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VIIK 621.4

KOCMOILJTABAHUE BE3 PEAKTUBHOM TATH PAKETHOI'O
JABU/KEHUSA — ECTECTBEHHOE YHUBEPCAJIBHOE IBU/KEHUE
KOCMMYECKUX TEJ U CUCTEM

[etpos Huxomnait BacmiseBnd, akageMux MexIyHapOOHOH akaIeMHUM HayK SKOJIOTUH W 0€30IIacHOCTH YelIOBEeKa U
pupozs!, HaygHbIH KOHCYIbTaHT OO0 «Oxollpodar

AHHOTaNUuA

Ha nosecmke OHs 36010yul ueioseyecmed NOSGUIACh Udesi 08IAOEHUsT KOCMUYECKUM Nniaganuem 6e3 npuHyuna
pakemno2o Ogudicenust. Tlokazano, umo 6 npupooe KOCMOCA CYWecmeyem UMEHHO MOm eCHEeCmEeHHblL Cnocob
O0BUDICEHUS, 8 OCHOBE KOMOPO20 NONONCEH NPUHYUN 3APOACOCHUS], POCMA U PA3GUMUSL.  [JUHAMUKA KOCMUYECKUX Mel, UX
spaujerue 60Kpye OCU U OBUINCEHUE NO OPOUME OCHOBAHbI HA IIEKMPOMASHUMHOM CROCO6e, YUUMbLEAIOWe20 HATUYUE
CYOCMAHYUOHATIBHO20 KOCMUYECK020 npocmpancmed. Kocmonnaganue 603MOANCHO MONbKO HPU HATUNUU KOCMUYECKO20
NPOCMPANHCMEA, 3aNOJIHEHHO20 C8EMOHOCHOU Mamepuetl, Ymo noOmeepIcOAemcst PpeaibHol OUHAMUKOU KOCMUYECKUX
men u uzobpemenuem Poodcepom Lllayspa snexmpuyeckoeo osudicumens Ha OCHO8e MacHempoud. Bce meuenus
Gopmupyromest obveOuHenuem 6uxpeu, 6ce GUObl NAAGAHUs (MOpeniasanue, 6030yXONLA8aHUe, KOCMONIABAHUE)
oCYWecmansomes apxumedosol cuno. OCHO80U NIAGAHUSL AGNAEMCS OCHOBHOU NPUHYUN JICUBBIX KOIeOAMENbHbIX
cucmem — HANOJIHEHUEe C8OOOOHOU dHepeuell 6 pumme KOAeOAHUL U pacxo0oganue eé no npozpamme HoOaAeéma
(nnasanus), no npocpamme HCu3Hu.

KJIFOYEBBIE CJOBA: nemwxutens EmDrive, kocMoIiaBanue, oab-EMHas CHIIa, CHIa TATH.

SPACE FLIGHT WITHOUT JET THRUST MISSILE MOVEMENT —
A NATURAL UNIVERSAL MOVEMENT OF COSMIC BODIES AND
SYSTEMS

Petrov Nikolai Vasilievich, academician of the International Academy of Ecology and Safety of Man and Nature,
scientific adviser at “ECOPROBE” Ltd.

Abstract

On the agenda for the evolution of humanity had the idea of mastering a space voyage without the principle of rocket
motion. It is shown that the nature of the cosmos there is this natural way of movement. Dynamics of celestial bodies,
their rotation around the axis and movement along the orbit based on an electromagnetic method, taking into account
the availability of substantial space. Cosmoplane only possible if there is space, filled with luminous matter, as
confirmed by the real dynamics of celestial bodies and the invention of Roger Shower electric mover on the basis of the
magnetron. All currents are formed by the merging of vortices, all types of vessels (sailing, ballooning, cosmoplane) are
Archimedean force.

KEYWORDS: EmDrive propulsion, cosmoplane, the lifting force, traction force.
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1. OcHoBa 1J1s1 pa3sMBILJICHUS] 0 KOCMOIJIABAHUU

Haqua;I MBICJIb HCOXHUJAAHHO CTOJIKHYJIaCh C HOBOM Hz[eeﬁ - 0 njldeaHuu 6 Kocmoce,
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aHAJIOTUYHOW C uJaeed MoOpeIiaBaHUS W BO3JyXOIUIaBaHUsA, O€3 HCIOJNb30BaHMUS MPUHIUIIA
PEaKTUBHOI TATU B paKETHOM JIBIKEHUH. Peub MAET 0 HallymeBIIEM B IIpecce U HaAYYHBIX Kpyrax
anekmpomazHumnom Aprwxkutene opurtanna Pomxkepa Lllayspa, KoTOpsIid, Kak Obl Hapymias 3aKOH
coxpaHeHuss ummynbca [1], Bc€ ke co3mMaéT TATY, 3aMEPEHHYI0 B OKCICPUMEHTE CaMUM
n3o0peraTesieM U MOATBEPKAEHHYIO B HECKOJBKUX JiabopaTopusix mupa. OgHa vacTh (PU3HKOB-
TEOPETUKOB IOJIaraeT, 4Tto Tsra oOyCIIOBJIEHAa B3aUMOJICHCTBUEM JBIKUTENSI C MaTepHAIbHBIM
MPOCTPAHCTBOM, C TaK Ha3bIBAEMBIM JJIEKTPOMATHUTHBIM S(QUPOM (CBETOHOCHOH (HOTOHHOMA
Cpeloit), MOCKOJbKY APYroro Tejla B CUCTEME CHJIOBBIX B3aumojencTBuil y aBuwxutens [llayspa
npocto  Her. CTOPOHHHUKHM  PENSTHUBU3MA,  IPOIMOBEAYIOLIUE  NYCHMOMY  KOCMUYECKO20
npoCcmpancmed, KaTerOpUYecKd OTBEPraloT »dSTO MPEANOJOKEHUE, TMbITasICh HAWUTH HWHOE
oObsicHeHue ¢akty Taru. [IlpuuuHa CTONB SIBHOTO BOJHEHUS cpelu (PU3UKOB B TOM, YTO JaHHBIN
JIBUKHUTENh TIOJATBEPKIACT CyOCTaHIIMOHAIBLHOCTh, @ HE IMYCTOTY KOCMHUYECKOrO IMPOCTPAHCTBA.
HayuHnast miymMrxa BOKPYT TaHHOM 3JIEKTPUYECKON MAIIMHBI OPTaHW30BaHA aAIoJIOTeTaMy IPUHITUIIA
OTHOCUTENbHOCTU. B cpeactBax maccoBod HH(OpMAIMKM [aHHAs MalldHA TMONXy4Yuiia HMS -
neuxurens EmDrive.

CoBpeMeHHasi TeopeTnueckas (Qu3nka 3ampeniaer (C Kakod CTaTH?) CYIIECTBOBaHUE
CyOCTaHIIMOHAIBHOTO KOCMHYECKOTO TMPOCTPAHCTBA, W IOTOMY BBeJa IOCTyJdaT — JUIA
pacipocTpaHeHHUs PaIUOBOIH B KOCMOCE HE TpeOyeTcsl CYIIIeCTBOBAHUE YACTHIIL, 3aMOJHSIONINX 3TO
MPOCTPAHCTBO, @ aTOMbl HACTOJIBKO CaMOJOCTATOYHA, YTO MM HE HYXHAa SHEPrus Ui CBOETO
CYIIECTBOBAHHS.

BoHbl popMupyroTCsS BO BeeX cpelax: B BOJE, B BO3yXe, B IIa3Me, B TBEPMABIX TeJIax, HO
JUIS KOCMOCa CHAENaHO HCKIIOYEHHE, CYMTAETCs, YTO KOCMUYEcKas cpelja — 3TO cpeAa Iycras,
BaKyyMHas, a PaJHOBOJHBI (OPMUPYIOTCS (OTOHAMH, KOTOpbIE HU3IY4ArOTCS BEIIECTBEHHBIMU
TeJaMH W CaMOCTOSATEIBHO JIETAT B IIYCTOTE, IOJOOHO CTpeie, BBITYIICHHOH W3 JyKa, He
B3aMMOJICHCTBYS C TTyCTHIM IMMPOCTPAHCTBOM KOCMOCA.

Teopusi OTHOCHUTENHHOCTH TMPUHIMIHAILHO OTPHUIAET HadWuue (PU3NYECKUX CBOMCTB Yy
MyCTOT0 KOCMHYECKOTO MPOCTPAHCTBA, ToOjaras, 4To MPOCTPAHCTBO — ATO HUYTO (MyCTOTA), a
MO3TOMY Oe3ameUISIIIHOHHO YTBEPXKIAAET, YTO OTTOJKHYTHCSA OT «IIyCTOTBHI» Helb3s. CoriacHo eé
MOJIOKCHUSIM, 4YTOOBI JIBUTAThCS BIEPEN, HAIO0 4YTO-4TO OTOPOCHTH Haszaja, T.e. TpelOyercs
pEaKTUBHAS CTPYS, PAKETHBIN CIIOCOO MEPEIBUKEHUS B yCTOM KOCMHUYECKOM MPOCTPAHCTBE, U OH,
CUUTAIOT OHH, SBJSIETCS €IUHCTBEHHO BO3MOXHBIM B KocMoce. [louemy-TO HHMKTO M3 HHX HE
TOBOPUT 00 OTCYTCTBUM «pPAKETHOrO» croco0a IBMXKEHHUS y 3BE3 U IUIAHET, KOTOphle 0e3

PEaKTUBHON TATM CBOOOJHO IUIBIBYT B KOCMHYECKOM IIPOCTPAaHCTBE, 00Opa3ysl CIOKHEHIIHe
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OpPraHU30BaHHbBIE CUCTEMBI T€JI, HE MEIIAOIIKe APYT APYTY (Claeays NPUHILIMITY CYHNEPIIO3UIINN ).

Jlnsi mycToro mpoCTpaHCTBA PEJSITUBUCTBI PACCYKAAOT MPABUIBHO, HO B KOCMOCE HET
IIyCTOTBI. A BOT C 3TUM DPEIATUBUCTHI HUKAK HE COIJIAIIAKOTCS, HO M JI0Ka3aTh IIyCTOTY HE MOTYT.
JlaBHO M3BECTHO, YTO KOCMOC XOpOIIO OPIaHM30BaH, YTO CYIIECTBYET YHHMBEPCAIbHBIA 3aKOH
COXpaHEHUs JXKU3HU B KOCMOCE, YTO NPU HAJIIMYUU IMYCTOTHI IPOCTPAHCTBA MPOCTO HEBO3MOXKHO
pa3BUTHE U CYHIECTBOBAHUE 3BE3JHBIX CUCTEM, HAPABICHHOIO JABUXEHUS IJIAHET, FAJIAKTUK U T.II.
[lonarast equHOE 3JIEKTPOMArHUTHOE MPOMCXOKJIEHUE BELIECTBA M H3JIyUYEHUH, TEOPETUKU IIO
YMOJYAaHHUIO HE BCIIOMHHAIOT 00 3TOM, KaKk HE BCIOMMHAIOT U O INPHUHLHUIIE JBUKEHUS HEOECHBIX
Ten, o0 ux BpameHuu BOKpyr ocu. Ho onu xe paBmxkyrcs u Bpamawotcs! [3]. Tombko
3JIEKTPOMArHUTHBIE CHJIbI U 3JIEKTPOMArHUTHBIE HW3JIYYEHUS SBISIOTCS JalbHOJEHCTBYIOIIMMH,
CHOCOOCTBYIOIINE CO3/ITAHUIO, POCTY, ABIKEHUIO U PAa3BUTHIO CUCTEM U3 KOCMUYECKUX Te.

Ho »tu B3aumoneiictBus MCKJIFOYEHBI coBpemeHHO#l Haykod Ipu paccMOTpEHUU
JBUKEHMSI HEOECHBIX TN U CHCTEM, IPUOPUTET OTAAH Oojee ciaadbiM cuiam rpasurauuud. Ho onu
TOJBKO TMPUTATUBAIOT TEJA, a peajbHbIE IUIAHETHbIE M 3BE3IHBIE CUCTEMbI MOJAJAIOTCS
KOPPEKTUPOBKE, OOpAaTHBIM  CBSI3SIM, YTO BO3MOXHO TOJIBKO TMpPH  3IEKTPOMAarHUTHOM
B3auMojeiicTBui. CuUilbl TPAaBUTALMU CIUIIKOM HHEPLMOHHBbIE M OJM3KOAEHCTBYIOIIME, OHU HE
MIPUTO/IHBI 111 KOPPEKTHUPOBKHU IOJIOKEHUS OBICTPO ABMKYIIMXCS TEJI B KOCMUYECKON CUCTEME.

CunbHble B3aMMOAEUCTBUS (sA[epHasl CHUJa) OCYIIECTBIISETCS MEXAY NPOTOHAMU U
HelTpoHaMu, OHM 00ECIEeYMBAIOT YCTONYMBOCTb aTOMHBIX sjep Ojarogapst TOMy, YTO MPOTOH ¢
ANEKTPOHHON 000J0YKOM MpeoOpa3oBbIBAET 3JIEKTPOMArHUTHBIE W3ITy4YEHUS BHEUIHEH cpeibl B
ANIEKTPUYECKUE 3apslpl, MUTAasi UMHU aBTOKOJIEOATENbHBI PEXHUM >KM3HM HeWTpoHa. Bcee Tena
COCTOSIT M3 aTOMOB, U MOTOMY CHJIbHOE B3aUMOJEWCTBUE CYILIECTBYET BHYTPH Tell, CIIOCOOCTBYs
3JIEKTPOMarHUTHOMY JalbHOJACHCTBUIO Tel B MakpocucreMe. CaMbIMM cl1a0bIMH U3 BCeX
B3aUMOJICHICTBUN  SIBIIAIOTCS  TPAaBUTAIIMOHHBIE  B3aWMOJCHCTBUS,  OOJagalomie  TOJBKO
MPUTSDKEHHEM. OTO O3HAuYaeT, YTO TOJbKO 3JEKTPOMAarHUTHOE B3aUMOJICHCTBHUE, 0Oaaaroliee
OBICTPOJICHCTBUEM U JTAIBHOJICHCTBHEM, CIIY’KUT OCHOBOW pOCTa, Pa3BUTUS U 00pa30BaHMs CHCTEM
KocMHuueckux Ten. Ho ams pacrpocTpaHeHHs 3JeKTPOMAarHUTHBIX BOJIH HYXKHA cpesia, CyOcTaHIus,
3aIoJIHSIONIAsE TPOCTPAHCTBO KOCMOCA.

M. HploTOH cuuTan, 4To apeHoW, Ha KOTOpPOU pa3bIrpbIBalOTCA BCE SIBJICHUS U JABH)KCHUS
BeIllel MPHUPOJIBI, ABISETCA a0COIIOTHOE MPOCTPaHCTBO. l'anuiei mpuaaBan ABMKEHHUIO MPUHIIMIT
OTHOCHUTEIIBHOCTH, KOTOPBIN TJACUT TakK: «Mexanuueckue a6ieHus npoucxoosm oOUHAKOBO 8 08YX
cucmemax OmMc4éma, OBUNCYWUXCA PABHOMEPHO U NPAMOJUHEUHO OMHOCUMENbHO Opy2 Opy2ay.

OTcro/1a CYuTaeTCsI, YTO TAKOH OMBIT HUYETO HE TOBOPUT 00 aOCOMOTHOM mpocTpaHcTBe. KoHeuHo,
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IIOCKOJIbKY M3HAaYaJIbHO MCKIIIOYEHO KaKoe-IM00 B3auMoJieiicTBUe B MeXaHHMUecKoM JiBuxkeHnu. Ho
B KOCMOCE BCE IOCTPOEHO Ha 3JIEKTPOMArHUTHOM B3aMMOJICHCTBUU BELIECTBA C M3JIyUYEHHUSIMH, O
KoTopoM ["anuiieli U CabIXOM HE CIIBIXAIL.

CornacHo OTO (001iel TeEOpUM OTHOCUTEIBHOCTH), KOTOPast BBEJIa TEPMUH IPOCTPAHCTBO-
BpeMs, BCE CBOICTBAa IPOCTPAHCTBA-BPEMEHHU OIPEICIAIOTCS MaTepuel, KOoTopash HCKpPHUBIISIET
IIPOCTPaHCTBO-BpeMs. B To ke camoe Bpemsi, IBUKEHHE MAaTEPUH OIIPEEIIAeTCs] TEOMETPUIECKUMHU
cBoiicTBaMM mpocTpaHcTBa-BpemeHu. Ortciona mno OTO crnenyer, uTO TIpaBUTAMOHHOE
B3aMMOJICIICTBUE — ATO HUYTO JPYyroe, Kak HaOII0AaeMOe HCKPHUBIIEHHE IPOCTPAaHCTBA-BPEMEHH.
[Touemy M3 3THUX PACCYKAECHUH O B3aUMOJCHCTBUU KOCMHUYECKUX TEJ MOJHOCTbIO HMCKIIOUEHO (U
Jla’ke He YIIOMHUHAETCs) AJIEKTPOMarHuTHOe 0ojiee CUIIbHOE JalbHOAEHCTBHE, 00J1a1atolee K TOMY
xKe KosiebarenbHbIM xapakTtepoMm? KonebaHus BHOCAT HETUMHEWHBIM 3JIEMEHT B JUHAMHKY
B3aUMOJICHCTBUS, YTO M CIYXKHUT «HUCKPUBIEHHUEM» MPOCTPAHCTBA-BPEMEHH, a HE TIpaBUTALIMSL.
['eoMeTpusi TPOCTpaHCTBAa-BPEMEHHU OINpEeIseTCs KoyiebareibHbIMU TIpoueccamu [5], a oM
uckimouensl u3 OTO.

K Tomy e ¢u3mka 10 cux mop He 3HaeT NPUUMHBI TOYHEHIIEro BpalleHUs 3eMJIU BOKPYT
CBOEH OCHM M PUTMUYHON KOPPEKTHPOBKU CKOPOCTU €€ BpAICHMs JABaKJIbl B TEUYEHHUE JTYHHOTO
Mecsila, 0 4€M CBHJETEIbCTBYIOT H3MEPEHHS] OTKJIOHEHHUS CKOPOCTH BpamieHus 3emau [3].
CkopocTb BpallleHus1 3eMJIM BOKPYT CBOEH OCH B3sITa 3a €CTECTBEHHBIN JTAJOH XOJa BPEMEHHU, 110
3TOMY 3TaJOHY HAaCTpauBarOT JIa)ke BCE aTOMHbIE reHepaTopbl BpeMeHHu. Ho HHUKakoi peakTHBHON
Tarn 'y 1uaHetbl HeT. Kak oHa nBmxercs? OAHU TOBOPAT, YTO IO HWHEPIHH, JAPYTHE XPaHAT
monyanue. Kak JlyHa coxpaHseT CBOE M3YMUTEIbHO TOYHOE BpallleHUE U IOJIOKEHHE
OTHOCHUTEIIBHO 3eMiIn?

