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1.Bcrymiienue

BubpoakycTtuueckue nHppa3BykoBble HHTEpQEICh IpeJHa3HAYeHbI JJIs IIMPOKOBEIIATENbHON Nepejaun SHEPriH B YIPYrou cpeae(Boaa, TPYHT).
AKTHBHO ITPUMEHSIFOTCSI MOPCKUMHU >KMUBOTHBIMHU (KUTBI, KacaTKM) AJis oOuieHus Ha paccrosiHusX cBbiiie 1000 kv (auanason 18..300'm).
MakcumaabHOEe paccTosiHKE, 3aUKCUPOBAHHOE IS CHHETO KuTa, coctaBuiao 1300 km(Miller, 1951; Scharf, 1970) [1].

AHaJOTUYHBIE CHCTEMBI pa3padarbiBasivch B 20 BEKe sl OpraHU3aIllMU CBSI3H C TIOJIBHYKHBIMU MTOIBOAHBIMU OOBEKTAMHU.

Ho, noOuThCst yIOBIETBOPUTEIBHBIX PE3YIHTaTOB B 3BYKOBOM JIMANIa30HE HE MOIYYHUIIOCH.

BwmecTo 3T0r0 ObITH pa3zpaboTaHbl JIEKTPUIECKHUE IEPEAATIYUKH C PaAHOCUTHAIOM JHana3oHa cBepxHu3koi yacrorsl SLE(CHY)(30-3001 1).
OddekTrBHBIC pa3Mepbl aHTEHH JJI TAKMX YAaCTOT COCTABJISIOT THICAYN KujiomeTpoB (L=3* 108/300:3*106M:3000KM).

PeanpHO fenaroT aHTEHHBI B ICCATKH KIJIOMETPOB, pu 3ToM KII/] aHTeHH CTaHOBUTCSI OUY€Hb HU3KUM U TIPUXOIUTCS KOMIICHCHUPOBATH 3TO OOJIBIION
MOIIHOCTBIO TUTAHHUS.

Jlist paboTHI ATUX MEPETATINKOB HCIIOIB3YIOT AJIEKTPOCTAHIINHU OOJIBIION MOIIIHOCTH.

W3 OTKPBITHIX UCTOYHUKOB CETOJIHSI U3BECTHBI:

-Cucrema ""3eBc" , Poccus, 82 I'm.

-Cucrema "Seafarer", CIIIA, 76 I'n1 .

BepositHo, uto Poccust u CIIA, cmorin moctpouts niepenatanku B nuanazone ELF(KHY) (3-301), Ho Ta mHpOpMAaIUsI KpailHe CEKPETHASL.
CTonMOoCTh U pa3Mephl TAKUX MEPEAaTYNKOB YPE3BHIYAIHO OTPOMHBIL.

PannocurHaibl TaKMX 9acTOT JIETKO MMPOHUKAIOT B TOJIILY BOJBI M JIbJA, YTO JACNIAeT HX HE3aMEHUMBIMHU TSI CBSI3H C MTOJABOHBIMUA O0BEKTaMHU B JIIOOOW TOUKE
IUTAHETHI U Ha JII000 riIyOnHe OKeaHa.

B cTtatbe MBI paccCMOTPUM HECKOJIBKO HH(PPA3BYKOBBIX NEPEIATYUKOB uana3oHa 9-16 I'm.

OT0 NpeBHUE UH(PPA3BYKOBbIE T€HEPATOPHI, pabOTAIOIINE Ha SHEPTHUH BO3IYIIHBIX TOTOKOB.

WHdpa3BykoBble epeaTuuKy BecbMa 3(h(hEeKTUBHBI, TAK KaK CKOPOCTh 3BYKa 3HAUUTEIbHO MEHBIIIE CKOPOCTH 3JEKTPOMArHUTHOW BOJIHBI.
JlnvHa BoJIHBI 3ByKa 1S yacToThl 12.25 I'y B Bo3ayxe cocrasiser 28 M, B kamHe 460 M.

D¢ dexTuBHAT aHTEHHA JOJKHA OBITH CONIOCTABUMA C TOJIOBUHOMN JJIMHOM BOJIHBI B CPEJE PaclpOCTPaHEHHUS.

[ToaTomy nonyunts 3¢ (HeKTUBHBIE AHTEHHBI(BUOPATOPHI) B 3BYKOBOM JHala30HE 3HAUYUTENBHO JIETYe, YeM B JIEKTPUUECKOM JIHaIla30He.

XOTs pOCCUIMCKUM MHXKEHEpaM He yAaJloCh MOCTPOUTh HHPPA3BYKOBYIO CUCTEMY BELIaHMsI, HO Mbl MOKEM OIKCATh IPUHLUI PA0OTHI 3TUX JIPEBHUX
JHEPIreTUYECKUX YCTAHOBOK.

Jlyis aTOrO0 OyIeM HCIOIb30BaTh U3BECTHBIE HAYUHbIEC 3HAHUS U TIOHATHUS, TAKUE KaK pe30HATOpP, FeHepaTOp, SHEPTUs, IHEPreTUYECKUH TOTOK.

Tak e Oynem ucnonb3zoBats TOP(TeopeTnyeckrie OCHOBBI PaMOTEXHUKH), TaK KaK 3TO HanboJee pa3BUTasi HaydyHasi TEOpHs ONUCHIBAIONIAs NIEpeiady
SHEPTUH BOJHOBBIMH MPOLECCAMU.
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1.1 Pe3oHaTop , reHepaTop, JHEPreTU4ECKNil MOTOK.[2]

Pe3oHATOP - 3TO 00BEKT, KOTOPBIK MOKET COBEPIIATH CBOOOHBIN 3aTyXaIONIUHI KOJIEOATENbHBIN MPOIIECC MOCIE OJHOKPATHOTO SHEPTETHIECKOTO BO3CHCTBHS
Ha OOBEKT.

Pe3onarop xapakrepu3yercsi COOCTBEHHON YacTOTON BO30YKICHUS U TOOPOTHOCTBIO.

J1oGpOTHOCTD OmpeeNnseT 3aTyXaHue CBOOOIHBIX KOIe0aHUH, YeM BBIIIE T0OPOTHOCTh, TEM 0OJIbIlIe CBOOOAHBIX KOJIEOAHUN COBEPIIUT PE30HATOP.

Pe3onarop, morydnB NOPIHIO SHEPTHH, PACXOAYET €€ ¢ KaXKIbIM KOJIeOaHUEM.

YacTb 3HEpruu TEpSIeTCs Ha HArpeB 3a CUET CUJI TPEHUS.

Jlpyrasi yacTb SHEpIrUu MepenaeTcs B GU3MIECKyIo Cpey B BUIE€ BOJTHOBOM SHEPTHH B ONPENEIEHHON OJI0CE YACTOT.

Uem MeHbIIIe IIUPHUHA MTOJIOCH YaCTOT, B KOTOPOM MepenaeTcsl SHEPIusl, U MEHbIIIE TOTEpU Ha TPEHHE, TEM BbIIIE TOOPOTHOCTH pe30HATOPA.

Pe3onaTopsl ObIBAIOT pasHEbIE:

1.MasaTHuk

2.Ctpyna

3.Konoxon

4 KamepToH

5.KBapueBblil pe3oHaTop

6.ATOMHBIN pe30HATOP.

Pe3oHaTopbl MOTYT OBITH pa3IUM4HbI, HO ONUCHIBAIOTCS] OHU OJIMHAKOBBIMM YPABHEHHUSMHU BOJHOBBIX IIPOLIECCOB.

CyTb K0nebaTeabHOro Mpoliecca 3aKI0YaeTcs B rapMOHUYECKOM MEPEX0/ie YHEPTUH U3 MOTEHIMAILHOM B KHHETHYECKYIO (popMy U 00paTHO, 32 OnpeenEHHbII
MepPHOJ] BPEMEHHU.

Urto6s! K0os1e0aTENBHBIH MpoLIeCcC HE 3aTyXall B P€30HATOPE, HY’KHO KOMIIEHCHPOBATh MOTEPIO SHEPTHH KaXKIbIM MEepHOJ] KoJIeOaHUsl.
YcTpoiicTBa, KOTOPBIE 3TO JENAI0T, HA3bIBAIOT T€HEPATOPAMH.
['enepaTop 10JKEH NOAKIOYATh PE30HATOP K SHEPTETUYECKOMY IIOTOKY Yepe3 MHTEpBajl BpEMEHU KpaTHbIN Mepuoly KojaebaHus pe3oHaropa.

JHepreTH4ecKUil MOTOK - 3TO NMOTOK YACTHI] IBUTAIOIIMXCS TOJ AEWCTBUEM CHIIBI CO3/IaBa€MOM pa3HHULIEH SJHEPreTUYECKOro MOTEHIMAa MEKY IBYMsI
TOYKaMH MPOCTPAHCTBA.

J1J11 BOSHUKHOBEHHUS MTOTEHIIMAJa Hy>)KHa CUJIa, KOTOpasi MOXKET JIEHCTBOBATh HA YaCTUIlY SHEPT€TUYECKOTO MOTOKaA.

Cuiibl MOTYT UMETH Pa3IMYHbIC IPUYUHBI BOSHUKHOBEHHSI, HO BBIYUCIICHUS €€ IEHCTBHSI OMMCHIBAIOTCS OJIMHAKOBBIMH YPAaBHEHHUSIMU.

Hamnpumep, Bo3bMEM J1Ba OJMHAKOBBIX 3JIEMEHTA TPOCTPAHCTBA U MOMECTUM B 0HO 50 vactui, a B gpyroe 10 vactu.
JlommycTrM 3TO MOJIEKYIIBI BO3/IyXa WM JIEKTPOHBI, MEXTY HUMHU CYIIECTBYET CHJIa OTTAIKMBAHUS.

B 3Tux snemMeHnTax mpocTpaHCcTBa cujia B3aUMOJICHCTBUS OMPEAeTUT dHepreTndeckuit morenmwman f1 u {2.

[ToTentman f2 6ynet 60abIINM, TaK KaK HA YaCTUIIBI OYJET ACHCTBOBATH OOJBIIAS CHUIa OTTATKUBAHUSI.



Puc.1 OnuHakoBbIe 21€MEHTHI IPOCTPAHCTBA C Pa3HBIM KOJIMYECTBOM B3aUMOIECHCTBYIOIINX YaCTHULI.
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Huapdun BT ITHPORD. Remy 1Y g fsoffelectr o rwfseirocco. hml, 2013 2.

PaSHI/IIIa MMOTCHIMAJIOB HA3bIBACTCA HAIIPAKCHUCM, OHO XapaKTCPpU3yCT CYMMApHYIO CUITY, I[GI‘/JICTByIOIIIYIO Ha 9aCTUIbI MCXKAY ABYMSA TOYKaMHU IIPOCTPAHCTBA.
Ecan TCIICPb COCAUMHUTD 9THU JIBA 3JICMCHTA IIPOCTPAHCTBA (I)PI3PI‘I€CKOI>1 CpC,I[OfI CIIOCOOHOI MMpOMMyCKaThb 4aCTUIbl, TO BOSBHUKHET BHCPFCTH‘ICCKHI;'I IIOTOK.

Puc.2 Bo3aukHoBeHHE OHEPICTUYCCKOTO IOTOKA.
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Huvgpdun B JT ITHPORC. Saemy LA b fsoffelecirorufsciroces himl 2017 2.

DHepreTu4ecKuil MOTOK XapakTepU3yeTcsl CUIION MOTOKa.



Cuna moToka onpenensieT CKOpoCTh EPEHOCa SHEPTETUIECKOT0 MOTEHIINATA MKy ABYMs TOUKaMH IMPOCTPAHCTBA.

Benuuunna cumnel motoka I 3aBucut ot Hanpspkenust U(pa3HOCTH MOTEHITMAIOB) U COMPOTUBIICHUS cpeapbl R.

B obmiem ciygae ato 3akon Oma [=U/R.

YacTuipl mpeo10eBasi CONMPOTUBICHNE KaHalla CBSI3H, IEPEAAl0T CBOKO SHEPTHIO HA HATPEB U Ha TIOJIC3HYIO padoTy.

Hanpumep, ecnu B BO3AYIIHBIN TTOTOK TOMECTUTh MMAPYCHUK, TO HA HEro OYAET NeHCTBOBATH CHJIa, KOTOpAsk 3aCTABUT €T0 JIBUTAThCS B HAMPABICHUU TIOTOKA.
[Ipu 3TOM MOTOK OYyIET COBEPIIATH MOJE3HYIO PaboTy (IBM)KEHHE MapycHuKa) paBHyto A=F*S (rne, A-padota B JIxoynsx, F-cuna Hetoronax, S-myTte B
METpax).

Pabora coBeprraemasi B €TUHHIY BpEMEHH Ha3bIBACTCSl MOIIHOCTHI0 P=A/t (M3mepsieTcs B BarTax).

Taxke MOIIHOCTH OINPENEIAIOT, KaK MPOU3BEICHNE HANPSHKEHUS(Pa3HOCTh SHEPTETHUECKUX MMOTEHIMAIOB) HA CHITY TIOTOKA(CKOPOCTh MEPEHOCa JHEPT.
notenimana) P=U*I (BT).

Tab6muma 1. DHepreTnuecKue MoTOKH

NMOTOK YacTHIA Pa3HOCTH MOTEHLNAJIOB cuJia
TOXKIb Karuisi BOJbI BbICOTA (M) rpaBUTAIUS
peka MoJieKyna BoJsl  naBneHue(Pa) rpaBUTAIUS
BETEP MOJIEKYJIbI Bo3ayxa naBneHue(Pa) ckarue
CXKaThIil BO3yX MOJIEKYJIbI BO3yxa naBneHue(Pa) ckarue
anbda-panguanus  OPOTOH (eV) SIIEPHBIE CHITBI
Oera-paguanus ANEKTPOH (eV) SIIEPHBIE CHITBI
ANEKTPUUYECKUN TOK AJIEKTPOH Hanpspkenue (V) Kynona

B pa3nnuHbIX HayKax 3TH MPOLIECChl Ha3bIBAETCS O-PA3HOMY, XOTS UMEIOT OOIIYIO CYITHOCTb.

Hampumep, B THEBMaTHKE NOTEHIMAII- JaBICHUE, HAIPSPKEHUE -PAa3HOCTD JaBJICHUSA U T.I1.

Haubonee npakTuyecky 3HaYMMO U MOJHO ONKCHIBAET 3TH MPOIIECCHI JIEKTPUUECKUE HayKH, Harlpumep npukiagHas TOP(TeopeTndyeckie 0OCHOBBI
PaIUOTEXHUKH ).

TOP mokeT onucaTh Bce KojiedaTeabHbIe MPOLIECCHl HE3aBUCUMO OT UX MPOUCXOXKICHMS: MEXaHUUECKHE, AaTOMHBIE, JIEKTPUUECKUE, 3BYKOBBIE.
OCHOBHOH T€HEpaTop B paAMOTEXHUKE ITIOCTPOEH HA KBAPLIEBOM PE30HATOPE.

KBap1ieBblil pe3oHaTOp - 3TO KAMEHb, KOTOPBINA CTYYUT B KaXKJI0M MOOMIIBHUKE, CMapT(OHe, TEIEBU30PE, KOMIIBIOTEPE, MYJIbTE, CITyTHUKE U T.1.
OH ompenensieT HayaJlo U KOHELl BCEX JIBUKEHUI 2JIEKTPOHOB BHYTPH YCTPOMCTBA.

Kpome Toro, Tonpko TOP monHOCTEIO ONKCHIBAET ITEpeAady T€HepaTopOM BOJIHOBOM 3HEPTUHU B IPOCTPAHCTBE.



1.2 3ByKoBbIe reHEPATOPHI HA BO3AYILIHBIX MOTOKAX.

I'enepatop momkeH 3 PEeKTUBHO MPEBpANIATh IHEPTETUYECKUH TIOTOK B BOJIHOBYIO SHEPTHUIO CPEIIBI.
JIJ1s1 3TOTO OH M TpeHAa3HAYCH.
3BYKOBBIE TEHEPATOPHI padOTAOIINE HA BO3AYIIIHOM HEPTETUIECKOM MOTOKE BecbMa 3()(heKTHBHBI.

Haunéwm ¢ caMbIX ApeBHHUX:

1. 'osiocoBoii annmapar 4ejgoBeKa.

[IpencraBusietr u3 ceOss MHOTOMOJIOBBI I'eHepaTOp 3BYKOBBIX BOJH, PA0OTAIOIINK Ha SHEPTUU CHKATOTO BO3TyXa.

HMeet HECKOJIbKO PE30HATOPOB - TOJOCOBBIX CBs30K (85..255 I'm).

Bxoaut B coctaB nepenaTunka (TI0TKa, A3bIK, POTOBAs MOJIOCTh, 3yObl, T'yObI) CIIOCOOHOTO MOAYJIMPOBATH HECYIIUE 3BYKOBBIE YACTOTHI 00EPTOHAMH.
Hcnonb3yeTcs yenoBeKoM Ui IIMPOKOBENIaTeIbHOr0 0OMeHa nH(opmaluel B ynpyrou cpese yepes unrepdeiic "ronoc-cuyx".

Becpma s (hexkTrBeH u yHUBEpCAJICH.

ObecrieunBaeT 1aIbHOCTh CBSI3H O COTEH METPOB B BO3yXE.

2. 'osiocoBoii anmapart KuTa.

Cniocoben reHepupoBaTh HH(Pa3BYKOBBIC YacTOTHI B parione 18-30 I'm.
Becbma addexTuBeH.

ObecneunBaeT HaUOOIBIIYIO JATHHOCTH MEpegaun curHana B Boze 10 1300km.

Co31aHHbIE YETIOBEKOM:

1. lyxoBble My3bIKaabHbIe HHCTPYMeHTHI. (Preiita, TpyOa, BaaTOpHA U 1p.)
3BYKOBOM reHepaTop paboTarouIfii Ha SHEPTUU BO3AYIIHOTO MOTOKA.

VmeeT HECKOIBKO BCTPOSHHBIX PE30HATOPOB HA PAa3HbIE YACTOTHI.

Hmeet MOIyIsTOPEI 0OEPTOHOB U DJIEMEHTHI YCUIICHHUS aMIUTUTYIbl CUTHAJIA.

2. CBUCTOK
IIpocreiiinii 3ByKOBOM T€HEPATOP HA SHEPTUH BO3AYIIHOIO MIOTOKA.

3. IIupamuaanbHbie HHPPA3BYKOBbIE TeHEPATOPBHI.
Onurcanue 3TUX 3BYKOBBIX T€HEPATOPOB CM. B 11.3.4

Bce renepaTopsl, nepeaTuuKy U MPUEMHHUKHN padOTAIOT MO OOIIUM MPUHLUIIAM.

B ocHOBe KOTOPBIX JIEKaT pe30HAHCHBIE CBOMCTBA OOBEKTOB U Mepeiada YHEPTUN BOTHOBBIM CIIOCOOOM.
[ToaTomy paboTy ATHX yCTPOMCTB Jy4Ille BCEIO MOKHO OOBSICHUTH Ha 3JIEKTPUUECKUX YCTPOHUCTBAX.
Tak Kak coBpeMEHHasl HIUBUIN3ALUs 3ECh CUIIBHO MIPEYCIENa.



2. DJaeKTpUYecKHe nmepeIaT4YuK SJHePruu.

2.1 ®yHKIMOHAJBHAA cXeMa reHeparopa.|[3]

B HacTosiiee BpeMst Mbl YMEEM CO3/1aBaTh pajiioNepeatolie yCTPOMCTBA, KOTOPBIE NCIIOJIB3YIOT IEPEMEHHBIN 3IEKTPUUECKUI TOK JUIsl IEPEAAUYN SHEPTUU
MEXIy 00bEKTaMHU.

OTH ycTpolicTBa paboTal0T HAa OCHOBE T'€HEPATOPOB AIEKTPUUYECKHUX KOJeOaHUI(reHepaTop IEPEMEHHOTO TOKA).

I'enepaTopbl HEPEMEHHOT0 TOKa CO3aIi OOJUK COBPEMEHHON IIMBUIIM3ALMH, IOYTH BCE IOCTUIKEHUSI COBPEMEHHOIO YEJIOBEYECTBA CBSI3aHbI C 3TUM HOHSATHEM.
Pazpabotain 310 ycTpoiicTBO, BenMuaiinii reHuid yenoBeyecTBa- nwkeHep Hukomna Tecna.

Puc.3 ®ynknmonanbpHas cxema reHeparopa.
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Huncapdun BT ITEPORC, Do 1A hitp isoffelectrorufseiroces. htmi, 2017 2.

Jliia GyHKIMOHMPOBAHUS TeHEpaTopa HEOOXOUMO:
1.OHeprus (MoJ0KUTEIbHBIN U OTPULIATENIbHBIA TOTEHIIMAN, CO3/IAI0IINE YHEPTeTHUECKUI MTOTOK).



2.YcunuTens - yCTpoMCTBO, KOTOPOE YCUIIMBAET CUTHAN CO BXO/A HA BBIXO.
3.Pe3onarop - konebareabHOE YCTPOWCTBO UMEIOIIEE YACTOTY PE30HAHCA U BBICOKYIO JOOPOTHOCTb.
4.00parnas nosnoxurenbHas cBsa3b(I10C) -kaHan, 1o KOTOPOMY 4acTh SHEPTUU CUTHaNA C BBIXOAA YCUIIUTENS, [10Ia1aeT Ha €ro BXO.
J1s TOro , 4To0bI reHepaTop Havan paboTaTh HEOOXOIUMO:
1. YToOBI curHal ¢ BEIX0/1a YCHIINTEIISE BEPHYJICS 0OpaTHO Ha BXO/ C 3aJIepKKOW PaBHOM meproay KoneOaHus (MM KpaTHO MEPUOTY).
2. AMIIIUTY/BI CUTHAJIOB HA BXO/I€ ¥ BBIXO/I€ YCUIIMTEINS JOJKHBI OBbITh paBHBI (T.€. KOAQGUIMEHT ycuieHust 0opaTtHoii cBa3u [1IOC nomkeH ObITh
PaBEH €IMHUIIC)
ITpu 3TUX yCIOBHSI BOBHUKHET rapMOHUYECKOE aBTOKOJIeOaHue, B KOTOPOM KoJieOaTelbHbIi MPOLecC MOAACPKHUBAETCS MOTPEOIIeMON SHEpPruei.
I[To cyTu nena mocTosiHHAS SHEPTUs MPEoOPazyeTcs B IEPEMEHHYIO.
IlepemenHas sHEprus pacupoCTPaHsIETCs B IPOCTPAHCTBE BOJIHOBBIM IIPOLIECCOM, KOTOPBIN NEpEMEIAaeT SHEPTHIO 33 CUET MHEPLIMOHHBIX CBOWCTB CPE/BbL.
To ectb, cpena ciocoOHa nepeMenaTh B MPOCTPAHCTBE MEPETEKAIONIYIO APYT B Apyra MOTCHIUATbHYIO U KHHETHUECKYIO SHEPTHUI0, MOIYYEeHHYIO OT
reHeparopa.
B cpene Bokpyr reneparopa o0pa3yercsi BOIHOOOpa3HOE SHEPTETUYECKOE 110JI€, KOTOPOE PACUIUPSETCS B IPOCTPAHCTBE CO CKOPOCTHIO PacpOCTPAHEHUS
CUTHaJla B JaHHOH cpejie.
Ecnu B 9T0 SHEpreTuveckoe mojie moMecTUTh 00bEKT UMEIOIINI PE30HAHC HA JAHHOM UIMHE BOJHBI, TO ATOT 0OBEKT HAYHET 3a0MpaTh SHEPTHIO MOTyYSCHHYIO
Cpenoi.
B pe3ynbraTe yacTh 3HEpPruil reHepaTopa HauMHAET MepeaaBaTbCs 3TOMY OOBEKTY, KOTOPBIM Ha3bIBAETCS IPUEMHUKOM.
Ecnu renepaTtop u npuéMHHUK UMEIOT a0COIIOTHO OMHAKOBYIO YacTOTY, TO MIPUEMHUK MOKET 3a0MpaTh TaKOe KOJUYECTBO SHEPTUH, YTO T€HEpaTOpy HAUHET He
XBaTaTh MOIIHOCTH.
B pe3ynbrare 3T0ro aMIminTyAa SHEPreTH4ecKoro 1noJis BOKPYr TeHepaTopa HAYHET YMEHbIIAThCsl, ypaBHOBEIIMBAs NOTPEOICHNE SHEPTUH TPUEMHUKOM.
Jli11 HopManbHOro (PYHKIMOHUPOBAHUS CUCTEMbI T€HEPATOP - MPUEMHUKH, MOIITHOCTh F€HEpaTOpa JI0JIKHA MPEBbIIIATh CyMMAPHYIO MOIIIHOCTh BCEX
IPUEMHHUKOB (B TOM YHUCIIE U NTAPA3UTHBIX ).

2.2 ODyHKIMOHAJIbHAA CXeMA MepeaaTIuKa.

CxeMa mepeaTunKa COCTOUT:
1. 'enepaTopa nepeMEHHOIO TOKa.
2. BonHOBOroO KaHajia - OrpaHMYEHHOT0 Y4acTKa CpeJibl ¢ 3aJaHHBIMU CBOMCTBaMH, MTPEIHA3HAUEHHOTO JUIs Iepeiayl IepeMEHHON SHEPTuil B
3a/IaHHYIO0 TOUYKY MPOCTPAHCTBA C MUHUMAJIbHBIMHU MIOTEPSMH.
3. Bubparopa(AHTEHHBI) - YCTPOUCTBO JyTsl 3P EKTUBHOM TIepeiauu IHEPTUN Ha 33JIaHHOM 9acTOTE U3 OJHOW (PM3UYECKOM CPEIbl B IPYTYIO.
4. Cornacyromux yCTpOHCTB -yCTPOHCTB YPaBHOBEIIMBAIOIIUX CKOPOCTH MMOTOKOB SHEPTHU MEKY T€HEpaTOPOM, BOJTHOBOJIOM U BUOPATOPOM.
5. ®u3n4ecKoi cpelibl paclpOCTPAHEHUsI CUTHAJIA.



Puc.4 ®yHknuoHanbpHas cxema nepeaaTyuka.
Positrve feedback
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Energy Shwwapaun BT ITHPORD. Saemy 1A b Hsoffeleciro rufseirocco. Bml 2003 2.

Uro0b!I nepesaTunK MOT paboTaTh MbI JIOJKHBI CJI€JIaTh PABHBIMU: BBIXOJHOE COIIPOTUBIIEHUE I€HEPATOPa, BOJIHOBOE CONPOTUBIIEHUS BOJIHOBO/1a, BXOJTHOE
COIPOTHUBIICHUE BHOpaTOpAa.

J1J1s 3TOro MPUMEHSIIOT CIIEUaIbHbIE COTIACYIOUIUE YCTPOICTBA, KOTOPbIE YPaBHUBAIOT COIIPOTUBIICHHS MEXKIY BCEMU YaCTAMU NepeJaTurKa.
ComnpoTuBieHNE B JaHHOM Clly4yae MOKa3bIBaeT OOPaTHYIO BEIMUMHY CKOPOCTH MEPEHOCA SHEPTeTUYECKOT0 NOTEHIIMANa AMHUYHBIM 3apsI0M.

Ecnu renepaTtop OyzeT BblIaBaTh SHEPTUIO € OOIbIIEH CKOPOCTHIO, YEM MOKET MepeaaTh BOJIHOBOJ, TO YAaCTh SHEPTUU OTPA3UTCs 0OpaTHO B T€HEPATOP.

B pe3ynbrare Ha Bcex CThIKaX, IJI€ CONPOTHUBICHNE HE BBIPOBHEHO, BOZHUKHET OTPa)KEHUE SHEPTHH B OOPAaTHYIO CTOPOHY.

Otpaxasich 00paTHO, SHEPTUs HE MONAAAET B CPEy pacHpOCTpaHeHus U 3PPEKTUBHOCTD NepeiaTUrKa MaiaeT.

Taxum 06pa3oM mpoliece CorilacoBaHus reHepaTopa ¢ BUOPaTopoM(aHTEHHOM) - 3TO OCHOBA BCEH BOJIHOBOM T€XHOJIOTHH.

2.3 OyHKIMOHAJIBHAS CXeMa NepeaaTYuKA ¢ YACTOTHOM MOAYIsILUe.

Hepez[aBaTL I/IH(l)OpMaIII/IIO HCpCI[aTqI/IKOM, IIOKAa3aHHBIM Ha pI/IC.4, MOKHO TOJIBKO BKJIOYasi U BBIKJIFOYasa €ro, TO €CTh BpeMeHHI)IM KOI[I/IpOBaHI/IeM THUIIA a36y1<1z1
Mopse.

B coBpeMeHHBIX nepenaTunkax nHGOpMalns nepeaeTcs ¢ MOMOUIBI0 MOAYJIAINY Hecyieil yacToTbl(UM), mo3TOMY BBIKIIIOUATh T€HEPATOP HET
HEOOXOIUMOCTH.

YacroTa nepenaryrka MEHSETCS MPONOPLMOHAIBHO U3MEHEHUI0 HH(POPMAITMOHHOTO CUTHAJA.



Puc.5 ®yHknuonanbHas cxema lepejaTurka ¢ YaCTOTHOM MOAYIISLUEH.
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b Suwapdun BJ ITHPOKD, Yacms L kit fsoflelectro. rufscirocco. himl 2003 2.

I[J'If[ HN3MCHCHUA YaCTOThI HCCYIICTO rCHEpATOpa OOBIYHO HCIIOJIB3YIOT CMCCHUTCIIN, KOTOPBIC IMTO3BOJIAIOT CYMMI/IpOBaTI)/ BBIYHUTATh YaCTOTHI CUT'HAJIOB ITOJaHHBIX
Ha X BXOJBbI.

BTOpOfI CII0co0 MOJIYUYCHUEC UM MOAYJIAIHUU, 5TO U3MEHCHUE BPCMCHHU 3aICPIKKHU CUTI'HAJIa B ICIINA 06paTH01>i CBs3U I'CHCPATOpPA Hecymeﬁ YaCTOTEI.



Puc.6 ®yHkmoHanbHas cxema reHepaTopa Kauaroliecs: 4acTOThL.
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Tako# reHepaTop Ha3bIBAETCs TEHEPATOPOM KAaYarOIIEHCs YaCTOTBL, T.€. OMH F'€HEPATOP PaCKaYUBAET APYrOoU F€HEpaTop.

Ecnu BMecTo BEpXHEro reHeparopa, BCTPOUTh EMKOCTHOM YIIPABIISAEMBIN DJIEMEHT -BapUKall, KOTOPbIM U3MEHSET CBOXO EMKOCTb B 3aBUCMMOCTH OT IIOJaHHOIO
Ha HEro HaIpsKEHUS.

To, yBenuueHne EMKOCTH B LI€TIM OOpaTHOM CBsI3U OyJeT yBenu4nBaTh 3a1epkKy curtana B [IOC, B pe3ynbTaTe 4ero 4actora reHepaTopa 0yJeT yMEHbIIAThCS.
Takum oOpa3om, Mbl nonyuuM UYM-niepeiaTumk, B KOTOPOM 4acTOTa CUTHAJIA Oy/IeT U3MEHATHCS MTPOMOPLHUOHATIBHO MH(POPMAIMOHHOMY CUTHATY IIOJJAHHOMY
Ha BapuKarl.

B 37011 cxeme MpoucxoIuT MOIYIISIUS BPEMEHU 3a/IepPKKH LIeTIH MoJI0KuTeNnbHON oOpatHoii csa3u(I10C).

JIOCTOMHCTBO MEPBON CXEMBI - 3TO CTAOMIIBHOCTh HECYILIEH YaCTOTHI, BTOPOIl - 3TO MPOCTOTA peaIn3aliHy.



3. BuOpoakycruueckuit uHppasBykoBoii reneparop SCIROCCO ¢ nuranueM oT BETPOBOIo
MOTOKA.

3.1 OyHKOMOHAJIbHAS CX€eMa M OIEHOYHbII PacYéT MOIIIHOCTH IeHepaTopa.

JlaHHBII TeHEPaTOp MPeoOpazyeT IHEPTUIO0 BETPOBOTO MOTOKA B HH(PA3BYKOBYIO BOJIHOBYIO SHEPIHIO.
[Tutranue renepaTopa OCyIIECTBISAETCS TOCTOSHHO ayroruM BeTpoM, Harpumep [IIMPOKO(nocTostaubii Betep B CeBepHoit Adpuke).
Bertep oa1H 13 MOIIHBIX SHEPTETUYECKUX HCTOYHUKOB, KOTOPBIM YEJIOBEUECTBO HAYUMIIOCh UCIOIB30BaTh MPEXKIE BCETO.

Cuuia BeTpa BBIYUCIISICTCS IO (OpMYyJIe: F:CVZDS/ 2 [13]
rae:
C- ko3¢ dunment ¢popmbl BETPOBOI HArPy3KH, TSI IUIOCKOM OOIBIION TUIACTHHBI ¢ OcTpbIMH yriiamu C=1.33
p- IO0THOCTH BO311yXa, 1.29 Kr/m®
S- mIoMIaIb TOMEPEYHOr0 CEYSHHS BETPOBON HATPY3KH, M
V- cKOpOCTh BETpa OTHOCUTEIHLHO BETPOBOM HArpy3Ku, M/C
Brruncnum snepreruyeckue Bo3moxkHoctu Berpa SCIROCCO.
Cpennee 3Hauenue Berpa npumepro 10m/c, ¢ mopsiBamu g0 30M/c, nHOTIA OcnabeBaronuM 10 2M/C.
PaccunTaeM TEOPETHIECKYIO MAKCHMAIBHYIO MOIIHOCTB, KOTOPYEO MOYHO CHSITh C TeNa IIOMepeuHbIM ceueHreM B 1 M2 mpu crute Berpa 10m/c:
Cuna naBneHus BETpa IpU YCIOBUH, YTO TEJIO HEMOIBUKHO F=1.33*10%*1.29*1/2=85,785H (T.e. mpumMepHO 8,4KT)
MomHoCTh- 3TO paboTa coBepIIaemasi CUION 3a €IUHUILY BPEMEHH.
Ecnu Teno HemoABMKHO WM AIBUTA€TCsl CO CKOPOCTHIO MOTOKA, TO MOTpedisieMast MOIIHOCTh paBHA HYJIO, TAK KaK HET MOJE3HOH paboThlI.
MakcumanbHasi MOIIIHOCTD BBIZICJISIETCS TIPU IBIKEHUH TeJa(BETPOBOM HArpy3Ke) Co CKOPOCTHIO 1/3 OT CKOPOCTH MOTOKA BETpa.
ITosTOMy YTOOBI BBIYMCIUTh MAaKCUMAILHO BO3MOXHYIO MOLTHOCTb OyJIeM CUMTaTh ,Y4TO BETEP JBUTAET HAIIE TEJIO CO CKOPOCThIO 3.3M/C.
Toraa ckopocTh BeTpa OTHOCUTENBHO Tena Oyzaer paBHa 10-3.3=6.7 M/c.
Cuua BeTpa eicTBYyIOIIast Ha TeIo Oy/AeT paBHa F=1.33%6.7°%1.29%1/2=38.5H
Bbruncnum MoIIHOCTB Kak oTHoleHue padboTel kK BpeMeHu P=A/t=F*L/t=F*V*t/t=FV=38.54%3.3= 127Br
I'ne:
P=A/t- momuocTs, BT
A=F*L- pa6ora, [l
L=V*t- paccTosiHHE IPONUIEHHOE TEIOM, M
t- Bpems, ¢
V- ckopocTb Tena, M/c
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Puc.7 I'padpux MomHOCTH MOTPEOISIEMOI TEJIOM C MOTIEPEYHBIM CEUYeHHEM B 1 M*, IBMXKYILIEroCsl B BO3IYLITHOM IOTOKE, KOTOPBI nMeeT ckopocTth 10 m/c.
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I[To ocu X mokazaHa CKOPOCTh IBMIKEHUS TeJa B M/C.

ITo ocu Y mokaszaHa MOIIHOCTb OTpebiisieMasi TeaoM B BT.

Buano, uTo maHHas QyHKIUS IMEET MakcuMyM B Touke 3.3 m/c (1/3 ckopocTH MoToka).

Hanpumep, MakCUMaJIbHO BO3MOYKHASI MOIITHOCTD MOTPEOJICHUST TUPAMHUIBI X EO0TIca IIPH TaKOM BETpe OyIeT paBHa:
P=S*127 =0.5*230*146%127=2132330 Bt = 2 MBT.

rue:

S,M2-ILIOIA b IOTIEPEYHOTO CEUCHHUS TUPAMHBI (PABHOOEPEHHDIH TPEYToJIbHIK)

127,B1/M? - MakCHMAIIbHOE KOIMYECTBO BATT, KOTOPOE MOXHO TMOJYYHUTh C | M nipu cuiie Betpa 10m/c.

OdeHpb NpHINYHAsE MOLTHOCTH JJIs JIF0OOT0 NepeaaTyrKa.
Hanpumep, momocTs nepenaruuka Ilepsoro kanana B Ocrankuno 0,04MBT.

OynknuonanpHas cxema renepatopa SCIROCCO mocTpoeHa Ha KIIACCHUECKOM cxXxeMe TeHepaTropa MoKa3aHHOW Ha puc.3.



Puc.8 ®usnueckas cxema BuOpoakycruueckoro reneparopa SCIROCCO.

Ha cxeme mmudpamu 0603HaUEHBI:



. Pesonarop (kamepToH).
. Kamepa akTUBHOTO pe30HAHCHOTO YCUITUTEIIS.
. DOKYCUPYIOIINNA YTOJIKOBBIN OTPa)KaTelb.
. Kanan nogauu nonoxutenbHOro NOTEHIIMAIa SHEPTUH.
. Kanan nogaun orpunaTenbHOro NoTeHMala SJHEPIUH.
. Kamennas nactuna(memOpaHa) mojioxKUTEIbHOTO MOTEHIIMAIa BETPOBOM SHEPTUH.
. KamenHas niactuna(mMemOpaHa) OTpULIATENbHOIO OTEHIIMANAa BETPOBOM DHEPT M.
. OTBOJ CUTHAJIa C BBIXOJIa YCHIIUTENS B MTOJIOKUTENBHYIO 00paTHYIO cBs3h(I1OC).
9. Beikmouarens [1OC.
10. Kanan nmonoxutensHoM o0patHoi cBsi3u(I10C).
11. BonHoBO KaHai.
12. Pe3oHaHCHBINM BHOpaTOP.
13. YcrpoiicTBa coriiacoBaHusl.
Bce anemenTsI reHepaTopa, paboTarole Ha OTPaKEHHH 3ByKa, CAeNIaHbl U3 KaMHS, KeIaTeIbHO U3 TBEPAOTO.
Hanpuwmep, rpanuTa nin 6asanbra.
XOTs BIOJIHE IONYCTUMBI U O0Jiee MIATKHE KaMHH, TaKWe KaK MeCYaHUK U U3BECTHSIK.
Bce niockocTH, 10 KOTOPBIM JIBUKETCS aKyCTUUYECKasi BOJIHA JOJDKHBI ObITh TJ1aJIKUMH U [TOJIMPOBAHHBIMHU.
Bo3moxHO ucnonp3oBanue 60see MATKAX KaMHEH, IPU 3TOM MOTEpU Ha HArpeB MOBEPXHOCTEHN BOJIHOBOAOB U MeMOpaH OyaeT GombIiie.
@DoKycUpPYIOLIUE 3JIEMEHTbI KOHCTPYKIUH, TaKKE KaK JIMH3bI, IPU3MbI(TJ€ HET OTPAKEHMSI) MOTYT OBITh BBIIIOJHEHBI U3 PAa3IMYHbIX KAMHEW U Ja)Ke U3 TJIMHBI
WJIH 3EMIIH.

B niepByto odepeb 3T0 OTHOCUTCS B TEILy MUPaMUbI, KOTOpast POKycupyeT HHPPa3BYK Ha CKajly MO/ CBOUM OCHOBaHHEM.

0N LN KW

IHosicHeHHus1 K YCTPOHCTBY 2JIEMEHTOB reHepaTopa:
Pesonarop(kamepron)(1).
Pe3oHaTop -aHanor coOBpeMeHHOr0 KBaplieBOr0 PE30HATOPA, T.€. JIEKTPUUECKHE FeHEPaTOPhl CEroHs BO30YXAAI0TCSI OT KaMHEH.
IToaToMy coBCcEM HEYAMBUTEIBHO €ro Hcnosib3oBanue B reneparope SCIROCCO.
Pe3onatop MoxeT ObITh 11000 (POPMBI, MYCTOTEIBIM, OTKPBITHIM, 3aMKHYTBIM H T.1.
OH 1o/mKeH OBbITh CAeTaH U3 TBEPJOro(3BOHKOI0) MaTeprana U UMETh BBIPAXKEHHBIH PE30HAHC ¢ BBICOKOW JOOPOTHOCTHIO.
Jlst oGecniedeHust BEICOKOM T0OPOTHOCTH, PE30HATOP JIOJDKEH OBITh MPUIIOAHST OT T0JIa U MOCTaBJIEH Ha OUYEHb TBEP/IbI€ MOJCTaBKH (HapuMep,
KPEMHHEBBIE).
Pe3onaTropnas kamepa(2).
JlomKHa UMETh YacTOTY KPaTHYIO PE30HATOpY.
[Ton pe3oHaTOpHOI KaMepbl 10JIKEH ObITh BHUIOKEH HE 3a’KaThIMU KAMEHHBIMU IUTUTAMH C 3a30pOM U TBEPABIMH MOJKIaIKAMH.
370 ycuinMBaeT BUOPAlKIO B PE30HATOPHOM KaMepe 3a CUeT BTOPUYHOTO MePEeH3ITyueHHs.
VYTroaKoBeIi OTpaxarenab GOKyCHpYeT aKyCTUUECKHUI CUTHAJI Ha 10JI KaMephl B pailoHe pe3oHaTopa.
3TO NPUBOAUT K YMEHBILIEHHUIO BBIXOJAHOTO COMPOTUBIICHUSI YCHIIUTEIS U CIIOCOOCTBYET Oosiee 23 PeKTUBHOM OT/1aue SHEPTUU B BOJTHOBO/I.
Kamepa moxeT ObITh cHa0keHa peBHOPAIIMOHHBIMH OaKkamMH (JUPEKTOpaMH), KOTOPbIE YCUIIUBAIOT CUTHAJ, UIYIUN OT YTOJKOBOI'O OTpaXKaTesl.



B xamepy nomkHbI ObIT 3aBeieHbl KaHanbl nutanus u [10C.
PerynupoBka 4acToThl KaMephbl OCYLIECTBISAETCA U3MEHEHHEM 00bEMa PeryIMPOBOYHOrO KOJIOALA.
B perynupoBOYHBIN KOJIOJEL AOJIKEH 3aChIIAaThCS KBAPLIEBBIN IIECOK.
HauOonee myuiiee MecTo 11 pe30HAHCHOM KaMepbl YCUIIUTENS 3TO FEOMETPUUECKUH LIEHTP MUPaMU/Ibl UM LIEHTP OCHOBAHUS.
Kanauasl nuranun(4,5).
KaHnaunbl nuTaHus NOJ0KUTEIbHBIM U OTPULIATENIEHBIM OTEHIIMAIOM MPEACTaBIAIOT COOOH OTKPBIThIE KAMEHHbIE BOJIHOBO/IBI.
OnHu nepeaaroT 3BYKOBYIO BOJTHOBYIO SHEPTHIO, CO3/I1aBaeMyI0 KaMEHHBIMH MeMOpaHaMu(6,7), B pe30HATOpHYIO Kamepy(2).
HaunHaroTcst 3TH KaHajbl 10 KAMEHHON OOIIMBKOM NUpaMubl 1 HATOMUHAIOT JOKTOPCKUN (DOHEHTOCKOII.
OTH KaHaJIbI JTOJDKHBI OBITH OTKPBITHL, TAK KaK MPH 3aIlyCKe FeHepaTopa MepBUYHASL SHEPTHS MOKET CO34aBaTh MOCTOSHHBIN MM OYEHb
HU3KOYaCTOTHBIA TOTEHIINAAI.
Kotopslii onpenensercs MeaJICHHBIM U3MEHEHHEM BETPOBOW HATPY3KHU.
ITocne 3amycka reneparopa, nupamuja BUOpUpyeT ¢ yactoroi 9-161' u ¢ MeMOpaH cHUMAaETCsl BOJTHOBasi SHEPTUs C 3TON YaCTOTON, KOTOpast XOPOILO
IIPOXOAMT YEPE3 BO3AYX M CIIE JIyYIlle Yepe3 KaMEHb.
Ecnu 3Tu KaHaibl c1ei1aTh 3aKphITBIMUA KAMHEM, TO 3aIlyCTHTh T€HEPATOp HE MOJIYUUTCS, XOTS 3allyLECHHbII reHepaTop cMor Obl IPpU 3TOM padoTaTh.
BounoBbie kanaanbi(8,10,11).
BonHOBBIE KaHAJIBI HCIIONB3YIOTCA IS IIEPENAYN BOJIHOBOM SHEPIUU T'€HEPATOPA..
BonHoBOABI HE ydacTBYyIOILIME B 3aycke reHeparopa(OTan 1), MOryT ObITh 3aKpPBIThI KAMHEM.
Hcnonp30BaHne KaMEHHBIX JIMH3 B BOJJHOBOJE IO3BOJISIET PETYJIMPOBATh BPEMs IIPOXOKACHHSI BOJIHBI YEPE3 BOJIHOBOI.
KanaJsbl noso:xxurtebHoi odpaTHoii cBsi3u(8,10).
OueHb BayKHBIE KaHAJIbI, CUTHAJ UAYIIUHI C BBIXOJIa YCUJIMTENS JOJDKEH IIPOMTH 110 3TUM KaHajlaM 3a BPeMsl KpaTHOE IIEPHO/Y BOJIHBIL.
W3HayanbHO KaHaNbI AETA0T C OOJIBIINM BPEMEHEM 3aJIep’KKU CUTHATIA.
ITocne okoHYaTenbHON COOPKU TeHepaTopa MPOU3BOIAT TOHKYIO MOJICTPOMKY BPEMEHH 331€P)KKH CUTHAIA.
J1j1s 5TOrO B KaHaJbl BCTABJISAIOT KAMEHHBIE JTUH3bI 33/1aHHOM TOJIUHBI.
Tak kak cKOpOCTb 3ByKa B JIMH3€ B 15 pa3 Gosnbliie, 4eM B BO3JlyXe, TO 3aJiepyKKa CUTHaJla B KaHajle yMEHbIIAeTCs.
[TonGopom nuH3 10OMBaOTCS HAAEKHOTO 3aIlycKa reHepaTopa Ha pe30HAaHCHBIX YacTOTaXx.
Bouanosoa(11).
BonHoBOABI IpeiHA3HAYEHBI U1 TIEPEIayl BOJIHOBOW 3ByKOBOW dHEPIUH.
OHu XapakTEpU3yITCs BOJIHOBBIM COIIPOTUBIIECHUEM, T.€. CKOPOCTBIO IIEPEHOCA TOTEHINAJIA €INHUYHBIM DJIEMEHTOM CPEJIBI.
BonHOBOE cOnpoTUBIIEHHE BOTHOBOAA JOJIKHO OBITH COTIACOBAHO C BBIXOJAHBIM COIPOTHUBIEHUEM reHEPaToOpa U BXOAHBIM CONPOTHUBIEHUEM
BUOpaTopa.
OTO corjacoBaHHUE M €CTh OCHOBHAsI CYIIIHOCTh MH)KEHEPHOI'O pacyeTra repeaaTynka.
KagecTBo coriacoBaHMs 3THX 3JIEMEHTOB OIleHHBaeTcs KodduirenToM crosiueit BoaHb(KCB).
KCB xapakrepusyer COOTHONIEHUS IEPENAHHON U OTPAKEHHOM YHEPTUU B BOJIHOBO/IE.
B coryiacoBanHOM BOJIHOBOJIE BCsl SHEPTHUs BhIpadaThIBaeMasi FeHEpaToOpoOM Yepe3 BOJHOBOJ MTOCTYIAeT B BUOPATOp U Jaliee paclpoCTpaHsieTcs B
(buzmIecKoii cpene.
[Tpu mutoxom coriacoBaHUM OOJIbIIAS YACTh YHEPTUIN OTpaXxkaeTcsi OOpaTHO B reHepaTop.
PacyeToMm BOJHOBBIX CONPOTUBIIEHHUH U UX COTJIACOBAHMEM 3aHUMaeTcs pukiagHas Hayka TOP (TeopeTndyeckie OCHOBBI PaIMOTEXHUKH).



KpOMC OTPAKCHUS CUT'HAJIa B BOJTHOBOJAaX €CTh HCBO3BPATHBIC IOTCPHU HA HAIPCB BOJIHOBOJA.
B m060M BOTHOBOIE €CTh TTOTEPH SHEPTHH MpH e€ TIepenayu, 3a CYET TPEHUS, U3TUO0B U HAPYIIECHUS CHMMETPHUH BOJTHOBOIOB.
HO3TOMy K YUCTOTC MMOBEPXHOCTH U CUMMETPHUYIHOCTH BOJIHOBOAOB IMPCABABIIAKOT ITOBBIIIICHHBIC Tpe60BaHI/I$I.
YcrpoiicTBa corsiacoBanus(13).
CH€I_II/IaJILHBIe 06’béMHbIe N OTPAKATCIIbHBIC 3JICMCHTBI, KOTOPLIC IIPHU3BAHBI COIJIAaCOBATh BBIXOJHOC COIMMPOTHUBIICHUC YCUIIUTCIIA, BOTHOBOC
COMPOTHUBIICHNE BOJTHOBO/IA M BXOIHOE CONPOTUBIICHUE BUOpaTopa.
be3 atux snemMeHToB paboTa nepenaTynka MpakTHIECKH O€310JIe3Ha U3-3a OOJBIIIOT0 OTPAKECHHS CUTHATIA.
Buoparop(12).
YeTpoiicTBO 15 TIEpeiayu aKyCTHUECKOM SHEPTUU U3 BO3AYITHOM Cpejibl BOJHOBO/IA B CPEy KAMEHHOI'O MOHOJIUTA.
Bubparop npeacrasnseT co0oit mpsIMOYToJibHOE TTIOMEIICHHE, BRIPYOJIEHHOE B MOHOJIUTE.
JlninHHAs CTOpOHA BUOpaTOpa A0KHA OBITh PaBHA JUTMHE MIEPEIaBaeMOi BOJHBI B BO3TyXE.
OcranbHbIC pa3Mepbl, O0IBIION POJIM HE UTPAFOT.

