5 10 change the game
waction = ga_nothin

switch [gameacticn)

ja_loadlevel
o cadLeve

bre

case ga_newgime
G_DoNewGame ()
break

LoadGame (!
vk

ga_savegame

ga_playdermo;
PlayDema ()
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AHHOTaAMSA

OTa KHUTa TMOMBITKA OMHUCaTh TEOPUI0 DHINTEHHA TOMEHSB B
Hell claraeMble MeCTaMU KaK M3BECTHO OT 3TOro pe3yibTaT He
MEHSIETCSI HO KapTMHa Mupa OydgeT Oosiee ONM3KOM K WCTHHE W
ycTpaHsieTcst OOJIbIIast YacTh He COOTBETCTBUI MeX /1y HaOII0aeMbIM
n300pakeHeM KocMoca M TeopeTHueckoi (usukoi. Bonee Toro
OTKPBIBAIOTCSI HOBBIE TOPU3OHTHI ISl AATBHEHINNX UCCIIEIOBAHUN U
MBI Teriepb OyfeM 3HaTh rae UCKaTh Kyla CMOTPETh U Yero OXuaaTh
Jajiee OT Haied TuiaHeThl oT Bcell COMHEYHOH CHUCTEMBI U IPYTHX
ranakTuk. Ecnu rumorte3a BepHa TO BCE YTO BHEW M3JIOKEHO Tak
u OydgeT cObIBATbCS Kak IO CLieHapui0. [J1aBHOEe MBI JIBUKEMCS B
MPOCTPAHCTBE Ha OTPOMHOM CYOCBETOBOW CKOPOCTH HO JIeNIaéM 3TO
MPaKTUYECKH PABHOMEPHO TOPMOXKEHUE WJIM YCKOPEHUE MPOXOOUT
He Oosiee 10 MeTpoB B cekyHAy. KTo He BepUT MOCMOTpHUTE Ha
MKC cnpocute KOCMOHAaBTOB KaK OHHM YYBCTBYIOT CKOPOCTh 7
KMJIOMETPOB B CEKHJIy €C/IM OHa JIMHelHas1. [la HUKak He 3aMevalor.
U Bropas 3ameHa craraemMoro npuBOAUT K TOMY UTO BHYTPH IPOTOHA
CKPBIBAIOTCS MYCTOTHI My3bIpy. YeM OoJIbllle MaTepry TEM BBIIIIE PUCK
CXJIOITHYThCSI.



Cep CeBan
CseToBOH Oapbep

I'nasa 1

TyT HemaBHO yuyeHble 3acHsUIM (DOTOH, HA OYEHb OBICTPYIO
KaMepy, HECKOJIbKO TPWIJTMOHOB KaJpOB B CEKYH[y, YECTHO He
OYEHb BEPUTCS B TAKYIO OBICTPOTY, HO TO UTO MOMYYHJIOCh MEHS
HEMHOTO IIOKHPOBAJIO.

Ecimu 310 ImpaBaa, TO UCTHHA OKa3aJlaCb HCMHOI'O IIPOLIC U
CJIO)KHEC OJHOBPEMCHHO.

Wtak ¢ Buay 4YeThlpe TMOCIEJOBATEeIbHBIX Kajpa, Kak IO
HEMHOT'Y PacIIMpsIeTCs BO BCe CTOPOHBI ChepHUeCKU MaJIeHbKas
TOYKA, CTAHOBSICh MOXOKa HA areIbCUH, UM MUKPOCOJIHIIE, KO-
My Kak ymoOHO. MoskeT KOHEYHO 3TO MHOTO (DOTOHOB, a He OIVH,
¥ MBI ©MeeM Jieo ¢ AedeKToM caMoit Kamepsl. Ho eciu HeT, TO
4yTO?

[Momyvaetcst poTOH, ITO YACTHIIA, KOTOPAst JBUKETCS B MPO-
CTPaHCTBE, Ha CBEPXCBETOBOI CKOPOCTH M HEBUAUMA, JIO TEX MOP
TOKa He MPUTOPMO3UT 1 HE BBICKOUHT U3 CYOCBETOBOIO Oaphe-
pa, MpY STOM POUCXOAUT HACTOSIIMI NEKTPUUECKUI MUKPO-
B3pbIB, Ha MOAOOMH MIApOBON MONHUU. [IOHATHO YTO YacTuIa



KOTOpasi ero MOpojInIa yKe yjeTesa Jajaeko, POBHO Kak MCTpe-
outenb Mepexo/s Yepe3 CBEPX3BYKOBOUM Oapbhep OCTaBIISIET €ro
no3ajau ceds1, Ha KWJIOMETP JIBa M KOIJIa Mbl YCJIBIIIIMM 3BYK, TO
PSAZIOM camMoJieTa He OKaXeTCsl.

