ExumoB Bukrop IMmutpreBuy

O cKpbITOii 0T yenoBeyectBa BETTUYAHUIIEHN Taiine!
Hay4Hblii 1eTeKTUB, B 0CHOBe KoTOporo Ha 100%
- Hallla peajbHOCTb, BKJII0Yas coObITHS Bameil sku3Hm.
H3noxennoe 31ech B KOJIOCCAJIBHOM crenenn (na 100%) kacaercs
u Bac! Ho BbI na:ke He mogo3peBaere 00 3TOM, KaK M OCTaJIbHbIE JIIOAH!

BBenenne

JleiictBuTenbHO i Taiina BEJIMUAMIIIASI? KTo eé CKpbLI, KAKHM 006pa3oM M
noyemy? OtBeThl Ha noctasieHHble Bonpocsl # HEOITPOBEPKUMBIE noka3aTeibecTBa
Bbl, Oe3ycioBHO, mosyuute. Ho, kak m mpm jawdoM paccieqoBanuu, st 3Toro Bam
He00X0AMMO BBINOJHUTH CJIeAYIOIINe YCJIOBHUS:

Onupaiitech Ha PA3YM, JIOT'UKY u PEAJIBHOCTD, a He na MHeHus!

Hznoxennnie nanee moJoxennss HE IPOTUBOPEYAT peanbHOCTH W JOTHKE W
o0bsicusitor BCE Taiinbl, koTopble He B cmiuax pasraaars y4dénele. bosaee Toro, c
JETKOCTBIO pemaiTca u 3araaku ucropuu. Ilockoabky padora mpeaHa3HauyeHa Jisi
BCEX unopeii, Mo 00bsicHeHMsI Oya1yT MAaKCHMAJIbHO YNPOIIEHHBIMHM, YTOObI MOHSITHO
OBLJIO JaKe IIKOJIBHUKAM.

OYEHD Ba:xkHoe npeaynpe:xaeHue!

Moanarar, uro Bbl cormacutech ¢ OUYEBU/HBIM yrtBep:xkaenuem: Bo BCEX
cJIy4yasix, KOIrJa CylecTByeT NPOTHBOpedYHe MeKIy Teopueil, ¢opmyJoil, pacuéramu u
NPUPOAHBIM SIBJIEHHEM, OIUOKOH MoOxkeT ObITh TONbKO Miesi. IlpupoaHoe siBieHHMe He
sIBJsieTCsl OIIMOKOI, TaK KaK OHO cymiecTByeT peajbHo. Ilpu HecoBmageHMH uAen ¢
peanbHocTbi0 Mbl uMeeM HEBO3MOKHOE TIIPOTUBOPEYHUE, koropoe Haxo
ycTpaHsiTe. JlaHHOE NOJI0JKeHHE OYEeBHIHO M OeccnopHo, T.e. siBasiercsi AKCHOMOM!
CooOmecrpa, rae u©apsar Teopud, (opmMyabl M pacuyérbl €  HEBO3MOKHBIMH
NpOTHBOpPeYMsIMH, Ha3biBaTh ce01 HayunbiMu HE wumeror mnpaso. Hx B3rasasl
INPOTUBOPEYAT nHayke, MOCKOJIBKY OHH He OTPAKAIOT AeiicTBUTeNbHOCTh. Eciau Bel
corjacHbl ¢ JAaHHbIMH HecomMHeHHbIMH MHMCTHUHAMM, 10 s Hagewch Ha Bamy
00bEeKTHBHOCTH U pa3yMeHHe.

I'naBa 1

be3 nonuManus P€AJIBLHOCTHA CO3AaTh HAYKY HEBO3MOKHO!

JIoboe siBleHHe NMOHMMAaeTcsl JMIIL Toraa, koraa mocruraercss ero CYTbh. U
IJIaBHOE YCJIOBHE 3TOr0 - COBEPIICHHO TOYHBIC ONpe/esieHHsl. YBbI, HEpPeAKO BMeCTO
NPaBUJIBHOIO (T.e. HAYYHOI0) onpeaejeHust Mbl MMeeM (asbcnpurkanuro, noaior. U xors B
00JbIIMHCTBE CJIyYaeB TaKoe cOBEepIIaeTCsl HEBOJIBLHO, MbI BCe HECEM OrPOMHBIE MOTEPH.

CioBo "BosiHAa" W BbIpakeHHe ''BOJTHOBOW mpomecc' SABJIAIOTCH a0COTIOTHBIMH
CHHOHUMAMM, KaKk M NOHATHA '"'Bpems'" M '"'BpemeHHoil mpouecc'". OHU - OTBJ/IeYEHHBIE
NMOHATHSA U caMH IO ce0e MaTepueil He ABIAIOTCA. OTBICYEHHbIC TOHATHA MPOSABJIAIOTCS



MOCPeICTBOM MaTepHAJIBLHOI0 00beKTa, CpeAbl, HO, IOBTOPIO, CAMHU TAKOBOW He SIBJISIIOTCH.

Korna mMb1 6pocaeM kamMeHb B BOAY, TO NOSABJASAIOTCH BOJHBI. OJHAKO OHHM He eCTh
HOBasi MarTepus. B M3HayaabHO cyumlecTByIOlllell BOJHOW cpele BO3HHMKaeT sIBJIEHHE -
BOJIHOBOH mpouecc. He Oyabs Boabl, He O0bL10 ObI BOTH. B 1aHHOM ciiy4ae MaTepueii BOJIH
ciayxut Boaa. Ecan Obl Mbl Opocu/iM KaMeHb B 0€H3MH, TO BO3HUKJM Obl O€H3MHOBBIE
BoJHbl. Ho oHM camu mo cebe marepueill He ABAAIOTCH. BOJIHBI — JWIIb sIBJIeHHEe B
Marepuu, B cpeae. BoiHbl, TpyA, CKOpOCTb, BpeMsi M APyrHe OTBJe4YéHHbIe NMOHATHA He
MOIYT CylIecTBOBaTh caMu Mo cede. Eciu oHM MOABAAIOTCH, TO MCKIIOYHTEJBHO KAaK
NposiBJIeHHe KOHKPeTHOH MaTepuu, 00bekTa. M 0T Hero OHM HEOTAEINMBI.

IIpouTHTE BHUMATEJILHO IOJI0KeHUE U3 (PU3UKH, ACTPOHOMHUHU U XUMHU:

B KocMmoce BakyyMm (I1ycToTa), re nepeaBUraloTcs BOJHbI, BKJIKOYAs CBETOBbIE.

Hey:xenu B Bakyyme? Kak ske mpouecc Mo:KeT cyliecTBOBaThL 0e3 martepuu?! Ecian
eCTh BOJIHA, TO, 0e3 COMHeHHs, cylecTByeT M cpega! BoJsiHoBoil mpomecc HeoTaeJMM OT
matepun U JJOKA3BIBAET, kak B JaHHOM cJjy4dae, eé cymecrBoBanue! s jgy4iiero
MOHUMAHUSA A M3JI0KY NPHUBEIEHHOE MOJI0KEeHHe HeCKOJIbKO MO-IApPyromMy, NpakKTHYecKH He
MEeHSSl CMBICJI:

BosiHbl cBeTa SIBJISIOTCS MPOSIBJI€HUEM MYCTOTHI, T.e. MaTepHsi JAHHBIX BOJHOBBIX
NMpoLEeccOoB ecTh BaKyyM. JTO MOJ0KeHHe - adcypHA, MOCKOJbKY BCe BOJIHBI NMpeAMeTHbI U
00/121210T KOHKPeTHBIMH pa3MepamMu. Mbl HMeeM HeBO3MOKHOe NPOTHBOpeYHe!

Y4yénble moMealOT BOJIHOBOI mpouecc (KaK caMOCTOSATENbHYI0 Belllb) B MYyCTOTY,
yro HEBO3MOZKHO. Ilo ux MHEHHIO, BOJIHbI 00JIaJal0T CBOMCTBAMH HEKHX CI'YCTKOB,
KOTOpPbIe CYLIEeCTBYIOT CaMH MO cefe, KAk HeMaTepHAJIbHAsA MATepHs U3 JeTCKHX CKa3ok!
Xots JIOBOM BoaHOBO# mpouecce (T.e. BOJHA) ecTh KoJedanne cpeb!

He npeBpamaiiTe oTB/IeYéHHbIE IOHATHUS B MAaTepHaJibHbIe Belu!

Emé pa3 npoury pazooparbces ¢ orBiedéHHbIME NoHATUSIMU OCHOBATEJIBHO! A
B CJIy4yae ¢ TaK Ha3bIBaeMOil IyCTOTOIl BHIBOJ OJHO3HAYEH: €CJM eCTh BOJIHOBOI Ipouecc,
TO MMeeTC M MaTepusi, B KOTOPOii OH BO3HHKaeT U cyliecTByer. He MokeT BOJIHOBOM
npoiecc CylmecTBOBaTh caM IO cede, KAk He MaTepuajbHoe siBjeHue! CienoBaTesibHO,
BMecTo Bakyyma ectb HEYTO. Ho uyro u3 ceb6si marepus (ocHoBa BcesieHHOI)
npeacTaBaser? Mbl 0TBeTHM Ha BONPOC JuIIb Npu BbinojJHeHun BAYKHOI'O yciaoBus!
BCEI'JA npu paccyxnenusx HAJLO onupatbest Ha PEAJIBHOCTD u JIOT'UKY, a ne
HTHOPUPOBATH UX, KAK 3TO HEPeIKO MPOMCXOAUT B HAY4YHOM Mupe!

I[Ipomy Bac 61T IIPEJEJIBHO BHMMaTeIbHBIMHE!

OTBeTbTe Ha BONpOC: 4YeM TejJda He M3 OHOJOTHYECKOro Mupa (CKakeM,
KOCMHUYeCKHe 00beKThl MJIM MATHUT) MOrYT NPUTSAHYTH ApYyr apyra? Pa3pe y HHX ecThb
pyku? Her, koneuno! Ho, MoxkeT ObITh, OHM MMEIOT KAHATHI ¢ KPIOYKAMM M C JUILYYKAMHU
s adbopaaxa? Tosxke Hetr! UeM ke OHU XBATAIOT APYT Apyra M npuTaAruBaT? Yem Mmaraur
XBaTaeT Apyrue Teja W NpUTAruBaeT K cede? 51 ¢opmMynanpyro BOmpockl TAKHM 00pa3omM,
yro0bl BBl Jydmie MOHAJIM CHTYanMIO. YKa3aHHbBIM TeJIaM COBEPIICHHO HeYeM
NPUTATUBATL U NPUTATUBATHCS. Beé, 4TO y HUX ecTh, Tak 3TO cBepxMaJblie BoIHbL. Ho nmu
NPUTSAHYTH (MOATSAHYTH K ce0e!) HEBO3MOXKHO, 12 M JBHUIAIOTCS OHH HaBCTpedy, NPOTHUB
ABM:KeHMs cOmmkamuxcs 00bekToB. Yuénble BUIST npouece cOnmkenusi (He mpouecc
nputsaruBanus!), Ho HE IOHUMAIOT ero cyTh: MexaHu3M Ha0/1101aeMoro siBjienus. OHu
H3J1aralT UCKJIIYUTEIbHO BUIAMMOCTD MPOMCXOSIIIEr0, HO He ero cyTh. SIBjeHHe, KOTOpoe
NPOUCXOAUT B AeiCTBUTENbHOCTH (Mpomecc cOMMKeHHA!), Ha3bIBAETCS BCeMH OIIUOOYHO
NpoLeccOM NPUTSATUBAHUS HJIH MPOLECCOM TATOTEHUS.



IloBTOpIOCH, ¥ TEJ VIS NPUTATHBAHNS HUYEr0 HeT, Y HUX eCTh TOJIbKO CBepXMaJble
BOJIHbI. OHM NPOU3BOAAIT KaKoe-To JelicTBHe JTU00 BHYTPH Tea, JJM00 B OKPY:KAalolIeM ero
npoctpancTBe. Ho TAHYTH 00beKT, K KOTOPOMY CBepxMaJjble BOJIHBI JeTAT HaBCTpedy, B
NPOTHBOIOJIOKHYI0 CTOPOHY 110 OTHOLICHHIO K CBOEMY ABHKEHHMIO OHH He MOTyT. JIpyrumu
CJI0BaMM, JIBUTal0lIeecs] WM HENOABHKHOE TeJO XBATATh M TAIIMTH HAa3aJ K 00beKTy (K
TOMY ’Ke MarHuTy), OTKY/Ia 3TH CBepXMaJible BOJHbI BbLIeTeJH, OHM He B cocTossHuu. Cama
NMONBITKA O0BLACHUTH Mponecc cOMMAKeHUS] TeJ TAKMMHM TePMHMHAMH W ONpeesIeHusIMH:
rpaBUTANMA (T.e. CHJIbI TATOTEHHS - TAKOBO 3Ha4YeHHE 3TOI0 TEPMHUHA), 3aKOH BCEMHPHOI0
TATOTEHHUS, CHJIbI MPUTHKEHHUA, CUJIbl TATOTEHHUs, TeIa NPUTATHBAIOT U NPUTATUBAIOTCH -
sapasercss ¢aabcudpukanmeii Hayk, mnoanoroM. B o00bIYHOM pasroBope emé MOMKHO
YHOTpPeONTHL 3TH CJIOBAa M BbIpakeHUsl - U TO He BO Bcex ciayvasax! Ho BeipaBaTh ux 3a
nayunble Tepmudabl HEJIB3S5I! Kaxknoe cjioBo mMmeeT omnpeneéHHBI CMBICI, M OH He
JOJIKEH TOAMEHAThCH JIOKBbI0 U HenpaBuwibHOCcThIO. Hayka TPEBYET cosepuieHHO
TOYHBIX M NPaBHIBHBIX omnpeneiaeHuii! Eciam MBI X0THM mOCTHYb HMCTHHY, TO O0SI3aHBI
a0coroTHO Bcé HazpiBaTh COBEPIIEHHO TOYHO! B Hemauioii crenenu Oeabl Jrwoaei -
OT OIIMOOYHBIX ONpe/iesIeHN i, Ha3bIBaeMbIX HAYYHBIMH.

PaccMoTpuM, Kak AeiicTBYIOT cBepxXMaJjible BOJHBI HA 00beKT, K KOTOPOMY OHH
JIETAT OT Apyroro rteaa (or MarHuta wim or Teja B Kocmoce). Ux neiictBue moxer
OKa3bIBAaThCS MJIM HA TeJIO, MM HAa OKpY:Kaloliee ero MpocTPaHCTBO. A BO3MOKHO, TO U
apyroe oxHoBpeMeHHOo. CiieioBaTe1bHO, HMeeTCHA TOJbKO 2 BapHaHTa (WJIM ILUTIOC TPeTHii -
ux coueranue). He 6osee Toro!

