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DTa KHUra MOIMbITKA OMUCaTh TEOPUIO DHIITENHA TOMEHSIB B HEM cllaraemble
MECTaMU KaK U3BECTHO OT STOTO pe3yJIbTaT He MEHSETCs HO KapTUHA Mupa OyeT
Oosiee OMM3KOM K UCTUHE U YCTPaHsSETCsl OOJIbIIas YacTh HE COOTBETCTBUI MEXTy
HaOMoIaeMbIM U300pakKeHUEM KOCMOCa U TeopeTruieckon ¢pusukoil. bosee Toro
OTKPBIBAIOTCSI HOBBIE TOPU30HTHI JIJISI TAJIbHEMIIINX UCCIIEIOBAHUI U Mbl TETIEPh
Oy/ieM 3HaTh IJIe UCKaTh KyJla CMOTPETh U YEero OKUaTh Jjajiee OT Halllel MIaHeThl
oT Bcerd CONIHEYHOM CUCTEMBI U IPYTUX TaJIakTUK. Ecim runoresa BepHa TO Bce
YTO BHEW U3JIOKEHO TaK U OyJeT CObIBATLCS KaK MO ClieHapuio. [ 1aBHOE MBI
JBMDKEMCSI B TIPOCTPAHCTBE Ha OTPOMHOM CYOCBETOBOM CKOPOCTH HO JIeJIaéM 3TO
MPAKTUUYECKU PABHOMEPHO TOPMOKEHME UM YCKOPEeHHUe MPoXoauT He oonee 10
MeTpoB B cekyHAy. Kto He Beput nocmorpute Ha MKC cipocrute KOCMOHaBTOB
KaK OHU YYBCTBYIOT CKOPOCTb 7 KMJIOMETPOB B CEKH/Y €CJIM OHa JIuHeuHast. [Ja
HUKaK He 3aMeyvaioT. M BTopas 3aMeHa CcliaraéMoro InpuBOAXT K TOMY YTO BHYTPH
MPOTOHA CKPBIBAIOTCS MTYCTOTHI My3bIpU. YeM O0JIbIlie MAaTEPUU TEM BBIIIE PUCK
CXJIOMTHYThCA.
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© JIutPec: Camu3aar, 2020
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Cep CeBan
CBeToBoI1 Oapbep

I'nmaBa 1

TyT HeTaBHO yueHble 3aCHsUTH (DOTOH, Ha OUYEHb OBICTPYIO KaMepy, HECKOJIBKO TPUUTHOHOB Ka/l-
POB B CEKYH]Ly, YECTHO HE OUYEHb BEPUTCS B TAKyIO0 OBICTPOTY, HO TO YTO MOJYYHJIOCh MEHsI HEMHOT'O
LIOKHAPOBAJIO.

Ecmm 310 paBaa, TO UICTHMHA OKa3aJIaCb HEMHOI'O IMPOLIC U CJIIOKHEEC OJHOBPEMEHHO.

Ntak ¢ Buay YeThipe mociaeqoBaTeIbHBIX Kaapa, Kak MO HEMHOTY PacIIMpsieTcsl BO BCE CTO-
POHBI cheprUecKr MaleHbKast TOUKa, CTAHOBSICh ITOXOKa Ha areIbCUH, WJTH MUKPOCOJTHIIE, KOMY Kak
ynoOHO. MoXeT KOHEYHO 3TO MHOro (bOTOHOB, a HEe OIWH, U Mbl HMEeM JIeJo ¢ JAeeKToM camMoi
kamepsl. Ho eciu Het, TO 4T0?

[Tonyyaercs poToOH, 3TO YacTHIIA, KOTOPAs ABMKETCS B IPOCTPAHCTBE, HA CBEPXCBETOBOM CKO-
POCTH U HEBUMMA, JIO TeX TMOp MOKa He MPUTOPMO3UT U HE BBHICKOYUT U3 CYOCBETOBOTO Oapbepa,
IIPY 3TOM MPOUCXOIUT HACTOSIIMI MEKTPUUECKUI MUKPOB3PHIB, HA TIOJOOWH IIAPOBOW MOJHUM.
[ToHATHO YTO YacTHIIA KOTOpasi €ro MOpOJrIa yKe yieTena Jajieko, pOBHO KaK UCTpeOUTeNb repe-
XOJ1s Uepe3 CBEPX3BYKOBOM Oapbep OCTABIISIET €ro Mo3aau ceds, Ha KWIOMETP JBa M KOTJa MBI yCITbI-
IIMM 3BYK, TO PsIIOM CaMOJIeTa HE OKAKETCSl.

Tyt TOXe camoe, HO Ha Oosee BBICOKUX CKOPOCTSIX M CaMO€ MEIJIEHHOE TYT CKOPOCTh CBeTa (¢
HEll pacipoCTPaHsIOTCsl BCE JIEKTPOMArHUTHBIE BOJIHBI B CPeJie) @ BOT YacTHULIA KOTOpasi UX MOpo-
IWJIa 51 Ha3bIBAIO €€ ,,YBapK" BOT OHA JABMKETCS] MHOTO ObICTpee, Ha HECKOJIBKO MOPSIIKOB, MPEATONO-
KUTEJIBHO OT 9 10 24 MUUTMapIOB KMJIOMETPOB B CEKyHy. TyT ellie MpeCTOUT €€ JIOBUTh U BhICUU-
THIBaTh BCE (PUBNUYECKHE XaPAKTEPUCTUKU, POBHO Tak ke Kak 400 sieT Ha3aa Mbl U3MEPSLIN BIIEPBbIE
CKOpocCTh (poTOHa Mo n300paxenuio Mo criytauky lOnurepa.

