AHTUIpaBUTAIIMOHHBIE siyeiiku Bukropa I'pur.

KoneuHo e, 3TH stueiiku no 3¢pdexrnBHOCTH ycTynmaroT siueiikam [ peOeHHUKOBA, TaK KaK
Bukrop CtenaHoBHY UCII0JIb30Ball HENOCPEACTBEHHOE ITpeoOpa3oBanue Cpesbl, BEIPaXKEHHOE B
cootHoweHnu Cpena-Cpena. To ectp, 1o npeodpasoanue Cpezpl B Buae myuHocteit I11C
CTPYKTYpaMu TBEPAOIO TeJa, PACHOJIOKEHHOTO B IOTOKE ABMKeHUs camoi Cpensl, Ddupa.

Ho 31tuM xe sgueiikaM npucyll U CyIECTBEHHbINH HeAoCcTaTOK. OH 3aKIII0YAETCsl B TOM, YTO €CIIH
OTCYTCTBYET MOTOK Ddupa, To U He OyAET AOCTATOUHON aKTUBALMU S4Yel, YTOOBI OCEAIaTh ITOT
xe Ddup.

OO0 »TOM, IOBTOPIO, y’KE€ TOBOPUIIOCH U HE Pa3.

IToaTOMYy, B 3TOM yacTu ssueiiku Bukropa I'pur UMErOT IpEeUMyIIECTBO, TAK KAK OHU CAMU MOTYT
npeoOpa3oBbIBaTh Dup 6€3 BCAKOro ero nepBoHavyaabHoro noroka. Ho mis atoro Heo0xoaum
NepPBOHAYAJIbHBIN HCTOUHUK SHEPTUU.

YeM MbI MOKEM U3MEHATHh CTPYKTYpY Cpezbl, KpoMe MOJIbIX sS4Yeil onpeaeaeHHbIX GopM
TBEpAOro Tena’?

MarauTtHbIM nosiem!

Ho, yuutbIiBas TO, 4TO 3T0 MArHUTHOE 110JIE, ECTECTBEHHO, U3MEHsETCs BO Bpemenu, To
NIEPEXOUT B DJIEKTPOMATHUTHOE.

A 171 BpeMEHHBIX [1€PEXO0/I0B SHEPTUH B packaunBaecMoM Jokaiie Cpenibl, B 3TOT MOMEHT,
JIOJKHO IIPUCYTCTBOBATh MarHUTHOE IOJIE.

DTO NOCTUTaeTCs COOTHOIIEHHEM YaCTOT OJJHOTO M BTOPOTO MHAYKTUBHOT'O BO30YAUTEIS
Cpenpl u ero (ha3upoBKOi KojeOaHUs TAKUM 00pa3oM, YTOObI MAarHUTHAS COCTABIISAIOIIAs AM
NOJISL «IIPUCYTCTBOBANIA» ObI IPU ITOM IEPEXO/IE.

MO’KHO OTOWTH OT ITON «IIPUBSA3AIIOBKU» U JUIL 3TOTO BBECTH TPETHIO MHIYKTUBHOCTb,
00ecreunBaroIyt0 JUOO0 MOCTOSHHOE «IIPUCYTCTBUE) MArHUTHOTO I10JIA, JINOO BKJIFOUYEHUE €r0 B
HEOOXOIUMBIN POMEKYTOK BPEMEHH. ITO MO3BOJIMT B JAEBaNCE «UTPaTh» YacTOTaMH OJHOTO U
BTOPOTO «packaueBaresis» Cpe/ibl, BEIIOIHEHHBIX B BUJI€ MHAYKTUBHOCTEH, B 00JI€€e IIHUPOKOM
4aCTOTHOM JMAaIa30HE.

[ToaToMy, MBI BO3BpaIlaeMcsi K KOHCTPYKTHUBY TOH k€ TPEOCHHUKOBCKOW SYEMKH aHTUTPaBBl,
TOJIBKO BMECTO MEJIKOCETOK MPUMEHUM MHIYKTHUBHOCTH, KaTymku. Puc.10.

L2 L2
L3 L3

[, e

Pnc.10.

