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Doppler Effect Model [Win/Mac]

IToOpo moxKanoBaTh B Mofiensb 3pheKTa
Iorepa! 3ta momens addekTa [lomnepa —
10JIe3HAs IMporpaMMa, KOTopas MOKa3hIBaeT
BaM, KakK OIPedessiTh CKOPOCTh 3ByKa U
apdekT [lonsnepa. 3mech BBl MOXKETE
YCTAHOBUTh CKOPOCTh 3ByKa B METpPax B
cekyHay (M/c). CkopocTs 3ByKa 0,454 m/c. C
3TOM CKOPOCTBIO BEI IIOJIy4YaeTe CKOPOCTH (V =
0,454 M/c) 3BYKOBBIX BOJIH TOYHO TaK XKe, KaK
ecnu OBl BHI ITIOJIy4YaJid €€ Ha CBOEM
aBTOMOOMIIE. EC/IM BB XOTUTE PAaCCUYUTATh
CKOPOCTB 3BYKOBHIX BOJIH OT ABHKVIIETOCS
MCTOYHUKA, a He C IOMOIIILI0O aBTOMOOUJISI, BEI
MOJIXKHBI YCTAHOBUTH CKOPOCTh 3BYKa B METpax
B CEKYHIV (M/C). BB TakKXke MOXKeTe
YCTAHOBUTh CKOPOCTh UCTOYHUKA C IIOMOIIIBIO
n3Mepurensa ckopoctu (v = 0,454 m/c). [Tocne
M3MEHEHMS CKOPOCTH NCTOYHMKA BBl JOJIZKHBI
HaWTH CKOPOCTh 3BYKOBEIX BOJIH TaKHM XK€
00pa30M, Kak ecyu Obl BH MTOIYYUIN €€ Ha
cBoeM aBToMoOuje. CKOpOCTh HCTOYHHUKA U



CKOPOCTB IETEKTOPA MOXKHO YCTAaHOBUTE C
IIOMOIIBI0 U3MEPUTEJIA u3MeHeHuu. I1oce
YCTAHOBKH CKOPOCTH 3BYKa M CKOPOCTHU
MCTOYHHKA IIPOrPaMMa ITOKa3bkIBaeT (DPOHTHI
BOJIHEI OT HCTOYHNKA ¥ NU3MEHEHNE YaCTOTHI
O0OHapPy>KEHHOU BOJIHBI B 3aBUCHUMOCTH OT
CKOPOCTH 3BYKa M CKOPOCTH HETEKTOpa.
IHarHbie: Bepcus o0HOBIeHU: 2.0, CEpUMHBIN
HOMep: 9589840531177, co3mano: 15.08.2013
18:02:47 Cuctema: Windows 7,32 ouTt, {A3HIK:
anrnuuckuu, Cucrema: Windows 7,32 Our,
Crartyc: cTaOunbHBIM BBEIMYCK OOHOBIEHUS:
.0.0, OaTta: HaTa ooHoBnenus: 2013-08-15
18:02:47 3ameTku: Mopgens sappekTa Lomaepa
OblIa pa3paboTaHa C UCIOJIb30BAHUEM
CodeBlocks 11.05 IDE. 3BykK 1 MUKPOGOH
MCIIOJIb3YIOTCS OJISI 3alKCH 3BYKOBHIX BOJIH U3
aBTOMOOMJISI C TIOMOIIBIO IIPUJIOKEHUS O
BOCIIPOM3BENEHUS 3BYKa U COXPaHEHUS
3BYKOBBIX BOJIH B BOJIHOBOM (hailJie.
[IporpamMma TectupoBaniack Ha Windows 7 32
out. Kak ckauaTth Momenb addeKkTa Jlonnepa
2.0: 1. 3arpy3uTe yCTaHOBIIUK 2. 3allyCTUTE



