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AHHOTALIUA
Lenp paboThl - pa3paboTaTh KOMIIAKTHOE YCTPOMCTBO, KOTOPOE MO3BOJIIET
IIPOU3BOJIMTH U3MEPEHUE PACCTOSHUSA MEXIY y3JaMu (IIyYHOCTSAMHM) CTOSAYUX BOJIH.
OHo OyJeT OCHOBOW JaTYMKa CTPYKTYPHOTI'O COCTOSIHUSI 3BYKOBOJA, KOTOPBIM Mpu
WU3MEHEHUH TEMIIEPATYPHI B JIFOO0H TOUKE 3BYKOBO/IA, BBILLIE 33JAHHOM, BBIJACT CUTHAI
TpeBoru. JlanHoe ycTpoicTBO OyJeT MPUMEHSITHCS KaK MOTOHHBIA JaTYNK U3MEHEHHUS

TEeMIIepaTyphl.

Brnepsbie npo crosurie BoHbI ObUI0 onucaHo B 19 Beke Maiikiiom dapaneem
B 1831 romy. OH moka3ajl, 4TO CTOSYME BOJHBI MUMEIOT OMPEACICHHYIO YacTOTy U
nmuHy [1]. 3a momeamee BpeMs ObLIO U3TOTOBJICHO OOJIBIIOE KOTUYECTBO PA3IUNIHBIX
IPUCIIOCOOJIEHUI U BCEBO3MOXKHBIX JATUMKOB C MCIOJIb30BAHUEM 3(PPEKTa CTOTUNX
BOJIH: BCEBO3MOYKHBIE HACOCHI JJIsl NIEPETOHKHU KHUJIKOCTHU (Ta3a) 6e3 MCIoJIb30BaHuUs
MOJBW)KHBIX WJIM BPALIAIOLIMXCS YacTeH, JATYMKHU JIOKAMOHHOTO THUIIA — 3XOJIOTHI,
ypoBHeMephl, AedekTockonbl. KCB-meTp, Takke H3BECTHBIM Kak HM3MEpPUTEIb
KO3 uIMEHTa CTOSYEH BOJIHBI, HCIOJIb3YETCS Uil H3MepeHus 3(pPeKTUBHOCTU
aHTCHHOH cHCTeMBI [2].

B wuHbOpMaIMOHHBIX HMCTOYHHMKAX MOXKHO HAWTH OMNHUCAaHUE YCTPOMCTB,
MO3BOJISIONIMX MPOU3BOJNUTH PA3IMYHbIE U3MEPEHHUs MAPAMETPOB CTOSIYUX BOJIH, HO
OHM BCE MMEIOT PSJl HEOCTATKOB - OHU TPOMO3/KH, 3aHUMAIOT 00JibllIe OOBEMBI, a
Takke TPeOyIOT OOJBINIOE KOIMYECTBO MOOOYHBIX MPUOOPOB U MPUCTIOCOOTICHHM IS
IIPOBEIECHUS U3MEPEHHUI.

B oTmumumm oT mMeromuxcs Ha phiHKe mpubopoB [3], pa3pabaTeiBaeMoe
YCTPOMCTBO OYJIET KOMITAKTHO, JOCTYIHO U MPEICTaBISATh U3 ceOsl MOTOHHBIN JaTUnK
TeMIiepaTypbl Ha OcHOBe »3(pdekra crosunx BOJAH. OHO TMO3BOJUT HU3MEPSTH

TeMreparypy kKadesnei Ha OOJBIINX PACCTOSHUSIX.
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BBEJIEHUE

WNHTepec K cTOSYMM BOJIHAM y MEHS BO3HUK B MPOIECCE M3TOTOBJICHUS U
anpoOanuy aKyCTUYECKUX CUCTeM (KOJIOHOK). OHHM MO-pa3HOMY 3By4alld B pPa3HbIX
KoMHartax. Jlamee OBLJIO HMHTEPECHO, KaK M C KAaKUMH TOTEPSMU IMPOUCXOIUT
oTpaxeHue BoyH. Korja Hayan u3ydaTh TEOPUIO O CTOSYUX BOJIHAX, TO BBISICHHUII, YTO
HE TaK-TO MPOCTO OMNPEACNIUTh UX MYYHOCTH W y3ibl. MMeromuecs ycTpoiicTBa Juis
ONpEENeHUs] TpeaJarajuch JOBOJBHO CJIOXKHOM KOHCTpykiuu. Mcxons wu3
MOJyYeHHOM MHOI0 MH(OpPMAIMM TPO MEXAaHWYECKHE CTOSYME BOJIHBI, S
IPEANOJIOKUI, YTO SHEPIus, 3aTpayeHHas Ha MEXAHUYECKUE BOJIHBI B Y3JIlax H
MYYHOCTSIX OyZeT pa3inyHOil.

