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[Ipuanmanu yyacrue:
KonTaktép ¢ BHe3emHbIMU nuBuin3anuamu Mpuna Ilon3oposa;
T'octs Makcum;

Paom Tuifan ¢ mmanetst bypxan (B acTpalbHOM TeJi€) CIEUUANHUCT MO SHEPreTHUYEeCKUM

B3aUMOACHUCTBUSIM B MaTCpruaJIbHOM MUPC.

2:09 OnpenesieHne MATHUTHOTO MOJIS.

I/IpI/IHaZ TO, YTO BbI HA3bIBACTC MAIrHUTHBIM IIOJICM, B HaIeun TCPMUHOJIOTHUH HA3bIBACTCA
OIHUM U3 BHJOB SHCPIrUH MCPBOr0 YPOBH:, 3aJIOKCHHBIM B aTOMax I000ro BCIICCTBA. Ono
MOPOKAACTCA KaXK10M I-IaCTI/IIICf/'I, MOKET CymI€CTBOBAThL B CaMOM aTOMC, TaK W BBIXOAWUTH 3a

€ro Mpeesbl B IPOCTPAHCTBO.

2:56 EcTb 11 MaTepuaIbHbIN HOCUTEIb Y MATHUTHOIO MOJISA?

Wpuna: Jro6oif aToM M000TO BemIeCTBa B HAlIeW TEPMUHOJIOTUHU SBISETCS HOCHUTEIIEM
MAarHUTHOTO TIOJIS, BJEKTPUYECTBA W JPYIMX BHUJOB DJHEPIHMl BCEX TpPEX YPOBHEM.
XapaKTepUCTUKU 3THX aTOMOB pa3IM4aloTCs B 3aBUCUMOCTH OT BHJA 3jeMeHTa. Pasnnuue
MEXJly aTOMaMM IMOPOKJIAETCSI KOJUYECTBOM PA3IUYHBIX BHUJOB YHEPIUM U CKOPOCTHIO MX
KOJI€621HI/ISI, TO, 9YTO BbI HA3bBIBACTC BI/I6paIII/I$IMI/I B TOM HJIM HHOM BCHICCTBC. A Tak oHH
COCTOAT U3 OJJHUX U TEX K€ DHEPI'Hil, IPOCTO B PA3HBIX KOJIMYECTBAX U C PA3HON CKOPOCTBIO

BHUOpaIuii.

4:16 KakoBa npupoaa MarHuTHOTO NoJisi?

HUpuna: Ot0 sHeprum mnepBoro ypoBHsA. [Ipupoga MarHMTHOro mMojis — OJHA W3 BHJIOB
MaTepUaJIbHOW 3HEpruu. Bcero mx HECKOJIbKO BHUAOB, C MO3ULMU HALIEH HAYKU: SHEPIHS
TEeIUIa, JIEKTPUYECTBO, MarHETU3M, PAJUOBOJIHBI, CBET. Bce 3TO SHEpPruu mepBOro ypOBHH,

3aJIOKCHHBIC B aTOMax, KOTOPBLIC oo HaxoOdTCd B HHUX CaMMX, KaK 3TO IHPOUCXOIUT C
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TEIJIOM, ¥ BbI TOTJ]a HAa3bIBA€TE 3TO NMPOCTHIM KOJIEOAHNEM aTOMOB M MOJIEKYJI, TMOO BBIXOJAT
3a Mpelesbl aTOMOB, M TOTJa Bbl 3TO HA3bIBAETE HJIEKTPOMATHUTHBIMU KOJIEOaHUAMHU,
paZMoOBOJIHAMHU WJIM CBETOM, B 3aBHCHMOCTH OT CIEKTpa 4acTOThl BHOpamuii. Y Bac 3To
MPUBS3aHO K HM3MEPUTENbHBIM TMPUOOpPaM, K BO3MOXKHOCTSIM PELENITOPOB Balllero Teia

BOCIIPUHUMATDL TC UJIK UHBIC KoJIEOaHHs.

5:50 KakoBa cTpyKTypa MArHUTHOTO 10JIsA?
Wpuna: Ecau cMoTpeTs, 4TO MPOUCXOANT B MPOCTPAHCTBE MPH MOSABIECHUHA MarHUTHOTO TOJIA,
IpU BBIXOJI€ DTOTO BHJA DHEPIMU U3 BEIIECTBA, 3TO MOXO0KE HAa CMEpY, BOPOHKY, KOTOpas

KPYTHUTCH. 41 MpUYICM OHa O6’bCMHa}I, KaK BOJOBOPOT B BOJC.

6:50 Kak copmupoBasioch MaruuTHoe mnoJie 3emjan?

Hpuna: ¥V moboro nebecHoro tena, Oyab TO TUIaHETa, 3Be3/1a WU JaKe MaJeHbKUi, ¢ Ballen
TOYKH 3PEHUs, aCTEPOU]I, CYIIECTBYET COOCTBEHHOE MarHUTHOE TOoJie, KOTopoe GpopMupyercs
IyTeM B3aWMOJICHCTBUS TE€X YaCTHIl BEIIECTBa, KOTOPHIE COjAepKaTcs MO0 B aTMocdepe
IIAaHETHI IIPHU €€ HAJIUYWH, 100 B ee B33]/IMO)ICI>1CTBPIH TEX YaCTHUIl SOHEPrun, CBETA, (1)OTOHOB
U JPYTUX DHEPTHil, KOTOPbIE MPUXOAAT OT 3BE3/bl, €CJIM TOBOPUTH MPO HEOECHBIE Tesa, He
UMEIOIIIEe COOCTBEHHOTO TEPMOSACPHOTO U3IyUEHUs, TO €CTh MPO TUIAHETHI, UX CITyTHUKHU U
acTepouibl. Y J1H000H 3B€3/1bI MarHUTHOE M0JIe (POPMUPYETCSI HECKOJIBKO APYTUM METOJIOM,
T.K. TpU H3JIyYEHUU DSHEPTUM M3 HEe YXKe BTOPOro YypoBHS (TO, YTO BbI Ha3bIBaeTe
TEPMOSIZICPHOI 3Heprueil) 00s3aTeNbHO BBIXOAAT U T€ DHEPTHH U3 BEIIECTB, 00pa3yIOLIUX
3Be3ly, KOTOpbIC BbI HA3bIBA€TE JJIEKTPOMATHETU3MOM, TO €CThb TaM OYyAeT W CBET, U

MAarauTHOC 1I0JIC, U SJICKTPUICCTBO, U BCC OCTAJIbHOC, YTO BbI (1)I/IKCI/Ipy€T€.

Makcum: To ecTh y 3Be3l HEMHOXKKO APYroi mpouecc GopMHUPOBaHMST MATHUTHBIX
noJieu?

Hpuna: Jla, T.K. B HUX POUCXOAAT TEPMOSACPHBIE PEAKIINH.

Maxkcum: A y IUIaHeT ra3oBbIX MM JIEAAHBbIX THTAHTOB TOKe MO-APYrOMY HEMHOKKO
NpoucxXoauT?
Wpuna: ['a30BEIMM TMTAaHTaMU BBl Ha3bIBACTE T€ IJIAHETHI COJHEYHOH CHUCTEMEBI, aTMocdepa

KOTOPBIX COCTOUT B OCHOBHOM M3 BOJOPOAA U I'CIINA, ma?

Maxkcum: Jla, Tuma FOnurepa, Hanpumep.
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Wpuna: Iponecc GpopMupoBaHuss MarHUTHOTO MOJIS Ha IUIaHETaX MOJOOHOI0 THIA, B 00IEM
U 1IeJOM He OTIMYaeTcs OT Imporecca (OPMHUPOBAHMS MArHUTHOTO MOJS  Ha JPYrux
IUTAaHETaX, C TOM TOJIBKO Pa3HUIEH, UTO OT BBICOKOI'O JaBJICHUS ra3oB OJIMKE K TOBEPXHOCTU
IUTAaHETl MOXET pacTH TeMIleparypa rasa, M OT 3TOr0 MOTYT HadaTh (hOpMHUPOBATHCA
MarHuTHbIE TOJIS IO T€M 3aKOHaM, 4To M y 3Be3A. Ho 3To Bce OyneT B 0ueHb yMEHBIIEHHOM
MacmTabe, MOTOMY YTO TaM BCE PAaBHO HET COOCTBEHHBIX TEPMOSJIEPHBIX peakiuid. Tam
TOJBKO OylIeT ee Hadajo, HO y IUIAHET Ta30BBIX T'MTAaHTOB IMPOCTO HE XBATUT HU MAacCChI
BEIECTBa, HM TEMIIEpaTypbl, YTOOBl HayaThb TEPMOSIEPHYIO pEaKIHI0. XOTA KaKue-TO

MPENOCHUIKH K HEl MOTYT OBITh.

Makcum: To ectb mosydaercsi, 4To (POPMHPOBAHHE MATHUTHOIO MNOJA OJIMKe K
nJIaHeTam 0oJjiee BelleCTBEHHbIM, Kak 3emuisi, 1a?

Hpwuna: Jla, T0, 9TO BBI HA3bIBa€TE COJIHEYHBIM BETPOM, 3TO YACTUUYKU DHEPTUHU, KOTOPBIE OT
Balllei 3BE€3/Ibl PACIPOCTPAHAIOTCS B MPOCTPAHCTBE, OHU JAOXOMAST HE TONBKO A0 3eMIIM WU
10 Mapca. OHM yXOAT JaJIEKO 32 MPeesibl COTHEUHON CUCTEMBI, U MPAKTUYECKH HE TEPSIOT
CBOIO DHEPrur0, 1 B TOM YHCJIC IPUXOOAT U3 aTMOC(i)epI)I Ha3BaHHBIX BaMU IJIAHET, HECMOTPA
Ha TO, YTO OHHM HAXOAATCS Ha OOJIBIIIOM PACCTOSHUM OT cBeTWa. [103TOMy 3TH YacTHIIBI
B3aUMOJIEUCTBYIOT C YaCTUIIAMH T'a30B, C AaTOMAaMHU Ia30B, COCTABJISIOIINX ITUX IJIAHETHI, OHU
CO3Oar0T YiKC CO6CTB€HHBI€ Mar"guTHbIC II0JIsI, TaK JK€ KaK Ha HWHBIX IIJIaHCTax. A

aJIeMEeHTapHasl, 1axe ciaadas atMocdepa ecTh U Ha OYCHb MAJICHBKUX TUIAHETaX.