3.2 Onucanue padorsl renepatopa SCIROCCO

Jran 1. Bo30y:kaeHue reHepaTopa oT nepeMeHHOH BeTPOBO HATPY3KH.
[lepBuuHbIil 3a1yCcK reHepaTopa NPOUCXOAUT Ha oueHb HU3KoM yactore (0,001..1 I'x), koTopas co3gaeTcst U3MEHEHHEM CUJIbl BETPA BO BPEMEHHU.
Betep u3zMensist cBOI0 cuily CO3/1a€T Ha KaMEHHbIX MeMOpaHax(6,7) 3ByKOBYIO BOJIHY OUY€Hb HU3KOW YaCTOTHI.
3ByKOBasi BOJIHA CO3[JaHHAs U3MEHSIOLIUMCS BETPOM 10 OTKPBITHIM KaHanam(4,5) monagaer B KaMepy pe30HaHCHOTO ycuiauTens (2)
OTOM SHEPTUU 10CTATOYHO JJIs BO30YXKAEHUS KaMepTOHA Ha YaCTOTE CBOEr0 pe30HaHCa.
[Tpu Brimrouennn Beikmouatens [IOC(9) o6patHas nmosioxxuTeNnbHast CBs3b(8) 3aMbikaeTcs uepes kaHa (10) Ha pe3oHaHCHYIO Kamepy(2).
3TO NPUBOAUT K BO3HUKHOBEHHIO T€HEPAIMU C YaCTOTON KpPaTHON 4acTOTe KaMepTOHA, Ha KOTOPYIO HACTPOEHA KaMepa pe30HAHCHOTO YCUIUTENs(2).
Pe3oHaHCHBIN yCUITUTENb COCTOUT U3: KaMepsbl (2), yrolKoBoro orpaxarensi(3), nuraomux kaHanos(4,5).
VYcuneHHbI cUrHai ¢ BbIX0Ja KaMepbl pe30HAHCHOTO YCHIIMTEIS MONajaeT Ha coriacymomee ycrpoiictso(13).
Cornacyroliee ycTpoicTBO BEIPABHUBAECT BOJIHOBBIE CONPOTUBICHHSI KaMepbl(2) u BoHOBOAA(11), 4T00BI N30€XaTh OTpaXKEeHUsl CUTHAJIA.
ITo BomHOBOAY (11) curnan nocrymnaer B BUOPATOp, KOTOPBIM pacpoCTpaHSIET BOJTHOBOE SHEPIETUYECKOE 10JI€ B KAMEHHOM MOHOJIUTE.
Yacts BeIxoaHOTO curtaia oroupaercs [10C no BonHoBoay(8) 1 nogaércs no kaHany(10) oOpaTHO B pe30HaTOPHYIO KaMepy.
I'enepaTtop HauMHaAeT BO30YKaThCs, YBEIMUHBAsI MOIIIHOCTh MOTPEOIEHUS C KaXAbIM IIUKIIOM.
Jran 2. Pasron reneparopa Ha pabou4eii yacrore.
Pabouast vactoTa remeparopa coctasisieT AecsaTku repi (9...161'), kKaMeHb JIETKO TPOBOIUT TaKYIO 3BYKOBYIO YacTOTY, OH JjIsl HEE€ MpOo3payeH.
BubpaTtop HacTpoeHHBIH Ha pabouyro YacTOTY CO3/1aeT B KAMEHHOM MOHOJIMTE BOJTHOBOE 3BYKOBOE I0JIE paboyeil 4aCTOTHI.
Pa3mep ocHOBaHuS TUpaMuUIbl paBeH JUIHMHE paboydeil 3ByKOBOM BOJIHBI B KAMEHHOM MOHOJIMTE.
[Tupamuia HauMHAET BXOAUTH B PE30HAHC, IOCTETIEHHO YBEIMYMBAs aMIUTUTYly BUOpallui Ha pabodeil yacTore.
Tak xak kamMmeHHBbIE MeMOpaH#bI (6,7) HAYNHAIOT IBUTATHCS ¢ paboueill YaCTOTON OTHOCHUTEIBHO BETPA, TO OHU CO3/IAI0T 3BYKOBYIO BOJIHY paOodeid
4acTOThI (9..161'1)
Tenepb nepeMeHHbI BeTep He BasKE€H, OH MOKET OBITh JIFOOBIM, B TOM YHUCIIE€ U TIOCTOSTHHBIM.
OcHOBHOE 3HAaUYE€HHUE YaCTOTHI 3BYKOBOI BOJIHBI CO37[aBaeMoil MeMOpaHaMu OyzieT onpeensTcs paboueit yacToToi reHepaTopa.



AMIuATy1a KojaeOaHus MUpaMUIbl OyIeT YBEIMYUBATHCA 10 TE€X MOP, OKa He JOCTUTHET MaKCUMAJIBHOTO MOTPEOICHUST MOIIIHOCTH.
Jrtan 3. Pabora Ha N0JIHOI MOIIHOCTH.
Tak xak kKaMeHb MPo3payeH s padoyeit 3ByKoBoii BOHBI(9-16111), TO KaMeHHOE TeJI0 MUPAMHU/IbI HAYMHAET aKTUBHO 3a0MPATh 3BYKOBBIC BOJIHBI CO
BCell MOBEPXHOCTH MeMOpaH.
Ilo cyru nena Bcs nupamuia CTAHOBUTBCS 3BYKOBBIM IIUPOKOIIOJIOCHBIM YCUIIMTENIEM CUTHAjA C YaCTOTOU 3a1aBacMOM pE30HAHCHOU KaMEpPOH.
[Tupamuna pokycupyer nHGPa3BYKOBYIO SHEPIHIO, KOTOPYIO OHA MOJIy4aeT ¢ MeMOpPaH, Ha CKaly HaXOSAIIYIOCs O/ €€ OCHOBAHUEM.
Jlnist pOKYCHPOBKH SHEPTUH TEJIO MUPAMUIBI MOXKET OBITh U3 0000 KaMHS, TaK KakK 37€Ch HET OTPAXKEHHsI, TBEPIAOCTh KaMHS 3HAYCHHUsI HE UMEET.
Teno nupamubl MOKET ObITh TTIMHSHBIM UM 3€MIISIHBIM.
Hanpuwmep, HEBa)XHO U3 Yero y Bac cjejiaHa ONTUYECKas JIMH3a, U3 CTEKJIA MU IJIACTHKA, TIIaBHOE YTOOBI OHA ObliIa Mpo3pavHasi.
Pe3onarop BeICOKOW JOOPOTHOCTH MOAJIEPHKHUBAET TY YACTOTY C BHICOKOI TOUHOCTBIO.
Pynopnas ¢popma nupamuab! GOKycHpyeT BCIO COOpaHHYIO 3BYKOBYIO SHEPTHIO HA KAMEHHOM MOHOJIUTE 0]l OCHOBAHUEM MUPAMUJIBI.
Yro B cBOIO 0uepeib emié 0oJIblIe PaCKauYMBaET IUPAMHLY.
Temneps sHeprus BeTpa HANPSAMYIO TOTPEOIAETCS IBUKYIICHCS ITMPAMHION.
Teno nupamuibl CTaHOBUTHCS LIMPOKOIOJIOCHBIM(HU3KO TOOPOTHBIM) YCUIIMTENIEM CUTHAJIA, IepepadaThIBAIOLINM [TOCTOSIHHBIN SHEpreTHYecKui
IIOTOK, OT KOTOPOT'0 OHA MUTAETCS, B IEPEMEHHYIO 3HEPTHUIO.
B 3TOM pexxrMe BHYTpEHHSs CTPYKTypa reHepaTopa HauWHAET BBINOIHATh TOJIBKO YIPABISAIONIYIO 334010 () YHKIHIO.
OcHOBHasi MOIITHOCTH BOJTHOBOTO CUTHAJIA HAUMHAET PACIIPOCTPAHATHCS MO MOBEPXHOCTHU IUIAHETHI CO CKOPOCThIO 0T 1500 10 5500 m/c.

JlomoJIHUTEeIbHbII KOMMEHTAPHIA /151 He CIelHAJTNCTOB B BOJIHOBOI T€OpUM:
Xouy 6oj1€€e IPOCTO MOSCHUTD CIEAYIOLUIME MOMEHTHI:
-BHyTpH nupaMubl HeT BO3AYIIHBIX OTOKOB, BETPa , TATH U a3POAMHAMHUKH.
BHyTpH nupaMuisl IpOUCXOAUT TOIBKO BOJHOBOE (3BYKOBOE) NEPEMEIICHNE SHEPTUH.
Hanpumep, xorja Baiiie cep/iie ciaymaeT Bpay, OH IPUKIIabIBaeT MeMOpaHy (hOHEHI0CKONa K Ballel IpyIu.
MemOpaHa CHHXpOHHO KoJe0JIeTcs ¢ yapaMu cepAla, co3aBasi 3ByKOBYIO BOJIHY, KOTOpast IO BOJIHOBBIM KaHaslaM (TpyOKam) MOCTYIAeT B YIIIM Bpaya.
I[Tpu 5TOM B TpyOKax HET BO3IYLIHOTO MTOTOKA, a €CTh KoJeOaHNs MOJIEKYJ BO3AyXa(BOJIHA), KOTOpas epelaeT SHEPTHIO CepAla.
YewMm Oosbliie MeMOpaHa, TeM CHIIbHEE aMIUIUTY/1a 3ByKOBOM BOJIHBI (TPOMYE 3BYK).
-/1151 TOro 4YTo0bl MUPAMH/IA COBEPLIAJIA NOJ1e3HYI0 padoTy (II0TPedJisiIa MOLIHOCTh) OHA J0JIKHA ABHIAThCS.
DTO HE 3HAYUT, YTO OHA JJOJDKHA MOI3aTh Mo mycThiHe Caxapa, J0CTaTOYHO, YTO OHA OYAET ApoXkKaTh (BUOPHPOBAThH) HA MECTE.
Kak Obu10 cka3zaHo Bbille, paboTa 3TO KOT/a Mo JEMCTBUEM CUJIbI TEJIO IEPEMECTHIIOCh Ha Kakoe-To paccrosinue. A=F*S (A-pabota, F-cuna. S-niyTs).
Ecnu teno He nsuraercs, To S=0 otrcrona A=F*0=0 nose3Hoi paboThl HET U HET MOTPEOIEHHON MOIIIHOCTH, TaK MOILITHOCTH 3TO paboTa, coBeplIaeMas B
eIMHUILY BPEMEHH.
Ecnu teno aBuranock co cKopocTh motoka, To F=0 Tak kak HEKOMY TOJIKaTh TeO0(OHO JIETUT B IOTOKe Oe3 TpeHus), ciaenonarenbHo A=0%*S=0. Onsarp
HET NOTpeOIeHHS] MOIIIHOCTH.
OTcro/1a CTaHOBUTCS SICHO, YTO MOIIIHOCTh MOTPEOIISIETCS TOJIBKO KOTa TEJIO JBUTAETCS C MEHbBIIEH CKOPOCThIO, YeEM CKOPOCTh MOTOKA.
[Tpu 3TOM HE TPYTHO MOCYUTATH, YTO MAKCHUMaJIbHASI MOITHOCTH OyJeT MOTPEOISATHCS TIPH CKOPOCTH IBMIKEHUS Tena B 1/3 ckopocTH moToka.
ITpu Bcex ocTabHBIX CKOPOCTSIX MOUTHOCTh OyJeT MeHbIIE. Tak Mbl ONPEaeIMIN MaKCUMAIbHYIO0 MOLTHOCTh MUPAMUbl X€O0Ica CM.BhIIIIE.
Hanpuwmep, Ha BETpsIHYIO MEIBHHILY TyeT BETEP, BUHT MEJIBHHUIIBI 3aatT. PaboTa HOIb, MOITHOCTE O (3KEpHOBA HE KPYTSTCS).



OTmyCTUIM BUHT, HO TPUBOJ C )KEPHOB CHSUTH, BUHT PACKPY4YHUBACTCs 10 CKOpOCTH NoToka. PaboTa 0, MmoutHOCTh 0 (sKepHOBA HE KPYTATCS).
Bxurounim npuBoj )KEPHOBOB, BUHT CTaHET KPYTUTHCSI MEICHHEE, )KEepHOBA HAYHYT KpyTUTCs. PaboTa ecTh, MOIIHOCTD €CTh.
Teneps HamO TOTO00PATh TaKKUE KEPHOBA(HATPY3KY), MPU KOTOPBIX JIOMACTH OYIyT BpamaThes ¢ 1/3 CKOPOCThIO OT MaKCUMATBHOM.
[Tocne 3Toro pabora MenbHUIIBI CTAHET MAaKCUMaIbHO 3((HEKTUBHOM.
IIpu 3TOM caMa MeJbHUIIA HE KYy/1a HE IBUTAETCSL.
-3anyck reseparopa SCIROCCO B pocTOM H3JI0KEHUH:
Bonee npocTo 3TOT nporiiecc MOKHO MPEJACTaBUTh KaK 3aIlyCK aBTOMOOWIIS.
BHyTpeHHss CTpyKTypa MUpaMHJIbI 3TO- CTApTEP U CUCTEMA 3a)KUTaHUSI B aBTOMOOMIIE.
YroObl JBUTATENH HAYAJI CAMOCTOSTENILHO Pab0TaTh, €0 HY)KHO PACKPYTHTD C IIOMOUIBIO CTapTepa.
[Tocne TOro Kak OH 3alyCTUTCS, OH OyJeT nepepadaThiBaTh MOTOK CKATOIO BO3yXa, CO3JJaHHOIO CrOPaHHeM TOILIMBA, B IEPEMEHHYIO SHEPT U0
BpalllCHUS.
[Ipu 5TOM cucTema 3a)uranus OyAeT TOJNBKO 3a/1aBaTh YaCTOTY BpAlllEHUs ABUTATENs.
CaM aBurarens OyIeT MIMPOKOIOIOCHBIM (Pa0OTAIINM Ha Pa3HBIX YaCTOTaX) YCUIUTEIIEM C IMOJIOXKHUTEILHON 00paTHOH CBA3BIO(TEHEPATOPOM).
Cucrema 3a)XHraHusi TPaTUT HAa CBOIO PabOTY COBCEM HE MHOT'O SHEPTHUHU.
OCHOBHYIO SHEPTHIO 3aIyIIEHHBIN JBUraTeIb NOTPEOISET CAMOCTOATEIBHO OT SHEPIETUUECKOI0 ITOTOKA CKATOT0 BO3AyXa.
JIBurarenb BHYTPEHHETO CrOpaHUs- 3TO el OJNH MPUMEP reHepaTopa padoTaIOIIEro Ha MOTOKE CKAaTOro BO3IyXa.

3.3 KopuoJsncoB ycuiurteab. OprueHTanus nepegarynka. Jlmarpamma HanpaB/jieHHOCTH U3JIy4eHUs

[Tupamusia gomkHa ObITE TOYHO OPUEHTHPOBAHA 10 CTOPOHAM CBETA.

[IpaBunbpHas opueHTaMs TUPAMUABI TO3BOJISET:

-B/IBO€ YBEJINYUTH MOJIE3HYIO MOIIHOCTh BOJHOBOI'O CUTHAJIA 3a cueT cuiibl Kopronuca.

-cJleaTh KpyroBoi [uarpaMmy HalpaBJIEHHOCTH HH(Pa3BYKOBOTO M3IIYy4EHMsI MUPaMHIbI (T.€. BO BCE CTOPOHBI CBETA).

Kopuoaucosa cuia.
KopuronucoBa cuiia BOSHUKAET MPH MEPEMEIICHNN 00bEKTa, 110 MOBEPXHOCTH BPAIIAIOIIErOCs Tea.
[Tepemeniaemblii 00BEKT JOHKEH 0071a1aTh MACCOM U CUIION TPEHUs, KOTOPOH OH CBSA3aH C TEJIOM BpalllEHUS.



Puc.9 Bo3nukHoBenue cuibl Kopuonuca, mpu nepemenieHre 00beKTa U3 TOUKU 1 B TOUKY 2.

Hunoapdun BJT ITHPORC. Saemy 1A hp fsoffeleciro rufseirocco himl 2017 2.

Ecimu 00beKT HaXOIUTCS Ha MIOCTOSHHO BPAIIAIOIIEMCS TEJIe, TO OH HMEET MTHOBEHHYIO CKOPOCTh V=2*3.14*R/T.

Ecnu Havyate nmepemeniaTh OOBEKT OT OCH BpAIlIEHHUsI, TO €r0 MTHOBEHHAs! CKOPOCTh HAYHET yBennuuBatbes V1=2*3.14*Ry/T, tak kak R;>Ry.
M3MeHeHrne CKOPOCTH 3TO YCKOPEHHUE, a 3HAUUT, Ha 00BEKT Oy/eT IeHCTBOBATh CHJIa, KOTOPYIO Ha3bIBaIOT CHilol Kopuoimca.

NHTYyUTUBHO MOHATHO, YTO TOJKATh MEAJIEHHBIN 00BEKT OyAeT OoJiee ObICTPOE TEIO0 BpaIlleHHUs 32 CUET CHIIBI TPEHHUS.



[Tpu 3TOM 00BEKT OyIeT YCKOPATHCS, HAKAIUIMBasi KHHETUYECKYIO SHEPTHUIO, TIOIY4aeMyI0 UM OT TeJla BpalleHHs.

B npoTrBononoxHOM ciiyyae, Koraa 00beKT Ha4yHET MPUOIKaThes K OCH BpanieHus, cuia Kopuonanca Ha4HET TOPMO3UTH €T0, TO €CTh TOMEHSIET
HaIpaBJIEHUE Ha IPOTUBOIIOJIOKHOE.

OObekT OyneT oTAaBaTh CBOI0 KUHETUYECKYIO SHEPTHIO BpallaloIeMy Telly, YCKOpsisa €ro BpallleHue.

Kopuonncosa cuna ucnonp3yeTcsi B COBPEMEHHON TEXHUKH:
-KOPHOJIMCOBBI PACX0A0MEPHI, H3MEPUTENN MACChl TOTOKA- OCHOBHOE CPEACTBO U3MEPEHHS MTOTOKA ra3a U HeTH.
-KOPHOJIUCOBBI PETYISATOPHI 0OOPOTOB JABUraTeNIel BHYTPEHHETO CTOPaHUS.

Jlropu naBHO Mcnonb3yIOT cuity Kopronuca B TaHIax.
TaHIOpBI PACKPYUYHBAIOTCA C Pa3MaXHYTHIMH PYKaMH, ITOCIIE YETo MPIKUMAIOT PYKH K Ty 3acTaBiisisl crity Kopronnca yBeanunBaTh 000pOTHI Tea.

KopuosucoBa cuiia B nMpaMuIaibHbIX NepeJaT4nKax.

[Tupamuza gomKHa ObITH YETHIPEXTPAHHOM U TOYHO OPUEHTHUPOBAHA IO CTOPOHAM CBETA.

B takom nmupaMuJi€ €CThb ABC NCPICHAUKYIAPHBIC IIIIOCKOCTH Ka4aHUA, HAIIPABJIICHHBIC YCPE3 IIPOTUBOIIOJIOKHBIC I'PAHH.

Kagatbcs B 1pyrux HampaBlIeHHSX MEIIAloT pedpa MupaMuIsl.

3BYKOBOI BUOpATOp MOl MUPAMUJION SBIIIETCS AUIOIbHBIM BUOPATOPOM, KOTOPBIM UMEET AMAarpaMMy HAIpaBICHHOCTH B BUAE BOCBMEPKHU.

To ectb, BOJIHOBAs 3HEPrUsl OT TAKOT0 BUOpAaTOpa pacipoCTpaHsAeTcsl B IPOCTPAHCTBO MEPIEHIUKYIISPHO €ro INIOCKOCTH U HE paclpoCTpaHseT BA0JIb
BUOparopa.

[TnockocTs BOTHOBOrO BUOpaTOpa HalpaBjieHa Ha CeBep.

3ByKOBasi BOJHOBAs SHEPrus, CO3aHHAs BETPOM, paCKauMBaeT MUPAMUY C IOMOIIBIO BUOpaTOpa ¢ I0ra Ha CEeBep.

B pe3yinbprare 3T0ro IBUKEHUS MEHAETCS PACCTOSHUE 0 OCH IIJIAHETHI, YTO BBI3BIBAET BO3HUKHOBEHHUE cUibl Koprosca, KoTopas pacKauyuBaeT MUpaMUAy C
BOCTOKA Ha 3ama.

IIprueMm penaercs 3T0, 3a CYET SHEPTUU BPAILAIOLIEICS IIAHETHI.

Tenepp ecnu MOCMOTPETh Ha MUPAMUJTY CBEPXY, TO €€ BEpIINHA OyeT COBEPIaTh KPYyroBoe ABM)KEHHE 110 YaCOBOM CTPEIKH.

[Tpu ABM>XEeHUM MUpPaMUbI Ha ceBep OyneT BO3HUKATh cuiia Kopuonuca HarpaBieHHas Ha BOCTOK.

[Ipu nBHKEeHNM MUpaMUIbI Ha 0T OyJeT BO3HMKaTh cujia Kopuonuca HanpaBieHHas Ha 3amaf.

B pe3ynbrare nndpasBykoBasi BojHa OyJeT pacpoCTpaHsIThCA KPYTrOBbIM JBH)KEHHEM BO BCE CTOPOHBI CBETA.

OneHOYHBIH pacyéT MOIIHOCTH co31aBaeMoi cuioii Kopunoamnca.

Brisenem popmyny, A pacuéra MakCUMalIbHON MOUTHOCTH OTpeOIeHHs SHEPruu, co3iaBaeMoil cumnoii Kopuosmuca, mpenMeToM BUOPUPYIOIIKUM Ha
cepuuecKoil MOBEpXHOCTH BPAIAIOIIErocs Tea.

[IpenmMer nepemMeniaer K noirocy (U3 TOYKU 1 B TOUKY 2 10 MOBEPXHOCTH c(ephl) 3a BpeMs paBHOE MOJIOBHHY Mepuo/ia uHGpa3BykoBoi BosHbI (12.2511) T.€.



t=0.5/12.25=0,04 cexyHbI.
JI71st yIIpoIIeH sl pacueToB OyIeM cuuTaTh (OPMY ITAHETHI BPAIIAIOIIMMCS IIapOM.
PaccunTaeM MOITHOCTH MPH JBUKCHUS MPEAMETA U3 TOUKU | B TOUKY 2.

Kunernueckas s3Heprus B Touke 1 u 2:
Ei=m*V,%/2

E2=m*V22/ 2

rae:

M- Macca nmupamMuabl;

V1, V2 - MTHOBEHHAsI CKOPOCTh B TOuKax 1,2.

CKopocTh JBUKEHHS Ha TOBEPXHOCTHU CQEPHI:

V1:2*p*R1/ T

Vo=2*p*(Ry+L)/T ,

rje:

T=24*60*60=86400 c, meproj BpalleHHs TUIAHETHI;

Ri- pannyc TpackTopuu s TOUYKH 1

L=(R2-R1)- pa3uuria pacCTosiHU# 10 OCH IJIAHETHI MEXIy TOUKaMu | u 2;
p=3.14, uucno nu.

Pab6ora, coBepiraemas cunoit Kopuonuca:

A=E»-E1= m/2*V,? - m/2*V 1% = m/2 *((2*p*(R1+L)/T)? - (2*p*Ro/T )?)
A=m/2*4*p*T?*(R? + 2*Ry*L + L? -R,9)

A=2.64*10"*m*(2*R,*L+ L?)

OxkpyriuM OTOPOCUB HE3HAYUTEIIbHYIO YaCTh L%
A=5.28*10"*m*R,*L

Brruncnum MOITHOCTE, Kak paboTy 3a eAMHHILY BPEMEHHU JUIS 4acTOThl BUOpammu 12.25 I'a:
P=A/t=A/0.04=1.32*10*m*R*L

rjae:

t- Bpemst 3a KOTOpOE CoBepITieHO NBIKEeHHS, t=1/2/12.25=0.04 ¢, mosoBrHA Meproaa 4acToThl Koneoanus B 12.25 ',

PaccunrtaeMm sty popMyity IS IIIAHETHI, C YITEM BIHSHUE T€OrPaPUISCKOM IMUPOTHI:

L=sin(a)*S - 3aBUCMMOCTb Pa3HOCTH PACCTOSIHUS JI0 OCH MEXTy TOUYkaMH 1 U 2 OT reorpa)u4eckoi MUPOTHI B TAaHHOW TOYKE.
rie:

L=(R2-R1)- pa3Huiia pacCTOSHHIA JO OCH TUIAHETHI MEXTy TOuKamMu 1 u 2;

a- rpaayc MUupOTHI;



S- myTh 110 MOBEPXHOCTH IIapa MEKIY TOUKaMH | 1 2 B HaIpaBJICHUH TOJIIOCA.

®opmyna a1 pacuéTa MaKCUMaJIbHOW BO3MOXKHOM MOIIIHOCTH Tefia 1Mo AecTBrUeM cuiibl Kopronuca, npu BUOpanuu(IBukeHuH) Tena Ha yacrtore 12.25 I':
P=1.32*10"*m*R*sin(a)*S .

rjae:

M- Macca reHepaTopa;

R- paccrosinue 10 ocu TIaHETHI;

a- reorpaduueckas IUpPoOTa;

S- ammunTya BUOpaluy B HAIIPaBJICHUN CEBEP-IOT.

Ecmu yuects, uto R=R3emin*cos(a)=6366197*cos(a) -T.e. paanyc B JaHHOH TOYKE 3aBUCUT OT IIUPOTHI, TO PopMysia MPUMET BUI:

P=0,84*m*cos(a)*sin(a)*S=0,84*m*sin(2*a)/2=0.42*m*sin(2*a)*S.

OxonuarenpHas GopMysia OIEHKH MaKCUMAJIbHOW MOIIIHOCTH MOTPEOJIIEMOM SHEPTHH,
co3naBaeMoii cunoit Kopuonuca, BUOpupyromum npeamMerom ¢ yactoroit 12.25 I'n,
HaxOJSIIEerocs Ha MOBEPXHOCTH Bpalllaloleics mapa pagnycom 6366197 metpos, ¢ nepuoaom Bpamenus T=86400 cexyHu:

P=0.42*m*sin(2*a)*S.

M- Macca Tena;
a- rpajayc reorpaMueckoi HHpOTHI
S-myTh MPOMACHHBIN TEIOM B HANpaBJIEHUH IOJItoca 3a Bpems paBHoe 0,04 cexynap! (1/2 mepuoa 3ByKOBO# BOJIHEI YacToToro 12.25 ')

Takum o0pa3om, MOIIHOCTh co3/iaBaemasi cuiioil Kopuosnunca 3aBUCHT OT Macchl, IMPOTHL, A aMIUIUTYAbI KOJIEOaHUsI.

Hanpuwmep, npu BuOpanuu nupamuasl Xeonca ¢ yactotor 12.25 ' m ammuutynoii B 1MM, MakcuMaibHasi MOIIHOCTh co3aBaeMasi cuiioil Kopuonuca 6yaer
paBHa:
P=0.42%6.5*10"%*sin(2*30)*10°=2364249 Bt = 2.4 MBT

biraronaps mpaBuIbHON OpUEHTALMN TUPAMUBI [0 CTOPOHAM CBETA MOKHO YIBOUTH MOLIHOCTH IEPEJAaTYMKA U CAENIATh JUarpaMMy HaIIPaBIECHHOCTH
W3JIy4eHHUS] KPyTOBOM.

I'eorpaduueckas mupora B 45 rpagaycoB HauboJiee BHITOAHAs O3UIIMS THPaMHIAIBHOTO BeTpoBoro nHgpassykoBoro reneparopa SCIROCCO, tak kak
sin(2*45)=1.



3.4 Bpi0op MecTa pacnoJioskeHus nepeaaruynka ¢ reseparopom SCIROCCO

TpebGoBaHust K PaCIOI0KEHHIO:
-HaJIM41e MOHOJUTHON CKajbl II0JI OCHOBAaHUEM I'eHEepaTopa.
-HAJIMYHE MMOCTOSHHO TYIOIIUX BETPOB(HAMPABICHIE BeTpa 0c000i posii HE UTpaeT)

TpebGoBaHue K MUPaMHUIATLHOMY F€HEpaTopy:

-nupamuganbHas GopMa(pyKOTBOpHAsS WIIM IPUPOJIHAS, HE BaXKHO)
-HaJINYME CKAJIbHOT'O BUOpaTopa Mo MUpaMuIon

-HaJIM4YKe BHYTPEHHEH CTPYKTYpPHI

-)KeJlaTeIbHO MaKCUMaJIbHO BO3MOYHBIN BEC

-)KeJaTeIbHO TOYHAsl OPUEHTAIUS TPaHH Ha MOJII0C

-)KeJIaTeIbHO YIJIOTHUTH TPAaHU TUPAMUIbI

BeiBoa: Jlns co3nanus nH(Pa3BYyKOBOTO reHEpaTOpa MPAKTHICCKH MOKHO HCTIOIB30BaTh JIFOOYIO MPUPOTHYIO TOPY MAPAMHUIATBHON (OPMBI.

4. BuOpoakycruueckue nH(ppa3ByKoBbie reHepaTopbl HA IATO ['M3BblI.

4.1 O01Iee onmucanue.

OTH TEXHUYECKHE COOPYKEHHSI OBIIIM MOCTPOEHBI HA MOHOJIMTHOM IIATO I'M3bI B 3MI0XY MUpPaMUJIL.

OcCHOBHOE Ha3HAYEHUE ITUX COOPYKEHHI- 3TO reHepaus HHPPa3ByKOBON BOJIHOBOI SHEPIUU.

WuTepodeiic- 310 onucanue crocoda nepeayn SJHEPruu Mex 1y 00beKTaMu IPOCTPAHCTBA.

WuTepdeiic 1omkeH ONUChIBaTh T€HEPAIHI0, pACIPOCTPaHEHUE U IPUEM SHEPTUU B IPOCTPAHCTBE.

Wudopmanus - ecTh CBOHCTBO U3MEHSIOIIEHCS SHEPTHH.

[TosToMy OTHHM | CTTOCOOOB HCTIOB30BaHNE MHPPa3BYKOBOro nHTEp(deiica Obuta rinodanpHas(TIaHeTapHAs ) CUCTEMA CBSI3H.

ITo cytu nena sto ananor cucremsl '"3eBc' (Poccus) u "Seafarer"(CIIA), HO ¢ Ty4yIIMMU XapaKTePUCTHKAMHU.

OOmscHsieTcst 3T0 0oJiee KOPOTKOM JUIMHON BOJIHBI MPU OAMHAKOBBIX YACTOTAX (M3-32 PA3HUIIBI CKOPOCTHU 3JIEKTPOMArHUTHOM 1 3BYKOBOH BOJIHBI).
[ToaTomy BUOpATOp B aKyCTHUECKON Cpeie MOXKHO C/IeJIaTh MEHBIIIETO pa3Mepa, a MpU OJIMHAKOBBIX pa3Mepax OH OyzAeT 6osiee 3P PEeKTUBHBIM.
3TO YMCTO TEXHUYECKUE, TparMaTHYHbIe(HET HU OJTHOTO YKPAIIEHUs ), JOPOTOCTOSIINE COOPYKEHHS.


http://www.vlf.it/zevs/zevs.htm

4.2 Tpu Mmoaesn BUOPOAKYCTHYECKUX MEPEAATYNKOB IHEPTUM.

Ceromus Ha miaTo [ M3l HAXOAATCS TPU TEHEPATOPA UCTIONB3YIONNX BHOpoakycTruaeckuii nHppa3zBykoBoii reneparop SCIROCCO.
OHH eHCTBYIOT 10 OOIIEMY IPUHIIMITY U MIpeIHa3HAYEHBI I CO3aHus MH(PPa3BYKOBOIl BOJIHBI B TPYHTE U BOJIE.
["'enepaTopbl HOCTPOCHHBIE B Pa3HOE BPEMSI U SABJISIFOTCS OJHOM MOJTU(UIIMPOBAHHON CEpUEH.
[Topsiiok moCTpONKY TeHEPaTOPOB:
1. [Mupamuna XedpeHa.
2. [Tupamuna Xeorca.
3. [Tupamuia MuxkepuHa.

Puc.10 Cxembl BHYTpeHHEH CTPYKTYpHhl upamu XedpeHa, Xeornca, MukepuHa.
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Iupamuaa Xedpena spisercs NpoCTEHIINM NEepeIaTINKOM SHEPTHH, (PYHKIIMOHAIbHAS CXeMa KOTOPOTo MpejCcTaBlieHa Ha puc.4.
OTOT nepeaTurK MOKET TEHEPUPOBATh TPH YACTOTHI.

OH npeaHa3zHayvascs A TeHepanuy HH(Qpa3ByKOBOM SHEPrUu.

XoTs ObL1a BO3MOXHOCTH NepeaBaTh HH(HOPMAIMIO OMHAPHBIM KOJIOM.

BapuaHTbl HCHIOJIB30BaHUS 3TOM SHEPTHH MbI OCTaBUT 3a MpeesiaMu Hallero o0CyKIeHusl.

&0 métren
i



Puc.11 Ilogzemnas yacth nupamuibl XedpeHa

Yeunurens
C pe3oHaTopom

Amplifier with a resonator

LN Tyano,

Pl

BayrpesEnn croin

/9

oo / / N
= Pogounns rprimin /‘ B”;'“él‘;'a";‘op
/ Vibrator
v s " ll'."il".‘.n:nll P
YCTDOI;‘CTBO g ’ ‘ \\\(Hll'\ TOrRYeT)
COTNOCOBAHNS s/ ~fl
. . ~ i "
Matching device ‘s S

OcHoOBHasl CTPYKTYypa MepenaTyrka Obuia cHauasa BeIpyOJieHa B CKajie, MOTOM CIOXKHIA TUPAMUTY.
[Ipu cknagpiBaHUU TUPaMUABI OCTAIOCH TOJIBKO MpoBecTy BOIHOBO B! [IOC 1 nurtaromye kaHamibl.
OOpaTtuTe BHUMaHKE, YTO YTOJIKOBBIA OTpa)kaTejb HAaKJIOHEH B CTOPOHY BOJHOBO/A.



IInpamuna Xeonca ycoBepuieHCTBOBaHHBIN 7(13) 4acTOTHBIN nepefaTuuK SHEPTUH, PYHKIIMOHAIBHAS cXeMa MToKa3aHa Ha pHcC.S.

CnocobeH ogHoBpeMeHHO reHepupoBath 7(13) nHGpa3ByKOBBIX 4acTOT, KOTOPBIE MOTYT BKJItOUaThes ¢ nepekitouarens [10C.

Hecymas wacrora nepenarynka 12,25 'ty ¢ ToHaIHBIM HA0OPOM U TITYOMHOM MOIYJISIIUY 1O YacToTe Hadopa +33%

HwmeeT B cBOEM cocTaBe 1BE€ PE30HUPYIOLINE KaMepbl 1 CyMMaTOp(MOLYIIATOD).

[ITecTn yacTOTHAsA PE3OHUPYIOIIAs KaMepa PaciioyioKeHa B CaMOW BBITOAHON YHEPreTUUECKOM MO3ULIKHY (LIEHTPE MUPAMUbI), YTO CYLIECTBEHHO YCIOXKHUIIO
€ro MOCTPOHKY IO CPaBHEHHIO ¢ TUpamMuon XedpeHa.

Tak kaKk MPUILIOCH BCIO CTPYKTYPY MepeAaTUnKa BBIKIAIbIBATh B MPOLIECCE CTPOUTEIHCTBA MUPAMU/IBI, a B MUpaMuie Xe(hpeHa OCHOBHASI YaCTh CTPYKTYPHI
ObL1a cJesiaHa B cKaje 10 €€ MOCTPOMKH.

IMupamuga Mukepuna

Tperuit u HanOoJee CIOXKHBIN MePEIATINK YHEPTHH ¢ CEMHU(TPUHA/NATH ) TOHAITBHBIM HA0OPOM YacToT.

OcHOBHast 4aCTh €ro CTPYKTYphI ObLIa BEIPYOJIeHA B CKaJle 0 YKJIAJAKH MUPAMUIbI, IOATOMY HECKOJIBKO MoTepsiHa () (PEeKTUBHOCTH TPeoOpa30BaHus YHEPTHH.
O4eBHIHO, TPYJHOCTH, C KOTOPBIMH CTOJIKHYJIMCH CTPOUTEIIH IMUPAMUIBI Xeolica, ObUIA B UX MMaMSTH.

[Tocne mocTpoiiky MUpaMKIbI, MOIITHOCTH TIEpEAaTYNKa SIBHO HE XBaTallo, MO3TOMY IMHpaMu/a Obljia YBEJIIMYCHA B JIBa pa3a.

[Tpu 3TOM npunuiock crpoutsh HOBBIN BoTHOBOI [IOC (Teneps BHyTpH nmupamuabl ABa BosiHoBoAa [IOC( cMm. puc.10).



Puc.12 IlonzemHas yactb nupamuabl MukepruHa

' ' Negative feedback
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DTO TEHHAIBHOE COOPYKEHHE, 1 HE TPEACTABIIUT ce0e, UTO APEBHUE JIFOAU 00J1a/1alTd TAKUM YPOBHEM 3HAHHUI B BOJITHOBOW TEOPUH TEPEIaYHd SHEPTHH.
[ToHATH pabOTy ATOTO COOPYKEHUE MOKET TOIHKO CIEIUATHUCT MO0 PAAUOTEXHHUKE.

Bo-nepBbIX, MBI BUAUM yNIpaBIIIEMbII T€HEPATOP HA 6 4acTOT.

CwMmemmBasi 3TOT CUTHAN C HECYIIEH YaCTOTOM MOXKHO MonyduTh 7(13) mHGPa3ByKOBBIX YACTOT, UCTIOIB3Ys OAHY WM 00€ OOKOBBIE TOJIOCH! (PUIBTpA.
Bo-BTOpBIX, TOCMOTPUTE KaKOW 3JIETaHTHBIA CMECUTEND B OTJIMYUHU OT X€0Ica, KAKHE BOJTHOBBIE CTHIKA YCTPOMCTB.

OOBACHUTD (HOPMY ITUX CTHIKOB YEM TO, KPOME MPAKTUIECKOTO OMBITA COOPY>KEHHUS BOITHOBBIX YCTPONCTB HEBO3MOXKHO.

B-tpetrux, 3aeck npumenena OOC -oTpunatenbHas oOpaTHas CBS3b I CTAOUIN3ANHA YCUITUTEIIS.

B-4eTBepThIX, peryiaupyromiee yCTpOCTBO- OHO 3aJIep)KUBAET pACIPOCTPAHEHNE CUTHAJA B METJIE MOJOKUTENBLHOM 00paTHOW CBS3H HA 33JJaHHOE BPEMSI.



B nupamune Xeonca st 3Toi perynupoBku B BoaHOBOA [TIOC ycTaHaBIMBaIMCh TPaHUTHBIE TPOOKHU (KOTOPBIE B pe3yIbTaTe MePEKPHIBAIN ITYTH MPOX0/1a).
3nech MyTH cBOOOIHBI, 33/1€P’KKA CUTHAJIA PErYIMPYETCs] PUCYHKOM Ha CT€HE KaMephl(II0JI0CKOBOW JIMHUEH 3aIepHKKH).

OTO0 €AUHCTBEHHO MECTO B MMPaMU/Iax € €CTh PUCYHOK(YKpallleHHE KaK CUUTAJIOCh), HA CAMOM JIeJIE 3TO HACTOsIIasl 3ByKOBasl I0JI0CKOBas JIMHUS 3a/1€PIKKH.
CoBpeMeHHas OJI0CKOBAs JIMHUS 3aJIePAKKU COCTOUT U3 HAOOpa napajiesIbHbIX IUHUNA HAHECEHHBIX HAa KePaMUUYECKYIO IIIACTUHY,

pa3BUras JMHUYA MOXKHO U3MEHUTH BpeMs IPOXO0XKACHHS 3BYKOBOI'O CUTHaja Yepes3 IUIACTUHY.

AHaJOrM4YHbIEC 3BYKOBBIE JINHUU 33JI€PKKH UCIIOJIB3YIOTCS B COBpeMEHHBIX TV-puéMHUKaxX U epeaTyuKax.

YPOBEHB 3HAHMI TOTO, KTO 3TO CAENAJI, PABEH HAIIMM 3HAHUAM B PaIUOTEXHUKE.

Puc.13 PucyHok moiocKoBOM JTUHUH 33JIEPKKHU B TUpamuae MekepuHa.
Cchbllka Ha TATCHTOBAaHHYIO QoTorpaduio

4.3 BuOpoakycTnueckuii HH(ppa3ByKOBOil epeIaTYNK MUPAMUIbI Xeorca.

Paccmotpum Gonee noipoOHO OAMH U3 TPEX MEPEeIaTINKOB dHEPruu ¢ miaaTo ['u3sl - nupamuy Xeorca.
Texnnueckue xapakrepuctuku nepenarunka SCIROCCO nupamuael Xeormca:
-BeC TepeaTyuKa: 6,25*10° ke
-rabaputbl: 230x230x146 m
-MOIIHOCTh TIepeIaTurKa co3/iaBaemas cuioi Berpa : 2 MBm(nipu cuiie Betpa 10mM/c)
-MOIIHOCTh TepeiaTurKa co3iaBaemast cuinoit Kopuomnuca: 2 MBm(nipu cune Betpa 10m/c)
-00111as1 MOIIIHOCTH TiepeaaTuuka: 4 MBm
-Hecymas yactora: /2.25 'y
-rnyouna Mmoxynsumu: /2.25+33% [y
-IIJTMHA BOJHBI HECYTIEH YacTobl: 28 m(6 6030yxe 343m/s), 498(mpamop 6100 m/s), 368m(bemon 4500 m/s), 314m (8 epanume 3850 m/s),294 m(kupnuy
3600m/s)
-4acTOTa KAMEHHOT'0 pe30HaTopa HOMUHanbHast: /96/98 'y 3axpeimulil/omrpeimulii
-Habop gactoT BapuaHT 1 (7 wacrtot): 9.2-10.3-10.9-12.25-13.75-15.4-16.35 I'y
-Habop yactot BapuaHT 2 (13 wacror): 9.2-9.75-10.3-10.6-10.9-11.525-12.25-13-13.75-14.575-15.4-15.875-16.35 'y
-MCTOYHHUK 3HEPTHHU: 8eMPOBOL NOMOK (NOCMOAHHO OVIowull 10xCcHbIlL 6emep "Scirocco”)


http://www.megalithic.co.uk/a558/a312/gallery/tunisia/Tunisia_and_North_Africa/lower_egypt/IMG_1852insidePyrMenkaure.jpg

Puc.14 Cxema nupamuasl Xeorca.

Ha cxeme 0003Ha4€EHBI:



1- Breikmouarens [1OC, orcrona ynpasisuics nepenatyuk ([ 1aBHbIA BXOM)

2- TynHenb mpoOuTHIA moapMu Anb-MamyHa B 831 roxy.

3- Mecto otBosa curnana [10C, ¢ Tpemsi rpaHUTHBIMH NTPOOKAaMHU(JIMH3aMHK) , YCTAHOBJICHHBIMHU U1 YMEHBIIEHUS BPEMEHHU 33JICPKKH CUTHAJIA B TIETIIE
I1OC.

4- BonmnoBoa k Bubpatopy(Hucxoasmuii Kopuaop).

5- Bubparop Ha Ha monoBuHY JyHBI BOHBI 14 M(IToazemuas kamepa).

6- BostHOBO mTOCTIe cMecHTeds, siBisiercs 4acThio nmetiau [IOC(Bocxoasimuii Kopumop).

7- lecTtn pe3onaTopHas kamepa ¢ nuTaromumu kananamu(Kamepa napuiibr).

8- BonHoBox k cmecutento (I'opu30HTaNbHBIA TYHHEIND).

9- Cmecurenn(bonbmas ranepes).

10- Kamepa pezoHaHcHOTo ycuiuTens ¢ nuraonmvu kananamu(Kamepa dapaona)

11- Cornacyromee ycrpoiicto (IIpeakamepa).

12- DBakyannoHHbI# Kodoaen. Komoaen mpoOuT mociie NOCTPOMKY MUPaMUIbI, CIYKHT JJIs1 00X0/1a TPAHUTHBIX JIFH3.
13- KameHHbIE MIIOCKOCTU MTUPAMHU/IBI.

W3 cTpyKTYpbI BUJIHO, YTO CTPOUTEIHN HE CMOTJIHM BCE MPEAYCMOTPETb.

Bpewms 3anepikku B rietie moyioxkutensHoi oopatHoi cBs3u(I10C) okazanack 04eHb OOJBITUM H UM IIPHIIIIOCH TOJICTPAUBATH €r0 BCTABKOM TPaHUTHBIX
po6ok(3) B BoIHOBOJ, (6).

Bcero onu BcTaBmim Tpu NpoOKH, TIepBasi caMasi ITTMHHAs, TIOCIIESAHSS camasi KOPOTKasl.

WHdpa3Byk IpoXoauT B IpaHUTHOM npoOke B 15 pa3 ObicTpee, ueM B BO3IyXe€.

[Ipexxae ueM nocTaBUTh MPOOKK UM MPUIILIOCH BBIJOJIOUTD B YK€ CI0KEHHOW MUPaMUJIe BEPTUKAIBHBIN TpoxoJ (12), 4ToObI MOXKHO OBLIO TOTOM MONACTh K
pe3oHaTopam.



Puc.15 Cxema mupamuzibr Xeorca 3D-mozens.

XOTsl €cTh BEPOSITHOCTH TOTO, YTO MUPAMHUTY MBITATUCH IEPECTPOUTH Ha APYTYIO HECYIIYIO YaCTOTY ropa3io Mo3xKe.
Te KTO M3HAYANBHO CTPOMIIN TaKyI0 KOHCTPYKIIHIO 0€3yCIOBHO ObUIH CITIOCOOHBI PABUILHO PACCUUTATh BPEMs 3a/IEP>KKH B KaHaJIe 0OpaTHOM CBSI3U.
3aueM Hy)KHa ObLIa Takas MePecTPOrKa MBI PACCMOTPHUM TTO3KE.

4.3.1 Beixkaouareas [TOC.

Brikmrouarens [IOC npennaznavancs Ui BKIFOUYEHHU(3aMyCcKa TUPaMUIbl) TyTEM 3aMbIKaHUS TIOJIOKUTENBHON 00paTHOM CBsI3U MH(PPA3BYKOBOT'O T€HEPATOPA.
Bo3moxHO, 371€Ch k€ HaXOAWINCh PETUCTPhI TOHAJILHOTO HAa0Opa 4acTOT, KOTOPbIE 3a/1aBajii HA0Op MepeaBaeMbIX 4acToOT.

[Ipu BXoz€ B TyHHENb Ha CTEHKAX BUAHBI KPYITHBIE OTBEPCTHUS AJIsl OCEH MOBOPOTHOIO MEXAaHMU3Ma, CaM MEXaHU3M He Hail/leH.



Puc.16 OgHo n3 0TBEpCTHII NOBOPOTHOTO MEXaHU3MaA
J
J




Puc.17 Onna u3 Bepcuii IOBOPOTHOTO MEXaHU3Ma

- ll A
Han Beikmrouarenem [TOC mMbl BUAMM YTOJKOBBINA OTPayKaTeb.
DTO TOBOPUT O TOM, YTO CUTHAJI 3/1ECh MOXET yYCUJIUBATHCS.

|
|




Puc.18 Hnom’azuca Tlepe]l BRIKIIOYaTeIeM HOC OTCIOJIa YIPABIISUICS MIEpeIaTYHK. .

31ech UMEETCsl €AMHCTBEHHAs HAJIIMCh B MUPaMUJIe X€O0Ica CIeJIaHHas CTPOUTENSIMHU.
B nieHTpansHOM BeIeMKe TPEOCHKH HAXOAUTCS HAIIHCh.
Kotopas o603Hauaet To 11 nudpy, TO JU MOCATOYHOE MECTO AJIsi MEXaHU3Ma YIPaBICHUSI.



Puc.19 Haanuck B rpeOEHKeE.
2 X




4acTh OOJIBIION MIECTEPHH, KOTOpast
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Puc.21 Taxxe rpeGeHKa OUeHBb TTOX0Ka Ha BBICTYIAIOIIYIO

OKaMCHCIIA.
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[lepenuuit 601b1110i KaMEHHBIN OJIOK TIepe]] TPeOEHKON OTIOMaH.

BeposiTHO 371ech HaXOAMIICS MEXaHU3M TIEPEKITFOUSHISI TMPaMUIbl Ha TOHATBHBIA HA0Op Y9acToT.

Kak BeITIISII€T 5TOM MEXaHU3M MBI HE 3HAEM.

MoxeM TOJBKO MpenoaraTh, YT0 OH H3MEHSIJT BpeMsI POXO0XKICHUS 3ByKa B 1T 00paTHOM CBS3M TeHEpaTopa.

C 5TOi IIIOIIAKN BBOAWIN TIEpeJaBaeMylo HH(GOpMaNHnIo, B BUAE MOCIEA0BATEIFHO EPEKIII0YaEMBbIX TOHABHBIX HA0OPOB 3BYKOB.
[Tupamuia Xeornca Moria 0lHOBPEMEHHO reHepupoBath 13 paznuunbix yactoT: 9.2-9.75-10.3-10.6-10.9-11.525-12.25-13-13.75-14.575-15.4-15.875-16.35 'y



4.3.2 Tynneab npoouThiil J0abMu AJib-MamyHa B 831 roay.
['pabuTenu nupamMu bl HATKHYBIIMCH Ha TPAHUTHBIE TPOOKH MPOCTO MPOOWIHM TYHHEINb B MSTKOM M3BECTHSKE BJOJIb MMPOOOK.
4.3.3 Mecto orBoaa curiaja IIOC, ¢ tpemsi rpAHUTHBIMU IPOOKAMHU.

B sTOoM MecTe "acTh 3HEpruH 3ByKOBOW BOJIHBI OTOMPANIACh ISl TOTO, YTOOBI BEPHYTHCSI OOPATHO B PE30HATOPHBIE KaMEphl TeHepaTopa.
OcHOBHOE yIIpaBJIEHHE YaCTOTaMH FeHepaTopa 3aKJII0Yaioch B U3BMEHEHUE BPEMEHHU IPOX0XKACHUS BOJIH 10 KaHAIy 0OpaTHOM CBSI3U.

Puc.22 Mecto pa3BeTBiI€HHS BOJTHOBOAOB U BUJ Ha TPAaHUTHYIO JUH3Y(IIPOOKY)

Bce rpaHuTHBIE CTEHKH 3716Ch OB YHUYTOXKEHBI TPAOUTENSIMHU TIPU PACIIMPEHUH TTPOXO/Ia.
3aTo XOpOoIIo BUHA OTHOJUPOBAaHHAS UI€aJIbHO POBHAS TIOBEPXHOCTh IPAHUTHOM JIMH3BI.



