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AHHOTaAMSA

UYro Takoe OTO DiiHinTeliHa, B ABYX CIOBax ? DTO TeOpUsi KOTOpast
MMeeT CBOM TMpeuMyLIecTBa U HEeJOCTAaTKH, WM TpsMas JIMHEHKa,
KOTOPOH MBI MOXEM MEPUTH PACCTOSTHUSA B HAIIIEH BCEJICHHOM, HO OfTHA
MaJleHbKasl MpoosieMa, YTO HACTOSIIIUX MPSAMBIX B TPOCTPAHCTBE HET,
BCE JIBUKETCS MO KPYrOBBIM, CIMPATBHBIM OpOUTAM WM MPUXOAUTCS
BCE BpeMs JieIaTh MOMpaBKy. B 3ToM cMbiciie TeopHsi O4eHb Chipas U
HeNpUMEHNMa B peajibHOM JKM3HH, HO OHA COAEPKUT OYE€Hb XOPOIIYIO
JIOTHKY, MPOTUB KOTOPOW HE MOoiijenb. A UMEHHO, YTO BCE B 3TOM
MHUPE OTHOCHUTEJIBHO M OT MEPECTAHOBKU MECT CllaraéMblX pe3yJIbTar
He MeHseTcs. Tak Bbl CHIUTE Ha CTAHIMM B BaroHe M CMOTPUTE Ha
CTOSIIIMI PSAZIOM TOBapHSK, U BOT OH TPOHYJCA, KaXeTcs, YTO BB
TMoexaJu, a OH cocesl pofokaeT nokoutcs. [lormsaaes B Apyroe oKHo,
YBUJEB HETOJBIKHBINA MEPPOH, BbI TYT )K€ IOHUMAETE, YTO BHI BCE ellie
croute. DTa KHUra yCJIOBHO TO caMoOe BTOPOE OKHO, B KOTOPOM BCe
HOPMAJILHO W HET HUKaKuX UCKaxeHWid. [TyOmukyercss B aBTOPCKOM
PEaKIMy C COXpaHEHUEM aBTOPCKUX opgorpaduu U MyHKTYall|H.
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I'nasa 0.

DTa KHWUra HarvcaHa He JIJIs IIIMPOKOro Kpyra yurtaTesiei, Tak
KaK He BCEM MHTEepEeCHa TeopeTuueckast (pu3MKa, aCTpOHOMMUSI,
TEOpUsl BCEro UTI .

Ho Bpemsi GexuT OBICTPO W MOJIOJbIE yUeHblE HAUMHAIOT,
9TO TaM MOI03peBaTh, 00padaThIBATh MH(OPMAIIHIO C TIOMOIIIBIO
MOIIHBIX CYNEePKOMITBIOTEPOB W paHO WM IO3/IHO, a CKopee
paHblIIIe BBIAIYT C Yepe3UblYaiiHbIM 3asiBJICHUEM O PaIUKaTbHOM
nepeBopote B ¢usmuke. [IpencraBar ucuepnbiBaloye JOKa3a-
TEJIbCTBA M B 9TOT MOMEHT MHE He XOTeJIOCh Obl OCTaBaThCs Ja-
JIEKO B CTOPOHE, OT 3TOI'0 BOJIHYIOIIETO COOBITHA. ..

[Mostomy nanHast uHopMaIys ckopee myoIMyYHas 3asIBKa Ha
MIaTEeHT, YeM oObluHasi KHura. Ho Bce HammcaHo MPOCTBIM SI3bI-
KoM 0e3 ypaBHEeHHH, 4To OBl As1/1s1 Bans n3 MyXoMOpOBKH MOT B
Heil pa3oOparhCs, Ha pa3, 1Ba U paccKa3aTb CBOMM JOMOYaIaM
U COCeIsIM, TTOJETTUTCSI PAJOCTHBIM COOBITHEM.

Jl1a mpodeCcCUOHANIBHBIX YYEHBIX ACTPOHOMOB M CEUCMOJIO-



TOB, 3TO YK€ CKOpee PYKOBOJCTBO K JIEHCTBHIO U TIEPECMOTP CTa-
PHIX JIaHHBIX C HOBBIMU TTOTIPABKAMH. DTO BaXXHO, €CJIM MOXHO
OoJiee TOYHO MPeJICKa3bIBaTh 3eMIICTPSICEHU I, SMTUIEMUH, Ha T10-
J0OUY KOPOHABUPYCA TO Mbl CMOXKEM CIacaTh JIOJIEH OT BO3MOK-
HOM rudeu.