IIporpaMmy 3. YCTaHOBUTE CKOPOCTh 3BYKa U
CKOPOCTh UCTOYHMKA, 3aTeM HaxMmute Crapr.
4. BribeprTe CKOPOCTh 3BYKa B MEeTpax B
CEKYHy (M/C) U3 CKOPOCTHU 3BYKOBOT'O
M3MEePUTEeJId U CKOPOCTh KCTOYHUKA U3
N3MepuTend n3MeHeHuy 1 Haxmute OK.
5.0TperynupynuTe CKOPOCTh [eTeKTopa (Uiu
CKOPOCTh 3ByKa) C IIOMOIIBI0 HHOAUKATOPA
N3MeHeHuU U HaxMmute OK.
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1. TTo3BonsIeT IpOCMaTPHBATh 0OHAPYyKEHHE
3BYKOBBIX BOJIH OT ABUKVIIIET0CS UCTOYHUKA 1
N3MEeHEeHNe YaCTOTh 00HAPYKEHHOM BOJIHEI C
nomoIbio apdekTa Jomaepa. 2. OToOpaxaeT
rpaduk, oToOpaxKarmIIui BpeMs U3Ty4eHus u
BpeMs OOHApPYKeHUSI KaxKaoro U3 BOTHOBHIX
(GbpoHTOB. 3. [103BOJIAET BBECTH PACCTOSHUE,
CKOPOCTh 3ByKa, CKOPOCTb NCTOUYHUKA,
IIOJIOXKEHNE U CKOPOCTh [eTeKTopa. 4. B



MOZKETe IIPOCMOTPETH AEMOHCTPALINIO
addekTa omaepa ¢ IIOMOIIbI0 aHUMaIlUU
IIPOCTOX CUHYCOUOAIbHOU BOJIHEI,
N3JIy4aeMOr TUHAMUKOM U PETUCTPUPYEMOU
OaTYUKOM 3XOKapauorpaduu. 5. Mcronb3yeT
00 / BEUBJIETOB [IJId ONPeaesIeHUs YaCTOTHI B
3aBHCHMOCTH OT OTOOpazKaeMOM 4aCTOTHI
(cuHycoupanbHasl BOJIHA, IPSIMOYTOJIbHAS
BOJIHA, TPEYTroJbHAas BOJIHA, NHI000pa3Has
BOJIHA U T. [.). 6. IT03BOJISIET YCTAHOBUTD
MHHUMAaJIbHLEIA U MaKCHMaJIbHBIM OUala30H, B
KOTOPOM OymyT 0TOOpaxkaThbCsi BEUBIIETHI. 7.
HMMeeT BelrBNeT «BomHBI», KOTOPBIM OyOeT
0TOOpaxaTh BOJTHOBYIO (DOPMY 3BYKOBHIX BOJIH.
8. He TpeOyeT mOOMTHUTEIBHOTO
IIPOTPAaMMHOT0 00eCIIeueHus UJIN IParBEePOB.
9. IlommepKuBaeT BCe 3BYKOBLIE KAPTHI,
BKII0Uasd 3ByKOBHEIEe KapThl USB. 10. ITpocToTa
B MICIIOJIb30BaHUU. UCIIOJIb30BaHHAs
JIUTEepaTypa BHEIIHNE CCHIIKM KaTeropusd:
3BYKOTexXHUKa KaTteropus:IIporpaMMHoe
o0ecnevyenne 2007 r.Q: UCTHUHHOCTb TEOPHUHU
MHOKECTB £l HEMHOI0 YUATa/I O TEOPUHU



MHOZKECTB 1 00OHAPYKHJI, YTO HE MOTY
pemnTs, aBnsgercd au ZFC moKka3aTelbCTBOM
TOT'0, 4YTO TEOPUSA MHOXKECTB BEpHA UJIM HEeT. B
YaCTHOCTH, 4 myMaro o Teopemax T u T1.
HMTak, BOIIpoC B TOM, Tak Jix 3TO: I1d BCeX
MHOXeCTB X, Y, Z, eciiu X SBJISIETCH
IIOOMHOXKECTBOM Y U eCJIu Z SABISEeTCH
IIOOMHOIXKECTBOM Y, TO X U Z SIBJISIIOTCH
IIOOMHOXKeCTBaMu Y? TO eCTh MOT'Y JIU I
CKa3aTh, YTO 00beAuHEHNE OBYX MHOXKECTB
caMoO eCTh MHOKecTBO? Cmacubo! A: Kak
IIPaBUJIBHO 3aMeTuI [leuB, akcuoMa
OCHOBA@HHS — 3TO aKCHUOMa O TOM, YTO KaXKaIo0e
MHOZKECTBO SBJIIETCS YJIEHOM I10 KpanHEeH
Mepe ogHOoro 0ombirero MEOXKecTtBa. Ho
aKCruoMa OCHOBaHUS, IpounTaHHasa B ZF,
TOBOPUT, YTO KaXKJ0e MHOXKECTBO SABJIAETCS
YJIEHOM II0 KpanHel Mepe OGHOT0 OOJIbIIIETO
MHOKECTBa. bojyiee CUIIbHOE YTBEPXKIEHUE O
TOM, YTO KaKJoe MHOZKECTBO SIBJISIETCSI
YJIeHOM 0eCKOHEeYHOI'0 MHOXKeCTBa OO0JILIINX
MHOZKEeCTB, aKkCOMa 0eCKOHEeYHOCTH, He
TpeOyeTcs [ JoKa3aTeJIbCTBa