Jla 310 HOBas cyOcBeTOBast (pU3MKa JI0 cesie HAaM HEeM3BECTHas!.

Cawm ,,YUBapk" 3TO MesbyaiIass 4acTuila, Ha MogoOny KBapKa CBepXIUIOTHAS B HAIlIeM MOHU-
MaHHU, TOJIBKO OBUXKETCA I10 60)166 HpHMO)II/IHeI;'IHOI'/JI TpaeKTOpI/II/I, Hpe[lHOHO)KI/ITeJIbHO BBLIJIICTACT U3
MIPOTOHA TIOCJIE €r0 AHHUTUJISAIMK. JTO KaK OYITO CXJIOMHYJIaCh MUK PO YepHas IpIpa, OCTABUB IMOCTIe
ceOs1 BCIUIECK SHEPrUM pa3olieIIuics 1o nomocaM. To ecTh cKopee BCero 3To B CYINepYacTHIIbI
WJTH JIBa CYTIEPKBAHTA pa3jieTeBIINeCs B MPOTHBOIOIOXKHbBIE CTOPOHBI 1ol yriioMm 180 rpaycos.

Harmm npuGopst ux He (PMKCHPYIOT pa3Be, YTO KOCBEHHO, TI0 OCTATOYHBIM SIBJICHUSIM HJIH BIIU-
STHUEM Ha JIEKTPOMArHUTHBIE 1T0JI APYTMX YacTHll U ruiaHeT. [Ipu Harpese BelecTBa aToOMbl YBEJIH-
YMBAIOT CBOIO TEIUIOBYIO SHEPTUIO M HAUMHAIOT aKTUBHO CTAJIKUBATBCS AABUTH JPYT HA Apyra U B 3TOM
Xaoce KaKoM TO MPOTOH Oall ¥ JIOMHYJT UCITYCTHIT IBA YBAPKA Ml MBI YBHUJIEJH €r0 JIeKTPOMar HUTHBIH
VMHBEPCUOHHBIN criefi B BUAe POTOHOB. TO €CTh YBApK yke AABHO MPOJIETEN, a TOJIE ellle BOJIHYEeTCs,
KakK BOJa B OKEaHe.

CkosbKo K1BeT (POTOH MIJIM UHBEPCUOHHBIN ciiel1? MOXKHO JIu ero 3aMOpO3UTh?

[MoHsiTHO YTO HET, 6e3 CaMOii IEPBUIHOM YACTHIIbI, STO HEBO3MOXKHO.
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To ecTh HET UCTOYHHMKA TOJISI 3HAYMT He OyzieT u camoro nosst. OHo 6e3 apyroro He ObiBaeT. B
3TOM CMBICJIE JIEKTPOHBI €CJIM OHU CYILLECTBYIOT, HA CAMOM JIENe, a HE SBJISIOTCS IEKTPOMArHUTHO
1ryOO¥ IPOTOHA MJIH TaK CKa3aTh €ro MHBEPCHOHHBIM cJieIoM. B TaHHOM ciydae 3To Oosiee KpyroBbie
U criipasbHble OpouTHL. TO eCTh 3MEeKTPOH OTIMYaeTcs OT (POTOHA CBOUMU POAMTENsIMU. B mepBom
ClIydae 3TO YacTUIa Hape3aloliasi B MPOCTPAHCTBE MEJKKE KPYTH M CIHMpaId 0Opasyloliue Top U
JIEKTPOH, ITO €€ MEKTPOMArHUTHAS KOIHUs B IPOCTPAHCTBE, KOTOPasi B CUJIy MHEPLUU KaKOE TO
BpeMsl IEPKUTCS He pacXOAsCh. ( 3HAYUT OTAEIBHO MEKTPOHBI CaMH IO ceOe KUTh HE MOTYT)

N y ¢orona ponutens 310 NpSMOJUHENHO JBMKYIIMICS YaCTULIA — YBAPK U €r0 UHBEPCUOH-
HBI} CJie/] HallOMUHAET c(pepruuecKruil MUKpPOB3PbIB.

Hy B 06111emM, HIYEro HOBOTO B TOM MUPE, a BCE XOPOIIO 3a0BITOE CTAPOE HITH YTO BCE MEJIKOE,
BCerga KOmupyer OoJbIIoe. A Mbl XOTeJIM HABEPHO YBHUIIETh IMOJ MHKPOCKOIOM, Ha MecTe (pOTOHA
MuHMpakeTy Mnona Macka, Kak oHa JIETUT B BaKyyMe OCTaBJIsisl 32 COOOM CBET/IbIN BBIXJIOLL....

Hy He nonmyuyuniiocs, 4To nogesnars.