C Harieit miaHeTou, IPOUCXOAUT HEUTO HEXOpoIliee 3TO sc-
HO BCEM, HO KaKOW XapakTep aHOMAJIMU U YTO HaM Tereph Je-
Jarb? HenoHATHO oOT ciioBa coBceM.  MBbI cToMM rniepes mpo-
MAacThlI0 HEM3BECTHOCTU, & YUEHBIX MHUPOBOTO YPOBHSI KOU ObLI
DuHinrTelH, Pesepdopn, bop, nucarens gantact Eppemos, ko-
TOPBIN yKa3aJl HA HEKOTOPblE MOMEHTHI B KOCMOJIOTHH, Y HAC T0-
ClleIHME NEeCSITUWIETUs] He poxkjaaioTcsi. HeT HuKakux nmpopsiBOB
B SIJICPHO Y TEOPETUYECKON (PU3UKE JIeT IECThAECSAT, U BCE UYTO
MBI ceiiyac JIellaeéM 3TO MbITAeMCSl BOIUIOTUTh B KU3Hb CTapbie
3arOTOBKU TPEJIOKEHHbIE YUEHBIMHU €Ille B MSATHIECSITHIE TOJIbI
IPOILLJIOrO BEKa.

Ho BO3 ¥ HBIHE TaM, He HYXKHO OOOJIBINAThCS cCMapTOHAMU
Y MICKYCCTBEHHBIM MHTEJIJIEKTOM, JIO YeJIOBEeKa eMy TIOKa JJaJIEKO,
€IMHCTBEHHO, UTO OH CMOXET B3SITh Ha ce0sl COBCEM IMPOCThIS
MOHOTOHHBIE 3a1a4u. OCTaIbHOE MOKA OCTAHETCS 32 TyMaIOIUM
YEJIOBEKOM.



Hair coBpeMeHHbIii Mup He TOJIBKO CAAeT B UHTEJIEKTYallb-
HOM IUIaHe, JETU MO3IHO B3POCIHEIOT, HE CTABAT KAKUX TO IJIO-
OabHBIX 337124, IPOCTO KUBYT, padOTAIOT, TOMYYaIOT 3apIuiaTy
Y 3TUM JIOBOJIbHBI UJIM HE OYeHb. YesOBeK MPaKTUYECKH Iepe-
CTaJl UHTEPECOBATbCS TEM, UTO BBIXOJUT 32 €ro cepy AesTeb-
HOCTH, Takasi pe3kasi MoJsipu3alus 3a1a4, IoTOMy 4TO MUpP 4y-
TOUKY YCJIOKHWJICS Y BCE OXBATUTh YMOM U MAMSIThIO IPAKTUYE-
CKU HEBO3MOXHO.

IT0o3TOMY MBI )KMBEM B CBOEM OTAEJILHOM 3aKYyTKE, MHOI A YK-
TaeM HOBOCTH, YTO TaM MPOUCXOAUT B OOJIBIIIOM MUpE, HO TaKk
0e3 MHTy3Ma3Ma MMOTOMY, UYTO HAC 9TO Ha MPAMYIO He KacaeTcs
u TobKO B 2020 romy Bce MOMEHsIOCh, IpUIILIa Oefa U JIIoau
CTaJIi MacCoBO 0OJIETh. BOT TYT M BBISICHUIIOCH, UTO JICHBIU TPa-
TWJIM COBCEM HE TyJa, KyJa HaJl0, YPOBEHb HAYKH JAJIEK OT Tpe-
OyeMBbIX OT HUX 3a]a4, a O0TaHWKH He 3ps ST CBOU XJie, ecliu
UM Pe3KOo 00aBUTh (PMHAHCHUPOBAHME. .

B Hame Bpemst ObITh OOJIBIIIAM yUYEHBIM, 3TO HE IMPECTUX-
HOE U HE JIEHE)KHOE HallpaBJIEHUE, Ky[a Kpy4de CTaTh U3BECTHBIM
CHOPTCMEHOM, KYTIOpbE, MOJENbI0O UM MPOCTO YAHOBHUKOM U
NOJTy4aTh CTAOMIIBHYIO 3apIUiaTy.

Ho Bapyr oka3plBa€TCs UTO HAJIMUUE JIEHET U CBS3EH, ellle He
rapaHTUPYIOT BaM 340POBbE U INIAJKOE TPOXOKICHUE MUIEMUU.



TYT Y TaM BO3HUKAIOT ITOABOJHBIC KAMHHK, KOTOPLIC €1IIC I10JI roaa
Ha3aJ HUKTO HE MOT IPEIBUICTD.

Terepp Bce OyaeT Mo apyroMy U peanbHbi ( He (heHKOBBIN)
yUeHbIid B 00IecTBe Oy[eT IEHUTCS MHOTO BBIIIIE BCEX JAPYTUX
npogeccul.

I'nasa 1.

HekoTopble (pU3MKK TEOPETUKU ellle C MIECTUIECITHIX TOI0B
JOMYCKAIOT, YTO (POTOH B MOMEHTE JIBHIKETCS ObICTpee CKOPOCTH
CBETa U MbI €r0 HE BUIUM, HO KOTJIa OH YyTh MPUTOPMO3UT TO
Cpazy MOSBISIETCs, IOTOM CHOBA MCUE3aeT U MOJyyaeTcs Takas
NYHKTUpPHAs JIMHUS, CJefl OT MpoJieTa YacTUIlbl TO €CTh, TO €ro
HeT.

CerosiHsi Mbl pacCMOTPUM MPSIMOJIMHEWHOE ABMKEHHUE I10
CMUpaIi BCeX HYKJIOHOB, MPOTOHOB , aTOMOB, ILIAHET, 3B€3[] U
raJaKkTUK.

