ExumoB Bukrop IMmutpreBuy

O cKpbITOii 0T YenoBeyectsa BEJTUYAUIIEH Taiine!

Ilepen Bamu Hay4uHbIii (BO BCeX CMBIC/IAX) J€TEKTUB 0 CAMBIX CTPAIHBIX
U MaccoBbIX npectymiaeHusx. Ouu copepmaiorcs IOCTOAHHO u BE3JIE,
HO Bbl 1a:ke He M003peBaeTe 0 HUX, KAK M OCTAJIbHbIE JIIOIH.

BBenenune
Oos13aTeIbHOE ycioBue AJd paccjiecI0BaHUs U IOJHOI0O MOHUMAaHHUA:
Omupaiiteco UCKJIIOUYUTEJIBHO na pa3yMm, JIOTHKY U peajbHOCTD!

ITockoabky pabdoTa mnpegHasHavyeHAa AJs1 BcexX JIojeil, MO OOBSICHEHUS U
JA0Ka3aTeJbCTBa OYAYT MPOCTHIMH, YTOOBI MOHATHO ObLIO /Ia’e MIKOJbHUKAM He CTapIIUX
kJjaccoB. Ciienyromue 6 moJioxkeHuil OyAyT cHavaJa u3jioxensl, a 3ateM YBEJIUTEJBHO
aokazanbl! OHM 00bsicHAIOT npakTHyeckn BCE TaiiHbl, KOTOpPBIE He B CHJIaX pa3rajarhb
yuéHble, BKJII0OYasi (PU3UKOB M ACTPOHOMOB. Jlerko pemalTcsi 1 MHOTHE 3arajIku HCTOPHH.
Ho mepex ux m3ioxeHueMm crnpomy: Ourymaere ju Bbl Hanmmuue B Bamem opranmsme
MHOTOYHUCJIEHHBIX MEJIKHMX 0c00eil, KoTopble HAXOAATCHA B HéM Bcerga? besycioBHO, HeT -
Jaxe B TOM cJIy4yae, KOraa TaM NosiBjasiioTcs Bpeaurenu! Bel cornacHsl ¢ 3tum?

1. YesoBeuecTBO - HUBHIM3ALMA MOJYMAPHOHETOK, KOTOpPble HAXOAATCH MOI
NMOCTOSTHHBIM U HEM3BECTHBIM MM BO3/1eliCTBHEM B TeYeHHe BCel JKH3HH.

2. ITociie Tak Ha3biBaeMoil cmepTu BCAKAS 4yenoBeueckasi Aymia yHUYTOKAETCS.
Eé jgumarpt BEPOJTOMHO, KECTOKO wum IIPECTYIIHO panbHellueid KU3HH M
BO3MOKHOCTH PEeHMHKAPHALIMH, T.e. MOBTOPHOI0 NMPHXO0AAa B TeJO MJaJeHNAa ¢ IOJHBIM
cOXpaHeHHeM CcBoell JHYHOCTH W namATH. ExenneBHo mncrpedaserca 6Gosee 150000
Jioackux ayml. TakoBa meHa 3a OTCYTCTBHE HAYYHOTO MHMPOBO33PeHUS - Mpexe Bcero, 3a
OTCYTCTBHE TAaKHX HAyK, Kak (u3uka u acTpoHomusi! 3asiBjieHHe KaykeTcsl O4YeHb
CTPAHHBIM, HO IpOIIYy He MOAJABATHCS 3MOLMAM, a pacciaeloBaTb, ONHMpPasch Ha
JIOTMYECKH annmapar MblUUIEHUs] U peaJbHOCTh! Eciim Bbl He mpogosxkure yreHue, T0 B
naabueiimem oynere OUEHD coxaners. OnHako y Bac nosiBUTCH HeXelaHUe YMTATh, KaK
U Oosib1IMe coMHeHUs1 B u310:keHHOM. UX yerpansit YBE/IUTEJIBHBIE noka3areiascTBa n
Bama xots 0b1 HeOoIbIIAA HACTOHYUBOCTD pa3odparbest B ZAKUZHEHHO Baxuom nuis Bac,
oam3kux Bam u Bcero uesnoBeueckoro poaa! HexeslaHue 3HAKOMUTBLCSI ¢ Moel paboToid
Oyaer He coBceM Bammm (uim coBceM He Bamum), Ho ceifuac Bol npouecc Bo3neiicTBus Ha
ce0sl He MOYYBCTBYETE, MOCKOJbKY 0 HEM HUKOI/IA He 3HAJIHU.

3. HaubOoJiee cuiibHOE BJIMSIHUE OKA3bIBaeTCsl HA Y4€HBIX, B NEPBYI0 oYepelb - Ha
¢u3ukoB u acrpoHomoB. Llegb caMoOro MOIIHOrO0 BO3/leilicTBHSI HA HUX - He NOMYCTUTH
NOSABJICHUS Y JIIOJell MOAJTHHHOTO HAYYHOI0 MUPOBOo33peHns. OHO ceiiuyac KeiiCTBUTEIBHO
orcyrcrByer! OUYeBHAHO: eC/IM eCTh BO3JeHCTBHE, TO ero Hag0 CKPLITh W He JONMYyCKATh
NnosiBJleHHe CBeJleHHHi 0 TeX, KTO Napa3suTHpPyeT Ha pa3yme W 4yBcTBax! BmoJjne
3aKOHOMEpPHO, 4YTO0 BCé Tak u mnpousonuio 3a Toeicauederus CO3HATEJIBHOI'O
HCKAKeHUs UCTUHHBIX 3HAHM. OTCI01a M NepBOHAa4Ya/IbHOEe HeBepHe JI000ro 4uTaTeJs.
IHo3TOoMy 3agamMm BONpPOC, KOTOPBI NMPOSICHUT U3J10:KeHHOe. MO:KHO JIM NPOHTH 2 pa3HbIX
PACCTOSIHUSI ¢ OJMHAKOBOIi CKOPOCTHIO 32 OAHO M TO ke Bpemss? Ha Hero ¢pu3ukm mu
acTpoHOMBI OoJiee cTa JeT oTBevyaroT: /[a! Ecam Bbl mosiaraere, 4ro s1 npeyBeJn4uBan, To
I'JIYBOKO 3a0ayxnaerech! IlogoOHbIX  “Hay4yHBIX B3IVISAOB”, OIPOBEpPraeMbIX



PeanbHOCTHIO, JTOTMKOI 1 MATEMaTHKOM, B TAK Ha3bIBaeMbIX HayKaX, 0COOCHHO B (pu3HKe U
actponomuu, [IPEJJOCTATOYHO! Bbl cMokeTe yOenuThesl Aajiee.

4. Cmbica BoO3eiicTBHSI - TMOJy4YeHHE 3SHEPrMU OTPHUATEJLHBIX 3JMOUUH B
MAKCHUMAJIBHOM koJiH4ecTBe M COKpbITHE HCTHHBI.

5. Y Bcex Jroaeil HapyLIeH JIOTHYECKUH aNnapaT MbIILIeHUs, 0CO0eHHO Y GU3UKOB
U ACTPOHOMOB. Y CTAaHABJIMBATH NMPUYMHHO-CJIEACTBEHHbIE CBA3U UM 3aTPyAHUTEILHO.

6. Boiinbl, Tparegum, NosiBJeHHEe BPEAOHOCHBIX TeOPUH M TNOAOOHBIE COOBITHSA
NPOMCXOAAT M3-32 BO3JEHCTBUS U CBOEOOPA3HOIO CeJeKIHMOHHOI0 0TOOpAa HCIOJHUTEJIeH.
Kputepuem st Hero BCEI'/IA BbIcTynaeT Hau0O0IbIINH Bpea AJs J1oAei.

Y ¢u3ukoB M acTpoHOMOB ypoBeHb Jormdeckoro moinuienuss 3SHAYUTEJIBHO
HM:Ke, YeM Yy 0OJIBIIMHCTBA JI0Jel - M3-32 MOCTOSSHHOTO M 00Jiee CHJIBHOTO BO3/1efiCTBUSA H
ceJIeKIIMOHHOT0 0TOopa B cpeay yuéHbix. OUEHD HemMHoOrne U3 HUX MOT'YT YCTAHABJIMBATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U - M TO H3peAka. B Tex 00cToATEIBCTBAX, YTO MBI KUBEM,
no-aApyromy ObiTh He Mo:keT! du3uku U actpoHomsl CJIMIIKOM onacHsbl 1)1 OTPOMHBIX
yomiin. OHM 3HAKOMBI HAM CHMBOJIMYHBIMHM 00pazamMu M3 MH(OB, CKa30K, CBSIIECHHBIX
NMHUCAHMIL... 3AKOHOMEPHO MX CTpeMJIEHHe K TOMY, YTO0ObI 0 HUX HUKTO U3 HAC He 3HAJ, KaK
U 00 MICTUHHOM MOJI0KeHuH e Ha 3emie. Ha pucyHke - o1uH U3 CHMBOJIOB yOuiil.

OrpomHblii pa3yMHbIH U KPOBOXXAaJHbIH 3Bepb, 2 B PeaJbHOCTH - HEBUAMMBIH
YeJIOBEYECKOMY IJI1a3y KOJIOCCAJIbHBINA AyX-Aapa3uT, XoTs uUX ABoe. OHM CKpPBIBAKOTCS 3a
CodunkcoM n kpbuiaToM 3MeeM U3 budaum u ApeBHUX peuruii AMepuKH, rjie U3BeCTHbI,
kak Kermanekoatas. Poccusinam, ykpamHoam m OejopycaM OHHM 3HakoMbl, kak Komei
BeccmepTtHblii 1 3Meil I'opbiHbIY. JIpyrue HApoasbl ¢ IPpeBHUMH KOPHSIMU O HUX TOKe 3HAIOT,
HO nox MHbIMU UMeHaMu. Hamu npeaku Bo MmHorux Mecrax IlinaHersl NbITAJINCH 1OHECTH
0 CBOMX NMOTOMKOB HCTHHHbIE€ 3HAHUSI Pa3HbIMU cnocofamu. OAHAKO OHH B TedeHHe
JJINTEJIbHOT0 BpPEeMeHM IO0J BJUSIHHEM BePOJIOMHBLIX IyXOB TpPaHCGOPMHPOBAIUCH [10
HHOCKA3aTeJLHOr0 BUAA, CTATHU JereHAaMH UM UCYe3J/IH.

Ilepen TeM, Kak mepeldTH K A0Ka3aTeJbHO#l yacTu, onpeneaunmcsa ¢ I'JIABHBIM
orsimunem NCTUHHDBIX Hay4YHBIX JUCHUILUIMH OT JIKEHAYK.

Yto B HayKe CaMo€ IJ1aBHOE

Bo Bcex cayuyasix, Korja cyumecTByeT NpPOTHBOpedYHe MeKAy TeopHeil u
NPUPOAHBIMH SIBJICHUSIMH, OLIUOKOH MOKeT ObITH TOJbKO uaesi! [IpupoaHbie ABJICHHUS - He
OIMOKH, TAK KAK OHU CYLIECTBYIOT peajbHo. Ilpu HecoBnaJeHUM TeOPUHU € PeaTbHOCTHIO
Mbl nMeeM HEBO3MOKHOE nporuBopeune. Ero Hago ycrpansarts. /laHHOe moJioxkeHue
oueBHIHO H OeccriopHo, H siBasiercs AKCHUOMOM! JluGo Bel paccy:xmaere Kak



HACTOAIIUI y4€éHbIN, He omyckas B MbIiciasax HU OJHOI'O HeB03MOKHOT0 IPOTHBOpEYHs,
JIM00 BBICTYINAaeTe JKey4éHbIM, 1 BaM ncTuHa u Hayka (1o cyTu) He HY:kHbI. K coxkanenuro,
B (pU3MKe U ACTPOHOMMH HAJIMYHe HeBO3MOKHBIX MPOTHBOPeYHii - HopMa. [lo3TOMy B HUX
BO MHOT'OM MCTHHHOCTb M HAYYHOCTb OTCYTCTBYIOT. Belb ecTecTBeHHBIC HAYKH, K KOTOPBIM
OTHOCSITCS HAa3BaHble JAUCHUIUIMHBI, u3y4yawT Ilpupoay u wmcxomsat u3 Heé. Jlus
NPaBUWIBHBIX (HAYYHBIX) paccy:KAeHHil HaM0, 4YTO0ObBI B HHMX Ha IEePBOM MecTe CTOSJIA
peanbHOCTh, 3aTeM JIOTHKA, a JHIIb NOTOM BCE ocTagbHoe! BuHBI Ha y4éHbIX 3a
HeMOHMMaHue (PaKTHYECKH HeT, HO MOru0aloIuM YeJ10Be4YeCKUM AYIIaM OT 3TOr0 He Jierye.

IIposiBuUTe Pa3yMHOCTb, OTBETCTBEHHOCTb, COCPEI0TOYEHHOCTh M TepneHue! Peunb
unaér o cammkomM 3HAUUMBIX unennocrsix. Ecim Bbl mpourére BHMMAaTelbHO, Aymasi
JIOTHYHO, TO B 3TOM yOeauTech! Ilosoxkenue B Hayke Takoe: MHe npuaérca JJOKA3BIBATD
O0YeBHJHYI0 Belllb - W3 Hay4yHOro MHeHusi 3akoHbl Ilpupoabl He wucxoast! Pemmte
BAKHEHIIME ni1s cyan6b1 yenosedecTBa 3a1aun! OHM - 1efiCTBHTEILHO MPOCTHIE.

TepmuHBbI, HCIIOJIB3yeMble MHOIO, HHOTAA HCXOAAT U3 peanbHocTH (IIpuponsn), a He
W3 NPUHATHIX Y ¢pu3nkoB. Tak, BeIpaxkeHue ''cBepxMaJbie BOJHBI', BKIOYAs CBETOBbIE -
0003HaYeHHE BCeX peajbHO CBepPXMAJIBIX BOJIH. M mpoyee M3J10:KeHO TOKe NMpeebHO ICHO!
A Ha4YHEM MBI ¢ TOKTpHUHBI, KoTopasa CJIUMIIIKOM noporo o0xoaurcs 4ea0Be4ecTBY.

I'nmaBa 1
YoeaurTenbHoe ONPOBePKeHHE TEOPUH OTHOCUTEJIbHOCTH PeaJIbHOCTHIO

JoxTpuna JiiHluTeliHA OMUpPaeTCA He HA OOLIYI0 MPUPOIHYIO 3AKOHOMEPHOCTh, a
HA YacTHbIA ciay4yaid u3 [lpupoasl. UMeHHO ero 1eaaT 00IMM NPABUJIOM, T.e. HAPYIIAIOT
3aKOHbI JIOTMKH M COBEpPIIAOT IOMJIOI, He CYUTASICh € JAeHCTBHUTEJbLHOCTHIO. JlaBaiiTe
pa3bepéMcss M ¢ 4YacCTHBIM Cjy4daeM, KOTOpPbI cTajd H3BecTeH OJarojgaps omnbpiTam
MaiikenbcoHa, W ¢ 00mIell 3aKOHOMEPHOCTHIO. B yKa3aHHBIX JKcHepHMeHTax ObLIO
YCTAHOBJIEHO, YTO CKOPOCTh CBETA He 3aBHCHT OT ckopocTH ABu:keHHs 3emHoro Illapa n
HanpaBJieHuii eé usmepenus. OnHako gjaHHoe noJo:xkeHue aeicteyer TOJIBKO B yciaoBusix
atMmocdepsni! Mbl Mmo:xkem JIEI'KO y6enuthes, 4To 3a €€ mpeaejiaMu HU4Yero noao0Horo Her!
BoJiee TOoro, mosio:keHue MCTMHHO, KaK U ONbITHI Malikel1bCOHA, JIUIIL B OJHOM CJIy4ae U
TOJBKO B aTMoc(epe - TPH HEMOABUKHOM NPUEMHHIKeE.

M

Pa30epéMcsi ¢ IBHIKEHMEM CBepXMAaJbIX BOJH B aTMoc(epe MO OTHOIIEHHIO K
00beKTy, KOTOpbIii B Heii nBuraercsi. Bo3bMéM IBYXCTOPOHHIOIO MHIIeHb M (pHCYHOK
Bbilie). Ha 0ob1omM paccTosinuM OoT He€ B TOUKe A HAXOAUTCH Ja3epHasi ycraHoBka. Ilo
JAPYI'YI0 CTOPOHY OT MUIIIEHH - CTPEJIOK ¢ opyxueM (B Touke B). U3 j1a3zepHoii yCTAaHOBKHU 1
opyxusi OJHOBPEMEHHO BbicTpeMBAaOT B MHIIEHb B OHY TOYKY Ha Heil - B D. Ilonér
NyJd ¥ JIa3epHOro Jy4a NPOMUCXOAUT MO ofHOo# (oOmei) mnpsamoii. PaccmaTtpuBaem



CIeAYIONYI0 CUTYAlHIO: MYJIs1 W JIa3epHbIA Jy4d NOCTHralOT TOYKH D Ha MHUIEHHW ToxkKe
OJHOBPEMEHHO. Ilyts nepnoii - BD, a BToporo - AD (B peajbHOCTH pa3HULA MY
HHMMH BecbMa cyllecTBeHHas). 3aTeM CTpeJIoK 0epéT Apyroe opyxue, y KOTOPOro cKOpocTh
nyau Oonabiie, yeM y mepBoil. CkopocTh BTOpoi myJsm - V2, a ckopocTh mepBoi - V1.
OueBuano: mias toro, 4rodosl onsates OJJHOBPEMEHHO He TO/bKO BbICTPEJUTb, HO H
NMomacTh IyJie M Jia3epHOMY Jy4y B Touky D, Temephb cTpeiky NpuaAETcs yBeJIHYHTh
paccrosinue 10 mumenu. U nyjio oxaxercss Ha nmosunuu N. B 1anHo# cuTyanum myTh ImyJiu -
ND. ¥ nac ¢ Bamu npocrast Jioru4yeckasi 1 MaTeMaTu4yeckasi 3ajaya.

OaHO M3 IJIABHBIX IOJIOKEHUH TEOPHH OTHOCHTEIbHOCTH IVIACHT: CKOPOCTh CBETA
ocTaéTcsi HeM3MeHHON (KOHCTAHTOM) A/ Bcex TeJ M Hal/arogaresneil, He3aBHCHMO OT MX
CKOPOCTH MO OTHOIIEHHIO K MCTOYHHKY cBeTa. Ho Kkakasi CKOpOCTH JIa3epHOro Jy4a 1o
OTHOLIECHHMI0 K MHUIIeHH U myasaM? CkopocTh N0/€éTa Imy/b MOYTH BO BCeX BUAAX OPYKHUS
H3BeCTHA, KaKk U ckopocTh cBeTta. Mbl uMeeM BCE u TOUHBIE nannbie 1Jis1 MOJy4YeHHS
orBera. CHavajga mpeacrapiio Bam To pemenue, koropoe /It (PM3MKOB W ACTPOHOMOB
JA0KAa3aTeJIbCTBOM He SIBJsieTCsl. XOTSl CHTYalusi NpefelbHO SICHA: CKOPOCTH JIy4da IO
OTHOIIEHUIO K Mulienu - C, mo oTHoImeHuI0 K nepoii myau — C+V1, a ko Bropoii — C+V2.
Oanako HazBaHble yY4éHble C YYBCTBOM NpeBOCXoAcCTBa Bo3pas3fAT: “Ecam 0b1 Bbl ObIN
xopomo 3HakoMbl ¢ HammMu MATEMATHYECKHUMMUM pokasarebCcTBaMHM, TO Cpasy
NOHsIM Obl cBOW omMOKY”. [l HUX [0Ka3aTelbCTBa - JIMIIb MaTeMaTHYeCKHe H
TOJIBKO wucxonsimme u3 UX dopmyn, aake ecim OHH COAepKAT NPOTHBOpeYHs C
PealbHOCTHIO U JTOTHKOI!

Ho B nmpumepe Teopusi OTHOCUTEIbHOCTH ONPOBEPraercsi U ApyruM cmocodom. B
000uX cJyYasix JIa3epHbIi JIyd NPOXOAMT OAMH U TOT :Ke IMyTh A0 MUILEHM 32 OJMHAKOBOE
BpeMs. A myJH 3a TOT ke nepuop npeoxosiesaioT PASHBIE paccrosanus! Ilepoe u3 Hux
(BD) menbmie, yem BTOpoe (ND). becciopno: s onpeneneHusi CKOPOCTH J1a3ePHOTO Jy4a
M0 OTHOWIEHHWIO K MYJIIM MbI OepéM myTh Kaxaoi u3 Hux (BD u ND) B cymme ¢ AD, T.e.
paccrosinust AB u AN. ¥V Hac B o0ouX ciayyasx BpeMs OJMHAKOBOe, a MpeogoJieBaeMble
o0mme paccrosHusl pa3Hbie. Ho CKOpPOCTH JIa3epHOro Jy4a Mo OTHOIICHHIO K MYJIsIM, KaK
NPUHATO B Hay4HoM Mupe, ecTb [IOCTOSAHHAS Bennunna (He3aBUCUMO OT UX CKOPOCTH).
A MBI BUIMM, 4TO B peajsbHocTH Hu4ero momo0Horo HET! Beabr mnpoiitu 2 pasnbIx
paccTosiHUSL 32 OAHO M TO ’Ke BpeMsi ¢ OJUHAKOBOH CKOpPOCTHIO HEBO3MOKHO - M B
peaJibHOCTH, U B COOTBETCTBHE ¢ KOHCTaHTOI! CKOPOCTH Jiyya 10 OTHOIIIEHUIO KO BTOPOI
myJie Bblllle, YeM 0 OTHOIIEHHMIO K NMePBOM, T.e. Me:xk1y ckopocTamu ectb PASHUIIA u et
koucrantel! Ecim me npmsmats aamneiii  JOKASAHHBIN ¢akrt, To Bo3HHKaIOT
HEBO3MOXKHbIe TPOTHBOPEYHUs He TOJBKO ¢ PeaIbHOCTBIO, HO M C JIOTHKOM, U MAaTeMaTHKOM,
U 3IPaBBIM CMBICJIOM, U caMOii KOHCcTaHTO#! XoTs (pM3MKOB U ACTPOHOMOB, KaK NMPaBHJIO,
HAJIMYHe TAKUX NMpoTuBopeunii He cmymiaer! A Bac? Hanerochb, uTo Bam sicHo: Teopusi
oTHOcUTeJbHOCTH onposBepruyra! Ho BosHmkaroT Bompockl: Iloyemy oHa cymecTByer B
Hayke 0oJiee cTa jger? KTo He mo3BoJsier pemats PEAJIBHO npocteie 3axaun?

HcTuHa oyeBHIHA: eciI ecTh 2 cymecTByommx B IIpupoae sBiaeHusi, TO HA 0AHO U3
Hux HE MOJKET onpoBeprayTh apyroe, nockoJbKy OHM 00a peajbHbl. CienoBaTebHO,
HA/I0 He J1eJIATh BH/, YTO OJHOI0 M3 HUX HeT (KaK MOCTYNAIT y4¢HbIe), 2 HCKATh NPHYHHY
cTpaHHoro sijeHusi. Ho eé Hukro He nmer! Beab moMmumo BO3JeiiCTBUSI 1 HAPYIIEHHOTO
anmapara MbIIUIEHHSI eCTh M KOPBICTh: He)KeJlaHWe pa3pyliaThb MaTeMaTHYeCKHi MHPOK
¢puzukoB u acrponomos. Ho oHn He mpeacTaBasiioT neHy ux 3adays;xaenuil! Hageroch, Bol
yOeAnJIuCh B HCTHHHOCTH MOEro YTBep:KACHHUsl. YUYEHbIe, OTCTAUBAsi KOHCTAHTY, B TO Ke
BpeMsl (pAKTHYECKHM YTBEPKAAal0T BONPEKH eil, YTO CBET NMPOMTH 2 Pa3HbIX PACCTOSHMSA 32
OIHO H TO e BpeMsi C 0IHHAKOBOI ckopocThio Mosker! Ha mpoctoii 1 OJTHO3HAYHBIN
BOIIPOC TeOPHUsI OTHOCUTEJILHOCTH OTBe4YaeT OJHOBpeMeHHO “ma” u “Her”! Takme
npotuBopeuusi HEJIb3S cuntath Haykoii! Mbl umeem BpenonocHbrii [IOAJIOI! ¥V nac ¢
Bamu - maccosasg 1 OUEHD 10110 kuBymias HeJ1enocrb: (pM3MKM M aCTPOHOMbI HEe BUASAT



cylecTBYIOINY 10 AelicTBUTEeIbHOCTD! BoJiee Toro, onn CTPEMSATCSI eé He 3aMeuartn!

Knaccuuecknii onbiT Maiikenascona (¢ HEITOABU/KHBIM npuémMHukom) MHorue
¢u3uxu u acrponomsl BUJAEJIN emé Bo Bpemst yuéonl B By3e. st Hux on IPEJJMETEH,
MO3TOMY fIBJISIETCS I0KA3aTeIbCTBOM. A MOM 10KA3aTeJbCTBA OHU YBHETh He MOTYT, XOTS
B M3JI0)KEHHOM MpHMepe - TaKas e CyLIeCTBYIOLIAsi JAeliCTBUTENbHOCTb, KaK U B
IkcnepuMente MaijikeabcoHa. OaHako Yy4yéHble pa3o0paTbcs He B COCTOSHMHM: HX
MbllLTeHne GaKTHYEeCKH JINIIL MPeAMETHO, HO He JIOTHYHO MO0 YKa3aHHBIM npuuuHam. s
nounManusi UM HeoOxoaqumo OBA3ZATEJ/IBHO yBuaers, yeablIaTh U NOTPOraTh - HHAYE
OHH He MOHMMAKT! VIMEHHO TAaKOB MX YPOBEHb JIOTMYeCKOro MbluuieHusi! 51 HM B Koem
cjlyyae He XO04Yy YHHM3UTh WJIH OCKOPOUTH Y4Y€HBIX, a JMIIb KOHCTATHPYK MX
TPAT'HYECKOE mnogoxenne, kak Bcero 4egoBedecTBa. OHH B pasMbIILICHHAX
ONMPAIOTCH HEe HA JIOTMYECKHil anmapatr M peajbHOCTb, 4 Ha 3ay4YeHHble H3BpallléHHbIE
3HAHUA M JKUBBIe (OpMYJIbI, MPABI0NO100Me U MaTeMaTHYeCKHe PacyéThl, HCXOAsIIIINe U3
JIO3KHBIX Mpeanochbliok. IIoHATH eliCTBUTEJBLHOCTh M MBICJAMTH JOTHYHO AJsl HHX
YPE3BBIYAMHO c/10:kH0 H3-32 BO3IeHCTBHS H CeJIeKIHOHHOr0 0T60pa!

CienoBaTenbHO, Ja)ke MPU IBM:KEHHHU TeJjia B aTMOc(epe Teopus OTHOCHTEIbLHOCTH
yoenuteabHo onpoBepraercs! Eé ¢pynmamentom cayxut gumb OJHA cutyanus, koraa
NPUEMHHMK He ABHUraercsi B armMocgepe. ITOT HUCKIWYUTEeNbHbIH ciayuyaid u3 Ilpupoabl
aeaalT odmuM npasuioMm, copepmasa IMOJJIOI! U npeBpamaioT ero B OCHOBY Jis
pac4éToB - B JI0KHYH mnpeamocbliky! JlokTpuna OJifHIUTeiiHa coxep:kuT B cele
HEeBO3MOKHbIe TIPOTHBOPeYHsi, 4YTO J0Ka3zaHo! PaccmMoTpuM Takme ke oO4YeBHIHbIE
JI0KA3aTeJbCTBA TOr0, YTO HMEHHO aTMocdepa siBJsieTcsl OAHOM U3 NPUYUH TPAaru4eckoro
JUISl YeJ10BevecTBa MOJI0ra B HayKe.

F

Bo3bmém psizom ¢ noBepxHocThbI0 CosHua Touky F. OT Heé coHedyHbIH Jyd A0
ToukH A npoxoaut 3a 500 cexyna (pucyHok Bbime). CojiHedHasi BOJIHA, Npoiias Touky F,
JOCTUTHET B TOYKe KacaHMA (A) oqHOBpeMeHHO M Todek B u D. Onm okaxkyrest Tam 3a 500
CeKYyH/I CBOero ABHKeHHS HaBCTpevy Jy4y. Y Hac 2 Tuna 00bekToB. ONWH - HeMOABUKHBIH
(MecTo KacaHusi A, KOTOpOoe OJHOBPEMEHHO SIBJISETCS U HENOJABH:KHOM OTHOCHTEJIbLHO
3eMutn pacuéTHoi TouKoii) 1 2 gBUrawmuxcs (B u D). B - HaGaioaaTe s Ha Bpamameiics
nopepxHocty 3emut, 1 D - Jdersimmii K 3eMHOH IOBepPXHOCTHM MeTeopuT. BriOepem
CHUTYaIlHI0, KOTAa B MOMEHT Ha4aJia ABHKeHUsI COJTHEYHOH BOJIHBI Bee YeThIpe TOUKH (F, A,
B u D) HaxoasTCsl NpaKTHYeCKM HA OJHOM NPsIMOil (B OT/IMYUE OT PUCYHKA, HO OH - JIMIIb
cxeMa A o0bscHeHHs). YuuTbIBas Majblii mepuoa (500 cekyHn), Takux cutyanuii (U He
ToJbKO0 Ha 3emHOM Illape) - 6ecunciienHoe MHO:KecTBO. /|11 OnpeesIeHUsI CKOPOCTH CBeTa
HA/I0 3HATH NPOX0AMMO€E BOJTHOH paccTosiHMe.



B npummepe BpeMsi oTcuéTa W HAYaAJI0 IYTH COJHEYHOH BOJHBI - MOMEHT
NpoXoxIeHns e Touku F. B 3ToT Mur touka kacaHusi HaXOQUTCH OT Heé HA PaCCTOAHUM
FA, a Touku B u D - Ha paccrosinun FB u FD. HabaionaTenb HenmoaBUKEeH OTHOCUTEIbHO
3emumn. Ho ¢ Heii ero ckopocts moiéra B Kocmoce oTiim4aercsi 0T CKOPOCTH MeTeOpHTA.
Paccrosinuss DA u BA, npoiizennsie D u B 3a 500 cexkyna mo/jiéra coaHe4HOro Jy4da a0
BCTPe4YH ¢ HUM, Pa3Hble, a 3aTPayeHHOe BpeMsl Y HUX - 0HO. /{151 onpeaesieHNsA CKOPOCTH
COJITHEYHO! BOJIHBI N0 OTHOLIEHHMIO K HENMOABHMKHON OTHOCHUTEJIBbHO 3eMJIHM TOYKe A MBI
OepéM nyTh paBHbIid FA, 110 OTHOIIEHMIO K HA0JII0AATE/II0 HA BPALIAOLIeiicsl IOBEPXHOCTH
3emun - FB, a no oTHomiennio Kk Jgetrsimemy Mereoputy - FD. OnHako cojiHedHas BoJiHA (10
o0IenpuHATHEIM KaHOHaM!) He Mo:keT npeogoaeTs 3 PA3SHBIX paccrosiHust 3a 01HO M TO
ske Bpemsi! Ho peajibHO oHAa Kak ObI Mpeogo0JieBaeT, MOCKOJBKY OpaTh VI pacyeToB HaJ0
OBSA3ATEJIBHO unmenno 3 pa3ubix paccrosHusi - FA, FB u FD! A npoucxoaut 310
nckaounTeasHo m3-3a CYIIECTBYIOIIEM B Ipupoxe PASHUIIBI B ckopocTH cBeTa Bo
BceX 3-X ciyvasix.

N B PEAJIBHOCTH, n JJOIT'NYECKH, 1 MATEMATHYECKMU nepex Hamu
HECOMHEHHAasl KaAPTHHA: MO OTHONIEHHWI0 K MeTeOpHTy U Hal/I01aTelqi0 CKOPOCTh CBeTa
0oabme C, MOCKOJIbKY /151 €€ onpeaeeHUs1 CKOPOCTH ckiaabiBaoTcs. Eciin He mpusHaTh
sror OYEBUJIHBIN u JOKA3AHHBIM ¢akr, a cunTaTh CKOPOCTH CBETa IOCTOSHHOM
BeJMYHUHON, TO MbI moayyum B ouepeaHoii paz HEBO3MOZKHBIE nporuBopedust c
PeaNbHOCTBIO, JIOTUKOH, MATEMATHKOM, 3APaBbIM CMBICJIOM U caMoOii KOHcTaHTOH. Ho mx
HAJTW4YMe - HOPMa JJIf MbIILIeHHs Y4éHbIX. OHN OYKBaJIbHO KMBYT B MaTeMATHYeCKOM
NCEeBAOPEATLHOCTH, ABJAACH €é paHaTukamu!

B aByx Moux npumepax 4HCTOTA IKCIEPHUMEHTa ofecnedyeHa 0e3ycJI0BHO H BbIBOJ 0O
ciao:xkennu ckopocreii ABCOJIIOTHO BepeH, kak u pe3yJbTaThl B onbiTe MalikeJbCcOHA.
To n npyroe - UCTUHA n PEAJIBHOCTbD! CuenoBaressno, mon npumepsl HE moryr
ONpPOBEPrHYTH pe3yJbTaThl IKcnepuMenta Maiikenbcona, a oun HE onposepraior mom.
HNHave BO3HMKaeT HEBO3MOKHOE NMPOTHBOpeYMe, MOCKOJBKY B 000MX CJy4yasixX Mbl UMeeM
aeiqo ¢ peanbHbiMH sBiaeHMssMH. Ham IIPUXOJUTDBCSH cpenars o4veBHIHBINH BBIBOJ:
CyliecTByeT NMPUYHHA, KOTOPas BBIHYAKAeT BCe CBEPXMAaJiblie BOJIHBI, BKIIOYasl CBeTOBbIE,
BeCTH ce0sl CTPaHHBLIM 00pa3oM. CamMu cBepxXMaJible BOJHBI He 00J1aJal0T TeMH HeJleNbIMHU
CBOIICTBAMH, KOTOPBIMM MX HagedWwId JHHIITEHH M ero mnocjieloBaTeJn. ITO
JOKA3BIBAIOT mou npumMepbl, TAK KAK B MX 0CHOBE - PeaJIbHOCTb.

Bce armocdepHbie ciion npoctuparoTcest oT 3emuu 10 10000 kusiomerpos. Ho onu mo
cpaBHeHU10 ¢ paccTossHueM 10 CouaHnma (0koa0 150 MHIJIMOHOB KWJIOMETPOB) MeEHbIIE
nouytH B 15000 pa3. A HeJienbIX CBOMCTB CBETOBOI BOJIHBI MbI He BUaAuM. U3 3TOrO Cienyer,
YTO MPAKTHYECKU BeCh MOJET COJHEYHBIH JIyd He BedéT cedsi ctpanHo. Ero crpanHocTh
NOsABJsAETCH TOJBKO HA 0YeHb MAJOM OTpe3Ke MyTH (10 CPABHEHMIO CO BCEM MPOXOAMMbIM
paccrosinuem). IloaTomy cTpaHHOCTH B MOEM NMpHMepe He BHAHA, B TOM YHCJe B cIydae
HeNoABMKHBIM HalarogaTeaeM. OH, KAK H METEOPHUT, BBICTYNAeT B poJu npuéMHuka. Jlyu
NPOXOAUT JUIIL 2 MPOCTPAHCTBA: KOCMUYeckoe M aTtMocepHoe. Ho MCKIIOUMTEIBHO
atMocdepa u3-3a O4YeHb Majoro nyTu Jydya B Heil orBeyaer OBS3ATEJ/IbBHBIM
TPeOOBAHMAM PpPeaTbHOCTH, JOTHKM W MaTeMATHKH J/UIA BEPHOI0 pelIeHHs 3aJa4H H
nounManus curyauuu! Ilogymaiire, kakyro yactb BpeMeHH U3 500 ceKyHI COJTHEUHbI JIy4
Jerur B armocpepe. U Bbl moiimére: ero CTpaHHOCTH YBHACTh B [JaHHOM IpuUMepe
npakTudeckn HeBo3mo:xkHO! CienoBarenbHo, B KocMmoce (BHe aTmocdepbl) CTPaHHOIO
noBeaeHus ceepxmajbix BoJH HeTt HUT'JIE! X cTpaHHOCTS - TOJIbKO B aTMoc(epe U JHMIIb
npu HenoaBuKHOM npuéMmHuke! Ilpu momagaHuum B Heé y COJHEYHOro Jyda mo Mepe eé
YILUIOTHEHUS] CKOPOCTH 1O OTHOIIEHHIO K HeNMOABH:KHOMY HaOmogarenaio B craner C, a mo
OTHOLIEHHIO K MeTeopuTy octanercsa C+V, rae V - ckopocTh mocjaeaHero.

Ho y Hac wuMeeTcsl 3aKOHOMEPHOCTH, OJIarOMpUsiTHAsi AJds CYLIeCTBOBAHMA
JOKTPUHBI JiiHmTeiiHa. Bce omnbIThI, Iae uH3MepsUIach CKOPOCTh CBeTa (Aaxke C



HCIO0JIb30BAHUEM CIYTHHKOB Ha OKo0J03eMHOoii opOute), BCEI'/IA npoBoauwanch B
atMocdepe u TOJBKO ¢ HenoaBu:kHbIM npuémunkoM, 1 HUKOI'IA - 3a e€é npeneaamu.
CiaenoBatenbHo, 151 ¢adbcU(PUKANUM TPEACTABIEHUH 0 pPeaJbHOCTH U YCHEIIHOro
nomiora B Hayke cozganbl UJIEAJIBHBIE yciaoBusa! Kak Bbl cumraere, ciaydaiiHO Jin
noJiokeHne, koraa Oosee 100 jer apyrume omeiTel He mnposoamanch? Iloyemy 31TH M
NMoI00HbIE 32/1aYH He MOTYT PelIUTh 0oJiee Beka? OHU peajibHO NPOCThIe U OYeBUAHBIE!

MHeHusi MOUX ONINOHEHTOB: (U3NMKOB M acTpoHoMoB. MX OCHOBHOW [10BOA -
KJIacCMUecKHil 3kcnepuMeHT MajikenbcoHa. OH - MCTHMHHBIA, HO TOJBKO B YCJIOBHSAIX
aTMocgepsl U JUIIb C HENMOABUKHBIM NPUEMHUKOM. I MaTeMaTudecKue Pac4éTsbl yUEHBIX
3a4acTyl0 BepHbl. OTHAKO OHM ONHMPAIOTCSl HA JOKHOe MoJjokeHHe. Ero neaawTt oommum
npasujiom! UMeHHO Ha 4acTHOM ciayd4ae (T.e. Ha OIIMOOYHON MPeANOCHLIIKe) U CTPOSATCSA
MaTeMaTH4YecKHe [oka3arenbcTBa. Ho oHM 11 (QU3MKOB M AaCTPOHOMOB SIBJISIIOTCS
a0CcoJIIOTHOM HCTHHOH. A Bce HX MHOIOYMCJIEHHbIe TPOTHBOPEYHS € PeaJbHOCTHIO
(Ilpuponoif) *MN MTHOPHPYIOTCA W 3aMaa4yuBaioTcs. Hama neiicTBHTENBHOCTD W JIOTHKA
aast Hux  npaktmdeckn HUYEI'O He 3Havar, eciu ecThb NPOTHBOpeYHe C HX
MaTeMaTHYeCKMMH 0Ka3aTeJlbcTBaMu. Beab jiornyeckmii anmapat y HUX NPaKTHYeCKH He
pa6oTaert. Pazo0paThcs ¢ NPUYMHHO-CJIe/ICTBEHHBIMH CBSI3IMU B IAHHOM NpUMepe, KaK U B
apyrux ciayyasx, onu HE B COCTOSAHHUU! A maremarnueckue pacyérbl y HHX
npaBwibHbie! ITO yOe:kaaer ux B coOcTBeHHOH mnpaBote. Ho MoHATH, 4TO OCHOBOI 1J1s
pacuéToB GepyTcs JIOKHbIE NMOJI0KeHNs], OHU M3-32 BO3/eliCTBUS M HAPYUIEHHOI'0 anmapara
mbinienns HE MOT'YT!

IIpakTuyeckn JH000H JIOTHYHO MBICJIAIIMNA 4Yel0BeK BepHble pelleHds] B MOHX
NpuMepax HaXOJAUT, HO TOJIBKO He (PM3UKH, ACTPOHOMBI M XUMUKH. Ho rosopurs, 410 310 -
HX eCTeCTBEHHOe COCTOsiHMe, HemonmycTumo! YesroBeueckoe MUPOBO33peHHe MOCTPOCHO Ha
nomyiore, ooMane u Bo3zaeiictBuu! OHO ¢opmupoBasiocsk ThicadeneTusimu. [Ipomry Bac
pa3oopatbes ¢ npumepamu OCHOBATEJIBHO! Bbl MoskeTe He ObITh Yy4éHbIM, HO Bam
Jornvecknii  ammapatr 3HAYMUTEJIBHO  npeBocxoauT  ypoBeHb  MBbIILIEHHUS
NnpeAcTaBUTe/IeH HAyKH, 0COOCHHO (PM3UKOB M acTPpOHOMOB. Ilo3TOMy MOW IparoneHHbIH
YHUTATEeNb: HaJAeATbCAd HA YYEHBIX HAa NOATOTOBHTEJBHOM CTaIHMM - 3aHATHE IOYTH
Hanpactoe! Jlis opranuzanuu camoro Baxuoro CObBbITHUS B ucTopuu 4yenoBeuecTBa eCTh
ToJabK0 Bbl n Bamte soruueckoe mpinienne! TakoBa aeiicTBuTenbHOCTh! OHa co3naBanach
BPEJOHOCHBIM BO3eHCTBHEM U 0TOOPOM LieJIeBbIX UCIIOJIHUTEJ/IeH Jaxe He BeKaMu!

IIpu Tex cy:KaeHHsIX, YTO LAPAT B HAYYHOM MHpe ceiiyac, NOHATHL BJHSHHE
aTMoc(epbl Ha NMOBeJeHHe CBEPXMAJBIX BOJH HeBO3MO:xkHO. Ho ogHO3HAYHO: ecTh HEYTO
HeH3BecTHOe Y4éHbIM. IMEeHHO OHO BbI3BIBaeT OMIMOKH B HAyKe, CTPAHHOCTH NMOBeJdeHUs!
BOJIH U aBJsiercss OUEHDB maunoii Bemblo. IloaTomy eé He 3aMeyar0T M1 He NIPUHUMAKOT BO
BHHMMaHHUe, a NMOTPEIIHOCTH B pacyérax 3a4acTyl0 He 3HAYUTeNbHbl. OJHAKO OHA eCTb,
nockoabky MHOKECTBO HeBO3MOKHBIX NPOTHBOpeYMii B Hayke (KaK W TailH 1Jsi
Y4éHBIX) cymecTByeT n3-3a Heé. Kak pa3 eé ype3BbIyaiiHO MaJblii pasMep CIOCOOCTBYeT
TOMY, YTO TeOpHsl OTHOCUTEJBLHOCTH MOKeT OObSACHUTH B psje cIydyaeB Te WM HHbIE
NpupoAHble sABJeHUsl. XOTS BO MHOTHUX CHTyallMsiX OObSICHEHHS] HA OCHOBe JOKTPHMHBI
JiiHTellHa HeJiembl W B3AOPHbL. JlocTaTO4YHO BCHOMHHUTHL SIKOOBI JO0KA3aHHbIE
NyTelecTBUA BO BPEMEHM M CYIICCTBOBAHHE MHOKECTBAa BCEJECHHBIX, 0 4ém Oyaer
noapoOHo mu3i0xkeHO B S-ii riaBe. HamOosiee yMHble y4uéHble (B MX uynciae GU3MKH U
ACTPOHOMBI) 3asIBJISAIOT, YTO HAYKA HAXOIMUTCH B TYNHKE.

HeB03M0KHOCTH 00BSICHUTH NMOBEJeHUE CBEPXMAJIBLIX BOJH B aTMocdepe (peajbHO
NpPOCTOE NMPUPOAHOE siBJIeHHe!) NOKa3bIBaeT: JIOJAM He NMOHUMAIT cTpoeHusi BcesieHHoil!
CienoBarenbHo, Jodas Teopus o muposgannu JOJIKHA nokaszars YBEJIUTEJIBHYIO
NPUYHHY CTPAHHOCTH CBEPXMAJBIX BOJIH B aTMochepe! A HaM JJI MOJHON SICHOCTH HA0
pa3o0paThbces elié ¢ 0OAHOM BaskHelilel 115 cyab0bI YejioBedecTBa MPooaeMoii.



3AJJAYA, KOTOPYIO J0JI5KEH PEIINTh KAKIAbIH YMHbIH YeJl0BeK!

YeM Tesia He M3 OHMOJOTMYECKOro MHpa (CKaxkeM, KOCMHYeCKHe O0BEKTHI WJIH
MArHUT) MOTYT NPUTAHYTH ApYr Apyra? OTBeT 04eBMIHBI: UM NMPUTATUBATH HedeM. Y
HHUX eCcTh TOJILKO cBepxMaible BOJHbL. Ho mMu npuTsHyTh K ce0e HeBO3MOkHO. [la u
JABUTAIOTCSI OHM HABCTpedy, NPOTHB [BHKeHHs cOMkaomuxcsi o0bekToB. BeccnopHo:
TAHYTh 00bEKT, K KOTOPOMY CBEpPXMaJIble BOJIHBI JIETAT HABCTPEdYy, B IPOTHBOMOJIO0KHYIO
CTOPOHY IO OTHOLIEHMIO K CBOeMY JBM:KEHHI0O OHM He MOryT. PaccMoTpuM, Kak BOJIHBI
AedCTBYIOT Ha 00BEKT, K KOTOPOMY OHM JIeTAT OT MarHura wim Teaa B Kocmoce. HUx
AeiicTBHE MOMKET OKA3bIBAaThCH WJIM HA TeJIO, HUIM Ha OKpYKaloliee ero MpocTpaHCTBO. A
BO3MOKHO, TO M Jpyroe OJHOBPEMEHHO, T.e. HMEETCs TOJbKO 2 BapHaHTAa (WJIH ILIIOC
TpeTHii - X coyeranue). CienoBaTeibHO, OCHOBOII BceX MOJO0OHBIX SIBJEHUIT MOKET ObITh
nckmounteabsno BSAMMOJIEVMCTBUE cBepXMaibiX BOJH ¢ 00bEKTOM HIHM Cpeoii.
HNmMeHHO TO, 4TO y4éHbIe He MOHUMAIOT! M 3T0 OHM MPHU3HAIOT.

B nepBoM BapuaHTe caMo0 TeJl0, KyAa CBepXMaJible BOJIHBI NMOMNAJal0T, NpuodpecTu
CBOIICTBAa, KOTOpPBIE MO3BOJISAT €My ABHIaThCSl HABCTPEYY MATHUTY WJIM K KOCMHYECKOMY
00beKTy, He MoOKeT. XBaTaTbCAd 3a 4YTO-TO B NepefHed 4YacTHM eMy HedeM, KaK H
orrankuBaThes. Takum o0pasom, camu mo cede cOMMKaOmMecsl TeJa NPUTATUBATH WU
NPUTATUBATHCA He MOTyT! 3HAYUT, EePBbIii BADUAHT 0TNAJaeT, U 0CTaéTCsl BTOPOIi, Koraa
1nocJjie BO3/1elCTBUSI CBEPXMAJIBIX BOJH Ha TeJl0 HAYMHAeT JAelicTBOBaTh cpeaa. OnHako
CUMTAEeTCsl, YTO eé HerT - BMecTO Heé BakyyM. O TperbeM BapuaHTe TIOBOPHMTb YiKe
O0eccMmbicjieHHO. MBI HMeeM HEBO3MOXKHOe NPOTHBOpPeYHe, TMOCKOJIbKY MpOIecchl
cOJIMKeHUsI CylIecTBYIOT peaJibHO - M Ha 3emJie, 1 B Kocmoce.

MHeHus1 MOUX ONMOHEHTOB: (PU3UKOB, ACTPOHOMOB U XMMHUKOB. OHHU MpeaaaramoT 2
apyrux BapuaHTa. IlepBblii M3 HHX: NOABJSETCH TI'PABHTAIMOHHOE, MATHUTHOE HJIU
noxo6Hoe nosje. OHO W JelCTBYeT, BbI3bIBasi NMpuTskeHne. OQHaKo 3amMevy, 4TO NoJe W
€CTh TOT CaMBbIil MOTOK CBEPXMAaJIbIX BOJIH, 0 KOTOPBIX MHIIETCS YyTh Bbille. OHM He MOTYT
CXBATHUTh TeJI0 M TAIIIUTH €ro B TOMY 7Ke MarHuTy. OueBUIHO: JaHHBIIl BAPMAHT HYKeH JIs
MACKHMPOBKHM M YTAaUBAaHUSl - TaK Npolle CKPBHITh CBO¢ HEMOHMMAHHMeE NMPOCTHIX Belle.
Y4éHble 3TO 0CO3HAIOT M M3J1aral0T BTOPOi (cOBCeM CKa304HbIN) BapuaHT. OHU HajeasI0T
ceepxMmajibie BOJIHbI BOJILIEBCTBOM. Jleckatb, Te 00J1aJal0T HeBelleCTBEHHbIMU U
NPOYMMH CKa304YHbIMH cBoiicTBamu. Kak ke oHM JelicTBYIOT, ecan (aKTHYeCKH
HeMaTepuaJbHbl? CKa304Hble MCTOPUH Y4YéHble MPUAYMAJIN, HO MMEHHO caMo JelcTBHe
CBEPXMAJIbIX BOJIH O0BSICHUTH HEe MOI'YT, B YéM U NPU3HAKOTCS. Tak HA YéM OCHOBBIBAKOTCS
ux Bo3pakeHusi? OTBeT oueBHAHBINH: B ocHOBHOM Ha BEPE! B yka3zaHHble M0JIO:KeHUSI
BEPST, kak u B Teopu1o JWHIITEHHA, He CYUTASACH C PeAJTbHOCTHIO M JIOTHKOI!

OnsATs ckaxky: HpH TexX CY:KAeHHSIX, YTO WLapsT B Hay4YHOM MHpe ceifyac,
pa3o0paTbc ¢ MEXaHM3MOM IIPHUTSKEHUS] M IpaBUTaAllMU HeBO3MO:kHO. Ho panee MbI
BbISICHWIH, 4TO ecThb Hekags OUEHD manas Belb, BbI3bIBalOlIasi CTPAHHOE TOBeJdeHUE
BOJIH B armocdepe. A HaM Tpeldyercs YCTPAHMTh HEBO3MOXXKHOe NPOTHBOpevYHe B
paccMaTpuBaeMoOii B [JaHHbIH MOMeHT npobuaeme. EE pemeHnne HCXOOUT ToOXke W3
Yype3BbIYANHO MAJI0ii Bellll, MOCKOJbLKY OHA He BU/IHA M He N3BeCcTHA. XO0Ts OHA - Be3Jie, TaK
KaK NpuTsikeHUe ecTb U Ha 3emJje, u B Kocmoce. CienoBarenbHo, B aTmocdepe u
NPUTSKEHHEe Mbl MMeeM JeJo ¢ oaHuUM U TeM :ke. Jra OUEHDb manas Bewmb BHoJIHe
MaTepUaJibHA, IOCKOJbKY JAelCTBYyeT M Ha aTMoc(epy, M HA IUIaHEThl, U Ha Jwleil... be3
He€ HemocpeICTBEHHO CaMH CBepXMaJible BOJHbI, KOCMHUYeCKHE TeJa M MAarHUT (KaK MbI
ycranosuwin) HE CIIOCOBHBI Ha nepeunciiennble aeiicteus. Ho y Hac ecTh Jlornyecku
EJAWMHCTBEHHBIM Bb160p: Npeaio:keHHBIIi BbILE BTOPOii BApHaHT. OCTaéTcsl NPH3HATD:
npouecc NPUTSAKEHUs CBsA3aH ¢ Heu3BecTHOM gwoaam cpenoii. B Kocmoce ECTh martepus,
KaK U Ha 3emJie (IOMMMO BO3]1yXa), HHA4Ye He ObLI0 Obl BbILIEYKA3AHHBIX siBJeHU. MbI
HMeeM CJeIyIIIYI0 PeajJbHOCTb: A COMMMKEHHsSI ¢ IPYTHM TeJIOM Ha 00BeKT JelCcTBYeT



cpena. MMeHHO MHOIOYHMC/ICHHbIE NIPUPOAHDbIE SIBJICHHA HAYKMCTO ONPOBEPralT MOJI0KEeHHE
o BakyyMe. Unayue MHOYKECTBO HeB03MO0KHBIX IPOTHUBOPEYMii He ycTpaHsieTcs!

OcHoBa BcesieHHO#, MM MaTepusi, KOTOPYIO He 3aMe4YaloT

CioBo '"BoaHa" W BbIpaxkeHHe ''BOJHOBOI mpouecc' SBJISIOTCH TOJHBIMH
CHHOHMMaMHM, Kak '"BpeMs'" u ''BpeMeHHoil mpouecc”. OHU - OTBIe4YéHHbIEe MOHATHSA H
caMu MaTepueii He ABJISAIOTCS, CylIecTBYs mocpeacTBoM cpeanl. Korga Mbl 6pocaemM kaMeHb
B BOAY, TO MOSIBJAIOTCH BOJHBI. ONHAKO OHM He ecTh HOBasg Marepus. B m3HadaJbHO
CylIecTBYIOLeH BOJHOH cpelle BO3HUKAaeT BOJHOBOM mpouecc. Ero He Ob110 Ob1 0e3 BOABI.
Ona u cay:kut matepueil. Eciu Mbl 0pocuM KaMeHb B O€H3HWH, TO BOSHMKHYT O€H3UHOBBIE
BoJHbI. Ho oHM - jgumb siBJeHWe B cpene. BoaHbl, Tpya, ckopocTh, BpeMsi M Jpyrue
OTBJICYEHHBIC NOHATHUS CYIIECTBYIOT HCKIIYHMTEIbHO KaK IPOSBJICHHE KOHKPETHOH
MaTepUU WU 00bEeKTa, M OT HUX HeoTdeauMbl. JI100ble BOIHBI eCTh NPOsIBJICHUE CPelbl.
HNmenno e onnm m MarepuajibHbl. Ho uTo M3 ceds1i mpeacraBiisieT MaTepusi, B KOTOpPO#
NMOSABJISAIOTC W CYIIeCTBYIOT cBepxMajibie BoJaHbI? Eé nammume JOKA3BIBAETCSA
PeaJbHOCTHIO M JIOTUKOM (B CTaThe BbIIIE).