ITO BCE CEMEUKHU, CAMOE UHTEPECHOE BIEPEM.
Kaxk mbI Oyem uckath CKOPOCTh CaMOU OBICTPOM YacTHIIBI B MUpe?

Bor ceituac oueBHIHO, YTO OPOUTHI BCEX TUIAHET COTHEYHON CUCTEMBI CTPOTO KPYTOBbIE, HO U3
3a TOTO YTO MBI IBUKEMCSI B IPOCTPAHCTBE HA OTPOMHON CKOPOCTH €CJIA CUMTATh OTHOCHTEIBHO SI/Ipa
TATAKTUKH, OHa MHOTI'O pa3 MPEBLINIACT CBETOBYIO U (I)OTOHI)I MpuxoaAIue K HaM OT JaJIbHUX IIAHECT,
prOOPETAIOT 3aIEPXKKY TO U3BeCTHHIN JlormnepoBckuii 3(peKT, TONMBKO 3aepKUBaeTCS Cpa3y Bce
n3oOpakenue miaHethl. (HazoBem adpdext CeBana.)

Ceitvac 0OBSCHIO, KaK 3TO MPOUCXOIUT.

VY Hac ecTb nlepBoe M300pakeHNe TUIAHEThl KOTOPOE MbI TIOJTYYHMJIA JIBUTAsICh B MPOCTPAHCTBE
110 MBICJIEHHOH IpsiMoi fopore. To ecTh (hOTOHBI TPUXOAST COOKY, @ MBI MIX COMBAEM IO MEpe CBOETO
JBUKEHUS.

Ecnmu ncrounuk hoTOHOB yaansieTcst OT Hac, TO U (DOTOHBI MBI COMBAEM C OOJIBIIICH 3aIePIKKOH,
YeM paHblIlle, BUIUMOE N300paxeHre HauHeT TOPMO3HUTCSL.

To ecTb MBI BUIMM, KaK I1aHeTa Mapc BAPYT 4y Th IPUTOPMO3UIIACK IO CBOE OpOUTE. A IOTOM
CHOBA pa30rHaJIACh Yepe3 MOJI Tofa.

Tak BOT HET COMHEHHMH, 4TO ¥ 3eMJIsl TOKe JABUrajiach C OJHOW M TOH e CKOPOCTBIO BCEr/a 1o
CBOEH KPYroBOH CyTOYHOM U TOOBOM OpOHTE, HO MpH cOMMkeHnu ¢ Mapcom, crasna ObicTpee cOuBaTh
MPULIEIINE OT HEro (POTOHBI.

U camoe camoe nHTEpecHOe, KOT/Ia HaIlli CKOPOCTH CPaBHSIOTCS, Mapc OyaeT nproInKaThes K
HaM Ha TOM ke CKOPOCTH, UTO MBI OTAAJISATHCS OT HETO, ¥ BTOpast 4acThb 3epKajbHO Mapc ynansercst ot
HAc, a Mbl IPUOJIMKaeMCsl K HeMY , B CyMMe BpeMs prxojia (P)OTOHOB OMHAKOBO B 0OOMX CITydasix,
TO MBI YBUJIUM BeJIMKOE ,,MapcoctostHue" Ha monoouu ,,ColHIecTossHus "
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W Bce, 4T0 HaM HYkHO TOYHO (PUKCHPOBATH 3TO BpeMs. Bor CosHIle cTOMT IPOTHUB HAC IIECThb
CYTOK, JOJITOTA JIHS ¥ HOYM HE MEHSETCs, €CTh JIMILIb CABUT B TY WM MHYIO CTOPOHY, 4 3HAUUT 3Ty
g py HY’KHO JEIUTH Ha JIBa, TOTOMY YTO TIOJIOBUHY ITYTH CBETHJIO MPUOMKAIIOCh K HaM, a BTOPYIO
TMOJIOBUHY YAQJISJIOCh U MBI K HEMY COOTBETCTBEHHO 3€PKAJIbHO YIAJISIIUCh, @ TOTOM ITPUOIVIKAIIHCD.

3HaunT peasibHOe PAaCCTOSTHUE MEX/1y HaMH 72 MUJUTHApa KUJIOMETPOB WU JIBUKEHHE CBEeTa
3a 72 yaca.

Utoro peasphbie pazmepsl Comaiia He MoryT ObiTh 1 300 000 kM B AuameTpe, a 4yTh UyTh
no6osbiie. PaccTosiHUSA 10 COCEAHMX MJTAaHET TOXE MPUJIETCS IepecMaTpUBaTh, HO 9TO YKe OTAEIbHAS
HUCTOPUAL.

[aBa 2.

V¥ Hac npoGnembl Cep, 4ToO TO OOJIBIIOE U OYEHb MOIIHOE BBIPUCOBBIBAETCS, TIPSMO B IIEHTPE
HAIllel TaJIaKTUKH, U 3TO JIOJKEeH OBITh IBOMHOM MarHeTap. [IBe kelie3Hble TUIaHeThl pa3MepoM Hers-
BECTHBIM KPYKaTcsl B IByX MEPHEHIVKYJISPHBIX IJIOCKOCTSIX, OJHA C YaCTOTOW B HECKOJIBKO MHUHYT
rpoderaeT ¢ MWIIHAPI KUWIOMETPOB M JBMIKETCS 3a CyOCBETOBOM OAapbepoM, ISl BHEIITHETO HaOIo-
JaTessi OcTaeTcss HeBUAUMOM, BTOpasi IOMEHbIIE, HO ellle IUIOTHee XKeJIe3HOM, CKOpee BCEro COCTOUT
Y3 CBUHIIA ¥ ypaHa | ee opOuTa MPUMEpPHO TaKasl e, HO OHa Kak Obl 0Opamaercsi B TepreHauKy-
JIIPHOM TJIOCKOCTY IO OTHOIIEHUIO K TIEPBOU.