[TOHATHO, YTO KAaKHUX TO MPSAMBIX JIMHWKA MO OTHOIIEHHIO K
MPOCTPAHCTBY HUKTO He JeNaeT, Aaxe (POTOH BO BpeMs CBOe-
TO MOYTH MPSMOJIMHENHOTO JBHKEHUST PACKPYUHUBAETCS BOKPYT
CBOEH OCH M JIAJIHO OBl OH 3TO Jiesial POBHO Kak Tpyba orpe-



JEJIEHHOTO IMaMEeTpPa, HET K€ OH 3TO JIENAET TaK, CIMpaJlb TOH-
Kasl IOCTETIEHHO yTOJIIIAETCS JOCTUTHYB MaKCUMAJIBHOTO pa3Me-
pa ( yIMHA BOJIHBI CBETA) HAYMHAET CHOBA CKPYUYMBAThCS ITPEBPA-
TUBLINCh B TOUKY KOTOPYIO MBI BOOOIIE He (puKcupyeMm ( mpef-
NOJIAraeTcsl YTO MMEHHO B 3TOT MOMEHT (POTOH yXOIMT 3a CcyO-
CBETOBOM Oapbep) MpecTaBbTe HOYHYIO THPIISTHAY W €CITU Ha Hee
CMOTPETh U3 AAJIEKA , TOHKOTI'O MPOBOJA COEIUHSIOIIETO JIBE CO-
CeJHME JIAMIIOYKU HE BUJIHO, HO 3TO HE 3HAYMUT, YTO €ro HET OT
CJIOBa COBCEM U 3TO MecTO Jyisl POTOHA camoe ,,0bICTpoe” ¢ TOU-
K1 3peHus] (PU3MKH BOT TYT OH JISHICTBUTEIHHO YXOAUT B CyOCBe-
TOBOU Oapbep.

A nouemy OTOH Tak ceOs BeyeT?

Tyt Mbl BcnoMHrM HblOTOHA, 4TO BCE Majioe MOBTOPSETCA B
OOJIBILIOM.

V¥ Hac ecTb KBapK 3TO MeJIbYanilias perucTpupyeMasi HAMHU va-
CTHLIA, HO €€ CKOPOCTb M0 HEKOTOPBIM pacyeTaM BO MHOIO pa3
IPEBBILIAET CBETOBYIO CKaKe€M Ha MOPsIKY ( IPUOIU3UTENIBHO 9
MWIJIMApAOB KMJIOMETPOB B CEKYH/Ly) CaM KBAapK Mbl HUKOT/Ia HU
BUIMM, TaK KaK €ro pa3Mepbl HACTOJIBKO MaJIbl, YTO €CJIM CPaB-
HUTb Hallly rajjakTuKy 50 CBETOBBIX JIET M pa3Mep 3eMIIM TO ITO
OyZIeT COOTHOLIIEHHE KaK pa3Mep BCero aroma M KBapka. A Te-
Hepb CAAbTE U MOICUUTANTE Ha CKOJIBKO JuaMeTp 12 ThicAd Ku-
JIOMETPOB MEHBILE AUAMETPa HALIEH raTaKTUKH?



A Kax ke MBI ero Toraa BUuaum?

Bce ouensb mpocTo MbI 3aMevyaeM He BCIo Haily ,,3emimio’, a ee
neuctBus B cocraBe COTHEUHON CUCTEMBI M HAa3bIBAEM 3TO TPO-
TOHOM. TO eCTh HECKOJIBKO TIJIAHET — KBAPKOB B OJIHOW 000iMe
Mbl BOCIIPUHUMAEM, KaK MPOTOH ¢ OOJIBIIIUMU pa3MepaMHu.

DddeKT BUIUMMOCTH CaMOro MpoTOHa MOIy4aeTcsi, Korua oH
10 OTHOILEHUIO K HAM HaXOAMTCS ITI0OC MUHYC CKOPOCTh CBETa
WIA JBUKETCSI HAM Ha BCTpedy, HO HE OYeHb OBICTPO, a HUXKE
CBETOBOI CKOPOCTH.

A Kak Takoe BO3MOXKHO?

Bce oueHb npocTto, Halll KBapK BCera ABUKETCS M0 CIMPaH,
KOTOpasi 3aTeM CKpyueHa B TOp, a TOT B CBOIO OYepe/lb PUCYET
ele OjiHy OOJBIIYI0 CIUPaTh W MOydaeTcs: oObeMHas cdepa,
9TO BBIXOJIUT U3 aHAJIN3a IBUKEHU I HAlllel TUIaHeThl. Y Hee eCTh
CYTOYHasl CIIMpPaJib IJie Mbl 32 CYTKH MOJHOCTBIO 0OeraemM Kpyr
JMaMeTpoM B 24 musuMapAa KUJIOMETPOB, HA CKOPOCTH CBETa
U TOZIOBasi OpOUTA TJIe MBI yKe 0OeraemM BCIO Hally TaJIaKTHKY
Ha CKOPOCTH 9 MWJUIMApIOB KWJIOMETPOB B CEKyHIY M 3a 365
JIHE! BCe TaKU MPOXOAUM €€ BCIO U 3aMbIKaeM KOJIbIIO, UJIH 3TO
Kpyr aauHou B 150 cBeToBbIX JieT. CKaxkeM 3TO OUYeHb IPUINY-
Hasl CKOPOCTb U MOHSTHO, YTO MOKA HUKTO HE 3HAET TOUHBIX pa3-



MepoB Hartero ,,Mieuroro ITytu", Bce olleHKH OYeHb MPUOIH-
3UTEJIbHBI, TAK KAaK IO 3TOTO Mbl HEBEPHO BBICUYMTHIBAIA CBOIO
pEaIbHYI0 CKOPOCTb.