N3yuas 3aKOHBI IPUPOABI, CO3/IaHHBIE TBOPAIIMMHU CHUJIAMH, YEJIOBEK OCBAaMBAET U CIIOCOObI
CBOETO NEPEIBMKEHHUS] B pa3HbIX Cpelax, MOCKOJbKY B MPHUPOJAE CYIIECTBYIOT BCE MOJAENIU
NBUKHUTENEH, OCHOBaHHbIE HAa YHHUBEPCAJbHOM CBOMCTBE 3apOXACHUS, pPOCTa M Pa3BUTHUS.
OCHOBHOW NPUYMHON JBMKEHUS SBISETCS HEOOXOAMMOCTH 3JIEKTPOMArHUTHOTO B3aUMOJICHCTBUS
BEIIECTBA C M3IY4YEHUSIMHU B (hopMe Bpallaromuxcsi BoiH. Bee ¢opmbl BemecTBa 00pa3oBaIich U3
U3JIy4eHUN MO MCXOAHBIM HH(OPMAIMOHHBIM MaTpuiaM Boaopoja. HeoOxomumocTh BpaieHUs
KOCMHUYECKMX Tel  BbI3BaHAa  HEOOXOAMMOCTBbIO  B3aUMOJAEMCTBHUS €  BpalllalolIUMHUCA
3JIEKTPOMArHUTHBIMH BOJIHAMH, ITOCKOJIBKY OHU SIBJISIOTCS HOCUTENSIMH UH(OPMAIIHH.

CouHIle SBJISETCS MOUIHBIM H3JIydaTesieM 3JIEKTPOMAarHUTHBIX BOJIH U BOJOPOIHOM IJIa3MBbl,
KoTopas GOpMUPYET COTHEUHBIA BETEp, HAOUpAIOMINN YCKOpeHue OT moBepxHocTu CoJIHIIAa BHYTPb

Conneunoi cucreMbl 10 ckopoctd B 800-1200 km/cek. YCKOpeHHE SBISCTCSI OCHOBOW TSTH B
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MepeMeLICHIN BOJIOPOJAHOM IUIa3Mbl, IJIa3Ma JIBUXKETCS C YCKOpEHHEM. 3HA4YHuT, B MPUPOAC YKe
€CTh «CXEeMay ABWKUTENS JJI1 KOCMOIIaBaHUs ¢ YCKOpeHueM 0e3 peakTuBHOMU TATH. McTropuueckas
reojiorusa mnpHuHECIa HCOXHUIAAHHBIC PE3YJIbTAThl, BBIACHUIIOCH, YTO I'COJIOTHYCCKUC IIPOLCCChI B
TEYeHHWE MHWJUIMOHOB JIET pa3BUBAIMCh C yckopeHueM [8]. DTo sBHO HPOTHBOPEUHIIO
TEPMOJUHAMHUYECKONH Mojenu o0pa3oBaHUs 3eMJId M3 MHOXKECTBA MAJAlOIIUX acCTEPOUAOB H
KOMETHBIX TeJl, U O BPAILLEHUH C TeX MOp 3eMJIU MO0 UHEPIIHH.

Hpyroe paeno, ecnu 3emiisa 3apoaniiachk M pociia, pacTET U cedvyac B pa3Mepe U Mo Macce.
YCKOpPEHHO pacTyT BCE pacTeHHs. YCKOPEHHO pacuiupsercs Bcsi BceseHHas, M 3TO sBIEHHE
MOJIY4nJI0 Hebaro3ByyHoe Ha3BaHue nH(IAUN BeeneHHo, SIBiIeHUs 110 TUITY pa3lyBaHUs MyCTOM
kamepsl Msya. Ho u Msiu He criocoOeH pa3ayBaThes, €cii B HEM He OyAeT CyOCTaHIIMM — BO3AyXa.
Ho s Beenennoii qomyctunu MHQIALNAIO sl IPOCTPAHCTBA, KOTOPOTO HET, J1a €II€ B yCIOBHIX
OTCYTCTBHS CyOCTaHIIMH, 3aIOJHSIONIETO OTCYTCTBYIOIIEE (COTJIACHO TEOPHH OOJBIIOTO B3PHIBA)
pocTpaHcTBO. IIIyTOBCTBO BMECTO TOYHOM HAYKH O BO3SHUKHOBEHHH MHpA.

YckopeHue B 3KCHEpUMEHTaNbHOU (u3nke ((husuke miua3Mbl [7]) CBA3BIBAETCS C POCTOM
Macchl BEIIEeCTBA. A POCT BEUIECTBA CBSI3aH C 3JICKTPOMArHUTHBIM B3aMMOJICHCTBUEM BEIECTBA C
HU3JTYYCHUAMHA, KOTOPBIC NPEBPALIAIOTCA B SJICKTPUUCCKUE 3apsaabl 1 TOKU MPOBOJUMOCTH BHYTPU
BCUICCTBA. FpaBI/ITaHI/ISI BO3HHUKACT TOJBKO B TEX TCJIaX, BHYTPU KOTOPBLIX TEKYT TOKH, KOTOPBIC
(bopMHUPYIOT MarHUTHOE TIOJIE, HEPA3PHIBHO CBsI3aHHOE ¢ TokaMu. OTcroa (U3 AIeKTpOMarHeTu3Ma)
U CIeAyeT HCXOJIUTh, PacCyklas O KOCMOIUIABAaHMM, O JIBI)KEHUU HEOECHBIX TEeJl Ha OCHOBE
AJIEKTPOMAarHUTHOM cuiibl AmIepa.

[Tockonpky Ha CoJlHLIE OJJHOBPEMEHHO C IeHepaluedl BOJOPOIHOM IIa3Mbl HMPOUCXOAST
AJIEKTPOMArHUTHBIE M3TYyYEHHUs, TO HMOHBI BOJOPOJA HAUMHAIOT MOIVIOUIATh MX, IPEBpallasch B
aTOMBI ¥ MOJIEKYJIbI, 00pa3ysl YacCTHIIbI MUK, YTO peabHO (UKCUPYETCS MO CIEKTPY YacTOT, HO
caMm (akT 0OpazoBaHUs KOCMHUYECKOHN INbUIM SIBISETCS IO CUX IMOp 3arajJkou Aisi acTpo(pHU3UKOB.
ITeme (1)I/IKCI/IpyeTC$I BE31€ B KOCMOCE, HO OOBSICHUTL C O3 OTHOCHUTCIBHOCTHM HHUKTO HE
MokeT. J[ns oOpa3oBaHHS aTOMOB KOCMHYECKOW TBLIM HY)KHA DHEPrHs IOJsI, TOW Cpelbl, THe
3apOKAAIOTCS BOJIHBI U ATOMBI.

HeonHokpaTHo ObLIO 3aMe€u€HO, YTO MPH OCIabJE€HUH MArHUTHOTO TMOJsl, OCOOEHHO MpHU
HWHBCPCHU MAIHUTHBIX IMOJKOCOB AOUIIOJNIA, ITPU CMCHE IMOJIAPHOCTH Mar"duTHOM Cp€abl CEKTOPHOI'O
nonis Connna u (wu) ['anakTuku B opOUTAIBLHOM TONETE KOCMUYECKUX TEN, 8ce20d B03HUKAEm
KOCMUYECKAs Nbllb, NO2N0WAowas yibmpaguoremosoe uiyyeHue u nponyckarnwas yepes ceos

bonee ONUHHOBOJIHOBbIE YACHOMBbL cnekmpa COJZHL;G uinu MeﬂmpaﬂbHOIZ 36e30vl. B omowm
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HanpasieHuu 8U0eH KpacHlll yeem, NOKpacHenue usiyyeHus. ITo ABICHUe HaO0JaeTCsl HHOTAA U
B aTMocdepe 3eMiin IIpu NOsABICHUN OOJINIOB.

[TosTOMY 4YacTHIBI MBUTH IUIBIBYT B CBETOHOCHOW MaTepuH, MOJO0OHO TUIAHKTOHY B BOJAAX
okeaHa. [DIaHKTOH CTPOMT CBOM CKEJIET M3 aTOMOB BEUIECTBAa, Haxondmmxcs B Boxe. Jlid
3apOJMBILUXCSA YaCTUL[ KOCMMYECKON IBIIM HYXXHbBI YK€ BOJHBI OOJIbLIEH [UIMHBI, U OHM JIETST
(IpeliyroT) ¢ ycKOpeHHueM Ha rpeOHe JUIMHHBIX BOJIH, IIPEBPAILAsCh B acTepouabl U KoMeThl. [1pu
3TOM (popMHUpPYETCS YCKOPEHUE BCEro MOTOKA COJIHEYHOTO BETPA, PErHCTPUPYEMOE KOCMUYECKUMU
30HJaMH B OKPECTHOCTAX 3eMiH. Y ckopeHre COJHEYHOIo BETpa, a 3TO U €CTh MPOSIBICHUE TATH,
SBJICHUE TATM CBS3aHO C POCTOM BELIECTBEHHBIX ()OpM. 3apsDKEHHBIH HMOH, JBHXKYIIMHCH K
MCTOYHUKY M3JIyUYEHHH WM OT Hero, crnocoOeH 0osee 3(h(heKTUBHO, YeM HEMOABHKHBIMN, IOTJIOLIATh
U3IY4YEeHUs HECKOJbKO MEHbIIeH WM Ooiblieil 4acToThl (B 3aBMCUMOCTH OT HaIlPaBICHMS
nBrkenus) [7].

O¢ddekr yckopeHHss aToMapHBIX HMOHOB BBI3BIBAET PAa30TPEB CaMOW IUIA3MBI, €ro emié
Ha3bIBAIOT PaJMOYaCTOTHBIM PA30rpeBOM, IOCKOJBKY BEIyIlas 4acToTa AJS yIepXkKaHus MOTOKa
HOHOB JIGKUT B paxuoauanazone [7]. JIpyrumu ciioBamu, KOCMHYECKOE NJIABAHHE YACTHIL
BELIECTBA CBA3aHO C UX YCKOPEHHEM, BBI3BaHHBIM MOTPEOJIECHUEM HMH CIHEKTpa YacToT
ANIEKTPOMAarHUTHBIX H3Iy4eHUH, BOJIHBI KOTOPBIX (opmupyrorcs ConHueM B (OTOHHOH cpene
KocMoca. be3 Hammuus cpenbl BOJIHBI HE MOTYT BO3HUKHYTb, 3TO K€ OYEBHMJHO BCEM, KpOME
pensTUBUCTOB. YTOOBI IIaBaTh B KOCMHYECKOM IMPOCTPAHCTBE, NMPHUPOJA CO3/ana JBUKHUTEIb —
3apOKJEHUE M POCT BEIlecTBa MO Macce W pasMepaMm. PocT pa3smepoB M Macchl Tel B KOCMOCE
CBSI3aH C MOTpPEOJIEHWEM DJHEPruM 3JIEKTPOMAarHUTHBIX BOJIH, HAauMHAs C CaMbIX KOPOTKHX U
BBICOKOYACTOTHBIX /IO CAMbIX JJIMHHBIX BOJIH.

Yem Oomblle pasMep U Macca IUIABAIONIETO Teia, TeM Oonblie (OOMbIIel IJIWHBI BOJHBI)
BBITECHSIETCS CBETOHOCHOM MaTepHuH, YTOObl YpaBHOBECUTh CBOE B HeW MoJiokeHHe. BcroMmHuM,
KaK pa3BUBAIMCh MOPCKHE CyJa M JIeTaTeNIbHbIE amImapaTbl: Om HpOCMbIX NE2KUX J000YEK 00
0ZPOMHBIX MAHKEPO8 U ABUAHOCYES8, OM JNESKUX AIPONIAH08 00 euzanmckou Mpuu, cnocobHou
Hecmu Kocmudeckuu 4ennox Bypan. Tak M B KOocMoOCe: KoCMOniaeanue pazeueaemcsi om aé2Kou
NbLIU 00 OZPOMHBIX MeN NAAHEeN, 36€30 U 36E30HbIX CUCTEM.

Teopust OHMOIOrUYECKOro MOJsl, Kak caMoil Omocdephl, TaKk U CaMUX >KUBBIX OPraHU3MOB,
XapaKTepU3yeTcsi yBEIUYEHHUEM IIOTOKA SHEPruH, OTBIEKAEMOW SBICHHSIMM >KU3HU (pocTa U
pa3BUTHA) OT MOTOKA Jy4yucTOM 3Heprun CoJIHLIA U €r0 MEXKIIIaHETHOT o nosisl. BHyTpeHHee Temio
€CTb y BCEX IUIAHETHBIX TeJ, Y BCEX OMOJIOTMYECKUX TeJ, a B MEXIUIAHETHOM IIPOCTPAHCTBE

«kocMuueckuit» xonon. Témsble Teja IUIaBalOT B XOJOAHOM MPOCTPAHCTBE CBETOHOCHOM
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MaTepud. be3 cymiecTtBoBaHMs TaKOM MaTepu KOCMOC HE CMOT OblI CYIIECTBOBAThH B COBPEMEHHOM
BBICOKOOPTaHU30BAHHOM BHJIE JIBH)KCHHSI.

binaromapss  4yBCTBUTENIBHBIM  OpraHaM M CHUCTE€MaM, IIOCTPOCHHBIM B  BHUJIE
MOCIIE0BATEIHHOTO KOJIEOATEIPHOTO KOHTYpa, YCHWJIMBAIOIIETO B COTHH THICSY pa3 HaNpPsOKEHUE
3JIEKTPOMArHUTHBIX BOJIH, BHYTPEHHEE HANPSDKEHUE U TEIUIO B JKMUBBIX CHCTEMAax IPEBBIIIACT
HaNpsDKEHHE W ypPOBEHb TEIUIa CBETOHOCHOW MaTepHH XOJOIHOW BHemHe# cpensl.[4]. U Bce
KOCMHUYECKHE Tella B MOJHOM CMBICJIE CJIOBA BCIUTBIBAIOT, YPaBHOBEIINBAs CBOE OBITHE BHYTPHU
(OTOHHOI cpenbl (AMEKTPOMArHUTHOU cpeapl KocMoca). KocMoraBanue peaabHO CYHIECTBYET, a
camy UJer ABWXKHTENs (crmocoba mepenBHKEHUs) ANl KOCMUYECKOro IJIaBaHUs YENOBEKY Halo
OpaTh y *KUBOW MIPUPOIBIL.

YenoBek HUUETO HE U300pETaeT caM TOro, 4yero Obl He ObLIO B mpupoje. [lo3HaBas 3aKOHBI
MPUPOJABI, a 3TO O3HA4YaeT Hajgwdue Toro, KTO OTH 3aKOHBI (OPMHUPYET W JOHOCHT JO
YeJI0BEYECKOI0 CO3HAHUS, pa3yM 4YEJIOBEKA 3BOJIIOLMOHUPYET IO NMPOrpamMme, 3aJaHHOU JUIsl HETO.
[Ipu 3TOM caM 4elnoBeK aHHOI'O BUJA HE U3MEHSETCS, KaX/10€ HOBOE MOKOJICHHE POKIACTCS TEMU
XK€ JHOJpMU. V3MEHATCS 53JIEKTPOMAarHUTHBIE YCIOBUS BHEIIHEH Cpenbl, U3MEHUTCS U BH]
YesioBeKa.

OcHoBo#t »BomtOoMKM  (GopM BemecTBa W Bcel BcenmeHHOW  SIBISIETCS  TPUHIUTT
Koje0aTeNnbHOrO Tpolecca, KoIeOmoTcss Bce (OpMBI  BEIIECTBA, MEKIUIAHETHBIE — IIOJIA,
ANEKTPOMAarHuTHEIE BONHBI. KonmebaHus cimykaT OCHOBOM HarHeTaHWsS W COXPAHEHUS CBOOOIHOMN
SHEPTUM, a TAKKE OCHOBOM Pa3BUTHS pa3yma, HEOOXOAMMOTO JJIsi B3aUMOJEHCTBUSI CO CpPEIoi
obutanusi. Cuiia TSATH BO3HUKAET HAa OCHOBE KOJIEOAHWU CpENbl, B KOTOPOW IUIBIBET TEJO. DTO
MPOSABISIETCA M B IOJETE MEPENETHBIX NTUL KIMHOM, W IPU TOJETE MAWCKOrO XyKa, O YEM
PacCCKa)KeM HMXKE.

2. Ilpunuun padorsl ABuxkuTens P. layspa

Onpenenumcs BHavane ¢ nonstuem ITOJIET unu nnaBanue, [ist OCYIIECTBIEHUS KOTOPOTO
TpeOyeTcss Haluuue TOTO WM HMHOTO YCTPOHCTBa, co3garomiero 3¢G¢heKT aHTUTpaBUTALMH —
MIPEOJIOJICHUE CUJIBI TSKECTH, CO3/IaHWE TUTABYYECTH M YCKOPEHHOTO IBMIKEHHUS 10 TPOrpaMMe.
Cwuita, mpeojosieBaroniasi CUly IpaBUTAlMU, HA3bIBAETCS MOJBEMHON CWIOW. A NPUHIMUII ITOJIETA
(nnaBaHusl) OMpenenseTcss CIocoOOM CO3[aHUsl TOABEMHONW  CHIIBL Jlns  mpeonosieHus
COIPOTHUBIICHUS BHEIIHEN CPE/Ibl 3aIaHHOMY TONETY (TUIaBaHUIO) TpeOyeTcs CO3/JaHNe CUTTBI TATH.

[TpuHnmmne! nonéra:

- OAJUTMCTUYECKHUI WM TTAaCCUBHBIN TOJET, MPOJOKAIONIUNACS 110 MHEPIIUH, 32 CYET 3amaca

CKOPOCTH MOCJIE MPEKPALLECHUS JEUCTBUS CHIIOBOTO BO3ICHCTBUSI;
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- PaKETOJMHAMMYECKUN MOJIET MPOUCXOAUT 3a CUET PEAKTUBHOM TATH, IMOJIYy4aeMOH OT
cropanusi (MU OTOpAChIBaHWS) YACTH CaMOTO JICTAIIErO Teja (FrOprovero Wi (M) TOILIMBA); TEIIO
JETUT, Cropasl B Ipolecce ynpapisseMoro ropeHus. C OKOHUaHHUEM TOpEHUsl 3aKaHUMBAETCS CaM
IIOJIET; KCTATH, )KUBOM MPOLIECC ECTh HENIPEPHIBHOE CrOPAHKUE PACTYIIETO C YCKOPEHUEM TEa;

- adpocTaTUUeCKHil MoJET (adpocTaT, IUPHKa0Jb, BO3AYIIHBIM IIap) OCYIIECTBISIETCS 3a
cuéT co3/1aHus MOABEMHON (apXUMEIOBOI) CUIIBI OT BBITECHSIEMOIro 00bEMa Bo3ayxa (B KOCcMOCe -
CBETOHOCHOW MaTepuM) TEJIOM, 3allOJIHEHHBIM TIa30M, KOTOPBIM Jierde BO3JyXa WM HarpeTbiM
BO3JIyXOM, WIH (IIPM KOCMUYECKOM I10JIETE) YPABHOBELLIEHHBIM B CBETOHOCHOM MaTepuy;

- A3POAMHAMUYECKUN MOJET OCYLIECTBISAETCS 3a CUET MOIBEMHOM CUJIbI, BO3HUKAIOIIEH IpH
CKOPOCTHOM O0OTekaHuM Kpbula (win (QOpMbI Teda) HEpPa3phIBHBIM BO3AYIIHBIM IOTOKOM,
YPaBHOBEIIMBAIOLIEH BeC JieTaTeNlbHOro anmnapara. CKOpocTh MOJETa MPU 3TOM 3aBUCUT OT TITH
CHJIOBOW YCTAHOBKH (JIBUTATEIIS MITH JIBHIKUTEIIS).