Emé pa3 nosicHI0, TpaHUTHBIC JTHH3BI YMEHBIIAIOT BPEMsI IIPOXO0KICHHUS BOJIHBI ¢ BEIXO/Ia TeHepaTopa 00OpaTHO Ha BXO/.
UtoOkI renepaTop 3apaboTall 3TO BpeMs IOJDKHO OBITh KPaTHO TIEPHOTY BOJTHBI.
AHaJOTUYHO, YTOOBI pacKavyaTh KauelH, Hy>KHO TOJIKATh HX KPAaTHO KOJICOAHUSAM(TIEPUOTY).

Janee, BHU3 32 pemIETKOM, UET TPAaHUTHBIA BOJTHOBOJ K BUOpATOPY.
CrpaBa no3azu, octajucs MpoxoJ1 rpadbureneii, Koropble 000U TPOOKHU MO MPABOK CTOPOHE.

4.3.4 BostHOBOJ K BHOpaTopy.

BonHoBoa uaymuit Kk BUOpaTopy npeaHasHaueH AJis nepeaun SHEPTruu Bo30YKIeHUsI CKaJIbHOMY BUOpATOpYy.
[Tocne BO30Y»XIeHHS TeHEpATOpPa, OCHOBHOW MOTOK YHEPTUH BeTpa OyAeT mepenaBaThes 3a CYET BUOpAIMK MUPAMUIBI, HAPSMYIO OT TeJla MUPaMHUIbI K CKalle.
[To sTomMy BosHOBOY Oy/A€T MepenaBaThCsl TOJIbKO YaCTh SHEPTHH, HEOOXOJUMOMN Ui MOAAEp>KaHuUs 3aJaHHON YaCTOThl T€HEPAIUH.

Puc.23 I'panuTHBIN BOJHOBOJ K BUOPATOpY.
e — == " =

BHu3 k BUOpaTopy UAET OYEHb KaueCTBEHHBIN IPAHUTHBIA BOJTHOBOI.
[To Hemy mepenaBanack HH(PPa3BYKOBasI SHEPTHSI 1JIs1 BO3OYKICHHS CKaJIbHOTO BUOpaTopa.



PaMo4HbIe KAMHH BOJITHOBO/JA.
BosiHOBOJ IPOXOUT Yepe3 HECKOIBKO MOHOJIUTHBIX PAMOYHBIX KAMHEH.
PamouHbIi KaMEeHb NIPECTaBIsIET U3 ce0sl paMKy BBIPYOJICHHYIO M3 LIEJIOr0 KyCcKa rpaHuTa, 6a3aibTa WK JPyroro KaMHs.

Puc.24 PamoyHBIN KaMEHB.

OTU KaMHU U3rOTaBIIMBAJIMCE OTACJIbHO U YCTAaHABJIMBAJIUCH B ITUPpaAMUIAY IIpH eé CTPOUTCIILCTBC
Pamounkie kaMHH HE CJIYZKaT AJIs1 OIMOPhI BOJTHOBOAA, OHU CBO6OI[HO 00XBaTBIBAIOT €TO.
Ham ouenn IIOBE3J10, YTO UX O6H3py>KI/IJ'H/I, TaK KaK UX HaJIMYMUC, ITO3BOJICT CACTIATh 3aMCUYaTCIbHBIC OAHO3HAYHbBIC BBIBO/IBI.

HemHOTO0 BOJTHOBO# TEOPHH O IBOJIIOIUH YIEKTPHUECKOTO HHPOPMAIIMOHHOTO CUTHAJA:

1.Brauane nepenaBanu HHGOPMAITMOHHBII CUTHAI TPOCTO MPeoOpazys HHGOPMAIIKIO B SJIEKTPUUYECKYIO BOJIHY (aMIUTUTYIHAS MOIYJISIMS): Tenerpad,
TenedoH.

2.IToToM MOHSIIH, YTO BBITOJTHO UCIIOJIB30BATh HECYITYIO BOJIHY 3a/JaHHOM YaCTOTHI M IPOCTO HEMHOTO MEHATH €€ YacTOTy (YaCTOTHAS MOIYIISALIMS): PAAHOCETh.
3.1 HakoHer celiuac, CMOJIb3YIOT YaCTOTHO-MO/1yJINPOBAaHHbIE-TIAKETHbIE-KapUPOBaHHbIE-Pa3BEPHYThIE-CHHXPOHU3UPOBAHHbIE HHPOPMAIIMOHHBIE CUTHAJIBI:
TeJeBUICHNE, MOOWIbHAS CBS3b, KOMITBIOTEPHAS CETh.

To ecTh cerons, HHGOPMAIUIO ACTAT HA YACTH: MAKETHI, KJAPHI

Kanpel pa3BepTsIBatOT B CTPOKH.

CTpOoKH COEAMHSIOT B MOCIIEIOBATEIFHYIO HUTh JTaHHBIX.

B o1y HUTB 00s13aTeNBHO TOOABISIIOT CHHXPOCUTHAIBI CTPOK, KAJPOB, MAKETOB.

Jlanee 5Ty HUTh ¢ CHHXPOCHUTHAJIAMHU TIEPEAIOT Yepe3 MOCIeI0BaTENbHBIN KaHA CBS3H.
[Tpuémuuk nemaer oOpaTHOE MpeoOpa3oBaHUE:



-Bhiiensier CHHXpOCUTHAIIBL, IO KOTOPBIM Hape3aeT CTPOKH.

-Jlenaer cBepTKy cUTHAla, TO €CTh BOCCTAHABIMBAET KaJip MH(MOPMAIIMK 3aMIOIHSIS €T0 CTPOKAMH.

Jiis paboThl, MPUEMHUK JOJHKEH YMETh BBIACISATH CHHXPOCHTHAIBI M3 TIOJYYCHHBIX TAHHBIX M 00JIafaTh MaMAThIO, XOTs Obl Ha ITTMHY CTPOKHU JaHHBIX.

B ananoroBbix npuémMHuKax (Hampumep, TeIeBU30pax) B KAUeCTBE MaMSITH HCIOIb30BAINUCH MTOJIOCKOBBIE YIBTPAa3BYKOBBIC JIMHUU 33/IEP’KKHU CUTHAJIA Ha BpeMs
JUTUHBI CTPOKH.

3ameuy, yIbTpa3BYKOBBIC JTMHUH 33I€PKKH JA€TAINCh U3 KaMHSA(KBapLl U JIp.), TO €CTh KaMeHb 3alIOMUHAT HHPOPMAINIO(CUTHAN) 32 IEPUO CTPOKH.

DTO0 HEMHOXXKO YIUBIISET, HO TEM HE MEHEeE, MEPBhIC AJICMEHTHI MAMSTH OBLIN 3BYKOBBIC U KAMEHHBIC.

B undpoBbix OMHapHBIX MPUEMHHUKAX UCIIOJIB3YIOT ONIEPATUBHYIO MAMATh Ha KPEMHHUEBBIX cXeMaX(4To TOKe KaMeHb Si, HO 6e3 3ByKa).

[Tpu pabote ycunuresneil 1 MOAYISITOPOB Beeraa 00pa3yeTcsi BBICOKOYACTOTHBIHN Mapa3uTHBIA CUTHAIL

OH mpakTHYeCcKH He MelaeT padoTe nmeperaTinka U He CHIIbHO BIHsIET Ha (popMy CUTHaA.

Ha sty momexy nomaro He oOpariaiyi BHUMaHUSI.

Hanpuwmep, ropopure Bol 1o YM-paanocTaHIiy, Hy MOJACBHCTHIBAET IE-TO, HO MHPOPMALUS OTIMYHO TOHUMAETCSI.

Curyanus B KOpHE U3MEHUIACh IIPU MOMBITKE UCIOJIb30BAaTh CUHXPOCUTHAJIBI.

JI1si CHHXPOCHUTHAJIOB Ba)KHO C BBICOKOM TOYHOCTBIO COOJIIOIATh PACCTOSIHUE MEXIY (PpOHTAMHU CHHXPOUMITYJIbCa, camMa (hopMa CUTHaJIA HE TaK BajKHA.
A, BBICOKOYACTOTHAsI IOMeXa BBI3BIBAET JIpeOe3r (YPOHTOB CUTHAJIOB.

B pe3ynbrate, B TEJIE€BU3UMOHHBIX Kapax, IpsiMasi BEpTUKAJIbHAS JIMHUS IPEBpAIaach B 3Ur3ar U N300paKeHHe MOKPBIBAJIOCh MyapoM, TaK KaK CTPOKU
IJISIIIYT OTHOCUTENIBHO APYT Apyra.

Bb1xon u3 3T0ro0 moioskeHust ObLT HaiiieH MpUMEeHEeHHuEM (peppUTOBBIX KOJIEI] M IMIIMHAPOB, KOTOPHIE 0JIEBAIKCH HA BOJIHOBO(IIPOBO).

Puc.25 ®otorpadust peppuToBOTO KOIBIIA.

®eppUTOBOE KOJIBIIO XOPOILIO IIPOBOJUT BEICOKOYACTOTHBIN CUTHAIL

BU-curnan npoxo/s 1o KaHaly CBS3H 3aXBaTbIBA€TCsl PEPPUTOBBIM KOJIBLIOM U KPYTUTCS B HEM MOKa MOJTHOCTHIO HE MpeoOpa3yeT CBOIO BOJIHOBYIO SHEPTHUIO B
TEILIO.

3aaya UHXKEHepa paccuuTaTh MapKy geppurta ,4To0sl BU-momexa 3axBarbiBajiach, a UH(QOPMAIIMOHHBIM CUTHAI HET.

Puc.26 ®ortorpadus ¢peppruTOBOro MWINHAPA HA HTHPOPMAITMOHHOM Kabere.



K uemy 51 Bc€ 310 roBopro?

Jla Kk ToMy, 4TO 110 BHLy KaOelsi ¢ peppuTOBBIM (PUIBTPOM, 5 MOTY OJHO3HAYHO CKa3aTh , YTO 3[1€Ch MPUMEHEH CIIOKHBIN COCTABHOM CUTHAI COJIEPKAIIUI
CUHXPOUMITYJIBCHI.

Ecnu He Tak, TO 1 QUIBTP HE HYXKEH.

ITocmotpuTe Ha kabenb k MoHUTOPY, USB Kabensb u jap.

Puc.27 Tax BBITJIAIAT COBPEMEHHBIC BOJ'IHOBOI[LI(KaHaJ'ILI CBH3I/I) HCIIOJIB3YIONINE CUHXPOCHUTHAJIBI.
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be3 pamounbIX kamHEH-()EePPUTOB 37€Ch HUKAK HE OOOUTHCH.

OTcrona OJHO3HAYHBIN BEIBO:
IMupamuaa Xeornca ucnoIb308a71a CHHXPOHU3HPOBAHHBIM HH(POPMALMOHHBIN CUTHAJL.
CaenoBaresibHO HH(pOpManKs ObLJIa OABEPrHYTA KAAPHUPOBAHUIO U Pa3BepTKe.

4.3.5 CkajabHblil BUOpaTOpP(AHTEHHA).

CkanbHbIi BHOpaTOp MpeIHa3HAYEH IS CO3JaHus HH(PPA3BYKOBOTO MOJIS B CKajie, HA KOTOPOW CTOUT NMUpaMUIA.

3a cyeT MOJI0XKUTENbHOM 00paTHOM CBA3M NUpaMuia HAYHET BXOJUTH B PE30HAHC C MH(PA3BYKOBBIM I10JIEM CO3/aHBIM B CKaJIE.
[TocTeneHHO MUpaMua HAYHET YBEIIMYUBATH AMIUTUTYAY BHOpALMK 3a CYET pe30HAHCA U CHJIIBI BETpA.

OcCTaHOBUTHCS ATOT MPOLECC, KOTAAa CKOPOCTh CTEHOK MMPaMM/Ibl, BBI3BaHHOM BUOparueii, Oyzner paBHa 1/3 ckopoctu BeTpa.
[Tpu 3TOM reHepatop OyJeT BbIIaBaTh MAaKCUMAIIbHYIO BOJIHOBYIO MOIITHOCTh HH(pa3ByKa MPH 3aJaHHOM CHIIE BETpa.

Puc.28 Ilomerenue Bubparopa.
Sl e R oPa.




Pa3mep anmHOM cTOpOHBI NOMELIEHUS BBIEPKaH OUEHb TOYHO U paBeH 14 M, YTO COOTBETCTBYET ITOJIOBUHE JJIMHBI 3ByKOBOI BOJIHBI B BO3/IyX€ Ha YaCTOTE
12.25Tn.

CkopocTb 3ByKa B BO3JlyXe, BO BCeX MOuX pacuérax, nmpunsara 343 m/c(+20°C).

CreHku, Ui 3TOT0 pa3Mepa, cellaHbl apaljiesIbHO APYT IPYTY, C OUE€Hb BBICOKON TEXHOJIOIMUYECKON TOYHOCTHIO.

OcranbHble pa3Mepsl OOJIBIION POIK B BUOPATOpaX HE UTPAIOT.

["opu30HTaNBHBIN U BEPTUKAIBHBIN KOJOEI B 3TOM KaMepe aHAJIOTHYEH OTBOJIaM MCIIOJb3YEMbIX B PaOaHTEHHAX.

OHHM yny4IIaroT AUarpaMmy HaIllpaBI€HHOCTH BUOpaTOpa B 3aJJaHHOM IIOCKOCTH.

ITo pa3mepy AJIMHON CTOPOHBI BUOPATOPOB, MBI MOYKEM JIETKO OMPEEIIATh HECYIYIO YaCTOTY MUPAMUJAILHBIX TEHEPATOPOB.
Hannuue BubpaTopoB noj nupaMugoi(ropoi), Ui yrpasisieMblX FeHEPATOPOB 00s3aTEIbHO.
[TosTomy, Hanm4Kre BUOpATOpA, SIBISAETCS OAHUM M3 OCHOBHBIX KBaTH(DHKAIIMOHHBIX IPU3HAKOB HH(PA3BYKOBBIX NEPEAATYMKOB CO3/IaHHBIX Ha 0aze

MMAPpaMHUAAIbHBIX T'CHEPATOPOB.

Bubparop npeacrasiser u3 ceds mapauiesibHbIN 3aKPBITHIH BO3AYIIHbBIH Pe30HATOP(ITOJYBOIHOBOM), COOCTBEHHASI YaCTOTa KOTOPOTO OMPEIEIISIETCS MO0
bopmyre:

F=V/2d=343/(2*14)=12.25 I'u , tae V- M/c,cKOpOCTh 3ByKa B Bo3ayxe mpu Temmeparype 20°C, d - M,paccTosiHue MEXy apajuIeIbHBIMU CTCHKAMHU.

To ectTb, 3ByK OTpaxasich OT IPOTUBOIIOJIOKHON CTEHKH, BEPHETCS B UCXOIHYIO TOUKY € 3a/I€pKKOM Ha JUIMHY BOJIHBI.



4.3.6 BoaiHOBOJ mocJ1e cMecuTeIs, siBjsieTcsi YacTbio netau IOC.

[IpennasHaueH Ui peryIupOBKH BPEMEHH 3aIPKKH HH(Pa3ByKOBOro Habopa yacToT nogasaemoro B kanai [1OC u k ckaibHOMY BHOpaTopy.
Tak >xe BOTHOBOJ, IPeAHA3HAYAIICS JJIsl COTJIACOBAHUs cMecuTeNs U pa3BeTBuTes curnana [10C.

Puc.29 BonHOBOI OT CMECHUTENIS.

N
OTOT rpaHUTHBINA BOJHOBOJ OY€Hb CHJIBHO ITOCTPAAai OT rpaOHUTeNeH, IIOYTH BCSI TpPaHUTHAsE OOIIMBKa ObLTa COMTA B MOMCKAX MOTAHHBIX XOI0B.

OTOT BOIHOBOJ 3aKaHYMBAETCS TPEMsI TPAHUTHBIMU JIMH3aMU, KOTOPbIE YCTAHOBHJIN IIOCJIE MIOCTPONKHA TUPAMHUIBL.
C moMouIbIo ATHUX JIMH3 YCTAHOBUJIM HY)KHOE BPEMsI 33/I€PKKU CUTHaJa B METJIE MOJI0KUTEIbHOU 00paTHON CBSA3H.




4.3.7 Pe3onatopHasi kamepa Ha mecTh yacToT (Kamepa napunmr).

OTta KaMepa SBISIeTCs YIPaBIIsIeMbIM PE30HATOPOM HH(pa3ByKa Ha MIECTH YaCTOTaX.

OnHa HaxXOAUTCS B TEOMETPUYECKOM LIEHTPE MUPAMUJIbI, YTO MO3BOJISIET 04eHb 3 (HEKTUBHO MPEe0OPa30BLIBATH SHEPTHUIO MOIYYCHHYIO MUPAMUION OT BETpa.
Kamepa 3annTana nepeMeHHbIM SHEPT€TUYECKUM MOTEHIIMAIOM, BEIPAOOTAHHBIM PE30HAHCHBIM YCHIIUTEIIEM.

[ToaTomy nuTaromIe KaHajibl KaMepbl ObLITN 3aKPBITHI TPAHUTHBIMH JIMH3aMU, Yepe3 KOTopble HHGPA3BYK MPOXOIUT Jy4Yllle, YeM Yepe3 BO3IYX.

TonmuHON TPAaHUTHBIX MTPOOOK PETYIUPOBATH (Pa3bl HHPPA3BYKOBHIX BOJIH MPUXOASAIINX 110 MUTAIOIIMM KaHAJIaM.

Bxop1 B 3TH KaHasbl ObUTH OOHAPYXKEHBI TPOCTYKUBAHUEM U BIIOCIEICTBUU OBLIH BCKPBITHI.

Puc.30 Pe3onaTopHas kamepa reHepaTopa HeCyIllel 4acTOTBHI.




Kamepa nmeer cTyneH4yaTyro HUILY, KOTOpasi MO3BOJISIET Kamepe paboTaTh Ha HECKOJIBKMX 4acTOTaXx.

B nnuny kamepa umeeT nsaTh pe30HaHCOB (5 MPSAMOYTOJILHUKOB), TUIFOC OJJUH PE30HAHC MO HIUPHUHE.

ITo aTuM pa3zmepam Mbl OMPEEIIUIN HA0OP U3 IIECTH MOIYIUPYIOLIUX YACTOT.

Cenpmas nieHTpabHast yactota(aecymasi) 12.25 ' BeipabaThIBaeTCsl PE30HAHCHBIM YCHIJIMTEIIEM C MTOMOIIBIO pe3oHaropa(capkodara).

Hecymas yacrora Bcera npucyTCTBOBaJIa B TOHAJIbHOM Ha0Ope YacToT, epeaBaeMbIX TUPAMUION.

B cMecuTenu U3 3TUX 9acTOT M HECYIIEH 9acTOTHI BhIpabaThIBAETCsl TOHAIBHBIN Habop yacToT 9.2-9.75-10.3-10.6-10.9-11.525-12.25-13-13.75-14.575-15.4-
15.875-16.35 'y

[TosrydeHHBbIE TAKMM 00pPA30M YaCTOTHI MOJAIOTCS HA MOA3EMHBINA BUOPATOP

Puc.31 Yeprex 1mecTuM0o10BOM PE30HATOPHON KaMEPBI.
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DTO KBaplIEBBIN NMECOK C BHICOKUMH aKyCTHUYECKUMU CBOMCTBAMH.
Amnanu3 mecka mokasajl, YTO OH He MECTHBIN M ObII CIOJIa CIICIHAILHO 3aBE3€H, XOTSA B 3TOH MECTHOCTH II€CKa 0OJIbIIE YEM TOCTATOYHO.
Bce nmecunHKY 3TOTO Mecka HMEIOT OJMHAKOBBIN pa3Mep ¢ OOJIBIIOI TOYHOCTHIO, 3TO el OHA U3 3arajoK MAPAMUJIbI.

[TuTaronue kaHajbl 37€Ch PACIOJIOKEHBI, KAK U B PE30HAHCHOM yCHWJIMTENE, MpUMEpHO | M OT moja (Ha BBICOTE BEPXHEH CTEHKH BOJHOBOJIA).
[Muraromue KaHaIbl 3aKaHYUBAFOTCSI KAMEHHBIMHU JIBEPKAMU C ABYMsI OPOH30BBIMH PYUKaMH.
JBepku O6buH coTorpadupoBaHbl TENEYPABIIEMBIMU poOOTaMH, 3amynieHHbIME B KaHaibsl B 2002 u 2011 rogax.

Puc.32 JIBepku B NUTAIOUIMX KaHaJaX KaMepbl FeHepaTopa HECYIIEH YacTOTHI.
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Taxk xak ABCPKU HE NPCIATCTBYIOT IIPOXOKIACHUTIO BOJIHOBOH 3HCpFHﬁ(HepeMCHHOFO HOTGHI.[I/IaJ'Ia),

TO WX 3a7a4a CKOPEC BCCTO CBOAUTCA K PA3BA3SKE NCPEMCHHOI'O U ITOCTOSAHHOI'O IMOTCHIINAJIOB SHEPTHUH.
3a sTMHU ABCPKaAMH, BEPOATHO PACIIOIATrA0OTCA O6I]_II/Ie OHCPICTUYCCKUEC KaHAJIbI IIEpCAaTINKaA.

Kaxk mons30BaThCs 3TUMU ABCPKAMHU U pyYKaMH HCTIOHATHO.

CKopee BCETO, C O6p3THOI>i CTOPOHBI €CTh IMTOMCIICHUS, N3 KOTOPBIX BO3MOKEH NOCTYII K 3TUM JIBECPKaM.

Ota KaMepa reHepupoBaia Habop 0 MIECTH YacToT.

Paboure yacToThl Kamepbl BO30YKIATUCH BIFOUEHUEM CUTHAJIAa OOPaTHOM CBSI3U JUISl KaXKIOM U3 9acTOT.

OTHU CUTHAJIBI TOCTYTANM B KAMEPY Yepe3 IPaHUTHBIE KaHAJIbI.

Bo3moskHO, Ha TUTOIaAKE UCTUHHOTO BX0/1a HAXOIUJICS MEXaHU3M MEPEKITIOUCHHS BPEMEHH 3aJIeP)KKH CUTHAJIOB OOPATHOM CBSI3H, JJISI ’TOW KaMepHhI.



4.3.8 BosiHoBOa K cMecuTes 0 (I'opu30HTAIBLHBIN TYHHEJIb).

KadecTBeHHbIi rpaHUTHBINM BOJTHOBO/I, UMEIOIIHI BHaUaJe COTIACyIOIIee YCTPOMCTBO B BUJE CTYIEHBKH.
Ero 3amaua nonate HECyUIyr0 4acTOTY HA CMECHUTEIb.

Puc.33 BonHOBOA K CMECUTENIO CO CTOPOHBI PE30HAHCHOM KaMepBhl.

n

4.3.9 Cmecurean(boJbuias rajgepes).

[Ipenna3HaueH UIsE OKTAaBHOTO(KPAaTHOTO CTETIEHH JBYM) TIOHMKEHUIO HECYIIEH YacTOThl U 00 beIMHEHNE MOTYTUPYIOIINX YacTOT B OJTUH TOHAJIBHBIN HA0OP C
HECYIllel 4aCTOTOM.

CMmecHTenb CI0KHOE YCTPOUCTBO MepeaTyiKa, BEIpaOaTHIBAIONIETO BRIXOHOM CUTHA U3 HECYIIEH M MOAYJIUPYIOIIEH 9acToT.

3T0 yCcTpOHCTBO NMEET peryiupyemyro $pa3o-4acToTHYIO XapakTepucTuky(PUX) u HamoMuHaeT (pa3oByIO pELIETKY.

ITo Bceit yMHE CMECHUTEIIS PACTIOIOKEHBI 27 Tap OTBEPCTHH, MPeIHA3HAYCHHBIX JIJIs1 (HOPMUPOBAHMS MPOCTPAHCTBEHHOM (ha30-4aCTOTHOU XapaKTEPUCTHKH.
3TO yCcTpOHCTBO MO3BONISAET MEHATH popMy rpaduka OUX 1mo 27 onopHBIM TOUKAMHU.

PerynupoBka Touek OCyIIECTBISIIACh U3MEHEHUEM IITyOMHBI OTBEPCTHI.

Kak paGoTtaeT 310 ycTpOHCTBO, MBI HE3HAEM, TOJIBKO MPEJICTABIISIEM ce0€ YTO OHO JIOJKHO JIeNaTh.

YroObl reneparop 3apaboTan Hy>KHO oJaTh Ha BUOparop yactoty 12.25 I'm.
D10 coOCTBEHHAs YacTOTa BUOpATOpa M CPEIHSS YacTOTa TUPAMHIBI.
CkopocTb 3ByKa i kupnuda(usBectarnka) 3600 m/c, nenum 12.25 T'ny, momydaeM 1iiMHy BOTHBI 294 M.



[TonoBuHa ATMHBI BOJIHEI paBHa 147 M.

Crnoli, uMmeromuii ctopony 147 M HaXOAUTCA MPUMEPHO B CEPEANHE MTUPAMUIBI.

OH BXOIUT B pe30HAHC ¢ Hecymei yacToToi 12.25 ', Tak MoJHBINA MyTh(OT CTEHKH 10 JPYroi CTEHKH U 00paTHO) 3BYKOBOM BOJIHBI COCTAaBUT 294 M.
OcranbHbIe CI0U COTIacOBaHbl C MOIYJIUPYIOIIMMHU YaCTOTAMU I'€HEpaTopa.

OHU HaxoJATCs BbIILIE U HUKE LIEHTPAIbHOIO CJI0S,, HACTPOEHHOTro Ha 12.2511.

Kak Bugute, BUOpaTop u nupamujia uiaeaabHO COINIACOBAHBI.

CMoTpuM ganblie:

OTKpBITHIN capkodar uMeeT cCoOCTBeHHYIO YacToTy 98 I'm.(cM. B 1. capkodar)

Ecnu npenmnonoxut, 4ro capkodar ObUT HAKPHIT KPBIIIKOM, TO COOCTBEHHAs yacToTa ero oyaet 196 I'i.(cm. B . capkodar)
CoorHomenne yactoT 98/12.25=8 nnu 196/12.25=16.

To ecTb, yTOOBI MONTY4UTH YacTOTy 12.25 I'11, HYKHO MOAETUTH YaCTOTy capKodara Ha 8 (23) wm 16 (2%).

Takue coBmazeHns HE MOTYT OBITh CITyYaiHBIMH.

MBI yMeeT JeNUTh YacTOThI C TOMOIIBIO CYETUUKOB, KPATHBIX CTETIEHU 2.

Ecnu Ob1, nupamuia pabotana Ha ogHoN yactore 12.25 ', TO Ha10 IPOCTO MOAEIUTH YaCTOTY MOJYYEHHYIO U3 KaMephl papaoHa Ha §, U BCE.
To ecTb OosblIas rajgepes - 3T0 NPOCTON aKyCTUYECKUN CUETUUK 23,

Ho, ctpouTenu He Tak mpoCTHI.
OHM NOJKITIOYWIN B KOHIIE FAJIEPEU PE30OHATOP € LIECTHIO MOAYIMPYIOIIMMH YaCTOTaMHU.

To ectb, BbIXOA rasepen padboTaeT emé U Kak CMECHTENb YacTOT, U KaK MOJIOCOBOM (GuibTp.
[TosiocoBo# GuIbTP MpeACTABIIEH NATHIO apaMy OOKOBBIX OTBEPCTUH Pa3HOIO pa3Mepa, Ha CTHIKE Tajeper U BOJHOBOJIA OT KaMephl IapUIIbI.

OTcro/1a CTaHOBUTBHCS A0COTFOTHO SICHO, YTO UX II€JIb MOJYYUTh Ha BhIxoje 7 win 13 gactoT (6 wim 6*2 mmroc 1 Hecyias), B 3aBUCUMOCTH OT TMOJIOCH! (PUIIBTPA.
S nymaro, 4TO OHH HCTIONB30BaNK 13 YacToT, 12 OCHOBHBIX M OJHY HECYIIYIO YaCTOTY.
[Tpu uém, kak OyneT ckazaHo Jajiblle, HECYIas YacToTa Y HUX ObLIa OKTaBHO COTJIACOBaHa ¢ 4YacTOTOM BpameHus 3emin (20-if OKTaBoi).



Puc.34 Cmecurens(bonbias ranepes).
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Kamepa cmecuTtens npeactaBiseT u3 ce0si CEMUCTYIIEHYATHINA MTPOIOTBHBIN PE30HATOP.
KonrdaecTBo ycTyImoB onpeaenseTcss KOJIMIeCTBOM YacTOT 00pabaThIBa€MbIX KAMEPOA.

Puc.35 IToTosnok kamepbl cMECUTENS(IEAUTENS] YACTOTHI).
; C e

R

A

CMecuTenb IOTHOCTBIO CACJIaH U3 BBICOKOKAYCCTBCHHOT'O I'PAHUTA.



BHuzy cMecutens coetuHsAETCs ¢ BOTHOBOIOM(S), Uepe3 Coracyoliee YCTPOCTBO, BBHIMOJIHEHHOE BBUI€ TOPU30HTABHBIX HUIII U CTYIICHEK.

Puc.36 Cmecutens ¢ MOJI0COBBIM (PHIIBTPOM.




4.3.10 Kamepa pe30HaHCHOI0 YCHJIHUTEJIA ¢ nuTAaIMMu Kanajgdamu(Kamepa gapaona)

DT0 cepjilie reHeparopa.

[Tpu BrIIFOUEHME MTOT0KUTETBEHON oOpaTHOM cBsizu (ITOC), capkodar HaunmHaeT neTh Ha yactoTe 196 I'1I.

[Tpu 3TOM Ha KpaTHOM YacTOTE HAYMHAET BO30YKIaThCs Pe30HATOPHAs KaMepa ¢ JUPEKTOPHBIMU OalKaMy MOJ] YTOJIKOBBIM OTpa)kaTeNleM.

[Tos kamMepsl BBUIOXKEH CBOOOHO JISKAITMMH IPAHUTHBIMU ITUTAMH, KOTOPBIE OMUPAIOTCS HA OOJBIIYIO TPAHUTHYIO IUIMTY Yepe3 KPEMHEBbIE
[10/ICTaBKU(TIPEATIONOKHUTEILHO! )

[1auThI CO BceX CTOPOH UMEIOT 3a30p, M OHU TOXKE HAYMHAIOT IIETh Ha CBOEH YacToTe.

Curaana MHOTOKPaTHO YCHIIMBACTCS U (POKYCHUPYETCSl YTOJIKOBBIM OTPaXKaTelIeM U TUPEKTOPaMHU.

JIMpeKTopoM B pauOTEXHUKE HA3bIBACT IMACCUBHBIN U3JIydaTeNb CTOsIIEH nepel pediekTopoM, KOTOPbIH 3a cueT nepensinyueHus: GOKyCUpYyeT U yCUIIUBACT
CUTHAJI OTPAKEHHBIN OT peduieKTopa.

[lepen yronkoBbIM oTpakaTeneM(pedieKTopoM) pacioioKeHO MIATh CI0EB IPAHUTHBIX AUPEKTOPOB YCHIIHBAIOIIMX CUTHAIL.

Puc.37 Cxema pe30HaHCHOTO YCUTTUTENS C PE30HATOPOM.

7 feeder channel
N4 MuTarowmin kaHan -

B IMOJIy KaME€pbl UMCCTCs pel"y.HI/IpOBO‘-IHHﬁ KOJIOACIT, KOTOpBIfI MOKCT MCHATH PE30HAHC KaMCPEI 3a CHET U3MCHCHUA 00BEMa.



B xamepy 3aBoasTCA Ba MUTAIOMIMX KaHaja, KOTOPbIe aKKypaTHO OTM0AI0T OOJBIIYIO Tajepero(CMeCUTeNb),
Ecnu Obl kaHanb! OB BEHTUISILMOHHBIMH , TaK OBl 1€1aTh HUKTO HE CTall.

Pe3onatop (Capkodar).

Pe3onatop 3amaét yactoty paboThl TUPAMUIATHHOTO HH(PPA3BYKOBOTO FeHEPATOPA.

OH mpeicTaBiieH BBICOKOA0OPOTHBHIM(Y3KOIIOJIOCHBIM) PE30HATOPOM.

Bricokas 1oOpOTHOCTH pe30HaTOpa UTPaeT OUYE€Hb BAKHYIO POJIb, IIPU 3aIlyCKe TeHepaTopa U MoAAep:KaHUU CTA0MIBbHOCTH YaCTOTHI.
[ToaToMmy, AJis HOBBILIEHUS TOOPOTHOCTH, CTPOUTENIN MIPEAPUHSIIN PsIi KOHKPETHBIX MEP, OMUCAHHBIX JIaJIee.

Pe3oHaTop A0MKEH COCTOSTh U3 IBYX YacCTeH.
MaccuBHOM KPBILIKK U PE30HATOPHOTO KAMEHHOTO siMKa(capkodar).
K coxxaneHuto Kphbllika pe3oHaTopa yKpajieHa, HO 3T0O He Oe/1a, BOKPYT MUpaMU/IbI B IaXTaX 3aKOMaHbl COTHU CapKO(aroB ¢ TAKUMH KPBIIIKaMH.

Pe3onaTtop npunoaHAT HaJ MOJOM, W MIOCTABJIEH HA KPEMHEBBIE KAMHU.
KpeMmuuii oueHs TBepAbIii MaTepUa, IO3TOMY OH HE MEUIAET IIETh PE30HATOPY.
AHanu3 3Toro KpeMHHsI, MOKa3ajl 4To OH He U3 AQpuUKH, CKOpee Bcero nmpuBe3eH u3 EBpornsl.



Puc.38 Pe3oHaTopHbIH SIIMK TPAHUTHOTO PE30HATOPA.

HacTpoiiky kaMeHHBIX pe30HATOPOB MPOU3BOJAT ABYMS CIIOCOOAMH (aHAJIOTMYHO COBPEMEHHBIM KPUCTATMYECKIM PE30HATOPaM):
-yCTaHOBKa OOKJIaI0K M3 OoJiee BA3KOro MaTepuana, BeIeT K yMEHbIIEHUIO YaCcTOTHI,
-CTaYylBaHUEM PE30HATOPA, BEJET K YBETUUECHUIO YACTOTHI.

Ckopee BCero CTpOUTENH MUPAMUBI CTECAIN YIOJI PE30HATOPa HAaCTpauBasl €ro Ha 6osiee BBICOKYIO YacTOTY.
Hannune tpéx nmpo6ok B IIOC Toxxe roBOpUT 0 0oJiee BHICOKOM YacTOTe HACTPOUKHU, YeM INIaHUPOBAJIOCH, TO3TOMY BpeMs 006xona curHana B [IOC npunuiocs
COKpalaTh.



Puc.38 1 Pa3mepsl cakodara.

F

Pasmepsbl capkocpara Xeonca B cm. {[o MNMeTtpu)

22763

JaBaiiTe paccunTaeM COOCTBEHHYIO YacTOTY capkodara:
Han capkodarom cTout yroiaxoBblil peIieKTop U MATh CIIOEB TUPEKTOPOB.
[TosToMy HanpaBieHHE NPOI0JBbHON 3BYKOBOH BOJHBI OZHa3HAYHO CBEPXY BHM3, OT pediexTopa.

Tak kak capkodar OTKpBIT,II0 HAMTPABIEHHUIO K MPOJOILHOM 3BYKOBOM BOJIHE, TO €r0 COOCTBEHHAs YacTOTa, Oy/IeT ONpeAeNsiThCS BHICOTOM cToI0a BO3AyXa B
HEM.
Pe3onanc B 3TOM citydae OyZeT pu paBEHCTBE BHICOTHI cTONI0A 1/4 NIMHBI 3BYKOBOM BOJHBI.

F=V/4h=343/4/0.8743=98 I'y

Ckopee Bcero capkogar ObLT 3aKPbIT KPBIIIKOH.
Pe3oHaHc B 3TOM ciTydae HaCTyIaeT, KOT/Ia pacTOsSTHUE MEXKTy THOM U KPBIIIKOH OyaeT KpaTHO 1/2 MIHHBI BOJHBI.

F=V/2h=343/2/0.8743=196 I'n

s paCCqéTa BHUJIHO, 9YTO 4YaCTOTa pE€30HATOpPA YAUBHUTCIHbHBIM o6pa30M KpaTHa CTCIICHHU 2K PE30HAHCY Bn6paTopa:
- 3 4
98/12,25=8 (2°) man 196/12,25=16 (2°*)
Takum 00pa3om, 4acToTa BUOpaTOpa, MOXKET OBITh OUEHB IIPOCTO MOJIYICHA, C IIOMOIIBIO0 TBOMYHOTO aKyCTHIECKOTO CYETUHKA.

Pe3onaTop ObUT BHECEH B KaMepy B MOMEHT CTPOUTENBCTBA, BHECTH €T0 CHAPYKH HEIb3sl.
XOTs1 OH IPOXOJIUT 1O BOTHOBOJY, HO €CTh HECKOJILKO MECT, I/I€ €ro TadapuThl HE MPOUTYT.



BeiBOa:
PsimoMm ¢ kxamepoit 1omKeH OBITh 3aMacHOM PE30HATOP, MHAYE €r0 CTAYMBAHUE MOXKET II0XO0 3aKOHYUTHCS.
[ToaTomy 3a OJTHOM M3 CTEHOK KaMephI WJIH B IOTY JOJDKEH OBITh CKJIAJl 3aIM4acTel, TaK Kak CHApYX U MX YK€ HE BHECTH.

IMuTaommue KaHAJIBI

[Iuraromue kaHaibl MPeAHA3HAYEHBI JIJIS 3aIyCKa F€HEpaTopa OT CBEPXHU3KOYACTOTHBIX 3BYKOBBIX BOJIH, CO3JaHHBIX U3MEHEHUEM BETPOBOTO JIaBJICHUS HA
rpaHsAX NUPaMHUJIBL.

Ha BbicoTe 1 M 0T mosna, Ha ypoBHE BEPXHEW CTEHKH BOJIHOBOJA B KAMEPy MOJAIOTCS MOJ0KUTEIbHBINA U OTPULATEIbHBIN MUTAIOIINE BOJTHOBOIBI.

DTO OTKPBITHIC TPAHUTHBIC KAHAJIBI, KOTOPBIC BBIXOAST MO/ TPAHUTHYIO OOIIMBKY MUPAMHU/IBI C F0)KHOM(ITOIOKHUTEIBHBIN) ¥ CEBEPHOU(OTPUIIATEIILHBIH )
CTOPOHBIL.

I'panuTHas OOIMIMBKA MUPAMUIBI SBJISETCS MEMOPAHHON, KOTOPasi TEHEPUPYET 3BYKOBYIO SHEPTHUIO.

DT KaHaJbl JOKHBI ObITh OTKPBITHL, TAK KaK reHepaTop BO30YKAaeTCs EPEMEHHBIM MOTEHIIMAIOM BETPa, 4aCTOTa KOTOPOTro MHOTO MeHbIe 12.25 .
Takast HU3Kask YaCTOTa HE CMOXKET MPOUTH YEpPE3 TPAHUT.

[Tocne 3anmycka reneparopa no 3TUM KaHajlaM UJIET 3BYKOBasi BOJIHA ¢ yacToTou 12.25 I'i, koTopas co3aaéTcsi ABUKEHUEM MTUPAMU/IBI.

Puc.39 Kanan nogauu sHepruu.

o] 3 - : .

OTHU KaHAJIBI HE OBLIN BCHTUJIAIIMOHHBIMH, OHHU HE BBIXOJAWJIN 3a MPECACIIbI IMPaAMU/IBbI.
Cer OIHs, KOI'Ia BCA 'PaHUTHAA o0IIMBKa nupaMuJabl OTCYTCTBYCT, 3TU KaHAJIbI UCTIOJIB3YIOTCS JIS1 BCHTUIIALIAH.



4.3.11 Coraacymwouee ycrpoiictso (Ilpenkamepa).

3OTO CII0KHOE COTJIACYIOIIEe YCTPOUCTBO, KOTOPOE JOIHKHO 00ECIEUNTh MAKCUMAIBHYIO OT/1a4y BOJHOBOM SHEPTHH OT PE30HAHCHOTO YCHIIUTENS B CMECHTENb.
MaxkcumanbHas otaauda sueprur(makc.KI1J]) Oyzner nmpu paBeHCTBE BBIXOIHOTO COMPOTUBICHUS YCHIIUTENSI CONPOTUBICHUSM OCTAIBHBIX YacTel MepelaTunKa.

BoJiHOBBIE COMPOTUBIICHHSI CMECHUTEIIS, BOJTHOBO/Ia M BUHOpPATOpa MOCTOSHHBI, @ BBIXOJHOE COITPOTHBIICHHE PE30HATOPHOTO YCHIIUTES 3aBUCHUT OT CHJIBI BETPA.
[To3TOMY BBIXOTHOE CONPOTUBIICHUE PE30HATOPHOTO YCHIIUTEISI HAJIO MMOCTOSIHHO PETYJIUPOBATh B 3aBUCUMOCTH OT CHJIBI BETpA.
JI7st 5TOM peryIMpoBKHU COTJIACyIOIIee YCTPOUCTBO HMEIIO MEPEMEIIAEMYIO 3aCIIOHKY.

Puc.40 Cornacyromiee ycrpoiictBo (IIpenkamepa).
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Puc.41 3acinonka B nasy, BUJ CO CTOPOHBI CMECUTEISI.

3acioHKa MOXKET CYIIECTBEHHO MEHSTH BBIXOHOE COIPOTHBIICHUE PE30HAHCHOTO YCHIIHTEIIS.

CBepxy HaJI 3aCIIOHKOI BUIHBI MOJTYKPYTJIbIE BEIEMKH JUTS KPETUICHHsI TPEXOCHOTO ToncnacTa (Jiebeakn), ¢ ITOMOIIBI0 KOTOPOTo IMOTHIUMAH(OIy CKaJIH)
3aCIIOHKY.

Ha cTeHe BUIHBI HaNpaBIISIONINE KaHANBI, IO KOTOPHIM BO3MOYKHO JIBUTAJICSI BEPXHHI OJIOK, yMEHBINAsi 00bEM OMEIICHHUSI.



Puc.42 HaHpaBHSIIOIJ_II/IC KaHaJIbl Ha CTCHKEC NPCAKaMCPhI.

VYnpasieHne 3THMU MEXaHU3MaMU JI0JKHO KaK-TO 3aBUCETh OT CHJIBI BETPa, IOATOMY JI0JIKEH OBITh IPUBO/]] COITIACOBAaHHBIHN C CHIION BETpa.
be3 atoit perynupoBku KII/] nepenarunka 3aBucesn Obl OT CHIIBI BETPA, YTO HE XOPOILIO.
31ech TaKkKe UMEIOTCS KBaIPaTHBIE OTBEPCTHSI B TOTY JUIS HACTPOWKH (ha30BBIX XapaKTEPHCTHK.



4.3.12 JBaKkyanlMOHHbIN KOJIOELl.

DTOT KOJOIEI] He OBbLI 3aIUTAHUPOBAH MPU CTPOUTEIHCTBE MUPAMUJIBI.

Ero Hanuume roBOpUT O TOM, YTO HECYIYIO YaCTOTY ITUPAMHM/IbI TBITAIUCH H3MEHUTH TIOCIIE CTPOUTENILCTBA MUPAMUJIBI.
Komnonern npeanasHadeH A1 EpeIBUKEHUS JIFOICH TPY HACTPOWKH TepeaaTInKa.

Kononer pputn cBepxXy BHH3 U3 KaMepbl CMECHUTEJIS, TaK KaK PbITh U3 yXKe MOCTPOSHHOT0 BOJHOBOIA (6) OBLIO HEYIOOHO.

Puc.43 Bun 5BAKyalMOHHOTO KOJIO/IIIA.

A .

Bo3Mo3kHO 3T0 OBLIO CBsA3aHO ¢ yXx0oA0M 20-i OKTaBHOM rapMOHMKH 3eMJiH ¢ 4acToThl 12,2511 Ha Oosiee HU3KYIO, 3a CUET 3aMe JIEHUS BpaIlleHUs 3eMIIH.
Ceituac 20-s1 oxTaBHas TapMoHuKa 3emin coctasisger F=12.1695 ', a npu cTpouTenbcTBe nupamuabl oHa Obuta 12,25 T'm.

4.3.13 KamenHasi 001UMBKA MUPAMU/IbI.

[Mupamua 6p11a OOIITMTA KAMEHHBIMU TIJTUTAMH.

KameHHas m10CKOCTh MUpaMUABI IPECTaBIIsIIA CO00M MeMOpaHy, KOTopasi TpeoOpa3oBhIBAIa YHEPTUIO BETPa B BOTHOBYIO HH(PA3BYKOBYIO YHEPTHIO MPU
BHOpAIMy MUPaAMU/IBI.

[Tox TpeyronpHON KaMEeHHOM MeMOpaHO# ObLIA MOJIOCTh, 00pa30BaHHAs BOTHYTOCTHIO Tella TUPAMU/IBL.

W3 5TuX MoJIOCTeH HAYMHAFOTCS MATAIONINE KaHATBI KAMEPhl Pe30HAHCHOTO YCHITUTEIS.

dopma MoIOCTH OYSHHh HATIOMUHAET FOJIOBKY JOKTOPCKOTO (POHEHIOCKOTA, KOTOPBIA TOKE UMEET aHAJOTHYHYIO TIOJIOCTh MO/ IIEHTPOM MeMOpaHHbI.



OcHOBHOE Ha3HAa4YEHHE MOJIOCTH M KAMEHHOW MeMOpaHbl, 3T0 HadalbHOE BO30YXICHNE reHepaTopa (Koraa mupamMua eme He BUOpupyer).
[TosToMy, HEOOXOAMMAs SHEPTHS, T BO30YKICHHSI BRICOKOI0OPOTHOTO pe3oHaTropa(capkodara), 0epeTcs ¢ MOIIHON KaMeHHOW MEMOpPaHHI.

Puc.44 Boruyrocts rpaHeil mupaMuabl.

B PE3YJIbTATC KaMCHHAas! MCM6paHa 0Ka3ajaach CaMbIM CJIa0BIM MECTOM B KOHCTPYKIHUH IMHUPaMHUIbI, OHA ITIOYTH IMOJIHOCTBIO 00BaINIACK.



Kamennast MmeMOpaHa He siBsieTCsl 00s13aTEIbHBIM 3JIEMEHTOM HH(PA3BYKOBOTO TEHEpATOPA.

B npunnune, pe3oHaHCc THPaMHUIATBHON TOPBI MOXKET OBITh yIpaBisieM 1 0€3 MeMOpaHbI(OOIINBKH).
[Tpocto mist 3amycka NUpaMuJaILHOTO TEeHEpaTopa MOHaI00UTCs CUIIBHBIH TOPBIB BETPA.

[Tpu Hanmm4uuu MeMOpaHsbl, capKkodar 3aIyCTHUThCS JaXKe OT C1adoro BeTepKa.

Tak ke, MmemOpana yBenuunaeT KI1/] renepaTopa, 4To Mo3BOJISIET YMEHBIIUTD Pa3Mephl THPAMU/IBL.

4.3.14 Pe3onnpyromme Mactadbl. Komiiekcbl reHepaTOpoOB JHEPTUH.

B MOHOJIMTHOM CKalie BOKPYT MUPaMHUIbI XeoIica BRIPYOJICHBI COTHH IIaXT.

B m1axThel moMenieHbl BBICOKOI00POTHBIE KaMEHHBIC PE30HATOPHI(capKodaru).

Hap 3 TMu 11axTaMu ClI0)KeHbI OOJIbIINE KaMEHHBIC TPAIICIIUH - MacTaObl.

Opnna mactaba umeet ot 1 70 3 mwaxT ¢ pe3oHaToOpamMHu.

To ectb, BCst ckajia BOKPYT MUpaMuIbl Xeorca HAIITUTOBaHa PE30HATOPAMH.

MacTtalbl CyIIeCTBEHHO YBEIMYHBAIOT MOITHOCTH IOJIE3HOTO CUTHANA 32 CUET peBeOpamuy.

Kpowme toro, mactadbbl paboTaroT Kak IPUEMHUKH U BXOJAT BMECTE C OCHOBHOM MUPaMUION U €€ CIIyTHUKaMH(MaJjl. MUpaMUAaM1) B OJJUH SHEPT €TUUECKUM
KOMILJIEKC.

JIaHHBII KOMILUIEKC MCIIONB3YeT peky Hui, kak 000Cco0IeHHBIN, OYeHb KaYeCTBEHHBIN KaHajl CBS3H.

OT KaXXZ10ro TaKOro KOMIIJIEKCA B PEKY CITyCKaJICS 3BYKOBOHM BOJIHOBOJI, OKAHYMBAIOLIUICS THAPOAKyCTUYECKON aHTEHHOM.



Puc.45 TunuuHelil KOMIUIEKC T€HEPATOPA SHEPTUH € ruapoakycTudecko anteHHou (Ilenu II).

ITo Bceit nuue Huna pacnosnoskeHsl 0ojiee ecsiTka TaKuX KOMILIEKCOB, CKOPEE BCET0 OHU CTOSJIM B KPYIHBIX TOPOAAX AMOXH MUPAMUL.



Puc.46 Kommiekc reneparopa nngppasBykoBoii sHepruu Ilenn-2 . PYReg088.SSK16.Lps XLI

Ha pucynke Bbitie Bbl BuguTe Komiuieke Ilenu-2 u3 kocmoca.
Ha ¢oto o6o3HaueHEI:

1. IlupamuianbHbIM reHepaTop HHPpa3ByKa.

2. MomHbI#i mpuéMHUK (MacTada).


http://softelectro.ru/pyr/pyr.html#PYReg088.SSK16.Lps XLI

3. KameHHbI# nH(Pa3BYKOBOW BOTHOBO/I.

4. 'mapoakyctuyeckasi aHTeHHa (Haxoamiack B peke Hu 12000 net Hazan)
5. 'pyHT OT pacKomnox.

6. biok ynpaBieHHs] KOMILUIEKCOM.

7. [lupaMuibl CIyTHUKHU(AaKTUBHBIC SJIEMEHTBI CXEMbI KOMIUIEKCA).

8. OTaeNnbHBIN NPUEMHHUK.

Ckopee Bcero, Bce KOMIUIEKChI OBbLIM COEAMHEHHBIE Yepe3 ruapoaKycTuueckuil kanai csi3u(Hun) u npeactapisiian co60i eAMHYI0 IHEPTEeTUUECKYIO CETh.

4.3.15 IIporokoJibl 00MeHa. Moaei reHepaTopoB.

Ha ceronHs M0O>XKHO BBIJIEIUTHh HECKOJIBKO OCHOBHBIX MOJIeIell HH(PPa3BYKOBBIX F€HEPATOPOB BXOSIINX B SHEPreTUUECKUE KOMIUIEKCHI.
910 Tpéx(XedpeHna), cemu(Xeornca), oguHaanaru(Po3osas) u Tpunaauatu(MeHkaypa) 4aCTOTHBIE T€HEPATOPBI.