TyT TOXEe camoe, HO Ha Oojiee BBICOKMX CKOPOCTSIX W cCa-
MO€ MEJIEHHOE TYT CKOPOCTh CBETA ( C HEM PaCIPOCTPAHSIIOTCS
BCE JIEKTPOMAarHUTHBIE BOJIHBI B CPE/IE) a BOT YACTUIIA KOTOPAs
YX MOPOJUJa s1 Ha3bIBAIO €€ ,,YBAPK'" BOT OHA JIBUKETCS MHOIO
ObICTpee, Ha HECKOJIBKO MOPSIAKOB, MPEIOIOKUTETHHO OT 9 110
24 MUIMAPIIOB KWJIOMETPOB B CEKYHy. TYT €llie MpeIcTouT ee
JIOBUTh U BBICUMTHIBATH BCE (PU3NUECKUE XaPAKTEPUCTUKU, POB-
HO TaK *e Kak 400 yietT Ha3a Mbl U3MEPSJIN BIIEPBBIE CKOPOCTh
(orona mo uzodpaxkenuto o cryrauky FOmurepa.

,}]a 39TO HOBadA CY6CBCTOB&H (pI/I3I/IKa 0 CCJIC HaM HEM3BECTHAs.

Cawm ,,YBapk" 3T0 MespUaiias yacTuIla, Ha OJo0NH KBapKa
CBEPXIUIOTHASI B HAIllEM MOHUMAHUH, TOJBKO ABMXKETCS MO 00-
Jiee IPSIMOJIMHENHOW TPAEKTOPUH, MPEATION0KUTEIBHO BbLJIETa-
€T U3 MMPOTOHA T0CJIe er0 aHHUTHJISAIMHU. DTO KakK OYy/ITO CXJIOI-
HYJIAaCh MUKPO YepHasl IbIpa, OCTABUB T0CIIe ceOst BCIIECK SHEP-
MM pa3olIeIInics Mo nomocam. To ecTb CKopee BCero 31o ABe
CyIepyYacTHUIlbl WK JIBa CYNEPKBaHTa Pa3jIeTEBIIMECsS B MPOTU-
BOIIOJIOJKHBIE CTOPOHBI 107 yIiIoM 180 rpamycos.



Harmm npuGops! ux He (pUKCUPYIOT pa3Be, YTO KOCBEHHO, TI0
OCTaTOYHBIM SIBJIEHUSIM WJIM BJIMSIHUEM Ha JIEKTPOMATHUTHBIE
TMOJISL IPYTUX 4YacTUIl U TulaHeT. [Ipu HarpeBe BelecTBa aTOMBbI
YBEJIMUMBAIOT CBOIO TEIUIOBYIO SHEPIUI0 M HAUMHAIOT AKTUBHO
CTAJIKMBATLCS JTABUTh JIPYT HA JIpyra U B 3TOM Xaoce KaKol TO
IIPOTOH Oall ¥ JIOITHYJT KCITYCTHUI /IBa YBAPKA U MBI YBUJIEJIU €TO
NIEKTPOMArHUTHBIN MHBEPCUOHHBIN cjieq B Buae ¢GoToHOB. To
€CTh YBApK Y€ JAaBHO IpOJeTeN, a TMoJje elle BOIHYeTCs, Kak
BOJIA B OKEaHe.

CKOJBKO KUBET (POTOH MJIM MHBEPCUOHHBIN cJief1? MokKHO i
€ro 3aMOpPO3UTh?

[MoHATHO YTO Her, 0e3 caMoOil TEepPBUYHOM YACTHIIBI, 3TO
HEBO3MOXHO.

To ecTh HET UCTOYHMKA TIOJISI 3HAYUT He OyIeT U caMoro To-
ns1. OmHO 6e3 apyroro He ObIBaeT. B 9TOM cMBICE 3/IEKTPOHBI
€CJI OHU CYIIECTBYIOT, HA CAMOM JIeJIe, A He SIBJISIIOTCS JIEKTPO-
MarHWTHO 11yOOi MPOTOHA MJIM TaK CKa3aTh €ro MHBEPCHOHHBIM
cnenoM. B naHHOM cityyae 310 Oosiee KpyroBble M CIIMPAIbHbIC
opoutsl. To ecTb aMeKTPOH OT/IMYAeTCsi OT (POTOHA CBOMMH PO-
autenssMd. B mepBoM ciydae 3T0 yacTulia Hape3awolasi B Ipo-
CTPAHCTBE MEJKUE KPYrdl ¥ CIHUpasii 0Opas3yloliye Top 1 eK-
TPOH, 3TO €€ MEKTPOMArHUTHAS KOMUSI B MPOCTPAHCTBE, KOTO-
past B CUJIy MHEpLIMU KaKoe TO BpeMsl IEPKUTCS HE PACXOASACh.



( 3HAYMUT OTHEJIBLHO JIEKTPOHBI CaMU TI0 ceOe KUTh He MOTYT)

N y ¢poTtoHa ponuTesns 3T0 NPAMOIMHEVHO IBUXKYIIMICS Ya-
CTHLA — YBAPK U €r0 MHBEPCUOHHBIN CJie] HAIOMUHAET c(hepu-
YECKU MUKPOB3PHIB.

Hy B 001miemM, HIYEro HOBOTO B 3TOM MHUpE, & BCE XOPOIIIO 3a-
ObITOE CTapOe UM YTO BCE MEJIKOE, BCEI/ia KOMpyeT OoJblioe. A
MBI XOTEJIM HABEPHO YBUETH [10]] MUK POCKOIIOM, Ha MecTe (hOTO-
Ha MuHupakery Mnona Macka, Kak OHa JIETUT B BaKyyMe OCTaB-
JI51s1 32 COOOM CBETJIBIN BBHIXJIOLNL....

Hy HE MOJIYYNJIOCh, YTO MOALIIATD.