- BpallleHHe TeJ BbI3BaHO B3aMMO/IEHCTBUEM MAarHUTHOIO I0JI (MarHUTHAsI CUJIOBAasl JIMHUSA)
C DJICKTPUYECKU 3apsSHKEHHBIMU TEJlaMH, Bpalllasg UX B Pa3HbIE CTOPOHBI, B 3aBUCUMOCTH OT THIIA
3apsaa (mioc uin MUHyc). BpaleHue BbI3BaHO B3aUMOJAEHCTBHEM MOCTOSTHHOTO M MEPEMEHHOTO
MarHuTHoro nose, (3pdpext dypmakona E. @. «[loyemy Bpamiaercs MAarHUTHBIA HUIUHAP?), TEIO
IIPY 3TOM BCILIBIBACT B MOCTOSIHHOM MAarHUTHOM I0Jie U HaunHaeT Bpamatbes [10, 3];

- €CTECTBEHHOE KOCMOIUIaBaHUE CBA3aHO C MIPOLIECCOM 3apOKIACHUS (HA OCHOBE
BBICOKOYACTOTHOT'O 3apO/IbIIIa-BUXPsI), pOCTa M PAa3BUTHUS MO 3aKOHY KOJIEOATEIBHOrO Ipolecca:
HaKayka SHEPruu, CO3/IaHuE 3araca CBOOOJHON SHEPruu, YBEIMUYEHWE BHYTPEHHEIO HaIpsDKEHUS,
pacxo0BaHKUE SHEPTUH 10 MPOrpaMMe B3aUMOJICHCTBHS C BHEIIHEN CPEIOM.

Juxurens [llayspa — 310 yncro anexTpuueckuii nemxutens. Ha puc. 1 npencrasien P.
aysp co cBoum wuzoOpereHueM. Cxema ammapata TITM O4YeHb IpocTas. Mcnomb3yercs
MarHeTpOHHBIN T'E€HEpaTOp CAHTUMETPOBBIX AJIEKTPOMArHUTHBIX BOJH, KOTOpBIE HAarHETAIOTCS
(HaKa4MBaIOTCS) B PE30HATOP B BHJIE KOJIOKOJA (YCEYEHHOIO KOHYCA), U3TOTOBIEHHOTO U3 MEJH.
Pe3oHaTOp 3aKphITHI, OH HE NMEET OTBEPCTUM HAPYXKY.

Pe3oHarop HakamiamMBaeT 3HEPIUIO JIEKTPOMATHUTHBIX BOJIH MarHeTPOHHOI'O TI'€HEpaTopa,
0I00HO TOMY, KaK BO3AYIIHBIN 1Iap HaKaruIMBaeT TEMIbIM BO3yX ra3oBbIX rpeiok. Beck mpubdop
pasMeni€éH B BakyyMHOH kamepe Ha Becax. M mpu paboTe MarHeTpoHa BeChbl IOKa3bIBaIOT
MOSIBIIEHHE TATH — NPUOOpP MOJbIMAeTCs, MyCTh MOKa emié Maio, HO 3 (EeKT OUeBUICH: HAKOIJICHHUE
U Ppa30rpeBaHuE DJIEKTPOMAarHUTHBIX BOJH BHYTPM pe30HaTOpa CO3MAET TAry, (cuia TATU
HarpaBJieHa B CTOPOHY OOJIBIIIETO JUaMeTpa OCHOBAHMs KOHYCa), CIIOCOOCTBYIONIYIO JABHKCHHUIO B

KOCMHYECKOM TIPOCTPAHCTBE.
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Puc. 1. Poxxep Laysp co cBoum u3o0pereHuemM

CnepoBano Obl emé co3naTh «KOCMHYECKHMH XOJOA», a HE MPOCTO BaKyyM, TOTAa
JKCIIEpUMEHT ObUT ObI Oosiee 3¢ dekTHBeH U Oojee AoKa3aTelbHBIM. Hajo ycoBepIeHCTBOBATH
nkutens lllayspa, mMpakTHUECKH CO3/1aTh HOBBIM, HMCIONB3Ys €ro Kak HAaKONMHUTEIb YHEPTUU
(aKKyMyJISITOp), CO37aTh CEPUIO YNPABISAEMBIX H3Iydareneil BUXped M IIIOCKOCTU (KPbUIbs) IS
BOCIIpUATHS (PPOHTA MaBiicHHs. JTO OyJIeT HOBBIM MPHHIMI, OTIH4YHbIH oT EmDrive, - npuniun
MoJETa MaCKOro XKyKa.

JlanHast cucTemMa TreHepaluy >JIEKTPOMArHUTHBIX BOJH M HMX YIUIOTHEHUS B KOHYCE-
pe3oHaTope SBISETCS 3aMKHYTOM, HET BbIXoJa (T€Hepaly WM W3JIy4eHHUs) BOJH Hapyxky, Kak
CTPYU T'a30B y PaKeThl WJIM U3JIy4eHHs BOJIH aHTeHHOU. Yl moToMy (pU3MKU-PENATUBUCTHI 110JIAaraoT,
YTO B JAHHOW 3aMKHYTOW CHCTEME HEBO3MOXKHO CO3J/IaTh TSTY, HO OHA €CTh B OKCIIEPUMEHTE U €CTh
B BO3JyXOIUIABAHWH, €CTh y YaCTHYEK KOCMHUYECKOH IbUTH, €CTh y ITUIAHETHBIX Tel, Y BCEU
Conneunoil cucrembl. be3 Hamuuus 3akoHa KOCMOIUIABaHMS Mbl Obl HE BHJEIU JOJTO
CYIIECTBYIOIIMX CTPOrO OPraHM30BAHHBIX CHCTEM TalaKTHK, IUIAHETHBIX TeJ U 3BE3IHBIX CHCTEM.
BeixomuT, 9TrOo Hamo mNpH3HABaTh CYyOCTaHIMOHAJIHHOCTH IPOCTPAHCTBA KOCMOCA, HO JTOTO
KaTeropu4ecKH HEe XOTAT COBPEMEHHbIE (DU3MKH OTHOCHTEIBHOCTH, MIOCKOJBKY IKCIIEPUMEHT SIBHO
PYIIUT BCIO TEOPUIO OTHOCHTEIBHOCTH M TeopeThyeckylo ¢usuky. Ho o00bscHUTH-TO Hamo,
MIOCKOJIbKY TPE/ICTaBIeHO (hru3nyeckoe siBiieHne. Bece Mbl KUBEM B 2KYTKO XO0J0JHOM KOCMOCe Ha
MENIOU NOBEPXHOCMU NAAHembl, BXOSIIEH B COCTaB CIOXHON JMHAMUYECKOW CHCTEMBI TUTAHET BO
riaBe ¢ COJTHIIEM.

[TockonbKy BeIIECTBEHHBIE, COCTOAIIME W3 aTOMOB KOCMHYECKME TeJla JBHXKYTCA,
CYIIECTBYIOT, CTpOSIT CHCTEMBI TeJl, TO KOCMHYecKas cpela o0s3aTebHO JIOJKHA OBITh
MaTepUaIbHOU, YTOOBI CO3/1aTh 3PPEKT IBUKEHHS U CIY>KUTh OCHOBOH Iepenadr nH(GOpMaluu Ha
OoubIIie paccTOsSTHUS 0e3 MCKakeHus1 cMbicia. Cpefa JoKHA OBITh DPHEPTETHYECKH HACBIIIICHHOM,
9YTOObI MUTATh BEUIECTBEHHBIC aTOMBI, XOTs (DPM3MKA U «3aNPETHIIa» aTOMaM MOTPEOJIATh SHEPTUI0

OJICKTPOMArHuTHBIX BOJIH. Kak wmoxHO MIPpEACTABUTE HAJIMYHUE Y KaXIO0ro aromMa CIHEeKTpa
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noTped/ieHHsl SJIEKTPOMAarHUTHBIX BOJH 0e3 moTpedieHuss UM sHepruu BoiH? Takoe MOXeT ObITh
TOJIBKO Y TEOPETUKOB OTHOCUTEIHLHOCTH, & B KOCMOCE HET HUUEro OTHOCUTEIBHOTO, €CTh Pa3BUTHE
I10 IIPOrPaMMe B IIPOLECCE BOCIIPOU3BOACTBA TeHOMA BeesleHHOM.

O¢ddexkr naBwKeHHS U BpalmleHHS CO3MaETcd NpU  B3AaUMOACWCTBUHM  AIIEKTPHUECKHU
3apsSHKEHHBIX TEJ C MarHUTHBIM IOJIEM. DTO O3HAYaeT, YTO KOCMUYECKasi cpefia 3aroJIHeHa TOHKON
MaTepuen ¢ EKTPUUYECKUMH CBOWCTBAMH, Ha POJIb KOTOPOM MOAXOAUT CBETOHOCHas (OTOHHAs
cpena, ymnpyras, Heckumaemasi U ciuiouHas. Hannume Takoil cpelibl B KOCMOCE IOJITBEPKIAETCS
TE€M, YTO KOCMOC IIPOCTO CHSIET 3JIEKTPOMArHUTHBIMU H3IYYEHUSIMH, OH CIUIOLIb 3alOjHEH
ANEKTPOMArHUTHBIMU BOJHAMM BCETO Ouama3oHa 4yacToT. Hamuuume 3TUX BOJH JAEMOHCTPUPYET
HaJIM4YMEe OKeaHa dHEPTUU B KOCMHYECKOM MPOCTPAHCTBE, PUTMUYHO BO30YKIAEMOT0 reHepanuen
3BE3AHBIX CHUCTeM. YUTOOBI B OrpOMHBIX pa3Mepax BceneHHOW coxpaHsiach OpraHW30BaHHAs
pactymas CTpyKTypa KOCMHMYECKHUX TeJl U CHCTEM, JAOJDKEH COOIIOAAaThCsl pPEXHUM pEealbHOIO
BPEMEHHU TMPOTEKAaHUS COOBITHH, a STO BO3MOXKHO TOJIBKO TIPH JHEPrOMH()OPMAITMOHHOM
B3aMMOJICHICTBUH TeJ MKy co00i uepe3 mocpeicTBO MPOMEXKYTOUHOM CBETOHOCHOM Cpeibl.

DTO mpeiCTaBlieHWe O HAJIMYWU CBETOHOCHOW MaTepuu ((HOTOHHOW WU >PHUPHOI) JEerko
oObsicHsier  »¢dexr  nBwxkutens Illayspa. Harneraemble B 3aMKHYTBIM  pe30HATOp
AJIEKTPOMAarHUTHBIE BOJIHBI Pa30rPEBAIOT JIOKAJIbHBIE YYacTKH pe3oHaTopa (BUJIHO C IOMOLUIBIO
TeroBu3opa) U co3gaoT B XOJIOJHOM kocmmueckoil cpese, 3allONHEHHOH CBETOHOCHOI
MaTepuen, ToT xe 3(p(deKT, YTO W HarHeTaHWe Tropsvyero raza B OaUVIOH BO3AYLIHOIO IIapa,
JBUKYIIETOCS B BO3AYXE.

Onupasicb Ha TPUHLKI OTHOCHUTEIBHOCTH, AloOJIOTEThl PENSITUBH3MA YTBEPKAAIOT, UYTO B
paccMmatrpuBaeMoM ciiydae ¢ ABmkurteraeM EmDrive kakux-mubo MaTepuaabHBIX Tell IPOCTO HET, OT
KOTOPBIX JIBUKHTEIb MOT ObI OTTOJKHYTHCS, TO HaOIIoaemas Tsara — 3TO €CTh HUYTO MHOE, Kak
«OCO3HAaHHOE  3a0MyXACHUE»  HccienoBareneil  (MPUBEPKEHIEB) HEPAKETHOTO  Crocoda
nepeMenIeHnsl B KocMoce. 3aueM oTpHulaTh oueBUHOE? Bce kocMuyeckue Tena B MOJIHOM CMBbICIIe
CJIOBA IJIABAIOT B KOCMUYECKON CBETOHOCHOM cpele.

Paguoreneckonbl  ynaBIMBAIOT — DJIEKTPOMAarHUTHBIE  BOJHBI,  KOTOpPBIE  JTOHOCST
ANEKTPOMArHUTHYIO MH(POPMAIUIO OT 3BE3], HAXOSIIMXCS Ha YJAJIEHWU B JIECATh MUJLTHAPIIOB
cBeTOBBIX JieT. OOBSCHUTH 3TO CBOOOJHBIM JBH)KEHHEM (DOTOHOB HEBO3MOXHO, a B BHJIE BOJH B
CBETOHOCHOM cpefie 3TOT ke 3(PPeKT Jerko oObsicHsercss. YacTuilbl BOABI HE JIBUXKYTCS BMECTE C
MOPCKMMH BOJIHAMM, HO BOJIHBI BO30YXXJAECHHS OHH (OPMHUPYIOT M HepeAaroT BO30YyXKAeHUE

CIEAYIOUIUM YaCTUIIaM B CIUIOIIHOM M HEC)KUMAEMOM KUJIKOCTH. OTpHUIIaTh HAIMYHE KOCMUYECKOU
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Cpelbsl B BUAE CBETOHOCHOM MaTepUU B COBPEMEHHOE BpEMs IPOCTO IUIYNO, IOKa3blBas CBOE
HEBEXECTBO.

B kxocMoce peanbHO IUIaBalOT BCE KOCMHYECKHME Tena — 3BE3bI, IUIAHETHI, TaJIAKTUKH,
10J00HO TOMY, KaK IJIaBalOT IJIAHKTOH, KUTHI U BCSIKask pbl0a BHYTpH BOAbI. Kak MOKHO ¢ MO3UIMU
pensaTUBU3Ma OOBSICHUTH SIBJICHUE PEAIbHOIO BM)KEHUS Tesl B KocMoce? TonbKko 0HUM criocoOoM
— 3aKpBITh I71a3a U HE BUAETh Obl BCE 3TO. J[BUkeHHE HEOECHBIX TeJ OPraHW30BaHO, YIPaBIIIEMOE,
BBICOKOTOYHOE, CYHIECTBYIOIIEE MHOI'ME MUJUIMOHBI JIET. DTO O3HA4aeT, YTO B MPUPOJE KOCMOCa
YK€ CYIIECTBYET peajbHbI JBUKHUTEIb, €TI0 CIEAYET TOJbKO yBUAETh. M Torna yemoBek oOpeTeT
CIOCOOHOCTh KOCMOILIaBaHMsl, 0JJOOHYI0 MOpEIUIaBaHUIO U BO3AyXoIlulaBaHuio. [lanee npuseném
JBYKUTEIb NOJETA KIMHOM CTad NMEPENETHBIX MTHLL, IOJET MalCKOro KyKa, YCKOPEHHOE JIBUKEHUE
YacTHULl B IJIa3MEHHOM YCKOPUTEIIE.

B Tex Hay4HBIX IIeHTpax, IJie MPOBOAMIN UCIIbITaHUA fAaHHOro ycrpoicrBa (CIIA, Poccus,
Kuraii, I'epmanuss u AuHrmus), Oblia BBIABICHA ero (akTHUYeCKas LEeHA TATHU (DJICKTpUYecKas
MOIITHOCTh, 3aTpau€HHas Ha CO3JaHUE €AMHUIIBI TATH), KOTOpas cocTaBuia B cpeaHeMm 2,5 kBt
3aTPayCHHOIl JJIEKTPUUYECKOM MOIIHOCTH Ha moiydenue | HptotoHa Tsru (1 H) [2]. Ha co3nanus
TakoM jk€ caMOM Benu4uHbl TArW B 1 H, HO ¢ MOMONIBIO HANPABIEHHOIO ITOTOKA HW3JIy4EHHUS
AJIEKTPOMAarHUTHBIX BOJIH, KaK 3TO JIOJKHO OBLIO OBl MPOUCXOJUThH Y TMIOTETHYECKUX (POTOHHBIX
paket, notpedoBaach Obl MOIIHOCTH (poTonoroka B 300 MWIIMOHOB BaTT, T.€. MpuMepHO B 120
TeIcAY pa3 Oosble, orMevaer ['mymko B. I1. [1]. s mpumepa, cBeT j1yda KapMaHHOTO (pOHapHKa
co31aér TAry 3,3 MWUIMOHHBIX J0Ji€ll HBIOTOHA. Y COBpPEMEHHBIX PAKETHBIX JABUraresned Ha
YTJIEBOJIOPOHOM TOIUIMBE IleHAa Tiaru coctaBisier 350 kBt nHa 1 HbtoToH cuibl Tsru [1].
[IpenmyIecTBO 3JIEKTPOMArHUTHOTO NMPHUHIMIIA IBYXKCHUSI W BpalllEHUs OYEBUIHA, U OHA camas
ecrecTBeHHad. [IpuMepoM CIyKUT IBUKEHUE TUIAHETHBIX TEII.

[TepBbIM TakuMm JABHMXHTENEM U sBisiercss EmDrive. Dnextpudeckuil crnocod ABHKEHUS —
3TO caMblii pEaJbHBII U €CTECTBEHHBIM CHOCOO TMepeMelleHuss B YCIOBUSX KOCMHUYECKOM
CBETOHOCHOU MatepuH (puc. 2).

ONEeKTpOMarHuTHasE BOJHA HABOAMT B AJIEKTPONPOBOJHON Cpeze, HanpuMep, B AHTEHHE
NpUEMHNKA, TOKH HPOBOAMMOCTH OdYeHh Majoi BemmuwHsl, mopsaka 1072 — 10° Awmep.
CoBpeMEeHHBIE PATMOTEXHUYECKUE CPENICTBA, HCIIOIb3YS NPU NPHUEME SIEKTPOMArHUTHBIX BOJIH
INPUHIUI TIOCJIEOBATEILHOTO KOJeOaTeIbHOTO KOHTYpa (IPUHLUI pPE30HaHCAa HANPSIKEHUS)
COXpaHATh 4acTOTy U a3y KoseOaHWi BOJHBI BHYTPH BELIECTBA, MO3BOJIAIOT YCHUIIMBATH BXOJHOM
CUTHAJI B JIECATh M OoJjiee MUWJITMOHOB pa3 [3]. Hanpsokenue (naBiieHHe BOJIHBI) AJIEKTPOMArHUTHBIX

BOJIH YCWUJIMBACTCA B MHWJUIMOHBI pa3 BO BCEX JKUBBIX CHUCTEMAX, IIOCKOJIBKY OHHM OCO3HAaHHO
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(4yBCTBHUTEIIFHO) BOCIIPHHUMAIOTCSI YYBCTBUTEIBHBIMH OpraHaMH, C(OPMUPOBAHHBIMH B BHUJE
MIOCJIEZIOBATEIBHOTO KOJe0aTenbHOrO0 KOHTypa (OmepaTuBHAas NaMATh IUTIOC DICKTPUUCCKHUN
JTUTIOND ).