Puc.47 Jlnarpamma 9acTtoT TpEX U CEMHU YaCTOTHOT'O MH(PPA3BYKOBOTO Te€HEPATOPA.

Diagrams frequency infrasound generators.
SCIROCCO Project

Three frequency generator Generator for seven frequencies
16.35 Hz 0.2 Hz
15.4 Hz 10.3 Hz 15.4 Hz 10.3 Hz
13.75 Hz 10.9Hz
12.25 Hz 12.25 Hz

The fundamental frequency.

+ Additional frequency.

Awrapdun B A ITHPOROD Qacme 1A Wit Asoftelectro rudscivocco Mival, 2013 2

Tpéx 4acTOTHBIE T€HEPATOPHI HE UMEIOT MOIYJISITOPA U BTOPOU PE30HATOPHOU KaMephI.
[TepexnrodeHne 4acTOT BO3MOXKHO U3MEHEHHUEM BPEMEHHU 3a]IEP>KKH MOJOKHUTEIbHOM 00paTHON CBS3H HECYIIEH YaCTOTHI.
Bosmoxno nupamua XeppeHna 6bl1a IMEHHO TAKUM F€HEPAaTOPOM SHEPTUH.



K cemu wiu TpuHaAIIaTH 4aCTOTHBIM F'€HEpaTOpaM OTHOCSTCS MUpamMuabl Xeornca 1 MukepuHa.
CeMu 4acTOTHBIE TEHEPATOPHI UMEIOT B CBOEM COCTABE JIBE PE30HATOPHBIX KaMephl U KaMEPY CMECHUTES 4acTOT.
CeMu 9acTOTHBIE TEHEPATOPHI MOTYT PabOTATh B TPEX YACTOTHOM PEKUME, TO €CTh IMOTHOCTHIO OBITH C HUIM COBMECTHUMBI.

Puc.48 3anuck npotokosia oOMeHa B popMe KIIMHOMUCH JUTSl TPEX YaCTOTHOTO CUTHAJIA.

Cuneiform for the three frequency signal
SCIROCCO Project

Three frequency generator Time
1tact | 2tact 4 tact

103Hz| P | P | J—
154H | <~

MA
12.25 Hz
12.25 Hz

Swrapduws B ITHFORD Jacwme 14 hite doflelectro rwfcivocco hiwl, 2003 2

15.4 Hz 10.3 Hz

Frequency

Jist 3amucu TpEX 4aCTOTHOTO CHTHAJIA JIyIlle BCETO MOIXOANUT TPEX 3HAKOBAsi KIIMHOIMKCH, HAPHUMEP KIMHOIUCH Y papTy.
OTa KIMHOIMKUCH MPECTaBICHA KaJJpaMU COCTOSIIIMMHE U3 CTPOK.

Kaxxnas crpoka o6b14HO cocTont u3 10 cumrabapues.

Kaxxapiii cunnabapuit COCTOUT U3 HaOOpa KIMHBEB, PACTIONOKEHHBIX B JIBE WJIH TPH CTPOKH.



Cuabapuit onpenenseT HabOp YacTOT, KOTOPBI epeiacT NUpaMUa.
[TpumeHeHne TPEX YaCTOTHBIX T'€HEPATOPOB OBLIO KaK TO 000c00sIeHO 0T ceMuyacTOTHBIX(13).
Bort xazp 3amucu, oH ObUT yCTAHOBIICH B CTEHY KPEMOCTH CO CTOPOHBI Bpara.

Ckopee Bcero, 3TO MpeaynpexAeHIe 0 HATMYNHA HHPPA3BYKOBOT'O T€HEPAaTOpa B JAHHOH KPETOCTH.

Puc.49 Kanp kIMHONKUCHOM 3alKMCH U3 KPEMOCTH Y papTy.




Puc.50 3ammce npoTokona oOMeHa B (popMe KITMHOIKCH [Tl CEMU YaCTOTHOTO CUTHAJIA.

154 Hz | 4

16.35 Hz '

The cuneiform writing for seven frequency signal. Time
SCIROCCO Project 1tact | 2 tact 4 tact
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B ceMMuyacTOTHOI KJIMHOMUCH UCHOIB3YIOT YETHIPE TOTOJHUTENBHBIX KIIMHA, 0003HAYAIOIINX TOMOJHUTEIbHBIC YaCTOTHI CUT'HATIA.
BoNBIIMHCTBO KIMHOMMCHBIX TEKCTOB MOAXOIAT IO CEMUYACTOTHYIO 3aIIUCh.

CeMHUYaCTOTHBIE 3aMCH OOBIYHO HAXOJMIIUCH B XpaMax..

W BBITIAAAT OHU HE TAKUMHU KOJIFOYHMH, KaK TPEX YaCTOTHBIE. .

Hwuxe npencrasiieHa 3anuch TPUHAALATH YaCTOTHOTO KOJA U3 XpaMa HaJeKIbl.

I{BeTsl HApHCOBAHHBIE 110 KPasiM 3TOM 3amucu UMEIOT 12 JenecTKoB, BOKPYT LEHTPAIBHOTO COLIBETHS.

Bo3moxHO 3T0 12 4acTOT BOKpPYT OJIHOM HECyIlel YacTOTHI.

a

Puc.51 Kanp knuHonucHO# 3anucu it ceMu(13) 4acTOTHOTO CUTHAI
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4.4 PoxeHne mupamMu.

MHorue )XHBOTHBIE CIBIIIAT HHPPA3BYK, KUTHI U CIIOHBI pa3rOBapHUBal0 HA HEM.
BoJIbBIIMHCTBO KMBOTHBIX aKTUBHO UCHOJb3YIOT HHPPA3BYKOBYIO KapTy MECTHOCTH.
IIepenérHble NTULBI JIETAT HA POJAUHY, OPUEHTUPYSCh TOJIBKO Ha 3Ty KapTy.

OHH CMOT'YT HAlTH CBOIO POAMHY AAKE C 3aBA3aHHBIMU TJIa3aMHU.

Kaxnas mecTHOCTh UMeeT cBOM Habop MH(Pa3BYyKOB, KOTOPBIM (hopMUpyeTCs TPUPOJIHBIMU OOBEKTaMH: FTOPaMH, JIECOM, PEKaMH,BOJIOIIaaMHU.

KpymnHas ropa Bcerja BUOpupyeT MoJ HIOTOKOM BETpa Ha CBOEH YacTOTE PE30HAHCA U €€ CIBILIHO 3a COTHH, & MHOTHE FOPBI 3a THICSYH KMJIOMETPOB.
JKuBOTHBIE 3aIIOMMHAIOT 3Ty MEJIOJUI0 MECTHOCTH, OHA IIPAKTHYECKU MTOCTOSHHA.

MHorue )KHBOTHBIE YyBCTBYIOT CTUXUIHBIC OCICTBHUS, 3eMIICTPSACEHHS, yparaHbl, HABOAHEHUS, OIIOI3HHU.

OTH sIBIIEHUS CO3/Aat0T MOLIHbIE HH(PA3BYKOBBIE BOJIHBI, KOTOPbIE OOrOHss O€1CTBUS, paCIPOCTPAHSAIOTCS 110 IJIaHETE.

Takwue sipkue n3MeHeHust THPPa3BYKOBOW KapThl MECTHOCTH ITyTalOT )KUBOTHBIX, M OHU IIBITAIOTCS YO€KaTh OT MPUOIIKAIONIETOCs HICTOYHNKA HH(PaA3BYyKa.

be3ycioBHO, 1peBHUI YenoBek 001agan 0ojee pa3BUTHIM OOOHSIHUEM U CIIyXOM, OH TaK)Ke CIBIIIAN U OIIyIaid HH(GPa3BYKOBbIE BOJIHBI U MOJIS.
Bosblrie 0IMHOYHBIE TOPBI CIYKWIN OTIIMYHBIM OPUEHTUPOM B JIHOO0H MECTHOCTH, YEJIOBEK MOT Pa3IMYUTh UX HA CIIYX .

HexoTtopbie mupaMugaabHbIE TOPBI TIETH Pa3HBIMU TOJIOCAMH, B 3aBHCUMOCTH OT CHJIBI BETPA U APYruX (PaKTOPOB.

C ompenenéHHOr0 MOMEHTA YeJIOBEK CTall 3ayMaThCsl, KaK MOKHO HCIOJIb30BaTh MIECHU IOp /sl OMOBEIIEHUS CBOUX COIUIEMEHHUKOB.



Puc.52 AMmnTyqHO-4acTOTHBIE XapakTepucTuku (AYX) rop pazHoii GopMBl.

4dB

F.Hz

Hunoapdun BJT ITHPORC, Do 1A b fsoffelociro rufseivocco himl 2003 2.



Kak BUIHO U3 pUCYHKA, IPSMOYTOJIbHBIE TOPHI UMEIOT O/IHY YacTOTY PE30HAHCA M U3MEHUTH €€ Helb3s (TOJIbKO €CIIM U3MEHUTH pa3Mep TOphbl).
CryneHuyaTsle TOpbl UMEIOT HECKOJIBKO BBIPAKEHHBIX PE30HAHCOB, U TaKasi ropa MOKET I€Th Ha OJJTHOW U3 HECKOIBKHX (PMKCUPOBAHHBIX YACTOT.
[TupamuanbHBIE TOPBHI HE UMEIOT (PUKCHPOBAHHOTO PE30HAHCA U MOTYT IETh Ha JII000 YacTOTE BXOAALICH B MOJIOCY YaCTOT BO30YKICHHS.

YroObI 3aCTaBUTH METh CTYNEHYATYIO WIM MUPAMUAATIBHYIO TOPY Ha HY)KHOH 4acToTe, HE0OX0IMMO €€ HEMHOXKO MOITOJIKHYTh K 3TOMY.
151 5TOro 10CcTaTOYHO NOCTPOUTH BHYTPU T'OPBI PE30HATOPHYIO KaMEPy U MOMECTUTh BHYTPb HNPSIMOYTOJIbHBIN WM CTEPAKHEBOM pEe30HATOP.

Hmest BRICOKYIO T0OPOTHOCTB, 3TOT PE30HATOP OY/AET MEPBBIM BO30YKIAThCs OT BETPA, 3aCTABIISISI FOPY METh Ha HY)KHOM JIFOJIIM YacTOTe.

Puc.53 Bo3ayiiHas pe3oHaTOpHAs KaMepa BHYTPU I'OPbI C KPATHBIM KAMEHHBIM IIPSIMOYTOJIBHBIM PE30HATOPOM.

Humigpdun B.JT IIPORS. Saeme 1A by fsoffelecirorufseiroces himl 2017 2.

B Erumner sTa TeXHOJOTHS MPUIILIA YK€ B TIOJTHOM COBEPILICHCTBE.

Jlroqu B Erunte TOYHO 3HANIN, KaK U 9YTO HAJIO JIeTaTh, YTOOBI CO3AATh MOKOIIYIO TOPY.
[ToaTOMY 3BOJIIOLIMOHHBIX MPEIIIECTBEHHUKOB UpaMu/ B Erunte HeT.

B orcyTcTBUEM Ha paBHUHE TPUPOJHBIX TOP, OHU CTPOWIIM MUPAMHU/IBI.



Popunon nupamug ssisercs Espona u Aszus!
Ha naHHBIN MOMEHT 5 MpeAroaralo Hajln4ue MeCcTH NUPAMUIAIbHBIX TeHEPATOPOB €CTECTBEHHOTO TPOUCXO0KACHU B EBpore.
310 TpU OOCHUICKUX MUPaMUABI B BEICOKO, KOTOpBIE MIMEET BHYTPEHHIOIO PE30HATOPHYIO CTPYKTYDY.

JlBe nmupamuabl B ['perun, B MHPPa3ByKOBOM MUKEHCKOM Y3JI€ CBS3H.
Oto nupamusl "Capa' u "XopBaru'", y NOJIHOXKHS KOTOPBIX PACIIOI0KEH MUKEHCKUH aKpOIIOJIb.

I'opa na CeBepaom Kagrkase, mox HazBanueM "Crapsrii ropon, oocnenopannas 2011 rogy oobsennaeanem KOCMOITOUCK.
PucyHok pe3oHaTopHON KaMephl, OIyOIMKOBaHHBINA H3BECTHBIM HU3CIIEIOBATENIEM,
koopauratopoMm oobeauHeHnss KOCMOITIOUCK, Bagumom Yepro6pos (http://vkontakte.ru/v.chernobrov).



Puc.53 1 Bun pe3onatopHoii kamepsl B TpEXx npoekuusx.. Poccus, Cesepnblii KaBka3s, Ctapblil ropoa.

APEBHAA NELWEPA HA KABKA3E

Be—(3

K3e—sCB =7 07 3 ™ 3nebpyc
3woraso ':51}9:65 . T 77PN : o 2
g7 gM

09 %04

l

— -
kMM AAR Z 4
W KAMErA I

09x0im 1om
N UdYRIAM l

— =’ 26aona? L &
t
10x05m 7

t
ke o Om

36
|
min
1.5=10
max
3,0x30
0 5 10 20

= ot Y NPAMOU YI'GA
kwpaaymfx«.omug.,zau : tn}:gf:ru W21 do NeTGAKA



Puc.53_2 ®oT0 BEpTHKAIBHOIO TyHHENS K PE30HATOPHOM Kam
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epe. Poccus, Ceepnblii KaBkas, Crapslii ropos.
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IMupamuasl B Beicoko.

B 1994 r. psaom ¢ ropogom Bucoko B 22 kM. ot CapaeBo, cronuiibl bocaun u I'eprieroBussl, Bearch 60eBble ASHCTBUS MEX 1y cepOamMu U OOCHUICKUMHU
MyCyJIbMaHaMH.

Bo Bpems apTriuiepuiickux 00CTpEIoB KHUTEIH FOPOa CIBIIIAIN CTPAHHBIHN Tyl U «BUOpAIlUNy, KOTOPBIE UCXOIMIN OT Topbl Bucounia, cI0BHO BHYTpH Hee
ObLa MycToTA.

Jlerom 2005r. B Bucoko npuexan Cemup Ocmanaruy (Semir Osmanagic), KOTOpPbIi OTKPBII TPH BEIUKHE MUPaMUabl EBpOIIBI.

JlaHHBIe MUPaMUIbI OAHO3HAYHO OTHOCSTCS K MUPaMHIAIbHBIM HH(PAa3BYKOBBIM I'€HEPATOPaM.

Puc.53 3 Tpu mupamunst B Beicoko, bochust.



Location




MukeHcKasi nMpaMuaa.
[Mupamunet B ['pennun, Bo3ine qpeBHEro ropoia MukeHsI enié He 00CIeI0BaHbL.
Ho, undpactpykrypa BOKpyr 3TUX rop, OJHa3HAYHO TOBOPUT O HATMYUE BHYTPH 3TUX TOp YIPaBISIEMbIX PE30HATOPHBIX Kamep.

Puc.54 Muxkenckas nupamuaa "Capa", BUI1 U3 akpoIroisi.

B MukeHCcKOM y3i1€ IPUCYTCTBYIOT BCE AIIEMEHTHI SHEPTeTUYECKOT0 KOMITIIEKCA, 32 HCKIIFOUEHHUEM THIPOAKyCTHUECKON aHTEHHBI.
B mecre, rae nommkHa CTOSATh MUpaMuUIa pacroiaraercs nupamuaaibaas ropa "Capa' pazmepom 500x500x500 meTpos.
Boxkpyr ropsl pacnonioxeHo 60yee COTHH BEPTUKATHHBIX KAMEHHBIX PE3OHUPYIOIIUX IIaXT.



brnok ynpaBieHusi KOMIIJIEKCOM HMEET BCe HEOOXOAUMBIE JIEMEHTHI.
311eCh K€ paclo0KEHbI JEBITh MTOJI3€MHBIX KYNOJIbHBIX TPUEMHUKOB U3 HUX TPU CaMbl€ KpYyIHbIE Ha 3eMie.
MUKEHCKHIA y3e SIBISIICS LEHTPOM U POJIOHAYAILHUKOM HIMPOKOBEIIATEIbHON HH(PPA3BYKOBOW CETH ATIOXU MUPAMU/I.

Puc.54 1 DneMeHThbI cUCTEMBI YIIpaBIeHHsl HH(Pa3BYKOBBIM KOMILJIEKCOM B MUKeHax.

Wy ¢

S nymaro uTo, mupamMuaIbHbIE yIIpaBisieMble TOPBI CYLIECTBYIOT 10 Bceil EBporne, o Bcemy nodepexpto CpeauzeMHoro 1 YepHoro Mopei.

Hemanoe ux konndectBo Oyzet HaiiieHo B KpbiMy, 37€Ch HAXOAATCSl OTPOMHOE KOJIMYECTBO OOJBIINX KYHOJIbHBIX MOJ3EMHBIX MPUEMHUKOB (Tuna [apckoro
Kyprasa).

Yro sBnseTCs MPU3HAKOM aKTUBHOTO MCIIOJIb30BaHNs HHPPA3BYKOBBIX TEXHOJIOTHI.

B Erunte ecTh u nupamMugaibHble T€HEPATOPHI MOCTPOEHHBI HA OCHOBE MPUPOJIHBIX TOP.

Hanpumep, camas Gomnbiiast ecrecTBeHHas nupamuaa Erunra HazeiBaeTcs: Iab-KypH.

[Tupamuna naxoautcs B JIykcope.

Bxoaut B coctaB camoro 0OJBIIOT0 KOMITIEKCA C TUAPOAKYCTUYECKON aHTEHHOM.

DTO MEepBEIi, U CaMbIii MOIIIHBIA, TUPAMHIATBHBIN HHPPA3BYKOBOH TeHEpaTop MOCTPOCHHBIN B ErumTe.
Bcex dapaoHOB XpaHUITU TOIBKO BO3JIE ITON MUpaMUb (TJ€ MX MyMHH U OBLIH HaWICHBI).



Puc.54 2 IlepBslii, 1 caMblil MOITHBIN TMpaMuaIbHbIN reHeparop Erunra. [Tupamuna Onb-KypH.

[MupamumanpHas ropa ObUTa HICKYCCTBEHHO 00paboTaHa MoJ| CTYIIEHYATYIO MAPAMUTY.

BHyTpu ropsl noctpoeHa Heooxoaumasi UH(pa3ByKoBasi BOJTHOBAsI TEXHOJIOTMUYECKas CTPYKTYpa.

Bo3sie 3o mupamMuisl TOCTPOCHBI Bce HEOOXO0IMMBIE OJIOKH YITpaBIICHHsI KOMIUIEKCOM T€HEPHPYIOIINM SHEPTHIO.
Taroke 31ech Mbl BUIMM T'HJIPOAKyCTHUECKHE BUOPATOPBI, KOTOPBIE ObLIN OMYIIEHHbIE B BOIbI Huua.



4.5 I'mbeab nupamu.

I'unore3a nH(Pa3BYKOBOTO BEIIaHUS MIOXU MUpaMU] He OyzeT 3aBepiieHa 6e3 oTBera Ha Bonpoc: "[loueMy nepecrany Bemars nupamMmusi? "
OTBeT Ha ATOT BOIMPOC YIMUPAETCs B 0oJiee BaKHYIO rumoTe3y: "O cylecTBOBaHNWE U THOENH Mpa-IuBUIn3auu?".

Cy1iecTByeT MHOKECTBO TMIIOTE3 M BEPCH 10 3TOM TeMaTHKE.

A npuaepKuUBarOCh OJTHOM M3 HanboJiee ApeBHUX rumnotes: "I umore3a Becemuproro moromna".

Jlanee s mpuBeIy CBOIO BEPCHIO TUIIOTE3bI "BeceMupHOro morona" u ru0enu nmpeablayiei UBUIn3aIii.

Kak mHe kakeTcsi OHa JJOTHYecKH 00beUHSIET U3BECTHBIE MHE (DaKkThl HA 0a3e PU3NUECKUX 3HAHUN COBPEMEHHOM HAyKH.

B ucroputo Hamel uBUIM3aIMK 30JI0TEIMU OYKBaMU JOJKHBI ObITh 3alTMCaHbl UMEHA POCCUUCKUX YUCHBIX, HHKEHEPOB, pab0YnX.

Kotopsie, ¢ 1970 roma mpoBenu Bo Jbaax AHTapKTHUIBI MHOTO JIET, Ha CTAHIIMK BocTok(camoe X0I0HOe MECTO Ha IUIAHETE), JOOBIBAast KEPHBI C JICISTHOTO
MaHIUPsT AHTAPKTUIBI.

JlensiHo# KepH COCTOUT U3 TOJIOBBIX KOJIEI, B KOTOPHIX 3alleyaTaHbl MMy3bIPhKU BO3AyXa U3 aTMOCc(ephl HaJ AHTAPKTUIOM 3a JAHHBIN TO/I.

[TpoGypuB ckBaxkuny B 3750 MeTpoB, n3cneaoBaTenn HacuuTanu Ha kepHax 425000 rogoBbIX KOJEL.

OT0 apXMB KJIMMaTa IIaHEThl 3EMJIH.

[To ananu3y copepxanus uzorona O1g ObUIA OMpe/esieHa CpeHss TeMIepaTypa 3eMIIH 3a KaK/Ibli TO/I.

Tak >ke ObLITH H3MEPEHBI COCTaB aTMOC(EPHI, KOHIICHTPAIIHS ITBUTH, MUKPOOHOJIOTHS 1 MHOTO IPYTHX IapaMeTPOB.

Pesynbrar ux paboThl BOT 3TOT rpaduk.



Puc.55 I'paduk u3mMeHEeHUs TEMIIEpaTyphl, YIIEKUCIIOro ra3a u nslin 3a nocienuaue 400 000 net.
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Ha ceromHst 3T0 caMblif TOCTOBEPHBIH TpapuK TEMIIEPATyPHBIX U3MEHEHUH 3eMIIH 3a TAKOW JOJITHIA TIEPHO/I.
Ero nerko npoBepuTh, Tak Kak KIuMaT 3emiu Habmoaercs ¢ 19 Beka.

OH MOJTHOCTBIO OMPOBEPTaeT THIIOTE3Y III00ATBFHOTO TOTETUICHHS U TOTOBUT HAC K JIEAHUKOBOMY ITEPHOY.
Ceituac Mbl )KUBEM B MEPHOJ MECTHOTO MOTETICHHS ITT00ANIBHOTO CIa/ia TEMIIEPATYPHI.



Uepes 10000 et Temnepatypa noHusurcs Ha 8-9°C.

Jliis Hac riIaBHOE, YTO MBI MOYKEM HAWTH O 3TOMY IpaduKy Bce KaTacTpodbl 3eMiIH, TaK KaK OHU CHIIBHO BIMSIIN Ha aTMOchepy.
Bot x npumepy rpaduk Bcex KpyIHbIX U3BEpKEHUI ByIKaHOB 3a nocieanue 900 ner, mo faHHbIM cTaHIIUM BocTok.

Puc.56 I'onbl n3BepKeHUs KPYITHBIX BYJKAHOB OIPEACIIEHHBIX M0 KEPHY CTaHIIMU BoCTOK.
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3ILCCB MBI BUIUM AK€ HCU3BECTHBIC HAYKE U3BCPIKCHHUA BYJIKAHOB.

Teneps 3aiimémcs katactpodoii "Beemupnsiii moron".

I[To rpaduky Ha puc.55 Mbl BuauMm, uro 12000-13000 sret Ha3ag TeMiieparypa Ha 3eMiie cTajia Pe3KO IMOBBIMAThCS.
Temmneparypa Ha 3emiie B TOT MOMEHT Oblja Ha 8° HUXKe, YeM ceivac.



YpoBeHb MUPOBOTO OKeaHa, Toxke ObuT Hike Ha 100-200 MeTpoB, 3TO OBLT MUK JISAHUKOBOTO MEPHOA.
MHOTOKHIIOMETPOBBIE JIbJIBI CHIIBHO IaBUJIM HAa TEKTOHWYECKHE TUTUTHI, B PE3yIbTaTe Yer0, HAOII01aeTCsI CHIIBHBIC U3BEPIKEHUS BYJIKAHOB.
3anbpUIEHHOCTH aTMOCcdepa B 3TOT Mepro;] Obllla MAaKCUMAaTbHOM.

371ech siIBHA BUJIHA MIEPUOINYECKAsi 3aKOHOMEPHOCTh MPUBOIAIIAS K KPATKOBPEMEHHOMY PE3KOMY MOTEIUICHUIO.

3emiist Kak OynTo HakaruiMBaeT Terio 3a 100 TeIc. JIeT o1 JIeIHUKOBOH 11y0O0# 1 MOTOM BBIOpAchIBAaET €ro, Co3/aBasi TeIIbIi Mepruo1 MPOJOIKUTEILHOCTHIO
15-25 TEIC. TIET.

Takol OBICTpBII pa30rpeB 3eMJIM U OK€aHa, MOKHO OOBSICHUTh TOJIBKO PACKPHITHEM KOHTHHEHTAIBHBIX TEKTOHUYECKUX PA3JIOMOB Ha JHE OKEaHOB.

Bsrisiaure uepes Google Earth Ha Atnantuyeckuii nnn Tuxuii okeas.

alIbHBII TeKTOHHMYCCKUM paBJ'IOM) B ATJIaHTHYECKOM OKEaHE.

=
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[Tocpenu oxkeana NpoOXOIUT BEIMYANIINN Pa3JIOM TEKTOHUYECKUX ILUINT.
Kax Brl nymaere, pazinom Korna-HuOYIb OTKPHIBAJICS ?

Puc.58 3acThiBIlIME MOTOKM JIaBbl HA MPOTSYKEHUE THICSIY KUJIOMETPOB.

solumbim, RSF. NC
J S Ny NGA

Google earth

A 4T0 OyAeT ecJi Pa3jioM PACIIMPUTCH HA MPOTSKEHUU THICAY KUJIOMETPOB Mocpeau okeana?

[IpaBuibHO AymMaeTe, OK€aH HarpeeTcs, u3-3a MOTOKA rOpPsiYEd MarMsl.

Emgé Oyznet omyckarbcst THO OKeaHa, Tak Kak MarMa OyJeT BBIXOJUTh U3 TPEIIUHBI, €€ MECTO KTO TO JIOJDKCH 3aHSATh.

Emé OynyT uaTu HempepbIBHBIC TPOIMBHBIC JOXKIH, KOJIOCCAIBHON CHIIBI, 10 BCEH TEPPUTOPUM TUTAHETHI, N3-32 UCTIAPEHUSI BOIBI.
Jlo’kIi CMOTOT TIBUTHh M3 aTMOC(Ephl, UTO MBI U HaOJII01aeM Ha Tpaduke, ociie MOTEIUICHHS, KOHIIEHTPAIIHS MBI paBHA HYJIO.

U uto?
Jla cMOET He TONBKO TOPoa, JIOACH U KUBOTHBIX C PACTEHUSIMH, HO M BECh IJIOJIOPOIHBIN CIIOM 3€MJIM BO MHOTHX MECTaXx.



A 0bLIO Takoe?
Bort , 9ro mumyT 06 5TOM BeTuYalIme MepBOMCTOYHUKH, HAIICH [UBUIN3AIIAHN.

Berxwuii 3aBer:

11 B wecmucomuiii 200 scusnu Hoesoltl, 6o smopoil mecsy, 8 cemnaoyamulil 0eHb Mecaya, 8 celi 0eHb PA36ep3uUcCh 8Ce UCMOYHUKU 8eTUKOU Oe30Hbl, U OKHA
HebecHble OMBOPUNUCD,

12 u nuncs Ha 3emnto 002cOb COPOK OHEU U COPOK HOUEll.

19 U ycununace 600a Ha 3emiie Upe38bluatino, Max 4mo NOKPbLIUCH 8CE 8bICOKUE 20Pbl, KAKUE eCb N00 8CeM HebOoM,

20 na namuaoyame 10KmMetl NOOHANACH HAO HUMU 800d, U HOKPBLIUCH CODb.

21 U nuwunace scusHu 8CaKast N0Mb, OBUNCYUASICS NO 3eMile, U NMUYbL, U CKOMbL, U 36epU, U 6Ce 2a0bl, NO3arwue no 3emie, u ce oo,

22 6ce, umo umeno ObiXxaunue 0yxa HCU3Hu 8 HO30PsAX CEOUX HA Cyule, YMepIlo.

23 Ucmpebunocs ecsikoe cywecmeo, KOmopoe 0vlio Ha NOBEPXHOCU 3eMAU, OM Yel08eKd 00 CKOMA, U 2a008, U MUY HeOECHbIX, -- 8ce UCPEOUTIOCH C 3eMU,
ocmancs moavko Hotl u umo 6vLio ¢ HUM 8 Kogueze.

24 Booa dice ycunuganace Ha 3emiie cmo nsamvoecsm OHel.

A 4gto roBopuinu rpeku 2500 ser Hazaz:

[Tnaron "Kputuit" o I'penun:

IlockonbKy dice 3a 0essimb MulCAY JIem CAYUULOCh MHO20 BENUKUX HABOOHEHUN (A UMEHHO CIOJILKO Jlem NPOULIO C mex 6pemeH 00 ce2o OHs),

3eM/iA He HaKAnaueadcs 6 6Uoe CKOIbKO-HUOYOb 3HAYUMENbHOU OMMeNU, KAK 68 OpY2Ux Mecmax, Ho CMbl8alach 60JIHAMU U NOMOM UCUE3ANd 8 NYUUHE.
U som ocmancs, kak bvieaem ¢ MAnbIMU OCIMPOBAMU, CPABHUMENLHO C NPEHCHUM COCTOSHUEM UL CKelem UCHOUWEHHO20 He0y2oM meld,

K020a 6CsL MASKAS U MYUHAS 3eMJIA OKA3ANACh CMbIMOUL U MOJLKO 0OUH OCHOE euje nepeod Hamu.

Ho 6 me épemena ewe nenogpesrcoennviii Kpaii uUmeil U 8blCOKUE MHO2OXOIMHbLE 20Pbl, U PAGHUHBL, KOMOPbLE HbIHE 308YMC s KAMEHUCbIMU,

a mo2oa 6wl NOKPbIMbL MYYHOU NOYEOU, U 0OUTbHBIE Jeca 8 20PaXx.

[Tnaron "Kputuit" o Atnanrunue:

Ipedicoe scezo sxpamye NPUNOMHUM, YMO, CORNACHO NPEOAHUIO, 0eBamMb MbICAY Jem MOMY HA3a0 OblLla 80UHA MeXHCOY MeMU HAPOoOaMU,
Komopwle ooumanu no my cmopouy I epaxnosvix cmonnos, u cemu memu, Kmo H#Cui no clo CMOpOoHY:

00 5motl 8oliHe HAM U NPeOCmoum noeeodans.

Coobwaemcs, ymo 60 2nase NOCICOHUX 8ell0 BOUHY, 008€05 ee 00 CAMO20 KOHYA, Haule 20Cy0apcmeo,

a 60 2nase nepavix — yapu ocmposa Amuanmuobsl, KaxK msl yice YROMUHATU, IO HeKo20d Obll OCMpOa,

npesviwiasuiutl geruyunou Jlusuio u A3uro, Heine dce o NPOBAIULCA BCe0CmBUe 3eMAeMPCEHUU U NPEeBPAMUILCS 8 HeNPOXOOUMBbLL U,
3a2paxcoarowuti nyms Mopexooam, KOmopbwle Nonslmanics 0bl Niblms ON HAC 8 OMKPbIMOe Mope, U 0elaruull Niasanue HemblCIUMbIM.

W3 nepBOMCTOYHUKOB CIENYET, YTO JOXKIb(IIOTOI) MPOI0JDKAIOCH 40 CYTOK.

3a 3T0 BpeMs Ha TJIAHETY BBUIMIIOCH KOJIOCCAIBHOE KOJTUYECTBO BOJIBI, KOTOpas comwia yepe3 moaroaa (150 mueit).
[Torn6nu mroau, KUBOTHBIE, PACTEHUSI.

CMBLII0 TUTOIOPOIHBIN CIIOW, B MOPE OBLIO MHOTO TPsI3U(HIT), TAK YTO CYJAOXOJICTBO OBUIO HE BO3MOXKHO.



Bepuemcs k rpaduky puc.55 pocCHICKUX yUEHBIX .

Temnepatypa na 3emiie 13000 siet Ha3azg Obl1a Ha 8 TPajyCcoOB HUXKE.

Cesepnas Adpuka Ob1a caMbIM KOM(DOPTHBIM MECTOM MpokuBaHus 22-25°C.

Cesepnee ['pertun sxu3Hb OblIIa rOpa3o CIOKHEE, TaM MPAKTHUYECKH HE ObLIO JeTa.

OneneHeHue ceBepHOro Mnoroca(JIeHUK) JOXOAMI TOT1a 10 MUpoThl ropona Kuea, To ecth moutu 10 6epera UepHoro mopsi.

CpeI[He?»eMHOMOpCKa}{ MUBUJIU3AlMA B 5TO BpEMA JOCTHUIJIA BEINYAKNIIIETO Pa3BUTHA, Cyds IO OCTABIIHUMCA A0 IOTOIIHBIM COOPYKCHUAM.
HO, MMOTOIT YHUYTOXKHWII 5TY HUBUJIIU3ALIUIO U CMBLIT BCC ec AOCTHUIKCHUS B MOPA U OKCAHBIL.

OcTanmuck TOIBEKO HEKOTOPBIC CKAJIbHBIC q)YHI[aMeHTBI 1 MIPOYHBIE MCTATUTUYCCKHUE CTPOCHU .

HI/IpaMI/II[bI YCTOAIIW, OHH PYLIATCSI CaMU B ce0s M CTOSIT Ha MOHOJIUTHBIX CKaliax, BOZ[OI>'I HX HC CMOCIIb, 3CMJICTPACCHHUEM HC pa3pylIXIIb.

AtnanTtuia ynuia Ha 1HO okeana Ha 2000-4000 M, u3-3a BbIX0/1a MarMbl U OIyCKaHUs IHA OKEeaHa.
ATIIaHTUYECKUH KOHTUHEHTAIbHBIM Pa3JIoM MPOXOAUI Yepe3 ITOT OCTPOB.
[InaTon nucan, 4To Ha OCTPOBE OMIIM FOPSAYNE UCTOUHUKH BOJIBI.



Puc.59 Jlno ATiaHTHYECKOro OKeaHa, ¢ XpeOTOM M3 3aCThIBLIECH MarMbl. Y BEIMYNTh
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TommuHa ¢105 MarMbl BBITEKIIHA B OKEaH U3MEPSETCS KWIOMETPaMH, a IIUPUHA THICSYaMU KHIIOMETPOB.

B pe3ynbrare 1HO OKeaHa, M3-3a BBIX0/1a MarMbl MEXIY pa3ioMoM U 6eperom Adpuki, onyctuiaocs 1000-4000m.

OT ATHaHTHABI OCTAIMCH TOJHKO BEPXYIIKH CEBEPHBIX TOp (A30pCKHUE OCTPOBA).

[TnaTon mucan, 4To OCTPOB ATIAHTUAY OT CEBEPHBIX BETPOB 3aIIMIIAIN BHICOKHE TOPbI, HAXOAUBIIMECS Ha CEBEPE OCTPOBA.

Kcraru, Ha 3TOM pUCYHKE BHJIeH B Oeper EBpomsI 0 1oToIMa, Korjaa YpoBeHb OkeaHa Jiojiroe Bpems Obut Ha 100-200 Huke, 9eM ceroHsl.
3a MHOTHE ThICSYEIETHS BO/Ia CO3/ajIa BBICOKHI U XOPOILIO MPOCMaTprUBaeMblii Oeper.

Kak roBopsT BoJja TOYNT KaMEHB.

Hanpuwmep, octpoB AHrnus Obl1 yacTbio EBpombl.


scirocco_117.jpg

[{Betymas CeBepHas Adpuka npeBpaTHiIach B MAISALIYIO MYCTBIHIO, 3eMJIsl ObLIa CMbITa, 00pa3oBanack mycThiHs Caxapa.
W3-3a TastHus OOJIBIIOrO KOJIMYECTBA JIb/Ia YPOBEHb MUPOBOTO OKeaHa noaHsuics u 6eper CpeanzemHoro mopst B CeBepHoii Adpuke ObLT I0)KHEE HBIHEIITHETO.

Puc.60 Bupg 6epera CpeanzeMHOro Mops cyuiectoBasiuero nocie norona(Caxapa, Appuka).
) ~ ; ‘ ' ‘
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Ha puc.60 xopomio BUIHO 4TO BOJa MOCTENIEHHO OTXO/IMJIA , OCTABJISIsI HOBBIE OYEepPTaHHsI OeperoB.
ITepBrIii Geper camblit KpyTOH, OH 00pa30BajICs 3a JUINTEIBHOE BpeMs ITOKa OKEaH OCThIBAJI.
OcranbHble Oepera 00pa30BalINCh B PE3yJIbTaTe MOCTEIIEHHOTO OJIEACHEHNS TIAaHETHI.



Puc.61 Bun neporo(6-7 Thic. et Hazax) Oepera Cpean3eMHOro Mopsi cylecTBoBaBiiero nocie noromna(Caxapa, Appuka).

«

Eciu B3sTh mporpaMmy MOKa3bIBAIOIIYIO 3aTOIUICHNS MECTHOCTH OT BEJIMYMHBI YPOBHS MHPOBOTO OKeaHa, Harpumep http://www.floodmap.net

U HavaTh MOJHUMATH YPOBEHb OKeaHa, OKa CTapblii Oeper B mycThiHe Caxapa He COBIAAET C YPOBHEM BOJIbI, TO MOJHOE COBIAICHNE HAOI01aeTCsI HA YPOBHE
150 meTpoB.

To ecTps mocie Havana motona, yepe3 150 gHeit, korna Bojaa conia(mno BETXOMY 3aBETY)A0 YpOBHs BojbI Ha 150 MeTpoB BhIIIE, YeM ceidac.



http://www.floodmap.net/

Puc.62 Bun 6epera CeBepHoil AQpuKY Npy YBEIMYSHUH YPOBHSI MHPOBOTo okeaHa Ha 150 MeTpoB.

Kak BuiHO Ha puUCyHKe BbIIIIE, TTOcTe moTomna, B CpeaeseMHOM Mope o0pa3oBalics OCTpoB pazmepom ¢ Htanuro.

Ecnu ygecTs, 94To 10 Hadana noromna(cM. Beie), ypoBeHb ObuT 100-200M HIKe YeM ceifdac, TO ypoBEeHb MHPOBOTO OKeaHa IocJIe MoTora moaHsuics Ha 250-350
METpOB.

Ecnm ypoBens okeana mociie moromna craji Ha 350 M BeIlIe, TO KaKUM OH OBLIT BO BPeMs TIOTOIIA, TTOKa MU T0au? TpyaHO make MpeacTaBUTh TO!

3a 12000 et mocne moTomna ypoBeHb omycTuiics Ha 150 MeTpoB, u 3TO onmyckaHue OyaeT mpoAohKaThes Jaliee, MoKa He JOCTUTHET 0 MOTOMHOW BETHYHHBI.

Ha npeBnem Oepery CpennzeMHOro Mopsi, MPOXOASIIEro yepes Bcio Caxapy, Bbl MOXKETe HAMTH OIPOMHBIE OKaMEHEJbIE IEPEBbs TOW AMOXH.
Jpyrue nepeBbs 37ech 00JbILE HE POCIIHN, TaK KAK [1OCJIE MIOTOMNA CTAlI0 OYEHb XKAPKO U ObUIA CMBITA BCS MOYBA.
310 TOBOPHUT 0 ToM, uTo CeBepHast Adprka Oblia 3eEHOMN, IBETYIIEH CTPaHOM.



Puc.63 OxameHenbie nepeBbs Ha IEPBOM JApeBHEM Oepery, cBuaerenu motoma (30°26'25.85"N, 28°33'56.85"E Caxapa, Adpuka).

B nauane Temoro nepuosa, nociue notomna (nepsblie 2-5 THIC.JIET) , TOKa OKeaH OCThIBaJI, Ha 3eMJie He ObLIO 3UMBI.
OT0 00BSCHSIET HATMUUE OKAMEHETIBIX JIEPEBLEB B CEBEPHBIX CTPaHax, 0€3 roJI0BBIX KOJIEL.

Bbeper AHTapKTHABI B 3TOT epuoi(6-7 ThIC. JE€T Ha3a) ObUI CBOOOAEH OT JibJa, OCTPOB I 'peHnanaust ObLI I{BETYLICH 3€JI€HOM CTpaHOM.
Ot0 enuHCcTBEeHHOE 00BsicHeHue kapte [lupu Peiica(1513 r.), Ha KoTOpoit n306paxken Oeper FOxxHOM AMEpUKH U 4acThb AHTAPKTU/IbI 0€3 JIEJSTHOTO MOKPOBa.

Kapra npunaanexana typeuxkomy aamupany [Tupu Peiicy (1513 r.) u 6bu1a BeictaBiena B my3eu Tonkansi(Typrus) ¢ 1929 roga.
Jlo koHna 20 Beka y4€Hble He 3HAIM ouepTaHus Oepera AHTapKTUbI B 3TOM MECTE, TOJIBLKO OJlarojapsi CKaHUPYIOIIKUM 4epes JEA CIyTHUKaM YAaloCh
COCTaBUTh TaKylo Kapry.



Puc.64 Yacts kaptsl [lupu Peiica(1513 1.).

VY odunmansHON HayKu Ja)ke HeT TUIOTe3, OTKY/a MOTJjia MOsIBUThCA 3Ta HHpopmanus Ha kapte [Tupu Peiica.
[Tomydaercs 9To 6-7 THIC. JIET Ha3aa K OeperaM AHTapKTH/IBI TUTABAJIH JFOIU W OHU COCTaBHJIM 9TH KapTHI.

BonpmmHcTBO MUpamMua JoauHb peku Huit okazanuch B MOpe, Tak Kak JIOJIMHA CTajla MOPCKUM 3aJTHBOM.
Benukue nupamusl Xerca u XedpeHa HaxXoAuIuCh B Mope Ha riyoune 80-90 MeTpoB, BEpOSTHO TOT/Ia OHU MOTEPSUTH OOIHUIIOBKY.
[Toxoske, 9TO BEpXHUH IITYyKATYPHBIN CJION MHpaMuUIbl XedpeHa OCTalICA TOJIBKO TOTOMY, YTO BBICTYITAT U3 BOJIEI.



[Tpo1mo MHOTO CTOJIETHH, TTOKA JIBJIBI CKOBAJIH U30BITKH BOJIBI.
B nupamuax 10 cux nop HaOJIIOAAIOTCS COJIEBBIEC MOATEKU MEXKIY OJI0KaMU, 4TO SIBJISIETCS BEPHBIM MPU3HAKOM HX JI0 MOTOIMHOTO CYIIECTBOBAHUS.
D10 00BSACHSET U BOJHYIO dpo3uio ChuHkca.

Cpenne3zeMHOMOpCKasi U ATIaHTUYECKas IUBUIM3AIMS ObUIM YHUYTOXKEHBI, CyMEJH CIIaCTUCh €IUHUYHBIE CEMbH.
Hagepno »t1o 6611 Hoii ¢ cembéii B cBoéM kopabiie. Ha rope Onumi B ['pertuu, BO3MOXKHO criaccsi 3eBC U €r0 CeMbsl, MOKHO TOJIBKO TrajaTh.
Ho, kTo TO moBeaan rpekam U eBpesiM PO 3TH COOBITHS, 3HAUUT, ObUIN BEDKUBILHE.

AOCOIIOTHO MOHSATHO, YTO B OPOH30BOM U JKEJIE3HOM BEKaX HE BO3MOYKHO TIOCTPOUTH TAKUE COOPYKEHHUE.
Hu y onHOrO ApeBHero rocyaapcTa Haliei S1oxu, He ObUIO HY)KHBIX TEXHOJOTUI, HHCTPYMEHTOB, 3HAHU, JTFOJICKUX PECYPCOB, JEHET AJIs UX MOCTPOIKH.

O‘IGBI/II[HO, YTO OO0 IMOTOIIHBIC COOPYIKCHUS, KaK TO UCIIOJIb30BAINChH JIFOAbMU 6pOH30BOFO U NIOCJICAYIOIIUX BECKOB.
anIe BCCTO 3THU COOPYKCHUA MCIIOJIb30BAJIUCH KAaK CBATHJIMIIA, OUCHb PEAKO B HUX HAXOJAAT U 3aXOPOHCHU .

BoiBoabI:
1.OcHOBHBIE apXEO0JIOTUYECKHE PACKOIIKH HEOOXOIMMO MEPEHOCUTH MO MincToe JHO Cpean3eMHOro MOpsi U ATIaHTUYECKOTO OKEaHa.
2.0OcHoBHBIE ropoja npa-uuBmwiM3anuu Haxonarcs Ha 100-200 MeTpoB HIKE COBPEMEHHOT'O YPOBHSI OKeaHa.

Jannas Bepcus ""BcemupHoro norona'" cmoria o0beIMHUTH H 00BSICHUTH CJIeaylomue (PaKThl:

1.06bscHseT IepuoAnYecKoe noTenaeHne Kmmata pa3 B 140-150 teic.aer

2.IlotBepkaaet "BeceMupHblii TOTON"- BRI3BAHHBIN JOXKAEM, CMBIBIINN MJIOJOPOIHBIN CIOM 36MJIM U YHUUTOKUBILINHN JOCTH)KEHUS YEI0OBEUYECKON
LMBUJIN3ALUY.

3.IloTBepxkaaeT onucanue norona B Berxom 3asere.

4 TlotBepkaaet nanupycel [InaToHa o rubenu ATIaHTUABL, 3arpsA3HEHUs MOps, cMbIB 1ouBbI 11500-12000 net Hazan.
5.00bscHseT nonoxeHue ApeBHero oepera CpeauzeMHOro Mops B mycteine Caxapa.

6.00BsCHSET CoeBble MOATEKH B IUPAMHIAX.

7.00BscHseT BoIHYIO 3po3uto ChuHKca.

8.00BscHsEeT HAIMYKE IITYKAaTYpKU B BEpXHEH 4acTH MupaMusl XedpeHa.

9.006mscHser 3araaky kaptel [Iupu Peiica.

10.00BsicHIET yMEHbILIEHHUE MBUTH B aTMOC(hepe Mocie MOTEIIeHUs.

11.06bscHSET OTCYTCTBHE MOJIOBBIX KOJIEI Y HUCKOIIAEMbIX JIEPEBHEB, B CEBEPHBIX CTPaHaX.

12.00bscHseT Ha3BaHue ocTpasa [ pennannus(3enéHHas cTpaHa).

***************************HOHOHHI/ITGHBHaH I/IH(I)OpMaL[I/IH'***********************************

" Onpeneneane ypoBHS Mops mocie Beaukoro nmoromna."



http://softelectro.ru/potop.html

S. IlpuémMHuKHU UH(Pppa3ByKa.

Jiia npuéma nHdpa3ByKOBOI SHEPTUU UCHIOIB30BAINUCH PA3IMUHbIE COOPYKEHUS U YCTPOICTBA, KOTOPhIE Mbl HA30BEM MH(Pa3BYKOBbIE IPUEMHUKH .
WX o4eHbh MHOTO ¥ OHU OYCHH PA3HOOOPA3HBI, YTO TOBOPUT O IMIMPOKOM HCIIOJIb30BAHUH WH(PA3BYKOBBIX TEXHOJIOTHIA B STIOXY MHAPAMH/I.

Ha ceromns uzBectno He meHee 100 000 nH(Pa3BYKOBBIX CTAIIMOHAPHBIX TPUEMHUKOB BO BCEM MHDE.

MHorue u3 HUX COXPaHWIUCH B pa00TOCTIOCOOHOM COCTOSIHHE MUJIM MOTYT OBITh BOCCTAHOBIICHBI.

Jlanee st onuiry OCHOBHBIE TUITBI HH(PPA3BYKOBBIX TPUEMHUKOB U MIPEACTABIIIO UX KJIACCU(DUKALIUIO.

NHbpa3ByKkoBbIe BOJTHOBbIE IPUEMHUKHU COCTOST U3:

-AHTeHHBI (YCTPOHCTBO 151 2P PEKTUBHOI Mepeaun SJHEPruy Ha 33JaHHON YacTOTE U3 OAHOM (pU3MUYecKOl Cpesibl B JPYTYIO).
-Coruacyronero ycrpoiicra (ypaBHUBaTellb CKOPOCTH NEPEHOCA YIHEPTETUUECKOr0 MOTEHIMANIa MEXKAY AHTEHHON M YCUIIUTEIEM).
-Pe3oHaHCHOrO yeniuTens (pe30HATOPa yCUIMBAIOLIET0 HH(PA3BYKOBOM CUTHAJ 3aJaHHON YacTOTHI)

-BropnuHoro pe3onaropa (rpeodpa3oBareib HHPPA3BYKOBOU BOJIHBI B 3BYKOBYIO BOJIHY)

[TpuémHnKOB MH(pPa3BYKa JOBOJIBHO MHOTO M OHU MOTYT OBITh pa3JINYHBI.
[TpuBeny cBoro kinaccudukanuo HHPPa3BYKOBBIX MPHEMHUKOB!



Puc.65 Knaccudukanus nHQppa3ByKoBBIX TPUEMHHUKOB.

Huapiun BT ITHPORS. emy 1A i Wsoffeleciro rwfscirocco. bl 2013 2.



5.1 CurnanbHble IPUEMHHUKH.

CreprxHeBble 1 MASSITHUKOBbIE IPUEMHUKH.

OTH NpUEMHUKHU OB HABUTAITMOHHBIMH ITPUOOpAMHU TPEBHOCTH.

WX MOXHO OBLIIO JIETKO HACTPOHUTH HA HY)KHYIO YaCTOTY.

JocraTouHo ObLTIO U3MEHHUTD JUIMHY MAasSTHHKA.

OHM MOKa3bIBAIU HAMPABICHUE HA UCTOYHUK UH(PPA3BYKOBOTO CUTHATIA.

[To cyru nena aro GPS-npuéMHUK B JPEBHOCTH.

ECJII/I HNMECTCA ABa U 60.]166 NCTOYHUKOB I/IH(I)paBByKa, TO CTAHOBUTHCS BO3MOXKHBIM OHpeI[CJII/ITB CBOé MECTOITIOJIOKCHUEC HA HOBerHOCTI/I IIJIAHCTHI.
Pabota npuéMHHUKOB OCHOBaHA Ha PE30HAHCE MAITHUKA KPATHO HACTPOEHHOTO HA YacTOTY HH(PA3BYKOBOTO CUTHAIA.

Puc.66 [Tpunuun paboTbl MassTHUKOBOI'O IPUEMHHMKA HH(PPA3BYKOBOW BOJIHBI.

HpI/I npuxonc HHQ)paSBYKOBOI\/'I BOJIHBI MasATHUK Ha4YHHAJI KOJ'Ie6aTBC$I, IMpUBOJAA B ABUKCHUC XpaHOBOﬁ MCXaHHU3M HOI[aIOH_II/Iﬁ HIapUuKH.