T0 BCe CEMCUYKH, CaMO€ MHTCPECHOC BIICPCIN.

Kak mbI Oyiem ucKaTh CKOPOCTh CAMOU OBICTPOY YAaCTHIIHI B
mupe?

Bort ceiiuac o4eBHIHO, YTO OPOUTHI BCEX IIJIAHET COTHEYHOMN
CUCTEMBI CTPOTO KPYTOBbIE, HO M3 3a TOTO YTO Mbl JBUKEMCS
B MPOCTPAHCTBE HA OTPOMHOI CKOPOCTHU €CJIM CUUTATh OTHOCH-
TEJILHO SI/Ipa FAJIAKTUKH, OHA MHOTO Pa3 MPEBHIIIAET CBETOBYIO U
(boToHBI TpUXOASAIIME K HAM OT JaJbHUX IUIAHET, TPUOOPETAIOT
3a[IeP;KKY 3TO M3BeCTHbIM JlornepoBckuil 3(pdekT, TOIbKO 3a-



Jep:KuBaeTcsi cpasy Bce nzoOpakenue ruiaHetsl. (HazoBem ag-
ekt CeBana.)

Ceituac 06’bHCHIO, KakK 9TO IMPpOUCXOOUT.

¥ Hac ecTb epBoe n300pakeHue IMIAHETH KOTOPOE MBI TTOJTY-
YKJTU JIBUTASICh B MPOCTPAHCTBE 10 MBICJICHHOM MTPSIMOM JIopore.
To ectb poTOHBI MPUXOAAT COOKY, a Mbl X COMBaeM IO Mepe
CBOETO JIBMKEHUSI.

Ecnu uctouHuk (hOTOHOB yaasisieTcsi OT HAC, TO ¥ (POTOHBI MbI
cOuBaeM c OoJblIIel 3aIepKKOM, UeM paHbllie, BUIUMOE N300pa-
JKEHHe HAYHEeT TOPMO3UTCS.

To ecTb Mbl BUAMM, Kak IuiaHeTa Mapc BAPYr 4yTh MPUTOP-
MO31JIach MO CBOeH opOuTe. A TIOTOM CHOBA Pa30rHAIACh Yepes
I0JI TOJ1a.

Tak BOT HET COMHEHUH, YTO ¥ 3eMJisl TOke JBUraiach ¢ Ofl-
HOM M TOM %€ CKOPOCTBIO BCEr/a Mo CBOEM KPYroBOU CyTOUHOU U
roJI0BOM opouTe, HO MpH cOMmpkeHnn ¢ Mapcowm, crasia ObicTpee
cOMBaTh MPUIIIEAIINE OT Hero (hOTOHBI.

U camoe camoe MHTepecHOe, KOIjia Hallli CKOPOCTU CPaBHSI-
1otcsi, Mapc Oyaer nmpuOnmkaTbCs K HAaM Ha TOW K€ CKOPOCTH,
YTO MBI OTJAIATLCS OT HErO, W BTOpasi YacTh 3epKajbHO Mapc



yAQJISIeTCsl OT HAC, a MBI TPUONIKAEMCS K HEMY , B CYMMe BpeMsI
npuxoaa (pOTOHOB OIMHAKOBO B 0OOMX CITy4Yasix, TO Mbl YBUIUM
BeJIMKoe ,,Mapcocrosinue" Ha moaoou ,,ColHIecTosTHUSA" .

W Bce, 4TO HaM HYKHO TOYHO (PUKCHUPOBAThH ITO Bpemsi. Bot
ComnHIle CTOUT IPOTHUB HAC LIECTh CYTOK, JOJITOTA AHSA U HOYM HE
MEHSETCS, €CTh JIMILb CABUT B TY WM UHYIO CTOPOHY, a 3HAYUT
9Ty UM(ppy HYKHO AEIUTh Ha [1Ba, IOTOMY UTO MOJIOBUHY ITyTH
CBETWJIO IPUOIMKATIOCh K HaM, a BTOPYIO TIOJIOBUHY YAAJISIIOCH
Y MBIl K HEMY COOTBETCTBEHHO 3€PKaJIbHO yAAISIIUCH, a TIOTOM
NPUOIVKAITUCH.

3HAYUT peajibHOE PACCTOSHUE MEXIy Hamu 72 MWLIMapaa
KWJIOMETPOB WJIM JBUKEHUE CBETA 3a 72 4Jaca.

Ntoro peanbubie pazmepsl Conaila He MoryT ObiTh 1 300 000
KM B IMAMeTpe, a 4yTh 4yTh MoOosbliie. PaccTtossHus o cocen-
HUX IUIAHeT TOXe MPUAETCS MepecMaTpuBaTh, HO 3TO YKE OT-
JeJibHasi UICTOPUSL.

I'naBa 2.