JUist peanu3anydyd MOEro MPEeANnoJoKEeHHUs ObUIM MOCTAaBJIEHBI CIEAYIOIINE
3a/1a4yl B IIPOEKTE!

1. M3y4yeHue cxem U NPUHLIUIIOB pabOThI MOJOOHBIX YCTPOMCTB;

2. Pa3zpaboTka cxemMbl yCTPOMCTBA pacKauku O0€3 3JIEMEHTA Ha YJIbTPa3BYKOBBIX
4acTOTax;

3. Pa3zpaboTka cxeMbl KOHTPOJISI U UHIUKAIUH;

4. VI3roTOBIEHUE NIEYATHBIX IUIAT, MOHTAXK YCTPONCTBA;

5. McnblTaHus pacrpoCTpaHEHNE BOJIH U UX OTPaKEHHUE KAaK BO3/yX€E, TaK U B
MeTaJuie;

6. OnTumuzanusi 3J€MEHTOB CXEeMbl 0 HauOoiblIeld YyBCTBUTEIBHOCTU
WHIUKALUHA PACCTOSIHUS MEXKAY «ITyYHOCTSIMY;

7. I3roTOBJIEHNE CTAJIBLHOIO 3BYKOBOJA JJIsI IOTOHHOTO JaTYMKA U3MEHEHUSA

BHYTPEHHEU CTPYKTYPHI;

8. KoMIUTeKCHBIE HCTIBITAHUST YCTPOMCTBA, JOBOJAKA M YCTPAHEHUE HETIOJIAIOK.



OCHOBHA YACTDb

1 OcoOEHHOCTH CTOSYUX BOJIH

[Ipouiecc pacnpocTpaHeHus: KoyieOaHWW B YHOPYrod cpeie Has3bIBAIOT
MEXaHUUYECKOI BOJHOM. /{7151 MexaHWYeCKUX BOJIH 0053aTEIBHO HYKHA Cpeia, KoTopast
JOJDKHA 00J1a/1aTh MHEPTHBIMU U YIIPYTUMH CBOMCTBaMH. Paznnuarot nomnepeyHslie u
MPOI0JIbHBIE BOJIHBL. [Ipo10abHbBIE BOJIHBI MOTYT PACIIPOCTPAHITLCA B TIOOBIX Cpeaax:
TBEPJIbIX, KUJKUX U ra3000pa3HbIX; MOMEPEUHbIE - TOJIBKO B TBEPbIX cpeaax. Kak B
MONEPEYHBIX, TaK W B MPOJOJBHBIX BOJHAX MEPEHOC BEIIECTBA B HAIPABICHHUU
pacnpoCTpaHEHHUsI BOJHBI HE MPOUCXOIUT. BOTHBI EpEeHOCIT YHEPTUI0 KOJICOAHHMIA.
KonebarenbHble JBWXKEHHUS Tela B YNOPYroM cpele SBISIIOTCS UCTOYHUKOM
MEXaHUYECKUX BOJH. B oJHOpOAHOUW cpene CKOPOCTh pPacrnpoCTpaHEHHUs BOJIH
OCTAaeTCsl BEJIMYMHOW MOCTOSTHHOW. PaccrosiHne, paBHOE JJIMHE BOJHBI A, BOJIHA
npoOeraet 3a nepuop T, cnegoBatenibHo A = IT. [Ipu orpaxenuu ot 6oJiee IOTHOM
Cpe/bl BOJIHA, U3MEHUB CBOE HaIpaBJieHUE Ha oOpaTHOE, MeHsAET a3y Ha “7”°, TO €CTh
Ha MPOTUBOIIOJIOKHYIO TOUKY.

