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AJETEKTOP C WWYMOMNOAABNEHVNEM

Hactoswee wm3obpeteHMe OTHOCUTCA K OMNTUYECKOMY AETEKTOopy rasa Aans
oBHapyxeHus rasa, NornoLwaroLLero CBeT Ha N3BECTHOM A JINHE BOSHbI.

XOpOoLLO W3BECTHbI ra3oBble AaTynki abcopBbUMOHHOrO TUNa, B KOTOPbIX CBET
nepefaeTca 4Yepes rasoByrd CMECb K AETEKTOPY, MNpyU STOM ONpeaeneHHbIn ras
nornoLwaeT CBeT C OnpeaeneHHbIMU XapakTEPUCTUYECKUMM ANIMHAMW BOMH, W, €CNn
nepefaBaeMbli  CNEKTP W AETEeKTUPOBAHHbIA CMEKTP W3BECTHbI, MOXHO y3HaTb
KOHLUEHTpauuio rasa. TeM He MeHee, M3MEepeHMe CrnekTpa nepefaBaeMoro ceeTta
ABNAETCA CNOXHbIM MPOLECCOM, a Takke TPyAHbIM ANS MNPUMEHEHUA B KOMMAKTHOM
Hegoporom obopyaoBaHuK, Hanpumep B npubopax ANS U3MEPEeHUa CopepKaHus
ankorons.

Beinn  paspaboTaHbl HEKOTOpble anbTepHaTUBHbIE pPEeLUEHUs, B KOTOpPbIX
nornoLweHre onpeaeneHHbIX ANWH BOMH B rase MOXeT ObITb MCMONb30BaHO TakuMm
obpasom, 4TO NOrnoLEeHNe NPUBOAUT K POCTY TEMNEPAaTypbl B rase unm K pnykryaumam
AaesneHus. bbino npoaeMOHCTpUpPOBaHO, 4YTO (POTOaKyCTUYECKME [ETEeKTOpbl rasa,
n3obpeteHHble Briel n Kjeer (US 4 818 882), no3sonatoT obHapyXuBaTe O4EHb HU3KME
ypoBHM rasa. "Cepguem" ¢OTOaKyCTUYECKMX LOETEKTOPOB rasa SABNSAIOTCA OYeHb
XOpOLUME  KOHAEHCATOPHble  MUKPOMOHbI,  U3roToBneHHble  Briel wn  Kjeer.
HuskouactoTHass 4yBCTBUTENbHOCTb KOHAEHCATOPHOMO  MWUKPOOHa  OrpaHuyeHa
TpebyembiM npeaBapuTenbHbIM  HanpskeHmem MembpaH. 3TO npeaBapuTenbHOe
HanpspkeHne Heobxoanmo, YTobbl n3bexaTb TOro, YTO EMKOCTHbIE CUMbl NPUTArMBAKOT
mMembpaHy K 3agHeun nnactmHe. Hactosuwee nsobperteHmne obecneumBacT ynyudlleHne B
3TOM OTHOLUEHMM, Hanpumep, bnarogaps MCNOMNb30BaHUIO OMTUYECKOrO CYUTbIBAHUS,
MO3BONSAIOLEr0 M3roTOBUTE MeMBpaHy HaMHOro MArde (C MEHbLUMM HanpspKEHUEM).
Kpome TOro, koHgeHcatopHbii MUKPOdoH Brlel n Kjeer vmeetr BCeHanpaBneHHbIN
OTKNMK. OBbIYHO CYMTaETCS, YTO BCeHanpaBneHHbIN (MW HE UMEIOLLMIA ONpeaeneHHOro
HanpaeneHus) OTKNMMK MUKPOOHa nMpeacTaBnsaeT waeanbHyro cdepy B Tpex

HanpaeneHuax (cMm. https:en.wikipedia.org/wiki/Microphohe). 3710 03HayaeT, u4TO

KOHZAEHCaTOPHbIM MUKPOMOH 3axBaTbiBaeT LUYM CO BCex HanpaeneHun. Hacrtosiiee
n306peTeHme ynyyllaeT 3TO HECKOMbKUMW MyTAMW, kak oObsacHaeTcs no3gHee. Kpome

TOro, PoToaKkycTMyeckne p[eTekTopbl rasa, wusobpeteHHble Briel wn Kjeer, ana
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npaBunbHON PaboTbl AOMKHbI UMETb ra3 BHYTPW 3aMKHYTOro obbema. 9TO O3HayaerT,
YTO JaTyuK rasa HyxxgaeTcs B Hacocax Ang TPaHCNOPTUPOBKM rasa B 3aKpbITbI 0ObeM,
a Takke B KnanaHax Ans msonauum obvema. Hacrosdwee nsobpeteHne He TpebyeT
HaCcOCOB UNW KnanaHoB..

Adpyron doTtoakyctuyeckmn cnocod obHapyxennsa onmcaH B US2005/117155
(US7245380), roe npumeHNeTcs UMNyrbCHbIM UCTOUHMK cBeTa. OgHon n3 Hambonee
npmBneKaTenbHbIX OCODEHHOCTEM 3TOr0 M300peTEeHUa SABMNSETCA TO, YTO OHO He
TpebyeT ncnonbL3oBaHMs HaCOCOB UMK KrnanaHoB, Kak CTaHAaPTHbIN POTOaKYCTUYECKMIA
noaxosd. MnynbCHbIM CBET MOrNOLWAETCA XNAKOCTBIO U NPUBOAUT K BO3HUKHOBEHMIO
aKyCTUYECKMX BONMH B XuMAKoM obpasuye, KoTopble MOryT ObiTb OBHapyXeHbl
PE3OHMPYIOLLMM  BUNKOOOPA3HbIM  KPUCTanoM, W3 KOTOPOro MOXeT ObITb CuuTaH
pe3ynbTUpPYOWMA curHan. [ornoweHHaa 3Heprus akkymynmpyeTcsa B KpucTtanne B
dopme BUNKKU, MU KpUCTann B PopmMe BUNKN AEUCTBYET KaK MEXaHU4YeCKUA PUnbTp Ha
Pe30HaHCHOW 4YacToTe. Bunka npefnouTuTensHO BbIMOMHEHA M3 KBapua, YTO MOXET
noaxoauTb ANA WCNOMb30BaHWSA B XKWUAKOCTWM, HO OydeT WMeTb OrpaHuUYeHHyHo
3P PEKTMBHOCTL CBSA3M B rase. Yactotra WMNynNbCOB OrpaHuMYeHa pe3oHaHCHOW
4acTOTOM BUIKK, U 3TO TpebyeT O4YeHb XOPOLLEro ynpaBneHns 4YacToTom Bo3DyXaeHUS
n cnocobamm KOMMNEHCaUMM M3MEHEHUM PE30HAHCHOW 4acTOTbl M3-3a TemnepaTypsl,
N3MEHEHNA MacChbl BUNKK (T.€. YacTuy, Nbifn) v Apyrmx BHELLUHUX BIIUSIHUNA.