Bce 310 XOpoI1I0 BUJIHO IO JIBUKEHUIO 3Be3]l, & UMEHHO UTO
KpOMe, KaK CYTOUHBIX Y TOJIOBBIX CMEIIeHUI HUKaKUX HET, Kap-
THHKA BCE BPEeMs OfTHA U Ta e CKOJIKO OBl JIeT He MpOIio. A
9TOr0 HE MOXET ObITh, €CJIM CO BPEMEHEM Mbl HaXO/IUMCSI CHava-
Jla ¢ OIHOTO OOKa IIEHTPa IaJIaAKTUKH, TIOTOM C JIPYTOro MHOTHE
3Be3/Ibl JJOJKHBI CAIBUHYThCSI OTHOCHTEIIBHO JIPYT apyra. Te ko-
TOpBIE JJAJIbIIIe OHU OYIyT MEHBIIE TIepeMenaThcsi o HeOOCBO-
1y, KOTOpBIe Orke OOJbIIie.

Korna equre Ha moe3ne MUMO T0JIs1, TO OOpaTUTe BHUMaHUE,
YTO TIOCPE/IMHE €r0 pacTeT AePEeBO WJIM MOCTPOMKa, a TaM BJa-
JIeKe 32 HUMHM JIeC ¥ HaM KaXeTCsl, YTO JePEBO CTosIIee B JiBa
paza Oyke, OHO HAYMHAET OBICTPO OTCTaBaTh, a AAJILHHM JIeC He
CIICIIUT 3TO AeJIaTh, OH KaK Obl IBUKETCSI BMECTE C HAMH. DTOMY
BU3yasibHOMY 3(pekty cooTBeTcTBYeT TONIBKO JIyHa 1 ConHile

ApYrYe TJIaHEeThl Halllel cucTeMbl U Bce. Bee manbHue 3Be3bl,
CJIOBHO HE XOTSAT MOMAYMHSITHCS 3aKOHY YIJIOBBIX PACCTOSTHUINA W
TOMY €CTh TOJIKO OJJHO OObSICHEHHE.

M= Bceria BUAUM CBETOBOI UICTOUHMK, HE TaM I1€ OH peaJlb-
HO HaXOJUTCS, & YCPEHEHHBIH 32 OJMH rof] yroj najgeHus ¢oro-
HOB WJI €10 (POKyC. ITO HOBasA (PU3NUECKOE MOHATHE, EIIE CaM B



HEM TOJIKOM He pa30Mpaioch, HO 0Opa3HO TaK pa3 MbI TaK OBICT-
PO IBUKEMCSI B TIPOCTPAHCTBE, TO MBI KaK aBTOMOOWJIb COMBa-
€M KareJbKH J0K[Is (DOTOHBI CBOMM JIOOOBBIM CTEKJIOM U YKe
0e3 pasHUIIBI MO/I KAKMM YIJIOM JIeTe/Id KallUld y Hac Ha CTeKJIe
BCErJa OJJVIH U TOT JK€ yroJl CKaKeM COPOK MSATh IPAJycoB , BCE
pazynyire OHM YTy 10 TIEHTPY Wi Onnke K riepedeppu 0030-
pa, ¥ €CJIM MBI Y4yTh MOAHAKMEM, TO KareJIbKy BOOOIIE MoOeryT
BBEPX MPOTHB 3aKOHA (PU3MKU ( MX TIOArOHSIET MOTOKOM Habe-
TaoINero Bo3yxa) TO €CTh U3 3a OOJIBIION CKOPOCTU JABUKCHUS
HaIllel TUIAHETHl Mbl CMa3bIBaeM BCIO TTyOUHY MTPOEKITUM J1ajTh-
HUX 3BE3]] U KAPTUHKA 3BE3[JHOr0 HeOa Moydyaercs MJIOCKON 1
TUIOCKO3eMEJTBITMKHY HAYMHAIOT IyMaTh, YTO 3TO HAPUCOBAHHBIN
9KpaH WM KYTOJ HaJl HAMU.

HpOCTbIe JIIOAU IIPUAYMBIBAIOT BOT TAKHUC ITPOCTHIC 00BsICHE-
HUA, a Cl)I/I3I/IKI/I TCOPETHUKHU THIIA MCHA PUCYIOT 0oJjiee 3aMBICTIO-
BaTbIC CXEMBI, HO XO4YE€TCA YTO OBl OHU 9yTb 9yTb, HO HpI/I6JII/DKa-
JIU HAC K UCTHUHE.