B nepBoM BapuaHTe NMPOHCXOAAT KaKHe-TO M3MEHEHHsl B TeJle, KyAa CBepxMaJible
BOJIHBI momagaT. WU Teno, BO3MOXKHO (KAK MpeanoJio:KeHue), Mpuodperaer HeKHe
CBOIICTBAa, KOTOpPbIe MO3BOJAIT €My OTTAIKHBATHCHA €3aH WJIHM ¢ OOKOBBIX CTOPOH IsI
JABU/KEHMS] HABCTPeYy K MATHUTY WJIHM K KOCMHYeCKOMY 00beKTy. XBaTaTbCsl 3a YTO-TO B
nepeaHeil yacTtu eMy HedeM. /la m oTTajJKuMBaThbCA criepead MOXKHO JWIIb Hazaa. Takum
o0pa3om, cOaMKaloIMecsl TeJia NPUTATHUBATH MJIM NPUTATHUBATHCA He MOIYT JaKe
Teoperndyecku! OHHM CONUKAIOTCS, HO He NPUTATUBAOTCA! A cOTMKAIOTCS MOJ JeiicTBHeM
CHJI, KOTOpble MOIYT HOSIBUTHCSI TOJIbKO c3aau U ¢ 0okoBbIX cropoH! B Kocmoce, mo
MHEHHIO YYEHBIX, Bce O0BEKThbI Be3[le HAXOAATCS B BakyyMe (B MycTOTe), OT 4Yero
OTTOJIKHYThCSI HeBO3MO:kHO. Haneroch, moHmMaeTe, 4To OT MYCTOTHI He OTTOJKHEIIbCA.
3HauMT, nepBblii BapuaHT oTtnajgaer. OcTaércss BTOPO BAPMAHT, KOIAA Mocje BO3AeiicTBUS
CBepPXMAaJIbIX BOJIH HA TeJI0 HauMHaeT AaBUTH cpena. OQHAKO CYHTaeTCs, 4YTO €€ HeT
(BMecTO Heé mycTOoTa), T.e. JaBUTH Hedyemy. Bcé mpocro: mycrora gaButh He MoxkeT. O
TpeTbeM BapHaHTe, co4YeTalmeM B ce0e [Ba TMepevYHCICHHBIX, TOBOPUTH YiKe
o6eccmpiciienHo. Mbl umeem B0 BCEX caywasx HEBO3MOXKHOE nporuBopeune,
NMOCKOJIbKY mpolecchl cOJIMKEHUS] CYLIeCTBYIOT peajbHo - M Ha 3emie, 1 B Kocmoce.
CienoBatebHO, MOJIOKEHHE 0 BaKyyMe sIBJsieTcsl OIIHOKON - nokasaHo yxe IBAZKbI
pa3HbIMH cioco0amMu jieMeHTapHOoM Jiorukoi ¢ onopoii Ha PEAJIBHOCTD, yero Her B Tak
Ha3bIBaeMoOii HayKe!

Bcé nmpocto, ecsim moaymars JIOTUYHO: a6co110THO B J11000i cuTyanuu (Kak MbI
paccMoTpeJiM Bbile) mpouecc cOIM:KeHHMs1 Hepa3pbIBHO cBsi3aH co cpepoii. B KocMmoce
ECTDb martepusi, kak 1 Ha 3emiie (IOMUMO BO31yXa), HHAYE He ObLIO Obl BhIIIEYyKA3AHHBIX
siBjieHuii. Mbl umeem Ha Bce 100% cieayomy0 peajbHOCTb: AJsl COJUMKEHUs] € IPYTruM
TeJI0M 00beKT JU00 OTTAIKNBAETCS OT HEKOIl cpeabl, JIN00 OHA TABUT HA HEro (BO3MOKHO U
couertanue 3TuUX jAeiicTBuil). Huuyero apyroro He MoxkeT ObITh [1a:Ke TeopeTHYecKH!
IIpuraruBatrbesi K APyromy 00beKTy, TAr0TeTh K HEeMY U NOATATUBATH €ro K cede He MOKeT
HH 01HO TeJio! Eciiu ecTh peajibHOCTD (Ipouecchl cOMKEeHHs, SIBJIEHUSI MATHETU3MA), a UM
NPOTHBOPEYAT HAYYHbIC II0JIOKeHHsl, TO OIMMOKOW MOryT OBITH TOJNBKO WAeH, a He
Ilpupona. HIMeHHO MHOTrOYHC/JIEHHbIe TPHUPOAHbIE SIBJIEHHUSI HAYHMCTO ONPOBEPraioT
NMoJI0KeHHe O BakyyMme (MycToTe), €cJM HEMHOro moAyMaTb. Y Hac B Hayke -



HEBO3MO>XHOE nporuBopeune! XorTsi JaHHOe TOJIOKEHHe  IOAJEP/KMBACTCS
0O0JILIIIUHCTBOM Y4YE€HBIX, HCTUHHBIM M HayuyHbiM oHO HE cranoBuTcsi! DiemeHTapHasi
Joruka u peajabHocTs 310 JJOKA3BIBAIOT!

Mbl uMeeM 2 HeCOMHEHHBIX IOJIOYKEHHMS, H3JI0KeHHble Huxke. Kak yxe
BbISICHWJI0Ch, B Ilpupone Her Hu4Yero, 4ro OoTpULaJ0 Obl HX, 24 B TO K€ BpeMsl OHU
JI0KA3BIBAIOTCS OrPOMHBLIM MHOKECTBOM peajibHBIX siBJeHuil. Tak 4YTO0 ciaexyromme
MOJIOKEHHS - CaMAa 1l CTBUTEIbHOCTD:

1. Tesia npUTATrUBATH U NPUTATUBATHCSA HE MOL'YT JaKe TeOPeTHYeCKM.

2. Ha 3emse (momumo Bo3ayxa) u B Kocmoce ecTh Hekasi cpejga, a BaKyyM
OTCYTCTBYeT.

Heo0xoaqumo moHsITH, 4TO U3 ceds1 cpeaa mpeacrabisier. Ho gaxe Teoperuuecku
HEBO3MOKHO cymecTBoBaHHEe BCEMHPHOT0 3aKOHA TSATOTEHHs, CHJI TATOTEHHUs, CHJI
NPUTSIKEHUs], TPaBUTALIMHU, Bakyyma (myctoThbl). IlodTOMy MexaHH3M Tak Ha3bIBaeMOIi
TPABUTALMHN U He MOT'YT 00bSICHUTH! MO0KHO U HY3KHO TOBOPUTH TOJIbKO 0 CHJIAX IaBJIEHUS.
IIpomry ocHoBaTeabHO pa3o0paTbesi B 3TOH mpocroii 3amauke! HHKTO He cMoker
00BSCHUTEL MPOCThIe MPHPOAHBIE SIBJICHHUS, KOTOpbIe /I yuéHbIX siBasiiorcs TAHHOM,
ecjiu OyeT OMUpPaTHCs HA OIIMO0YHbIE MOJI0KeHUsI U3 PU3UKU, ACTPOHOMHUHU M XUMMH.

Koraa Maraurt nputsaruBaer K cebe nmpeamMer, TO Mbl BMeCTe ¢ Y4€HbIMHM Ha3bIBaeM
JaHHBII npouece Tak, kak 0H BUJANUTCSH Ham. A B 1eliCTBUTEJbHOCTH MATHUTHBIE BOJIHbBI
0KAa3bIBAIOT TAKOe JeiiCTBHE HA MpeaMeT M OKpY Kalollee ero MpoCTPAHCTBO, YTO OHO
JABUT nHa Hero. U mpenmer aBuraerca k wmarauty. IlocrapaiiTech NMOHATH CYTh
H3JI0KEHHOT0 MHOIO siBJIeHUs1! B HéM HUYero cJI0’KHOIO HeT.

OcHoBa BcesieHHO#, MM MaTepusi, KOTOPYIO He 3aMeYaloT

Yto m3 cebs mpeacrabisieT Ta cpefa, KOTOpasi yY4EHbIM BHIMTCA IYCTOTOM?
JaBaiiTe pazoepémcsi! PaccMoTpum npocToii npuMep. Briaounm sasep.

IIpu ero BkJII0YeHHH B CYLIeCTBYIOLIEH MaTepHH CO3IAI0TCH BOJIHBI. Jlazep TobKo
3acTaBJIsieT K0J1e0aThCsl cpely, KOTOPYI0 Mbl He BUIMM, TAK KaK e€ 0CHOBa o4eHb MaJa. Ho
OHA ecTh, HHAYe He ObLIO OBl BOJHOBOTO mpouecca. Jlazep He co31aéT HOBYIO MaTepHIo
3eJIéHOro mBeTa. JTO HAll MO3r 00J1aJaeT CMOCOOHOCTHIO NMPeo0pPa3oBLIBATL CBETOBbIE
BOJIHBI Pa3HO# JUIMHBI B pa3Hble nBera. MbI TOJbKO BHAUM TAK, YTO JABHO HM3BECTHO.
Mo:XHO BKJIOYHTBH HAa OJHOM M TOM 3Ke MecTe Ja3epbl ¢ Jy4YaMH Pa3HOro LBeTa, HO
MaTepusi, B KOTOPOii €031aayTcsl BOJIHbI, a0COJIOTHO OJMHAKOBOro mnBera. Jlazepnl ¢
JIy4aMH Pa3HOro mBeTa CO3AaAyT BOJIHBI Pa3HOH JUIMHBI B HEBMAMMOI (00BIYHO JJIsI HAC)
cpene. Jlazep 3actaBmi eé KoJse0arbesi (co3maj B Hell BOJHBI), M OHA CTAajda JJIsl Hac
BuAUMoOIi! MblI Ha001aeM B HeKOH MaTepuu siBJIeHHe - BOJHOBOIl mpouecc. Ho on cam,
0e3ycJIOBHO, He SIBJISIETCS MaTepHaIbHON Bemblo. Efo BeicTynaeT Ta cpeaa, 4To no3BojsieT
CYLIEeCTBOBATH B Heil BOJTHOBOMY HNpolieccy.



Ecau mbl nmpoiinem, nepecekasi 3eJ1éHbIH Jy4, TO npou3oiaér ciaeayromee. Hame
TeJ10 NPOHAET CKBO3b 3Ty MaTepHIO, YBUAEHHYI0O HAMM 0Jiarofaps Jia3epHoMYy Jy4dy, a OHa
NpoiaeT cKkBO3b Hac. Takoe MOXKET POMCXOAUTH HCKJIIYHUTEIBHO B OHOM cCJIy4yae - ecJIu
MBI NepeJBHTraeMcsi B O0HAPY:KeHHOHl HaMH cpelde TOYHO TAaK, KaK JIa3epHbIA Jyd, T.e.
BOJIHAMHU. MBI €CTh OJJHOBPEMEHHO U YaCTh 00bIYHO HEBHAUMOI HAM MaTepPHHU, U BOJHBI B
Hell. TakuM 00pa3om, aTOMBI U MOJIEKYJIbI, H3 KOTOPBIX MbI COCTOMM, SIBJISIIOTCSI BOJTHAMM,
HO He yacTHnamMu. U Bech OKpykaroluii MUP - TO2Ke BOJIHBI.

Hame cBoOoaHoe mepeaBuskeHue Mo TOMY MeCTY, I/ie Mbl BUAUM JIa3epPHbIH JIy4,
JI0KA3bIBaeT HAJTMYUE MATEPUH, KOTOpasi CBOOOJHO MPOXOAUT CKBO3b HAC, a Mbl IPOXOAUM
ckBO3b Heé. Ho cBeToBble (J1a3epHbIe) BOJHBI mnNepeMemalores u B Kocmoce.
CienoBatenbHO, M 3eMis cBOOOAHO MPOXOIUT CKBO3b 00HAPYKEHHYI0 HAMH MaTepHIo, a Ta
npoxoauT ckBo3b Hamy Ilianery. CkopocTh moéra y 3emMi KoJioccaabHas. A MbI 3HaeM,
YTO Jaxke MPU ropa3lo MeHbIeH CKOPOCTH NMPH CTOJKHOBEHUH C YeM-JIM00 MPOMCXOIAT
paspyuenusi. Ho ¢ 3emuiéii (kak 4 ¢ HaMi) HUYEro He MPOMCXOINUT, YTO BO3MOKHO TOJBKO B
OJHOM CJIy4ae: BCE mepeIBUIaeTcsl B YKa3aHHOH cpefe BOJHaMH. JIMIIbL B TAKOM BapuaHTe
Yy HaC HeT HUKaKUX nporusopeyuii ¢ Ilpuponoii.

51 cHoBa o0pamia0 BHUMaHHe HA HEAONMYCTUMOCTh MPOTHBOPEYHIA MeKAY HAYYHBIM
000CHOBAaHHEM M NPUPOIHbIMHM siBJeHusiMU. K coxanenuwo, B Haykax Bcé o0cTouT
HA000poT. 3ayvacTyld TaK Ha3biBaeMoOe MaTeMaTHdeckoe oO0OCHOBaHHe Yy (U3UKOB,
ACTPOHOMOB U XMMHMKOB cUUTaeTcs H0Jiee apryMeHTHPOBAHHBIM M 00J1ee T0Ka3yeMbIM, YeM
caMa peaJbHOCTb M NMPoBeAéHHBIe dKkcnepuMeHTh. UMenHo Tak! U 310 B Hayke - 1aeKo He
enuHcTBeHHass CTPAHHOCTD. IloaTomy He mosaraiitech Ha 4Ybé-T0O MHEHHE, a MbICJIHTE
yMHO, JJoruuno CAMHU

Cpa3y HeCKOJbKO W3BEeCTHBIX SIBJICHHH CBHAETEIbCTBYIOT O Baj)KHOM CBONCTBe
HEHM3BeCTHON HAM MaTepHH: OHA 00J1aJaeT CBepXyNpPYyrocTbio. Bo-nepBbIix, MbI ABUraeMcs B
Hell 0e3 ycuamii (HamOMHIO, YTO B 3TOM cpeJe y HAC OTPOMHAsl CKOPOCTh JIBH:KEHUSI M3-3a
Jersimieii B Kocmoce Hameii Ilianersl). Bo-BTOpbIX, BOJHBI NEPEIBUIaATCI C
KOJIOCCATBbHOI CKOPOCTBIO, YTO BO3MOKHO HCKJIIOYHTEIbHO B CBepXympyroi cpege. B-
TPEeTbUX, Y ATOMOB 4YACTOTA KOJe0AHHS TOKe OrPOMHASI, YTO BO3MOKHO TOJIbKO NpHU
HAJUYMH CBepxXynpyroctu. /[aBHO HM3BeCTHO, YTO CBeTOBble BOJIHbI He MEHSIOT CBOH
pa3mepsl u cBoiicTBa Hu B Kocmoce, nu Ha 3emue. CiienoBaTeibHO, CTPYKTYpPa, B KOTOPO#
OHHU NepeABUraKTCs, a0coM0THO uaeHTUYHA U Ha CoaHue, u B Kocmoce, u Ha 3emure, T.e.
Be3e. U MblI moJiyuaem ciaenyiomee crpoenue Beenennoii. Kakum o6pazom?
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YBuaeTh 3Ty CTPYKTYpPY HM3—3a €€ 4Ype3BbIYAHO MAJILIX Pa3MepOB HEBO3MOKHO.



Omna onpepneasiercsi npudoOpaMu JIMIIb NMPH 0CO0BIX ycaoBHAX. 1 Hac CBeTOBbIe BOJIHBI
HUYTOKHO Maabl. OHAKO MO CPABHEHHIO C OCHOBOH (Kak OblI ¢ A4YeHKOH) CTPYKTYpPbI, HX
nposipasomeil, oHu - ruranrckue. CrTpyktypa (BcejeHHast), B KOTOpPOil BOJHBI
NepeABUTraloTCsl, HMeeT COBepIIeHHO OAMHAKOBbIE pa3Mepbl U cBoiicTBa M Ha CoJiHIe, U B
KocMmoce, u Ha 3emJie, nHa4e Obl BOJIHBI He COXPAHSJM CBOM pa3Mepbl U cBoiicTBa. JlaJee
cjaenyeT 100aBUTH O/IHO, YKe H3BECTHOE CBOICTBO CTPYKTYPHI - CBEePXYNPYIOCTh.