Cpa3y HeCKOJbKO H3BECTHBIX fIBJIEHHH CBHAETEIbCTBYIOT O BaKHOM CBONCTBe
HEH3BECTHON HAM MaTepHH: OHA 00/1aJaeT CBepXyNpPYyrocTbio. Bo-nepBbIix, MbI ABUraeMcsi B
Heil 0e3 ycu/amii (HAIOMHIO, YTO Y HAC OrPOMHAsl CKOPOCTh ABMKEHHUS] M3-3a JieTslleill B
Kocmoce wnameit Ilnanerni). Bo-BTOpPbIX, BOJIHBI MNEPEABUralTC € KOJOCCAJIbHOH
CKOPOCTHI0, YTO BO3MOKHO HCKJIIOYMTEIBHO B CBEPXYNpyroii cpeae. B-Ttperbux, y aromoB
yacToTa KoJieOaHWsl TOXe OrpoMHAasl, YTO BO3MOXKHO TOJBKO IPH HAJIWYHH
CBepPXynpyrocru. JJaBHO HM3BEeCTHO, YTO CBETOBbIC BOJIHBI He MEHSAIOT CBOM pa3Mepbl U
cpoiictBa HH B Kocmoce, Hu Ha 3emue. CienoBaTesbHO, CTPYKTYypa, B KOTOPOH OHH
nepeaBuraoTcsa, adéconwTHo naeHruyia BE3J/IE. YBuners eé u3-3a upe3BbluailHO MaJbIX
pa3MepoB HeBO3MOKHO. OHa onpenessieTcss NPUOOPaMu JUIIL TPU 0COOBbIX ycaoBusax. s
HAC CBETOBbIE BOJIHBI HUYTOKHO Majbl. OTHAKO 1O CPABHEHHIO ¢ OCHOBOH CTPYKTYPhI OHH
- ruranrckue. Ctpykrypa (BcesieHHasi), B KOTOpOW BOJIHBI NepeJIBHIalTcs, HMeeT
COBEPIIEHHO OJWHAKOBBIC pa3Mephbl H CBOMCTBA MOBCIOY, HHAYEe ObI BOJHBI HE COXPAHSJIH
cBOM pa3Mepsl M cBoiicTBa. [lanee ciaenyer 100aBUTH OHO, Yie H3BeCTHOE CBOICTBO
CTPYKTYPBI - CBePXyNPYTOCTh.

Ha pucynke Huxe cTpykrypa (BecejieHHas1) npeacTaBiieHa B CHOKOHHOM COCTOSIHMU,
KAKOH OHA HMKOI/Aa He ObIBaeT U3-32 NepeABUTAIIUXCS B Hell cBepxMabIX BoJIH. Emé pas
o0pamaro Bame BHUMaHMe HA MpoLecc MOJYyYeHHs U3 NMeIOIUXcs (PAaKTOB HOBBIX 3HAHMIA.
OrpoMHasi CKOpPOCTb MAJBIX BOJH MOKeT JOCTHTaThCsl TOJBKO 4epe3 CBepXyHpyrocrb
CTPYKTYPbI, B KOTOpPOii oHU mepenBuraorci. Hu4uro apyroe He Aaér BoJIHE CKOpPOCTH B
HECKOJIbKO COTEH ThbICAY KHJIOMETPOB B CEKYHIY. A CBepXynpyrocr HEMHHYEMO
NMOATAJIKABAET K HATSKEHHIO U HUTH.

K 3TOoMmMy ke BBIBOAY MOKHO NMPHIITH M ApyruM mytém. Hanmume BoTH roBoput 00
OTCYTCTBHM MOHOJHMTHOCTH B CTPYKTYype, HHa4Ye KoJieDaHUH MPOCTO He ObLI0 O0bl. Mexkay
Yype3BbIYAliHO MaJbIMH OcHOBaMH BcesieHHOM T0/KHBI OBITH CBepXMaJible MPOCTPAHCTBA,
gomyckapmmye koJjieOanns. Ho BoHBI IBHralTcsi BO BCe CTOPOHBI C COXpPaHEHHEM H
pa3MepoB, u cBoiicTB. CienoBaTeIbHO, H caMa CTPYKTYpPa, H CBepXMaJible IPOCTPAHCTBA
MexkIy eé ocHOBaMH a0COJIIOTHO HWAEHTHYHLI Be3le (BO BCeX HampaBJeHHAX) M MO
pa3MepaM, U no cBoiictBaM. B pe3yabTare MbI BBIXOAUM Ha HEKYI0 TPEXMEPHYIO ceTh
(peméTky), KyAa HeoOxoamMo 100aBUTH cBepxynpyrocrb. Mnaye mam HE oO0bsicHuTh
NMOsIBJICHHEe W CyNIeCTBOBAHHE BOJIH, MOCKOJIbKY M OHHM, M MaTepus s HHX
OBSA3ATEJIBHBI! B npoTuBHOM ciIyyae MOSIBJISIIOTCS HEBO3MOKHbIe MPOTHBOPEYHs, YTO
IJIsl MPaBMWIBHBIX (T.e. Hay4HbIX) paccyxaennidi HEJOIIYCTUMO! Msbl noayyaem



cijenymouiee ctpoenue BeesieHHoi.
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Takum o0pa3oM, ocHOBOIl BcejieHHO# CJIy:KUT HUTEBMIHBII cBepXynpyruii 3¢up.
Eciau Bel He pa3o0paJiich ¢ HUM, TO NIpeJCTaBbTe NPSIMOIl 0TPEe30K 04YeHb YIIPYIroil pe3uHbl.
J¢upsbl UMEIOT OANHAKOBBIE Pa3Mephl H CBOICTBA, B TOM YHCJIEe — CBEPXYNPYrocTb. UTo0bI
Jy4ylle MOHATH cTpoeHue Mmupa, BooOpa3uTe Ky0, cIeJaHHBIA M3 OAUHAKOBBIX OTPE3KOB
O04YeHb yNpyroi pe3uHbl. MbICIeHHO MOACTABbTE K NMOJYy4eHHOH GUrype aHAJOrHYHBIA KYO
C OJHOH CTOPOHBI, C APYroi, ¢ Tperbeii... [IpuyemM moacraBbTe Tak, YTOOLI PedpPO OTHOIM
¢urypnl 0bL10 pedopom apyroii. 1 Bel moayduTte cBepXympyryiw cTpykrypy BcejieHHO¥,
KOTOpas sBjiderca TBopeHuem bora. Jlymar, Bbl moHumaere, 4T0 HCKJIIOYHUTEIbHO B
pe3yiabrare gesiTeqbHocTH Pasyma nosiBwiace 3ta 3ameuaresibHasi Bemb. Mbl — E€ yacth n
cyliecTByeM, MOCTOSTHHO NMepeBUrasich B Hell BOJTHAMH.

Ho nago ormeruts: 3¢pup - UJIEAJIBHBIA marepuan. Huuero mogo6Horo Ha
3emuie mo cBoum cBoiictBaM HeT. Ilo3TomMy Bce cpaBHeHusi ycia0BHbI. Jlmmb OJgaroxaps
HHOPA3SUTEJIBHBIM 3¢upHbIM cBoiicTBaM Mbl HMeeM MHOroodopasue B Hamem Mupe.
I¢up - BOXKKECTBEHHOE (Bo Bcex cmbicaax) aiast Hac [IPOU3BEJAEHUE Co3narteas n
YIMBHUTEJBHBIH TPHMep, KOI/Aa KajKyliasicsi MPOCTOTa, cOeJUHEHHasdA ¢ (QUIMTPaHHONI
OTAeJIKOI, cTaHoBUTCSI HacTosiiuM YUY IOM, kotopoe 30BéTcst ZKU3HBIO.

Cpena, yBujgeHnass Bamm Ha pucyHke, HO B TMpolecce KojJedaHus, YiKe
3agukcupoBana xumukamu. Oxono 30 Jer Ha3ag B TOJCTOM Y4YeOHHKe XUMHU B
KAPTOHHOM Mepemiére s BHAE] CHCJIAHHBIN ¢ MOMOIIBI0 NMOTOKA 3JEeKTPOHOB CHHMOK-
pexoHcTpyKIUI0 aToma. Iloxoxuii Ha MsI4, OH Kak ObI Jie’kaJl B raMake-ceTke. XHMUKH BO
BpeMsl ChEMOK 3aXBAaTWJIM M NMPOCTPAHCTBO PsAOM ¢ aToMoM. HUTH mMpoHU3BIBAIN aToM,
JeJiasi MOXO0KUM ero Ha TpéxMepHoe KpyrJoe pemero, H CXOAMWJIHCHh MO 00e CTOPOHBI HA
HEKOTOPOM PACCTOSIHUM OT Hero. YuyéHble He NPUAAIM CHHMKY 3HadYeHMsl. A MHe
3alOMHIJIach HeoObIYHasi KOHCTpykuus aroma. Ilosararo, 4rto ceiiyac, HCHIOJIb3YA
3JIEKTPOHBI U JIPyTrHe cBepxXMaJiblie BOJIHBI, He COCTABHT 0c000ro Tpyaa cAeJaTh TOYHYIO
PEKOHCTPYKUMIO BHYTPEHHEr0 YCTPOICTBA aTOMA U €r0 OKPYKAKIIero NpocTpPaHCcTBAa.

WN3BecTHBI (pakT: Bce aroMbl 00J1a1aI0T YACTOTOH KoJieOaHHUs, TJABHBIM
cBoiicTBoM BosIH. Koraa Mbl cMOTpHM Ha Bpamammiicss BEeHTWISITOP, TO OH BUAMTCA HAM
KpyribiM aAuckoM. CKoOpocTh BpallleHHsl ero Jomacreil, B Jy4lleM ciay4ae, HeCKOJIbKO
JeCATKOB 000POTOB B CEKYHAY. Y aTOMOB 4YacTOTa KoJie0aHUs - MIJLIHAPIABLI B CEKYH]Y.
Bno6aBok aToOMbI HACTOJIBKO MaJbl, YTO UX YBUAMIIb He B KaXJA0M MHUKpockomne. Yem ixe
OHH MOTYT HaM BHJeTbcsi? Be3ycl10BHO, He BOJIHOW, a TOJBKO IApOBHAHBLIM TeaoM. Ho



yuéHble KaK BHIAT, TAK W MBICJAT: YBHAEJH B MHKPOCKOINE WMIAPHK, 3HAYHMT ATOM -
yacTulna. A TO 00CTOATEJHLCTBO, YTO aTOM COBepHIAeT BOJHOBOW TMpolecc, HUKeM BO
BHUMaHuUe He Oepérca. K coxkaeHuio, He TOJIBKO B JaHHOM cjy4ae, HO M B I[eJIOM Hayka
onupaercs Ha [IPABJIOIIOJOBUE, a ne na UCTUHY! Ho Ha 1o ects IPUYHNHA!

JIro0oe naBukeHUe ecTh mnepeaaya 3(QUPHBIX BOJH COCeIHEMY IPOCTPAHCTBY.
JlomycTuM, 4es10BeK mepemés ¢ 0QHOro Mecra Ha aApyroe. C Hay4HOIl TOYKM 3peHHs, TO
3(pHOE TPOCTPAHCTBO, Ile OH HAXOJMJICH CHa4yajaa, ObLI0O M3MEHEHO ero BOJHAMHM W
sBJsisiock uM. Ilepexoast Ha apyroe Mecro, OH MeHsleT KasKAbIii MHMI INPOXOAMMOE UM
CBepXylnpyroe npocTpancrso. OHO Ha BpeMsl CTAHOBUTCS 3THM 4Y€JIOBEKOM, COCTOSIIIMM M3
BUOpUpPYIOIIUX 3(UPHBLIX HUTEH, T.e. U3 BOJH pa3Hoil naunbl. U Counue, u 3emis, u
Apyrue TejJa COCTOAAT M3 IepeaBUralmmxcs B 3(QUPHOH CTPYKType BOJH, B KOTOpbIe
BCAKOe MTHOBEHHE BXOAAT pa3Hble d(PHPBI.

IIlpy MOHMMAaHMM TOr0, YTO CBETOBBbIE BOJIHBI, KAK M JII00Oble Apyrue, siBJSAIOTCSH
BCEI'JA kojebaTebHBIM MPOLECCOM MATEPHHU, UX MOSIBJIEHHE NPeleIbHO ICHO U MPOCTO.
ATOMBI BO BpeMs K0JIeOaHHUSI CO3AI0T B HEMOCPEACTBEHHOM 01M30CTH ¢ c000H B yKa3aHHOM
CBEPXYNPYIoil CTPYKType BOJIHBI, BKJIIOYas cBeTOBbIe. Ec/IM ke T0NyCTUTD CyllleCTBOBAHME
BaKyyMa, TO BOBHMKHOBeHHE BOJIH He 00BbsICHUMO, Oojee Toro, adbcypano. Toraa ciaexyer
NPHU3HATH, YTO ATOMbI MOTYT BBIJCJATH M3 ce0sl BelIeCTBO, W3 KOTOPOr0 B IyCTOTE H
co3naoTrcs BoaHbL. IIpnuém, 3amacel 3TOro Bemecrsa B KaskA0M aToMe HeHCTOIMMBI. Bor
YK JefCTBUTEIBHO YyA0 U3 CKa30K: MaJleHbKAas MbIIIb POKaeT OrPOMHYI0 ropy!

Bce Boanbl Matepuaasnbl CPEJIOM, B xoTopoii cymecTByloT! MaTepHaabHOCTD
ceepxMaibix BoJH JJOKA3BIBAETCS ux TounbiMu pa3MepamMu! A y4éHble 3asIiBJISIIOT, YTO
B CBEpPXMAaJIbIX BOJIHAX, B TOM YHCJIe B CBETOBBLIX, BeIIeCTBA HET, T.e. OHM (QAKTHYECKH He
MaTepuajJbHbl! Kak oHM MOryT OBITH HeMaTepHAJIBHBIMH, eCIH 00J1a1a10T KOHKPETHBIMHA
pasmMepamu?! MbI He TOJBLKO HX BHAUM, HO Jiaxe padoTaeM ¢ HUMH, H3MepsieM pa3Mepsbl
BOJIH, Bo3aeiictByeM umu! ClleqoBaTejibHO, OHH COCTOSIT W3 BellecTBa, U3 MaTepum!
Oanako MaTepHeil BBICTYNAKOT He caMH BOJHBI, a 3¢upHas cTpykrypa (Bcenennas). A
BOJIHBI - E€ mposiBieHne mocpeacTBOM BOJIHOBOrO npounecca. Mbl BHOBb CTATKHBaeMcs ¢
HEBO3MOXKHBIM NPOTHBOpPEYHMEeM, BbIIaBaeMbIM 3a Hay4dHoe IoJo:keHue! Xorst camo
NosiBJIeHHEe CBEeTOBBIX BOJIH (Kak M Apyrux ceepxmanbix) YBEXK/JIAET B Hannuue matepuu
- HMEHHO CBepXynpyroii! A nmo3uuusi npeacraBuTesieil HAYKH B30pPHA, HO MOHATHA: MHAaYe
UM He OOBSICHHTBL INpOLecC PosKAeHUusi Topbl MblbI0. Ho He mopa Jmm 3agymarbest Haj
MHOTO4YMCJIEHHBIMU MpoTuBopeunssMu, B Tom uucie HEBO3MOXHBIMU!? Heab3n
INOCTOSIHHO wurnopupoBate PEAJIBHOCTD wu JIOTHKY wu 3aMeHATHL MX
MaTemMaTnueckuM MuUpkom! Ot 3T0ro yesopedectBo HecéT OI'POMHBIE norepu!

HNmenno yBuaenHass Bamu Boinie crpykrypa oonsicusier BCE Taiinbl Ilpupoasl, ¢
KOTOPbIMH He MOrYT pa3odparbcsi yuéHble. bosee Toro, ¢ J€rkocTbio pemanTcs Hu
MHOTOYHCJIeHHbIe TaliHbI MCTOPMH M MNpodjeMbl B APYyrMx Haykax. Bel camm Moxkere
yoenuthes ganee. Ho aymaiiTe JIOTHYHO M ONMUpaiTech HA PeaIbHOCTh, He JONYCKasi B
Bammx paccyxkaeHUsIX HeBO3MO:KHble mpotuBopeuns. He cienyiite mpumepy ¢u3nkos,
KOTOpble OTHOCHTEJIbHO LEJO0ro psiaa NMoJAdepKUBaeMbIX MM MOJIOKEHUH 3afBJAIOT: 3TO
BBIIVIAAUT MIHOTH3MOM, HO MaTeMaTH4ecKH BcEé mpaBmibHO. IlocTapaiiTech NMOHATH, YTO
MOJIOJKeHNe, I0Ka3aHHOe MATeMaTHYeCKH, HO MPOTHBOpeyalee peajlbHOCTH H JIOTHKe, He
TOJBKO BBIIVIAAMT, HO W sABJsAeTca wuanorudmMom. OHo onpoepraercs Ilpuponoii,
Pa3yMHOCTBI0 M HapymiaeT JIOTHYeCKHe 3aKOHbI, NMOCKOJbKY €ro OCHOBOiIi, B Jy4llem
ciay4dae, sIBJSIETCH JIOKHASA Npeanocbuika. OQHAKO y4€HbIe ¢ JAHHBIM YTBEpP:KICHHEM He
coriacHbl. Kak Bbl cuutaere, k1o u3 Hac mpaB? IlogymaiiTe Hax oTBeTOM, HO MMeiiTe B
BUY: 3aK0HbI Beesiennoi u toruku udmenurs HEBO3MOZKHO!

He xotesioch 0b1 BHOCUTHh myTaHuny B Bamm paccy:xnenusa. Ho ecau roBopurth
HAY4YHO, TO NMPOCTPAHCTBO MeKAY I(PpMpaMi MO:KHO Ha3BaTh BakyyMoM. Kose6anus 3¢pupa



npoucxoautr B HéM. OIHAKO 3HAHME 0 €ro HAJIMYUM HaM Hu4ero He AaéT. IlodTomy mns
NMPOCTOTHI M SICHOCTH TeMY O MPOCTPAHCTBE MEKAY I(pupamMu 51 He 3aTParuBaio.

Pa3srajgka TaiiHbI TPaBUTALMH - JIETKO W MPOCTO!

B kocMmuyeckoM Tese OT OJM3KOro eMy o0beKTa WJIM B MpeaMeTe, K KOTOPOMY
MOJHOCAT MAarHUT, NOSIBJIAIOTCH CBepxMaJjble BOJIHBI. OHU MAYT OT APYroro Tejia WM OT
MArHMTa W 00JaJal0T B CHJIYy CBOero Majgoro pasMepa Hau0osee TPOHHMKaIOLIEH
CIOCOOHOCTHI0. Y HMX JIMIIb ABA JeHCTBHA: YyCHJIeHHe WU ocjiadieHne BOJIH o0bekTa. UTo
U3 HUX KOHKPETHO - 3aBHCHT OT XapakTepa HHTep(epeHUUH, T.e. OT BCTPeYH BOJIH.
HUHTepdepeHnns MOJIOKATENbHA, €CJIM B €€ pe3yjbTaTe MPOMCXOAMT YCHJIEHHe BOJH, W
oTpULATeJbHA — NpH HMX ocjaadaenuu. /lymaro, 4To MNOJIOKHUTEJbHYI0 HHTep(epeHuuIo,
H3BECTHYI0 KakK pe3oHaHc, Bbl 3Haere. Ilpu moJso:kuTesbHON HHTepdepeHUMH Yy BOJH
00beKTa UX AaMILTUTYA (Pa3Max KoJe0aHus OT MOJI0KeHUs B MOKO0e) YBeTUYUBAETCSI.

B ciaydyae ¢ kKocMHMYeCKHM TeJOM WJIM MArHHTOM caMoe O0JblIoe KOJIU4YeCTBO
CBEPXMAJIBIX BOJIH MOCTYNaeT B mMepeaHIow (0Jmkaiimyw) dyactb. B Heili aToMbl mn3-3a
YBEJUYEHUS AMILIMTYAbl (IIPM MOJ0XKMTEJNbHOW HHTep(epeHIMH) HAYUHAKT CHJIbHeHl
pacTaruBaTtb 3QUpbI, a TaKKe TAHYTb HX M3 OKPY/KAIIEro NPOCTPAHCTBAa BHYTPb
o0bexTa. KosmvecTBO 3()HMPOB, COCTABJSIIOIIHMX TeN0, YBEJIHYUTCS, TaK KAK 4acTbh HX
nepersiHeTcsl M3 BHEIIHEro mMpocTpaHcTBa. B pesyabrare HaTsiskeHHe 3()HPOB BHEUIHEro
NMPOCTPAHCTBA BO3PACTET. A OHO M Teso (B cMbIC/Ie MAaTepUH, U3 KOTOPOr0 OHH COCTOSIT)
SIBJISAAIIOTCS OJHOM cTpYKTYypoii. IlodToMy 3(pupsl BHelIHEro NPpoOCTPaHCTBA MOTAHYT K cede
TeJso, cocTosimiee U3 HUX ke. CaMoO TeJI0 TOKe ABHHETCH B TOM ’Ke HANPaBJIECHHH, OTKYAA
BOHMpaet B ceds1 3puphI u3BHe. U 00BbEKTHI HAYHYT NPUTATHBATHCS.

IIpu orpuuarenbHoii MHTepdepeHINN Y BOJH-aTOMOB B INepegHeld 4acTH 00beKTa
(ckaskeM, B mpuUMepe ¢ HAXJIEKTPH30BAHHBIMH INIAPHKAMH, MOJBCIICHHBIMH HA HHUTHX)
aMIUINTyJa YyMeHbIIAeTcd B HauOoJblueil creneHu. To ke camoe NPOMCXOAUT C
HATSIKeHHeM J(QHPOB TeJIa M BHEIIHEero IMPOCTPAHCTBA. Y 00BbeKTa M3 ero mnepeaHei
(0smzkaiinieif) CTOpOHBI BO BHEIlIHee MPOCTPAHCTBO YHAET YacTh 3)UPOB,  OH, 0TAABAA WX,
yaaasieTcsl OT HCTOYHMKA BOJIH. A BHellIHee MPOCTPAHCTBO JIeHCTBYET 3ech Ha TeJI0 YiKe ¢
JABYX CTOPOH, MOCKOJBbKY CHJbI HATSKEHMsI Kak Obl MeHsiloTc MecTamu. Temeppb ¢
NPOTHBOIOJIOKHOI CTOPOHBI 00bEKTAa HATSIKeHHe BHEIIHEro NPOCTPAHCTBA CTAHOBHTCH
0oJiblIe, 4YeM C IepelHell, IAe HATSKEHHEe YMEHbIIMTCH (M3-32 OTPHMUATEIbHOI
unTepdepenuun). U Tena oraanasiioresa. Kak Bugute, B ocHOBe JeiicTBHA 3(upHOro
NMPOCTPAHCTBA - CaMa NMPOCTOTA. 3arajka o rpaBUTALINH y:Ke pelieHa.

B nameii sxu3nn uaTepdepennus urpaer BAXKHEMIIYIO poas. Paséepurecs ¢
Heii OCHOBATEJIBHO! UnrepdepeHuus - yBeJuyeHUe WJIHM YMeHbLICHHE AMIUIMTYAbI
BoJHbI. Ilono:xxkuTeabHass uHTepdepeHnMs - Bo3pacTaHue (HepedKO pe3Koe) aMIJIMTYIbI
KO0JIe6aHHS BOJHBL. JTO NPOMCXOAHT NpPH COBHNAJCHHH 4YACTOTHI Kosebamnsa BCSIKOM
BOJIHBI ¢ 4acToToii Kouebanus JIIOBOM coceameii (6amkaiimeii) Bosnsr u JIIOBOM
NpoHMKAaOLIeil B Heé cBepxMaJioii BoOJIHbI. OTpunaTelbHasa uHTepdepeHuNs - yMeHbIIIeHUE
AMILINTYbI KoJIeOaHusA BOJIHBI. Takoe ciiydaeTrcs IpM HecOBNaJAeHUHM YACTOTHI KOJIeOaHUsI
JIOBOM BoaHBI ¢ 4acToToii Koaedanmss BCIKOWM cocenmeii (6mkaiimeii) BOJHBI M
BCSAKOM nponukaomeii B Heé cBepxmanoii Boambl. Cle10BaTelbHO, YHeprusi ecThb
KoJe0anus 3QUPHBIX BoJH. YUeM Bblllle UX aMIUIUTYAA, TeM 00JbLIel JHeprueii odaanaer
JIIOBOE Teino.

Kax oueBuano, BCSAKASA Teopusi o crpoennu Beesennoii JJOJIZKHA 00bsicHUTH
JOKA3ATEJIBHO, no mMeHsbIeil Mepe, siBjleHHe T'DABUTALMU M HeOOBbIYHOEe IOBe/leHHE
CBepPXMAJIBIX BOJH B atMoc(epe. Bbl 3Haere Takyo? OHa - enmHcTBeHHasi! C Helo Bbl
ceiiyac 3HAKOMHUTECH!



006 3¢upnoii cpene nucaau B 17 Beke P. /lekaprt, X. I'wiirenc... Ho y4énbie He
NMOHUMAJIM M He MOHUMAIOT CYLIHOCTH 3(upa (ero MaTepuajibHOe BoILIoIeHHe). bauke
JAPYTUX K MOHUMAHMIO €ro CyTH moAoméa Apucroreiab. OH 3asBJsJI, YTO Bce HeOecHbIe
Tesna u BHeseMHOH Kocemoc coctoat 3 BEUHOI'O m HEU3MEHHOI'O s¢upa. Kirouesoe
CJIOBO [JJIsl NOJIHOW sicHocTH - ''cocTosAT", T.e. marepueili Bcesennoil siBiasiercsi 3¢gup.
HNmenno martepueii, u3 koropoii cocrosat: 3emisi, Conunue, jJoau... He 3pupusiM BeTpom,
nouckomM koroporo HAITPACHO 3annManuch neJible MOKOJEHUs YYEHBIX, a HEeM3BEeCTHOM
MOKa JIIOAsAM MaTtepueii, BemectBoM. Ilouru npasuiabHo Menpaeiees JI.U. cTtaBui nepBbimM
3JIEMEHTOM B CBOKW mepuogudeckyrw cucremy 3¢up. Ho ero ommdka 3akiawydanach B
HEMOHMMAHUM TOr0, YTO 3(HUP - OCHOBA BCero M Bcex, BKJIIYasA aToMbl. B nepuoanyeckyio
CHCTeMY OH BXOJMTH He MOKeT, NOCKoJbKY 13 Hero COCTOST cBepxmasbie BOJHBI (B TOM
YHUcJIe CBETOBbIE), AaTOMBbI, MOJIEKY.IbI...

CgepxMajible BOJIHBI NpeAMETHbI, TAK KaK /I0BOJIbHO JIerKO ompeaeisieTcsl WX
aauna. [Ipn nepeaBu:KeHHH BeleCTBO, U3 KOTOPOI0 OHU COCTOSIT, HE NMEPEHOCUTCS. ITO
U3BeCTHO MO HUX cBoiictBaM. Cile0BaTe/IbHO, OHH CYLIECTBYIOT KaK KoJedaTeJbHbIH
Npoluecc B CBEPXYyIPYroii, He ABUTaloNIeiic MaTepuu!

JlokazaTeabceTB, 4T0 BCé ecTh BOJHBI, MHOKECTBO! Ho ux 3amMajuyMBaOT H
yerpansiior! XoTsi emé B JPeBHOCTH JIIOAM BO MHOTHX cTpaHax rosopman: BCE ectnb
pubpanusa. U 6ssim ABCOJIFOTHO npasel. CoBepmienno BEPHO Ilnaton mucana, 4to
mup co3gaH borom m3 3¢mpa. Ho orkyna mx cBenenmnsa? K coskaneHuo, coBpeMeHHbIe
yuéHble He cuMTalOT HeoOxonuMbIM B paccy:xkgeHusix OBA3BATEJIBHO onumparbes Ha
peajbHOCTh M JOTUKY. IloaToMy B Haykax nena ooctost COBCEM He HayuHo. 3ayacTyio
TaKk Ha3blBaeMoOe MaTeMaTH4yeckoe 000CHOBaHHE Yy (PM3MKOB M ACTPOHOMOB CUHMTaeTcs
0oJ1ee apryMeHTHPOBAHHBIM U 00Jiee J0Ka3yeMbIM, YeM CaMa peajbHOCTh M NpPOBeAEHHbIE
skcnepumMenTsl. U 310 B Hayke - najgexko He eaumHcrBeHHass CTPAHHOCTD, xors eé
cjeayeT Ha3bIBaTh APYTMMH CJIOBAMHU.

Crtpoenue BeesieHHO# n10Ka3bIBaeT cymectsoBanue bora - eé Topua!

HeonpoBep:xumbIM 10Ka3aTeIbCTBOM cyliecTBOBaHus bora cay:xkur cama 3¢gpupHasn
cTpykTypa. OHa Morja NmosiBUThHCA JUIIL B pe3yiabTare aesaTeJbHocTH PAZYMA. Ho eé
ckpblIu oT dmoaeil. Kto n 3ayem? Ecam cnipeccoBaTh TOT MaTepHaJl, U3 KOTOPOro cAeJaHa
BcesieHHas1, TO MBI OJIyYHM MAacCy KOJI0CCAILHOI0 pa3mMepa. E€ ocHOBO# M3MepeHust MOTYT
CJHYKUTh MCKJIYUTEJIbHO MWLIHAPALI KWJoMeTpoB. OueBuaHo, utro bor siBasercs
cBepxkojoccaabHbiM CymectBomM. Ho Beenennas — ne Ilnots Co3narensi, a Toabko Ero
TBOpeHHe. TBopnoB Beenennoli MoxkeT ObITH H HECKOJIBKO.

Hurae actpoHomMamu cBepxkoJioccajibHOro CymecTBa He HaOJoqaerca. Bmosne
BeposITHO, 4YTO bor HaxoauTcsl Ha okpanHe BceslleHHOI MU B KAKOM-TO yI1aJdéHHOM OT Hac
yuactke Kocmoca. Ilponecchl, npoucxoasmue B 3pupax (ecaId OHH €CThb), He CBA3AHBI C
Haweil Ku3Hbl. W3-3a MOCTOSIHHOrO mepeaBH:KeHHsI BOJH BO BceleHHOI mepegaBarbes
yepe3 3pupnbl (U3-32 UX KoJIeOaHUs1) Kakasa-1n00 uHpopManus He MOXKeT, 0 Kpaiine mepe -
ObICTPO. A MaJjiasi CKOPOCTH Imepenauym OeccMbIcjieHHAa - ga u Komy? CkopocTh
nepeaBHKEeHUs] Yero-jaudo mo camoii 3(pupHOI cpesie He MOKET NPEBBIMIATH CKOPOCTH BOJIH.
IIpocTpancTBo mMexny 3¢pupamMu bor ucnob30BaTh HE B COCTOSIHMU — M3-32 MOCTOSIHHOTO
ABU/KEHMS TeX ke BOJIH (T.e. m3-3a UX Kojebanusi). IloaToMy BBIBOJ OXHO3HAYeH: Jaxe
o0menne monaeir ¢ Co3zaresieM HEBO3MOMKHO - CKOPOCTh TMepeAadyd HH(OPMALHHM He
MO3BOJIfAET, UTO CJeAyeT W3 PACCMOTPEHHBLIX BapuaHToB (M3 Bcex BeposiTHbIX!). O Ero
BMelIaTeJIbCTBe B CyAbOY YejioBeyecTBa BOOOIE TOBOPUTH He MPUXOAUTHCHA. JTO ceiiuac u
B Omskaiilime MHJLJTHOHBI JIeT HEBO3MOKHO, KaK M B npouwioM. TBopen He 3HaeT 0 HalIeM
CyIIeCTBOBAHUM, 2 JIMIIb JOTaJAbIBACTCS 0 HATHYMHI TAKHX IJIAaHET KaKk 3emJs.



Besikoe Ero nBukenne B 3pUpHON CTPYKType NPHBeIET JIMO0 K eé YHMYTOKEHUIO,
Janb6o K moJHOH 3ameHe (K 00HOBJeHHI0). Bo3moxkno, Bor u coBepliaeT TakKue
nepeaBmxkeHusi B0 Bcenennoii, ooHoBsis1 eé cTpykTypy. Ho ¢ 3emumm Ero ne Bugno. On
NpeACcTaBasAeT AJs JKH3HH APYTHM CyllecTBaM 3()MPHYIO CTPYKTYPY, co3nanHyio M, Ho He
0oJiee Toro. Emgé B gpeBHoctu Jiroau nucayau: bor cozaan Beesnennyro n ynanauics.

Oo6pamaro ocodoe BHUMaHUE HA HEBO3MOXKHOCTH ObICTPOIi mepenayn uHdopmManum
B 3¢upHoii crpykrype. Ona He moxeT ObITh IlnoThI0 Bora, mockoabky B Heill HeT
BO3MOKHOCTH /ISl O/THOBPEMEHHOCTH KU3HEHHbIX npoueccoB. CHHXpOHM3aLMs J1000ro u3
TaKMX NMPOLECCOB (2 HUX [0JKHO ObITh OIPOMHOE KOJMYECTBO TPUJLIHMOHOB) mias Iliorum
OJHOI0 CBEPXKOJIOCCAIBHOIO CylIecTBa (MJIM [Ja’Ke HECKOJIbKHX) € TaKOil CTPYKTypou
3aHsIa ObI MIJLIHAPABI JeT. [lanHoe Mmos10/keHne, KAK U HeBO3MOKHOCTH 00IIATHCS JIIOASIM
¢ borom B aanékom mnpouuioMm M OJauiKaiilime MWUJIHOHBI JieT, Aoka3biBaercss Ero
pa3mepamu, orpoMHOi ynajaéHHocThI0 TBopua oT 3emuin U GU3UKOI IPUPHOIL cpeabl.

KTo0 ke Tak mocrapaJjicsi M3BPATHTh HCTHHHBIE 3HAHUS HAM BO BpeA? Y KOro Takoe
BEPOJIOMHOE M NOJI0e OTHOIIeHHe K JoasiM U Teopuy n IOYEMY? Eciau Bel nogymaere,
BCIIOMHHMB XOTA ObI HeCKOJIbKO H3BeCTHBIX BaMm (pakTOB M3 OrpOMHOr0 MHO:KECTBa, TO
noiiMére: B crpaHHoil (Msarko rosops!) curyauun c¢ [HOCTOSIHHBIM wnckakenuem
HCTHHBI 4YeJ0BeYeCTBO HAXOAUTCS ThicsiueaeTuss. TUNUYHBIA NpUMep - Bce peuruu!
Hopauunas nHayka CMEPTEJIBHO onacHa TteM, kTo Ha 3emJie BbIIAET ce0st 3a OGora!

Yuénble B [APEBHOCTHM MNOHMMAJIU CcTpoeHHe BceesieHHO# Jyumie, 4YeM HX
coBpeMeHHble KoJulern. C Tex mop MBI Ha0Jg0qaeM JHIIb OAHY MNeYaJbHYIO
3aKOHOMEPHOCTh: ¢ AaBHMX BpeMéH muia TOJIBKO aerpagaumsi 4dejioBeyecKHX 3HAHUIA.
HcernHHyro uHPOpMaNUI0 YCTPAHSJIM, NOAMEHSJIM M BBIPAKAJIM HHOCKA3ATENbHBIM
s3bIKOM. Bbl cunTaere 3T0 ecrecTBeHHbIM mnpoueccom? Iyooko 3ad.ay:kaaerech!
MckakeHne MCTHHBI AaUTCst Thicsiuesiernss B BEUHOM Gopws6e 1BYX BpakaeGHbIX CTOPOH,
rjie 0Ha U3 HUX - YeJ10Be4eCcTBO!

Y pycckoro Hapoaa ecTh JpeBHssl cka3ka. E€ 3Hal0T nmpakTu4ecku Bce B3poc/ible U
AeTH. JTO cKa3ka o0 miiaamem cbiHe UBane, Mapse—Kpace u Komee becemepTaom. Kak Bel
aymaere, Kro Takoii Komeili beccmeprnblii? Iloyemy ero cmeprs B uriae? UYro
nojapazyMeBaercs Moj MIJoi U siiioM, B KOTOpoM oHa HaxoauTcss? OTBeThbl HA BONPOCHI
HMeEIT caMoe NMpsiMoe OTHOIIeHHe K (pu3MKe, aCTPOHOMHM M XHMMHH, KaK M K APYyIUM
Haykam! Kem mbl ¢ Bamu sBasiemcs B ckaske? Yrto 3Haumt, Kpaca norpyxena B con?
Ckouabko oH qiurces? He canmkom au maoro TOYHBIX coBnaaennii ¢ moeii pa6ortoii?

IToapo0OHO 0 MOTHOM CMBICJIE CKA3KHM H3J105KeHO B 7-i riase. Bbl mosyuure oTBeTHI
u Ha MHOKECTBO apyrux BonpocoB. Ha Hux y4éHble U3 pa3HbIX BUAOB AeSITeIbHOCTH



OTBETHTH He MOT'yT. MOM :Ke OTBeTBhI OKAXKYTCH NMPOCTHIMH, eCTeCTBEHHBIMH, JIOTHYHBIMH,
y0eauTeJbHbIMH, 0€3 HEBO3MOKHBIX NMPOTHBOpPEYMii U 3a4YaCTyI0 eIUHCTBEHHbIMH. A BbI
noaymaiite Haa BonpocoMm: Ilouemy Tak crpamieH >¢up (TouyHeid, 3HAHUS 0 HEM) IS TeX,
KTO BbIIAET ce0ds 3a Oora? IloatoMy MM M NOHano0MJIach TeOpHsi OTHOCHTEJIbHOCTH,
KOTOPYI0 OHM HACWIBHO BHEIPWIH B HAYKY. JTO UX 00bIYHAS NPAKTUKA.

Hoquy TEOPpUHA OTHOCUTEJIbHOCTH MOABUJIACH U CYLIECTBYET

Xots ona JIETKO u YBE/IUTEJIBHO onpoBepraercsi peajbHOCTbIO, IOTHYECKU U
MatemMaTnyecku. ToaukoM aJisi eé pacnpocTpaHeHMsl NOCHY:KHJ 3HAMEHMTBIH ONBIT
MaijikeabcoHa. Ero pesyibTaToM cTajlo 10Ka3aTelbCTBO JABHKEHUS] CBETOBBIX Jy4ell B
pa3Hble CTOPOHBI C OJMHAKOBOI CKOPOCTHIO. [leJi0 B TOM, YTO CBeTOBbIE¢ BOJIHBI, KAK H
J00ble JpyrHe cBepxMaible, BO3HHKAKT u asuraitcs B HEIMOJABUKHOWM >¢dupnoii
cTpykrype (Bo Beesiennoii). B Heii nx ckopocts IOCTOSIHHAS, Tak kak onn - E€ yacTs!
Ho na 3emuie cBeroBble BoHbI CHOCATCSH Boanamu-atomamum armocdepbl Ha
ABCOJIIOTHO Takoe e paccTosiHue, YTO U caMH aToMbl. Beab yacrora ux koJieGanmii -
MUJIMapAbl B cekyHAy! CBeToBble BOJHBI 0ojblie JI000ro atroma B Thicsiuum pa3. WU,
NPOABUTasiCb B aTOMHOM OKPY:KEeHHH, OHU CO BCeX CTOPOH MOJIY4YalOT TOJYKH OT ATOMOB.
Ho nasxke mpu odeHb MaJOM pa3Mepe CBepXMaJIbIX BOJH NPH JBHKEHMH B aTMocdepe B
JIHIOBOM ciay4ae OHU CHOCATCS €€ aTOMaMM MMEHHO H3-32 HX KOJIOCCAJBLHOH 4acTOThI
Kojebanus. Taxkum oOpa3oM, pe3yJabTaT IJIKcnepuMeHTa MalikeJbcoHa I  TaKoM
crpykrypbl (MCKIIKOUUTEJIBHO s atmocgepsbl!) 3aKkoHOMepeH U JIOTHYEH.

CienoBarelbHO, CBepXMaJible BOJHBI, BKJIKYas CBeTOBbIe, HCXOAALINE W3
JIOBOI'O wucrounuka, no orHomeHuw K Besaskum HEIIOJIBUKHBIM o6bektam (B
HallleM cjIyuae OTHOCHTeJIbHO 3eM/IH) NepeaBHralTcs aécomotHo ¢ OJJMHAKOBOM
ckopocthio. Ho ckopocTn cBepXMaibIX BOJIH, HCXOASIIHUX U3 HX HCTOYHHMKA, r/ie ObI OH He
Haxogwics, mo orHomennw k JBUTAIOIMUMCSH o6bektam PA3JIMYHBI. Ilpu
BCTPEYHOM JABHKeHHU Takue ckopoctu cymmupyroresa, HO TOJIBKO ¢ y4érom ckopoctu
NpuéMHMKa, a NpH yAajdeHndu - BoiuuTarores (m JIMIIb ¢ BhlYMTaHHEM CKOpPOCTH
npuémunka). Cxopocts ucrounnka HUKAK He BiausieT Ha CKOPOCTH CBEPXMAJIBIX BOJIH!

Ho u3 3THX npaBuJ ecth HcKiI04YeHne. [Ipu 3anycke Jdyda ¢ 0K0J103eMHOIl OPOUTHI,
rie ectb arMmocgepa, Mo OTHOIIEHUI0 K HeMY HemoABU:KHbIN nmpuémHuk Ha 3emiie HE
MOKeT CUMTAThLCS JABUramumMcs. 31ech 0yaeT NPpOUCXOAUTh CHOC aTMOc(hepoii cBeTOBOro
noroka. I moyry4yeHus pe3yJibTaTa B TAKHX CHUTyalMAX NPUEMHHMK JOJIKEH ABHUraThbCs
J100 B 0€3BO3IYLIHOM NPOCTPAHCTBE, JIU00 B aTMOc(epe (CKBO3b Heé).

IlonaTe mnpomcxoasimiee MOKHO Ha TNpHMepe KJIACCHYECKOIr0 3JKCIepUMeHTAa
Maiikeabcona. C kakoii ObI CKOPOCTBI0 BO3AYIIHAA aTMOc(epa 10 OTHOLIEHUIO K JIy4dy He
JABUIAJ1ACh, B KAKOM ObI HANPABJIEHUH 110 OTHOLICHUIO K HEMY OHA He BPaIliajach BMeCTe ¢
3emuiéii, ckopocTh ay4ya HemsMeHHa. U ckopocts 3emHoro Illapa no otHomennio k Ero ke
aTMoc(epe HeH3MEHHA TaKkKe, MOCKOJbKY OHH - 0gHO mesoe. IloaToMy ckopocTh Jy4a B
aTMoc(epe MO OTHOLIEHHI0 K HEMOABUKHOMY NPUEMHUKY Ha 3emJjie HeusmeHHa! ITo
MPOMCXOAUT M3-32 CHOCA CBEPXMAJBIX BOJIH ATOMHOM CTPYKTYpOi (aTMocdepoii).

Jlyuy, momaB B artmocpepy, npu BCTPEUHOM aBukennn eé (m 3emiaum c¢
HeIOABHKHBIM NPUEMHUKOM) 3aMeJIsieTcsl BOTHAMH aTMocdepbl HA BeJIMYUHY CKOPOCTH
Ilnanersl. A ckopocTH aTrMocdepbl U 3eMiin 0AUHAKOBBI. IIpH IBH:KEHHMH HeNMOABUKHOIO
npuémunka ¢ Hameil Ilnaneroii OT JIYUA ero BoJIHBI YCKOPSIOTCH BOJHAMH aTMochepsbl
Ha BeanynHy ckopoctH 3emHoro Ilapa. Iloatomy B 060MX ciry4asix Mbl HOJIyYUM CKOPOCTh
ceeta - C. UMenHo aTtMocdepa siBjisieTcsl IPUYUHONH HEOOBIYHOIO MOBEAEHUSI CBEPXMAJIBIX
BOJIH, 2 He X 0CO0EeHHbIE CBoiicTBA!

Huxakoe apyroe mpeamoJiaraeMoe crpoeHue BceneHHON 00BSICHUTH CTPAHHOCTH



ceepxmaiibix BOTH HE MOJYKET! Tonbko mpeacrabiieHHasi cTpykTypa orBedaer BCEM
TpPeOOBAaHMAM [JIsi pellleHHs TeX MHOTOYHMCJIEHHBIX 3arajgoK, ¢ KOTOPbIMH He MOTYT
pa3odpaThes y4éHble U3 Pa3sHbIX HaY4YHBIX JucHuiuinb! bosee Toro, pusuku, acTpoHOMBI 1
xumukn paktndeckn CTPEMSITCS, uro6bl m3 Hameii :km3sHM ucyesna B BBICIIEN
crenenu BaxkHasi AKCUOMA: orcyTcTBHE HEBO3MOKHBIX POTUBOPEYHid - 0013aTeIbHbINM
npusHak Hayku, a ux najumune JIOKA3BIBAET ommGounocts M JoxHocts JIIOBOM
Teopun! B Moux okazareqbcTBax HeBO3MOHBLIX mnpotusopeunii HET! A B Tak
Ha3biBaeMbIx Haykax - [IPEJIOCTATOYHO!

AtMochepa 3emiau mnpocTHpaercss Ha Oojbmioe paccrosHue or Heé (mo 1000
KHJIOMETPOB), a ¢ YuéToMm Bcex Eé cioeB - 10 10000 kusiomeTpoB. [1o3TOMYy Te ONBITHI, YTO
NMPOBOASATCS € JIy4aMH CBeTa, KOTOPbIe OTIPABJIAIOTCS K NoBepxHocTH Hameil [lnaneTs co
CMYTHUKOB, HAXOAAIIUXCS B aTMoc(epe, He MMeEIOT MOA CO00ii HAYYHOW OCHOBBI (KaK
JA0Ka3aTeJIbCTBO HCTHHHOCTH Teopuu JiiHmuTeiiHa). Ouu - paabcudukanms, moaIor.

st Toro 4To0bl ONPOBEPTHYTH TEOPHI0 OTHOCHTEIBHOCTH JKCIEPHMEHTAIBHO,
HAI0 W3MepATh ckopoctb MMeHHO Ha JIBUT'AIOIEMCS npuémuuke, HO ¢ Yy4€éTOM
BBINIEN3JI0KEeHHOT0 HCKI0YeHns! Beab cBepxmasnbie BOJHBI (HE3aBUCHMO OT CKOPOCTH MX
HCTOYHNKA) [BHUIalOTCs B HeNOABWKHOW 3(upHOil cpexe (oHM el sBIAAIOTCA!) ¢
NOCTOSIHHON ckopocThbio. Eé B ombiTax M  (uUKCHPOBAN HENOIABHKHBIA NPUEMHHK.
Henonumanue 3THX MCTHH npuBoauT K MHorouucjieHHsiM BECIIJIOJAHBIM cnopam u
OIIUBOYHBIM yTBepxkIeHHIM - B TOM 4YHCJEe €O CTOPOHbI NPOTHBHUKOB TEOPHHU
OTHOCHUTEJILHOCTH.

A Ha 3emiue eé JKCIIEPUMEHTAJIBHO onpoBeprHyTh BO3MOKHO JHUIIbL ABYMS
crnocodaMm - H3MepPUTh CKOPOCTH cBeTa Ha mpuémHuke, koropbiii JIBUI'AETCS B
ATMOC®EPE, u ucnonb3zoBats B omnbiTax JIyHy, Mapc mim KocMHU4YecKHMil ammapar,
Haxoasmmiicss ganeko B Kocmoce, 3a mpenesamu 3eMHOl aTtMocdepbl, 0 4ém Oyaer
NoAPOOHO U3J10:KEeHO Aajiee. X0Ts, BO3MOKHO, BbI cMoKeTe MpesIoKUTH M TPeTHii BApHAHT.
A moka moJiokeHue B Hayke ciaeaywouiee: npopoasarcsi TOJIBKO Te onbiThl, KOTOPHIMH
ONPOBEPIrHYTH 3Ty TEOPHI0 HeBO3MOXHO. VI KaKIbIii TaKOH IKCIIEPHMEHT yiKe CToJieTHe
JIMIIb YKpeIuiseT MO3ULIHI0 eé CTOPOHHUKOB. A ONBITHI, PeAJIbHO YHHUYTOKAKOIIHE TEOPUI0
otHocuteabHocTd, HE mpoBoguaucs. HYKEH xors 0b1 OJAWH skcnepuMeHT, YTOOBI
B3IJISIAbI YYEHBIX M3MeHMInch! XoTsA 1 0e3 Hero omMMO0YHOCTH TEOPHH OTHOCHUTEJBLHOCTH
O4YeBH/HA U I0KA3aHAa!

Curtyanusi ¢ JOKTPUHOH JHWHINTEIHA 3aKOHOMepPHAasi, XOTH Bceraa ObLJIM U ecTh eé
nporuBHUKH. Ho oHm peiictByroT yxke Oosee 100 ser, kak mpaBuiIo, JHIIb B JBYX
HATIPaBJIeHHUSAX, Ile Y HUX IIAHCOB Ha no0eqy HeT. B mepBoM ciy4yae oHM 0OpYIIMBAIOTCA Ha
onbIT MaiikeJbCOHA U NBITAIOTCA B HEM HaliTu HeTouHOCTUH. Ho 3TOT onbIT Ge3ynpeyeH, B
4éM cMOrJI0 Y0eAUuTHCS He OHO MOKoJieHHe Y4éHbIX. Bropoe HanmpaBiieHHe NMPOTHBHUKOB
TeOPHH OTHOCHTEJIBHOCTH - e¢ ompoBepskeHHMe MaTemMaTH4deckd. Ho MX noka3arenbCcTBa
ToKe Jajneku oT peajbHocTH. [IoaToMy onm u He cmorim 3A CTOJIETHUE nocrasuts HU
OJJHOI'O npaBWJIBHOTO ONBITA, I/le U3MEPSJIAch ObI HEMOCPEACTBEHHO CKOPOCTH CBETAa!

N3-3a HenmoHumaHus crpoeHust 3¢upHoii BceseHHOM u BO3JAEHCTBUS OHM
COBEPIIAIOT TAKHE K¢ OIIMOKH, YTO M CTOPOHHUKH TE€OPHH OTHOCHUTeJbHOCTH. Te u npyrue
CTPOSAAT CBOM [0Ka3aTeJlbCTBA HAa HeBEePHOH mpeanocblike. @DYyHIAMEHT JAOKTPHUHBI
JiflHIITellHA W eii aNbTePHATHBHBLIX Teopuii - o6mMan um mnomior! XoTsd AajbHeilue
MaTeMaTH4YecKHe JO0Ka3aTeJbCTBa y 00eMX CTOPOH MOryT ObITh mpaBuwibHbIMU. Ho To, Ha
4yéM OCHOBBIBaOTCS Joka3zatenabcTBa y BCEX -  daabcudpuxanmus (omméodnast
npeanocblika)! Hapyumenune 3aKoHOB JIOTHKHU - OJHA U3 NPUYUH NOPAXKEHUsI CTOPOHHUKOB
3¢pupa u OBA3ZATEJIBHOE ycnoBue cymecTBoBaHHSI NOKTPHHBI JiiHIITeHHA!

MBI HMeeM NMOPa3NTEJBHYI0 CHTYAIHIO: HU OJJHOT0 ONBITA ¢ IPUEMHHUKOM, KOTOPBIH
apuraercas B atmochepe, HE mnposoamiocs! Ho yuénsie BEPSAT, utro Teopus
OTHOCUTEJBHOCTH M B TAKOM CJy4ae BepHAa, XOTH HeCJOXKHble PacyéTbl U peaJbHOCTh



JOKA3BIBAIOT o0patHoe. JTa JOKTPUHA JIETKO ONpoBepraerci u 0e3 ONBITOB
neiicTBUTEIbHOCTHIO, [Ipuponoii! Haxo sums noagymars JIOIT'MYHO!

A moka Hay4yHblIe B3IJISIIbI HCXOAAT U3 BUAUMOCTH, MPABAONOI00MS U MOAJIOra, T.e€.
U3 HEBEPHBIX NPeANnocbLI0K. MM AABJISIIOTCS: AaTOMBI, KOTOpPbIe IPUHUMAIOTCS 32 YACTHIbI,
CKOpPOCTh CBeTa, PacCUNThIBaeMasi TOJbKO B yCJa0BUsAX atMocdepbl 3eMuid M JMIIb AJIs
HEMOJBMKHOT0 NPUEMHHMKA, CBepXMajble BOJHBI (BKJIOYAasi CBETOBbIE), SIKOOLI He
uMerlnue B cede BellecTBO, U Psijl MO00HBIX OIIMOOYHBIX MOJIOKEHUIA.

Ionararw, uyro Bbl MOIIM 3aMeTMTh OTMEUYEHHYI) paHee M, HAIEKCh, YiKe
OYEBUJHYI0 CTPAHHOCTh: 3aJa4M, KOTOpble Mbl ¢ Bammu pemaeM, coBceM He CJIOXKHbIE.
OIHAKO OHM He TOJbKO Uil YYEHBIX, HO U /IJIS BCEro YeJIOBeYeCTBA SIBJISIOTCS 3arajKkaMu
(nepeaxko B Teuenue croJiermii). Iloyemy uyenoBeueckuii pa3ym (0coO0eHHO Yy
npeacTaBuTeNeil HAYKH) He MOKeT HOPMAJIbHO PadoTATh - U 0YeHb JaBHO?

OO0 o4yeHBb BaXKHBIX /UIA 4YeJIOBe4eCTBA HANPABJEHHUSX, VI KOTOPBIX Nperpagoi
AIBJIsIeTCSl TAaK Ha3blBaeMasi HayKa, PACCKA3bIBAETCH B CJEAYIOIIMX [VIaBax. XoTd 00 0qHOM
U3 HUX B MeJUIIHE CKAXKY 31eCh.

N30aBieHne 0T KOPOHABUPYCA M NMOA00HBIX 00JIe3Hei!