[TosTomMy onwuiily OfIVH MBICJIEHHBIH OIBIT KOTOPBIA OObSICHSI-
€T MoYeMy MbI He BUJMIM CMEIeHUsI JaJTbHUX 3BE3/I.

Bor y Hac B pyke sa3epHasi yKa3Ka HaBe/IeM €€ Ha 9KpaH U
HayHeM ObICTPO BpalllaTh MO KPYyry, Ha OeJIoM MOJI0THE 00pazy-
eTCs KpYT.



Teneps npoBeieM 3epKaIbHBIN OMBIT, U YKPEMHUM JIA3ePHYIO
yKa3Ky Ha BpaIalIeMcst Kpyre ¢ YKJIOHOM OJIke K IIEHTPY, TO
€CTb OHa Oy/IeT MOKa3bIBaTh B IIEHTP BPAIICHUsI HAITIETO SKPaHa,
JUTSI 9TOTO HY)KHO OTMETHUTD IIeHTp Ha nojioTHe. U 1anee packpy-
yrBaeM OBICTPO OBICTPO, MBI YBUIHMM, UTO My4OK CBETA YKa3bl-
BaeT BCE BpPeMsI B OJIHY TOUKY, XOTSI Mbl KPYTHM KOJIECO, Ha KO-
TOPOM 3aKpervieHa Hallla yKa3Ka OHa TOXe KPYTUTCS, IIPU 3TOM
BCE PAaBHO C KaKOW CKOPOCTBHIO MBI 3TO AejiaeM. JTOT OMbIT T0-
Ka3bIBAET, YTO Mbl Ha 3eMJIe MOXXEM BpPAIIAaThCsl KAK YTOIHO C
KaKO JTMOO YacTOTOM, HO Beeria Oy/ieM JIOBUTh TOJIbKO HYKHbIS
HaMm (pOTOHBI U J1s1 HAC OHU OYy/IyT BBITJISACTh KAaK TOUEYHBIN UC-
TOYHMK CBETa MPUXOMSIIUN U3 OJHOTO OMpee/IeHHOTO MeCTa.

WToro y Hac ocraercs BOIIPOC, a YEro 3TO Mbl WM KBapK Tak
OBICTPO pa30rHAIMCH B ITpocTpaHcTBe? BepHemcs k Hariemy ¢o-
TOHY, KOTOPbIM CKOpEe BCETO €CTh KBAPK JABUKYILUANCS 110 CBOEU
CYTOYHOU OpOWTE U rOI0BOM OTHOBpEMEHHO. BoT ,,cyTouHyio "
MBI BOOOIIIe HE BUAUM, OHA ITPOUCXOIUT BHYTPH ,,[ONOBOM — ra-
JIAKTMYECKOU"' 9TO 3HAYMT, YTO (POTOH MPEICTABIISACT U3 ceOs1 Op-
OuTy Harei 3eMJIr 3a TOfl BOKPYT TAJIAKTHKH, MBI BUJIUM TOJIBKO
OosbImii Kpyr ero pukcupyet kamepa tam auameTp 350 HaHO-
METPOB yJIbTPA(UOJIET U 3TO TOJBKO OJIMH Iepll, a BHYTPU HETO
ecTb 365 CyTOUHBIX BUTKOB.



To ecTb ecii ObI MBI OBUIM BEJIMKAHAMU TO ,, 3eMJTI0 — KBapK"
MBI ObI HE YBUJIEIA COBCEM, a BOT HAIIly TAJIAKTUKY JBHUTAIOITYIO-
cs1 B BUJIe OJIMHA MEPIIEHTUKYIISIPHO CBOEMY BpaIlleHHIO ( KakK ITy-
JIsL JIETUT U BpaIaeTcs) Mbl Obl BOCIIPUHSIIN, KaK ()OTOH U OIMH
000pOT 3TO Bcero ofuH repil. ( a BHyTpu ogHoro ['epra erme 365
BUTKOB TOJre€pLEB)

['py0Oo roBops HalM TEXHUYECKHE BO3MOKHOCTH MO3BOJISIOT
YBUJIETh TOJILKO ME/IJICHHBIE Y TIPOTSIKEHHbBIE COOBITUSI M 3TO YiKe
HE caM KBapK, a CKOpee ero MHBEPCUOHHBIN Clie/l BOMYIIECHU,
9TO KaK 3a CaMOJIETOM OcTaeTcs Oenasi mojioca Oosee sKUpHast
Y TOJICTasl C MEHbIIIeH CKOPOCTBIO Ipeia, BOT 3TH BHIXJIOMHbIE
ra3bl Mbl U BOCIIPUHMMAaeM Kak (pOTOHBI, a caMm JialHep ,,KBapK"
MOKa Pa3MJIsIETh HE MOXKEM.