11:38 EcTb Ji ¢BOE MATHUTHOE T0JI€ Y TAJIAKTHK?

Hpuna: MarsutHoe moJsie rajJakTUKH — 3TO COBOKYIIHOCTh MArHUTHBIX TOJIEM U BCEX €€
HanOoJiee KPYMHBIX 3Be3l. Ecaum CMOTpPETh CO CTOPOHBI, C JAPYroW TaJaKTUKH, TO MBI HE
CMOXXE€M H3MEpPUTh MArHUTHOE MOJ€ Ka)KIO0W 3BE3]lbl WJIHM IUJIaHEThl. MBI YJIOBUM TOJBKO
MarHUTHOE U3JTyY€HHUE CaMbIX KPYIHBIX 3BE€3]l U LEHTPA TaJIAKTHKHU, TO, YTO Mbl Ha3bIBaeM
JHEPTreTHYECKUM IIEHTPOM TaJlaKTUKH. JTO (OPMHUPYET MArHUTHOE TOJie BOKPYT Hee. Y
KaXJ0W TaJIaKTHUKH, KaK y COBOKYITHOCTH 3BE€3]l M IUIAHET, €CTh CBOE€ MAarHUTHOE MOJE, B

KOTOPOC KaK CCTMCHTBI BXOJAAT MAarHUTHBIC ITOJII Ha3BaHHBIX MHOI 00BEKTOB.

12:56 3a cueT yero NPOMCXOAUT NPUTATHBAHUE U OTTAJKUBAHNE MAarHUTA?
Hpuna: B aTomax HEKOTOPHIX BEIIECTB, MBI 3TO Ha3bIBAEM JHEPIHSIMHU TEPBOTO YPOBHS,
MarHeTU3MOM, MOTYT CaMOIIPOM3BOJBHO TOKHJATh STH aTOMbl W BO3JEHCTBOBATH ITUM

BBIXOJIOM Ha 3HCPIrur TPCTHCTO YPOBHA. MBI 3TO Ha3bIBaeM MHKpOFpaBHTaHHCﬁ, a BBI OTO
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Ha3bIBACTC BHYTPCHHUMHU AACPHBIMHU CHIIAMH, YACPKUBAIOIHUMH ATOMbI W MOJICKYJIBI Ha
CBOHUX MCCTaXx W MNPUAAOMIUC IIJIOTHOCTb MATCpHUU. MarxautHoe noJje€, C€CJIN BBIIJIO H3
aTOMOB, MOXKECT B03I[€I\/JICTBOB8,TI> Ha MUKPOTI'paBUTAOWIO JPYTrUX 3JICMCHTOB, U 3a CUCT 3TOT'O
BO3HHUKACT 3(1)(1)6KT IMPUTAKCHHA 3TOr0 BEIIECCTBA, B KOTOPOM M3MCEHUJIACh MUKPOT'paBUTALIUA

K BCIICCTBY, U3JIYUUBHICMY MAI'HUTHOC IT10JIC.

14:51 MaruuTHOe 1oJie - OTBeTHAasl PeaKl Ul MaTePHAJbHbIX TeJ HA TPAaBUTALMOHHOE

noJse?

Hpuna: B Hameld Hayke NPUHATO AEIUTh BCE DHEPIrUM MaTEpUAIBbHOIO MHpa IO TPEM
YPOBHSIM, BCE OHM CBSI3aHBI MEXy cO00I M B3aUMOJEHCTBYIOT MEXay coOoi. DHepruu 1-ro
YPOBHSI - 3TO TEILIO, CBET, dJIEKTPOMATrHETU3M, PaINOBOJIHBI.

DHepruu 2-ro ypoBHS - 3TO TO, UTO Bbl HAa3bIBAETE PAJAMOAKTUBHBIM H3JIyu€HUEM (3KECTKOTO
PEHTI€HOBCKOTO M3JIyYEHHsI) U SHEPTUsl TEPMOSJIEPHOTO CHHTE3a, Ta, YTO BBIIENAETCS MpU
CTOJIKHOBEHHHM Ha OOJbIIOW CKOPOCTH W TPU BBICOKOM [JaBJIEHHM AaTOMOB DPAa3JIUYHBIX
AJIEMEHTOB MEXIY COOOH.

OHepruu 3r0 ypoBHS — 3TO TO, YTO BBl Ha3bIBaeTe rpaBuTanued. Mel ee nenuM Ha 2 BHUJA.
MukporpaBuTanus: TO, 4T0O IO3BOJIAET IPEIMETaM, KOTOPbIE BBl BUANTE U MOXKETE OILYILATh
UX CTPYKTYpY M IIJIOTHOCTb Y€pe3 pPelenTopbl KOXKH, MO3BOJIATh HE OBITH Ta30M U B Oolee
PAacCesHHOM COCTOSIHUU. UTO IPUTATUBAECT U aTOMBI JIPYT K APYTY, U MO3BOJSET MOJIEKYJIaM
CTPOUTHCS IO ONPENEIECHHBIM CHCTEMaM. B Kak1oM BelecTBe €CTh MOJIEKYJISIPHAS pelIeTKa
— 9TO CTPOEHHUE BEIECTBA, KOTOPOE CTPOUTCS IO CBOMM 3aKOHAaM M WHJMBUIYaJIbHBIM JUIS
Ka)KJI0T'0 BELIECTBA.

MakporpaBuranuss — TO, YTO IO3BOJISIET IPOSABIIATHCS 3aKOHAM KHHEMAaTUKU, MEXaHUKH,
JUHAMUKH B BalleM MHpe. DTO BCE, YTO BBl HA3bIBACTE€ CWJIOM JIBW)KECHMS, NMPUTSKEHUS,
LEHTPOOEKHON CHIION — 3TO MPOSBICHUE MAaKPOrpaBUTALMU. DTO MO3BOJISIET BCEM IJIaHETaM,
3Be€3/1aM, rajakTUKaM U CaMOW MAaJICHBKOM IBUIMHKE BO BCEJIIEHHOM MMETh CBOIO CKOPOCTH
JBUKEHMSI, TpaeKTopHio, opouty. He pasneratscs B xaoce, a ABUTAThCA MO ONpPEAEICHHBIM

3aKOHaM.

18:51 B3anMocCBsI3b MATHUTHBIX MOJIeH MeK1y cO00i.

Wpuna: Bce MarHUTHBIE MOJIS JIFOOOTO MaTepHABHOTO O0BEKTa, KaK U TPAaBUTALIMOHHBIC, U
OJICKTPHUYCCKUE, HeﬁCTBHTeHBHO CBsA3aHBI Jpyr C APYroM IO NpUYIHUHE TOr'o, 4YTO, €CJIU aTOMBI
MOPOJIMIIN MarHUTHOE T0JI€, OHO BBI3bIBAET M3MEHEHHsI BO BCEX OKpYyKaromux aromax. OHO

MOXKCT IMOPOAWUTL APYro€ MArHuTHOC II0JIC WA HaO60p0T 3aMCJINTL €r'o IIPOSBJICHUC,
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yaanuTh. B Hameit Mojienu BCeIeHHOM BCE BIIMSIET Ha BCE.

Makcum: To ecrb, MArHMTHOE II0JI¢ TAJAKTHKH CBSI3AHO € MATHUTHBIM I10JIEM
MArHMTHKOB HA KaKOH-TO iaHere? MarHuTHbIe NOTOKHU NepecekarTcs?

Hpuna: MarautHoe MoJjie TaJaKTUKH BKJIIOYaeT B ce0s Kak CerMEHThl MarHWTHBIEC MOJIs
aOCOIOTHO BCEX 3BE3J M IUIAHET, HAXOMASIIMXCS B ITOW TallakTWKe. MarHuTHOE IoJie
INIaHEThI BKJIKOYACT B 06651 TaK CEerMEHThl MAarHUTHOI'O IIOJIg OoJiee MEJIKUX O6’beKTOB,

HaXOAMINXCS Ha HEeil.

21:38 CkopocTh MATHUTHOT'O MOTOKA.

Hpuna: CKkopocTh MAarHUTHOTO NMOTOKA OYEHb CHIJIBHO 3aBUCHUT OT OKPYXKArOIIUX dHEPruM, oT
BEIIIECTBA, KOTOPOE MOPOJIUIO0 MAarHWUTHOE T0JI€, HO HAlllUM YY€HBIM H3BECTHO, YTO MOTOKH
SHEPTHH OJHOTO YPOBHS MMEIOT OJHY U TY € CKOpOCTh. [IOTOKHM HMCTEUEHUS DHEPTUU W3
BEILECTBA OJHOTO YPOBHS UMEIOT OJHY U TY K€ CKOPOCTh. [109TOMY HalllUM y4eHBIM yAaJIOCh
OTKpI)ITB, YyTO Ta BHGPFI/ISI, KOTOpaSI HaXOIUTCA Ha 3-M ypOBHe, Ha3bIBacMas FpaBI/ITaIlI/ISI )41
HOCUTCIICM KOTOpOfI SABIIACTCA FpaBI/ITOH, HpI/I OCBO60)K)1€HI/II/I n3 BCIICCTBA, B KOTOpOM OH
COJICPXKUTCSI, UMEET TOpa3io OOJBIIYI0 CKOPOCTh, YeM DHEPruu |-ro ypoBHS (MarHeTusM,
CBET, paauoBOJIHbI). IMEHHO Ha 3TOM MPUHIIUIIE OCHOBAaHBI HAIIM JABUTATENM, HA KOTOPBIX

MBI MOKEM B IIPCACIaxX HECKOJIbKUX JCCATKOB MUHYT IIEPEMCIIATHCA 110 BCEH TraJaKTHKE.

Maxkcum: To ecTb CKOPOCTH 3ABUCUT OT YPOBHSI JHEPIHid, KOTOPas JeJIuTcs?
Wpuna: [a, yem rmy0xe B aTOMe 3al0KeHa Ta WM WHAs DHEPTHs, TeM OOJbIIEe CKOPOCThH

BUOpanuii oHa OyJET UMETh TP BBICBOOOXKIEHNUHU U3 ITOTO.

24:19 MarauTHasi MHAYKIMS.
Upuna: B nHamield Hayke HET MOHSTHS MArHUTHOM MHIYKUHH, €CTh IMOHSATUE MArHUTHOIO

I10JI4.