Hepenxo oTpunatenbHasi HWHTep(epeHUUs] HrpaeT MNOJOKUTEJIbHYI0 POJib.
Iocrapaiitech nousith, yro JKIOBOM Bupyc ecTh BosHbl. C/le10BaTeIbHO, HX YHEPTETHKY
MOKHO YMEHBIINTH, 4 3aTeM M YHHYTOXKUTH BHPYC IOCPEACTBOM OTPHLATEJLHOU
uHTeppepenunu. UmMeHHo Tak u30aBJsi1 00JBHBIX OT pakoBoii omyxoum B 30-x rogax
npouuioro Beka aoktop P. Paiig. Kommecnu u3 y4éHbIX M Bpavei, YTO NpOBepsIn
3¢ dekTUBHOCTL JeyeHuss paka 3TuM cnocodom, YBEJIWNJIUCDH B ero 100-nmpoueHTHOI
pesyabraTuBHocTH. Ho meroguxky P. Paiihpa B Te BpeMeHa mnpocTo NOXOPOHWIH
CO3HATEJIBHO. On cBouMHu mpudopaMu c031aBajl BOJHBLI MPOTHB BHPYCA, KOTOPLI
HAXOJHMTCA B PAKOBBIX KJIETKaX. JTHMH BOJHAMHM W ycTpaHsica pak. Ormeuy OUEHD
BaJ)KHOE OTJHMYHe Mekay mnpuéopamu u JeiictBusavmu P. Paiiga m coBpeMeHHBIMH
noapaxarejsiMu. UccaenoBarenan Bo3aeiicteoaa HEIIOCPEACTBEHHO na pakoByio
ONnyXxoJib, MOABOASI MPHOOPHI K Hell. A ero moapaxarteau AeicTBYIOT NpUOOpaMu Ha
yesiopedeckuil opranmsM. 3akonomepHa 1 OI'POMHAS pasauna B pesyastarax! Touno
TaKUM CI0CO00M cJIefyeT M YHHYTOKATh KOPOHABHPYC.

Me:xkay TeM, ceiidyac Bce YNOBAKOT HAa BaKUMHbI. OJAHAKO OT HUX MNOSBJIAIOTCSH
cKkBepHbIe nociencTsus. [loaTomy B mogo0HBIX CHTyanMAX Hy’KeH KOMILJIEKCHBIN MOAX0J,
rje BOJHOBOI MeTOJ YHMUYTOKeHUsI BUPYCcOB AoJ/ukeH 3aHATh cBoé [IOCTOSAHHOE mecro.
Benb U BUpPYCHI, M Apyrue pacnupocTpaHuTeau 0oJie3Heill ABIAOTCH BoJaHAMH. OXHAKO NpU
HCIO0JIb30BAHNH TAKOI0 MeToAa TpedyeTcs MOJABOIAMTH HCTOYHHK BOJH, YHHYTOKAIOIINX
BHPYC, K NOpPa:kéHHOMY opraHy. B ciydae ¢ KopoHaBHPYcOM y Hac OyaeT Kak OblI BOJTHOBast
HHTAJSIUSA POTOBOI MOJIOCTH, TOPTAHU U JErkux. BaskHo, 4TO mpouenypa He BbI3bIBaeT
ocsiabieHue HMMYHUTETA M APYrUX OTPHIATEIbHBIX MOCIeCTBUIA.

Ham mpencrouT co3xaTh HOBYIO BOJIHOBYIO MeIMIUHY. B eé ocHoBe: menmumuna,
Ouosorusi, Ouoduzuka, Ouoxumusi u redHeruka. Ceilyac Hekoe Mnoa00Me BOJHOBOM
MenuuuHbl cymectByeT. Ho ¢ neii 3SAKOHOMEPHO cBsi3aHO MHOKeCTBO OHIMOOYHBIX
npeacTaBjeHuii U BbIBOOB. K Tomy ke, y4éHble 00/iblIe CTPeMSAITC OIrPaauTh CBOM
MaTeMaTHYeCKUH MHPOK €O BCEM €ro B30pOM, YeM pPa30upaThCsl B NOAOOHBIX CUTYaALUSX.

Iloaararo, yro BeI (ecin BHUMATEJILHO YUTAJIM) 3aMeTHJIH CTPAHHOCTH B Hayke. A
B IHocjeaylmuX riaBax craHyr Bcé Oosiee BuaHbl OYEHD Bpeanblie oco0eHHOCTH
MACCOBBIX HAYYHBIX NpPeICTABJEHMI: B HMX HepeIKOo OTCYTCTBYIOT JIOTMKa M CBfi3b C



peanbHocThI0! HMX CcTpaHHOCTH M B TOM, 4YTO NOAO0HOEe COCTOSIHME 4YeJIOBe4eCKOro
Mmbinuienus pmmTes CJAUIITKOM poJro - naxe He CTOJIETHS.

Bo MHOruXx ApeBHHX MCTOPHMAX YIIOMHHAETCS pai, cynecTBoBaBiuii Ha 3emie. Ero
HCYEe3HOBEHHE, KaK NMPaBWJIO, CBA3BIBAIOT cO 3MeeM. M cTHHHBIC 3HAHUS B 3HAYUTEJBHO
npeodpakéHHOM BMe NPHUILIM K HAM MMEHHO U3 Tex BpeméH. K Tomy ke, mumerorcsi u
MHOTOYHCJeHHbIe MaTepHaJ/ibHble (BIOJIHE TNpeIMeTHbIE) A0KA3aTeJbCTBA TOr0, 4YTO B
JAPEBHOCTH JIIOAH 00J1aJa Il TEXHOJIOTHSIMH, CONMOCTAaBMMbIMH ¢ HammMmu. Ho mcropuxm
oyxkBaabHo CTPEMSATCS (kak ¢puszuku, aCTPOHOMBI U XMMHUKH) He AyMATh JOTUYHO U He
3aMe4aTh O4eBHAHBbIC Belld. Te W Apyrue NMpuayMbIBalOT HeJiellble JOKTPHHBI, KOTOpbIE
onpoBeprawTcest peanabHocTb0 M Jorukoid. Yro ux 3ACTABJISIET Ttak mnocrynarth
(paxTHyeckn cede u J0ASIM BO Bpen?

I'1aBa 2

be3 nonnManus Teopuu BepoOSITHOCTEN HET HU HAYKH,
HM HaIllero paccjiel0BaHusl, HI MHOTOI0 ApPyroro!

Teopusi BeposiTHOCTEHl AJIA HAC - OJHA M3 KU3HEHHO BAaKHBIX HAYK, IOCKOJIbLKY
spasercss OBSIBATEJIBHOM uacthio HayyHoro merona no3Hanus. Bam oma OUYEHB
npuroaurcs B JIOBOM ciyuae: B padoTe u yuéoe, B HCCIeJOBAHUAX U UTPax!

Mzpanabcknii yuénsrii, HoOenescknii aypear Janmsa Kaneman u ero apyr Amoc
TBepckn A0Ka3a/IM IKCHEPHUMEHTAIBHO: JIIOAU, HMEIIie MaTeMaTu4eckoe 00pa3oBaHue,
COBEpIIEHHO He MOHUMAIOT TeopHio BeposiTHOcTell. OHM He OepyT eé BO BHUMAaHHUe /1axe B
TeX CJay4asiX, KOraa MO:KHO ObuLio Obl H30exaThb NOTEPh WJIM NOJY4YUTh Bbiroay. U
JeHCTBYIOT TOYHO TaK, KaAK M JHMIA, KOTOPbIe COBCEM HE3HAKOMBI C JAHHOH Teopueil.
JaBaiite pa30OepéMmcsi ¢ 3THM YTBep:KAeHHEM M BBISICHUM, B KaKOH CTeneHH YUYéHbIe
NMOHHMAIOT TeopuIo BepossiTHocTell. Ho nJist Havana s xo4y, 4To661 Bbl 0co3HaNN:

Teopus BeposiTHOCTEl MPOCTA, €CJIM €€ He YCJIOKHATD!

Ecau y Hac B sinuke Jexut 10 nponyMepoBaHHbBIX mapos ¢ nudpamu ot 1 1o 10, To
BEPOSITHOCTH BBITAHYTH map ¢ ynciaoM 10 pasna 10 npouentam. Ho 6osee BeposiTHel, 4TO
MBI BBITAHeM J1000e aApyroe 4mciao or 1 1o 9, a He camoe Ooabmoe (He 10), MOCKOIbKY
Takasi BepOoSTHOCTH cocTaBJisieT 90 npoueHToB. BHITAHYTH IIap ¢ caMbIM 00JIBIIMM YHCIOM
u3 10000 mpoHyMepOBaHHBLIX HIAPOB YyiKe CIAUIIKOM MajaoBepositTHo. Ckopee Bcero, Mbl
BBITSIHeM J11000e aApyroe umuciao (He 10000). Ilpn 10 MmuinmoHax mapax BBITAHYTh camoe
0osbmoe yuciao (10000000) nmpakTHYecKM HEBO3MOKHO. 3aKOHOMEPHBIM pe3yJbTAaTOM
Oy/aeT BbITATMBaHMeE JI000T0 APYTrOro Yucjaa, Ho He caMoro 00JbIIOrO.

IIpuBenénHble MpUMepPHI ¢ HIAPAMH MOABEIN HAC K 3aKOHY 00JIbIINX YHCes:

SIBiieHus, BeposATHBIE MPH MAJIOM YHCJe, MPH 0OJBIIOM KOJHYECTBE CTAHOBATCH
3aKOHOMEPHBIMU, IIPH OYeHb 00JILIIIOM - HEU30eKHBIMM.

B Hammx npumepax BBITAHYTH JecATKy M3 10 mapoB BO3MOXHO, OJHAKO Oojee
BEPOSITHO, YTO MbI BBITAHEM J1000e Apyroe yucjo. Ho mo Mepe yBelnyeHus KOJIU4YeCTBA
IAPOB BEPOSITHOCTH BHITATHBAHUS He caMOro 00JbIIOro 4ucia Bcé 0oJiee yBeTHUMBaETCS
U TpeBpaniaeTcs NP AOCTHKEHUHM 00JHUIOr0 YHCJIa MIAPOB B 3aKOHOMEPHOCTH, a MPH UX
OTPOMHOM KOJINYeCTBE - B HEH30eKHOCTh.

3aKkoH O00JbIIMX 4YMCeJl BKJIKYAET B ce0fl HECKOJbKO MO0JI0KEeHUH (HEeCKOJbKO
TeopeMm). K y:ke usBectHoii Bam ¢opMyIinpoBKe cjieayeT 100aBUTH €lIE OAHY:

C yBequ4YeHHEM 4YMCJIa BePOSITHBIX fIBJIEHUN HMX CpeJHHMe BeJMYUHBI CTPEeMSTCHA
CTaTh MOCTOSIHHBIMH H NMPH GOJTbIIOM KOJINYECTBE TAKOBBIMH MPAKTHYECKH CTAHOBATCS.



PaccmMoTpuM naHHOe MoJIOkeHHMe HA mMpuMepe ¢ MoHeToH. Ilpm moalOpackiBaHuu
MoHeThI 10 pa3 eé nasenune opJjioM WIHM PelIKOii KBepXy BepPOSITHO B COOTHOLIEHMH U S K 5, 1
6 xk 4, u 3 k 7.. Ho mo mepe yBeluyeHHs KOJIHNYECTBA OpPOCKOB 3TO COOTHOIIEHUE
HEyMOJINMO OyaeT NPHOINKATECA K PABEHCTBY (K MOCTOSTHHBIM CPEJIHHM BeJIHYMHAM), T.e.
K cooTHOmIeHn 10 50% Ha 50%. IIpn MuInoHe GPOCKOB MOJYYHUTH JaKe cOOTHOIEeHHe 60%
Ha 40% npakTHYecKH HEBO3MOXKHO - OHO OyJdeT O4YeHb OJM3KO K coOoTHomeHuo 50% Ha
50%. HexoTopble JIOAN NMOJIATal0T, YTO BEPOSATHOCTH BbINAJCHHUS OHOI CTOPOHONH MOHETHI
100 pa3 noapsix paBHa 1 npouenty. I OYEHD 3a0ayxnarorcs, I0CKOJIbKY TaKoe cOObITHE
CJIMIIKOM majioBeposiTHO: Kak OAUH maHc u3 yuciaa ¢ 30-10 nudpamu (310 Jaxke He
TPUJIMOH TPH/UIMOHOB, a 60JbIIe).

dymaro, Bbl NmOHsIM, 4YTO TeopHsA BepOATHOCTeH HelicTBHTeNbHO mpocta. Eé
N0JI0KEHUsI ¢ MOMEHTAa NMyOJHMKAUUM (HeCKOJIbKO BEKOB Ha3ajl) NPOBepsINCh IOYTH BO
BCeX IocyAapcTBax OrpoMHoe Kojau4vecTBo pa3. Oco0eHHO mpeycmead B 3TOM CTYAEHTHI.
Kak mpasuio, Uil MpOBepKH HMCHOJB30BATNCH MOHeThbl. M Bece yOekaajmch B MOJHOM
COBIIAJIeHUH TEOPHH C MPAKTHKOM.

IToHUMAIOT JIU TEOPHIO BEPOSITHOCTEH ACTPOHOMBI U (PU3UKH?

Ot Teopun Mbl nepeiiném k npakrtuke. B Kocmoce orpoMHoe KoJIM4eCTBO NBLIH.
Omna ocenaer Ha Bce O0BEKTHI, M Y HIX HEMHHYEMO MEHSIeTCH U BeC, H pa3Mepbl, U CHJIbI
nputsizkenus. Tak uro JJIS1 BCEX kocMuyeckux Tea Hem3MeHHOCTH HeT. B CosnHeuHo#
cUcTeMe MHWJJIMApPABI 00BLEKTOB Ppa3HOro pasMepa (cefiyac W B JajbHeilllleM s He
NPUHUMAK0 B PacyéT MHKPOCKONMYECKHE W cBepxMmajble Teja). Eciaum ciaegoBars Tem
B3IJIf11aM, 4YTO LAPSAT B aCTPOHOMUHU U B npeacrapiaenusx Jgiwaeid, To TEOPETUYECKHA
Bce KocMnYeckne Tesaa B COTHEYHOH cucTeMe MOKHO pa3deuTh Ha 3 OCHOBHBIE TPYNIIbI:

1. 3amennsomme CKOpOCTh;

2. JIpuramoniyiecsi NpaKTHYeCKH PABHOMEPHO;

3. Yckopsioniue 1BHKeHUE.

A mumy TEOPETHYECKU, nockoibky Tak Ha3piBaeMmblii xaoc B Kocmoce ecThb
komiuieke HEYITPABJISIEMBIX ciaydaiinbix coObiTmii. Ha HMX Teopusi BeposiTHOCTei
pacnpoctpansiercs BE3YCJIOBHO!

B kaxnmoii rpymnme AOKHBI ObITh MMJIHAPABI 00BEKTOB - B COOTBETCTBHHU €
Teopueil BeposiTHOCTeld. $I MMew BBHIAY YKa3aHHOe BbIllle BTOpPoe IOJOKeHHe (0
NOCTOSIHHBIX CPeHUX BeJUYMHAX), NOCKOJbKY B Co/siHe4HOH cucteme oT S0 Muwuinapaos
o0bexToB 10 100 MuaIMapaoB. B nepByro rpynmy cjeayer BKJIIOYHUTH U TaKHe, KOTOpbIe
yKe 0CTAaHOBHJINCh. X KOJIMYeCTBO J0JKHO OBITH HeMAaJIbIM, IOCKOJIbKY 3eMis (Kak M Besl
CosnHeyHasi cucTeMa) ABUIaeTcs MO KPyry ¢ HMKJOM rae-1o B 250 MUJIIIMOHOB JieT. B Tom
mecTe, rie Mbl ¢ Hameid IlnaHeroll Haxomumcsi ceilyac, oHa Yy:Ke Obliia MHOIO pas.
CienoBatelbHO, MBI 00513aTeJbHO [JOJKHBI Ha0II0IATH W TejJa, OCTAHOBHMBIIHNECH B
npouwioMm. Ho Ha camMoM pnene HHKTO M HHMKOrga He HaOmonaial B CoslHeYHOH cucTeme
HeNnoJABM:KHbIe 00beKThl. Ec/iM HeT HemoABMKHBIX TeJl, TO He JAO0LKHO ObITh M 00HEKTOB,
3aMeJISIIOIIUX CKOPOCTh MOCTOsIHHO. IIpu MX HaauyuMm Mbl NOJYYMM HEBO3MOXKHOE
nporuBopeune. Ho Takue neiicTBUTEJBHO OTCYTCTBYIOT! ECTh Tesia, KOTOpBIe IBHIAIOTCSA
HEKOTOpoe BpeMsi € 3aMe[dJIeHHeM Ha MaJyl BeJIHYHHY, HO IIOTOM HX JBHKCHHE
ycKOpsieTcs HA TaKyl0 ke BeJWYMHY. 1 B TakoM puTMe OHH JBMIalTcs mocrossHHo. Ux
MO’KHO OTHECTH KO 2 Trpymnie, HOCKOJbKY OHHM IBUTaI0TCSl KAk ObI pABHOMEPHO.

Ioay4yaercsa, uro B Co/iHEeUHOH cUCcTeMe OIPOMHAs NepBasi IPyNIa OTCyTcTByer! A
B Hell J0JIKHBI ObITh MMJ/UIMAPABI KOCMHMYECKHX Tejd! ITOoT u3BecTHbIH (aKT SIBHO
HaxoauTes B BOIIMIOLEM npotusopeunu ¢ Teopueii BepossTHocTei! Takoro HE nomxno
ObITb, NMOCKOJbKY BePOSITHOCTH CYIIECTBYIOIIEH peaJbHOCTH (ecJM CYMTATh B3IJISIABI



npeacTaBuTe/Ied opuuMaibHOH Haykdn BepHbIMHM) paBHa HVYJIIO! Mbl mmeeM kak ObI
HEBO3MO’KHOe TMPOTHBOpeYHe, T.e. NPOTHBOpPeYHE MeXKIY Teopuell BeposITHOCTell M
IIpuponoii! Ho To u Apyroe - ucruna. CiienoBarejibHO, HUKaKoro xaoca B Kocmoce Hetr! A
€CTh ONpeneaéHHbIe YCI0BHS, KOTOPbIEe BBINOJIHAIOTCH KOcMUYecKUMH Tejamu! MHave ObI
HUX JABWKeHHE ObLI10 Xa0THYHbIM, M Yy Hac umejacb 01 OI'POMHAS nepBasi rpynmna.
Takum o0pa3oM, Teopusi BepOSITHOCTEl M PpeajbHOCTh CBHUAETEJLCTBYIOT, YTO BMECTO
HAYYHBIX B3IJIAA0B MbI HMeeM 3a0ayxiaenue. Hamumo daxr HAJIMYUSA B Tak
Ha3piBaeMoil Hayke ouepeaHoro HEBO3MOKHOI'O ITPOTUBOPEYNA!

PaccmoTpum BTOpylo rpynmy. Oka3piBaercsi, 4TO B Heil HeT 00beKTOB, KOTOpPbIe
JBUTAJIUCH ObI ¢ MAJIOH, CpeIHell WM ¢ OTHOCUTEIBHO 00JILII0I CKOPOCTHIO. Bee oHu JieTsAT
B Kocmoce TosIbKO ¢ KOJI0CCATIBHON CKOPOCTHIO, H3MepsieMOl COTHSIMHU ThICSIY KHJIOMETPOB
B 4yac. Cxopoctb 3emin npu aBuxeHud Bokpyr Cosanmna npesbimaer 106000 km/yac. Ho
BMecte co Bceeii ConHeuynoil cucremoidi OHa JBHMraercsi BOKPYr IEHTpPa TrajJaKTHKHU
Muaeunbliii IIyte co ckopoctbio cBbilie 700000 km/yac. HukTO M HUKOrAa He HAOIK0OAAT
Tejla, KOTOpPble JABUraauch Obl PABHOMEPHO € MAaJIOi, cpelHell WJIM € OTHOCHTEJIbHO
00ab1I0l ckopocThI0. Bee 00bexkThl CoOTHEYHOM CHCTeMbl JBHUIalOTCH TOJBKO B Y3KOM
AMana3oHe KOJIOCCATbHBIX CKOpocTeil. XoTsd MbI JO/LKHBI HAa0JdH0IaTh O0BEKTHI,
JABHUTa0LIMeCcs] ¢ Pa3HOii CKOPOCTHIO.

HanomHio, uro Bce KocmMuyeckue Tesia B CoJIHEUHOH cuUCTeMe IBUIalOTCH BOKPYT
Coanna. OHM peryjasipHO MeHSIIOT CBOE TIOJ0KeHHe OTHOCHTeIbHO 3eMJld, YTO
CyIIeCTBEHHO yBeJMYHBaeT BEPOSITHOCTh HAOJII0IeHNs] ACTPOHOMAMM U HAMU TeJ ¢ pa3HOH
ckopocThio. U onsATh (B paccMaTpuMBaeMOM BTOPOM Ciy4dae) TeOpHUsi BEepPOSITHOCTEH M
peaibHocTh JIOKA3BIBAIOT, 4T0 MCTHHHOCTh TaK HA3BIBAEMBIX HAYYHBIX IOJIOMKEHHH
pasHa HYJIIO! B nBu:xennu o0bexkToB B Kocmoce mbl Buaum TOJIBKO o6si3aTensHyo
3aKOHOMEPHOCTBh, I/le HeT Jajke HaAMEka Ha xaoc! MbI MMeeM B Tak Ha3bIBaeMoOil Hayke
cuoa HEBO3MOKHOE ITPOTUBOPEYUE!

B Tperbeil rpynnme mpakTH4ecKH Bce Tesa, YCKOPAIOIIMe IBM)KeHHe, 3aTeM Ha
TaKyl0 ’Ke BeJIMYHHY CKOPOCTh 3aMeqasiloT. U Bce OHM JABHralmoTcsi ¢ KOJ0CCAIBHOM
ckopocTbio. To He0oJsIbIIOE KOJINYECTBO 00BEKTOB, KOTOPbIE ABUIAKTCI € YCKOPEHHEM,
BbIxoAs u3 CoJIHeYHOH CcHCTeMbl, CKOpee BCero, 4epe3 HEKOTOpoe BpeMsl 3aMeNJIAT
CKOPOCTH HA TaKylo ke BeqnuuHy. Ho s1 He Oyny oTcTauBaTh JaHHOe moJiokeHue. OxHAKO
0TMeYy, YTO 3 rpynmna HeecTeCTBEHHO MaJia: B He€ MO0 CTPAHHOCTH He BXOASAT O0BbEKThI
CoJiHeyHOH cucTeMbl. A 3TO MHJIJIHAPABI TeJl, KOTOpPble JOJIKHbI JBUTATHCS € HOCTOSIHHBIM
yckopenuneM. Ho mx Her! CienoBarenbHO, Yy Hac B HAJMYUHM TOJAbKO BTOpasi Ipynma,
npu4éM JHIb ¢ TeJaMH, KOTOpbIe ABHralOTCS HCKJIIOYMTEIHLHO B Y3KOM JIHAINa30HE
KOJIOCCATBHBIX cKopocTeii. K Heii mo6aBisieM Tojibko 3 rpynnky ¢ ""rocravu' CostHeuHOi
cuctembl 0e3 eé ''mocTosibuEB" .

Pa3znesnm Bce kocMudeckue Tejia CoTHeUHON cMCTeMbl HA 2 HOBBIE I'PYIIIBI, Kak 2
CTOPOHBI MOHETBI: pelika W opéJ. B mepBylo HOBYI0 Ipynmy BOHIYT 00beKThbI, KOTOPBIX
HeT, XOT J0JLKHBI ObITH (pelika). OpiaMu y Hac CTaHYT Te, YTO HMEIOTCS B HATUYMH.

Taxkum ob6pa3zom,

Pemka:

1. 3amennsionue CKOpPOCTH NOCTOSTHHO;

2. HenmoaBuikHbIE TeJIa;

3. /Ipuraromuecsi pPABHOMEPHO He C KOJIOCCATBbHOI CKOPOCTBIO;

4. Ipuramiuecsi ¢ NOCTOSIHHBIM yCKOpeHueM 00beKThl COTHeYHOH CHCTEeMBbI.

Opéa:

1. IBurarommecsi pAaBHOMEPHO B Y3KOM JHATNIa30He KOJIOCCAIBHBIX CKOPOCTeEN;

2. /IBUramoiuecsi ¢ NOCTOSIHHBIM yCKOpeHueM ''roctu'.

Y Hac umeercsi, 00pa3Ho ropops, 50 MUWLTHAPAOB MOAOPACHLIBAHUN MOHETHI (MU
100 MunuapaoB), 1 BO BceX CAy4YasaX OHa MajaaeT KBepxy opJyioM. U HM pa3y KBepxy



pemikoii. A ¢u3uku m acrpoHombl rosopar: "Tak m pomxnHo ObITh. Beé mo nHayke!"
HeiicrButeasno, "IIOJIHOE coorBercTBHe" ¢ Teopueii BeposiTHocTeil! Mbl HMeeM
ABCOJ/IIOTHYIO npoTuBONO0/J0KHOCTH TOMY, YTO AOJKHBI MMETh M0 HayKe, 10 JOTHKe U
3apaBoMy cMbIcTy. IMeHHO Tak, MOCKOJIBKY HeBEPOATHOCTH NMPOHCXOAAIIEr0 B YHCJI0BOM
BbIPa:K€HUH HACTOJIBKO KOJ0CCAIbHA, YTO 4Yuci10 Bpoae 1000 TpUIJIMOHOB 10 CPABHEHMIO C
Hell HuuyTo. Takum oOpa3oM, M B LeJOM 31ech Ta ’Ke KAPTHHA: MCTHHHOCTH TaK
Ha3bIBaeMbIX HAy4YHBIX moJoxeHuii paBHa HYJIIO! A Bmecto xaoca y Hac -
OBA3ATEJIBHAS 3akoHOMepHOCTh B ABM:KeHMH KocMudeckux Tes! U BHOBb B Hayke
HEBO3MOKHOE nporusopeune!

Ja Bbl 1 camMu MoskeTe OLeHHTh cUTyanuio. Ecji BepoATHOCTH BhINaJeHUs MOHETBI
OIHO¥M M Toi ke cTopoHoil 100 pa3 moapsAx NMpakTHYeCKH HeBO3MOXKHa (kak 1 maHc u3
yucaa ¢ 30-10 nuppamMu), T0 KaKOBa BePOSITHOCTHL TAKOro BbImajaeHus 50 MU/LIHAPAOB
noapsia?! Coraacurech, 4YTO CBEPXCTPAHHbBIN dakt ab6comornoro MACCOBOI'O
HEMIOHMMAHUSI TeOpUM  BeposATHOCTeH (GU3MKAMM ¥ aCTPOHOMAMM  SIBJISIETCS
PEAJIBHOCTBIO. A cymecTByomme Tak Ha3blBaeMble HAYYHbIC IOJIOKeHHsI Ha3BaTh
ucTuHHbIMYU U HayyHbiMU HEJIB351! Ho B yém npuyuna?

Heo0bsicHuMBbIE GaAKThI, KOTOPbIE 3aCTABJISIOT 32yMATHCH U 00bSICHUTH MX

Mpbl BUAMM U JAPYIYI0 CTPAHHOCTh: HMKTO M3 Y4YEHBIX He 3a1aéT O4YeBHIHbIE
Bonpockl. 3a1aBaTh UX J0JKHbI ObLIH BO BCe BpeMeHa M BO BCeX roCyAapcTBax:

IToueMy OTCYTCTBYIOT HeNOABHAKHbIe KOcMHYecKHe 00bekThI? OTuero Bce OHHU
JABUTAIOTCS TOJBKO € KOJOCCAIBHON CKOPOCTBHIO?

BeccriopHo: 00513aTeIbHOCTE IBHIKEHHS TOJbLKO € KOJIOCCAIBHOM CKOPOCTHIO MOKET
BbI3BIBATBLCSI MCKJIIOYMTEIbHO Ba:kHOil mpuumnHoil. U oHa cymectByeT B KocMoce Be3ne.
CiaenoBaTesibHO, OTBETHI HA BONPOCHI HEOOX0AUMO UCKATH B yCTpoiicTBe camoii BeesieHHOI.
Ho BakyyM He MOKeT BBIHYAMTb BCE TeJa [IBHIaThCd, T.e. Mbl B O4YepedHOl pa3
y0exxnaeMcsi, 4To moJioxkeHue o ero Haiauume B Kocmoce - 6pea. Urto ke 00a1aeT HEKUM
CBOIICTBOM, NPUHY:KIAWIIUM BceX K ABH:KeHHI0? OHO HACTOJIBKO BAa)KHO, YTO JIK00asi
OCTAaHOBKA KOCMHYECKOr0 00beKTa MPUBEAET ero K Tparm4eckuMm nociencrsusam. Unave B
KocMoce Haxoamauch ObI HemoABM KHBIE Tega. Bel Moskere orBeturh JIEI'KO Ha Bce
BONPOCHI, NMOCTaBJIeHHbIe B 3TOH vacTu. Chenal MNOACKA3Ky: NpeAcTaBbTe KApPTHHY
aBukeHuss U1 octaHoBku OI'POMHOI'O kocmuveckoro tesa. Ilpu 3aTpyaHeHuHM OTBeTbI
OyayT noayuyenol Bamu B cienyromeii riase.

Ha ocHoBe nmpuBeaénnbix ¢paxkroB MoxkHO npuiitn Kk HECOMHEHHOMY BhIBOAY:
(pu3uku n actpoHomsl B Teopun BepositHocTeii HE pasouparorcsi. U, cooTBeTcTBEeHHO, HE B
COCTOSHMH ¢ MCIO0JIb30BAaTh HAa INPAKTHKE, YTO IOJHOCTBIO COIJIACYeTCH ¢ ONBITAMH
ynoMsiHyThIX paHee Jlanusna Kanemana u Amoca TBepcku.

Mpbl B o4YepenHOl pa3 CTaJIKHBaeMcsl € JIOTHYeCKMM HeECOOTBeTCTBHEM B
yTBepsKAeHnH 0 HaJduuuu Bakyyma! K tomy ke y Hac umeercs BOJIBIIIAS cTtpanHocTh ¢
MACCOBBIM HenoHUMaHHeM YY€HBIMM TEOPUH BepPOATHOCTEl W HECNMOCOOHOCTH HX
npuMeHsATh eé Ha mnpakTuke. JDTH o0cToATeabcTBa BBIHYK/JIAKT oTtHOCHTBCA K
noxo0HBIM '"'HayuyHbIM" B3riasifzamM, no MeHbmeii Mepe, ¢ OBOCHOBAHHBIM
nojao3peHuem!

Y nac umeercss PEAJIBHASI cutyanusi: orpoMHoOe KOJIH4Y€CTBO JII0/Iei, H3y4YaBIIUX
TeOpHI0 BepOSATHOCTEH, He 3aMeyaeT OYeBH/IHbIe Bellld HA MPOTS:KeHUHM Bceil ku3Hu. U3
JTOr0 TMOJIOKEHHs] BBITEKAeT CJIEACTBHE: IMOCKOJIbKY MHOIMe IIOKOJeHHMs (U3HKOB H
ACTPOHOMOB He MOIYT NOHATH NPOCTbIC M O4YEeBHIHBIC BEIIHM, TO Mbl, BEPOATHO, HMeEEM
3J10HaMepeHHOe MaccoBoOe Bo3JeiicTBHe Ha UX YMbl. KTo MokeT Bo3eiicTBOBAaThL cpa3y Ha
CO3HAHUS BeeX YYEHBIX 3eMJIH U3 MOKOJIeHNs B MOKOJIeHne?



U3 Toro, uto Bee Teaa B Kocmoce nBuraiorcs, cjieqyer Hem30eKHbIi BHIBOA:

KTo-T0 MX KOHTpoOJHpYyeT, He AOMycCKas OCTAHOBKU (MHA4Ye Mbl Ha0JI0AAJM ObI
HemoABM:KHbIe Tesa). KT0o-To ynpaB/isieT BceMH KOCMHUYECKMMH O0OBEKTAMHU M CJIEAUT,
YTO0BI OHH JBHUTATHCH TOJBKO € KOJOCCATBHOI CKOPOCTBIO (MHA4Ye Mbl HAOJIONATH ObI
TeJIa U C MAJIOH, Cpe/iHeill U C OTHOCUTEIbHO 00J1bII0I CKOPOCTHIO).

Ho kr0, ectu bor 3tum 3anumarbes HE B COCTOSHUU? TI'apanTupoBaHHast
HEeM30eKHOCTh KOHTPOJIsI KocMHMYecKHX Ted W ympasiaenuss umu JJOKA3BIBAETCSH
Teopueid BeposiTHocTeil. IIlaHcbl i1 JAPYrMX NPedNoJIOKeHUH PaBHbI  HYJI0!
CrenoBate/1bHO, U 31eCh Mbl HMeeM IOJIHOE OTCYTCTBHe PadoThl YeI0Be4ecKOil MbICJIH U
NMOCTAaBJIEHHBIX BONPOcoB. FIX 0TCyTCTBHE TOBOPHUT, YTO HEKTO 3TOro He nomyckaer. Ho He
JOMYCKATh HX MOXKeT HMCKJIIYHTEJbHO OrPOMHOE CylIeCTBO, HeBHAMMOEe HAM W J0JIr0
skuByiee. TobKO OHO BO3/J€iicTBYeT HA MO3I U pa3yM Bcex Jrojaeil. SI nuury Mo3r u pasym,
TaK KaK OHHU ABJISIIOTCA Pa3HbIMHU BelllaMU IO COCTABY U CBOMM (PYHKIHSIM.

MHeHusi MOMX ONIOHEHTOB: (u3nKoB M acTpoHomMoB. WX riaBHbIi 10BOA -
JuUKeapryMeHT O TIpPaBHTALIMOHHOM B3auMojelicTBuu. J[leqo B TOM, 4YTO AJA HHX B
ConneuHoii cucrteme He cymecrByeT 50 musmapaos (uiad 100 MUJJIMAPIOB) KOCMUYECKHUX
Ted. Yuénble BuaaT ux TOJIBKO matematuueckumun TOUKAMM, koTopble HEM3MEHHBI.
Xora nbuin B Kocmoce geiictBurenbsno Tak MHOI'O, 4yTo y KOCMHUYeCKHX TeJl HEMUHYEMO
MeHsIeTCsl M BecC, M pa3Mepsl, U cujibl nputskenuss EZKECEKYH/IHO! Ho nas ¢pusukos u
ACTPOHOMOB CHTYAIM{ 3/1eCh MaTeMaTH4YeckH cTaduibHa! OgHako UL U3 01HOro akTa,
yro CosHeyHasi cucTeMa y)Ke MpedbIBajia JAecsATKM pa3 B ToM MecTte KocMmoca, rae oHa
Haxoautcss  ceiiuac, cuaenyer HEOIIPOBEPKHUMO: wmbl J0KHBI  Ha0JIH0IATh
HenoABHKHbIe 00beKTHI B OI'POMHOM konuuectBe! Yuénnie OykBajabHo cTpemsitess HE
MHNOHATD ouenanoe: IOCTOSAHHBIE n3MeneHusi pa3MepoB M CHJI MPUTSKEHUS 1axKe B
orHoM kocmuueckoM Teqe HEMHMHYEMO npuBoasit K mepeMeHaM B ero
XapaKTepPpUCTUKAX IBUKCHUA U BCEX BU/10B B3aHM02]eﬁCTBﬂﬂ C APYyIruMu 00bLEeKTaAMH.

K Tomy e, y ¢pusukoB u acrponomo Her HU MAJIEMIIINX npeacraBjienuii o
NMPOCTOM MeXaHWU3Me rpaBHTAllUM, B 4éM OHM npusHawTcs. [loaromy onn INPUITYMAJIN
neabiX 4 sKko0bl (yHIAMEHTAJBHBIX B3aUMOICHCTBMII: CHJIbHOE, JJEKTPOMATHUTHOE,
ciaadoe u rpapuranuontoe. Ho cyr HU OJJHOI'O u3 HuX 00bSICHUTHL HE B COCTOSIHUM.
Xors B Ilpupoae ectp Jumb 04HO B3auMoaeiicteue. Ero Mexanusm aeliCTBUTEIBLHO MPOCT.
Eciau Bel camu emié He pazodpasuch ¢ HUM, TO B 3-ii ri1aBe OH OyAeT U3JI0/KEeH.

U B nannom Bo3paxkenuun y4éHbix Je:xxuT HEBO3ZMOXHOE nporuBopeune. OHO
NPHUCYTCTBYEeT BO MHOTMX TAK Ha3bIBAEeMbIX TEOPHAX M JA0KA3ATEJbCTBAX. A CBA3aHO 3TO C
TeM, uTo npeacraputean Hayku UTTHOPUPYIOT peanbHOCTB, JIOTHKY, 3APABbIH CMBICI U
He MOHUMAKT TeOpHI0 BeposiTHOCcTel. OIHAKO Y4YEHBIX MOKHO OTYACTH NOHATH: CaAMO
NnoBeJeHNe KOCMHMYECKHX O00beKTOB (0e3 TOHMMAHUS WX HCTHHHOW CYNIHOCTH, KaK
MPOMCXOIUT ceifuac) BBOAUT B 3a0J/1yKIeHHe JII0ei!

Yro mbt BCE norepsiin

H3-34 HCIIOHHMAHHA TCOPDHH BEpﬂHTHﬂCT?ﬁ




[TociencTBusi OT 0TKA3a HCMOJb30BATh HAYYHbII MeTO/l B HAyKax

Hcropukn u apxeosoru, 0Mooru M OOTAHUKH (KAK W NPeACTABUTE]H MHOIHMX
Apyrux mnpodgeccuii) omiMO0YHO CYUTAKT, YTO TEOPHUSl BEpPOSITHOCTEl MM He HYkHa. B
pe3yJbTaTe BO MHOTMX BHIaX 4eJloBeuyecKOl NeATeJLHOCTH Ha0/I0JaeTcd OAHA Ta kKe
yapy4yamomasa kaptuHa. CymecTBylomue Hay4dHbIe IOJIOKEHHUSI JUIIbL IPABIONOJ00HBI,
X0Ts ompoBepraprcss MHorumu ¢akramu. Ho npeacraBurenn oduuuaibHOi HayKu
CTapaloTcs MX He 3aMedaTb WU Ke NMPHUAYMBIBAIOT /sl 00bSCHEHHsS] HeJienble TEOpPHH.
JT10ro He nponsouLio 061, ecin BCE uccienoBarenu onupaiuch 0bl B CBOMX PacCyKIEHUAX
HA TeOpuI0 BeposiTHOCTel. OHA He cJ10:kHA, HO e€ HeoOxoqumo IIOHUMATD!

Ecianm y Hac ecThb MHOKECTBO COBEPIICHHO OJAWHAKOBBIX SIBJICHHH, TO NPH HX
KOJIM4YeCcTBe yxke B HeOOJIbIIOM YHcJIe cexyeT FTOBOPHTh O IIATKOCTH TeOPHH, B KOTOPYIO
OoHH He BnHchIBalOTCs. [Ipn 20-TH TaKuX ABJEHUH Y HA3BAHHON TeOPHH NMPABO HA3BIBATHCH
HAY4YHOH - JiMmb 1 IAaHC U3 MUJLJIMOHA, T.e. OHA B3J0PHA M NPaBO Ha CylleCTBOBaHHE B
HayKe MNpPaKTHYeCKM He HMeeT. B Hacrosiliee BpeMss B MHpPe CYLIECTBYIOT COTHH
apXeoJIOTMYeCKUX HAXOM0K, KOTOpPbIe CBHAETEJbCTBYIOT, YTO B JAJEKOM NMPOLLIOM JIIOIH
BJIaJieJIM TeXHOJIOTHSIMH, COMOCTABUMBIMHU ¢ HammMu. U3 oqHON Takol HAXOOKM clesiaTh
KOHKpeTHbIe BBIBOJBI ¢J0:kHO. Ho Korga mx coTHU (a HaiileHbl OHM B Pa3HbLIX MecTax
3eman), TO JaHHOEe KOJUYECTBO MPOCTO XOPOHUT TaK HA3bIBaeMyl0 MCTOPHIO JpeBHEro
mupa. Ilonararo, yro Bel He 3a0bL71M 0 BEPOSITHOCTH BbINAJACHUS OJHOH CTOPOHOH MOHETBI
100 pa3 moapsA, HO 1 HAIIOMHIO: OAUH MAaHC U3 yKucaa ¢ 30-10 uudpamu. I'oBopst Apyrumm
cjoBamu, Teopus BepositHocTeii JJOKA3BIBAET, uro y Hac BMecTo uctopuu - [IOIJIOT.
C 3TUM yTBepsKAeHHEM COTJIACHBI U TeHeTHKH.

Ha noBepxHocTu 3eMJIid COBepIIEHHO B Pa3HbIX MecTax HMeeTcs 0oJiee COTHHM
OIPOMHBIX BOPOHOK IOYTH C HACATbHOIl OKPYKHOCTbIO. Bce OHH MOsIBMIINCH B pe3ysbTarTe
OYEHDb MoOmHBIX B3pBIBOB, 0T KOTOPBIX 0] KPATKOBPeMEHHBIM BO3/lelicTBHEM OIPOMHOI
TeMIlepaTyphbl U JaBjeHusi omiaBuics rpyHrt. [logoonoe moriao npomnsoiitn TOJIBKO 1o
ABYM TPUYMHAM: NMPH NaJeHUH METEOPUTOB U B pe3yjbTaTe 00eBbIX yaapoB. OmHako
OCTATKOB METEOPUTOB B BOpPOHKaX HeT. OcTaércsi oAHO: Mcnoab30BaHue opyxus. U onaTs
Teopusi BeposiTHOcTei KATETOPUYECKHM HE IIO3BOJISIET corsmacurbest ¢ Tak
Ha3biBaeMoil opuuunanbHoil ucropueil. Tem GoJiee, YTO BOPOHKH MOSIBUJIMCH NMPAKTHYECKHU
B O/IUH HEeNPOAOJLKUTEIbHBIN Nepuos.

K Tomy :xe, MbI MMeeM psii NMHCbMEHHBIX HCTOYHHMKOB, IJe aBTOPbI, KUBIIHE
TBICAYM JIeT Ha3ajJ, NMOJAPOOHO W JAOBOJIBHO TOYHO ONHUCHIBAIOT OMTBBI B JPEBHOCTH C
NPUMEHEHHEM CTpalHoro opy:kus. Ilo onucannio OHO MIACHTHYHO COBPEMEHHBIM BHAAM
CpPeICTB YHUYTOKEHHMAA, BKJIIOYasi sigepHoe. CBOMMH XapaKTePHCTHKAMM, CIHOCOOaAMH
NpPUMEHEHNUsT M TOCHeJCTBUAMM OT €ro HCIOJb30BAHMSI  OpPY’KHe JIPEeBHOCTH
COBEPHIEHHO cxo:ke ¢ TeM, 4TO 0bLT0 B30pBaHo B Xupocume u Haracaku.

HccnenoBaresm TakuMX HaxoAoK 3aaaioTcsi Bonmpocamu: Kem m ¢ kakoii meabio
HCII0JIb30BAJIOCH B JPEBHOCTH OpYy:KMe MaccoBoro mopasxkenusi? Ilouemy Tak TmatenbHO
YHUYTOKEHbI cJiebl peBHUX HuBWau3auuid? U He MOryTr Aatb Ha HHMX yOeguTejbHbIe
oTBeThl, X0Tsl oHM Yy:ke mMmerorcd. Cymecrsyer OUEHDb Baxxknas IIPUYUHA Toro, uto
NMPOUCXOAUT Ha 3emJie, B TOM 4YHcJje - B HAyKe.

Haperocb, uTo y Bac mocie mMpoYMTAHHOTO0 BO3HUKJIM COMHEHMSI OTHOCHTEJIbHO
NPaBUJIBLHOCTH HAYYHBIX B3IVIA0B. MHOrue TaiiHbI ¢ JETKOCTHIO PACKPLIBAIOTCH, €CJIU
AyMaTh JIOTHYHO, NMOHMMATh TEOPHUI0O BePOSITHOCTel W ONMPATHCS HA pPealbHOCTb M
CTATUCTHKY. A NOKa MHOTHe Hay4Hble IOJIOKeHUS] HANOMMHAKIOT CKa304YHble MCTOPHUH.
IIpencraBasiere, 50 MUITHAPAOB KOCMHUYECKHX TeJl MUJJIMOHBI 1 MUJIJIMAPABI JIeT JeTAT B
Kocmoce TOJIBKO B y3xk0M Anana3oHe KoJOCCATbHBIX ckopocTeil! C HUMH NPAKTHYECKH



HHUYEI'O He mpoucxonut OI'POMHOE konu4ectso Jet, xotd EZXKECEKYH/IHO y Hux
Bcex u3-3a ocegaemoii nmbii HEU3BEJKHO wmensiercsi m Bec, U pa3Mepbl, U CHJIbI
nputskenus. Bouctuny, BEJIMKOE uyno! U y ucropuxos 1o camoe, BEJIMKOE uyno. Ho
X04y HANOMHHTB, 4YTO HAayKa - 3TO0, NpeXKIe BCero, peajbHOCTb, €CTECTBEHHOCTb H
JIOTMYHOCTh, 2 He cKa3ku 0 uyaecax! Hayunble moJsioskenuss HE moryr mporuBopeunTsh
peanbHocTH! Ecin B Tak Ha3bIBaeMO# Hayke CylIeCTBYIOT TaKkHe MPOTHBOpPeYHs, TO y HAC
y:xke HE nayka. IlporuBopeunBocth u orcyTrcTBHe Joruku - BEPHBIE npusnaku JukeHayk!
XoTs yuéHble Tak He cuuTal0T. Ho uxX B3rsiibl HCTUHHBIMM ¥ HAYYHBIMHU He SIBJISIOTCS!

I'nasa 3

Cxpsitas ot moneit UCTUHHAS nayka 1aét oTBeThI Ha BONPOCHI!

Ecsin Bbl camu He 0TBeTHJIM HA BOIIPOCHI, TOCTaBJICHHbIC B NPeABIAYLICH I1aBe, TO
pa30epémcsa Bmecte. UTak, moyemMy OTCYTCTBYIOT HeENMOJABM/KHbIe KOCMHYeCKHE 00BEKTHI?
IIpuunHa - cBepxynpyras 3¢upHas crpykrypa. IlpeacraBpTe, 4TO 00BEKT OCTAHOBHJICS.
YacroTra Ko/Je0aHuil y ero aToMoB KoJsoccaibHass. UX amminrTyaa Toxe Oonbmas. Yepes
KOPOTKOE BpeMsl HA MeCTe ero OCTAaHOBKHM HACTYNHT YCTAJ0CTh 3(UPHOI0 MaTepHaja, u3
koTtoporo oH cocrout MCKJ/IIOUUTEJIBHO BOJIHAMM. D¢upsl B HEM yTpaTaT
CBEPXYNpPYrocTb M PACTAHYTCS OT OrFPOMHOr0 KOJHM4YeCTBa KOJe0aHMIi B COCTOSHUM
CWJIBHOTO0 HATSIKEHHMs, BbI3BAHHOTO 00JbIION aMmiauTynoii. M3meHuTcs 4acToTa
KOJIe0aHMs U AJTUHA BOJIH, HAPYIIATCS BCe CBA3M, H BCKOpPe 00beKT pa3pymuTcs. JPupsl B
JajbHeleM BOCCTAHOBST CBOM CBOMCTBA, HO KOCMHYECKOI0 TeJia yxke He OyeT.

3ameuy, uto mnepensuraomuecss B KocMoce cBeroBble W MOJ00HBIE BOJIHBI
00J1a1a10T coBceM He0OJbIIONH aMIIuTYA0i. OJHAKO OHA 0YeHb Bejuka y atoMoB CosHua
U Y BOJIH, HAXOAAIIUXCH NMOOan30cTH ¢ HUM. Boabmas amMmmimmTyaa y aromoB 3eMun B 'y
noao0HbIX 00bekTOB. HO yXe Ha CpaBHUTEIbHO He0O0JIbLIOM PACCTOSIHUM OT J1000ro0
KOCMHYECKOro Tesla y BCeX MCXOASIIMX BOJIH aMILIUTYda ObICTPO YMEHbIIAETCsI - J0KA3aHO
HA OCHOBe MHOTOYMCJIEHHBIX H3MepeHMil Temmeparyp. Takmm o0pa3om, cBepxymnpyroe
3(pHOE NMPOCTPAHCTBO CBOECK0 CBEPXYNPYrocThbio He gomyckaer B Kocmoce mosiBiienus y
OIMHOYHBIX BOJIH 00Jb1I0H aMIIUTYAbI. U 0HU, epeaBUrasich ¢ OTPOMHOI CKOPOCTHIO, HE
BbI3BIBAIOT YCTAJ0CTh 3UPHOro MaTepuaa.

OTtyero Bce KOCMHYECKHE TeJa ABHTAIOTCH TOJBKO € KOJOCCAJILHONH CKOPOCTHIO?
IIo Toji ke mpuunHe. MHOrHe 00beKTHI HMEIOT 00JbIIHe pasMepbl. CKOJIBKO e BpeMeHH!
OyayT coBepmIaTh BOJIHOBOM Mpouecc ¢ 001bII0I aMIIUTYA0H OTHU U Te Ke I(PUPBI BHYTPH
Coanuna wim KOnmtepa, ecau IlmaHeThl cTaHYT ABHUIaThbesd C MaJjoi, cpeaHeil wium ¢
OTHOCHUTEJIbHO 00/1b110H ckopocThi0? HanoMHo, uro nuamerp CoJiHua - 6osee 1 Muiiuona
392 TpicsIY KNJIOMETPOB. B 1aHHOM ciy4ae TOJbKO KOJIOCCATbHAS CKOPOCTh N30aBJsieT ero
OT ycTajgocTd 3(QUPHOro Marepuana u paspymieHusi. Kak Buaumre, OTBeThI NPOCTHI,
€CTeCTBEHHBbI M JIOTHYHBI. OT y4€HBIX ke 0TBeTOB Bbl He N0KI€Tech, MOCKOJBKY Y HHMX
OTCYTCTBYeT Hay4HOe MUPOBoO33peHHe. /la M Kak OTBETHTb HA HHUX, €CJIH B OCHOBE TOIO
MOIJIOT' A, uTto cefiuac 30BéTcst HayKoii, JeskuT MHOYKECTBO B310pHBIX M0JIOKEHUH U
HEBO3MOKHbIX nporusopeynii!

Haperocs, Bbl monmmaere, 4TO MOHM OTBeTBhI TAaKkKe CIYKAT H0Ka3aTeJbCTBOM
CylIeCTBOBAHUSI CBepXympyroro 3¢gupHoro mpocrpaHcTBa. IloBTopro: oTBeThl Ha
NMOCTaBJIeHHbIe BOMPOCHI AOLKHBI HMCXOIMTh MCKJIIYHMTEJLHO M3 OCHOBBHI BcesieHHOIA.
HNMmenHo eé CcBOHCTBOM JAMKTyeTCSl HEOOXOAMMOCTH [BMJKeHHsl, NPHYEM TOJBKO €
KO0JIOCCAIbHOH CKOPOCTBHIO. JTO 00513aTeJIbHOE YCJI0BHE BEPHBIX OTBETOB ObLI0 0YEBHIHO
emé IO xkoukperusanun marepuu. U npaBuiabusie otBeTsl HEBO3ZMOXKHO natsh, eciu
ONUpaThCs HA MOJI0KEHHe 0 CYyleCTBOBAHMM BaKyymMa. B ocHOBe Bcex Hay4HBIX OIIHOOK,



HEeOOBSICHUMBIX (aKTOB, BONMIOIIMX MPOTHBOPEYHIl MeXKIy TeopHeill M pPeaJbHOCTBIO
JIEKMT HeMOHUMAaHNe Y4éHbIMHU YCTPOICTBA MUKPOMHUPA U MUPO3IaHUS, HX 3AKOHOB.

Huxakoe apyroe crpoenue BcesieHHoii He MoskeT 3acTaBuThb BCE kocmuueckue
Tejda OBUratbesi (NPUYEM, TOJIBKO € KOJOCCAJIBHOI CKOPOCTHIO) - JMIIbL CBEPXyHpyras
3¢upHasi crpykrypa! JIpyrue Bapuantbl Bbl He cMokeTe NMpelIOKMTH - UX MPOCTO HeT!
Taxum odpa3om, Jr00asi TeOpUsi 0 MUPO3IAHUM JJISl TOr0, YTOObI HA3BIBATHCS UCTHHHOW M
Hay4Hoii, OBA3AHA o00bscHUTb, MO MeHbIIel Mepe, Tpu siBjenus Ilpmpoabl. Kpome
HEeO00X0AMMOCTH JIBHKEHUS (MIPUUYEM, ¢ OTPOMHON CKOPOCTHI0) 00beKkTOB B Kocmoce k HUM
OTHOCAITCH: TPABUTALMSA M HeOObIYHOE IOBE/ICHHEe CBepPXMAJIbIX BOJIH B aTMocdepe. OnHako
Takne 00bsicHeHHs OTCYTCTBYIOT. Cile1oBaTe/IbHO, TEOPUH 0e3 HUX SIBJISAIOTCH 00MAHOM H
MO/VIOTOM M MPaBo Ha cymecTsoBanne B Hayke HE UMEIOT!

Oopamao Bame BHUMaHHe: U3 U3BECTHOr0 AaBHO ()aKTa, YTO BCe KOCMHUYECKHE
Tesa aurawtcess TOJIBKO ¢ orpoMHoil cKOPOCTBHIO M OTCYTCTBYIOT HENOABHKHbBIE, CJIeyeT
HEOIIPOBEP)KUMO - wumu ynpasiasier PA3YM! Teopuss BepositHOCTEi
JOKA3BIBAET! Bce Bo3pakeHusi - oT eé HenmonuMmanusi! BeposiTHOCTL apyroro
nojo:xenns pasHa HYJIIO! K Tomy ke, aToMHasi CTPYKTypa B cBepxynpyroii BeesienHoi
HE Bo3nukaer cama mo cebe, TeM 0ojiee B TAKOM KOJHYeCTBe, YTO Mbl Ha0/I01aeM B
okpyxawmem wMmupe. Taxkue BoaHbl goskeH co3gatb KTO-TO, u Hukak wuHaye!
CienoBatebHO, W 3[ech caMa J3(HUPHAsi CTPYKTypa, TMTAHTCKOE YHMCJI0 KOCMHUYECKHX
00beKTOoB, Joruka u Teopusi BeposaTHocTell JJIOKA3BIBAIOT ToT ke BBIBOIA: Tesa MOTYT
nosBJATbcs UCK/IIOYUTEJBHO ycniauavmu PA3YMA!

IMoaymaiiTe JIOrH4YHO M 3ApaBo M jJaiite orBerT Ha Bompoc: Kakum o0pasom
HATSIHYTBIN 10 CBepPXyNpPYTrocTH 3(PUP MOKeT CAMOCTOSITEJILHO PACKAYATHCs 10 NMOSABJICHUSI
BOJIHBI, B COCTaBe KOTOPOii eMy MOJOOHBIX MHOKecTBO? Bcé 04eBHIHO: 3TO HEBO3MOKHO
Jaxe JJIA NMPOCTOr0 eIUHUYHOIO cjay4dasi! A y HAC UMEIOTCH CJIOKHel e KOHCTPYKUMU U
coueranus dpupunix BoaH B KOJIOCCAJIBHbBIX konuyecTBax!