B pesynbTate crnokeHus najaroimuii 1 OTpasKeHHBIX BOJH 00pa3yeTcs cTosyas
BOJHA. B cTosiueil BOJIHE CYIIECTBYIOT MOJBH)KHBIE TOYKH, KOTOpPHIE HA3BIBAIOTCS

y3namu. [locpeamHe Mexay y3inamMu HaxoIATCS TOYKH, KOTOPBIE KOJEOIIOTCS C

MAaKCUMAJIBHOW aAMIUIMTYIOM. DTH TOYKHU HA3bIBAOT ITyYHOCTSIM.

[IyuHOCTH Y371b1

Iy

Pucynok | — ITydHOCTH ¥ y371BI CTOSIYEN BOJTHBI



Paccrosnue MCXKAY ABYMs COCCOAHHMMH ITYYHOCTAM WKW ABYMA COCCIHHUMU

y3JIaMH paBHBI A/2.

PucyHok 2 - PaccTostHue Mexay 1ByMsl COCEHUMH ITyYHOCTSIM CTOSIYEN BOJIHBI

B crosiueil BosiHE HET MOTOKA 3HEPruu. TOJIBKO B KaXKIOM OTPE3KE MEKIY
JBYMsI COCEJHUMH Yy3JaMU JBOXKIbl 32 OJUH IEPUOJ IMPOUCXOAUT IPEBpaALICHUE
KMHETHYECKOW SHEPTUU B OTCHIMAJIBHYIO M 00paTHO, KaK B OOBIYHON KOJI€0aTEIbHOM
cucreme. OTCYTCTBHME IIEPEHOCA DHEPIUM SBISAETCS OTJIWYWTEIBHOW YepTOu
0COOCHHOCTBIO CTOSTUCH BOJIHEI [3].

Crosiune BOJIHBI MMEIOT UIMPOKHUM CIEKTpP MNPUMEHEHHUS B Pa3IMYHBIX
o0nacTax:

- AxycTuka. B akycTHKe cTosiure BOJIHBI INMPOKO UCTIOJIB3YIOTCS ISl CO30aHus
PE30HAHCHBIX SIIMKOB W pPe30HAaTOpoB. OHU HCMOIB3YIOTCI B MY3bIKAJIBbHBIX
WHCTPYMEHTAX, TAKUX KaK rMTapa WIA CKPUIIKA, YTO MO3BOJISIET IIOBBICUTH TPOMKOCTD
Y KauyeCTBO 3ByKa MHCTPYMEHTA.

- Onruka. B onTuke crTosiluMe BOJHBI MCHOJIB3YIOTCS IS CO3JAHUS
uHTEp(HEepOMETPOB, TJI€ OHU CIY>KaT JUIsl U3MEPEHUS! JUTMHBI BOJIHBI CBETA, a TAKXKe IS

CO3JaHMsA TroJiorpaMm U OIITHYCCKHUX pCH_IéTOK.



- DNeKTpoHUKa. B 31eKTpOHMKE CTOSYME BOJHBI MOTYT HCIIOJIB30BAaThCSA B
aHTEHHAaX W MOy POBOAHMKOBBIX pudopax. Hampumep, OHM MOTyT TOMOYB CO3/1aTh
CHeUaIu3UPOBAaHHBIE AHTEHHBI C YCUJICHHBIMU HAINPABIEHHBIMU XapaKTEPUCTUKAMU
JUISL PaIMOCBSI3U U PAIUOJIOKALINN.

- [TpOMBINUIEHHOCTh. B MpOMBIIITIEHHOCTH CTOSTYKME BOJIHBI UCIIOJB3YIOTCS JIJIs
00pabOTKU MaTepuaioB U U3TOTOBICHUS ONPEAEICHHBIX MPoayKToB. Hanmpumep, oHn
MOTYT HCIIOJIb30BaThCs Il yJIBTPAa3BYKOBOW CBAapKU IUIACTUKOB WJIM JUIS CO3JAHUS
CTOSTYEH BOJIHBI B PE30HATOPE, YTO MO3BOJIAET 00pabaThIBaTh MOBEPXHOCTH PA3IMUHBIX
MaTepHaoB.