Puc.67 [Ipunuun paboThl CTEPKHEBOIO aBTOMATHYECKOTO MPUEMHHIKA HH(PA3BYKOBOM BOJIHBI.

[Ipuempur [TxaH XadHa
Zhang Heng receiver

B crepxHeBOM NpUEMHUKH aMIUIMTY/1a KOJI€OaHUsl CTEPKHS CHJIBHO YBEIMYMBAJIACh MPU COBIAJIEHUU KPATHOCTH YaCTOT CTEPXKHS U 3BYKOBOW BOJIHBI.
CunbHO BUOPHPYS CTEPIKEHb YAAPsUI IO TOJIKATEN0, KOTOPBIM cOpachiBasl OUuepeHOM apuK B HAKOMUTEIbHYIO Yally.



Puc.68 ®@ororpadusi CHTHATHPHOTO TPHEMHHUKA.







Tarxoke nogo0HbIe MPUOOPHI UCTIOIB30BAIH [T HAXO0XKICHUS MECT JJIsl IOCTPOUKH OOJBIINX WH(PPA3BYKOBBIX MPHUEMHUKOB.
CoBpeMeHHbIE YU€HbIE CUNTAIOT 3TH MPUEMHUKHU IPEBHUMU cericMorpadamu.

C nmomouip0 KOTOPBIX APEBHUE JIFOU IIPEACKA3bIBAIM 3€MIICTPSICCHHUS.

OT0 10BOJIBHO OE3CMBICIIEHHO, TaK KaK MIPECKa3aTh 3eMJIETPSICEHUE C IOMOIIBIO ceiicMorpada Henb3s.

Py4ynbie BUOpanoHHbIe NPUEMHUKH.

JlaHHbIe TPUEMHUKY MO3BOJISIIM KOHTPOJIMPOBATh HAIUYKE HHPPA3BYKOBOW SHEPTUU B [IOMELLICHHH.

Tax xak MH(Pa3BYK HEJB3s YCIBIIATh, TO €r0 HATMYKNE OOHAPYKUBAJIH 110 BUOpALIMK pe30HATOpa MPUEMHHUKA.

Puc.69 1 Pucynok Auxa u JlepxaBsl.

Anx(Ankh) Oepxasa(Globus cruciger)

Pe3OHprl'OU4b1M CTepieHb

AHTEHHa 'g’

PesoHaTopHOE KonbLo

O6beMHBIN pe3oHaTopR

YCTPOWCTBO cornacoBanng

Ocsi3aHne 4eoBeKa Croco0HO, B OTIIMYHE OT CIIyXa, PETUCTPUPOBATH OY€Hb HU3KOUACTOTHBIE KOJICOaHMS.
310 3D PEeKT UCTIONB3YIOT B PyYHBIX CUTHATHHBIX BHOPAIIMOHHBIX TPUEMHUKAX HH(PPA3BYKA.

dopma BHOpOTpUEMHIKA MOKET OBITH Pa3HOOOPA3HOM.

[Tpu xopoieM ypoBHE CUTHAJIa MOKHO HCIIOIB30BATh MPOCTHIE CTEP>KHU WIIH KOJIbIAa HY’)KHOTO pa3Mepa.



31ech BaKHO 4TOOBI MPUEMHUK MOTIAN B KPATHBINM Pe30HAHC ¢ HH(PPA3BYKOBBIM CUTHAJIOM.

Puc.69 2 Paznuunsie popmMbl BUOPOITPUEMHUKOB.

OTUM HpI/IéMHI/IKOM MOKHO OLCHUTBH CUITY U 4aCTOTY CUTHAJIa, HO HC HAIIPABJICHUC Ha HCTOYHHK.
AHTEHHEBI HpI/IéMHI/IKOB 4acCTO JeJIat0 TpallCuCudaJIbHbIMU, IJI YBCIIMYUCHUS HIUPUHBI ITOJIOCHI ITPOITYCKaHHU HpI/IéMHI/IKa.

Bropu4Hbie pe3oHATOPBI.

BropuuHbie pe30HATOPbI- 3TO pa3INuHble 00bEMHBIE U CTEPKHEBBIE PE30HATOPHI HACTPOCHHBIE HA KPATHYIO JUIMHY BOJIHBI 3BYyKa.

Onu npegHa3zHAveHBI 715 MpeoOpa3oBaHus HHPPa3BYKOBBIX KOJIeOaHU B KPAaTHBIE 3BYKOBBIE YaCTOTHI.

K HUM OTHOCSTCS B MEpPBYIO O4epe/b capKko(aru - COCTaBHbIE PE30HATOPHI, COCTOSIIINE U3 PE30HATOPHOMN KPBIIIKH M PE30HATOPHOTO SIIIIHUKA.
Capkodaru moBCEMECTHO MPUMEHSIOTCS B CIOXKHBIX HHPPA3BYKOBBIX COOPYKEHUSIX.



Puc.69 3 YcrpoiictBo capkodara.

Pe3oHaTop (KpbllwKa)

[poTuBoBEC
HaTaxeHNA KPbILWKK

Pe30HaTOpHLIN
ALK

YCTpOWCTBO COornacoBaHuA

Paccuntarh pe3oHaHC KPBIIIKHA JOBOJIBHO CIOXKHAS 3a/1a4a.

Omna paboTaeT Kak MeMOpaHa, KOTOpas UMEET BBIMYKIIYIO, YACTO TPEYTONbHYIO (OpMYy.
Ha gacroty pe3oHaHca TakXe BIUSIOT TPOTUBOBECHI, YCTAHOBIIEHHBIE HA YTIaX KPBIMIKH.
OHM yCUIIMBAIOT CHITY MIPYIKATHS KPBIIIKA M YBETMYUBAIOT YIIPYTOCTh KPBIIIKH.

TakuMm 00pa3oMm KpbIlika paboTaeT Ha MOTEPEYHO 3BYKOBOM BOJIHE, Kak MeMOpaHa.



Ho, nerko paccuntarh pe30HaHC pE30HATOPHOIO SIIUKA.

DTO MOJIYBOJIHOBOW BO3IYIIHBIA PE30HATOP, PAOOTAOIIHI HA MPOIOILHOM 3BYKOBOW BOJTHE.

[TosTOMy yacToTa pe30HaTOpPa PACCUUTHIBACTCS 11O PACCTOSIHUIO MEXKIY JTHOM SIIITUKA U MTOTOJIKOM KPBIIIKH.
DTO0 paccTOsHUS PAaBHO MOJOBUHE JIIMHBI 3BYKOBOU BOJHBI B BO3IYyXE.

Bbonee mpocTeie BTOpUUYHBIE PE3OHATOPHI B BUJIE COCYOB, PE30HATOPOB TUIA | 'eMrosbiia, CTEPKHEBBIE PE30HATOPBI.
Wmu o0brun0- MaccoBoro (uHoraa 10 30 000 miT) 3an0JHSI0T MOMEIIEHUS, B KOTOPBIX XOTAT MOBBICUTh YPOBEHb CUTHANIA.

Puc.69 4 Paznmuunbie pOpMBI IPOCTHIX BTOPUYHBIX PE30HATOPOB.




5.2 UudopmanmoHHble(3HEPreTHYECKNe) NPUEMHHUKH.

WNudopmanronnsie nHPPa3BYKOBbIE BOTHOBBIE MPUEMHUKH MPEAHA3HAYEHBI I TpUéMa SHEPTHH NepeaBaeMoii o HHPPa3ByKOBOMY HUHTEp(heECy.
PaboTaroT OHM 110 IPUHIMITY PE30HATOPOB, KOTOPHIE MTO3BOJIAIOT YCHIIMBATh CUTHAJI IIPUHATHIN aHTEHHAMU.
C nomo11b0 BTOPUYHOTO pe30HaTOpa HH(Pa3BYKOBOIl CUTHAII IPEoOpa3yIoT B 3aJJaHHBIN 3BYKOBOH JHAana3oH.

Bo Tumy ucnoiap3yeMbIX aHTEHH UX Pa30MBAIOT HA BE OOJIBINNE TPYIIIHL:

-O0béMHBIE Pe30HATOPHI C MOHOJIMTHBIMHU CKAJIbHBIMH AHTEHHAMM:

B kauecTBe aHTEHHBI OOBIYHO HCIOJIB3YIOT €CTECTBEHHBIN CKATBHBIN MOHOJIUT, PACIIOJIOKEHHBIN ONpeIeIEHHBIM 00pa3oM K MepenaTunKy nHppa3Byka.
Ha sToM MoHOMHTE CTPOSAT 00BEMHBIN pe30HATOP, C TOMOLILI0 KOTOPOTO MPUHUMAIOT IaHHBIE OT BUOpAIlMK MOHOJIUTA.

-O0béMHbBIE Pe30HATOPHI C KAMEPTOHHBIMM AHTEHHAMM:

Bropoii Bua aHTEeHH, 3T0 KAMEPTOHHBIE AHTCHHBI, KOTOPBIE MOTYT OBITh H3TOTOBJICHBI M3 KAMCHHBIX OJIOKOB WJIH OBITh BEIPE3aHHBIMH B CKaJIe (KaMHE).
OTH aHTEHHBIE TTOX0KHU Ha MY3bIKaJIbHbIE KAMEPTOHBI, TO €CTh IPEICTABIICHBI ABYMsI apaJIeIbHBIMH HECUMMETPUUHBIMU JUIOJISIMH.

Eciu aHTeHHBI U3rOTOBJICHBI M3 KAMEHHBIX OJIOKOB, TO HET HEOOXOAMMOCTH B CKAJIBHOM MOHOJIHTE.

Takoi mpuEMHUK MOYKHO ITOCTPOMTH B JIFOOOH MECTHOCTH.

5.2.1 O6béMHO-KaMepTOHHBbIE MH(PA3BYKOBbIe HH(POPMALMOHHBbIC IPUEMHUKH.

I'maBHON OTIMYHATEILHON 0OCOOEHHOCTRIO 3TUX HpI/IéMHI/IKOB ABJIACTCA HAJIMYUC pYKOTBOpHOﬁ AHTCHHBI U BO3AYIIHOI'O KYIIOJIA.

5.2.1.1 KynosbHbIe 00bEMHO-KAMEPTOHHBIE HH(PPA3BYKOBbIE IPHEMHUKH.

3710 OOJIBIINE U CIOKHBIE TPUEMHUKH IIOXU MUPAMU/.

OnM TpeOYIOT CTPOUTENHCTBO OOIBIIOTO MOJ3EMHOI0 KYTIOJIa.

WX cTpowsii B CTONHUIAX B OOTaThIX KOJIOHUSX.

[TpuéMHNKN UMEIOT COOCTBEHHBIE KAMEHHBIE aHTEHHBI (apX.," ipomMoc"), IO3TOMY OHU HE HYXKAAIOTCs B CKAJIbHOM MOHOJIUTE MO/l UX OCHOBAHUEM.
WX MOKHO OBLIO CTPOUTH I /i€ YTOIHO.



Puc.70 Cxema KynosibHOTO 00bEMHO-KaMEPTOHHOTO HH(PA3BYKOBOTO MPUEMHUKA.
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Huvapdun B JT ITHPORC. Yo 1A b feoffeleciro rufseiroces himl 2017 2.
I'ne:

La-amuHa BOJTHBI B BO3yXE;
Lg-nnvHa BOJIHBI B TPYHTE;
N-L(EJI0€ YUCIIO.

PaGora mpuémuuka:

Nudpa3BykoBas BoaHA TPUHUMAETCS Yepe3 TPYHT aHTCHHOM.

Cornacytoiee ycTpoiCTBO BRIPaBHUBAET BOJHOBBIC COMPOTHBIICHUS aHTEHHBI U YCHIIUTEIIS.

Jlanee 3BykoBasi SHEpPrus MOMAAACT B PE30HAHCHBIN YCHIIUTEIh(KYIIOJT), KOTOPBIN ycuinBaeT((hOKyCHpyeT) 3BYKOBYIO BOJIHY.

B ¢doxkyce ycunurens yctaHOBIIEH BTOPUYHBIN pe30HATOP, KOTOPHIH Mpeodpa3yeT nH(GPa3BYKOBYIO BOJIHY B 3BYK 33/IaHHOTO JIMATa30HAa.
JIJist TOYHOHM HACTPOMKH YCHITUTENS Ha 3aJJaHHYIO YaCTOTY MCIIOJIb3YETCs TIOJIOCTh C U3MEHSIEMBIM 00bEMOM (HAaIIpHMep, KOJIO/IEI).

HaBepHo BbI 3ameTHIIN, 4TO MHPPA3BYKOBOI MPUEMHUK OUYE€Hb TOXO0K HA MY3bIKAJIbHbIN KaAMEPTOH, MPAKTUYECKH 3TO OH U €CTh.



http://commons.wikimedia.org/wiki/File:Tuning_fork_on_resonator.jpg?uselang=ru

Bosnee moapo6HO 0 yacTsax UH(PPA3BYKOBOTO MPUEMHHUKA C TOUKHU 3PEHUS PAAUOTEXHHUKH:

AHTEHHBI

AHTEHHBI [IPE/ICTABIIEHBI ABYMS HE CUMMETPUYHBIMU JIUIIOJISIMH.

JlnuHa aHTeHH KpaTHa 1/8 MJIMHBI BOJTHBI B TPYHTE.

Tak kak CKOPOCTH 3ByKa B ITpyHTe JeKUT B npenenax 1500..6000 m/c, To [UTMHY aHTEHH PacCUUTHIBAIOT OT ApaMETPOB I'PYHTA B IAHHONH MECTHOCTH.
Cpennee 3HaUe€HHE CKOPOCTH 3BYKa B TPYHTE MOYKHO MPHUHSATH 3a 3528 m/c.

[ToaTomMy TUTTMYHOE 3HAYCHUE JJIMHBI aHTeHHBI 1t 12.251 1 paBHO 3528/12.25/8=36 meTpoB.

Coracyoniee ycTpoicTBO

Jnist TOro uToOBI PHEPTUS MPUHATAS AaHTCHHOW HE OTpa)kajach 00paTHO B TPYT, a MOTHOCTHIO MOCTYNANIA B YCHIUTENh HEOOXOJMMO COTJIacOBaTh
COIPOTUBIICHUE AHTEHHBI U YCUITUTEIIS.

OTH yCTPOUCTBA MOTYT OBITH pa3IMUHBI, HANOOJIEE MPOCTOE ITO BAABICHHAS MIETH(KOPHUIOP) OTPAHUIMBAIONINI TPOCTPAHCTBO JIJIsl PACTIPOCTPAHEHHS
BOJIHOBOI 9HEPTUU MEXKY YCTPONUCTBAMHU.

Pe3onaHcHBIH ycnanTeb

DTO0 MAaCCUBHBIN YCHIIUTENb , TAK KaK HET YHEPTreTHUECKOT0 MOTOKA AJIS €r0 MUTaHUS.

[IpuHIMI ycUJIeHUs! aMIUIUTY bl CUTHAJIa OCHOBAH Ha BO3MOYKHOCTH (DOKYCHPOBAHUS 3BYKOBOW BOJIHBI.

To ecTh ycunuress, o cyTH siBisieTcs (POKyCHUpPYIOLIEH TMH30M 1715 3BYKa.

[Toaromy ycumuTenn uMeroT noirycepudeckyro Gopmy(KymoIbHYO).

DOHeprus, cOOpaHHas CO BCEH MOBEPXHOCTHU KymoJa OKYyCHPYETCs B 3aJaHHOM TOUKE, 3a CYET HTOr0 aMIUIUTY/a CUTHAIA B (DOKYCE 3HAUYUTEIIbHO BO3PACTAET.
Bropu4HbIii pe3oHaTop

Cnymars 1 pa3innydaTh CUTHaJIbI 4acToT 9.2-16.35 'l 4enoBeKy HEBO3MOXKHO.

[ToaToMy uX MepeBOAAT ¢ IOMOIIbIO BTOPUYHOTO pe30HaTOpa B OoJiee y100HbINH YaCTOTHBIN AMAIIa30H.

BropuuHslif pe30HaTOp yCTaHABIMBAIOT B (JOKYCE MEPBUYHOIO MH(PPA3BYKOBOI'O pe30HATOPA.

YacroTa BTOpMUHOTO pe30HaTOpa JI0JIKHa ObITh KpaTHA 4acTOTaM MH(Pa3ByKOBOTO CUTHAJIA.

BropuuHslif pe3oHaTOp JOKEH OBITh JOCTATOYHO MIMPOKOMOIOCHBIM HITM MX JIOJIKHO OBITh TpH/ceMb (IT0 OTHOMY Ha KaXJIyl0 4acTOTYy).

[IpuBeneM HOMUHANIBHBIN P TUIIOPAa3MEPOB BTOPUUHBIX PE30OHATOPOB U MX YACTOT.



Tabnuia 2 BropudHbie BO3MyIIHBIE pe30HATOPBI(HA 1/2 NITMHBI BOJIHBI).

apamer [TepBuuHbIit BT. pesonatop  BT. pezonarop BrT. pezonarop BT. pesonatop  BT. pesonarop  Brt. pezonartop
P p pe30HaTop Tl TUM2 THMn3 tun4 THIS TUIO
;I(?;E;T ;)1 T 9,2(37,28) 18,4(18,6) 36,8(9,3) 73,6(4,6) 147,2(2,33) 294,4(1,17) 588,8(0,58)
;ﬁ‘ﬁ;ﬁfi‘d )2 Az 10,3(33,30) 20,6(16,6) 41,2(8,3) 82,4(4,2) 164,8(2,08)  329,6(104)  659,2(0,52)
IBI(‘:‘J‘I’E;T; )3 > Tu(flmna 10,9(31,47) 21,8(15,7) 43,6(7,9) 87,2(3,9) 174,4(1,97) 348,8(0,98) 697,6(0,49)
Yacrora 4 I'u(/dmuna BonubM) 12,25(28,00) 24,5(14,00) 49(7,00) 98(3,50) 196(1,75) 392(0,88) 784(0,44)
ESJ:E;T; )5 Tu(Jinmnna 13,75(24,95) 27,5(12,5) 55(6,2) 110(3,1) 220(1,56) 440(0,78) 880(0,39)
;Isﬁflifid)é B 15,4(22,27) 30,8(11,1) 61,6(5,6) 123,2(2,8) 246,4(1,39) 492,8(0,70) 985,6(0,35)
ESJ:E;T; )7 , Tu(dnuna 16,35(20,98) 32,7(10,49) 65,4(5,2) 130,8(2,6) 261,6(1,31) 523,2(0,66) 1046,4(0,66)
Pasmep nomysosHosoro 10,49-14-18,6 5,2-7-9,3 2,6-3,5-4,6 1,31-1,75-2,33  0,66-0,88-1,17 0,33-0,44-0,58  0,29-0,22-0,33

pe3oHaTopa, M

YewMm Ooutbliie pe3oHaTOp, TeM 3((HEeKTUBHEE OH OCYIIECTBIISIET MPeoOpa3oBaHUe U YCUIIEHUE CUTHATIA.
BropuuHsie pe3oHaTOphI BhiIEe 6 THIA MPAKTUYECKH HE UCIOIB3YIOTCS.

IToJiocTh /19 HACTPOMKH pe3oHATOpPA.
ITocne mocTpoiiku Kymosa, st TOYHONH HACTPOMKH pe30HAHCHOTO YCHIIUTEINS Ha YaCTOTY IPUHUMAEMOM BOJIHBI HYXKHO HOJCTPOUTH 00BEM KyIIoJa.
JlenaeTcst 3T0O ¢ MOMOUIBIO KOJIOAEB WK CHEHATbHBIX KaMep(HHUI), 00BEM KOTOPBIX MOKHO U3MEHUT..

IIpuém Moay/IMPOBAHHBIX CUTHAJIOB.

Tak kak yacToTa Hecyllel CUrHaia HU3Kasi, TO NIyOuHa MOAYJIAIUM nostydaercs 6onee 33% (B nupamuge Xeorca 9,2-16,35 I'n) .
To ecth, yacToTa cCUTHAJA OTKJIAHIETCS OT Hecyier Ha 33%.

Jlnst mpuéma MoTy TMPOBAHHBIX KOJIeOaHUI aHTEHHY HEOOXO0MMO J1e1aTh 0oJiee IMPOKONIOIOCHOM.

JUJ1st 9TOM 1IeN aHTEHHBI CTYTIEHYAaTO CBOISATCS 0€3 HCIOTb30BaHHS KaMEHHBIX 3aMKOB, TaK KaK 3aMbIKaTh AHTEHHBI HEJIb31.

B pe3ynbrare Haj aHTEHHOMN Wi €€ YacThio 00pa3yeTcsl TPeYTroNbHbIN 0e33aMKOBBIN MPOQUIIH.



Puc.71 Cxema npo¢uiist aHTEHH 711 MOAYJIMPOBAaHHBIX CUTHAJIOB.

Kaxaplii mocneayronuii ciioil BHOPaTopoB JeliatoT 00iee KOPOTKUM.
B pe3ynbraTe kaMeHHbBIE CIION aHTEHHBI HAIIOMUHAIOT CTONKY KAMEPTOHOB YIIOKEHHBIX IPYT Ha Apyra.
HwxHMT KaMepTOH B TaKOH CTOIKE, UMEET HAUMEHBIITYI0 YaCTOTY BO30YK/ICHUS, BEpXHUN HAUOOJBIIIYIO.

IIpumep 1. UudpasBykosoii npuéMHuK Ha 12.25 I'n. Mukensl, I'penns.
Koopaunarsr: [lnpota:37°43'36.61"N Honrora: 22°45'12.17"E

PaccmoTtpum kiaccuueckuid, OueHb IpeBHUHN, HH(Ppa3ByKoBO# MpuéMHUK Ha yacToty 12.25 ', Haxomsmieiics B ['penuu, Bo3Jie ApEBHUX pa3BaaIuH MUKEH.
ApXe0JI0TH Ha3bIBAIOT €ro- rpoOHuUIEe ATpes.
Y auBHUTENBHOE CBOMCTBO apX€O0JIOTOB HA3BIBATH TPOOHHUIIAMH BCE, UYTO OHH HE MOTYT OOBSICHUTD JIFOIsIM !



Puc.72 Cxema nmon3zeMHOro KaMepTOHHOTO HH(PA3BYKOBOro MpuéMHHUKA Ha yacToTy 12.25 I'..

fm = 1

Macwrat g meTpax
20 a0

[IpuéMHHK COCTOUT U3 OCHOBHBIX YaCTEM:

-IIInpokonos0cHON aHTEHHBI JUIMHOIO 36 METPOB,7 M MEX]Y ITUIIOJISMHU, YTO MI€ATbHO COOTBETCTBYET IPUHUMAEMOM BoJIHE YacToTon 12.25 T'n.
-Cornacyroniero mejxeBoro yCTpoicTBa -CTOMHOHA(KOPUIOP ).

-MemMOpaHHO#H KaMEHHOM TIIaCTUHBI.

-1IInpokonos0cHOro KaMepToHa, C PE30HATOPHBIM KOJIBLIOM, BCTPOEHHBIM B CEPEIMHY KYIOJIa.

-Kamennoro kymnona quamerpom 14 METpOB y OCHOBAaHUS, YTO COOTBETCTBYET 1/2 /yinHE 3BYKOBOM BOJIHBI B BO3/AyXe A7 yacToThl 12.25 I'm.
-Pe30HaTOpHON MOJIOCTH € IBYMSI KOJOALIAMHU



Puc.73 Cxema mo3eMHOro KyrmoJbHOTO 00bEMHO-KaMEPTOHHOTO HH(PA3BYKOBOTO MPUEMHIKA MUKEHCKOTO THIIA.

~ BepxHaa vacTk kynona
" The top of the dome

LHnpokonornocHsIn
. -5 = KaMepToH
MemOparHas nnuTa | = — broadband tuning fork
membrane plate -

. HWKHSA YacTe Kynona
%, The lower part
‘of the dome

matchihg"devme

[pomoc (AHTEHHbI)
Dromos (Antennas)
Huwapoun BJT. IIHPOKO. Yacmy LY http Hsaftelectro.rufsciracco.htmi, 2013 2.

Kynon coOpan 13 o4eHb KaueCTBEHHOW KAaMEHHOM KITaJIKH.



OH He UMeeT YKpaleHH U OTBEPCTUH I UX KPEIUICHHUSI(TUITMYHO JJIS1 TEXHOCOOPYKEHHIA).
KTo 31ech ObLI, 3HAaeT, HACKOJIBKO 3/1€Ch XOPOIIask AKYCTHKA.
Pe3onaropHas monocts npeaHa3HaueHa i TOYHOH HACTPOMKH pe30HaHca MyTéM YBEIHMUSHHS WM yMEHBIICHUs e€ 00bhEMa.

Puc.74 Bun noizemMHoOro Kymnosia

ERAHADaA B. XyTopcKon

-

doto A.B.XYTOpPCKOro, pa3MeIleHO C pa3pelieHns apTopa.

Huxkakux rpoOHUI] 1 COKPOBHII 37€Ch HUKTO HE HaX0AW1 (3TO MU(DBI TPUIyMaHHBIE UCTOPUKAMHU).

Jlroau, HaxoIUBIIMECS B 3TOM KYIT0JIe, OTIMYHO CIIBIIIAIN Nepeiady JaHHbIX ¢ MUpaMHIbl XeoIca.

B nentpe 3ana HaxouIICs BTOPUYHBIN pe30HATOP, KOTOPBIN 3(pPeKTUBHO Mpeodpa3zoBbIBa HHPPA3BYKOBYIO BOJIHY B 3BYK.
Bxon B mpuéMHHK HE HMeeT HUKAKUX 3all0pOB M OCEH JUIsl IBEPHU HIIM BOPOT, 3TO MPOCTasi KaMEHHas I1eb.


http://khutorskoy.ru/travel/greece/mikeny/index.htm
http://khutorskoy.ru/travel/greece/mikeny/index.htm

BopoBarts 311ech ObLIIO HEuero.

Puc.75 Tlpoxon B kymou (IeeBoe COoryiacyroluiee yCTpOruCTBO).

© Anapeit B, XyTopckod

Dot1o A.B.XyTOPCKOT0, pa3MEIIEHO C pa3pEIlEeHNs aBTOPA.



http://khutorskoy.ru/travel/greece/mikeny/index.htm
http://khutorskoy.ru/travel/greece/mikeny/index.htm

Bu Ha npuémHbIe aHTEHHBI JUTMHOIO 36 METPOB, COOPAaHHBIX U3 OOJIBIINX KaMHEH

Puc.76 Bxon B nuH(pa3ByKoBOil NPHEMHUK U IPHEMHBIE aHTEHHBI

e 7 YR i

-l

L . : N "’ J o l-
Dot1o A.B.XyTOPCKOT0, pa3MEIIEHO C pa3peEIleHNsI aBTOPA.

31ech BUTHO HAJ BXOJOM B MPUEMHUK OKHO B JOpME MUPAMUJIBL.

Takue okHa OOBIYHO AENAIOT B BUJE apOK UMEIOIIUX 3aMOK, a 37IeCh C/CJIaHa B BUJIE TPEYroIbHUKA(0e3 3aMKa).

DTO CUIBHO OCIIA0NISIET KOHCTPYKIUIO OKHA.

OOpaTtuTe BHIMaHHE, YTO pa3Mep OKHA OOJIBIIIE YEITOBEYECKOTO POCTa.

TonbKO HE TOBOPUTE, YTO CTPOUTENN HE 3HAIM aPOYHBIX KAMEHHBIX 3aMKOB, BEJIb KYIIOJ OHU COOpai UA€aIbHO.

BEITSHYTEIN TPEYrodbHUK HAJ BXOJIOM HCIIOIB3YETCS ISl PACIIUPEHHS ITOJOCKHI MTPOITYCKAHUS aHTCHHBI(ITUPOKOIOJIOCHBIH KAMEPTOH).


http://khutorskoy.ru/travel/greece/mikeny/index.htm
http://khutorskoy.ru/travel/greece/mikeny/index.htm

3910 TOBOPHUT O TOM, YTO JaHHBIN HpI/IéMHI/IK IMpUuHUMAJI MOI[y.]'IPIpOBElHHLIfI CUTHaJl, TO €CTh TOHAJIHLHBIN Ha60p u3 7 9acToT..

Puc.77 Bun Ha npu€MHUK CBEPXY
S b ' L By

-

JlaHHBI TPUEMHUK MOXHO Ha3BaTh KJIACCHYSCKHIA, B 00IIIEM Kak M BCE B IpeBHEH [ pennu, OH WcallbHO pACCUNTaH Ha 3BYKOBYIO BOJHY B 12.25 I'm.
Ocob6enHo BrieyatisieT 14 MeTpOBBIN KyIOJI, OH HA€aJIeH A7 28 MEeTpOBOI 3BYKOBOI BOJHBI cO37/aBaeMoii mupaMu10ii Xeorca.
[TocTpouTh Takoi Kyrmoma ObUTIO YPEe3BBIYAMHO CIOKHO.



IIpumep 2. Uuppa3pykosoii npuémauk Ha 12.25 I'u. Kepusb.
Koopaunatsr: Hlupora: 45°22'26.57"N [loarora: 36°31'34.38"E
Coobmmn: Anexceit I'aBpum, gavrishan@gmail.com.

Apxeonoru Ha3pIBatoT ero- Llapckuii Kypran (rpo6aumia Mutpuuara).

Puc.78 Cxema BeptrkanpHOro paspesa Llapckoro kyprana.

Puc.79 Cxema pa3pesa, Bua cepxy, Llapckoro kyprasa.

[TapameTpsl MpUEMHHMKA!

-AHTEHHBI ITUHOIO 36 METPOB.

-Cornacyromiero ycTpoicTBa B BUI€ CTYIIEHUATON IIeNM (aHaJIOTUYHOE €CTh B MUpaMuJie Xeorca. CM.puc.29).
-1IInpokonos0cHOro KaMepToHa, C PE30HATOPHBIM KOJILLIOM, BCTPOSHHBIM B KYITOJL.

-Kynona n3 12 otnenpHbIX KOJIEL.

-Bropuunoro pezonaTopa (TIoXuIieH)



Puc.80 Bxox 1 B Ha aHTEHHEI.

[[IupoKomoNIOCHBIN KaMEPTOH MOJIOKEH HEMOCPEACTBEHHO HAa IPOMOC(aHTEHHY), 0€3 MPOMEKYTOUHONH MeMOpPaHHOW TUTUTHI.
Kaxapiii ciioii kaMepToHa UMEET HACTPOIKY, B BUJE MIAIIEK, KOTOPhIE MOXKHO CTaYUBAaTh.
Ha ¢ortorpaduu HIKe XOPOIIO BUIHO, YTO YacTh CIOEB CTAUMBAIIH JJIsi HACTPOMKM KaMEepPTOHA Ha HY>KHYIO 4acTOTY.



Puc.81 Bug Ha mIMPOKONOJIOCHBIN KAMEPTOH U COTJIACYIOIIEE YCTPOMCTBO..

T ’ . y : -

Bubparopsl kaMepToHa epBOHAYATHHO OBLITN HE 3aMKHYTHI.
Ho, x coxxanenuro, mociue pecraBpanuu 1865 roga 1pomMoc TOCTPOUIN CBOAOM, KOTOPOTO TaM HUKOT/Ia HE OBLIIO.
Tak apxeoyory UHOT/AA MOPTAT Ha4aIbHBINA BUJ] TEXHOCOOPYKEHUH CBOUMU (DaHTAZUSIMH.



Puc.82 Bun Ha kymoun coctosiuuii u3 Habopa KaMEHHBIX KOJIEI.

KoHcTpykius Kymnosa nmo3BoJisieT pe30HUPOBaTh Ha 12 pa3iauyHbIX YacTOTaX..
JlnameTpsbl Kojel JOJKHBI ObITh KpPAaTHBI ITMHE IPUHUMAEMOM 3BYKOBOW BOJIHBI.

**********************HOHOHHI/ITCHBHa}I I/IH(l)OpMaIII/Iﬂ:****************************

OcHoBHas crarbs "Lapckuit kyprad (I'pooauma Murtpuaara.)"



http://softelectro.ru/megalit/tlsru001/tlsru001.html

IIpumep 3. Unppa3pykosoii npuémMHuk. c.Me3ek, r.Ceuinenrpaa, boarapus.
Koopaunarsr: [Iupota: 41°44'5.87"N Jloarora: 26° 6'6.41"E
Kynonbnas rpo6Huna 61u3b Meseka.

Uto0ObI HE 00MKATh apPXEOJIOTOB CBOMM HE JIOBEPHEM s B3sJI TOT MpUMeEp "HACTOSIICH IPOOHHIIBI .

DT0 OAMH U3 YHUKAJIBHBIX CIy4aeB, KOTJa B TAKMX COOPYKEHUSIX ObLIN HAlICHBI 3aXOPOHEHHUS.

I'poOHuUIIa OBLTa OTKPBITA COBCEM CIIY9aliHO MECTHBIMU KuTesiME B 1931 T.

OTo0 camas 00JbIIas U OJIHA U3 HauOOJIee MHTEPECHBIX U BHYLIUTENIbHBIX KYMOJIbHBIX TPOOHUIl MUKEHCKOTO TUIIAa BO DpaKkuH.

OHa 1earMKoM coxpaHuiach B CBOEM OPUTHHAIBLHOM BHUJIE.

W3cnenoBana ycpmanbHuia 6su1a mpod. bornanom ®uiaoBbIM — BUTHBIM 0OJITapCKUM apXe0JIOrOM U IMOJIUTUKOM, IpeMbep-MUHUCTpOM bonrapuu B 1Byx
IpaBUTENbCTBaX B nepuos 1940-1943 rr.

B rpo6uuiie Ob1TH HaliIeHBI 3aXOPOHEHHUSI, 30JI0ThIE YKPAILIEHUs, CTaTy3TKH, IPeIMEThl 00MX0/1a.

3axOpOHEHHS JaTUPOBAHBI 4-2 BEKOM JI0 HAIlIEH APHI.

Oty uH(popManKIo Bl HailIETE B IFOOOM CIPAaBOYHHUKE apXE0JIora.

DTO0 KaK BbI IOHUMAETE MO3BOJISIET apXE0JIOTOM TOBOPHUTH, uTo Llapckuii kypran u rpoOHHUIAa ATpest ObUI pa3rpadiieHbl (XOTS CBUACTEIBCTB 3TOMY HET).
Bot otuer bornana ®@unosa onybnukoBaHHbIi B "3BecTrs Ha bhiarapckus apXxeoaornyeck MHCTUTYT, ToM. X[,gactp 1, 1937."

Tak BOT, U3 oTuéra PuUIIoBa CIEAYET:

-1. 3axopoHeHus 4-2 B. 10 H.3. HE UMEIOT OTHOIIECHHS K CTPOUTEIBCTBY 3TOI0 COOPYKEHUS, OHH ropas3io 0oJiee mo3aHue (€CTh BECKHE OCHOBAHUSA).
-2. 10 3TOT0, 3TO COOPY>KEHHUE JI0JIT0 UCIIOIb30BAIOCHh KaK MOI3€MHOE CBSITHIIUIIIE.

-3. mepBOHAYAIbLHOE 3aXOpOHEHUS (T.€. JIJIs1 KOro OblIa MOCTpOeHa rpoOHUIA) ObUTH pa3rpadlieHbl paHee (T.e. HHYEero He HAIllIu ).

-4. IO apXUTEKTYpPHBIM MPU3HAKAM 3Ta TPOOHHIIA OTHOCATCS K 12 B 10 H.O.

OuUI0B MYYUTENHHO JOJITO UILET JOKA3aTeNbCTBa 00Jiee paHHEro pa3rpabiieHusi TPOOHHUIIBI, HO HE HAXOJIUT.

B pe3ynbrate rpoOHUIy JaTHpPYeT 4 BEKOM JI0 H.3.(XOTSI 3TO HE BSIKETCS ¢ APYTUMH (DakTamm).

TakuMm 00pa3oM MpuMeHsieMasi B apXEeOJI0THH MOTHIIbHAS JATUPOBKA BHOCHUT OOJIBIIYIO ITyTAHUITY B HCTOPHUIO ITUBHIIU3AIUH.

IToxaxeM HECKOJIBKO PUCYHKOB U3 JToKJana bornana ®@unosa:
CtpykTypa UMeeT TUIIMYHBIN BU KAMEHHOT'O IIMPOKOMOJIOCHOTO MPUEMHHUKA.
O6muras nnmuHa nipeBbImaet 30 MeTpoB.


mezek.pdf

Puc.83 Cxema FpO6HI/II.IBI B Meseke.
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AHTEHHEBI HpI/IéMHI/IKa CICIIaHbI 0e3 KaMEHHOTO 3aMKa.



Puc.84 Bxon B rpobHuity B Meseke.




Puc.85 Kopunop k cornacyroiiemy yCTpOHUCTBY.

Kymon cioxeH u3 kauecTBeHHO 00pab0TaHHOTO KaMHS.



Puc.86 Knaaka kynoua.

B kymosne ecTh MOMHOTENbIN NPSIMOYTOIbHBIM KAMEHHBIN Pe30HATOP U 1Ba CAMMETPUYHBIX PErYIUPOBOYHBIX KOJIOALA.



IToJ10:xeHNe KynOJBbHBIX 00bEMHO-KAMEPTOHHBIX HH(PPa3BYKOBBIX NPUEMHHUKOB OTHOCHTEJIBLHO MUPaMHUAbI Xeorca.
Tak Kak NPUEMHUKN UMEIOT CIABOEHHBIN JUIIOJb, TO CYIIECTBYET ONTUMAIBHOE MOJI0KEHUE MPUEMA BOJHOBOIO CUTHAJIA.
B npuBen€HHBIX TpUMeEpax BCE aHTEHHBI PACIIONararoTcs Mo/ YoM 35 rpajycoB K HallpaBJICHUIO Ha MUpaMuay Xeolca.

Puc.86 1 ITonoxxeHust aHTEHHBI(POMOCa) OTHOCUTENILHO HANpaBJIeHUs Ha mupamMuay Xeorca, st Llapckoro kyprana, Kepusb.

N

Thoelos Tomb Qf "i\/ﬁthﬁdatcs
SCIROCCO Catalogue N VFDual




Puc.86 2 IlonoxxeHust aHTEHHBI(IPOMOCA) OTHOCUTENILHO HAIIPABJICHUS Ha MUpaMuAy Xeorca, s rpooHuIsl B Meseke, bonrapusi.

= Tholos Tomb Mezek

R B SCIROCCO Catalogue N VFDbgl
P 41°44'5'87°N, 26°6'6.41"E
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Puc.86 3 IlonoxxeHust aHTEHHBI(APOMOCA) OTHOCUTENILHO HANPABJICHUS Ha MUpaMUAy Xeorica, Uit rpoOHuUIsl ATpesi, Mukensl, [ 'perus.

Treasury of Atreus 4

SCIROCCO Catalogue N VFDgrlsARGO.
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Yro HaTAJIKUBAET HA MBICIIb, YTO U APYIHE aHTCHHBI JJOJDKHBI PACIIONAraThCs IO TAKUM YIJIOM K HallPaBJICHUIO HA UCTOYHUK WH(pPa3BYKa.

5.2.1.2 bapabanHble 00bEMHO-KaMePTOHHbIC HHPPA3BYKOBbIEe IPUEMHHUKH.
DTH ABYXATAKHBIC MPUEMHUKH UCTIOIH30BAIH OapaOaHHbBIE TIOJJ36MHBIC YCHIINTEIH, Ha KOTOPBIX BO3BOIMIN BTOPOU ITAKX.

Bropoii aTax npeacTaBisia 00bEMHBIN pe30HATOP C KAMEPTOHHOM aHTEHHOH M YCUJIMTENbHOM 3BYKOBOM KaMepoii.
[Tpuémunkyu Takoro Tuna crponaa Tpunoasckas KynbTypa.

5.2.1.3 CkanbHbIe 00bEMHO-KaMePTOHHBIE MHPPa3BYKOBbIE IPHEMHHUKH.

B cxanbHBIX NpUEMHUKAX AaHTEHHOM SABJISIETCSA BBICTYMAKOIINANA CKaJbHBIN IJIACT.
Cpe3 3Toro KaMeHHOTO IJIacTa J0JDKEH OBITh PACIIONIOKEH MO/ YIIoM B 35° K HalpaBJIeHUIO Ha UCTOUYHUK MH(Pa3ByKa.



Puc.87 [lonoxxeHre KaMEHHOTO IJIacTa OTHOCUTENILHO HCTOYHHUKA HH(PA3BYKA.

Source
MCTOMHUK

B kpato macra Belpe3aeTcs LIMPOKOIOIOCHBIN TpanenenJalbHbIi KaMEPTOH.
KaMmepToH coequHsIeTCsl C pE30HATOPOM Yepe3 LIEJIEBOE COMIACYIOIIEE YCTPOUCTBO.



Puc.88 Bun IMHAPOKOIIOJIOCHOTO KaMCPTOHA C pE30OHATOPHBIM KOJIBIIOM, BBIPC3aHHOTO B KAMCHHOM ILJIACTC.

Huiwapour B.JI. ITHPOKQ. Jacme 1.
A http fisoftelectro.russcirocco.htmi, 2013 2.



Pe3onaTopHO€E KOJIBIIO NIMPOKOIIOIOCHOIO KAMEPTOHA BCTPAUBAIOT B KYITOJIbHBIM PE30HATOP.

JIOCTOMHCTBOM TaKUX MPUEMHUKOB SIBJISETCS IOCTATOYHO OOJIBIIIAas MOLTHOCTh CUTHAJIA MOJTyYaeMOi ¢ aHTEHHBI(CKAJIbI).

[ToaTomy KymoJ pe3oHaTopa MOKET ObITh HEOOJIBIINM, T.€. MOXKHO MCIOJIb30BaTh BTOPUYHBIN PE30HATOP KPATHBIN JIJIMHE IPUHUMAEMON BOJIHBI.
BHyTpu Kynosna aenaroT peryJaupoBOYHBII KOJIOAEL AJis OACTPOMKH YacTOThl pe30Haca KyIoJa.

Takue npuEMHHUKU CTPOMIIMCH Ha HEOOJIBIINX IPEYECKUX OCTPOBAX, TAK KAK CTOMMOCTh UX IOCTPOMKHU HE BBICOKA.

I'nmaBHast mpobiemMa 3aKioyanach B HAX0XKJIEHHE HYKHOI'O CKJIBHOT'O BBICTYIIA, HA KOTOPOM KOHIIEHTPUPOBAIach HHPPA3BYKOBAsI SHEPIHsL.
Ecnu npuémuank HaunHa paboTaTh, TO B CKAJIBHOM BBICTYIIE J€NalId HECKOIBKO MPUEMHHUKOB, TAK KaK X BMECTUMOCTh ObllIa HEBEJIHKA.
Yacro B BepHUIMHE KyIIOJIa JEJIaI CIyX0BOE OKHO, KOTOPOE MTO3BOJISUIA YBEJIMYUTh YUCIIO CIYIIATEIICH.

IIpumep 4. CxajabHbIi 00bEMHO-KAMEPTOHHBIM NPUEMHHUK HH(PA3BYKOBOH JHEPIUH.
Kedanonus, ['perus

Koopaunatsi: 38° 7' 48.12"N, 20° 32' 40.04"E.

Apxeonoru Ha3piBaroT: [llaxTHBIe TPOOHUIIEI MUKEHCKOTO TIeproja - MasapakaTa (Mazarakata)



Astop:Fa (http://commons.wikimedia.org/wiki/User:F%C3%A6?uselang=en)
Ucrounuk: http://commons.wikimedia.org/wiki/File:Mazarakata Tombs Fae338.ipqg



http://commons.wikimedia.org/wiki/File:Mazarakata_Tombs_Fae338.jpg

BryTpu Haxoauics HeOOIBIIONH BTOPUYHEIN pe30HATOp (TUM3) C PEeryIUPYIOIIM KOJIOIIEM.
Kymon nmen BepxHee CIryXOBO€ OTBEPCTHS ISl BBIXO/A 3BYKA.

Pe3onarop coeanHAICs ¢ aHTEHHOW(APOMOCOM) C TIOMOUIBIO IIEJIEBOTO COTIIACYIOIIEr0 YCTPOCTBA.
B stom npumepe Ha ckaiie 0bu10 TocTpoeHo Oonee 10 mpuéMHUKOB.

Cpe3 ckaibl 3/1€Ch TOXKE PacoOKEeH oA yIiIoM 35 rpalycoB K nupamuae Xeorca.

Puc.90 Yron mexay cpe3oM CKaslbl M HaIPaBJICHUEM Ha NUPaMHUAY Xe€oIca..

nupamuaa Xeonca



5.2.2 O0béMHO-HaCKAIbHBbIE HH(PPA3BYKOBbIE HH(POPMANMOHHbIEC PUEMHHUKH.

OO0BEMHO HACKAIbHBIC MPUEMHHUKH B OTIMYHE OT 00BEMHO KAMEPTOHHBIX TPUEMHHUKOB, OOBIYHO CTPOSITCS HAa TIOBEPXHOCTH 3EMITH.

Onu He UMeIoT JpoMoca(II0I3eMHON aHTEHHBI).

Posib aHTEHHBI BHITIOTHSIET HEOHOPOJHOCTh CPE/Ibl paclpocTpaHeHusI HH(Ppa3ByKa pa3ioM, XpedeT, Topa, peka.

Hamnpasnenue HeOJHOPOHOCTH JOJKHO pacronaratbes moj yriioM 20-60° k uicTouHUKY HH(ppa3ByKa.

To ecTh MOCTPOUTH TaKOW MPUEMHHUK BO3MOXKHO TOJILKO B MECTAX, TJi€ HHPPa3BYKOBBIC BOJHEI OT HICTOYHHKA CHTHAIA KaK-TO KOHIIEHTPUPYIOTCS.
[IprmepoMm 1ceBIOKYIOIbHBIX MPUEMHUKOB Ha F€OJIOTUYECKOM pa3ioMe SIBISIOTCS TYMYIIYChl ATpycKOB BOM3u r.Uepsetu B Utanuu.

31ech MHOKECTBO MPUEMHUKOB BBITSIHYJIOCH JINHUEW B HAIIPABJICHUH T'€0JIOTMYECKOTO Pa3ioMa.

OcHoBHOH 3a71aueit AJi MOCTPOMKH 00bEMHO HACKAJIbHBIX TPUEMHUKOB SIBIIIETCS OOHAPYKEHHsI MECTa KOHIICHTPAIIMN UH(PPA3BYKOBBIX BOJIH Ha €CTECTBEHHBIX
MOHOJIUTAX.

[Tocne oGHapyKeHHs TAKOTO MECTa YCTaHABJIMBAIOT TYMYJyC, JOJIbMEH WK MacTaly.

Haubonee nmpocTo 3Ta 3a7a4ya pemaeTcst B TOPHOM MacCHBE.

3/1ech HY>KHO MPOCTO HAWTU TOPHBIN XPeOET PacloNOKEHHbIN MO/ HYKHBIM yIJIOM K UCTOYHUKY UH(pa3ByKa.

Ha sTom xpebTe Ha 3a4MILEHHYIO 10 MOHOJINTA IUIOIIAAKY CTaBST JOJbMEH.

TymyJtye- 5TO KpYIHBIH IICEBIOKYNOIBHBIN MPHUEMHHUK, KOTOPBIA (hOKycHupyeT HH(PPa3ByK Ha MOJT U MOTOJIOK TYMYITyca.
JloJIbMeH - 3TO He0OJIbII0N 00BEMHBII BTOPUYHBIA PE30HATOP YCTAHABIMBAEMBII HAa TOPHBIX XpeOTax MM BO3JIE KPYITHBIX PEK.

Macraba- 5T0 KaMeHHBIN TpaneuenJalIbHbIN NPUEMHHK, POKYCHPYIOLINI HHPPA3BYK HA HEKOTOPYIO TIyOUHY MO/ CBOUM OCHOBaHHEM.

5.2.2.1 TymyJycsl- uHGPa3ByKOBbIe 00bEMHO-HACKAJIbHbIE NCEBIOKYNOJbHbIE IPUEMHUKH.

OTO0 KpyIHBIE IICEBAOKYIIOJIbHbIE IPUEMHHUKH, KOTOPHIE CTPOUIIN HAJl ECTECTBEHHBIMHU CKaJIbHBIMU MOHOJINTAMHU.
IIceBnokymyi TyMyiyca IpeAcTaBiIsieT COO0M KaMEHHYIO MIIH 3€MJISTHYIO IIOIYC(EpUUYECKYIO JIMH3Y, Pa3MEIIEHHYIO HaJl KAMEHHBIM LIWJIMHPOM.
IceBnokymoun ¢pokycupoBasl HHPPa3BYyK Ha MOJ U MOTOJIOK TYMYJIyca, B KOTOPOM OOBIYHO OBIIM BCTPOEHBI MPUEMHUKH HH(PA3BYKa.



Puc.91 IlceBgokymon Tymymnyca.

Kaxk cuuraercs, TyMyJIyChl CTPOUIIN 3TPYCKHU.

[TpuéMHMKYN TOCTPOCHHBIE B TYMYJIycax MOYXHO Ha3BaTh BEPIINHOW MH)KEHEPHOU MBICIIH B MH(PPA3BYKOBOM MPHEME YHEPTUH.
PaccmoTrpuM npocrenimi AByXKaMepHbIi IPUEMHUK TyMyiaca Peronunu- I'anaccu.



Puc.92 JIsyxxamepHbIii HH(PpPa3BYKOBOI MPHUEMHHUK C KOMIIEHCAIIUEH IIyMa.
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[Ton xymosn(pedekrop) TylymMyca MOMENA0T MeTIeBOi BUOPATOp C IBYMSI CAMMETPUYHBIMH PE30HATOPHBIMU KaMEPaMH.

Pe3onaTopHble Kamepbl 0OBIYHO BRIPYOJIEHBI B CKajle MOHOJUTA, @ aHTEHHBI(JIPOMOCHI) YaCTO CIEIaHbl U3 TECAHOTO KaMHS.

B onny Kamepy nmomeniaro Tpu KaMEHHBIX MPSMOYTOJIBHBIX pe3oHaTopa(capkogara), HACTPOCHHBIX Ha YacTOTHI NEepeJaTunKa.

Bropas kamepa 6e3 pe3oHaTOpOB, C AJIEMEHTaMU HaCTPOUKHU pe3oHaHca(00bEMa).

Kameps! pabotator B mpoTHBOda3e, Tak Kak pacroloKeHbl Ha TPOTHUBOIOIOKHBIX JUITOJISX.