V Hac nipo6nemsl Cep, 9TO TO OOJIBINOE U OYEHb MOIITHOE BhI-
PUCOBBIBAETCS, MPSIMO B 1IEHTPE HAIllel TANaKTUKH, U 3TO JI071-
JeH ObITh JIBOMHOW MarHerap. JIBe ejie3Hble IJIaHETHl pa3Me-
POM HEM3BECTHBIM KPYXKAaTCs B IBYX MEPHEHAUKYISIPHBIX TJIOC-



KOCTSIX, OJJHA C YaCTOTOM B HECKOJIbKO MUHYT ITpoOeraeT ¢ MIJI-
JIMapy] KWJIOMETPOB U JIBUKETCSI 32 CYOCBETOBOM OApbepoM, s
BHEIIIHErO HaOMoaaTe sl OCTaeTcsl HEBUIMMOM, BTOpast TOMEHb-
11Ie, HO ellle TUIOTHee JKeJIe3HOM, CKOpee BCero COCTOUT U3 CBUH-
1[a ¥ ypaHa | ee opOuTa MPUMEpPHO Takas ke, HO OHA Kak Obl
oOparaercs B EpHeHANKYISIPHO TJIOCKOCTH MO OTHOIIEHHIO K
NIEPBOM.

Msl ee Tak ke He MOXEM BHIETh U3 32 BBICOKOW CKOPOCTHU
nekenust. He 6ymy ragath, HO 310 OoT 9 110 24 MIIpI KM B ce-
KyHIy. CKOpOCTb BBUIETAIOIIUX U3 HEE YBAPKOB, PUMEPHO Ta-
Kas xe.

U BBIXOQUT, YTO JIEKTPOMATHUTOE I10JIe TIEPBOH IJIAHETHI, T1e-
peruieTaeTcs C moJjieM JIPyroi U BO BCe CTOPOHbBI PACXOJISITCS CeT-
Ka y30p COCTOSIIIFE U3 YBAPKOB. DTO CBOETO poJa EKTpoMar-
HWTHBIA TTPUBOJ [T BCEX OCTAIbHBIX TEJl HAIlle I'aJlakKTHKHY,
B COCTaBe KOTOPHIX €CTh KeJIe3Hble S/Ipa, (a y KOro MX HET Te
JBHXKYTCS TI0 O0JIee XaOTUYHBIM TPACKTOPHAM.) Y HAC eCThb CTa-
TOp ( AOPO TAIAKTUKM) ¥ MHOTOYHMCIICHHBIE POTOPHI IJIAHETHI,
3Be3[Ibl, OHU KOIMMPYIOT MOJHOCTBIO BCE KOHTYPBI 9TOH Cymep-
BOJIHBI, 3TO MOXOke Ha TpaHcsAuumio DIC yepes mpocTpaHCTBO.
[TosTOMy Tak WJIM MHAYE, HO BCE TUIAHETHI BEAYT ceOs pumep-
HO OJMTHAKOBO, TIPOXOJISl MyTh SBOJIOIUK OT Ia30BbIX TMI'AHTOB
70 KeJIe3HbIX MarHeTapOB C BBICOKOW CKOPOCTBIO JBUKEHUS 110
opbute. [Nomyuaercsi, ueM OOJIbINE Kejie3a B COCTABE IIAHETHI



TeM OHa JIydllle IPUHUMAET ST MOIYJISIIIMOHHbIE IEKTPOMAr-
HUTHBIE BOJIHBI U3 fpa raJlaKTUKU. A MOITOMY y HEe TOJIBKO
OJIVH IyTh BCE OBICTpee pa3roHsThCS M0 CBOEH OpOUTE U yBENH-
YMBaTh CYyTOYHYIO YaCTOTy OOpallleHusl, BMECTE C STUM pacTeT
rpaBUTAIIMS], TAK KaK OOJIBINE POXKIAETCS YBAPKOB U YHOCHTCS
BO BCE CTOPOHBI, MIOJHUMAETCS] TEMIIEPATYpa TaK Kak KeJe3HOe
anpo akkymysaupyeT DIC oT Apyrux IiaHeT CKakeM BO BpeMs
napaja IjaHerT.

Eile oqvH MOMEHT eCliv 10 TaJIAKTHKE OXKHUT MOTYJISIIIUOH-
Hasl BOJIHA BO BCE CTOPOHBI TO OHA, KaK €€ POJUTEH YyTh MPO-
BOPAYMBAETCSI BOKPYI CBOEW OCH 3a TOfl U BCe OOBEKTHI, uepe3
KOTOpbIE OHA TIPOMJIET TOXKE C/AEIAIOT ITO.

DddeKT MaruuTa, Korja Mel KpyTUM OJIUH PSJIOM, IpyTrou TO-
K€ MOBOPaYMBAETCH.

Ho rajakTuka CIUIIKOM OOJbIast U yOAISsCh OT IIEHTpa Ha
nepucdepuio Oyaer Hadbmonarbcs pacxoxaenue DC Momysmi
Y BO3HUKIIIME TUIAHETAPHbIE CUCTEMBI OyIyT OoJiee PhIXJIBIMU, U
MeIJIeHHbIMH. Toe camoe pa3Mepsl 3Be3]1 UeM OHa JIajbliie OT
IIEHTPa TeM MACCUBHEH JI0JI)KHA BBITJISIIETh OHA, HO IO MacCe 3TO
Oy/IeT He OJJHO U TOXE , TAM MEHbIIIC YaCTHIl Ha OJIMH KyOude-
CKUi caHTuMeTp. To ecTh 3TO OyJeT ra30BbIi U OYEHb PBHIXJIBIT
rurant. Yl Ha060poT OJrske K IEHTPY 3Be3/Ibl JIOJKHBI OBITh CO-
BCEM HeOOJTbIIINE, HO OYEHb, IJIOTHBIE U TOPSTUME.