- MenuuuHa. B MequuuHe cTosure BOJHBI IPUMEHSIOTCS B YJIBTPa3ByKOBOU
Tepanuu, I71I€ OHU MOTYT HMCHOJb30BAaThCS JUISl JICUEHUS PA3TUYHBIX 3a00JIEBAHMM.
Hampumep, OHM MOTYyT IIOMOYb COKpPATUTh JUIMTEIBHOCTh 3a)KHUBIICHHS paH U

YIIyYIIUTh 3P PEKTUBHOCTH MpoIiecca pereHepanuu Tkanei [4].
2 CpaBHEHHE CYIICCTBYIOIIUX METOJ/IOB U IIPHOOPOB

MeToabl U3MEPEHHS CTOSIYEN BOJIHBI BKJIIOYAIOT MCIOJb30BAHUE PAZITAYHBIX
WHCTPYMEHTOB U TipubopoB. Hanmpumep, nist u3MepeHus: aMIuIuTy bl CTOSYEH BOJTHBI
MO>KHO HCIIOJIB30BaTh OCITMILIOTpad, KOTOPHIN MO3BOJISET 3aMKUCaTh U AHAIU3UPOBATH
M3MEHEHNE aMIUTATY/Ibl B 3aBUCUMOCTH OT BPEMEHHU. J[J1s1 U3MEpEeHUs IJTUHBI CTOSTYEH
BOJIHBI MOKHO MCITOJIb30BaTh PA3JIMYHBIC ONTUYECKUE METOIbI, TAKUE KaK METOJ
Openena unu Meton FOHra. Takke MOXKHO HCIOJIB30BaTh 3BYKOBOM T€HEPATOp U
MUKpPO(DOH JJI aHau3a MaTTepHOB UHTEP(PEPEHIINN U OTIPEICTICHUSI PACCTOSHHUS.

Meron ®penens — 3TO METOJA U3y4YeHHS UHTEPHEPEHIIMU CBETa, KOTOPHIN
OCHOBaH Ha WCHOJIb30BaHUM 30H @DpeHens. ITOT MeTon ObUT  pa3paboTaH
dbpanmysckum dpuzukom OrrocreHoMm Dpenernem B XIX Beke. OcHOBHas Ujiesl METoaa
dpeHens 3aKII0YaeTCd B TOM, YTO CBETOBBIE BOJIHBI, TPOXOSIIINE YE€pPE3 OTBEPCTUS

WM MPENATCTBUS, CO3/1aI0T MHTEP(PEPEHIIMOHHYIO KAPTUHY HA DKpPAHE.



Pucynok 3 — Merton 300 @penens

Jlist co3manust uHTEp(HEPEHITMOHHOM KapTUHBI C TIOMOIIsI0 MeToaa dpenens
HEO0OXOJMMO BBITIOJIHUTH CIIEAYIOIIHNE IIaru:

- Ha skpaHe ycTaHaBIMBaeTCs OTBEPCTUE WM MPEMATCTBUE, YE€pPe3 KOTOPOE
MPOIMYCKAETCsI CBET.

- CBer, mpoXoAsui 4epe3 OTBEPCTUE WM MPENMATCTBUE, NAJACT HA 3KpaH U
CO3/1a€T UHTEP(PEPEHITMOHHYIO KapTUHY.

- NutepdepeHimonHas kapTiHa HaOJII0JACTCS C MOMOIIBI0 MUKPOCKOTA UITU
JIPYroro yCTpoMcTBa JjIsl yBETUYEHUS U300paKeHMUS.

Meton ®@peHens MO3BOISET U3ydaTh pa3uyHbIE CBOMCTBA CBETa, TAKHE KaK
nudpakiusi, uaTepdepeHius 1 AudpakiuoHHbIe U UHTEP(EPEHIIMOHHBIC SBICHHUS.
DTOT METOJl HIMPOKO NPUMEHSETCS B OMNTHUKE ISl CO3JaHusl JU(PPaKIIMOHHBIX
pemeTok, Mu(paKkMOHHBIX 0OBEKTUBOB U APYTUX YCTPONCTB.

Meron IOHra, Takke HW3BECTHBIM Kak METOJ JIBYX IIEJEeld, OCHOBAaH Ha
MCIIOJIB30BaHUU JIBYX MapajlIeNbHbBIX IIEJIeH, uepe3 KOTopbie MPoXoauT cBeT. OH ObLI
pa3paboran Hemerkum ¢usnkoMm Tomacom FOrrom B XIX Beke.