Makcum: Korapa MarHuT mNPOHOCHUTCS € TNPOBOAHHKOM, TO B HeM oOpasyercsi
JJIEKTPHYECKUH TOK. Y Bac HCNOJIb3YIOTCS TaKHe Npudopsi?

Wpuna: B Hameil TepMUHOJIOTUY 3TO Ha3bIBA€TCA HE MHAYKLHUSA. DTO SHEPrusi OJHOro Bujaa 1-
ro ypOBHS (MarHuTHasi HEPTHs) NOPOInja BbIJIEIEHNE U3 aTOMa BTOPOT0 BUa SHEPTUU TOTO

xe 1-ro ypoBHs. To ecTh B JAHHOM Cllydae 3JIeKTPUUYECKYIO.
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Makcum: MardeTusM M 3JIeKTPUYECTBO — 3TO IHEPTrUM Pa3HOI0 YPOBHSI?

Wpuna: Ot0 sHEprun 1-ro ypoBHs, HO OHU Pa3HOTO BUJA.

Maxkcum: Iloyemy npu IMHAMHUYECKOM BO31C€HCTBUM MATHMTA HA KATYLIKY HA4YWHAET
NMPOU3BOAUTHLCA dIeKTpUuYecKuii Tok? Kakoit MexaHu3M 3T1oro?

Hpuna: To, 4TO BBl HA3bIBAECTE AJIEKTPUUYECKUM TOKOM, MBI HA3bIBAEM M3JIyUYCHUEM WIIH
NOTOKOM DBHepruu 1-ro ypoBHS.  MHe H3BECTHO, 4YTO B Ballled HayKe HOCUTEIIEM
SJIEKTPUYECTBA M MAarHeTu3Ma SBISETCS OHJEKTPOH. B  HameM s3bIKe pa3iensroTcs
3JIEKTPUYECTBO W MArHUTHOE IOJIe, TO €CTh JJIsl YAaCTUIl SHEPrUid MarHeTU3Ma U YaCTHUIL

3Hepmy"1 OJICKTPHUYCCTBA B HALICM A3bIKC UMCIOT PA3HBIC HA3BAHUS.

Maxkcum: Y Hac 31ech OTJIMYMSA, MBI KaK Obl COBOKYNWJIHM 3TH npoueccbl. C nmo3uuui
Ballleil HAyKH, 04YeMy 0CB000K1aeTCs MMOTOK JHePIruHy, KOrja MarHuTHOE 110JIe PAIOM ¢
NPOBOJIHUKOM NpoxoauT? B yem Mmexanuzm?

Hpuna: Korga MarHuTHOE 1oje BO3JEHCTBYET HA aTOMBI, KOTOPBIE SBIISIIOTCS HOCUTEISIMU
BCEX TPEX YPOBHEN SHEPTUH — MBI 3TO Ha3bIBA€M BBITAJIKUBAHUEM WM BHIOMBAaHHEM SHEPTU
— OJIHAa DHEPrus, NOCTyNasi B BEIECTBO C ONPEAEICHHON CKOPOCTBHIO, INIOTHOCTBIO MTOTOKA U
T.J. MOXET BBITECHUTb T€ JHEPIUU, KOTOPBIE COACPKAIUCh B BEIIECTBE 0 MOMEHTA

BO3/1€HCTBUA.

Makcum: ITO MPOUCXOAUT TOJIHKO B IBHKEHHH, TO €CTh €CJIM Mbl MATHUT JIEP:KHM, TO
HMYero He MPOUCXOAUT?

Hpuna: Ilpm ABMKEHHUH 3TOT NOTOK YCHUIMBAETCA, B CTaTUYHOM COCTOSSHUM DHEPIHUs
BBIACIACTCS, HO Balllu HpI/I60pBI HC YJaBJIMBAOT OTOT IIOTOK, Y HHX HEA0CTAaTOYHaA

YYBCTBUTCIIBHOCTD.

28:26 MexaHu3M HAMAarHUYUBaHHUS.

HUpuna: MarauTtHass 3HEpPrusi MOXKET MOCTyNaTh B aTOMbl TOTO WJIM WHOTO BEIIECTBA H
BBITAJIKUBATh U3 HErO T€ WJIM UHBIC BUJbI YIHEPTHI, HO IPH 3TOM OHA MOXKET KaK OCTaThCs B
BEILIECTBE, TaK M BBHIUTU U3 HEro cama. Korga MarHuTHasi SHEPrusi MOCTYHAET B BEIIECTBO U
€€ JIOCTaTOYHBIM 3apsii OCTAaeTCA B aTOMax BEIIECTBA, TO MOKA 3TOT 3apsij TaM OCTaercs,
BEIIIECTBO TMPUOOpPETAaeT CBOMCTBO IMOPOXKJATh MArHUTHOE TIOJE, TO €CTh 3Ta DHEPTHUA
MEJUICHHO TTOKHJIaeT HaMarHWYEHHOE BEIIECTBO, M OT ATOTO MPOSBIAIOTCA Te IPHEKTHI,

KOTOPBIC BbI HA3BAJIH.


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=1706s

Maxkcum: To ecTh NPOMCXOAUT CO BpeMeHEeM pa3sMarHM4YMBaHHeE, MOCTEINICHHO YHEPIus
YXOIMT U3 BellecTBa, roAaMHu, J0NyCTHM.

Hpwna: /la, MAarHUTHON SHEPTUHU B 3TOM BELIECTBE CTAHOBUTCS MEHBIIIE.

30:09 BiausiHHe MAarHUTHOTO MOJIS.
Wpuna: I[Ipu 601BIIOM KOJTMYECTBE U MHTEHCUBHOM TOTOKE MAarHUTHOW YHEPTUU BO3MOKHBI
W3MEHEHHUs CKOPOCTH KosieOaHuil (BUOpalnii) aToMOB B TOM WJIM MHOM BELIECTBE B CTOPOHY

ux yBenuueHus. Temreparypa BemiecTBa OyaeT pacTu.

32:06 ArtoM mMeeT coOCTBeHHble KoJieOaHusi? BHYTpH aTOMHOH CTPYKTYpBbI
BO3HHUKAIOT CTOSIYHMe BOJIHbI, KOI/Ia Ko0JIe0aHHsl OTPaKalTcs OT OJHOI0 aToMa K
apyromy. 1 atombl pacnoJiaralorcsi B y3Jax NaKeTOCTOAIIUX BOJIH. Y Bac HeT TaKou
Mo/eJiM B HayKe?

Wpuna: Bc€, uro BBl Nepeunciuiy, Mbl Ha3bIBa€M HE BOJIHOBBIE IAKEThl, a IPOSBICHUS
MHUKpPOTpaBUTAIlMM, KOTOpas AEpXKHUT aTOMbl Ha CBOEM MeCTe, HO B TO K€ BpeMs OH
KOJIEOJIeTCS C OTNpeIeTICHHONW CKOPOCThIO, BCErJja Pa3Hoii, B 3aBUCUMOCTH OT TOT0, KaKoe 3TO
BEIIECTBO U B KaKOM arperaTHOM COCTOSHUM OHO HaXOJUTCA. DTH BHOpAllMM aTOMOB MbI
Ha3bIBAa€M IPOSBICHUEM dHEPIuu 1-ro ypoBHs, HO TOM, KOTOpas HE MOKMHYJA caM aToM. JTa

OHEPTUA IJId IOAACPKAaHUA arp€raTHOro COCTOAHUSA.

33:39 U3HayaabHLIH HCTOYHHK MATHHTHOIO IOJIA.

Hpuna: M3HauanbHBIM UCTOYHUK MAarHUTHOTO TOJISI 3TO TO, YTO MBI U Bbl HA3bIBAEM aTOMOM,
TO €CTh Majiasi 4YacTHIla BellecTBa. MBI HE JIEJTUM aTOM Ha T€ CTPYKTYPhI, KOTOPHIE JCIIUTE
BBl. Te CTpYyKTyphl, KOTOpBIC BBl Ha3bIBacTe cybaTroMaMu — JjIi HAC OTO pa3HbIC BHUJIBI
sHepruil. To, 4yTO BBl Ha3bIBAE€TE AJIEKTPOHOM — 3TO YacTHIA SHEPIUU, Bbl €€ HA3BIBAETE

qaCTHHefI OHEPTHUU U paJUOBOJIH, U SJICKTPUYCCTBA, U MAIrHUTHOTO ITOJIA.

Maxkcum: Ilosyuaercsi, ¢ mo3uMUMA HalIell HAYKH, 3JIEMEHTAPHAs YACTHIIA HAXOJAUTCH
BHYTPH aTOMa, a ¢ NO3MIMI1 Balleil — YTO ATOM NPOCTO UMeeT Pa3Hble BUAbI JHEPruu?

Wpwuna: [a.

34:57 K yeMy npuBsi3aHO MAaTrHUTHOE MoJie?

I/IpI/IHaZ MarauTHoe TMOJ€ Bceraa MopoXKAaCTCA BCHICCTBOM, JApPyroc¢ [Aejo, 4YTO B


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=2097s
https://www.youtube.com/watch?v=-jVuHXXFEoo&t=2019s
https://www.youtube.com/watch?v=-jVuHXXFEoo&t=1926s
https://www.youtube.com/watch?v=-jVuHXXFEoo&t=1809s

IMPOCTPAHCTBE MOTYT OBITh BC€HOICCTBA B arp€raTHOM COCTOAHHMHM, HC 3aMCTHOM JJIs1I BAalllMX
HpI/I60pOB. Eciu ects MarHuTHOE IOJI€ MIIH QJICKTPUYCCKOC IIOJIC — HYKHO BCCTrAa UCKATH

ncrounuk. Camo MPOCTPAHCTBO JJIAA HAC — 3TO HOCHUTCJIb BCUICCTB U BHCPFHfI.

36:04 MarHuTHbIE MOJISI aTOMOB PA3JIMYHBIX BellleCTB.
Wpuna: KonnuecTBo 3HEpIruid, 3aJI0)KEHHBIX B KaXJA0M 3JIEMEHTE, Pa3IU4HO. JTO 3aBUCUT OT
BUJa 3JIEMEHTA, OT €r0 arperaTHOro COCTOSIHMSI - TOTO, YTO Bbl HA3bIBAETE CKOPOCTHIO
TEIUIOBBIX KojeOaHuil. A pa3 KOJIMYECTBO SHEPrUi pa3IuyHO, TO U MAarHUTHBIE MOJIS OyayT

PAa3JIMYHLI 110 CHIIC, 10 CTPYKTYPCE, IO IINIOTHOCTHU ITOTOKA, I10 PAa3HBIM XaPaKTCPUCTHUKAM.