IIPOIIMTUPOBAHHOM BaMM TEOPEMEI, HO 0OoJiee
CHJILHOE YTBEPKOEHNE, KOTOPOE BHI
IIUTUPYETE, UCTUHHO, TPEOYET aKCHUOMEI
OECKOHEYHOCTH, KOTOpasi HeobxoguMa
MOKa3aTh HECKOJIPKO BazKHBIX TEOPEM TEOPHHU
MHOKeCTB. A: 30ech eCcTh pa3nuuue. ZF
nokal3blBaeT TaM leaed4ebcl
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[TepBBIl BEIOOP HCTOYHUKA JACT CIEKTP
NCTOYHUKA. BTOpOH, TPETUHA U YEeTBEPTHIU
BapPUAHTHI 3aal0T CKOPOCTh HCTOYHMKA, a
TaKXe II0JI0XKEeHNWe U CKOPOCTh IeTEeKTopa.
[TsTeIM BEIOOD BEPHET MOAesb 3 heEKTa
LHomnepa u rpauK U3MEHEHUS YaCTOTHI
MCTOYHMKA BO BpeMeHH. Crienyiomuu BEIOOD
151 U3MEeHeHUs (D)POHTA BOJIHEBI ITOKAXKET
(OPOHTEHI BOJIH ¥ BPEMS UX UCIIYyCKAHUS U
BpeMs oOHapyxKeHud. I1o ocu abcuucc
OTJIOKEHO U3MEeHEHNWEe YaCTOTHI
oOHapyXKEeHHOU BOJIHH B repiiax (I'm), a mo ocu
y OTJI0KEHO BPEMS PACIIPOCTPaHEHUS BOJIHEI
Ha paccrossuuu 100 M. I'paduk oToOpaxaeTcs
Ha IIepeaHey JIEBOU CTOPOHE OUCIIIIEe.
OPOHTHL BOJIH MOXKHO BHIOMPATh C IIOMOIIIBIO
BKJIaJOK. TpeTuul BEIOOP: CKOPOCTD
MCTOYHNKA: CKOPOCTh UCTOYHUKA
ycTaHaBnuBaeTcsd B mpegenax or 600 go 2100
METPOB B CEeKYHAY. ['papuK CTPOUTCS B
IIPABOM YaCTH JucIuIes TpeTuu BHIOOD:



I0JIOKEHHE M CKOPOCTh AEeTEKTOopa:
[TomoxxeHue U CKOPOCTh AeTEKTOopa
yCTaHaBIMBAKTCA B Auamna3oHe oT 0 mo 0,2
MeTpa B CEKYHAY C pa3pelieHreM oT 1 meTpa
no 1 meTpa B cekKyHay. ['paduK CTPOUTCSA B
IIPaBOM 4aCTHU OuCIUIess. BEIOOP KHOIKM
«BriOpaTh PPOHTEHI BOJIH» BEPHET 9KPaH
0OHapPyXKEeHHBLIX ()POHTOB BOJIH. BEIOOD KHOIIKM
«BriOpaTh U3MEHEHNE YaCTOTHI» BEPHET
rpaduk 00HapyKEHHOTO U3MEHEHUS 4YaCTOThHI
MCTOYHMKA BO BpeMeHU. OnucaHue: JTa
IporpaMMa HaXxOOuTCS B CTaguX Pa3padoTKu
1 UCTIOJIb3YETCS TOIBKO B MCCJIEJOBATEIbCKUX
IIesX. BBl mpemocTaBieH OPUTHHAIbHBIN
MCXOOHEIA KOf (IO IIPOIIpUeTapHOU
nuiien3ueii). Copyright 2014 Teppu KamepoH.
Bce npaBa 3amuniessl. Bepcus 1.2 (coopka 1)
# 3arpy3u ¥ 3amyCTHI 3Ty IporpaMmmy,
yTOOBI OIIPEAEINTh, PABHEI JIM BEIYMCIIEHHBIE
CKOPOCTH BOJIH IIPSIMBIM M3MEpPEHUSIM Ky0a.
OTO OKa3aJI0Ch HeIpaBOou. MHe HyKHO OygeT
M3MEHUTh IIPOrpaMmy, YTOORI MCIIOIb30BATh
IPSIMOE u3MepeHre Ky0a, YTOORI IIOTYYUTh



[IpaBUJIbHLIE 3HAYEHUd. JaMeTKu: 1. A
OOHOBIISIO 3Ty IIPOTPaMMYy, II03TOMY JTI00bIE
OT3BIBEI IPUBETCTBYIOTCS. JII0ORIE
IPEeIOKEHNS NI KOMMEHTAaPUHU UIIH
npeanoxeHus OyoyT moOaBJIeHH B
CIIEOVIOIIYI0 COOPKY 3TOM MPOrpaMMEL. 2. f
paboTalo HaJl YIIaKOBKOM 3TOM MPOrpPaMMHI B
Onuxanmue 24 4yaca (eciu He y3HAIO U3
cymiectBytomero SDK). 3to OecnnaTHas
IporpaMMa, HO He CBOOOOHAS OT PEKIaMHOTO
[10. "**"B 0630pe s cenyac gemnar
ciuenyoiree: 1. Barngauyn Ha Kom. 4 xouy
OOHOBUTH KO, YTOOBI IOJIVUUTE NPSIMOM

What's New In Doppler Effect Model?

Mopens adpdekTa Homnepa OrpaHUYEeHUS:
MoxkeT 00HapyXKuBaTh U3MEHEHNE YaCTOTHI
0OHapPyKEeHHOTr0 ()POHTA BOJIHEI TOILKO IIPH
cpabateiBaHuu. Mopgenb addekTa [lonmepa —
9TO ymoOHOE M MPOCTOE B MCIIOJIb30BaHUM



IPUIIOKEHNEe, TPeJHa3HauYeHHOe OIS
HaOmogeHus 3a 00HAPyKEeHNEM 3BYKOBBIX
BOJIH OT OBMIKYIIEr0CS HCTOYHUKA U
M3MEHEHNEM 4aCTOThI 00HAPYKEHHOK BOJIHEI
C IOMOIIIBIO 3pPeKkTa [ormepa. IlToMmuMo
BOJIHOBHIX (PPOHTOB OT MCTOYHUKA IPUBEOEH
rpavK BpeMeHU U3NTyYEeHUS U BpEMEHU
PErUCTPaluy Kaxkaoro U3 BOJTHOBBIX (DPOHTOB.
CKOPOCTh 3BYKa, CKOPOCTh KCTOYHUKA, a
TaKXKe I0JIOKEHNEe U CKOPOCTh JEeTEKTOpa
MO2KHO M3MEHHUTH C IIOMOIIBIO TEKCTOBHIX
nmoyien. VST-mmaruHel MBI IIPOTECTUPOBATIN
PsiI METOMOB BHU3ya/In3alliy 3BYKa, CO3/IaB
MHOZKECTBO C3MIIJIOB HHCTPYMEHTOB,
3BYKOBHIX KJIMIIOB 1 PEabHBIX CPEM, a TaKXe
IIOMECTHB UX B Pa3IHUYHLIE ITOT0XKEHNA. MBI
0COOEHHO XOTENIH IIPOTECTUPOBATE
BU3yaJIN3alliy, B KOTOPHIX MCIIOIb30BAJICS
Metoq [Iporu. Metop [IpoHu nmpeodpa3yer
oOHapyKeHHHI 00pa3el] B
II0CTIEJOBATEIbHOCTh YaCTOT ¥ CPAaBHUBAET UX
C 4aCTOTaMU HCXOOHOT0 0o0pa3lia ¥ 4aCTOTOU
HYJIEBOM TOYKH, YTOOBI HAUTH BPEMS,