Bcee ¢opmbl BemecTBa, MMesi OJMHAKOBOE CO BCEMH HW3IYYCHUSMH 3JIEKTPOMArHUTHOE
NPOUCXOXKICHUE M KOJNEOATEeNbHBIM  XapakTep  CYIIECTBOBAaHMSA,  OOJAJAlOT  BBICOKOU
qyBCTBUTEIHHOCTBIO K BOJHAM H3JIy4CHHUS M B3aHMMOJCHCTBYIOT C HUMH, IIpEBpalias HalpsHKEHHE
BOJIHBI B JJIEKTPUUYECKHE 3apsiibl TOKA MPOBOAMMOCTH, CTAHOBSCH IMPH 3TOM KOJeOaTeIbHBIMU
cucreMamMd. [lOCTOSHHBIM HCTOYHMKOM THUTAaHHUS YYyBCTBHUTENBHBIX OOOJIOYEK  SBIISETCS
ANIEKTPOMArHUTHOE TOJIE. A HampsDKEHHE, CO3aHHOE KOJIe0aTelnbHOW CHCTEMOH 4yBCTBUTEIBHOM
000JIOUKH, CTAHOBUTCS HMCTOYHMKOM JJIEKTPUYECKOTO WHTAaHHUA Ui 3aMKHYTOH CHCTEMBI
CTPYKTYpHl NaMATH, BBIIOJIHEHHOH B BUAE MapalIeNbHOTO KOJIeOATEIbHOTO KOHTypa. B HEM
ciabble TOKM YYBCTBHUTEIBHON OOOJIOUKH YCUJIMBAIOTCA (HAa MPHUHLMIE PE30HAHCA TOKOB) B COTHHU
ThICSY pa3. Bce (opMbl BemecTBa BBIHY)KICHBI pacTd B pa3Mepax M IO Macce, 4ToObl 00sagath

MMOJIOKUTEIBHOMN IJIaBYy4YCCThIO B KOCMHUYECKOM cpeac.

Tara

MpotoTun asuratens
BecoM okono 15 kr

INEKTPOMArHUTHDIE
BO/IHbI, OTPANKAACL OF
BHYTPEHHMUX
NnoOBEepPXHOCTeH
Pe30HATOPa, CO3AANT
CUNY, HANPABACHHYIO B
CTOpOHY ero 6onvwero
OCHOBaHUA

MarmeTpos
MOLPOCTHO
1.1 xa7

resepupyer
5/M sommm

Puc. 2. Cxema padorsl asuzkutenss EmDrive

Tak w3 J1ByX KosebaTelabHbIX KOHTYPOB (IIOCJIENOBATENLHOTO M MapajuielbHOTO),
CYLIECTBYIOIIMX B €AMHOM LEJIOCTHOCTH ((POpMBI BelecTBa) GOpMUPYETCS AJIEKTpUYecKas MalliHa
Mepe/IBUKEHUST BEUIECTBEHHBIX TENl B KOCMUYECKOH cpeze. Bce muiaHeTHble Tena HCHOIb3YIOT
ANIEKTPOMAarHUTHBIE U3JIydeHus1, HanpuMmep, CoJIHIIa U TEHEPUPYEMYIO UM K€ BOAOPOIHYIO IUIa3My.

Bonoponnas niazma CoHEUHOTo BETpa, NoTpediseMas MOJIIPHBIMU 00J1aCTAMU TUIAHETHI, CITYXKHT
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OCHOBOI1 (hopMUpOBaHMS Pa3HOOOPA3HBIX aTOMOB B PACTYILIEM TeJ€ IJIAHEThl. Y CKOPEHHBIA pOCT
Macchl (Beca) U pa3MepOB KOCMUYECKUX Tell U 3BE3/IHBIX CUCTEM MPUBOAMT K SIBJICHUIO BHITECHEHU S
UMU OTIPEJCNIEHHBIX 00bEMOB CBETOHOCHOW MAaTEPUH KOCMHYECKOW cpenbl (3aKoH ApxXxumena AJis
KocMuueckor cpenbl). Co3naroTcs yCIIOBUSL PAaBHOBECHs JUIsl IUIABaHUS BHYTPU CBETOHOCHOM
Matepud. B mpupoge xocMoca HET M HE MOXKET OBbITh ITYCTOTBI, IOCKOJIBKY BCS aCTPOHOMHS
CBUJCTEIHCTBYET 00 OpraHM30BaHHOW CTPYKType M O TMOpsIKe B KOCMOce. DTO BHUIHO U
HEBOOPYKEHHBIM I'JIa30M.

Tonpko 3a cY€T >IEKTPOMAarHUTHOrO B3aumozecTBus yna€rcss CoOJHIY COXpaHATh
JUHAMUYECKOE €IUHCTBO BCEM IUIAHETHOM CHUCTEMBbI, JETSIIE C OrpOMHOM CKOPOCTHIO,
COXpaHSIOIIEH LETOCTHOCTh U €AMHCTBO CUCTEMbI U3 YaCTHI] MbLJIU, KOMET, aCTEPOUJIOB, TUIAHET C
UX COYTHUKAaMU, U 3JIEKTPOMATrHUTHBIMU NOJIIMU. BCE 3TO T€TUT KOMITAKTHO U HE NEPEMELINBACTCS
C JOpYrMMM 3BE3JAHBIMU CHCTEMaMH, TaK IUIAaBalOT M KWUThl, U cTau pbel0 B BOJAaxX OKeaHa.
[TpucyrcTBHE KOCMHYECKOW Cpeipl, 3aloIHEHHOH CBETOHOCHOH MaTepuei, crocoOHoi 0e3
HCKa)XCHUS Tepe/laBaTh 3JIEKTPOMAarHUTHBIE BOJIHBI OT 3BE3/IbI 10 KOCMHUUYECKHX TEJl CUCTEMBI,
npocto HeoOxoaumo. OHa (cpeda) UrpaeT pojib MOCPEAHHMKA MEXIY 3BE3AaMU-U3IYyYaTEISIMU U
IUTAHETHBIMHM TeIaMU-IPUEMHUKAMU. OJTa Ke Cpela CIYXHUT «KOPMWJIMIEH» (IO BBIPAKEHUIO
[InaTona) Bcex BemecTBEHHBIX ¢GOpM, HayuHas ¢ aToma Bojopoda. Jla w cam mpuHIUN
3JIEKTPOMArHUTHBIX KojiebaHuil Bcelt BeeneHHOM ToBOpUT, UTO, €ciau SApo o0sagaeT MarHUTHBIMU
CBOWCTBaMM, TO KOCMHMYECKOE MPOCTPAHCTBO JOJDKHO 00JaIaTh 3JIEKTPUUYECKUMHU CBOWCTBAMH.
WNuave He OyneT konebaTeIbHOTO poLecca, a OH CYIIECTBYET JJIs Ka)KJI0Tr0 BEIIECTBEHHOTO Tella U
U1 Beeil Becenennoi.

[ToBepXHOCTH KOCMMYECKHX T€l JJIEKTPUYECKM 3apsDKEHbl, a BCE MEXKIUIAHETHOE
IIPOCTPAHCTBO IPOHM3aHO MarHUTHBIM nosneM Coanna [6]. M Tak BO Bcex 3BE3AHBIX CHCTEMaXx.
[Toaromy ComnHile ynpaBisieT NOBEIeHUEM TUIAHETHBIX TeJl OCPEJICTBOM CBOEr0 MarHUTHOT'O IOJIA,
MOCPEACTBOM BCHBIIIEYHON AaKTUBHOCTU (BCIOMHHUTE MOJET BO3AYIIHOTO WIapa M BCIBIIIKU
TOPEJIKM TpOIaHa), MOCPEICTBOM BO30OYKICHUS DJICKTPOMArHUTHBIX BOJIH B (POTOHHOW cpene
kocmoca. Hano TBEpao mpeacraBisiTh, yTo Oe3 Hanuuus (OTOHHOM (CBETOHOCHOHM) Cpeabl HET
BO3MOXKHOCTH 0€30IIMO0YHON nepesaun 3JIeKTPOMarHuTHOW MHGOpPMauu OT 3BE3/Ibl A0 IJIAHET U
ux oburtarened, a B pealbHOCTH 3TO ecTh. Hammume GoToHHON (dPUPHOIN) Cpeapl JETKO
npoBepseTcs Mo 6e30mr00uYHON MOOMIIBHOM CBSI3M, U TYT He TpebyeTcs onbIT MaiikenbcoHa s
obHapyxkeHus 3¢upa. Mcxoms u3 oOmero npuHuuna konebanuss Bcenennoil, He Tpebyetcs
JI0Ka3aTeNIbCTBA HAMYMsI CBETOHOCHOW cpeabl B KocMmoce. Hammume cyOcTaHUIMOHAIBHOCTH

O0O0BSACHSIETCS HAIMYMEM KOJIeOaTeIbHOTO MpoIiecca.
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Ecnu Obl 3TON cpeabl HEe ObLIO, TO KaXKJI0€ TEJIO IJIAHEThI, B3aUMOICHCTBYS CO CBOOOIHO
netsimuMu - poronamu  u3nydeHuid ConHia, HCKaxano Obl camy BOJHY. BcemomHuTe, Kak
JBIDKYILEECS MOPCKOE CYIHO PEXET CBOMM HOCOM (DPOHT BOJIHBI B BOJIE, @ 32 KOPMOW 3Ta BOJIHA C
TEUCHUEM MAaJIOTO BPEMEHM BOCCTAHABIMBAECTCA. Tak M B KOCMHUYECKOM Cpele, BOJHOBOU
ANEKTPOMArHUTHBIA (POHT HE MCKAKaeT CBOUX IMAapaMeTpPOB MPH B3aUMOICHCTBHH C IJIAHETHBIM
TeraoM. Bee miaHeThl B eAMHON cuUCTeMe paboTaloT B PEXUME PealbHOr0 BPEMEHHU, CHHXPOHHO
nepeMenasch U Bpamasch BOKpYyr ocu U CosHua. OTo TAa€T BCE OCHOBAHMS CUMTATh HAIUYME
CBETOHOCHOW MaTepuH, YIPYroW, CIUIOIIHOW M HEC)KUMAEMOW B MEXIUIAHETHOM KOCMHUYECKOM
MIPOCTPAHCTBE, U B IPOCTPAHCTBE [ 'anakTuKu, U B IpOCTpaHCTBE BeeneHHo.

W nedero urpatb ¢ OTHOCUTEIBHOCTBIO, MPUAYMBIBASI YK30THUECKHI (PU3NUECKUI BaKyyM.
DNeKTpOMarHuTHas BOJHA TMPEJCTaBIIIeT COOON BOJHOBOW Mpollecc YHIPYrod M HeC)KHMaeMoin
(OTOHHOI cpelbl, TOH caMOil TOHKOM MaTepuu, KOTOopasi Be3/ie CYIIECTBYET, BCE IPOHHUKAET, U BO
Bcex (hopMax BeIIecTBa MPHUCYTCTBYET, HA3BAHOW PEIATUBUCTAMH TEMHOW MaTephed W TEMHOM
sHeprueil. TeMHUTb HE ClelyeT, MOCKOJbKY M3 3TOM MaTE€pUHu CTPOATCS IMYTEM POCTA U PA3BUTHUS
Bce (OpMBI BEIIECTBAa, HAuWHAs OT ATOMOB XHMHUYECKHUX 3JEMEHTOB HAa OCHOBE CEMHU THIIOB
Bojopoanbix MaTpul] ComHeunoi 1iazMbl. CaMm (pakT yCKOpeHHOTO paciiupeHus BceneHHo#l He
MOXET NPOUCXOJIUTh, €CIIM BHYTPU MNPOCTPAHCTBA BcCeneHHOW HET Marepuu, Kak HE MOXKET
pa3ayBaTbes Kamepa Msida 0e3 pUTMUYHOTO HarHeTaHusl TyAa Bo3ayxa. Ho y pelnsTUBUCTOB HET HU
MPOCTPAHCTBA, HET HU MaTepuu, a HHPIIAIUS BeceneHHON TPOUCXOauT.

@aKT HEM3MEHHOCTH aMIUIUTYJHO-YaCTOTHBIX XapaKTEPHUCTUK SJIEKTPOMATHUTHON BOJIHBI
npu e€ B3aUMOJICHCTBUM C BEIIECTBEHHBIMU TellaMH, (AKT COXpaHEHUs IMMapaMeTPOB BOJHBI
(uactoThl, (a3pl, MHPOPMAIMOHHOTO COJEpX)aHUSA) BHYTpU (OpMBI BeliecTBa, MO3BOJISAET
YTBEPKIATh, YTO DJICKTPOMAarHUTHAs BOJIHA HEOTAEIMMA OT IPOCTPAHCTBA, a BEIIECTBO
HEOTJEIMMO OT 3JICKTPOMAarHUTHBIX TOJIEH. DTO MOATBEPKIACTCA SBOJIIONMEH BEIIECTBEHHBIX
dbopM TO MyTH OT AWMAMArHETHKOB, TapaMarHETHKOB K (eppoMarHeTukam, (IUIJICKTPHKOB,
MIPOBOJHUKOB M CBEPXIIPOBOJAHHMKOB). Bce BemiecTBa 00nagaroT CBOMCTBOM JIWaMarHeTusma, W
MOTOMY TIOCTOSTHHO TIOJIKITIOYEHBI K MO0 BHEUTHEH Cpe/ibl, MOTPeOIsisi ero PHEPTHI0 U Pa3BUBASICh
M0 €ro 3aKOHy. PUTMBI MarHWUTHBIE YIPABISIOT JJICKTPUUYECKUMHU IMKIAMU B KoJeOaTeIbHOM
porecce.

Konebnercs BcE€ KOCMUYECKOE MPOCTPAHCTBO U JJIEKTPOMArHUTHOE mosie. M1 HeT BOJHBI B
BUJIE CBOOOJHO JIETAIINX (DOTOHOB, HE B3aUMOJICHCTBYIOIIUX C MPOCTPAHCTBOM, €CTh BOJIHOBBIC
KoJieOaHus1 BO30YKIEHHON cpenbl. MoperiaBanue CBs3aHO ¢ BOJOW. Bo3myxoriaBanue CBsi3aHO C

BO3AyX0oM aTMocdepbl. KocMoraBanue cBs3aHO € IJIaBaHWEM B CBETOHOCHOHW cpene (hOTOHHOTO
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okeaHa kocMoca. OH cOoKOeH, Korja emeé HeT 3B&31. OH Bo30yk1aeTcs TeHepalueil reHeTu4ecKoro
ueHtpa BcenenHol, reHepanueil BCHBIXHYBIIUX 3BE31. B kocmoce Bce COOBITHS MOAYHMHEHBI
€IMHOMY YHHBEpPCAIHOMY 3aKOHY — COXPaHEHUS >KU3HHU, BCE (POPMBI BEIIECTBA M3TOTOBJICHBI 110
YHHUBEPCAJIbHOMY IIJIaHY — YYBCTBUTENbHast 000JI0YKAa CO CTPYKTYpOW HamsTH, YTO BHHU3Y, TO U
BBEpXY — 3aKOH 000U JIEHCTBYET.

B Coserckom Coroze paOOThl, CBsI3aHHBIE C JBIKUTEIEM [UIsi KOCMOIUIABAHUSA, OBLIH
Hadatel B 1973 r. [1, 2]. Buayane ObUIO OOHAPYXKEHO SIBJICHHE 3JICKTPOJAUHAMHUYECKOTO
B3aUMOJICHCTBHS JIEKTPOTOKOB € (PU3MUYECKUM BaKyyMOM. 3asiBKa Ha OTKPBITHE IOJ HAa3BAHUEM:
«SIBNeHHE BNEKTPOAMHAMUYECKOTO B3aUMOACHUCTBUS DSJICKTPUUECKUX TOKOB TMPOBOJUMOCTH C
ANEKTPOMArHUTHOM BONHONY», Oblia mogana B Komuter mo aenam u otkpeitusmM CCCP 15 suBaps
1973 roga (cm. 3asBky Ha otkpbeiTie CCCP 3a NeOT-E/I-319, BC35269 ot 15 suBapsa 1973 r.,
aBrop — [mymko Biagumup [MaBnoBud [2]).

bnarogapsi cyliecTBOBaHUIO CBETOHOCHOM MaTepuu B KOCMHYECKOM IIPOCTPAHCTBE JIETKO
OOBSICHSIETCSI BOSHUKHOBEHHE MAacChl y BEIIECTBEHHBIX Tesl. KocMmuueckue Tena MOopoxkAaloTcs U
pacTyT, UCTIOJIb3Ys HH(GOPMAIMOHHBIE MATPHUILIBI BOJIOPO/A B Ka4eCTBE 3apO/IbIlia U CIEKTpP YacToT,
M3JIy4aeMbIX 3Be370i. Bomopon oOpasyercs mpu pacriaje HEMTpoHa — DJIEMEHTAPHON YaCTHIIbI
CTPYKTYpBl NamsATH TreHoma BceneHHOM M reHoma sapa Kaxaou 3Be3asl. B kocMoce Bcé
MOPOXKJIAETCs, PACTET M PA3BUBAETCS COINIACHO TEHETHYECKOW mporpamme BceeneHHoOH,
pacnpenenéHHON B HacToslee BpeMs cpenu 3BE3N. Kaxnmas w3 3BE31 SBIAETCS T€HETMYECKUM
ueHtpoM. [lns ConHedHON cHucTeMbl T€HETHMYECKUM ULEeHTpoM siBisieTcst CoJHIle, OHO MUTaeT
BELIECTBEHHbIE Teja IJIaHeT, oOecrneunBasl UX IUJIaBy4ECTh B CBETOHOCHOM cCpefie MO 3aKOHY
IJIABYYECTH TEJl.

Hccnenoarenu npunuuna pabotel apwkutens [llayspa [1] oObsicHWIM TPUHIMII €ro
paboThl: TAra BO3HUKAET OT 3JEKTPOMArHUTHOIO B3aMMOJEHCTBHS KOHYCa C 3JIEKTPOMAarHUTHOU
cpenoii. I'enepupyemble MarHeTpOHOM BOJHBI MHTEPGEPUPYIOT MEXAY co00if, oOpa3yst 30HBI UX
CIIO)KEHHMsI, T€ METallll pe3oHaTopa HarpeBaercsi OT TOKOB dDyko. Toku B3aMMOJEHCTBYIOT C
BHEUIHUM I10JIEM, CO3/aBast TATY.