Bonpocel o0 JaHHOMY HANPaBJICHUIO HE 3a1al0TCSl YUYEHBIMHU elIé M MOTOMY, 4TO
pPYouTH cyK (MycTh M MEPTBBI, YPOAJMBBIH), HA KOTOPOM CUAUT OopuUMAILHASA HayKa,
HHMKTO He x04eT. A mpemioxkuts MCTUHHYIO Teopuio 1o MeHst HUKTO He cMor!

Kak Haa0 NMPOBOAUTD ONBITHI

Jasi a¢upHoro mpocrpancrea Mbl He siBjsieMcsi BecoM. C HaMu Win 0e3 Hac OHO
BecHUT a0COJIOTHO OAMHAKOBO. Bcé Bo BceseHHoii - camo 3¢upHOe NPOCTPAHCTBO H
cyliecTByeT B HEM BOJTHOBBIMH mponeccamu. Bec — cuiia Harsikenus: 3¢pupos. To u apyroe
IJIsl HAC MAEHTHYHO, HO TOJILKO He B HAYyYHOM NOHMMaHMe. MBI He MOKeM OTJIMYHTb CHJIbI
HaTsKeHHs1 9PUPOB OT Beca M aaBienusi. Bec 11060ro o0bexkTa Ha 3eMiie MeHsIeTCs TPH
H3MEHEHNH CHJI HaTsKeHUs] 3(HPOB BOJH-ATOMOB €ro WJIH OKPY:KAI0IIero MpocTpaHcTBAa.
ITO NPOHCXOAUT IOCTOSTHHO, NMOCKOJIBKY Aaske MaJjeiiline HM3MEHEHUs] TeMIlepaTypbl,
OCBCIIICHHSA, MOTOKOB B0O3/1yXa U MPO4Y€ro HEeMUHYEMO NMPUBOAAT K YKAa3aHHBIM IEepEeMEHaAM.
IMoaTomy 3akoHa coxpanenuss Beca B Ilpmpome Her. IT0 nokasviBaercs PA3ZHBIMU
onbITaMu, 0 4éM BbI npoutére B 9-ii riiape. XoTsi Mbl 3HaeM O CYIIeCTBOBAHHH SIKOOBI
oTKpbITOro JlomonocoBbiM M.B. n A. JlaBya3be 3axkoHa coxpaneHus Beca. Ho oH - omuoka,
NMOCKOJbKY Y4éHble He IOHMMAJIU TOI/1a M He MOHUMAIOT ceifyac, YTO TaKoe Macca U Bec.

Jast Bcero cymero Bo Beesennoii 3¢upsl 1 3¢upHbIe BOJIHBI, BKJIKOYasi aTOMBI, He
HMEKT Beca, MOCKOJIbKY BCAKHMH 00beKT - 4acThb cpelabl (0T Heé MbI HeoTaeJuMbl). EcThb
TOJBKO CWJIbl HATSIKEHMSA, 4 OHU B 3eMHBIX YCJIOBHMAX M3MEHAIOTCH NMPAKTHYECKH KaxKI0e
MrHOBeHMe (Kak U Bec). Benb Besikuii MuT J11000€ TeJI0 MOJIYYaeT, OTAAET U OTPAKAET MaCCy
CBEePXMaJIbIX BOJIH, BbI3bIBalOLIUX HHTep(pepenunn. IloaTtomy 3¢gpupsl, cocrasiisiiomme Teno



H OKpY:Kamliee ero MNPOCTPAHCTBO, HA HX TIpPaHuLe MOA [eiicTBUeM IOCTOSTHHO
HU3MEHSIOIUXCA CHJI HATSKeHUsI MepexXoAsT U3 OTHOT0 B APyroe U o0paTHo.

HeBosbHasg omu0ka Y4Y€HBIX € HeCylIeCTBYIOIIHM 3aKOHOM COXpaHeHHsI Beca
3aK/II04aeTcsl B MOJAMeHe 00IIero moJio:KeHUusi YaCTHbIM CJIy4aeM, T.e. M3-32 HapylIeHUsi
3JIeMEeHTApPHOH Joruku. Mbl nMeeM Ty Ke CUTyallUI0, YTO M C JOKTPUHOI JiHIITeliHA.
B3BemmBaHue ONBITHBIX 00pa3loOB, KaK MNPaBWJIO, MPOMCXOAUT MPH HOPMAJILHOI
(koMHaTHOI) TemmepaTtype 0e3 Kakoro-inb6o Bo3aeiicTBusg. B mogo0HBIX YCJIOBHAX
00HAPY:KMTH HM3MEeHEHHS] B Bece MPAKTHYECKH HEBO3MOKHO: [JIsl TOJY4YeHHS TaKoro
3¢ pexTa Tpedyercs 0osiee 3HAYUTEIbLHOE U3MEHEHHE AMILIMTY/IbI ATOMOB. JTO POUCXOIUT
TOJILKO NPU HATPEBAHMM WM OXJIAKIEHHU ONBITHOTrO 00pa3na, mpu AeiicTBHU HA HEro
Pa3HbIMM CBEPXMAJbIMU BOJHAMU... i mnonumanusi 3akoHoB Ilpupoasl Bcerna (B
o0si3aTesibHOM TopsiAke!) Hago yunThiBaTh BECb nnana3on Bo3neiicTBus, a He e TUHUIHBIH
cJIy4aii, Kak MPOUCXOAUT A0 CUX MOP.

B Kocmoce, kak Bbl 3HaeTe, Bec kKak Obl mcue3daer. Ho B JelicTBHTEIbHOCTH
Hcye3aeT He Bec (ero mpocTO HeT), a YMEHbIIAeTCH CHJIA HaTSKeHUusl 3(PHUPHOro
npocrpancTBa. I KOCMOHABT OKa3bIBaeTcsl B COCTOSIHMM HEBECOMOCTH (B CBOEM ecTecTBE B
CMBbICJIe Beca - OH HU4Yero He BecuT). [lopa3MblnuisiiiTe Ha Y TUMH HEMPUBLIYHBIMHM JIJIS1 HAC
BelllaMH, H BCKOpe Bl HayunTech MBICINTH HAYYHO.

Jlast co3maHus ONMBITOB, Ile 00HAPY:KMBAaETCS HEM3BECTHOE /I YYEHBIX SIBJICHUE
WIH 0KA3bIBAETCSl KaKas-aIu00 Teopus, TPpedyeTcsl COeJUHUTHh MOHUMAHUE PeaTbHOCTH C
eé OTYETIMBBIM MpeAcTaBjJeHUeM. Tak 4To B TakMX JeJax IJaBHOe - JIOTUKA U o0pa3Hoe
MbIILIeHHEe (MCXO0KY U3 BceoOuero u JIMYHoro onbita). Kak tobko Bel cmoxkere padoraTh
Tak, A8 Bac Hactynut TBOopYeckuii nepuoa. Iloaromy paGoraiite n1BymMsi moJylmiapusiMu
pasyma u mozra OJJHOBPEMEHHO!

Kaprunsl Muposaanus

3a mMoTOKM Jy4Yeil Mbl BOCIPMHUMAaeM BOJIHBI, NepeABUTAIONINECH B CBePXyNpPyIrux
3(PUPHBIX HUTAX, KOTOpPble HAXOAATCS Ha OoAHOM MecTe. CBepxMaJias BOJHA, NMOJYYHB OT
HCTOYHNKA BUHOpanuii uMOyJabc (MrHOBeHHOe pacKaynBaHHe), YBeJMYUBAeT CBOIO
AMILUINTYY M TOTYAC Nepeqaér Kose0aHusi cocefHUM HUTAM. MMnynbc MoxkeT naTh W
AHAJIOTUYHASI COCeHSASl BOJIHA, M NOSIBUBLIMECS] BOJHBI APYyroi AauHbl. Bcé B 3emHoM
cUcTeMe MOoJy4YaeT MOCTOAHHbIe UMMYJbchl OoT 3emau M CoaHma. OHM - HMCTOYHUKH
JKHBOTBOPSAIIUX CBEPXMAJIBIX BOJIH JUIA OMoOJIOrHYecKMX Tesd. BosHbI moctynmawr m oT
ApYrux kKocmuyeckux 00bekToB. Kose0anue 3(pupHOil HMTH BbI3BIBAET AHAJOTHYHbIEC
ABUKEHHMS Yy COCEJHHUX NapajuleJbHBIX PpPANOB (CBepXxy, CHHU3Y, CIpaBa, CclieBa), T.e.
o0pa3yercsi makeT BOJH - 00béMHasi BHOpHpyOmasa ¢gopMa ¢ BOJHAMH Pa3HOH UIMHBI.
IIo3TOMY coJIHe4YHBIe M Jpyrue BOJIHBI COJep:KaT B cede He OJHY BOJIHY, a NMAaKeT BOJIH.
IIpoTuBopeunBoe noJsioxkenue 0 GoroHax (MM KBAHTAX), YTO BEeAYT ce0sl U KaK 4YaCTHLbI, U
KaK BOJHBbI, BNOJIHE 00bscHHUMO. OueHb Majblii Mo pa3MepaM 3(UpPHBIH NakeT BOJIH,
BHOPHPYSA € KOJOCCATBHOI CKOPOCTHIO, BUAMTCS YacTHIEH, a MosiBJIeHre 3PUPHONH BOJHBI
U eé IBMKeHHE eCTh BOJIHOBOM Ipouecc, rae Mecto ayaausmy Her. CaMo moBegeHue Jydei
CBHU/IeTeJIbCTBYET 0 HATUYMH HeMOJABHKHOI CBepXYyNpPYyroii cpeabl.

N3 3aBucuMOCTH MexAy MJIUHON BOJIHBI U €€ HaWBbICHIEH AMILUIMTY0l SIBCTBYeT
TeopeTHYeCKasi HEeBO3MOKHOCTh CYIIECTBOBAHHMS TeX BBICOKHX TeMIIEpATyp, 4YTO SIKOOBI
uMmerTest B HeHTpe CostHua u aHanoruyHbix oobekrax. Ilogymaiite camu u moiimére, 4to
3(gupHas HATH He MOKET pPacTArMBaThes 10 OeckoneuHoctu. /la m Beca B Ilpupone, kak
TaKOBOI'0, He cyliecTByeT. 3a c4éT Yero Oyaer co3xaBaTbesi OrpoMHoe AaBjieHue? Tak 4uro
HM TOI'0, HU APYIOro HeT. A eCTh MAaTeMaTU4YeCKHUIl MOJI0T, BbIAABAEMbIil 32 HAYKY.

ATOMOB, MOJIEKYJI, YJIEKTPOHOB, MIPOTOHOB, MO3UTPOHOB U JAPYIrHUX YacTHIl HeT. 3a



HHUX NPHUHUMAIOTCS 3(UpHBIEe BOJHBI, 00pasylommue co0oii 00béMHbIe (popMBI, MMOX0kKHE (B
3aBHCHMMOCTH OT aMIUTUTYAbI) HA WAPHI WM HA TaHI00JIbHbIe MAYHU BCJIEACTBHE OTPOMHOI
ckopoctu BuOpaumii. TpéxmepHasi pemiéTyaTrasi CTPyKTYpa TBEPABIX TeJl, KOTOPYI0O MOKHO
BH/IETh HA PUCYHKaX B y4eOHHKaX, 10 ¢opme 0JIM3KA K HCTHHE.

PaccMoTpuM  KapTHHY, KOTOpPYI0 TIPEBPAaTHO TMPEACTABJAIOT Y4éHbIe H3-3a
KOJIOCCATbHOI 4YacToThl 3(QUPHBIX NakeTHbIX BOJH. Korma ocHoBHasi BoJIHA HA4YHET
NMOJHNMATBCSI BBEPX, OHA MOTAHET 3a c000ii mapasJiejbHble 3(pUpPHbIe HUTH, HAXOAAIIHECS
MOJ Heil, B TOM 4YHcJie — CIPaBa U CJIeBa, Ie Nnonepeynbie 3QUpbl CTAHYT PACTATHBATHCH.
OaHOBpEeMEHHO OCHOBHAs d(HPHasi HUTh HAYHET NMOJAHHMATH M BEpPXHHE NMapaLleJbHbIC
PAAbl, BKJIOYAsg HaxXoAsIIMecsi CIpaBa M cjJeBa, HO 3[ech MNepPHeHAUKYJISIPHO
pacnosioskeHHbIe 3GUPbI HAYHYT CKUMaThesl. U cBepxy, H CHM3Y OCHOBHAsA 3(pMPHasi BOJHA
CHAYAJIa MOJAHUMET 32 co00ii Oimkalimue K Hell psaabl. B kpaiiHeM BepXHeM COCTOSIHUM OHA
NPUNOIHMMET BepXHHe 3(upHbIe PsAbI B MOCIEIHIOW oO4Yepedb W PACTAHET HeGOJblIoe
KOJINYeCTBO MoNepevyHbIX 3(UPOB, M 3TH BOJHBI OyayT koporkumu. Korma ocHoBHOI
3(pupHBIA pAx MOHAET BHU3, TO KOPOTKHE BePXHHE BOJIHBI (IPMHUMAaeMble 32 3JICKTPOHBI)
OyayT cjiefoBaTh 32 HUM BCEro Ha JAJIUMHY UX MonepeYHbIX 3(pupoB. A 3aTeM, MOKa OCHOBHAS
BOJIHA cJIelyeT BHU3, OHU NOHAYT BBepX. OCHOBHAsA BOJIHA, NMPOAOJIKASA ABUKEHHME BHM3,
0ocBOOOIMT cJienywuue 3QUpHbIe PsAabl, Haxoasimuecs:s Haa Hew. W OHM To:Ke HAYHYT
nogHUMaThcs BBepx. CiieioBaTeIbHO, 10 TOT0O MOMEHTA, KOT/1a OCHOBHASI BOJIHA OIyCTHTCS
BHH3, KOPOTKHe BOJIHBI COBepLIAT KOJ1eO0aHUsl HeoqHOKpaTHO. Haxoasimmecs Mexx1y HUMH
W OCHOBHOI BOJIHOH 3(MpHBIe PsAbI TAKKe COBepIIAT KOJe0aHMA, YHCJI0 KOTOPBIX Oyaer
MeHbIlle, HeKeJM B KpallHMX psagax. JTH, YCJIOBHO TIOBOps, CpPeAWHHBIC BOJIHBI,
NPUHUMAIOTCS 32 HEMTPOHBI M NMpo4YHe YacTHIbI. Bo3HMKaeT WLII03HsA, YTO BOKPYI aToMa
NMOCTOSTHHO BPAINAIOTC MHUMBIe JjeKTpoHbl. Ho Ha camoMm Jejie OHM He BpallalTcs, a
BHAATCH HAM Kak ObI OJHOBPeMEHHO BO BCeX TOYKaXx cepbl BOKPYr aToMa JIEKTPOHHBIM
o0sakoM. Beab yactora Kose6aHMii aTOMOB - MIUJIJIMAPABLI B cCeKYHAY. YeM AuHHee BOJIHA,
TeM OoJiblliee KOJMYECTBO KOPOTKHX BOJH mNosiBisieTcs. OOHapy:kuBaeMble Y4EHBIMHU
SIKOOBI HOBBIE MUKPOYaCTHIbI €CThb HUYTO HHOE, KaK 3()HpPHBIE BOJHBI PA3HOM AJIHHBI.

Y4yéHble CUUTAIOT, YTO TAK Ha3biBaeMble YacTULBI ((POTOHBI) He MMeT Macchl. Ho
(ecqim mMoayMaTh) OYEBHMIHO: caMa uJes 00 OTCYTCTBHM MacChl y 3JieMeHTa, 00J1aai011ero
pasMepaMu (Jase caMbIMH MAaJIbIMH), €CTh HeJelnocTh 1o cBoeii cytu. BCAKUM >ement
HNMEET maccy. E€ ocHoBOl siBJISIIOTCS 3QUPHI.

CienoBarejibHO, Macca — KOJIMYeCTBO 3(UPHBLIX BOJH, cocTaBiasiiomux tejgo. Ho
3aHMMaeMoe TeJOM NMPOCTPAHCTBO KAaXKIbIH MHI MeHsieTcsl B 00béMe Ha OYeHb MATYI0
peanunHy. Ilo3TomMy Besikoe MrHOBeHHe Macca JTI000ro 00beKTa COCTOUT U3 Pa3HOI0 YHcJIa
3¢upoB. Kaxkabiii MUT MeHsIETCSl B TeJIe U YMCJI0 MAJIbIX 3(PMPHBIX BOJIH (HO HE aTOMOB). A
y J1000ro KMBOrO CyIIecTBa BCSIKOe MIHOBeHHE MEHsieTCd M Macca BCJeICTBHE
NMOCTOSTHHOT0 M3MEHEeHHsl KOJINYeCTBA ero COCTABJISIOMMX BOJH. Bec — cumia HaTsKeHHA
3(pupoB Tena W OKpPYy)KAWIIEr0 MNpPocTpaHcTBa. B HUX BCAKHMHA MHI pa3Hoe 4YHCJIO
CcBepPXMAJIbIX BOJIH. OHU BHI3LIBAIOT YBeJIH4YeHUe WM YMEHbIIeHNe aMIINTYAbl 3QUPHBIX
BOJIH TIOCPeICTBOM TMOJOXKHTEJbLHOW WJIM OTpUuAaTeJbHOW HMHTepdepeHunn. W kaxnoe
MI'HOBEHHE Bec JII000ro 00beKTa MeHsIeTCs, HO HA 0YeHb MAJIYIO BEIUYHHY.

Just cBepxMaJibIX BOJIH, BKJIIOYasi CBETOBbIE, ONpelesieHHe MacChl OydeT HHBIM.
Macca JJIOBOM cBepxmaioii BoJIHBI - KoJu4uecTBO 3HpoB, B Heé Bxoasumx. E¢é macca
ectb BeaunuunHa HEIIOCTOSHHAS! Omna 3aBUCHT OT JJHMHBI BOJHBI, €@
aMILUIUTYAbl W Xapakrepa uHTep(depenuuun. Jns Hac maccsl JIIOBOI'O Tena m
371eMeHTa (Tasxke cBepxmasioro) B nokoe HE cymecrsyer, nockosnbky BCE ecth BuGpanus u
JABM)KeHHMe B HemoABM:kHOM 3¢upHoii crpykrype. Moxno rogoputs TOJIBKO o macce B
MOKO€e OTHOCUTEILHO 3emun (mam nogodHoro odobexkra) UCKJIIOUUTEJIBHO B kakoii-To
nepuoj (Kak NpaBHJI0, KOPOTKHIi), HO JTUIIbL O TeX Bellax, 4To HaxoaATcsa Ha [liaanere. Bee



T0JI0/KeHHsl M3 IaHHOTo a63ana oTHocsiTes B [IOJTHOM mepe u k ogHoMy aTomy.

Jlna monumanuss mexanusma JIFOBOI'O B3aumopeiicTBusi (a2 OH Be3Jge OJMH)
He00X0AUMO pa3odpaThes JHUIIb ¢ MAJbIM YHCJIOM NMPOCTHIX Belleil u siBaeHuii! Ilouru Bee
oHH Bam m3BecTHBI: cBepxynpyras 3¢pupHas BeesleHHasl, CHJIBI HATSZKeHUS 3(UPOB Tela U
OKPY’KAI0IIero MpoCTPAHCTBA, NMAKETHbIC BOJIHBI (MMHU SIBJISIOTCH W CBepXMaJibie BOJHBI,
BKJIIOYAsl CBETOBbIe, W AaTOMbI), Macca M BeC, MOJOXKHTEJbLHAS W OTpUIATeJbHasi
uHTep(depeHus, KojgoccaabHasi 4Yactora KoJgebanus BCSKHUX Boan (MmIuapasl B
cekyHay). Caenyer no0aBuTh emé OJHY: CMHXPOHM3auUMs - CBOHCTBO 3¢upa, 3¢upHOi
CTPYKTYPbI, BOJIH U MX 4acTell (T.e. 0ojiee MeJKHX BOJIH B OCHOBHOW NMAaKeTHOW BOJIHE)
NPUBOAUTBC K €IHHOMY COBMECTHOMY PHTMY M  CHOCOOCTBOBATH  CO3JAHUIO
NMOJIOKUTeJbHON nHTepdepennnu. JIrodas naTepdepeHUs MOKeT NPOUCXOTUTH He TOJIbKO
C O/JHOI BOJIHOW M3 MAKEeTHOH BOJIHbI (He 00513aTeJIbHO ¢ OCHOBHOM), HO M € ABYMS, U CO
BCeMH BOJIHAMH, KOTOPbIe BXOASIT B caMyI0 00JIBIIYIO BOJIHY. B nmepBoM ciyyae Mbl nMeeM
MOHO HMHTepdepeHIHI0, BO BTOPOM - Mo MHTepdepennnio. TakuMm o0pa3omM, 0CHOBOI
mexanusma JIIOBOI'O  B3ammopeiictBusi  sBasiercs WHTEP®EPEHLUA! Eii
cnocodocTByer cuHxpoHusanus. Huvero apyroro B Ilpupoae HET! Cunxponmsanus (aJs
HAC) NPOMCXOJAUT MTHOBEHHO H3-32 KOJIOCCAJBHOW 4acTOThl KoJiedanus BOJH. Bo3moxkHo,
KaxAblii 3¢up o0aagaer CBOWCTBOM BHOBb COCAUHATHLCH (€M OH PBETHCH), YTO
NMPOUCXOAUT TOKEe MOMEHTAJILHO B Ipolecce BUOpamuu.

Ecan Bbpl moaymaere, MCHoJb3ysi NepeducIeHHOe, TO pa3odpaTbcs ¢ TailHAMu
Mukpomupa Bam He cocTtaBuTh Ooabmoro tpyaa! lenaiite cebe UMS, noka y Bac ecth
HNIEAJIBHAS Bo3MoxkHOCTH! 3amMeuy, 4To rIy00oKoe MOHMMAaHUE TAKHUX fIBJEHUI, KaK
uHTepdepenuusa u cunxpouusauus, OUEHD BaxkHO He TOIbKO /151 Y4€HBbIX.

I'nasa 4
OCHOBa IMNOHMMAaAHUA - JIOI'NKA MBIIIIJICHUA U onopa Ha pea.ﬂbHOCTb

B ToM, uTo 30BéTcsi Haykoii HEBO3MOJKHbBIX mpoTruBopeuuii mpeaocTaTo4Ho.
BbI camMu MOIJIM 3TO 3aMeTHUTh, €CJI BHUMATEIbHO YATAIH Npeablayluii matepuan. Jdas
TOro, 4YT00BI pPa300paTbcd €O BCeMH CTPAHHOCTAMH, He00X0JMMAa OCHOBa BepHBIX
paccy:kaenuii. B He€ BXoJsiT: omopa Ha peajJbHOCTh, TEOPUSl BEPOATHOCTEHl (To4yHee, eé
NMOHUMAaHUe), JIOTUKA (M onpeAeléHHBIH ypPOBeHb JOTHYECKOr0 MbIILJIEHHA), CTpeMieHue
NOHATh MATEPpHAJ MW COCPeJ0TOYeHHOCTh Ha HEéM. B mpomecce uyrenms Bbl yike
MO3HAKOMMJIMCH C PSAIOM cTpaHHocTeil. [{anee k HuUM no0aBsitest HoBble. O HuX Bbl noka He
3Haete, xoTs onu 3aTparuBaiot JKUSHEHHDBIE unTepech! ka:kaoro u3 nac - Ha 100%.

Msi umeem B Hayke JJENCTBUTEJIBHO crpannoe nosokenue. Mmeercs: mesnlii
PAA NPAKTHYECKUX HapaldOTOK, MCCJICNOBAHUI M JIKCINEPHMMEHTOB, YTO MPEACTABIAIOT
KOJIOCCAJIBHYO 3HaunMocTh AJs Bcero yejoBedyecTBa. OIHAKO ecTh Mperpaaa Ha uX
NOsIBJIeHUM B Hallell KM3HM - TaK Ha3bIBaeMas Hayka. B To ke BpeMsl y4éHble He MOTYT
o0bsicante MHOKECTBO cambix npoctbix siBjenuii Ilpupoasi. las ocoznanns Bamnu
BA’KHOCTH IOKA OTBEPrHYThIX HAYYHBIM MHPOM HAINPAaBJICHHUI HA30BY HECKOJIbKO M3 HUX. B
HHUX BXoAAT: 3(dexTHBHOE JeueHue paxa, CIIM/la, xopoHaBupyca u Apyrux 0oJie3Hei,
KAPAMHAJIBHO HOBble HMCTOYHMKH JHEPIHM MW eé aKKyMyJSTOpbI, Aanmaparsl Ha
AHTUIPaBUTALMOHHOI THATre... [loguépkuBaro 0c000: pedb HAET HMEHHO 00 HCCJICOBAHUSX,
KOTOpbIe y:Ke NMPoBedeHb] ¢ MOJy4YeHHeM NMOJ0KUTeIbHBIX Pe3yabTaToB, a B psije cJydyaeB
OblIM co3gaHbl padoTaromme npudopsl. Humke s pacckaky o Hux. YacTtb u3 HUX 1Js
YUY€HBIX SIBJISIETCH 3araJKoi, XOTSI OHU IPOCTHI.

¢ dexTUBHOE TeUeHUE paKka, KopoHaBupyca, CIIM/{a u apyrux 6oJie3nei



Bbl pomxnbl oco3HaTh: 3a orcyrctBie HAYYUHOI'O MHUPOBO33PEHUS mbi
paciaunBaemcs Besge! M no camoii BBICOKOWM nene! Jleuenme MHOrMX GoJe3Hei
JAelCTBUTEJBHO MOXKeT ObITh ObLICTPbIM U 3(PeKTHBHBIM, €cIU MOHUMATH, YTO BCE eCcTh
BOJIHBI. PaccMOTpUM mpoucxojsinee Ha IpuMepe paka.

Kak nosiBasiercss pak? IlocTosiHHAsi KOHUEHTPAUMs PAKOBBIX KJIETOK B OJHOM
MecTe PaHO MJIM TMO3AHO NPHMBOAUT K TMOSABJICHHUIO 3J0KAYECTBEHHOH omyxouam. A
NMPOUCXOAUT 3T0 (B YNPOIIEHHOM BHAe) cjeAyromuM o0pasoMm. KoHueHTpamus pakoBbIX
KJETOK BeIéT K MX PeryjsipHOMy CONPMKOCHOBEHHMIO IPYI € JAPYroM. A MMEHHO OHH -
Jy4qluasi cpefa AJs pocTa M Pa3sMHOKeHHMs] BUPYCA, KOTOPbI HAXOOUTCSI NMPAKTHYeCKH B
Kaxa0i u3 Hux. Korna pakoBble Ki1eTKH BMecTe ¢ BHPYCOM 00pa3yIOT CIUIOIIHOM MacCHB, B
OIHMH M3 TAKHX MOMEHTOB HX BO3HMKIIAS NMJIOTHAA KOHIEHTPANMSA BbI3bIBaeT MaCCOBYIO
N0JI0KUTEJbHYI0 HHTep(depeHuHio. BozHukaeT pakoBasi 01lyXo0./1b, KAK OPraHM3M-IApa3uT C
NPUMHMTHUBHBIM cTpoeHueM. HecnocoOHOCTH JieYUTh PpaKk BO MHOIOM OOBSICHAETCHA
HEBEPHBIM MNOAX0A0M K Hemy, kak K YHACTHU denoseueckoro opranmmsma. Xors EIO
paxkoBasi onyxo.b He siBjsiercsl. IloqpoOHbIe q0Ka3aTeJbCTBa MAapa3MTHYECKOH CYITHOCTH
paka (He mepeIaIIerocs oT YeJ0BeKa K YeJIOBeKY, a BO3SHUKAIONIEr0o B HEM) M3JI0KeHbI Ha
MoéM caiite (Www.ekimov.site).

TakuMm o00pa3om, pak NMosiBJIfAETCS B pe3yJbTaTe MOJ0KUTEIbLHOH MHTepdepeHnn,
a ero rJaBHOH OCHOBOIi craHoBuMTcA BHpyc. CienoBaTeqbHO, B BbICIIEH CTeneHU
3(ppexkTHBHOE HANIPaBJIEHNE B OHKOJIOTHM - BOJTHOBOE BO3/elicTBHE KOHKPETHO HA OIyXO0JIb.
OueBHaHO, YTO M nporuB kopoHaBupyca, CIIMJa u apyrux OoJiesHeil ¢ 00/bIIOH
3¢ PeKTHBHOCTBIO CTaHeT PadoTaTh Takoii MeToa. Beab BCE ecTh BOJIHBI!

BeuHblii ABUraTe) b BUINT KAKIBIM U3 HAC €KeIHEeBHO!

Ipunmun ero pgeidicTBuUsi HaOJI0OaeTcd B TAKOM NPHUPOJHOM SIBJEHUM, KaK
COJIHeYHAsi KOpPOHa - ellé oaHAa HeoObsicHMMAas TaiHa A y4énbix. Ha moBepxHocTH
CoaHua TemnepaTypa - 0K0JI0 6 Thicsi4 rpagycoB. OIHAKO pacnosio:KeHHasi HA HEKOTOPOM
paccrosinuu or CoJIHIIAa ero KOpPOHa HMMeeT Temmeparypy emé Oouabme. Besge MbI
Ha0/1101aeM TOJIbKO OJHY 3aKOHOMEPHOCTD: YeM JaJibllle 0T HCTOYHUKA TeIIa, TeM MEHbIe
Temnepatypa. Ho He B ciiyyae ¢ COJIHEYUHOIl KOPOHOH - 31ech BCé HaA000poT. VI cHOBa MbI
CTAJKHBAEMCH C MHTep(depeHue.

Ot noBepxHocTn CoJIHIA B OTPOMHOM KOJIMYECTBE MCXOASAT CBETOBbIE BOJIHbI. Y
HUX OrPOMHast aMIUINTyAa. BoJHBI, CTAJKUBasCh, BCTYNAKWT B MOJOXKHUTEJIbHYIO
uHTepdepenuuro. Ux aMmniautyaa emé 0osbiie pacTér, kak M TeMneparypa. Bece mpomneccol
NPOMCXOAAT B JBHKEHHHM, Ha KoJoccadbHOli ckopocTtH. IloaTomy moBBIIIEeHHas!
TeMIlepaTypa U HA0/110aeTCsl HA HEKOTOPOM paccTosiHuU oT noBepxHoctu Connua. Huvero
ciaoxxHoro! CosHeyHasi KOPOHA MOATBEPXKIAeT HAJUYHE CBEPXYyNPYroro mMpocTpaHcTBa U
BOJIHOBBIX NPOLECCOB B HEM. 31ech MbI HMeeM MOsIBJICHUE IONOJTHUTEIbHON JHEePrul Kak
Obl M3 HU4Yero (T.e. BeYHbIl JABUraTe/ib) - HCK/JIIYHUTEJIBHO 32 CYET MOJIOKMTEJIbHOI
HHTep(pepeHunu.

MHeHusI MOUX ONIMOHEHTOB: GU3MKOB U aCTPOHOMOB. QOHM COIJIACHBI, YTO JIHEPrUs
NpU BCTpede BOJH Bo3pacraeT. OJHAKO CCHLIAIOTCS HA 3aKOH COXpaHeHusi JHepruu. B
COOTBETCTBHE C HUM IHEPrusi HOBOW BOJIHBI PABHA WIH J1ajKe MeHbIlle CYMMbI JHePruii AByX
BOJIH, BCTYNUBIIMX B HHTepdepenuuio. Ho ykazaHHbIH 3aKOH - omnOKa U 00MaH, 0 4ém
CBH/IETeJIbCTBYEeT Ipolecc MOSIBJEHHS CBETOBBIX H JPYrMX CBEePXMAaJbIX BOJH.
Joka3zaTenbCcTBOM ero OMMOOYHOCTH CJay:KaT U MoJHMU. OHM - HArJISIAHBIH HpuUMep
CO3JaHUSl KOJOCCAIbHOIl JHEPIrMU MOCPEACTBOM MOJOXKHUTEJIbHOH HHTepdepeHIum.
CaeToBble BOJIHBI - makeTHble. [Ipu pocre MX aMIUIUTYAbl YBEJIUYUBAETCS KOJMYECTBO
BOJIH He TOJbKO BHYTPHM HHX, HO M B OKPY’Kal0IIeM MPOCTPAHCTBE M3-32 CBEPXYNPYroCcTH
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3¢upHOii CTPYKTYpbl U eé cBoiicTBa - cuHXpoHu3auuu. Jla u unTrepdepenunus (kak
JAeTAJIbHBIN nMpouecc) y4éHbIMM NPAKTHYECKH He M3yUYeHa M, BO MHOIOM, He moHuMaercst. O
CHHXPOHHU3ALMH 7Ke OHM HUYero v He 3HAaIOT! X0THA OHA - Ba:kHeililee cBoiicTBO BeesienHoii!

Ta xe cutyanus u ¢ matepueii. OHa, Kak BcSl NMPUTOAHASA B JAHHBIH MOMEHT JJIsl
JKH3HH CyIIecTB dQUPHasi CTPYKTYPa, He MEHSIeTCs1, He YBeJIMYUBACTCH H He YMEHbINACTCS.
Oanako BO3MOkHBI M pocT Bceenennoii mo Eé kpasim B pesyiabrare co3uaaroniei
aesTteabHocTH bora-TBopua, u 3amena UM yacTell CTPYKTYpBI. A /1 JII0/ieil MaTepusi Kak
Obl MOABJSIETC M pa3pyliaercsi, ucye3asi, IMOCKOJIbKY Mbl HMeeM Je0 ¢ Heil B BHIe
BOJTHOBBIX 3(QUpPHBIX mpoueccoB. Ho B ocHoBHOM B0 BcejeHHoii MaTepusi Kak Obl
co3naéres. XoTs B IeHCTBUTEJBHOCTH MOSIBJISIIOTCS JUIIb BOJTHBI-ATOMBI, Ile HX OCHOBOM
BBICTYNAKOT 3)UPbI, KOTOPbIE H €CTh pealbHasi MaTepus.

TeMy, CBA3AHHYI0 € BeYHbLIM JBUrarejieM, sl 3aTPOHYJ U JJIA TOro, 4roobl Bbl
yBugesn OYEHD BaxkHoe HanpasiaeHue. OHO nNpHBeAér 4YeJOBEYECTBO K HOBBIM
HCTOYHNKAM 3HEPrHH M K COBEPHIEHHO HHBIM aKkymyJasaTopam JHeprun. Ho onsrts
Nnperpajsoii Ha MX MOSABJCHHM BBICTyNaeT TaKk Ha3blBaeMasi Hayka. XOTsl y (PM3MKOB H
XMMHKOB €CTh BeJHMKOJIeNHasA BO3MOKHOCTh cAe]aTh ce0e MMs, CO31aB ONBITHI HA OCHOBE
unTeppepenuun. Ouu 0yayt umers OI'POMHOE npakTuyeckoe 3HaueHHe A Pa3BUTHA
HAYKHM M TEXHHKH. A NOKA YY€Hble TOBOPST, YTO BeYHbIil JBUraTe/ib He cylecTByeT. X0Ts
OH B JTHEBHOE BpeMs y HUX IepeJ ria3amu!

Kak CO31aBaTh MECXaHU3MbI HA OCHOBC aHTUT'PAaBUTAllUN

IIpuMeHeHHe AHTUTPABUTALIMM HA MPAKTHKE PAacCMOTPHUM HA ONBITe, KOTOPbIi ObLI
npoBeaén ¢usukamu MI'Y um. JlomoHocoBa. OHM TOMeIlIAJW ONBITHBIA o0Opa3en B
JKUAKOCTHYIO cpelly TaK, YTO0bI OH HAXOJWJICA B CpeJdHell YacTH U He ONycCKaJics BHU3, U He
NMOJHUMAJICH BBEPX, T.e. 0KA3bIBAJICSI B MOBEIICHHOM COCTOSIHMHU. 3aTeM Ha ONBITHOE TeJI0
HANIPABJSUICA Ja3epHblii jay4 cHu3y. U oHo omyckanocs. Ilorom JasepHbldi  J1y4
HamnpasJjsjics cBepxy. Teno nogHumaioch Ha moBepxHocTh. U caenann abcypaHbIii BHIBOJ:
JazepHblii Jy4y mnpursaruBaer. Ilo kpaiineii Mepe, B 3aMeTke ObLIO TaK HANMCAHO.
Heo0xoqumo nmpoBecTH aHAJIOTHYHbIE IKCIIEPHUMEHThI ¢ MATHUTOM M OTOKOM 3JIeKTPOHOB.
PesyabTratbl Oyayr Takue :xke. Bo Bcex mnmomoO0HBIX cHUTyanusix Mbl HMeeM JeJl0 €
uHTep(depenuueii. XoTsi B ciaydyae ¢ MOTOKOM 3JIeKTPOHOB, CKOpee BCero, ONMbITHOE TeJo
OyneT yAaJasiTbesl OT MX HCTOYHUKA.

B nanHOM ombITe, KAK W B CHTYalHH C HAYICEKTPH30BAHHBIMH INAPHKAMH,
NMOJBCIICHHBIMH Ha HHUTHAX, HaMH Ha0/II0JaeTcs [AeiCTBHE CHJ HATSKeHHs 3(HPHOro
npocrpancTBa. Mcnosib3yloTess pasHble cBepXMaJible BOJHBI, HO MeXaHHW3M Yy HHX OJHWH.
Onnako uHTep(epeHusi B MEPBOM cJydae (¢ IIAPHKAMH) OTPpULATeJbHasl, BO BTOPOM (C
TeJIOM B IIOJBELICHHOM COCTOSIHUH) - N0JI0KUTeAbHast. Cyasi 10 BceMy, MCIIO/Ib30BATh 3TOT
npouecc Mbl CMO’KeM B OCHOBHOM TOJIBKO NMPH IBHKEHMH 1O BepTHKAIU (BBEpPX-BHM3),
NMOCKOJIBKY FOPHU30HTAJIbHBIE ITepeMellleHNs] BO3MOKHBI JIMIIb ¢ MAJIOH CKOPOCTBIO (ecJIH He
NPUMEHSATH JONMOJHUTEeIbHbIe 00bIYHBIC ABUTaTeNN). XOTS AJs MOJTHONH KAPTHHBI HY’KHBI
AanbHelime wucciaenoBanus. Ho, B J1000M ciaydae, HampaBjieHMe [Jsi 1LeJOro psaa
oTpacieil mnepcrnekTusBHoe. IIpakTHyeckue pe3yJbTaThl 3/4eCh AOCTUralOTCA ObICTPO,
MOCKOJIbKY MbI HMeeM J1eJ10 € MPOCThIM JAelictBueM. /la Bbl u camu 3T0 Mo:keTe OLIEeHUTD!

OueBHIHO (ec/IM HEMHOI0 MOAYMATh), YTO OCOOBIX IPABUTALMOHHBIX BOJIH He
cymectByeT! Bce cBepxMajible BOJIHBI B TOH MJIM MHOH CTeleHW BJMSAIOT Ha J1000e Teso.
I'oBopst ApyrumMu c10BaMH, Bce OHH B COBOKYIHOCTH M €CTh IPABUTALIMOHHBIE BOJIHBI.

Jusi mosiBjeHMsl y 4eJjoBeyecTBa HaydyHoro mMuposo33penus u OI'POMHBIX
MOJIOKUTEJbHBIX NePeMeH B KU3HHM Ka:K10ro B3poc/ioro u pedénka HYKEH Bcero-nascero
OIUH »skcnepument! B ciaeaywomeil riaBe aaHo ero onucanve. be3 HarasiaHoit
JeMOHCTpauMu y4éHble MPOCTO He CMOTYT MOHATH O4YeBHAHBbIe Bemn. HacToubko ci1ad ux



Jornmyeckuii annapat meinuieHus: no IPUYUHE, o koTopoii oHU Aaske He TOJ03PEBAIOT.

M3-3a oTCYTCTBHSI HAy4YHOr0 MHPOBO33peHHsi (M3HKH H XHMHKH pa3lesiior
okpykamomuii Mup Ha 5KuBoii H HexkuBoii, Xotss BCE coctout u3 Boan. B pesy;abrate y Hac
HMeeTcsl JIMIIb kajakoe mogodue Omodusukum m Omoxumum. Ho kak pa3 B ITMX ABYX
HAINIPABJICHUSAX, 2 TaKiKe B MeJUIHEe W OMOJIOTHM y4EéHbIe, KOTOpPbIe ONMPAJINCH B CBOMX
HCC/IeI0BAHUAX HA NoJoxkenne: BCE ecTh BoJIHBI - J06MINCH ONpeIeEHHBIX Pe3yIbTaToB.
Hx morao 0b1Te TOPA3J10O Gouibiie. Yike ceiiuac B OBCETHEBHOM Ye10BeYeCKO NMPAKTHKE
HMEITCSl BCe COCTABJIAKOINME [JIsi TOro, 4ro0bl BOCCTAHABIMBATL H BBIPAIIMBATH
KOHEYHOCTH M opranbl. 1 TaKUX OTCYTCTBYIONIUX HANPABJIEHUI ()KM3HEHHO He00X0AUMBbIX)
MHOXECTBO! U onu co3gaorca BbICTPO, nockojbKy y:Ke HMeeTcsl He TOJBKO
HAy4YHasi, HO M1 MaTepHaAIbHO-TeXHNMYecKas 0a3a!

Bce MBI cTajkuBaeMcsl ¢ 3JeKTpUu4ecTBOM exenHeBHO. Ho naxke ¢ HUM y4éHble He
MOryT pa3o0parbces. Jlydime cmenMaJMcThbl MO 3JeKTpUYecTBY (cpeaM HUX M (GU3MKH)
3a5IBJSIIOT, YTO MEeXaHM3M JAHHOI0 SIBJIEHHS JJisl HUX - TAMHA! U takux Taiin B HayKe
HNPEJOCTATOYHO. Ux ckppIBalOT, 0 HUX YMATYHMBAIT W CO3AAKOT HeJenble TEOPHH,
KoTOpble onpoBepraioTcs Ilpuponoii. A BoT Ta cTpyKTypa, 4To Bbl yBHIEIM HA pHUCYHKe
panee, BCE HeBo3moxHble mnporuBopeunsa JIEI'KO ycrpanser, pemasi 3a0qH0 ©
Hepa3ragaHible Taiinpl. Hano JuMmb 3Ty KapTHHY Haumlero jaeiicrBuTesbHOro Mupa
NPeICTABJIATH U C Hel0 padorarsk, B3siB 32 0cHOBY PEAJIBHOCTD, a He maTemaTH4eckuii
Mupok. Ecim Bl mocnemmre, To y Bac mosiBATCA M OTKPBITHSA, M M3BeCTHOCTH. Benb
ONBITOB, 0OCHOBAHHOI HA YKa3aHHOI 1eliCTBUTEJIbHOCTH, MOKHO NTPOBECTH MHOKECTBO.

Kak u3MeHHTBh CHTYalnHI0 B MHpPe ObICTPO H I100aJIbHO!

dymaro, utro Bac He paayer HbIHemHsisi cutyanusi B Mupe. Ilosoxenne BE3JE
MOHO M3MeHUTH paankaabHo 1 OUEHD ckopo! s 3T0oro He Hy’KHBI pPeBOJIIOLMOHHBIE,
cuiioBble WM mnoaoOHble aeiictBusa. Hago aumbs noaymars JIOTMYHO, nposectn
OpPraHM3alMOHHYI0 padoTy W MO0 MNPUHIUNY JOMHHO 3amMyCTHTh MeXaHHU3M HOBBIX
B3aMMOOTHOLIECHMIT Mexk1y JIOABMH W rocygapcrBamMu. be3ycioBHO, Bce coBepiIaeMble
aeiicreusa OynyT uckiawunTeabHo 3SAKOHHBI n cosepmienno BE3OITACHBI past srogeid.
A mepBbIM 3BEHOM B O0O0JbLIIOH IeM0YKe HEBEPOATHLIX CcoObITHH cTaner OJIUH
IKcnepuMeHT! JTO W NPUBEAET K 3 KU3HeHHO HYXHbIM s KAXK/IOI'O yenoBeka
nepemenam, K noayyeHuro BCEMU mwoapmun KOJIOCCAJIBHBIX unennocreil. S Bnosne
NOHMMAK0 CTPAHHOCTH MOEIro yTBep:KAeHus U Baue HexoBepue k usjio:xkeHHomy. U myqmmii
BapuaHT pasooparbcea - [IPOJOJIKATD paccinenoBanme!

Koro u3 peanbHbIX cymiecTB cuMBoau3upyert coooit Chunkce?

H3BecTHbI BceM ChuHKC, KAK YCTAHOBJIEHO, ObLJI CO31aH PaHbllle, YeM NMUPAMUIbI.
CaenoBarenbHo, Ads Joaeili B apeBHocTd oH saBjasiics OYUEHD 3nauumbiM. Ho B
pealbHOCTH TAKOro cymecrtBa Ha 3emJie He 0b110. OcTaércst Npu3HATh, YT0 CPUHKC KOTrO-
TO cuMBoau3upyer. Kakyw TaiiHy OH CKpbIBaeT, U 4YTO CJHYYHMTCH, KOIJAa OHA CTaHET
u3BecTHa BcemM? Haneroch, Bol momuute 3ATAJIKY Cdunkca u UCTOPHUIO, CBS3AHHYIO C
Hell. Kakne peajqbHbIe cOOBITHSI HAlIEro MPONLIOr0 U OyAyIero CBSI3aHbI ¢ ITOH 3arajKoi,
¢ eé mcropmeii? KTo Takoil OrpoMHBINH, KPOBOKAJHBIH W Pa3syMHBIH CKpbIBaeTcs 3a
Counkcom? OTBeThI HAa BOMPOCHI HHUKAK HE CBA3AHBLI C I30TEPUKO, (PpaHTACTHUKON MM
NMOJO00HBIM  BBIMBICJIOM. MCKJIIOUHMTENbHO Halla peajbHOCTh M JHUIIL Hay4yHOe
mupoBo33penune! U emé unreppepenunss u cunxponuzauus. Umenno onm - KJIHOY k
TAMHE (1 He To/1bKO0 K oiHoii). OYEHD nHaaeoch Ha Bamy J1oruky MpinuieHus!



Hapo neiictBoBaTh 6b1cTpo H3-3a YYJJOBUIIHOM uensi 3a npomenienue!

Teopusi OTHOCHTEJLHOCTH ONMpOBepruyra - 6e3 comHeHumii! Ho misi monmmanms
TOro, 4TO OHA siBJsieTcss oOMaHoM U momiaorom, HAJIO aymars Joruuno! 3to OUEHDb
CJI0KHO, 0COOEHHO M (U3NKOB, ACTPOHOMOB M XMMHKOB. MHOIMM H3 HHX pemiaTh
npocTeiye JOru4yecKkue 3agadyM Tuma 2+2 3aTpyAHMTeJbHO - Bbl Moram gaHHoe
00CTOATEILCTBO Yike 3aMeTHuTh. OIHAKO HHUKTO M3 JiIOAell 0 TAKOM Tparu4eckoMm
MOJI0:KEeHNH 1aske He M003peBaeT U3-32 OTCYTCTBHA Y HUX HAYYHOI0 MHUPOBO33peHHUs!

Ilpunio Bpemsi pa3o0parbesl ¢ NMCeBAOPEATbHOCTHIO, T.e. C TeM BBIMBIILIEHHBIM
MHUPKOM, KOTOPbI BecbMa YCHEHIHO BbIAAETCA 32 Hauly JAeidcTBUTENbHOCTH! OnHako
JIOTH4YecKas c1a00CTh YeJI0BEYeCKOro pa3ymMa He sIBJISCTCS ero eCTeCTBEHHBIM COCTOHUEM !
Hama Bcenennasa no crpoenno MoxeT ObITh TOJIBKO Takoii, kakoii Bel y3Hanu eé u3
Moeil pa6oTsl. HeoObIuHOE MOBeleHMe CBepXMaJbIX BOJH B atMocdepe M odsA3aTelbHOE
JBHKeHUe (mpu4éM, ¢ OrPOMHOM CKOPOCTbI)) /JIi BCAKOI0 KOCMHYECKOr0 TeJia
JOKA3BIBAIOT naauyue HMeHHO YKa3aHHOH cTpyKTypbl. Jpyrux Bapuantos HET uz-3a
HEBO3MOKHOCTH B HHUX Ja)ke HAMEKOB Ha pasyMHoe O0bSICHEHHsI JBYX Iepe4yHcJIeHHbIX
siBjieHnii! CBepxynpyrocts 3¢pupa, KoJOCCAJbHOE KOJHYeCTBO 3(QHUPHBIX 00HEKTOB B
Kocmoce u Teopusi BeposITHOCTel ToKe He Jal0T MHBIX BAPHAHTOB, KpOMe eIHHCTBEHHOTO -
KOCMHYeCKHMH TeJIaMM ynpasJisieT Pazym!

HNMeHHO 2 M3JI05KEHHBIX MOJ0KeHHs1 (3(pMpHAsi CTPYKTypa M CcO3JaHUe B Heil
00beKkTOB HUCKJIIUYNTEIbHO PAZYMOM) - ocHOBa OCHOB HAYYHOI'0 MHPOBO33peHMsi! A
KJIOYOM K TOHMMAHHIO CHTyanMW Ha 3emJie CJIYXKAUT HHTepdepeHuusi (M 0TYACTH
cunxponusanms). Eciau y4éHble H3-3a HeecTeCTBEHHOH YMCTBeHHOH cJIaGocTHM He B
COCTOSIHMH pa3o0paTbCcsi ¢ MOMMH [J0Ka3aTeJbCTBaMH, TO cJelyeT HMX MOTOPOIMTh,
NOATOJIKHYTh. HyikHa HHHMIMATHBA CO CTOPOHBI JI0Jeil, KOTOpPbIe He SBJIAIOTCH
NpeACTABUTENSIMA HAYKH, HO MOIYT MBICJIHMTh JOorm4Ho. IMeHHO Takue JIWYHOCTH A1
NpUIIAMIAK K COTPYAHHYecTBY. /lelo B TOM, YTO IeHA 3a NMpOMeNJIeHHe JeiiCTBUTEeIbHO
YYJAOBUIIIHAS! A mHorue (PM3NKH, ACTPOHOMBI M 0TYACTH XUMHKH B 00JIbIIEH cTeNneHH
ABJIAIOTCA peJUrHO3HbIMM  (aHaTMKaMHu, 4YeM Y4éHbIMH. WX 1pHUBEpP:KEHHOCTH
MaTeMaTHYeCKON peJJMTHH  BHOJIHE O0OBSICHUMA, HO CO3Ja¢T IONOJHMTEIbHbIE
cylllecTBEHHbIE MPo0JjieMbl MHMUMATUBHOI rpynmne. UMeHHo B Heé st npurjaamar Bac!

I'naBa §

Cutyanus B HayKe ¢ TOUKHU 3peHHs] PAa3yMHOCTH

B nuxk nomyJIApHOCTH TeOpMM OTHOCHUTEJBHOCTH MHOIMe Y4YéHble BepHJIN B
BO3MOKHOCTb CO3/1aHMs MalIMHbI BpeMeHu. M ceifyac BCTpeyaloTcsi rope-3HTY3MACThI U3
(pU3NKOB ¥ TeXHUKOB, KOTOpPble KOHCTPYUPYHT NoA00HbII arperar. lymar, Bam nonsitao,
yro BPEJOBASI BO3MOXKHOCTH TMyTelleCTBHSI BO BpeMeHH MCXOAUT W3 TeOpUH
oTHOcuTeJbHOCTH. [TocMOTPHM Ha cUTyaliIo B HayKe ¢ TOYKH 3PeHUs] PAa3yMHOCTH.

3emu1 BMecTe ¢ HAMM IlepeMeliaeTcss B KOCMUYeckoM npoctpadcerse. Kasabiii Mur
Hamwed sku3Hu mpoxoausa B PA3HBIX Toukax Bceenennoii. M Beskoe (TOAbKO
npeamnoJsiaraeMoe!) myremecrsue BO BpeMeHHM CBfi3aHO (Bcergal!) ¢ mepemelieHueM B
npocrpancTee (B oTkpbsiToM Kocmoce!) Ha orpomublie paccrosinusa. Mecro, rae Mbl ObLIH,
cKa’KeM, BCero 4ac Ha3aJl, HAXOAUTCH OT Hac yxe Aajeko. Tam Hu4yero, Kpome 3(pupHOro
NPOCTPaHCTBA, HeT. UTO 3HAYMT mepeMecTUThCs BO BpeMenu? Takoe BooOpaxaemoe
NnyTellecTBHE MpPeANnoJaraer Hajiu4yue 3eMild €O BceMU eé o0uTateissMu B CTPOro
KOHKpeTHOH Touke BceseHHoil - coBceM He B TOH, re Mbl Haxoaumcs ceiiuac. Kak Bbl cede
npeacTaBiseTe MaTepuajan3anuio emé oxHoro 3emuoro Illapa ¢ yesioBedecTBOM M3 HHYET0



HA IYCTOM MecTe, B CBepxXymnpyroi crpykrype? Takoe BO3MOKHO HCKJIIOYHTEJIbHO B
(anTazuax manbix gereii! Jla U kak HaM yJgacTcsl MCYe3HYTh B OIHOM MecTe M TYT iKe
nosBuThes B Apyrom? Beas mbl HEOT/JIEJIMMBI ot 3¢upHoii cTpykTypbl. B Heii Hame
cymectBoBaHue (kak nmocrosHHoe nepeasu:xkenne) HEIIPEPBIBHO un numsb B BHae BOJIH!
HX ckopocTs - TOKe OTPAHMYHUTEND JAJIs epeMelleHUs YeT0BeKa.

Oanako riyneiimme MoJg0KeHHsl O MyTelIeCTBHSIX BO BpeMEHM /0Ka3aHbl (Kak
uctnHa!) MATEMATHUYECKH! B ux npaBuiabHocth yuénnle BEPST! Chnekyasuus B
BOIIPOCAX O BpeMeHH MNPUHSAJIA ¢ [NoJayu OWHINTEeHHA HMPOKOMACIUTAOHBIA M
HE3JIOPOBBIM xapaktep. M ero JOKTpHHA 0 MHOXKeCTBE BCEJICHHBIX - OYeBHIHEHIIMii
NMO/VIOT B TNpeICTABJICHHAX O peaJbHocTH! Y Hac Toabko ogHa Bcenennasa! Ho mouemy
yuénbie CTOJIETUSIMMU ne B cocTossnun pazodparbess ¢ OUEHD npocteiMu Bemamn?