N nocnennee. A noyemy KBapK BCE BpeMsl HApe3aeT Clupaib
Jia elle U 3aKPy4rBaeTCs MPENeHIMKY/ISPHO CBOEMY BpAIlIEHUIO
( MpaBWJIO OTCTABJIEHHOTO OOJIBIIIOTO Maibila)? TO eCTh Ha MUK-
POYPOBHE Y Ha MAaKPOYPOBHE 3JIEKTPOMArHUTHBIE CUJIbI ICUCTBY-
0T OMHAKOBO?

DTO CJIOKHBIA BOITPOC U YETKOTO OTBETA MOKA HET, HO M0 Of-
HOW U3 BEPCUM CYIIECTBYET CJIOKEHHUE JIEKTPOMArHUTHBIX BOJIH
C UX JaJbHEUIIMM YMEHBIIIEHHEM JJIMHBI BOJIHBI U HAa0O0OpOT
pacTeT 4acTtoTta. ITO B CBOIO OYepeb JaeT UMITYJIbC YCKOPEHUS
WY TIepexo]] ¢ OOJIbIIIEro Kpyra oOpalieHnsi, HA MEeHBIITNIH OTHO-



BPEMEHHO yBEJIMYCHUE IJIOTHOCTU SHEPTMU U IMHEHHOTO TaJlaK-
THUYECKOTO YcKopeHws. To ecTh Bceraa ecThb JBe WU TPH TIOCKO-
CTU BpallleHUsI Pa3HbIX 10 UaMeTpy, U BCS MaTtepust OT POXKIe-
HUS ¥ 10 TUOE/IY TIEPEXOUT U3 OJIHOTO YCIIOBHO OOJIBINIETO Kpyra
B MEHBIIIUI WJIM HA0OOPOT.

To ecTh Tak WM MHaYe yacTuIa OyJeT ABUraThCsl MPUMEPHO
OIMHAKOBO MO CKOPOCTU HO BOT TPA€KTOPUU OYyAyT pa3HbIMU, U
9TO Ba)XXHO TaK Kak JajibHue riaHeThl COTHEYHOM CUCTEMBI BO
BpeMsI podera BOKPYT EHTPA FAJIAKTUKY COBEPIIAIOT OONBIIUIA
MyTb, a OJMMKHUE MEHBIITH.

A Kakue naipHue, a Kakue OMKHUE TUTAHETHI?

Hawm npunercs nepecmarpusath crpoeHre COoTHEUHOH cucTe-
MBI TIOMEHSIB CllaraeMble MECTaMU WM BbIBEPHYB BCe HAW3HAH-
Ky, Tak MepKypuii Oyaer camoid ObICTPO M BHEIITHEH IJIaHeTOM
€ro CYTKH JIOJUKHBI ObITh 96 9acoB M 3a 3TO BpeMsi OH CHeJIaeT
Kpyr B 96 MusumapoB KUIoMeTpoB, BeHepa ee cyTku 48 yacoB
U Kpyr B 48 miipa kM, 3emuisi 1 Mapce no 24 yaca v OIMHAKOBbIE
Kpyru 1o 24 mupa kM, ganee IOnurep cytku 12 yacoB u Kpyr B
npocTtpaHcTBe B 12 mipa km, aanee CatypH 6 yacoB u 6 mupn
KM, 1 T 10 [InyToHa B 1,5 yaca cytku u kpyr 1,5 muipa Km.

[11yTOHY BBINAJIO MPOXOAUTH HAMMEHBILEE PACCTOSIHUE BO-
KpyT LIEHTPA TaJJAKTUKU MO9TOMY OH MOKET HE TOPOIIUTCS, HO



MMETh OOJIBIIIYIO0 BCEX YaCTOTY OOpaIlleHusI, CIIOBHO €r0 YCIIOBHO
JIMHEWHOE YCKOPEHHe, EPEXOIUT Bce OOJIbIIe U OObIIe B YIIIO-
BOE YCKOpEHHE.

MBs1 BHIMM, 4TO Mapc vainie Hac JieJiaeT ToJI0Bbie OOpaIieH st
B UETBIPE pa3a, HO MOKHO MIOMEHSATh BCE MECTAMHM U 3TO Mbl 3€M-
i1 ObICTpee B YeThIpe pas3a mpoderaeM CBOU rojioBor Kpyr, 4eM
OH Y MHOTJIa 3TO BUJHO, KaK MbI €ro 0OroHsieM ( peTporpaaHbIi
Mepkypuii) Bce cornacyercst ¢ OTO DiiHiiTeliHa, rae Bce OTHO-
CUTEJIbHO U OT MEPECTAHOBKU MECT CJIATAEMBIX CYMMa HE MEHSI-
eTcs.

I'maBa 2

Tpyn ¢usrka TeopeTrka CTOPOHHEMY OObIBATENI0 MOXKET TO-
Ka3aThbCsl MyCThIM U OECCMBICTIEHHBIM 3aHSITUEM, HY TTOAyMaelllb
TaM TEOPHsl YTO TO MPEACKA3bIBAET, a MOIU MOTOM MPOBEPh TaK
9TO OBUIO WJIM HET, WJIU MPOCTO Cy4yaiiHOEe COBMAEHUE.

