHTYpEe C TOKOM Ha pe3oHaHce
N 4acToTOoN[6]
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rae wo — pe3oHaHCHas 4acTtoTa; w — Teky-
was yactoTa; lp — TOK Ha pe3oHaHCHOW YacToTe;
| — TOoK Ha Tekywen 4yactote, Q — AOBPOTHOCTL
KOHTypa, 6bino Nony4yeHo BbipaxkeHue ans nob-
POTHOCTW PE30OHAHCHOrO KOHTYpa.

(%)

Ha npakTuke Takoe BbipaxkeHue LOOPOTHO-
CTu okasbiBaeTcd 6ornee yaoOHbIM, MOCKOMNbKY
He TpebyeT nocTpoeHus nonHom AYX KoHTypa.

B kayecTBe OCHOBbI M3MEPUTENBLHOIO CTEH-
[a O6bin ucnomnb3oBaH reHepaTop YnbTPasBYKO-
Boro annaparta BonHa 0.4/22 OM [7] c nonyson-
HOBOW YNbTpa3ByKOBOW KonebaTenbHon cucre-
MOM 1 pabo4ynMm OKOHYaHMEM C NoLWanblo n3ny-
yeHust 176 MMm°. B kauecTBe uccriegyemsix cpeq
OblNN MCNoNb30BaHbI AUCTUINIMPOBaHHAsA BOAa,
aueToH, cnupT, MawwuHHoe macro. MamepeHus
NPOBOAMUMNMNCH MPU Pas3NUYHbIX YPOBHSX MOLLHO-
CcTn Y3 BO34ENCTBUS, B ABYX Pa3NNYHbIX TEXHO-
normyeckux o6bemax.

O6paboTka TEXHOMOMMYECKUX cpen NpoBO-
aunacb B LUMNMHOPUYECKMX EMKOCTSX (Kak noka-
3aHO Ha pucyHke 5 obbemom 500mn m 250mn,
BblcOTa cTonba XuakocTu Npy 3TOM cocTaBnsana
95mMm 1 90MM cooTBETCTBEHHO. PaccTtosHue ot
[OHa cocyda g0 MOBEPXHOCTM pabo4vero UHCTpYy-
MeHTa anst o6bemoB 500mn n 250mMn coctaens-
no 73mm 68MM COOTBETCTBEHHO.

1 — 80/1H0800-KOHUeHmMpamop; 2 — paboyuli UHCMpy-
MeHmM,; 3 — mexHoioau4eckuli o6bem.

PucyHok 5 — PasveuweHue Y3 usnydamernsi 8 obbeme

Ons kaxgon w3 BblIOpPaHHBLIX XUOKOCTEN
npoBOAWSIOCL 5 M3MEpeHun Ha Kaxgom u3 6
YPOBHEN MOLLHOCTMW.

Ha ocHoBe Mnony4YeHHbIX 3KCnepumeHTanb-
HbIX OaHHbIX C Ucrnonb3oBaHuem dopmyn (2) (3)
(4) 6bInn paccumTaHbl 3HaveHusa R, L, C ane-
MEHTOB 3KBMBAIEHTHOW 3fEKTPUYECKON CXEMBbI
Y3KC.

Ha pucyHke 6 npeacraBneHbl 3aBUCUMOCTH
aKTUBHOIO COMPOTUBIIEHNSI MEXAHUYECKON BETBU
OT TOKa MeXaHW4eckon BeTBU |p,.
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PucyHok 6 — 3agucumocmb akmugHO20 cornpomuerie-
HUST MexaHU4YecKoU eemeu om mokKa MexaHu4eckol
semesu