PeanbHoCTh U QajabcupuKanms NpeacTaBJIeHUl 0 Hel

Bpemsi — mpouecc cylecTBOBaHMS, U OH JJisi BceX Bo BcesieHHOi oOecnieuuBaercsi
KoJjieoanusivu ddupa. Kogedanusi xxe BE3/IE npoucxoasiT TOoabKO ceifuac. Bpems —
ONOCpeAOBAHHAS BeJINYMHA M He SIBJISIeTCA MaTepHaabHOi cy0cTannuei. lus HarasaHocTn
CKa3aTh MOKHO, YTO Ka:KIblii MUT Bce 00beKkThl BcesleHHOH HaxoasiTcsl B OTHOM M TOil ke
TOYKe yCJI0BHOI MPAMOM, B3ITOM 3a TedyeHue BpeMeHu. Ho TeueHusi BpeMeHH, KaK HEKOil
MaTepHaJbLHON Belld, He cymecTByeT! HeT HMYero u HUKOro, Ybu KOJIeOAHUS NMPOUCXOAAT
B NpPOLLIOM Wiu B OyaymeMm. Beab mbl mMeem oany BceesneHHylo, raie B Kaxaoi eé Touke
npoucxoast kouedanns To1bko CEMYAC! U TeopeTndeckn, 1 (pM3HUECKH CYIeCTBOBAHHE
MecT npouuioro u oyaymero ABCYP/IHO!

OaHa M3 THIMYHBIX OIIMOOK BceX YYEHBIX - MyTAHULA ¢ MPUYMHON M CJIeJCTBHEM.
Kak 3T0 mpoucxoaut, MO:KHO NMOHSTHL HA NMpuMepe ''mapajgokca 4yacoB', IKCIepUMeEHTe,
koTopolii OITPOBEPI (B ouepenHoii pa3!) omu004HyI0 TeOpH0 OTHOCHTeIbHOCTH. B 1971
rofy /iBa aMmepuKaHckux (pusuka Xaidenae 1 KUTHHI oTHIpaBHIN YeTBepO aTOMHBIX YaCOB
€aMo0JIETOM B KPYTrOCBeTHBIH moJjeT. OmxHa mapa 4acoB — MO XOAy BpalleHusl 3eMJId, a
apyrasi - nporus Bpamenus. Iloc/ie mojera BHISICHHIOCH, YTO B Ka:K/10il Mape 4acoB BpeMs
HECKOJbKO H3MEHMJIOCH MO CPABHEHHIO € KOHTPOJBHBIMH 4YacaMu, HAXOASIIUMUCH Ha
3eMHON MoBepxXHOCTH. B ofHOM ciiydae 4achl M0 CPABHEHHIO ¢ KOHTPOJbLHBIMH CHICIIMJIH, a
B JApyrom otrcraBajud. Ognako nmo teopuu otHocuteabHocTh BCE YETBEPO uyacos
J0JKHBI ObLUIN OT KOHTPOJIBHBIX OTCTABATh.

JleteBme mo xoay BpameHus 3eMuM 4Yachl CBOMMM 3(HMPHBIMHM BOJHAMH, W3
KOTOPBIX OHH COCTOAT, CTOJKHYJHCH (BCJeACTBHE 0oJiee JIMHHOTO MyTH) ¢ HAUOOJbIIAM
KOJIMYECTBOM CBEPXMAJIbIX 3(PHPHBIX BOJH, HUCXOASIIMX M3 aTOMOB IPe0J0J1eBaeMOro
npocrpancTsa. JlereBmme npoTuB BpalleHUus MJIAHETHI Yachl MPeogoseau 0ojlee KOPOTKoOe
paccTosiHde W CTOJKHYJIHCh C HAWMEHBIINM YHCJIOM CBepXMAJbIX 3(QUPHBIX BOJH
npoctpancTBa. CieaoBaTesibHO, BO BceX TPEX ciaydasaX 4acToTa 3(UPHBIX BOJIH 4YacoB
0blJIa HECKOJbKO pa3Has, MOCKOJbKY B Ka:XKI0ii mape 4acoB 0bLJI0 pa3juyue B KOJIHYeCTBE
uHTep(depenuuii. I'oBopsi APyruMH cjI0BaMH, y KaXKI0H NMapbl NpeIMeTOB BOJHBI-ATOMBI
copepmienHo OJIMHAKOBBIX 3s1emeHTOB coBepmmiin HeckoJabko PAJHOE kosmmvecTBo
Kojebanuii. Ho B ka:kablii MUT Bce OHH ObLTM B OJHON M TOH Ke TOYKe YCJIOBHOW NMPSIMON,
B34ITOM 3a JMHUIO BpeMeHU. U aGconoTHO Beé BO BeeleHHOH HaX0aMI0Ch B TOM ke TOYKe.
Ho, xak 00bIYHO, y4éHble AJISI BBIXOJA M3 IJYNOH CUTyauuu ¢ ''mapagokcoM 4acoB'
NPUAYMATIH OYepeIHOH MaTeMaTUYeCKHMil B310P.

Be3yc/i0BHO, BpeMsl HU B OJTHOM U3 TPEX cJydaeB He 3aMeJJIMJIOCHh  He YCKOPHJIOCh.
Heo0xoqumo mnoHaTh, 4yTo ABCOJJIIOTHO BO BCEX Toukax BcesieHHOW mnpouecc
cymecreoBanus (T.e. Bpemsi) BCEI'O u BCEX ecth koJie0anusi 3¢upos. I'oBopsi ApyrumMu
cJIOBAMH, OCHOBOiIi a1 orcuéra Bpemenu siBjasiercss BCS Bceenennasn, BCS >¢pupnas



CTPYKTYpa. A oHa ofHa JJs Bcero W Bcex! M pasHumbl B Tak Ha3bIBaeMOM Te4YeHHH
Bpemenn HET HUI'JIE! Eciin BpeMsi cyliecTBOBaHMA JBYX COBepPIIEHHO OJMHAKOBBIX 1O
COCTaBy TeJ OTJIMYaeTcsl 3HAYNTEJbHO, TO U3 JaHHOTO (paKTa He cjeayeT, YTO B KAKOM-TO
W3 HUX TeYeHHe BPeMEHHM 3aMeIMIOCh HJIM YCKOPpHJIOch. B momo0HOM ciryyae MOKHO
NPUATH JHIIb K TAKOMY BBIBOAY: OJHO TeJI0 MOJYYHJI0 0OJIbIIE MOJOKHTEIbHBIX HJIH
OTpUIIATEJbHBIX HMHTeppepeHuuii, a apyroe - menbine. Umenno MHTEP®EPEHIUSA
(mpuumnHal), a He BpeMsl, yCKOpsieT WJIH 3aMe[JisieT NpoLecchl, rAe MX YCKOpeHHe WJIH
3aMesieHne - ciaeacrsue! [pyroii npu4nHoOM siBJsieTcsl JHEPreTuKa Tea, T.e. aMILIUTYIa U
CKOPOCTb KO0JIEOAHUSA ero cOCTABJAKIIMNX dPUPHBIX BOJIH. Cllef0oBaTe/IbHO, U3MEHSAETCH He
BpeMsl, a KOJIN4YeCTBO HHTep(epeHI i, aMIJINTY1a H CKOPOCTh KoJe0aHus BOIH. Bpems -
He MaTepuagbHasi cyocTanuus, 1 ono HU ITPU KAKUX ycaoBusix Huuero HE nBuraer, Hu
k dyemy HE mnpuxacaercsi, HE tpanchopmupyercsi, HE npeBpamaercss B OpeaoBblii
TOHHeJb WJIM B MOA0OHYI0 riynoctb. Bpemsi Bo BcesieHHOH He MoKeT YCKOPATHCA WJIH
3aMeJIAIThCsl. B cmity onpeneéHHbIX (CyObeKTHBHBIX) NIPUYMH MbI OINyIaeM Kak Obl ero
yckopeHue wiH 3amenienue. Ho B geiicTBHTeIbHOCTH HMYEro Mog00HOTO He MPOMCXOIMT.
ITO0 UCKJIIOYHUTEIbHO HAIM BIeYaTJIeHus.

CxopocTh KU3HEHHBIX NpoueccoB y bora moxer nmpeBocxoAnTh CKOPOCTH HAIIMX
MPOLECCOB B JECATKH M B COTHU pa3. OaHako 310 He 3HA4YMT, 4T0 Co3aarennb BcenenHoii
JKHBET B KAKOM-TO IPYIrOM BpeMeHH, KOTOpoe AJIsl HAC SIBJIsieTcs OyAyImMM HId MPOLLIBIM.
Y nac ¢ Hum pasHuia Jumb B CKOPOCTH KU3HEHHBIX MPOLECCOB (MMEHHO OHM OLIYIIAIOTCS
BCeMH, KaK TedeHue Bpemenn). Ho ka:xnbiii Mmur bor BMecTe ¢ HAMU HAXOIAUTCSl B OTHOI U
TOW ke TOoYKe YCJOBHOW NpsIMOi, 4YTO NPUHUMAETCA 3a TedeHHue BpeMeHu. TBopen
BceesieHHOIT He MOKeT 0KAa3aThCsl B HAIlEeM NMPOLLIOM MM OyaymeM. OH TOJbLKO AelcTByeT
U MbIcJuT B 10 uim B 100 pa3 ObIcTpee, 4YeM MBI.

Bpems He mepernuieTaeTcsi 1 He CXJIONBIBAETCH ¢ MPOCTPAHCTBOM, MOCKOJIBKY OHO -
HE martepuajbHasi Belllb, 2 OTHOCHTEJIbHOE MOHATHE, XOTA Y CTOPOHHUKOB JiiHIITeliHA
COBEPUHIEHHO unoe npencraBiaenune. U3 3toro HEOIIPOBEP)KUMO cienyet, 4To OHU
COBCEM He pa30upaioTcst Aake B OTHOCHTEJIbHBIX NOHATHAX! MBI yike CTAIKHBAJINCH C
3THUM paHee, KOra pa3dupajuch ¢ BOJIHAMU (BOJIHOBBIMH NPOLIECCAMHU).

(0] H606X0}:[I/IMOCTI/I YTOYHHUTH CKOPOCTH CBEPXMAJIBIX BOJIH pasnoﬁ I[.]'II/IHBI!

Cyasi mo BceMy, JJIMHA, aMIUIMTYAa M YacTOTa CBEPXMAJbIX BOJH SIBJISIIOTCS
B3aMMO3aBUCMMbIMU BejumduHamu. Ho 1o takoii crenenu? Eciam ciepoBathb JIOTHKe, TO
O0nu3koii K a0CcoJIIOTHOI B3aumo3aBucumMocTu. OO0 3ToM, B oOmpeneJéHHON Mepe,
CBH/IETEJIbCTBYIOT CBETOBBbIe BOJTHbI. OHM, KaK N3BECTHO, BKJIIOYAIOT B ce0s1 BOJTHBI Pa3HOM
JUTHHBI U TIPEACTABIAIT c000ii 3¢upHbIe NaKkeTHbIE BOJHBI. U Bce BOJIHBI pa3HO#l JJIMHBI B
OTHOM TAKOM CBETOBOM makeTe (B 01HOIi o0mieii Bosine) nmepeasuratcst ¢ ABCOJIIOTHO
0IMHAKOBOIi ckopocTblo. Bpome 0b1 Tak. Ho, ¢ apyroii cropoHbl, y Hac uMeercs
HACTOPAKMBAIOIMI (AKT: MOCTATOYHO [JAaBHO ObLT BBIOpaH (BO3MOXKHO, NAJIEKO He
cJy4yaiiHo!) B M3MepeHNH CBETOBOl CKOPOCTH HEKHH eIMHBINA 3TAJ0H. ITO ObLIO CIeJIaHO
HEBOJIbHO, HO, BIOJIHE BEpPOATHO, W Ui TOr0, 4YTOObI He OINPOBEPrHYTH TEOPHIO
otHocuTeabHOcTH. IloBTOpSI0, Takoe mpoucxonut HE mo Buue sropeii! Iloatomy 3mech
ciaeayer pazooparbes IIOJTHOCTBIO! Xotst B 1aHHOM BoIpoce st MOTY olInoaTbes!

HykHbl JTEUCTBUTEJIBHO JOCTOBEPHBbIE CBEAECHUA O NPOBOAMMBIX 3aMepax
CKOPOCTH JIa3epHBIX Jyd4eil pasHoro mnsera. /lomyckal0 BO3MOKHOCTH CYIIeCTBOBAHHUS
TaKoil pasHMUBbI 10 2,5 MeTpoB B cexkyHAay. IlosicHio, oTKyaa B3siiach mpejnoJaraeMasi
pasznuna. Ceiiyac ckopocThb cBeTa ompeaejieHa kak 299792458 merpoB B cekynay. Ho
MHOTHe Y4EHbIe CYMTAIOT eé paBHOI 299792458+1,2 MmeTpa B cekyHay. BrosHe BeposiTHO,
YTO JAaHHAsl CUTYyallsl BOBHMKAaeT MMEHHO M3-3a JIa3epHBIX Jy4deil pasHoro usera. [loaTtomy



HeoOXoAuMBbI JKcnepuMeHTBI ¢ TakumMu Jydamu B COBEPIHIEHHO oanHakoBBIX
ycaoBusix. IIpuyém, B onbiTe HaI0 UCNOJIb30BATH He MeHee 3-X Jia3epHbIX Jy4yell pa3Horo
uBera. Jlydine, ecim B 3TOM JKcIepuMeHTe OyAYyT 3a[eliCTBOBAHbI camble JJIMHHbIE U
caMble KOPOTKHe BOJIHbI. B IpoBeeHNH ONbITa HY’KHA 00JIBIIAS TOYHOCTH H3MEPEHHS - 10
0,1-0,3 meTpa B cekyHay. BnosiHe BepoOsSiTHO, YTO CKOPOCTh CBEPXMAJbIX BOJIH HECKOJIbKO
pa3jinyaeTcs M B 3aBUCHMOCTH OT TeMIlepaTypbl Cpeabl.

Ecan Bbl mosaraere, 4Tro /10Ka3aTejbCTBAa B3I0PHOCTH TE€OPUM OTHOCHTEIbHOCTH
HYKHBbI (pU3nMKaM, aCTPOHOMAM U NOJOOHBIM CIIEHUAJMCTAM, TO IIy0OKO 3a0J1ysKaaeTech.
Tak Ha3biBaeMble Hayku ((pu3nmka M acTPOHOMHS) AAaBHO CTATH MAaTeMAaTHYeCKOM
penurueii. OqHaKo MoJI0KeHHe HAI0 MEeHATH! Belb JKeHAYKH TaBHO CTAJH OTr'POMHOM
Tpareaued I Bcero deaosedecTBa! 3a MaTeMaTHM4eCKyl0 PeJHIHI0 YyKe 3aljIavyeHo
MUJIVIMAPIAMM ygenoBedeckux ;xu3Heii! Ho Bam ciegyer moHsATh, 4YTO 00BACHUTD JaKe
camoe npocroe Gpu3NKaM U ACTPOHOMAaM YPE3BBIYAMHO ciosxkHo. IMo3TOMYy 31€CH HYKEH
OCOBbIM noxxon, kak B coydae ¢ peJMTHO3HbIMH (panatukamu. S Huckoabko HE
npeyBeinunBap! M HekoTOpble NMPOTHBHHKH TEOPHH OTHOCHTEIBHOCTH (B HX YHCIIe
dusukn) Takske cuutaior eé PEJTUTUEN!

M Takume yuéHble, M JIOAM, He HMeKOIIMEe K HAayKe HHKAKOI0 OTHOUIEHUs], HO
aymampiue 3apaso, 3agawrtces sonpocoM: 4To 3JACTABJISIET cropoHHMkoB JifHIITEHA
ynopcrBoBaTh? JleiCTBUTE/NBHO, €CTh NPUYMHA, KOoTOpasi Ha camoM Jeqae 3ACTABJIAET
ux umeHHo YIIOPCTBOBATD! Ilono0Hoe NpoucXoauT He TOJIbKO B JAHHOM CJy4ae.

JKcnepuMeHThbl, KoTopbie Ha 100% onpoBepruyT 1OKTPpUHY JifHIITEHA!

Ero teopus - IIOAJIOT, uyto yxe noxaszano. Ecaun Bbl BHUMATEIbHO YUTAIU, TO
BaMm yxe monsiTHa curyanusi ¢ yuéasivu. Um HeoOxonumo 3AMEPUTD ckopocth cBeTa
JIMYHO v HEITIOCPEACTBEHHO. Unaye onu He NOHUMAKT. MBI HMeeM JeJj10, 110 CYTH,
¢ (anaTMKaMH MaTeMaTH4YeCKOW peJUruM, /s KOTOPbIX peajbHOCTh M JIOTHKA
npakTudecku Huvero He 3Hayar. Ho Ha 710 ectb IPUUYHUHA! IlodTomy aus
JOMOJTHUTEJIBHOTO ONPOBEpP:KeHUsT TEOPHHM OTHOCHTEJIBHOCTH He00X0AMMO TPOBeCTH
JKCIIEPHMEHThI ¢ MPUEMHHUKAMU, ABATAl0IUMHUCH B aTMOoc(epe K HCTOUYHHUKY JIydeld M OT
Hero, a Takske OMBITHI ¢ HcHmoab3oBaHueM JIyHbl, Mapca WM KOCMH4YeCKOro amnmapara,
Haxoasmeroca pganeko B Kocmoce, 3a mnpenesamu 3emHoii atmocdepbl. Jpyrumu
IKCHEPUMEHTAMH ONPOBEPrHYTh NOKTPUHY JHHINTEiiHA, BEPOSITHO, HEBO3MOKHO W3-32
crpoenust Beesennoii! Xorsi, nosropro, ova JIEI'KO nu YBEJIUTEJIBHO onposepraercs
PeanbHOCTHIO, JTIOTHYECKH U MaTeMaTHYeCKH.

I'maBHoe A TOHMMAHHUSA: CKOPOCTH CBEPXMAJBIX BOJH, HCXOAAIMX U3 HX
HCTOYHUKA, e ObI OH He Haxoauics, mo orHoumeHuw k JIBUI'AIOINUMCS o6bexkTam
PA3J/IMYHBI. IIpu BcTpeYHOM ABHKEHHH CKOPOCTH cyMMupyoTcesi, Ho TOJIBKO ¢ yuéTtom
CKOPOCTH NMPUEMHMKA, a MPH yaajdeHuM - BerauTaTes (u JIUIID ¢ BeryuTannem ckopoctu
npuémunka). Cxopocts ucrtounnka HUKAK He BiausieT Ha CKOPOCTH CBEPXMAJIBIX BOJIH!

Oana w3 MPUYHH TOro, 4YTO TEOPUSI OTHOCHTEJLHOCTH He ONpPOBEPrHyTa -
npoBeAéHHble onbIThl ¢ Auraomumca ucrounukom 1 HEITIOABUKHBIM npuémHukoM.
Pe3y1bTaThl M00OHBIX onbITOB (T.e. YACTHBIM ciyuaii) ¢pusukn neaaror BCEOBIIIAM
NPaBHJIOM, He JKeJas 3aMedaTb oO4YeBHIHOe. OHM NeEpPEeHOCAT JTH Ppe3yabTaTbl W Ha
JIKCNEPUMEHTHI ¢ MPUEMHUKOM, IBUralmMMcH B aTMocdepe K MCTOYHHUKY Jy4ded W OT
Hero. XoTs MMEHHO TaKHe ONBITHI He MPOBOAWIMCH! 51 yske mucaa o HeIOMyCTHMOCTH
MOJMEHbI 001Iero MOJI0KeHNs YaCTHBIM CJIy4aeM, B TOM 4Hcie B IpuMepe ¢ JIoOMOHOCOBBIM
M.B. u A. JlaBya3be.

IlepBBIii U3 2-X ONBITOB, ONPOBEPTaIOIINX TEOPHI0 OTHOCHTEIbHOCTH, MOCTPOEH HA
HCI0JIb30BaHNu B HEM JIyHbl, Mapca WM KOCMHYeCKOro anmnapara, HaXoAserocsi 1aj1eKo



B Kocmoce, 3a mpeaenamm 3emuoii atmocdepbl. U3 Toukm ¢ moBepxHocTH 3eMun
nochLIaeTcss MOIHBIA curHajg. OH, oTpa3suBIIMCH JUO0 OT KOCMHYECKOro anmapara, Jubo
OT KOHKPETHOr0 TO4Ye4YHOro odbexkTa Ha JlyHe uam Mapce, BepHéTcs oopaTHo. IIpuémMHuK,
KOTOPBIi OyJdeT ero NpPHHMMATh, pacHoJaraerci B MeCTe, 4YTO COOTBETCTBYeT 2-M
ycaoBusiM. Bo-nepBbix, OH Bpamjaercs ¢ nopepxHocToio Hameil Ilnaners! Bokpyr Eé ocu co
CKOPOCTHIO He MeHee 250 M/cek (:kesaTeabHO). Bo-BTOPBIX, NPHEMHHMK YI00HO pPacnosioKeH
JJISl pac4éTOB NMPH BpAaLlleHNH N0 HANPABJIEHNIO K KOCMHUYeCKOMY 00beKTY M OT Hero.
PaccmorpuM nmoapoGHo xoa nposeaeHus 3KkcnepuMenTa. Ero Hayano ¢puxcupyercs
B IBYX MeCTaX: B TOYKe 3aIlyCKa U Ha IPUEMHHUKE - M 110 BpPEMEHH, M 110 HX PaCIOJI0KeHUI0
B KOCMH4YecKoM mpocTpaHcTBe. Bpems nokxHo 06T COBEPIIEHHO cunxponno. Xors
BO3MOKHO BCE ceJaTh W HA oAHOM ammaparte. CkopocTh BpamieHusi H moJjéra 3emiau B
KocMoce HUKaK He BJIHsSIET HA CKOPOCTH CBEPXMAJIBIX BOJIH, 4To paBHa 300000 xm/cek (s1
OKpYIJuJ eé 1iis ynoocTBa pacuéron). Ho ckopocTh HANPaBJIeHHBIX BOJIH M0 OTHOIIEHUIO K
BbIOpaHHOMY 00BeKTy cocTaBisieT CtV (B 3aBHCHMOCTH OT €ro pacrnojo:KeHHs), XOTH
CTOPOHHUKHN JWHmMTeHHa OyIyT HacTauBaThb Ha mokasarteae C. B nmamem npumepe V -
CKOPOCTh BBIOPAHHOI0 TOYEYHOT0 00beKTAa MO OTHOWIEHHI0 K 3GUPHOH CcTpyKType (K
Bcesiennoii) mo npsimoii k 3emJie. PaccTosiHue 10 Hero 3aBHCUT OT €ro Pacrnojio:KeHus, HO
31ech OCTAHOBUMCS Ha nudpe B 60 MULINOHOB KMIOMeTPOB. S B35l 3TOT mpumMep AJst
Jyyuieid HarJasigHocTH. /laHHoe paccTosiHue 1aét HaM npudausuTeabHo 200 cekyHa moJiéra
BOJIH B OJHY CTOpPOHY. B 3aBHMcHMMOCTH OT IBHMKeHHMs 00BEKTa MO OTHOLIEHHIO K 3emJe
TOYHOE Bpemsi, korjga nocJJaHHbIe BOJHBI €r0 JOCTUTHYT, OyAeT MOYTH BO BCeX CJAYyYasx
OTJIMYATBLCS U APYT OT APYyra, H OT BpeMeHH, PacCYUThIBAEMOro Ajs ckopoctu C.
Heo0x0a1uMo0 mocTapaTbesi NpU BHIOOPE TOYEYHOTO0 00bEKTa H BpeMeHH, YTOObI P
BO3BPAaTHOM JBHKEHMH M BOJIHOBOI curHai, u 3emuoi Illap aBuranucns HaBcTpewy Apyr
apyry. Toraa ckopocTh BpaleHHsi IPHEMHUKA HA 3eMHOH moBepxHocTH (xomyctum, 300
M/CeK) CJIO0KHMTCA cO CKOpocThio moJiéta 3emau B Kocmoce mo mpsimoii, HanpaBieHHOH K
BbIOpaHHOMY 00beKkTy. Ilpu pacuérax, ucnoab3ys Jumb ckopoctb C, Mbl moay4yaem 400
CeKyH/ I0JIéTa BOJH B 00meM (Tyda W 00paTHO) M onpeneléHHOE IOJIOKEHHME 3eMHOM
noBepxHoctu B Kocmoce B MOMeHT uX ¢uUKcanuu, HO JUIIb TeopeTHudecku. Pacuérsi
CTOPOHHUKOB T€OPHH OTHOCUTEJBLHOCTH (B YHPOLIEHHOM BHJIe) cJeAylolue: BpeMsl BOJIHBI
TyAa U o0paTHO yMHo:kaeTcs Ha 300000 km/cek M MOTy4YeHHBIN pe3yabTaT JeJuTcs Ha 2.
Ho B peanbHOM Mupe Bcé npoucxoaut no-apyromy. CKopocTh BOJIH IIPH MX MOJETE
K 00bekTy Oyaer C£V, Ho, nmpeamoJiokum xyaummii Bapuant, C-V. Ilpu Bo3Bpate uX
CKOpPOCTH (M0 OTHOLIEHUI0 K MpuéMHUKY Ha 3emJe) craHer C+V1+300 m/cek, rae V1 -
ckopocthb 3emHoro lllapa no HanpapaeHHI0 K BEIOpaHHOI NJ1aHeTe 0e3 yuéTa ckopocTH Ero
Bpamenusi (300 m/cex). s mpocToThl pacyéroB aomycTuM, 4To V=V1. OueBuaHO: 3eMJis
U npuéMHUK Ha E€ nosepxHocTu Bcé BpeMs 10JIETAa BOJIHBI ABUTAJNCH 110 HANIPABJICHUIO K
BbIOpaHHOMY 00BbeKTy-oTpakaTea10. CiiefoBaTebHO, CKOPOCTh BOJIHBI BCé BpeMsl M0JIETa
K NPUEMHHUKY, OKpyriénHo, oyner C+300 m/cex. 'opopsi ApyrumMu cJIOBaMH, ¢ MOMEHTa
NMycKa /10 BCTPe4YM ¢ BHIOPAaHHBIM 00BEKTOM caMa BOJIHA OyAeT ABUraThbesl €0 cKopocTbio C
U OJHOBPEMEHHO OT Heé OTpa)kaTelb €O CKOPOCTHI0O V cTaHeT yaaaatbeda. U 3emus c
MOMEHTAa 3aIyCKa BOJIHBI 10 eé (PMKCHPOBAHHOIO BO3BpPATA MNpeEOA0JIeeT PacCTOSHHE CO
ckopocThio V1. TakuMm 00pa3oM, TOIbKO 3a CYET CKOPOCTH NPUEMHHUKA NPH BpPALLEHUM
Hamed IlnaHeTsl MBI MoOJyYuM pasHuly - 0Oojee 120 KHIOMETPOB OT PpacyéTroB c
ucnoJjb3oBanreM Jumb C. Ilpu Gosee 61aronpusiTHOM MOJIOKEHHUM TUIaHeT Pa3sHUIA OyeT
emé ooabine. U ckopocTh BO3BPANIEHHOr0 cUrHaIa okakeTcs Boime 300000 km/cek.
OnHaKo0 CTOPOHHMKHM OJWHINTEHHA CKAaXyT, YTO BO BpeMsi NMPOBeIEHHUsI ONbITA
Me:xay 3Jemuiéii m o0bekTOM PpaccTrosiHue OblL10 Ha 60 kuiaomerpoB Oosibmie. U jpuis
ONpPOBepP:KeHNs X CJIOB HYKHA BTOPas 4acTh IKCIIePHMEHTa, KOria npu odopore 3emMJu Ha
180 rpaaycoB MbI mpoBeAéM MOBTOPHLIN ONbIT. 1 moayyuMm y:ke Apyrue Ioka3aTesH,
NMOCKOJbKY NMPH BO3BPallleHUH CUTHAJIA NMPUEMHHK Oy/AeT BpalIaThCsl B MPOTHBOMOJIOKHOM



HAINIPABJIEHUIO OT BHIOPAHHOIO oTpaskaress. 1 MpocToThI pac4éTos, fomycTum, V=V1. B
JaHHOM cJy4ae Mbl CHOBa MOJY4YMM pasHuuy - OoJiee 120 KWJIOMeTpPOB OT pacyéroB ¢
HCIOoJb30BanueM Julb C, HO B CTOPOHY YMeHbIIeHUs. 31ech CKOPOCTh BO3BPAIIEHHOI0
curaja oxaxercss Menbme 300000 xm/cek. U Temeps CTOPOHHMKAM TeOpPHH
ornocuteasnoctn NMPUJIETCS npusHath, 4To JHG0 0GBEKTHI IBHrAIOTCH PHIBKAMH
(aBHBIH Open), aAub0 nokTpuHA JiiHmTeiiHa omubouyHa. IloguépkuBarw HeOOXOAMMOCTH
€031aTh 0JIArONPHUSITHBIE YCJIOBHUS AJI MPOBEAeHUS] TAKOI0 IKCIIEPUMEHTa B 000HX ciIydasx
B CMbIC/JIe PACIHOJIOKEHUS] NPUEMHHKA M o0bekTa-oTpaxkareas. M BaxHa TOYHOCTH
HU3MepeHHs1 BpeMeHH MeKAY ONbITAMMU.

Ha sayHHOHl NOBepXHOCTH HaxoAsATcs JiasepHble peduexkrTopbl. CiaegoBaTesbHO,
BO3MOKHO NPUMEHHUTb MOIIHBIN Ja3zep. i o0ecnedeHHs] YHCTOTHI JKCHEPUMEHTOB
He00X0IMMO BBINOJHUTH OTHPABKY HECKOJbKHMX CUTHAI0B noapsa yepe3 OUEHD Touno
BbIBEPEHHbIE NEePHOALI U B MEPBOM, U BO BTOPOM Mo0JI0KeHUH npuémunka. Ha ux pasHune
MBI TAKKe CMOKeM /I0KAa3aTh OIMO0YHOCTH TEOPHH OTHOCUTeJIbHOCTH. Ho BO Beex cayyasax
He00X0AMMO 00eCIIeYUTh COBEPIICHHYI0 TOYHOCTh U YHCTOTY ONBITA.

Bo3mo:kHO, pe3yabTaThl MO0 TAKHM 3KCIIEPUMEHTaM y:Ke UMelTcsl. B yacTHocTH, ¥
IMaBna Kapasauna B craThe ''Paamonoxkanum BeHepnl HM 3Be3Hble BOIHBI" ecTh
ciaenyomme (paKkThl, KOTOPbIE S NPUBEAY A0CJI0BHO. ""AMepukaHen b. k. Yoaiaec B 1969
rony B crarbe ''PagapHasi mpoBepka OTHOCHTEJbHOH CKOPOCTH CBeTa B HpOCTpaHcTBe'
NpoBeJl aHAJIU3 BOCHMH pagapHbIX HaOawaenuil Benepbl, omy0jaukoBanHbix B 1961 r.
AHaau3 y0eauJ1 ero B TOM, 4YTO CKOPOCTh paauoJy4ya (BONpeKH TeOPHH OTHOCUTEJIbHOCTH)
ajJredpanyecKu CKJIAIbIBAeTCsA CO CKOPOCThIO BpaleHusi 3emiu. B mocienyiomem y Hero
BO3HHUKJIM MPOOJIeMbl ¢ My0JHKAINAeil MAaTepHaIoB MO 3TOH Teme. YoJulec MOJaraer, 4ro
Munucreperso o6oponsl CIHIA cumTaer mpaBuio ciaoxkeHuss ckopocreid C+V ocobo
CeKpPeTHBIM NPaBUJIoM. B BO3MOKHBIX ''3Be31HBIX BOIHAX' NMpenMyIecTBO OyAeT HMeThb Ta
CTOPOHA, KOTOPasi 3HAET UCTHHHBIE MPABUJIA CJI0KEHHUS CKOpocTe."

A

Al

Bo BTOpoM »J3kcnmepuMmeHTe Ha paccrossnun 30  KHIOMeTpOB OT Ja3epa
YCTAHABJIMBAETCS BPAIIAIOIINICA FOPU30HTAJBLHO NpuéMHUK. O0a MecTa BBIOHpAIOTCA ¢
Y4€TOM OTCYTCTBUSI B HUX BUOpanuii. JIazep pacnoJsiaraercsi Ha BO3BbIIIEHHOCTH, H €ro Jy4
pasaensierca Ha 2 nyuka. IlepBblii JIyy HampaBjsieTcsi HAa Ty CTOPOHY NPMEMHMKA, YTO
BPALLAETCS B €r0 HANPAaBJIEHUH. A BTOPOH - K APYroil CTOpoOHe NPUEMHHMKA, YTO BPALIAETCS
B IIPOTMBOINOJIOKHYI0 CTOPOHY. B omnbiTe MCHo/b3ylOTCsE (POTO3JIEMEHThI, KOTOpPbIe JU00
YCTAHABJMBAIOTCA € 2-X CTOPOH OT NpUEMHHUKA, Ju00 HA HéM BpamawTtcsd. CkopocThb



BpallleHusl NPUEMHUKA (KaK U (POTO3JIEMEHTOB) 0JI:kHA ObITH BHICOKOI. B mepBom ciyuae
HAa NpUEMHUKE YCTAHABJMBAIOTCA 3€pPKaja, KOTOpble OTPAaKAOT Ja3epHble JYy4YH Ha
(orornementsl. IlocienHue He BpalalOTCeA M 3aKpenJieHbl cO00KY OT NPUEMHMKA CIVIOIIHOM
NOJI0CO¥ (JTMHMel) M0 HANPABJIEHMIO K Jiazepy. B Takom BapuaHTe nmpoxogumoe Jiy4amMmu Bceé
PACCTOsIHHE He CTOJIb BasKHAs NMPO006JIeMa, MOCKOJIBKY 3/1eCh I0IYCTHMBI IIOTPELIHOCTH /1axe
B IpeAenax 1eCATKOB CAHTHMETPOB. JTHM NOIPEIIHOCTH HA YHUCTOTY JIKCIEPHMMEHTa He
BJIUAIOT. OHAKO HYKHA COBepIIEHHAasi TOYHOCTh NMPHU MOCTYIUIEHUH Jy4eil Ha 3epkajia U
Ha ¢orodreMeHThl. Ciie10BaTeIbHO, OTPOMHYI0 3HAYNMOCTH NPUOOPETAIT (POTOIIEMEHTHI
U HUX KOMIIOHOBKAa ¢ 3epkajamMu. O4YeHb BaKHAa M TOYHOCTh (UKCHPOBAHMA IIEPBOIO
MONAaAaHus JIy4yeil Ha (POTO3JIEMEHTHI.

IIpu ckopoctn Bpamenus 3epkaJj 200 m/cek (720 km/4ac) u npu paccrosuun B 30
kujoMmeTrpoB Mbl IIOJITYUUM pa3uuny B ckopocTH BO Beex cayuasix! Ilpu aBuxeHuu
3epKaJjia K Jja3epy Jyd nomajaetr Ha GoTo3d1eMeHT MOYTH HA 2 caHTHUMeTpa OJInxKe, YeM NpPu
cxopoct B 300000000 m/cek - 31ech U Aajiee s OKPYIJIMJ CKOPOCTH CBeTa JJIsl MPOCTOTHI.
IIpu ABMAKEeHHUM 3epKajia OT Jiazepa Jyd nonajgaer Ha GoTodJ1eMeHT NMOYTH Ha 2 CAHTHMeTpa
aanbuie, yem npu ckopoctd B 300000000 m/cex. IloaTomy pa3Huma B paccrossHum L,
KOTOpoe OyAyT NMpPOXOAMTh 3epkajga wiau ¢otodjieMeHThl A U Al (Ha pucyHKe Bbllle) C
MOMEHTA IyCKa Jy4ya, OyaeT moutu Ha 4 caHTUMeTpa 0ojblle, YeM NPH MCIOJIb30BAHMU
npuHaToi ckopoctu C. XoTsi BO BCeX IKCIEPHUMEHTAX pe3yJbTATOB, CBA3AHHBIX CO
ckopocthio C, BooOme He okaxkercsi! B MoMeHT 3amycka Jasepa JIMHHMSA PAacloJIOMKeHUS
3epkajg Mian (oTo3jIeMeHTOB A-Al 0JKHA HAXOOUTHCS NMPAKTHYECKH NMEPNeHIUKYJIAPHO
JABUKEHMIO JIy4ei, T.e. 3aHMMATh Jy4lliee I0JI0KeHHe I pacu€éToB.

H3-3a TeXHUYECKHX CJI0KHOCTEl 51 NMPUBEJ B KavecTBe MpeNiaraeMoro omnbiTa
HMEeHHO Takoli BapuaHT. MOXKHO HCHOJIb30BaTh (OTO3JIEMEHThI, 3aKpelJIEHHbIe
HemocpeACTBeHHO Ha mnpuéMHuke. Ho Torma ombeIT ycJaokHHTCA. A B NpelIOKeHHOM
BapHaHTe MOKHO JOOUTHCSl pacnoJiokeHUsi 3epkaj A-Al nepneHAUKYJSIPHO TBHKEHHIO
Jiyyeili B MOMEHT 3amyCKH Jia3epa ONMbITHOM NMYTEM, MCIOJIb3ys O00KOBbIe (POTO3JIEMEHTHI.
Boabmoe 3HaYeHne UMeeT PABHOMEPHOCTh BPAICHHMS W, COOTBETCTBEHHO, ¢¢ HACTpONKAa.
IIo cymecTBy BO Becex NpedjaraeMbIX JKCIEPHMEHTaxX (B TOM 4HCIe ¢ KOCMHYECKHMH
o0bexTtamu) mn3Mmepsiercas uMeHHo PA3HMIIA. Kak pa3 eé u HeoO0XoauMO H3MEpPUTH
COBEPHIEHHO To4Ho. /I)11 YMCTOTHI 3KCIIePUMEHTAa B 000X BAPMAHTAX BTOPOI0 ONbITA
cJIelyeT YBeJIMYUTh PAcCTOSIHHE M CKOPOCTh BpalleHusl NpuéMHNKA. X0Ts, BO3MOXKHO, €CTh
U IpyIrue BepCcuM 3aiyMaHHOro?

Bo3MoxkeH M Takoii BapHAHT IEPBOro JKcnepuMeHTa. Mcmouab3yrorcs
OJHOBPEMEHHO 2 TMNPHEMHUKA, PAaCNOJ0KeHHBIX B MOMEHT mNpHéMa CHTHAJIOB B
NPOTHBOMOJIOKHBIX MecTax Hameil Ilmanernl. OguH Bpamaercss ¢ 3emJiéii HaBcTpedy
BO3BPaIIEHHOMY CUTHAJy, a Jpyroii - or Hero. I B gaHHOM cJjydyae Mbl TNOJY4YUM
pe3yJbTaThl, B KOTOpPbIX ckopocTH C He Oyaer. XoTes0ch ObI NPOBECTH 3aIJIAHUPOBAHHBIE
(KU3HEHHO Heo0xoauMble!) 3kciepuMeHTHI B KOPOTKHIA CPOK.

Cxopee Bcero, MMEHHO OT 3THX OMNBITOB 3aBUCUT Oyayllee 4yejoBe4ecTBa M JUYHO
Bame! be3 ux npopeenus y4éHbIM ¢ NPOCTHIMU BelllaMU He Pa3o0dpaThcsl - HACTOJIBKO OHU
cjgadbl B Jioru4eckoM cMmbiciae! Yem ObicTpeil Mbl HX NpoBeaéM, TeM ObICTpee peaibHO
npousoiinyr OI'POMHBIE nogoxurenbnbie nepemennl Aass KAKIOI'O B3pociaoro u
pedénka 3emn!

IloBTOpIO: pe3ynbTaThl 3aNJAHHPOBAHHBIX ONBITOB Yxke H3BecTHbI! Ecam Bbl
COMHeBaeTeCh, TO NPOUYTUTE elé pa3 pasgen '"YOeaurejJbHOe ONpPOBep:KeHHE TEOPHHU
OTHOCHTEJHLHOCTH peajibHoCcThI0" IIpomny moMous ¢ opraHu3aimueil 3xcnepumMeHToB. ['ne B
Poccum MOKHO NpoOBecTH TaKue ONBITHI 0e3 3agep:kku? KrTo roros yyacreoBarb B HHUX?
Bomnpocsl k Bam, nparounennsnii ynrareas. U cam 1 0yny OUEHb akTnBHO 3aHMMAThCS
peleHreM 3THX BONPOCOB.

MHeHMsT MOHX OIINOHEHTOB: (PM3MKOB M ACTPOHOMOB. B jaydmem ciy4ae, HX



BO3pa’keHHeM M0 MOBOAY Pe3yJbTATOB MOHWX 3aIUVIAHNPOBAHHBIX 3KCIEPHMEHTOB CJYKHT
apryMeHT O TOM, 4YTO ONbITHI ¢ aBuraommumcsa ucroununkom u HEITIOJABHUKHBIM
npuémMaukom Yy:xe mnposoauiaucs. Ho s HE coOuparoch ocnapuBaTh pe3yjbTaThl Tex
ONbITOB. B Takol cTpyKType OHM 3aKOHOMepHBbI! ONHAKO W MOHM pacuyéThl B NEePBOi I1aBe
ABCOJIIOTHO Bepusbl! Hano Buaers pasauny mexay onbitamu ¢ HEITOJABUKHBIM u
ABUTAIOIIIUMCS npuéMHMKOM, H MOHMMATh, MOYeMYy 3Ta pa3Huna cymecrByer. Kak
pa3 ¢ IBUT'AIOIIIUMCSI B atmMocepe npuémankom 3xcnepuMedTsl HE nposoanincs! B
JaHHOM cJIy4ae y HAc IpocTasl JIOTHYecKasl 3aJa4vkKa, KOTOpasli pelaercss MeTOoA0M
HCKJIIOYEeHHA. JKCIIEPUMEHTHI ¢ HEMOABUKHBIM NMPHEMHHKOM BePHBI, KAK U MOH Pac4YéThl.
CienoBatelbHO, B ONbITe ¢ NMPUEMHUKOM, KOTOPBIH JBHraercsi B aTrmocdepe, Teopus
oTHocuTeabHOcTH rapantupoBanHo OIIPOBEPTAETCSHA! 3Orto JOKA3BIBAETCA
peajbHOCThIO! IIpH 0TKa3e CUUTATLCS € HEI0 MbI I10JIy4aeM HeBO3MOKHOe IPOTHBOpeyHe!

Emé pa3 o6pamaio Bame BHMMaHuWe Ha TO, 4YTO Pe3yJabTaThl ONBITOB C
JBUTAIOIIMMCS HCTOYHUKOM H ONbITOB ¢ ABuramommumces npuémunkom CYLHIECTBEHHO
pasimuaorcs. Heab3si pe3yJbTaThl NMEepBOro NEPeHOCHTh Ha BTOPOi, YeM 3aHHMAaIOTCS
yuénnblie. be3 npeyBennuenusi, y Bac ectb PEAJIBHAS Bo3Mo:kHOCTH caesaTh cede UM B
o4eHb KopoTkuii cpok! Ho Bam caeayer moroponurhcest! Ilpurnamaro k corpyiHnyecTny!

HMMeHHO 3TH ONBITHI M €CTh NepBoOe 3BCHO B LENMO4YKe MPeICTOSIHNX HeBePOATHBIX
coObITHii. Ilo3TOMY Tak Ba:KHO 1JIsl YeJI0BeYeCTBAa NIPOBECTH X KAK MO:KHO ckopeii! S emé
pa3 Noa4€épKUBalo0, YTO MPerpagoil Ha MyTH MOSIBJIEHHS HAYK CJYKaT 2 00CTOATeJbCTBA.
Bo-nepBBIX, TeopHsi OTHOCHUTEJBHOCTH. Bo-BTOpBIX, HapylmieHWe 3aKOHA JIOTHKH:
NpeBpalleHne YaCTHOr O cjiyyasi B o0uee npasuio, koraa TOJIBKO pe3yabrarsl OnbITOB €
ABUTAKOIMMCA MCTOYHMKOM M HENOABMKHBIM NPUEMHHMKOM OepyTcsl 3a J0Ka3aTe/bCTBA.
Takas ’ke cHTyalusl U ¢ TAK Ha3bIBAeMbIM 3aKOHOM COXpPAHEHHUsI Beca.

OO0cy:xaeHne ONBITOB HA 4-i cTpaHMIe caliTa www.e-vd.ru - npuriamar.

I'naBa 6
KTO ynpaBJmeT nJ]aHeTaMH )/ | llpyrl/lMPl KOCMHUYEeCKHMHU Oﬁ'beKTaMl/l

JBurath kocMuuyeckue teja B CosiHeuHoii cucreMe bor ceiiuac He B COCTOSIHUM
naxe Teoperudecku. CienoBaTeJbHO, €IMHCTBEHHBIMM KAHIMIATAMU MOTYT OBbITh
HCKJIOYHUTEJBLHO Te€, 4YTO HAXOAATCS BHYTPH HuX. HMeHHO aAJs pa3syma, KOTOPbIH
npedbIBaeT B KAKA0OM KOCMHYECKOM TeJjie, OHO U MpeAcTaBJ/sieT HeHHocTb. KocMuueckue
TeJa CO3JAaI0TCH W YNPABJSIIOTCS CYIIECTBAMH, KOTOPbIe HAXOAATCSI BHYTPH HHX - KakK
ayumm. Hudero apyroro npoucxoauthb He MoxkeT. be3 BapuaHTOB, ecjiM MOAYMATh!

IIpu BHUMATEJHLHOM aHAJM3€e ABUKEHUI KOCMUYECKHUX TeJl Be3/le 00HAPYKUBAIOTCS
OJTHH M T€ Ke 3aKOHOMepPHOCTH. Bo Bcex ciyuasix, a UX BeJHKOe MHOKeCTBO, Mbl HMeeM
HCKJIIOYHTEIbHO B3aMMO3aBHCHMbIe MaTeMaTH4YecKUe BeJU4YuHbI. B HUX pacuéThbl Bceraa
cleJaHbl, MCXOAS W3 ONTHUMAJBLHOIO BAPHAHTA: pa3Mepbl M CKOPOCTH KOCMHYECKHX
00bEKTOB, PACCTOSIHUSI MEKAY HUMHU, reOMeTpUsl BPAIEHUSI, HAKJIOHA M BEKTOPOB CHUJI
JAaBjeHUs 3(UPHOT0 NPOCTPAHCTBA, KOMIEHCAUMSA CHJI JABJIEHHs, KOPPEKTHPOBKa ¢
Y46TOM MPOUCXOASIIIUX U3MEHEHUiI U HEOTHOPOIAHOCTH Teja... [Ipuuém KoppeKTHpPOBKA B
JBM:KEHMH KOCMHMYECKHMX TeJl HACTOJbKO COBepPLIEHHAsSl, MHOIOIPAHHASI W HePeAKo
NMOBCEAHEBHASl, YTO MOJHOE OTCYTCTBHE MHTEpeca aCTPOHOMOB K TAKHM PacyéTaM MpocTo
nopaxaetr. Toabko B ogHol cBsizke 3eMusi-JIyHa 00/blIOe KOJIUYECTBO HEBEPOSTHOCTEIN,
KOTOpbIe CBHAETEIbCTBYIOT 00 MX pa3yMHOM mnosiBjieHuud. OHH OyKBajJbHO TOBOPAT, UTO
SIBJISAIIOTCS MOJACKa3KkaMu, caeqaHHbiMu Co3natenssmu 3emun u Jlynsl ais dwoaeii. B rnase
""MbI He 01HU BO BceesieHHOM!" 51 0CTAaHOB/IIOCH HA HEKOTOPBIX U3 HUX.

U Be3ne, OykBajbHO Ha KaxaoM mary B KocMoce Macca 10ka3aTeibCTB 0 pa3yMHOM


http://www.e-vd.ru/

ABUW/KEHMH Ka:KI0ro KocMu4eckoro tejga. Ho y mpencraBureneii Haykm skeJaHusi IyMaThb
NMPaKTHYeCKH HeT. A B cylllecTBYIOLIeH cuTyanuu Ha 3emJie 1Jisl TOro, YTOObI MOHATH CYTh
SIBJIEHMIi, MaJ0 JKeJaHHsl - ero Heo0X0AMMO NepeBOAUTH B cTpemjeHue. HexoTropsblie
(HanbGosee yMHbIe) acTpOHOMBI roBopAT U MUIyT OYEHD aprymeHTHPOBAaHHO 0 pa3yMHOM
ABU/KEHMH KOCMHYECKHMX TeJ, OJAHAKO a0cCOoJI0THOe OOJbIIMHCTBO HX KOJUIEr He
BOCIIPHHUMAIOT TaKkne padoThl Bcepbeés.

A emé pa3 oOpamar Bame BHHMaHMe Ha HeAONMYCTHMOCTh HEBO3MOXKHBIX
nporusopeunii. X nmpegocraroyHo B HayKax, KOTOpble peaJlbHO MMM He siBJsAOTCcH! B
Moeii paGore Takux nporuBopeumii Her! Ho oHM mnosiBATCHA, ecJU He NPHUHATH Te
NMOJI0KeHNs, 4T0 Bl npousn Beime. Ilpomy Bac: HaunHaiiTe AyMaTh JIOTHYHO!

BEJIMYAMWIIIASI TAMHA, Hen3BecTHas YeJoBedecTBY!

Hackoabko Bam sicHo, uyTo bor aeiicTBUTENbHO ecTh, H OH He MOKET € JIOALMH
o0marbea?! IlonaTHel U ocHoBaHusi, kKoTopble SACTABJIAIOT cumraTts HaxoxaeHHue
Pazyma B ka:xkgom kocmudeckom Teie OBA3ZATEJ/IBHBIM ¢aktom?! Eciim "Het", TO Bam
cjieayeT XOpouIo MOAYMATh U, BEPOSITHO, ellé pa3 NPouYnTATh NPeAbIAYIINA MaTepuaJl.

Bo BcenenHnoii, koTopas npeacTaBiaseT co00i cBepXynpyryio 3QUpHYIO CTPYKTYPY,
atompl HE MOI'YT nosButhest camu mo cebe. [last mx co3panus TpeOylOTCS yCHJIHSI
PA3BYMA! Te Hejenble uaew, rie pacnMchbiBAOTCH ''HayuyHble' KapTHHbI NOSIBJICHHS
IUIAaHeT W 3aposkaeHust ku3Hu Ha 3emuie, He uMeloT HUKAKOI'O oTHomennss k Hayke!
IlocTapaiiTech mpencTaBuTh peaibHOcTb. U ToabKO ¢ Hew padoraiite. Cama 3¢upHas
cTpykrypa packadyarb cooctBeHHble CBEPXYIIPYI'ME nutn 10 amniuryasl aromos HE
moxer. ITostomy mbi mveem EJWHCTBEHHDBIVM Bapuant: Bce KoCMHuYecKHe Tesa
co3nansl PA3YMOM, kotopseiii Haxoautrcsa BHYTpu Hux! Ilpm oTkase or agaHHOro
nojo:xxenns Mol noaxydaem HEBO3MOKHOE nporusopeune u I'JIYIIOCTb!

Takum o0Opa3zom, 3emuass Cucrema BKJIIOYaeT B ce0si He TOJbKO 3eMJII0 U €€
H3BECTHBIX HaM oOuTarteseii! 31ech nMeeTcs emé psaa orpoMHbIX cymecTB! U o HUX Jd0au
HHUYEI'O ne 3nawoT! Ilopa BceM Ham nmo3HakoMurtbesi ¢ Cosnaresnsimu Hameil Ilinaners,
npeosiBaomumMu BHYTpH Heé, u ¢ 1Byms 37100HBIMH JyXaMH-TIApa3UTaMHi, 00BHBAIOIIMMH,
KaK Kpbu1aThlii 3Meii KeTnaibkoaTiab, cMepTeibHOI ynaBkoil 3emutio ceepxy. U B budauu
TOBOPUTCHA O CAMOM XMTPOM M KOBapHOM 3Bepe - KpbLIaToM 3Mee. Bo Bcex mogoO0HbIX
clIydasix KpPbUIbSI M HEpPeAKO TMIaHTCKHE pa3Mepbl YKa3bIBalOT HA MECTOHAXOKIACHHUe
3J1eHIINX BParoB 4eJj0BeYeCTBAa - BBICOKO OT 3eMHOH mnoBepxHocTu. MMeHHO OHM B
JAPEBHOCTH He3PMMbIM BO3JelicTBHEM (T.e. MOCPEICTBOM JI0Jei) YHMYTOKUIMN pail, KAKUM
sIBJIsIJIACh B Te BpeMeHa Hama [lnanera. A B npounecce JJINTEJbHOT0 BpeMeHH CTAPaHUAMH
HEBHJUMBIX [IJIa3y [AYXOB-BBIPOJKOB MCTHHHBIC 3HAHUA JH00 HCYe3TH, JHOO CTATH
MH(paMH, HHOCKA3aTeJIbHBIMU HCTOPUSIMH, CKA3KAMHU...

Bcest neHTpanbHasi M cpeAHsIS YacTh BHYTPH 3eMJIH SIBJIsSIeTCS MeCTOM NpeObIBaHMUs
eé¢ Cosmareseil. OHHM cymecTBYIOT B BHAE AYII, KOTOpble OTJIHYAIOTCA OT HAIIMX
(yesioBeueckux) pasmepamu. Teopubl Hamei IliaHeTbl HUYEro NPOU3HECEHHOIO BCJIYX He
CJABIIIAT U B HCNOBeISIX U MOJIMTBAX, MATKO roBops, He Hy:xkaaoTcs. IM He HOCTYNHBI
MBICJIM M BHYTPeHHHE IPOLecchl YeaoBeKka U ApYyrux cymecrs. Co3naresieil 3eMian MoxeT
OBITh U ABOE-TPOE, H HECKOJIbKO JeCATKOB. OHM CyIIECTBYIOT COBMECTHO MUJUINAP/IBI JIeT
BHyTpu Ilnanersl. Kpome HuXx B eé riayOuHe HaxoauTc O00JblIOE KOJIUYECTBO
ThICSIYeJEeTHUX Iyll, B TOM 4HcJie ObIBIIMX JIIOJeH-THTAHTOB.

BonHbl padyma mo CTpPOECHHMIO, CBOIICTBAM W pa3MepaM y BceX OJMHAKOBBI W
SIBJSIIOTCS OJHOBPEMEHHO U AylIoil. MHorue co3garean KOCMHYeCKHX 00beKTOB OTPOMHBI.
IMoyemy xe HaM a0COJIIOTHO HHYEro He M3BECTHO O CYILIeCTBOBAHHMM Jpyroro pasyma?!
O4eBHIHO, YTO JIOAAM KTO-TO 0YeHb CHJIBHO MemaeT W BpeauT! Co3ngatenn 3eMiIn Takoro



cleJiaTb He MOTYT (PM3MYEeCKHM - OHHM HaxoasATcs mod Hamu. BoszgelictBume orpomHoro
CyliecTBa Ha MHOKeCTBO JII0/ieii 0JHOBPEMEHHO MOKeT NMPOUCXOAUTH TOJBLKO CBepXy, I/e
co3naTesieil 3eMJIM HeT U He MOXKeT ObITh.