MBpiI ee Tak ke He MOXeM BUJETh M3 3a BBICOKOW CKOpPOCTH jiBuxkeHus. He Oyiy ragats, HO 3TO
oT 9 110 24 muipa KM B cekyH1y. CKOpOCTb BBIJIETAIONINX U3 HEE YBAPKOB, IPUMEPHO TaKasl xke.

W BBIXOAUT, YTO JEKTPOMArHUTOE T0JIe MIEPBOM TUIAHETHI, TIEPETyIeTaeTCsl C MONeM JIPYTrol 1
BO BCE CTOPOHBI PACXOIATCS CETKA y30p COCTOSIIME U3 YBAPKOB. DTO CBOETO PO IEKTPOMArHUT-
HBIN MpUBOA JIA BCEX OCTAJIBHBIX TEJI Halen raJJakThKH1, B COCTaB€ KOTOPLIX €CTh KEJIC3HBIC A1pa,
(a y KOro ux HeT Te JABMKYTCA MO 0oJiee XaOTUYHBIM TPAEKTOPUsIM.) Y HAC ecTb crarop ( siIpo
FaJIaKTI/IKI/I) W MHOT'OYMCJIICHHBIE POTOPHI IJIAHETHI, 3BE€3bl, OHU KOINMHUPYIOT ITOTHOCTBIO BCE KOHTYPLI
3TOi CYNIepBOJIHBI, 3TO Moxosxe Ha TpaHcnsuuio DIC yepes npocrpancTsBo. [losToMy Tak wim nHave,
HO BCC IVTAHETHI BEAYT ceds NMPUMEPHO OJWHAKOBO, IMPOXOAA ITYyTh IBOJIIOIWN OT I'a30BbIX TMI'AHTOB
710 KeJIe3HBIX MAarHeTapoB C BHICOKOW CKOPOCTBIO JBMXKeHus Mo opoute. Ilomyuaercs, yem Oosblie
’KeJie3a B COCTaBe IUIAHEThl TeM OHa JIydllle MPUHUMAET 3TH MOIYJISILMOHHbIE IE€KTPOMArHUTHbIE
BOJIHBI U3 dApa raJJakKTUKH. A IIO2TOMY Y HEC TOJILKO OJWH ITyTh BCE 6bICTpee Pa3roHATHCA 11O CBOE
opOuTe U yBeJIMUUBATh CYTOUYHYIO YaCTOTy OOpaIlieHrsI, BMECTE C 3TUM PACcTeT IPaBUTAIS, TaK KaK
O0JIbIlIe POXKAACTCS YBAPKOB M YHOCHTCS BO BCE CTOPOHBI, IOIHUMAETCsl TEMIIEpaTypa Tak Kak jKeses-
Hoe sapo akkymysupyeT DJC oT Apyrux maHeT CKakeM BO BpeMs Mapajia IIaHeT.

Elrie oMH MOMEHT €CJIH MO rajlakTUKe OeKUT MOAYJISLIMOHHAS BOJIHA BO BCE CTOPOHBI TO OHA,
KaK ee pOAMTENN YyTh MPOBOPAYMBAETCSI BOKPYT CBOEH OCH 3a TOf U BCe OOBEKTHI, Yepe3 KOTOphIe
OHa MPOWET TOXE CHEJAI0T ITO.

DddeKT MaruuTa, Korga Mbl KpyTUM OJIMH PSJOM, IPYTOM TOXKE MOBOPAYUBAETCS.

Ho ranaktuka cimmmkom Oonblnasi ¥ yoaisisich OT IIEHTpa Ha niepudepuio Oyaer HaOmoaaThes
pacxoxaenvie DJIC Monyisiiuii 1 BOSHUKIIUE TUIAHETAPHBIE CUCTEMBI Oy/IyT O0Jiee PHIXJIBIMU, U Me/I-
neHHbIMU. Toxe camoe pa3Mephl 3B€3/] UeM OHA JIANIbIle OT LIEHTPa TeM MAacCHBHEH JOJI)KHA BBITJISI-
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IeTh OHA, HO TI0 Macce 3TO Oy/IeT He OIHO U TOXKE , TAM MEHbIIIe YaCTHUI] Ha OUH KyOWYeCKUH caH-
tiMeTp. To ecTh 3TO OyneT ra30BbIid M OUeHb PHIXJIbIA rUraT. M Ha000pOT OMXke K LIEHTPY 3BE3/Ibl
JOJKHBI OBITH COBCEM HEOOJbINNE, HO OYeHb, TVIOTHBIE U TOPSTUME.