U camoe nuHTepecHoOe HaM Ternepb He HYKHO JABUTaThCsl BOKPYT
HeHTpa SAApa TaJaKTUKU OT CJIOBA COBCEM, U TO XOPOIIO BUJI-
HO TIO 3B€3/1aM KOTOpBIE 32 MHOTHE CTOJIETHSI HE CIBUHYJIUCH C
Mecta. To ecTb IPUCYTCTBYET BCEra CyTOUHOE BpallleHHe Tel,
C IIEHTPOM OOpAaIlIeHH s IaJIeKO 3a ee TpejieiaMu, U TOJI0BOe BO-
KPYT OCH U3 32 Yero co3aaetcs 3(peKT 4To Mbl 0OOIILTH MO KPY-
ry Conxile 3a 365 nueid. Korjga kak m3aMeHWIach cama Mosisipu-
3a11s1 JIEKTPOMArHUTHBIX BOJIH OHY CTAJIU TIPUXOIUTD TIOJ IPY-
T'UM YIJIOM U C JIpyroil CTOpoHbl. MOXET MoKa3aThCsl UTO AP0
raJlaKTUKU WINA LEHTP CHIIbI TOXKE CMECTHUIICS, HO 3TO YHCTO BU3Y-
anbHbIA 3(pdexT. VHepiusa MarHeTapoB HaCTOJIBKO BBICOKA UTO
HE JaeT UM CIBHHYTHLCS C OJIHOTO MECTa B MPOCTPAHCTBE JAJIEKO
OT OJJHOTO TEOMETPUYECKOTO LIEHTPA.

TO 4TO MBI BUIUM CHIUPAJIbHBIE TAJIAKTUKHY, KaK B HUX JBU-
KETCS TIBUTh M Ta3 MOXKET ObITh 3((PEKTOM BHIOPOCOB OT OTHOM
WIN IBYX CBEPXUYEPHBIX JIIP CBOMX [KETOB IO MOJIIOCAM U TIOJTY-
YUTCS BA WM YETHIPE XBOCTA, YTO Mbl OOBIYHO U BUIUM. [IBU-
KyTCA WINA IperdyIoT JEerKUe ra3sl B MEAX3BE3JHOM IPOCTPaH-
CTBE MIOTOMY, YTO Ha HUX HE BO3/ICMCTBYET KPYTOBbIE CHJIbI UHEP-
MM M HE 3aCTaBJIAIOT MOCTOSHHO BO3BPALIATHCS B UCXOIHYIO
TOYKy. [lymaio 4To 3TO OJMHOYHBIE MPOTOHBI ABUKYIIMECS HA
CBETOBOU CKOPOCTH M CO3JAI0T TAKME KPACUBBIE XBOCTHI.



[TpoGnema eirie BOT B €M, JIOMYCTUM HOYEMY AOKHO OBITh
JIBE YEPHBIE JbIPBI, UTO Obl C(OOPMHUPOBATH PO FATAKTUKK?

Tak e JTOMKHO OBITh JIBE 3BE3[bI, UTO OBl OOpa30BaTh CTa-
OWJIBHYIO TJTaHeTapHyIo cucteMy. OHHM IBMKYTCSI B TPOTUBOQA-
3€ K APYr APYry, CKaKeM OfIHa M0 CYTOYHOM JApyrasi 1o roqoBo1
opbuTe, U TOJMBKO TOrna OHU (POPMUPYIOT YCTOMUUBOE chepu-
9YeCcKoe JIeKTPOMArHUTHOE ToJie, KOTOpOe CIIOCOOHO 3aXBATUTh
BCE JIpyrrie OObEKTHI, IIAHETHI, ACTEPOUIBI, T'a3 U MbLIh. BCImoM-
HUM PO HEUTPOH KOTOPBIN AOJITO HE KUBET, €CJIA OH BbUIETUT
U3 MPOTOHA.

3naunt y Harrero CoyHIIa JOJIKeH ObITh IBOMHUK, HO MEHb-
IIUX Pa3MEPOB, a CAMO COJTHIIE TO 3aIUTHBINA cpeprudeckuii Oa-
pbep B IMaMeTpe NPUMEPHO 86 MIWLIMAPIOB KUJIOMETPOB U BCE
TUTAHEThl HAXOAATCS BHYTPU HETO 3TO CUMTAW KOXYypa OT JIUMO-
Ha a Mbl CEMEUKHM IUIAHEeThl . TO 4TO MBI BUIUM Ha MECTE CBe-
THJIA 3TO cxoasmuiics ¢okKyc (pOTOHOB OT BHEIITHEro Oapbepa u
MBI MIOJTy4aeM TOJIHOE U JeTalbHOe N300pakeHre CBOei BHEIII-
Hell cpepbl HaxosACh BHYTpH Hee. Ho u3 3a Haiel rpoMaaHon
CKOPOCTH JIBMIKEHUSI IO OPOUTE BUAMM TOJBKO TOUEUHOE U300-
paskeHue rae TO MPSMO MO Kypcy a ¢ OOKOB UJIM C3aM JJis HacC
9TOT Gapbep — KOXKypa MPaKTUYECKH MTPO3PAUHbBIIL.