Ha pucynke crpykrypa (BceneHHasl)) NpeAcTaBjieHa B CIIOKOWHOM COCTOSIHUH,
KAKOH OHA HMKOI/a He ObIBaeT U3-32 NepeABUTAIIUXCS B Hell cBepxMabIX BoJIH. Emé pas
oOpamai Bamle BHUMaHKMe HA npolecc MOJYYeHHs U3 MMeIIMXCcA (PaKTOB HOBBIX 3HAHUIM.
OrpoMHasi CKOpPOCTb MAJBbIX BOJH MOKeT JOCTHTaThCsl TOJBKO 4epe3 CBepXyHpyrocrb
CTPYKTYpPbl, B KOTOpOi OHM mepeasuraitrcsa. Hudro apyroe He naér BoJIHe CKOPOCTH B
HECKOJIbKO COTEH ThbICAY KHJIOMETPOB B CEeKYHIYy. A CBepXynpyrocr HEMHHYEMO
MOJATAJIKHBAET K HATAKEHUIO U K HUTH.

K 3TOMmMYy ke BBIBOAY MOKHO NMPHIATH M ApyruM mytém. Hanmume BoIH roBopuTt 00
OTCYTCTBHM MOHOJIMTHOCTH B CTPYKType, HHAa4Ye KOJeO0aHHI NMPOCTO He ObLIO ObI, T.e.
MeKAy 4Ype3BbIYaliHO MaJbIMH OCHOBaMH BceleHHOH AOMKHBI ObITHL CBepxMaJjble
NPOCTPAHCTBA, JONMycKawolue KoJjedanusa. Ho BoJHBI ABUralTcsi BO BCe CTOPOHBI €
COXpaHEeHHEM M pa3MepoB, H cBoicTB. CiieoBaTeIbHO, H CaMa CTPYKTYpPa, H CBepXMaJlble
NPOCTPAHCTBA MEKAY €é 0CHOBaMH a0COJIIOTHO HIEHTHYHBI Be3/le (BO BCeX HANPABJIEHUSIX)
U M0 pa3MepaMm, M Mo cBoiicTBaM. B pe3ysbTaTe Mbl BHIXOJMM Ha HEKYI0 TPEXMEpPHYIO ceTh
(peméTky), KyAa HeoOXoamMo 100aBUTH cBepxynpyroctb. MHaye mam HE o0bsicHuTh
MOsIBJICHHE U CYyLIeCTBOBAHUE BOJIH!

B camom Hauyase mMbl yxe BbisicHuiIu, uTo BE3/IE ecTh cpena (marepusi), koTopas
MO3BOJIsSIeT MOSIBJSITHCS M CYIIeCTBOBATH B Hell BOJHOBBIM mponeccam. I'oBopsi apyrumu
ciaoBamu, eé naanune - ®AKT, nokasannsiii PEAJIBHOCTBIO u JIOTUKOM. Jlo6as
NMONBbITKA ONPOBEPTrHYTH H3J10:KeHHoe OyJAeT NPOTHBOPEYUTHh M  CYLIeCTBYIOLIEH
AelCTBUTEJHLHOCTH, M JOTHYHBIM YMO3AKJIIOYEHHUAM, U 3IpaBoMy cMmbicay! XoTs noaodHble
NPOTHBOpPEYHsI - HOPMa I TaKk Ha3biBaemoil Hayku. Ecim Bbl mogymaere Jorm4Ho, 10
noiimére: gena odcroaT uMeHHO Tak! Ho Teneps matepusi BeesieHHON cTajla KOHKPETHOM.
U npyroii ona He MoxkeT 0bITh, Tak kKak y Hac HUKAKHUX nporuBopeunii HET, kpome
OJHOTO - ¢ MAacCOBBIMH MpeacTaBjenusamu goaei! Ho Bbl, Haxeroch, corsacurecs ¢ AByMs
npoctbiMu M o4eBUIHbIMU UCTHUHAMM: (1) HayyHbIe MOJI0KEHUSI HE MOT'YT HA3bIBATHCS
TAKOBBIMU, €CJIM He COOTBETCTBYKOT peajJbHOCTH, (2) MJIOAUTHL HEBO3MOKHbIE
NPOTHBOPEYMs MOTYT TOJBKO JuKkeyuéHble! Emé pas npoumry Bac onupartbcesi Ha pealbHOCTb
U JIOTHKY, 4 He HA MHEHMS,, KOTOpPbIe UM MPOTHBOpPeYaT (Aas’ke MPH UX O0LIENPUHATOCTH).

TakuMm o0pa3oM, 0cHOBOIl BcejleHHOH CJIYKUT HUTEBHIHBIN CBepXympyruii 3¢up.
Ecan Bbl He pa3o0paJiich ¢ HUM, TO IpeICTABbTE NPSIMOI 0TPE30K OYEHb YIPYIoi pe3uHbI.
J¢upsl HMEIOT OANHAKOBBIE Pa3MephI H CBOICTBA, B TOM YHCJIe — CBEPXYNPYroctb. UTo0bI
Jyyllle TOHATH cTpoeHMe BceneHHo#, BooOpasuTe Ky0, CHeTaHHBIH W3 OAMHAKOBBIX
OTpPe3KOB O4YeHb YINpyroii pe3mHbl. MBICJIEHHO MOACTaBbTe K TMOJYy4YeHHOH (urype
AHAJIOTMYHBIA Ky0 C OQHON CTOPOHBI, ¢ ApPYroi, ¢ Tperbei... Ilpuyem moacraBbTe TaK,
4yTo0bl pedpo oaHol Gurypsl ObLI0 pedpom apyroi. U Bel mosyunTe HE4YTO MOXOXKee HA
TPEéXMEpHYI0 PpbIOALKYI0 ceTb. BceleHHass W ecTb Takas CBepxXynpyras sideucrasi
CTPYKTYpa, siBJsomasicsi TeopenueM bora. /lymaro, Bbl moHumaete, 4YT0 HCKJIIOYUTEIBHO B
pe3yJbTare AeATeIbHOCTH Pasyma nmosiBuiach 3Ta 3amMedartenbHasi Bems. Mbl — E€ yacTs n
CylIecTByeM, OCTOSTHHO MepeIBUIasich B He BOJTHAMH.

JIio0oe aBU:KeHHE ecTh Imepeaadya 3(UPHBIX BOJH COCeJHEMY IMPOCTPAHCTBY.
JomycTuM, 4esioBeK mepeméa ¢ OHOro mMecta Ha aApyroe. C Hay4YHOW TOYKH 3peHMs, TO
3(pupHOE TPOCTPAHCTBO, Ile OH HAXOJMJICH CHa4yajla, ObI0 M3MEHEHO ero BOJHAMH H
aBasjgocs uM. Ilepexoass Ha apyroe MecTo, OH MeHseT KaXIblii MHUI NMPOXOAUMOE MM
cBepXyInpyroe NpocTpaHCcTBO, KOTOPOEe HA BpeMsl CTAHOBUTCS 3THUM 4YeJI0BEKOM, COCTOSIIIIUM



U3 BHOPUPYIOIUMX I(PUPHBLIX HUTEH, T.e. U3 BOJIH pa3Hoil nauubl. U CosiHue, u 3emus, u
JApyrue Tejla COCTOAAIT M3 MNepeaBUralommxcss B 3QUPHON CTPYKType BOJH, B KOTOpbIe
BCsAIKOe MTHOBEHHeE BXOIAAT pa3Hble 3(UPBI.

BbI He HaxX0UTE CTPAHHBIM, YTO 00 3TOH CTPYKTYpe JIIOAH He 3HAIOT HU4Yero? Xors
B JPEBHOCTH Y4Y€HbIM 00 eé cyumecTBOBaHUM ObLIO M3BecTHO. O mpHYHHE OTCYTCTBHUS
cBe/leHMI 0 Hell 51 pacckasy JaJee.

Cpena, xoropyro Bbl BuAuUTe Ha pHCYHKe, HO B Ipolecce KoJeOaHus, yiKe
3a()UKCUPOBAHA XMMHUKAMU JA0CTATOYHO AaBHO. Okoji0 30 jer Ha3ag B TOJICTOM y4eOHHKe
XUMHH, 00bEMOM rae-T0 600-800 cTpaHnl B KADTOHHOM MeperuiéTe, si BUaeJ] CAeJaHHbIH C
NMOMOIIBI0 MOTOKA 3JIEKTPOHOB CHHMOK-PEeKOHCTPYKIMIO aToma. Iloxoxkuii Ha MAY, OH KaK
OBI JIexkaJ1 B raMaKe-ceTKe. XMMHMKH BO BpeMsl CbEMOK 3aXBATHJIN U MPOCTPAHCTBO PSAIOM ¢
aroMoM. HuTu npoHu3bIBaIM aTOM, Jejas MOX0KUM ero Ha TPéXxMepHoe KpyrJjoe peuero,
U CXOAMJIUCH MO 00e CTOPOHBI HA HEKOTOPOM PACCTOSSTHMM OT Hero. YuéHble He NMPHIATHU
CHMMKY 3Ha4eHHsl. A MHe 3allOMHIJIACH HeOObIYHAsA KOHCTpykmus aroma. Ilonararo, uro
ceilyac, HCMOJIb3YH JIEKTPOHBI M APyrue cBepXMaJible BOJIHbI, He COCTABUT 0CO00r0 Tpyaa
c1eJIaTh TOYHYH) PEKOHCTPYKIHI0O BHYTPEHHEro YCTPOHCTBA aTOMa U e€ro OKpY:Kalouiero
NpOCTPaHCTBA.

WN3BecTHBI (pakT: Bce aroMbl 00J121aI0T YACTOTOH KoJieOaHHUsl, TJABHBIM
CBOMCTBOM BOJIH.

Korma MBI cMOTpMM Ha BpallalOIIMiicd BEHTWJIATOP, TO OH BHAUTCH HaM
00BEMHBIM KPYIJIbIM AuckoM. CKoOpocTh BpallleHHsl ero JomacTei, B Jy4dlleM cJy4vae,
HECKOJIbKO /1eCATKOB 000POTOB B CEKYHIY. Y aTOMOB 4acToTa KoJeOaHus - MIJLIMAPABbI B
ceKyHay. B1o6aBok aToMbI HACTOJIBKO MAJIbl, YTO UX YBUAHUIIL He B KajKI0M MHKPOCKOIIe.
Yem ke OHM MOTYT HaM BHAeThbCsI? Be3yc10BHO, He BOJIHOM, 2 TOJBKO IIAPOBUAHBIM TeJI0M.
Ho y4énble kak BHAAT, TAK M MBICJAT: YBHAEJN B MHKPOCKOIE IIAPHK, 3HAYUT aTOM -
yacTulna. A TO 00CTOATEJHLCTBO, YTO aTOM COBepuUIAeT BOJHOBOH TMpolecc, HUKeM BO
BHUMaHuUe He Oepércsd. K coxkaneHuio, He TOJIBKO B JaHHOM cjy4ae, HO M B I[eJIOM HayKa
onupaercs Ha [IPABJIOIIOJOBUE, a ne na UCTUHY!

006 3¢upHoii cpexe, u3 koropoii cocrout BcesieHnasi, nucanu emé B 17 Beke P.
Hexapr, X. I'oiirenc... B cymecrsoBanue 3¢gupa yoexnaa Menaeiees .. Ho croponHuku
3(gupHON TeopwHu, KaK M Apyrue y4éHble, He CMOIVIM MOHATH OAHOI0: ATOMbI, KaK U BCE
0CTajIbHOE - BOJIHbI. CBeTOBbIE BOJIHbI BIOJIHE NpPeAMETHbI, TAK KaK [J0BOJbHO JIErKO
ompejaeJsieTcss UX AJIUHA. B TO 'Ke BpeMsi OHM - He CAMOCTOAITEJIbHBII NpeAMeT, IOCKOJIbKY
Np¥ WX TepeABHKEHHWHM, KaK H3BEeCTHO, NepeHoca BemecTBa HeT. CienoBaTelbHO, OHH
SIBJSIIOTCA MCKJIIOYUTEIbHO BOJHAMH, CyHIECTBYIOIIMMH KaK KoJe0aTeJlbHbIN Npomecc B
CBEpPXYyNpyroil, He JABUralplleiici MaTepuM, KOTOpassi HMH He IIEPEHOCHTCs, He
nepeasuraerca. OuyeBHAHO, YTO MNOMCK 3(PUPHOro BeTpa, YeM 3aHUMAJHMCH Iejble
MOKOJIeHUSI YYEHBIX, ABJIACTCHA 3aHATHEM HANPACHBIM, TAK KAK ero He ObLJIO M HeT.

IIpy MOHMMaHUM TOr0, YTO CBETOBbIe BOJIHbI, KAK U JKOOble JApyrue, sIBJISIKOTCS
KoJ1e0aTeJbHBIM MPOIecCOM, UX MOsIBJIeHHE MpeeJbHO SCHO U MPOCTO. ATOMBI BO BpeMsl
KOJIe0aHMSl CO3IAI0T B HeMOCpPeICTBEHHOH 0.1u30cTH ¢ €000l B yKa3aHHO# cBepXynpyrou
CTPYKTYp€ BOJIHBI, BKJIIO4Yasi cBeToBbIe. Ec/IN ke I0IMyCTUTH CylIeCTBOBAHUE BaKyyMa, TO
BO3HHKHOBEHHE BOJIH He 00bsICHUMO, 0oJiee TOro, abcypano. Toraa cieayer npu3sHATh, YTO
aTOMBbI MOTYT BBIICJISITh U3 ce0sl BeleCTBO, M3 KOTOPOI0 B MYCTOTE U CO3AAIOTCH BOJIHBI.
IIpuuém, 3amacel 3TOr0 BeliecTBa B KAXK/A0OM aTOMe HeHMCTOIIUMBI. BoT yxk neficTBUTEILHO
4Yy/0: MaJIeHbKAasl MbILIb POKAeT OTPOMHYIO0 rOpy.

Bce Boanbl Matepnaashbl CPEJIOM, B KkoTopoii cymecTByior! MaTepuaibHOCTh
ceepxmMaiibix BOJH JJOKA3BIBAETCS ux TouHbIMH pa3MepaMu, YTO M3BeCTHO AaBHO! A
y4éHble 3asIBJISIOT, YTO B CBEPXMAJBIX BOJHAX, B TOM 4YHcCJe B CBeTOBBIX, BelleCTBA HET,
T.e. oHM (pakTHYecKkM He MaTepuajbHbl! Kak oHM MOryT OBITH HEeMaTepHAJILHBIMH, €CJIH
00/121a10T KOHKPeTHBIMU pa3MepaMu?! Mbl He TOJAbKO MX BHAHUM, HO Jake padoTaeM c



HHMMH, U3MepsieM pa3Mepbl BOJIH, Bo3ieiictByeM mmu! CiienoBaTejibHO, OHH COCTOAT W3
BelllecTBa, W3 Matepuu! OgHako MaTepHeil BBICTYNAIOT He CaMU BOJIHBI, a JI(UpPHasa
cTpykrypa (Bcesennasi). A BoaHbl - E€ mposiBiieHHe MocpeIcTBOM BOJHOBOIO Mpouecca,
T.e. OHU SIBJSIIOTCH OTBJICYEHHbIM MNOHATHeM. Mbl B O4YepelHOil pa3 CTAJIKMBaeMcCs C
HEBO3MOHBIM nporusBopeuneM, BblIaBaeMbIM 32 HAY4YHOe MoJ0:KeHUHe! XO0Tsl OHO -
camblii HacTosimuii U oyeBuaHbI ITOJJIOI, ecau mogymars! Ilo3unusa npeacraBuTesei
TaK Ha3bIBaeMOil HAYKH B3/I0PHA, HO MOHATHA: HHAYe UM He 00bACHUTH NMPOoLecc PosKAeHUs
ropsl Mbilibi0. Ho He mopa jiu 3axymMaTbesi HaJ MHOTOYHMCJIEHHBIMU NPOTHBOPEYHMSMH, B
ToMm uyucie HEBO3MOXHBIMU!? Heas3dn I[NOCTOSIHHO  urHopupoBaTh
PEAJIBHOCTBb un JIOT'HKY u 3ameHsiTb UX MaTeMaTudeckum mupkom! OT 3TOro
yesopedecTBo HecéT OI'POMHBIE norepu! O cambix BOJIBIIUX nmeHHOCTSIX, KOTOpHIE
MBI Bce YTepsiJi, fl IOKa He c0001IaJI, U B TaHHOH I1aBe 0 HUX CKa3aHO He Oy/eT.