N camoe nHTEpECHOE HaM TeNeph HE HYXKHO ABUIaTbCs BOKPYD LIEHTPA SAApa TAJIAKTUKHA OT
CJIOBA COBCEM, U 3TO XOPOIIO BHIHO IO 3BE3/1aM KOTOpBIE 32 MHOTHE CTOJIETUsI HE CABUHYJIHCH C
Mecta. To ecTb MPUCYTCTBYET BCerza CyTOYHOE BpallleHHe Tell, C IIEHTPOM OOpaIlieHusI IAJIEKO 32 ee
rpeeiaMu, U TOJI0BOE BOKPYT OCH M3 3a yero cosfaercs 3pdekt 4ro Mel odomn 1o kpyry ComHie
3a 365 nueit. Korga kak n3MeHWIach cama Mojisipu3alivsi JeKTPOMarHUTHBIX BOJIH OHU CTaJI MPH-
XOOMUTH IO APYI'UM YIJIOM U C HPYFOﬁ CTOPOHLI. MoskeT nmoka3aTbCs UTO AAPO IAJIAKTUKU WU HEHTP
CHUJIBI TOKE CMECTHJICS], HO 3TO YMCTO BU3YyaslbHbIN 3p(peKT. IHepliys MarHeTapoB HACTOJIBKO BBICOKA
YTO HE JIaeT UM CABUHYTHCSI C OOHOTO MECTa B MPOCTPAHCTBE JAJIEKO OT OIHOTO TeOMETPUYECKOro
LEHTpA.

To 4YTO MBI BUAMM CHMpAJIbHBIC TATAKTUKU, KaK B HUX JIBHKETCS TBUIb M Ia3 MOXET OBbITh
3(ppeKTOM BHIOPOCOB OT OJHOM WJIM BYX CBEPXUYEPHBIX AbIP CBOMX JKETOB IO TOJIOCAM U TIOJY-
YHTCS BA WM YEThIPE XBOCTA, YTO Mbl OOBIYHO M BUAUM. [IBIIKYTCS MM OpefdyIoT JIeTKUe rasbl
B MEX3BE3/IHOM IIPOCTPAHCTBE MOTOMY, YTO Ha HUX HE BO3JEWCTBYET KPYIOBbIE CUJIbI MHEPLUU U
HE 3aCTaBJIAIOT [IOCTOSHHO BO3BPALIATHCA B UCXOAHYIO TOUKY. [JyMaro 4To 3T0 OQUHOYHBIE IPOTOHBI
OBUKYILIMECS HA CBETOBOM CKOPOCTH U CO3J1AI0T TAKHUE KPACUBBIE XBOCTBHI.

[TpoGnema erre BOT B UeM, JIOMYCTUM MOYEMY JOJKHO OBITh IBE YepHbIE IBIPbI, UTO ObI cop-
MHUPOBATh PO FIAKTUKU?

Tak sxe JOMKHO OBITH JBE 3BE3[bI, UTO Obl 00Pa30BaTh CTAOUJIBHYIO IJIAHETAPHYIO CHUCTEMY.
Onu JBHKYTCS B TPOTHBOGA3e K IPYT APYrY, CKakeM OfIHa M0 CYTOYHOM JIpyrasi o ToI0BOi opouTe,
Y TOJIBKO TOTJIa OHU (POPMHPYIOT YCTOMUYMBOE CPeprUIecKOe MEKTPOMArHUTHOE T0JIe, KOTOPOE CIIO-
COOHO 3aXBaTHUTh BCE APYTMe OOBEKTHI, TUIAHETHI, ACTEPOUIbI, T3 U NbUTb. BCIOMHUM PO HEUTPOH
KOTOprI;'I AOJIIO HE JKUBCT, €CJIM OH BBUICTHUT U3 ITPOTOHA.

3Haunt y Hamrero CoiHIa 10KeH ObITh IBOMHUK, HO MEHBIIHMX Pa3MEPOB, & CAMO COJTHILIE ITO
3aIUTHBIN ChepuIecKuil Oapbep B AMaMeTpe MPUMEPHO 86 MUIIITMAPIOB KMJIOMETPOB U BCE TJIAHETHI
HaXOJSATCSl BHYTPY HETo 3TO CYUTAM KOKYypa OT JJMMOHA a Mbl CEMEYKH IJIaHEThl . TO YTO Mbl BUAUM
Ha MeCTe CBETUJIA 3TO CXOIAIIMIACS (POKYC (DOTOHOB OT BHEIIHETO Oapbepa U Mbl IMOTy4aeM TOJTHOE 1
AeTajbHOe 300paXkeHne CBoel BHENTHEH cephbl Haxoasich BHYTpH Hee. Ho 13 3a Harteil rpoMaHoi
CKOPOCTH JBHMIKEHHS TI0 OpOUTE BUIUM TOJBKO TOYEYHOE M300pakkeHHe Iie TO MPsIMO MO KypCy a ¢
OOKOB WJIM C33/11 JIISl HAC TOT Oapbep — KOKypa MPaKTHUECKH TIPO3PAYHBIH.