Jlymaio 4To MarseTap MHoOrja BUjIeH Ha AucKe — hOKYCe COJH-
114 ¥ KOT/1a OH CTAHOBUTCS MEX/y HAMU Ha OJHOM JIMHUU TO



BO3HUKAET 3(P(PEKT JIMH3UPOBAHUS, 3TO BO3MOXKHO TOJIBKO
IIPY HAXOICHUH OY€Hb IJIOTHOI'O OOBEKTA C CHIIbHBIM 3JIEKTPO-
MarHUTHBIM I10JIEM, YTO OH CMOI' Pa3JBOUTh IYYOK M3Ty4YEHUS
YBAPKOB. ( HATOMHIO YTO 3TO CBEPXIUIOTHBIC YaCTULIBI ABUKYIIIH-
ecst OpICTpee CBeTa M0 NMPSMOIMHENHBIM TPAEKTOPUSIM) TO €CTh
CaMM 4YBapKu OT 3BE€3[Ibl JOXOAAT J0 HAC CYMTAll MIHOBEHHO,
MEHBIIIE YEM 32 TP CEKYH[Ibl, @ BOT UX MHBEPCUOHHBIN clie]] Po-
TOHBI IUIETYTCA LEJbIX 72 yaca npeonosesas 72 Muumapaa Ku-
JIOMETPOB IIPOCTPAHCTBA.

[TosToMy Hailly 3Be3/1y MOXET YpaBHOBEIIMBATh CBEPXIUIOT-
HBI OOBEKT pa3mMepoM ¢ MepKypuil, HO BPAIAIOIINICS B HEH
CaMoW, JIMIIIb M3PE/IKa OH MOKA3bIBAETCSl HA HEKOTOPOE BpeMs Ha
TIOBEPXHOCTHU ¥ CHOBA YXOIHT B IJTyOb. [I€J10 B TOM YTO HaIll ra3o-
BBIil TUTAQHT OYEHb PBIXJIbIN ¥ B HEM HE CJIOKHO JIBUTAThCS, €CIIH
ThI JOCTATOYHO TUIOTHBIN, COCTOMIIb U3 jKeJie3a U OKPYKEH MOIII-
HBIM 3aIUTHBIM TosieM. Kak Bbl loraianuck B Halllel 3Be3e, ee
BHEIITHEM CJIOE JKMBET MarHeTap Wi 3TO ee PO, KOTOPOoe Yy Th
9yThb MOTEPSIO LIEHTPOBKY U IBUXKETCS B Pa3HOOOM 10 opouTe.
Korma oHo mpobuBaercst ckBo3b (hoTtochepy Mbl BUIUM YEpHBIE
JBIPBI ¥ TIPOTYOEPaHIIBl, 3TO OHO 3alleNI0 CBOMM TIOJIEM ra3 U
TIOTHSIO MX 32 COOOM Ha CTO THICSY KUJIIOMETPOB BBEPX, MOTOM
OH CHOBA HBIPSIET BIIIYOb U MBI BUITUM PACXOMSIINECS KPYTH WK
COJIHIIETPsSICEHUE Ha W300paKeHUM HAIeTO BHEIIHEro Oapbepa.



OobparuTe BHUMaHUE KaK MPOTYyOepaHIIbl JIOBKO 3aBaJIMBAIOTCS
00paTHO Ha 3Be3Ay 0Opa3ys MEeTI, s JOJITO JyMal C YeM 3TO
CBSI3aHO, HO TaK U HE MOHSLT HUYETO, MOKa He MOsBUIAC 3Ta TH-
1oTe3a C MarHeTapoM BHYTPH COJIHEUHOU cuctembl. M BOT Bce
CTAQHOBHUTCSI HA CBOM MeCTa.

Cam mo ceGe marHerap SIBJISETCSl aKTUBHBIM HCTOUYHHKOM
YBAPKOB, CKaeM B JECATh U CTO pa3 OoJiee IJIOTHBIM, YEM BCS
3B€3/]a M OYEeHb OIACHO, KOT/Ja OH JABKKETCS B HAIlIEM HaIlpaBJie-
HUM MPOH3asi 3eMJII0 CJIOBHO KMHKAJIOM CBOUM U3JTyYE€HUEM, U
€c/Y B Halllell IUIaHeTe eCTh CBOe COOCTBEHHOE MOXO0XKee Kees-
HOE $1/1pO, OHO JIOJIKHO OTBEYaTh, pearpoBaTh Ha 3T0, OTBETHBIM
BHIOPOCOM U IJIaBHOE YEJIOBEKY HE CTOATh Ha NIEPECEUEHNH ITHUX
JBYX JIy4ed CMepTH. ( JUIs1 HaC 3TO HE OMACHO, €CIIU CTOATH HE
J0JITO, @ TaK IOYYBCTBYETE CJIOBHO ITOCTOSIM B MUKPOBOJTHOBKE)
3a00JIUT rOJI0Ba OT PE3KOro CKayka JaBJIeHUs], KPOBb YACTUYHO
3aKUIUT 1 00pa3yeTcsl My3bIpbKU ( KecCOHHasi O0JIe3Hb) U TYT
KaK MIOBE3€ET CMOXKET WM HET CIIPABUTCS C OCIENCTBUAMU. Mo-
KET CUJIBHO CT'YCTUTCSI KPOBb M OOJIbIlIE HE IEPEHOCUTh KUCIIO-

pon.