PeanbHee npyroe oObsicHeHue. Harneranue 3J1eKTpOMarHUTHBIX BOJIH B PE30HATOP CO3/aET
MOBBIIEHHOE HANpPsDKEHUE, pacTET BHYTPEHHEE JaBJICHHE, MPOUCXOIUT pa3orpeB 3a CYET
UHTEepEPEHINH, BO3HUKAET Pa3HOCTh TEMIIEpaTyp MexIy (OTOHHOM Cpeloil M ammaparom, Kak B
BO3AYIIHOM IIape MpU MCIOJB30BAaHUM Ta30BOHM Topenku. Bo3Hukaer >(QeKT BCIUIbIBaHHUA,
ypaBHOBEUIMBAaHUS B CBETOHOCHOM cpene. Bce kocmuueckue Tena peaqbHO HCHOIB3YIOT ATOT

NPUHLIMI TJ1aBaHus. [ co3laHus HAmpaBlIEHHOTO M YIPAaBISEMOro JBHXKEHHUS TpeOyercs
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MarHuTHOE IoJie. YOpaBisisi NATHAMU pa3orpeBa Ha IIOBEPXHOCTH  almapaTra, MOXHO
KOPPEKTHPOBATh NPOQPUIIb MOJIETA.

B kagectBe mpumepa. Creayer BCHOMHUTD, YTO MEPBBIE HCKYCCTBEHHBIE CITYTHUKH 3€MIIH,
BBIBEJICHHBIC HAa OPOUTY C MEpBOH KOCMHUYECKOH CKOPOCTBIO 7,9 KM/C, Bpamasch MO 3aMKHYTOW
opOuTe, KyBBIPKAJIUCh, HE UMEIH CTa0MJIM3alMU CBOErO MPOCTPAHCTBEHHOI'O NOJOXEHUS — OBbITh
OOpalI€HHBIMUA TOJIBKO OIHOH CTOPOHOM K IMOBEpXHOCTH 3emiiu. KOHCTpYKTOpBI pemaroT 3Ty
3ajjady, WCHOJb3yd KOPPEKTUPYIOIIME MABHraTeld MU CTa0MIM3UPOBAHHYIO THPOCKOIMHUYECKYIO
m1aTGopMy WM acTpoKommac. DTO HaBOAMUT HA MbICHb, YTO U JlyHa, Oyayun CyTHUKOM 3eMilH,
oOpani€HHasi MOCTOSHHO OJHOM CTOpOHOM K 3emiie, I0JKHA 00JalaTh MEXaHU3MOM KOPPEKIHMU
CBOET'O MOJIOKEHUS.

Jlyna npexcraBiser OOJdbIIYIO 3araiky JUid HayKM: OTKyJa OHa B3sJlach, Kak OHa
peryaupyer cBOE MPOCTPAHCTBEHHOE IOJIOKEHUE OTHOCHTEIHHO 3eMIIHM, OOEeCIeYHrBasi MpPU ITOM
CTPOTYI0 CHHXPOHH3alLlMI0 000pOTOB BpaleHus 3emiun ¢ oboporamu CojHIa BOKpPYr €ro ocu?
Hannune MackOHOB (KOHLIEHTPAaTOPOB Macchl) B BUJE MJIOCKUX KPYTOB C LIEHTPaJIbHOU FOPKOH, I1e
MHOI/Ia HaOMroaeTcst pocT TeMmiepaTypbl, BbiOpoc ropsuux razoB (H. Ko3ssipeB oOHapyxun 3to
sBJIeHHEe B Kparepe AJb(OHC), TMOKa3bIBAET BO3MOXKHOCTb KOPPEKTUPOBKH OpOUTHI JIyHBI
criocoboMm, obHapykeHHOM B nBwxkutene Illayspa. IlocpencrBom TemnoBuzopa B naboparopuu
I'mymko oOHapysKeHbI JTIOKAIbHbIE Pa30rpeThle Y4acTKU Ha MOBEPXHOCTU Pe30HATOpA.

Mackons! JIyHbl UKCUPYIOTCS UCKYCCTBEHHBIMH CIHYTHHKaMH C OpOUTHI BOKpYT JIyHBI —
WCKPHBIISIETCS UX TPaeKTOpusi opOnTHL. CIYTHHK YYBCTBYET «OYJIBDKHYIO MOCTOBYIO» YHEPTETHUKU
MackOHOB Kopbl JIyHbel. Ecmu MackoHBI — 3TO KOHIEHTPATOPHl MAarHUTHOTO TIOJSI M MaccChl
BEIIIECTBA, a POCT MACChl CBA3aH C YCKOPEHHEM, TO MAacCKOHbI MOTYT OBITh KOPPEKTOPaMHU OPOUTHI
JIyHBI OTHOCUTENBHO 3eMIU. YTpaBiIeHUE KOPPEKTUPOBKON JTOJKHO UCXOAUTH U3 sijipa JIyHbl — e
BBIYUCITUTEIILHOTO IIEHTPA.

Heuto momoGnoe Obuto oOHapyxkeno cnernuanuctamu W3MUPAH wa 3emue. [lyuku
MarHUTHBIX aHOMAJIMH A]pa IUIaHEeThl MPOCIMPYIOTCS Ha TMOBEPXHOCTh IJIAHETHI U CBSA3aHBI C €€
TOpSIYUMH TOYKaMH (puc. 3). BONBIIMHCTBO ATHX TOPAYMX MECT MPUYPOUYEHO K IMOsICY IKBATOpa
mpunoit £30° (puc.4). Xopomio U3BECTHO, YTO BCS IHEpPreThka Kopbl 3eMiH (ceTka XapTMaHa,
MarHUTHBIE aHOMAJIMW, HEOJHOPOJAHOCTH TPAaBHUTAIMH) YETKO OTOOpaxkaeTcsi B MoHOchepe 3emun
10 BeIcoT Oosiee 400 kM.

Ecte Bce ocHoBanus momarat, uto JIlyHa — 93TO KOCMHYECKUH IyTEIIECTBEHHUK,
MPUYATUBIIMKA K 3emMiie B HYKHBIN NJIs1 HEE MEePUOJ ABOJIOIUU. 3eMJIsT — 3TO 0CO00 OXpaHsemas

tepputopusa B ConmHeunoi cucteme. Ha Helt cocpenorouensl ycunust Connna, FOnurepa u JIyHsbl.
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3eMJisi MOXKET CTaTh HOBOM 3Be3/10M B COJIHEUHOM CHUCTEME, WM BBIUTH U3 HEE, 3apOJIUB HOBYIO
3BE3MHYI0 cucTteMy. EcTh mo stomy moBoay ckazanus (Meramopdo3bl OBuauss Hazona: «Bpems
npuaET, KOTJa MOpE, 3eMJII U HEOCCHBIN JBOpPEI] 3arOpsTCs»), €CTh peanbHble (PaKThl BO3TOPAHUS
KOpbl TuiaHeTsl B paifoHe Oxno (3anmamnas Adpuka), oOHapyXeHbl 17 €CTeCTBEHHBIX aTOMHBIX
peaktopoB. Ilo manueiMm U3MMPAH noctpoeHa auHamuyeckas MOJEIb HMCTOYHUKOB TJIaBHOTO
MarHuTHOTO mojst 3emin (M. puc. 3, 4), MPOeKIus KOTOPBIX Ha KOpPe IUIaHEThI CO31aET JIOKAIbHBIE

ropsiyue 30HbI (YTO-TO OXOXkKEE HAa MAaCKOHBI JIyHBI).

Puc. 3. B3aumHoe PaCoIOKEHUE U MYYKH BEKTOPOB MArHUTHBIX MOMEHTOB
HaunoOoJIee MOIIHBIX HCTOYHUKOB I''TABHOTO MATHUTHOI'O ITI0JIfA 3emimn

Bo MHorux mecrax KOpbl IJIaHETHl I'€OJOraMu OOHApYXEHbl HEOOBIUHBIE KOJIbLIEBHIE
oOpa3oBaHMsl, MOX0XKHUE Ha MAacKOHBI JIyHBI. 3a CUET HHEpreTUUECKUX aHOMAJIUI KOpbl 3eMHOII 11ap
HMMeET BO3MOKHOCTb KOPPEKTUPOBATH CBOE IIPOCTPAHCTBEHHOE MOJIOKEHUE IIPU B3aUMOJCHCTBUU C
noHocdepoil u maraurochepoit. PagnanmoHHbIN MOSIC TIAHETHI ABJISIETCS €€ 3JIEKTPOMAarHUTHBIM
pPE30HaTOPOM, BXOJSIINM B COCTaB IOJISl HAIIPABJIEHHBIX M3Ty4eHHUH, Oyaydn AaTYUKOM YTJIIOBOTO

MIOJIOXKEHHUS OCH BpaIlleHHs 3eMJIN.

e T

-60  -30 0 30 60 90 120 150 180

-180 -150 -120  -90

Puc. 4. Jlokaau3anusi MICTOYHUKOB MAaTHUTHBIX aHOMAJIN, NPUYPOUYCHHBIX K 'PaHMIIe AAPO-MaHTHUA,
OTHOCHUTEJIbHO TOPAYIMX TOYEK KOPbI IVIAHETHI U rJ00aJIbHBIX TEKTOHHYECKHX €€ pa3jioMmoB
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3. PeajbHblil cnocod ¢GopMHPOBAaHHMS HANMPABJIEHHOT0 IJIABAHUS WM (M) MOJIETA,
ucxoas u3 Gpu3n4ecKo CyTH yCKOpeHust

3.1. YckopeHue 31eKTPOMATHUTHBIX BOJIH M IIa3Mbl

YCKOPEHHO PacHpOCTPAHSIOTCA BJIEKTPOMArHUTHBIE BOJHBL. [Ipoucxomut yckopeHue
YacTUI] B IUIa3MEHHOM YyckopuTene. YckopeHHO JietuT ConHeuHbl BeTep. Y CKOPEHHO
OCYUIECTBJISETCS MOJET NEPENIETHBIX NTHI] B BUJI€ KJIIMHA, C YCKOPEHHEM OCYIIECTBIISIETCS Iepeaada
HEPBHOT'O MMITYJIbCA BJIOJIb HEPBHOTO BOJIOKHA, TIOKPHITOIO MUETUHOBON 0005104K0M. Opranusarus
MOTOKA apTepUaTbHON KPOBH B TEJIE YEJIOBEKa, 00pa30BaHNE MOPCKUX U BO3TYITHBIX ()POHTATBHBIX
teuenuii Tuna ['onbderpum u Kypocuo, a Takke coxpaHeHHE ralakTUKaMu CBOEH (hOpMBI TIpU HX
OTPOMHBIX CKOpOCTAX IepemelnieHusi B mpocropax Kocmoca — Bce 3Tu siBiIeHHS 00danaroT
YHUBEPCAJIbHBIM CBOMCTBOM OPTraHMU3aLMU AKUBOTO IIPOLIECCA C YCKOPEHHUEM.

Bce »otu cinydan uMeOT oOAHO o0miee — YCKOPEHHO  PaclpoCTpaHsIONIHecs
AJIEKTPOMArHUTHBIE BOJIHBI, OyIy4d HOCHUTEIISIMH CHUTHAJbHON HMH(pOpMAllUM, TPEBPAIIAIOTCS B
YCKOpEHHO pactymniue (Gopmbl BemecTBa. ITo AaéT UM BO3MOXKHOCTH CBOOOJHOTO TUIABAHHS B
CBETOHOCHOU cpeae kocmoca. OCHOBHOM 3aKOH KOCMOCa — 3aKOH COXpaHEHUs XU3HU —
MPEANUCHIBAET, YTO KaXJ0€ MOCIEAYyIollee ACHCTBUE MNPOUCXOJUT MO MNaMATH MPEIbIIYIINX
nercTBuid. M moToMy mamsiTh IBaKbl HE 3alIOMUHAET OJTHO U TO K€, & TOMY, YTO paHee MO3HAHO,
M3Yy4YEHO U 3allOMHEHO, MPU MOBTOPHOM MOCTYIIJICHUU HE OKa3bIBaeTCs conpoTuBiaeHus. Haobopor,
MOBTOPHO  TOCTYNUBIIEH  paHee  M3y4yeHHOM  MH(OpPMAMM  OKA3bIBAETCS  PEKUM
ONMaronmpusATCTBOBAHUSA, 3TO CIOCO0 y3HABaHM Ha OCHOBE PE30HAHCA, U TIOTOMY CO3HAaETCs PEKUM
CBEPXMPOBOIUMOCTH, (POPMUPYS TIPU STOM PEKUM YCKOPEHUSI, PEXKUM POCTa HAIMPSHKEHUS, PEKUM
YIJIOTHEHUSI. I MOTOMY BCE€ JKHMBBIE CHUCTEMBI, HaXOASCh BHYTPH IOJIEH, PACTYT C YCKOPEHUEM.
OTtcrofa BBITEKAeT MPABUIIO: €XKENU TJe-TO HaOIoJaeTcsl ycKopeHue (Hampumep, yCKOpPEeHHOe
pacmpenre BeeneHHON UM yCKOPEHHBIH Tpoliecc Topoodpa3oBaHusi), TO HaOI0jaeMoe SIBJICHHE
SIBJISIETCSI )KUBBIM MTPOLECCOM.

CBOWMCTBO — NBaXIbl HE W3y4yaTh OJHY U Ty e WH(OpPMAIUIO - MPUBOIUT K TOMY, YTO
BHYTPH JKUBBIX KOJEOATETbHBIX CHUCTEM MPOUCXOJUT YCKOPEHHOE MpeoOpa3oBaHHE BCeX
MOCJEIYIOIUX OAHOTUIIHBIX BOJH, MOCIEIYIOIIME BOJHBI JOTOHSIOT MPEABIIYIIHE, TPOUCXOIUT
oOpasoBanue ¢GpoHTA BOJHBI, )POHTA JIaBJICHUSI BOJIHBI, YTO CIIOCOOCTBYET HHTEP(EPEHIINH BOJIH U
BHUXpEH, UX 00pa3yromux, pacTé€T pasmep Ghopmbl BOJHBI. BO3HUKAIOT HalpaBieHHbBIE TEYCHUS, BCE
Te4YeHHsI, OyIb TO DIEKTPUYECKH TOK MIU MOPCKOE TEYEHHE, COCTOSIT M3 BUXPEH, MpU pacraje

TEUECHUN CHOBA MOSBIISIOTCS BUXPpU (}IBJ'IGHI/IC KaBI/ITaI_II/II/I).
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Y CKOpEHHBIN Mpolecc *KU3HU MPOTEKAeT, YACPKUBAsCh Ha TpeOHE BONHBI. [J1aBHBIM B
criocobe yaep:kaTtbes Ha rpeOHE BOJHBI U COBEpIIATh HA HEM KOCMOIUIABaHUE SIBIISIETCS PE30HAHC
HAIPSDKEHUS YYBCTBUTEIBHBIX CHUCTEM, PE30HAHC TOKOB B CTPYKTYpE MaMATH U MarHUTHBIN
PE30HAaHC - y3HABaHUE TOTO, YTO YK€ U3yUueHO [4].

[Ina3meHHbId yckopuTeab yactul. Eciu minazmy Bo30yIUTh ABYMS JIa3€PHBIMU JIy4aMU C
YCTOWYMBBIM CIBUTOM (ha3bl KojieOaHusl MO JUIMHE BOJHBI (YCIOBHE KOT€pPEHTHOCTH), TO B HEM
BO3HUKHET MHOXXECTBO 3apOJbIIICH BUXpPEBOW (OPMBI C MPOTHBOIOIOXKHBIM BpAIICHUEM,
chopmupyercsi 4€TKoe HUHTEPPEPEHIIMOHHOE TI0Jie, B KOTOPOM BHXpPHM HAYHYT AaKTHBHO
B3aMMOJICIICTBOBATh MEXAYy cOoOOW. B muia3mMe BO3HHMKHET BOJHA W3 JJIEKTPUYECKUX 3apsOB,
MOSIBUTCSI HANPABICHHOE TEUEHHUE DJIEKTPUUYECKOr0 TOKAa. DTa BOJHA M3 BO30YXKIEHHOUN obiacTu
MIPOHUKAET B HEBO3OYKIEHHYIO 00JIaCTh IJIa3MBbl, MIOCIIEI0BATEILHO BO30YKIasi OJUH €€ y4acTOK
3a ApYyruM, MPOKIaabiBas cebe IOopory - MpOBOAANINK KaHan B 1uiazme. Gopmupyercs: Oerymas
BOJIHA 3apsDKEHHOW IIa3Mbl CO CKOPOCTBIO, ONM3KON K CKOpocTH cBera. Eciii B Takyi BOJHY
BBECTU MYTEM WMHXKEKIUU (BIOPHICKUBAHUS) U3 BHEIIHEH Cpelbl 3apsDKEHHYIO YacTHUILy (SJIEKTPOH),
TO 9Ta yacTHia OyJOeT OBUTAThCsl BMECTE C BOJIHOM, OCTaBasCh ¢ Hel B (¢aze, U4TO MO3BOJISIET
yacTulle (MOHY) MUTAThCS SDHEPTHEN BOJIHBI, HA3bIBAEMOE B (PU3UKE KaK «yCKOPEHUE» YaCTHIIBI.

3nech cpasy ke CleIyeT OTKPBITh MAJIEHbKYIO XUTPOCTh (PM3UKOB, KOTOpasi MO3BOJISIET UM
3aMacKMpOBaTh JKMBOM IIPOLIECC POCTAa MACChl TEPMHHOM «YCKOPEHHE», KOTOPOE HE HMEET
HUKAKOTO OTHOILIEHUS K M3MEHEHHIO CKOPOCTH BO BPEMEHH, K YEMY INPUBBIKIM BCE HOPMaJbHBIE
mou. Ilo c1oBOM «yckopeHue» B Ipoleccax Ha YCKOPUTENSX YacTUI MOHUMAIOT poCHm Maccol
gactuilpl [9..ctp.24]. Tlpu 3TOM «yCKOPEHHH» HW3MEHCHHS CKOPOCTH Pa3TOHSIEMOW YaCTHIIBI
IIPAKTUYECKHU HE MPOMCXOAUT, HO YacTULa MPHOOpeTaeT CBOMCTBO IJILITH B CBETOHOCHOI cpefie.
Tak 3a cIOBOM «ycCKOpeHHE» (QHU3UKU CHPATAIU pa3BUTHE >KUBOTO MpOIEcca, OCHOBY €ro
BO3HUKHOBEHHUS U3 MEPBOPOJHON maa3Mmel. Llenbio co3ganust yckoputenei ObLIO kKejlaHue y3HaTb,
Kak ycTpoeH mup. Ho, ocHOBBIBasich Ha HapagurmMe «KOCHOTO0» BEIECTBA, yU€HbIE HE CTAaBHUJIU
nepes coboil 3a1ady pacKpbITh CyTh KMBOW MaTepuu. Ecnu HeT 1enu, To BOMpoc 0 pOXKACHUH, O
pOCTe MaTepUaNbHOTO TeJla U HE MONY4YHJI pacKpbiTus. Takas Touka 3peHus yBena (pU3MKOB OT
MPEKPACHON NepCHEeKTUBbl MO3HATh J>KUBYIO IMPHUPOAY, 3aBeja B TYNHK «OTHOCHUTEIBHOCTH U
MHHUMOTO BPEMEHN».