37:11 MarHuTHbIii XpaHUTeIb. JTO SIBJIEeHHE, KOI1a NMPUKJIAAbIBAIOTCA APYr K APYry
ABA JKECJIE3HbIX npyTKa, Memny HUMHA B cneunanbnym BbleMKy MoOMEIacTCHa
NMPOBOJIHUK, HA TMPOBOAHUK KPATKOBPEMEHHO MOAAETCH JJIEKTPUUYECKHIl TOK, 3aTeM
NPOBOAHMK yOMpaeM M ABa NMPYTKAa OCTAIOTCH CJENJeHHbIMU NMPAKTHYECKH HAMEPTBO
3a cYeT MarHUTHOroO mnoJs. [lpuyem, OHM OCTAKOTCH MPOYHO CJAEMJIEHHBIMH HA JI0JIT0€
BpeMﬂ. OHI/II]J]/ITC MEXAHU3M ITOro sABJCHUSA, U ITO 3a CHJIA yaepmnBaeT prTKI/I MEXK
co0oii?

Upuna: Korna Bbl BUAWTE HE MPOCTO MPOSBICHUE MAarHUTHOTO MOJISl, KOTOPOE Bbl MOXKETE
3aukcupoBaTh MPUOOPOM, a BUAWTE M3MEHEHHE B MPUTSHKEHUU BEIIECTB IPYr K JPYTY,
31€Ch UACT peqf, 06 NU3MEHCHUAX, KOTOpI)Ie HpOI/ISOHIJ'H/I B aTOMax HE TOJIBKO Ha l-OM ypOBHe,
HO W Ha 3-eM. B ommcanHOM BaMu ciydae, SHEPTUs dJCKTPUYECTBA BbI3BaJIa M3MEHEHUS Ha
0oJjee TIyOOKHX CTPYKTypax BEIIecTBa aTOMa, Ha €ro SHEPTUSX 3-TO YPOBHS. ATOMBI 3aHsUIN
JIpPYroe TOJIO)KEHUE IO OTHOIIEHUIO JpYyr K JpPyry, TO €CTh W3MEHWIH CBOIO
KPHUCTAJUIMYECKYIO PEIIETKY M CTAJM [0 MHOMY JPYr K ApPYry HNpUTATHBaThcA. B maHHOM
CiIy4ae Mbl TOBOPHM KOPOTKO: SHEPTHs 1-TO ypOBHS BbI3Baja BBIJICICHUE YacTH YHEPTUU 3-
ro YpOBHS, HO M3-3a IPaBUTALMOHHOTO MOJISI TUIAHETHI SHEPIHsl 3-T0 YPOBHSI HE MOKUHYJIA

aTOMBI, a MPOCTO MEPePaCPeIeNINIa KPUCTATUTUUECKYIO PEIICTKY.

Maxkcum: Ilomyuyaercsi, cmja, KOTopasi yaepKHBaeT JABa NPYTKa BMeCTe — 3TO
BHYTPEHHSIsI JHeprusi BemecTna?

Hpuna: [la, MBI Tak 3TO Ha3bIBaEM.

39:42 MarnuTHbIE MOJIS IJIAHET, NepeMellieHre MeK1y HUMU.

I/IpI/IHaZ TO, YTO BBl celdac CIIpalInBacTC, HUCIOJIB3YCTCd B OJHOM H3 BHUIAOB HAIIHUX


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=2382s
https://www.youtube.com/watch?v=-jVuHXXFEoo&t=2231s
https://www.youtube.com/watch?v=-jVuHXXFEoo&t=2164s

JIBUraTesneil, KOTopble Mbl Ha3blBaeM IUIAHETApHBIMU. TO €CThb OHM HCHOJb3YIOTCS BOJIU3U
wiaeT. C MX NOMOIUBIO TNPOMU3BOAATCSA MEPENEThl OT CaMOM IUIAHETBl 10 TOM TOYKHU
IIPOCTPAHCTBA, TJ€ BO3MOYKHO BKJIKOYUTh I'DABUTALMOHHBIA JBUIATElb, U TJ€ J3TOMY HE
[IOMENIAaeT TPABUTALMOHHOE II0JIE CaMOW IUIAHEThl. OTOT JBUTATElb COCTOUT U3
BpalalOIUXCs B Pa3HBIX IUIOCKOCTAX IUIACTHH, COCTOSIIMX M3 CIIELMAIBHOIO CIIIaBa, B
KOTOpBIE€ BXOZAT JBa INIAaBHBIX KOMIIOHEHTA — TEJULYP W NaUIauil. DTH 3JIEMEHTHI COJEpKaT
SHEPruM B TAKUX BUJAX U BUOPALMAX, KOTOPBIE MOTYT C MOMOUIbIO SHEPTUH, OCTYMAIOIIEH
W3 JIBUraTensi, yJIaBIMBaTh MAarHUTHO-IIOJIEBBIE H3JIy4EHHMS TOW WIM HHOM IUIAHETHl W
co3/laBaTb COOCTBEHHOE MarHUTHOE IOJe, JIMOO OTTAJKUBAIOLIEEe €ro OT IUIAHETHI, OO0

IIPUTATHUBAIOIICE.

Maxkcum: Eciiu Mbl X0THM nepeMelaTbcsi BHYyTPH COJIHEYHOM CHCTeMbl, TO HaM Oyaer
JIOCTATOYHO TAKUX ABUraresein?

Wpuna: MakcumanbHas CKOpPOCTb, KOTOPYIO MOXET pa3BUTh Kopalib ¢ Maccoit 1o 1200 kr
(BMecTe ¢ comepXUMbIM) 3TO 1/8 OT CBETOBOW. 3Has pacCTOSHHE MEXIY IUIAHETAMH, BBI
MOXKETE PAcCUUTATh BpeMs B IYTH U MOHSATh, YCTPOUT JIM BaC TaKOW JABUTaTENb UM HYXHO

6y,HCT JACJIaTh I'PaBUTAIIMOHHBIC ITPBIXKKH.

Maxcum: ITo CostHeuHOIi cucTeMe JOCTATOYHO TAKOI0 MeXaHU3Ma NepeMenieHus ?
I/IpI/IHaI Ecam BB XOoTHTE TPAaTUTb HCCKOJIBKO )IHGI7[ IIyTH Ha Ty WJIW HWHYIO IIJIAHETY, TO
nocratouHo. Ecim Bel XOTHTE MomazaTe Ha IUIAHETY 3a HECKOJIBKO MHHYT, TO HYXEH

r paBI/ITaLII/IOHHHﬁ JABHUIaTClIb.

43:40 MarHuTHbIE CWJIOBbIE JIMHUH — 3TO I(pMpPHBIE BUXPeBble TPYOKH?

Wpuna: MarHuTHele SHEPTHH, KOTOPHIE YK€ BBILUIN U3 aTOMOB M ¢(hOPMUPOBAIM MAarHUTHOE
I10JIe, BO3JICUCTBYIOT HA T€ YHEPIUU, KOTOPHIE HAXOIATCS B CAMOM IIPOCTpaHCTBE. MBI 31€Ch
[IepeXOoqUM K 4acTH, KOTOpas IOKa HEM3BECTHA Balledl Hayke. B IpocTpaHCTBE HaxomsATcCs
SHEPIUH MOTPAHUYHBIE MEXKIY MaTEPUAIBHBIM MHUPOM M TOM YaCThEO MHUPO3JaHUsA, KOTOPYIO
MBI BCE€ Ha3bIBA€M JYXOBHBIM MUPOM. MeXy IByMs MUpaMHU OHHM HAXOAATCS PAJOM APYT C
JIpYroM, INPOHU3BIBAIOT IPYr JAPYyra, KaKk Bbl F'OBOPUTE — IApajuIe]IbHbI. Mexay HUMU B
IPOCTPAHCTBE HAXOJUTCS SHEPrus, KOTOpas OTIENIEeT MaTepUaIbHbI MUp (TO €cTb MUp
BEIIECTBA U MHP SHEPrHil) OT AYXOBHOTO MHUPA, OT €ro MEepBOr0 ypOBHS, KOTOPBIA MBI JIJIs
IOPOCTOTHl Ha3blBAE€M acCTpajbHbIM. B Bamiell TEPMHUHOJIOTHMM 3TH SHEPrMH OOBIYHO

Ha3bIBAIOTCsA B(I)I/IpHBIMI/I. B pa3HbIX CHCTEMaX MOT'YT HA3bIBATHCA IIOJIAMH, KOTOPBIC


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=2620s

MOPOKJAIOTCSI TEMH YaCTHIIAMH, KOTOPBIE Bbl HA3bIBAETE JIENTOHBI, TOPCUOHBI, U T.J. DTO BCE
pasHble Ha3BaHUSA OJHOIO M TOTO XK€ - IPOCTPAHCTBEHHBIX DJHEPIUM, OTIEIAIOLINUX
MaTepuaibHbBIi MHpP OT  JIyXOBHOro. B Hameli TepMHHOJIIOTHH OOBIYHO 3Ta BSHEPrus
Ha3bIBAETCS «CBOOO/HAs ’HEprus Bakyyma». Ilouemy Mbl Ha3blBaeM €€ MMEHHO CBOOOJHOMN
sHeprueil Bakyyma? B mepeBoge Ha Baml S3bIK, IOTOMY YTO MBI JTUM Ha3BaHHEM
HOJJYEPKUBAEM TOT (aKT, YTO OHA MOXKET CYIECTBOBATh B aOCOJIOTHOM BakyyMme, KOrja s
TOBOPIO B a0COJIOTHOM, s UMEI0 B BHJly OTCYTCTBHE B 3TOM IIPOCTPAHCTBE KaKHX JINOO
BEUIECTB WJIM 3HEPTrUil. A 1modyemy CBOOOJHOW — MOTOMY 4YTO B HallleM MOHHUMaHMMU 3Ta
JHEprusi BO3HUKaeT He3zaBUcHMO. OHa €CTh, HO C IIOMOIIBIKO CIELMAIBHBIX METOJOB

BO3JICHCTBHS Ha HEEC, €€ MOXKHO HU3BJICUL U3 BAKyyMa U UCIIOJIB30BATh.

Maxkcum: TpanchpopmupoBaTh B 3J1eKTPHUYECTBO, HAaNIpUMep, Aa?
Hpuna: He Tonpko B 37€KTpuU4ecTBO. B sHeprum mpakTuueckoro jiro00ro ypoBHS, Jake B

T'paBUTallHIO.