Ho moroBopuTh cerojis XoTeaoch Obl He 00 3TOM, a O CHJIb-
HBIX 3JIEKTPOMArHUTHBIX TOJSX, KOTOpPblE T€HEpUpYeT CBEpX-
TUTOTHBIA CKOpee KeJIe3HbIN 00beKT HaXOISAIIUICS Ha MeCTe uep-
HOU JIBIPBI B CAaMOM LIEHTPE Hallled rajlakTUKU. MIMeHHO OH 3a-



CTaBJISIET HAC BCEX TaK OBICTPO ABUIraThCsl, HO HE BOKPYT IIEHTpa
TaJlakTUKH, a KaK JIEKTPOHBI KOJIEOMOTCS B TPOBOJHUKE, XOMS
Tyna ctoa. To ecTh OH IMOChIIAET MJIOTHBIE YBAPKOBBIC BOJHBI, U
MBI HApe3aeM CBOU CyTOuHble Kpyru. HecMoTpsi Ha TO 4TO ¢ pac-
CTOSIHMEM IJIOTHOCTh YBAPKOBOT'O U3JTyUYEHUSsI,  3HAUUT UX CUJIA
JOJDKHA T1a/1aTh. JIOTMYHO MTPeooKUTh, YTO YeM JaJTbIle Tia-
HeTapHasl CUCTeMa Ha NeprQepHio OT spa TATAKTUKHA TEM Op-
OUTHI TUIaHeT OyIyT OOJBIIIEero quaMeTpa. DTo JOIKHO padoTaTh
Y B HaIllel cucteMe 1 OOJIbIIIe BCEX JIeKTPOMArHUTHOM SHEPTrun
nony4aeT Kak pa3 ComHile — 6apbep Tak Kak B €ro JIeKTpoMar-
HUTHBIX CJIOSIX COCPEIOTOYEHO MHOKECTBO IMTPOTOHOB I'a3a rejiust
KOTOpbIE

A nasiee Bce IPOCTO , MbI TUTAHETHI HAXOJMMCS KaK ObI B JIEK-
TPOMArHUTHOM (pOKYCe Hallled 3BE€3/Ibl, TO €CTh OHA BCErjaa CTo-
UT MKy HAMU BCEMU U SIIPOM TTAKTUKH, KaK OUH OOJBIION
9KpaH, OT HEro oOpa3yercsi CHavYasa MUPOKasi, MOTOM CyXKarola-
ACcA KOHYCHas TeHb cxondauasaca rae 1o Ha [lnyrone. [loatomy
KaXx/1as1 Mmocjeayromias CyTouHast opouTa riaHeThl OyIeT yMeHb-
mathes ( 10 CUX MOP Mbl HE IOHMMAJIU [IOYEMY Yy TUIAHET pa3Hble
OpOUTHI ¥ OHM YMEHBINIAIOTCS B JIBA pasa Mo JAUaMeTpy C yaaje-
HueM ot CosHia)

XO0poII10 3TO WK TUIOXO He 3HA0, HO OOMIHO YTO MBI TPSICEM-
Cs1 KaK JIeKTPOHBI B IIPOBOIHUKE U HAII Oer 1Mo OOJIBIIIOMY KpY-
Ty B rajJlakTHKe, BAPYT Tak OeccnaBHO 3akoHUMIIcs. Ho 3to eme



HE TOYHO.

Wtoro Mbl MOXeM BBIIOXHYTb CIOKOiHO, COJHIIE KaK camo-
CTOAITEJIBHOE TeJIO €CTh, OHO KOHEYHO OOJIBIIMX Pa3MEpOB YeM
MBI JIyMaeéM Ha HECKOJIbKO TMOPSAKOB, U Mbl PEAJbHO KHUBEM
BHYTPH HEro a He cHapyxu. Hai BHerHuil 6apbep mpoBOpayu-
BAETCsl BOKPYI CBOEH OCH 3a I'ofl @ BMECTE C HUM U TOJIsIpU3aliys
CUJIOBBIX TOJIEW U HE TTOHSTHO KTO TYT BEOMBIN WJIU POTOP a KTO
crarop. Ho Bo3HuKaeT 3¢pheKT ronqoBoro BpaleHus mno opoure..

To ecTh HaC ¢ BaMu CJIOBHO 00O€raer rmo Kpyry camo sijipo ra-
JIAKTUKHA ¥ MBI KaK OOJBIIION MAarHUT IMPOBOPAYMBAETCSI CTPOTO
1O TIOJTIO U3JTy4eHus. ( 6oJiee TOYHO ABOMHON MarHeTap u3 sapa
raJlaKTUKY MOChLIAET MOAKPYyUYEHHbIE BOJTHBI B TEUEHHE Toia OHU
COBEPIIAIOT MOJHBIA 000POT, TO €cTh (PU3MUYECKU MareHTap HU-
Ky/la, He IBUXKETCsA, a BOT TPaHCIMpyeMasi UM BOJIHA B TeUeHHE
roia MEHsIeT OPUEHTUPOBKY Ha 360 rpagycoB U COOTBETCTBEH-
HO BC€ 3BE3/IHbIe CUCTEMBI, Ha KOTOPbIE OH BO3JIEHCTBYIOT, TOXE
MIPOBOPAYMBAIOTCSI BOKPYT CBOEH OCH, IPUMEPHO 32 paBHOE Bpe-
M. OTcrofa Takas CIaXeHHOCTh BCEH raJJaKTUYECKOU CUCTEMBI.
Brixomut y Hac 3eMJIi TO/I JUTUTCS BCETO CYTKH, a MOJTHBINA 000-
POT BOKPYT OCH MPOUCXOAUT 32 365 nHE! U B 3TOM U ObUT Ma-
JIEHbKUH CEKPET, OTCYTCTBUSI TAJTAKTUYECKOTO JIBHKEHUSI.