OcHoBHas upaes Meroga HOHra 3akiaroyaeTcss B TOM, YTO CBETOBBIC BOJIHBI,
MPOXOJAIIME Yepe3 JBE eI, CO3/Ial0T UHTEPPEPEHIIMOHHYIO KapTUHY Ha JKpaHe.
Ota uHTep(PEepeHIINOHHAs KapTUHA COCTOUT U3 YEPEAYIOMINXCS CBETIBIX M TEMHBIX
M0JIOC, Ha3bIBAEMbIX MHTEP(EPEHIIMOHHBIMH TOJIOCAMH.

st co3manusi WHTEp()EPEHIIMOHHON KapTHHBI ¢ MoMoibio meTtona HOnra
HEO0OXOMMO BBITIOJIHUTH CIEAYIOIIHE MIarH:

- Ha OKpaHC YCTAaHABJIIMBAIOTCA ABC IMapaJlJICIIbHBIC IICIIN.
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- Cger, mnpoxoAfIiuMi uepe3 WIeNH, NaJaeT Ha OJKpaH M CO3/1aeT
UHTEPPEPEHIIMOHHYIO KapTHHY.

- UnTepdepenionnas kapTuHa HaOIIOAaeTCs C MOMOIIBI0O MUKPOCKOIIA HITH
Jpyroro yCTPOWCTBA sl YBEIUYCHUS N300paskeHUs..

Meton FOHra mo3BosisieT M3ydaTh pa3jMuHbIe CBOMCTBA CBETa, TaKWe Kak
unTepdepenys, qubpakuus U TudpaKkiuOHHbBIE U UHTEPPEPEHIMOHHbBIC SIBICHHUA.
OTOT METOJ WIMPOKO NPUMEHSETCA B ONTHUKE AJII U3MEPEHHUs JUIMHBI BOJIH CBETa U

co3gaHus HHTEPPEepoOMETPOB.

sl 8

S

Pucynok 4 — Meton FOnra

PaccMOTpUM HEKOTOpBIE M3 YCTPOMCTB JUISI MU3MEPEHUS W IPUMEHEHUS
SBJICHHSI CTOSTYUX BOJIH.

Nurepdepomerp — U3MEpPUTEIbHBIA MPUOOP, B KOTOPOM HCHOJIb3YyETCS
SBJICHHE BOJIH. [ [pUMEHSI0TCS U1 3BYKOBBIX M 3JIEKTPOMArHUTHBIX BOJIH: OITHYECKUX

Y PAJIMOBOJIH PA3JIUYHOMN JIJIUHBL.

Pucynok 5 - Untepdepomerp
9



[Ipunuun aecTBust UHTEPPEPOMETPA 3aKIIOUAETCS B CIIETYIOIIEM:

[1y4OK 3J1€KTPOMAarHUTHOTO U3JIy4eHHs (CBETa, PaAHMOBOJIH U T. I1.) C TOMOIIbIO
TOTO WJIM MHOTO yCTPOMCTBA MPOCTPAHCTBEHHO pa3leiseTcs] Ha JBa WM OOJbIlIee
YHUCJIO KOTEPEHTHBIX My4YKOB. Kaxkaplil U3 My4YKOB MPOXOAUT Pa3INvHbIC ONTUYECKUE
OyTH W HampaBiseTCs Ha SKpaH, Co3/aBas HMHTEPPEpEeHLUMOHHYI0 KapTuHy. [lo
uHTEP()EePEHITMOHHON KapTUHE MOKHO YCTaHOBHUTH Pa3HOCTh (ha3 MHTEp(PEepupyoImx
MyYKOB B JIAHHOW TOYKE KAPTHUHBHI.

KCB w™etpsl — »3T0 mnpuOOphl, NOpeAHA3HAUYCHHBIC JJISI U3MEPEHUs
koaddummenta crosiueit BonHbl (KCB) Ha nepenaTunkax um aHTeHHax. M3ameputensb
KOCBEHHO M3MEpSAET CTENEHb HECOOTBETCTBHUS MEXAY JHUHUEH Tlepeayd Hu
¢e Harpy3Kkoi (0OOBIYHO aHTEHHOM). DIEKTPOHIINKH HCTIOJIB3YIOT ero JInIE:
HAaCTPOMKH paIUONEPEIATYNKOB, UX AHTEHH W JIMHUM [HUTAHUS HA COTJIACOBAHUE
UMIIeIaHCca, 4YTOOBl OHHU JIOJDKHBIM 00pa3oM paboTaiu BMECT€, U OILICHKH

3¢ (HEKTUBHOCTH APYTUX MEP MO COTJTACOBAHUIO UMITE/IAHCA.