Ceronns Ha paboTe CBOMM KOJUIeraM COOOIIII, UTo (haKTHUe-
CKU MBI )kuBeM BHYTpu COJTHIIA U Hallla CUCTEMA MOX0Ka OO0JThb-
11e Ha apOy3, a Mbl TUIAHETHI KPYKMM BHYTPU KaK CEMEUKHU. . .

[ToHATHO, YTO MEHS COWIM CyMAaIISANINM U MOTPeOOBaIH Ka-
KHX TO 00Jlee BECKUX JJOKA3aTeIbCTB, HATPUMED MOYeMY BHEIII-



HsIsl CBETSAIIAsICS WM paIMallioHHasi 000JI0YKa He BUJIHA Cpa3y
co Bcex cTopoH? Win noyemy He Tak KapKo Kak B HEApax 3BE3-
np1? Kak s Bce 970 BRIYMCTWII? U T TO €CTh 3aKUJAJIA BOIPOCa-
MU U ObLTH MPaBbl, MHE ObUIO KPBITh HEUEM, U 5 CAJICS TaK Kak
MOW pabouuil JIeHb Tjie S YUCTUI MEJIKYI0 KapTOIIKYy BPYYHYIO
3aKaHYMBAJICSI, & OOBSICHUTH BCIO TEOPHI0 DWHINTEWHA 3a MATh
MUHYT, €llle HUIKOMY He y/1aBaJioCh.

HanowmH10, 4TO BCe MOM BBIBOJbI CTPOSITCSI KAK pa3 Ha 3TON
TEOpUH, TOJBKO MEPECTaBUJI MECTaMH CllaraéMble, TO €CThb Mbl
JBHKEMCSI Ha CKOPOCTH CBETa, a (POTOHBI CUMTAN HETOJBHKHbBIE
( IO CpaBHEHUIO C HALIEW peajibHOUM CKOPOCTBIO ) TO €CTh (popMy-
JIbl HE TIPETEPIIENI U3MEHEHUs1, PE3YJIbTaT TOT K€, Pa3Be YTO BCIO
Haury CoJIHEYHYIO CUCTEMY MPUIIUIOCh BHIBEPHYTh HAaU3HAHKY U
CBETUJIO MEPEMECTUIIOCH C LIEHTPa Ha caMylo NepugepuIo U OHO
Ternepb Be3/1e, KyAa HU TKHU NaJIbIIEM.

W HEMHOTO OTBJIEKYCh, B Ka:KAOM TPOJECCUU €CTh CBOU TPO-
¢u, ceituac padortaio B CTOJIOBOIA, HO YPOBEHb MPUTOTOBJICHUS
€/1bl BBIIIIE PECTOPaHa, U Yepe3 MEHsI MPOIILIO JECATKA TPH MOBA-
POB, KTO TO TOTOBWJI JIy4lIle, KTO TO TIOXYXe, TaK 4TO U eCcTh 0e3
M3KOTY OBLIO HENb3s, HO M0 HACTOSINEMY JIesIaTh Q010 MOTJIH
TOJIBKO /IBa Y€JIOBEKA ¥ OHU MTOYEMY TO BBICOKO IIEHSIT CBOH TPy,
TO €CTh UM 3apIliaTa He HPABUTCS CTOJIOBCKAsl, O3TOMY YIIUIU
Ha Jipyrue 6oJiee XjaeOHble MecTa.



U Bor Y KaXI0ro Takoro ymeJjbla €CTb CBOU MAaJICHbKHE CCK-
PETHI, KaK MPpUTOTOBUTD ITHIILY, YTO OBl OHA HE NnoTepsia CBOUX
ITOJIE3HBIX CBOI;’ICTB, n €€ €11b U CIIC OOJIBIIIE XOUETCH. . .

[IOHATHO, YTO KaKakue TO a3bl UM JJAJI B TEXHUKYME, KAKYIO
TO MH(MOPMAIMIO OHKM TIOYEPITHY/IA OT CBOMX OoJiee CTapInX U
OMBITHBIX KOJIJIET, @ KOE YTO OHU Y3HAJIU CIIyYallHO METOJIOM Thl-
Ka, I03TOMY YUYEHUKHU CMOIJIA ITPEB30MTH CBOMX yUUTENIer B MO-
BAPCKOM HCKYCCTBE, [IOTOMY UTO HE CTaJIHA MOJIb30BaThCS TOJIIBKO
HapaOOTKaMU TPOIUIBIX JIET, a JOOABJISIIA YTO TO CBOE OPHUIH-
HaJIbHOE TaK CKa3aTb U3IOMUHKY.

Y (UBHMKOB TEOPETHKOB TOXE caMoe, HEBO3MOXKHO CTaTh
CKOJIbKO HUOYb CEPbE3HBIM YUSHBIM, ECJTU JIOCKOHAJIBHO HE U3Y-
YUTD OMBIT MPOILIBIX MACTEPOB HAIIIETO JIeNa, a IOTOM J00aBIsIs
TyJa yKe HOBYI0 MH(OpMAIIMIO, KOTOpasi CTajla HaMm JIOCTYITHA €
TIOMOIIIBIO MOIIIHBIX TEJIECKOIOB, CITyYailHble COOBITUS KTO JKHJI
B JIEPEBHE 3HAET, UTO BCE JIEPEBSIHHbIE CTPOEHUSI TIOJ TOJia repe-
KallliBaeT B OJHY CTOPOHY, a IOJI rojia B JPYrylo, 3TO MOXHO
cKazaThb s10J10KO Ha rosoBy. M cobpaB Bce B Kydy Ha4yaTh MOHe-
MHOT'Y CBSI3bIBATh B €JMHYIO KAPTHHY.