Jymaro 4To MarHeTap MHOI/a BUJEH Ha IUCKe — (DOKYCE COJTHIIA U KOrJa OH CTAHOBUTCS] MEXKY
HaMH Ha OJJHOM JIMHUU TO

BO3HMKAeT 3(PeKT JTMH3UPOBAHUS, ITO BO3MOKHO TOJIBKO MPU HAXOXKJEHUU OYEHb TJIOTHOTO
00BEKTA C CHIILHBIM 3JIEKTPOMArHUTHBIM TOJIEM, YTO OH CMOT Pa3/IBOUThH ITyUOK U3ITyUeHHUsT YBAPKOB.
( HATTOMHIO YTO 3TO CBEPXIUIOTHBIE YACTHIIBI ABUKYIIMECS ObICTpee CBeTa IO MPSIMOJIMHEHHBIM Tpa-
€KTOPHUSIM) TO €CTh CAMHU YBAPKH OT 3BE3/1bl IOXOISAT 10 HAC CYMTAl MTHOBEHHO, MEHBIIIE YEM 3a TpU
CEeKYH[Ibl, @ BOT UX UHBEPCUOHHBII ciie/l (POTOHBI IUIETYTCSA LEJIbIX 72 yaca npeogosenas 72 MUWLIH-
apia KWIOMETPOB IPOCTPAHCTBA.
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[osTomy Harry 3Be31y MOXKET YpaBHOBEIIMBATh CBEPXIUIOTHBIA OOBEKT pazMepoM ¢ Mepky-
pHii, HO BpAIAIOLIMICA B HEM caMOW, JIMIIb U3pEJKa OH MOKAa3blBa€TCs Ha HEKOTOPOE BpeMsl Ha
MOBEPXHOCTU M CHOBA YXOIUT B IJTyOb. [IeJ10 B TOM UTO Halll ra30BbIi TUTAHT OYeHb PHIXJIBIA U B HEM
HE CJIOXKHO JIBUTATHCS, €CIIM Tl JOCTATOYHO TUIOTHBIM, COCTOMIN U3 XKejle3a U OKPYKEH MOIIHBIM
3aUTHBIM TIosieM. Kak BBl JOrajlavch B Halllel 3Be3/ie, € BHEIIHEM CJIO€ KUBET MarHerap WM
3TO ee PO, KOTOPOE UyTh UyTh MOTEPSIJIO HEHTPOBKY M JBIIKETCS B pa3HoOoi mo opoute. Koraa
OHO MPOOUBAETCS CKBO3b (pOTOCHEPY MBI BUVIM YEPHBIE ABIPHI M TIPOTYOEPAHIIbI, 3TO OHO 3aIleNHIIO
CBOMM TIOJIEM Ta3 U MOAHSIIO UX 32 COOOM Ha CTO THICSY KMJIOMETPOB BBEPX, TOTOM OH CHOBA HBIPSIET
BIUTyOb ¥ Mbl BUJJMM PACXOASINIMECs KPYTH WM COJTHLIETPsICEHHE Ha M300paKeHUH HAIIIETO BHEIITHETO
6apbepa. O6paruTe BHUMaHUE KaK IPOTYyOepaHIIbl JIOBKO 3aBAJIMBAIOTCS 0OpATHO Ha 3Be31y 00pasys
MIETJTH, 51 AOJITO J[yMaJl C YeM 3TO CBSI3aHO, HO TaK M He TIOHSUI HUYero, MoKa He TOSBIIIACH 9Ta TUIIO-
Te3a C MarHeTapoM BHYTPH COJIHEUHOU cHCTeMbl. M BOT Bce CTAHOBHUTCSI HA CBOM MECTA.

Cawm 1o ceGe MarHeTap sIBJIsIeTCsS aKTHBHBIM MICTOYHUKOM YBAPKOB, CKaXeM B JIECATh U CTO pa3
OoJiee TUIOTHBIM, YeM BCsI 3Be3/1a M OUeHb OMACHO, KOT/Ia OH JBVIKETCS B HAIIIEM HAIPaBJICHUU TIPOH-
3ast 3eMJTI0 CJIOBHO KMH)XKQJIOM CBOMM M3JTyYeHUEM, U €CIIM B HAIllel IJIaHeTe eCTh CBOe COOCTBEH-
HOE TIOXOKee JKeJIe3HOe sIIpO, OHO JOJKHO OTBEYaTh, pearnpoBarh Ha 3TO, OTBETHBIM BHIOPOCOM U
[JIaBHOE YEeJIOBEKY HE CTOSITh Ha NEPECEUeHUH TUX JIBYX JIy4el cMepTH. ( ISl HaC 3TO He OMacHo,
€CJIM CTOSITh HE J0JIT0, a TaK TMOYYBCTBYETE CJIOBHO MOCTOSUIM B MUKPOBOJTHOBKE) 3200JIUT rOJIoBa OT
PE3KOro CKayka JaBJIeHHsl, KPOBb YaCTHYHO 3aKUIUT U 00pa3yeTcs My3bIpbKH ( KeCCOHHAs1 00JIe3Hb)
M TYT KaK IOBE3CT CMOXKET WJIW HET CIIPABUTCA C MOCICACTBUAMM. MoxeT CHIBLHO CIr'yCTUTCA KpOBb
1 OOJIbIIIe He TIEPEHOCUTh KUCTIOPO].