He xotesioch 0b1 BHOCHTH MYTAaHULY B paccy:kaeHusi 1 B Bamm mbican. Ho ecan
TOBOPUTH COBEPIIEHHO TOYHO W NMPABHJIBHO, TO MPOCTPAHCTBO MekAYy 3(pHpamMH MOKHO
Ha3BaTh BakyyMoM. Kone6anust 3¢upa npoucxogur B HéEM. OgHAKO 3HAHME 0 €r0 HAJTHYNHA
HaM Hu4ero He Aaér. Ilo3ToMy AJA MPOCTOTHI U SICHOCTH TeMY O NMPOCTPAHCTBE MEXKIY
3(¢gupamu s He 3aTpParuBao

BceMupHblii 3akoH 1aBJieHHst 3PUPHOTO MPOCTPAHCTBA

Pa30epémcst ¢ TeM, YTO 30BETCSI 3aKOHOM BCEMHPHOr0 TATOTeHWs, IPaBUTALMEI,
cuwjiaMM nputstkenns... B Ilpupoae nuyero takoro Hert, a aeiicreyror TOJIBKO CHJIbBI
JABJIEHUS 3¢pupHOro cBepxXynpyroro npocTpaHcrsaa.

B kocMuveckoMm Tejie OT OJM3KOro eMy 00bEeKTa MJIM B IpeaMeTe, K KOTOPOMY
MOJHOCAT MArHUT, MOSIBJISIIOTCS CBepXMaJible BOJIHBI. OHH MAYT OT APYroro Tejia MJIM OT
MarHura 4 o00JaJal0T B CHJIY CBOero MaJoro pasMepa HauOojlee NpPOHMKAIOUIEH
CIMOCOOHOCTHI0. Y HHUX JIMIIb BA JeiiCTBHUSI: YCHJIeHHEe BOJH 00beKTa HJIM UX OcJaadJieHue.
YTo M3 HUX KOHKPETHO - 3aBHCHT OT XapakTepa MHTepdepeHUHH, T.e. OT BCTPeYU BOJIH.
HUnaTepdepeHnns MOJIOKATENbHA, €CJIM B €€ pe3yJbTaTe MPOMCXOAMT YCHJIEHWe BOJH, W
OoTpHULATeJbHA — NPH UX ocjJadjeHuu. /lymMaro, 4TO MOJOKHMTEIbHYI0 HHTepdepeHuuIo,
H3BECTHYI0O KaK pe3oHaHc, Bbl 3Haere. lIpuMepoM MoxkeT mNOCIY:XKHTH apMeiickasi
NMPaKTHKA: BOEHHOCTY:KAIIMM IIAaratb B HOry (T.e. B OAHOM o00lleM pHUTMe) MO MOCTY
3anpelieH0, HHA4Ye OH MOKeT PpyXHYTb. W Takue HenmpusiTHble COOBITUS IIPU
HEBBINOJTHEHUM YKa3aHHOIO YCJIOBHSI MNpoucxoamyM. Tak 4YTo npH M0JI0KMTeIbHOMH
HHTep(depeHHN Y BOJH 00beKTa MX aMILIMTyda (pasMax KoJeO0aHHMsl OT MOJIOKEHHMS B
NMOKO0e) yBeJINIuBaeTcs.

B Hamem ciaydae ¢ KOCMHMYeCKMM TeJIOM WJIM € MarHMTOM caMmoe 0o0Jiblioe
KOJIMYeCTBO CBEPXMAJIbIX BOJIH OCTYNAeT B NePeAHIO YacTh. B Hell BOIHBI-aTOMBI H3-3a
YBeJIMYEHHS AMILUINTYAbI (IPH MOJIOKHMTEIbHON HMHTepdepeHIMH) HAYHHAIOT CHJIbHeH
pacTaruBaTtb 3QUpbI, a TaKKe TAHYTb HX M3 OKPY/KAIIEro NPOCTPAHCTBAa BHYTPb
o0bexTa. B pe3yibTare Ha ero mepeaHIOI0 YacTh BHelllHee CBEPXYNPYyroe mpocCTPaHCTBO
HAYHUHAaeT AaBUTh MeHbIlIe. C 0OKOBBIX CTOPOH U 0CO0OEHHO C 3a/IHell YacTH aMILINTYa UX
BOJIH-aTOMOB YBeJIHYHMBAETCSl B MeHbIIEH CTENEeHH, TAK KAK CI0/Ia MOCTYNAeT CBepXMAaJIbIX
BOJIH MeHblIe. COOTBEeTCTBEHHO, 3[eCh CHJIA [aBJIEHHS] BHELIHEro CBepXyNpyroro
3(¢gupHOro mnpocTrpaHcTBa Ha 00beKT Ooabmie. M oH HaumHaeT JBMraThcsl BHepén,
NMOCKOJIbKY CaMoe CHJIbHOE JaBJIeHHe HA Hero c3a/1u.

IIpu oTpuuaTe/bHOl MHTep(depeHINH Y BOJH-aTOMOB B IepeAHed 4acTh 00beKTa
(ckaxeM, B NpHMepe C HAYIEKTPU30BAHHBIMH IIAPUKAMH, NMOJBEIICHHBIMH HA HHUTSX)
aMILUINTYIa YMEHbIIAeTCSl B HAN0OJIbIIEH cTeleHd. A B ero 3aJHeil 4acTH (M0 OTHOLIECHHIO
K HCTOYHHMKY CBEepXMaJbIX BOJH) - B HaHMeHbIIel. B pe3ynbrare Tela oTTaIKHBAIOTCH,



NMOCKOJIBKY B JaHHOH CHUTyanMH OKpYyxkalollee 3(ppHOe NMPOCTPAHCTBO HAYNHAET JABUThH C
HAHOOJbIIel cuiIoi ¢ mepeanux (Oaumkaiiimux) ctopodH. Kak Buaute, B 0CHOBe JelcTBUSI
3()MpPHOTr0 NMPOCTPAHCTBAa - camMa MNpocToTa. Jlymaw, 4To pa3odpaTrbcs €O BCEMHPHBIM
3aKOHOM /IaBJICHHS CBEepPXYyNpyroro 3QpupHoro mpocrpancrsa Bam coBcem He cioxno. Kak
Bbl nmoHumaere, 3arajka 0 TaKk Ha3bIBaeMOH IpaBUTAllUM Yy:Ke peulieHAa. XOTS TePMHUH
"rpaBuTanud" Mo cBoeii CyTH - HeJIENOCTh U MOJIOT.

B nameii xu3Hum uHTepdepenunsa urpaer OI'POMHYIO poas. Ilpomy Bac
pazoopartbes ¢ Heit OCHOBATEJIBHO! UnTepdepenuus - yBeJuueHne WM YMeHbIIEHUE
aMIUIUTyabl BOJIHBI. IloJio:kuTesibHAA uUHTep(depeHUMs - Bo3pacTaHue (HepeaKo pe3Koe)
AMIUIATYABI KOJe0AHHSI BOJHBI. JTO MPOMCXOIUT NMPH COBNAJEHHUH YacTOTHI KOJeOAHMSA
BCSAAKOM Bonnbl ¢ uacroroii kose6anusi JIIOBOWM cocenneii (Gmmkaiimeii) BOJHBI W
JIIOBOM nponnkaiomeii B Heé cBepxMasoii BoiHbL. OIHH U3 IPHMEPOB MOJI0KHTEILHOI
uHTepdepeHuun - pezoHanc. OTpunarenbHasi HHTep(depeHIUs - YMeHbIIeHHe aMIUTUTYABI
Kosie6anns BoIHBL Takoe clydaercss MPH HeCOBNAACHHH 4YacTOThI KoseGanus JIIOBOM
BOJIHBI ¢ 4acToToii Kose6anuss BCAKOM cocenneii (6imkaiimeii) Boansr 1 BCAKON
NpoHMKawlell B Heé cBepxMaioil BoaHbl. ClleqoBaTe/JbHO, JHEPrusli ecTh KoJieDaHus
3(UpHBIX BOJH. Yem Bbllle MX aMILUINTYAa, TeM 00Jubuieil 3Heprueii odaanaer JIOBOE
TeJo.

H0quy TEOPHUA OTHOCHTEJIBbHOCTH MOABUJIACH U CYIIECTBYET 10 CUX ITOP

Yto u3 ceds1 naHHAA AOKTPUHA mpeacrabiser? Ecam Mbl JeTnM Ha camoJjiere C
OTKPBITHIM 00KOBBIM HJIJIIOMMHATOPOM, M HAM BBICTPEJISAT BIOITOHKY U3 PY:XKbsl IyJei, TO
MbI (B 3aBMCHUMOCTH OT Halled CKOpocTH) MoxeM eé moiimatb. M Takoe mpoucxoauiio. B
JaHHOH CHUTyallUM OT CKOPOCTH MYJM OTHHMAaeTCsl CKOPOCTh CaMoJIéTa, W NOJy4YeHHAs
pa3sHAIa yKa3pIBaeT (PAKTHYECKYI0 MAJIYI0 CKOPOCTh MYyJH MO OTHOmeHHI0O K HaM. Ilpwm
BCTPEYHOM JIBH:KEHUH BCE HA00OPOT: CKOPOCTH CKJIAALIBAIOTCS, M TMOCJIEICTBUS COBCEM
Apyrue. ABTOJII00MTEIH XOPOIIO 3HAIOT, YTO MPOUCXOAUT B TOM U B Apyrom Bapuante. Ho B
COOTBETCTBHE C TeopHell OTHOCHTEIbHOCTH CBeTOBbIe W [pyrue cCBepxMajble BOJIHBI
ABUTAOTCA ¢ oAnHAKkoBOW ckopoctbio B JIIOBBIX caywasx, T.e. CKOpOCTh cBeTa -
NMOCTOSTHHAA BeJIMYUHA (KOHCTAHTA).

ToaukoM /151 pacIpoCcTPaHeHUs] TEOPHH OTHOCUTEILHOCTH MOCIY KU 3HAMEeHUTbIH
onblT Maiikeabcona. He BpaBasicb B NOAPOOHOCTH 3TOr0 3KCHEPHUMEHTA, CKAXKy, YTO
Pe3yJIbTATOM €ro CTaj0 A0KA3aTeJbCTBO ABUKEHUSI CBETOBBIX JIyYeil B pa3Hble CTOPOHBI C
OJMHAKOBOH cKopocThI0. /le10 B TOM, 4YTO CBeTOBbIe BOJHBI, Kak MW JIo0ble Apyrue
cBepxMaiible, BO3HHKAKT u apuraiorcs B HEIOJABHKHOM >¢pupnoii crpykrype (Bo
Bcenennoii). B Heii ux ckopocts IOCTOSIHHASI, Tak kak onu - E€ yacte! Ho Ha 3emJie
cBetoBble BOJTHBI CHOCSITCS Bosinamu-atromamu atMocdepsl Ha ABCOJIFOTHO Takoe
JKe paccTosiHHe, YTO W aToMbl. Beab uyacrora mx kosgedaHuil - MIJIJIMApALI B CeKyHAaY!
CgeToBbIe BOJIHBI 00JbIIE JTI000r0 aTomMa B Thica4u pa3. U, mpoaBurasicb B aTOMHOM
OKpY:KeHHHU, OHU €O BCEX CTOPOH MOJIYYaIOT TOJYKHU OT aToM0B. Ho 1axe npu ouens Majom
pa3Mepe cBepXMaJbIX BOJH NpH ABM:keHun B aTMocdepe B JIIOBOM ciyyae OHH CHOCATCSI
eé aToMaMH HMMEHHO M3-32 HX KOJOCCAIBHOH 4YacToThl KoJieOanusa. Takum oOpasom,
pe3yiabTaT 3KcnepuMedTa MaiikeJbCcOHA 1Jisl TAKOH CTPYKTYPbI 3aKOHOMEpPEH U JIOTHYEH.
OH MoOr nocJyKUTh 0CHOBOI MOHUMAHHMS MHPOYCTPOICTBA, HO BHIILJIO BCE HAO0OPOT.

CienoBaTelbHO, CBepXMaJible BOJHBI, BKJIOYAas CBeTOBble, HCXOAALINE W3
JIIOBOI'O wucrouynuka, no orHomeHuio kK Besaskum HEIIOJABUKHBIM o0bektam (B
HAIIEeM cJyuae OTHOCHTEJIbHO 3eMin) mepeasuraiorcs aécomotHo ¢ OJMHAKOBOM
ckopocThio. Ho ckopocTn cBepXMAaibIX BOJIH, HCXOASIIHUX M3 HX HCTOYHHMKA, r7ie ObI OH He
Haxogwics, mo orHomennw Kk JABUTAIOIUMCSH o6bektam PA3JIMYHBI. Ilpu



BCTPEYHOM IBHKeHHHU Takue ckopoctu cymmupyrores, HO TOJIBKO ¢ yuyérom ckopoctn
NnpuéMHMKa, a Npu yaajdeHuu - BbluuTawTcd (M JIMIIDb ¢ BbIYMTAHMEM CKOPOCTH
npuémunka). Illomuépkusaio, uro peub uaér UCKIIIOUUTEJIBHO o ckopoctu Bcex
CBePXMAaJIbIX BOJIH, BKJII0Yasi cBeToBble. CkopocTh mcrounnka HUKAK ne Biamsier Ha
CKOPOCTh CBEPXMAJIbIX BOJIH!

Ho u3 37X npaBuJ ectb HcKiIw4Yenne. [Ipu 3anycke gy4da ¢ 0K0J103eMHOIl OPOUTHI,
rjae ectb armocgepa, Mo OTHOUIEHHI0 K HeMY HemoABU:KHbI nmpuémHuk Ha 3emuie HE
MOKeT CUMTATbLCS JABUraIuMcs. 31ech 0yaeT NPpOUCXOAUTh CHOC aTMOc(depoii cBeTOBOro
noroka. i moJy4yeHus pe3yJbTaTa B TAKHX CHUTyalMAX NPUEMHHMK JOJIKEH ABHUraThbCs
Jub6o B 0e3BO3AYNIHOM MNPOCTPaHCTBe, Ju00 B arMocepe (ckBo3b Heé). Ilpm
HEBBINOJHEHUH 3THX YCJIOBHI MBI OJIy4YaeM odepeaHylo paabcudpukannio Haykn!

IlonsaTe mnpoucxoasiliee MOKHO HAa NpPUHMepe KJIACCHYECKOIr0 3JKCIePpUMEHTA
Maiikenabcona. C kakoii 0bI CKOPOCTBHIO BO3AYIIHAS aTMOc(epa 1Mo OTHOUIEHUIO K Jy4y He
JABUTAJ1ACh, B KAKOM ObI HANPABJIEHUH 10 OTHOIIEHUIO K HEMY OHA He Bpallajach BMecTe ¢
3emuiéii, ckopocTh Jy4a HemsMeHHa. U ckopocts 3emHoro Illapa nmo otHomennio k Ero ke
aTtMoc(epe HeH3MEHHA TaKKe, MOCKOJIbKY OHU - 0AHO Heaoe. Ilo3TOMYy CKOpOCTH Jy4ya B
aTMoc(epe MO OTHOLIEHHI0 K HEMOABUKHOMY NPUEMHUKY Ha 3emJjie HeudmeHHa! ITo
MPOMCXOJUT M3-32 CHOCA CBEPXMAJIbIX BOJIH ATOMHOM CTPYKTYpoi (aTMocdepoii).