Takum o6pasom, Uenbio HacTosawero n3obpeteHus aBnseTcs paspaboTka
KOMMaKTHOrO M HELOPOroro hoToaKyCTUYECKOro rasoBoro gatymka, UMEeroLEero H13KYH
YyBCTBUTENBHOCTb K BHELLHUM BMOpaumsam, B TO Xe camoe Bpems obnagaroiero
BbICOKOYYBCTBUTENBbHbIM ~ ODHapyxeHnem rasa. OTO [OCTUraetca C  MOMOLLBH
ONTUYECKOrO [AEeTeKTopa rasa, OXxapakTepus3oBaHHOrO B MNPUIIOXKEHHOW dopMyne
n3obpeTteHus.

B cootBeTCcTBMM C  NpeanoyTUTENbHLIM — BapuaHTOM  OCYLLECTBIEHUSA
n3obpeteHns aeTekTop rasa Oasmpyetcd, Takmm 0BpasoM, Ha KOHTPOSE PacCTOSHUS
Mexay AByMS napannenbHeIMu MembpaHamu, onpeaensowymMm obbem Mexay HUMW.
a3 OypeTr obHapyxuBaTbCA B BuAe BOMHbI/MMMyNbCa AaBMEHUS WM CKOPOCTW,
pacnpoCTpaHALLMXCA HapyxXy u3 obbema wmexay MembpaHamu, Tem cambiM
pasgBuvras  MX B MNPOTUBOMOMOXHbIX HanpaeneHusx. Bubpauun u  BHeEWHWN

aKyCTUYECKUI LLUYM M3 OKpyXKaren cpenbl OyayT nepemewiats MembpaHbl B O4HOM U



TOM >X€ HanpasBlieHUN, TEM CaMbIiM COXPaHAA PacCTOSHUE MEXAY HUMW, a 3HaYUT, He
OyayT obHapyxMBaTbCA 4ETEKTOPOM.

KoHaeHcaTopHbIN  MUKPO(POH WMEEeT BCeHanpaBfieHHbIM  OTKMWK  K3-3a
3aKkpbITOro 3agHero obvema (1 ByneTt 3axBaTbiBaTb LWYM CO BCEX TPEX HanpaBneHWN.
MwukpodoH 6e3 3agHero obbema, TakoW Kak NEeHTOYHbIN MUKPOMOH, OBHapyxmBaeT
3BYK COrfacHoO JAByHanpasneHHOW aunarpamme (Takke Ha3blBAEMOW BOCbLMEPKOWN),
NOCKOSbKY NEeHTa OTKpbITa ¢ 0b6eunx cTopoH. Taknm obpasom, eanHcTBEHHas MembpaHa
He ABMNSETCHA YyBCTBUTENbHOW K 3BYKY, MOCTynarowemy ¢ OOKOBbIX CTOPOH, U UMEET
OCHOBHYIO YYBCTBUTENBHOCTb B HamnpaeBneHuu, nepneHaukynspHoMm membpaHe. B
HaCTOALLEM M30DOPETEHNUN UCMNONB3YIOTCA ABE OTAENbHble MembpaHbl, U OHW Mo-
NPEeXHEMY SBNAETCA HEYyBCTBUTENMbHBIMW K 3BYKY Unn Bubpaumam, noctynarwmm c
OoKOBbIX CTOPOH. BHewHwun 3Byk wmnu Bubpaumsa, nepneHaukynspHole membpaHam,
Oyayt nepemewarts 06e membpaHbl, @ Tak Kak Mbl WU3MEPSEM OTHOCUTENBHOE
nepemMeLleHne mexay AByMA MembpaHamu, BKnag OT BHELWHEro WUCTodHuka Oyaer
CYLLLECTBEHHO CHWXKEH W B MPUHUMNE MOMHOCTBI YCTPaHeH, ecnv AnvHa BOISHbl OT
BHELLHEro NCTOYHMKa aBNseTCs 60NbLUOW MO CPaBHEHUIO C PACCTOAHMEM MEXAY ABYMS
mMembpaHamn. CurHan, cosgaBaemblv NOrfoLweHeM rasa Mexay ABymMs membpaHamu,
Oynet pacrankumpaTtb MmeMbpaHbl 1 He ByaeT NogaBnNATLCA.

Heckonbko pasnuyHbIX CPeacTB MOXET ObITb NPeayCMOTPEHO ANA U3MEepPEeHns
nepemMeLleHns, HanpuMep C MCMOMb30BaHNWEM CUMMETPUYHBLIX MemBpaH, WUMEeRoLLMX
Nbe303NEKTPUYECKNE KOMbLA, kak nokasaHo B W02011/033028, koTopble COeAMHEHDI
3MNEKTPUYECKN, YTOObI YCTPaHUTL CUrHarbl, €Crnn MembpaHbl NepemMeLLaroTCa B O4HOM U
TOM € HanpaeBneHun. AHanornyHble KOHCTPYKUMM MOryT ObiTb BbIMNOMAHEHbI C
NCNONb30BaHMEM MbE30PE3NCTMBHbBIX UM EMKOCTHBIX 4aTYMKOB.

MpeanoyTUTENBHO PacCcToaHME Mexay MembpaHamy M3MEPAT ONMTUYECKN,
NCNONb3ya WHTEPMPEPOMETPUIO, T.€. UIMEPUTENBHYID CUCTEMY, OOCYyXLaemyr B
WO02003/046498. B COOTBETCTBUN C NPEANOYTUTENBHBIM BapUaHTOM OCYLLECTBNEHNS,
mMembpaHbl, Takmm obpasom, obpasytoT 3epkana B uHTepdepomeTtpe Pabpu-llepo,
N3MEHSAIOLLIEM PE30HAHC B 3aBUCMMOCTW OT PacCTOSAHUA MexXay membpaHamu.

N306peTenne BypeT obcyxa4eHO HMKE CO CCbISIKOM Ha MpUnaraeMble YEPTEXMN,

UNIOCTPUPYOLLME M300peTeHne npuMepamm.



dur. 1 unnocTpupyet obpasey rasa, pacnonioXeHHbIW Mexay ABYMS
mMembpaHamu.

dur. 2 UnNNCTpUpPYeT BapuaHT OCYLLECTBNEHNA M30DpeTeHnsa, Korga Aaryuk
rasa cHabxeH pe3oHaTopoM.

®ur. 3 NNCTPUPYET AaTUMK C ONTUYECKUM CHNTBIBAHWEM.

dur. 4a, b wvnnNOCTPUPYET NPEANOYTUTENBbHBLIM BapUaHT OCYLLECTBMNEHUS,
obecneumBatoLLMn ONTUYECKOE N3MEPEHNE PACCTOAHNA MEXAY MeMbBpaHamu.