Pucynox 6 — KCB-metp
N3smepurens KCB HanpaBiaeHHOTO NEWCTBUS U3MEPSIET BEJIIMUMHY NPSIMON U
OTPAKEHHOM BOJIH, BOCIPUHHAMAs KaXKIAYyH0 U3 HHUX 10 OTHEIBHOCTH C
NOMOIIbIO HANpaBJICHHBIX OTBETBUTENEH. 3aTeM BhIUMCIAETCS KO3 (PULIMEHT cTosTuen
BOJIHBI.
Mo3kHO 3aMeTUTh, YTO B OCHOBHOM BCE IPUOOPHI AJIS1 ONPEEIICHUS Ty YHOCTEH
U y3J0B CTOSAYUX BOJH TPOMO3JKHE, CIOXKHbIE B KOHCTPYKUMU U TpeOyroT

JOITOJIHUTCIBbHBIX HpI/ICHOCO6HeHI/Iﬁ L U3SMCPCHUA.
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3 Onucanue pa3pabOTaHHOTO YCTPOMCTBA

Ha ocnoBe mukpocxembr KS61JIH2 st paspaboran cxemy (pUCYHOK 5), BHyTpH
KOTOpOH pacmojoxkeHo 6 jorumdyeckux sneMeHToB «HE», cobpan ciemnyromiee: Ha
MEPBBIX JBYX JIOTHUECKHX »JJIEMEHTax rmepectpanBaeMblii RC renepatop, Ha
cienytomeM sneMente Oydep. [lomyueHHYI0 HMIYJIBCHYIO TMOCIEIOBATEIbHOCTD
yepe3 pe3uctop R4, mogaro Ha NBYXIOJIAPHBIN SMUTTEPHBIN IOBTOPUTEIH (YCUITUTEND
MOIITHOCTH ), KOTOPBIA HArPy»EH Ha MhE303JIEMEHT (ITb€303JIEMEHT B3SIT TOT, KOTOPBIHA
op1 moctyneH) Ha 40.000 I'm, a B OTpUIIATENIBHYIO ILEMb YCHJIMTEIS MOITHOCTH
MIOCTaBUJI CTPEJIOYHBIN MIJLTHAMIIEPMETP C COOTBETCTBYIONUMHU pe3uctopamu RS u
R6 (1151 KOppeKIMKY UHIUKAITIH ).

Ha ocraBmmxcs tpex anementax « HE» Mukpocxemsl codpan ¢popmupoBaTesb
MPSMOYTOJIBHBIX UMITYJIbCOB W TIOJYYCHHBIE HMITYJIBCHI TTOIa]T HA MUKPOKOHTPOJIIED
LGT328. Hanucan nporpaMmy JJisi U3MEPEHUS YaCTOTHI U MOCTYTAIOIINX UMITYJIHCOB

¥ BbIBOJIa pe3yapTaroB Ha /KK nucruien.

_T(TC KKK ancnnei
T = | LY

LGT328

« N Mbesoan. ;5
Cxema aTunka Temneparyps! = IE

D1KS561MH2 7

Pucynok 7 - [IpunuunuanbHas cxema yCcTpoicTBa
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Kpome Toro, ¢ Touku “A” uepes pesuctopsl R7, C3, R8 BbIBET MOCTOSHHYIO
COCTABIIIOUIYIO JUISl IO/Ia4YX HAa aHAJIIOTOBBIM BXOJ MUKPOKOHTpoJUiepa. Bo-nepBbix,
3TO CBOEro poja nyOmsk ansg Oojiee TOYHBIX MOKa3aHHM, a BO-BTOPBIX, OHO YK€
MCMOJIb3yeTCs A1 mogayu curnana “SOS”.

JUist nanbHEMIIMX MCCIETOBAaHUM MO PACHpPOCTPAHEHUIO BOJH B TBEPHBIX
npeaMeTax coopail BTOPOM KOMILIEKT TaKOro )K€ TeHepaTopa U yCHIUTENs, TOJIBKO K
MbE303JIEMEHTY, Ha KOTOPOM OH paboTaeT, MpUIasijl CTAIbHYIO IPOBOJIOKY .