L1 — karymka nogMarHuuuBaHusl,
L2 — unayKTHBHOCTB, packaumBatomas Cpemy B yiokane 1 ¢ yacraroii F1,
L3 - unayKkTUBHOCTB, packauuBaromas Cpexny B okane 1 ¢ yacrotoit F2,



Bce uro n3o00pakeHo Ha pUCYHKE — TO ATO MpeHAMEPEHHAass aHAJIOTHs C SYCUKON aHTUTPaBBI
['pebennuxoBa. Y MHe npeHaMepeHHO MPUILIOCh H300pa3uTh Takol mepedop it Ooee
JYYILIEro MOHUMAaHUS «X0Ja TEYEHUS MBICIIN.

JeiictButensHO, cMOTpUTE: B stueiike Buktopa CtemanoBuya npeodpazoanne Cpenpl uaet 6e3
y4acTusi MarHuTHOTO nosist. Y 3To mosne TpedyeTcst TOJIbKO TOra, Korja Heo0XoauMa nepekadka
sHepruu u3 ogHou nmyuyHoctu D1IC B Apyryro ¢ 3aXBaTOM «I10 JOPOTe» IPU 3TOM 3HEPIUHU U3
okpyxaromero [Ipocrpancraa.
B suyeiikax aHTUTpPaBBl, B KOTOPBIX HCIOJIb3YETCS MPUHIUN packaduku Cpesibl MarHUTHBIM
M0JIEM, €CTECTBEHHO, MOXKHO CJIeJIaTh TaK, YTO ATO MoJie OyAeT UCIOIB30BaThCS KakK U MOJie
nepeHoca.
TonpKko BCe 3TO HAZIO OYEHb IPAMOTHO paclpeAenuTh o BpemeHn nporekanust npoieccos.
OnuH U3 npuémMoB, MOBTOPIO — 3TO TOJBKO OJUH U3 MPUEMOB!, 3TO TOT MPUEM, 110 KOTOPOMY
nomén Kamanazse.
KoHeuHOo 11e1b10 3TOro HallpaBlIeHUs SBISETCS MPOLIECC CO3AAHMS PAAOM CTOSILUX JIBYX
konebanuit Cpeibl, BO30Y>KIEHHBIX HHIYKTUBHOCTSIMH.
Ho panee nHa npumMepe MoauuIpoBaHHOM MesKoceTkr [ pebeHHuKOBa OBLIO MTOKa3aHO, YTO
nepeTekanue YHEPruu okpyxKaromieil Cpelbl ¢ «3aXBaToOM IO JJOPOTe» XaJsSBbl MOXKET
IPOUCXOTUTH OoJiee FPPEKTHBHO, €CH HE OTPAaHNYMBATHCS TOJIBKO IBYMS YacTOTaMH
packayku, a IpuMeHeHneM oosee 1Byx!
JlagHo, y 'peOeHHUKOBA ATOT MPUEM OCYIIECTBIISETCS KOHYCHOU STYCHKOM.
A Kak OBbITH 3/1€Ch, HA HHITYKTUBHOCTSX, TJI€ IPUXOIUTCS TOPOKUTH KaXKIbIM J[>K0yrem,
YUUTBIBas €€ U TO, 4To 3P (PEeKTUBHOCTH TPE0OPa30BaHUs 3aBUCUT U OT BEIMYMUHBI YACTOTHI?
Ecnu yacroty xonebanus myunoctu JI1C, coznanHol reoMeTpueil siueit TBepIoro Tesa HU OIUH
npuOop HE BO3BMET MU3-3a €€ 3alpeiesioB, TO B pa3Mepax MHIYKTUBHOCTEH Mbl YETKO yIIUPAEMCs
0 MOIbEMY YaCTOThI KOJIEOAHUS B ONPEACTIEHHbBIE «TTOTOIKU.
310 yT0? DOPMUPOBATH TUECHKY aHTUTPABBI HECKOJIBKUMH WHAYKTUBHOCTSIMH?
A pacnpeznenenue yactot o Bpemenu, ux ¢asuponka?...
Ho! OkaseiBaercs, ectb npuém, ecth!
B IIpupone Bcé B3aumocBsa3aHo!
U Bce 3TH TONOBHBIE 00JIM PENIAIOTCS TOM K€ TEOMETPUEH, TEM Ke KOHYCOM!
Bor nmocmoTpuTe, uTo B cBOE BpeMst Bbutokmi1 vollov akustik.
Hnoyxmuenocmo, blnOIHEHHAS KOHYCOM, NPU €€ 8030YHCOeHUU NYUKOM UMNYIbCA, CO30AEM
BHYmMpU ceOs1 yenvili 2apMOoHU4eckull psio sm konebanuu! Cmpoeo pacnpedenénHulx 6
IIpocmpancmee no yvacmome u, umo camoe 2nasHoe, - cpazuposanmnvix!