Kak nokasaHo Ha cur. 1, getektop 1 rasa no cywlectsy cBs3aH ¢ obbemom 2
rasa, obny4aemoro uMMNynbCHbLIM CBETOBbIM My4ykoM 8 OT wucTtodHuka 3. [lpu
nornoweHnn ceeta obbLeM rasa paclmMpsaeTcs U pactankmeaeT gee MembpaHbl 4a, 4b ¢
cunon F. Kak ykasaHo Ha uyepTtexe, pacctosHue D mexay membpaHamn 4a, 4b Oypet
M3MEHATECA BO Bpemenn t, m amnnutyga wuameHeHnsa D Oypger cBgasaHa C
KOHLIEHTpaumen Lenesoro rasa B obpasye. O6bem 2 raza He NOMELLAETCSH B 3aKPbITOM
KOHTEWHEpPe, a SBNAETCA Nno cywectsy cBoOOAHbIM ANS NepemMeLleHmnsa nnu anddysmm
B M3MepUTENbHbIN 00BbEM, TEM CaMbIM Aenasn HEHY)XHbIM HacoCbl UNW Apyrue cpeacTaa
ANA  nonyyYyeHWa noToka, XxoTta 310 Oyaer 3aBuceTb  OT  Npejnonaraemoro
ncnonb3oBaHMa U pabotel gatuvka. O6bem rasa MOXET nPOCTO OnpeaensTbCs
nonoxeHnem memopaH 6e3 Kakmx-nmbo CTEHOK UM COCTaBHbIX YacTeN.

O4yeHb ynpoLeHHOW MOAEnNb 3ByKa, WUCXOAALLEro OT BO3DyXAeHWs rasa,
ABMNAETCA aKyCTUYECKUA TOYEYHbIA MCTOYHUK, FEHEPUPYIOLLMIN CHEPUYECKYIO BOJSHY.
3ByKOBOE [AaBneHMe OT C(EepuyYeckon BOJMHbI YMEHbLUAETCs MNPOnOpLUMOHanbsHO
paccToaHuto r pacnpoctpaHeHna (cm. “Elektroakustikk”, Jens Jergen Dammerud, 4-e
napaHve, 2013, ctp. 100), @ UHTEHCMBHOCTb 3BYKa YMEHbLLIAETCS NMPOMOPLMOHANbHO 2.
OTO 3HaAYUT, 4YTO E€CnM pPacCTosHME OT aKyCTUYECKOrOo TOYEYHOro WCTOYHMKa [0
BHYTPEHHEW 4acTu mMeMbpaHbl coctaBnser 1 MM, a pacCTosHME OT TOYEYHOro
NCTOYHMKA A0 BHELUHEW YacTu membpaHbl coctasnsaeT 10 mm, TO gasneHune 3syka B 10
pas HXe CHapy»Xu, B NepemeLleHn MemopaHbl JOMUHUPYET MPSMOU NMyTb U3HYTPW.

Kak nokasaHo Ha cur. 1, akyCTUYECKUA CurHan, cosgaBaemMbin B 0bpasLe rasa,
MOXeT npoTekatb 5 BOKpyr membpaHbl 4a, 4b, 1 TemM cambiM 4acToTa MMMynbLCOB U
pasmep MembpaH moryT ObiTb BbIOpaHbl Takum obpasom, 4TOObl NPenoTBpaTUTh
oTpuLaTenbHyo obpaTHyo CBA3b, B TO Xe caMoe BpeMsa COoXpaHAa 0ObeM OTKPbITbIM,

4yTOBObl AaTb BO3MOXHOCTb rady npotekatb cBobogHO yepes obvem. [Mpm npaBunbHOM



BoiOOpe pasmepoB MemOpaH faBneHne  CHapyXum MOXEeT WMETb  daay,
NPOTUBOMNOSIOXKHYIO AaBMNeHUIo Mexay MmembpaHamu 4a, 4b, TeM cambiM yBenuunBas
cuny curHana. llpun reHepupoBaHUM akyCTUYEeCcKMX uMnynbcoB Ha dactote 20 kly
ANvHa BOMHbI 3Byka coctaenser 17 mm. Ecnn nyTb pacnpoctpaHeHust oT obbema K
3agHen cTopoHe MembpaH coctaBnseT 17 MM, 3a4HAS U NePefHsI CTOPOHbI HAXOAATCA
B dpase n nepemelleHme membpaHbl ymMeHblUaeTcsa unm gaxe nogasnsetcsa. OgHako
ecnun nNyTb pacnpocTpaHeHnsa coctaesnseT 17/2 = 8,5 MM, 3Byk Ha obpaTHOM CTOPOHE
MeMOpaHbl HaxoauTca B MNpoTMBOMase, 4YTO MOXET YBENMUYUTL  aMniuTyay
nepemMeLLeHnn membpaHbl U TEM CaMbIM YNyYLWNTb CUrHan getekropa. Takum obpasom,
pasmepbl MeMbpaH 1 06beM rasa MoryT M3MeHATLCA B 3aBUCMMOCTU OT CKOPOCTU 3BYyKa
B rase. OgHako namepeHne ByaeT OCyLeCcTBNATLCA A0 TEX MOp, NoKa NepemMeLleHms
MONHOCTBIO HE MNOAABMATCS.

Ha dur. 2 pertekTtop COAEPKUT aKyCTUYECKMA pe3oHaTop 6, OKpyKaroLmin
nepByt0 KU BTOPYyHD MemOpaHbl 4a, 4b, KOTOpbIM, NPW COrfnacoBaHMM C 4acTOTOM
UMMNYbCOB NCTOYHMKA CBETA, MOXET YCUNUTbL BUOpaUMK, a 3HauuT, curHan.

Ha dour. 3 npeacraBneHo cxematmnyeckoe nsobpaxeHue, rae ras 7 BBOAUTCS B
NPOCTPaHCTBO Mexay membpaHamu 4a, 4b, onpegensiowmmn obvem 2 rasa, a ceeT 8
OT MH(pPaKPaCHOro LUMPOKOMOMOCHOrO UCTOYHMKA obnyyaeT obbem 2 rasa, KOTOpbIv
nornowaeT CBeT Ha XapakTepucTUYecKMx AnvHax BOMH. PacctosHue wmexay
mMemOpaHamn 4a, 4b n3MepsaT, UCnonb3ys MHTEPEPOMETPUYECKME CPEACTBa, T.€.
apantaunto  cnocoba, onucanHHoro B WO02003/046498. [na nonyyeHus 3TOro
MeMOpaHbl MMEIOT MO MEHbLUEN MEPE YaCTUYHO OTPaKatoLLy0 MOBEPXHOCTb, TaK 4TO
nonocTb Mexay membpaHamm obpasyet uHtepdepomeTtp Pabpun-fepo ¢ pesoHaHCHOM
4acTOTOW, 3aBUCALLEWM OT paccTosHua mexgy membpaHamun. OauH (vnm Bonee)
Y3KOMOJSTOCHBIN UCTOYHKK 15 cBeTa, T.€. AMOAHBLIV Nasep, NCNOoMb3yeTcs ANS nepepaydm
KOHTponupyemoro ceeta 14 uepe3 membpaHbl 4a 1 4b 1 Ha OAWMH UMM HECKOIBLKO
aetektopoB 16. AnbTepHatuMBHas cCxema nMpeacTtaBndeT CuYMTbIBAHWME CUrHana,
oTpaxatroLlerocs ot membpaH. MictouHunk 15 ceeTta n getektop 16, B ToM umicne nobble
ONTUYECKME CcpeactTBa Ana  (OKYCUMPOBKM WM KONnMMMaumm cseta, 0ObIMHO
pasmeLlarTca Ha pacctosHum 6onee 0,1 MM, NPeanoYTUTENBHO HECKOMBKO MM, OT
mMembpaH, 4Tobbl m3bexarb Kakon-nnbo GOopMbl 3PPEKTOB pPa3pPyLLUEHUSA MIEHKW,

