IlpakTHyecKH#l ONBIT yHpaB/ieHHe NOrof0H.

B. Paiix npoBojsi OMbITHI C pa3/IMYHbIMU MaTepragiaMy 3aMeTU/1 UYTO MeXXJy OPraHUKON 1
MeTa/l/laMi BO3HHUKaeT HeKUi SHepreTHUYeCKUM MOTOK, KOTOPbIM UMeeT HarpaB/ieHWe OT OPraHUuKH
[0 Metasiyia. OH BBISIBUI YTO MeTa/l/Ibl XOPOLLO MPOBOJAT 3Ty SHEPTUI0, 8 OpraHUKa HaKarimBaeT
eé.

OpraHuKa MeTasll
(bymara)
TIOTOK

[ToTOK BO3HMKaeT M3-3a HEPAaBHOMEPHOCTH TJIOTHOCTH MaTepUasioB U Pa3HOCTH UX CBOWCTB.

B. Paiix Ha3biBas 3Ty 3Hepruto oproHom. [To3xe Paiix co3man oproHoBbie HAKOMIUTENU U
MHOXXEeCTBO pa3HbIX NU300peTeHUI KOTOpbIe CTPOWIMCh Ha CBOMCTBaX HEPABHOMEPHOCTH MaTepPHH.
Ho gaBatiTe ocTaHOBUMCS U TIOZjpoOHEe pacCCMOTPUM PUCYHOK C IPYTOM TOUKH 3peHHUS.

JTrob6ast marepust Asisi 3pvpa (IpoCTpaHCTBa) SIBJISIETCSI HEPABHOMEPHOCTBIO KOTOPYHO OH CTPEMUTBCS
YPaBHOBECUTH TaK, YTOObI CyMMapHYIO 3apsiZioB CBECTH K MOTHOMY HY/M0. I[I03TOMY BOKpYT Jit000¥
MaTepuy BO3HUKAeT HeKast HepaBHOMEPHOCTh 3¢upa. Tak Kak CBOWCTBA MaTePUU 3JIEMEHTOB
KOHCTPYKL[MM Pa3Hasi, TO ¥ IPOCTPAHCTBO BOKPYT Oy/leT TOKe CHUIbHO OT/IMUATHCS 110 «CBOMCTBAMY.
B pe3ynbrate JBa MPOCTPAHCTBA HAXOSAIIMECs B HEITOCPeACTBeHHOM O/1M30CTH HauMHAKOT
«KOH(DTMKTOBATh» MEXy COOOM, MbITasICh JOOUTHCS PABHOMEPHOCTH.

30Ha IJIOTHOLO 30Ha MeHee TIJIOTHOTO
s¢upa ¢upa
TIOTOK

Tyt paboTaeT Takoi 3aKoH:
IlnoTHass MaTepusi UMeeT MeHbIIIee «KOIMUecTBO» 3¢upa BHYTpH ceds1, a MeHee IUIOTHasI
Marepusi HA000pPOT UMeeT OOJIBIIYIO MIOTHOCTb.

[Monyuaetcst 3¢hup NbITAsACh 3a0JHUTD «IICTOTY» BbI3bIBAa€T MOTOK, KOTOPbII YXOAUT M3-3a
CBOMCTB [MPOBOJUMOCTH MeTaJl/IoB.
Takum 06pa3oM BO3HUKaeT HelpepbIBHbIN MMOTOK MTPOCTPAHCTBA.

HPI/I A€Ta/IbHOM PACCMOTPEHNHN MEXdHU3Md MOXXHO IMOHSATBH UTO ITOTOK BqJI/Ipa 6y,ELET HUMeTb
3dMKHYTYI0 CUCTEMY, TdK KdK IMPOCTPAHCTBO BCErJa « I/I,qéT» MO0 MUHUMAJIbHOMY ITyTH.



ITOTOK

910 OyzmeT nmomo6ust ype3aHHOTo Topa. EcC/M cpaBHMBaTh C 3BYKOBOM TEXHUKOM, TO OOJIBbIIIE TIOXOXKE
Ha aKyCTHUeCKoe 3aMbIKaHHe — KOTJla JUHaMUK paboTaeT 6e3 ¢azorHBepTOpa.