Maxkcum: To ecTh MaeT NPUHUUI TaKOi OOIMI 1JIsi MUPO31aHHs, OAMH THUIl JHEPTHH
MOKHO Bceraa TpancGpopMuUpoBaTh B APYroii.

I/IpI/IHaZ I[a, IpU COXPaHCHUU 3aKOHA O COXPAHCHUHN SHCPIUU.

Maxkcum: To ectb mosy4yaercsi, MArHUTHbIC CHJIOBBIE JIMHMU — 3TO NMPOSIBJICHUE ITHX
CJI0EB MEK1Y TOHKOMATEPHAJIbHBIM MUPOM M HALUMM, IVIOTHBIM, BEeIIECTBEHHBIM.

Hpuna: MaraurHoe 1oiie, BBIXOAS M3 BEILECTBA, TO €CTh 3TH DHEPIUM IIEPBOIO YPOBHSA, O
KOTOPBIX $I TOBOPWJI, BBIXOJS M3 IPOCTPAaHCTBA B aOCONIIOTHBIA BakyyM, MOXET IpH
JIOCTATOYHO MHTEHCHBHOM ITOTOKE BPEMEHM BO3JICUCTBUS, CHUJIE U3IYyYEHUs, BO3JECHCTBOBATh
U Ha Te SHEepruM, KOTOpble Bbl HasbiBaeTe 3¢upoM. Ho ams 3TOro HyxHa H30JALUS OT
BEIIECTB U IOJIEHW MaTepuaibHOIO MHUpPA, BCEX, KPOME BO3IAECHCTBYIOLIEH dHepruu. I'oBops
IPOCTBIM A3BIKOM, TAKUE OTBITHI HEOOXOUMO MPOBOJUTH BAAIHU OT IJIAHETHI B KOCMUYECKOM
MPOCTPAHCTBE, TJ€ HET T'PAaBUTAI[MOHHOTO CHUJIBLHOTO BO3JEHCTBHUS MHBIX HEOECHBIX Tel, U,

COOTBCTCTBCHHO, YTOOBI OBIIIO KaK MOKHO MEHBIIIE 3BeBI[H0fI IbIIM M1 MCXK3BC3AHOI'O I'a3a.

Maxkcum: Ecim MBI MArHMTHOH JHeprueii MosKeM BO31eHCTBOBATH Ha CBOOOJHYIO
JHEPrUI0 BaKyyMmMa, TO IOJy4Yaercs, C TMOMOIUbI0 OINpPEAECJCHHbIX TIPAMOTHO
OPraHM30BAHHBIX MATHHMTHBIX B3aUMOJCHCTBHH Mbl MOKEM H3BJIEKAThb OTTYAA

IHEPruIo.



Npuna: He TOMBKO MarHUTHBIX B3aUMOJEHCTBUH, MOXHO BO3JCHCTBOBaTh U C

QJICKTPUYCCTBOM, PAa3HBIMU TUIIAMHU SHCPIUH, KOTOPBIC HA3bIBAOTCA PaIMOBOJIHEI.

Maxkcum: Ho Ha10 NOHUMATB, YTO JIeJIaellb, KAK ITH NMPOIecChl OPraHN30BbLIBATb.

Wpuna: Jla, Hy)XHO MOHMMAThb YCIOBUS JUIsl CO3[aHUSl TaKOro MOTOKa, B KaKoe MECTO
MPOCTPAHCTBA U KaK UIMEHHO €r0 HaIMpPaBIsITh, KAKUM BUJIOM MarHUTHOTO TOJISI H30JIMPOBAThH
9TO MPOCTPAHCTBO, YTOOBI SHEPTHS HE paccesyach, a ObUIa IMMyYKOM HampaBlieHa B TO MU

WHOE MECTO MPOCTPAHCTBA.

Maxkcum: Ham, HaBepHoe, ele 1aJ1eK0, Y HAlel HMBUIM3AlUM elle HeT TAKMX 3HAHUIM,
4YTO0BI TPAMOTHO BO3/1€liCTBOBATb.
Wpuna: J{ng npoBeneHUs TakWX ONBITOB HY)KHO OT Ballled IUIAHETHI, C Balleil Maccod H

rpaBUTAIIMOHHOM MTOCTOSTHHON yaanuThes He MeHee 100 000 kuioMeTpoB.

Maxkcum: Bbl uMeeTe B BHIY, YTO B Npeaesiax IUIAHETHI HEBO3MOXKHO M3BJIEKATH 3Ty
CBOOOHYI0 JHEpPruro?

I/IpI/IHaZ 3331 IIPOCTO HE CMOXKETC U30JIMPOBATHCA OT I'PAaBUTAIMOHHOTO ITIOJIA 3emnn.

Maxkcum: A oHO Kak 0bl Memaomuii paxkrop?
Wpuna: OHo 3a7epxkuT cBoOOIHYIO 3Heprut0. CBoOOIHAs SHEPTHUS €CTh U Ha 3eMJie, OHa eCTh
B JIIOOOM KyOMYECKOM MMJUIMMETpPE MPOCTPAaHCTBA, HO OHA TaM CJAep)KaHa TeM  JKe

TpaBUTAIUOHHBIM ITIOJICM.

Maxkcum: To ecTb B KOCMOCE 3TO ropa30 Mpoiue 1ejaarTb?

Wpwuna: Jla, aTo npore Oyaer.

50:53 U3B/1eyeHue JHEPIruu U3 MarHUTOB.

Hpuna: Kakoro ypoBHs?

Maxkcum: Hy, 3j1eKTpr4ecTBO, 10IyCTHM, OJIY4YaTh.

Wpuna: B Buze nons?

Maxkcum: Jla, B BUJ€ JIEKTPUYECKOT0 MO0JIsI, KOTOPOEe MOKHO MCIO0JIb30BATHh B OBITOBBIX

meJadaXx, IKCIIYyaTUPOBAaTD.


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=3053s

HUpuna: To BemecTBo, KOTOpOoe Bbl Ha3blBa€T€ MArHUTOM, COJAEPKHUT B cebe Hu
3JIEKTPUUECKYIO0 dHepruto. [Ipu Bo3/1eiCTBUM HA HETO PA3NIMUYHBIX BUOB AJIEKTPUUECKOU WIIH
MarHUTHOM DSHEpPrUM, BO3MOXHO BO3HMKHOBEHHE, KaK DJEKTPUYECKOro IMOJsl, TaK U
MarHUTHOTO TOJIS, a 4alle Bcero 3To OyneT cMmemraHHoe mnoje. To, 4To Bbl Ha3bIBaeTe
3MEKTPOMAarHUTHRIM. BBl IPOCTO HE pa3jenseTe ero, a y Hac Ui Ha3BaHWM STUX TMOJIeH U AJis
HA3BaHUU TEX CaMbIX MaJbIX MOPLUUNA YHEPTHH, KOTOPbIE OHA 00pa3yeT, Kak s y)Ke TOBOPHIL,
€CTh pasHble cjoBa. Tak dYTo JI000OE BEIIECTBO, TO, YTO BHI Ha3bIBaeTe aTOMaMH, OHO
COJIEPKUT B ceO€ BCE DHEPTHH, MPHU OINPEACICHHOM BO3JICHCTBHM HA HUX MOXKHO H3BJICYb

KaXXIYI0O U3 HHUX.

Maxcum: Ho Bcerna 6yaer co0/1101aTbCsl 3aKOH COXPAHEHHS JHEPTHH.
Wpuna: Jla. 3akoH coxpaHeHMs SHEPTUH HEU3MEHHO COOJII0/IaeTCcsl BO BCEH BCEJIEHHOM, Tak

KaK B MaT€pruaJIbHOM MHUPEC 3TO OCHOBA I MOAACPKAHUA €TI0 CYIICCTBOBAHMA.

Makcum: S Tak nmoHumMaw, B Halleil Hayke 3a0Jy:KIeHHEe TO, YTO Yy HAC Hayka
NpeICcTaBJsieT JHEPTrUI0 KAK HEUYTO OT/AeJbHOEe OT MUPO3AAHUS, XOTSI B MHUPO3IAHUH
MOCTOSIHHO MAeT TpaHcopManusi OXHOI0 BHIAA HEPrUM B JAPYroid. A Mbl HEMHOXKKO
YLLIH OT 3TOro. Mbl He HOHMMAaeM 3TH MPOLECChI, MO3TOMY /JIsI HAC 3TO CJI0KHO.

HUpuna: Jleno B TOM, 4YTO B Halled HAyKe HET B HAIIEM I[IOHUMAaHUU OTAEJICHUS

MaTCprUAIBHOTO MHPA OT TOr'0 JyXOBHOT'O 6I)ITI/I$I, KOTOPOEC €ro nmopoxaacT.

Maxkcum: To ecTb 3T0 BCe B3aHMOCBA3aHO: MHPO3/1aHHe, CJI0M POCTPAHCTBA. ..
Wpuna: [la, 1 B3auMOCBsA3aHBl OHM, B IIEPBYIO O4Y€pelb, HE Yepe3 DHEPIrUU pa3INYHBIX

YPOBHEN, a 4yepe3 cam JyX.

54:02 [TocTOSIHHBbIE MATHUTBI, CAMOBPAIIICHHE.

Wpuna: Uto Bl Ha3bIBa€TE NOCTOSIHHBIM MarHuToM?

Makcum: Umeercsi B BHAY KaK y HAC, JOMYCTHUM, M3 PeaKO3eMeJIbLHbIX 3J1€eMEHTOB
c/e1aH KaKOM-HUOYIb MarHuT. To ecTh 00BIYHBIN, KOTOPBIH HMeeT JBA MOJIKCA, U Mbl
€03/1aeM KaKYI0-HHOY/Ib reOMeTPUUYECKYI0 KOHCTPYKIIUIO, KOTOPasi ObI caMOBPaNIAJIACh
B npocrpancTee. MOXKHO JIM TakKoe CAeJaTh, 32 CYeT B3aMMOJECTBHSA C KAKUMH-TO
NoJISIMH BHEIIHUMH ?

I/IpI/IHaZ JIro00e MarHuTHOE MOJIe BOSHCﬁCTByeT Ha OKPYXAaroIue aTOMbI U Ha OKPYKAIOIINC


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=3242s

€TI0 DHEPTUH, B TOM YHUCJIC HA I'PABUTALITMOHHOC I10JIC.