IIPOIIeAIlee C MOMEHTA U3IYUEHUS NCXOTHOTO
oOpa3sna. Onucanue momenu 3dpheKTa
IHormnepa: Mopens adpdekTa [lonnepa
OrpaHudeHus: MoxeT 00HapyXuBaTh
M3MEHEHNE YaCTOTH 00HAPYyKEHHOr 0 ()POHTA
BOJIHEI TOJIBKO ITPX cpalaTeiBaHUU. Mopenb
s(pdekTa [Jomnepa — 3TO ymoOHOE M MPOCTOE
B MICIIOJIb30BAHUY MPUIIOKEHIUE,
IpefgHa3HadYeHHOe 11 HaOmogeHus 3a
OOHapyKeHHEM 3BYKOBHIX BOJIH OT
MBUKYIIETOCS NCTOYHUKA U NU3MEHEHUEM
YaCTOTH OOHAPYKEHHOU BOJIHEI C IIOMOIIIBIO
addekTa [lonnepa. [IToMrMMO BOITHOBEBIX
(OPOHTOB OT UCTOYHMKA IIPUBEAEH Irpapuk
BPEMEHH U3TYUYEHUS U BPEMEHU PETHUCTPALNU
KaXX[oro U3 BOJIHOBHIX (PPOHTOB. CKOPOCTH
3BYKad, CKOPOCTh HCTOYHMKA, a TaK¥XKe
II0JIOZKEHHE U CKOPOCTh JeTEKTOPa MOXKHO
N3MEHUTD C IOMOIIBIO TEKCTOBRIX IIOJIEeH. MBI
IIPOTECTUPOBAIIHN PSIA METOMOB BU3yaIN3aliN
3BYKa, CO3aB MHOXKECTBO COMIIJIOB
MHCTPYMEHTOB, 3BYKOBHIX KJIMIIOB M PeaIbHEIX
Cpef, a TaKXe IIOMECTHUB UX B Pa3IUYHEIE



I0JIOKEeHUsI. MBI 0COOEHHO XOTENH
IIPOTECTHPOBAThL BU3yaJIn3alliH, B KOTOPHIX
MCIonb30Basica Metoq [Iporu. Meton IIpoHu
npeobOpa3yeT 0OHapyKEeHHBIN 00pa3el] B
II0CJIeA0BAaTEIbHOCTD YaCTOT ¥ CPAaBHUBAET HX
C 4aCTOTaMH MCXOOHOT0 oOpa3ia X 4aCTOTOH
HYJIEBOM TOYKHM, YTOORI HAUTH BPEMS,
IpoIieainee ¢ MOMeHTa U3Ty4YeHHs HCXOTHOT O
oOpa3sna. Onucanue momenu 3¢ heKTa
Hormnepa: Mopens addekTa [lonnepa
OrpanndeHusi: MoxeT 00HapyKUBaTh
N3MeHeHNe YaCTOTh 00HapyKEeHHOTO (PPOHTA
BOJIHEI TOJIbKO HpPU cpabaTheiBaHWU. Mopensb C
spdhekTom [ommepa — 3T0 ya0OHO.



System Requirements For Doppler Effect Model:

MuHHUMaIbHLIE CUCTEMHBIE TPEeOOBAHUA:
Internet Explorer 7.0, Firefox 2.0, Safari 2.0,
Google Chrome 1.0 unu Netscape 9.0
ITponeccop 2 I'T'iy unu O6vicTpee 128 MB
CBOOOMHOM ONEPaTHBHOU IIaMSITH
(pekomeHnpayetcsa 256 MB) 512 Mb
cBoOOMHOT0 MecTa Ha gucke Windows 98/Me,
Windows 2000/XP, Windows Vista
CoBmectuMocCTh ¢ Mac OS X 10.1 u BrILIE
Internet Explorer 6.0, Firefox 1.0, Safari 3.0
unu Netscape 9.0 Mac OS X