reHepypyroLmx Wwym. [ns nonyyeHns kak MOXHO Gonee 4yBCTBUTENBHOMO AaTyuka,



HanpskeHne B meMbpaHax AOMMKHO ObITb Kak MOXHO MeHbLue, 0BbidHO mexay 5 u 50
MPa.

dur. 4a n 4b MNNOCTPUPYIOT UCTOYHMK CBeTa, obnyyarowmm noTok 7 rasa
Mexay AByms MemOpaHamu 4a, 4b. dur. 4a wnnioCTpupyeT LOETEeKTop rasa B
COOTBETCTBUM C U30OpPETEHMEM C OOHOW CTOPOHbl, B TO Bpemsa kak dwur. 4b
WNMIOCTPUPYET AETEeKTOp rasa, Kak BuAHO cBepxy. WCTOYHMKOM MOXeT ObiTb
wmpokononocHsi UK (nHdpakpacHbin)-nctouHnk 10, ncnyckarowmin CBET B 40BOSBHO
LUMPOKOM AmanasoHe AnvH BONH. CBET KONNMUMMPYETCA NMH30M 11 n nepefaeTca Yyepes
nHTepdepomeTp 12 dabpu-llepo ans Toro, Utobel BoIOpaTh NO MEHBLLLEN MEPE OAHY U3
XapakTEPUCTMYECKUX ANWMH BOMH ANA rasa, nognexailero obHapyxeHuo. BTopas
nvH3a 13 ucnonb3yeTca ANna POKyCUMpoBKM cBeTa Ha obpasue 2 rasa. 3TOT UCTOYHUK
cBeTa MOXeT ObITb NPEeACTaBneH B pasHbIX BapnaHTax OCyLLECTBNEHNS B 3aBMCUMOCTU
OT pabounx ANMH BOMH W rasa, noanexawero obHapy>XeHWIo, a NMH3bl MOryT ObITb Kak
pedpakyMoHHble, Tak U audpakumoHHble. [Ona namepeHun CO B UCTOYHWKE MOTYT
ncnonb3oBaTbCa PUnbTpbl, kak onucaHo B WO02006/110041 n WO2006/110042. Ons
APYrMX TrasoB B WCTOYHWUKE MOrYT MCMNONb30BaTbCA OUMLTPLI, OMUCaHHble B
WOQ02011/033028.

doOKyCcHOE paccTosHMe BTOPOM NUH3bI 13, (Pokycupyrowen cBeT Ha obbeme
rasa, MoxeT ObiTb BbiOpaHO TakMm obpasom, 4yTOObl 3ajaBaTb Y3KUMWM KOHYC, MO
MEHbLLEN Mepe B HanpasBneHun mexay membpaHamm, Tak 4To memOpaHbl MOryT ObiTb
Kak MOXHO 6nwke gpyr k apyry 6e3 6nokuposkm ceeta. pu dokycmpoBke ceeta 8
namepsemblin obbem 2 Takke orpaHmyeH B QOKycHoM obnactm, 4TO HanoMumHaeT
aKyCTUYECKMA TOYEYHbIM WCTOYHWK, KakK YNOMSAHYTO Bbiwe. Kak MOXHO BuAeTb Ha
dur.4b, choKyCMpoBaHHbIN CBETOBOW My4YOK HE PaCnpOCTPaHSAETCA Yepes3 kakoe-nmbo
OKHO MnKn gpyrue marepuansl nobnmnsoctm ot obbema 2 obpasuya rasa, 4to SBNSETCA
NONesHbIM, Tak Kak He NPOMCXOAUT AOMOMHUTENbHOrO MOrfoWeHUs, YTO MOorno Obl
oKasaTb HeratMBHOE BNUAHME Ha ycnoBua B obpasue, HO Bonee BaxHO TO, 4TO
OTCYTCTBME OKHa NPeAOTBpaLlaeT reHepaumo akyCTUYECKMX CUrHanoB, YTO OObIYHO
NPeaCTaBNAET OCHOBHbIE OrpaHMyeHns B  (POTOaKyCTUYECKOW  CMEKTPOMETPUM.
YcTpaHeHne OKOH AOMyCcKaeT HyneBoW CurHan, Korga ras OTCyTCTBYET, B TO BPeMS Kak

NCNonb30BaHME OKHa 0BbIYHO AaeT 6a3oBbIN CUrHanm, KOTopbIiM HEOOXOAMMO BbIYECTb, U



3TOT OasoBbi curHan OyaeT U3MEHATBCA BO BPEMEHM, U, Takmm obpasom, Oyper
orpaHu4yMBaTh TOYHOCTb AaT4YMKOB.

Moaynsaums UCTOYHMKA cBeTa MOXET ObITb BbINOMHEHA MYTEM €ro BKIHYEHNA Y
BbIKITFOYEHMS, HO 3TO MOXET MOBMNUATL Ha U3ny4Yaembl CnekTp. Jpyron ansTepHaTUBOM
aBnaeTcsa OnokMpoBaHME nydka npu BbIOPAHHOW CKOPOCTW, HanpuMep, WCMNOoNb3ys
Bpawaroieecs koneco mnm LCD. B cooTBETCTBMM C NpeanouTUTENbHBIM BapUaHTOM
ocywlectsneHns, uHtepdpepometTp Pabpu-Nepo MoxeT ObiTb WUCMNONL30BaH AN
CKaHMPOBaHMA Hasag W BRepes No XapakTEPUCTUYECKOW ANWHE BOMHbl, Tak 4To
NOrnoLWEHNE MPOUCXOANT CO CKOPOCTBIO, 3aBUCALLEM OT TOro, Korga CBET WUMEET
Hagnexawyro AnuHy BONHbl. Kak npaBuno, €Cnnm UCTOYHWK MMEET ANWHY BOIHBbI,
MOAYMPOBaHHy0 Yactotoun f, curHan moxet ObiTb gemoaynmposaH npu 1f, 2f, 3f, n e
HEKOTOpPbIX crny4asx 6onee BbICOKME rapMOHVKN UCNOMb3YHOTCS ANA AeMOAYNSALMN.