[ToHATHO, YTO 3TO CBEPXOBICTPHIN TAJAKTUIECKUI JBOWHOM



MAr"e€rtap HOCUTCA Tylda Cloda U MCHSACT BCKTOP HAIIPABJICHUS
ABUKCHUA BCEX N3TyYaCMbIX BOJIH.

To ecTb OH caM MOXET MHOIO U HE JIBUraTbCsl, TaM JI€/aTh
CYTOYHBII KPYI' B OIMH MUJUIMAPA KUJIOMETPOB, U TAKOU K€ ro-
JOBOM, HO BOT €T0 JIEKTPOMAarHUTHOE U3JTy4EHUE COMIACHO pac-
xofsuiemMycs Jiyuy OyJeT co37jaBaTh 3aBUXPEHUsI OOJBILIETO Ana-
MeTpa, a 3HAUYUT Ha OKparHaX TaJIaKTUK JOJDKHBI yallle HaOJo-
JaThCsl 3BE3/IBl TUTAHTHL. A K IIEHTPY PacIooKeHbl Oosiee Mel-
KM€ 3BE3]bI.

Tak 3T0 unm Het BpEMA IMOKAXKCT.

I'naBa 3.

JIBauaThlil roji 3aKOHYMJICS, HO HE BCE TaK MPOCTO, KaK Ka-
KETCsl, YKe KaKylo HelleJlio MoApsi Haity 3eMitio 6oMOapaupy-
I0T MEJIKME aCTepOu/Ibl OT OfIHOTO JI0 AECSATU METPOB B JMAMET-
pe , HeOOJIBIIION Macchl , CKOPEe BCEro OHHU TMOTHOCTBIO COCTOSIT
U3 MEJIKOW JWCIePCHOMW TbIIM M TIPU yIape O BO3IYIIHYI0 000-
JIOUKY Hallledl TUIAHETHI, TYT e MPEeBpaIaloTcs B APKUiA OomuI,
KOTOpBIA cropaer 6e3 ocratka. To ecTb Mbl BOILIA B KaKOH TO
BHYTPEHHHMIA CJIOM 4ero To OOJBIIIOr0 W HEU3BECTHOTO, a eCTh
elle CpeJHUI IIIe COCPEJOTOUEHbl MEJIKME KaMHH THIA TaJbKy



Y CpeJTHHE JI0 IECATH TOHH BECOM YK€ TPEICTABIISIONINE U3 Ce-
0s1 cepbe3Hylo omacHOCTh. [locieanue Gopie moxoxu Ha Ye-
JISOMHCKUA METEOPHUT M TPOXHET TaK I'POXHET, KaK MaJCHbKUN
SIIEPHBIIA B3PBIB.

PacueTsl 1mokaspIBaOT, YTO OOJIee TsKeble U TUIOTHBIE JJie-
MEHTBI U3 KOTOPBIX YaCTO COCTOSIT acTEPOMIbl CofiepkaT B cede
70 JIECSITU TIPOIIEHTOB Kelie3a, 10 3aKOHY MarHeTapoB O KOTO-
PHIX s TIMCAJ B TIPEAbIAYIIEH I71aBe, TO OHU OYyIyT MOTUXOHBKY
BBITECHAThCSI HA 000urHY COJIHEUHOW CHCTEMBI M BCe Obl HUYe-
ro, Hallla IJIaHeTa Ty/la He JOJDKHA IOMNajaTh, TaK Kak B LEJOM
OHA HECKOJIBKO PBIXJIee YeM CaMblil TPOCTON acTepou]l C MATH-
MIPOIIEHTHBIM COJIEP;KAHUEM Kelle3a, TOITOMY Mbl HUKAK He MOJI-
HUMEeMCSI Ha BBICOKYIO ( psioM ¢ Mepkypuem opOuTYy) HO Bpemsi
UJIET W ra3bl U3 Halleld 3eMJIM BBIXOIAT, METAJLIbI, TOOBIBAIOTCS
NeperUIaBIIsIOTCSl YCUINBAs JEKTPOMArHUTHBINA 3(PeKT B pa-
3bl, TTIOC UJIET XOJIOAHBIN SIIEPHBIN CUHTE3, TSKEJIBIX SJIEMEHTOB
CTaHOBHUTCSI OOJIBIIIE B HAIIIEW KOPE 32 CYET BHICOKOTO AABJICHHMS.
Bce 310 nenaer Hac Gosiee TUIOTHBIMU M MBI YK€ Ha TIOTHOM XO-
Iy 3a0MpaemMcsl, He Ha CBOIO ITPUBBIYHYIO OPOUTY, & COBEPIIEHHO
HOBYIO TJIe ellle OYeHb MHOTO JpeidyeT BCIKMX OCKOJIKOB acTe-
POMJIOB.
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