Jlyy, momaB B armocdepy, npu BCTPEUHOM nBuxennun eé (m 3emum c
HeNOABHKHBIM NMPUEMHUKOM) 3aMe/JisieTcsl BOJTHAMH aTMocdepbl Ha BeJIMYUHY CKOPOCTH
IInanersl. A ckopocTH aTrMocdepbl U 3eMin 0AUHAKOBBI. IIpH IBHKEeHHMH HeMOABUKHOIO
npuémuuka ¢ Hameii Ilnaneroit OT JIVUA ero BoJHbI YCKOPAITCSH BOJHAMH aTMOC(hepbl
Ha BeJu4nHy ckopocTH 3emHoro Illapa. IloaTomy B 060HX c1y4yasX Mbl OJYYUM CKOPOCTh
ceeta - C. MmeHHO aTrMocdepa sABJsAeTCS NPUYUHON HEOOBIYHOIO IOBEACHHS
CBEPXMAJIBIX BOJIH, 4 HE UX 0CO0eHHbIe CBOCTBA!

Cienyer 3aMeTHTB, 4YTO aTMOc(epa 3emiau npocTupaercs: Ha 00JIbIIOE PacCTOSTHHE
ot Heé - no 1000 xniiomeTpoB, a ¢ yuérom Beex Eé cioen - 1o 10000 kusromerpos. [loaTtomy
Te ONbIThbI, YTO MPOBOJASITCH € JYy4YaMH CBeTa, KOTOpPble OTHPABJIAIOTCH K MOBEPXHOCTH
Haueil IlnaHeThI cO CMYTHUKOB, HAXOAAIIUXCHA B aTMOC(epe, He UMEIOT MO/ c000if HayYHOH
0CHOBBI. OHH - panbcupuKanus, NOAJIOT.

JJist TOro, 4To0BI MOJYYUTH MOJIOKUTEIbHBIN Pe3yIbTaT U ONPOBEPrHYTH TEOPHIO
OTHOCHUTEJHLHOCTH HA0 U3MEpPATh cKopocTh uMeHHO Ha JIBUT'AIOIIEMCS npuémuuke,
HO ¢ YY€TOM BBIIIEN3JI0KEHHOr0 MCKII0YeHus! Benb cBepxMajibie BOJTHBI (He3aBHCHMO OT
CKOPOCTH MX MCTOYHHUKA) IBUIAIOTCH B HENOABMKHOM 3(pMpPHOI cpesie (OHU €10 SIBJISIOTCSA!)
¢ MOCTOSIHHOM cKopocThi. E€ B Mog00HBIX ONMbITaX Bceraa U (PMKCMPOBAJ HEeNMOABUKHBIH
npuémuauk. HemoHuMaHue 3THX MCTHH NPUBOAMT K MHoroumncieHnsiM BECIIJIOJAHBIM
cnopam 1 OIIMBOYHBIM yTBep:kaeHUsiM - B TOM 4HCJIe CO CTOPOHBI NMPOTHBHUKOB
TEOPHH OTHOCHTEIbHOCTH.

Ha 3emJjie BO3MOKHBI JHIIb ABA CM0OC00a ONMPOBEPrHYTH AOKTPUHY JHHIITEiiHA -
H3MEpPHUTh CKOPOCTh cBeTa Ha mpuémuHmnke, koropslii [IBUT'AETCSA B ATMOC®EPE, n
HCII0JIb30BaTh B onbiTax JIyny, Mapc min KoCMHYeCKHIl annmapaTt, HaXOASIIHIICA JaTeK0 B
KocMmoce, 3a npenenamu 3eMHoil aTMocdepsbl, 0 4éM OyaeT moApoOHO M3JI0KEHO aajiee. A
NMOKa MOoJ0KeHHe B TaK Ha3biBaeMoil Hayke ciaenyiomee: npopoasaTcs TOJIBKO Tte onbiThI,
KOTOPBIMHU ONPOBEPTHYTH 3Ty TEOPUI0 HEBO3MOXKHO. U KasKAbIii TaKoil IKCHEPHUMEHT YiKe
CTOJIeTHE JIMIIb YKPEIUIsieT MO3MIUI0 €€ CTODOHHUKOB. A ONBITHI, PeaJIbHO YHHUYTOKAIOLIHE
Teopuw otHocuteabHocTH, HE npoBoammncs. HYKEH xorsi 661 OJAWH jkxcnepumMenrt,
4yTo0bl Bcé BcTad0 Ha cBou Mecta! Ero nmposeaenune JKUSHEHHQO Ba:kHo /51 Ka:KI0ro
yeaoBeka, u caeaars 310 HEOBXOJIMWUMO B Oawmkaiimmee Bpemsi! O npuuuHax
OT'POMHOM BaskHOCTH ONBITA H3JI0KEHO Jajiee.

A moKa cuTyanus ¢ TeopHeil OTHOCHTEJLHOCTH 3aKOHOMepHasi, X0Ts Beeraa ObLIU H
ecThb e mporuBHUKU. Ho oHm peficTByloT yxe 0oJsiee 100 JieT, kak NMpaBmjio, JUIb B ABYX



HAINPAaBJIEHUAX, [/Ie Y HUX HIAHCOB Ha nodeny HeT. B mepBoM ciiyyae oHM 0OPyIIMBAKOTCS HA
onbIT MaiikeJbCOHA M MBITAIOTCH B HEM HAWTH XOTh KaKHe-TO HETOYHOCTH WJIH OLIHOKH.
Ho 3T0T onbIT Ge3ynpeyeH, B 4€M cMOII0 yOeauThCA He OHO MOKoJieHHe Y4éHbIX. BTopoe
HANpaBJieHWe NPOTUBHUKOB TeOPUM  OTHOCHTEJbHOCTM - €€  ONpoOBep:KeHue
MatemaTnyecku. Ho ux Tak HasbiBaemble J0KA3aTeJbCTBA TOKe JAJeKH OT PeajbHOCTH.
Io3Tomy onu u He cmoriau 3A CTOJIETHUE nocraBute HU OJHOI'O npaBuibHOro
onbiTa! OgHAKO B OuMsKajilee BpeMsl TaKHe IKCIEPUMEHTHI OyAyT NpPoBeIeHbI!

Mpb1 MMeeM OPA3UTEJbHYI0 CUTYAHMIO: HM OJHOI0 ONBITA C MPUEMHHMKOM, KOTOPBIi
nBuraercss B armochepe, HE mnposoauiocs! Ho yuénbie BEPSAT, uto Teopus
OTHOCUTEJBHOCTH M B TaKOM cjJy4yae BepHa. XOTA NPOCTbie PacyéTbl M PeaIbHOCTH
JOKA3BIBAIOT o6paTtHoe, 0 4ém Bbl npoutére B 5-if rimase. B nayke HEIOITYCTHUMO
HAPYIIATh 3aKOH JIOTMKM: YACTHBIN cjy4yail HeJb3d J1eJaTh 001UMM NpaBuJjoM! A UMeHHO
3THM U 3aHUMAIOTCH MPeACTABUTEIH HAYKH.

Jloka3zarenbcTB, 4TO BCE ecTh BoJHBI, MHOKECTBO!

Ho ux 3amanyuBaloT M ycTpaHsioT! XoTsa emé B APEeBHOCTH JIIOAM BO MHOTHMX
crpanax rosopuian: BCE ecrs Bu6pamus. ¥ 66111 ABCOJTIOTHO npassl. Ecau yposeHnb
TaKk Ha3bIBaeMOil HAYKM BBICOK, TO OT4Yero e¢ mpeIcTABUTEJNSIM He H3BECTHBI
SJIEMEHTAPHBIE Bemu? Benb coBpeMeHHble y4éHble ellé He MOJOLLIM K 3HAHUSIM,
KOTOPBIMH BJIaJieJI0 4YesoBeuecTBO ThicsadeneTusi Hazaa. CoepmienHo BEPHO Ilinaron
nucaj, 4To Mup co3gaH borom m3 3¢gmpa. ¥ Apucroreass mbl Haxoaum IIPABUJIBHYIO
KapTuHy BcesneHnHoil, B KOTOpOii Bce HeOecHble Tesia U BHe3eMHoil Kocmoc cocrost u3
BEYHOI'O u HEUBMEHHOTI' O >¢upa. Ho orkyaa ux cBeaenusi? Ilouemy mpoum3onnia
Takas Aerpajanus NpeAcTaBUTeleldl HAYKH M YeJ0oBeYeCKNX 3HaHWII? OnHaKo He clegyeT
aejaTh y4€HbIX BHHOBHMKAMHU NMPOMCXOASAIIEro, mockojabky ectb IJIABHAS ITIPUYUHA
sroro. U swam o Heiik HHUYEI'O He 3HAIOT M COBEpPIIEHHO He MNPEACTABJISIOT
YYJOBUIIHYIO neny BceoOIux 3a0,yKIeHMii!

K BequkoMy cokajieHMIO, YYéHbIe He CYHMTAIOT HeOOXOAMMBIM B pacCy:KICHHSX
ONHPATHLCS HA PealbHOCTh M JIOTHKY. JTO XapaKTepHO, B NePBYI0 04Yepenb, I GU3HKOB,
aCTPOHOMOB, ACTPO(PHM3MKOB, IKOHOMMCTOB, (UHAHCHCTOB M XUMUKOB. Iloguépkuparo
0c000: pedyb HAET, KAaK NPABWJO, O NMPEICTABUTENSAX TAK Ha3bIBaeMOil HAyKH, a He 0
npaktukax. OCHOBOH MX MBIIJICHHS ABJIsAETCH MaTeMaTHKa. OHA rocnoacTByer BO BCEM.
OnHako Al NPaBWIBHBIX paccy:KIeHHH Heo0X0aMMoO, 4YTO0bI HA IEPBOM MecTe CTOsLIa
peaibHOCTh, 3aTeM JIOTMKA, a JIMIIb MOTOM MaTeMATHKAa. Y IMepeYHCJeHHbIX YYEHBIX BCE
HaoOopoT. Tpareausi yejoBeyecTBa B TOM, YTO MaTeMaTH4YecKHe pacdéTbl B a0COJIOTHOM
ooabmuncTBe ciayyaeB BEPHBI! Ho onn onuparoTcsa Ha OIIMOOYHbIE MOJI0KEHUNA, KOTOpbIe
He COOTBETCTBYKT CyllecTBYWIIel aeiicTrBuTebHOCTH! MMeHHO Ha HMX (HA HEBEpPHBIX
NPeANOoChIJIKAX) U CTPOSITC MaTeMaTH4ecKHe J0oKa3aTeabcTBa. OTKyAa B3ATHCA HAyKaM,
ecId TaK Ha3blBaeMble Yy4éHble O0epyT OCHOBOW IJIf PacyéToB He peaJbHOCTb, a
NMPaBI0NOI00HYI0, HO JIOKHYI0 BUAMMOCTb. PyHAaMeHT Bcell JxKeHayKH - 00MaH M mojJior!
XoTd JanbHeiilime MOCTPOeHUs: (T.e. MaTeMaTHYecKHe PacyéTbl M JA0KA3aTeJbCTBA)
NPAaBUJIbHBI.

O taiine BETUYAMIIEHA u 06 OTPOMHBIX HeHHOCTSX pedsb M0KA He Iia!

Eciu Bbl  cuuraere, uro 3dupHaa crpyKkrypa BcejgeHHO M sBJsieTcs
BEJIMYAMIIEM Taiinoii, To 3a6ay:k1aerech. JIs KaxkI0ro B3pocjoro u pedénka Hamieii
Ilnanersl ecTh Oosiee 3HAYMMBbIE LHEHHOCTU, yrepsiHHble AaBHO. U onm KU3HEHHO
Hy:;kHbl KAJKJIOMY wu3 Hac, 0e3 npeyBeauuyeHusi! Ho o Hux - gasnee, kKak U 0 Tex



HANIPaBJIeHUAX U y:xke uMewommuxcs pesyabtrarax (OUEHD BaxkHbIX 1Js1 4YesioBedecTBa!),
JJISl KOTOPBIX Mperpaaoii siBjisieTcsl TaKk Ha3bIBaeMasi HayKka. XoTd 00 OAHOM HaNpaBJeHUN
B MeIMLIMHE CKAXKY 3/1€Ch.

H30aBjieHue oT KopoHaBHpyca!

Hepenko oTpunatenbHasi HWHTep(epeHUUsi HrpaeT MNOJOXKHUTEJILHYI0 POJib.
Iocrapaiitech nousith, yro JEIOBOM Bupyc ecTh BosHbl. C/le10BaTeIbHO, HX YHEPTETHKY
MOKHO YMEHBIINTH, 4 3aTeM M YHHYTOXKUTH BHPYC IOCPEACTBOM OTPHUATEJbLHOM
uHTeppepenunu. UmMeHHo Tak u30aBJsil 00JBHBIX OT pakoBoii omyxoum B 30-x rogax
npouuioro Beka aokrop P. Paiidp. Komucensi m3 y4éHbIx um Bpadeii, 4To mpoBepsijia
3¢ dekTUBHOCTL JeuyeHusi paka 3tuM cnocooom, YBE/IMJIACH B ero 100-mpoueHTHOI
pesyabraTuHocTH. Ho meroguxy P. Paiigpa B Te BpeMeHa mnpocTo NOXOPOHWIH
CO3HATEJIBHO. To ke caMoe mo3:;ke MPOU30ILI0 H CO CIIOCOO0M JieHeHHsI paKka BpPaduoM
9. Penu. Kak Bbl gymaere, mouemy? P. Paiip cBomMm mpuOGopamMm co3naBajl BOJHBI
NPOTHB BUPYyCa, KOTOPBIl HAXOAUTCH B PAKOBBIX KJIETKaX. JTHMHU BOJTHAMM U YCTPAHSJICS
pak. Ormeuy OUEHb BAYKHOE otimuue Me:xxay npudéopamu u aeiicruamu P. Paiidga u
coBpeMeHHbIMM noapaxaTteasiMu. Mcciaenosarens BozaeiictoBaa HEIIOCPEJICTBEHHO
HAa PaKOBYI0 ONYX0Jb, NMOABOAS NPHOOPBI K HeH. A ero mogpakaTeJu AeiCTBYIOT
npudopamMu Ha 4esjgoBedeckuid opranmsm. 3axkoHomepHa u OI'POMHAS pasHuna B
pe3yabTaTax! TouHO TakuM crioco0oM ciieqyeT H YHMYTOKATH KOPOHABHPYC.

Mexay Tem, ceiiuac Bce yNMOBAOT Ha BakKNUHBI. OIHAKO OT HHUX MOSABJIAIOTCS
CKBepHbIe nociencrsus. Iloatomy B mogo0HBIX CHTyalMAX HY’KeH KOMILICKCHBIN MOIXOJ,
rje BOJHOBOI MeTOJ YHMYTOKeHUsI BUPYCcOB AoJ/ukeH 3aHATh cBoé [IOCTOSAHHOE mecro.
Beab u BHUpYCHI, U Ipyrue pacnpocTpaHUTeNN 00Je3Heill ABAs0Tc BoaHaMu. OqHAKO npH
HCIIO0Jb30BAHNH TAKOI0 MeToAa TpedyeTcs NMOJABOAMTH HCTOYHHK BOJH, YHHYTOKAIOIINX
BHPYC, K IOpa:kéHHOMY oprany. B ciyyae ¢ kopoHaBHpPYCcOM y Hac OyAeT Kak ObI BOJHOBAsI
HHTAJSIUS POTOBOIl MOJIOCTH, TOPTAHU U JErkux. BaskHo, 4TO mpoueaypa He BbI3bIBaeT
ocsadeHne HMMYHHTETA M JPYTUX OTPHIATEIbHBIX MOCIeCTBHIA.