B skcnepumeHTax ¢ 1uia3Moi, BO30YXIEHHON JBYMsI KOT€PEHTHBIMHM Jy4aMH JIa3epoB,
BBEJICHHAsl B HETO YacTHUIla pacTEéT, MpeBpaIlaeTcs B ApyTryro GopMy, HaX0/sICh HEPA3phIBHO BHYTPHU
nH(pOpMalMOHHONW BOJHBL. [Ipy 3TOM CryCTOK JJIEKTPOHOB TMOIJIOIIAET SHEPTUI0 BOJHBI U

JocTHTaeT 00JaCTH HEBO3MYIIIEHHOM IJIa3Mbl, TJIe BCE €IIé CIIOKOWHO. 3a 3TOW BBIPOCIIEH Maccou



47

DJIeKTPOHHOE HAY4YHOe H3aHue
«MexayHapOAHbIH JJIEKTPOHHBIN )KYpHAJI. Y CTOHYHUBOE PA3BUTHE: HAYKA M IPAKTHKA)
www.yrazvitie.ru BhImL. 2 (19), 2017, ct. 3

JIEKTPOHOB (OPMHUPYETCSl «KUIIbBATEPHBIN» CIe/l, KyAa CO CTOPOHBI COCEIHUX OOKOBBIX 30H
YCTPEMIISIFOTCSL JJIEKTPOHBI IIJIa3MbI, CTPEMSACh BEPHYTh €€ B HEUTpalbHOE COCTOsAHHME. BO3HMKaeT
I1a3MeHHasi 00KOBast BOJIHA, COTPOBOXKIaeMasi BO3HUKHOBEHHUEM HOBOTO AJIEKTPOHHOTO 3aPO/IbIIIA.

Bbicoko4acTOoTHAs! COCTABJIAIOIIANA BEYIIETO CI'YCTKa BEIPOCLIEN MACChl AJIEKTPOHOB IIPU
BCTpeYe ¢ HEBO30YKIEHHBIM yYaCTKOM ILIa3Mbl BO30YXIaeT e€, Ho0yxkias K epecTpOeHUI0 CBOEH
CTPYKTYpbl ~aJleKBaTHO IIOJIYYEHHOMY BO30YXIEHHIO. OTOT CrYCTOK MpPOJOXHI JOpOry
MOCTEYIOMEMY, U TOT TMPOXOJUT IO 3TOMY YYacTKy O€3 CONpPOTHBICHHUS, BCTPEYAET HOBYIO
o0acTh HEBO3OYKIEHHOM IIa3mbl, BO30OyxkmaeT e€, m Bc€ moBTOpsieTcsa. Pacrymmii crycrtok
3JIEKTPOHOB TNPOKJIAJbIBAET cebe Iopory, Liar 3a IaroM MOANMUTHIBAETCS CO CTOPOHBI OOKOBOM
IIJIa3MBbl, BOCCTAHABJIMBAETCA 10 UCXOJHON BEJIMYMHBI U CHOBA BTOpPraeTcs B IUIa3My, COXpaHss BCE
UCXO/IHBIE MapaMeTpbl Bo30YxaeHus. TouHO Tak *e JBMXKETCS M HEpBHBIN MOTEHLMAN JeHcTBUS
BJI0JIb HEPBHOTO BOJIOKHA, MOKPBITOTO MUEITUHOBOM 000710UKON. B Orojn€HHBIX OT MHENINHA MecTax
BOJIOKHa HCpBHLIﬁ HMITYJIbC BOCCTAHABJIMBACTCA OO0 IICPBOHAYAJIBHOI'O YPOBHA W HPOAOJIKACT
IBUKCHHE K HEHPOHY MaMATH. Tak MOBTOPAETCS MHOIO pa3 Uil OJHOIO M TOrO K€ MMIIyJIbCa
HEPBHOT'O BO30YXK/IEHUS.

PoxnénHple  nazepHbIMM  JlydaMH, IUIQ3MEHHBIE  BOJIHBI  CO3JAOT  YCKOPSIOIIEe
JNEKTPUYECKOE T0J€ BAOIb OCH PACHPOCTPAHEHUS BOJHBI, U PAJUAIBHOE DIIEKTPUYECKOE IIOJIE,
MOJIIUTHIBAOIIEe ITOT Iporiecc. EcrecTBEeHHBIH kKBOI npoliecc, Kak, BIIpoYeM, U J1ro0ast peakius,
MPOUCXOJAT B YCIOBMSAX, Korja TpeOyercs JONOJIHUTENbHbIM HCTOYHUK MHUTAHUSA, JaXe MpU
YCIIOBUU BBIZIENIEHUS TEIJIa B XOJ€ peakiuu. Baoas ocu pacrnpocTpaHeHHUs] BOIHBI (hopMupyeTcs
KaHaJI U3 MOJOKUTEIBHO 3apsyKEHHBIX HOHOB, OHM HE MEPEMELIAIOTCS BMECTE C BOJIHOM, OCTaBasACh
Ha MeCTe, BBICTPOMBIINCH B JIMHUIO I10 Ilepefade «IOTeHIMana aeucTeus». [Iponecc mpoucxoaur
[IPY HAJIMYUU BHELIHErO MOCTOSHHOIO MAarHUTHOTO I10JIs, KOTOPOE MEPIEHAUKYISPHO OCH KaHaJIa.
[ToTOK yCKOpSIEMBIX 3JEKTPOHOB CO34AET CBOE MArHUTHOE IIOJIE, KOTOPOE B3aUMOJACHUCTBYET C
BHEIIIHUM T10JIEM, GUKCHPYS TIOJIOKEHUE HAPABJICHHOTO PAaCIPOCTPaHEHUsT BOHBI HH(OPMAITHH.

31ech YETKO peaau3yeTcsl OJIMH U3 TJIaBHBIX IPUHIMIIOB PaCIpOCTPAHEHUS KHUBOTO MOTOKA!
CIIEAYIOIIMNA OJHOTHUITHBIA CUTHAJ MPOXOJUT O€3 CONMPOTUBIICHUS BJIOJIb OCH JBM)KEHHUS BOJIHBI
3)1€CB TaKxe 4ETKO BHUJCH OAWH U3 I'NIaBHBIX IIPU3HAKOB KHUBOI'0 ITPOIECCa - pOCT MaCChl BEIICCTBA
KakKk pe3yabTaT OT CKPCIIMBAHHA IOCTOAHHOIO M IHNEPEMCHHOIO MArHUTHBIX l'IOJ'IeI\/’I, JaroIux
6e30mopHOe BpallleHHne pacTyIlel Macce BEIIeCTBA M YCKOPEHHOE JIBUKEHUE TI0]] YIJIOM K BOJIHE Ha
e€ rpedHe.

Tak curHan MHQPOPMALMOHHOTO BO30YXKIEHUS B BUAEC HH)XKEKTUPOBAHHOI'O HMITYJbCa

AJICKTPOHOB C 3HEprued mopsaka 75MaB MOXeET cOpMHUPOBATH CTYCTOK JJIEKTPOHOB MAacCCOM [0
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1000M»aB. Bech mporiecc 04YeHb YYBCTBUTEIEH, OCOOCHHO K MPOIOIKUTEIHHOCTH HMITYJIbCA
BO30YKJIeHHsI JIa3epHBIX Jiyyeil. B xuBOM KosebaTenbHOM mpolecce JUINTENIbHOCTh aKTUBHOH (a3bl
BO30YKJICHHsI BCEr/la KOPOTKas, SHEPTrUYHAasi, CTPOTO HalpaBjeHHas. B yCIOBHIX 3KCIiepUMEHTa C
IJIa3MOM TIPOJIOIKUTENBHOCTD JIa3epHOro mmmynbca He mpesbimana 10%cek.(0,1Hc), 4T0OB He
CIIBUHYTb C MECTa MOHBI aTOMOB, BO3JEHCTBYs TOJBKO Ha 3JEKTPOHBI IUIa3Mbl. D(P(HEKTUBHOCTH
pocTa MaTepuanbHOM (GOPMBI B IIIa3MEHHOM Cpe/ie 3aBUCUT OT 4aCTOThl BO30YK1a€MbIX UMITYJIbCOB
U OT COOCTBEHHON YacTOTHI KOJeOaHUN TaHHOW OOJACTH TUIA3MBI, TJ€ TMPOUCXOINUT 3TOT MPOIIECC
YCKOPEHHOTO pocTa. DTa YacTOTHas M30MpaTelbHOCTh OTPAHWYMBACT BEIUYMHY NpHOOpeTaeMoin
SHEPrUU OT BOJIHBI B IUIa3M€ PACTYIIMM TEJIOM, HE HCKa)XaeT caMOM BOJIHBI, YTO IO3BOJISIET
CYIIECTBOBAHHUIO MHOroo0pasuio (opM XKMBOH Marepuu (COOJIIOJEHHUE YCIOBUS CYNEPIO3ULIUH),
o0ycinoBiuBasg uX AupdepeHIuanuio U CHelUaIu3altio 10 UCIOJHAEMbIM (QYHKIUSAM B €IUHOM
COILIMYME M3 MHOTHUX JKUBBIX (POPM.

Tak, HanpuMep, B paccMaTpUBAEMOM 3KCIIEPUMEHTE C AJIEKTPOHHO-WOHHOMU IIa3MOil ¢ eé
COOCTBEHHON YacTOTOMH 1012Fu, BO30YX AUl e€ Ja3epHbIil JIyd ¢ 4acTOTOM 10Ty, co3maér
JIEKTPUUYECKOE MOJie HaNpsHKEHHOCThIO 100 MIJUIMOHOB BOJIBT Ha CAHTUMETp, YTO I103BOJIET
BBIPACTUTH 3JIEKTPOHHYIO Maccy B OJIMH TPUJUIMOH 3JIEKTPOH-BOJIBT. B mpakTuueckoil cutyauuu
KUBBIX IIPOLIECCOB OrpaHWYEHHE Ha MPUOOPETEHHWE BHEUIHEH SHEpPruM, WM CHUXKEHUE J0
MUHUMyMa CBO€H BHYTPEHHEW DSHEpPrUM B JUHAMHUKE CBOUX JEHCTBUH B YCIOBHSIX CpENbI
NPOXKUBAHUS, JOCTHraeTcs COIVIACOBAaHHOCTBIO JEHCTBMM Tena M BOJHBI HHGpOpMalMH, B
pe3oHaHCHOM B3auMojencTBuU. C OJHOW CTOPOHBI, BOJIHa MHGOpPMAIMU TOAJIEPKUBAET POCT
MaTepuaabHOW (popMbl, a, ¢ APYrod CTOPOHBI, (opMa MaTepuu XpPaHUT HH(POPMAIMIO BOJIHBI,
MPOSIBJISISL CBOMCTBO BOCCTAHOBUTENSI MH(OPMALIHH.

Ocobo crnenyer oOpaTuTh BHUMaHME: BCE JKUBBIE  BELECTBEHHBIE  CHUCTEMBbI
B3alMO/ICHCTBYIOT C BOJIHOM BO30YK/I€HHUS 10T HEKOTOPBHIM ONTUMAJIBHBIM K HEH yIJIOM. DTOT yroJl
o0ecrnieunBaeT MOCTOSIHHO MPUCYTCTBYIOIIEE BHEIIHEE MarHUTHOE 110J1€ (BHELIHUI pa3yM), KOTOpoe
OpPUEHTUPYET OCb MarHUTHOI'O TOJIS TeJa, KOTOPOE ¢ HUM B3aUMOJEHCTBYET. DTOT OUEHb Ba)KHBIN
MOMEHT JKHUBOTO IPOLIecca CBA3aH CO CIUPATBHBIM JIBUKEHHUEM BOJHBI HH(POPMAILIUU OTHOCUTENHHO
CEeHCOpHOH 0005104k (hopMbI BemlecTBa. Ecian yckopsiemble 2JIEeKTPOHBI B MJIA3MEHHOM YCKOPHUTENE
JBUKYTCS TIOJT YTJIOM K OCH PaclpoCTPaHEHUs BOJIHBI, TO OHH JOJDKHBI IBUTAThCS ObICTpPEE BOJIHBL,
yToObl OT He€ He OoTcTaTh. lIpM HaIMYMKM TOCTOSHHOIO MArHUTHOTO TOJS, JIEHCTBYIOIIETO
NEPIEHAUKYIIIPHO OCH PAaCHpPOCTPAHEHUsI BOJIHBI, JEKTPOHBI OYAYT 3aHHMAaTh MOJOXKEHUE IOJ
HYXKHBIM yIJIOM, 4TOOBI COBEpIIAaTh MepeMelieHus B (a3e ¢ BOJHOM M Yepnarb €€ SHEepruro, 4To

CIIOCOOCTBYET pOCTYy MAacChl BemiecTBa. [Ipw TOM cam 3JEKTPOH 3aTpaydBacT CBOCH DHEPTUU
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3HAQUUTEJIbHO MEHbIIE, €ro Hec€T BojHa. Jlajee Mbl yBUIMM, YTO KJIMH CTaul NEPENETHBIX MTHI
YMEJO MOJb3YETCS ’TUM YHUBEPCAIIbHBIM CBONMCTBOM.

Bcest BTOpast monoBHHA JIBAIIaTOTO BEKa O3HAMEHOBAJAach B (PM3MKE MOIIHBIM Pa3BHUTHEM
YCKOPUTENCH YaCTHIl Pa3HOH KOHCTPYKIHH. KakIIblii HOBBIM YCKOPUTEH 00CIaN PEIIUTh IIaBHYIO
3aJlauy HccleAoBaresel - MOHATh YCTPOMCTBO MHpPA, OOBSICHUTH MPOUCXOXKICHHE )KUBOW MaTepuu
U3 «HEXXHUBOTO» BemiecTBa. [10cKobKY OTHOIIEHHE K MUKPOMUPY OBLIO U OCTA€TCs KaK OTHOILIECHHUE
K «HEXHBOMY», TO pe3yibTaTa HE IOJIyduJaoch. UenoBeK HayKu HE YCIIOKauBaics U BCE Oouee
YBEJIMUYMBAJ MOIIHOCTh YCKOPUTENEH, Ha/lesACh, YTO MpoOJieMa JOJKHA PELIMTHhCS MMEHHO 4epe3
MOIIIHOCTh MHCTPYMEHTa ucciiefoBanus. Co3allu caMblii MOIIHBIN U OOJBIION CBEPXIPOBOASIINI
CylepKoJaiiep, ¥ MoJIOILIH K MpobaeMe IPOYHOCTH KOHCTPYKIIUU AJIEKTPOMArHUTOB U OMOPHBIX
KOHCTPYKUUK yckopuTens. Pemienne mpoOieMbl 1000BOM aTakoil SBHO HE MOIYYUIIOCH.
CBepXMOLIHbIE ANEKTPOMAarHuThl pa3pylIaIich HE3aBUCUMO OT IPOYHOCTH MaTepuana uX 0OMOTOK
Y BEJIMYUHBI UX COIIPOTUBIICHUS.

B CHIA nblTanuck ONpeaenuTh MAaKCUMAJIbHYK) BEJIMYMHY MArHUTHOIO TIONsA B
ANEKTPOMArHUTe, CO3/1aB BCTPEUHBIM B3pBIB C BHEUIHEH CTOPOHBI OOMOTKM B MOMEHT IMOJa4H
MIMKOBOTO HAMNpsDKEHUs, HaJesch yAepkKaTb OOMOTKY OT paspyuieHus. Ilpuumna paspymeHus
AJIEKTPOMAarHuTOB, UX OOMOTOK, B OOIIMX dYepTax Oblga MOHATHOW. Jleno B CaMOMHAYKLUH, B
HaBE/IEHUM BCTPEYHOTO TOKA 3a CYET CBOETO K€ MarHUTHOro mossd. Yem Oosble cuila TOKa B
OOMOTKE 3JIEKTpOMAarHura, TeM OOJibllle BEJIMYMHA MAarHUTHOTO MOJs, HO IpPU 3TOM B OOMOTKE
MHIYLIUpOBajach OOJbIIasi 3JIEKTPOJBMIKYILAS CHUJIA, CO3JABaJiCi BCTPEUYHBIM TOK, BO3HMKAa
MTOH/IEPOMOTOpHAs CHUJIa, U 0OMOTKA B3phIBAJIACh.

IIpyHUIUIINATBEHO TOXAECCTBEHHO IPOLECCY B IUIA3MEHHOM YCKOpPUTEIE IPOUCXOIUT
KQKIBbIA JKUBOM IIPOLIECC, BPALEHUE U IUIABAaHUE IJIAHETHOIO Telda OTHOCUTENbHO (COJHEYHOro
BeTpa, 0e30MOpHOe BpallleHUE (PEPPUTOBOTO CTEPXKHS B CKPEIICHHBIX MOJSAX, a Takke A(pQeKT
TUTaHTCKOTO MarHeTOCONPOTHUBIIEHUS, U, KaK 3TO HE MOKAXKETCs CTPaHHBIM, (OPMUPOBAHUE CTau
nepenérHelx nTHll B ¢Gopme kiauHA. Cras NepenéTHhIX MNTHI[ — 3TO PEATbHbIH 3KOHOMHBIN
JBHKUATENb TI0JIETA B BO31YXEe U KOCMUYECKOT0 IIaBaHusA. PaccCMOTpUM 3TOT MEXaHU3M IIOJIETA.

3.2. ®opMHUpOBaHUE NOABEMHOI CHIIBI U TSATH KJIMHA MePeIETHON cTau NTHI

KpynHble nepenéTHble NTHUIIBI, TaKUE KaK T'yCH, KypaBiH, Jiebeau o0pa3yloT npu mnepenére
KJIMHOM KWJIBBAaTEpHYIO BOJIHY. Jl0 CHX MOp MHOTMX YAMBISET OOJbIIas CKOPOCTh MOJETAa MTHIL
OpPraHM30BaHHBIM MOPSAKOM B (QOpMe KIHMHA, YAMBISIET M TO, KaKUM 3alacoM CHJI JIOJKHBI
o0JanaTh NTUIBI, YTOOBI COBEPIIMTH TAKOW IIUTENbHBIM mepenér. Bricoko nerar Hax obnakamu,

r7e TeMieparypa MuHycoBas (Ha BeicoTe 10 kM Temmneparypa MuHyc 50 rpagycoB), a CTau NTHIL
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nopoi jetsaT Ha 8 — 10 kM BoicoTe. Cekper Takoro npoduiis mojaéra B TOM, YTO KaKJaas MTUIA B
MoJIéTe BUJIUT BCE MPOCTPAHCTBO BIEPEAM M CBOIO JIMHUIO KJIMHA, o0pa3ys OT OJHOrO B3Maxa
KpbUIaMH JIBa BHUXpPs MPOTUBOIOJIOKHOTO BpaiieHus. [lpu cuHXpoHHOM B3Maxe Bced cram (C
y4€TOM OJMHAKOBOI'O PACCTOSIHUS MEXAY NTUIAMHU BIOJIb KJIIMHA) 3TH BUXPHU KaK «IIUKJIOHBI» U
«AQHTULUKIOHBD 00pa3yloT (PPOHTAIBHYIO BOJIHY, KaK BOJHY JABJICHUS C MPOJOJIBHBIM TEUECHUEM
BJIOJIb KJMHA (BJIOJIb TPABOM ¥ JICBOH CTOPOHBI), TO €CTh IO YIJIOM K HAlpaBiCHHUIO MOJETA, OT
MOCJEAHEW NTULBI B CTOPOHY BOXaka. Bo)kak JIETUT HA OCTpPUE JBYX CXOISAILIMUXCA TEYCHHM.
Kaxxnas mruma JeTHT MOJ OJHUM U TeM Xe YIJIOM K 3TOMYy (DPOHTAILHOMY TEUCHHUIO, a BOXKAK
OLLYIIAET PUTM MOJETA OT KAXAOW M3 JIBYX IOJIOBUH KiuMHA. OH peryiaupyer OJHOBPEMEHHBIN
B3Max KpbUIAMHM BCEH CTal CBOMM KPUKOM, a MTHUIBI €My BTOPSAT CBOUM KPUKOM Ha CTaJHUH
(dbopMUpOBaHUsI KJIIMHA U B MOMEHTBI KOPPEKIIMH B MOJIETE.