Ho Bce Hamm peJIMrHM M 3HAHHWS HaleJdeHbI Ha JBMJKeHHe Iyl BBepx, B ''ApCTBO
HeOecHoe". OagHako 0e3 aTOMHOH CTPYKTYpPbl [JylIa CYLWIECTBOBaTb He MOKeT.
CienoBaTebHO, BCE, YTO HALleJMBAeT JI0Aeill Ha JIBM)KeHHe MX AYLI BBepX, fBJfeTCHd MO
CYyTH MAaCCOBBIMHM YOMiiCTBAMHM WJIHM COy4YacTHeM B MaccoBbIX yOmiicTBax. CylecTBa,
3JI03KMBIIME B 4YeJIOBeYeCKHe TO0JI0Bbl TaKHe 3HAHMS, ecThb YOuiubl, Bbipoaku. Ho
0YeBU/HO, YTO TaKOe MOJIOKeHHe HUX yCcTpaumBaeT 0oJiblle BCero. A BbIIAKT OHU cedsl 3a
Bora, T.e. ABIAIOTCA 3aBeJOMO el W BepPOJIOMHBIMHM MOIICHHUKaMH. MBI MMeeM J1eJIo ¢
HEeBHIUMBIMHU TyXaMHu-yOUHiillaMHu, KOTOpble HaxoasTcs: BBepxy. Ho Besikomy HOpMaJibHOMY
cymectBsy TaMm HE BBIZJKUTD. 3naunT, BIPOAKH CYIIECTBYIOT HEe B aTOMHOIi CTPyKTYype.
Onu 001a1210T TOHKOMATepPUHATbHON (HEBUAUMOM YesioBeYeCKOMY I1a3y) IJIOThI0O U3 BOJH
OTPHULATEJBHBIX 3MONLUHA, TMO3TOMY JIIOAM W HAIIW AYIIM WM HYKHbI B KadecTBe
HCTOYHMKOB JHepruu. UX miorh - cBepxMaiible BOJIHbI, KOTOpPble MIEHTHYHbI HAIIUM
BOJIHAM OTPHLATEJbHBIX IMOLMIi. B HUX HaX0aUTCHA MX pa3yM.

dymaro, uto y Bac mocie mpouteHusi mocjegHero ad3zana BO3ZHUKJIM BOIPOCHI.
IMoyeMy aymia He MOKET CyLIeCTBOBATH 0e3 aTOMHOI cTPYKTYpbI? Jle10 B TOM, YTO BOJIHBI
aymm (pasyma) ouyeHb Majbl. A B Kocmoce orpoMHoe KOJIM4eCTBO BOJIH, HO IJIaBHOE -
TUTAHTCKOE KOJIN4YeCTBO NbLiu. UMeHHO OHA HeCcET c000ii 0YeHb OBICTPYI0 CMePTh J1000i
Aylle - Belb MbI llepeIBUraeMcsl ¢ KOJIOCCAIBHONH CKOPOCThI0. U MOCTOsSIHHOE CTOJIKHOBEHHE
HA TAKOH CKOPOCTH AYyIIH, 0COOCHHO MaJIOH (0e3 AaTOMHOI0 OKPYKEHMs), ¢ MACCOH NBbLIN
Ype3BbIYAliHO OBICTPO 3aKOHYMTCS THOEIBIO. A ¢ JPYroii CKOPOCTHI0O HaAM JIBHTaThCS
HeBO3MOXxkHO. U, ckopee Bcero, aToMHasi CTPYKTypa - HauOoJiee OJaronpMsAiTHAs Jisi
coxpaneHusi BOJH a1y u3-3a HYIECHDBIX 3¢upHbix cBoiicTB. JloraasiBaerech, Kakux?

Ho noyemy nyxu-BbIPpOAKH CYIIECTBYIOT B BOJIHAX OTPUIIATEJIbHBIX IMOLMIi, a He B
yéMm-1o aApyrom? [Lina navaua 3ameuy: kak HOPMAJIBHBIE aynm, oan HE CMOI'JIA BbI
KMTh B BbIIIMHE. A 0JIM3KO K 3€MHOIl MOBEPXHOCTH MM KUTh He MO3BOJMIH Obl elé B
apesnue BpeMena. [103ToMy X ocHOBHOIi pasym Haxoautces Ha OITACHOWM nim naxe HA
CMEPTEJIbHOM nas HopmaabHbIX aym Bbicote. Tak uro ogmosmauno: OCHOBA ux
CyIIeCTBOBAHHUS - He ATOMHasl CTPYKTYypa. XO0Tsl OHM MOTYT CYIIeCTBOBATH U B aTOMHOM
MHpe, HO IIPM YCJI0BHH, YTO B HEM UX npedbiBaHue OyAeT B 0c000ii, 00s13aTeIbHOM I HUX
(xu3HenHo BaxHoii)) OCHOBE! Uto oHa u3 ceds1 npeacraBJisieT, ecJiM OHM BO BCEM, Be3lie U
BCeraa JOMOTaJINCh W JAOMOTalTCsl OTPHIATEeIbHBIX IMOLMII MOCPeICTBOM BO3AelCTBHA,
BEPOJIOMCTBA, ’KeCTOKOCTH M JkHU. U 37ech 0TBeT Toke OHO3HAYHBII!

Takue Ayxu-yomiillbl MOryT CYyILIeCTBOBATb /la’ke HAa OrPOMHOM BbICOTE B CHJLY
HECKOJbKHMX MNPUYUH. Bo-mepBbIX, HX pa3yM mNoaJaep:KkuBaeTcss BUOpPalUAMH BOJIH
OTpHUIATEJBHBIX 3MOLMI, Yero HeT HH Yy OJHOI HOpPMAJIbHOH Aymm. Bo-BTOpbIX, Yy HHX
OrpOMHBIe pa3Mepbl. B-TpeTbuX, OHH HMeKT HeHccAKaeMmble (MOKa!) HCTOYHHKH
NMOCTYIJIEHUS BOJIH OTPMIATEIbHBIX SMOUMIA OT JI0Aell M OT APYrMX KPYNMHBIX cylecTB. B-
YeTBEPTHIX, OHU HCNOJb3YIOT B KayecTBe BPeMEHHBLIX OJOKOB COXpaHeHHSl 4ero-iudo
HY?KHOTO UM T0JIOBBI, IMOIMOHAJIbHBIE HEHTPbI U IyIIH OTPOMHOT0 MHOKeCTBA JIK/Iei.

Camas OaaronpusiTHasi - NOATAs NPUYMHA: OHM O0JIaJAKOT MHOIOLEHTPOBOI
CTPYKTYpPOHi OCHOBHOIO pa3yMa ¢ HIeajJbHOl cHcTeMoOH ero camocoxpaHeHusi. Mbl Bce
uMeeM B TroJioBe (M B JAylle) OAWH COEﬂHHEHHLIﬁ, MOHOJIATHBIN LEeHTP,
0oco3HaBaeMblii HaMH, Kak coOcTBeHHoe "SI". ¥V HuMX - Bcé MHa4ye, MPUYEM C MOMEHTA MX
BO3HHKHOBeHHs1. Takoil  HeBUAUMBIH  IyX-yOuWiilila mosiBJsieTCsl B pe3yabTare
NMOJI0KUTeJbHON nHTeppepennun. Ona Bo3HuKkaeT B MoMeHT BJIM3KOI'O koHTakTa qym,
Haxoasmuxcsas OJHOBPEMEHHO B rHeBHOM, CJ1€3JIUBOM, HCIIyTAHHOM WM B MOJX00HOM
COCTOSIHMH. B 3TOT MUT BOJIHBI OTPULATEJHHBIX IMOLHUI COETUHAIOTCH U YCHIMBAKOTCA - U
NosABJseTC TOHKOMaTepUaabHbIii MOHCTP. B MOMEHT cBoero co3gaHus OH y:ke HAXOAUTCS



B T0JIOBaX M 3MOIMOHAJBHBIX LEHTPaX BceX CONMPHMKOCHYBHIMXCH Ayml. Crnoco0cTByeT ero
NMOSIBJIEHUIO U 3(UPHOE CBOICTBO - CHHXPOHM3AIUsl.

Takue Ayxu-aymery0bl HM3HAYAJIbHO HMEIOT MHOTOLEHTPOBYI0 CTPYKTYpY
OCHOBHOro pasyma. Eciim B OMTBe CTOJIKHYJHMCh B SIPOCTHOH CXBaTKe Ha O4YeHb TECHOM
yuacTtke 200 4esnoBek000e3bsiH, TO Y BO3HHKIIEr0 4yaoBuma nosisujaocb 200 meHTpos,
KOTOpbIe 0co3HAMM ceds1 oquuM cyuiecTBoM. Ilpuuém >t nenTpsl Oblin PA3JIEJIEHBI
He0OJBIIMMH PACCTOSSHMSAMH - BO3HHK, TaK CKa3aTbh, 3Meil ['OpBIHBIY O ABYXCOT rOJIOB.
Toabko B OTIMYMH OT cKa304HOro (!?) cymecrBa 3JI00HBIH MOHCTP OCO3HaBaJ celst
HCKJIIOYHMTEIbHO OJHHM LeJbIM, 2 He MHOXKECTBOM ocobeil. IIo Mepe pa3BHTHA YHCJIO €ro
LHEeHTPOB YBeJIW4YMBaJoch. Bce OHM Yyxke TbIcsiYeqdeTHs] HAXOAATCA HAa HEKOTOPOM
PACCTOSIHUHM JPYr OT Apyra Haja 3emJuiéi, Kyaa AyX-apa3suT NMOJHSUICA B Mpouecce CBOero
yBeqnueHus. B To ke BpeMsl ero cucreMa caMOCOXpPaHEHHUs I03BOJISIET MTHOBEHHO (T.e. €
KO0JI0CCATbHOIl CKOPOCTHIO, KAK BCe CBepXMaJble BOJHBI) COEAUHATH 3TH HEHTPHI B eIMHOE
nesoe. Jlymaro, 4ro B mpounecce 3BOJIONMH 3Ta Mpa3b €03Jaja 00JbIIOe KOJINYECTBO H
CTPaX0BOYHBIX (pPe3epBHBIX) HEHTPOB, BKIKYAs CO3AaBaeMble MMM BPEeMEHHO, 0 4éM Bbl
NMpoYJiM B ONMMCAHMM 4eTBEPTOii mpuuuHbl. Cilen0BaTeJbHO, OHH UMEIOT TepeABUTaeMblii
NOCTOSIHHO  (MOOWJBLHBIIH) pa3sym, cocrosimmii w3 MHOXKECTBA pa3nenénubix
PACCTOSIHUSIMU LIEHTPOB, PACIIOJIOKEHHBIX HAJl Beell moBepXHOCThHIO Hawel [lianersl.

Ilogo6HbIe MOHCTPBI M MOHCTPMKM BO3HUKAKOT MOCTOSIHHO: B KOCSKAX PbI0, Y MYEJ
U MypaBbéB... IMeHHO B coo0miecTBax OHH, KaK M3BECTHO, BeAyT ce0sl KaK eIWHBIH
opranusM. Ho Bce oHU He 00/1a7a10T yMOM. YMHBIe 3100HbIe MOHCTPBI CO3JaI0TCSl AYIIAMH,
00J1212101IMMH Pa3BUTBIM Pa3yMOM.

Tenepb, HaJe0Ch, BaM NMOHATHO, KTO U 3a4eM CKPbLI 3(PMPHYI0 CTPYKTYpPY 4epe3
maccoBoe Bo3aeiicrBue. Unauve aoau, umes HAYUYHOE MUPOBO33PEHMUE, y:xe naBHO
YHHYTOKMJIHA ObI OrPOMHBIX 3JI00HBIX yynoBuml. Ilosy4daercs, 4To Bce TaK Ha3bIBaeMble
HAYKH, PeJUTdM, TPAAWLUMH ¥ MHPOBO33peHHe Jiofeil I1y0oKo BpaskaeOHbI HALIUM 3Ke
uHTepecaM. JLKeHayKka CJAYKUT AyXaM-BbIPOAKAM, CKPbIBasi HCTHHHOE T0JI0KeHHNe Bellleid.
B 3TOM cMBICTIe MeXKAY €10 i peJIMrHAMH OTJIHYNi HeT. PU3MKH U acTPOHOMBI, Kak 1 BCE
penurnosnsie Aestenaud u npeacrasurenu BCEX nyxoBubix Hanpapiaennii HEBOJIBHO B
TOI WJIM UHOM CTeNMeHU COAEeCTBYIOT MacCOBOMY AYyIlleryocTBy.

Takum o00pa3oM, YeaoBe4ecTBO - HUBWIM3ALNMS TOJIYMAPHOHETOK, KOTOpbIe 00
3TOM He 3HAIOT M He YYBCTBYIOT BO31e/iCTBHS ABYX OIPOMHBIX Napa3uToB. OHH ONYyTHIBAIOT
3eMi110 O0YeHb TOHKHMMH HUTSIMH, HeBUAMMBIMH 4YesjoBeueckoMy riasy. O0a BbIpoaka
NapasuTHPYIOT Ha MO3re, padyMe M 3MONMOHAJBLHBIX HEHTPAaX BceX KPYMHBIX CYyIIeCTB,
BKJIIOYAsl KAXKAOr0 4ejioBeka. ICTOYHHK MX CYIIeCTBOBAHHMS — JHEPIrHsi OTPHIATEIbHBIX
IMouMii: 37100b1, HCHABHCTH, CTPaxa, cJ1e3JHBOCTH 110 J11000MY IIOBOAY, HENPUA3HH. ..

Jlronu Moriu 0bl *KUTH BEYHO AYIIAMH U /1a’ke BO3BPALIAThLCA MJIAIEHIAMHU TOcJe
yX0a W3 CTaporo Teja, cOXpaHss MPOILIYI0 MAMATH NMoJHOcThIO. Ho ceifyac Bce aymm
KPYNHBIX CyHIeCTB, BKJIIOYasl JIO/ieil, YHHYTOXKAIOTCH ABYMS OTPOMHBIMH Napa3suTaMHu
cpa3y mocJje TaKk Ha3bIBaeMoii cMepTH. ITOro Mbl He 3HaeM MOTOMY, YTO MPAKTHYECKH Bce
HAIIM 3HAHUS, B TOM YHCJEe - O CTpPOeHMHM MHKpomupa u BcesieHHoil, B TedeHue
ThicaYeaeTull ¢panbcupuuupoBaiuch yyaopumamu. OHM THe3IATCH B roJ10Be KazKI0ro u3
HAC, M3-32 4ero JIIOAU AYMATh BIIOJIHE JIOTHYHO He MOryT. IIpucyTrcTBHe 1yXOB-Iapa3suTOB
HEOCBEAOMJIEHHOMY O HHX 4YeJ0BeKY OOHApPYKHTh OYeHb CJI0KHO M3-3a TOr0, YTO OHH
NMOJIb3YIOTCS ero ke MO3roM, pa3yMoOM M opranamMu 4yBcTB. [lapasuTsl cymiecTByIOT 3a cueT
OTpHLATEJBHBIX dMOLMI Apyrux cymecrtB. I103ToMy MBI 10BOJIBHO 4aCcTO KOH(JIHKTYeM,
BeJeM BOiiHbI, OosieeM... M Bcé mo ux BuHe. OT HMX MOKHO H30ABUTHCH MNPOCTHIMH
aeiicrBusaMu. Ho oHM 101KHBI OBITH HCKJIIOYUTEIBHO OJHOBPEMEHHBIMH ISl BeeX JIIOAeH.
Bcé, uto BbI ceiiuac npo4.in 1 npouTéTe aajee, nokaxkercs crpanabiv. Ho ono HU B UEM
He mnporusopeunt Hameii PEAJIBHOCTHU, PA3ZYMY, JIOTUKE u HAYYHOMY
MUPOBO33PEHUIO. OTcyTcTBHE NPOTUBOPEYHIi - NPU3HAK HCTUHHOCTH.



Haxe ruranrckue aymm moryt co3gaBate UCKIIOUUTEJIBHO cBepxmainsbie
BoJIHbI! UX 3adukcHpoBaTh NPaAKTHYECKH HEBO3MOKHO - 32 PeIKMM HCKJII0YeHHeM, KOraa
OHU HCXOAAT B OrPOMHOM KoauvyecTtBe. Takme (Tak Ha3biBaeMble CTPaHHbIE) BOJHBI,
ucxoasmue or Cosnareneit 3emuan, yuénole 00Hapy:kuBaioT peryasipHo. Ho pazodparscs ¢
HMMH He MOIYT, NOCKOJBKY NPHOOPOB M HMX KOHKPETHOr0 PACNO3HAHMA IOKa He
cylecTByeT, kak u o0mero si3bika. K Tomy ke, pazMep Kajkaoro mocbLiaeMoro 3Haka
OTPOMHBII M U3MepsieTcsl KWJIoMeTpaMu. Takue 3HAKH, COCTOSIIME U3 MacChl CBEPXMAJIBIX
BOJIH, BXOAAT B si3bIK oOmeHusi Mexay Cospgarenssmu Ilinaner. OHu mexay coOoit
o0MeHMBalOTCA UHGopManMeil perysipHo. A 4el0oBeYecKHMil pa3yM B HacTosilllee BpeMsl He
crnocod0eH 00ATHCA MBICJEHHO Ha paccTosHUM. B nJaHHOM HampaB/jeHMH padoTa JMIIb
npeacTtonutT. Xors ¢pusnyeckue 3aKoHbl BeeleHHoil (kak M BO3MOKHOCTH AYII) HO3BOJSIIOT
TaKHe Pa3sroBopbl JIMIIb NPH ONpeAeaéHHBIX yCJI0BUAX. O HUX 4Ye/I0Be4eCTBY He H3BECTHO,
NMOCKOJIbKY Y JII0/Ieil HAy4YHOe MUPOBO33peHHe OTCYTCTBYeT.

ATOMBI - 04eHb MaJible BOJHBI. OMHAKO /11002 HOPMAJbLHASA AYIIA COCTOMT M3 emié
MEHBIINX BOJH W HAXOJUTCHA B aTOMHOH CTpPyKType. UTO MOsKeT caesaTh JUIsI HAC AylIa, B
TOM 4yuciae ruranrtckasa? Ona cnocoona TOJIBKO na 2 neiicTBusi: mocCjaaTh CBepXMaJibie
BOJIHBI U €03[aTh OMNpeAe]déHHbIe 3AKOHOMEPHOCTH B IBM:KEHHH KOCMHUYECKOro TeJja, B
KOTOpOoM Haxoautcs. U Huyero 6oJiee! Manyw uacth (Kycouek!) KaKIOro OrpoOMHOIO
3Haka u3 ajdasura Co3znareneii 3emun u apyrux Ilnaner Mbl pukcupyem, HO pacno3HATh
UX KOH(purypauum (o4epTaHusl) NMOKA He MBITAJIHUCH, 1a M HedeM. Takux OoapmmMx IO
TUIOIAAM MPUEMHBIX YCTPOICTB Ha moBepxHOcTH 3eMHoro lapa (T.e. y 4enoBeyecTBa) HET
- B OTJMYHE OT BHEWIHHUX CTOPOH Ayml Ero TBopmoB. A yaiuBHTeIbHbIC M HEBEPOSTHHIC
aBukeHus Tea B KocMoce, KOTOpbIMM ONpPOBepralTcs JIKUBbIE TeOpMH O MEPTBOW
IIpupone u xaoce, HMer0TCs1 B OrpoMHOM KosimdecTBe! Ha 3Ty Temy Bbl nmpoutére nanee.

Kuzup Bo Beestennoit

Pazym Be3ne! Ho aiopsiMm u3-3a OTCYTCTBMSI HAYKHM HHYEro He HU3BECTHO O
MHKPOMHpeE U ero 3aKoHax. A qyma (oHa ke pa3yM, 0CO3HaBaeMblii HAMM KaK cOOCTBEHHOe
") cocTonT M3 cCBepXMAJBIX BOJH. Jlylia MOXkeT CylecCTBOBATH TOJbKO BHYTPH aTOMHOM
CTPYKTYpbl, T.e. BHYTPH BOJIH 0oJblIero pa3mMepa, B TOM 4Hcjie - BHYTpu mo3ra. B
KayecTBe MO3ra MOKeT BBICTYNATh JII000e BellecTBO, cocTosilee U3 aToMoB. B Menuuune
U3BECTHBI CJIy4aW, KOrJa BHYTPH T0JIOBbI HCYe3aJ0 M03ropoe BeuiectBo. OHO B Takux
CUTyalMsIX, KaK NPaBWJIO, 3aMEHSIJIOCh BOJOii, HO MHOIAa W JPYIMMH MaTepUaJIaMH,
BKJIIOYAsl METAJLTbI, a JIIOJAM MPOO0JIKAIM MPAKTHYECKH MOJTHOLEHHO KUTh.

ATOMHAasI CTPYKTYpa, He SABJSIOMIasicd MO3roM, He 00J1aiaeT NPUBBIYHBIMH JIS1 HAC
CBOliCTBAMHU: 3peHHMEM, CJIYXOM, OOOHsIHHEeM, 00JIeBbIMH HEHTPaMH... ITO 0COObIH MHUp,
KOTOPbIH B OrPOMHO# CTeleHH OTJIUYAETCH OT NMPUBBIYHOIO HaM. Mbl HUYEro He 3HAeM 0
HEM M He yMeeM 00IIATHCA C ero NMpeACTABUTEsIMA. X0TSI B CKOPOM BpPeMeHM KasKAbIi M3
HAC IepHOAMYecKH OydeT B TAKOH MHMP NMONajgaTh IOCJe OTAeJdeHHSI OT CTAPOro TeJia.
OO0menne Mexay J0OIAbMM ¥ JAYIIAaMH BO3MOKHO TP TECHOM KOHTakTe (IpH
CONMPUKOCHOBEHNH), KaK MBICJEHHBI pa3roBop Mexay HuMH. OIHaKo HeoOXOAUMO He
TOJILKO 3HATH U YYBCTBOBATH LEHTPHI, NOCPEICTBOM KOTOPBIX BO3MO:KHA Takasi Oecea, HO
CHAYaJIa uX €o31aTh U pa3BuTh. Eciiu Bel mosaraere, 4ro 310 4akpbl, TO 3a0/1yxKIaeTeCh.

O4yenp Majble pasMepbl BOJH AYIIM - OJHA W3 TIJIABHBIX NPUYMH Hallel
HEOCBEeOMJIEHHOCTH 0 MHOrmx Bemax. Mbl He B cocTossHHM o0matbes ¢ Cozparensm
3emuin, kKak 1 OHM ¢ Hamu. Bee BO3MOKHOCTH /1Sl MOZ00HOI0 O0LEHUSI WM AJIsl epeaadyu
HY)KHO HaM MH(pOpMALUM TNePeKPbITHI AyXaMUu-BbIpoakaMu. OHM NMpeObLIBAIOT B roJIOBE
KAKJI0r0 4YeJI0BeKa OT ero po:kaeHHsi 10 cMepTu. Jymm 0e3 Toro teja, K KOTOPOMY MBI
NPHUBBIKJIN, OTPAHUYEHBI B CBOMX BO3MOKHOCTSIX. A JIIOM M3-32 BO3/1eiCTBUSI Pa3yMHBIMH



cymiecTBaMi B TIOJHOW Mepe NoOka He HABIAOTcA. CymecTByer emé oJHA BaKHasi
OUBNYECKAS npuunna, no koropoii Coznarenu Hameii [lnaneTsl He MOTYT 001IaThCA €
Hamu. O Heli Bol y3HaeTe B mpoaoJiKeHUe JaHHOH padoThl, BO 2-i YacTH.

B >¢upHoii cTpyKType (T.e. B peajJjlbHOM MHpe) He HAXOAMTCH MECTO YEPHBIM
AbIpaM, AHTHMATEPUHM, TeOpUH O0JBIIOr0 B3PbIBA, KOLIANCAM, CBEPXTHTAHTCKUM
CKOPOCTSAM, HCKPHUBJIEHHOMY HNMPOCTPAHCTBY, TOHHEJSIM BpeMeHH, HAAYMAHHOMY MAaJoOMy
Bo3pacty BcesienHoii... CTaHyT NpoNLIBIM U NpPeACTABJIEHHS] 0 MapajljieJbHBIX MUPaX, 0
"mapcrBe HebecHom", 00 HJIO, o peJuruo3Hbix 4yjaecax M IPOYMX BPEJOHOCHBIX
[JIYNOCTAX, KOTOPbIe CYHIeCTBYIOT U3-32 BO31€CTBHS, HEPEAKO KaK rajlJIl0NMHALMH.

MHorue BepAiT B CylIeCTBOBaHHE OTCYTCTBYHOIIUX Bemieidl. UX MoxkHO ObLIO OBI
JIErKO CHATh Ha Kamepy uiau cdororpaduposars. Ho HHMKTO caeaaTrb 3TOro He CMOr,
NOCKOJIbBKY OHH CO3AI0TCS KAK WUIO3UM B YeJ0BEYECKHX r0J10Bax AyXaMH-IapasuTaMM.
3anymaiitech, MoYyeMy MHJUJIMOHBI JIIO/Ieii BepsIT, YTO BUAEJIH TO WJIH HHOe '4yyao" MU
sIBJICHHE, 2 HUKTO U3 HUX He MOXKeT MPeJICTABUTh HU OJHOI0 J0Ka3aTeJIbCTBA YBHICHHOIO.
Ho necsitku ThIcAY Takux 'cBujereneil’” mMean ¢oroannaparsl 1 KHHOKaMepsbl. Tak 4To
oHu Buaeau? U nouemy um Bepat? llopasmpinuisiite, u Bol moiiMére: BCé 3TO MPOUCXOAUT
NMoCpeCTBOM BO3JelicTBHA Ha co3HaHMe Jodei. [loqo0HbIe SIBJeHUA U3BECTHBI € JABHHUX
nop Bo Bcex rocyaapcrpax. CiiegoBaresibHO, BO31€HCTBOBATHL MOIYT TOJBKO OrPOMHbBIE
HeBHMMBbIe ThICAYeJeTHHE CYLIeCTBA, KOTOPbIe NPeObIBAIOT B YeJI0BeYeCKHX I0JI0BaX.

Ha 3emjie orpomnHoe koaudecTtBo Joneil, koropbie YBEX/IEHbBI, uyto wum
CJABIAJICH TojJoc 0ora, ero coBeTbl, Ojarue Haméku.. IlogoOHoe NpPOUCXOAMT Yy:iKe
ThicadesaeTust! M3 TakKHX MHOIOYMCJIEHHBIX (PAKTOB MbI NPUXOJAMM K 3aKOHOMEPHOMY
BBIBOJY: Te, KTO BbIHAéT cedsn 3a bora, moriaiu 661 OUEHb [ABHO pa3bsicHHTH
yesoBeuecTBy Bcé! Ho onu TIHATEJIBHO ckpsiBalorcs! Bojsee Toro, CO3HATEJIBHO
HATPABJIMBAIOT JIIO/Iel APYr Ha JpPyra NocpeicTBOM MHOKeCTBA PeJIUIMii M COBEPIICHHO
CKOTCKMX, mpecTtynHbIXx 3anoBefeil! Ilouemy? KakoBbl mx mMoTuBbl U Bbiroga? Eciam
noaymaTrb, To crpemJjenusi 3tux TBapeii OUEBHU/IHbBI! Bcé mnoBeneHue HeBUAUMBIX
Ayuiery0oB cBHAETENbCTBYeT 00 HX BepOJOMCTBE, KECTOKOCTH, NMOMIOCTH, JZKMBOCTH H
HEHABHCTH K 4yesoBedeckomy poay - OTHO3HAYHO!

7Ku3Hb mocJie Tak HA3bIBAEMOM CMEPTH

HukTo u3 Jrogeit He ymupaer. B MOMeHT Tak Ha3pIBaeMO# CMepPTH 4YeJIOBEYeCKUil
pa3yM, KOTOPBIil siBJIsieTCs OAHOBPEMEHHO M IYLIOWH, oTae/sieTcss oT Mo3ra. CBs3p AylIH C
TeJI0M npekpamaercs. B 31or Mur gyxu-youiiubl 1 HAYUHAIOT 00padoTKY AyLIH, KOTOPas 0
peanbHOCTH Hevero He 3HaeT. OHU pPa3bIrpbIBaOT CAMbIH HACTOSIIIMI CIEKTAKJb C HeJIbI0
NOJy4YeHUsl OT Heé MOCJeHHUX OTPHLATEJBHBIX MOIMI. 3HAsi HCTOPHMIO KU3HU KaXKI0T0
TaK Ha3bIBAEMOr0 yMmepuiero (OHU Y3HAIOT eé U3 ero ke NmamMsATH), OrPOMHbIE MApPa3UThI
BbIIAIOT ce0sl, B 3aBUCMMOCTH OT Ka’KI0T0 KOHKPETHOro cjay4asi, 3a bora wim 3a apyroe
cymectBo. U BBIKMMAOT W3 AYyMIM BCE, YTO BO3MOKHO. A MM HYKHBI TOJBKO BOJIHBI
OTpHIATEJBHBIX IMOUMiA. B KOHeYHOM CYéTe OHM YHHUYTOKAIOT BCAKYIO AyIIy.

B orpomHoii cTenmeHu oc/1a0JieHHIO AYIIM, BO3AeHCTBHI0O HA Heé M YHHUYTOKEHUIO
crnoco0cTByer e€é moabEéM HaBepxX, HA YTO HaleJUBAIOT BCe HAIUIM 3HAHUS, OCOOEHHO
penuruu. Tak 4ro ceiiyac KM3HH MOCJIe CMePTH HeT. BHEKMBAOT JMIIb MeJKHe TYLIH,
Bpoie HaceKOMbIX. HO cUTyaumi0 MOXKHO M HY’KHO M3MEHHUTb KAPAUHAJIBLHO, 1JISI 4ero
He00X0AMMO AyXOB-NAPa3uTOB YHHUYTOKUTh. Toraa u Oyaer KM3Hb MocJe TaK Ha3bIBaeMOW
cmeptu. XoTs1 0oJsiee MPaBWJIBLHO, Mbl Bce OyAeM He yMHPaTh, a OTACNATHCA OT CTaporo
MO3ra M TeJa, a 3aTeM IepexoJuTh AYUIOH ¢ MNOJHBIM 00BEMOM NaMATH B HOBOE
MJIaJIecHYECKOe TeJIO B UpeBe 0epeMeHHBbIX KeHIIUH, T.€. COBEPIIATh PEHNHKAPHALMIO.

B roJsioBe yenoBeka aABe aymu. OaHa U3 HUX — YeJoBeYecKas, a Apyras (MeHbIIEero
pa3mepa) — noaco3nanne. O0bEM AylIU Yel0BeKa — 0KOJI0 TPeTH rojoBbl. C OTMHpPaHUEM



OT aymH (H3NYECKOro Tesa OHA JIMIIAETCS BO3MOKHOCTH BHIEThb, OIIYINATH 3alaxH,
CJABIATH 3BYKHU... Ilocsie BceMUpPHBIX 0cBO0OOIUTENBHBIX MPOLEAYP, C HCUE3HOBEHUEM JIBYX
NO/VIBIX AYXOB, BCeJMBIIASCH B MJIAJIeHIa Aylla, ObIBIIAsA 4eIOBeKOM, OydeT MOMHMTH
CBOI0 mpouury xku3Hb. IlodTomMy pasym dYenoBeka W JpPYrHX CyHIECTB HAYHET PacTH
o0bicTpo. U Ha 3emule HAYHETCH HenpepbIBHAS 3BOJIIOLMS Ay

Mu¢b! 1 peajibHOCTH

IToka cJ105KHO CKAa3aTh €O BCeil YBEPEHHOCTHIO, ObLIAa WM He Obl1a ATaanTuaa. Ho
3a Hell CKpbIBaeTCs HCTOPUYECKasi PeaibHOCTb. 3a TepMHMHOM ''ATjaHTHIA" BBIPOAKHU
CNIPATAJM MHP, CylllecTBOBaBIIMiIi paHee. UM u moHago0minach ATJIaHTHAA, YTOOBI MMETh
BO3MOKHOCTD COCJIATHCSl HA Heé /151 00bsICHEHNsI HEKOTOPBIX CTPAHHBIX (PaKTOB.

IlpaBauBble 3HAHMS JJIUTEJbHOE BpeMsl COXPaHsJIUM ApeBHUe rpeku. HebGoxxurenu
3eBc u ero cynpyra I'epa - cuMBo/IM4YecKHe 00pa3bl BBIPOAKOB. 3eBC BOLApUJICH, 3arHaB
TUTAHOB (T.e. JIIOJeii-ruranToB) B noaseMublii Mmup. 3uamenutsiii I'. Hlauman oTkomau
Tpor, wcmonb30BaB cBeAeHUs] W3 Tpou3BedeHuil ['omepa, 4YTO CBHIETEeJLCTBYeT, B
ompenejéHHoll Mepe, 00 uX g0cTOBepHOCTH. UTo mckamm Tak aoiaro Onucceii u ero
cnyTHUKH? Jla MecTo o0lIeHUSs] ¢ AymIaMH M3 MOA3eMHOro mupa. Tam ke MO:KHO ObLIO
cTaTh 0ecCMepTHOM AymIoi, onmycTHBIINCH B Ii1y0b 3emumn. Oaucceii Takoe MeCTO HaIé,
yiias ot aByx yyaopuul (or Cumiuibl u Xapuodabl), HaxoauBmuxcsi BBepxy. Toraa onu 0b11u
He TAKHMMH OTPOMHBIMH, Kak ceiiyac. Onucceil, kKak M3BeCTHO, O0IIAJICH € AylIaMH W3
MO/I3¢MHOI0 MHPa, B TOM YHCJIE C MATEPhIO.

inorne mpaBuTenn (peajbHble JMYHOCTH) B JAPEBHOCTH He 3aCTABJISIN JeJaTh
3JIMKCUP OeccMepTHs, a OTHPABJISIIN IKCIEAUIHMH WM YXOAWJIM CAMH HA MOMCKH MMEHHO
TaKkuX MecT, rae moosiBag Opucceii. Iloqo0OHbIe HCTOPUHN eCTh NMPAKTHYECKH Yy KAXKI0r0
HApoJa ¢ JpeBHMMH KopHAMH. CBeleHMs 00 ATJaHTHAE TaksKe CBA3aHbI ¢ MHPOM Xy,
OTCJIMBIINXCH OT YeJ0Be4YeCKHX Tes. MHOro mpejaHuii M 0 JIIOASAX-THTAHTaX, KOTOPLIX,
KaK MPaBWJIO, 3aroHsIM B moa3eMHblii mup. K ciaoBy, ToT ke BeamkaH CBsaTorop us
pycckux ObLInH. Be3ge MbI HaX0QUM, YTO AYIIM TAK Ha3bIBaeMbIX yMepPIIHX B JAJIEKOM
NPOLJIOM YYBCTBOBAJIM ce0sl B NMOJHON Oe30macHOCTH B Ii1yOuHe Hameil Ilnanersl psagom ¢
eé Co3naresiMi. A y COBPeMeHHBIX JI0Jell BHYTPeHHAA 4acTh 3eMJisl CUMTaeTcss MeCTOM
aga. Komy mnoHago0uioch H3BpPaTUTh MCTHHHOE MOJIOKeHHEe [0 TaKoil cremeHu?
OnHo3HauyHo, He Co3parensam 3emuu. Kakue ke cymecrBa (0e3:kajJ0CTHbIE, OTPOMHbIE U
HEeBHMMBbIe) TAK MOMJIO0 BO3AeiicTBYIOT Ha Jioaei? OHu BbiaawT ceds 3a bora, yousawor
BCeX, YHHUTOXKas Aake TYIIH, U CTPEMATCH 0CTATHCH HeU3BECTHBIM.

Yto B Hamie BpeMsl MOCTY:KMJI0 TOJYKOM K akcedepanuu? Pa3BuTHe TeXHHKH,
Nnpeskae Bcero - mnosiBlaeHUe TejdesuaeHusa. Jloam cragam Oosblie 4YUTATh WU €3AUTh.
KosnyecTBO BMAMMBIX M NPEACTABJISIEMbIX MMHU 00pPa30B YBEJIUYWIOCH, U 00BEM aylI
BbIpoc. COOTBETCTBEHHO YBeJIHYMIINCH pa3Mepsl Teja. Mekay HUMH CyIIecTBYeT NMpsiMasi
3aBUCHMMOCTb. IMeHHO ¢ mosiBJIeHHeM TeleBHACeHUSI HAYaJICsl HOBBIN dTan akcejepanun. Bo
BCeX TIOCyAapcTBax, rje TejieBHIeHHE CTAHOBMJIOCH MACCOBBIM SIBJIEHHEM, HelpeMeHHO
HaYHHaAJach akceaepanus. Ilepuoa cpenHeBekoBoro mMpakodecusi 00bsICHAETCHS MAJBIMH
pasMepaMu Jmofeil - Toraa ux poct cocrapisii 130-140 cantuMerpoB. CoOTBeTCTBEHHO
YIPaBJIATHL UMM BbIPOAKaM ObLIO Jierye. A ApeBHHUe Ipeku ObliaM Hamero pocra: 170-180
caHTuMeTpoB. Jlymaro, uro Bam mNOHATHO, ¢ Kakoii HeJdbl0 B HEKOTOPBIX PeJUTHAX
3anpenieHo0 PUCOBATh MOJHOCTHIO WM YacTHYHO. Beab Beskuii 06pa3 B mnaMATH 3aHUMAaeT
MHOI0 MeCTa, U Ayla pacTéT ObICTPO.

HecmoTtps Ha yiay4lieHHe NUTAHUA U YCIIeXH MEJUIMHBI, Y MOKHIIBIX JIIOJCH CTAJIH
ropasao 4daimie HOSIBJATHLCS NcHUXMYecKHe 3aloJieBaHus, cjaadoymue... OnHa M3 IJIaBHBIX
NPUYUH - TeJeBHAeHHE, KOTOpPOe MNOSIBWIIOCH B HX JKH3HH, KOIAa OHHM CTAJIM YiKe



B3pocabivMu. UX aymm mnepepociaum cBom Tena mo pasMepam. M ceiiyac paspymarommee
JAelicTBHEe BBIPOJAKOB Ha CO3HAHME KaKAOT0 M3 HUX YCHJIMJIOCH, MOCKOJbKY B CTapiieM
Bo3pacte IIOCTOSSHHO pactymas Ayma NOAXOAMT OYeHb OJM3K0 K HAPYKHOI 4YacTH
royosbl. 1 nyxam-nmapa3uram Jierde Bo3eiCTBOBATh HA Pa3yM, KaK H pa3pyliaTh AyIIy.

Hemuoro 06 »Tuke

Y bora u Cozagareneii Hameii Ilianersl mepapxum Her. B 310poBoii cucreme
CyLIEeCTBYIOT JIMIIb B3aMMOOTHOLLIECHHUS KOJJIer, TOBapuulei, apy3eii, JIOOUMBIX CyLIECTB,
OparbeB M cecTép, yuuTesleid M YyUYEHHMKOB, poauTesieil um aereii.... Iloatomy He ciaemyer
HasbiBaTh Co3gareseid 3eMiaM M MOAOOHBIX JIMYHOCTEH CBATHIMH AyXaMH WJIH
AHAJIOTHYHBIMHA HNMeHaMH. B Meponpusitusx, nocBamEHHbBIX MM Hu  bory, no/ukHO
BBINIOJIHATHCH 00s13aTe/IbHOE YCJI0BHE: BCe IOAO0HbIe JeHCTBHUS INPOBOAATCH JMIIb 110
JKeJIAHUIO KakKIoro denaoseka. 3emHasa Cucrema B3auMo3aBHCHMMAa, U eé 370poBas
JKH3HEAEeATETbHOCTh 00ecneYnBaeTcsl JJUIb TAPMOHMYHBIMHE OTHOLICHHSIMH MeKAYy BCEMHU.
IIpaBuia 3TUKH (KaK U BeXJIMBOCTH) Be3[e a0COJMIOTHO OJUHAKOBBI ISl BCeX U SIBJSIIOTCS
ecTeCTBEHHOW HOPMOIi U 1A JI10/1ei, U VI OTPOMHBIX CylllecTB, BKiIo4Yas bora.

B3aumooTHOmIeHUsT  MeKAy  JIOAbBMHM  (MCKJIOYHUTEIbHO  pPaBHONpPaBHbIE,
crpaBeJJiMBble W 310pPOBbIe!) He MOJKHBI OTJIMYATHCA OT B3AUMOOTHOLIEHUH Mexay
JioabvMu U Cozpareasimu 3emin (miu borom). Ta aumkocTh, 4TO 30BETCS PeIMTHO3HOM
MOpPaJbI0 U AYXOBHOCTHIO, K MOPAJH M K 3THKe, K BOory U K IleHHOCTAM He MMeeT HUKAKOI0
oTHolIeHHs1. U mpecaoBYThIN MeXaHHM3M rpexa M Kapbl BO3HUK H CYIIeCTBYeT B BO33PEeHMH
JIloAeil moJ BJIUSIHUEM OTPOMHBIX 3J100HBIX AyX0B. B eiicTBUTEIbHOCTH HMYEro Mog00HOro
HeT Hurze. Bcé 3To peqnruo3noe mpakodecue HCKJIKYUTEIBHO OT 1yX0B-BbIPOAKOB.

MHorue roabl s MOCTOSIHHO CTAJKHMBAKCH € MACCOBBIM HeKeJaHWeM JIIoJei
HCII0JIb30BaTh CBOH JIOrMYecKHil anmapaTt MbimieHus. [103ToMy NpuxoauThCc NOBTOPSATH
NnpocThie Bemy ¢ TeM, YT00bI Bbl MOPasMBINLISVIM CAMH M NPUULIM K 3J€MEHTAPHBIM
BbiBoiaM. Ilpeskae Bcero 310 oTHocuTca K BepywuuMm. IlpeacraBbTe B yMme TO
I'NMTAHTCKOE kosmyecTBa MaTepHaja, KOTOpoe YILIO Ha co3gaHue BcesieHHoid.
Ipencrasuim? Teneps oTBeThTE Ha 2 BONpoca: Kakoro padmepa bor, n moxer 1u OH ObITH
yejgoBekoM? OueBuaHO, 4TO 3emiisi u CosiHue (BMecTe B3siThble) MO cpaBHeHuio ¢ Hum -
necunHka! Ho, BO3MO0XKHO, MBI TIJe-TO BHMAMM 3TO CcBepxkoJioccajibHoe CymecTBo?
Be3yciaoBHo, Her! Kakum ke o0pa3om iko0bl KeM-TO Ha 3eMile MOJIYy4aeTcs M MOJIy4aaach
uHpopmauusa or Hero? Ilogo0Hble yTBep:KIeHHsI MOcJe 3HaAKoMcTBa ¢ 3¢uUpHOH
CTPYKTYpPOHi OKpy:Kaomero Hac Mwupa CTaHOBATCS SIBHOH KJIeBETOH, JOXKBIO H
O0oroxyanctBoM. bor He cmocoGen auratbesi Bo Bceenennoii, He paspymas eé. U On
¢u3uyecKu He MOKeT HU 00IIATHCSI ¢ HAMM, HU NepeaBaTh YT0-1u00.

T'1aBa 7

['y0siT Yes10Be4eCTBO He TOJBKO AyXU-YOUIIbI, HO U MPUBbIYKA
He MCIO0JIL30BATh JOTHYeCKHii annapar MblllJIeHus !

OTcyTcTBHE HAYYHOr0O MHPOBO33pPeHHUs] 00BSICHSIETC He TOJIbKO BO3/IeiiCcTBHEM €O
CTOPOHBI AyX0B-napa3uToB. [IpuunHa emé u B cTOHKOM HexkeTaHHEM Y4EHBIX AyMaTh, YTO
CBSI3aHO C MX CTPeMJICHHEM YWTH OT YCWIMii, KOTOpPbIe HA0 NPUJIAraTh NPH YMCTBEHHOM
aesiteibHOCTH. IlpencraBuresin HaykM NPeANOYMTAKT He AyMaTb, a HCIOJb30BaTh
INABJIOHHBIE pemenns, Hapa0oTaHHbIe UMH 32 CO3HATeJNbHYIO KU3Hb. IloaTomMy mx
JIOTHYECKHMI annapar MbIIICHUS] He TOJIbKO HAPYIIeH BBIPOJAKAMH, HO U, B ONpee1éHHON
cTenenu, aTpodupoBaH wu3-3a Oe3neiicTBusi. B cBoeli yMCTBEHHOH [esITeJILHOCTH OHU



OMUPAIOTCS, NPeEKIe BCEro U rJIaBHbIM 00pa3om, Ha namsaTh, HE IIPUMEHS S JIOTUKY.
910 crano BCEOBILIEU ITPUBBIYKOU! Tak uTO0 mnpenesibHO MPOCThbie 3a1a4d OHU
pelMTh 32a4acTyI0 He B cocTosiHMHU. BripoueMm, Takoe noJio:xkenue y BCEX nioneii.

Ooparnre OCOBOE BHUMaHue HA cJieayoliee MmoJioxeHue!

IIpucyrcrBue B cBoOeil roJjioBe QyxoB-mapasutoB Bbl oOHapy:kuTe, ecau Oyaere
OYEHDb Baumarenbnbl! OHu gomoraTcs Bamux oTpHMUATEJBLHBIX IMOUMHA M MJI0XOr0
HACTPOEHHUsl, 4YeM M SKUBYT. BBIPOAKH He BCeCHJIbHBI, HO CcJeAyeT BbINOJHATH
onpeaeJéHHbIe YCJI0BHS, YTO0bI UM HpoTuUBOAeiicTBOBaTh. Ilepuoamyecku ciaeaure 3a
X0/10M cOOCTBEHHBIX MbIcieii. B MoMeHT ux cmeHbl Bbl 3adukcupyere uyskoe Bo3aeiicTBHe.
A B TOT MHT, KOra Bel BHe3anHo 4T0-TO 3a0yaeTe, MOPa3MbILLIsANHTEe, KAKMM 00pa3oM 3TO
npousounio. 1 Bckope Bel HauHéTe onrymaTh, Kak 3JJ00HbIe TBAPH AeHCTBYIOT HA MAMSTD,
crnoco0cTByst 3a0bIBUMBOCTH. WX MeToabl BO3JdelCTBUSI Ha pa3yM: Kpaska M IOJMeHa
MbICJIel, UX 3aMe/lJIeHHe WJIH OYeHb OBbICTPOe CIIOHTAHHOE YepeqoBaHHe, MOAOPACHIBAHHE
He MMeI0IINX Ba)KHOCTH MHTEePeCHBIX Waell M 3mu3010B Bamero npomwioro B Bujae KapTHH.
3anoMHHuTe TIJIaBHOe, YTO Hay4dyuT Bac paso0parbcsi ¢ NpHCYTCTBHMEM IyXOB-yOMiin
BbICTPO: Bamu mbicau, BkIwdas oopassl, HEJJEHAIIPABJIEHHO CO3JAKOTCS nau
MN3BJIIEKAIOTCS u3 namsatu Bamu, a ux - IPUXOIST, IMOSABJISIFOTCS no-BopoBckH,
HeoKMIaHHo, naxke HesamerHo u INOJMEHSIIOT COBOM, yBoas B Hy:KHOM s
OrPOMHBIX NMapa3suToB HamnpabjeHuu. Bol Bo3Bpamaerech k BAIIIMM mpicasm, a ayxu-
BBIPO/AKH MX CHOBa NMOAMEHSAIT cBonMH. KoHTpoaupyiiTe TeuyeHMe MbIcieil, 1 BcKope
npouecc ux 3aMeHbl 171 Bac craner oueBHAHBIM!

B TOoT MOMeHT, Korga Bel HaxoauTech B THEBHOM, Pa3IpaKUTEJBLHOM, CJIE3JTHBOM
WIH B NMOJ00HOM HACTPOCHHMH, OHH CTPEMATCH €ro YCWJIHMTb, NPOMJIMTL U IIEPeHeCTH Ha
OKpyxKawumux Jiogeid. B Takme mnepuoanl Bbl Takike Moxkere 3auMKCHpPOBAThH HX
Bo3aeiictBue, ecan Oygere KOHTPOJIMPOBATD c¢Boé 3MonmMoHAIbHOE COCTOSTHHE.
Hayuurtecs YIIPABJISAATD coGcTBeHHbIM pa3ymMoM, codoii! HeBuaumble BBIPOAKH B
BbICIIIEH CTEeNeHH YMHbI, PAcYETINBBI, JIMLEMEePHbI, H3BOPOTJIMBBI, MOMJIbI, 0€3:KaJOCTHBI U
3100Hb1. CKa3aTh, YTO OHM Mpa3b, YOMHIbI, 3HAYUT NMPAKTHYECKH He 0XapaKTeph30BaTh
ux. OHu ropazugo xy:xe!

Heymenue cocpenoTrouuthbesi - He Bama BuHa, a ux padora! OHM yBOAST MBICJIH
YeJIOBEKA ¢ HYKHOTO (0CO0EHHO ¢ Ba:KHOTro!) s Hero HampaBJieHusi! Cienure, Kak UMM
Oyaer M3MEHATHCS, NEPEeBOAMTLCA B JAPYroe pycjio, TaCHTLC M 3aMeMIAThLC TedyeHue
Bamux mbicieil. 1 Bckope Bl HayuuTech onpenesiTe NPUCYTCTBHE 3J100HBIX IAPA3UTOB.
BbI npocTo He 3HAIN 00 X CyLIeCTBOBAHHM, IO3TOMY M He 3ayMBIBAJHUCH 00 3TOM.

Ecim Bbl pounTanu 10 JaHHOH CTPOKH, TO TOJKHBI IOYYBCTBOBATHL Ha cede
BO3/eiiCTBHE AYXOB-BBIPOAKOB. OHO NMPOSIBMIOCH B NOSABJICHHH Y Bac HekeslaHMsA YUTaATh
MoOHU padoThl, a TaK’Ke B HaBA3bIBaeMoM Bam cTpeMileHHHM NMPOCMOTpPETh UX MOBEPXHOCTHO
WIN OTJIOKHTh YTEeHHMe Ha mocjaeayomee. Mbl MMeeM THNHMYHBIA NMpHUMep He3aMeTHOCTH
BO3/IClICTBHSI OTPOMHBIX INAapa3uTOB, XoTA Bbl moJsaraere, 4To NMOAOOHBIC IPOSBJICHUSI
aBasiioTcas Bammvu. U raydoko 3adayxnaerech! Jlymao, Bam mnoka He yaajaoch
3a¢ukcupoBaTh (pakT MaHMNYyJAMpPoBaHuA BammMu MbIcJasiMU, YYBCTBAMHU M MOCTYNIKAMHU -
H3-32 OTCYTCTBHUSI ONBITA H CKENTHYECKOr0 OTHOLICHHUA K MPOYUTAHHOMY.

JJ1s1 Jiy4iiero moHMMaHUsl CUTYallMu U KOTPOJIsSA 32 000 MOcjie 3HAKOMCTBA
co 2-ii 4yactbl0 o0s3areJbHO mnpouruTre M 3-10: "Kak danbcudunupyrorcs
NpeICTABJICHHUS O peajbHOCTH" .

Kak u korma Hayajiach CKpbITasi 0T HAC MUPOBasi BOiiHA



Xopomo H3BeCTHO, YTO HEKOTOPbIe BHAbI HACEKOMBIX, KHBYIIHe OO0JBIIMMH
KOJOHUSIMH, BelyT ce0fi BO MHOTUX cJy4dasX, Kak eIuHblii opranusm. U onHum He
MHUpPOJIIOOMBBI. JlocTaTOYHO Ha3BaTh MYéJ U MypaBbéB. UMH ynpasiisieT, cKopee Bcero,
O0IHA 0c00b - 00JBIIOH HEBHMIMMBIN (TOHKOMAaTepPHAJBHBIN) AyX-YeJa W JyX-MypaBeil.
Takoe cymecTBO NOSABJISETCHA B pe3yJibTarTe MOJ0KUTEIbHOH HMHTep(epeHUrH, KOrjaa
00JIb1I0E KOJIHYECTBO MYPaBbEéB, MUYEJ U JAPYrUX MOAOOHBIX CYILIECTB HAXOAATCH OYeHb
0/IM3K0 ApYr OT JApyra B 3J00HOM WJIHM B CX0KeM cOCTOAHUM. PaHo wium mo3gHo, HO B
pe3yjbTaTe CHHXPOHM3AIMH BOJH WX OTPULATEJBHBIX YYBCTB B OJMH W3 MOMEHTOB
O/ITHOBPEMEHHOTI0 TMPOABJEeHUA (TOil ke 3J100bI) MTHOBEHHO BO3HMKAE€T HEBUIAUMBIH IyX.
JApyrumu cioBamMu, BC€ MPOUCXOAUT NMPHU 00JIBIIONH AMIUTATY/AE BOJIH 3710051 HJIH MOT00HOTO
YyBCTBA W TMPH MaccOBOM TecHOM KoHTakTe. IlnoTe y ayxa cocTOMT M3 BOJH
OTpULATEJbHBIX YYBCTB, a CyHIHOCTHL (ero "SI'') - M3 37100HOr0 pazymMHOIro Hadaja Bcex
CONMPUKOCHYBIIUXCH APYT ¢ Apyrom ocobeii. [lonruépkuBaio: ero pasyMm B MOMEHT CO31aHUS
He 0XBATHIBAeT BeCh YMCTBEHHBIH HEeHTP AYIIM HACEKOMOIO, ’KHBOTHOT0 HJIM YeJI0BeKa, a
TOJBKO YAaCTH, B KOTOPBIX MOAABHJINCH OTpHIATEIbHbIe BOJHBI. C MOMEHTa NOSIBJICHHA
TaKoe CylIecTBO y:Ke HAXOJUTCH B roJioBax ero cosiarteneii. B nanbHeiimem oHo 0epéT mon
KOHTPOJIb BceX IMpeAcTaBUTeNell KOJOHMM. 3aMedy, 4YTO BOJHBI YYBCTB, BKJIIOYaf
OTpULATeJbHbIE, 0UeHb MAJIbl, KAK U BOJHBI pasyma (aywm). Iloatomy JIFOBBIE nymm (B
TOM 4YHCJe TOHKOMAaTepHAJIbHbIEe 3JI00HbIe CYIIeCTBA - sl Ha3bIBAI0 UX JyXaMH) AJs Hac
HEeBHIUMBI, HE3ABHCHMO OT UX Pa3MepoB.