MpenctaBneHHble  3aBUCUMOCTU  MMEKT
ybbiBaowun xapakrtep. C yBenuyeHnem amnnu-
TyAabl konebaHuin NoBepxHOCTM paboyero MHCT-
pyMeHTa, B cpege NpouCcXoauT pasBUTME KaBu-
Tauum, NpyM 3TOM CTEMEHb 3aTyxaHusi 3BYKOBbIX
konebaHui B obpabaTbiBaeMOn cpeae yBenuin-
BaeTCsl, O4HAKO B NPOTMBOBEC 3TOMY 3PEKTY
BO3HMKAIOT SIBMIEHUSI OTpaXKeHusi 3ByKa oT ¢hop-
Mupyemblx BOGNM3n paboyero MHCTpyMeHTa na-
porasoBblx My3bIpbKOB. B Lenom, cBoicTBa cpe-
Obl NpUbNWKalTCa K CBOMCTBAM BO3A4YLUHOW
cpenbl, 3KBMBANEHTHOE aKTMBHOE COMpOTUBIE-
HME KOTOPOM HIDKE YEeM COMPOTUBIIEHUE XUOKO-
CTW.

3HaHMe BenMYUHbI aKTUBHOMO COMpOTUBIE-
HUSA SKBMBASIEHTHOW SIEKTPUYECKON CXEMbl 3a-
mewenmna Y3KC, guanasoHa €ero uamMeHeHus,
MO3BOMUT Ha 3Tane HaCTPOWKM BbIMOMHUTL On-
TuManbHoe cornacoBaHne Y3KC c anekTpoH-
HbIM reHepaTopomMm.

Ha pucyHke 7 npeacTtaBneHbl 3aBUCUMOCTU
WHOYKTUBHOM 4acTu MMNedaHca MexaHW4ecKon
BETBMW OT TOKa MexaHn4Yeckon BeTBM |y,
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PucyHok 7 — 8asucumocmpb UHOYKMUBHOCMU Mexa-
HuYeckol eemeu 0m moka MexaHu4yeckol eemeu

MpeacrtaBneHHble Ha  PUCYHKE  KpUBble
nmetoT ybbiBalOLLNA XxapakTep, YTo 0O bACHAETCA
CHWXEHMEeM MMOTHOCTU O3BYyYMBaEMOW Cpefbl,
BCMEACTBME pas3pbIXfiEeHUsT ee MaporasoBbiMU
ny3blpbKamu.

Ha pucyHke 8 npeactaBneHbl rpacuku 3a-
BMCUMOCTM €MKOCTHOM YacTu umnegaHca mexa-
HUYECKOW BETBU OT TOKA MEXaHNYECKON BETBU

BospactaHve eMKOCTHOW cocTaBnstoLLen
Takke CBA3aHO C pasBUTUEM B cpefe CTerneHu
KaBuTauum W, Kak CrneacTeue, YBenuyeHnem
CKUMAEMOCTM XUAKOCTU.
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PucyHok 8 — 3agucumocme eMKocmu MexaHu4yeckoul
8emeu om moka MexaHu4yeckol eemau

3HaHue Benu4nHbl PeaKTUBHbIX 3J1eMEHTOB
9KBMBANEHTHOW JneKTPUYECKONn CXembl 3ame-
weHna Y3KC, gmnanasoHa UX WU3MEHEHUs, no-
3BONAET, BO-NepBbiX OCYLECTBUTb NepBOHa-
YanbHyto HacTponky Y3TA Ha atane oTtnagkw,
BO-BTOPbIX, MOSBMASETCA BO3MOXHOCTb B MpO-
uecce pabotbl Y3 annapara, B criydae M3MeHe-
HUA peakTUBHbLIX CBOWCTB 0OOpabaTtbiBaeMbix
cpen, OCyLeCTBNATb KOPPEKTUPOBKY aEeMEHTOB
uenewn cornacoBaHus [8].

Kpome cBoncte obpabartbiBaembix cpefbl,
Takux Kak koacpumumeHT 3atyxaHns Y3 BOJHbI,
NMNOTHOCTb, CXXUMAEMOCTb Ha CTeneHb Cornaco-
BaHue cuctembl «Y3 reHepaTtop — Y3KC — o6pa-
baTbiBaemasn cpefa» BAUSIOT Takke napameTpbl
TexHornornyeckoro obbema. [ns oueHkn xapak-
Tepa u cTeneHun BnusaHuUs paboyero obbema Ha
napamMeTpbl 3KBMBANEHTHbIX CXem Obinu npose-
OeHbl namepenunsa R, L, C napameTtpoB npu 06-
paboTke pasnmyHbiXx 06bEMOB.