Ecin kakas-To NTHIa TOJETHT YyTh OBICTpee W OOTOHHWT BOJIHY, OHa HE IOJyYUT
YCKOpEHUsI, TOTOK BIOJIb (PpOHTA 3aTOPMO3UT €€, U OHA BCTAHET HA MECTO, Ha T'PeOCHb BOJHBI
JABJICHUS1, HAIIPABJICHHOT'O O] YIJIOM K TPAeKTOpHUU 1oy€Ta. Ecu nTuna 4yTh OTCTaHET, TO MOTOK
noAToNKHET e€ oOpatHo. [Ipu 60IbIIIOM OTCTaBaHUU MTUIA OKAKETCS B TypOYJICHTHOM IOJIe, K OHA
oTCcTaHeT OT cTau. [lepeneTHbIe NTUIIBI JIETIT MO/ 3BYKH KYPJIBIKaHbs, U BOJIHA JaBICHUS HECET UX
Briepén. TpeOyercss TONBKO TOJAEPKUBATH CYIIECTBOBAHWE OTOM BOJHBI CHHXPOHHBIM
B3MaxMBaHUEM KpPBUIbEB, 3aTpauuBasl MpH ATOM Mano cBoux cui. CummerpuuyHas gopma crau
o0nasaeT aCHMMETPUYHBIMU TPOIECCAMU B KaXKIOW BETBH KIUHA: nmMuysl J1€80U 6emsu 8UOsm
MOILKO 11€8YI0 NAHOPAMY NPOCMPAHCMEA U CE0I0 TUHUIO KIUHA, d NMUYbl NPAGOL 8€MEU — NPABYIO
naLopamy u c8or JuHulo Kiuxa. Boxkak BUIUT U TO, U apyroe. [lo-Buaumomy, Kaxmas U3 JIBYX
BETBEIl KJIMHA BO3IJIABJISIETCS CBOMM BOXAKOM, a BO TIJlaB€ BCEM CTaW JIETUT TPETHMl BOXKAK -
[JIaBHBIA BOXKAK CTaH.

Tak cummeTpuyHas 1Mo Gopme cTast ITUIL UMEET B CBOEM COCTaBE HECUMMETPUYHOE TEUCHUE
Bo3ayxa. Crneayer mpencTaBisTh, UYTO CTas — OTO €IWHAs JUHAMUYHAS, YIIOPSIOYCHHAS
CTpyKTypHasi (hopmMa u3 OONBIIOTO YKCIAa WHAMBUAYAIbHBIX >XKMBBIX NTUIl. Kak W Bce >XKUBBIE
MOCTPOEHHUSI, CTPYKTypa CTau MOXO0Xa Ha CEThb, B Y3JIOBBIX TOYKAX KOTOPOM pacrojiararoTcss Ha
OJIMHAKOBBIX PACCTOSHUAX JPyr OT Jpyra MNTUIBI KaK TEHEepPaTOpbl BHXPEBBIX 00pa30OBaHMIA,
paboTaIMIKMX B OJJHOM PUTME. DTH BUXPHU BO3/IyXa 3aMOJHSIOT IPOCTPAHCTBO BAOJb IEMTOYKH TITHII,
CO3/1aBasi TOJBIKHYIO HH(OPMAIIMOHHYIO CpPEAy MX COBMECTHOH NesTeNnbHOCTH. B 3TOl cpene
BO3HHUKAET Oeryias BOJIHa, BJIOJIb (PPOHTA KOTOPO MO YIIIOM K HAMpaBIECHUIO MONIETA TOSBIISETCS

TCUYCHHUEC BOS,HYHIHOﬁ Macchl. Tak cTas HaYHMHACT KHUTh CIWHBIM OpPraHu3MoOM CO CBOMM PHTMOM
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KHU3HU, CO CBOEM HMH(OPMAIIMOHHOM Cpelod U aBTOMAaTHYECKUM PEryJupOBaHHUEM pPHUTMA, YTO
00BEIMHSET BCEX B 3aMKHYTYIO CUCTEMY YETKO 0(OpMIICHHON (hOPMBI KIIHHA.

Kak ¥ B mja3MEHHOM YCKOpHUTEJNIE YaCTHULl, B3aUMOAECUCTBUE C BOJHOM IPUBEJIO K POCTY
Macchl MaTepuanbHOi (popMmel, (OblIa OHA MTHULIA B UHIUBHUIYAJIHHOM IOJETE, MOSIBHIIACH CTasl, U
TO >X€ B HHIUMBHUAYyaJdbHOM TosiéTte). HecmoTps Ha OONBIIYI0O CKOPOCTh JIBXKEHHUS CTau,
MPEBBIIAIONICH CKOPOCTh OJUHOYHOM NTULBI, (opMa KIMHA COXpAHSETCS U HE PacChIIaeTcs.
Otcroga NpoucTeKaeT OTBET Ha Bompoc, noyemy CoslHEe4YHasi CUCTEMa WM TaJJaKTUKHU COXPAHSIOT
cBoU (OPMBI JITUTEITHHOE BPEMSI — OHU JKHMBBIE CHCTEMBI C YETKO HAJKECHHBIM PUTMOM >KU3HU
CBOMX 3BE3IHBIX 00pa3oBaHUl, KaXJ10€ U3 KOTOPBIX KHUBET CBOCH MHIWBHUIYAIbHOU KM3HBIO, HO
BCE BMECTE 00bEIMHEHBI eJMHBIM HH(OPMALIMOHHBIM TOJIEM.

Ha navanpHOM cTaguu oOpa3oBaHMs KJIMHA MHOTZIA OTPHIBAOTCS (TpU OONBIIMX pa3Mepax
cran) (pparMeHTHl U3 JOBOJBHO OOJBIIOTO KOJUYECTBA MTHI], M BOOYHIO BHIHO, KaK TPYAHO UM
JIOTHaTh CTPEMUTENIBHO YAAISIOUIYIOCS CTPOMHYIO (QUIypy TpEYyrojbHOM CTau, KOTOpas He
OCTAHABJIMBAETCS U MPOJOJDKAET JeTeTh. OTOPBABILASACS YaCTh KOHIIEBOM BETBU KIIMHA COXPAHSET
CBOH CTpOil, YTO TOJBKO MOMUYEPKMBAET NPUUYMHY OTphIBA OT yAalsitouierocs kiumHa. Yamie Bcero
OTOpBaBIIAsACAd 4YacTb OJHOIO «pyKaBa» KIMHA (opMHpyeT CBOMl HeOONbIION  KIMH
HECUMMETPUYHOU (QopMBl. 31€ch MBI OTMEYaeM HEYCTOMYMBOE COCTOSIHME CTaW, JOCTUTIIEH
MpeAeNbHOro pa3mepa e€ «wmacchl». llprunMHa OTpbIBa B CTae NTHUIl OYEBHIHA - H3MEHHIIOCH
paccTosiHue MeXAy COCeIHHMHU MTHIIAMU, 000pBaliach CBSI3b MEXKIY BHUXPEBBIMH MAacCaMU PSIOM
JETAUUX TTHUII, TOSIBUIACH apuTMusl. [109TOMY BaKHBIM MOMEHTOM B COXpaHEHUHU (HOPMBI )KUBBIM
BEUIECTBOM  CIYXXUT  HEOOXOJMMOCTb  COXpaHSATh  pAcCTOSHUE  MEXKIYy  CHHXPOHHO
B3aMMOJCHCTBYIOIMMHU CTPYKTYPHBIMH JJIEMEHTaMH, TI€HEpUPYIOUIMX BHUXpH. B ocHOBe Bcex
B3aMMOJICHCTBUI JIEKHUT CHOUPATBHBIM NpoQuib KaHajga CBSI3M M YETKas COIMIACOBAHHOCTH
JEWCTBUM.

N3roToBuTh anmapar TpeyroiabHOM (opMBI (THMA JETAIOMEro KPhlIa) HA OCHOBE NMTHYLEH
CTau BIIOJIHE BO3MOXHO U JIJIs1 KOCMUYECKOTO IaBaHus. [ 1aBHOE, MOHATEH caM MPUHLMII T0ETa, a
nanee — JeN0 TeXHUKU. JIOMONHAET 3TOT NMPUHIUN (HOPMHUPOBAHUS MONETA (TIJIaBAHUS) JTBUKHUTEIH
MaMCKOro yKa.

3.3. PeanbHbIii IBUKUTEIb MAiCKOI0 KyKa

Bompoc o monére Maiickoro ’xyka O CHX IOp BBI3BIBAET MHOI'O BOIIPOCOB: IIOYEMY OH
JeTaeT, €cClIM €ro aj’poJuHaMHKa He TIO3BOJSET 3TOro cnaeiarb? B mpupoae 3emiu Kyku
pacnpocTpaHeHbl TOBCEMECTHO, X OTPOMHOE KOJIMYECTBO U pazHOoOpa3ue, U OOJBIIMHCTBO U3 HUX

JIETAIOT WM CMOTYT JIETaTh B YCIOBHUSAX XOPOIIO npocpemozo 6030yxa. Ha puc. 5 mpencraBiena
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dotorpadus MaHCKOTO >KyKa C pacCHpaBICHHBIMH JKECTKUMHU KpPBUIbSIMH, TIOJI KOTOPBIMHU

pacmosoKeHbl MATKHE OBICTPO BUOpUPYIOLINE MPHU NOJETE KPbUlbsl. KyK TOTOBHUTCS B3JI€TATh.

C TOUKM 3peHUs COBPEMEHHOMN a’pOIMHAMUKH XKYK JIETaTh HE MOXKET. A OH peajbHO JIETAET,
U XOopomo JseraeT. ['py30omonxbEMHOCTh KyKa IOpasUTelIbHA — OH CIIOCOOEH MOJHMMATh |
nepemeraTs B nojiére rpy3 B 850 pa3 Gosbie Macchl caMoro kyka. Cam jKyK BECHT BCErO OKOJIO 7
rpamM.

Bce coBpeMeHHBIE OIBITHI IO PACKPBITHIO IPUYHHBI TAKOTO (heHOMEHa He apHUIIUPYIOTCS, U
pe3yNbTaThl MHOTOYHCICHHBIX HCCIIEAOBAaTENe HE M3BECTHBI IIMPOKOH OOIIECTBEHHOCTH, TaK
BEJIMKO KeJJaHWEe YUEHBIX OBJIAJIETh CEKPETOM aHTUTPABUTALUU. A MOXKET ObITh, YTO U TOBOPUTH-TO
HE 0 YeM.

HobGenesckuit naypear P.Kyn B 1954 romy caenmam OTKpbITUE — B YCIOBHUSX
yIbTPa(UOIETOBOTO M3TY4YEHUSI XUTHHOBBIE HAJIKPBUIbS MalCKOro jKyka MpHOOpETaroT CBOWCTBA
noiynpoBojHuKa. Ho 310 Mano yero gaér uist noHuManus camoro noséra. KyH Ha3Ban Malckoro
’KyKa XOpOIIeil MOJeNbI0 AaHTUTPABUTATOPA, HO OOBSICHEHHE HE OTYYHIIOCh.

Ha mmxkueit wactn tema Y XyKa MHOTO IIIéTO'—IeK-BOJ'IOCKOB, HUrparoaux poJjib CTaTUYCCKUX
Pa3spAIHUKOB AJIEKTPUUECKUX 3apsaoB. Ha BOrHyroil (BHYTpeHHEH) CTOpPOHE Kpblia XKykKa

oOHapyKeHbI OTBEpCTUs, CHAOXKEHHBIE BoJockamHu (puc. 6). 3a cu€r yero nerart xyku? Kak oHu

(hopMHUPYIOT TOABEMHYIO CHITY?

Puc. 6. OTBepcTHsI HA HUKHEI MOBEPXHOCTH BOTHYTOM YaCTH KECTKOI0 KPbLJIa )KyKa



53

DJIeKTPOHHOE HAY4YHOe H3aHue
«MexayHapOAHbIH JJIEKTPOHHBIN )KYpHAJI. Y CTOHYHUBOE PA3BUTHE: HAYKA M IPAKTHKA)
www.yrazvitie.ru BhImL. 2 (19), 2017, ct. 3

Cekper nonéra *yka MOXHO IPUOTKPBITh, IPOAHAIM3UPOBAB €r0 BO3MOKHOCTh CO3JaBaTh
3aTpaBOYHbIE BHMXPH, KOTOpbIC, MOANUTHIBASACH IMOTOKOM BO3JyXa CO CTOPOHBI, CIOCOOHBI K
OBICTPOMY POCTY U OOBEIMHEHHUIO B CIUIOIIHYIO BOJHY JaBieHus. Jl0CTOBEpHBIM sIBIIsETCS (aKT
HAIMYMS Ha Opromke kyka 18 IpIXxaTenbHBIX OTBEPCTHM, PACIONOXKEHHBIX B JiBa psijga mo 9
OTBEPCTUH B OJHOM psAy, CUMMETPUYHO BIOJb Opromka (cM. puc. 7). bpromko cocrout u3 8
YJICHUKOB, BJIOJIb KOTOPBIX YETKO BUJIHBI J1BA PEOPHIMIKA (pEOpa MKECTKOCTH) U OTBEPCTUS JIbIXaJell

HacekoMoro Ha Opromke (16 oTBepcTHii) U 1Ba HA TPYIH.

' Hankpeinse

— Tpetsa-—
napa Hor

HAeixansiie
Puc. 7. Maiickuii :)kyk

OT npIxarenbHBIX OTBEPCTUN BHYTPH Tella )KYKa UAYT TPYOOUKU-TPAXeH TPAHCIOPTUPOBKH
KHCIIOPOJa BHYTPb Teja. Tpaxeu OKYTBIBAIOT BCE BHYTPEHHOCTH HACEKOMOIO TaK, 4YTO OH
CTAaHOBUTCS MOXO0XKMM Ha BO3AYIIHbIM map. [1os€r oCHOBaH Ha MPEOJOJEHUH CUIIBI TPAaBUTALAH.
Urobsl €€ mpeonosieTh, HY)KHa MOAbEMHAs CHJIA, aHAJIOTM4YHas MOABEMHOM CuHie a’pocrara
(BO3IyLIHOTO 111apa), MOCKOJBKY, UMesl KpbUIbs, YK HE CIIOCOOEH pa3berarbcs, 4TOOBI KpBLIbsS
cozzianu 3Ty cuiy. Jla u cama gopma Kpblia He TOAUTCS JUIsl CO3[aHUs MOAbEMHON CHIIBI 3a CUET
CKOPOCTHOT'O Hamopa BO3AyXa. MeXaHu3M CO3JaHus TMOJbEMHOM CHJIBI JKyKa TaKoul xKe
MIPUHLHUIIAAIIBHO, KaK U y KJIMHA CTau MEepPeIETHBIX NTHULL.

JKyK IBIIIUT BO3yXOM, HO HE PTOM, a Yepe3 JbIXajblla - OTBEpPCTUs B Tene Opromika. [lepen
HayajoM MoJIETa YK CTOMT Ha MECTe, M HEKOTOpOoe BpeMs JejaeT IIyOOKHH BIOX, HaKauMuBaeT
MSITKMMH KPBUIBIIIKAMHU BO3yX BHYTPh TeJa, PaCIpaBUB MEPE] ITUM JBa XUTHHOBBIX KpbUIa. XKyk
HAIOJIHAETCS BO3JYXOM KaK BO3IAYIIHBIM Imap. 3areM OH, MOJA0OHO MY3BIKAaHTY JYXOBOI'O
WHCTPYMEHTA, PEryJUPYET NOTOK BBIABIXaEMOI'0 BO3yXa OTKPBITUEM TEX WJIA UHBIX JAbIXATEIbHBIX
OTBEPCTHIA, u3 KOTOPBIX TEHEPUPYIOTCS napuuraibHbIe BUXPHU-3aPOJIBIILIHN
I[TPOTUBOIIOJIOXXHOI'O Bpamenus. Bo Bpemsi BbIIOXa W3 OTBEPCTUH napamu POXKIAKOTCA
BUXPHU BO3/yXa, KOTOPbIE OBICTPO PACTYT 3a CUET MPUTOKA BO3/1yXa OT pabOThl MATKUX KPBUIBIIIEK.
Buxpu npoTuBOmonoxHoro BpameHus (MO TUIy IUKIOHA W AHTUIUKIOHA) CIIOCOOHBI OBICTPO

00bEeTUHATBCS, POPMUPYS CHCTEeMBI. 1107 XUTUHOBBIMHU KPBUTBSIMH (HAAKPBUIbS) co31aETCst PPOHT
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JaBJICHUs, U JKyK B3JIETAeT, YIpPaBJsAs IMOCPEICTBOM HEPBHON CHCTEMBbl HAlpaBlIEHUEM MOJETA
reHepanueil Tex WIM MHBIX BUXpEH M3 OTBEPCTUH OpIOIIKa, M3MEHSASA TeM CaMbIM HaIlpaBICHHE
BEKTOpA TATH.

Uro-T0 1mogo0HOE MPOUCXOMUT B TEXHOJOTUU MOJHATHS KaMEHHBIX INbIO THOETCKUMHU
MOHAXaMH, UCIIOJIb3YIOIIUX OOJIBIINE TyXOBbIE HHCTPYMEHTHI.

B Mugonorun usBectHa seraromas Iuargpopma AnomnonHa 'mnepOopelickoro, rae cam
ATIOIUIOH M300pak€H C MY3BIKQJIbHBIM WHCTPYMEHTOM — JIMPOW, SIBHO HE AYXOBOW MHCTPYMEHT.
Bo3MokHO, uTO Tu1aThopmMa UCIOIB3YET TOT JK€ MPUHIIAIT BO3AYXOIUIABAHHSI, YTO U MOJET KYKa.