IlepBas kamepa Bo30yXJaeTcsl Ha YacTOTe NepeAaTyrka HH(pa3ByKa IUIIOC IIyMOBasi COCTABJIAONIAs], BTOpasi kKamepa Bo30yKAaeTcs Ha IIyMOBOU



COCTaBJIAIOLIEH.
B pe3ynbrare npoTuBo(a3zHOCTH, B KOPUAOPE APOMOCA CUTHAIIBI BBIYUTAKOTCSI, U OCTAETCS TOJIBKO CUTHAJI C IepeaTyika Hdpa3Byka.
[Toncrpoiikoit 00bEMa IIyMOBOW KaMepbl JOOMBAIOTCS XOPOIIeH KOMIIEHCAIINY IIIyMa B TIEpEIaloIeM CUTHAIIE.

B xopugope apomoca pacrosiarato BTOpU4HbIE PE30HATOPHI B BHJIE MPSMOYTOJIBHBIX KAMEHHBIX TyMO(capkodaroB), pe30HaHCHBIX KaHaB, PE30HAHCHBIX
COCY/0B.

Puc.93 Tunuunselif BUJ AByXKaMEpPHOTro MpUEMHUKA BHIPYOJIIEHHOTO B CKaJIe U HAKPBITOTO KYIIOJIOM.

Ha ocHoBe ABYKAMEPHOI'0O KOMIICHCAIITMOHHOT'O HpI/IéMHI/IKa Ha TpU OCHOBHBIX YaCTOTHI JACJIaJIn HpI/IéMHI/IKI/I Ha CCEMb 4aCTOT.



Puc.94 Tpéx/CemuuacToTHbIN MpuEMHUK. [ poOHUIIA ITUTOB U Kpeced.

CMoOTpHTE KaKk T€HUAIbHO MPOCTO BCE paboTaeT:

-aHTEHHA JIPOMOC, KOTOpasi 3aKaHYMBAETCs JBYMs KaMepaMH CUTHAJIbHON M KOMITEHCAI[MOHHOM, IPUHUMAET CUTHAJ OT pedIiekTopa(Kymnosa);
-Jlajiee UJIeT Corjacyrolee yCTpoicTBO(CTOMUOH), B BUJIE KOPHI0pa OrPaHUUYMBAIOIIET0 IPOCTPAHCTBO PacIIpOCTPAaHEHHsI BOJIHBI,

-Jiajiee uaeT BECTUOIOIb C TeMsl PE30HATOPHBIMHU KaMepaMy HaCTPOEHHBIMU Ha TPU OCHOBHBIE YaCTOTHI IT€pEIaTUNKa;

-B K&XJOM YTy BECTHOIOJIS pacIOI0KEHO M0 TPU MPSIMOYTOJIbHBIX PE30HATOPa, HACTPOSHHBIX Ha JIOMOJHUTEIbHbBIE YAaCTOTHI IepelaTunKa;
-B BECTUO0JIE PACIIOI0KEHBI JiBa Kpeciia s CIylaTeei;

Takol MpuEMHUK MOT IPUHUMATh KaK TPEX TaK U CEMUYACTOTHBIN CUTHAJL.



Puc.95 Bectubrons TpexkamepHoro ycunuress. [ poOHUIIA IIUTOB U Kpeced.
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~BOKPYT MMPAMOYT'OJIBHBIX PE30HATOPOB Pa3MEIA0OT PE30HATOPHBIC COCYI[LI(BTOpI/ILIHLIe pe30HaT0pI>1), KOTOPLIC npeo6pa3y}0T I/IH(bpaL’»BYK B 3BYK.



Puc.96 Pe3onaropHsie cocyabl BO3le KaMEHHBIX pe3oHaTopoB. I'poGHuia Kammana.
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Bropuunsie pe3onatopbi(cocyabl) Tun 6(588-10461"1) (cM.kymoun. npuém.), u3aaBaiu 3ByKU 4acToToi B paitone 800 I'w.
Ot0 ObLIN camble 0Jaro3By4YHble(yTOHUEHHBIE) TPUEMHUKH II0XU TUPAMHUI.

Bot mocmoTtpuTe Ha 3TH YyAECHBIE TOBOPSIINE COCY/IBI STPYCKOB.



Puc.97 BropuuHslil pe30HATOp B BUJE A0JIbMEHA.




Puc.98 BropuuHslil pe30HATOp B BUJE TOBOPSIIETO KyBIINHA.




Puc.99 BropuuHsblii pe3oHaTOp B BUJIE TOBOPALIETO JHIA (TUITMYHBINA pe3oHaTop ['enpmronbna).




Puc.100 BropuuHbIil pe30HaTOp B BHJI€ TOBOPSILETO YEIOBEKA.

B KPBIINIKAaX rOBOPSAIINX COCYA0B ACIAIN 3BYKOBEIC OTBEPCTUA, AJIA BBIXOJA 3BYKaA.

IlceBnokymosia ObUTM OIPOMHBIX Pa3MepoB, HHOT A 10 50 M B TuaMeTpe.
Yacro, eciau mpuéM B 3TOM MecTe ObLIT XOPOIIUM, B HUX BCTPAUBaJId HECKOJIBKO MIPUEMHUKOB.



Puc.101 Ilnan u pa3zpe3 tymynyca Il B UepBerepu ¢ rpoOnuneit Xmwxunsl. VII B. 10 H. 3.
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Ha pHClOl MBI BUJUM TpHU CTAHAAPTHBIX IBYXKAMCHBIX HpI/IéMHI/IKa 1 OJUH HpI/IéMHI/IK C TpéXKaMepHHM YCUIIUTCIIEM, PACIIOJIOKCHHBIX B OJHOM KYIIOJIC.

[Mpumep S. Tymyuaycel 3Tpyckoro ropaa Llepe.
Pa3BanuHbI IpeBHET0 ropojaa STpyckoB BOnu3u r.Uepserepu, Uramus.
Koopaunatsr: 42° 0'19.17"N 12° 6'10.87"E

DTy npu€MHUKHA HalTOMMHAIOT COBPEMEHHbIE KHHOTEATPbl, OHU ObLIN MOIMYJISIPHBI U KaXKaasi Ooratasi CeMbsl KMella CBOM MPUEMHHUK.

JlnameTpsl KyIIOJIOB COCTaBIsIM OT 14 10 48 MeTpoB.

BHyTpH KynoJoB pa3mMenaioch o HeCKOJIbKO MPUEMHUKOB HH(Pa3BYKa.

Kymnona onupanuce Ha BeIpyOJI€HHBIE U3 MOHOJIMTA KPYTJI0€ OCHOBAHUE.

Kymnona npencrasistor coboit peduiekTopsl hoKycupyromue HHPpa3ByK Ha MO TyMYyJTyca.



B npuémankax ucnob30Bajii HECKOJIBKO TUIIOB BTOPUYHBIX Pe30HATOPOB capkodaru(tum 3), TyMOBI(THIT 4), TOJOCKOBBIE KaHABBI(THI 5), COCYABI(THII 6).
Capxkodaru u TyMObI yCTaHABIMBAJIKNCH B PE30HATOPHBIX KaMepax, IMOJI0CKOBBIE KaHABHI B MMOTOJIKAaX, COCYABI BOKPYT TyMO.
Jlnist ciymaresield BRIpe3aiuch KaMeHHbIE Kpeciia, KOTOPbIe (PMKCHPOBAITN PACIIOIOKEHUE CITYIIIATEIsl.

Puc.102 ®otorpadus KynoabHbIX TPUEMHUKOB HA MOHOJIUTHOM OCHOBaHUH.

Kpecna Toxe BeIpyOainch U3 KaMHsI.



Puc.103 doTorpadusi KaMeHHBIX Kpecell.

[ToTonku kKaMep ycestHbl BTOPUYHBIMU Pe30HATOpaMu THMaS (cM. Tabi.1).



Puc.104 ®otorpadust moTomnka.

B sToit MecTHOCTH IpoxoauT Te0JOTHYSCKUM PpasjioM, B pE3yJIbTATC Y€TO MHOXKECTBO HpI/IéMHI/IKOB BBITAHYJIMCH B LICIIOYUKY B CEBEPO-BOCTOUYHOM HAIIPABJICHHUHU.



Puc.105 HanpasieHue Ha mupamuny Xeorca 1yt [pumepa 5.

HanpasneHue Ha nupamnay Xe(m':n



5.2.2.2 loabMeHbI- MH(PPa3BYKOBbIE 00bEMHO-HACKAJIbHbIE IPUEMHHUKH.

3710 HEOOJNBIINE PHEPTETHUECKUE TPUEMHUKN HH(PPA3BYKOBOM SHEPTHUH.

JloTbMEHBI 3BYKOBBIE YCTPOMCTBA, B KOTOPBIX HCKYCHO COYETAIOTCS IPUPOTHBIC M PYKOTBOPHBIE AJIEMEHTHI KOHCTPYKITUH.

Jlnist uX paboThl HY)KHA HEOJHOPOAHOCTD CPE/Ibl B BUIE (POKYCHPYIOIIEH BO3BBIIIEHHOCTH, KOTOpast COOMPAET 3BYKOBYIO SHEPTHIO KaK JIMH3A.

OTa BO3BHIIIEHHOCTh 00pa30BaHa pyciiaMy FTOPHBIX PEK, TOYHEE WX BOJOPA3ICIIbHBIMU BO3BBIICHHOCTSIMHU, KOTOPBIE H SBJISFOTCS 3BYKOBBIMH JIMH3aMHU.
Cama npupoja caenaia 3a CTpOUTENCH(MHKEHEPOB) OOMBIIYIO YaCTh PaOOTHI.

YTo roBOPUT O TOM, HACKOJILKO IITyOOKH OBLTH MX 3HAHUS 3BYKOBBIX TEXHOJIOTHH.

JloJIBMEH 3TO peryaupyeMoe 3ByKOBOE YCTPOUCTBO, KOTOPOE SBISIETCS ITpeoOpa3oBaresieM HH(PPa3ByKOBOH BOJIHBI B 3BYK (Ha OMHAYHAPHBIX YaCTOTAX ).
JlombMEH HMEET PEeryIupPOBOYHOE OTBEPCTHE JUISl HACTPOUKH Ha HY)KHYIO OMHAyHAPHYIO YaCTOTY.
O6bEM pe3oHaTopa MoIOMPAIOT KPaTHO JUITMHE TpUHUMaeMoi BoHbI (Tabnuma 1).



Puc.106. @010 TUIIMYHOTO HOJIHLMEHA.

JlonbMeH Kak 3ByKOBOE YCTPOMCTBO UMEET HECKOJIBKO YaCTEM:

1. Pe3onupyromuit kaMmeHb O0JIBIION Macchl (BepXHsisl IUTa). [loaToMy 10MbMeH 0€3yCIIOBHO SBIsETCS HacieqHUKoM CeilioB.

2. KaMeHHBIH TTOJTYBOJTHOBOW BO3IYIIHBIA PE30HATOP, HA KOTOPHIN MTOCTABJICH PE3OHUPYIOIINN KaMEeHb(UTOO COTJIacoBaTh, 371€Ch MHK. pAcUeT HYKEH ).
3. KameHHas nunuHaprueckas auH3a(TepeaHsis IInTa), Tpoeupyromias 3ByK BBU/IE CTOI0A, Yepe3 MopTall, Ha HEKOTOPOE PacCTOSIHUE OT JOJIbMEHA.
4. Brynka, Kak 3BYKOBOM M3JTydaTeb U PETYIATOP OMHAYHAPHOUW YaCTOTHI.

5. [MopTain, ycunuBarouuii ¥ HapaBIsIOLIUN 3BYK.

6. [IsTOuHBIC KaMHU, TSI yCTOWYMBOCTH KOHCTPYKIIMH U YIIYUIIICHUST JOOPOTHOCTH 3BYKOBOTO YCTPOWCTBA.

7. KameHHast mOJICHINKA TaIeYHUKOM WIIH KaMHSIMHU, PEPISKTOPHBIMU M TUPEKTOPHBIMU BalaMH, I KOHIIEHTPAIlUK 3BYKOBOM SHEPTUU.

8. [IpuponHas poKycHpyroIIas JINH3a, BEICOTOI IO COTEH METPOB M MIMPUHON B KMIIOMETPHI, 00pa30BaHHAs BO3BBIIIEHHOCTHIO.



9. Peka, kak HCTOYHUK OKTaBHOH Pe sHeprum.

Puc.106 1. YcTpoiicTBO 10JIBMEHA.
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Hactpoiika 101bMeHOB.
dopmoii 1 00BEMOM JOTBEMEHA TEPBOHAYATHHO 33JAI0T HYKHYIO YaCTOTY,
N3menenneM HakJIOHA TUTUT TOOMBAIOTCSI HYXKHOUM IIMPUHBI TIOJIOCHI MTPOITYCKAHUS TPUEMHUKA.

Jnst mupamuasl Xeonca Mmoayssitust coctaBisieT 33% ot Hecymei yactotsl 12.250 .



[TosTOMy ONTUMANBHBINA YKIIOH JOJDKEH ObITh IpuMepHO 33%.
DTO MO3BOJISET MPUHUMATh TOHAJLHBIN HAOOP YacTOT MH(GPA3BYKOBOT'O reHepaTopa.

B nonbmene npope3aroT 0TBepCTHE, B KOTOPOE BCTABIISIIOT PETYJIMPOBOYHBIN CTEPKEHb- BTYJIKY HACTPOMKH YaCTOTHI IPUEMHUKA.
[Tocne HacTpOMKYU 10IBMEHA, JJIMHHYIO BTYJIKY 3aMEHSIOT Ha CTAlMOHAPHYIO BTYJIKY HY>KHOM JIJIUHBIL..

@DoT0 , pa3MENIEHO C pa3pelieHns aBTopa ¢ canra http://dolmen-kavkaz.ucoz.ru/

[Tocne HacTpoWKH Ha HY)KHYIO YacTOTY, HACTPAUBAIOT 3BYKOBYIO CHMMETPUYHOCTh JIOJIbMEHA.
Omna 3akiIro4yaeTcs B HAaCTpOHKe BpeMeHH npoxoxkaeHus [IAB(moBepXHOCTHOW aKyCTHUECKOM BOJHBI) IO CTEHKaM J0JIbMEHA.
B papnorexHukw, st HazBaji Okl €€, moacTpoiikoit ®UX((haza-4acTOTHOM XapaKTEPUCTHKH).


http://dolmen-kavkaz.ucoz.ru/

9TO TOHKAS HaCTpOI\/'IKa, KOTOpas Nporu3BOAUTCA HAHCCCHUECM PUCYHKA Ha TOBECPXHOCTh aKYCTUYCCKOT'O 3JICMCHTA.

@DoTO , pa3MEIIEHO C pa3pelieHns apTopa ¢ caira http://dolmen-kavkaz.ucoz.ru/

C MMOMOIIIBIO 3TUX PUCYHKOB I[O6I/IBaIOTC$I aKYCTHqCCKOﬁ CUMMCTPHUYIHOCTH IIPOTUBOIIOJIOKHBIX FpaHeﬁ JO0JJbMCHA.

st Gonee yeTkol pUKCAIMU CTEPKHS HHOT 1A IPUMEHSIITH YIUIOTHEHUS.
OTOT BBIBOJ MOKHO C/I€NIATh IO BHIEMKE Ha KParo PEryJINPOBOYHBIX OTBEPCTHIA.


http://dolmen-kavkaz.ucoz.ru/

Puc.109. PerynmupoBouHOE OTBEPCTUE C BEIEMKOM.

@DoT0 , pa3MENIEHO C pa3pelieHns apTopa ¢ caira http://dolmen-kavkaz.ucoz.ru/

[Tocne HacTpOWKH JOJIBMEHA, BTYJIKY OOBIYHO IMTOAKIMHUBAIHN (TS (PUKCAIAHN).

VY noapMeHa MOXHO OBLIIO TTOCHJIETh, OTJAOXHYTh M IMOCTYIIATh 3eMHBIE HOBOCTH.


http://dolmen-kavkaz.ucoz.ru/

W1 BOCCTaHOBUTH 3A0POBLE U MMPOIJIUTE CBOIO JKU3HB?

Puc.110. YcraBmmii nyTHUK y 10JIbMEHA.

-.”:‘l’ I‘O "':’ -n 3 £

- . 3 o . -

A e S a8 B

L S0/ ,.‘:.-._lj.,-.\-o‘},_

- $ oy

b s 'y .
4 .':"(,":‘ ";.a_

“ el o R

Y e i )

A. v v . i

JloneMeH mpoerupoBa 3ByK B BII€ BEPTHKAIBHOTO CTON0a, Oarogaps HMIMHTPUIECKOW KAMEHHOM JTMH3€E U MOpTaly.
Kpome Toro, Ha 3TO¥ NMIMHAPUIECKON JTHH3e(TIEPEIHSISI UTHTA), YaCTO pacoaraics chepuIecKuii U3IyqdaTelb.
OH Mor OBITh YaCThIO BTYJIKH, JINOO MPOCTO UCKYCHO BBIPE3aJiCA U3 KAMEHHOMN CTEHBI.



v

v

Puc.111. Chepnueckn

M IIOPTATIbHBIA U3J1y4aTCJIb 3BYKA.

DR

@DoT0 , pa3MENIEHO C Pa3pelieHns aBTopa ¢ canra http://dolmen-kavkaz.ucoz.ru/



http://dolmen-kavkaz.ucoz.ru/

ITo cyTn KOHCTpYKIMSI MOPTAIbHOW YaCTU JOJbMEHOB ITOJHOCTBIO TIOBTOPSET HAILY TPOMKOTOBOPHUTEIH IO CBOE KOHCTPYKIIMH.
ITnroc oHa Gonee ciokHa, TaK Kak UMEET WINHAPHUUYECKYIO 3BYKOBYIO JTUH3Y(IIEpeaAHss IINTA).

Ectb 1Ba BapriaHTa yCTaHOBKHU J0JIBMEHOB, Ha BOAOPa3/iesie WIN Ha CKJIOHE (POKYCUPYIOLIEH BO3BBIIIEHHOCTH.

COOTBETCTBEHHO U 3BYK MPUHUMACTCS C BEPXHEW WM OOKOBOW TTOBEPXHOCTH (DOKYCHUPYIOIIEH IPYHTOBOM JIMH3BI.

B pe3syinbrare HECKOIBKO pa3inyacTcs U KOHCTPYKLUSA 3TUX JOJIbMEHOB.

Kpowme Toro, ckionHbsie(00KOBBIE) JOIBMEHBI Beeria OyyT CMOTPETh Ha peKy, KOTopasi 00paszyeT Kpail JTUH3bI(BO3BBIIIEHHOCTH ), KaK HE KPYTH.

OTaenbHO MOXKHO BBIJICTUTH JOJIBMEHBI PACIIONI0KEHHBIE B KAPCTOBBIX palloHax, I/1€ UMEETCS MHOXKECTBO PE3OHUPYIOIIUX MTYCTOT.
Tam ycnoBus npuéma ObLITH OYEHb XOPOILU, K MOXKHO OBLIO CTPOUTH YIPOIIEHHBIE KOHCTPYKIIUH TOJIbMEHOB.

Kpome Toro noiasMeHsbI 371eCh pacnoaarajivuch HEIbIMU MOJISIMH.

Hanpumep, peka Kusunka ct. barosckas, nonbMeHHbIe MO B 594 MIT. Ha KAPCTOBBIX TPYHTaX.

Bonpoc pacnpocTpaHeHus JOJIbMEHOB Ha 36MJI€ OCTAETCSI OTKPBITHIM.
Hapnetocs, uto runoresa nngpassykoBoro uatepdeiica HIMPOKO momoxer naTth mpaBUiIbHBIN OTBET Ha 3TOT BOIPOC.

Puc.112. Kapra pacnosyioskeHust 10JIbMEHOB Ha 3eMJI€.
P Kapra pacnonoxesus fONEMeHOB Ha 3emne. - ’ﬁ

JloTbMEHOB OBLIO OYE€Hb MHOTO.



Ha Kagkase u3BectHo 6onee 3000 octaTkoB 1016MeHOB, BO @panmuu 6onee 4500.

3k st sk sk o o ok ok ok ok ke ke ok I[OHOJIHI/ITCHBHO**************

OmnbIT ¢ MOZENbI0 JojabMeHa Cmotpers Bugeo

OcHoBHas ctaThs "JoJIbMEHBI"

5.2.2.3 MacTa0bI- HH()pa3BYKOBbIe 00bEMHO-HACKAJIbHbIC IPUEMHHUKH.

MacTtaObI-0JHH U3 CaMbIX PaCIPOCTPaHEHHBIX HH(Pa3BYKOBBIX MpUEMHHUKOB Erunra.

[Tpunun paboTsl MacTaObl OU€Hb MPOCT, 3TO YACTh MUPAMUIBI pabOTaroIasi B OOPAaTHYIO CTOPOHY.

Ecnu nupamua mox aeiicTBUEM BeTpa BUOPUPYET U CO3a€T BOTHOBOE I0JIE B MOHOJIHTE.

To, macTaba BUOpHpYET OT BOJHOBOTO I0JII MOHOJIUTA U (POKYCHPYET €ro Ha BTOPUUYHBIN pe3oHaTop(capkodar).
[TosTOMY B OTIIMYKE OT MUPAMHJ, MACTaObl UMEIOT HEOOJIBIIYIO BEICOTY, BETPOBasi HArpy3Ka el He Hy’)KHa.
Hy»Ho, uT0oOBI pa3mMep 0CHOBaHUS MacTalObl ObLI KpaTeH OCHOBAHMIO ME€PEJaroIell MUpaMU/Ibl.

Macra0a, 3T0 MacmTabHOE CTPOSHHE, OHO IPOMOPIIMOHATILHO MepeIatoleii MupaMuse.

Onu OoJIbIIe KYIOIBHBIX MOA3EMHBIX TPOOHUI], TAK KaK UCTIOIB3YIOT KAMEHHYIO (DOKYCHPYIOIIYIO JIMH3Y, @ He BO3AYNTHYIO KaK KyIoJa.
[TosTOMy pazMep nEpBUYHOrO pe30HATOPA JIsl HUX paBeH 227-230M, B OTIIMYUH OT BO3AYIIHBIX KYIOJIbHBIX 14 M .

[IpuunHa 3TOrO pasHas CKOpOCTb 3ByKa B KAMHE U BO3yXe€.

Ho eruntsiHam He npuUBBIKaTh CKIAAbIBATh KAMHH.


dolmen01.mp4
http://softelectro.ru/dolmen.html

Puc.113. Ctpykrypa mactalsbl.
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The resonator (sarcophagus)

Hunoapdun BT IIHPORC, Shemy 1A b foffeleciro rufseivoces himl 2017 2.

Teno macTaObl BUOPUPYET OT HH(PPA3BYKa U 3a CUET CBOEH Tpaneneu aIbHOCTH (POKYCUPYET €ro Moj CBOE OCHOBAHMSL.

B otnmune ot chepuueckux Kymnosos, rae GoKyc HaXOqUIICS Ha YPOBHE I10J1a, y TparenenJalbHbIX MacTad OoKyc HaXOJUTCS MO 3eMIIEH.
[TosTOMy BTOPUYHBIM Pe30HATOP MOTPYXKAIN B U30THYTYIO IIAXTY, TaK YTOOBI IIIaXTa He Monajaana noJ (poKyCHpYOLUIHi 1yd HH(ppa3ByKa.
Haxopmsce B pokyce MacTaObl, BTOPHYHBINA pe30HATOP PpeoOpa30BhIBall HHPPA3BYK B 3BYKOBYIO BOJIHY,

KOTOpas M0 BO3YIIHOM HIaxTe MOCTYyNajia B yCUIUTEIbHbIE BO3YIIHbIE KAMEPhI MacTaOBbI.

3nech HH(PPa3BYKOBYIO SHEPTHIO MOXKHO OBLIO YK€ MCHOIb30BaTh 110 HA3HAYEHHIO



Puc.113 1. BekpaiThiii pesonatop(capkogar). Mactaba N17, Meiingym, Eruner.

B akycTuueckoM nomenieHuu ais npuéMa nHGpa3ByKOBON IHEPrHH, B MacTabe, 00bIYHO HAXOIUIIUCh KECTKAsl KPOBATh C KECTKUM IIEHHBIM MOAT OJIOBHUKOM.
DTO HABOJUT HA MBICITb, YTO HH(PPA3BYKOBAsI YHEPTHUS UCTIOIH30BAIACH IS BOCCTAHOBJICHHS 370POBbS HIIM KAKUX TO JPYTHX MPOIEAYP HaJ YEITOBEKOM.
3/1ech MOXKHO MPOCIEAUTh CXOKECTh C OCTAIbHBIMU UH(PPA3BYKOBBIMH MPUEMHUKAMHU.

Hampumep, y 3TpycckoB KpoBaTH M Kpeciia TOke ObUTH TBEPJIbIE, U3 KaMHSI.

To ecTh HYX)HO OBLTIO MPHKUMATHCS K KAMHIO, KOTOPO MoTy4aeT HH(PPa3BYKOBYIO SHEPTHIO



Puc.113_2.KpoBats u3 mactabbl. Eruner

YacTto MacTaldbl 1e1aal Ha HECKOJIBKO PE30HATOPOB, 10 OT/IEIbHOMY BTOPUYHOMY PE30HATOPY /IS KaXKJJOM 4acTOThI IepeiaBaeMoi MUpaMHI0i.
Tak e BCTpeuaroTcss MacTalObl CONPSHKEHHBIE C aHTEHHAMH (JJPOMOCOM), YTO YIIY4IIAeT yCIOBHs Mpruéma HH(PPa3ByKOBOTO CUTHAIIA.



Puc.114. Macraba ¢ npomMocom.

Mactaba papaona enceckada ( pexoHCTPYKUMS)

W3BecTHBI 1 00CI€10BaHbl COTHU MacTab ¢ pe3oHaTopamu(capkodaramn).

Hu B otHOM 13 3aniedyaTaHHBIX(HE pa3rpadiieHHbIX) capko(paroB OCTAHKK MyMHUI HE HalJICHBI.

VY apxeosoroB ecTh €AMHUYHBIE CIIydan 0OHAPYKEHUSI OCTAHKOB, B JIEPEBAHHBIX capkodarax(smukax, rpodax) , B pa3rpadiieHHbIX MacTabax.
OT0 NMOATBEPXkAAET BTOPUYHOE UCIIOIb30BaHUE MacTad B OPOH30BOM BEKE.

MHoro Mactab ocTanoch B HETPOHYTOM BHE(3arie4aTaHHOM BHJIE), JaK€ CETOIHS.

OOBSACHUTH 3TO MOKHO T€M, YTO (hapaoHaM HaJ0€JI0 BBITACKUBATh ITyCThle KAMEHHBIE SIIIUKU U3 CKaJl.
Ha Tex uro BeITanin, onn Hanucanu "3aech 0bl1 Gpapaon Bacs-Tyrapxamon".

OtH capkodaru, KoTopble hapaoHsl B3I cedOe B KauecTBE CyBEHHPA, ceifvac CTOST B My3esiX.

Te CapKO(i)al"I/I , UTO CTOAT B IIIaXTaX U HE ObLIH BTOPHUYHO HUCIIOJIB30BAaHbI, Hammceﬁ HE UMCIOT.

VY nuBnser OyHCTBO (paHTa3MM €TUNTOJIOIOB PAa3CKa3bIBAIOIINX, KaK ChIH-(DAPAOH, XOPOHUT CBOKO MaMy, a B capkodar e€ MyMHUIo 3a0bUIH OJIOKHTb.
Yuraem 3Ty paHTacTUKy B Bukaneauu Xerenxepec

B aT011 ke cTarbe Bbl yBUIUTE CTYJIbYUK U JIEKAHKY, KOTOPbIE HAXOAWINCH B HA3EMHOM aKyCTUYECKON KaMmepe, Tie CIyIaau IECHU Top.

Taxoke B 3TOM KaMepe HaXOAUIMCh PE3OHUPYIOIINE COCY/IbI(KaHOIIBI), ISl 3BYKOBOTO ITpeoOpa3oBaHus HH(Ppa3ByKa.


http://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D1%82%D0%B5%D0%BF%D1%85%D0%B5%D1%80%D0%B5%D1%81

5.2.2.4 Hyparu- nH(pa3ByKoBbie 00bEMHO-HACKAJIbHbIE IPUEMHHUKM.

Hyparu - 310 601bI1Ie KaMEHHBIC TpaIeleuJaIbHBIE TPYObI, 3aKOMMAHHEIC B KypTaH.

Hypar , yniponieHHbIi BO3AyIIHbIA KYTOJbHBIN TPUEMHHUK.

CTpouTh KOHUYECKYIO OAIIHIO CYIIECTBEHHO JIerye, YeM KaMEHHBIH BO3IYIIHBIH KYIIOJL.

3a cueT 0OJIBIION MacChl 3eMJIH, BOKPYT Hypara, J00MBaJIiCh XOpOIlero npuéMa nHppa3ByKOBOro CUrHaIa.



Puc. Hypar usnyrpu. Jlas. Kyprau ¢ Hyparom.

#\,- g
>




bonbiie Bcero HyparoB HaxoAUThCsl Ha ocTpoBe CapIuHUY.

[To narHBIM apxeosoros, HyparoB Ha Capauauu 66110 TocTpoeHno 70-80000.

[IpakTHuecku KaxkJ1as CEMbsl Ha 3TOM OCTPOBE MMeJ1a CBOM Hypar.

Hapogn, crpouBiiuii 511 mpu€MHUKH, Ha3bIBAJICS HYpUUILIAMHU.

CHapyxu Hypara ocTaBajoch OTBEPCTHUE - HOpa (Ha sI3bIKEe HypuiilieB, Nura).

Ha nony BHyTpu TpyObl OBLIO OJI3EMHOE PE30HUPYIOLIEE MOMEIIEHHE, C TPEYTOIbHBIM BXOIOM.
Hypwuiinet sToT B0 Ha3biBanu "Jlaz" (nypuiickoe, Laza).

5.2.3 KamepToHHbIe MHPPa3ByKOBbIe HHPOPMANMOHHbIC IPUEMHUKH.

KamepToHHBIE IPUEMHUKH - ’TO MOHOJIUTHBIE WJIM COCTAaBHBIE KAMEHHBIE KOHCTPYKLIMNA UMEIOIIUE 3aJaHHbIE PE30HAHCHBIE CBOMCTBA.

OTu NpUEMHUKH HE UMEIOT BO3AYIIHBIX PE30HATOPOB.

OHM ycTaHaBIMBAIOTCS B MECTAX KOHIIEHTPALMK HH(PA3BYKOBOIO CUTHAJIa HA HEOJHOPOIHOCTSIX CPEbl PACIIPOCTPAHEHMS], & TAKKE BO3JIE KPYITHBIX
KYpPraHHBIX IPUEMHHUKOB.

[To3Bomsu mOMy4aTh HHPPA3BYKOBYIO SHEPTUIO Ha MOBEPXHOCTH KaMHS HJIM KOHIICHTPHPOBATH €€ B 3aJaHHOIN TOYKE(KPOMIIEX).

durypHble - 7TO KaMEHHbIE HH(Pa3BYKOBbIE TPUEMHUKHU(KOJIOCCHI), BHIIOJHEHHBIE B BUJIE CKYJIBITYpP UM OONbIINX KAMHEN Ha KAMEHHBIX [10/ICTaBKAaX.
Y cTaHaBIMBAIIKMCH B KYJIBTOBBIX MECTaX U BO3JIE XPAMOB.

KpOMJ’[EXI/I - Ha60p MCHT'MPOB YCTAHOBJICHHBIX B KOJIBIIO JJIsI CI/IH(I)8.3HOFO YCUJICHU A PIH(i)pEBBYKOBOFO CHUI'Hajaa.

MeHFI/Ipr - OAUHOYHBIC BEPTUKAIIbHBIC KAMHH, YCTAHOBJICHHBIC B MCCTAaX KOHIICHTPAalluN HHCI)paSBYKOBOﬁ BOJIHBI U UMCIOIIUE PE30HAHC Ha 3aﬂaHHOI>'I qacCTOTC.
5.2.3.1 ®urypHbie KaMepTOHHbIE HH(Pa3BYKOBbIe NPUEMHHUKH.

@OurypHble HH(PPa3BYKOBbIE MPUEMHUKU CTPOMIINCH KaK CKYJIbITYPHbIE MOHYMEHTBHI.

Kpome cBOEro oCHOBHOro Ha3HA4YEHUs - MPUEM M yCUIICHHE UH(PPA3BYKOBOI'O CUTHAJIa OHU HECIIH B ce0e el 3CTETUUYECKYIO (DYHKIIHUIO.
OObIYHO Takue MPUEMHUKU CTPOMIIM B KYJIBTYPHO 3HAYMMBIX MECTaX.



Puc.115 Cunkc, THIHMYHBINA TpeACTaBUTENb (PUTYPHBIX KAMEPTOHHBIX TPUEMHHUKOB.

Jlamer CuHKCa MPEACTaBISUIA KaMEPTOHHYIO aHTEHHY, TEJIO MIEPBUYHBINA Pe30HATOP, TOJIOBA BTOPUYHBIA PE30HATOP.

ITnockue rpaHu KOCBIHKM pabOoTaly Kak W3IydaTeI 3ByKa BTOPMYHOI'O PE30HATOPa, KOTOPBIH MOJHUMAN YacTOTY MH(Pa3ByKOBOI0 CUTHaJIa 10 3ByKa KpaTHOM
TapMOHUKH.

[TosTomy mpu padote nupamu, COUHKC 1e , ¥ 3Ta MecHs 3Bydajia ¢ ero Jula.

Tak kak nupamuaa Xeorca Morjia u3iay4arh 13-Tu TOHaIbHBIA HAOOpP YacTOT, TO BIOJHE BEPOSTHO, HECHIO CPUHKCA MOXKHO OBLIIO MOHATH KakK
CHUHTE3UPOBAHHYIO PEYb.

Cduake OBUT 4yIOM U yKpaIIeHHEM Bcero Komruiekca [ u3bl.

Tak xe K GUrypHBIM PUEMHHKAM OTHOCSITCSI OOJIBIINE KAMHH, YCTAHOBJICHHBIC HA KAMEHHBIE TTOJICTABKH.



Puc.116 Cetig- "kameHb cuinl"

Hnst coznanus Ceiiga noaOupanu 00bII0N KaMEHb ¢ KpaTHBIM PE30HAHCOM M YCTAHABIMBAJIM €T0 Ha CKaJly MPABHIIBHO PACHOIOKEHHYIO K HCTOUHUKY
CUTHAaJa.

Ckopee Bcero, ceiibl pacroyiarajiich BO3j€ MECTHBIX IPUPOIHBIX UCTOUYHUKOB HH(PpPa3ByKa.

[TprkaBIINCh K TAKOMY KaMHIO MOXHO OBbLIIO BOCCTAHOBUTB CHJIBI, BE/lb HE 3ps MX Ha3bIBAIOT KaMHIMU-CHIIBL.

[To nanHbIM HU3cnenoBarens celinoB BonkoBa Bacunus Bacunbesuua, Ha ceBepe Poccuun naxoautces e meree 100 000 ceiinoB, kKoTopsie 00a3yroT
HHEPTEeTUYECKYIO CETh.

BonkossiM B.B. Ob1TH MpoBeIeHBI H3MEPEHHUS CUITOBBIX JTMHHMA CEHIOBBIX MOJIEH, COCTABICHHA KIIaCCU(UKAIIUS CEHI0B, TPOPHCOBAHBI CTPYKTYPHBIE CXEMBI
CEeTH CEWI0B Ha TONOrpa)uIeCKUX KapTax.

Bonkos B.B. Havunsie mudst o cerinax. [lepexox K JTOCTOBEPHBIM 3HAHUAM

Bonkos B.B. M3cnenoBanme meranntoB Pycckoro Cesepa. CuitioBble TUHUA celaoB. HayuHOE MOATBEPKIEHIE.



http://softelectro.ru/volk/1.htm
http://softelectro.ru/volk/2.htm

B moém nonumanuu, Ceiin SBiIsieTcs MpeAIeCTBEHHUKOM TPUIIOIBCKUX JOJIbMEHOBUIHBIX CTPOCHUH, KOTOpBIE cTaiu mpoodpazom JJonsmenoB KaBkasa.
Takum o6pa3om uctoku JlompMmeHoB Ha KaBkaze MoxxHO mipocieauTs o myTH: [lepmb-Tpunonse-Kpeim-TTobepexse Ueprnoro mops- [IpukyOanse.

5.2.3.2 Crep:xHeBble KAMEPTOHHbIE IPHEMHUKH.

CrepxHeBble KAMEPTOHHBIE IPUEMHUKH - 3TO BTOPUYHBIE U3Ty4aTelId, OCHOBaHHbIE HAa CTEPKHEBBIX PE30HATOPAX.

Wx ocHOBHas 3a/1a4a IiepeiaTh SHEPTUIO, IPUHSITYIO KPYITHBIMUA HH(PPA3BYKOBBIMU MPUEMHUKAMH, JIFOJISIM HIIA COOPYKECHHUSM.

Pabota cTepxHEBOro pe3oHaTopa, OCHOBaHa Ha CIIOCOOHOCTH 3a’KaTOr0 C OJHOTO KOHIIA CTEPXKHsI, COBEPIIATh FTApMOHUYECKHE KOJIEOaHHUS.
CrepkHEBBIE pe30HATOPBI PAOOTAIOT HA MOTIEPEYHBIX 3BYKOBBIX BOJTHAX.

Takue MexaHn4eckue KojaeOaHusl Ha3bIBAIOT U3rNOOBbIE KOJIEOaHNUS.

Pacuér pezonanca 3axaToro CTep>kKHs JJIsl H3THOOBBIX KOJICOaHUH TOBOIBHO CIOXKEH.

VYBenn4yeHne TONLIUHBI U YIIPYTOCTH CTEPKHS YBEJIMYUBAIOT YaCTOTY COOCTBEHHOTO PE30HAHCA CTEPXKHsI, 8 YBEIMUYEHHE JAJIUHBI YMEHbIIAET.
[ToaToMy pa3iuuHbIe 10 pa3MepaM CTEPKHEBBIE PE30HATOPHI MOI'YT UMETh OJIMHAKOBYIO COOCTBEHHYIO YaCTOTY PE30HAHCA.

Puc.116 1 KonebGanus 3axatoro crep>kHsi 1 KaMepToHa Ha ocHOBHOM "actoTe(1) u obepronax(2,3)

MeHFl/lpr ~OAMHOYHBIC BEPTUKAJIBbHBIC KAMHH, YCTAHABJIMBACMBIC B 30HAX KOHICHTPAI[UX I/IH(l)paSBYKOBOFO CHUI'HaJ1a.

OHH MO3BOJISUIH YBEJIMYUTH KOJIMYECTBO MECT, /IS MOIY4YEeHUs NH(PA3BYKOBOM SHEPTHUU.
WNHorna, Bo3ne KpyNnHbIX TPUEMHUKOB (KypraHoB), A€JIaJIH LEIbIE IO MEHTHPOB.
Ckopee Bcero HEpru0 MEHTHMPOB UCIOIb30BAIN B LESIX BO3AEHCTBHS HA YeIOBEKA.



Puc.117 [lone MeHrupoB BO3Ji€ KPYIMHOTO TYMYJIycCa.
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Puc.118 Tlomne MeHrupos.
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99. Yiew of Battle-field at Kongsbacka. From Sjiborg.

MeHrupbl UMeNr pe30HaHC KPaTHBIM HeCyIel 4acToTe nepeaBaeMoro MH(ppa3BykoBOTO CUTHAJIA.
Jlig yBenueHus IMPUHBI TOJIOCH! IPUEMaA UX Jellalli TpanelenJalbHbIMU.



O0eHCK - cTEP/KHEBOM MINPOKOIOJIOCHBIN PE30HATOP C MUPAaMUAAIBHBIM HAKOHEYHUKOM.
AKTHBHO HCHOJIB30BAJICS B ApeBHEM Erumnte, oH co3maBan MomHoe HH(Pa3BYKOBOE MOJIE BOKPYT ceOsL.
Jiist ero Bo30y»x/1eHUSI OOBIYHO MCIIOJIB30BAIM KOJIOHHAAY UM POTOHY, KOTOpas MepeiaBaia SHEPTHIO OT KPYIHOTO MPUEMHUKA.



Puc.119 1 O6enuck B Erunre, Batukane, Mockse.

Kak BugmTe Ha GoTo BhIIIE, B MOCKBE, 32 POTOH/ION HAXOIUTHCS KPYITHBIA KYIOJbHBIH HH()PA3BYKOBOH MPUEMHUK.
OTO0 TUMTMYHOE UCTIONB30BAaHUE O00ENNCKA, KaK CTeP)KHEBOTO U3NydaTells MPUHITOro HHPPa3BYKOBOTO CUTHATIA.

Kononna - Haubosee KpynHble CTEpKHEBBIE PE30HATOPHI.

YeM Ooutbliie pa3mMep CTEP)KHEBOTO PE30HATOPA, TEM OOJIBIIYIO MOITHOCTh OH MOXKET M3JIy4aTh.

Kononns! i Ctounrsl - Hanbos1ee MOITHBIE U3 U3BECTHBIX CTEPKHEBBIX M3TydaTenel HHppa3ByKa.

Jis ux BO30YXKJI€HHS CHOIB3YIOT apadonnyeckre (POKyCUPYIOIINEe apXUTEKTYpPHbIE TOBEPXHOCTH WM OTPOMHBIE KOJIOHHA/IBI.

Kpowme Toro BOmmM3u QoKycHupyromiei MoBEpXHOCTH JOJDKEH OBITh MOIIHBIA HCTOYHUK HH(PPa3BYKa.

OOBIUHO 3TO HEOAHOPOAHOCTh CPEIbI, Yallle BCEro OObIIas peKa, pacroyio’KeHHast MOJT ONpeIeIEHHBIM YIJIOM K UCTOYHUKY MH(]pa3ByKa.



Puc. 119 2 AJIeKcaH,I[pI/II/ICKI/II/I crou (CaHKT- HeTep6ypr) Cunxponuzauus XXuzHu.
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Awpcapdun B.JI IITHPOXO. ‘Iacms L4 hitp:fsoftelectro. rufscivocco. himl, 2013 2.



ITo Bepcuu runote3sl BHEMIHEN cuHXpoHU3aunu JKu3Hu, KOJIOHHBI CHHXpoHU3aTtopoB: Kononna, Konokonehs, Konocc.

[To3BomsroT poxaarek bomemme Xuzau(bO-XE), Kononnu. Hanmpumep, ropoaa u rocynapcTsa.

I'opon nMmeer uMsi, 1aTy poKIEHUS, 1aTy CMEPTH, MOJIOJIOCTh, CTAPOCTh, OOMEH BEIIECTB, IyMY, TOTPEOIISIET SJHEPTHIO, BHIPAOATHIBAET OTXO/IBI.
Brl He HalinéTe oTanumnii Mexxy co0oi U Topo1oM. PazHuIia TOIbKO B MacmTabe U 4acTOTe CHHXPOHHU3auu JKu3HU.

Mei Britouensl B MHOTHE bosnbiine XKusznu (KOJIO): Nanaktuka, Connie, 3emis, 'ocynapctso, ['opos.

DT0 SHEpreTuvecKue MOTOKHM Bpallarolieics MaTepUH Pa3HOM YaCTOThL, YTO U SIBJISIETCS CyThi0 JKU3HU, 10 MHEHUIO TaHHOW TMIIOTE3bI.



Puc.119 3 Anekcannpuiickuii cronm (Cankr-IlerepOypr). CriekTp nH(GPa3ByKOBBIX 4aCTOT.

MecTo: Touka (horycuposamma M3 Ha 3umnen asople YCrnosna uamepess

Koopawsata 59°56'23 09"N 30°18'53 68"E Berep. ceBepo-BOCTOYHLIA CHNBHLIA

Oara 27.052014 19:35(MSK) Temnepatypa +8°C

AMNIATYAR CHrHana: 2 CM(No MUNUMETDOBON CETKE) Mpubop. DUPLEX-1 , € aBYMA MUKDOOHANH W YCUMMTENFAMM NOCTORHHOTO TOKE
Pexym ckasmpoBanwa 10710 MIspodoHb! HAXOAATCA B NopThene. BEPTUKANLHO BHN3.

[uana3ou cnextpa. 0130y TMopTdhens YCTaHoBMeH Ha achantT Boane CTeHbLI ABopla

Resol 1024

OcxoBHaA rapMoHuka 74,61 Ty FO= 74,6058 Hz
Fi= 5152634

F2= 238346 Hz
F3« 341966 Hz
Fd= 684334 Hz
F5= 450355 Hz
F6= 944543 Hz
FT= 976953 He

51,53y

94 2Fy

4500y 8, : ox F&= 1288158 H:2
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Arphiude
30 Hz S0Hz B0 Hz 70Hz Hz Hz 100H: 110 H: 120H: 120 He ——J

7461y : : : ‘ ! Fll= 746058 Hz
Fi= 515263 Hz
F2= 238346 He
F3= 841966 Hz
Fda 684334 Hz
F5a 1288158 Mz
Fb= 450855 Hz
F7= 94.4543Hz
F8= S76353Hz
F9= 24153 He

Huwapour BJL LIHPOKO. Gacme 1./ htip Hsafteleciro.rufsciracca.himi, 2013 2.



Kak BbI MOXkeTe HaOIIOJaTh Ha CIIEKTporpamme, AJIEKCaHAPUICKHIA CTOMI U3Ty4aeT SHepruto Ha yactore 74,6 I'1, 3o HoTa PE G0nbuioi okTaBbl.
B nupamuax HUKHHUE COM Bceraa HacTpauBarhcsa Ha HOTY PE.
Horta PE 70 3Heprus u matepus (Rerum), Ha sHEprun KOTOpO# paboTaia BcI MEraIuTUYECKas IUBUIIN3ALIHUS.

Oueprus PE (RE-Rerum, nar., Bubpanus matepuu, 3ueprusi) comectHo ¢ sHeprueir CHU(Si — Siderae,nebeca, cusiare) o0pa3yeT OCHOBHOE KOJIBIIO SHEPTHH.
DTO KOJIBIIO SHEPTUM U ompeensaeT Hamrnure JKU3HU Ha Halllel IJIaHeTe.

Mp1 HazeiBaeM ero Kpyrosopot Boasl B mpupoe.

Bona npotins Bepxueto suepruro CH(cusiaue), nemaer dazonsiii nepexon -oxnp (Jarontuii XKusHb).

Tam e Het J{oxks1, HET )KU3HMU.

Jlanee Bo/ia TeUET B BUE PEK K MOPSIM, TJI€ IPOU3OUIET CIASAYIONINi (a30BbIi IEPEXO]T - HCIIAPEHUE BOJIBI.
@da30BbIe NIEPEXOAbl U OMPEACISAIOT HYJIEBbIE TOUKU MIEPEX0/1a NOTCHIIMAIbHOM U KUHETUYECKOW SHEPTUH JIPYT B Apyra.
DTO0 U €CTh BOJIHOBOE YCTPOMCTBO MUPA, KosieOaHUE IBYX OCHOBHBIX 3Hepruil noreHuanbHoii(MHb) u kunernueckoit(SAHD).

Tam e pexu u3rudaroTcst Wik MPOXOASIT KaMEHHbIE TOpOTH, BhiAesieTcs 3Heprus PE -Bubpanusa(undpaszpyk).
OTa HEeprusi MOXKeT KOHIIEHTPUPOBATHCS Ha BO3BBIIIEHHOCTSIX UMEIOIINX (OpMY JTUH3BI, 3Ta Touka HazBaHa ['APJIOM.
Ha 31y 3HEepruro MoXHO HATOXHUTh HHPOPMAIIMOHHOE TT0JIe, KOTOopoe co3aact kooHuto JXKuzau(I'opox) nim oobenqunenne koinonuid(I'apmapuka).

CymecTByeT MHOTO ClIOCOOOB HaJIOKEHUsI MHPOPMAITMOHHOTO MOJIsi(MBICTHN) Ha SHepruio PE.

Hanpumep, TpoHHast TeXHOJIOTUS - KYIOJ, KOJIOHHA, TPOH, TPOHHBIA KaMeHb, KOPOHA, JIepKaBa, CKUIIETp, TBOPELl 3-I'0 YPOBHSI.

OHa 1mo3BoJIsSeT HAJIOKUTH YM(MBICIIB) CUISIIET0 Ha TpOHE Ha MoTok 3Heprun PE(uH(pa3Byka), KOTOphIN OyAeT BOCHPUHST HaXOAAIIMMHUCS B KOJIbLIE.
OTa TeXHOJIOTHUS M CO3/1ajia rOCy1apCTBa, TPOHYB YMOM OOJIbIINE TPYIIIBI JIFOIEH.



Puc.119 3 1 Konbuo ocHoBHbIX 3Hepruii PE-CH.

PA-~aHeprus
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Suikapoun BJI. LTHPOKQ. Jacme 1.4/ http:fisoftelectro.russcirocco.htmi, 2013 2.



Ko10HHBI 00BIYHO U3rOTaBIUBAIOT U3 TBEP/IBIX MOPOJ KAMHSI WITH U3 JKeJe3a.
Jlenaetcst 310 111 TOTO, YTOOBI OBBICUTH TOOPOTHOCTH cTepKHEBOTO pe3oHaTopa( KIT/T).

Puc.119 3 Kononna Tposina(Pum). Kononna Ilo6exas! (bepmun).
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Nupauiickue xene3Hble KOJIOHHBI MOPaXatoT YUCTOTOM COCTaBa Keye3a.
Kpome Toro oHr HE MOABEPIKEHBI KOPPO3UH, UTO JUIS JKeJIe3a HEOOBIYHO.

Puc.119 4 Onna u3 xene3Hbix kojaoHH B Kyryo-Munape (Muagus) .

5.2.3.3 KosionHajanl.

OcHOBHOE Ha3HAUYECHHE KOJIOHHABI- 3TO Mepeaada HHPPa3ByKOBOK IHEPTHH OT MPUEMHUKA K CTEP>KHEBOMY U3Ty4YaTelto.

Yarie Bcero 3To CTEpKHEBBIE PE30HATOPBI(KOJIOHHBI) C 3a)KaTBIMH KOHI[AMH, YTO OY€Hb YAO0OHO JUISI Tepeaun BOJTHOBOM SHEPTHH Yepe3 BEPXHUH U HIKHHUHA
3BYKOBOM KaMEHHBIN KaHAJL.

3BYKOBbIE KAMEHHBIE KaHAJIbI OOBIYHO HAYMHAIOTCS B MPUEMHHKE HH(pa3ByKa (KYMOILHOM WM KypTaHHOM).

[IpennasHaueHne KOJIOHHABI CPOKYCHPOBATH 3BYK OT Ka)KIOW KOJIOHHBI B IEHTPAIbHONW TOUKE KOHCTPYKIIMH, TJI€ OOBIYHO PACIIONIOKEH KPYITHBIH
BBICOKOJJOOPOTHBIN CTEPIKHEBOH H3Ty9aTeb.