Boo0biem cinyuaiiHbIX JiIofei B Haiell npodeccuut HeT ( He
MOBApCKOM) U JCUCTBUTENILHO CTOSIIMX Mpodu ypoBHsT Dpeii-
MaHa pa3 iBa 1 o6uescs. ( OH nepBbiid BHIIBUHYJI TUIIOTE3Y, YTO
(poTOH B MOMEHTE MpeBbIIIaeT CKOPOCTh CBETA.)



M BCe uTO MBI TOBOPUM B CBOUX T'MIIOTE3aX MOXKHO CMEJIO JIC-
JINTb [IBA, 4@ TO XU TPpHU, HO YTO OCTACTCA BCC PaBHO TAHCT, HA Ma-
JICHbKYIO CCHCAlIHIO.

CeronHs MOroBOpUM PO PaBHOAECHCTBUE , 51 BOT BCIO KU3Hb
ayman uyro CoJHIIECTOSIHUME 3TO Takas TOYKAa B MPOCTPAHCTBE,
KOTOPYIO MBI ITPOCKAKMBAEM JAKE HE 3aMETUB, U TOJIBKO BUepa
1oJIe3 B pacnucaHue Bocxona U 3axoaa CosHIA 4yTh HE MOTe-
pan aap peun. OKa3bpIBA€TCSl B TEUEHUE IIECTU CYTOK TUTIOC MU-
HYC CEKYH/bl, HO JIEHb JUIUTCA OAUHAKOBO O BpeMeHU. PaszHuia
9YTO MUHYTa JOOABJISIETCS YTPOM, & BEUYepOM OHA YOaBIsieTcsl U
B CYMME OCTaeTCs CTOJIBKO KeE.

Kax Takoe moxeT ObITb? MbI jke Hecemcsl 1o CBOoeit opouTe, Ha
OI'POMHOM CKOPOCTH U HE MOXEM XOTh Ha CEKYH/1y OCTAHOBUTCS,
a 3HauuT 3a HarM CoJTHIIeM BCer/ia I0JI)KHbI JBUTATbCSI 3BE3/Ibl,
a TyT OaIl ¥ BCe MOYTH 3aMUpaeT.

Ho ecnu Mbl BUiUM Tpoe CYTOK WM 72 4aca TOJbKO U300pa-
JKEHHME HAILIEr0 CBETWJIA, TO ECTh OHO YK€ YIIUIO C TOrO MeCTa, HO
paccrosiHue B 72 MUJuIMapia KUJIOMeTpa CBeT Oy/eT Mpeoaoe-
BaTh MIMEHHO Tpoe CyTOK. To ecTb crydaiiHbIM 00pa3oM yaaaoch
YCTAHOBUTDH PEAIbHOE PACCTOSIHKME [I0 BHELIHETO PaAuallMOHHO-
ro nosica Tirna Bann Asniena, ero Ha30BeM BHEITHUM OapbepoM.



A Terepb ClIeIUM 3a JIOTUKOW y HAC €CTh YYacTOK OPOUTHI,
KOTOPBIM HAIOMUHAET METTIO WU 3Be3/a JOJDKHA ITPOMTH Kakoe
TO HEU3BECTHOE HAM PACCTOSIHUE A0 CaMOM JajbHEN TOYKU, HO
TIOTOM 3epKaJIbHO ( pa3 Halia opOWTa 3TO KPYr) JOJKHO WATH
00paTHO U MbI Oy/IeM BUJIETh HOBYIO TPAEKTOPHIO CBeTa WU (ho-
TOHOB TOJILKO C MOJIOBUHBI MyTH. Tak mnipoie CoHile NOBEepHY-
JI0, HO 13 3a OOJIBIIIOTO PACCTOSIHUS MEKAY HAMHU TIOKa (DOTOHBI
710 Hac 100epyTcsl Mbl Oy/ieM BUJETh CTapoe N300pakeHre U MO-
MEHT NOBOPOTA JJIs1 HAC HACTAHET C OMO3JaHUEM. A KakK BbICUU-
TaTb? A OYEHb JIETKO KaK TOJBKO Mbl YBUJIEIU aHOMAJIUIO ( 4TO
JIeHb HU pacTeT HU YOBbIBA€T) MBI €€ JeJUM IOMojiaM, TaK Kak
9TO CepellHa U KJEM KOorja CHOBA CTaHYT BUAHBI U3MEHEHMUSI.
CKOJIBKO pa3 HaM FOBOPWJIM, YTO UyKHE 3BE3/Ibl HAM CBETSAT U3
JIAJIEKOTO TIPOIILIOTO, & B CBOEM CBETUJIe OpeBHA HE 3aMETHUJIH.
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