Utobbl  nNpepoTBpatUTb  pPacnpoCTpPaHEeHWe  akyCTUYeCKMX  BOMH U3
nccnegyemoro obbema rasa K 3agHen Yyactm membpaHbl, YacToTa MoaynaAunn AOMKHA
OblTb OTHOCUTENBHO BLICOKOW. Ecnn uHTepdepomeTp Pabpu-llepo ckaHupyeTcs C
yactoton, Hanpumep, 10 kly, akyctmyeckaa udactota Oypet 20 kly, 4TO O3HavaeT
ATNVHY aKyCTUYECKOW BOSHbI 17 MM. [lprmep, NnponnniocTpmpoBaHHbIA Ha dur. 4a, 4b,
Basmpyetca Ha uctouHmke 1 mm x 0,2 MM, nepeparowem cBet vepes punetp F-P €
anametpom 3 MM U ganee mexagy membpaHamn, U ncnonb3oBaHUM NMH3bE 13 anga
pokycMpoBKM CBETa OT WCTOYHMKA Mexay MembpaHamu. PaccrtosHue wmexay
mMembpaHammn MoxeT 06bliHO cocTaenaTe oT 0,3 MM Ao 5 MM B 3aBMCUMOCTU OT
pasmepa uctoyHuka. Pasmep membpaH mMoxeT 0bbluHO cocTaenate oT 1 Ao 25 mm, a
TonwmHa membpaHbl MOXeT 06bldHO cocTtaenate OoT 10 go 1000 Hm. Xopowwe
pesynbTathl 61K NONyYeHbl C AMamMeTPoOM MeMmbpaHbl 5 MM U MeMBpaHou 13 HUTpUAa
KpemMHus TonwmHon 100 Hm.

TonwmHa membpaHbl Toneko 100 HM aBnsaeTca BONbLMM NPEVMMYLLECTBOM MO
CpaBHEHMIO C NOOOM CUCTEMOWN, WCMONb3YHOLWEN KOHAEHCATOPHbIM MUKPOMOH MK
3NEKTPETHBIA MUKPOGOH, Tak Kak OHW OBbIMHO MMET TonwuHy membpanbl 3000 HM
unn Bonblie. JTO 3HAYMT, YTO HacToswee m3obpeteHne Byaet B 30 pa3 MeHee
YyBCTBUTENMBHBIM MO OTHOLLEHMIO K BHELLHEN BUOpaLmMmM TOMbKO 13-3a Beca MeMbpaHb!.
Kpome TOro, npemmyLecTBo M30OpeTeHns CBA3aHO C M3MEPEHMEM OTHOCUTESNBHOMO

PacCcTosiHMA MeXay AByMS MeMBpaHamu.



KpuvBas oTknuka, cosgaBaemas WHTepgepometpom dabpu-lepo, Oyaper
3aBUCETb OT OTPaKeHns MemMbpaH, U HU3KOE OTpakeHue A[acT KOCUMHYCOnopoOHbIN
oTKNMK. B nobom crnyyae BaxkHO OTCNexuBaTtb nepemMelleHne MembpaHbl B Takom
MNOMNOXEHNN Ha KPUBOW OTKMWKA, rae YyBCTBUTENbHOCTL BbiCOKa. Mbl MOXeM HasBarb
3TO nonoxeHue paboyen Toukon aaTymkoB. Pabovasa Touka MoxeT ObiTb nonydeHa
HaCTPOWKOM pPacCTosHUS Mexay AByMs MembpaHamu. OTo MoxeT ObITb caenaHo ¢
NCNONb30BaHMEM 3MEKTPOCTAaTUYECKOrO NPMBOAA, NbE303NEKTPUYECKOro NpMBOAa UNn
TepMumyeckoro npwsoga. B kauectBe anbTepHaTtuBbl, ANMHA BOSMHbl  MCTOYHMKA,
MCNONb3yemMoro  ANA  KOHTPONS  OTHOCUTENbHOMO  CMELLEHWs Mexay ABYyMS
MembpaHamm, MOXET BbITb HACTPOEHa B COOTBETCTBUKM C paboyen TOUKON.

Tpetbum cnocobom nonyyeHnss oBOCHOBaHHOW paboyen TOukM SBRSETCA
ncnonb3oBaHve psga yrnybneHmn B membBpaHe, kak onmcaHo B W02014/202753.
NHTepdhepomMeTprYECKMA CUrHAnM, reHepupyemMbin uHTepdepomeTpom dabpu-llepo,
0bblMHO OyaeT MOBTOPATBCA MNPU  K&KAOM  YBENIMYEHUM PaCCTOSHUS  Mexay
MeMOpaHaMm Ha MOMOBUMHY ANWHBI BOMHbL. Ons MembpaH C HU3KUM OTpaKeHWeMm
curHan ®abpu-lNepo mMoxeT ObiTb anNPOKCUMMPOBAH KOCUMHyCOMAanbHOW opMon
curHana. Ecnv Mbl UCNOMb3yeM TOMBKO MHTEPdEPEHUMIO Mexay AByMS MembpaHamu,
paboyas TouKa MOXET HaXxOAUTBCHA BBEPXY WU BHN3Y KOCUHYCOUAbI, N YYBCTBUTENbHOCTb
OyneT o4YeHb HU3KOW. XOpOoLLUMM CNOCODOM ynyyllnTb 3TO ABNAETCS BBEAEHME BTOPOWU
obnactun, rge paccrosiHme mexay membpaHamm gaet casur dasbl Ha 90° (nnm 90° +/-n
x 180° n=0, 1, 2, 3 ...). Korga paccrosHue mexay membpaHamm U3MEHSAETCS, Mbl
OyaeM UMETb KaK CUMHYyCcOMAy, Tak U KOCUMHYCcOMAY, N MOXEM BblYMCIUTL NPaBUibHOE
n3amMeHeHne paccrosHusa. Btopas obnacte MoxeT ObITb BbIMNOMHEHA C MOMOLLbLIO
yrnybneHna B membpare. C NpakTuy4eckon TOUKN 3PEHNA MHOrg4a MOXET ObITb TPYAHBIM
BbIYMCINTE MNpaBUNbHOE pPacCTOAHWE TOMbKO C (hasoBbiM casurom Ha 90° um3-3a
HEOAHO3HAYHOCTU B OTHOLLUEHUW W3MEHEHMS HanpaeneHus nepemellenns. Ecnm mbl
NCNonb3yem elle O4HO yrnybneHue u reHepyvpyem Tpu obnactu co cMmeLleHeM gasbl
curHana nHtepgepeHummn 0°, 120°, 240° (unm n x 120° + m x 360°, n=0, 1, 2. m=0, 1, 2,
3...), TO NpaBunbHaa amnnnTyga curHana Moxet ObITb BbluMcrieHa ¢ Bonee BbICOKMM
YPOBHEM AOCTOBEPHOCTU. B HEKOTOpLIX Cryvyasx nonesHeM MOXeT ObiTb Bonee AByx
yrnybneHnn. logpobHoctn obcyxparotca B 3asBke WO02014/202753, koTtopasd