Ham mpexcrouT co3naTh HOBYIO BOJIHOBYIO MeaMIUHY. B eé ocHoBe: menmuuna,
ouosorusi, ouoduzuka, Ouoxumusi u reHeruka. Ceiluac Hekoe moJ00Me BOJHOBOM
MeauIMHbI cymecTByeT. Ho ¢ Hell CBSI3aHO MHOKeCTBO OIIMOOYHBIX NMpeACTABJIEHHN H
BbIBOJA0B. K Tomy :ke, Tak Ha3biBaeMble y4éHble 00JiblIe CTPEMSTCH OrPaJAUTh CBOM
MaTeMaTHYeCKUH MUPOK CO BCEM €ro B3I0pOM, YeM pa3doMparbcsi B NOJOOHBIX CUTyaLMSX.
HX no3unmio B TAKMX BOMPOCAX MOKHO BBIPa3WuTh KPbLIAaThIM BhipaskeHueMm A.Il. Yexosa:
""IT0r0 He MOXKeT ObITh, MOTOMY YTO 3TOr0 He MOXxkeT ObITH HUKOraa". Kakumm cioBamm
Ha3BaTh UX OTHOLIeHHMe K peajibHOCTH U jJoruke? Kak Bbl cunTaere, KTO M 4TO sIBJIsieTCS
BOJIBIIIOM nperpanoii aas nosiBjienus peanbno JPOEKTHBHHBIX cpenct jeuenus
MHOTHX 00J1e3Hei?

Mosarar, yro BbI (ecim BHMMATeJbHO YHMTAIN) 3aMeTHJIHM CTPAHHOCTH B TakK
HA3bIBAE€MOIl Hayke. A B MOCJeIYIOIIUX TIJaBax cTaHyT Bcé Oosiee BuaHbl BAYKHBIE
0COOEHHOCTH MACCOBBIX HAYYHBIX MNpPeACTABJIEHHI: B HUX NPAKTHYECKH OTCYTCTBYIOT
JIOTHKA M CBfA3b ¢ peajdbHOCThIO! MIX cTpaHHOCTB Takike B TOM, YTO MOJ00HOE COCTOSIHME
yesioBeueckoro mbiiieHus: aaurest yxxe OUEHD goaro - naxe He crojierusi. Yto memaer
JoaaM Mbicauth JIOTHYHO? A npuyuHa ecTh!

Emé 2 npexynpexaenus!

B cBoux padorax si CO3HATeJIbLHO AOIYCKAK HEKOTOPble CTUJIMCTHYECKHE OIIUOKH,
BKJIIOYAsl MOBTOPBI. JTO AesaeTcs AJs JIy4llero BOCIPUATHA U MOHMMAHHS MaTepuaJa.



N nociennee npeaynpesxaeHue: HaCTOATEIbHO MPOILIY B KOMMEHTaApHUAX, B cllopax
U B MOCJAHMAX He M3JIaraTh NoJo:KeHHs, B ocHOBe KoTOpbIX Jexat HEBO3MOYKHBIE
nporuBopeuns. Coaepikane HUX TeOPpUM HeJOMYCTHUMO HAa3bIBATh HAay4YHbIMU. OT
oomenpunsitocth oHn HE penarorcss meruanbiMu! Haperoch, uto Bbel yurére mMom

npeaAynpexIeHus.
I'naBa 2

be3 noHnMaHusi TeOPHU BEPOSITHOCTE HET HU HAYKH,
HM HALIero paccjef0BaHus, HH MHOIOI0 pyroro!

Teopusi BeposiTHOCTEHl JJIA HAC - OJHA M3 KM3HEHHO Ba)KHBIX HAYK, MOCKOJIbKY
aasiercss OBA3BATEJIBHOUM uacteio HayyHoro meroja mno3HaHusi. Bam ona OUEHD
npuroautces B IIOBOM cayudae: B paGore u yuéoe, B McCIeJOBAHUAX M Urpax!

Yro mb1 BCE norepsinn

H3-32 HENOHHMAHHA TeOPHH BEpOﬂTHDCTEﬁ

Hzpanabcknii yuénslii, HoOenesckuii saypeat Janmsa Kaneman u ero Apyr Amoc
TBepckH AoKa3aau 3KCMEPUMEHTAJIBLHO: JIIOIH, NMellie MaTeMaTH4Yeckoe o0pa3oBaHue,
COBEPLICHHO He MOHUMAIT TeOPUI0 BeposiTHOCTeil. OHU He OepyT eé BO BHUMaHHe JaxKe B
TexX CJay4asix, KOrfia MOKHO ObL10 Obl M30exkaTh NOTEPb WM NOJY4YHTh Bbirogy. U
AEHCTBYIOT TOYHO TAK, KaK U JHIA, KOTOPbIE COBCEM HE3HAKOMBI C JaHHOH TeOpHeil.

JaBaiiTe pa3depéMcsl ¢ ITUM yTBepiKIeHHeM M BBISICHUM, B KaAKO# cTeleH! YYEéHbIe
NMOHUMAIOT TeopuIo BeposiTHocTell. Ho 111 Hayana st Xouy, yTo0bl Bbl oco3nanu:

Teopusi BepoATHOCTEN MPOCTA, €CJIN €€ He YCI0KHATH!

Ecan y Hac B smuke jJe:xuT 10 npoHymMepoBaHHBIX mapoB ¢ mudpamu ot 1 1o 10, To
BePOSITHOCTh BHITAHYTH ap ¢ yucaoM 10 paBna 10 npouentam. Ho 6osee BeposiTHel, 4TO
MbI BBITSIHEM JI000e Apyroe 4mciao ot 1 10 9, a He camoe Oosabmoe (He 10), MOCKOJIBbKY
TaKasi BepOSITHOCTh cocTaBJisieT 90 npoueHTOB. BLITAHYTH IIAP ¢ caMbIM 00J1bIIMM YU CJIO0M
u3 10000 nmpoHyMepOBaHHBIX HIAPOB Yy:Ke CIAUIIKOM MajaoBepositHOo. Ckopee Bcero, Mbl
BBITAIHEeM J11000e aApyroe yuciao (He 10000). Ilpn 10 MunnnoHax mapax BBITAHYTH camoe
0osbmoe yuciao (10000000) mpakTHYecKHM HEBO3MOXKHO. 3aKOHOMEPHBIM pe3yJIbTaTOM
OyleTr BBITATHBaHUE JII000I0 JPYIroro 4Yucjia, Ho He caMoro 00JILIIOIO.

IIpuBenénHble NpUMepHI ¢ MIAPAMH MOABEIH HAC K 3AKOHY 00JIbIIMX YHCEJI:

SIBiIeHNs, BepOATHBIC MPH MAJOM 4YHCJIe, MPH 0O0JBIIOM KOJIHYECTBEe CTAHOBATCH
3aKOHOMEPHBIMHU, NPHU 04YeHb 00JILIIOM - HEN30eKHBIMM.

B Hamux npumepax BBITAHYTH JecATKy u3 10 mapoB B0O3MOKHO, OJHAKO 0Oojee
BEPOSITHO, YTO MbI BBITAHEM J1000e Apyroe yucjo. Ho mo Mepe yBenyeHus KOJIH4YeCTBA
IIAPOB BEPOSITHOCTH BLITATHBAHUS HE CAaMOro 00JIbIIOr0 4ucia Beé Dojiee yBeTHIMBaeTCsl
U TpeBpamiaeTcs NpU AOCTHKEHUHM 00JBIIOr0 YHC/Ia IIAPOB B 3AKOHOMEPHOCTH, a MPH UX
OTPOMHOM KOJINYeCTBE - B HEM30€KHOCTh.



3akoH 0O0JBIIMX 4YHCEJ BKJIKYAET B ce0si HECKOJIbKO MOJIOKEeHUi (HeCKO0JIbKO
TeopeM). K y:ke usBectHoii Bam ¢opMyInpoBKe cjieayeT 100aBUTH €lIE OHY:

C yBequ4YeHHEM 4YHCJIa BePOSITHBIX fIBJIEHUN HMX CpeJHHMEe BEJMYUHBI CTPEeMSATCHA
CTaTh MOCTOSIHHBIMH U NPH 00JIbIIOM KOJHYECTBE TAKOBBIMU NPAKTHYECKH CTAHOBSATCS.

PaccmoTpuM gaHHOe moJ10:KeHMe HAa mpuMepe ¢ mMoHetoil. Ilpu moadpachiBaHuuU
MoHeThI 10 pa3 eé maseHne OpJiOM WM pPelIKOii KBepXy BepPOSITHO B COOTHOLIEHMH U S K 5, 1
6 xk 4, m 3 k 7.. Ho mo mepe yBeluyeHHsi KoOJIHNYeCTBA OpPOCKOB 3TO COOTHOUIEHHE
HEYMOJIMMO Oy/eT NpUOJIMAKATHCH K PABEHCTBY (K OCTOSIHHBIM CPeHUM BeJMYMHAM), T.e.
K cooTHomeHn1o 50% na 50%. IIpu Mui1uoHe GPOCKOB MOJYUYUTH Aa:Ke cooTHomeHnune 60%
Ha 40% npakTHYeCKH HEBO3MOXKHO - OHO OyJeT O4YeHb OJM3KO K cOOTHomeHHo 50% Ha
50%. HexoTopble JIOAN NMOJIATAI0T, YTO BEPOSATHOCTH BbINAJCHHUSA OAHOI CTOPOHONH MOHETHI
100 pa3 moapsa paBHa 1 npouenty. 1 OUEHD 3a0iyxkaa0Tcsi, IOCKOJIbKY TaKoe COObITHE
CJIMIIKOM Ma/jioBeposiTHO: Kak OAuH IaHc u3 uuciaa ¢ 30-10 uudppamu (310 naxe He
TPHIMOH TPHJUINOHOB, a 60JbIIe).

dymaro, Bbl NOHsIM, 4YTO TeopHs BepOATHOCTEH AelcTBHTEIbHO mpoctra. Eé
NMOJIOKEeHHsI ¢ MOMeHTa MyO0JauKauuu (HeCKOJbKO BEKOB HAa3aJl) MPOBepsJMCh MOYTH BO
BCeX IoCyAapcTBax OrpoMHOe Kojau4vecTBO pa3. Oco0eHHO mpeycmead B 3TOM CTYAEHTHI.
Kak mpaBujio, 1Jisi MPOBepKH MCHOJb30BAIMCh MOHeThl. U Bce yOexaaauch B MOJHOM
COBIIaJleHUH TEOPHH C MPAKTHKOM.

IMoHMMAIOT JIM TEOPUIO BEPOSITHOCTEH ACTPOHOMBI M pu3uKkmn?

Ot Teopuu MblI nepeiifém k npakruke. B Kocmoce orpomMHoe Ko/1u4ecTBO NbLIH.
Ona ocefaer Ha Bce 00bEKTbl, © Y HUX HEMMHYEMO MEHSIETCH M BeC, M pa3Mepbl, U TaK
Ha3bIBaeMble cHiIbl mpuTskeHus. Tak uyro JJIS1 BCEX kocMuyeckux Tesl HEM3MEHHOCTH
Her. B CouHeuHoil cucTeMe MHILIHAPABI O0BEKTOB Ppa3HOro pasMmepa (ceifyac M B
JajibHelleM s He IPUHUMAKD B PacyéT MHUKPOCKONUYECKHE M cBepxMaible Tenaa). Ecan
cJe10BaTh TeM B3IIAJaM, YTO HAPAT B ACTPOHOMMHM W B MNpeICTABJIEHMAX JIOAeH, TO
TEOPETUYECKMH Bce kocmuyeckue Teaa B Co/lHEYHOH cuUcTeMe MOKHO Pa3/iesIuTh Ha 3
OCHOBHBIC TPYNIIbI:

1. 3amennsiomme cCKOPOCTh;

2. /IBuraronuecst IPpaKTHYeCKH PABHOMEPHO;

3. Yckopsiomue ABHKEHHUE.

S nmumy TEOPETUYECKMH, nockoiabky Tak Ha3biBaeMblili xaoc B Kocmoce ectb
komiuieke HEYIIPABJISIEMBIX cayuaiinbix coObiTuii. Ha HMX Teopusi BeposiTHOCTei
pacnpoctpansiercs BE3YCJIOBHO!

B kaxknoil rpynme AOJKHBI ObITh MMJLIMAPAbI 00BEKTOB - B COOTBETCTBHHU C
Teopueil BeposiTHocTeil. I uMMew BBMAY YyKa3aHHOe BbIllle BTOpPOe I0JIOKeHUe (0
NMOCTOSTHHBIX CPeJHUX BeJIHYHHAX), MOCKOJbKY B ColHeuHOH cucreMe oT 50 MH/IIMapIoOB
o0bexToB 10 100 MuMapaoB. B mepByro rpynmy cieayer BKJIIOYHTH U TaKHe, KOTOpbIe
yiKe 0CTAaHOBHJIUCH. UX KOJIMUECTBO J0:KHO OBITH HeMAaJIbIM, OCKOJIbKY 3eMis (Kak U Bcsl
CosHeyHas cucTeMa) ABUraeTcs Mo KPYry ¢ HUKJOM rae-to B 250 MuiiuoHoB Jet. B Tom
MecTe, raie Mbl ¢ Hameil I[lianeroil Haxogumcsi ceifyac, OHa y:ke OblIa MHOr0 pas.
CaenoBateibHO, Mbl 00§13aTeJIbHO [JOJKHBI Ha0JI0AAaTh M Tejla, OCTAHOBUBUIMECS] B
npouioMm. Ho Ha camMoM fdene HUKTO M HMKoOraa He HaoOaional B CosiHeYyHOH cucTreme
HemoABHKHbIe 00beKThbl. Ec/IM HeT HeNMOABMAKHBIX TeJ, TO He JOJKHO ObITh W 00bEKTOB,
3aMeIIIOIIUX CKOPOCTh NOCTOSAHHO. IIpu MX HaIMYMH MbI NOJYYMM HEBO3MOKHOE
nporusopeure. Ho Takue geiicTBUTEeIbHO OTCYTCTBYWOT! ECTh Tesia, KOTOpbIe IBUIralTCs
HEKOTOpoe BpeMsi ¢ 3aMe[JIeHHeM Ha MaJyl BeJIHYHHY, HO TOTOM HX JABHKeHHe
yCKOpsieTC HA TaKyl0 ke BeJn4MHy. 1 B TakoM puTMe OHH JBHMralTcs mocrosHHo. Ux



MOKHO OTHECTH KO 2 TpyMnie, HOCKOJIbKY OHHM IBHTAI0TCS KaK ObI pABHOMEPHO.