Maxkcum: S Ob1 nepepopMyIMPOBaJI HEMHOKKO: HABEPHOE, BbI 3HAaeTe, YTO Yy HAC eCTh
ABHUIaTe/Jid, MOKeT M Yy BaC eCTb /[ABHMIraTe/]M, KOIJa BpAlIAKIIMICA POTOP H
HENOABMKHBIN cTaprep. Ecim MBI Ha craprepe M porope pasMemiaeM KaKHM-TO
00pa3oM MarHuThbl ONpeNeIeHHOH reoMeTpu4ecKoil (popMbl, MOKHO JIM cIeJaTh TaKk,
4yTO0BI POTOP NOCTOSIHHO Bpallajcs, He ocTaHaBauBasich? UTo0bl B3ammoneiicTBHe
MEXKIAy POTOPOM M CTAPTEPOM MArHMTHBIM I0JieM ObLIIO TAKHUM 00pa3oMm, 4TO0bI ITO
ObL10 0€30CTAHOBOYHOE BpallleHHUe.

Wpuna: YtoObl ObUIO 0€30CTAHOBOYHOE BpallleHHE, HYXHO IIOCTOSHHOE MOCTYIUIEHUE
SHEPruM, HO B JIOOOM BEILIECTBE, U3 KOTOPOro OyJIeT COCTOSATh MarHWT, B JaHHOM cCiyd4ae,
KOTOpBIA Oy/leT MCTOYHMKOM MAarHWTHOTO IOJIS, KOJUYECTBO SHEPIrUU OrPAaHUYEHO TEM

KOJIMYCCTBOM BCHICCTBA, KOTOPOC B HEM COICPIKUTCH.

Maxkcum: To ecTh 3TO HEBO3MOKHO CO31ATh?
Hpuna: Tonpko ecnm obecneunTh MPUTOK DHEPTUU WU3BHE, JPYrOro YPOBHS WIH JPYTrOTO

BH A TOI'O K€ CaMOI'o ypOBH:I.

Maxkcum: A caMm 1o ce6e MarHMT, €CJIM Mbl BO3bMeM MATHUTHK OObIYHBbIN, U3 HEOAUMA,
K NpuMepy, MeTal, TO OH He o0ecrmeyMBaeT NMPUTOK JHEPruud H3BHe? ITO MPOCTO
KaKasi-TO 3aMKHYTasi CHCTeMa, 1a?

Wpuna: JIro6oi MarHuT n3myvaer U3 ce0si Ty SHEPTHI0, KOTOpast COEPKUTCS B €r0 aTOMax.

Maxkcum: A, 3T0O BHYTPEHHsSl JHEPIrUs BeleCcTBA, MO0JIY4aeTCs.

Wpuna: Jla.

57:04 Co3nanue noJrycgepoilt MATHUTHOTO MOJIS.

Hpuna: To, 4To BbI Ha3bIBacTe 3BYKOM — 3TO KOJeOaHMs raza, KOTOpPHIE BBI OIIyIIAETe.
KonebGanus rasa, ecnm OHM JOCTATOYHO HMHTEHCHBHBIC, BBI3BIBAIOT ABH)KEHUE, 3BYKOBBIC
BOJIHBI, TO €CTh BOJHOBBIE KOJIeOaHHsI aTOMOB Bo3yxa. OHH BBI3BIBAIOT H3MEHEHHE aTOMOB
BCIICCTB BOKPYT, B TOM 4YHCJIC, MCTAJIJIOB. Ot0 TO, YTO Bbl HA3bIBACTC 3BYKOBBIM JaBJICHUCM.
" npu HOCT&TO‘—IHOﬁ WHTEHCUBHOCTH KOJI€OaHMS TeX WIM HHBIX aTOMOB, TCOPECTUUYCCKU

BO3MOKHO BBICBO60)KI[€HI/IG MaJIOd YacTH MarHUTHOM OHCPIuu.


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=3424s

58:58 meeT Jiu miapoBasi MOJIHUS CBOEé MArHUTHOE MoJie?

Hpuna: [la, umeer.

59:10 Bausinue MAarHUTHBIX MOJIeid HA TeJI0 YeJIoBeKa.

HNpuna: Teno denmoBeka, Kak HOCHUTENIb MaTE€pUAIBHOTO BEIIECTBA, TOXKE HMEET CBOE
3JIEKTPOMArHUTHOE 1oJie. Bo3aeicTBME HA HErO0 BHEUIHUM MArHUTHBIM I10JIEM, BO3MOXHO,
€CIM OHO JOCTAaTOYHO MOIIHOE, M HMEET OCOOBbIE BOJIHOBBIE, TO, YTO BBl HA3bLIBACTE
BI/I6paI_II/IOHHI)Ie XapaKTepI/ICTI/IKI/I 3TOTO0 MArHuUTHOI'O ITOJIA. HpOHI/IKaﬂ B MaTepmo, KOTOp}IIO
COCTABJISIET BaIIl€ TEJIO, B €r0 OCIIKOBBIC CTPYKTYPBI, M3 KOTOPBIX COCTOST Ballld TKAHH, BAIIIH
OpraHbl, OHO MOKET MEHSTh COOTHOLICHUE JHEPTHUM B 3THUX aTOMaxX, U E€CTECTBEHHO 3TO
MOXET BJIUATH HaA 06MCH BCIICCTB B Ty UJIn I/IHyIO CTOpOHy. YCKOpHTI) ux, 3aMCJIATh, BIIUAA
Ha Opl"aHI)I, KOTOpI)Ie BBIJCIIAIOT TC BCIICCTBA, KOTOpBIe BbI HA3bIBACTC I‘OpMOHaMI/I. TO €CThb
TaKko€ BIMSHUE, KaK B TOJIOKUTEIbHYIO, TaK U B OTPHUIATEIbHYI) CTOPOHY BIIOJIHE

BO3MOXHO.

Makcum: A MarHuTHoOe moJie IJIaHeT OoJsiblle BJMSeT B OTPMLATEJbHYI0 CTOPOHY Ha
’KMBOM OPraHM3M WU B MOJOKUTEIbHYIO?

Wpuna: Jlro6oit opranusm, KOTOpbIM JKMBET Ha TOW WJIM HMHOM IUIaHEeTe, W3HAYaJIbHO
3BOJIIOLIIOHHO IPUCIIOCOOJIEH K ee MarHuTHOMY TIOJIIO. I'eneTnueckas
MIPEAPACTIONOKEHHOCTh K MArHUTHOMY TIOJIIO IIEPENACTCS U3 TIOKOJICHHS B ITIOKOJIEHUE, CPEH

JKATENIEN TOW WJINM MHOU TUIaHETEI.

Makcum: A eciii OpraHu3M 3TOT BPEMEHHO IepeMelaeM Ha JAPYyryl IUIaHeTy, TO OH
MOKeT UCTIBITHIBATH IJI0X0€ CAMOYyBCTBHE M3-32 IPYIroro MArHMTHOIO MOJIsA, Aa?

Wpuna: [{ns atoro Tpedyercss 10CTaTOYHO JUIUTENIbHOE BPEMSHAXO0KJIEHHUE 3TOTO OpraHu3Ma
Ha MHOM miaHeTe. AJJaNTallMOHHBIE BO3MOXKHOCTH (PM3UUECKUX TeJI TYMAaHOUOB JJOCTATOYHO
BBICOKM U YCIEBAIOT IIPUCIIOCOOUTBHCS IYTEM M3MEHEHMs  BHEUIHEW CEeKpeTOpHOU
JeSTeIbHOCTU: TOPMOHAIbHOM, W HEPBHOM CHUCTEMBI, I UM yJaeTcsi JOCTaTOYHO OBICTPO U
HOJHO MPUCIOCOOUTHCS K MArHUTHOMY TOJIIO TOW MM MHOM IUIAaHEThI, XOTS B 3aBUCUMOCTH
OT KOJIMYECTBA >KU3HEHHOM CWJIBI, B TOM WJIM MHOM OpPraHU3MeE, €ro J1yXa, OT €ro HEPBHOMU

CHUCTCMBI 6YII€T 3aBHUCCTh, KaK OH 3TO MEPCHCCCT.

Maxkcum: To ecTh Ky4a (paKTOPOB MOJIY4aETCsl, HeJIbIi CIIEKTP.

Hpuna: Ouens MHOTO (haKTOPOB.


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=3550s
https://www.youtube.com/watch?v=-jVuHXXFEoo&t=3538s

1:02:22 Koppekuusi ¢ IOMOIIbI0 MATHUTHBIX 10JICA.

Wpuna: XXusHeHHas cuiia B Tele 4elloBeKa MPOTEKaeT M0 0coObIM KaHanaM. CeTKy KaKyro-TO
MoKa3bIBaeT. Bbl ee Ha3piBaeTe Ha CBOEM f3bIKE S(UPHBIM TEIOM. DTO HE TOJBKO
JJIEKTPOMAarHuTHOE TI0JI€, 3TO COBOKYIHOCTb JJIEKTPOMATrHUTHBIX IIOJEH BCEX AaTOMOB
¢u3uueckoro Tena, ¥ 0COObI BHUJ SHEPTHH, KOTOPBIM €CTh TOJBKO y JKUBOT'O OpraHU3Ma,
KOTOPBIN MBI Ha3bIBAE€M XKU3HEHHOU CWION. BbI, COOTBETCTBEHHO, HA3bIBAETE ATO «IIPAHON.
MarauTtHoe 1oJjie MOXET MOBJIUATh HA MHTEHCUBHOCTh MPOTEKaHUs B 3PUPHOM Tejle MOTOKa
B CTOPOHY €r0O YBEJIMYEHUS, €CIU HAIPABUTh MHTCHCUBHBINA IOTOK MAarHUTHOIO IOJS B TO
WIN UHOE MECTO (PM3NYECKOIo Tella, Ha KOTOPOE BBIXOJAT TOYKH, CBSI3aHHbIE C 3(PUPHBIMU
kaHanamu. Ho oOBIYHO 3TO BIIMSHUE HEHAJOJT0, OHO MPEKpaIlaeTcs B TOT MOMEHT, KOTAa

yOupaeTcsi BHEIIHEE MarHUTHOE TOJIE.

Maxkcum: To ecTb 3T0 KPaTKOBPEeMEHHAs1 CTUMYJISAALUSA ?

Hpuna: MOXHO Tak CKa3ark.