BBOAWUTCA B HaCTOFILLI,VII7I AOOKYMEHT MNMyTeM CCbIJTKW.
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Hactoswee n3obpeteHme ocobeHHo XOpOoLIo noaxoauTt ans
MVHUATIOPU3MPOBAHHBIX CUCTEM [a30BbIX AATYMKOB. [laTuMk MEeHee HEecKONbKMX CM®
MOXET ObITb Ierko W3roToBMeH, a KoMOMHauMs HacTpamBaeMoro MUCTOYHMKA W
doToakycTuyeckoro crnocoba oOOHapyXeHus C LyMOMoAaBrneHMEM [enaeT Takou
AaTyYMK NOAXOAALMM ANS psaa pasfmyHbIX NPUMEHEHWW, B TOM YMCne AaTuvku Ans
anko-samka, fokasaTeflbHble AaT4YMKM ANS U3MEPEHMS KOHLEHTpauuMmM ankorons,
XONOAWUINbHbIX ra30B, aHECTETUKOB U T.4.

Takum oBpasom, nNpPeanoYTUTENbHBIM BapWaHT OCYLLECTBIEHNS HACTOSLLEro
n3obpeteHns BkNovaeT B cebs ONTUYECKMA LETEKTOp rasa ans obHapyxeHus rasa,
NOrnowaroLLero CBET Ha NO MEHbLUEW MEPE O4HOMN U3BECTHOM ANIMHE BOMHbI. [eTekTop
rasa CoAepXuT ABe N0 CyLWeCTBY WAEHTUYHbIX napannenbHblX MembpaHsbl,
onpeaenarwmx 06bemM MEXAY HAMMU, KOTOPbIA COAEPXKUT NOANEXALUNN NCCNef0BaHUIO
ras, 1 MOAYMPOBaHHbLIA NEPBbLIN UCTOUHUK CBETA, UCMYCKaKOLWMA CBET Ha YNOMSAHYTOW
N3BECTHOW ANTMHE BOSHbI B YNOMSAHYTbLIM 0ObEM Ha BbIOpaHHOW 4acToTE.

[eTekTop npegHasHadeH Ans obHapyXeHNa COOTBETCTBYHOLLEro nepemMeLLeHns
MeXay YNOMSHyTbIMM MeMbpaHamMn Ha 4YacToTe WM Ha MHOXeCTBe 4acToT
YNOMSAHYTOrO  MMMYMbCHOMO WCTOYHWKA CBeTa, u4ToDObl BbIABNATE MNEpeMeLleHns,
BbI3BaHHbIE MOrNOLWEHNEM UMMYNLCHOrO cBeTa B obbeme 2 rasa. Tem cambiM nobdon
BHELLHMA LUYM, Bbi3blBalOWMKA nepemMelieHme membpaH B OQHOM UM TOM  Xe
HanpaBneHun, He ByaeT MeLaTtb N3MEPEHNAM.

Kpome Toro, rasa MoxeT Teub unn gudpdyHamMpoBaTb HEOrPaHNYEHHO B AaTHKK U
N3 HEero, Tak YTO BHELLHME BO3AENCTBUSA, TAKME Kak M3MEHEHNA TeMnepaTypbl, He ByayT
NPUBOAUTL K U3MEHEHUAM LaBneHust B 00beme W, cnepoBaTteslbHO, OTHOCUTENbHbBIM
nepemMeLLeHsaM Mexay membpaHamu.

Kpome Toro, pag yrnybneHmn MoxeT ObiTb BBEAEH B KOHCTPYKLMIO MeMBpaHsl,
rmybuHa yrnybneHun ontummaMpoBaHa Ana  obecneyvyeHMss  COOTBETCTBYHOLLENO
n3MeHeHna dasbl. AMNNUTYAa curHana MOXeT ObiTb CKOppeKTMpoBaHa C MOMOLLbHO
KOHTPOMNS CUrHanoB, reHepupyemMbix yrinybneHmamu.

B kauecTBe anbTepHaTBbI, pacCToaHME Mexay MembpaHaMmm HacTpanBaeTca C
NOMOLLLbHO 0DpaTHOM CBA3UM U3 CUCTEMbI KOHTPONA Ans nonydeHns 0B6O0CHOBaHHOW

paboyen TOYKM, NMOO AnMHA BOMHbI KOHTPONMPYEMOro CBETa HacTpamMBaeTca C
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NOMOLLLHO 0DBpaTHOM CBA3UM W3 CUCTEMbI KOHTPONA ANs nonyyYeHns OB6O0CHOBaHHOW
paboyen TOUKN.

B cooTBeTcTBMM C ApyrMM BapuvaHTOM OCYLLECTBNEHUS WN300peTeHus,
UMNYNbCHBIN CBET nepefaetca B obbem rasa 4yepes oTBepcTME B MeMbpaHax unu
mMexay membpaHamu, Hanpumep TO Xe camMOe OTBepCTUe, KOTOpPOe MCMOonb3yeTcH
razoBbiM NoTOKOM. CTaHfapTHble POTOaKYCTUYECKME AATYMKN MMEKT OKHa, KOTOpble,
He3aBMCUMO OT BbIOpaHHOro Matepuana, OyayT BHOCUTL BKNag B aKyCTUYECKUM CUrHann.
Takum 0Bpas3om, B COOTBETCTBMM C MPEANOYTUTENBHBIM BapMaHTOM OCYLLECTBIEHMUS
N300pPETEHMS, HUKaKME OMTUYECKME OKHa HEe WCMONb3YKTCs, 4YTOObl OKPYXUTb ras
BHYTPU YMNOMSHYTOro obbema, 4YTO ycTpaHseT nobble CurHanbel, reHepupyembie
MOrNOLWEHNEM Ha OKHaX.

NcTouHMK cBeTa MOXET coaepxatb HacTpamBaembin hunetp Pabpu-llepo,
MCcnonb3yembln Ana Bbibopa ANWHBI BOMHbI W/WMWM BbINOMHEHNS MOAYNALMN ANWHbI
BOJHbI, MO0 HacTpavBaeMbln nasep MOXeT ObITb MCNonb3oBaH AN Bbibopa ANVHLI
BOMHbI W/ BbINONHEHWUS MOAYNSLMW ANTWHBI BOSHbI.

B «kauectBe anbTepHaTMBbI ONTUYECKUM  U3MEPEHWUSM, OTHOCUTESbHbIE
NepemMeLLeHNs UM paccTosHne Mexay MembpaHamy MOryT KOHTPONMPOBAaTbCA C
MCNOMNBb30BaHNEM MbE30PE3NCTUBHBIX, MbE30ANEKTPUHECKNX UM EMKOCTHBIX CPEACTB.