IHoayuyaercsi, yTo B CoJIHEYHOIi cucTeMe OrPOMHAas NepBasi rpynmna orcyTcrByer! A
B Heil MO/LKHBI OBITh MWLIMAPAbI KOCMHMYECKHUX Tes! ITOT H3BECTHBIH (aKT sIBHO
HaxoauTes B BOIIMIOIEM nporusopeunu ¢ Teopueii BeposaTHocTei! Takoro HE nomxno
ObITh, NOCKOJIbKY BEPOSITHOCTH CYINECCTBYIOIICH PeaJbHOCTH (€CJM CYMTATh B3IJISIABI
npeacTaBuTe/iel opuumMaibLHO Hayku BepHbIMM) paBHa HYJIIO! Mbl mmeeM Kak Obl
HEBO3MOKHOe TPOTHBOpeYHe, T.e. NPOTHBOpPeYHE MeKIYy Teopuell BepoOSITHOCTEeHl W
IIpupopoii! Ho To u apyroe - ucruna. CijiegoBareibH0, HUKaKkoro xaoca B Kocmoce Her! A
€CThb ONpefeaéHHbIe YCI0BHsA, KOTOPbIE¢ BHINOJTHAIOTCH KOCMUYecKUMH Tejamu! MHave Obl
HUX JIBHJKeHHe ObLI0 Xa0THMYHbIM, W y Hac mMenacb 0b1 OI'POMHAS nepBas rpynma.
Takum o0pa3oM, Teopusi BepoOSITHOCTEel M PealbHOCTh CBHAETEIbCTBYIOT, YTO BMeECTO
HAYYHBIX B3MVISA0B Mbl HMeeM 3a0gayxiaenue. Hamaumo d¢axkr HAJINYUA B Tak
Ha3pIBaeMoii Hayke ouepenHoro HEBO3MOKHOI'O IPOTUBOPEYNSI!

PaccmoTpum BTOpyIO rpymmy. Oka3bIBaeTcsi, YTO B Hell HeT 00BEKTOB, KOTOPHIe
JABUTATHCH ObI ¢ MAJIOH, Cpe/IHell NI ¢ OTHOCHTEJBHO 00/1bII0I CKOpocThHIO. Bee oHM JteTsiT
B Kocmoce Tos1bKO ¢ KoJI0CCATIBHON CKOPOCTHIO, H3MepsieMOii COTHSIMHU ThICSY KUJIOMETPOB
B yac. Ckxopoctb 3emiu npu aBu:xeHuud Bokpyr Coanuna npesbimaer 106000 km/yac. Ho
BMecTe co0 Bceil CoaHeuHoil cucremoii OHa [BHraercsi BOKPYI LEHTPa TaJaKTHKHU
Mueunslii Ilyte co ckopocrbio cBbimie 700000 xm/gyac. Hukro m Hukoraa He HalJiroaall
Tesja, KOTOpPbIe ABUTajuch Obl PaBHOMEPHO C MaJIOW, cpelHeill WJIM € OTHOCHTEJIbHO
00ab1I0l ckopocThI0. Bece 00bexkThl CoOTHEYHOM CHCTeMBbl JBHUIAIOTCH TOJBKO B Y3KOM
AHana3oHe KOJIOCCATbHBIX CKOpPOcTeil. XoTs MBI JO/UKHBI HAa0JII0IaTh O00BEKTHI,
JABUTAIOIIMECS C PA3HOH CKOPOCTBIO.

HanomH10, 4T0 Bee kocMuyeckne Teja B CoJIHeUHOI cucTeMe IBUTAIOTCA MO KPYTY,
BOKpPYr CosanHua. OHHM peryjisipHO MeHSIIOT CBOEé MOJIOKeHHEe OTHOCUTEIbHO 3eMild, YTO
CylIeCTBEHHO YBeJMYUBAaeT BEPOSITHOCTH HA0JII0/IEeHNsS] ACTPOHOMAMHU M HAMHU TeJI ¢ Pa3Hoi
ckopocthio. U onsATh (B paccMaTpuBaeMOM BTOPOM cJiyuae) Teopus BepPOATHOCTEH W
peanbHOocTh JJOKA3BIBAIOT, 4T0 MCTHHHOCTB TAaK HA3bIBAEMbIX HAYYHBIX MOJIOMKEHHI
pasaa HYJIIO! B nBuxennun oobekTtoB B Kocmoce Mbl Bugum TOJIBKO o0s3aTenbHy1o
3aKOHOMEPHOCTh, I/le HeT Ja’ke HaMEka Ha xaoc! Mbl MMeeM B Tak Ha3bIBaeMoii Hayke
cuoa HEBO3MO’KHOE ITPOTUBOPEYHE!

B Tpermeli rpynme mpakTHYecKM BcCe TeJla, YCKOpPSIIOIIME IBUKEHHE, 3aTeM HAa
TaKyl0 ’Ke BeJIMYHHY CKOPOCTh 3aMeqasiioT. M Bce OHM JABHraloTcs € KOJ0CCAJIBHOM
ckopocThio. To He0OJIbIIOE KOJMYECTBO 00BLEKTOB, KOTOPbIe JBHIAKOTCA € YCKOPeHHEM,
BbIxoAs u3 CoJIHeYHOH CHCTeMBbl, CKOpee BCero, 4epe3 HEKOTOpPoe BpeMsl 3aMeNJIAT
CKOPOCTh Ha Takylo ke BeauuuHy. Ho s1 He Oyay orcrauBaTh JaHHOe MoJiokeHne. OaHAKO
oTMe4y, YTO 3 rpynna HeecTeCTBEHHO MaJia: B Heé MO CTPAHHOCTH He BXOIAT 00BEKTHI
CostHeYHOH cHCTeMBI. A 3TO MHJIJIHAPABI TeJl, KOTOPbIe JOJKHBI IBUTATHCS ¢ MOCTOSAHHBIM
yckopenuneM. Ho mx Her! CienoBarenbHO, Yy Hac B HAJMYUH TOJAbKO BTOpasi Ipymnma,
npu4émM JWIb € TeJaMH, KOTOpPble ABHIralOTCS HCKJIIYMTEILHO B Y3KOM JUANa30He
KoJoccanbHbIX ckopocTeil. K Heil 1o0aBiasiem Tosibko 3 rpynnky ¢ "rocramu' CoHeyHOH
cuctemsbl 0e3 eé ''mocrosiiibueB".

Tenepb paszmenum Bce kocMuuyeckue Tesia CoJIHeYHOH cHcTeMbl Ha 2 HOBbBIE
rpynnbl, Kak 2 CTOPOHBI MOHETHI: pemika M opéa. B mepByro HOBYI0 rpymnmy BOHIyT
00BbeKThI, KOTOPBIX HeT, XOTH JO0JKHBI ObITh (pemka). OpjaMH y Hac CTaHyT Te, 4YTO
HMEITCH B HATHYMH.

Taxkum od6pa3om,

Pemka:

1. 3amennsomme CKOPOCTH MOCTOSIHHO;

2. HemoaBu:KHbIE TeJa;

3. /Ipuraomuecsi pPABHOMEPHO He € K0JIOCCATbHOI CKOPOCTHIO;



4. IBuramomuecs ¢ NOCTOSSTHHBIM YCKOpPeHHeM 00beKThI COJIHeYHOI CHCTEeMBI.

Opéa:

1. /IBurarommecsi paBHOMEPHO B Y3KOM JHATNIa30He KOJIOCCAIBHBIX CKOPOCTeN;

2. /IBuramoiuecsi ¢ NOCTOSIHHBIM yCKOpeHueM "'rocTu''.

Y Hac umeercsi, 00pa3Ho ropopsi, 50 MuwLIHAPAOB NOAOPACHIBAHMI MOHETHI (MJIH
100 MmuauMapaoB), 1 BO BceX CAy4YasAX OHa NajaaerT KBepxy opJyioMm. U HM pa3y KBepxy
pemikoii. A ¢u3uku m acrpoHombl rosopatr: "Tak um pomxnHo ObITh. Beé mo Hayke!"
HeiicreuresbHo, "IIOJIHOE cootrBercTBHe'" ¢ Teopueil BepositHocTeii! Mbl uMeeM
ABCOJIIOTHYIO npoTuBoOno/0KHOCTH TOMY, YTO AOLKHBI HMETH M0 HayKe, 10 JOTHKE U
3apaBoMy cMbIcay. IMeHHO Tak, MOCKOJBKY HEBEPOATHOCTH NMPOHCXOASNIEr0 B YHCJI0BOM
BBIPa’KEHHH HACTOJIBKO KOJIOCCAJIBLHA, YTO Yuc/I0 BpoAe 1000 TpHIVINOHOB 1O CPABHEHHIO C
Heil HuyTo. Takum o0pa3oM, U B HeJOM 3JeCh Ta e KAPTHHA: HCTHUHHOCTH Tak
Ha3bIBa€MbIX HAy4YHbIX moJoxeHuii paBHa HYJIIO! A Bmecto xaoca y Hac -
OBA3BATEJIbHAS 3akoHOMepHOCTH B JABWKEHMHM KocMHYeckHx Tel! M BHOBBR B Tak
HaspiBaeMoli Hayke HEBO3MOKHOE ITPOTHUBOPEYHE! 3akoHoMepHO BO3HHMKaeT
Bonpoc: actpoHomus - 370 HAYYHBIE noJoxkenns win CKA3OYHBIE uctopun?

Ja Bbl U camu MoskeTe OLeHUTh cUTyanuio. Ecji BepoATHOCTH BhINaJeHUs MOHETBHI
OIHOI U TOii e cropoHoil 100 pa3 moapsiA NMpakTHYeCKH HeBO3MOXHA (Kak 1 maHc u3
ynucaa ¢ 30-10 uudpamu), T0 KaKOBa BepPOSITHOCTh TAKOro BbinajeHus 50 Mu/uInapaos
noapsia?! Cornacurech, 4TO CBEPXCTPAHHbBIN ¢akr abécomornoro MACCOBOI'O
HEMOHMMAHUSI TeOpUM  BeposATHOCTeH (GU3MKAMM M aCTPOHOMAMM  SIBJIsIeTCH
PEAJIBHOCTBIO. A cymecTByolne Tak Ha3blBaeMble Hay4Hble MOJIOKEHHs] HA3BaTh
ucTuHHBIMU M HayuHbIiMu HEJIB3S$1! Ho B yém npuunna?

Heo0bsicHnmble (pakThl, KOTOPbIE 3aCTABJISIOT 33 JyMAThC U 00bSICHUTDH UX

Mbl BUAMM U APYIYI0 OYeHb CTPAHHYI0 0COOEHHOCTb: HUKTO U3 Y4YEHBIX He 3aJ1aéT
BONPOCHI, KOTOpPbIe 04eBHIHBI. 3aJaBaTh HUX JAOJKHBI ObLIM BO BCce BpeMeHa W BO BcexX
rocyiapcrBax:

IMoyeMy OTCYTCTBYHOT HeENOABU:KHbIE KOCMU4YecKHe 00beKkTbI? OTuyero Bce OHHM
JABUTAIOTCS TOJBKO C KOJIOCCAIBHON CKOPOCTHIO?

O4eBHaHO, 4YTO 0053aTEIbHOCTH ABHKEHUS], MPUYEM TOJBKO € KOJOCCAJLHOM
CKOPOCTBI0, MOKET BbI3bIBATHCS UCK/JIKYHUTEIbHO BaKHOI npuunHoii. U oHa cyumiecTByeT B
Kocmoce Besge. CiienoBate/ibHO, OTBEThl Ha BONPOCHI HEO0X0AMMO MCKATh B YCTPOiicTBe
camoii Bcesiennoii. Ho BakyyMm He Mo)keT BBIHYAMTBH BCe Teja [BHIaThCsd, T.e. Mbl B
odepeaHOl pa3 yOexaaemcs, YTO MoJioxkeHHe 0 ero Haanyue B Kocmoce - 6pen. Uro ke
00J1a1aeT HEKHM CBOICTBOM, IPUHYKAAIOIINM BceX K ABHKeHHI0? OHO HACTOJIBKO Ba’KHO,
4yTo J1100afi OCTAHOBKA KOCMHUYECKOr0 O00beKTa MNpPHUBEAET €ero K TparnyecKuM
nociaencreuaM. Mnavye B KocMoce Haxoamiauch 0b1 HelMOABMKHBIE TeJia. Bbl, AparoneHHbIi
MO# yHMTaTenb, MoskeTe 0TBeTHTh JIEI'KO Ha Bce Bonmpochl, mocTaBJIeHHbIEC B 3TOH YaCTH.
Cnenalo moAcka3ky: NpeAcTaBbTe KAPTHHY ABW:KeHUs1 M ocTaHoBkm OI'POMHOI'O
KocMHu4Yeckoro Teja. Ilpu 3aTpyaHeHMM oTBeThbl OyAyT moay4denol Bammu B cienyroiei
riaBe.

Ha ocHose npuBeaénnbix ¢paxkroB MoxHo npuiitu K HECOMHEHHOMY BbIBOaY:
¢u3uku u actpoHomsl B Teopun BeposiTHocTell HE pa3ouparorcsa. U, cooTBeTCTBEHHO, HE B
COCTOSIHMM €€ MCHO0JIb30BaTh Ha MNMPAKTHKe, YTO TOJHOCTHIO COIJIACyeTC € ONbITAaMH
yHoMsiHYThIX paHee Jlanusna Kanemana u Amoca Tepcku.

Mbl B oO4YepenHOl pa3 CTAJIKHBaeMcsl ¢ JIOTHYECKMM HECOOTBETCTBHEM B
YTBepsKAeHNH 0 HaJanyuu Bakyyma! K Ttomy xe y Hac umeercs BOJIBIIIAS ctpanHOCTh ¢
MACCOBBIM HenoHuMaHueM Y4YéHbIMH Teopun BepositHocTed u ITOJIHAS wux



HECNOCOOHOCTH, NPUMEHSATh €€ Ha mnpakTuke. JTH o0crosTeabcTBa BBIHYIKJIAIOT
OTHOCHTBHCS K MOA00OHBIM  "HayyHeIM"  B3rJIsiiaM, MO0 MeHbINeii  Mepe, ¢
OBOCHOBAHHBIM nogo3penunem!

Y nac nmeercss PEAJIBHAS cutyanusi: orpoMHOe KOJIH4YeCTBO JIIO/Iel, H3y4YaBIINX
TEOPUI0 BEPOSITHOCTEi, He 3aMedaeT O4YeBHAHbIE Bellld HA NMPOTSKeHHWH Bceil :xu3Hu. U3
3TOr0 MOJIOKEHHS] BBITEKaeT CJeJICTBHE: MOCKOJbKY MHOTHe TOKOJeHHs] (PM3UKOB,
ACTPOHOMOB M XMMHMKOB He MOT'YT IIOHSITH NMPOCThIe U 0YeBUAHBbIE Bellld, TO MbI, BEPOATHO,
HMeeM 3JI0HAMepeHHOe MaccoBoe Bo3JeiicTBHe Ha uX ymbl. KTo MokeT BO3JeilicTBOBATH
cpa3dy Ha CO3HAHHMSI BceX YY€HbIX 3eMJM M3 NOKOJeHUs B mnokojeHue? OTBeThl Ha
NocTaBJIeHHbIe BONpockl Bol monyunre nanee.

M3 Toro, uTo Bece Tena B KocMoce nBurarorcs, cieayer Hen30eKHbIN BHIBOJ:

KT0-TO HX KOHTpOJHpYeT, He J0NycKas OCTAHOBKU (MHa4e Mbl HaOa0Aaau ObI
HenmoJABU:KHbIe Tesaa). KTo-To ympapiiser BceMHM KOCMUYECKMMH O0BEKTAMM WM CJIEIMT,
4yT00bl OHH JBHUIAJIUCH TOJbKO € KOJOCCAILHOH CKOPOCTHIO (MHA4Ye Mbl Ha0JI0JaJH Obl
TeJia M ¢ MaJIOii, cpelHell U ¢ OTHOCUTEJIbHO 00JbIIOH CKOPOCTHIO).