MebI MMeeM caMblil IPOCTOM NAaCCHMBHBIM IeHepaTop NOTOKa. M0)KHO eMy MOBBICUTh 3(h()eKTUBHOCTh

nobaensist cinon. [Ipuuém 3 eKTUBHOCTD Oy/IeT pacTH C TeOMeTpUYeCKOl TPorpeccrel, Tak Kak
HayasibHasi CKOPOCTh MOTOKA B MOC/IeIYIOLIUX 31eMeHTax He OyzleT paBHa HYJTHO.
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TI0TOK

st cobrrofieHyst TPaBUILHOTO YCIOBUS TIPOTIOPLIMH JI0/DKHBI OBITh B TAKOM COOTHOIIIEHUU:
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Ho paxe ecrmu caenatb 60 — 100 ci0éB, TO BCE paBHO MOTOK Oyz1eT 3aKOJIbI[OBaH U
PaCIIPOCTPAHATLCS Jjaneko He OyzeT.
Kak czienath uToOBI TIOTOK PACIIPOCTPAHS/ICS HA MHOTHE KUIOMETPBI ?

[aBaiiTe BCIIOMHKM MPO MarHuT.

MarHuT B CBOéM NPOCTPAHCTBe U3MeHseT rPaBUTALIOHHBIN OTOK OTHOCUTE/IHLHO
3JIEKTPUYECKOro Ha yrosi 0/im3kuii K 90 rpajycoB. A 3T0 3HAYMT YTO MOTOK MPOCTPAHCTBA
KOTOPBIH Oy/|eT MPOXOAUTH Uepe3 MarHUT CTaHeT 3aKPy4YHBaThCS COIJIACHO CIIMHA
rPaBUTAI[HOHHOI0 NMATTepHa.

310 OyzIeT BBIVIS/IETh TAK:

MdIr'HUT

3aKpy4eHHbIN
IIOTOK

BoT TyT HauKMHaeTcs caMoe UHTepeCcHoe.

CBo¥iCcTBO 3¢upa — cTpemsieHre K CTabM/IbHOCTH U paBHOBECHIO. ['71e KaXK/bIi aTTepH UMeeT
CrvH U (ha3a raTTepHOB JKECTKO CBsi3aHa MeXkly co6oi. OHM 00pa3yroT LMKINYeCKH
MOBTOPSIIOIIMECS «L[eMIOYKW» KOTOPbIe U YPaBHOBELIMBAKT MaTePUIO NPUBO/S e€ 3aps/bl K
CyMMapHOMY HYJIIO.

YToObI TIOHATE 3TOT CJIOYKHEUIIIHIA TIPOLieCC MPUBeAY aHaJIOTHI0 C MarHUTaMU U MarHUTHBIMU
cTpenkamu. ITyCTh MarHUTHBIE CTPEJIKU 3TO MaTTepHbI 3dupa. (rpy6o).

«MdI'HUTHBIE CTPEeJIKH»

3emid

MarsuTHbIe CTPEJIKM KdK Ma/IEHbKHE€ MAHUTUKH PACITIO/IOKEHHE KOTOPBIX 3dBUCUT OT MOJIAPHOCTH.



Ha pucyHKe Bblille BUHO UTO MarHUTHBIE CTPE/IKK YPaBHOBEIIIEHHbI ¥ HAXOAATCS B HOPMa/IbHO
CTaOWILHOM COCTOSIHUH.

Ho BApyT MbI CO3/1aéM yC/IOBHE KOTOPOE HapyIIlaeT 3aKOH «C/IATIaHKs» MAarHUTHBIX CTpesioK. I1ycThb
3TO Oy/IeT «MarHuT».

«MdI'HUTHBI€ CTPEeJIKH»

«MAIrHUT»

3emid

MarHuT MeHsieT No/I0)KeHue MarHUTHOM CTpeJsiKM (MasleHbKOro MaruuTuka). Ho nocnepytomue
MarHUThI He MOTYT He TepeBepHyThCs. VX mepeBopaurBaeT pa3HOCTh mosieil. U cTpesiku OyayT
repeBOpaurBaThCsl Ha PUIMYHOE PACCTOsTHUE.

MdIr'HUT

3aKpy4eHHbIN
IIOTOK

[Toutn ToXe camoe OyzieT IPOUCXOAUTD C Halllell KOHCTPYKLIWEH.