MoaepHusupoBaHHasi s4eiika aHTurpasbl Bukropa I'pur.

MonepHu3zanus SYeUKN aHTUTPaBbl, OCHOBAHHOM Ha packauke Cpenibl UHIyKTUBHOCTSAMH,
3aKJII0YAeTCs B MPUMEHEHUU KOHYCHOM KaTyLIKH.

JlaBaiiTe neTajbHO paCCMOTPUM €€, KOHYCHYIO HHIYKTUBHOCTD.

DTa KaTyIka B pa3pese nzoopakena Ha Puc.11.



Puc.11.

[Ipu mpomyckanuu uyepes He€ y3koro [I-ummnynbca, muyka, BHYTpH €€ BOSHUKAET M I0JIE,
94acTOTa KOTOPOTO UET HA YBETUYEHUE OT OOJBIIOro AHaMeTpa KaTyIIKU K 0oJiee MEHbILIEMY.
B sTOM ciryuae, kazanock Obl, YTO MBI TOJDKHBI HAOI0AaTh IepeToK sHeprun Cpelibl oT
BEPIIMHBI KOHYCA K €r0 OCHOBAaHUIO, 10 PUCYHKY CBEPXY BHU3.

«Ymnotraenue» 3toit Cpepl JOHKHO HAOMI0JaThCsl Y OCHOBAHUS, TaK KaK TaM 4acToTa
KoJie0aHusl MAarHUTHOTO TIOJIsI MEHBIIIE.

Uewm 3amepuTh, a Jy4llle MOIIyNaTh 3Ty IIOTHOCTH?

B nepByto ouepens — TOIBKO yroIbKOM, 000K KEHHONW BETOUKOMN, BOJIS €0 B IPOCTPAHCTBE
WHIYKTUBHOCTH.

[TouyBcTByeM MbI uTO-HUOYAL? Bpsia mu.

[Toromy uTo yacToTHBIE JTOKaIBI KoJeOaHust Cpenpl pasHeceHsl B [IpocTpancTBe Mo ocu
KaTYIKU.

[TosToMy, 4TOGBI YTO-TO IPOU3OIILIO, MBI JOJKHBI 3TH JOKAJIBl YeM-TO 00bEIMHUTD, TOTTYCTUM,
BBECTH B KaTYIIKY MEIHBII CTEP)KEHb U TOCMOTPETh, UTO B HEM, CTEpIKHE, OyIeT IPOUCXOAUTD.
He tak nu padotaer XT (Xutpsiit Tpanchopmarop 3amiapuHuHa) U He 3TUM JI1 Makapom
JIEpraroTCs 3apsijibl «IOJYKOHYCHBIMIY KaTylIkaMu Tpanchopmaropa Tecna B 3a3eMI€HHOM
npoBoJe B JeBaiice Kanananze?

Ho nama xoHe4Has 11eJ1b COCTOUT HE B OTBETaX Ha 3TU BOIPOCHI.

MpbI 3aHUMaeMCs aHTUTPABOIA.

Tak kak xe ymnoTHuTh Cpeny, BepHee okann Cpelibl, KOHyCHOM KaTyIIKON?

OnsTh xKe — reoMerpueii!