Toyno Tak mosABIAAeTcS W 3J00HBIH TOHKOMATepPHAJBHBIA MOHCTP W3
COCIUHHMBIIUXCA BOJH OTPULIATEJBHBIX YYBCTB Pa3yMHBbIX CyHIeCTB  (CKa:KeM,
yesIoBeK000e3bsiH). BeposiTHO, epBoe YyaoBHIIEe, YOUBaIOIee JII0Aell ceiiuac, BOSHUKIIO B
JPEBHOCTH B OJHOM M3 CpaKeHWH, IJe NMPOM30ILIA MAaccOBasi PYKONAIIHAA CXBAaTKa
YyeJsi0BeKk000e3bsiH. [losiBiIeHne 1yxa HUKTO U He 3aMeTJI. OH NMPOI0/IKaa He3aMeTHO PACTH
U CO BpeMeHeM CcTaJjl BceoOuei mpoodaemoii. bojiee moapodHo o HEM M MOABJIEHUH BTOPOTO
yyaoBua Bel nmpouTtére BO 2-i yacTu.

3amMedy, 4TO B CTPYKType, B KOTOPOH MBI BCe CylleCcTByeM, T.e. B J3(pHpHOI
BcesieHHO#, co31aHMe TOHKOMATEPHAJBHBIX MOHCTPOB Hen30€KHO Ha BceX CTaaMAX
IBOJIOLIMM Ayl NpPH UX TeCHOM KoHTakTe, ecqiu onn OJHOBPEMEHHO u OYEHb
BJIN3KO naxoasTcsi B 3JI00HOM, CJIe3JTMBOM, UCIIYTAHHOM MJIHM B NOJAOOHOM COCTOSIHUM.
ITO MPOMCXOIUT B CTASIX KUBOTHBIX U MTHII, KOCAKAX PBI0 U KOJOHUAX HaceKOMbIX. [laike
B 4YeJ0BEeYeCKOM OpraHu3Me BO3HHKAaeT HEYTO TMOXO)Kee: pakoBas omyxoiab. OHa
nosiBJsieTcsl B pe3yJbTaTe HHTep(epeHINH, KaK NPUMHUTHBHBIN OpPraHM3M-NIAPa3uT,
NMOCKOJbKY 3aKOHbI (PU3MKHM OJHU JJIA BcCeX U JelcTBYIOT moBcemMecTHo. CrnocoOcTBYeT
cozganuio BCEI'O cymero, BkJo4asi 3JJ00HBIX 1yX0B, H CBOWCTBO 3(PMPHOH CTPYKTYPHI -
CHHXPOHU3aLMSA.

HNudopmanus 0T HALIMX NPEIKOB

HN36aButhbesa ot ayxoB-youiin Mmo:xkHo UCKJIIOUUTEJIBHO obimeuyesioBeyecKUMH
YCWINSIMHU, IO3TOMY CHPABUTHCS ¢ HUMHU HAIMM NpeAKaM He yaajaocb. Ho oHn nbiTaauch
nepeJaTb NOTOMKAM OeCLieHHbIEe 3HAHMS B HaJesKAe, YTO OHU MOMOIYT OCBOOOKIEHUIO OT
JBYX YYyIOBHUIIl. A Te MHOTHE CTOJIETHSI CTAPAJIUCH YHHUYTOKUTH JIOOble YNOMUHAHHUS O
cebe. B pesyabrare A0 HAc 3HAHUS JAOULIM B TAKOM BHAE, YTO BBIMVIAIAT BBIMbBICJIOM,
¢anTaszueil. OgHAKO B HMX COAEP:KUTCS W NPABAAa, M3JI0:KEHHAS MHOrAa OYKBAaJbHO, HO
3a4aCTyI0 HHOCKA3aTeJIbHO.

Bepnych k cka3ke 0 Komee beccmepTHOM, T.€. 0 1yxe-Bbipoake. On moxutua Kpacy
u yebimuia. /IBa crapmmx Opara UBana He cymenu BbI3BoJIMTHL Kpacy. I'oBops apyrumm
CJI0BaMH, HAIIM TPeAIIeCTBEHHHKH He CMOIVIM J00MTHCH OCBOOOKIEHHS OT OrPOMHBIX



yomiin-napa3utoB. Toabko Muajinee IMOKOJIeHHe, KOTOpoe ojuuerBopsier codoii WUBaw,
u3daBuTcs oT HUX. A cMepTh Koues beccMepTHOro (cOOTBETCTBEHHO M yXOB-BbIPOJAKOB)
3aKJIl0YeHa B UIJie, a UIJia - B diine. B nepeBoae ¢ MHOCKA3aTeJbHOI0 SA3bIKA, JUIIb TOTAA
JIIOM MPHUAYT K 0CBOOOKICHMIO, KOT/Ia CTAHeT MOHATHO cTpoeHne BceesienHoii, eé a¢pupuas
HUTEBHIHAsA CTPYKTYypa. Benb cka3ounas uria u ectb 3¢up. Urna ke Haxoaures: B siiiue,
T.e. B BOJIHE, KOTOpasi COCTOUT U3 I(PUPOB, KAK Obl M3 OAUHAKOBBIX UT0JI0YEK.

A 110 Tex mop, MOKa MbI He H30aBMMCS OT He3PHMMBIX YYIOBHII, KPacoThl B
YeJIOBEYEeCKUX OTHOILIEHHMSAX U 0e3ynpe4yHoil (coBeplIeHHOM) padoThl yMa HaM He BHUJATh.
Beas Kpaca morpyxkeHa B COH, T.e. caMoOe NIpeKpacHoe, caMoOe 310pOBO¢ M pa3yMHoOe B
yesioBeke ycbimieHo. Ha mocnenneii craguu Bany momorasau: MeaBedb, 3asil, cele3eHb U
myka. [lepedynciiensl Bee BHABI KPYNHBIX 3¢eMHBIX CYIIeCTB (JKUBOTHBIE, NTHIBI H PbIObI), 0
KOTOPBIX HAJ0 MOAYMATh NPHU NpoBeneHnH BceMupHbIX 0cBO0OAUTENBHBIX Npoueayp. Bee
KpPYINHbIe cylecTBa 3eMiIu Toxke B 0ele, TAK KaK M OHU NMUTAIOT IHeprueil oTpUIaTeIbHbIX
IMOLMIT OTPOMHBIX napa3suToB. CieqyeT NPU3HATH, YTO B CKa3Ke HAYYHOCTH 00JbIIe, YeM
B TaK Ha3bIBaeMON HayKe.

Y BcfIKOro Hapoaa, MMeIIero JpeBHHEe KOPHHM, HEMAJO TaKUX JiereHa, Mugos,
npeaanuii... BenomHute ux u Bbl moiimMére, kak B JAeHCTBHUTEILHOCTH NPOUCXOAUIH
coObITHs. Kasxaplii, KTO X0Thb HEMHOI'0 3HAKOM C UCTOpPHEi, 3HaeT 0 MHOKeCTBe JaJ1eK0 He
MHPOJIIOOMBBIX IlepeMelleHUil MJeMéH W HApPOIOB, O JKECTOKHX HCTPedJeHHsAX
CTOPOHHUKOB [PEBHHMX PpeJuruii, 00 YHHYTOXKeHHAX OHMOJMOTEK M MAHYCKPHUIITOB...
IHoaTomy ncropust 3emuoi CucreMbl JIIOJSIM COBCeM He N3BECTHA.

CuMmBosindeckuii o0pa3 BbIpoakoB - CPuHKC (CylecTBO € JUIOM 4el0BeKa U €
TyJOBHUIIEM JbBa, T.e. OTPOMHBIA Pa3yMHbIii KPOBO:KaJHbIA 3Bepb). Takum cmocodom
HAIOU NMPeJKH NBITAJUCH J0HECTH 10 HAc UCTHHY. Ilo HayYHBIM JaHHBIM, 3TOT KaMEHHBIH
HCIIOJIMH CO3/1aH TOpa3fo paHblle, YeM MOCTPOCHHBIE MO BJIAMSHAEM YyTOBHII MHPAMH/IbI.
Ilocennue cBOMMHM pa3MepaMH CKpPbLIH cymHOCTh CuHKCA ¥ 3HAYMTEJHHO MOHM3WIM
uHTepec k Hemy. Ilox Bo3aelicTBueM B IpeBHeM Erunte ObLJIM €CO3JaHbI M PEJTUTHH C LEJIbIO
3aCJOHUTH HWMH CHMBOJI KOJOCCAJIBHOIO AYyXa-BBIPOAKA, CKPBITH CMBICI KaMEHHOIO
ucnoauHa. Becnomuure, kKakumMu OblIM GUIYpPbI IpeBHeeruneTcKux 00ros - HNMEHHO H3-3a
Counxca. B jierenge o ero 3arajgke colep:KMTCS CMbIC] NMPOLEAYPHI U30aBJIeHUSI OT ABYX
ayxoB—youiin. CpuHKC mocjie pa3rajiku ero TaifHbl GPOCUTCSI BHU3 CO CMeXOM M NMOTru0HeT.
A peaJlbHO HY’KHA BCeMHPHasl NPoLeAYypa, KOIrAa Bce JIOAU OJHOBPEeMEHHO mocmerorces. U
BBIPOJAKH HCYE3HYT.

Y MHOrmx HapoI0OB CYLIECTBYIOT MNMOCIOBHMIBI M NpeICTABJECHHS, CBSI3aHHBIE €
OrPOMHBIM MOJOKHUTEJIbHBIM 3(¢dexkToM 0T mnosiBjeHus KJOyHoB: "llpme3n kJjoyHoOB
Jumaetr padoTsl Bpaueii" wim "OnuH KJI0OyH 3aMeHsieT cTo Jekapeii'. IIporpecc CIIA u
Snonnu o0bsCHAETCH, B HEMAJIOH CTeNmeHH, KyJbTOM YJabIOKH. OHA MO3BOJINJIA 0CIAOUTH
BJIMsIHME JABYX AYXOB-mapa3uToB. OamH u3 caMbIX 3(QeKTHBHBIX CHOCO00B JIeYCHHSA
BCEBO3MOKHBIX 00JIe3Hell CBSI3aH C TeM, YTO 4YeJIOBeK eKeJJHeBHO 04eHb 4acTo cMmeéres. C
NMOMOIIBIO TAKOWH METOAUKH JIOU U3J1eYHBAIOTCHA, B TOM YHcjie NPUTOBOPEHHbIE MeTUKAMU
K cMepTH. Ilo cBoeMy ombITY CKaxy, YTO NpH 00JIe3HEHHBIX NMOKAJIBIBAHUAX B cepaue, MpH
TPYAHOCTH pelIeHHs JOTHYecKoi 3aia4M WM Npo0jeMbl JYYIIUM CPeJICTBOM SIBJISICTCSH
cMmex. Ilogpo6Ho 0 BcemupHoii ocBoOoauTeIbHOM poueaype Bol npourére Bo 2-ii yacTm.

Oobaanas nelicTBUTEIbHO HAYYHBIM MHPOBO33pPeHHEM, NMOHATH M OOBSICHUTH BCe
BeJIHKHe 3araJku U HeoObsicHUMBbIe (akThl npocTo. IloaTomy s1 mpennarar Bam pasrapars
CKPBITYI0 OT Hac TaiiHy PeHeccanca (3noxu Bo3po:kaeHus). OT4ero cTajno BO3MOKHO TAKOE
(n1s1 MHOTHMX JIIONel 3aragouyHoe) sisjieHue? IlouyemMy NyXH-BBIPOAKH, He 3KeJasi TOro, B
OTPOMHOI1 cTeneH! cIocoOCTBOBAJIN NosiBJIeHNI0 Peneccanca? Mosi nmepBasi mojacKa3Ka: ux
BBIHYAWJIN TNpogeccHoHAIbl ABYX Pa3HBIX BHI0B YeJIOBeYeCKOHl NeATeJbHOCTH OJHOIO
HanpaBjieHusi. W BTopasi mnoacka3ka: [Jisi pelleHMs CBOMX TMpodjeM 4YyI0BHIIA
HCI0JIb30BAJIM TOT Ke cnocod, 4To u B ciaydae co CpuakcoM. MHOKeCTBO CTATUCTHYECKUX



HEBEPOSITHOCTEH TOro BpeMeHH OYKBAJbHO TIOBOPHT 00 HMCKYCCTBEHHOM IOSIBJCHHH
Peneccanca, T.e. 0 ero co3IaHUM OIPOMHBIMH 4yAoBHIIAMH. B orpomHoii cTemeHu
BbIHYKA€HHBIMM MPOAYKTAMM 1yXOB-yOMiill IBJIAIOTCA MHOTHE NMOABUBIINECS TOI/IA TeHUH.
Cpenn nux Jleonapno, Padadnb, Muxenangxeno.. OHu OyKBaJbHO CTOAT TOJIOH Ha
IJIe4yax OJlHOr0 M3 BeJIUKHX I'eHueB vesoBedecTBa. KTo oH?

HNMenHo cTaTHcTHYeCKHEe HEBEPOSITHOCTH - OCHOBA NMOHMMAHMA CYTH COOBITHH.
Korna Bbl onupaerech Ha peajlbHOCTh, HCINOJb3yeTe JIOTHKY, CTATHCTHKY M TEOPHIO
BEpPOSITHOCTEHl BMecTe, MHOrHMe MPpo0JeMbl pelIalTCs Jierko H ObicTpo, a Bamy
ApPryMeHTALUI0 ONPOBEPIrHYTh HeBO3MOXXKHO. C OroBOpKoOii: HO HaA0 YYUTHIBATh
BO3/IeiicTBHE AyX0B-Napa3uToB. U BcE 3aBHCHT OT CHJIBI pa3yMa KOHKPETHOI0 YeJ10BeKa, 0T
€ro NMPHBBIYHOIO0 NHTAHUS, OT HACTPOEHMA W OT psaAaa Apyrux ¢akropos. Iloatomy
00BbACHUTB Ja:Ke caMoe IPOCTOe He BCeraa yAaércsi, 0CO0EHHO, ecJIM OHO NPOTUBOPEYMT
HHTEpecaM OrpoMHbIX yyaoBull. OHM ke 3HaI0T BCE MbIc/I 0nacHBIX 1JIs1 HUX JIMYHOCTEH
W 3apaHee TOTOBAT TaK Ha3bIBaeMble HeyJayHble CTeYeHHs O0O0CTOSATEJbCTB, 4YTOOBI
NPeJOTBPATUTH HesKeJIaTeJbHbIe 1JIs cedst cOObITHS.

OtBeTbI Ha BONPOCHI U3 2-if IJIaBbI

Kem M ¢ Kkakoil mHelbl0 HCIOJB30BAJIOCH B [PEBHOCTH OpYy:KHE MAacCCOBOI0
nopaxenus? Ilouemy Tak TIIATEJIbHO YHHMYTOXEHbI CJelbl APEBHUX NMBUWIN3ALUMH?
Cuuralo, yTo Bam y:ke sicHO, 0T4Yero Ha NMOCTaBJIeHHbIE BONPOCHI 0TBETOB HeT. be3yciioBHO,
rjaBHasi MPUYUHA - HAJUYHe JBYX JYXOB-BBIPOJIKOB, UX BO3/[eliCTBHe Ha CO3HAHUE BceX
Jrogeil. Ho ecTh emié o1HO Ba:kHOe 00CTOSITEIbCTBO, KOTOPOE He AAET NMPeICTABUTENSAM TAK
HA3bIBAEMOM HAYKH CTaTh HacTOAMMH Y4éHbIMH. Peub uaér o IIOJTHOM HenoHMMaHUU
HMH TEOPHUH BEPOATHOCTEM.

B Te paBHue Bpemena Oblio HEBO3MOKHO nposectu Bceemupnyio
0CBO0OOANTEIbHYIO NIPOLEAYPY U M30aBHTbLCS OT AYXOB-BbIPOAKOB. IIpHuMHBI: Hajnu4ue B
OTPOMHOM KOJIMYeCTBe 4esI0BeK000e3bsIH, APYrUX 00NbIIUX CYLIECTB M X Pa3ejéHHOCTD,
T.e. OTCYTCTBHE €JWHOr0 WH(OPMANHOHHOIO NMPOCTPAHCTBA W HECHOCOOHOCTH 00JIBIIOTO
KOJIM4YeCTBa MOJYPa3yMHBIX H JMKHX MacC MOHATH APYT Apyra.

Jast GecnpensiTCTBEHHOr0 MPOBeJeHUs] PeMHKAPHAIIMU WJIM YX0/1a BeYHOM ayloii B
riayob 3emiu HacesieHue HeKOTOPbIX E€ paiioHoB TOraa 3akin4ano ¢ 1yXaMU-BbIPOJKAMU
aorosop (3aBer). B coorBercTBMEe ¢ HMM, NpeaaTesid YeJOBEYECKOI0 PoAa YHHUYTOKAIM
BCE pa3Burble HUBMJIM3ALMU TOr0 BpPeMeHH, IPUMEHAS OpPYXKHe MACCOBOI0 NOPaKeHM,
BKJIIOYad siiepHOe. Bo Bpems 60eBBIX eiiCTBUI 1 B MEePHOABLI 32aYNCTKH TEPPUTOPHIA TyXH-
NapasuThl J0r0OBOp BBINOJHAIUA. Ho mociae 3aBepiieHHsi BOWHBI OHM PACNPABHINCH C
HEHYKHBIMH ISl HUX CBHACTEIAMH CX0KMMH MeTodamu. U Bcé mociaenymommee BpeMsi OHH
CTPEMHUJIHNCh YHHYTOKHUTD JI00bIe CBeJeHHs 0 TAKUX LUBUJIM3ALUAX, 00 MX TEXHOJOTHAX U
o ce0e. Kak Bbl monumaeTte, kK pa3sBUTHIO HAYKH U TeXHUKH Y JIIOJel 1yXH-BBIPOAKH, MATKO
roeopsi, HE crpemsTcs!

A BOT K pacnpocTpaHeHHIO TaKUX B3JOPHBIX Teopuii, kak AokTpuna Y. /[apBuna,
npuiaarawT npocto TM'AHTCKUE ycniaus. U no6uBarores ycnexoB. IX Morio He ObITh.
Ho puist 3Toro Tpedyercsi onupaTbes HA pealbHOCTb U JIOTHKY, a TaK:Ke MOHUMATh TEOPHI0
BeposiTHOCTeli, KoTopas sBasercsi OBSIBATEJIBHOM uwacTbio Hay4HOro MeTona
NMO3HAHMA.

3ameuy, 4uTo B 00s1acTH panbcuPpuKaUM PeaTbHOCTH B MUPOBO33pPeHUM J0Ael 06a
AyXa-BbIPOJAKA SBJIATCHA OoabmMMHM yMmedabnamMu. OHH He TOJIBKO BO3CHCTBYIOT Ha
YyeJI0BeYecKoe CO3HaHHe, HO M CIOCOOCTBYIOT IOMJIOrY B HEKOTOpbIX ombiTax. MM He
cocTaBJisieT 0c000ro TpyAa MocjaaTh HeGOIbIIOe KOJINYECTBO 3JIeKTPOHOB B TO MeCTO, Ie
YuYéHble OXKHMIAIT TNOJy4YeHHs] ''MOJIOKHUTENbHOro" pe3yJbpTaTa. IJTO KacaeTcsl Kak



(pu3uvecknx 3KcnepUMeHTOB, Tak U Omosorumdeckux. IloaTromy mogoOHbIe '"pesynbrarnr’
npoBeaéHHBIX "HaydHbIX" wucciaegoBanuii HE MoryTr caykuTh Aoka3aTejbCTBaMH,
NMOCKOJbKY OHH anbcupuuupoBansl. Ho He J10AbMH, KOTOpbIE JaKe He MOA03PEBAIOT, YTO
SIBJISIIOTCS HEBOJIbHBIMH COYYaCTHUKAMM IOJJIOTA.

T'1aBa 8

Mpgl He oaHu Bo Beeennoii!

B nanHoii raaBe st NPUBOKY NpuMepbl, nokasbipalomue JIETKOCTD pemenuii Tak
Ha3bIBaeMbIX TaiiH. U1 B odepegHoii pa3 mpouly Ha4YMHATH AYyMaTh, HCIO0Jb30BAaTh CBOM
JIOTHYEeCKHI annapaTt MbIILIeHHS.

CoJyHeyHbIe NIATHA - He TaliHa!

HeB03MOKHOCTH 00BSICHUTH Ja:Ke caMoe NPOCTOe CBA3aHO ¢ OTCYTCTBHEM Y JIIOAei
HAYYHOI'0 MMPOBO33peHHsl. B MOsIBJeHUM COJTHEYHBIX NATEH HUYero 3arajio4Horo Het.
CymecTBOBaHHE CBEPXBBICOKHX TeMIlepaTyp M KoJioccajibHOro aasijieHnss B CoJiHie, B
3emiie W B JAPYrMX KOCMHYECKMX TeJaX HEBO3MOKHO - 3(upHAs HHTL He MOXKeT
pacTaruBaThesi 10 6eckoHedyHOCTH. U MHOTHe (paKThl TaKKe ONMPOBEPraioT 310 '"Hay4uHoe'
3a0ay:xkaenue. Ho onsitb MBI MMeeM TOT ciay4ai, Korga MaTeMaTuieckoe 00OCHOBaHHe
cuutaercsi BOJIEE JIOKA3YEMBbIM, yeM cama pealbHOCTb M IPOBEAEHHDbIE ONBITHI.

Buyrtpun ConHpna, 1o YTBep:KAeHHIO Y4YEHBIX, JaBJIeHHE JOCTHraeT COTHH
MHJJIMAPAOB aTMocdep, a TeMIepaTypa J0X0auT 10 15 MuLInoHOB rpagycoB. Ho usBecTHo,
YTO COJTHEYHbIE MATHA ABJIAIOTCA OTPOMHBIMU Yriiy0jaenuamMu. UX TeMnepatypa B HUKHeH
yacTu Ha 1-2 ThICSIYM rPagycoB MeHbIlle, YeM HA BEPXHHX, IOBEPXHOCTHBIX CJI0SIX HAIIEro
Ceernia. Iloyemy? Beap Bcé 10/KHO ObITH HA000POT - YyeM OJIMzKe K LIEHTPY, TeM BbllIe
Temnepatypa. U 31ecs HabaoaaeMas KapTHHA HAYHMCTO ONMPOBepPraeT Te MpeACTaABJIEHHS,
YTO CYIIeCTBYIOT Y (PM3HKOB W acTPOHOMOB. Kak MoOsABIAIOTCH COJIHeUHble MSATHA, T.e.
yriayojenuss? Jla OHM - TUTaHTCKME BOPOHKM, KOTOpPble 00pa3yloTcsi OT BpallleHUs
BHyTpeHHero sjapa CoaHua, 4ro ocywmecrsiserci Ero Cozpareasmu. Mbl BHIAMM
npouecchl, kotopsie JABHO u XOPOIIIO wu3yuyennt Ha 3emuie! Hago aumb coBcem
HEMHOI'0 IOAYMAaTh!

Cuasbl nputskenuss CojiHIle B CTOPOHY FaJIaKTHYeCKOr0 IEHTPa, BOKPYT KOTOPOro
OHo Bpamaercsi ¢ NepuoOM 0Ko0JI0 250 MHITHOHOB JIeT, MOYTH OTCYTCTBYIOT. OgHAaKO Ha
Couneunsiii Illap B Manoil cTeneHd, HO MOCTOSHHO AEHCTBYIOT CHJIbI NMPHUTSKEHHUS W3-3a
ppamawmuxcss Bokpyr Hero Ilnaner. Kpome Toro, o0bém Hamero Csernia OYeHb
He3HAYNTEeJbHO, HO MOCTOAHHO MeHseTcA. U 0e3 HenmpepbIBHOM KOPPEKTHPOBKH ABUKEHUS
Co3nareassmu OHO He cMOIJI0 OBI IBUTaThCsl O OAHOI M Toii :ke opOuTe. IloaTomy B Hém
HCII0JIB3YIOTCSI MEXaHU3Mbl, AaHAJTOTHYHbIE 3eMHBIM, 0 KOTOPbIX BbI npouTéTe HUIKE.

N Boponku Ha Coanue, 1 Ero MarHuTHOoe moJie CJayXKaT JA0Ka3aTeJbCTBAMHU
HAJTMYMS BHYTPEeHHero siipa M ero Bpamenns. byas BHyTpu Hamero CBeTrmja orpoMHoe
JaBJIeHHEe U KOJIOCCAJbLHAS TeMIepaTypa, Mbl BHJeJH Obl He BOPOHKH, 4 HCKJIIOYHUTEIbHO
ruranTckue ¢akeanpl. OObluHast BopoHka Ha CouHine uMmeer TJayOMHY 4-5 ThICSY
KHJIOMeTpoB. B eé HmxkHell yacTu TeMmepatypa Ha 1-2 ThIcA4YH IpaaycoB MeHbIle, YeM
BBepPXy, B MOBepXHOCTHBIX cjoAXx Ilmanersl. M 4yem riay0xke BOpPOHKa, TeM MeHbIIe
TeMIlepaTypa B €€ HHKHEH 4acTH, T.e. Bceraa HA0M0AaeTcsl TOJbKO 0JHA 3aKOHOMEPHOCTh:
no mepe mnpubam:kenus K wHeHTpy CoJHIA TemmepaTrypa CHH:KaeTcsl. A yuéHble
nocpeacTsoM ¢GopmMyJ M pacyéToB B JaHHOM cjydae yTBep:KIAalOT o0paTHoe W, MO CYTH,
rOBOPAT: 4YeM OJiMKe K MCTOYHMKY X0/104a, TeM Telvleii. B Mupe Her HuMYero, 4rto



NOATBEPKAAN0 Obl HAJUYHE OTPOMHBIX TeMIEPATYp M KOJOCCAJILHOIO JABJIEHHS.
HaoGopot, Bce ¢akThl 3TO TOJLKO omnmpoBepraiT. M cHoBa HafJl0aeTcsi MaccoBoe H
CJIMIIIKOM OY€eBH/IHOE HAapyllleHHe PadoThl YeJI0Be4eCKOro pasyma.

O HekoTopsbIx TaitHax 3emuin, JIynsl 1 CosiHeuHOo# CHcTEeMBI

Ha 3emuaro u JIyHy costHe4YHBbIe JIyYM Bcerja nomnajaaioT ¢ oQHoi croponsl. [loaTomy
3emuoii Ilap u Ero cnyrHuna, kak u cocenun UMX, BejeacTBHe HATPeBAHUSI COJTHEYHOM
CTOPOHBI M 00J1ee CHIBHOI0 HATSIKEHMSI BHEITHEr0 3()UPHOIo NMPOCTPAHCTBA 3/1eCh AO0JIKHBI
ObI O0b1 JocTaTOYHO ObICTPO ynmactb Ha Couanue. Ilpu Tex B3rusaax, 4ro CyleCTBYIOT
ceiiuac, 3T0 He cTOJb O4YeBHAHO. HOo mpM mMOHMMaHUM HMCTHHHOTO cTpoeHusi BceneHHoM
Takoe MOJIOKeHHe CTAHOBHUTCH COBeplIeHHO sicHBIM. Kakme ke MeXaHM3MBbI HCIOJb3YIOT
TBopubl 3emuoro llapa u JIyHsl 1JIsi KOPPEeKTHPOBKH ABMKeHUsi? OQUH U3 HHUX - SAPO.
OHo y 3eMiiM, KaK M3BECTHO, COCTOMT U3 JABYX siiep: BHYTPEHHero TBEPAOro M BHEIIHEro
skuakoro. TeneBas cropona 3emuoro Illapa mnporpeBaercsi sigzpomM Jydine, 4eMm
NPOTHBOIOJI0KHASL, COJTHEYHAA. JTO JOCTHIAeTCS CMeIlleHHeM siApa OTHOCHTEJIbHO OCH
BpaumleHusi 3emiu. Kpome Toro, Bpamenue TBEPAOro sigpa OTJMYAETCS OT BpalleHHUs
3emuoro Ilapa (y4éHbIMH YCTAHOBJEHO). YKa3aHHbIe SIBJIEHUS MPOSIBJIAIOTCH TeM, 4TO
MATHHMTHBIE MOJIIOCA He COBMAJAIOT ¢ I0KHBIM M CeBEPHBIM NOJIIOCaMH. 3eMJIsl PacTéT, Kak
U Apo — nokazanHble ¢akrel. IloaToMy B messix koppekTupoBku ABM:keHMs [liaHeTnl
saapo cmemaercst E€¢ Co3naresasimu. CooTBeTCTBEHHO NepeMelIaloTcsl MArHUTHBIE 1OJII0Ca,
YTO TaKKe M3BeCTHO. Jlymalo, He COCTABHUT O0OJBLIIOTO TPyAa AOTaAaThcs, KaKOBa
reOMeTpHsi CMEIIEeHHMs1 fJAPAa W MATHUTHBIX MOJIOCOB 3eMJM - B a0COJTIOTHO TOYHOM
COOTBETCTBUM € NoJ10:keHUsiMu CoJiHuA U JIyHbI.

B omnpenenéHHOM cTemeHM /I0KA3aTeJbCTBOM  OTCYTCTBHSI  CBEPXBBICOKHMX
TemMnepaTyp BHYTpHM 3emun ciayxuT Haanuue B Heli TBépaoro sapa. Ero temmeparypa,
cyas o BceMy, MeHbIlle, YeM B KMJIKOM BHemiHeMm (/s Hero) siape. Ilociieanee, BeposiTHO,
HMeeT OJUHAKOBYIO TeMIlepaTypy NpaKTH4YecKH Be3/le M NpeAcCTaBisieT co0oil o6aacTh
HEBECOMOCTH. Takum JEIKHM cnocoGom M ofecneumBaeTcsi cMelleHHe
IUIABAIOIEr0 TBEPAOrO sAApa, He NPHUBA3aHHOIO K weHTpPy 3emun. HeBo3moikHa
IHNOCTOSIHHAA (!) xoppexktupoBka ABCOJIIOTHO TOYHOI'O U BE3OIIACHOI'O
aBukenus Ilnaner 0e3 Pazyma! DTy KOppeKTHPOBKY MbI Hadji0aaeM y:Ke ThicsiveaeTus!
YépT BO3bMU, 321yMaiiTeCh, HAKOHeI!

Cynst mo ci1aboMy MAarHUTHOMY HO0JIK0, Y JIyHBI KujaKoe AP0 HeOoJiblIoe. 3HAYNT,
KoppekTHpoBKa aBM:KeHus Jlynsl Eé TBopumamu ocymiectBisiercsi ABymMs crnocodamu. B
NMepBOM - MHCHOJIB3YeTCSl YaCTHYHO MeXaHW3M, NOoA00HbIH 3emHOMYy. Bo BTOpOM -
NpUMEeHsieTCsl IPUHIMI MAagTHUKA: TIPH MO0JIETE B OHOM HANPABJICHUU CHJIbI NPUTSKEHUS
co cropoHbl CoJiHIa ¥ 3eMJIM YMEHbIIAKTCS, PU N0JIETe B IPYTYI0 CTOPOHY HPOMCXOAMT
TOYHO PACCYMTAHHAS KOMIICHCAIUS.

3emuist ABUraercs BOKpyr CosHna 6e3 Kakux-Ju00 U3MeHeHUI B CKOPOCTH U opOuTe
OrPOMHOE KOJUYECTBO JIeT, COBepuIasi KaAblii TOAMYHBLII O00JET ¢ MOpa3UTeIbHOM
ToyHocThI0. HO M3-3a MOCTOAHHBIX H3MeHeHMii pa3mepoB Haumeil Ilianersl W cua
NPUTSIKEHUs NMOJ00HO0e MPOCTO HeBO3MOXKHO! JliIst TOro, 4ro0bl He ynacts Ha CoJiHIE U He
BblIeTeTh U3 CostHeuHoii Cucrembl, 3emuoii Ilap go/keH UMeTh CKOPOCTH HA OpOMTE B
MaJioM JAuana3oHe OT 3 KHJIOMETPOB B CeKyHIy 10 42 kujioMeTrpoB B cekyHay. Ho
aBuraercs OH Mo opoMTe ¢ ONTUMAJBLHON CKOPOCTHIO - 0K0J10 30 KHJIIOMETPOB B CEeKYHAY,
T.e. MMeeT COJIMIHBIN 3anac NpoYyHocTUu. U BCé orpoMHoe KOJIMYECTBO KOCMUYECKHUX TeJ B
CosnHe4HO cucTeMe TaK:Ke IBUIraeTcsl He TOJIBKO B Y3KOM JHAINA30He CKOPOCTei, 2 UMEHHO
¢ ONTHMAJBLHOH cKopocThbI0. OHa rapaHTHpyeT OT CTOJKHOBEHHH € AaHAJTOTMYHBIMH
oobexkTamMu, oT mnagenuss Ha Coanne u or BbuLIeTa M3 CosnHeuHoii Cucremsnl. Bce



KOCMHYeCKHe TeJa PacTyT, NMOCTOAHHO MEHSIIOTCS CHJIbl NPUTSKEHUsl, a CKOPOCTH W
OpOMTHI MX OCTAKOTCHA COBEPILIEHHO HEM3MEHHBIMH, T.e. cOXpaHseTcs OJarompusiTHelilee
NMoJI0KeHHe. JTO BO3MOKHO MCKJIIOYUTEJBHO TNPH TNOCTOSHHOW KOPPEeKTHPOBKe WX
naBmkennsas PA3SYMOM!

H3-3a manpIX pa3mMepoB BOJH AyIIH M MbICJeil Bce CyllecTBa, HAXOAsIIMECS B
KOCMHMYECKHUX TesJax, BO3MOKHOCTH NMOMOYb HaM He uMeroT. Ho umMu OblIM co31aHbl B
Coaneuynoii CucremMe HeBepOSITHbIE CTPAHHOCTH, KOTOpPBIE JOJKHBI HAaBeCTH JIoAeil Ha
MBICJIb 0 PA3YMHOM JABH:KEHUM KOCMU4YecKHX 00bekTOB. Heckobko Takux '"crpanHocreii'
Jierko HaOJronarorcsi y JIyHbl, UTO BIIOJIHE 3aKOHOMEPHO, MOCKOJbKY OHa - Oamkaimas
3eMHas coceqka. IlepBasi cTpaHHOCTHL - a0COJIOTHO TOYHOe coBnageHue y Heé mepmonos
BpalleHus BOKPYI COOCTBEHHOH och W BOKpPYr 3emuin. Bropasi cTpaHHOCTBL - HIeaJbHOe
cOBMellleHHe BHAMMBIX J0AaM auaMmerpoB JIynbl m CoaHuoa mpu MOJHOM COJTHEYHOM
3aTtMenun. IIpuuém o0e "ciaydyaifHOCTH' cOXpaHAIOTCS YyiKe MHOTHe ThicAYeseTHs1, 4yero 0e3
KOPPEKTHPOBKHM MNPOUCXOAUTH He Mo:keT. OHa mnpousBoautcss Co3gareasimu 3eMiin U
Jlynbr: o0e Il1aHeTbl NOCTOSIHHO OTOABHIAKOTCHA JPYr OT [pyra, 4Tro /[0Ka3aHO, C
NMOPa3UTEeJbHO MaTeMaTH4YeCKOH TOYHOCTHbIO, IJe eJUHWLel H3MepeHHs BbICTyNaeT
MHMKPOH. DTH M ApPyrue CTPAaHHOCTH, CBA3aHHbIe ¢ JIyHOIl, IpUBeIU K CO3IaHUI0O YUYEHBIMH
u3 akagemuu Hayk CCCP ewmé B cepenmne 20-ro Bexka TeopuMH 0 Pa3yMHOM TBOpPEHUM
€IUHCTBEHHOI'0 €CTECTBEHHOI0 CIIlyTHUKA 3eMJIM.

He nonxno ObITb M Tex paccrosinuii or Couanua no Jwodoi IliaHerwl, 4To
PaccUYMTHIBAIOTCS MO OJHOI M TOH Ke MpocTeHbKOH (opmynae. CTPaHHOCTH ellé U B TOM,
YTO B OCHOBY pacuétoB B ¢(opmyie Oepércs paccrosinme or Coanma go 3emun (1
aCTPOHOMHUYECKAsl eIMHHMIIA), TeM CaMbIiM NOXYEpPKHBaeTcsl 0c000e TMOJ0KeHHe 3eMJIH
BCeMH O00BbEKTaMH, yYaCTBYOIIMMH B HEBEPOSITHOM MAaTeMaTHYeCKOM Mopsake. JTo
roOBOPUT 0 MoHUMannu iMu 3eMHON cuTyanuu, K KOTOopoii OHM rOTOBWJINCH 09eHb JaBHO.

Yuntech NpUMEHSTH TeOpPHUI0 BeposTHocTeil Ha mnpaktuke! IlocTrosiHHO
peryaupyemoe nsu:keHue OI'POMHOI'O kosiuvyecTBa KOCMHYECKHX TeJ U MPOAYyMaHHbIE
"CTPAHHOCTHU" B Kocmoce ocymectBasiiorcas PA3YMOM! BepositTHocTh Apyroro
noJioxxennss papua HYJIHO!

Kak co3naBaTthb 3JJE€MEHTbI, B TOM YHUCJIC 30J10TO!

I'nyno He BOCHOJIB30BATHCH cHTyanueil W He mnoaymars 00 onbiTax. Ilopa
3acT00uTh MecTo B ucrtopuu! Takas Bo3mMo:kHOCTH Y Bac neiictBuTesibHO ecTh. S1 3apam
HamnpasjeHue Bamum mbicasaM, a Bel nmocrapaiitech BOIUIOTHTH UX B kuU3Hb. /s Havana
CKaKy, YTO JJeMEHTBbI, KOTOpble SIBJISIIOTCH BOJHAMH, CO3JAIOTCS INOCTOSTHHO BO BceX
KocMHU4YecKUuX Tejax. Ha 3emiie mpou3BoACTBO 3/IeMEHTOB BCKope HauyHETCs1 (BBl MokeTe
CTaTh ABTOPaAMHU TaKUX TexHojorumii!), a Teopubl Hameii Iln1aHeThl MX €O31AI0T Y:iKe
OrPOMHOE KOJIH4YeCTBO JieT. 51 He cTaHy 00bACHATH MPOIECC CO3XAHHUA IJIEMEHTOB, a 3a1aM
BONPOC, KOTOPBIi NpH NPaBWIBHOM OTBeTe NMoOMo:keT Bam pa3oOpatrbcsi B 1omo00HOM
TexHoJoruu. B Moém Bompoce coaepxarca moackasku. Urak, Bompoc. Iloyemy TBOpuUbI
KPYNHBIX KOCMHYECKHX TeJl NPH CO3JAHHM AaTOMOB MCHOJB3YIOT O4YeHb BBICOKHE
TeMIepaTyphbl, a €O3JaTeJH MaJbIX 00BEKTOB - O4YeHb HH3KkHMe? Jlymaro, Bam Temepn
MOHAITHO, YTO CyLIecTBYyeT 2 cnocoda co3ganus 3j1eMeHToB. Padoraiite OJJHOBPEMEHHO
o0onmu noaymapusimu mosra! ['oBopsi apyrumm ciaoBamm, ucnoab3yiite CPA3Y un
JIOTHYEeCKHI anmapaTt MbIIIEHUsl, 1 o0pa3Hoe MbInLienne! OnupaiiTech Ha peaJbHOCTh U
HAYYHOE MUPOBO33PEHUE!

A moka cocTosiHue ""Hay4HOil MbICJU" NMPOU3BOAUT TATOCTHOE BrieYaTjeHue. Y Tak
HA3bIBaeMBIX YYEHBIX HeT JKeJaHUsl JIyMmMaTb, OTCYTCTBYeT TOHHMaHHe TeOpPUH
BePOSITHOCTeH, MU3ePHBIN HHTepec K MHOKeCTBY HeOObSICHUMBIX SIBJICHHUI, 3aT0 anjioM0a u



CTOMKOIro HeNMPHUATHA 4ero-in6o HoBoro n pasymHoro - IPEJOCTATOYHO! Ho umenHo
3a orcyrctBue HAYUHOI'O MUPOBO33PEHUS Bce JoaM pacnjiayuBalOTCs CTPAIIHOM
neHoii! IIoHATHO, YTO BCE Ye10BeUeCTBO - MO/ BO3eiicTBHEM, 0c00eHHO Bbl, 1paroueHHblii
Moii yurartess! Ho HeoOxogumo mnposiBasite X0Th kKakoe-To CTPEMJIEHUE aymars
JoruyHo! Bam yske HeJib3sl IUIBITH IO BCEeOOLIEMY TEeYEHUIO, KOTOPOE HANPABJSIIOT ABa
BEepOJIOMHBIX AyXa-youiina! Bul moxkere BbITh CUJIbHEN!

I'maBa 9

IIpoBenéHHbIE ONBITHI

CoBpeMeHHas HayKa NPaBI0Noa00Ha, HO He MCTUHHA. U cienyiomme onbIThI, eCId
HCXOAUTH U3 cyliecTBYIOIMX B3rs10B B Hayke, HEBO3MOKHbI! Onnako oM peajibHbI,
NOCKOJIbKY B HX OCHOBE - HCTMHHOe cTpoeHue Bceesennoii. Mbl mMeeM Kak pa3 TOT ciay4aii,
KOI'Jla MEX1Yy peajbHOCThIO, Teopueill u 3kcnepuMedTamu Het HUKAKUX nporuBopeumnii!
A Bor B Hayke ux I[IPEJOCTATOYHO! IlocrapaiiTech NOHATH HNPOCTYH) HMCTHHY:
HAYYHBIE wupen - 310, mpesknae Bcero, OTCYyTCTBHE NPOTHBOPeYHid MexkAy HUMH H
Mpuponoii. JTIOBOE noJso:kenue npu ux Haauuuu B HéEM sBiasieTcss JIOJKDBIO - naxke npu
ero oomenpuHsaTOCTH!

1. B cocyn /[poapa HaauBajach Xo0J0aHasi Boaa ( 0koja0 40 MHIJIMIUTPOB)
TemnepaTypoii 3-536 rpaaycoB WM NMOMEIATHCH MOOYEPENHO IJIACTHHBI M3 AJIOMHMHUS,
yriepoaa, Meau, CTaju, OIMHKA, 0J10Ba, cBUHIA. Bee onbITHBIE 00pa3ubl BecoM 0K0.10 40
rpaMmMoB. OHH TpeIBapUTE]BHO OXJAKIAIUCHL CYXHM JIBAOM WIH [epKajauch B
NPOXJIAJHOM MecTe. 3aKPBIThI repMEeTHYHO COCYJ ¢ HUMH CTABHJICA HA TOYHbIe Bechl. B
nepsbie 10-20 MUHYT ero Bec noBbIimAJCH Ha 1-415 MuIMTrpaMMoOB, a 3aTeM NPUXOIMI K
nepsoHavyajJbHoMy. C NMOBBIIIEHHEM TeMIIepPaTyphl ONBITHBIX 00Pa30B 10 KOMHATHOM Bec
cocyna cHwkaiaca Ha 7-16 mumunurpammMos HEOBPATHUMO. B KOHTPOJIBHOM cocyae
Jbloapa ¢ npeaMeToM WM BOAOI KOMHATHOM TeMIepaTypbl U3MeHEHHUIl He MPOUCXOAUIIO.

2. B cocyn /poapa wnaamBagach, ropsivasi Boaa ( okojio 40 MWLIHMJIMTPOB)
Temnepatypoii 70 rpaaycoB WJIM NOMEIIAJNCH MOOYEPEIHO IUIACTHHBI M3 AJIOMHHUS,
yriepoaa, Meau, CTajJ, OIMHKA, 0J10Ba, cBHHIA. Bee onbITHBIE 00pa3nbl BecoM 0K0s10 40
rpamMoB. OHU NpeIBapUTELHO HArpeBaJNCh A0 TeMminepaTypbl He Bbime 70 rpamycos.
3aKphITHI repMeTHYHO COCY] C HUMHU CTaBWJICA HA TOYHbIe Bechl. B mepBbie 10-20 MuUHYT
ero Bec cHmxajucsa Ha 1-315 MmuIMrpaMMoB, a MOTOM BO3Bpamajcsi K HadaiabHomy. C
NOHUKEHNEM TeMIIepaTypbl ONbITHBIX 00Pa3L0B /10 KOMHATHOI Bec cOCy/a MOBBIIIAJICS HA
5-15 munmurpammos HEOBPATHUMO. B koHTpoibHOM cocyae Jlproapa ¢ mpeiMeToM WK
BOJ0il KOMHATHOW TeMIlepaTypbl H3MEHEHHI He MPOUCXOANJIO.

3. Tpu Opycka amomunusa (Ka:xkablii BecoM 41 rpaMMoB) NOMeIIAJMCh B TPH
OJMHAKOBBIX CTEKJISIHHBIX COCYIa, U3 KOTOPBIX OTKA4YUBaJcs Bo3aAyX. OHM 3anaMBajuch U
NMOMeIIATHUCh B cOCyAbl 00JbIIero pasmepa. U3 mocjefHHX Takke OTKAYHBAJICA BO3YX.
OHu 3anauBaJIMCh U B3BeIIUBAJNCH. OIMH U3 HUX (KOHTPOJbHBIN) OTKJIAABLIBAJICS, 2 ABA
JPYrux mnoMemajuch B AyxoBoil mkad ¢ Temmepatypoii okoso 150 rpaaycoB, rae
aepxanuch moutu 12 yacoB. 3aTeM HMX BBIHUMAJAH M B Te4eHHEe OJHOIO-IABYX 4YacoB
0’KMJAJIH, TOKA HApPYKHbIe COCYAbI JBYX HArpeThIX ONBITHBIX 00pa3loOB He NMPHHUMAJH
KOMHATHYIO TeMIlepaTypy. 3aTeM OHM BMeCTe C KOHTPOJbHBIM COCY/IOM B3BCIIMBAJIHNCH. Y
€OCY/1I0B, HAXOIMBIIUXCSl B JyXOBOM IIKa(y, Bceraa o0HapyKuBajiach noreps Beca ot 3 10
11 musuinrpammoB. B nanbHelineM ux Bec NPUXOANJ K MEPBOHAYAIBLHOMY.

4. Ucnoab30Bajluch Te ke TPU COCYAa ¢ AJIOMHMHHEM U3 NOocJjeJHero onbita. OHu
B3BelIUBAJMCh. OQUH U3 HUX (KOHTPOJIbHBIN) OTKJIAABIBAJICH, 4 ABA APYrUX MOMEIIAIUCH
HAa MOPO3 WJIM B X0J10AUIbHUK Ha 10-20 yacoB. 3aTeM UX BLIHUMAJIH U J0KHAAINCH OT Yaca



0 JBYX 4YacOB, MOKA HApPY:KHbIe COCyIbl [BYX ONBITHBIX 0O0pPa3L0B He NPUHUMAJHA
KOMHATHYI0 Temnepatypy. [loroM oHH BMecTe ¢ KOHTPOJIbHBIM COCY0M B3BEIIUBAINCH. Y
JBYX COCYIOB, KOTOPbIE OXJIAMKAAJNCh, BCeraa MPOUCXOAUJI0 yBeaudyeHue Beca oT 2 10 10
MIWLIUTPaMMOB. B 1ajibHelileM uX Bec BO3BPAIIAJICI K HCXOAHOMY.

5. Barapeiiku "KopyHa' nmoMemaauch B 3anasiHHbIE CTEKJISIHHbIE COCYAbl, KOTOpPbIE
3aKJII0YAJTUCH, B AHAJOTUYHBbIE COCYAbI 00JiblIero pasmMepa. M3 HUX O0TKAYMBAJICSI BO3AYX.
Cocyapl B3BEIIMBAJINCH HA TOYHBIX Becax. 3aTeM NPOU3BOAWIOCH 3aMbIKAHUE IeMNM.
Barapeiikn HauuHanu rperbes. Ilpu 3TOM Beerga mpomcxogwiia UX YacTHYHASA IOTepPs
Beca. B yacTHocTH, onHa OaTapeiika "KopyHa' 3a 7 yacoB B 3aMKHYTOM COCTOSIHUM Tepsijia
B Bece 10 14 mmunmrpammos. Ilocie ocTeiBaHusi Bce Oarapeiikm Bec Hadompaau. Ilpm
BbINOJIHEHUH OMNBITA COOJIOAATH MepPbl NMPEIOCTOPOKHOCTH, MOCKOJbLKY NPH 3aMbIKAHUM
Lely M JajbHeillieM HATPeBAHUU BO3MOKEH B3PbIB.

6. Pa3inyHbpIMM MAarHUTAMHU BO3/JeliCTBOBAJIM HAa aAJIIOMUHMI, yriepoia, cBuHell... Ux
BeC HAa BpeMsl BO3/IeiicTBUS CHH:KAJICSA. MarHUThI M ONBITHbIE 00Pa3Lbl PACHOJIATAJINCH HA
BbICOKOIl /1epeBSIHHOH MOJACTaBKe, CTOAABIIEH HA TOYHBIX JIEKTPOHHBIX BecaX. MarHutbl
Haxoguwiuch HAJI o6pa3uamu. Beicora moacTaBku Obljia Takoii, YTOObI HA BeChl AeliCTBUE
MarHura He oka3biBajiocb. Ha 3aMeuanue o siBjieHUM (eppoOMArHUTHOCTH, T.e. O
colep:kaHNU B 00pa3uax 3JIeMEHTOB, KOTOpPble NPUTATUBAKTCH MATrHUTOM, OTBe4y, 4YTO
MarHuthbl M o0pa3ubl Haxoawnch Ha noacraske. Ona TOXKE 6bu1a Ha Becax. K Tomy ke,
MOKHO C/1eJIaTh PaCYéT KOJMYECTBA TAKHX JJI€MEHTOB B ONBITHBIX 00pa3max M J0Ka3aTh
B3/I0PHOCTH BO3PAXKEHUI ¢ MOMOIIbI0 MPUOOPOB, KOTOPbIe MO3BOJISIOT ONPeENeJUTh TOUYHOE
HaJIMYUe MOJA00HBIX MpUMecei.

AHaJIOTMYHBIE ONBITHI NPOBOJAMIUCH HA TOYHBIX PbIYAKHBIX Becax. OHAKO HA HUX
B3BellIUBAHNE NMPOU3BOAMJIOCH NOJA CTOJELIHULEH, rle HA Heo0XOAUMOM PACCTOSTHMM Ha
HUTHh NMOABEIIMBAJIACH JErKas JepeBsiHHAss KoHCcTpykuus. Ha Heil pa3memanu Bcé TO :Ke
(maruutel HAJI oOpasmamu). W mojyyaam yMmeHbIIleHHE Beca Ha Te Ke JAeCATKHU
MILTUTPaMMOB! ONBIT FrOTOB K IEMOHCTPAIMM U MPOBOINJICS MHOTOKPATHO.

7. B onbiTax, CBSI3aHHBIX C TEIVIOBBIM M MATHUTHBIM BoO3JeiicTBHeM
3aUKCUPOBAaHBbI JBe 3aKOHOMepHocTH. IlepBasi: yeM Bblllle TeMIepaTypa HarpeBa TeJa,
TeM O0oJibllle MOTEPS €ro Beca, a YeM HHUKe TeMIepaTypa OXJaKIeHusi, TeM O0oJible
npubasieHue Beca. Bropasi: Be1uyuHa MoTepH WIN NMPUOOpPETEHUs] Beca Teja 3aBUCUT OT
PaAMyCcOB ATOMOB €ro COCTABJISIONIUX 3JEMEHTOB; YeM MeHblle paauyc, TeM 0oJiblle U
NOTepsi Beca NpPHU Harpese W BO3/JeliCTBUM MATHUTOM, H HA0Op Beca NPHU OXJANKIACHUH W3
pacyeta Ha eauHuiy wMaccbl. O0e 3aKOHOMEPHOCTH XApPaKTePHbI IS 3IQHUPHBIX
HUTEBUIHBIX NAKETHBIX BOJH, IOCKOJbKY YeM MeHbIIIe JJINHA BOJHbI, TEM MeHbIIE YCUIUM
HA/J0 AJIs1 YBeJIUYCHUS UM YMEHbIICHUs €€ aMILIMTY/IbI.

8. KA3AJIOCH Bbl, ciaexyomue npoBegéHHbIe MOX0KHe ONMBITHI APYTHX YYE€HBIX
CJIY:KAT, B ONpeIeJEéHHOI cTeneHH, JOMOJHUTEJbHBIM [10Ka3aTeJbCTBOM MNPAaBUJILHOCTH
pe3yJbTaTOB M YMCTOTHI MOMX 3KCIePUMEHTOB. /[Be rpynmsbl ncciaeaoBartesieii He3aBUCHMO
APYr OT APyra M OT MeHsl NPOBOAW/IM NOAOOHbIe ONBITHI B TeYeHHEe HECKOJbKHUX JIeT.
Pesyabtatel ux KAK BbI coBnagaTt ¢ moumu.

OnbIThl, NPoBeléHHbIE AOKTOPOM MeaunuHckux Hayk CyxanoBsiM 1O.C. u
¢pusuxom-ucciaenoparenem KocmauéBpiMm B.A., u He3aBHCHMO OT HHX JOKTOPOM
TexHuyeckux Hayk CapeabeBbiM B.®. IloguépkuBaiw, 4YT0 3KCIEPUMEHTHI UIWINCHh
HeCKO0JIbKO JeT. Ha TouHble Bechl CTABWINCH HA AJTUTENbHOE BpeMsl HHANKATOPHI BECOM /10
200 rpamMoB (MaTepHaJOM [JIsI HUX JOJLKHBI CIY:KHTh JJ1€MEHTBbI, UMeKIIUe MAaJbIi
paauyc aToMOB, NMOCKOJBKY B 3TOM cJiydae H3MeHeHHMsl Beca OoJsibiie — npuMeyanue B.JI.
ExumoBa). ¥ Hux 3a 5-30 yacoB 10 J1000ro 3eMiIeTpsiCeHUsI, MPOU3OLIEAIIEro 3a ThICSIYH
KHJI0MeTpoB, npoucxoauia BCEI'JIA 6bicTpas yacTuyHas noreps Beca. OHa cocTaBisijia B
3aBHCHMOCTH OT PACCTOSSHMS 10 J3MHUIEHTPA M MOIIHOCTH TOJMYKOB OT HECKOJIBKHX



MHJLJIMTPAMMOB 10 HECKOJbKHX 1eCITKOB MIJIIMTpaMMoB! Ilpu npekpameHnn noa3eMHbIX
TOJYKOB BeC MHIMKATOPOB B TeUeHHE CKOPOro BpeMeHHU (Kak NMPaBUJI0, HECKOJIbKO MHHYT)
BO3Bpamajcsd K ucxogHomy. EciiM TOJYKH MOBTOPSJIMCH, TO BeC ONMBITHBIX 00pa3loB K
HAYAJIbHOMY COCTOSIHMIO NMPHUXOAWJ TOCTENEeHHO W BO3BPAINAJICA K HOpMe IMOYTH Cpa3y
nocJie nocJjeanero Toauka. Takum o6pazom, BPOJE Bbl nosiBuiace BO3MOKHOCTH TOYHO
NMPOrHO3UPOBATH 3eMJIeTPsICeHHe MyTeM HelPepPbIBHOW perucTpaluu Beca.