Yactota uvMnNynbCcoB pAns CBETOBbIX MMMyNbCOB UM pasmep MembpaH
BbiOMparoTcs Takum 00pas3oMm, 4YTO AfvHa BOSMHbI reHepupyemon Bubpauum, B
3aBMCMMOCTM OT CKOPOCTWU 3BYKa B rase M 4acTOTbl MMIMYSbCOB CBETOBOMO My4ka,
MEeHbLLUE, 4YeM MonoBMHa AauametTpa MembpaH, 4ToObl wusbexaTb NoAaBnNEeHUS
nepemelleHmna membpaH. Kpome Toro, obuwaa senmumHa obbema rasa CocTaBnsieT

NPeAnoYTUTENBHO MeHee 4 cM®, YToBbl 0BeCneUnTb KOPOTKUIA OTKITUK.



®OPMYNA N3OBPETEHUA

1. OnTuyecknn feTekTop rasa ang obHapyxeHus rasa, normnowjaroero CBeT Ha
N3BECTHOW ANMHE BOMHbI, COAEPXKaLLUMA ABE MO CyLECTBY MAEHTUYHbIX napannenbHbIX
MeMOpaHbl, onpegensaowmx obbemM Mexay HUMMK, KOTOPbIA COAEPXKUT Noanexalimm
NCcnefoBaHM ras, U WUCTOYHWK MOAYMPOBAHHOIO CBETa, WUCMNyCKaroWM CBET Ha
YNOMSIHYTON M3BECTHOW ANMHE BOJSHbI B YNOMSAHYTbIN 00bEM Npu BbIOpaHHOW 4acToTe
MOAYNAUMKN, MNPUYEM  LETEKTOP BbINOMIHEH C  BO3MOXHOCTbIO  ODHapyXeHus
OTHOCUTENbHBIX MEPEMELLEHNA MeXAY YNOMSHYTbIMM MemMOpaHamu, BbI3BaHHbIX
NornoweHMeM cBeTa B rase, a YNoMsHyTble MNepeMELEHNa UMEKT 4acToTy,
COOTBETCTBYIOLLYIO 4acTOTE UMM MHOXECTBY 4acTOT YNOMSHYTOrO MOAYJIMPOBAHHOIO
NCTOYHMKA CBETA, MPUYEM YMOMSHYTbIN ODLEM WMMEET MO MEHbLUEW Mepe OfHO
OTBEPCTME, MNO3BONANOLEE rasy HEOrpPaHU4YeHHO Tedb unu AnddyHanpoBate B
YyNOMSHYTbLIM 06beM.

2. Hdetektop rasa no n. 1, B KOTOpoM OBHapyxeHne nepemMeLleHms
obecrneunBaeTca C MWCMNONb30OBaHWEM CPEACTB, NpefHasHayYeHHbIX ANA KOHTPOnS
pPacCToOSHNA MeXAy YNOMSAHYTbIMU ABYMSA MemMbpaHamu.

3. [eTekTop rasa no n. 2, B KOTOPOM PacCTOAHME KOHTPOSIMPYETCH ONTUYECKM
nyTemM nepegayn KOHTPONMMPYEMOro cBeTa B HanpasneHun, no  CyLecTBy
NEepPNeHaMKYNapHOM  YNOMSAHYTbIM ~ MeMbpaHam, npuyYyeM YNoMsHyTble MemOpaHbl
ABMNSATCA 4aCTUYHO OTpaXarlwMMnU, U MO MEHbLUEN Mepe ofHa M3 YNOMSHYTbIX
MeMOpaH SBMSeTCs 4YaCTUYHO NpOo3padHon AN YNOMSHYTOro nepenaBaemMoro CBeTa,
TeM cambiM 0Bpasysa nHtepdepomeTp Pabpu-flepo, n nyrem KOHTpons nepenaHHOW
NN OTPaXEHHOW MHTEHCUBHOCTU OT MHTEpdepomeTpa Pabpu-lepo.

4. HdeTekTop rasa no n. 3, B KOTOPOM psag yriyOneHnn BBEAEH B KOHCTPYKLMIO MO
MEHbLUEN Mepe OaHOoWM MembpaHbl, U rmybuHa yrnybneHun onTumMmMsMpoBaHa AN
co3gaHus BbIOPAHHOro U3MeHeHUs dasbl B NepefaHHOM WU OTPaKEHHOM CBeTe, YTODbI
obecneunTe  KOPPEKUMIO  KOHTPONMMPYEMOrO  U3MEHEHUS  PacCTOSHUA  Mexay
YyNOMSAHYTbIMY MeMBpaHamu.

5. HeTtektop rasa no n. 3, B KOTOPOM YMNOMAHYTbIE CpeacTBa ANA KOHTPONA
paccToaHna Mexay membpaHamn HacTpauBaroTCA MOCpeacTBOM 0OpaTHOM CBA3M OT

CPEeACTB KOHTPONA ANs nonyveHnsa 060CcHOBaHHOM paboyen TOUKM.



6. HeTekTop rasa no n. 3, B KOTOPOM AfMHA BOJSIHbl KOHTPONMPYEMOro CBeTa
HacTpamBaeTCa C MOMOLLbID 0BpaTHOM CBA3W, UCXOAA U3 3HAYEHUS U3MEPEHUS
KOHTPOSNMPYEMOro paccTosaHMS 48 nonyvYeHna 060CHOBaHHOM paboyen TOUKM.

7. [eTekTop rasa no n. 1, B KOTOPOM HUKaKME ONTUYECKME OKHa HE MUCMONb3YHTCA
ANS OKPYXEHUs rasa BHYTPWU YNOMaHyToro obwvema, ycTtpaHaa nobble curHanel,
reHepupyeMmble NOrnoweHNEM Ha OKHaX.

8. [deTektop rasa no n. 1, B KOTOPOM HacTpamBaemMmbin unetp Pabpu-llepo
ncnonb3yetca Ana Bbldopa ANWHbI BOMHbI W/WNW BbIMNOAHEHWUS MOAYNALMN ANWHbI
BOJIHbI.

9. [eTekTop rasa no n. 1, B KOTOPOM HaCTpaMBaEeMbIA Nasep UCNonb3yeTcsa Ans
BbibOpa ANMHbLI BOSNHbI M/MNX BbINONTHEHNA MOAYNALMN ANWHBI BOSHbI.

10. Hetektop rasa no n. 1, B KOTOPOM yYMOMSHYyTble NepemMeLleHns
KOHTPOMMPYIOTCA C WUCMOMb30BaHMEM MbE3OPESNCTUBHDBIX, MbE3OINEKTPUYECKUX WNN
€MKOCTHbIX CPEACTB.