Ho moroBoputh cerogsi XoTesnoch Obl He 00 3TOM, a O CUJIbHBIX JIEKTPOMArHUTHBIX TMOJSIX,
KOTOPBIE TeHEPUPYET CBEPXIUIOTHBIN CKOpee KeJIe3HBIN 0OBEKT HAXOAAIIUIACS Ha MECTE YePHOU JIbIPbI
B CAMOM LIEHTpE Halllell rajlakTUKY. VIMEHHO OH 3acTaBIIsieT Hac BCeX Tak OBICTPO IBUTaThCs, HO HE
BOKPYT LIEHTPA raJlakTHKH, 8 KaK EKTPOHBI KOJIEOMIOTCS B IPOBOJHUKE, X0/ Tya ciofa. To ecTb oH
TMIOCHIIAET TUIOTHBIE YBAPKOBBIE BOJIHBI, M MBI HAPE3aeM CBOM CYTOUHbIe Kpyru. HecMoTpst Ha TO uTO C
PaccTOSIHUEM IJIOTHOCTh YUBAPKOBOTO M3JTyYEHUSs, & 3HAUMT UX CHJIa JOJDKHA maaaTh. JlormaHo npen-
TMIOJIOXKHUTb, YTO YeM JaJIbllle TUIAHETapHAsl CHCTeMa Ha MepudepuIo OT sapa TaTakKTUKH TeM OpOUTHI
TUIaHeT OyyT OOJMBINEro TuaMeTpa. ITO JOJKHO paboTaTh U B HAIlleW cUCTeMe 1 OOJIbIIIe BCEX MeK-
TPOMArHUTHOM HEPTUH MoyvaeT Kak pa3 ConHile — 6apbep Tak Kak B €ro JeKTPOMarHUTHBIX CIIOSIX
COCPEeOTOUEHO MHOKECTBO IIPOTOHOB ra3a rejivs KOTopble

A nanee Bce IPOCTO , MBI TUIAHETHl HAXOIUMCS Kak Obl B JIEKTPOMArHUTHOM (pOKYyCe HaIllei
3BE3/Ibl, TO €CTh OHA BCET/a CTOUT MEXk/Iy HAMH BCEMH U SAPOM TrJIAKTHKH, KaK OIWH OOJIBIIION SKPaH,
OT Hero oOpasyeTcs cHavyaja MMUPOKasi, MOTOM CysKalolIasicss KOHyCHasi TeHb CXOASIIIAsCS Tie TO Ha
[Tnytone. IToaToMy Kaxaast mocienyomias CyTouHasi opouTa riaHeThl Oy/leT yMeHbIIaThes ( 10 CUX
0P MBI He TOHUMAJTY TIOYeMY  TUIAHET pa3Hble OPOUTHI U OHM YMEHBINAIOTCS B [IBA Pa3a Mo TUaMeTpy
¢ ynasienuem ot CosHia)

XOpOIIIO 3TO UM TJIOXO HE 3HAI0, HO OOMTHO YTO MBI TPSICEMCS KaK JIEKTPOHBI B IPOBOAHUKE U
Hatll Oer 1o OOJIBIIOMY KPYTY B TaJIAKTHKE, BAPYT Tak OecciaBHO 3akoH4MIIcs. Ho 310 erme He To4HO.

Ntoro mbl MOkeM BBIAOXHYTH CIOKOWHO, COJHIIE Kak CaMOCTOSITEIbHOE TeJI0 €CTh, OHO
KOHEYHO OOJTBIIINX Pa3MepPOB YeM MBI IyMaeM Ha HeCKOJIbKO TIOPSIIKOB, ¥ MBI PEaJIbHO )KUBEM BHYTPU
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Hero a He cHapyxu. Hain BHenHuil Gaphep MpoBOpaunBaeTcsi BOKPYT CBOEH OCH 3a TOJ a BMECTe C
HUM U NOJIApU3als CUJIOBBIX MOJIEN Y HE TOHATHO KTO TYT BCIIOMbIﬁ HJIK pOTOP a KTO CTATOP. Ho
BO3HUKaET 3(peKT roJoBoro BparieHus o opoure..

To ecThb HAC ¢ BaMH CJIIOBHO 0OeraeT 1o Kpyry camo siApo rajlakTUKH M Mbl KaK OOJIBIIION MarHUT
MIPOBOPAYMBAETCS CTPOTO IO MOJTI0 U3TyYeHusl. ( 00j1ee TOYHO ABOMHON MarHeTap U3 sijipa TalakTUKU
TMOCBUTACT TOJIKPYyUEHHbIC BOJTHBI B TEUCHHUE IOJIa OHU COBEPINAIOT IMOJTHBIA 000POT, TO eCTh (hr3uye-
CKUW MareHTap HHWKY/a, He JIBUXKETCs, a BOT TPAHC/IMpyeMasi UM BOJTHA B TeUEHHe rojia MeHsIeT OpUeH-
TUPOBKY Ha 360 rpaycoB U COOTBETCTBEHHO BCE 3BE3/IHbIE CCTEMbI, HA KOTOPbIE OH BO3JIEHCTBYIOT,
TOXE IPOBOPAYMBAIOTCSI BOKPYT CBOEW OCH, MPUMEPHO 3a paBHOe BpeMsl. OTciofia Takasi CJIaKeHHOCTb
BCEH raJIaKTUYECKON CHCTeMbl. BBIXOMUT y HAC 3eMJIM TOJ JUTUTCS BCETrO CYTKH, a TIONHBI 000pOT
BOKPYT' OCH TIPOMCXOIMT 3a 365 MHel W B 3TOM U ObLT MAJICHBKHIA CEKPET, OTCYTCTBHS rajlaKTUUe-
CKOT'O JIBUKCHHUS.