KpOMJIeX' MMpEaACTaBJIACT coboit Ha60p MCHTHPOB, KaXXIbIN U3 KOTOPLBIX UMEJI KpaTHLIﬁ PE30HAHC C KOHKpCTHOﬁ MO)Iy.]'DIHHOHHOﬁ YacTOTOM MUpaMuaaJIbHOT'O
KOMIIJICKCA.



MeHTHpBI YCTaHABIUBAIKCH B KOJIBI[0, B IIEHTPE KOTOPOTo (POpMHUPOBATACH CYNIEPIIO3UIIMOHHAS TOYKA BCEX MEPEIaBAEMbIX YacTOT.
Haxoxaenue B 3Toi TOuke BO BpeMs TPaHCISIUU MHPPA3BYKOBBIX IMOCIEI0BATENLHOCTEN OKA3bIBAIO CHIILHOE BO3/ICHCTBIE HA OPraHU3M UEIOBEKa.

Puc.120 Kpomiex y cena onnu ['naBanax(bonrapus). Kpomnex y CtoynxeHmk(AHIIUs)

.
390

PoTonaa- KOJOHHBIN KPOMIIEX MOCTPOCHHBIM BOKPYT KYIMOJBHOTO UM CTEPAKHEBOTO PE3OHATOPA.



Puc.120 1 Poronga Bokpyr KymosibHOro HedoBoro npuéMauka(Pum).

Kononnana- cuMMeTpryuHbIe MOTYKPYTJIblEe KOJIOHHBIE PETPAHCIATOPhl HH(DPA3BYKOBOM HEPTUU OT MPUEMHHKA K U3TY4aTelIlo.



Ha xapTune Xyno’KHUKA, Mbl BUIUM KPYITHBIN He()OBBIN KYMOJIbHBIN NPUEMHUK TPAHCIUPYIOMINHA G1aro1aTHYIO SHEPTHI0 Ha 00EIHCK C TOMOIIBI0 KOJTOHHAI.

Puc. 120 2 Kosnonnanper Kasanckoro co6opa(CaHKT HeTep6ypr)
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5.2.3.4. bamiau ¢ 00bEéMHBIMH (BO3XYIIHBIMH) PE30HATOPAMHU.

B ropHoii MecTHOCTH, TJIe¢ MHOTO WH(PA3BYKOBOM SHEPTUU C OKTaBHOM dyacToToi PE, MokHO HaOMIOAaTh JANbHEHIIIEe Pa3BUTHE CTEPIKHEBBIX MPUEMHHUKOB.
MpI BHIUM 00BeTMHEHNE O0BEMHBIX pe30HATOPOB THMA J[ombMeHOB ¢ CTep)KHEBBIMH PE30HATOPAMHE B OJIHO CTPOCHHE HMEHyeMoe banrHeid.
Hanpumep, B ycTpoiictBax bamen KaBkaza MOXXHO MPOCIEAUTH BCE JIEMEHTHI COBEPIIEHHOTO HH(PA3BYKOBOTO MPUEMHUKA.



Puc.120 3 Crpoenue bamnu B UHrymerun..

1 - Pe3oHaTop A0IBMEHHOIO THIIA

2 - KynonbHbIi TpUEMHUK

3,4 - JlupekTopHbIe BO3AYLIHbIE PE30HATOPEI
5 - PedriekTopHbIit OTpaxkaTelb.



Puc.120 4 bamns B Yeune.

[TocmoTpuTe Ha cTyneH4YaThle MUpaMUJaIbHbIE IPOPE3U B CTEHE baliHu, HaJi OKHOM.
Taxue 31eMeHThI MBI HA0JTIOTANI B TIHpaMuie Xeorca U rpoOHuIle MuTpuaara, v B Ip. IIHPOKOIIOJIOCTHBIX MMPHEMHUKAX.



VYcerpolictBo Takux barieH ToBOpUT 0 IpEBHOCTH U MyJIpOCTH HapoaoB KaBkasa.
To ecTb OHU BIAACIOT 3HAHUAMU CUHXpOoHU3anuu boubsmon JKuzHu.

Kaxnas takas bamns nmo3Bonsna coznaBars He3aBUcUMBbIN Pox JIroaei, kotopeiit siBisieTcss bosbiion JKu3Hb0 17151 BCEX €r0 YWICHOB.
Kpyr XXu3nu renepupyemoii 3toii bamneii , Ta yactota, 00beIMHIET UX B €AUHBIN BOJBIIION KUBOM OPraHU3M.
Otot Pox 00beqMHEN YacTOTON M SHEprHen 3Toi bautHu, 0T KOTOPOil OHHM YepHaroT )KU3HEHHBIE CHUJIBI MATEPU IPUPOIBI.

5.2.3.5. KoJ10K0JIbHH.
TouHoCTh HacTpOWKM YacTOTHI baniau u cuia reaepupyeMoro exo Kpyra Ku3Hu MOKeT ObITh CyIIECTBEHHO yBEIHUCHA.

Jliist aToro B baniau o pedieKTOpHBIN OTpaskaTeb YCTAHABIMBAIOT BEICOKOIOOPOTHBIN PE30HATOP.
OOBIYHO ATO OOJIBIION KOJOKOJ MU METAIUIMYECKUN JTUCK.



Puc.120 5 KonoxonbHs MBana Bennkoro B Mockse.




C nomouIpI0 TaKuX TMIAHTCKUX CUHXPOHU3aTopoB JKu3Hu MokHO co3naBath ['opoaa u I'ocynapcersa.

Heo6xoaumo Toapko uMeTh qoctarouHo sHeprun PE, Hanpumep nmoBopoTa momtHo# PExu.

Ecnu sueprun PE He xBataeT U1t CHHXpOHU3AIMH, TO HHOT 1A CTPOAT [IMpamuipl, BO3AyIIHbIE TeHEpaTOPhl HH(PPA3BYKOBOM HEPTHH.

Otu bonbemme XXuzau OyayT BKIFOYATh C CBOM Kpyr MeHbIHe JKU3HHU : TOpo/Ia, IEPEBHH, pOja, CEMbH.

Cawmu ke onu BxoasaT B bonbiioit Kpyr Hameit Bpamarornieiicst 3emuiin, kotopasi 6e3ycinoBHo sBisiercst bonbmioit XXuzusto(bO-XKI) s Hac.

[To cyTu nema Mbl BCe CHHXPOHU3UPOBAHBI HAIIICH TIAHETOM 3eMIlst, KOTopas enaeT oauH 000poT 3a 86164 cek.(3BE3AHBIE CYTKH)

Ecnm okTaBHO mEpeBeCTH YacTOTy BpalleHus 3eMiId B HH(Pa3ByKOBOM Juara3oH, To noiayduM F=12.1695 I'it (20-s okTaBHas TapMOHWKA BPAIICHUS 3€MJIH ).
Oto 6nm3ko k Hote COJIb=12,25T 11 Hamero My3bIKalIbHOTO PS/A.

CkanbHBIM BUOpATOp MUpaMUIbI XeoIca TOYHO HacTpoeH Ha 12,2511, 6e3yclIoBHO OH OBLT COTJIACOBaH ¢ 4yacToToM BparieHus: 3emiin(20-0i OKTaBHOM
TFapMOHMKOM).

C Takoii yacToToit 3emis Bpamjanack korjaa ctpowiu [upamuasr.

[Tepuon Bpamenne 3emin it 4actoThl 12.25 I'(20-0if okT.rapm.) Oynet paBeH 85598 cek.

To ecth 3emitst 3amennuia cBO€ BpalleHHE 3a MEPUOJI OT MOCTPOMKH mUp. Xeorca 10 HaluX JHel Ha 566 cek.

3Hasl cpe/iHee 3aMeJUIEHHE BpallleHus: 3eMJIU 32 TOJ, Mbl MOXKEM OIPEIEIUTh BO3PACT MUpaMuUbl Xeorca.

3amemiienue 3emiu ¢ 1973 rona 3amepsroT, OHO paBHO npumMepHo 1 cekyHay 3a 32000 ner.

Kpowme 3toro, 6pi1a paboTa 1o OIeHKe 3aMeJICHUs BpaIeHUsT 3eMJTH 110 CYTOYHBIM KOJIbIIaM KOPaJUIOB(3UMa/JIeTO), e MOTYIrId IpUMepHO | cexyHia 3a
50000 ner.

Ecnu ncnonb3oBathk 3TH JaHHBIE, TO BO3pAcT NUPaMU/Ibl Xeorca JeXKUT B quana3one 18-28 MUIIMOHOB JIET 110 H.93.

5.2.4 HazemHble KynoJibHble npuéMHuKku. Hedol, Codbopsi, Meuern, Ctynsl, Ilaroasl.

Kynonbuble Hazemuble npuéMHuku (Hedsbr) - 310 Hanbosiee coBeplieHHbIe Ha3eMHble TPUEMHUKH HHPPA3BYKOBOW SHEPTUU.
OTu NpUEMHUKH ABIISIOTCS YBOJIIOLIMOHHBIM pa3BUTHEM 00BEMHO-KAMEPTOHHBIX MPUEMHUKOB JIPEBHOCTH.

OcHOBHast TEXHOJIOTHYECKAsl CTPYKTYpPa 3TUX 00bEMHO-PE30HAHCHBIX YCTPOMCTB HAXOAUTCS HA TIOBEPXHOCTH 3EMJIH.
be3ycnoBHO, Kak 1 Bce Apyrue NpuéMHUKH, OHU TATOTEIOT K €CTECTBEHHBIM KOHIIEHTpaTOpaM HH(pa3ByKa.

To ecTs, K pexam, TopaM, cKajgam, pa3IoMaM.

MOXHO TPOCIEAUTH ABA 3BOJIOLNUOHHBIX MPEAKA ITUX TPUEMHHUKOB.
[TonzemHubIe TPUEMHUKH MUKEHCKOTO TUIIA U MOJTYMOA3€MHbIE TyMYyTyChI.
MBI BUIUM Te K€ KOMIIEHCAIMOHHBIE U CUTHAIbHBIE PE30HATOPHBIE KAMEPHI, IPOMOC(AHTEHHA) U TPANELeNIabHbIE CBO/BI.



Puc.120 3 Iloa3zeMHble KyNOJIbHbIE IPUEMHUKN MUKEHCKOTO THIIA.
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HOI[3CMHBIC KYIIOJIbHEBIC HpI/ICMHI/IKI/I MHKEHCKOI'O THIIa 5BOJIOITHOHHUPOBAIN B ITOJIYIIOA3EMHEBIC KYIIOJIbHBIC HpI/IéMHI/IKI/I(TYMy.]'IYCBI).



Puc.120 4 Tlonynoa3eMHbI€ TICEBAOKYIOIbHBIC TPUEMHHUKH (TYMYITYCHI).

,D,BYXKaMeprIe C AJTMHHBIM APOMOCOM
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KOTOpBIe, B CBOIO OY€pPEab, 9BOJIOLIMOHUPOBAIIN B HA3ECMHBIC HC(I)OBLIC KYIIOJIbHBIC HpI/IéMHI/IKI/I.
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Puc.120 5 Hazemusie HedoBbIe KynoiabHbIe TpUEMHUKU (COOOpPHI).

TpéxHeoBbI C ANWHHLIM APOMOCOM (AHrynem) MHoroHehoBbIi C KOPOTKUM APOMOCOM (AMBEM)
Three naves with a long dromos (Angulem) Multi nave short dromos

B HpO(l)I/IJ'IC ApoMOCa U CTOMHOHA MOXHO OTCJICAUTH 5BOJIFONTMOHHYIO HUTh PAa3BUTHS.



Puc.120 6 IIpoduns noazeMHOro, NOIYNOA3eMHOTO M HA3€MHOTO MTPUEMHHKA.
B Lo s e s ‘

aprbyram:

KOMTPOpC

m.wrpoopc

~Boxomne nedst <

HedoBble mpuéMHUKN OOBIYHO CTPOSATCS BO3JIE MPUPOIHBIX KOHIIEHTPATOPOB HUH(Pa3BYKOBOM SHEPIUU.
OOBIYHO B POJIM TAKOTO KOHIIEHTPATOPA BBHICTYIAET KPYITHAs peKa, XOJIM, CKaja, T00epexbe, pa3jioM.
To ecTb, 3TO TUITMYHBIE HEOAHOPOJAHOCTHU CPE/Ibl paclpoCTpaHeH s HH(Pa3BYKa, paCHOI0KEHHBIX MO ONPeAEIEHHBIM YIJIOM K HICTOYHUKY SHEPT HH.

Jpomocsl(AHTeHHBI) HE()OB OOBIYHO HAIIPABISAIOT HA UCTOYHUK YHEPTUU MIIM KOHIIEHTPATOP Mo yriiom 35°



Puc.120 7 Co6op Iletpa B Batukane. O0muii Bua npuéMHUKA C H3Ty9aTeJIeM U KOJOHHAOM.

KpynHbin HedoBbIi KynonbHbI NPHEMHUK
Large dome receiver

Obenuck
obelisk
Yron Mexay aHTeHHORAPOMOCAaM) U HanpaBneHuem
npuema curtana (35 °)
KonohHaga
The angle between the dromos and colonnade

the direction to the source (35°).

HanpageneHue npuema sHeprin
Power receiving direction.

Awircapoun BT IITPOXKO. Yacwp 14 hitp:fsoftelectro. yvwiscivocco. hival, 2013 2.



Kak BbI BUIUTE HA pHC. BHIIIE, aTaph cobopa [lerpa HAXOAUTHCS Ha 3amajie, 9YTO MPOTHBOPEYUT MHEHUIO, YTO OH JOJKEH OBITh Ha BOCTOKE.
CBs13aHO 3TO € TeM, YTO cOOOp HAXOAUTHCS 3amaaHee peku Hum, moaToMy npu npaBUiIbHOW OPUEHTHPOBKU MPUEMHHKA TaK IMOIYYHUIIOCH.

Puc.120 8 CoGop Ilerpa B Batukane. HanpaBnenusi Ha 3HauMMbIE MeCTa.
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[TocmoTtpum Ucaakuesckuit cobop B Cankr-IletepOypre, puc. HUXeE.
37ech anTapb pacnoioKeH Ha CEBEPO-BOCTOK.



3aMeThTe, UTO JUIsl POCCHICKHX FOKHBIX XPaMOB, aTapb OyJeT Ha FOTO-BOCTOKE, TaK KaK OOJILIIIMHCTBO XPaMOM CMOTPST B OJHO MECTO Ha IJIaHETe.
[TosToMy, 4eM 10XKHEE Xpam, TeM 0oJiee OH Pa3BOPAUYMBACTCS aNTapéM K IOTY.

[IpocTpancTBo OT cobopa A0 PEKH HE 3aCTPOCHO, YTOOBI HE MEIIATh MPUEMY IHEPIHH.
ITo cytu nena, 3TOT y4acTOK 3eMJIH BBITIOIHSAET POJIb COTJIACYIOIIETO YCTPOHCTBA(CTOMHOHA).

eBa. McaakueBckuii cobop, Cankr-IlerepOypr.
B

[Tpumep ycTpoiicTBa HH(GPA3BYKOBOTO KOHIICHTPATO
V,\. " G > A 1 - 'ﬂ 3

Puc.120 9 pa (aHTCHHBI) Ha PeKe

h N X v _nit
Awxapoun B BIHFPOXO. Yaowy LI ity fisqfielectro.vufsaivocco. il 2013 2.



BrnionHe BO3MOXKHO, 4TO pa3audHble (OPMBI KPECTOB SBIISIOTCS MPOSKTaAMH MPUEMHHUKOB OJ1aroAaTHOM 3HEPruu, KOTOpbIE Mepeaanyu HaMm 30/14He.
Ha npaBociiaBHOM KpecTy emié yKa3aHo ¥ HalpaBJICHUE MPUEMA CUTHAJIA, YTOOBI MPOoIIe OBUIO OPUEHTHPOBATH MPOEKT HA MECTHOCTH.

Puc.120 10 IIpaBocnaBHblil kpecT. [IpoekT npuémHNKa ¢ yka3aHUEM HallpaBJICHUs IIpUEMA.

Main line power receiving.

OCHOBHOE HanpasneHue
npuema

Bropoe HanpaBneHue
npuéma

The second direction

IS receiving power.

HAwxapdun BJT IIHPOKO. Yacmys 1.4 hitp /isoftelectroruiscirocco. hfmi, 2013 2.

C Touku 3pCHUA BOJIHOBOM CBs3H, HaHpaBHCHI/II\/'I HpI/IéMa y JHUIIOJIbHOM aHTCHHEI JBa.



Bropoe HanpaBieHue MeHee HCIOIb3yeMOe, TaK KaK YaCTHYHO MEPEKPBIBACTCSI OOKOBBIMU HE(QaMH.

Hazemubie kynoapHbIe MPUEMHUKNA OY€Hb YAaCTO BXOJSAT B COCTAB YCHIIMTEIIbHBIX KOMIUIEKCOB.

CocTosaumx U3 KOJOHHA, CTEP>KHEBBIX PE30HATOPOB(00EINCK, KOJIOHHA), (POKYCHUPYIOIINX apXUTEKTYPHBIX CTPOCHHIA.
Tax ’ke 9TH KOMIUIEKCHI BKIIOYAIOT B ¢€0s1 2JIEMEHTBI CTPYKTYPHUPOBOHHOTO JaHAmA(TA.

[enp koMIIIeKca - MAKCUMAJIbHO YBUJIMYUTH JAIbHOCTh TPAHCIIALMY IPUHATOM 0JarogaTHOM SHEPruu.

5.2.4.1 YacToTHBIE XapAKTEePUCTUKH Ha3eMHBIX KYNOJbHBIX IPUEMHHUKOB.
HazeMHbIe KynonbHbIE IPUEMHUKH ITPUILUIM HA 3aMEHY IPUEMHHUKAM 3II0XHU IUPAMUJ.
Hecymas yacTora uiu 4acToTa CHHXPOHU3AIUH 3THX MPUEMHUKOB ObLIa YBEIMYEHA B JIBa pa3a (TO €CTh OKTABHO).

N3cnenoBanue npoBeeHHBIE MHOO, 110 U3MEPEHUIO HHPPA3BYKOBBIX MOJIEH U PE30HAHCHBIX CBOMCTB COOOPOB, YACTUYHO MOATBEPKAAIOT ITH BBIBOIBI.
Yacrota npuéma nundopmanun(3Heprun) B cobopax paBHa B cpenneM 24,5111, yTo B Ba pasa BbIIIE€ YACTOThl CHHXPOHU3ALMU TUPaMUIbl XEoTica.



Puc.120 11 Cnekrp nndppa3BykoBsix yactoT B Kazanckom cobope Cankr-IlerepOypra npu CHIBHOM BETpeE.

Mecro: KaszaHckuit cobop, npaseiil Gokosoi Hed, 8 cepeaiHe, Mexay pAaaMN KONoKK Yenoeua namepexus

Koopawsarta 59°56'3 54"N  30°19'27.01"E BeTep: BOCTOMHLIA CUNMSHS! C HRPYAW Cobopa

[ara: 27 05 2014 20:00(MSK) Temnepatypa +8°C cHapyxu, BHyTph +20°C

ANMNnnTYAa cHrHana: 2 oM (N0 MUnNUMEeTROBOR CeTKe) Mpudop: DUPLEX-1, € agBymA miuspodhoramu ¢ YT
Pexium ckasuposanna: 10/10 MukpodoHb! HAXOAATCA B NOPTHENe, BEPTHKATIEHO BHU3
Iuanazor cnektpa: 0. 130y MNopTthens yCTaKOBNRH Ha AEPEBAHHLIA CTYN

Rezat 1024

Fi)= 0.2884 Hz
RS Fi= 05357 Hz
Pu% F2= 08051 Hz
0% F3= 16102 Kz
5% Fé= 1.0735 Hz
0K FSe 1.6798 Mz
wux Fé» 25.7632Hz2
0% F7= 268366 Hz
2% F3~ 30057 Hz
10x F3= 233479H:

B L | T I R U TSI [ OV DT I AW Gy Sett ) -

20K 30k 40Hz 50Hz B0Hz 70H:2 80h2 S0H: 100H: 130Kz 120H: 130 H2

Moplemkan yactora (AansHAA)
FO= 05387 Hz

25760y : i S i : | : Fl= 02634 Hz

4 HehOBLIX PE3OHAHCA wmy P 70N
2684y i
23,357y 30.08ry ' Fé= 30057 He
FS= 233479 H:
fBe 0.805] Hz
F7e 16102 Mz
FB« 18786 Hz
Fie 2E5583Hz

Huwapour B, HIMPOKO. Yacme 1. http Hsaftelectro.rufscirocca.himi, 2013 2.

OxkTtaBHas1(X2) KPaTHOCTh HOBOM YacTOTHI CHHXpoHU3anuu(24,5I') co crapoii(12,251 ) penrano mpoOaeMbl COBMECTUMOCTH YCTPOMCTB HA dTare 3aMEHBI



00OopymOBaHUSI.

Tem He MeHee, Bce TPUEMHHKH ¢ Hecymel 12,251, ObuIM HCKYCCTBEHHO 3aKPbITHI TPYHTOM U3HYTPHU M CHApY»KH.

Tymynycel B UTanuu 3achlnany 0TX0AaMHU KeJIe3HbIX Py, OHU ObUIH 0OHAPYKEHBI BO BpeMsI 2 MUPOBOI BOMHBI, ITPH MOMBITKE TOBTOPHOU MepepadboTku
JKEJIE3HBIX PYI.

80000 nyparoB Ha ocroBe CapauHHus, ObUIM 3aChIIaHbl TPYHTOM M3HYTPU U CHAPYXU.

3T0 KOJIOCCATBHBIN TPYA, U €CIH OBl ATOTO HE Ha/I0 OBLIO /Ie1aTh, TO UX ObI IPOCTO OCTABHIIN KaK €CTh.

Co3pnaércs BneyarieHue, 4To cTapble MPUEMHHUKH MEIIaId HOBBIM, U UX UCKYCCTBEHHO 3aKPbIBAJIN(3apbIBAJIN).

Takxke X049y OTMETHTbh, YTO OBLITM OCTAHOBIICHHBI BCE UCTOYHHUKH C HecyIlel yactoTon 12,250,
Ha ceroansinuii 1eHb HET HU OJHOTO JAelicTByronero reneparopa(llupamuier).
VYerpoiicTBa yripaBiaeHuUs MUPAMU] CHATHI(OTIOMAHbI), CAMH MUPAMHJIBI 3a0pOIIIEHbI, HEKOTOPHIEC 3aChIMAHBbI.

Haznauenue [Tupamua u ux nzodpaxeHue Mbl MoxkeM HabmoaaTh Ha poHTOHaX COOOPOB.

Puc.120_12 ®ponton Kasarckoro cobopa Cankr-IlerepOypra. PACBET XXI3HU




5.2.5 CoBpemenHble HHPPa3BYKOBbIEe CHCTEMbl HHGOPMALIMOHHOT0 00MEHA.

B nauane 20 Beka npou3o1en nepexo/] Ha COBpeMeHHbIe HH(PPA3BYKOBBIE PUEMHHUKH.

CuHXpOHM3UPYIOLIas YacToTa ObUIa yBeln4eHa Ooee yeM B 4 pa3a, 0 CPaBHEHUIO C AIIOXOW MTHPaMUI.

Ceronns HaOIIOAAIOTCS IBE CHHXPOHU3UPYIOIINE YacToThl: Boctounoe nomymapue 3emin 50 ' u 3amagHoe 60 [,
[Tpu4nHBI TAKOTO peLIeHNs 1 000PYI0BaHHE COBPEMEHHBIX HH(Pa3BYKOBBIX HHTEP(EHCOB MHOIO OIIMCHIBATHCS HE OYAYT.

6. YcrpoiuicrBa 1ji 00padoTKu HHPPA3BYKOBbIX BOJIH.

[Tpumino Bpems pazckazaTh 00 yCTPONWCTBAX, UCIIOJIb3yEMbIX B MH(PA3BYKOBOM SHEPTEeTHKE.

B knaccu¢ukanum npuéMHUKOB (pHC.65) OHH BBIIEICHBI B OTJACIBHYIO TPYIIITY.

He nymaiite, ecniu oHM Ha3BaHbl "MPUEMHHKHU'", TO OHHU TOJIBKO IPUHUMAIOT SHEPTHUIO.

JIr060ii mprEMHMK HE TOJIBKO IPUHUMAET S3HEPTHIO, HO U MIEPEU3ITYUAET e€.

Hanpumep, paaronpuéMHUK TPUHAMAET 3JIEKTPOMArHUTHYIO YHEPTHIO, a N3ITy4aeT 3BYKOBYIO.

6.1 3ByKoBbIC MaKPOCXEMBI.

[Tupamuia SBASIETCS] YCUIIMTEIbHBIM 2JIEMEHTOM BXOJSIIEM B COCTaB yCTPOWCTBA, a IPU HAJIMYKME BHYTPEHHEHN NoJ0KuTenbHO 00patHoii cBsi3u(I10C), ona
MOJKET OBITh T€HEPATOPOM OKTABHBIX 3HEPTHi.

[Mupamuna ucnons3yet nHppa3BykoByro(BuOpanmonnyto, RE okraBHyto sHepruto) noroka, oosiuyHO peku(PE KATsmas) nnu Berpa(BEpxuuii Tei Pe), ona xe
ABIsieTCA U OJOKOM NMUTaHMSI BCETO YCTPOUCTBA

Jl11s monHoyHKIIMOHATBHON pabOoThI, MUpaMHa JOHKHA OBITH BCTPOEHA B HH(PPA3BYKOBOE YCTPOMCTBO.

JIro60€e BOTHOBOE YCTPOIMCTBO BKIIOUAET B ce0sl M3BECTHYIO TPYIIIY 2JIEMEHTOB: KOPIYyC, OJIOK MUTAaHUS, TEHEPATOP, MOAYISITOD/ AEMOAYISITOP, YCUIUTENb,
(bunbTp, KaHAI-BOJIHOBO,AHTEHHY, COTJIACYIOIINE YCTPOMCTRA.

YacTp 3THX AJIIEMEHTOB 00bEIMHEHBI B MAKPOCXEMY- KOHCTPYKTUBHO BBIJIEIICHHAS TPYIINa SJI€MEHTOB AJis1 00paboTKU CUTHAA.



Puc.120 13 BomroBoe yctpoiicto. [Tupamuna Iemu 11 ( Kat.Ne:PYReg088.SSK16.Lps XLI)

Ycunutens
Kopnyc
pry AHTeHa
Makpocxema
BonHoBoa

Bnok nuTaHuA Makpocxema i
I"eHepaTop YCTpOIiCTBa COrnacoBaHna

OOparuTe BHUMaHUE, YTO 0OJIbIIIAs YaCTh 3JIEMEHTOB MAaKPOCXEMBbI 3aKPbITa KPBILIKONH KOpITyca.
B nanpHeiimeM puCYHKH MakpocxeM OYyIyT IMOKa3aHbl 03 KPBIIIKH, 9TOOBI OBLIO BHIHO CTPYKTYPY MaKpOCXEMBI, €€ COCTaB.
OTMeuy, 4TO KOTJJa MAaKpOCXEeMa 3aKpbITa KPBIIIKOM, TaM HET OKOH U BEHTWISILIMOHHBIX I1aXT, U YEJIOBEKY 37IECh JeaTh HEUEro.



Puc.120 14 Bun makpocxems! 0e3 kpbitku. [Tupamuna [enn 11 ( Kat.Ne:PYReg088.SSK16.Lps XLI)




Puc.120 15 PaccmoTpum noapoOHee Makpocxemy nupamusl PYReg083.SSK11.Lps XXX VII

Bob6meM-To, ycTpoicTBO MaKpOCXEMbI IIOBTOPSIET HAIIM MUKPOCXEMBI pEaIU3YIOIUE PaIOTPAKTHL.
CmotpuTte camu:

. YcwinrenbHble 3JIEMEHTHI Pa3HOW MOIIIHOCTH, 4 HIT.

. CtepxHeBbIe KOJIbIIEBbIE PE30HATOPHBIC YCUIIUTENN OeryIei BOJIHbI, IPAKTUYECKH MarHETPOHBI.
. 'pebenuaTsie GUIbTPHI, HA pa3HbIE TPYIIIBI YACTOT.

. @unepsl, KOHIEHTPUPYIOLINE SHEPTUIO HA U3ITydaTellb

. DOKYCHPYIOIINHI U3JIy4aTeb.

. Cornacytomue ycTpoucTBa, eiu.

. Hakonurenu -Oydepbl, EMKOCTH SHEPTHUH.

. Kopnyc.

. Bozny1iiHbie mosyBoJIHOBBIE PE30HATOPHI.

OO0 I DN W~

TpakT 06paOOTKH CUTHAJIOB B MAaKpOCXeMaxX TUIIMYHO CJI€TaH ¢ IPOTUBO(A3HBIM IITyMOIIOIaBJICHUEM.
To ecTh, Ha BBIXO/I€ CUTHAJ BHIYUTAETCS OT ABYX PE30HATOPOB, B OJHOM M3 KOTOPBIE €CTh CUTHAJI C ITYMOM, B IPYT'OM CUTHaJIa HET(TOJIBKO LIyM).
Bepxuuii pezonarop 9 mycToi, a HU>KHUHN 3a110JIHEH rpeOeHYaThiM (GUIBTPOM BBIACISAIONIUM IIepejaBaeMble YaCTOTHI.



Takas 1ByxKaMepHas cxeMa IIOJABJICHMS 1IyMa TUIIHYHA JJI OTPYCKUX TYMYJIYCOB, KOTOPBIE MBIl PACCMaTPUBAJIH BBILLIE.

I'pebenuarsie GrIbTpoI(3) CAETaHBI OYEHb IPOCTO, HAOOPOM pa3HOKATMOEPHBIX MOTYBOJIHOBBIX PE30HATOPOB.
31ech U O0BACHATH HEUEro, TaKOM (PUIbTP MOXKET BBIPE3aTh U3 CUTHAJIA HY KHBIHM CIIEKTp 4acToT.

CrepikHEBbIE KOJIbLIEBbIE PE30HATOPHI(2), CMEIIUBAIOT U YCUJIIMBAIOT 33JaHHbIC YaCTOTHI.
[Tpuuém 3amedy, KOJOHHBI B KOJIBIE MOTYT OBITh Pa3HOTO JUAMETPA, TO €CTh MOJOTHAHBI 0] HY>)KHBIE YaCTOTHI.
OOBIYHO 3TH KPOMIIEXH CTaBAT Ha BBIXOJI€ MAKPOCXEMBI, IIEPE]] COTTIACYIOIIUM YCTPOMCTBOM U (PUAECPOM.

MHorna BMECT0 KaMEHHBIX BO3YIIHBIX MOJTYBOJIHOBBIX PE30HATOPOB(Y) UCTIONB3YIOT IePEBIHHBIE 00BEMHBIC PE30HATOPHI B BHE OOTOB.
3TO0 0YEHB BBHICOKOI00POTHBIE PE30HATOPBI(ITPOAOITOBATEIE OapadaHbl), KOTOPHIE APXEOJIOTH HAa3BaIH ""COITHEYHBIMHU JaIbIMU".

3/1ech pUCYHKH Pa3HBIX MAKPOCXEM:
000, 001, 002, 003 004, 005, 006, 007, 008, 009, 010, 011, 012, 013, 014, 015, 016, 017,

Xouercs OTMETUTH, UTO T€ KTO cTpouiiu nupamusl odnanan SHAHWEM | a ve npocto OIIBITOM, Tak kak OHH HE TOBTOPSUIUCK.

6.2 3ByKONIPOBO/bI, AKYCTHYECKHE JIMHUH.

OTH yCTpOWCTBA MpeIHAa3HAYEHBI IS Tiepeiadn HH(PPA3BYKOBOM SHEPTHU Ha OOJBIINE PACCTOSHHS.

Ha stu ycrpoiicTBa Masno oOpamaroT BHUMaHMs, 1 UH(OOPMAIIHUIO 110 HUM OY€Hb TPYIHO HaTH.

OOBIYHO aKycTUYECKas JTUHUS COSANHSIET MUPaMUIaTbHBIA KOMIUIEKC C aHTEHHOM OIYILEHHOH B peKy.

[IpencraBnsier oHa u3 ceOs ABE KaMEHHbIE MPSMOYTOJIbHBIE TPYOBI BIOXKEHHBIE JPYT B IPYra, TO €CTh TUMUYHBIN KOAKCUAIBHBINA KaOeb.
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Puc.120 16 Buaen npoduiis BomHOBOAA Ha Bbxose Makpocxembl. PYReg095.SSK23.Lps XLIV

B 3TOM KaMEHHOM BOJTHOBO/IE HET OKOH M BEHTHJISIIIHH, TTEPEMEIIAThHCS 110 HEMY YEJIOBEK MOXKET TOJIBKO IMOJI3KOM, YTO JIOBOJILHO MPOOIEMATHYHO YIUTHIBAS
UX AIuHy 1-2 kM.



Puc.120 17 BonHOBOABI OOBIYHO HAIIPABIIEHHI IO/ YTIIOM K pEKe.
1

0 10 2Q 30 metres
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sphinx

Sphinx

Quai

AHaJIOTMYHbIE HAKJIOHBI JJTMHHBIX JPOMOCOB MOYKHO HaOJII0AaTh Y MOA3EMHBIX KYIOJIbHBIX TPOOHHIL.
S cumuTato, 3TOT HAKJIOH CBSI3aH C BpallleHHMEM U KpUBU3HOM 3eMJIH, a HE C HAalpaBJICHHEM ITOTOKa PEKU.
3TOT BONPOC elE MPEICTOUT BBIICHUTH U 0OOCHOBATh.



6.3 Hakonure/in, yCUJIUTEH, IOCOXH, HEMECHI.

HakonuTenu npeacTaBisitoT coO0i MacCUBHbIE KAMEHHBIE CTPOEHUS, CIIOCOOHBIE HAaKAIIMBAaTh BUOPAIIMOHHYIO SHEPTHIO.
OTO0 EMKOCTHBIE HAKOIUTEIN SHEPTUHU, KOTOPHIE UCIOB3YIOTCS KaK B MUPAMHIAaX TaK U Xpamax.
K HakomuTensiM OTHOCATCS M OYEHb TOJICThIE KAMEHHbIE TOJIbl XPaMOB, KOTOPbIE CIY>KUJIH JUIsl IUTAHUSI IEPEHOCHBIX U PYYHBIX 3BYKOBBIX YCTPOHCTB.

6.3.1 Pyunble 3ByKoBbIe KaHaubl: Yac, Ilocox, Ckunerp.

OTO yCTpONUCTBA MO3BOJIAIOIINE [I€PEAAaBaTh 3BYKOBYIO BOJIHY Ha HEOOJIBILIOE PACCTOSHUE.
OOBIYHO UX W3rOTaBIMBAIOT U3 MaTepHUaja XOPOLIO MPOBOISIIETO 3BYK.

Ha ogHOM KOHIIE TaKOT0 YCTpOICTBA MOXKET HaXOAUThCS PE30HATOP, HAIPUMEDP KaMEPTOH.

Ha npyrom koHIie Hax0QUTCs OpTajabHAasl IUIACTHHA, HAIIPABJIAIOIIAS 3BYK B HY>)KHYIO CTOPOHY.

Puc.120 18 YcrpoiictBo Yaca.
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C nomompio Yaca wu [Tocoxa MOKHO MOCTYIIAT 3BYK OT ITOJIa WIIM KAMEHHOTO 00BEKTa, ITOTHECS PE30HATOP(CTEPKEHB) K 00BEKTY, a IUTACTHHY K TOJIOBE.
Ho Ttak >xe, MOXHO OBLJIO TIepeIaTh CUTHAT U3 TOJIOBBI HA HIDKHUNA KAMEPTOH, TO €CTh MOCATh €ro B 00BEKT.



Taxum 0Opa3oM Yac UCTIONb30BajICs JJisi CO3/IaHMs OOPATHBIX 3BYKOBBIX CBSI3EH B reHepaToOpax.

OT10 ocHOBHOE HazHaueHue Yaca u [locoxa - co3garh 0OpaTHYIO MONOKUTEIBHYIO CBSI3b, KOTOPAs PEBPATUT I'OJIOBY U MO3BOHOYHHK YEIOBEKA B 3BYKOBOM
reHeparop.

YacroTa reHepaniuy 3ByKOBOI SHEpruu OyAeT ONpeaesaThes BO3IYIIHBIM 3a30poM Mexay Koponoit u Yacom(Ilocoxom,), ueM oH OobIie, TEM MEHbIIIE
4acToTa.

To ecTh uenoBek, KOTOPHIH BlIaZieeT STUM METOJOM, MOXKET HACTPOUTH ceOs Ha JII0OYIO 4acTOTYy.

J1Jis1 TOYHOM HACTPOWKH YacTOTHI YEJIOBEKA UCTIOIB30BAIKCH pa3yuHble BUOpanronHbie mpuéMank: AuX, [wmaap, Jlepxasa u ap.

6.3.2 Pyunbie BUOpauMoHHbIe NPUEMHHMKH: AHX, /lep:kaBa, Hnauuapel, KamepTonsl.

OTH 1prOOpPHI MO3BOJISIOT YEIOBEKY IPOBEPUTH TOUHOCTh CBOEH HACTPOIKHU Ha 3BYKOBYIO SHEPTHUIO.

Anx win KamepToH 3aBUOpHUpYET B pPyKE YEJIOBEKA, KOI'1a OH HACTPOUTCS HAa HYKHYIO 4acTOTY 3Hepruu ¢ nomouibto Ilocoxa.

AHX O4YE€Hb IPOCTOM U COBEPILIEHHBIA IPUEMHHK 3BYKOBOM SHEPIUU COCTOSIINN U3 PE30HATOPA, COMIACYIOLIETO YCTPONCTBA U AHTEHBI.
MBI paccmarpuBanu ycrponcrsa Anxa B 11.5.1

®oTo AHXOB, HalJIEHHbBIX B rpoOHUIle TyTaHxamoHa,

6.3.3 bunaynapHble yCHJIMTEIU 3BYKOBOI dHepruu [:kenbl.

Ot1o0 Hauboee 3araJlouHble YCTPOICTBA, KOTOPHIE YaCTO MOKHO BHIETh HA ETUIMETCKUX (PpecKax U MOYTH HUKOTIa BKUBYIO WK Ha GOTO.
VYeunurens Jken - npegHa3HaueH ISl YCUIICHUS! 3ByKOBOT'O TOJIsi HAKOMUTENSA(I10J1a, PEKU U TJ) U NIEPEBOJI €T0 B IBOMHYIO OMHAYHAPHYIO YaCTOTY.
JIxen 9TO KepaMuveckas TpyOa Ha KOTOPYIO CBEPXY OJICThI PE30OHUPYIOIIHE JUCKH(OMIIBI), COTIIACOBAHHBIC MTOIIAPHO HA 33JJaHHbIC OMCHUSI.

Korna 4 Hos6ps 1922 skenenuius Kaprepa o6Hapyxuna rpooHuity TyTaHXxaMoHa, MOJIHYIO 30J10Ta U COKPOBHIL, OHU BCE 3adoTorpadupoBaiy.
boun Halinen u JIken, KOTOpbIN HUKOTJa HE IEMOHCTPUPOBAJICS, HAa POTO 32 HOMEpOM 50 MbI BUJIUM €T0 SIIHUK.

AHIIMYaHe MULIYT, YTO SIIUK ObUT pa3rpaliieH U YTO B HEM XPAHHWIUCH JYK U CTPEIIbl C IPOTUKAMH.

Ho B 3TOM stiimke xpanunics ke, 3To OTYETIMBO BUIHO 10 JBYM 3aMKaM CHEJIaHHBIX B Buae Jlxena.

3ayeM roBOpUTH, YTO TaM ObUIM APOTUKHU, WU Y HAC TamonuHanuu??? He BepTe rimazaM cBOUM yTO-Iu?

To ecTb aHrIMYaHe YMBINUIEHO yMoa4aiu o Jlxene.

Bot dotorpaduu 1923 rona c Mmecta coObITHI:

@orol snrka B KOTOpoM xpaHuiics Jlxes, HailieHHbI B rpoOHuIle TyTaHxamMoHa,

dor102 AmuKa B KOTOPpOM Xpanuiics Jke, HaliieHHbIi B rpooHne TyraHxaMoHa,

Kpowme JIxena Obl1 HaliZieH U UICTOUHUK 3Hepruu Kosuer - AnyOuca, o coiep>KUMOM KOTOPOTO aHTJIMYaHE TOKE HE OXOTHO FOBOPAT.
Ho nam u3BectHo, uto Mouceii ¢ eBpesimu npu Oerctse u3 Erunra npuxBaTuiin HEUTO MOA0OHOE U OHO OBLIO TOBOJBHO SHEPreTHYHO, '"'MOpe pa3aBuraio’.
®dor03 sHepreTruecknii KoBuer AHyOuca, TaMm XKe,



scirocco_201.jpg
scirocco_200.jpg
scirocco_202.jpg
scirocco_203.jpg

[Mpumenenne JIxena MHOTOOOpA3HO:

1. lnst ocBelieHusi XpaMoOB M MOA3EMHBIX TOPOJ0B.

B MHOT'OAPYCHBIX MMOA3EMHBIX I'OpoJax, MOTOJIKHA HC SaKOH‘-IéHBI, BO3MOJKHO 3/1€Ch JIFOJU IMOJIB30BAJIMCh 3BYKOBBIMH UCTOYHUKAMHU CBETA.

W3BecTHBbIN n3cneaoBareib [[0136eMHBIX MEraJIMTUYECKUX KOMILIEKCOB reosior Asnekcanap KoJTeInuH AOKa3bIBAa€T CYIIECTBOBAHUE TAKUX KOMILJIEKCOB IO
BCEMY MHDY.

Bo3moxHO, 3T0 ObUTH ra30BbIe WIH (PIFOMUHECHEHIIHBIE CMECH, KOTOPbIE MOTJIU CBETUTHCSI HA PE30HAHCHBIX YacTOTAaX.

W BO3MOXKHO XCMUJIIOMHMHECILCHTHBIC CMECH, TO €CTh 6aKTCpI/II/I, KOTOPBIC CBETATCA OT Bnﬁpam/m.

Puc.120 19 Ucnonws3oBanue ycunurens "/xen" nus ocBemeHus.

2. Ucnosib3oBanme J>kena kKak ABUraTesisl JJ0J0K U KopaodJieii.

Eruntsne umenu camoIBUTaronIfecs JI0IKH, KOTOpbIe paboTanu Ha MHPPa3BYKOBON SHEPTUH MOTY4aeMOU U3 PEKU C TIOMOIIbIO yeumuTens Jxes.

Br1 Halinére MHOTO (pecOK ¢ M300paKEHUEM ITUX JIOJOK M OOJIBIINX KOpadiieid, KOTOphIe HE UMEJTH BECEN U MapyCOB, TOJIHKO PYIIb U DHEPTETHIECKYIO
YCTaHOBKY.


http://www.dopotopa.com/ruiny_gorodov_i_poseleniy_neogenovogo_perioda_perezhivshie_katastrofy_i_potopy.html
http://www.dopotopa.com/ob_avtore_i_proekte.html

Puc.120 19 1 Hcnonb3oBanue ycunurens "Jxen" B caMOABIKYIIUXCS KOPAOIIX.
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P. Jlencuve Aasbom 3 Tom 5. 1842-1845 1. Tempel von Semneh. Jnnere Westwand

VYCeTpoiCTBO CaMOABHIKYIIETOCS KOPabJisi ObLIIO TAKHUM:

1. Ero nenanu B BUJE Ka4elu, TO €CTh C BHICOKO MOJHSATHIMH HaJ BOJIOM HOCOM U KOPMOii, KOTOpbIe 00pa30BbIBANIA MOUYTH MOJTYKPYT, KaYaroIIUIiCs Ha BOJE.
2. B nienTpe ycTaHaBIMBaIM JOBOJBHO OOJBIITYIO YCUITUTEIBbHYIO YCTAHOBKY, B KOTOPYIO BXOAHMIJIO MHOXKECTBO [[’e10B 1 00bEMHBIX PE30HATOPOB, THIA
KYBIIUHOB.

3. Hoc u xopma J1oAKY MpeACTaBISsIA MaCCUBHBIE TPYOBI, MpUUEM Ha KOpMeE TpyOa Bceraa u3rudanack co3aBasi O0JIbIIYI0 HETUHEHHOCTH JJIS 3BYKOBOM
SHEPTHUH.

Jloaxu Mornu IBUTaThes 3a cYET MHPPA3BYKOBOW SHEPTUHU, KOTOPYIO MUPaMUIaIbHbIE KOMIUIEKCHI ITepeJaBalid B pEKY ¢ OMOIIBIO THPOAKyCTHUECKUX
aHTEHH.

Ha noBepxHocTH peku oOpa3yeTcst HeOoblas CTosiuasi BOJIHA, KOTOpasi UMEET ITYYHOCTHU U Y3JIbI BOJTHOBOM SHEPIUH.

Kopabap nmeer npuéMHUK HHPPa3BYKOBOM SHEPTHH, TO BUJHO HA BCEX PUCYHKAX.

OOBEMHBIE pe30HATOPBI IPUHUMAIN UH(PA3BYKOBBIE YaCTOTHI CO3/1aBaeMble TUPAMHIaMH, a JIXKe/Ibl TPeo0Opa30BbIBAIN €€ B 0U€Hb HU3KHE OMEHUS.
[lepensnydeHnue »TUX OMEHUI B BOAY MEHSET KapTUHY CTOsIYEN BOJIHBI, 3aCTaBJISAS MYYHOCTH MEpEMENIaThCs M0 MOBEPXHOCTH PEKH, YBIIEKas 3a c000il Kopaliib.
JIBI>KEHME JOAKH BIepel 00ecTiednBail TpyObl, psiMast U U30THYTast, KaKMM 00pa30M He OueHb IOKa MOHATHO, Y HAC HET HUYETOo 1M0100HO0T0.



S mymaro, sHepreTUyeckasl ycTaHOBKA MPOKayMBasla KaKk HAacOC 3BYK Yepe3 AT TPpyObl, 00pa3ys KOJIbLIO 3BYKOBOW SHEPTUU, KOTOPOE 3aCTABIISIIO JABUTaThCs
IIy4YHOCTH U y3JIbI CTOSTYEH 3ByKOBOM BOJIHBI, KaK ITHITY.

OueHb MOXET OBbITh, UTO Kayasi IIy4HOCTH 110 ONPEACIEHHON TPACKTOPHH, MOXKHO HE TOJBKO TOJIKATh KOPaOJib, HO M, HAIIPUMEp, pe3aTh KAMEHb.

Tak kak B My4HOCTH MPOUCXOAUT OOJIbIIASI KOHIIEHTPALKs KHHETUYECKON 3HEPTUH 3BYKa, C OOJIBIION aMIUINTY0M 1 BHICOKOM 4acTOTOH.

B rpo6nune TyranxamoHa ObUTA HalIEHBI MOJICTTH TaKUX JIOJOK, HHTEPECHO y3HATh, 3TH MOJICIH OBUIH paboTOCIIOCOOHBIE?
®oto 1923 1., MOJIENIH JIOAOK C 3BYKOBEIMU TpyOaMu Tumia JKeI U SIIMKU C CTaTYDTKAMHU, TaM K€,

Bot u3o0pakenue Apyrux 100K pabOTaOIMKX Ha 3ByKOBOM SHEPIHH U CUMBOJIOB C HUMU CBsi3aHHbIX: Puc.1, Puc.2, Puc.3, Puc.4,

6.3.4 Mbiciie-Moay IMpyIOlIie YCUINTeIH JHepruu Tuna Tpon.

Ycunurens TpoH - ycunurens HHPPa3BYKOBOM BOJIHBI MPEAHA3HAUCHHBIH J1st MOAYJIsuu PE sHepruu mMpicibio yemoBeka.
CayuT 17 ynpaBiieHUs KOJIOHUSMU JIFOAEH U )KMBOTHBIX.

TpoH cOCTOUT M3: TPOHHOTO KaMHsl, TPOHHO-TECHEPATOPHOU TPYOBI, Kpecia.

3aaga TpOHA HAIIPABHUTH MOTOK HH(PPA3BYKOBOM SHEPTUU B TTO3BOHOYHBIN CTOJIO CHISIIECTO HA TPOHE.
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Puc. 120 20 YCTpOHCTBa TpOHa

TpoHHBII KaMeHb TPeTHA3HAYECH /ISl YCHIICHUS Hy>)KHOM 9acToThl. OOBIYHO TPOHHBIE KAMHH OBUIA HACIIEICTBECHHEIE.



TponHO-reHepaTopHas TpyOa, 00BIYHO KepaMHudecKasi, UMella MHOKECTBO OOPAaTHBIX CBSI3€H, M MPOAHAIM3UPOBAThH €€ PabOTY JOBOJIBHO CIIOKHO.
Ha ¢peckax xoporo BHIHO, 9TO TPOHHO-TEHEpATOpHAs TpyOa Bcera Obljia 4acThiO TPOHA .

Puc.120 21 TpouHo-renepaTopHas Tpyoa.

DoTO TPOHHO-TE€HEPATOPHBIX TPYO HaNIEHHEIX B rpoOHuIle TyraHxamMoHa,



scirocco_199.jpg

Camo Kkpeciio 0co00ii poiH, Kak MHE KaXKeTCsl, He UTpaJIo.

Puc.120 21 1 Kpecno ¢dapaona.

Kax BbI BUguTE, My3€iiHbIe paOOTHUKH, OY€Hb 3a00TIMBO, IEMOHCTPUPYIOT Kpeciio ¢apaoHa, Co CHATOM TpOHHO-TeHepaTopHoi Tpyooii (TI'T).
TonbKO BOT KAPTUHKHU HA 3TOM KpecJiie, MOKa3bIBAIOT KPECIO € MPUCOETUHEHHON K Hemy TT'T.



Puc.120 21 2 PHcyHOK ®apaona Ha kpeciue ¢ TI'T.
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3auem Haso ObUTO cHUMATH 1 TipsiTath TI'T ¢ kpecna dapaona B myzee Kampa?
YroObl MOHATH paboTy TpoHa, HEOOXOIUMO KPaTKO O3HAKOMHTBHCS C TPOHHOW TEXHOJIOTHEH YIPABICHHUS JTFOIbMHU.



6.4 TponHast TexHoJIOTHs1. YTIPaBJIeHUE KOJOHUEH KU3HU.

JKM3Hb MOXKET CYIIECTBOBATH TOJILKO MIPY HAJTMYMK BHEUIHEH CHHXPOHHU3ALUH U HH(POPMAITIOHHOTO MOJIS )KU3HH.

3T0 1oJIe MPUCYTCTBYET HA 3eMIIe U MTO3BOJISICT BCEM JKMBBIM OpraHW3MaM Pa3BHBATHCS M 0OMEHUBATHCA HH(POpMAaLKeH.
CylIecTBYIOT SHEPIreTUYECKHE MECTa WIIK MECTa CHJIBL, TJ€ 3Ta SHEPI sl KOHLIEHTPUPYETCS.