MBI MBICIIEHHO pa3pe3aeM 3Ty KOHYCHYIO KaTyIIIKy Ha HECKOJIBKO KOJIEL, pacrojiaraeM ux B
OJIHOM MJIOCKOCTH C OJTHOM JIMIIIb I[€JIbIO: 3aTHATh BCE TapMOHMYECKUe KosebaHus Jiokana Cpe/pl
10 OCH KaTYIIKHA — B OJWH O0mIuii iokan. Puc.12.
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Puc.12.
UYTto Ha pUCYHKE U, TYT K€, OTHOBPEMEHHO, IPUHIIUIT PaOOTHI.
KonycHas kaTyiika ciokeHa MUHUMaJIbHBIMH 110 BBICOTE KOJIBIIAMH TaK, KaK CKJIa/bIBACTCS
MOXO/IHBII CTaKaHYHK.
DTHUM MPUEMOM CKJIAJBIBACTCS, @ BEPHEE BIOHACTCS B OTPaHUYCHHBIN JI0Kan 1 Bech
«CTep>KHEBOW» psifl rapMOoHUK packauku Cpenbl. HapyxHas kaTyiika nogMarouauBanus L
OXBaTBIBAET BCE 3TO XO35HUCTBO MOCTOSHHBIM MAarHUTHBIM TIOJIEM, CITYXKAIIUM KaHaJIOM
nepeTeKanus XalsaBbl U3 okpyxaromero [Ipoctpancta. Ddup OyaeT KOHIEHTPUPOBATHCS
BHYTpH 00OMOTOK B Jlokasie 1. Hakaduennas myqHocTh Ddupa Jokaia 1, mpuodperast TBEpIOCTh
ra3a->KuJIKOCTH-TBEpAOro Tena, OyAeT nepeMeniaTbcs B 001acTh pa3psbkenus Ddupa,
HaXOJIAIIET0Cs CBEPXY IUIONIA0YKH, TABUTh HA HEE, TUIOMIA0UYKY, TEM CaMbIM MepeMeIaTh €
BBEPX.
Bot Bpozie B OCHOBHOM U BC€ T10 STYEHKaM aHTUTPABBI.

3akaiouenmue.

Kak BbI yke ycrenu 3aMeTHTb, ['ocrosa, 4To nanHas paboTa BBITIOTHEHA HA YHCTO
«I"'peOEHHMKOBCKOM)Y JIOTUYECKOM TTOIX0/I€ K ATOU MpobIeMe — Kak BOJIHBI, KaK KoJieOaTeIbHBIN
npoiiecc.

He ckpoto, 4To A0BONIBHO-TaKU NPUCTATbHOE BHUMAHHUE B CBOE BpeMsl ObLIIO YAEIEHO U APYroMy
JIOTUYECKOMY MOJIX01y, KaK yactuliaMm Bpemenu — xpononam A. BeiiHuka.

K Tomy xe aTromy cniocobcTBOBaja U caMa oTKpbITKa Bukropa CrenanoBuya, e U3Iy4eHHe ¢
[[BETKA-KOJIIOYKH BOCIIPUHUMAJIOCh KaK U3JIy4€HHE C OCTPBIX YIJIOB «pa3esa cpeay.




Ho npoBeneHHbIN MHOIO OIBIT 110 HAIMYKIO XPOHOHOB B IIpupoje ¢ ucnosnb3oBaHueM
«THXKEJI0N apTHITIEPUI» KaK HAIPaBJICHHOE JBM)KCHHE HOHOB METaJlJla THTAHA B BAKyyMe
JUIS 3aXBaTa ATUX CaMbIX XPOHOHOB — IIOJIOXKUTEIIBHOIO pe3ysbTaTa He J1ajl, YTO IO3BOJIMIIO
BIUIOTHYIO «IIPUCECTb)» Ha JOrHuecKkuil nmoaxox ['pebeHHNKOBA K 3TOMY BOIIPOCY — KaK BOJIHBI.
W 510 cpasy onpenenuio Ty K€ BOJTHOBYIO JIOTMKY IIOJX0/a KO BCEMY 3TOMY, 4TO
HE3aMeUINTEIbHO IIPUBEIIO K TTOJIOKUTEIbHBIM PE3YJIbTaTaM.

JleiicTBUTENBHO, YK€ Ha 3TOM CTaauu, B IPUHIIKUIIE, MOKHO ObLTO 00oWTHCE U 0e3 Kamananse Ha

IIPOCTOM «CJIO’KEHUHU U yJUIMHEHUN» IIEPBOHAYAIBHBIX BOJH J1e bpoiiis, npyu co3naHnu yciaoBHM
JUTSL 9TUX CIIOKEHUU U yaiimHeHu. TolbKO Kak €031aTh, BOT B 4éM Bompoc!