Pabota ¢ ycTpolicTBOM TakoBa: MOCJIE BKIIOUEHHUSI yCTPOMCTBA BhIACPKKA 2—3
MUHYTHI (CTaOUIIM3AIMS TapaMeTPOB), Jlajiee, Bpalliasi pyyKy MepeMEeHHOI0 Pe3UcTopa
R2 (pucyHok 5), moOuBaeMcsi OTKJIOHCHHUS CTPEJIKA Ha MaKCHMAJIbHOC TOJIOXKCHHUE.
Jlanee CTOUT MOJAHECTH K MU3Mydareito (Ibe303JIEMEHTY) JIF000 TBEPbIH MPEIMET |,
nepemertiasi ero BJ0Jb NPOJAOJIBLHON OCH, BUJAUM U3MEHEHHS B MokazaHusx. Cobepem
MIPOCTOE YCTPOMCTBO, JIMHEHKY MOCTaBUM YyTh HUXKE HM3ydareliss B HalpaBJICHUU
IPOJOJIBHOrO M3NydyeHus. Ha nuHeiiky npuctaBuM Jt000H TBEPIbIA MpeaMET H
HAYHEM MPUOIMKATh IO JIMHEWKE B CTOPOHY H3ydareias. Mbl YBUIAUM, YTO 4epes
OIPEJEIIEHHOE PACCTOSIHUE CTPEIKA YMEHBIIAET CBOM IMOKA3aHUS.

3Has (Qopmylly oOmpenesieHUs PACCTOSHUS MEXAY Y3JIaMH, MpPOU3BEIEM
BeiunciaeHuss f = 40000 I'm, T = 1/40000 = 0.25 mcek. Bo3pMéM ckopocTh
pacrnpoctpaneHuss B Bo3ayxe ¥ = 340 w/cek, HaiigeM mauuHy BoiHBI A = OT,
340*0,00025=0,0085 meTpa. PaccTrossHre Mexay y3aamMu moiydum A/2=4,2 mwm.

Ha nunelike Takue xe noka3zanusd. [IpoaensiBas pa3ivyHble WCCIEAOBaHMS,
MPOITYCKasl MOMYUYECHHBIN U3TyYaroIINi YIbTPa3ByK uepe3 TpyOKy U Ha KOHIIE TPYOKH
MPOU3BOJIWII U3MEPEHUS, MPUILIET K BBIBOY, €CJIM U3MEHUTh CTPYKTYpPy Marepuarna,
i€ MOJYYalll CTOSYME BOJIHBI, TO U U3BMEHHUM MOTPEOIIIEMYIO MOLTHOCTb YCUITUTENS.

Jlanee mosyums1 CTOSYME BOJHBI B CTaJIbHOM HpoBOJOKe. Hactpownn
CTPEJIOYHBIN MPUOOP MO0 MaKCUMaJIbHOMY MOKa3aHuio. [IoToM U3MEeHus TemMneparypy
3BYKOBO/Ia B JaJIbHEH TOUKE (ITOIHEC TUIaMS 3a)KHMTaJIKK) U TYT )K€ Oy YT H3MEHCHHE
MOKa3aHMs CTPEJIOYHOTO MPUOOpa, TO €CTh PEAKIINIO Ha TET10. 3aCTaBUII TPOTPAMMHO
pearupoBatb Ha 3TO W3MEHEHUE MMKPOKOHTPOJIEP W MOJY4YUI B YCTPOMCTBO,

KOHTPOJIMPYIOIINE U3MEHEHNE TEMIIEPATYPhI B JTI000H TOUKE 3BYKOBO/IA.
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Jlymato, 49TO JaHHOE YCTPOWCTBO MOXHO TNPUMEHHUTH JUIsI KOHTPOJIS
TEMIepaTypbl BIOJb OTBETCTBEHHBIX KaOENbHBIX KaHAJIOB WM TpPyOONpoBOAaX,
pe3epByapax, a TaKKe pa3INYHbIX arperarax.

bbuin BBIBENIEHBI CIEAYIOLIME HapaMeTpbl MOEro ycTpolcTBa (OHM OyayT
IpyruMH, eciu OyJeT Apyroil 3BYKOBOX): curHan cpabarteiBanus “SOS”, eciu
Temreparypa npesbiciiia 60 rpaaycoB; BpeMs (IPOJIOJDKUTEILHOCTh BO3ICHCTBHS 1—
5 MUHYT) JaHHOTO TPEBBIIICHUS TEMIEPATyphl; BPEMsI BO3BPAILICHUS B HCXOIHBIC
napaMeTpsl He Oosee 2 MUHYT. JIUTENTbHOCTh KOHTPOIUPYEMBIX OOBEKTOB 3aBHCHT
OT 3BYKOBO/Ia Ml CUCTEMbI U3Ty4eHHsI (MOLTHOCTH U3TY4CHHSI) U MOIITHOCTH yCUITATEIIS.