OTH TOUKH CHIIBI Ha3bIBatOTCA ['ap/ioM, TaM r/ie KOHU HAaYWHAIOT KYBBIPKAThCS.

Hamm npeaxu 1aBHO 3HAIN O BO3MOKHOCTH 3TUX MECT OOBETUHSTH JIFOACH.

Puc.120 22 Touka I'appa.

Cronn, depeso, KameHb

Jueprusa PE

I"apn npezacrasisier co60r0 X0AM((hOKYCHPYIOIIYIO JIMH3Y) PACHOJI0KEHHYIO BO3JIE PEKH.
Oneprus PE Beinensemast IOTOKOM pekd OKYCHPYETCsl TPYHTOBOM JIMH30M M MOKET OBITH MCIIOJIb30BaHa B PA3JIMYHBIX IEIISX.



Hammm npeaku caxany Ha BEpIIMHE TAKOTO X0JIMa OO0JIBIIOE IEPEBO, OOBIYHO Ay0, KOTOPBII CTAHOBUIICS PE30HATOPOM COOpaHHOM sHeprun JKu3Hu.
B nmocnenyromue BpeMeHa CTald UCII0JIb30BATh MEHTHPHI WU IEPEBSIHHBIE CTOJIIIBI C JINYMHOM.

BOKpyT 3THX CTOJIIIOB CTaJIi YCTAHABIMBATH KAMHU HJIM CTOJIIIBI IOMEHBINE pa3MepOoM(KpOMIIEXH), YTO TO3BOJISLIO 3P (EKTUBHO H3ITydaTh SHEPTHUIO B
TOPU30HTAIBLHOE TPOCTPAHCTBO.

Crourbl cTaiay CTPYKTYPHBIMU IIEHTpaMu HHGOpMAIIMOHHBIX noJieit PonoB u [1neméEH.

Wx sHeprerudeckoe MecTo 1 BbicoTa CToJima Onpenesuii uX 3HauuMocTb, CTOIII ABJISJICS TOUKOW ocHOBaHus Poxa.

[Tpu Cronnax 6su1H [IBOpBI, B KOTOPBIX pelIaiich MECTHBIE aIMUHUCTPATUBHBIEC TPOOJIEMbI U HaXOIMIOCh PyKOBOJACTBO Poi0B.

OT 3TUX cTONMOBBIX ABOPOB nonutu CTosimoBbie [BopsiHe , KOTOPHIX B mocieAcTBre Ha3Bam CTonOoBeMU JIBOpsiHAMHU.

Ecnm 3nakombl ¢ bykBuiieit, To jgerko momére oopasnl 3Tux Cios.

TOJI - 6ykBanbpHO "TBEPIO OUEPUCHHBIN KPYT JIOACH", CHCTEMHO "TBEPIO pOCTYIIAsl CHjIa KOJbIA )KU3HU"

CTOJIII - ¢ npucoennHeHHBIM(ITOKOWHBIM) TBEPAO OUEPUESHHBIM KPYTOM JTFOJIEH, TO €CTh, 3TO OCHOBAaHHE(OCh, TO UTO HE BPAIIAE€TCs) BOKPYT KOTOPOTO
dopmupyercs npouecc (Hanpumep, "Cronmnsl Hayku'")

CTOJIb - ¢ TBEPIO OUEPUYCHHBIM KPYTOM JIIOJIeH ObITh, TO €CTh, 3TO TpaHuIla ouepurBaromas mnpouecc (Hanpumep, "Ilorpannynsiii cToi0")

B niepuon 3akpeiTus Beauueckoi KynbTypbl, CTonmnbl cTanu 3aMeHath KonokonpHsimu unu PonoseiMu bamHsamuy, a tak xe Komonnamu obpasyrommmu
KoJIoHUH JKM3HEN.

"N3ropukn" ckaxyT , uro "Cronbossie J[BopsiHe" MONUIM U3 pOIOCIOBHBIX KHUT, Kyna Mmena 3anuceBany B "CTon0ub!", O4€Hb CMEIITHO ;)

Torna nBopsine, HazpiBasIUCh ObI "CTONOII0BRIE [[BOpsiHe", a He "CTosI00BBIC", A3BIK HAIIl €UHBIN MBI €€ TOHMMAEM.

Nmneparop Anexcanap He craji 3anuchiBath cBOE MM B "CTonO1pl" HeOmyOIMKOBaHHBIX KHMXKEK, HA3JI0 "U3TOpruKaM" HaBEpHO, a MPOCTO MOCTaBUJI HATIPOTUB
cBoero Tpona "Anexcanapuiickuit Cronn", umenno CTOJIII, a ne CTOJIb.

D710 camblil 00bIION KaMeHHBIM CTOJII, CACaHHBIN U3 1IEJIOT0 KyCKa IpaHuTa, KOTOphIi nmogunaui cedbe Bce Cromnmossie J{Bopsl Poccuu., a cnenoBarensHo 1
"Cron6oBbIx J[BopsiH".

Ha To0, on u Umneparop, uro Mms ero PA-TOPA Ilepsoe.

Bokpyr Takux MecT J1011 BOAWIN XOPOBO/bI, €U MECHU U JKIJIM OTOHb, PU3bIBasi OOrOB MOMOYb X POIY.
370 OBUIM POAOBBIE KANUILA, 0OBEANHSIONINE CEMbH B OOJIBIINE POJA.
Wudpa3BykoBas SHEPrHs 3TUX MECT MOJYIMPOBAIACh 3ByKOM IIECEH CBOETO pOJa.

B Erunre, a ckopee Bcero B ATiaHTH/I€, 3Ta TEXHOJIOTHs Oblila U3yuyeHa U CUJIbHO MOJEPHU3UPOBAHA.
CymHocTh 3TOM TEXHOJOTUHU 3aKitouaeTcs B co3aanuu kouel PA-TOPA.
Komasmo PA TOPA co3naércs nonoxutenbHoi 06patHoit cBs3pi0(I10C) yeunurens paboraromiero Ha sHepruu noroka (PA).



Puc.120 23 I'enepatop - Hacineguuk PA TOPA. I'enepaTop Ha Tpu OKTaBHBIX YaCTOTHI

Yeunurens

[MoTOK SHEeprun

LLlenyok ————#= _> Yaap

PesoHaTop

} :

....................................

Kanan obpaTtHoi cBAa3u

Vcnonb3ys 3a7ep KKy B pacnpocTpaHeHue curaaia mno kanaity [IOC, MOKHO MOTy4YHUTh JI00YI0 YaCTOTY T€HEpaIllii SHEPTHH U3 SHEPTUH MOTOKA.
s 3apanus Toursix gactoT B kKaHat [IOC o6erano BetpanBaoT PE-30HY-TOPA (pe3onarop).
Ha sneprum nosnydeHHON U3 3eMiIM MOXKHO 3arycTUTh Kojabllo PA-TOPA 4yepe3s yenoseka.



Puc.120 24 N3o6paxkenue npunnuna reuepaunu xkoner PA TOPA Ha erunerckux ¢peckax.

o i ———

3nech u300paxeH npuéMHUK AHX(YenoBek), KOTOPbIN MPUHUMAET SHEPTHIO OT (POKYCUPYIOLIeH KaMEHHOM! JINH3BI.

B pykax oH nepxwut 1Ba Yaca, co3aBasi IOJIOKUTENbHbIE 00paTHbIe CBs3u- KoJbia PA Topa.

B pe3ynbrarte yenoBek MOXKeET BO30YAUTh 'eHEepaliio IPaBoi MM JIEBOM MOJIOBUHBI MO3Ta, KOTOpasi OyJeT BKJIIOYEHA B IIOTOK UH(Pa3BYKOBOM 3HEPruu
BBIXOJIAIIEH U3 TOJIOBEI.

TpOHHaSI TEXHOJIOTHA ITOMOTa€T YCUIIUTDL 3Ty SOHCPIUI0 C IIOMOIIBIO TPOHA, KYIIOJbHBIX COOPY)KGHI/Iﬁ 1 KOJIOH.



Puc.120 25 [puHIMI yCUIIEHUS CHITBI MBICIIH HAIOKEHHON Ha HH(Pa3BYKOBYIO SHEPTHIO.
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Huwapoun B IHHPOKO. Qacme 1.5 hitpHisaftelectro.ruiscirocco. himi, 2014 2.

YesnoBek CUAALINM HAa TPOHE MOTyYaeT MOIIHBIA OTOK HEPTHH, HAPaBJIEHHBI TPOHHO-TEHEPATOPHOI TpyOOii, B €ro Mo3BOHOYHHUK.

B oxHolt pyke oH nepuT BuOponpuéMHuk Aux(uiau JlepkaBy), B Apyroi pyke oH JepKUT Yac(UIH CKUIIETP).

Ha ronose y Hero oner Hemec(unu Kopona) yBenuBaromnuii 0TBOJ SHEPTUU C FOJOBBI.

[Tpubnnxast niam yaanss NopTalbHYIO IUIACTHHY Yaca K roJIoBe, YeIOBEK MEHsIeT BpeMs 3aaepkku curdana B [IOC, TeM caMbIM MeHssl 4aCTOTY F€HEpalHH.
Korna yacroTra reHepanuu CTaHeT 3aJaHHON, AHX B €ro pyKe 3aJIpOXHUT, OH HACTPOEH Ha 3Ty YacToTy.

YenoBek HE MOXKET YCIBIIIATh 3Ty BUOPALMIO, OHA HIXKE TIOPOr'a CIIyXa, HO OH €€ UyBCTBYET PYKOH.

ITouyBcTBOBaB BHOpPALIMIO B pyKe OH (PUKCHPYET Yac M HAUMHAET BKJIAJbIBATh CBOM MBICIH B ITOTOK )KM3HEHHOW YHEPTUU.

Jlanee 3TOT MOTOK YCHJIMBAETCS KYIMOJIOM M Yepe3 CHCTEMY MaKpOCXEM MOCTYIAEeT Ha CTEPIKHEBOM pe3oHaTop- KomoHHy.
Ota Kononna u 6yzaet popMupoBaTh KOJOHHIO )KU3HU, TOMUYNHEHHYIO YEJIOBEKY co3/aaBiieMy Koo PA TOPA.



Komprio PA TOPA moxkHO BO30YKIaTh Ha IMIPaBOE€ MOPCKOE MOTyMIapue(MHTYUIINS ), YTO SN ETUTITSHE U aTJIaHThL.
WNnu na neBoe nmomymapue, HeOecHOe(JIOTHKA), Kak 3TO JelIaeTcs ceiluac.
[TonoxxeHre CKUTIETpa U ACPKABBI OMPEICIISET IIBET KOJIbIla KPaCHBIA(HEOSCHBII) WIIM CHHUI(MOPCKOIA).

Hcnonb3ys TPOHHYIO TEXHOJIOTHIO MOKHO MEHSITH JIIOEH: CTUpaTh IaMATh, MHULIMAJIU3UPOBATh, IPOrPaMMUpPOBaTh CO3HAHUE, KaK MHAUBUAYAIBHO, TaK U
MaccoBO.

Burtaseil nonaBmux noj Bo3AecTBUE TPOHHOM TEXHOIOIMH, HAa Pycn HaszbiBanu "TpoHyThIX YMOM".

Onu 3a0bIBaIM MaTh POJHYIO M CBOIO JIEBYILKY, U JEIaJId 3TO ¢ HUMH O€3CMEPTHBIE KAIlEH..

Puc.120 26 NunuBunyanbHast TPOHHAs HHUIMAIA3ALM.

OcHoBHBIE TocynapcTBa(K0IoHNN) TPOHYTHIX YMOM OBUTH CO3/aHBI , Ha 00JI0MKaxX pa3BalMBIICHCS PooBoi Mmnepun.
[osisunoces nousitue 'O-CY I-APb , uro 3nauut "uaymmii cynuts Apues'.
O0nacTh B KOTOPO¥ roCyIapb BEPIIII CY, C TIOMOIIHI0 TPOHHOW TEXHOJIOTHH, CTaJI0 Ha3bIBaThCs [ 0cymapcTBo.



B 17-18 Bekax ObUT KOJIOHU3UPOBAH OCTAITBHON MHp, POAOIIIEMEHHBIE 00bETUHEHUS HE CMOTIIN MPOTHBOCTOSITH TPOHHOM TEXHOJIOTHH.

LleHTpBI TPOHHOM TEXHOJIOTHH BCET/1a CTPOMIIMCH B SHEPTETHUYECKUX MECTaX, UX IIEHTPHI BCEr1a 0003HAYEHBI MOIIIHBIMU M3JIyYaTe IIMU: KOJIOHHAMH,
KOJIOKOJIBHSIMM, KOJIOCCAMHU.

Bbl MokeTe J1erko 0OHapyKUTh IIEHTPhl CAHXPOHU3AIUH TOCYAAPCTB C MOMOIIBI0 porpaMmMel ['yri-ITnanera.

KOJIO MockBBHI,

KOJIO Cauxr-IlerepOypra,

KOJIO Acrasl,

Bemnkoe Bomxckoe KOJIO,

Bot MupoBas kapra, co3ganHas BeHeHaHIaMu Ha 1459 r., xpansmiasics B OpUTaHCKOM MYy3ee.

Kapra 6puta kynena B 15 Beke B Benenuu o 3aka3y aHTIIHICKOTO KOPOJISL.

Kapra @pa-Maypo,

371ech Mbl BUJIUM IIOJTHOE OTCYTCTBHE FOCYAapCTB.

Oto kapra Mmnepuu, B KOTOPYIO BXOJAUIIH CIaBsHE, HEMIIbI, apaObi(aphl), TIOPCKUE MIIEMEHA, UHIYCHI U .

Pucosanack 310 Kapta ot CeBepa, uis C ceBepa U Jiepka e€ nepe coooi, Tl BUAE IPABUIBHO PACIOI0KEHHYIO MECTHOCTb.
Celfuac KapThl pUCYIOT OT 10Ta, U Jiepka e€ mepea co00i Thl BUIUIID MEPEBEPHYTYIO MECTHOCTb.

Wmnepatop (Ums [lepsoe, Haubonee yBaxaemoe B Pony), Haxonuics B Cubupu, B ropoae Mimnepuo (4To ¥ JIOTHYHO 110 MHEHHIO BEHUIIMAHLIEB 15 Beka).
[Ipu BHeIpeHUH TPOHHOM TEXHOJIOTUH UCTOPHUS MOTEPsIa BCIKUN CMBICI, TaK KaK MOXET OBbITh JTH0O0H BBIIYMKOI 110 JKEJTaHUIO BJIa/€IbIEB KOJOHUH.

6.5 OKTaBHbIC JHEPIUM.

51 MHOTO pa3 ynoTpeOJisiii TEpMUH "OKTaBHAas SHEPIrHs" ,KOTOPBIA HaBEpHO TPeOYeT MOSICHEHUH, TaK KaK BPsIJ JI Bbl 3HAKOMBI C JPYTUMH MOMMHU PalbOTHI, Tie
3TOT TEPMUH PACKPBHIT.

Ectb nepBruuHas enuHopoHas sHeprust PA, 310 sHeprus TBOPAILIETo MOTOKa, KOTOpasl BKJIIOYAeT B ce0s Bce ocTaabHble (POPMbI SHEPTUH.
JIro6ast ’KHU3Hb €CTh BpaIAIONIAsACs MaTepHsl, KOTOpas CO3/1aET BOKPYT ce0sl OKTaBHOE SHEPreTHUECKOE T0J1e, TO3BOISIOIIAs
B3alMO/ICIICTBOBATH(PE30OHUPOBAThH) C AHAIOTUYHBIMU KU3HSIMHU.

To ecTh aHanOrMYHbBIE )KU3HU HAXOATCS B HEMPEPBHIBHOM B3aUMOJICHCTBUN.

Oueprus PA nnu Genblil CBET, COEPKUT B c€O€ BCe OKTaBHBIE SHEPTUU.


tronmsk.html
tronspb.html
tronkzh.html
tronvlg.html
scirocco_198.jpg

Puc.120 27 DOuneprust PA unu 6emnblii cBeT, COAEPKUT B ceOe Bce OKTaBHbBIE YHEPTUU.

OKTaBHbIE 3HEPTUN

OHeprua PA

OkTaBHBIEC YHEPTHH O0OBEAMHEHBI B OKTABBI, YTO OMpeaessieT (pakTaTbHOCTh MUPA U TIOBTOPSEMOCTh CBOWCTB.
To ecTh nHpOpPMAIIOHHAS CYIITHOCTh HE H3MEHSETCS MPU MEPEXOJIE B IPYTYIO OKTaBY.
Hota JIA ocranercst Hotoit JIS, aiis mo00it OKTaBbl, BHE 3aBUCHMOCTH OT YaCTOTHI 3BYJAHHS.

OxTaBa COCTOUT U3 BOCbMHU(OKTa) OCHOBHBIX SHEPTHil, KOTOpPbIE U OMPEIEIAIOT BCE CYIIIHOCTH U HACTPOSHUS MUPA.
VY nobHee Bcero nokasarb okTaBy HH(pa3zByka B APMOHUWU.



v

- 3TO BXOJI B €MHCTBO BCEX CYIIHOCTEH MUpa.
¢dpazByka. Hauano ["'apmonumu.

Puc.120 28 Poxnenue okraBel

I'apmoHus

Aurvapdun BJL DIFPORG. Shemy LA hitp Msoflelectro rufseirocco tmi, 2015 2.
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Hepqu/ICHI/IM OCHOBHBIC OKTAaBHBIC SOHCPIHUU:

OJ1(Odius) - Ogno3nocts, Poxxnenue. JIntwmii.
Comnb(Solis)-Comnnrnie. [Ipupoaasiii cBeT. A30T.

JIsa(Laus) -CnaBa. Hebecnsiii 1yx. bop.

Cu(Siderae)-Hebeca, cusane. OTop.

JO(Dominus)-bor, {o6po. ["enuii.

PE(Rerum) -Matepus,ueprust. Kucnopon.

MU (Miraculum)- Yyno. Mopckoii nyx. bepummii
®A(Fate)-Jlyna,atanbnocts. ICKyCCTBEHHBIH CBET. YTIEpO/I.

CooTHolIeHrEe HOT U IIBETOB 3a7aHbl Pagyroi, e€ yacToTHRIMU KoJieOaHusAMH BOJIHBL. OOMaHyTh 371€Ch HEBO3MOYKHO, MBI BUIIIM Payry COOCTBEHHBIMHU
rJIa3aMu.

Puc.120 29 Onpenenenne HoT Pagyru.

TS(opanskenrit), 440%2% = 483785116221440 T = 484 TTn
CH(xentai), 493,88*2" = 543026802726010,88 Ty = 543 Tl
IO Genensin) 261,63%2*) = 575330454350069,76 Ty = 575 Tl

PE(ronyboi), 293,66%2* = 645765169225400,32 Ty = 646 Tl

D A(buoneToBHil),

Huncapdun B.JT ITHPOKO. Thaemy 14 hitp Hsoftelectro.rufscirocco.html 2013 2.

Ha 3emute kak s y»xe roBopui1, ucrosb3yercsi B ocHoBHOM PE sHeprus, ato kucnopos, motok PEk, BeTPE u moPE.
PE 510 "acTs kpyroBopota Bojbl B MPUPOJIE, KOTOpast MPOXoauT mo 3emie(Boaa), e€ BepxHss yactb CHU-3Heprus(mnap) mnpoxXoauT mo Hely.

bonpmuHCTBO Hamen BHeKTqueCKOﬁ OHEPTHUU MBI ITOJIYYaEM U3 KUCIIOpOaa, PEKHU, MOPS UJIA BETpPA.

Oueprust OJl(JIutuii, kaMeHsb) - 3TO SHEPIHsl Bpalaromiencs 3emiu, 3To poxjaromias JKu3Hb sHeprusl.
O/l oT0 Hecymias yacToTa MUPaMHJI, Ha KOTOPYIO ObLIN MOJI0OXKEHBI ceMb 0CHOBHBIX dHepruit J|O-PE-MU-DA-COJIb-JIS1-CU okTaBbl nHbpa3ByKa.



Yactp 2. >>>>]|ajee

3aKJII0UCHHE.

1. OcHoBHOE Ha3HauYeHHe HHPPa3BYKOBOro uutep@eiica HIMPOKO.

Nudpaszsykosoii unrepdeiic SCIROCCO npennazHadeH, Kak v 1000 Apyroit untepdeiic, 1is nepeaayn SHEPTUn MEX1y TOUKaMHU IMPOCTPAHCTBA.
OcHoBHas 3a/1a4a MUPaMUJATBHBIX KOMILJIEKCOB, 3TO TeHepalus HH(Pa3ByKOBOW SHEPTHH.

[ToHsATHO, €clii MOKHO MepeaTh YHEPTHIO B IPOCTPAHCTBE, TO MOXKHO MepeIaBaTh U MH(OPMALIUIO.

To ecTh BO3MOXKHOCTB CBSI3H , 3TO TOJHKO OJIMH M3 MHOTHX aCIIEKTOB MCIIOIb30BaHM HHPPA3BYKOBOH SHEPTHH.

[MupamuanpHbIe KOMIUIEKCH T€HEPUPOBAIN HH(PA3BYKOBYIO SHEPTHIO € Hecylel yactoroi 12.25 T'm.

OTa sHeprusi Moria yaal€HHO MPUHUMATHCS U UCTIOIH30BATHCS TI0 PA3HOOOPAa3HOMY HAa3HAUCHUIO.

A BUXKY YETBIPEC OCHOBHBIX HAIIPABJIICHUA WUCIIOJIb30BAHU HH(I)pa3BYKOBOﬁ OHEPIUH:

1. Bo3peiicTBMe Ha OPraHU3M 4eJI0BEKAa.

OO0 3TOM rOBOPHUT aHAJIU3 PACIOJIOKEHUS TPUEMHUKOB.

Bce oHu cTpeMsaTcs crpynnupoBaThCcsi BOKPYT HCTOUHUKOB MH(pa3ByKa.

Oo6opynoBanre MPUEMHHUKOB: KECTKHAE KPOBATH U Kpecia U3 KaMHsl, pE30OHUPYIOIINE COCY/IBI.
[enu 3TOr0 BO3JACICTBHS Ha YeIOBEKAa OCTaBUM 3a MpeAeIaMU 3TOH paboThl.

2. lllnpokoBemaTe1bHAsA JATbHSASA CBS3b.

Yacts 000pya0BaHUs OTHO3HAYHO TOBOPHUT 00 MCIOJIb30BaHNE HH(PA3BYKOBOTO HHTEp(Eiica s CBA3ZH.
Camblii sipkuii IpuMep, 3T0 MUKEHCKUH y3€11 CBS3H.

3/1ech MOCTPOEHO JIEBSITh KPYMHEUIINX KYMOJIBbHBIX 00bEMHO KAMEPTOHHBIX MPUEMHHMKA (CM. TpoOHUIIAa ATpest).
AHTeHHBI, 36-TH METPOBBIE IPOMOCHI TPUEMHHMKOB, HAIIPABJIEHBI B PA3HBIE CTOPOHBI:

Eruner, 3anagnas Adpuka, Llentpansnas Amepuka, CeBepHas Amepuka, AHtapktuaa, Kpeim, Kaskaz, Unaus.


scirocco2.html
scirocco2.html
scirocco2.html

310 y3en npuHUMa UH(OPMAIIHIO CO BCEX CTOPOH CBETA.
B Muxkenax pacmomnaraics MOIIHEHIIHN HHPPa3BYKOBOW MEPEAATUMK IMTOXU TUPAMHUI.
Oto ropa "Sara", BbicoToro 500 METpOB, y MOJHOXKbSI KOTOPOI'O0 HAXOAUTCS KOMIUIEKC YIPABICHUS IEPEIATUUKOM.

3. Undpa3BykoBasi JHepreTuka.

MHorue nocTpoiKH 310XU MUPaMUJ UMEIOT KAMEHHBIE 110JIbl U CTEHBI OTPOMHOM TOJIIIMHBI, JaXKe TaM II€ HET HUKAKOTO JaBJICHUS HA HUX.

3710 MHPPA3BYKOBBIE AKKYMYJIATOPBI SHEPTUU - OyCTEPHI.

OT HUX MOTJIM paboTaTh pa3IMYHbIC MIEPEHOCHBIC U CTallMOHapHBIC MpuOopskl, Hanpumep JIDKEJIbI.

B nepByto odepenp 3TO OCBETHTENbHbIE TPUOOPHI, KOTOPHIE MOTJIM IPUMEHATHCS B IOA3EMHBIX TOPOIaX.

Hama coBpeMeHHasi IMBUIM3ALNSA, TOXKE UCIONb3YeT HH(PAHU3KYIO BOJHOBYIO SHEPTETHKY.

Hama snextpocers B 50 I'1 - 3TO BoJIHOBasi JHEPreTUKA.

I'eneparTop 37€KTPOMAarHUTHOM BOJIHBI, HAXOIAIIMICS 3a THICAYHM KM OT Ballel JTaMIIOYKH, KOJIeOJIeT B Hel 3y1eKTpoHb!I ¢ yacToToi 50 ['1, ot yero ona
CBETHUTCSL.

ITo MeTaymuinyeckuM MpoBoIaM(BOJIHOBOJaM) PACIIPOCTPAHIETCS SJICKTPOMAarHUTHasE BOJIHA.

Hukaxoro Toka (mmoToka 3J€KTPOHOB) 3/1€Ch HET, IPOUCXOUT TOJIBKO BOJIHOBOE MEpEMEIICHUE IHEPrUH(KojedaHne IeKTPOHOB ¢ yacToToi 50 I'm).
MoskeTe cunuTaTh 3TO 4yl0M, I0AapeHHOe HaM nHxeHepoM Hukomnaem Tecina.

Jlymato, mo1o0HbIe Yyieca ObUTH JOCTYITHBI B 3ITOXY TUPAMH/I.

4. CHHXPOHU3AIUA )KU3HH.

['unores3a cuHXpoHU3aLMK )KU3HU BbIBUHYTA Biianumupom Kosanéseim[ 17]

[TpuHsATHE 3TOM TUIIOTE3BI CYHIECTBEHHO MEHSIET B3Il HA MUPOYCTPOMCTBO U CYITHOCTh JKU3HH.

Ha 3emMie MOXHO BBIIETUTh HECKOJIBKO YPOBHEN KU3HU.

Hanpumep, MunepaiibHy10, paCTUTENbHYIO, )KUBOTHYIO, YEJIOBEUECKYI0. XOTS UX CYLIECTBEHHO OOJIbIIIE U MacIITaOHee.
[Tpu 5TOM 00s13aTENBHBIM YCIOBUEM PAa3BUTHUE JKU3HU SBIISETCS HAIUYUE BOJIBI.

Kpucrannsl 1 kaMHU cofiepkaT BOy U Ul UX pocTa TpeOyeTcs Boja.

Boga ocHoOBa u3HH, UMEIOIIast HEMTOCPEACTBEHHYIO CBA3b C HHPOPMAIIMOHHBIM MOJIEM KU3HU.

XKu3Hb- 3TO CIOCOOHOCTH (PUBNYECKUX TET BOCIIPUHUMATH U OOMEHUBATHCS HH(POPMAIUEH.
WNupopmanys ects CBOMCTBO S3HEPTHH.

JIt060ii ypoBeHb KU3Hb HE MOKET CYLIECTBOBATh BHE HH()OPMALIMOHHOTO MOJIS.

[Tpuém 1 0OMeH nHpOpPMAITK B TAKOM IOJIE HE MOXET OBITh OCYIIECTBIEH 0€3 CHHXPOHU3ALUH, KaJJpUPOBaHUs UH(OpMAIIIH,
MOIITYMOBOM(KOPPESIIUOHHOI ) CBSI3H.

[Tpu notepe CHHXPOHHU3ALMUHY )KU3Hb HE CMOKET Pa3yMHO Pa3BUBATHCS, 3TO OyeT 0€3yMHBIM POCT WM JeTpajalys KU3HH.



OdunmanbHas HayKa He MPU3HAET TOMOTOMHYIO IUBUIIN3AIINIO, XOTSI COTHHU THICSY OYCHD XOPOIIO COXPAHUBIINXCS CTPOSHUI PACTIONOKEHBI [0 BCEMY MUDY.
HenoHATHBI THTAaHWYECKUE YCHIINS HCTOPUKOB U apXE0JIOTOB MBITAIOMINXCS BCTPOUTH UX B CYHIECTBYIONIYIO MOJIEIb OPOH30BOTO BEKA.

TpynHo celiuac cynuTh, Kakas IUBUIIM3AIIUS 10OUIach 00JbIero, ouinaibHas HayKa He MPU3HAET OYEBUTHOTO.
Kaxk korga To ne nmpusnaBana CoJHIE B IEHTPE HAllleH MJIaHETAPHOU CHUCTEMBI.

Ho, 13 runore3sl HHGPA3BYKOBOT'O BEUIAHUS SMIOXH MTAPAMHUJI BUTHO, YTO OHU IIPEB3OILIH HAC B aKYCTHKE.

HamuMm akycTtrkam Hedero jenaTh Bo3Jie MUpaMu/l, I Hayaia HaJlo ©300pecTr XOTs Obl aKyCTHYECKUN OTIEPAIIMOHHBIN YCHIIUTEITb.
Ecnu Ob1 He aHANOTHS 3BYKOBBIX U 3JIEKTPUYECKIX BOJIHOBBIX TIPOIIECCOB, BPSI JTU MBI CMOTJIM TTOHITHh HA3HAUYCHUE MTHPAMUI.

OHu yMenu JiefiaTh B aKyCTHKU BCE TO, UTO MbI CEYAC MOXKEM JIeJIaTh B JJIEKTPUYECTRBE.

BrrosHe BO3MOXHO, YTO IIOHATOE HAMU MOKET OBITh JIMIIh MAJIEHEKOH YaCThI0 UX BO3MOKHOCTEH.

ITo kpaiiHelr Mepe OYEeBHIHBI CIIEAYIOMNE (GAKTHl X MPEBOCXOJCTBA:

-ITo 06BEMY CTPOUTENBHOTO MaTepUaa B OJJHOM COOPYXEHUU OHU MPEB3OILIHN HaC.

-1 HUX HE CyIIECTBYET MOHITHS CPOK CITY>KOBI M3/IETIHsI, OHU JeJIalld OWH Pa3 U HaBCer/a.
-1 paGoThl X YCTPONCTB HE HYXKHO I'yOUTh IPUPOJLY, TAK KaK HE HY>KHO TOILUIMBO.

BLIBOI[bI M3 THIIOTE3bI I’IH(l)pa3By1(OBOFO BCIIAHMA ITI0XH MUPaAMMU/:.

1.Berpogoii undpassykosoii reaeparop SCIROCCO 00bsICHSET HA3HAYEHHUE U IPUHIIAI JEHCTBUS TUPaMK ¢ 1aTo ['U3bL.
OT0 TeXHUYECKHE, IParMaTUUECKUEe COOPYKEHHS JIJIsl TeHEpalluy U nepeadyr HH(Pa3ByKOBOW SHEPTUU.

2. TTupamua Xeorica- 9T0 MOIIHBIN, HHPPA3BYKOBOI IIMPOKOBENIATENLHBINA T€HEPATOP SHEPTHH, C HECYIIEH yacToTon 12.25 .
DHeprus KOTOPOro MOXET ObITh IPUMEHEHA B JIIOOBIX LIEJSAX, B TOM YHUCIIE AJIs CBSA3H.

Vcnonb3yronuii KagpupoBaHUe, pa3BepThIBAHUE U CHHXPOHHU3ALNIO HH(POPMALIMOHHOM COCTaBIISIIONIEH SHEPTHH.

C OrpOMHBIM pagnyCcOM JI€UCTBHS, BO3MOXKHO JJa)Ke Ha BCIO TEPPUTOPHIO IIJIAHETHI.

3.Tak KaK MIpamMu Il CI0XKHBIE TEXHUYECKHE YCTPOMCTBA, TO IS X M3yUYEHHUS HYXKHBI TPYIIIbI CHIEHUAIMCTOB:
-QU3UKH U PaTUONHKEHEPHI TOJKHBI OTBETUTH: uTo DTO u kak paboraer?

-CTPOUTENH, APXUTEKTOPBI, TexHOoJorH: kKak DTO nmoctponiu u yem oOpadaTsiBasin?

-3KOHOMHUCTHI: CKOJIbKO DTO CTOUT U Kak OpraHN30BaTh TaKOW OOJIBIION MPOEKT?

-MCTOPUKH U apX€O0JIOTU: KTO U Koraa cozfain 9TO?



[Tpuuém Bce OTBETHI TOJIKHBI OBITH COTJIACOBAHHBI MEXY COOOH.
B onMHOYKY HUKTO HE CMOXKET AaTh IPaBUJIBHBIN OTBET.

4. 3 ananusa pabOThl MUPaMKJ] MOKHO CIENIATh BBIBOJ [0 YPOBHIO 3HAHUM UX CTPOUTEIIEH:

-MMEJTH BEJIMKOJICTTHBIC 3HAHUSI aKYCTUKH,

-00J1a/1a11 3HAHUEM BOJIHOBBIX ITPOIIECCOB MEPeIaun SHEPTUU M MOHUMAJIH YTO TaKOE BOJIHOBOE COIIPOTHBIICHHE,
-3HaJIU O CIIOCOOHOCTH MH(Pa3ByKa MPOHUKATH B BOJY U TPYHT,

-yMEJIU JIe/IaTh 3BYKOBbIC(BUOPAIMOHHBIC) TeHEPATOPhI HA SHEPTUU BETPOBBIX ITOTOKOB,

-3HaJIM TEOPHUIO aHTCHH(BHOPATOPOB),

-[IOHUMAJTH YTO TaKoe BUOPATOp, pedIeKTop, AUPEKTOP, PE30HATOP, OTPAXKATEIIb, TOJIOCKOBAS JIMHUS 33CPIKKH.
-yMeJu pa3BepThIBaTh, CHHXPOHH30BATh M CBEPTHIBATH HH(POPMAIIHUIO.

-3HAJIM YTO 3eMJISl 3TO Bpamiaromieecs Teio u 3uamu 3 dext Kopuonmca.

5. Kakue OTKpBITHS 0XKUIAIOT IIUPaMKIy XEOIIca:

-O6Hapy>xeHnue BosiHoBoro kanana [10C.

-OOHapyXeHHe MOMEIIEHUN U OTKPBITHIX SHEPreTUUYECKUX KaHAJIOB B pailoHe aBepok puc.31

-B paifone MctuHHOrO BX0/a H0JIKHBI ObITH OOHAPY>KEHBI BBIXO/IbI 3aKPBITHIX BOJHOBBIX KaHAJIOB. DTH KaHaJbl I0JKHBI O0BSACHUTH PabOoTy MEpeKIoYaTes
I1OC.

-3a cTeHKaMH WJIM MOJ1 TIOJIOM PE30HATOPHBIX KaMep JOJDKHBI ObITh OMEIEHUS [Tl CKIaMPOBAaHUs 3aI1aCHOTO PE30HATOPA.

-J1oyKHBI OBITH HallIEHbI KaHAJIBI 10 KOTOPBIM ABUTAJIUCh TPOCHI(TONKATENN) MOJHUMAOIINE 3a/IBHXKKY COIVIACYIOIIET0 YCTPONHCTBA B 3aBUCUMOCTH OT CHJIBI
BETpa.

6. Kakue oTkpeITUs 0kuaaoT Espomny:

-OGHapy>keHHe MUPaMUJATbHbBIX TOP C YIPaBIsEMbIM PE30HAHCOM.
-[Iupamuza B Bricoko yxe oOHapy>keHa U U3CIIEeyeTCs JTIOOUTEIIMHU.
-Ha ouepenn oTkpbITHS MHpaMu MUKEHCKOro y3ia: Capa nu XopBaru.

C yBa)ke€HHE K YUTATEISAM U U3CIE0BATENSIM TUPAMHUIL.

Smkapaun Bnagumup JleoHnioBu4, paguouHKeHep,
unxeHep-pazpadorunk OAO "Mopuon", Cankr-IlerepOypr, Poccus.
www.softelectro.ru 2013



http://morion.com.ru/rus/

2.3asaBjIeHue 0 JUIICH3UU:

51, Bajenen aBTOPCKUX MpaB Ha 3Ty pa3pabOTKy M 3TO MPOU3BEICHHE, IIEPEAAI0 €T0 B OOIECTBEHHOE JOCTOSHUE C OTPAaHUYCHUSMH YKa3aHHBIMU HIKE.
DTO0 pa3pellieHue JeHCTBYET M0 BCEMY MUPY.

B HEKOTOpBIX cTpaHax 3TO HE MOXKET OBITh BOZMOXKHO IOPUANYECKH, B TAKOM CIIydae:

51 naro mpaBo, KOMY YTOJHO HCIIOJIb30BaTh JAHHOE MTPOU3BEICHNE B JIFOOBIX LIENAX MPH YCIOBHH yKa3aHHs aBTOPCTBA U COOJIIOJICHHE aBTOPCKHX IPaB
BJIaJIeTIbIIeB (hOTOrpaduii ¥ PUCYHKOB, UCTIOJIH30BaHHBIX B IAaHHOM IIPOHU3BEICHUY.

OTta IUIEH3Hs HE pacTpoCcTpaHseT Ha (poTorpaduu U pUCYHKHU APYTHX aBTOPOB, KOTOPBIE HCIIOJIB30BAIMCH B 3TOU CTAThE.

Branenbiibl aBTOPCKHX MpaB yKazaHbl 10/ GOTOrpadusiMU U PUCYHKAMH.

JIro60€ ncroIp30BaHuEe ITUX MAaTEPUAIIOB JIOJHKHO OBITH COTJIACOBAHHO C BIIAAEIbIIAMU JAHHBIX (OoTOrpaduii U PUCYHKOB.

3.AcTouHNKHN UH(POPMALIUU:

I[aHHafl pa60Ta ABJIACTCA aBTOPCKUM IIEPBUYIHBIM JOKYMCHTOM W €AUHCTBCHHLIM HA MOMCHT ny6n1/11<au1/11/1 NEPBOMCTOYHHUKOM I10 TEMEC HHq)paSBYKOBBIX
reHepaTopoB U MEPCAATINKOB, pa6OTaIOH_II/IX Ha BO3AYIIHBIX ITOTOKAX.

B ,I[aHHofI pa60Te HNCITIOJIB30BaJINCH z[pyme NCTOYHUKHU I/IH(I)OpMaI_[I/II/IZ
1. Ana Sirovic, John Hilderbrand. Blue and fin whale call source levels and propagation range in the Southern Ocean, J. Acoust. Soc. Am. 122(2):1208-1215

(2007).

2. DneMeHTapHbIN yueOHUK 1o pusuke. [lox penaxmueii akagemuka I'.C.Jlanac6epra. U3a. Hayka, Mocksa, 1975r.

3. [Teezonnektpudeckue pezoHatopsl: CrpaBounuk/ B.I'. Aunpocosa, E.I'.bponnnkoBa, A.M.Bacunbes, u ap.; [lox pen. I1.E.Kauapiosr u I1.I.ITo3qaskoBa. -
M:Panuo u ¢Bs135,1992.-392 c.:u.

4. Xopsur I1., Xunn Y. UckycctBo cxemorexuuku. B 3-x Tomax: T.1. Ilep. ¢ anrin.-4-e uza. nepepad. u gom.-M.:Mup,1993.-413 c. u.


http://escholarship.org/uc/item/8mr3c6vn
http://escholarship.org/uc/item/8mr3c6vn

5.T'. K. Coxkoi. "Oco0eHHOCTH aKyCTHYECKUX TPOIECCOB B MH(Ppa3ByKOBOM Auana3zoHe 4acTtoT" - J{nenponerposck: [Tpomuas, 2000. - 143c¢.
6. UcakoBuu M.A. O6mias akyctuka. M.: Hayka, 1973.-502 c.

7. Paneii (Ctpert JIx.B.) Teopus 3Byka. Tom 1 (2-e uza.) M.: TUTTJI, 1955.-504c.

8. 'openuk I'.C. Konebanus u BoiHbl. BBefieHUE B aKyCTUKY, panino(®U3UKy U ONTHKY (2-¢ uznanue). M.: ®usmariurt, 1959.-572c¢.

9. Paneii (Ctpert JIx.B.) Teopus 3Byka. Tom 2 (2-e uza.) M.: TUTTJI, 1955.-475c.

10. A.B.Xyropcko#, http://khutorskoy.ru .

11. ®unos. Kynonsaure rpoduuiu npu Mesek. — M3Bectus Ha brarapckust apxeonorundeck HHCTUTYT, ToM. X ,uacts 1, 1937.

12. lonbmeHbI KaBkasza, http://dolmen-kavkaz.ucoz.ru/

13.Teopus napycHbIX ycTaHOBOK. [InactrHa B Bo3ayimHoM nortoke. Posua H.M.

14. /IpeBHHE apXUTEKTOPLL HA TOM K& caMol BoJiHe. JInHma DHEHKC.

15. Boaxos B.B. Hayunable Mudsl o cerinax. [lepexol K JOCTOBEPHBIM 3HAHUSIM

16. Boaxkos B.B. Uccinenosanne merainnros Pycckoro Cesepa. CusioBble nuHny ceinoB. HaydHoe moarBepKacHueE.



http://khutorskoy.ru/
http://dolmen-kavkaz.ucoz.ru/
http://rosinmn.ru/vetro/teorija_parusa/teorija_parusa.htm
http://www.epochtimes.ru/content/view/32170/5/
http://softelectro.ru/volk/1.htm
http://softelectro.ru/volk/2.htm

4.Ily0MKanuu B HAYYHbIX PeleH3UPOBAHHBIX U3IAHUSX:

1.MusoBamuu 1 uasectuinn. Hayuyno-ananuruuecknii xxypHai. Ne3 2013. ¢.155-161. MudpaszsykoBol mupokosenareababid narepderic SCIROCCO.
Smkapaug B.JL.

Hutepdeiic SCIROCCO(IlInpoko) B cpeacTBax MaccoBoil MHpopManuu:
1. 23 nost6ps 2013 r., Yxpaunckuii Tenesnznonnbiii kanain "TBi1", nporpamma "DOUBLE STB", Biagumup Kosaies.

S. Ipyrue padoTsl aBTOpPA 10 JAHHOMN TeMe:

1. JIexiusa. MupoBo33penue 1 Mupoycrporictso., CI10, 2016 1.
2. SI3bIK- 3BYKOBOM 00pa3 JKu3Hu.

3. JloIbMEHEI.

4. OnbIT ¢ MOJICIIBIO JIOJBMCHA.

5. Hapckuii kyprad. ['poonuna Mutpuaara. Kepus.

6. [apMOHHMYECKHI HOTHBIN PSIT 3EMIIH.

7. Onpenenenne ypoBHsS MOps 10 U mociie Bemnkoro moroma."
8. Karamor nupamu.

9. KaTajor ToJIOCOB.

10. KaTanor 10JIbMEHOB.



http://innovazia.ucoz.ru/_ld/0/25_3_2013.pdf
http://innovazia.ucoz.ru/_ld/0/25_3_2013.pdf
http://tvi.ua/program/2013/11/24/double_yat_vid_23112013
http://softelectro.ru/mir/mir.html
http://softelectro.ru/sprach.html
http://softelectro.ru/dolmen.html
http://softelectro.ru/dolmen01.mp4
http://softelectro.ru/megalit/tlsru001/tlsru001.html
http://softelectro.ru/garmoniya.html
http://softelectro.ru/potop.html
http://softelectro.ru/pyr/pyr.html
http://softelectro.ru/tolos/tolos.html
http://softelectro.ru/dlm/dlm.html

6. Buneo jgexkuuu(Apxus Ha HHaexkc lucke):

1. mkapaua B.JIL. [Mupamuasl u okraBasle dHeprun. 14 mapra 2015 r. OHMO Kocmomnouck, Cankr-IlerepOovpr.
2 Slmxkapmua B.JI. Madopmanmonssie mosus u ¢Bs3b. JJoapMensl. 11 anpens 2015 r. OHUO Kocmomnouck, Cagkr-IleTepOypr.
3. Smxapaun B.J1. [loknan Ha Temy "EBpomna u Taprapus" // kiy6 Jlagora, Cankr-IlerepOypr, 21 depans 2016 r. Hacts 1, Yacts 2, HacTs 3,

Buneo gexknuu(YouTube):

Nudopmannonnsie noms u cBsi3b. Jlonbmensl. 11 anpens 2015r. OHMO Kocmonounck
Yacts 1

Yacts 2

Yacts 3

7. COBpeMeHHbIe HE3aBUCHUMBIC U3CJICA0BATECIN 3BYKOBBIX TEXHOJIOT Ml APEBHOCTH.

BannenkoB Cepreii , Poccus, HoBokysHerk

ABgtop caiira: http://infrafon.ru/

Benér nmpaktuueckyro sKCrepuMeHTaIbHYI0 pa00Ty MO 3BYKOBBIM U BUOPAIIMOHHBIM TE€XHOJIOTHSM.
BoeiaBuraer cmenbie 1 MHTEPECHBIE UJIEN MO 3BYKOBBIM TEXHOJIOTHSM JAPEBHUX , U TIBITAETCA UX IPAKTUUYECKU PEATH30BATh.
N3yuaer u uHTEpecHO pacckasbiBaeT o padorax Jxona Kunu u Oasapaa JluackanHus.

Ccbuiku Ha HekoTopble Busieo Ceprest bannenkosa:

dusnka Jxona Knnn ninn "®nsuka dOHOHOBEIX BUOparmii'

Puszuka Jxxona Kniam kak ocHOBa ApEeBHEH TEXHOJIOTHM.

OnbITh 0 (PHU3MKE BUOPALIHI.

JIpeBHSISI TEXHOIOTHS.

Kak "mmaBuTh" KaMHHU 3BYKOM (aHOHC BHJEO).

Buobpoyuunonsip. OmeIT mo TpHOO(MHU3HKE.

PaboTa nupamma, nHpabdoHa.

Jlononuenue K Buaeo: " Pabora nupamua, nabpadona. .



https://yadi.sk/d/jBETYWDDgE77o
https://yadi.sk/d/64s-QpKygFV2Z
https://yadi.sk/i/j9aOodK-qnsWe
https://yadi.sk/i/ZEWhjCDsqnsbX
https://yadi.sk/i/NbNRfq2kqnsZM
https://www.youtube.com/watch?v=DztpH7zMnak
https://www.youtube.com/watch?v=qqtWIckPd2k
https://www.youtube.com/watch?v=2XYQXeT3Xq0
http://infrafon.ru/
https://www.youtube.com/watch?v=lLJo05v5tGU
https://www.youtube.com/watch?v=m8d5mBy0MxQ
https://www.youtube.com/watch?v=JXsWwGhG8_M
https://www.youtube.com/watch?v=Ci2mYLEwS3g
https://www.youtube.com/watch?v=y9lcLNZKtcM
https://www.youtube.com/watch?v=nwGannkR_HI
https://www.youtube.com/watch?v=3EvomlVTVUM
https://www.youtube.com/watch?v=MWT0betHJcU

KuxapeB Asiekcanap , Poccust, 3eneHorpa

N3obperarens crtaBa "Iloromas OpoH3a', KOJIOKOIBHBIX JeN MacTep, H300peTaTenh OMHaAyHApHBIX OMJI U INIOCKUX KOJIOKOJIOB.

Jlenaetr CBOMMU pyKaMM YHUKaJIbHbIE 3BYKOBbIE ITPUOOPHI, BO3IEHCTBYIOIINE Ha JIOACH U IPUPOLY.

Nwmeer uaeto , coBmectHo ¢ AnapeeM Haraiinmkom(Poccust, OMck), peann3oBats mpoekT ycrpoiicta "/[xen" Ha 6a3ze Oonpmmx Kpyribix bui.
CriocoOHOro KOHIIEHTPUPOBATh 3HAUYNUTENIbHYIO 3BYKOBYIO MOIIIHOCTh Ha BEPXHEM KpHUCTajule 3ByKonposoaa "/xena".

W3cnemyer BO3MOKHOCTD 3 deKTa JeBUTALUN HAa SIKCTPEMATIBHO OBICTPBIX BPAIIAIOLIMXCS MOIOIINX OMIIaXx.

Cebuiku:

JoxymMeHTanbHbIN GUIbM O co3/1aTene MI0CKUX KosokonoB XKuxapese A.M. Yactbl

Koareinuna Asekcanap , Poccus, Mocksa

ABgTop caiira: http://dopotopa.com

OcHOBOIONIOXKHUK HamnpaBieHus "ApxeoakycTuku" B Poccun, u3ydaeT u myOoIuKkyro 60J1bII0€ KOTUYECTBO MaTepUAIOB, KOTOPBIE JTMYHO cOOpai Mo BCeMy
MUDPY.

N3cnenyeT KOIOKOJIbHBIE MENIEepPhl, METATUTHI, TOA3EMHBIE KOMIUIEKCHI, KaK 3JIEMEHThI 3BYKOBOM TEXHOJOTUU JPEBHUX [IUBUIN3ALINM.

CCBIIKH:

A .Konreimud «I1oa3eMHO-HA 36 MHBINH METATUTHYECKHI KoMILIEKC CpeTM3eMHOMOPCKOIO PETHOHA

K Bonpocy o ectectBo3Hanmnu. Anekcanap KoJaTemuH

IIpumeyanwue.

B 31011 paboTe He ucnoap3yeTcs YacTh MpaBUil COBpeMeHHOU opdorpaduu, rpaMaTUKU U MyHKTYallUd PYCCKOTO si3bIKa U Ipyrue "Mapa3mbl", Mematoniye
BBIPAXaTh JIFOJSIM CBOM MBICIIH.

Bonwmmas wacte 3 KOTOphIX, OblIa BBeieHa B Hadase 20 Beka komuccapom HO Yapranyrkuit A.B.(JIynagapckum) u akagemukom Mapp H.S.(Mappuszm).

Hanpumep, ucnons3yrorces npuctasku "bes", "1U3", "Pa3", Bmecro "bec", "HUc", "Pac" Tam rae oHu HE yMECTHBI.


http://www.youtube.com/watch?v=GtbZJ_OSlNo&index=40&list=UUhv7Xc2rRCCv-G4sT6vAtUA
http://www.dopotopa.com/home.html
https://www.youtube.com/watch?v=O_kyupQ_2Jc
https://www.youtube.com/watch?v=s_9cq8vWlRQ

HSCHQI{OB&TGHB, TaK MHUCaJIn BCCTrAa Halllk INPCIAKH, KIIACCUKH U y‘IéHbIe, IMOTOMY 4YTO 3 CHGI[BI/ISI.
Ecnu xomy To He HpaBuTcs npousHocuth OykBbl "'3", "bI" wim "E" u ap., To 3TO UX TpyAHOCTH :)