CyxanoBbIM 1 KocMauéBbIM BbIsiBJIeHA NMPsiMasi 3aBUCMMOCTh MHOTHX Tpareaui ot
NEePUOI0B, CBSI3AHHBIX C TAKOH YaCTUYHOU norepeil Beca. IMeHHO B 3TH 4Yachl Yalle BCero
NPOUCXOAAT ABMAKATACTPO(dbI, HeylauyHble 3amycku paker... Mm ke 3aduxcupoBaHo
pe3Kkoe yBeJlMYeHHe Beca ONBITHBIX 00pa3loB B INepHOA COJHeYHOro 3armenus. Takoe
yrsikeaenne uHIukatopoB KAK Bbl corimacyercss ¢ HaGopoM Beca MOMX ONBITHBIX
oopa3uoB npu oxyaxkaenuu. [logdupas marepuannl ais naaukaTopoB, CyxanoB 10.C. u
Kocmaués B.A. oOHapy:xuiau, 4To 0oJiee Bcero MeHsieTCs BeC y TeX BelleCTB, KOTOpPbIe
COCTOAT M3 JJIEMEHTOB, HMMEINIUX MaJblii paguyc aToMOB, T.e. BBISIBWIIN Ty Ke
3aKOHOMEPHOCTh, YTO W ABTOP B ONBITAX ¢ HATPeBAHHEM, OXJAaKICHHEM M BO3JeiCTBHEM
MArHuTOM. 3aMe4y, YTO MPHU TAKHX IKcnepuMeHTax, kak y Cyxanosa FO.C. u Kocmauéna
B.A. (B c1yyae MX HCTHHHOCTH), U3MEHSIETCSl BeC He TOJbLKO Y ONBITHBIX 00pPa3loB, HO U Y
BECOB, M Y BCeX OKpYysKaommx Bemeil. 1 cTpanHo, 4TO OHH 3TOr0 32 rofbl IKCIIEPMMEHTOB
He 3aMeTHJIH.

IlonoOHbIe  OMBITHI  KaKyTC  HEBO3MOXXHBIMH  BCJIEACTBHE  OIIMOOYHBIX
NnpeAcTaBJIeHU Y4EHBIX 0 pealbHOM MHpe, B TOM 4YHcJe — 0 Macce U Bece. Ecim nexonutb
M3 aTOMHO-MOJICKYJISIDHOM JOKTPHUHBI, TO B JAHHBIX CJY4YadAX NPOM3O0ILI0 HEBEPOSITHOE —
BPEMEHHO MCYe3J1a Macca, T.e. HEKOTOpoe KOJINYeCTBO MATEPHH, H3 KOTOPOI'0 COCTOSAT TeJla.
Oanako Ha caMOM Jejle TAKOI0 HeT, MOCKOJIBKY NPHHHMAaeMble 32 YACTHIBI aTOMbI H
MOJIEKYJIbI B 1eHCTBUTEJILHOCTH €CTh CBEPXYNpPyrue HITeBHAHbIE TAKeTHbIEC BOJHBI. Y HHX
NpH TeNJ0BOM, MATHUTHOM M APYIrOM BO3/IeiiCTBUM MeHsleTCS aMILJIMTY1a, HO KOJIU4YeCTBO
HX 0CTAaeTCs HeU3MEeHHBIM.

Comuenne B uctuHHOCTH onbiTOB CyxanoBa 10.C. n Kocmauéra B.A. nosBasercs
H3-32 4aCThIX 3emuieTpsiceHuil, npoucxoasmux Ha Ilnanere. Eciu oHU [eiicTBUTEILHO
(pukcupyroTes gajke Ha PAcCTOSIHMHM B ThHICSYM KHJIOMETPOB, TO KoJeOaHUS B Bece
ONBITHBIX 00pPa3loOB AOJKHBI MPOMCXOAMTH 4acTo. M 3aMeuaTs mogo0HBIe M3MEeHEHUs!
MOIJIM MHOrue. XoTsl s MOry OIMOATBHCS, M JeJ0 JUIIb B 0c000i HAOIHOIATEJIbHOCTH U
NBITJIUBOCTH YMOB TPEX Ha3BaHHbIX Y4éHbIX. Ho M0é riiaBHoe coMHeHHMe B JApPyrom: AJisi
u3MeHennii B Bece JIIOBOI'O Tesa HyKHBI M3MEHEHHS B aMIUIUTYAe MX COCTABJISIOIIMX
BOJIH, 4YT0 B Takux onbiTax IBHO He Ha0mogaercsa. CBepxMaJibie BOJTHBI, IPOABUTasiCh B
aTOMHO# CTPYKTYype, kak npaBuio, BBICTPO TtepsiioT cBow ammintyay. B Moux ombITax
TAKOr0 He MPOMCXOAMT M3-32a 0YeHb MAJIOT0 PACCTOSIHHMSA, U cCBepXMaJjible BOJHbI MEHAIOT
aMILUINTYY ONBITHBIX 00pa3noB. K ToMy ke, M3-3a mepeMeH MoJioKeHUsI 3eMJIH, T.e. H3-32
CMeHBbI JHf HOYbI0 (€CIHM ONBITHI C COJHEYHbIM 3aTMEHHEM BepPHbI), MBI JOJIKHBI
¢puxcupoBats HIOCTOSHHBIE n3venenus: B Bece. Ho Takoro Her. OnHaKko oTBepratb Mx
uccaenopanus 6e3 TIIATEJBHOM nposepkn HEJOITYCTHMO, mockoibKy lieHa 3a
0TKa3 OT TAKOH MeTOAMKHM nporHo3upoBaHusi npu eé ucruHHoctu YPESMEPHAS! Ho
HMEHHO 3T0 M mnpou3ouuio. be3yciioBHO, Takue onbIThl NOBTOpPHO mnpoBectu HAIO u
JKeJaTeJbHO MO0JM:Ke K MecTaM 4YacThIX 3emJerpsicennii. Kak pa3 Ha He0Goabmom
PACCTOSTHUHM OT UX 3NMHIEHTPOB M3J10KeHHbIe 3((eKThI BO3MOKHBI.

51 00BbsicHUJI He Bce TaliHbl, "'MOKPBITHIEe MPaKoM' 1Jisi Y4€HbIX. Bbl, onupasics Ha
NnoJiy4yeHHbIe 3HAHHMS, MOKeTe caMu uX pasragatb. Umenno Bam u Oyner mpuHapjiexarTb
NEePBEHCTBO 00bACHEHUA TOW WJIM MHOIH TailiHbl. B nanpHeiimmem u Bac,  Bamm padorsl
JKIET, 10 MeHbIIel Mepe, u3BecTHOCTH. [locnemure!



I'masa 10
I'oroBum BEJTMYAWIIEE 3a BCIO ucropuio yenoseuectsa COBBITHUE!

IoarorapauBaercs aeiicreureasno BETMYAMIIEE COBBITHUE, ny:kHoe BceM u
KaXJA0My B BBICHIEM crenenn! BoiinéTe au Bol B caMyl0 U3BeCTHYI0 B Mupe kKoMaHay -
opranmsaropos BEJIMYAMIIEIO JIEJIA?! Drto 3aBuMcHT, npexie Bcero, or Bameii
CIMOCOOHOCTH MBICJIUTD JIOTHYHO, OT IOHMMAHUS U3JI0KEHHOTI0 3/1eCh MaTepuaJa.

Ilnan opraHn3anuoHHO padoThI

5 3aKkoHYNJI peliaoliee peJaKTHPOBaHHe cBouXx pador 28 cenradps 2022 roga. U
NPUCTYNaw K (GOpMHUPOBAHMI0O KOMaHAbl. B Heé Boiiayr 3 rpymmnbi: (1) opraHusatopsl,
BKJIIOYAasi MOCKBHYEHl M YYEHBIX Pa3HbIX HanpaBjieHUil, (2) yuéHble, KOTOpbIe CTAHYT
NPOBOAUTH M JEMOHCTPHUPOBATH ONBITHI B MockBe, u (3) co3garenu ¢pujibLMOB BMecTe ¢
NnepeBoAYMKAMM M JUKTOpaMu. $I ¢cMOry nmpoBecTHM M NPOAEMOHCTPHUPOBATH 3a CBOM CYET
Jumb psag onbiToB. Ho mo 3aepumennio JEJIA Bce nogo0HbIe paGoThl OyayT OIJIAYeHbI -
BE3YCJIOBHO! B mnpounecce rpynmoBoro oo0cy:kaeHuss B Ojaukaiiliee BpeMsi Mbl
BbIpa0doTaeM Jy4YlIMii BaApHAHT HAIIMX AAJbHEHIINX COBMeCTHBIX AeiicTBHil. O HUX BbI
CMO:KeTe Y3HATH 3/71ech (Ha caiiTe) WJIM B X0/1e KOJLUIEKTHBHOTO 00CY KIeHU.

IIpomy Bac momoub. Bo-nepBbix, ¢ Ha0opoM TPEéX rpynn KOMaH/bl, BO-BTOPBIX, €
(pmHAHCHpOBaHNEM /ONMOJTHHUTEIBHBIX IKCIIEPUMEHTOB, ChEMOK M NEepeBOJ0B TPyAoB. Bceé
nepeyncaeHHoe yeKopuT HacTyienne HOBOWM DPBI uenoseuectsa! Eciin Bol mogymaere,
TO MOIMETe: yyacTue B TaKoii KoMaH/e - Jy4diuas pekjgama ajist Bac! U sta pekinama - Ha
Bcio Ilinanety u Ha mHoro Jiet! KpoMme Toro, s1 6epy Ha cefsi 00513aTeIbCTBA 10 OTHOLIEHUIO
k0 BCEM wieHaM MOArOTOBUTENbHOH KOMAHAbI: BCAYECKH CIOCOOCTBOBATH MX
u3BecTHOCTH W noaydennio uvu JOCTOMHBIX narpaa, BkIouasi ieHe:xubie. Oco6eHHO
3TO KacaeTcsl MePBbIX M OCHOBHBIX opranmsatopos BEJJUMUYAHMIIETO COBBITHUSA! Te
pacxoabl, KOTOpble NOHECYT OPraHW3aTopbl, B JIO00M ciay4yae, MM [OJKHbI ObITh
Bo3BpauieHbl. COBBITHUE, kotopoe noaroraBausaercs, sisjiasgsercs OI'POMHBIM 6.1arom
s BeeX B3pocabix U gereil Ilinanerbl. CoOTBETCTBEHHO, H PAcXoAbl 00sI3aHbI OIVIATHTH
rocyiapcTBeHHbIe CTPYKTYPbI Be3Jie.

Haperocb, uto Bbl moHumaere: B Momx padorax m3naraercs gumb HAYYHOE
muposo33penue. OHo He nmeer HUYEI'O o01ero ¢ pequruosnsiMm mpakodecuem! 51 He
JKeJIal0 U He CTPeMJIIOCH €031aTh TeyeHHe BpPoJe MApPTUM MM MOCTOSIHHOIO cOo00lIecTBAa.
Bojsee Toro, coseryro uneHam komanabsl u3 JIFOBOI'O rocynapcrBa orTka3arbesi OT
NMOJMTHYECKOH [1esiTeJILHOCTH (XO0Tsl Obl BpeMEeHHO - [0 mnpoBedeHuss BcemupHoi
0CcB0O0OIMTENBLHOI mpouexaypsl). Bol nomknbl nonumats eé BAJKHOCTD. Ona craHer
Hayasiom HOBOWM :xku3uHu xaxmoro demoeka 3emian! Mbi rorosum BEJIUMYAWIIEE
pazopoe MEPOIIPUATUE u peanbhoe OBBEJIUHEHHUE 4enoBeuecrBa! VYpaeaure
cxopeiiniei moaroropke npeacrosimero COBbITUSA ocHoBHoe BHMMaHue u BpeMmsi! [lena
npomenienns - YYJOBUIIIHAS! UmenHo Ha o0beIUHEeHHE YeJ0BEYECKOro poaa Oyaer
HaueJeHa gedaTeJbHocTh Co3nareseit 3emHoro Illapa u TeicsigesleTHHX qyIIL.

Cam s m3-3a KU3HEHHBIX NPUHIMIOB u cocTosinust 3maopoBbsi HUKOI'JA
BbIOOPHBIE JOLKHOCTH 3aHUMATh He Oy1y, Kak M TPYAUTHCS Ha rocyaapcTBeHHOii padore.
A MoHu 00mecTBeHHbIe W NMOJUTHYECKHE B3IVISAbI HCXOAAT U3 HEH3MEHHBIX (PM3UYECKHX
3aK0HOB BceleHHOH. YBepeH, 4YTO NPaKTHYeCKH BCe pa3yMHbIe H OTBETCTBEHHBIE JIIOAH U
NMOJUTHKH 3eMJIH TaK:Ke CTAHYT BCKOpPe B CBOeil JeATeJbHOCTH ONUPAThesl HA HUX. O0 3THX
3aKoHaX (T.e. MO CYNIECTBY M MOHMX B3IJIfi1aX) MOAPOOHO M3JI0:KEHO BO 2-i, 3-ii, 4-if u 8-i
yactax. UM npakrtudecku uaeHTH4YHa M Touka 3peHusi Co3paresneit 3emun. B moanooHbIx



BBICKa3bIBAHUSIX fl ONMUPAIOCH Ha JIOTUKY. OHa e cOBepIIEHHO OJWHAKOBA W s TBOpHOB
3emuoro lapa, u nis Bcero yenoBevectBa. Mbl Bo3BpamiaeMcsi K CBOeMY eCTeCTBEHHOMY
coctossHnio. Ero OBSI3ATEJIBHOCTD y Hac quMKTYIOT ¢u3nyeckHe 3aKOHbI MUPO3IaHMS.
A 3ayo:xeHbl oHE Borom npu co3nanun Beesiennoii. Iloqpo6Ho 0 HUX M BCTYIUICHHH B CHJTY
oyeBUAHBIX OBA3ZATEJ/IBHBIX npu4uHHO-C1eACTBEHHBIX CBSI3ei - BO 2-i1 YacTH.

Cwmbica nonatusa '"monuruxa’ udmenurcs SHAUUTEJIBHO. IlosTtomy kaaomy
MOeMY YHMTaTeq 0 (0CO0EHHO PYKOBOIMTEISAM BCeX PAHTOB M MOTEHIHAJIBHBIM MOJIUTHKAM)
caenyer cHayajna QOCHOBATEJIBHO paso0parbesi ¢ JaHHBIM  MAaTepHAIOM H
NOCJeAYIUMUMHU YacTAMH, OCMBICJIMTH NPOYUTaHHOe, a TOJAbk0 IIOTOM npuHuMaTh
B3BEHIEHHBIE pewmenusi. Yoexaén, uro ABCOJIIOTHOE 60JbMMHCTBO MOJUTHYECKUX
U HAIMOHAJBHBIX JHAEPOB U3MEHHUT CBO¢ MHeHHe MO0 MHOrMM BompocaMm. HacrositenbHo
npoury npodects ¢ BOJIBIIIMM BHuUMaHHEeM 2-10 4acTh, Kak U mociaenywoiue. 1 cHoBa
nonymats OBCTOATEJIBHO, onupasick Ha Jdorudeckuii annapat! be3 nmpeyBejnueHus,
Bbl pemaete cBolo cyab0y! Ckopee Bcero, npu JOru4ecKoOM MoaXo/1e Mocjie u3y4eHus: ITuxX
pa6or Bame Bunenne ceoero oOyaymero nperepnut CYIIECTBEHHBIE nepemensi!

ByabTe pa3syMHBbI U OTBETCTBEHHBI!

IIpomy oTBeTCTBEHHO OTHOCUTHCSI K cBomM jeiictBusiM. Ecau y Bac caaboe
310pOBbe, TO OyabTe MNpelelbHO OCTOPOXKHBI W HeNPeMEHHO Cco0Jwaalite NnpaBuia,
U3JI0KeHHbIe B cTaThiX "OcHOBBI Oe3omacHocTH' U "Kak MBICAUTH Jydine: BbINOJHAN
npoctele mnpaBuial!'. HacTofiTeTbHO He PpeKOMeHAYI0 TNPHBJIEKaTb K MOATOTOBKe
BeJinuaiimero coObITUSI 0OJbLHBIX, IMOLMOHAJILHO HEYPABHOBEIIEHHBLIX, MHUTEJIbHBIX,
NCUXMYECKU He310pOBBIX Jodei U panatukoB. Kak 0b1 Bbl He 0OTHOCHIMCH K MOJIyYeHHOM
3nech UHGopMaluU, HeOMYCTUMO, YTOOBI MOcTPaaaau Bamu 3HakombIe.

Juasi Bac B Monx padoTax Bcé 04eHb CTPAHHO - 51 3TO NPEeKPacHO NoHuMaw. OgHako
exxeTHeBHO rudHet (oJiee 150 ThicsY YesioBeK. Bbl, Kak U Apyrue J0aH, CHUTAETE, YTO OHU
yMupawT. B neiicTBUTeJLHOCTH HMX (BepHeil, YeloBedyeckHue AyIIH) yOMBAIOT OrpOMHbBbIE
youiiubl-BbIpoaAkH. OHHM, He 3ayMbIBasiCh, YOBIOT Ka:KA0I0, KTO AeiicTByeT MPOTHUB HX
uHTepecoB. Ho 3/100HbIe TBAapH He BCECHJIbHBI — OJHAKO U OTAABATH UM B :KEPTBY HHKOIO
Hesb3sl. [103TOMY NOBTOPIO: NMPOSIB/SIIATE 0TBETCTBEHHOCTH! BynbTe mpexycMoTpUTEIbHBI
U ONUpaiiTech HA JOTUKY!

Kak BenyT ce0s1 peiuruosnbie (paHATMKH C TeMH, KTO He COIJIaceH MX MHeHHeM!?
Hapercs, Bol 3naere! Umenno TAKOE orHomeHnue 0yaer co CTOPOHBI MHOTHX (PM3MKOB M
actpoHoMoB. He jyuiue, a 1asxe Xy»ke OTHOLIECHHE K MOJA00HBIM B3IJISAAaM OT (paHATHYHBIX
XPUCTHAH, MYCYJbMaH, UyjaeeB... [103ToMy neiicTBOBATH HAI0 OTBETCTBEHHO, MPOAYMAHHO
U opranu3oBaHHo! HyxkeH KoIJIeKTHB J10/eil, yMeIUX MbICIUTH JIOTHYHO U NOCTYNATH B
COOTBETCTBHM ¢ wuMemomeiics curyanueii Ha 3emuie! Ilo HampaBieHHsiM, KOTOpbIe
NMPOTHBOpPEYAT KU3HEHHBIM HHTEpecaM JyXOB-BBIPOAKOB, OOJbLIIMHCTBO JI0Jdell He B
COCTOSIHMM PpeliaTh 334a4d Tuma 2+2. IT0 MOKHO Yy:Ke MOHATHh MO0 MHOIOYHCJIEHHBbIM
cJIy4asiM, 0 KOTOPBIX H3J1araercs B JaHHOI padore.

XoTH 37100HbIe AYXH OTPaHWYeHbl B JHEPIHU OTPHLATEILHBIX YYBCTB, €€ Ha Bcex
YJIeHOB NOJATroTOBHUTEIbHOI KoMaHabl 15 Bo3aeiictBuss BIIOJIHE xBatur. Tem 6oJ1ee, uTo
OHH CTpeMAAITCSI U B OOJBUIMHCTBE CJIy4aeB A00MBAIOTCSl, YTOObI YTeHHEe MOUX padoT
Hau0ojiee YMHBIMU JIIOAbMM IPOMCXOAMJIO B pa3Hoe BpeMmsi. Toraga ux BoO3JelCTBHE
MakcumMaabHo. Ho mpu mMaccoBoM 03HAKOMJIEHHH ¢ JaHHOH uHopManueil MULIHAPABI
YeJIOBEK CMOTYT ee MOHSITh U3-32 UX OTPOMHOI0 BHUMAHMS K Hell M BCJIeICTBHE HEXBATKH Y
YYAOBHMII JHEPrHU. A MOKAa CUTyauus A pasMbiuuieHuii y Bac, aparoueHHbiii Moi
uynraresab, B BBICIHEN crenenn HEBJIATOMIPUSITHASI! Oqnako u ceiiuac MbICAHTH U
nobeauts BbICTPO mb1 MOKEM!

Ectb emé oqHO BaxkHOE 00CTOSITEILCTBO, KOTOPOEe HaM noMemaeT. /lejio B TOM, 4TO



N0 BCeM HANpaBJICHUSIM, 3aTParMBAIOIINM KM3HEHHbIe MHTepechbl 1yXOB-BBIPOAKOB, OHH
CTPEMSTCSH u, kak npaBuio, 1oouBaiorcsi koHueHTpamuu HAUWUBOJIEE cnadbix Ha
pasym Jwoaeii. [lodTomy U3k U aCTPOHOMBI - JIIOAU ¢ CAMBIM 0CJIA0JI€HHBIM JIOTHYEeCKUM
annmapatoM MblnuieHusa. IloyTH Takasi ke CHTyanusi ¢ XMMHKAaMH, KOHOMHCTAMH H
¢unancucramu. Ho onu B 37T0M He BUHOBHBbI! BOT Takoii HeBUAUMBIHA 0TOOP B c0001IECTBO
yuénbix mposoautrcs IHOCTOSHHO. Iloatomy Ham ¢ Bamu HAJO npuioxuts BCE
YCWIHSl JUIA pellieHdsl YKa3aHHBIX mnpoosaem! i MX Jydiiero NMOHUMaHWS NPOYTHTE
BHUMATEJIBHO xots 0b1 nepBbie 3 yacTu.

JNymaiite CAMHU u nomoraire MbICJIUTH JIOTHYHO APyrum!

He omupaiiTech Ha 4yskHe MHeHHUsl, Jaxe ecH OHU Bceodumue! /lenaiite ocHOBOM
ceoux Mbicieil CYTD, a He BUIUMOCTDb, 0CO0EHHO, KOT1a nMeeTe aes1o ¢ mukpomupom! He
3aTeBaiiTe J0JITHE CHOPBLI ¢ TeMH, KOMY CJO0KHO pelmiaTh 3agadyd tuma 2 + 2. OHu He
BHHOBHBI B CBOeil HecmoCOOHOCTH MBICJIWTL JIOrH4yHo. HaydHoe MupoBo33peHHe HecéT
OrPOMHBIM HEeBHAUMBIM Mapa3uTaM cMepThb. [103TOMy OHH 0Ka3BIBAIOT HA JIIO/Ieil, KOTOpbIe
3HAKOMATCH ¢ MOMMH padoTaMu, caMoe CUJILHOe Bo3elicTBHe.

Heooxoaumo 00bsicuaT MAKCUMAJIBHO npocto u ¢ moka3zom! /list 3Toro Hamgo
NOATO0TOBUTH, MPOBECTH M MPOJAEMOHCTPHPOBATEL psil onbITOB. Iloka y4éHble He yBHIAT -
UM cJ10:XHO Oynet noHsATh! Ho ux BuHbl Het! Cutyanus umenno takas! Hy:xno nodourses,
YTOOBI OHM HAYaJM MCHOJIb30BATh CBOM JOTMYeCKHIl anmapaTt oJHOBPEMEHHO ¢ 00pa3HbIM
MbILIJIEHHeM (¢ mpeacTaBjieHMeM peajbHocTH). U o0sA3aTesbHOe YycaoBMe AJA Beex:
nounManue teopuu BeposstHocreii 1 YMEHMUE eé npumensaTs!

To, uro Bbl mpo4Jn, 0e3yc/JIOBHO, POTUBOPEYUT MHOIOMY M3 HAYKHM, HO OHO He
NPOTHBOPEYMT peajbHOCTH, IIpupoae, yero He ckakelib 0 MPUHATHIX HAYYHBIX B3TJISAAX.
Henbro Moeii paldoThl sIBJAsIETCS NMOKa3 TOr0 TPATrH4eCKOro MoJIOXKeHHSI, B KOTOPOM
HaxoauTcs desoBedecTBo. Jtoii TPATEJNM cnocoGeryior B BBICIIIEHM cremenn Tak
Ha3biBaeMble Hayku! FIMeHHO H3-3a rocMOACTBYIOUIMX B HUX JIOKHBIX JAOKTPUH Y JIIOJeM
OTCYTCTBYET HAy4HOe MHPOBO33peHHe, uTo W npuBoaut K YKACAIOIIEM caryannn na
3emite. K curyanmn, o koropoit HUKTO u3 mrogeii naxe ne mogospesaer! Mur JOJIZKHBI
eé NI3BMEHUTH B cCaMblil KOPOTKHI cpok!

Heo0xonmumpble 3KcIIepUMEHTbI

Cpouno! Tpebdyercsi nmpoBecTH 3 JKCHEPHMMEHTA IO OINPOBEPIKEHUI0 JOKTPUHBI
JiiHmTeiiHa (oHM M3J0:KeHbI Ha 4-ii cTpanuie). [IpeaBapuTebHO MX HAA0 JAOBECTH /10
3aKkoH4YeHHOro Buaa. IlepBblii M3 HHUX - ¢ wHcnoJs3oBanueM Mapca, JlyHbl niIn
KOCMHUY€eCKOro anmnapara. Bropoii: cpaBHHTe/JbHbINH ONBIT ¢ ABUTAKIIUMCH NPUEMHHKOM.
N Tpernii: mpoBepka 3aBHCHMOCTH CKOPOCTH CBEPXMAJIBIX BOJIH OT HX JAJIHUHBI, 4 TAK:XKe 0T
TeMIepaTypbl cpeibl. 3a Jydymine NpeNiOiKeHUs] - JeHe:kHble mpemuu! ONbITHI OyAyT
NpoBeJeHbI B OJMuKaiilee BpeMsl.

JleMOHCTpaLHI0 ONBITOB ¢ MATHMTAMU HAaJA0 COCJIMHUTH C JIKCIEPUMEHTAMH IO
BO3/I€IiCTBHI0 W [PYrHMH CBepXMajbIlMH BOJHAMH (IMOTOKOM 3JIEKTPOHOB, PEeHTIeH-
JIy4aMH...) HA TeJIa, KOTOpbIe OyAyT HAXOAUTHLCS HA TOYHBIX Becax. Bo Beex ciayvyasax OyayT
3aukcHpOBaHbI W3MEHEHHMs Beca ONBITHBIX o0pa3noB. Ho Hy:XHa cooTBeTcTBYHOIIAs
YHMCTOTA IKCIIEPUMEHTA.

XoTtesoch 0b1 HAWTH (BO3MOKHO, ¢ Bameil moMonb10) ynoMsiHyThlii MHOIO B IIepPBOI
YacTH Yy4YeOHUK XMMHHM C peKOHcTpykunueil aroma. Ho, B J1060M ciydyae, CHUMKH-
PEKOHCTPYKIMH PA3JIMYHBIX ATOMOB H OKPY’Kaloliee UX MPOCTPAHCTBO € MTOMOMIBIO NOTOKA
3JIEKTPOHOB W psiia APYrHX CBepXMAaJbIX BOJH He0o0X0auMMo clenaaTrh ObicTpo. Ilpunuém
HYKHBI (poTorpaduu U (GpUIBM ¢ HATJISIAHO-PEATMCTHYHBIM BHAOM H ¢ IOKa30M 3QUpPHOI



CTPYKTYPbI AaTOMOB B pa3HbIX noJioxkeHusix. U 3gecs apropos x1ét U3BECTHOCTD!

Co3nanue 3J1eMEHTOB - ellé OJHA MpeKpacHas BO3MOKHOCTb JJIA Y4YEHBIX CTATh
BCEMHUPHO M3BeCTHBIMHU Ju4HOCTAMU. Hauunaiite [YMATD, onupasick Ha peajbHOCTb U
Hay4yHoe muposo33penue! Ilepen Bamu - OI'POMHBIE nepcnextuBbl! Bens Bbl mmeere
OYEBUJHOE npeumyuiecTBo BO BpeMeHH! A ONBITHI 10 JAHHOMY HANPABJIEHUI0 UMEKOT
u KOJIOCCAJIBHYIO npakTH4ecKy10 3HAaYMMOCTh VIl BCEro YesioBeyecTBa!

Heo0xoqumo mnoaymMaTh 00 3KCHepHMEHTAaX, 0 KOTOPLIX IIIa pedyb B CTaTbe
"Beunbplii aABUraTeJ b BHANT KaXKIbIH M3 HAC eKeIHeBHO!'", ¢ HCIOJb30BaHHEM
noJioxkuTebHOi MHTeppepenunu. Ux npakruyeckyro HEHHOCTD nas 4desioBedyecTBa B
YCIOBHAIX HeXBATKHM JHepropecypcoB Bbl 101:KHBI MOHMMATh. XOTSl TaKHe OMNBITHI YiKe
npopoawncek. bosee Toro, OblIM co3nanbl padoramye TexHndeckue odpasubl. Ho mx
nocrapajiuch yoparb, nockojbky oHu PASPYIIAIOT "nayunyw' kapTuny Mupa!

MMoaymaiite OCHOBATEJIBHO u Bbl mnoiiMére, 4T0 ONBITOB MOKHO CO31aTh
peiicrBureasno  MHOI'O.  Hcnoabsyiite JIOTMUECKHMH  annapat  mMblnuieHus!
YuacTByliTe B IOArOTOBKEe U B JeMOHcTpannu onbiToB! Ilopa, HakoHen, B cropax geaaTrb
OMopYy Ha pa3yM, JOTHKY U pPeajbHOCTb, 4 He HA MacCOBble OIIMO0YHbIe MHEHMA!

He cranoBuTech 0e3yyacTHBIM HaOJI0aaTe]eM, a TeM 0oJiee, HeroaAyOIIUM
KpukyHoM. Ilposepsiiite! Ecaum Bpl BHUMATE/NBHO YHMTAIM MATEPHAJ, TO HABEPHSIKA
3aMeTH/IM, HACKOJIbKO ¢j1a0a mo3unus y4éHbIX. 1 kKak MHOI0 caMbIX IPOCTHIX SIBJICHUI OHU
He B COCTOSTHUM 00bsICHUTH! Y Bac ecTh npexkpacHasi BO3MOKHOCTB cAesaTh cede MUMSI!

Bbl 101KHBI MOHATH: BCé TO, YTO HCTHHHO B HayKe, He NMPOTHBOPEYUT IPUPHON
crpykrype. OcrajibHOe - NPAaBIONOJ00HAS MAaTeMaTHYeCKasi PeJIHrusi, CO3JaHHAas He
mioabMu. U 3ta BPEJJOHOCHAS yacth ucye3aer! BmosHe mousitHo, 4to y Bac ecTh
co0CTBeHHOe MHEHHe, U ero Bel cuMTaere coBepiieHHO NMpaBWIbHbIM. Ho peajibHOCTH M
JKCIIEPHMEHThI TNPOTHBOpPEYAT BCeoOIIeMy MHEHHI0. A ONBITBI MOHO IIPOBECTH
MHOI'OKPATHO, uto u 0yaer caejano. 1 camasi yMHasi 4 JaJdbHOBHUIHASI MO3UIUS B
TaKOH CUTYalluM - IPOBEPATH! A MHOT0 BpeMeHHU NMPOBepKa He 3aiiMET!

Heo0xoaqumbl  JONOJHUTENbHbIE ONbITHI. OHU  [JO/LKHBI  ONMPATBCS HA
JEUCTBUTEJBHYIO pealbHOCTh, 2 He HA PABIOION00HYI0 MATEMATHYECKYIO MOETb.
B cBouMX pa3MbllJIEeHHMAX HMCXOAMTEe U3 TOHW CTPYKTYpbl BcesieHHoii, yTo Bbl BHaenu Ha
pucynke. U coznasaiite 3xcnepuMenTsl! [lenaiite ce6e umsa! OnbIThI, CO3JaHHbIE MHOIO H
yxe npoBeAéHHble, Bbpl He J0JLKHBI mNpemararbe. Bce 3KcnepuMeHTBI  OyayT
JIEMOHCTPHUPOBATHCH B OJMkaiiniee BpemMsa. Bam onbIT cTaner HOCUTH Baie ums.

Bce 3xcnepuMeHTBI He00XOAMMO CHHMATH Ha BBICOKOKAa4YeCTBEHHOH ammapartype
IJIsl oka3za (GpuiILMOB BceMy 4esioBedecTBY. B HMX OyAyT CCBUIKH Ha JONOJHHUTEJbHBIE
¢unbMbI MO PU3NKE, ACTPOHOMUM, XUMUHU, HCTOPUM, MeTUIIUHE, OMOJIOTUM, TeXHUKe... X
TOKe He0OX0AUMO IrOTOBHTH y:Ke ceifuac.

Ecan Bbl npoBenére J11000ii onbIT, yNOMSHYTHIH MHOIO B pad0Tax, U He MOCTABHUTE
MeHsl B u3BecTHOCTHL CPA3Y, 1o Bac :kn1ét CAMOE cypoBoe Haka3aHue. Bbl coBepmuTe He
miarnatr, a JIPECTYIUVIEHUE IIPOTUB YEJIOBEYECTBA! Kapa 0yaer
coorBercTBylomeii! Jlaxke 3a manoe 3arsrusanne BEJTMYAVIIEIO cofbITHSI OrpoMHOe
KOJIM4YeCTBO Jodell pacniaynBaercs sku3HsaMu! Ilo3ToMy U BCAKHI ApYroi 3KcrepHMeEHT,
NMOCTPOEHHBIi Ha OCHOBe MoMX Ppa0dor, He Moxker adumupoBatbes BE3 HUX
HOAPOBHOI'O ynomunanusi! Ilpomy nposiBJfATL NOHMMaHUe, Ojaropasymue W He
oc10kHATH cede :ku3Hb OI'POMHBIMMUA HenpusitTHOCTSIMH.

MartepuaJsl, BKJIOYasi onucanue BceMupHOll ocBoOOAUTENBbHOM Mpouenypbl, Bol
MoOXeTe ckadaTb ogHMM (aiiiom B ¢opmate zip. Tam HaxoaaTes 2 crarbu (1-9 u 2-91
yacth), 00e B (¢opmare pdf. B mepBoii yacTu - Bce CTpPaHUIBI 3TOr0 caiiTa, KOTOpbIe
ABJAIOTCA rJaBaMu padoTsl. Bropas 4yacTh mpeacTaBjieHa TOJBKO OTAEIbHON CTaThEi.
Ects u 3-1 yacth. OHa ¢ padoramu, OJM3KHM K M3JI03KEHHOW TeMaTHKe, HAXOAUTCH B



oTeqbHOM (aiine zip. Bee onu - Ttakike B ¢opmate pdf. Ecoim 1-10 1 2-10 9acTh MOXKHO
€Ka4aTh Ha J11000# cTpaHuIe caiiTa, TO 3-10 YaCTh €O CTATHSIMH - JIMIIb HA 7-ii cTpaHuIe.
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OcHOBEI 0€30I1aCHOCTH

B nepuox mnoArotoBKku BceeMHPHBIX OYHCTHTEJBHBIX (0CBOOOAUTENHHBIX)
MepONpHUATHI ero OpraHu3aTopaM M 4YjeHaM HMX ceMeil, KaK U BCeM JIOAAM, cJeayeT
o0e30macuTh ceds OT MaryOHOro Bo3AeiicTBUA 37100HbIX AyX0B. /L1s 3TOrO:

1. Beictpo HOABJIAIOINUMCS, unun BHe3anHo BOSHUKAIOIIIUM, Mbicasam He
cJ1e10BaTh, T.e. He JeJaThb MMIYJbCHBHBIX [eHCTBUi, 0CO0EHHO B CHTyalusX, rie ecThb
BePOSITHOCTH HeCYacTHsI.

2. DBbITb OCTOPOKHBIMH € 3JJIEKTPONPUOOPAMHM, HCTOYHUKAMU NUTAHMSA,
reHepaTopaMM 3JIEeKTPOMATHUTHOIO H3Jy4YeHHs (TaKHMX, KaK TeJleBH30p, KOMIbIOTEp...) H
BCeM, YTO XOTh KAaK-TO MOCPEACTBOM 3JIEKTPONPOBOI0B C HUMH CBfI3aHO. 3eBC, Kak Bbl
3HaeTe, MeTAJI MOJIHUH (BHOE NMpeyBeIuveHne, HO Koe-4To AyXu-yOuiIbI MOryT).

3. He pomyckaTh IJIOXOT0 HACTPOEHMS, CJIE€3JMBOrO COCTOSIHUSI W YCJIOBMId,
CNOCOOCTBYIOIIUX MOSIBJIEHHIO OTPHIATeIbHBIX 3Mouuii. He BotHOBaThCS.

4. HexenareJbHO mpe0ObIBATH Ha BEPXHUX 3TakaX B BBICOTHBIX 3JaHUAX
JJMTeabHOe BpeMs. B Takoii cutyanuu mo Bac moryT 6MTh M CHU3Y.

5. He ynorpe0asaThL 4acTo M B 00JbIIOM 00bEMe CNIMPTHOE, caxap, COJib M edy,
coJepakalnyo KoHcepBaHThI. He ncnonb30BaTh HAPKOTHKHU U BO30YKIAI0IIMe CpeAcTBAa.

6. He mnepeegars M cpa3y mnocje eabl He Oparbesi 3a padory, TpPedyHOLIYIO
ype3MepHbIX yeuiiuil. MHave Bol pucKkyeTe moIy4uTh MHCYJIbT, KaK ''moaapok' ot 1yXoB.

7. IIpoSIBJAAITH OCTOPOKHOCTH C KHBOTHBIMM M NTHIAMH, OCOOEHHO C TeMH,
KOTOpPbIe arpecCMBHBI MJIN pa3apaxeHbl. OHH TOKe MO Bo3aelicTBHeM!

8. Ouenn mauTENbHOE BpeMsi 0e3 mepepbiBa BHUMAaHHMe HH Ha 4YéM He
cocpenoraunBatb. CTpeMHUTBCS, YTOOBI PpadoTaiu pa3Hble Y4acTKH Mo3ra. B mpoTtuBHoM
cJIydae MOKHO MOJYYUTH TOT JKe HHCYJIbT.

B 10 ke BpeMsi He00X0AUMO:

1. Co3gaBaTh  Xopolllee HACTPpOeHHe  TOCPeACTBOM  MY3bIKH, TNeHHs,
IOMOPHCTHYECKUX MCTOPHIi, MPUATHOI 310POBOIi MUIIM...

2. VYjaeasiTb MNOBBbINIEHHOE BHHMaHHMe 0€30MACHOCTH JeTeil, HHBAJIU/IOB,
npecrapesbiX U 00JbHBIX.

3. YXoauTh OT OTPULATEJBHBIX SMOLMII U MbICJIel, HABA3bIBAEMbIX APA3UTAMM.

4. IlnanupoBaTh M 3aNHMCBHIBATH NpeACTOALINE AelCTBHUA, /UI 4Yero MOCTOSIHHO
HMeTh 0 pykoi 6.10kHOT. Uien puxcupoBath Ha Oymare HeMeIJIEHHO.

5. He mepeyToMJSITbCA M NOAAEPKUBATH XOPOLIYK) YMCTBEHHYK M (U3HYECKYIO
dopmy.

Haxoasmumcs B 3KBATOPHAJBHOM YacTH 3eMJIM U TaM, I/ie ceidyac CTOMT KapKasi
Moroja, cjenyeT ObITH OCTOPOKHBIMHU B/ABOIHe.

OOHapy:KuUTh NPUCYTCTBHE ABYX BHIPOAKOB B CBOCH r0JI0BE MOKET KaKIbIN
JBa nyuery0a Bo3leiicTBYIOT Ha JI0/ieii MOCPeICTBOM CO3AaHHA B HX T0JI0Bax

o0pa3oB-cieH Tpe0yeMbIX [1eiiCTBMii, CJOBeCHHIMU MNPUKA3aMH U BJIHMSHUEM Ha
IMOLMOHAJIbHbIE WLEHTPbl, a TaKXkKe coeJuHeHHeM ITHX cnocoboB. I[loaTomy gus



o0Hapy:KeHHsl UX MbIcCJeil 1 00pa30B He0OX0AMMO BHE3aITHO NPepBaTh (ppassl (B TOM YHCIIE
— MBbICJIEHHbIE) Ha MOJIycJ10Be U 000pBaTh coBeplliaeMble AeiicTBUSA, eCJIH Te U IPyrue HecyT
B ce0e J000e oTpuuarenbHoe Havyano. Ilpm Beskoil ccope (maike BooOpaxkaeMoii)
NpepbIBaiiTe MOTOK CJI0OB W JACHCTBUS M 0OYeHb BHUMATEJBHO CJEAWTE 32 UX Pa3BHTHEM.
IIpu OauTeIbHOM NOAXOJE U HEOAHOKPATHOM NoBTOpe Bhl 3aukcupyere MX KOpOTKOe
NpojoJizkeHue B cBoeil rosose. Ckaxem, Bbl 060pBann cjioBo '"cBUHbA" Ha TpPéx OykBax
"cBu'". A Bam ynacres yeaslmath ero B Buae "cBuH'" nian ""cBuHb". OqHAKO 1yXH-yOMiiIbI
MOIYT yBecTH Bamm MbIC/IM B CTOPOHY U Yepe3 MOJI0KUTeIbHbIC SMOLUH H BOOOpaxkaeMble
cueHbl. Ho KoHe4YHOl MX HenbI0 SIBJAIOTCH TOJBKO OTPHLATEIbHbIE YYBCTBA, BOJIHBI
KOTOPBIX CJIYKAT Ui HUX JHeprueii.

OHHN BO3ECTBYIOT Ha CO3HAHWE WM YYBCTBA JIOAeil W KPYNHBIX cymecTsB. /IBa
BBIPOJKA CTPeMATCS pacnajuThb JOble OTPULATedbHbIe 3MoUHMHU Be3fe. Bbl xpanurte B
cBoell MaMATH HeMajl0 CHTyanuii, KOTOpble NMpPHBeIU K HenpuaATHOcTAM. HaBepHska
NMOMHHTe, KaK NPpH BHAe J1000i kaTtacTpopsl y Bac B rojose mosiBiasijiuch moao0HbIE
CIeHbl, HO ¢ BammMm ydactmeM. JTo He pasbIrpaBlieecsi BooOpakeHHe W He padorta
NMOJICO3HAHMA, a BO3JelCTBHe OrpPOMHBLIX mNapa3uToB. Ho oHM 4YenoBeueckomMy ria3y
HeBUAUMBI. [103TOMY M 37101€HCTBYIOT Oe3HAKA3AHHO.

Bo3neiicTBre BHIPOAKOB Ha cebe MOIYT 3a()MKCHPOBATH JK/H, OT KOTOPbIX 3ABHUCAT
OKOHYATEJIbHbIE CPOKH mpoBeleHusi BceMHpHBIX ocBoOOaAMTENBbHBIX mpouenyp. B
co3laBllelic CHTyallid /IBa YyAOBHMIIA OYAYT CTPEeMHUTBHCSl, YTOObI pelajuch NMPodJeMbl
BTOPOCTeNeHHbIE, a TJaBHble OTKJIAABIBANINCH M 3a0biBagnchb. HyxkHO THaTenabHO
KOHTPOJIMPOBAThL CBOI0 YMCTBEHHYIO [IeATeJbHOCTh. E€ 3aMeqiieHne, mpepbIBaHHe H YBOJ B
cTopoHy Bbl cMOkeTe OIYTUTH (PU3HYECKH, KAK JeiicTBUE MOCTOPOHHeH cuiibl. Bo MHOrOM
Bame mnporuBojeiicTBHe Hapa3uTaM 3aBHCHT OT NUTAHHWS, HACTPOEHHUS, OKPYKAIOIIUX
yYCJI0BHIl 1 BHUMAaHMS.

IloBTOpIO I1aBHOE, YTO Hay4yuT Bac pa3zo6parses ¢ ux npucyrcrBueM BBICTPO:
Bamm wmbicau, Bkiawoyas o6pasbl, HEJEHAIIPABJIEHHO CO3JAIOTCS wnau
N3BJIEKAIOTCS u3 namstu Bamu, a ux - IPUXOIAT, MOABJIAKOTCS no-BopoBckH,
HeoKMIaHHo, naxke He3amernHo u IOJMEHSIIOT COBOM, yBoas B Hy:KHOM s
OrPOMHBIX Napa3uToB HamnpasjeHuu. Bel Bo3Bpamaerece k BAIIIMM mbiciasiM, a AyXu-
BBIPOAKH MX CHOBa NMOAMEHSIIOT cBoMMH. KoHTposmpyiiTe TedyeHme MbIcjieid, H BCKope
npouecc ux 3aMeHsbl 171 Bac craner oueBHAHBIM!

I'naBa 12

Kak MbIc/IMTD Jy4llie: BbINOJIHSN NPocThIe NpaBuial

Jasi Toro, 4yro0bl B JAaJibHelilleM He COKajJeThb 00 YNYLIEHHbIX BO3MOKHOCTSIX,
He00X0JUMO C CaMOI0 Hayaja MbICJIMTb YMHO, JIOTHYHO. K coxkajieHHI0, B COBpeMeHHBIX
3eMHBIX YCJI0BHSIX 3(Q(deKTHBHAsi YMCTBEHHasl AesiTeIbHOCTh BecbMa 3aTpPyIHHMTEJbHA.
Onnako ona Bo3moxxHa. Hago e BBIITIOJIHATD onpenenénnbie ycao0Bus, H3J10KeHHbIE
Huske. Ho Bce crarsu Tpedyror IOHUMAHMUMAA.

YcaoBus 3¢ GeKTUBHON YMCTBEHHOM AeITEJILHOCTH

Yenaurs 3J00HBIM JyXaM BJIMSIHME HAa YeJOBeYEeCKHH MO3r M yM MO3BOJSIET
He3/10poBasi MHUIA, eé U30LITOK M rojoganue. JleiicTBUS OrPOMHBIX MapPa3sUTOB B TeUYeHHUE
ThICAYEJeTUH ObLIM HAaNpaBjeHbl Ha QopMHpoOBaHHe Yy YeJOBeYEeCTBA OIMMOOYHBIX
B3[VISIIOB BO MHOTHX 00j1acTaX. B ux yuciie - npeacrasiieHus: 0 IPABUJIbHOM MUTAHUM.

IMocrymiieHue B roJiOBHOH MO3r OOJIBIION0 M MAJIOT0 KOJUYECTBA NUTATEIbHBIX



BellleCTB YCHWJIMBaeT BosAeiicTBHe mapa3uToB. IloaTomy ¢pykThl (0CO0€HHO cIagkue W
KHCJIbIE), Opexu, JTUKCHPBI U3 TPaB-CTUMYJIATOPOB Bpo/e *KeHbIIeHs MU 3JIeyTePOKOKKA,
HACTOM T'YyCTOM U JAake cpe/lHeil 3aBapKH cJjieqyeT ynoTpedasaTh B MAJIOM KOJIMYecTBe.

Cpa3y nocijie npo0ys;kKaeHHsI 4YeJI0BeKa BJHsIHHE BBIPOJKOB HAa Hero emeé CHJIbLHO.
ITo3Tomy B Takue MHHYThl Ba:KHble Jeja He mJaHupyidte. CHayala MNPOCHUTECH
OKOHYaTeJIbHO, 00eciedybTe HOPMAJIbHOE KPOBOOOpallleHHe, a JHUIIb 3aTeM NpUCTynaiTe K
OCHOBHOW yMCTBeHHOHl JesaTeJbHOcTH. U mocie eapt B Teuenue 30-40 MuHYT He
NPUHUMAlTe BasKHbIX pemieHuid. Eciam e Bbpl moenu miorHo, T0 HAYMHAWTEe OCHOBHYIO
YMCTBEHHYIO J1eSITeJIbHOCTH He paHblle, yeM 4epe3 1,5 yaca.

OcHoOBHONi 00béM BHTAMHHOB W TOHM3HUPYIOIIMX CpPeACTB ynorpedasiite no 14-15
yacoB. [Ipn moxkajabiBaHMAX B cepime caejJaiTe Maccak I'PyAHM H BBINOJHHATE JErKue
YIPaKHEHHs ¢ YYACTHEM MBI BepXHeil yacTu Tesa U pyk. Ilpu cepaeyHoM HeoMOraHuu
otabixaiite u cnute TOJIBKO Ha neBoM Goky.

Tpynnrtech 006s13aTebHO ¢ nepepbiBaMu. IIpexkpamaiite padoTy, Kak MUHUMYM, 32
30 MmuHYT 10 cHa. Ilepex cHOM roHWTe IUIOXHE MBICJIHW NPOYb M He ONacaiTech yBHIEThb
komMapsbl. Tak Ha3bIBaeMas "SICHOCTH MbIcjeli HeOOBIKHOBeHHas1" CBUAETEIbCTBYeET, KaK
NpaBuJjo, Jumb 00 oaHoM: Bpl aBHraerech B HY:KHOM /UIA BBIPOAKOB HalpaBJIeHUH.
Bnpodyem, OHM MOTYT AeifiCTBOBATH U METOAOM OT NIPOTHBHOTO.

Hoaroe mnpe0biBaHHe 32 KOMIBIOTEPOM M [UINTEJbHbIH NPOCMOTP Hepegady Mo
TeJIeBH30PY YXYAILIAI0T YMCTBEHHYIO NeITeJbLHOCTH HA NMOCJeAYIOIINe HECKOJbKO 4YacoB,
KaKk W J00asi NMpoAoLKMTeIbHasA padora co 3puredbHbIMH oOpasamu. C MOKpPBIMH
B0JIOCAMH y TeJIeBH30Pa M KOMIIbIOTepa He CHANTE.

PazapakuTeJbHOCTH M arpecCMBHOCTH CIIOCOOCTBYeT MOCTYILUIEHMEe B IleYeHb
He30poBOii numM wWaM eé upe3mepHoro o0néma. Ilpm pasapakuTeIbHOM XapakTepe
NPUBSA3BIBANTE ¢ MOMOIbI0 00JbIIOr0 MOJOTEHIA TOPAYYI0 IpesKy HAa 00JacTh NeYeHu
NMOOYePENHO criepedy U c3aqU MocJie eIbl M B epUobl, Koraa Bac 3axyiécThIBalOT IMOIUH.
IIpu c1a60ii neyeHH He elIbTE KapeHoe, ’KUPHOE, OCTPOe U COJIEHOe.

3HAYNTENBbHO YBEJIMYHMBAIOT BJHSHHME 4YYAOBHIN HAa pa3yM 4YeJOBeKa H ero
IMOLMOHAJIbHbIC HEHTPBI: HAPKOTHKH, AJTKOI0Jb, Ta0aK, caxapocoJepskamue MpoayKThbI,
€0JIb, KOHCEPBaHThI, BO30y:KIaOImMe cpeAcTBa (BKJIH4Yas Kkode, Kakao, 4vaii),
NMepenoJHeHHOCTD JKeJIIKa NMHUIIed M KUIKOCTHIO... /laxke mMalioe comep:kaHMe CIMpTa B
KPOBH /1aeT BbIPOJAKAM BO3MOKHOCTh BJIHATH HA cepaue u Mo3r. I1oaToMy Bo3aepsKuTeCh OT
BCEro, 4YT0 COACP:KUT CHUPT. XO0JI0J YMEHBbIIACT BJIUSIHHE BBIPOAKOB, HO OXJasKICHHUE
OpraHmu3Ma, B IepBYI0 04Yepe/ib r0JI0BbI, IPABOAUT K YBeJTUYEHUIO UX BO3/eHCTBHS.

Yaensiite rojsose camoe npucrajgbHoe BHUMaHue. [Ipu riry0okux pa3MbIIIeHUSIX
KJIaauTe 00e JaJoHu HA Makyliky. U riiaBHoe: crapaiitech He ObITh B IJIOXOM HACTPOEHUM.
O0s3aTeJbHO HCNOJIB3YHTE cMeX M KaK JIEKAapCTBO, M KaK CPeACTBO [Jsl YCHelIHOWH
YMCTBEHHOI JesiTelbHOCTH. JlymMaercs Jjiydiie BO BpeMsl XOAbObI M JABH:KeHHUS - 3aMe4eHO
JaBHO M MPAaKTHYeCcKHU Be3fe. O0bsCHeHHe IPOCTOe: CBA3b Mexk1y Bameil rosioBoit u ogxHuM
U3 HEHTPOB OI'POMHBIX IyXOB YXy/AlIaeTcsl, U Bo3JelicTBHe UX cjadeeT.

U3 npocrorhl mpaBWiI He cJeaAyeT, 4YT0 OHM He J(pdexTuBHbl. HyxHa
CHCTEMATHYHOCTh. Y CIIeX A0CTUTraeTcsi PABHOMEPHOCTHIO U MOCTOSHCTBOM, 2 He PHIBKOM.

JlymaTh YMHO B IJIOXOM HacTpoeHuH Bbl He cmoxkeTe!

HNmenno Tak! IloaToMy B nmepuoasnl, koraa BaMmun npuHuMaOTcs BaskHble pelleHMs,
HUKAKHEe OTPULIATEIbHbIE IMOLMHN HelomycTuMbl. HaYe MbICIUTh YMHO BBl He cMo:keTe -
Bam He mo3BoJSAT AYXU-BBIPOAKU. OJHAKO ecTh HeGoJbIIOE UCKIAKYeHHe. B ToM ciyuae,
koraa Bel camu co3naére B cede CIIOPTUBHYIO 3JIOCTD (He ApoCTh U He HEHABUCTD) U
koutposupyere eé IIOJTHOCTBIO, To ona momoraer HacTpouthesi. Ho Takoii mpoumecc
JI0JKeH ObITh JeiicTBUTeabHO oA Bamumv KOHTPOJIEM u anutsca HEJTOJIT'O!



Crpemurecs JAYMATD noruvno, konTposmpyiite csoro YMCTBEHHYIO
JAEATEJBHOCTb u O9MOLIMA!

IIponoskeHue (2 yacTb) HAXOAMTCSl B TOM ’Ke mamke, yTo M 1-1 yactb. OHU 00e
npeacrasjgeHsl B popmare pdf. CkavaiiTe ux ¢ 11000i cTpaHubl caiite www.e-vd.ru

Hanerochr Ha Bam pa3ym M 0TBeTCTBEHHOCTH, EkumoB Bukrop AMutpueBuy
Mou KOHTaKTHBIE JaHHbIE:

IouroBplii smmk: ekvid@mail.ru
Skype: ekimov-vd
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