B pe3ynbTare Mbl IMeeM pPaclipOCTPaHeHUsI 3aKPYUeHHOTO TIPOCTPAHCTBA Ha 0YeHb OoJbIIoe
paccrosinve. HampaBrieHue KpyueHust OyzieT 3aBUCETh OT MOISIPHOCTU MarHUTa.
Terneps ec/1 pacroNOXUTh TAKOW T'eHepaTop BePTUKA/IBLHO (CM. PHUC.), TO MbI ITOJTyYUM

BepTUKa/IbHBIA 3aKpYUYeHHBIM MOTOK KOTOPBIN Oy/leT MOCTerneHHO 3aKpYUYHBaTh MPOCTPAHCTBO. [1o

Mepe BPeMEHH TOTOK Oy/1eT MOCTENeHHO PacTH U PaCIIUPSThCA.
Tak Kak o6/1aka COCTOST U3 BOASIHOTO T1apa, a BoJja B CBOeM MOJieKyJie UMeeT IUTIONb KOTOPBIA

O4YeHb TeCHO CBsA3dH C 3(1)I/IPOM, TO 3dKpy4MBds MPOCTPaHCTBO, Mbl HAUMHAET 3dKPYUMBATH obmaxa.

[1pu 3TOM NIPOMCXOAUT UX paccerBaHue.
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BHumaHue faHHBIN reHepaTop UMeeT 0YeHb MOIIHOe TOPCUOHHOE 110/1e J1eBOH 3aKPYTKH,
KOTOpOe nary0Ho B/IMsieT Ha )KUBbIe 0praHu3Mebl. I103ToMy He peKOMeH/yI0 HaNpaB/IATh
«JIy4» Ha JIIofell M JXKUBOTHBIX. A TaK >Ke BCe ONbITHI A0/DKHBI MPOBOJUTHCA C 00/IHIIOH
aKKypaTHOCTHIO ¥ BJa/IM OT )KW/IbIX IOMeIl|eHUH.

Tenepb rnepexo/ K rpakTHke.

515 TeHepaTopa HaM TTOHAZOOUTHCSI:

1. Bymara dopmara A4 (npocrasi)
2. TIIEHKaA TMIIeBasi TOHKasl.
3. @osbra mnuiieBas.

Jins He0o/IBIION «MOLHOCTH» peKoMeH/yi0 A4 pe3arh Ha 4 yacTd. Tak Kak mjiacTuHa
C/ieJIaHHAsA C MO/THBIX A4 JIUCTOB MOXKET CePbEé3HO0 M3MEHUTh K/IMMaT B Ballei ooiactu !!!

W Tak HauHéM.....
pexxum Oymary A4 Ha 4 poBHBIe YacTh. YTOOBI MOTyUH/TUCh OAVHAKOBBIE TTPSIMOYTO/TbHUKH.
Knagém nrctok Oymaru Ha ZiepeBsiHHYIO I0CKY, TPUKPbIBAaeM e€ TOHKOU TIUIIIeBOU TJIEHKOU 1

CBepXy KJIa/IéM TPSIMOYTOTbHBIN JTUCT muieBoi domnbru. [TnactuHa $hosnbru gomkHa ObITh MEeHbIIe

yeM TutacTHHA Oymaru. /[0 Kpasi IO/DKHO OCTaBaThCs emé 2-3 MM.



Tak penaem 7-10 c/10€B 1 BCE 3TO aKKypaTHO KiazéM nog, TepMo-npecc. ITpocroii yTior u
¢usnueckas cuna. (uepe3s csoii 6ymaru A4, utoObI He UCIIOPTUTD YTIOT).

I[Tosy4yaeTcst UTO KaXKbIH CJ10i OyzieT CKyieeH TUIEHKOM. [11éHKoM yzj06Hee o6MaThiBaTh. BUTOK
TUIEHKY, TIOTOM HaKJIa/IbIBAeTCs CI0M OyMaru, oTOM OTSTh BUTOK TUIEHKH, TIOTOM CJI0U ¢ombru. U
Tak 7- 10 pas. [Totom moz yTror.

I[Tocne Toro kak cgenadbl 60-100 c10EB MUIIHSS TVIEHKA 00pe3aeTcst OCTPLIM HOXKOM M y/Ia/IsIeTCsI
BCE JIUIIIHee.

«[TupoXXOK» 10/DKeH HauMHATHCS OymMaroi ¥ 3aKaHIMBaThCs (HOJTBTOH.




HwxkHue ciou niéHKU ToXe yAaIsoTCs.

[Tocne M3roToB/IEHUS «TIMPOra» Ha Hero KjiaZéTcss MarHUT CeBepHOW CTOPOHOM BBepX. U reHeparop
yCTaHaB/IMBaeTCsl Ha MeCTO MoJasblile 0T )KUIOro nomelieHNst. @osibroil reHepaTop CMOTPUT BBepX.
['enepatop Henb3s1 CTaBUTh Ha 3eMJIt0. Ero >kenarenbHO CTaBUTh Ha JiepeBSHHBIE MO/CTaBK1
BBICOTOM OT 3eM/i1 He MeHee 50 cM. CaMoe I71aBHOe UTO ero HeJlb3s [epeJBuraTb C MecTo Ha
MecTo.