PesynbTaThl nsmepeHun npencrabneHbl Ha
pucyHkax 9, 10, 11.

KonTtponb mapaMeTpoB KaBUTHUPYIOLIUX KUIKUX CPEl, OJIBEPraeMbIX yIbTPa3ByKOBOMY
BO31€HCTBUIO



U-SONIC.RU - JlabopaTopus akyCTMYECKNX npoueccos u annapatos 6TU Antl TY
LleHTp yNbTpa3BYKOBbIX TEXHONOIMMM

2400

2300

2200

2100

2000

R, Om

1900
= 250Mmn

1800 —8—500mn
1700
1600

1500

1400 >
03 04 05 06 07 08

PucyHok 9 — 3agucumocmb akmugHO20 conpomuerie-
HUST MexaHU4YecKoU eemeu om mokKa MexaHu4eckol
semeu.

V3 npeacTtaBneHHoON Ha pucyHke 9 3aBuCU-
MOCTW BUAHO, YTO M3MEHeHNe paboyero obbema
0Ka3blBaeT MUHMMarbHOE BIIUSIHNE HA aKTUBHYIO
COCTaBNSAOLLYIO UMNegaHca MeXaHU4ecKon BeT-
BW, TO €CTb aKTUBHOE COMPOTMBIIEHNE MEXaHM-
Yeckow BETBM 3aBUCUT OT MapameTpoB Cpefbl,
HO He 3aBMCUT OT reOMeTPUM TEXHOMOTMYECKOro
obbema.
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PucyHok 10 — 3agucumocms uHOYKmMuUsHocmu mMexa-
HUYeCcKoU eemeu om mokKa MexaHu4eckol eemeu
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PucyHok 11 — 3agucumocms eMKocmu MexaHu4eckol
8emeu om moka MexaHu4eckol eemeu

B TO e Bpemsi, ucxogst U3 3aBUCMMOCTEN,
npeacrtaBneHHblX Ha pucyHkax 10 n 11, cneny-

€T, YTO u3MeHeHune rabaputoB paboyero obbe-
Ma OKa3blBaeT CYLLECTBEHHOE BrUsSIHME Ha peak-
TUBHYIO COCTaBISIOLLYI0 UMMNegaHca MexaHude-
ckon BeTBU. M3meHeHue pasmepoB obObema
npvMBOOUT K U3MEHEHUSIM B KapTuUHe pacnpepe-
neHus konebaHui, BO3MOXHO BO3HUKHOBEHWE
CTOSIMMX BOSH (PE30HAHCHbLIX NMPOMEXYTKOB) M,
Kak cneacrteue, 3TO HaknaabiBaeT OTnevyaTok Ha
peaKTUBHYI0 COCTaBMSIOLLYI0 aKyCTUYECKOro UM-
negaHca cpegbl.

BbiBoabl

lNpoBeaeHHblE  M3MEpPEHMs  MO3BONWUMNU
YTOYHWUTb M NOATBEPAWITM Hanmume 3aBUCUMOCTU
mMexay napametpamu obpabaTbiBaembIX TEXHO-
norMyeckux cpeg u n3mMepsieMbiMU areKkTpuye-
CKMMW BENUYUHaAMK, XapakTepusylowmmm pabo-
Ty Y3 konebaTtenbHbIX cucTeM. Xapaktep 3Tux
3aBUCUMOCTEN SIBMSIETCS CMOXHBIM W onpeae-
nsietcs napameTpamun Y3 konebaTenbHbIX cuc-
TeM, napameTpamu obpabaTbiBaeMbix cpen U
napametpamu paboyero obbema. BoamMoxXHOCTb
KoHTpons napameTtpoB Y3KC, cBA3aHHbIX CO
CBOWCTBaMU O3ByYMBaeMblX Cped no3sonser
co3fgaBaTb CUCTEMbl ONEpaTUBHOIO KOHTPOMs
npoueccos, npotekalowux Y3 none, onTumMuan-
poBaTb paboTy ynbTPasBYKOBbIX TEXHOMOrM4e-
CKWMX annapaTtoB B LIESNOM.
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