3.4. YHuBepcaabHblil NpuémM (popMUPOBaAHUSI AHTUTPABUTALUM

B o6uem citydae siBieHue aHTUTPAaBUTALIMU MPOSIBIISCTCS B IBMKEHUM, B TEUCHUH, B POCTE WU
B BHJE MOJIETA, B MEPEMEIICHUH OTHOCHTENILHO MaccuBHOTrO Tenma. Cama mo cebe cuiia rpaBUTAINN
nposiBIsieT celsi, U Bce €€ (DUKCHPYIOT B BHUJIE YCKOPEHHS CBOOOJHOTO MaJCHUS] MAaIbIX TeNl Ha
MIOBEPXHOCTh MaCCUBHOrO Tena. [TonéT nTuibl CBOAUTCS K TOMY, YTO OHA ITOCTOSTHHO MaJaeT Ha 3eMIIIO,
4TOOBI 3TOr0 U30€XaTh, OHA B3MAXUBAET KPbUIAMU, M CO3/1aET BUXPEBYIO CUCTEMY OKOJIO CBOETO Tela,
KyJla YCTpeMJISieTCsl TTOTOK Bo3Iyxa ¢ mepudepnu. [laBnenue pactér cHusy, W nruia Jetut. Hamo
CO3/1aBaTh (3apO’KAaTh) BUXPHU MPOTUBOIIOJIOKHOTO BPAIEHUS, YTOOBI TPEOA0JIETh TPABUTALIUIO.

BenuunHa cuiibl rpaBUTalMU IPONOPLMOHAIBHA MPOU3BEIEHUIO MACC TEJl B3aUMOJEHCTBUS
U OoOpaTHO MpPOMOPIMOHATBbHA KBAJApaTy pAcCTOSHUS MeEXAy ILeHTpamu ux wmacc. Ilonér
OCYILIECTBIISIETCS 3a CUET MOAJEPKAHUS PEKUMaA HEBECOMOCTH, €CJIM 3TOT PEXKUM MPEKpaIaeTcsi, TO
U MOJIET 3aKaHYMBAETCS, JEeTaTeIbHBIN anmnapar (Wi KyK) npusemisiercd. C NO3UIUK 3BOJIOLUU
CHCTEM B KOCMOCE, Jito0asi Macca BelllecTBa 00pa3yercs 3a CUET MOCIIE0BAaTEIBHOTO psiaa (ha30BbIX
IIPEBPALLCHUI COCTOSIHUS BELIECTBA.

Urto0b!I copMHPOBATIOCH BELIECTBO, CIIOCOOHOE IUIaBaTh B CBETOHOCHOM MaTtepuu, TpedyeTcs
TPU COCTABIISIOIIUX: UHDOPMAYUOHHBIE MAMPUYBL 8000POOA, CREKMP INEKMPOMASHUMHBIX 0JIH KAK
UCMOYHUK UHpOpMayuu, u YOmoHHas cpeda KaK UCMOYHUK dHepeuu numanus eewjecmea. Beé 3to B
KocMoce ecTb. MHpopmanmonHas marpuiia BoA0po/ia, UCHONb3Ys 3JEKTPOMarHUTHbIE U3JIy4YeHUS B
BUJIE BOJIH CBETOHOCHOW Cpebl, HAUMHAET CTPOUT aTOMbl XMUMHUYECKHUX BEIIECTB B COCTaBE
cBeToHOCHOW Marepud. C  ypOBHS AJIEKTPOMAarHWTHBIX W3Ty4eHUH (POTOHHAsT CcyOCTaHIUSA
IpeBpallaeTcs B IJIa3MEHHOE COCTOSHME, 3aTeM B ra3000pa3Hoe, >KUAKOE M TBEPIOE COCTOSHHE.
Kaxmoe cocrosHue BeliecTBa CIIOCOOHO COXpPaHATh caMo ce0si Onaromaps ympaBIIeMOMY
KosiebaTeabHOMY IpoIieccy, IlaBas BHYTPH CBETOHOCHOM Cpe/bl, KOCMUYECKOT0 OK€aHa SHEPTHH.

Bce namuHapHble WK yCTOSIBIIMECS TOTOKH, OOpallaeM Ha 3TO BHUMaHHE, (pOPMUPYIOTCS

U3 OTACIBHBIX anpeﬁ IMPOTHUBOIIOJIOKHOI'O BpalICHUA, GYI[B TO CaMa JJICKTpOMAarHuTHasA BOJIHA,
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ITOTOK 3JIEKTPUYECKHX 3aps0B, UM IOTOK BOJBI, BO3AYyXa, IOTOK apTepUaIbHON KPOBU YEJIOBEKA.
[ToueMy BO3HUKAIOT TpoONUYECKUE IUKIOHBI Ha 3emie? B mosce skBaropa (IPOCTPAHCTBO MEXKIY
JBYX TPOIIMKOB) M3 HEJAp IUIAHEThl T€HEPUPYIOTCSI BUXPEBBIE CTYCTKHM SHEPIUHU, NOCKOIbKY 3eMIIs
ABJIAETCS JUIONBHON CTpYKTypol. Cienbl 3TUX BHUXpEW BHUIHBI KaK CHUHONTHYECKHE BUXpU Ha
MOBEPXHOCTH BOJ| OKEAaHOB, BO3JyIIHbIE TPONMHMYECKHE LHUKIOHBI, a BbIIIe, B HOHOC(hepe
dbopMupyercsi HOHOCpEpHas aHOMAJIUS KOHIIGHTPAIMM JJIEKTPOHOB — OYEHb Majas HX
KOHLIEHTpaLU.

Honubl B y3/lax KpPUCTAIUIMUECKOM PEIIETKH CIIOCOOHBI COXpPaHATh CBOE YCTOMYMBOE
MOJIOKEHUE, OHU IUIABAIOT B CTPOTO OMpEAeNEHHBIX MeCTax 0e3 KaKUxX-MuOo KECTKUX CBA3EH, HO
IIPU 3TOM OHHU MOCTOSIHHO KOJIEOJIOTCS, UTPAlOT POJib BUOPATOPOB WJIM HArHETaTeNeld PHEPruu B
o0muii (0000111eCTBIEHHBIN) TOTOK BCEX HOHOB. PexuM cTporo onpeaenéHHOro moaoKeHus: HOHOB
U HUX CHCTEM 33JaéTCsi CTPOro YIOPSJOYEHHBIM CIHEKTPOM 3JIEKTPOMATrHUTHBIX  BOJIH,
B3aWMO/ICVCTBYIOIIHNX C BEIIECTBOM.

bnaromapss STOMy CBONCTBY BHYTPH KPUCTAIMYECKMX U OHOJIOTMUYECKUX CHCTEM
CYLIECTBYET OOIIasi HUPKYJIALUS MOTOKOB, SBJSIONIASICS SHEPrOMH(POPMAIIMOHHON LUPKYIALUEH,
3aMKHYTOM B o00meMm KoHType. IlosToMy siBIeHHME aHTUIPAaBUTALIMKM YHHUBEPCAIbHO, OHO
pacnpocTpaHEHO IIOBCEMECTHO, BCE MaTepHaJIbHblE Tela JABWXKYTCS, WIM TEKyT, JIETaloT,
BpaIalOTCsl BOKPYI CBOEH OCH U JIETAT MO OpOHTE, KOJIEOIIOTCS OTHOCUTENBHO IPYTUX Tel Ha
obmeM (oHe CBETOHOCHOHM Marepuu. be3 cBeTOHOCHOI cyOcTaHIIMM Bce 3TH MPOLECCHl MPOCTO
HEBO3MO>KHBI.

SlB/leHHe AHTUIPAaBUTALMM — OTO SBJICHHE JKUBOTO IIpoIEcca, MPEMsITCTBYIOLIEE
0€CCMBICIIEHHOMY TPaBUTALIMOHHOMY CXaTHIO. YHUBEPCAJbHOCTh AHTUTPABUTALIMU IPOSBISAETCS
MIOBCEMECTHO B CJIEYIOIEH MOCIe0BaTeIbHOCTH COOBITHIA:

- Cozmaércs 3amac 2HEpruu (aKKyMyJsTop) s (OpPMHUPOBAHUS BUXPEH-3apOJIBINICH U
BOJMTEIH PUTMA, CBSI3aHHBIN ¢ TPOrpaMMOil IBHKEHUS (pOcTa U pa3BUTHS).

- Co3aétcst BBICOKOYACTOTHAA 3aTpaBKa (ceMsi) B BUJE ABYX BHXpeil POTHBONOJI0KHOIO
BpaleHus, GopMupyercs HenpepbiBHas ux renepanus. Ilpumep, ConHie reHepupyer aBa BUAa
aTOMOB BOJIOpoJa (OPTO W TapaBoAOpoa) ceMu THUMOB (mo crektpy CBera), utoro 18 marpwuil ¢
y4E€TOM JEUTEPHS U TPUTHSL. Y JKyKa TO e 18 IpIxasien Ha Tene, CaydaiHo JIU 3T0?

- B 3T0 MecTo 3apoXkacHMs BHXpEW HarHeTaercs HMCXOAHBIN [1JIsi TBOPEHHS] NMOTOK
IHEPIruM, OH Pa3HbII U Pa3HOTo TUIA BUXpel (BoJa, BO3AYX, GOTOHHAsS Cpesia).

3apoblllid — BUXPH HAUMHAIOT PACTH C YCKOPEHUEM, PE3KO yBEINYUBAECTCS 00BEM JaHHOTO

npoctpancTBa. Hampumep, mpu TBOpEeHHHM IOTOKA KpPOBM M3 BHUXpEH KpOBM, DPACTYIIUX W3
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3apoJbIIIEBbIX BHUXpel ycTbeB TebOe3us B JIeBOM IHpeacepand, O0bEM BHXped MIHOBEHHO
yBennuuBaercs Ha 300%. Co3naércst MeCTHOE HapacTaHUE JIaBJIEHUs, BO3HUKAET NOJbEMHAS CUJIa
U TAra B CTOPOHY AapTEepUH, BO3HMKAET HAIPSDKEHHE, CO3/JaéTCs HAlpaBICHHBIM BBIXOA, U
(bopMupyeTcs CiupalIbHBIN BpAILAIOIIUICs TIOTOK KpoBH B apTepuu [12, 13].

- Putm co3pmanus 3apogpiiiell — Buxpeil (3TO BOAUTENM PUTMA) MOAJNEPKHUBAET PUTM
HENPEepbIBHOIO JKUBOTO 1OTOKa. [IoaTOMy cepalie — 3TO HE HAacocC, a MECTO 3apOXKICHUs OOIbIINX
BUXpEil U3 3apOJIBIIIEBBIX BUXpeil ycTheB (Tpadekyn) Tebesus [12, 13]. U motomy Bce BUXPU KPOBH
— 3TO a/IPECHBIC MOCHUIKH MO MPHHAIICKHOCTH B HY)KHOM MecTe B Hy:kHOe Bpems [11]. HepBHblit
MOTEHIMA JAEUCTBUS OT BO30Y)XIEHMsS 4yBCTBUTEJIBHOIO opraHa (peuenrtopa) mepenaércs 0e3
MCKa)KEHUS CMBICIIA BO30YXKAECHUS BJIOJb HEPBHOTO BOJIOKHA, MOKPHITOIO MUEIMHOBOIN 000JI0UYKOM,
POXO/IS Yepely aKTOB BOCCTAHOBJICHUS 110 TaKOM ke TexHosoruu [15, ¢.331-340].

Takyto e posib UTParoT U OrPOMHBIE MarHUTHBIE BUXPU B SKBaTOpUaabHOM mnosice ConHIa,
3apoKJaeMble U3 MalbIX BHXpel — Bce BUXpU axkTUBHOCTH CONHLIIA HMEIOT aJpecHoe
npeHa3HauCHHe, [T KaKI0H ITaHeThl — MHAWBUIYaIbHBINA BRIOpOC sHepruu [114, ¢.179].

AHaJloTM4YHOE sIBJIEHHME BO3HUKAeT B HMOHOc(hepe 3eMiau NpU HEoOJyMaHHOM pa3orpeBe
noHochepsl MOHOCPEPHBIMU PAAUOJIOKAMOHHBIMU cTeHnamu Tuna XAAPIL. Wwmnynecer —
3aponpiin Buxper PJIC 3akuraroT JIoKanbHbIE «3BE3BI» B IUIa3Me HOHOCHEPHI, U (HOpMHUPYIOTCS
OTpPOMHbIE OTHEHHbIE BUXPH, (110JJ0OOHBIE SBJICHHUIO OOJIMIOB OT MPOJIETAa KPYIMHBIX METEOPUTOB B
IUIOTHBIX ~ CJIOSIX  aTtMocdepsl) OOMUAbl  CABOCHHOW (OpMBI, NPUMEPOM KOTOPHIX  ObUI
Uebapkynbsckuit 6omua 2013 roga. CratucThKa MajgeHUsi CBEPXMOIIHBIX OOJIMIOB MOKAa3bIBAET UX
HCKYCCTBEHHOE IPOUCXOXKIeHUE (00JIMJOMETaHNE IO HA3€MHBIM 00BEKTaM).

[Tockonbky (QpoHTaNbHBIN MOTOK (PpOoHTANIBHOE TeueHUe) GOPMHUPYETCS KaK CIEACTBUE OT
B3aMMOJICHCTBHS BpallAIOIIUXCS BUXpEH, TO caM IOTOK OKa3bIBAETCSl CKPYYEHHBIM B BHJIE
MPOJOJBHON crHpaibHOW NpyKUHbI. CHapyxku (popMmHpyeTcs CTEHKa CIHUPAIbHO 3aKPY4YEHHOTO
KaHajma. PUTMH4YHas reHepalus HMITYJIbCOB B BHJE BHXPEHl COMPOBOXKIAETCS CHUHXPOHHBIM
C)KaTHEeM CTEHOK KaHaja MOTOKa, 4TO co3JaéT 3¢ ¢eKT Hakauyku, MoJOOHBIA HAacocy, MOJOOHBIH
HAKayK{ F€HEpaTOpOB TUIIA Ma3epoB M JiazepoB. Tak ke CKUMaKOTCA KPOBEHOCHBIE COCYBI 3a CUET
MBIIICYHBIX BOJOKOH CIHPATBLHON (OPMBI ¢ HApy)HO# cTopoHbI cocynoB [13]. OTcroa BO3HUKAET
MIPUYMHA apUTMUU pabOTHI cepala.

HarnsaaeiM npumepoM mogo0HOrO JeiicTBa sBISETCS paboTa HAIIero cepiaua, MOJET
KYKOB, TPOSIBICHHE COJHEYHOW AaKTHUBHOCTH B 00JacTH HKBAaTOPHAJIBHOIO TOsica 3BE3bI,
(dopMHpoBaHHE IJIa3MEHHOTO MEXaHM3Ma COJHEYHO-3€MHBIX CBs3€H y Halled IUIaHEeTHl,

(hopMHUpOBaHKE HAIMPABICHHOTO TIOJS HM3ITYYEHUN JIF0O0W aHTEHHBI TEPENAOIIer0 YCTPONCTBA,
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Oe3omopHoe BpalleHHe 3eMJId BOKPYr CBOEH OCH C BBICOYAWIIEH TOYHOCTBIO, JBHIKEHUE
IUTAHETHBIX TeJ 1o opOutam Bokpyr CoHIa.

OKCHEpPUMEHTAIIBHO JIaBHO JI0KAa3aHO, YTO MAarHUTHBIE CUJIOBBIE JIMHUU BOBJIEKAIOT BO
BpalaTeIbHOe BOKPYT HHMX IBIDKEHHE SJICKTPUYECKU 3apsOKCHHBIE YacTHIBI M Tela, (GopMHpYS
CHUPATIBHYIO TPACKTOPHUIO ATUX TEJI IPU OJHOBPEMEHHOM YCKOPEHHOM POCTE UX MAacChI (Beca).

Munnuapipl KOCMUYECKHX TEJl U CUCTEM HACEISI0T KOCMHUUYECKOE MPOCTPAHCTBO, BCE OHU
BpAIAIOTCS, JIETAT B KOCMOCE, U HE COYAapsIOTCs APYT C IPYroM, Kak ObLIO ObI, €CIIM OHU JIETENN B
IIyCTOM IPOCTPAHCTBE IO CIIy4alHbIM OpOMTaM, BO3HUKHYB Cily4yailHO W3 raza u nbuid. OHH
[JJaBalOT  BOINPEKH  MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUHM, IOCTPOEHHOM Ha  CIIy4alHbIX
COYJapeHHUsIX aTOMOB U MOJIEKYJL.

PeanbHO Tena miaHeT U 3BE3/ MIIBIBYT B KOCMUYECKOH cpelie, KAKMMH Obl yXUIIPEHUSIMHU HE
II0JIB30BAJIaCh TEOPHsl OTHOCUTEIBHOCTH, 3alpellas 3aloJHEHHE KOCMHMYECKOIO IIPOCTPaHCTBA
CBETOHOCHOM Matepuei (3pupom mim poToHamMu).

YenoBek Ha OCHOBE MMO3HABAEMBIX 3aKOHOB IPUPOJIbI OBJIAJAEBAET MO X0y CBOEH 3BOIIOLUU
JUHAMUKOMW IJIABAHUSI O TIOBEPXHOCTU BOJBI U B BOJIE, IMHAMUKOM MOJIETA B BO3AYIIIHOM OKEaHe, U
JieNlaeT TepBbIE IIarv MO OCBOEHUIO IJIaBaHUS B KocMmoce. UToObl mijaBaTh, HAJl0 YPaBHOBECUTH
CBOE TMOJIOXKEHHWE B TOM cpefe, IZle XOYeTcs IUlaBaTh. 3aKOH IUIaBaHUS YHUBEPCAIEH M JUISA
IUIaBaHWsl B BOJAE, B BO3AYyXEe, U B KOCMOCE, B CBETOHOCHOHN CIUIOIIHOM Cpele, KOTopas
HeC)KMMaeMas, yrpyras, CIUIOIIHAs U BCIOy TPOHUKAIOIIAs, OyAy4H J1a)ke BHYTPH KaKJIOTO aToma.

Hcropust mopernaBaHusi, BO3AYXOIUIABAaHUS W KOCMOIUIABAHMS IIOKA3bIBAET SBOJIOLIMIO
pa3BUTHS CPEJCTB IUIaBaHUS — OT JIETKUX CYJOB JI0 OIPOMHBIX JIAaifHEPOB, OT KOCMHUYECKOM
NBUIMHKA JO0 OIPOMHBIX Te€J IUIaHET, 3BE31, TajakTHUK. Bce OHM IUIaBalOT Ha OCHOBE
YHUBEPCAJIbHOTO 3aKOHA (DOPMUPOBAHMS MOJBEMHOM CHJIBI M IUIABYYECTH. DJIEKTPOMArHUTHBIE
SIBJIGHUSI KOJIEOATENbHBIX MPOIIECCOB MOJO0KEHBI B OCHOBY BCEX IMOJIETOB U IUIaBaHMs: HAKOIUJICHHE
CBOOOJTHONM SHEPTUH B PUTME KOJICOAHWM M pacxo/ioBaHHUE €€ MO MporpaMme MmaMmsTH. BeriecTBo
BBIPACTaeT W3 OJJIEKTPOMATHUTHBIX BOJH HAa OCHOBE WH(GOPMAIMOHHBIX MATPHUIl BOAOPOAA,
TEHEPUPYEMBIX TEHETUUECKUMU LIEHTPaMH - 3BE3JaMH.

Duepeus oyuu
Poowcoaem obpas muicau.
Ta, 6 ouepeow csoro,
esnus meopum —
Taxoe 3axomn.
Jluws 006poro dywioro
Teopsamcs 6 mupe
Jlobpvie dena.
Tanuna
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