AddekT BUEH He cpa3y, a CIyCTsI HeCKOIBbKO YacoB
B Tyukax nosiBisieTcsi jpipa, MOTOM OHM HAUMHAKOT pacCerBaThCsl.

Ng

S PeKTUBHOCTH MOBLILIAETCS CO BpeMeHeM. [Tupor BruThiBaeT B cebst Biary u Oymara
CTaHOBUTHCS TOJIIE. DTO CTAHOBUTHCS BUTHO TI0 YBEJTUUEHHIO TOJIIIAHBL
Ha 3¢)peKTHBHOCTH 0UeHb CH/IBHO B/IUSIET COJTHEUHOE H3/TyueHHue.

Haubosbimii addekt 3ameTeH Tonbko mocsie 20-30 aAHel KCI0/b30BaHMS.

Ha cBoux oribiTax 51 ybegusics, 4to Ja)ke TakOW Ma/leHbKUN MUPOXKOK A4/4 cepbe3HO BHOCHUT
KOPPEKTHBBI B 1orofy. JIeTo B palioHe cTasno 3aCylIUBbIM. [lake ec/iv U B ropoJie UAET JA0XK/b, TO
OH TIPOXO/IUT I7le-TO TaM MHUMO, a Y MeHsI HaJl JOMOM Ma/JjaloT BCero HeCKOJIbKO Karlesb.
VcribITaHust IPOXOJST Y)Ke BTOPOE JIETO, ¥ OHU abCOTFOTHO CXOXKH. BU3yasbHO BUHO UTO TYUM
pacxoJATCs HaJl MeCTOM I7ie pacrosioyKeH reHeparop. [la’ke MOILIHbIe TYYM CTAHOBSITCSI MEHbILIE.
MouHbli Tp030BOM (PPOHT KOHEUHO TAKUM MUPOKKOM HE OCTAHOBUTh, HO 3EKT eCTb, 3TO TOYHO.

Emé 3ameTus1 uHTepecHsIi 3¢ dekt — oparkeBoe CosnHrle. ViHora cBet oT CO/HIA CTAHOBUTHCS
opankeBbIiA. OTOT 3(h(eKT CTa/m BO3HUKATH C IByMS] MarHUTaMH Ha TIUPOXKKe. Takoe oIyIrieHue,
YTO paccerBaHMe 00/1aKOB BbI3bIBaeT MOJISIPU3ALIMIO 11apa, KOTOPLIM HauMHaeT paboTaTh Kak
cBetounbTp. DdexT ObUT 3aMeTeH pa3 7 TUM JIETOM.



VHTepeCHO UTO MeCTO T/ie CTOUT reHepaTop COCeCKHe KOThI U KOIIKKA 00XOZST CTOPOHOM, He
MO/XO/A K MEeCTY Ha PacCTOsiHUe IIPUMEPHO 5-7 MeTpOB.

E1ié uHTepecHslii 3QeKT — nepemelljeHHe MarHuTa 10 MMPOXKKY. 51 IpYMepHO pa3 B HeZje/lto
TIOTIPABJISA0 €ro CTaBsl Ha MeCTO.

Moii reHepaTop y»ke M3psAHO TIOTPENaH, 51 ero He youpast gaxe 3uMoM (3uMoli paboTaet ropaszio
xyxe). Bot ero 60oeBoe ¢oto:

[lBa MarHKTa CO3/aI0T TIPOTHUBOIIO/IOKEHHBIe TTOTOKU. JdeKTa 3aKpyTKH HeT, HO pacCerBaHue
00/1aKOB eCTb. XOTs XOpO1LI0 paboTaeT ¥ C OJHUM MarHUTOM.

T'eneparop st ybpasi, Ha/loesio MoJIMBaTh Oropof ))), HO (haHTOM elrjé CTOUT Ha MecTe. MarHUTOMETP

[ITanaToBa MoKa3bIBaeT HaJiMure aHOMaauu. Jlymaro haHTOM TpofiepKUTCs eiré aoiro. OCTaHOBUTh
MOTOKH 3aKPYU€HHOTO MPOCTPAHCTBA He TaK TO U JIETKO.

Hopoxos A. I1. 2017-2018 r.