11. HdeTekTop rasa no n. 1, B KOTOPOM 4actoTa MOAyNsuMn U pasmep membdbpaH
BbiOpaHbl Takmm o06pasom, 4TO ANWHa BOSHbI FreHepupyemon Bubpauum B rase,
3aBuUCALLAA OT CKOPOCTM 3ByKa B rase, COCTaBNAeT MeHee MOMOBWHbI AuameTtpa
MembpaH.

12. Hetektop rasza no n. 1, B KoTopom obuwas BennumHa obbema cocTaBnaeT

MeHee 4 cm®.



®OPMYNA N3OBPETEHUA

1. OnTuyecknn feTekTop rasa ang obHapyxeHus rasa, normnowjaroero CBeT Ha
N3BECTHOW ANMHE BOMHbI, COAEPXKaLLUMA ABE MO CyLECTBY MAEHTUYHbIX napannenbHbIX
MeMOpaHbl, onpegensaowmx obbemM Mexay HUMMK, KOTOPbIA COAEPXKUT Noanexalimm
NCcnefoBaHM ras, U WUCTOYHWK MOAYMPOBAHHOIO CBETa, WUCMNyCKaroWM CBET Ha
YNOMSIHYTON M3BECTHOW ANMHE BOJSHbI B YNOMSAHYTbIN 00bEM Npu BbIOpaHHOW 4acToTe
MOAYNAUMKN, MNPUYEM  LETEKTOP BbINOMIHEH C  BO3MOXHOCTbIO  ODHapyXeHus
OTHOCUTENbHBIX MEPEMELLEHNA MeXAY YNOMSHYTbIMM MemMOpaHamu, BbI3BaHHbIX
nornoweHeM cBeta B rase, npu 3TOM  YNOMSHYTbIE MEPEMELLEHNA UMEKOT
NPOTMBOMOSIOXHbIE HAaNPaBfEHNA N UMEHOT YacToTy, COOTBETCTBYHOLLYHO 4YacToTe WNnu
MHOXECTBY 4acCTOT YMNOMSHYTOrO MOAYMPOBaAHHOMO WCTOYHWKA CBeTa, MNpuYem
YyNOMSHYTbIM OOBEM MMEET MO MEHBLLLUEN MEPE OAHO OTBEPCTME, MO3BONANOLLEE rasy
HEOrpaHMYeHHO Teub Unu AndPyHAMPOBaTbL B YNOMSAHYTLIN O0ObEM, U YyNOMSHYyTOE
obHapyXeHMe OTHOCUTENbHbIX MNepemMeLleHnn obecneunBaeTcs C UCMNONb30BaHUEM
ONTUYECKUX CPEACTB KOHTPOMS PacCTOAHUS MeXAy ABYMSA YNOMSAHYTbIMW MemBpaHamu.
2. Hdetektop rasa no n. 1, B KOTOpoM OBHapyXeHne nepemMeLleHns
obecneynBaeTcs C UCNONb30BaHNEM OMTUYECKOWN MHTEPEPOMETPUN.

3. [eTekTop rasa no n. 2, B KOTOPOM PacCCTOAHME KOHTPOSIMPYETCH OMTUYECKM
nyTemM nepegayn KOHTPONMMPYeMoro cBeTa B HanpaeneHu, no  CyLlecTsy
NepneHAnKYNspHOM  YNOMSHYTbIM ~ MembpaHam, npuyemM ynoMsHyTbie MemOpaHbl
ABMNATCA 4aCTUYHO OTpaxXarLlMMM, U MO MEHbLUEN Mepe oAHa M3 YNOMSAHYTbIX
MeMOpaH SBMSeTCs 4YaCTUYHO MPOo3padHoM AN YNOMSHYTOro nepenaBaemMoro CBeTa,
TeM cambiM 0Bpasysa nHtepdepomeTp Pabpu-flepo, n nytem KOHTpons nepenaHHOW
NN OTPaXKXEHHOW MHTEHCUBHOCTU OT MHTEpdepomeTpa Pabpu-llepo.

4. HeTekTop rasa no n. 3, B KOTOPOM psag yriyOneHnn BBEAEH B KOHCTPYKLMIO MO
MEHbLUEN Mepe OaHoWM MembpaHbl, U rmybuHa yrnybneHun onTumMmMsmMpoBaHa AN
co3gaHus BbIBPAHHOro U3MeHeHUs dasbl B NepefaHHOM WU OTPaKEHHOM CBeTe, YTOObI
obecneunTe  KOPPEKUMIO  KOHTPONMUPYEMOrO  U3MEHEHUS  PacCTOSHUA  MEXAY
YyNOMAHYTbIMY MeMBpaHamu.

. [eTektop rasa no n. 3, B KOTOPOM YMNOMAHYTbIE CpeacTBa ANA KOHTPONA
paccToaHna mexagy membpaHamn HacTpauBaroTCA MOCPeacTBOM 0OpaTHOM CBA3M OT

CPEeACTB KOHTPONA ANS nonyveHnsa 060CHOBaHHOM paboyen TOUKM.

SAMEHAIOMNA JINCT



6. HeTekTop rasa no n. 3, B KOTOPOM AfMHA BOJSHbl KOHTPONMPYEMOro CBeTa
HacTpamBaeTCa C MOMOLLbID 0BpaTHOM CBA3W, UCXOAA U3 3HAYEHUS U3MEPEHUS
KOHTPOSNMPYEMOro paccTosaHMS 4NS nonyvYeHna 060CHOBaHHOM paboyen TOUKN.

7. [eTekTop rasa no n. 1, B KOTOPOM HUKaKME ONTUYECKME OKHa HE MUCMONb3YHTCH
ANS OKPYXEHVs rasa BHYTPWU YMNOMSaHyTOro obwvema, ycTpaHaa nobble curHanel,
reHepupyeMmble NOrnoweHNEM Ha OKHaX.

8. [deTektop rasa no n. 1, B KOTOPOM HacTpamBaemMmbin unetp Pabpu-llepo
ncnonb3yetca Ana Bbidopa ANWHBI BOMHbI W/WNW BbINOAHEHUS MOAYNALMN ANWHBI
BOJIHbI.

9. HdeTekTop rasa no n. 1, B KOTOPOM HaCTpavMBaeMbIA Nasep UCNoNb3yeTcs Ans
BbibOpa ANMHbLI BOSNHbI M/MNX BbINONTHEHNA MOAYNALMN ANWHBI BOSHbI.

10. HdeTekTop rasa no n. 1, B KOTOPOM 4actoTa MOAynsuMn U pasmep membdbpaH
BbiOpaHbl Takmm o06pasom, 4TO ANMHa BOSHbI FEHeEpupyemon Bubpauum B rase,
3aBuUCALLAA OT CKOPOCTM 3ByKa B rase, COCTaBNAeT MeHee MOMOBWHbI AuameTpa
MembpaH.

11. Hetexktop rasza no n. 1, B kotopoMm obuwas sennunHa obbema coctaBnsaeT

MeHee 4 cm®.

SAMEHAIMNA JINCT
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