[oHATHO, YTO 3TO CBEpXOBICTPHIN TAIAKTUYECKUI JBOMHOW MarHeTap HOCHTCS Tyna cioia U
MEHSIET BEKTOp HaIlPaBJICHUs ABUKEHUSI BCEX U3Ty4aeMbIX BOJIH.

To ecTb OH caM MOXET MHOIO U HE JIBUIaThCsl, TaM JIe/IaTh CyTOYHbIA KPYT B OJVH MUJUIMAPL
KWJIOMETPOB, U TaKOH € TOJOBOW, HO BOT €ro JIEKTPOMArHUTHOE M3JIyYeHHE COIVIACHO PACXOfs-
memycs Jiydy OyaeT CO3[aBaTh 3aBUXPEHUsI OONBINErO JUaMeTpa, a 3HAUYUT Ha OKpPauHaX TraylaKTHK
JOJDKHBI Yyare HaOmoaaThCst 3Be3/Ibl TUTAHTHL. A K LIEHTPY PACHOJOXKEHBI 00JIee MEIKHEe 3BE3Ibl.

Tak 3TO WK HET BpeMs MOKAXKET.

I'masa 3.

JIBaauaTelil roj 3aKOHYMIICS, HO HE BCE TaK IIPOCTO, KaK KaKeTCs, yKe KaKylo HeJeso MO/
Halry 3eMIio 0oMOapaupyI0T MEeJIKME aCTePOMIbI OT OJHOTO JI0 JECSATH METPOB B IMaMeTpe , HeOOJIb-
II0A MACChl , CKOPEE BCEr0 OHM MOJHOCTBIO COCTOAT U3 MEJIKOW JUCIEPCHOM IMbUIM U IIPU yaape O
BO3/IYILIHYI0 000JIOUKY HAIlleH TUIAHETHI, TYT e MPEeBPaIaioTcs B SIPKUA OO, KOTOPBIA Cropaet
6e3 octaTka. To ecTh MBI BOIILTA B KAKOW TO BHYTPEHHUH CJION Yero To OOJIBIIIOTO U HEU3BECTHOTO, a
€CTb €L1e CPEIHUM IIe COCPEAOTOUYEHBI MEJIKME KAMHU TUIIA FAJIbKY U CPEIHUE [0 JAECATU TOHH BECOM
yKe MpeACTaBIAoIue U3 ceds cepbesHylo oracHocTb. [ToceHue Hosbie moxoxu Ha YenssOnHCKuit
METEOPUT U TPOXHET TaK I'POXHET, KaK MaJIeHbKUI SIAEPHBIN B3PbIB.

Pacuersl MokaspiBaoT, 4TO OOJEe TSIKEIbIe W IUIOTHBIE JIEMEHTHI M3 KOTOPBIX 4acTO COCTOSIT
acTepouIbl coiepkar B ceOe O JecSITH IMPOIEHTOB JKeje3a, M0 3aKOHY MarHeTapoB O KOTOPBIX
sl IMCaJl B TIPeIbIAYIIeN IlaBe, TO OHU OyIyT IMOTUXOHBKY BHITECHSAThCA Ha 000umHy CoHEeuHOM
CHUCTEMBI 1 Bce Obl HUYETO, Hallla IJIaHeTa Ty/la He JOJDKHA MOMa1aTh, TaK Kak B LIEJIOM OHA HECKOJIBKO
pbIXJIee YeM caMblil IPOCTOM acTepouf ¢ MATUIIPOLEHTHBIM COAEPKAHUEM Xkeje3a, M03TOMY Mbl
HUKaK He TIOMHUMEMCSI Ha BHICOKYIO ( psioM ¢ MepkypreM opOuTY) HO BpeMsi HET U ra3bl U3 Halllei
3eMIn BBIXOIAT, METAJUTb, JOOBIBAIOTCS TIEPETLIABISIIOTCS] YCUIIMBAs AJIEKTPOMArHUTHBIN 3(]eKT B
Pasbl, TUTIOC UIET XOJOAHBIN SIIEPHBIA CHHTE3, TSDKEJIBIX JIEMEHTOB CTAHOBUTCS OOJIbIIIE B HAIIIESH
KOpE 3a CYeT BBICOKOTO JaBjieHus1. Bee 310 enaer Hac Gosiee TUIOTHBIMU M MBI YK€ Ha TOJTHOM XOJ1y
3abupaemcsi, He Ha CBOIO IPUBBIYHYIO OPOUTY, & COBEPIIIEHHO HOBYIO IJIE e1lie OYeHb MHOTO JIperdyer
BCAKUX OCKOJIKOB aCTEPOUJIOB.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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