Makcum: A Ha padoTy IHepreTHYeCKuX HEHTPOB MOKHO TaK BO3/1elCTBOBATH?

Hpuna: To, 4To BB Ha3pIBaeTe YaKpaMu, TO, YTO MPOSBICHO Ha (PU3MUECKOM YPOBHE — ITO
JHEPreTHYECKHUE MEHTPHI d(PUPHOI IHEPTUH, U TO KE CaMoe, YTO U ¢ I(PUPHBIMU KaHATIAMH,
TO €CTh INOBBICUTH UHTCHCUBHOCTH pa6OTBI 4akKp, TO €CTh UX BpAlICHWA U HUHTCHCUBHOCTHU, U
nepepaboTKU HIHEPrHil  pa3iMyYHBIX, BO3MOKHO C TOMOIIBIO BIEKTPUYECKOTO WU
MarHUTHOTO TOJISl, HO OMSTh K€ 3TO BIMSHHE OyIeT KPAaTKOBPEMEHHBIM U TOCTENEHHO

WCYE3HET IOCJIe TOr0, KaK BHEIIHEe 1oJjie OyeT yopaHo.

1:05:40 Ctenka byioxa iy HelTpaJbHAs 30HA MEKAY MOJIOCAMH MATHUTOB.
HUpuna: Mbl He JenuM 3TO BEUIECTBO, 3TO MAaTEpUATBHOE TEJ0, KOTOPOE HCIIYCKAEeT

MAarauTHOC 110JIC, Mbl HE JICJIMM Ha Pa3JIMYHBIC 30HBI.

Maxkcum: To ecTb, y BaC HeT NMOHATHS «CEBEPHBIN MOJIOC, KKHBIN MOJII0C»?

Hpuna: Her.

Maxkcum: A ¢ Bauieil O3UIUH, 3TO HEKUH JHEPreTHYeCKU 3AMKHYThIi BUXPb?
Wpuna: D10 BUXpb, €CIM MarHUTHOE TOJI€ MOKHHYJIO MPe/eNbl BEECTBa, OHO MOKET OBITh

PacrIo3HaHO HAIlUM HpI/I60pOM, €CJIM 3TO MAJICHBKOC MAaroHuTHOC I10JIC — TO, KaK MUHU-BUXPb.


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=3940s
https://www.youtube.com/watch?v=-jVuHXXFEoo&t=3742s

I[J'IH HaC OH HC UMCCT, KaK JJIA BaC, IOJIOKUTCIIBHOIO WJIKM OTPULIATCIbHOI'O 3apsaad, IIOTOMY

9TO 3TO AJId HAC OJiHA SHEPTHs.

Maxkcum: A ecjiM ¢ HalIeil TOYKH 3pEHUSI CMOTPETh, TO Y HAC €CTh CEBEPHBIN U IKHBIN
MOJIKNC, a ¢ Balmeil TOYKM 3peHHMsi moJuaydaerca - 3To Buxpu? IIpocTto mnorokm
pa3HOHaNpaBJIeHHbIE?

Hpuna: Jla, HantpaBiIeHbI B pa3HbIE€ CTOPOHBI TPOCTPAHCTBA.

Maxkcum: Ilosyuaercsi, 3TH BUXPH 00pa3yl0T TAKYI0 3aMKHYTYI0 cUCTeMY ?

Hpuna: OHa Bce paBHO BIMSET HA APYTU€ CTPYKTYPhl, KOTOPBIE HAXOIATCS PAIOM.

Maxkcum: 51 umMes1 B BUY 110 CTPYKTYPe, 3TH IBa BUXPS COeIMHEHbI KAKMM-TO 00pa3om?

Npuna: OHu BIMSIOT IPYT HA Apyra.

Makcum: To ecTb, y Bac MexaAy 3TUMH BUXPSAMH HeT NOHATHS KaK «HEHTpajbHas
30Ha»?

I/IpI/IHaZ Taxkue MOMEHTHI MBI HE YUUTBIBACM.

MaxkcuMm: To ecTh OHH He HECYT KAaKOro-T1o CMbICJIa cepbesnoro?

I/IpI/IHaI MEI cunTaeM UxX He 3HaYallMMH1 B CO3JaHNH MarHuTHOTO ITOJIA.

1:08:30 Bropoe MarauTHoe 1oJie y MAarHUTOB.

Wpuna: Uto ectb npo10JIbHOE MATHUTHOE B3aUMOAeHcTBHE?

Maxkcum: CrajisipHoe 1oJie, OH FOBOPHJI, IPOSIBJIsSIETCS B TOM MOMEHTE, KOr/1a 00bIYHbIE
MATHMTHBIE 110JI51 B3aHMOCKOMIICHCHPOBAaHbI. T0 eCTh KOI/ia MbI CJI0KWJIM IBA MATHUTA
BMecCTe, TO B MecTe, I/le OHM CJIOKEeHbI, MPOsiBJIsieTcs IKOObI BTOpPOe MoJie, KOTOpoe He
¢puxcupyercs Hammmu npudopamu. OHO TOXke 00/1a1aeT MATHUTHBIM CBOMCTBOM. To
€CTh BbI C TAKHM He BCTPEYaJIuCh, 1a?

Upuna: Ecnum oHo He ¢ukcupyercs BallMMU NpuOOpaMu, TO, Kak Baml (UMUK €ro

oOHapyxuin?

MakcuM: A OH CKJIQAbIBAJ TeOMETPUYECKH Pa3Hble MATHUTHbIe (OPMBbI, M TAKHUM

06pﬁ30M nmojay4vaercs, 4YTO INOKa HEe CJI0KHIIb 3TOT MArHuT B onpezle.neﬂﬂoﬁ


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=4110s

KOHCTPYKIIMH, Thl HE€ MNOJYYHIIb 3TOr0 CKAJAPHOIo II0Jis. A ecim CJI0KMIIb, TO
moJayvaeTrcs, UTo yK€ NPUTAJKHBAHUEC U OTTAJIKUBAHUEC NMPOUCXOAUT. TO, 4yToO IO Hujace
HE€ J0J/IKHO ITPOUCXOAUTD.

I/IpI/IHaI Kaxkoe oTnmamne oH BUACIT CKAJIAPHOI'O IIOJIA OT OOBIYHOI'0 MAarHUTHOTO?

Maxkcum: Hy, BOT OH 0JHO M3 CBOMCTB ONHCBIBaeT, YTO OHO B pa3bl cialee, 4Yem
00bIYHOE MmoJIe.
Wpuna: Ecnu y Hero Het npubopoB ero 3aduKCHpOBaTh, KaKk OH MOT YJIOBHUTH, cilabee OHO

WIN cuibHee?

Maxkcum: Hy, 310 ero runore3nl Takue. Ho Bbl ¢ TAKHM sIBJIEHHEM He CTAJKUBAJINCH,
4TO eCTh HeKoe BTopoe moJie?

Hpuna: [leno B TOM, YTO MarHUTHOE IOJIE MMEET B CBOEM COCTaBE HEOJHOPOIHOCTU
pa3nIU4YHbIe, UX MOKHO Ha3BaTh U CYONOJSMHU, U CKaJSPHBIM TOJEM, U CylNepMarHUTHBIM

nojeM. Mbl ux npocto He pasaenseM. [l Hac 3TO eIuHOe.

Makcum: To ecTh B BaleM NMOHSTHM ITO HEKOe CJIeACTBHE NMPOSIBJIEHUS MATHUTHOIO
NOJIs1 B pa3HbIX (popmaumsx, 1a?
Hpuna: Jla, 3T0 HEOOAHOPOJHOCTH MArHUTHOTO MOJS. B IpaBUTALIMOHHOM TOJIE TOXKE €CTh

CBOM HCOJHOPOJHOCTH.

Maxkcum: U B 3aBHCMMOCTH OT 3TOr0, OT HEOJHOPOAHOCTEH, MPOABJIAIOTCH Te UM UHbIE
3¢ PeKThI, KOTOPbIE MOKHO YJIABJIAUBATH?

Hpuna: Jla, 5T0 0HO U3 NPOSABIECHUM.

Maxkcum: To ecTh, Ye10BeK NOTOPONMWICH, YTO OTKPBLT HEKOEe BTOpPOe moJie?
Wpuna: Jleno B TOM, 4YTO MOXKHO C€JIaTh NPEANOI0KEHHE, O TOM, c1adee OHO WIN CHUJIbHEE,
OCHOBHOE, HO 0e3 u3MepeHud ero mnpudopaMu HeNIb3sl HaWTH TOATBEPXKICHUE JTOMY

MMPCAIOJIOKCHULO.

1:11:54 MarauTokajaopuyeckui 3pQexr.
Wpuna: Oto kak pa3 ToT camblii 3ddekT, o KoTopoMm s yrnmomuHan paHee. BozneiicTBue
MarHUTHOM 3HEPruM Ha aTOMBI BBI3bIBAE€T YCKOPEHUE MX BHYTpeHHUX BHOpauuil. To, uTto 5

Ha3BaJ TCIIJIOM.


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=4314s

Maxcum: CoOTBeTCTBEHHO, KOJIeOaHUs YBeJINYMBAIOTCS, H BbIpadaThIBaeTCsl TEILIO.

I/IpI/IHaI COOTBETCTBEHHO KOJICOaHUS YBCIUYUBAKOTCA, U BbI HU3MEPACTC, YTO MPCIAMCET
MOBBICWJI CBOK TeMIiepaTypy. To, 4TO BBl Ha3blBaeTe€ TEMIIEpAaTypOH, Mbl Ha3bIBaeM
KOJINYECTBOM BHYTPEHHEH SHEPIUU IEPBOr0 YPOBHs, KOTOPOE BBIJIEIMUIOCH BO BHEIIHIONO

cpeny. TeruioBas sHeprus.

Maxkcum: To ecTb 3T0 3aMelieHue. MarHuTHOe 1o0Jie 3aMelaeT JHEPTUI0, ¥ CBOOOIHAsI
TEeIJIOBasi JHEPTUsi HAYHHAET BbIAeAThCsA. C Mo3uIMU Balieil HAyKH.

Hpuna: MoxHO cka3aTh U Tak.

1:13:13 BoccTaHoBJIeHMe MAarHUTHOTO noJist Mapca.
Hpuna: YV n1r000ii T1aHEThl €CTh CBOE€ MarHUTHOE ToJie. B ToM uncne y Mepkypusi, Benepsi,

JIynsl, Mapca, 3emin. ..