Y CTpoicTBO, KOTOPOE SI M3TOTOBWII (PUCYHOK 6), aBTOHOMHO, HACTOJILHOTO

THUIIA, HCCJIIOKHOC B U3IOTOBJICHUH, JOCTYIIHOC I10 ce0eCTOMMOCTH.

Pucynok 8 — @ororpaduu ycTpoicTBa (BHEIIHUIN BUA U U3HYTPH)
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3AKJIFOYEHUE

B xone moero uccnegoBanus ObUIO H3rOTOBJIEHO YCTPOMCTBO, MO3BOJISIOIIEE B
JOCTYITHOHM (hopMe TPOU3BOANTH U3MEPEHHE ITTUHBI CTOSTYNX BOJTH, KOTOPOE TTIOMOKET
peluTh NpodsieMy OTCYTCTBUS YCTPOUCTB MOJOOHOIO TUIA B IIMPOKOM JIOCTYIIE.

Cdepsl mpuMeHnenne npubdopa KpaiiHe OOITUPHBI: TaKUE JTATUYUKH SBIISIOTCS
BOKHBIMU JIEMEHTAMU CUCTEM MOHUTOPUHTA U KOHTPOJISI TEXHUYECKUX MTPOILIECCOB, U
HAXOJAT MPUMEHEHUE B PAa3IUYHBIX O00JACTSIX, BKJIIOYAs IHEPreTUKY, TPAHCIOPT,
HE(TAHYIO M Ta30BYIO MPOMBIIIICHHOCTh [5]. OHM NPUMEHSIOTCS ISl KOHTPOJIS U
MpeIOTBpaIIeHUs MeperpeBa Kabeneil, 4To MO3BOJSET MPEJOTBPATUTh BO3MOKHbBIC
aBapuiHBIC CHTYyallMd U TOBBICUTH Oe30macHOCTh dKkciutyatanuu [6]. Kpome Ttoro,
pa3pabaTbiBa€MO€ yCTPOUCTBO MO3BOJUT COIKOHOMHUTH SHEPTHUIO M PECYPCHI, TaK KaK
oOecrieuuTt 6osiee 3 HEeKTUBHBIN U TOYHBIA KOHTPOJIb TeMIlepaTyphl. biaronaps csoeit
CIIOCOOHOCTH  OCYIIECTBJISITh HEMPEPHIBHBIM KOHTPOJIb, YCTPOWCTBO MO3BOJIUT
MOBBICUTH 0€30MacHOCTh U A(PEKTUBHOCTH PAOOTHI CUCTEM M O0OPYI0BAHMUSI.

PazpaboTanHoe YCTPOMCTBO MOKET SIBISTHCS 3amMedaTesIbHbIM HarJIsiIHBIM
nocooremM Mg JAEMOHCTpAllMd y3J0B M IMYYHOCTEH CTOSYMX BOJH B Y4YEOHBIX
3aBEJICHUSIX.

Ha 6a3e mpubopa MOXXHO pa3paboTaTh YHHBEpCAJIbHbBIE JATUUKU IIHPOKOIO
CIIEKTpa MPUMEHEHUs, TaKWe KaK JaT4uKd TMOXKapHOM O€30MacHOCTH, JaTYUKU
TEeMIIepaTyphl, KOTOpbIE OyIyT MIMPOKO MUCIOIB30BAThCS B PA3IMUHBIX cepax.

PabGotast Hag >TUM TPOEKTOM, 5 MOJYYMJI PACHIUPEHHBIE 3HAHUS MO (PU3MKe,
PaMORJIEKTPOHUKH, TIPOTPAMMHUPOBAHHUIO, TPHOOPET HABBIKU B KOHCTPYUPOBAHUU U

JU3aifHe PaOdJIEKTPOHHOTO 000PY10BAHMUS.
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