K npumepy, npocroe cuH(pazHOe HAI0XKEHUE aMIUTUTY/]] M U3JTy4eHus AaéT NPUPOCT 110
MOIIIHOCTH B KBaJpare.

Crout TONBKO TaKUM 00pa30M CHHU3UTh CyMMHPOBAHHBIM OHeHHMeM KoJeOaTelbHbIN mpolecc
Cpenpl ¢ 3anpeaesIbHbIX YacTOT C «Teppa» A0 «TUra», Kak IPUpPOCT 110 MOIIHOCTH 3TOT0
«MeponpuATus» OyleT Kak Thicsi4a B KBajpare, TOT K€ MUUIMOH!

Ho Oousiee Bcero MokeT BIEYaTIUTh TO, YTO [0 MOUM HpUKHAKaM 30-MUJIIMMUTPOBBIN B
JMaMeTpe rpaBUTOINIaHYMK ['pebeHHrKOBa criocoOeH OTopBaTh OT 3eMiH rpy3 BecoMm B 0,5kI™!!!
Onunako, He Tak Ju?

U caMo «ymJimHEHHE» - 3TO Mepexo]l K OoJiee UIMTEIbHOMY K0J1e0aTeIbHOMY MPOLECCY, YTO Mbl
HaOmonaem y Kanananse.

Ha ocHOBaHuM BCETo 3TOTO, AJIsi APYTUX BAPHAHTOB Pa00Thbl siYeeK AHTUIPABbI, HaM
HE00X0JUMO MPUCTAIILHOE BHUMAHUE YJEIUTh BCEBO3MOXKHBIM «IHEPTreTHUYECKUM
HAKOIUICHUSIM», IPOU3BOIUMBIX B OKpyskaromein Cperne.

Nmenno noaxon k Cpene, okpyxatomemy [IpoctpancTBy, polieccam, IPOUCXOAAIIUX B HEM, a
HE 3alMKIMBAaHUE B «ABYX IPOBOJAX» I CXEMbI, MOT'YT JaTh MIOJIO)KUTEIbHBIE PE3YJIbTATHI.
«CrutiolieHHas » KOHyCHas KaTylIKa B siueiike anTurpassl Buktopa I'pur «Heymonumo»
npeBpauiaercs B mockyro karymky H. Tecna.

PaGora c Heil no uccnenoBaHuIo TeX OTKIMKOB Cpelibl, KOTOpbIE OHA MOYKET BO30YK/1aTh,
NpPEICTaBISIOT cO00M HECOMHEHHBIHM HHTepec.

I'maBHOE — 3TO HAZJ0 HAYYUTHCS ONPEIEIATh ITH OTKJIMKU U HAYYUTHCS ONIEPUPOBATH UMH.

51 KJIOHIO K TOMY, YTO M3 Y>K€ U3BECTHBIX HaM CII0COO0B Bo3/ieicTBHs HAa Cpey: MOJIOCTHbIE

CTPYKTYpPBI TBEPJIOTO TeNA; JIEKTPUIECKUI OTEHIIMAIT; MATHUTHOE T0JI€ UHIYKTUBHOCTH —
CaMBbIM IIPEANIOYTUTENBHBIM U aAaNTAMOHHBIM JJIs HAC SIBJISIETCA - MAarHUTHOE moJie!

TakuMm oOpa3oM, MbI MOXKEM CO3/aTh JETATEIbHBIN annapat Ha D¢pupe He TOJIbKO MPUMEHUB
MOJIOCTHBIE CTPYKTYpPBI TBEPOrO Teja, mpeodpasyrolue cBoiictBa Cpellbl U 3aBUCHUMBIE OT
«TIOTOJHBIX YCIIOBUI», a U HE3aBUCUMBIN JieBalic, CIOCOOHBIN K MEPEMELIEHUIO B OTKPHITOM
Kocmoce!

Tak 4uro, ycniexoB Bcem MckaTensiM B HAlIMX UCKaHUAX !

Buxkrop ['pur
mait 2009 rona.