Maxkcum: Y Mapca, ecTb MHEHHE, YTO OHO Pa3pylIeHO YACTHYHO, KAK S MOHSLI.

Hpuna: OHO MO MOIIHOCTH, €CTECTBEHHO, OTJIMYAETCS, HO ATO 3aBHCHUT OT IUIOTHOCTH H
coctaBa aTMoc(epsbl, MOTOMY YTO TO, YTO BHI Ha3biBaeTe (HOTOHAMHU, KOTOPHIE MPUIIETAIOT C
ConHIa ¥ CTaNKHUBAIOTCA C TEMH YacTUIIAMHU, KOTOpBIE HAaxXoJsaTcs B atMocdepe Mapca, ¢
TEMU aTOMaMH, T.K. TUIOTHOCTh aTMocdepsl Mapca Hipke, 4eM Ha 3emiie, TO U KOJUYECTBO
CTOJIKHOBEHHI ()OTOHOB C 3TUMHU aTOMaMU MEHBIIE M, COOTBETCTBEHHO, MOPOXKIAEMOE

MArauTHOC I10JI€ TaK)XXC MCHBIIC.

Maxcum: To ecTb pakTop arMocdepHBIii emie NPUCYTCTBYeET, MOJIY4aeTcsa?

Wpuna: Jla.

Maxkcum: A eciim ecTh TeXHHYeCKHe BO3MOKHOCTH U MOTHBAIUsl BOCCTAHOBUTHL Mapc,
AJIsl IPOKUBaHMsA, aTMocepy Mapca, TO B IpUHLMIIE 3TO BO3MOKHO C/1eJ1aTh, 1a?

Hpuna: C TexHomoruasMu MexX3Be3qHOTO cor3a Mapc BOCCTaHOBUTH, BO3MOXKHO, TOJIBKO
JUIL 3TOTO TpeOyeTcsl 3aHAThCS TEM INPOLIECCOM, KOTOPBIM Ha BalleM S3bIKe Ha3bIBAETCS
TeppadopMupoBaHre. ITO 3aHUMAET OOBIYHBIE PECYPCHI, SHEPTETUYECKUE U MaTepUAIbHBIC,

pecypc pabOTHUKOB 3aHUMAET JI0BOJIbHO 3HAYUTEIBHO.

MaxkcuM: A B Te4eHHEe KAaKOro0 CPOKa MOXKHO BOCCTAHOBHTH Mapc 10 TOro ke ypoBHs,


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=4393s

uto ¥ 3emuss? C Takoi ke NPUPOOH, TAKOI ke aTMocdepoii. ITo 10Jr0?

Wpuna: YtoOsl BOCCTaHOBUTH atMocdepy, BOCCO3AaTh TO, YTO BbI Ha3bIBaeTe Onochepoit, To
€CTb OIpEJACJCHHbIE PpACTEHMs, MHKPOOPraHU3MBl, KOTOpble OYyIyT B JajbHEHIIEM
MOJIEPKUBAThH 3Ty aTMOCheEpy, U UyTh U3MEHUTHh OPOUTY AJIs TOrO, 4TOObI HE OBUIO TaKOIro
nepemnajga TeMIeparyp, W HEMHOIO OTOJBHMHYTh [Ba €ro CIyTHHMKa, KOTOpble OymyT

OTTATUBATH Ha ceds aTMocdepy, TMYHO 5 Obl Jan okono 300 3eMHbIX JeT.

1:16:50 IlpuMeHeHHe CBEPX CHJIBLHBIX MATHUTHBIX MOJIEH JJIS1 3alIIUThI OT KOCMHY€eCKOM
paauanmu.

Wpuna: Hamm cnenuamucTsl, KOTOpble pabOTalOT B KOCMOCE, B OTKPBITOM KOCMHUYECKOM
IPOCTPAHCTBE WJIM Ha KOpaOisX, T€, KOTOpbIE CaMM NEPEBUTAIOTCS B KOCMOCE, JINOO
paboTaroT ¢ KOHTAKTEpaMH, B TOM YHCJIE C Balled IJIAHEThl U ¢ MHOTHX JPYTUX, KOTOPHIM
INPUXOAUTCS MOCTOSIHHO HaXOAUThCS B KOCMHUYECKOM IMPOCTPAHCTBE, NPAKTHYECKU HE
HCIIOJIB3YIOT MMEHHO MArHUTHBIE TOJISL JUISl 3AIMTBI OT KOCMUYECKON pagualnu, IOTOMY 4TO
MBI CUMTAEM, YTO TOJIS, CO3JIaHHBIC YHEPTHSIMH TMEPBOTO ypoBHS HEID(PEKTHBHBI, U OYCHB
SHEPro3aTpaTHoO, 3aIUIIAI0T OT SHEPTUU BTOPOTO YPOBHS, KOTOPOH ABJISIETCA paaraius. Msl
JUISL 3TOTO UCTIOJIBb3yEeM CIEIUANIbHBIN MPHOOp, KOTOPBINH COOMpPAET KOCMUYECKYIO PaAHALINIO
B CIEHUAIBHBIA aKKyMYJISITOp U TpeolOpa3yeT ee B JIEKTpHUecTBO. TO ecTb MBI 3TUM
JIOCTUTAEM ABYX LEJICH: 3aIIMIIAEM CBOM IKUIIaXK U KOHTAKTEPOB, KOTOPHIM MbI MTOKa3bIBAEM
pa3uYHbIe IUIAHETHI, OT TOBPEXKICHUS PAJUOAKTUBHON SHEpPruer, M OJHOBPEMEHHO

HaKalllIMBA€M SHCPIUuioO IJis1 CBOUX ,I[BPIFaTeJ'Ieﬁ.

Makcum: S, KcTaTH, CJABIIAJT YK€ O TaKOM TexHoJoruu. (QUeHb HHTEPECHO.
IMonyyaercsi, BbI HECKOJIbKHX 3aiilieB yOUBaeTe cpasy.

Hpuna: Ham kaxxercs, 3To Hanbosaee 3G HeKTUBHBIM.

1:18:59 Tenenmopranus ¢ NOMOIIBI0O MATHUTHBIX MOJICH.

WUpuna: DOddexr Tenemopranuum CBsi3aH HE C  MarHUTHBIMH — MOJSIMH, a C
MEXXITPOCTPAaHCTBEHHON 3Heprueil. To, yTo Bbl Ha3biBaeTe 3(UPOM U TOPCUOHHBIM IOJEM, a
MBI — CBOOOJTHOM 3Heprueil Bakyyma. OHa HaxOJUTCS HE TOJBKO B BaKyyMme, HO U B JHOOOM
npocTpaHcTBe. Kaxaoe BEIecTBO COCTOMT W3 ONpEeNIEHHBIX 3Hepruil. B ompeneneHHbIX
YCIOBUSIX C MIOMOIIBIO TOH k€ CBOOOIHOM dHEPTUU BaKyyMa BO3MOKHO MEPEBECTH BEIIECTBA
IUIOTHOMATEPHUAIbHOTO Tejla B BOJIHOBYIO CTPYKTYPY, KOTOpas MOXeET ObITh IepeMelleHa B

npubope Ha mr06oe paccrostHue. UToObI MPOBOAUTH SKCIEPUMEHTHI TAaKOTO Maciitaba u


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=4739s
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YPOBH:A, HYKHO TOYHO IIOHHMMAaTb, 4YTO KM 3a4€M JACJIaClllb, MHAYC BO3MOKHBI HCTATHBHBLIC

MOCJIICACTBHUA U NPOCTPAHCTBA, IJI BCHICCTB OKPYKAIOIIUX.

Maxkcum: EcTh Takas ungopmanms, 4To panbiie Ha 3emiie ObLIM TeJIeNOPTALHOHHBIE
BOPOTAa HA Jpyrue IUIaHeThbl, 3TO TaK?

Wpuna: Panee O6bu1n.

Maxkcum: Kakyro-to 3Hepruio B KpucTa/iax Hakamiausaau? Kpucramwisl crosiim,
roBopaT?

HpuHa: belny pasHble NPUHLIMIIGL

1:21:37 IloyeMy npU CUJIBLHOM yaape 10 MArHUTY OH pa3MarHu4uBaercs?

Hpuna: Eciin cMOTpEeTh Ha 3HEPreTUYECKOM YPOBHE, MAarHUT — 3TO CKOIUIEHHWE DHEPIUi B
IUIOTHOMATEPUAIbHOM COCTOSIHUU. Eciii B HEM eCTb MarHuTHas >HEPrusi, KoTopas Obuia
3aJ0K€Ha, OH 00JaJaeT MAarHUTHBIM TOJEeM. Yjaap — 9TO BO3JCHCTBUE HHOTO
IJIOTHOMATEPUAIBHOIO IpeAMeTa. B MOMEHT CONPHUKOCHOBEHMS IO IMPEAMETY, KOTOPBIH
yAapWiId, NPOXOIUT BoyIHA. OT IMPWIOKEHHON MEXaHWYECKOW PHEPIMH MATHUTHAS DHEPIUs

IMOKHUHET MPCAMCT.

Makcum: OnHa 3Heprusi BHITAJIKUBAET APYyryw?

Upuna: Jla.

1:23:23 [loyeMy OIHH BelIeCTBA MOKHO HAMATHUTHUTD, a IPyrue HeT?

Hpuna: Te BemecTBa, KOTOpPbIE MOXHO HAMAarHUTUTh, COACpPXKAT B ceOe T€ DIEMEHTHI,
BHYTPEHHIOIO 3HEPIruto 1-ro, 2-ro, 3-ro ypoBHs, KOTOPBIE MMO3BOJISIOT HAKAIUIMBATH UMEHHO
MarHUTHYIO SHEpPrui0, MarHUTHOE Moje. A Te BEILIEeCTBAa, C KOTOPBIMH 3TO CJejaTh
HEBO3MOXHO — UX CTPYKTypa aTOMOB M KPUCTAIMYECKUX PEMIETOK HE MO3BOJISKOT 3TOTO
clenaTh, UM HEKyJa HaKallJMBaTh MAarHUTHYIO SHepruto. OIHU W T€ K€ BEIIeCTBa, HO B
pPa3HbIX HM30TOMNAaX W arperaTHbIX COCTOSHUAX, MOTYT HUCIYCKaTh U HAKAIUIMBATh Pa3INYHbIC

BHJIbI SHEPTU .


https://www.youtube.com/watch?v=-jVuHXXFEoo&t=5003s
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