Ho xt0?! JIns koro Besskuid (1a:xe MaJiblil) 00bEKT NMpeaAcTaBjsieT HEHHOCTH? B uém
CMBICJI TAKOT0 KOHTPOJIA M ynpasiaeHusi? [logymaemsb, 4TO-TO €Iy4UTCs ¢ ThicSYel WIM C
MUJUIHOHOM KOCMHMYecKHX TeJl. UX orpoMHoe, IpOCTO K0JIOCCATbHOE KOJIMYECTBO OBCIOAY.
OnHako wuMH  KTO-TO ynpasisier! TapaHTupoBaHHasi HeM30€KHOCTbh  KOHTPOJIS
kocMudeckux Te U ynpapiaenusi uMu JJOKA3BIBAETCS Teopueii BeposaTHocTei. [llanchl
IJISl IPYTHX MpeanoJioxkeHuil paBHbl Hyaw! ClieqoBaTejbHO, M 3/1eCb Mbl MMeeM IOJIHOE
OTCYTCTBHE PadOThlI 4YeJ0Be4eCKOH MBICJIM M IOCTABJEHHBIX BompocoB. X orcyrcrBHe
TOBOPHUT, YTO KTO-TO 3TOr0, BIIOJIHE BEPOSITHO, He AonmyckaeT. Ho He nomyckaTh MX MoOXKeT
HCKJIIOYHMTEIbHO OTPOMHOE CYIIeCTBO, HeBHAMMOE HAM W 0JIT0 :kuByuiee. ToabK0 0HO, Kak
NpeAnoaoKeHne, HeKHM 00pa3oM BO3AelicTBYeT Ha MO3T M pa3yM Bcex Jjmofeii. A muury mosr
U pa3yM, TaK KaK OHH SIBJSIIOTCA COBCEM Pa3HbIMHM BellaMH: W MO COCTaBY, U MO CBOMM
pyHKUUAM.

Bo3pakeHnneM NpPOTHB MOHX J0Ka3aTeJbCTB CO CTOPOHBI (PM3UKOB M aCTPOHOMOB
SIBJISIETCHl JLKeapryMeHT O TaK HAa3bIBaeMOM IPaBUTAllMOHHOM B3aumopeiicTBum. [leso B
TOM, 4T0 M HuXx B CojHeyHoil cucreme He cyumecrByer S50 muaamapaoB (wam 100
MIJUIMAPAOB) KocMuYeckux Ted. Yuyénble Buaar ux TOJIBKO maremarnmueckumu
TOUKAMM, koTopble HEM3MEHHBbI U MOCTOSIHHBLI. X0Tsl NbLIM B KocMoce neiicTBUTEILHO
Ttak MHOI'O, 4T0 y KOCMHYeCKHX TeJl HEMHHYEeMO MEHsieTcsl M BeC, U pa3Mepsbl, U TaK
Ha3biBaeMble cujibl nputsskeHus EXECEKYH/IHO! Ho gas ¢u3ukoB U acTPOHOMOB
cUTyanusi 31ech MaTeMaTH4ecku cTadumiabHa! UX MHeHHe B HallleM CjIydae TakoBo: ¢ 50-1o
MHJLJIMAPAAMH MaTeMaTH4YecKHX Todek B CoJIHeYHOH cucTeMe HHUYero He NMPOMCXOAUT!
MMonooubiii mogxoa Bo3mosken Jumib THOI'IA u UCKIIIOUUTEJIBHO a5 HecKOJIBKUX
KOCMHYeCKUX Ted, HO He s 50-tu muaamapaos! Touabko u3 oaHoro daxkra, 4To
CouaHeyHass cucTeMa Yy:ke NpedbiBaja AecsiTkM pa3 B ToM Mecte Kocmoca, rae oHa
HaxoauTess  ceiiuac, ciaexyer HEOITPOBEPKMMO: wMbl  f0/KHBI  HaOII0gaTh
HenoABM:KHbIEe 00beKThl B OI'POMHOM kosinyectBe!

K Tomy ke, y ¢pusukoB u actponomos ner HU MAJIEVIIINX npencrabienuii 06
OYEHbBb ITPOCTOM mexaHn3Me Tak Ha3bIBaeMOil TPaBUTAIMH, B YéM OHHU NMPHU3HAIOTCH.
IHo3tomy onu IMPUAYMAJIN nenbix 4 sikoObl ¢GyHAaMeHTAJIbHBIX B3aHMOJECTBHIA:
CHJIbHOE, JIeKTPOMATHUTHOe, ci1adoe u rpaputaunonHoe. Ho cyrs HU OJJHOI'O u3 Hux
O0BSICHUTH He B COCTOSIHMU. U cuTyanus BNoJIHe 3aKOHOMepHasi, TAK KaK OHM padoTaloT ¢
HECYHWECTBYIOIIIUMUA B nHamem Mupe BemiaMd M SIBJEHHSIMM: ¢ YACTHLAMM, C
CHJIAMHU TIPUTSIZKEHMST U THATOTeHUsl, ¢ rpasuramnueii.. A B Ilpupoae cymecTByer
HNCKJIIOYUTEJIBHO oano B3aumoneiicteue. Ero mexanmsm aeiicrsuteabno OUYEHD
npoct. Eciau Bel camu emé He pa3o0paJjuchk ¢ HUM, TO B 3-ii TJ1aBe OH OyJeT M3JI0KeH.



B cymHuoctH, B gaHHOM Bo3paxeHuMm Y4éHbIx Jexut HEBO3MOKHOE
nporuBopeyre. OHO MNPHUCYTCTBYeT BO MHOIMX TaK HAa3bIBaeMbIX TeOpUAX U
J0Ka3aTeJbCTBaX. A cBsi3aHo 3T0 ¢ TeM, 4T0 Y4uéHble UT'HOPUPYIOT peajbHOCTD,
JIOTHKY, 3ApaBblii CMBICJ M He IOHMMAKOT TeOpHI0 BeposATHOcTed. OcHOBa HX
MHPOBO33peHHsI - MareMaTudeckuii Mupok. OH 3amMeHms1 uM okpy:xawommi MHUP.
AbcomotHo BCE onm cTpeMsiTcsi cBecTH K MaTeMaTHKe, He CYHTAsICh ¢ PeajbHOCTbIO,
JIOTHKOW W 3APaBBIM CMBICJIOM, BONpekH Teopun BeposiTHocTeil. 1 onu CAMM Hepenko
3as1BJISIIOT 00 M3BECTHBIX TEOPHUSX M J0KA3aTEJbCTBAX MOJA00HBIMM BbIpaskeHUsIMU: ''IT0
BBITVISIIUT WAMOTU3MOM, HO MaTeMaTU4ecku Bcé npaBuiabHo". [locTapaiitech NOHATH, YTO
NMOJIOJKeHNe, JAOKA3aHHOe MaTeMATH4YeCKH, OJHAKO IPOTHBOpedallee peaJbHOCTH, He
TOJIBLKO BBITJISIAUT, HO H ABJIACTCH WIMOTU3MOM. XOTSl y4éHbIe ¢ TAKMM yTBep:KIeHHeM He
coriaacubl! M 31ecs Hamm B3rasiapl OUEHD oramualorcesa! Kak Bol mosiaraere, KTo U3 Hac
npas?

IlocaencTBusi 0T 0TKA3a MCIIOJIb30BATh Hay‘leIﬁ METO/ B HAYKaXx

Hcropuku u apxeosoru, 0Hoaorm M O0OTAHMKH (KaK M NpeACTABUTEIH MHOIHX
Apyrux mpodeccuii) omIMO0YHO CUHTAIOT, YTO TeOpPHs BepPOSITHOCTell MM He HykHa. B
pe3yJbTaTe BO MHOIMX BHIAaX 4YeJOBeYeCKOH NeATeJbLHOCTH Ha0JI0JaeTcs OJHA Ta kKe
yapy4yamomasa kaptuHa. CymecTBylomue Hay4yHbIe IIOJIOKEHHUSI JHUINbL IPABIONOI00HBI,
X0Ts1 omposeprawoTcssi MHorumMu ¢axkrtamu. Ho ux npeacraBuTesM opUIUATBHON HayKH
CcTapaloTcs He 3aMedaTh WM Ke MPUAYMBIBAIOT AJs 00bACHEHHS HeJielble TEOPHUU. ITOr0
He npousounio Obl, eciu BCE ucciaenoBarenu onupajuch 0bl B CBOMX PacCy:KIEHUSIX HA
Teopuio BeposiTHOCTell. OHa He c0xkHa, HO €€ HeoOxoaumo IIOHUMATD u ucnoJsib30BaTh.

Ecim y Hac ecThb MHOKECTBO COBEepIIEHHO OJAWHAKOBBIX SIBJIEHHH, TO NMPH HX
KOJIM4YeCcTBe yxke B HeOOJIbIIOM YHcJIe cIexyeT FTOBOPUTh O IIATKOCTH TEOPHH, B KOTOPYIO
oHM He BnucbIBaOTCcA. [Ipu 20-TH TaKkuX sIBJIeHU Y HA3BAHHOU TeOPUH NMPABO HAa3bIBATHCHA
HAY4HO! - Jmmb 1 maHc U3 MUJIJIHOHA, T.e. OHA B3J0PHA M MPaBO Ha CyllecTBOBaHHE B
HAyKe MNpPaKTHYeCKM He HMeeT. B Hacrosimee BpemMss B MHpe CYIIECTBYIOT COTHH
apXeoJIOTMYeCKHUX HAXOM0K, KOTOpPbIe CBHAETEJbCTBYIOT, YTO B JAAJEKOM NPOLLIOM JIIOIH
BJIaJeJIM TeXHOJIOTHSIMHU, COMOCTABUMBIMHU ¢ HammMu. U3 oaHO#H Takoll HAXOOKM cIejiaTh
KOHKpeTHbIe BBIBOJBI ¢J0KHO. Ho Koraa mx coTHu (a HaiileHbl OHM B Pa3HBIX MecTax
3emun), TO JaHHOE KOJIHYECTBO NMPOCTO XOPOHUT TaK Ha3bIBAEMYI0 MCTOPHIO JPEeBHEro
mupa. Ilonararo, 4yro Bel He 3a0b171M 0 BEPOSITHOCTH BbINAJACHUS OJHOWH CTOPOHOH MOHETHI
100 pa3 moapsa, HO S HAMIOMHIO: OIMH MaHC U3 yucaa ¢ 30-10 nuppamu. I'oBopst Apyrummn
ciaoBamu, Teopusi BepositHocTeil JIOKA3BIBAET, uro y Hac BMecto ncropuu - [IOVIOT.
C 3TuM yTBeps;KAeHMEeM COIJIacHbI M reHeTuku. Ho moka yuyéHble He OBJaJerOT TeopHei
BEPOSITHOCTEH M He HAY4YaTCd NMPUMEHATH €€ Ha NMPAaKTHKe, C HUMH CIOPHUTH B IOAO0OHBIX
BONPOCAX NMPOCTO Oecroae3HO.

Ha noBepxHocTH 3eMiIM COBepIIEHHO B Pa3HbIX MecTax HMeeTcsi 0ojiee COTHH
OTPOMHBIX BOPOHOK TMOYTH € HAeaTbHOIl OKPYKHOCTHIO. Bce oHU MosiBMIINCH B pe3yjbTaTe
OYEHD MOmHBIX B3pbIBOB, 0T KOTOPBIX 0]l KPATKOBPEMEHHBIM BO3/1eiiCTBHEM OIPOMHOM
TeMIepaTyphbl U JaBjeHusi omiaBuics rpyHrt. Ilogoonoe moriao npousoiitn TOJIBKO 1o
ABYM TNPHYHHAM: NPH NaJeHHUH METEOPUTOB M B pe3yibrare 00eBbIX yAapoB. OmHako
OCTATKOB METEOPUTOB B BOpPOHKaX HeT. OcTaércsi oHO: Mcnoab30BaHue opyxus. U ondars
Teopusi BeposiTHOcTeli KATEI'OPUYECKHU HE ITO3BOJISIET coraacutbesi ¢ Tak
Ha3bIBaeMoOM o¢uuUaIbLHONH UCTOpPHEil.

K Tomy ke, Mbl MMeeM psil NHCbMEHHBIX MCTOYHHUKOB, I/ie aBTOPbI, KUBIIHE
THICYM JIeT Ha3aj, NOAPOOHO, AeTAJbHO H JAOBOJBHO TOYHO ONHCHIBAIOT OWUTBBI B
APEeBHOCTH C MNpPHMeHeHHeM CTpamHoro opyxus. Ilo onmcaHui0 OHO WIEHTHYHO



COBPeMEHHBIM  BHJAAM  CPeACTB  YHMYTO:KeHHUsl, BKJIw4Yass sjgepHoe. CBoumu
XapakTepucTUKAMH, CHOCO0aMU MPUMEHEHHUs] U MOCJEeACTBUIMHU OT €ro HCIOJIb30BaHUS
opy:xue apesHoctdu COBEPIHIEHHO cxo:xe ¢ TeM, 4TO ObL10 B30pBaHO B XHpOCHMe H
Haracakmn.

HccnenoBarennu Takux HAXOAOK 3ajarorcsi Bompocamu: Kem m ¢ Kakoil 1e/ibio
HCMO0JIb30BAJIOCH B JIPEBHOCTH OpY:kHe MaccoBoro nopaxenusi? Ilouemy Tak TIATeJbHO
YHUYTO:KEHBI CJle/ibl APeBHUX HUBUIM3anuii? 1 He MOryT AaTh HA HUX OTBETbI, XOTS OHU
yaxe umerorcsi. Cymecrsyer OUEHD Baxxnas IPUYHNHA Toro, 4ro npoucxoaur Ha 3emuiie,
B TOM umucJie - B Hayke. OTBeThl Bbl HaligéTe naJee.

Haperocb, uro y Bac mocie NpPOYMTAHHOrO BO3HHMKJHM XOTSl Obl HeOOJbIIME
COMHEHHMS OTHOCHTEJIbHO NPABHJIBbHOCTH TAK HAa3bIBaeMbIX HAY4YHBIX B3riasiioB. MHorme
TallHbl ¢ JIETKOCTHI0O PACKPBIBAIOTCH, €CJH JyMaThb JOTMYHO, NOHNMATH TEOPHIO
BEPOSITHOCTEHl W ONMHPATHCS HA PpPeaJbHOCTh M CTATHCTHKY. A TOKa MHOTHe Tak
Ha3piBaeMble HayuyHble moJokeHus OUYEHDb HanomMuHawT cKa304HbIe HCTOPHM.
IIpencraBasiere, 50 MUITHAPAOB KOCMHUYECKHX TeJl MUJJIMOHBI 1 MIUJIJIMAPABI JIeT JeTAT B
Kocmoce TOJIBKO B y3k0M Anana3oHe KOJOCCAIbHBIX ckopocTeil! C HUMH NPAKTHYECKH
HHUYET' O e npoucxoautr OI'POMHOE koianuectBo Jjet, xotss EXKECEKYH/IHO y nux
Bcex m3-3a ocenaemoii mpiim HEM3BEJKHO wmensiercss M Bec, M pa3Mepbl, W Tak
Ha3bIBaeMble cWJIbI nputsxeHusi. Bouctuny, BEJIMKOE uyno! U y ncropukos 1o camoe,
BEJIMKOE uyno. Ho xo4uy HanmoMHUTB, YTO HAyKa - 3TO0, Npex/Ae BCero, peajbHOCTb,
€CTeCTBEHHOCTh U JIOTMYHOCTh, 2 He cka3dku o uyaecax! Hayunbie nmosoxenus HE moryt
NpoTHBOpPeYNTh peadbHocTH! Ecam B Tak Ha3biBaeMoOH HayKe CYIIeCTBYIOT TakHe
nporusopeuns, 10 y Hac y:xke HE nayka. IIporuBope4uBOCTH M OTCYTCTBHE JIOTMKH -
BEPHBIE npu3Haku JKeHayK!

I'naBa 3
Ckpbitas ot iogeit UCTUHHAS nayka 1aét orBeThbl HA BONPOCHI!

Ecan Bbl camu He 0TBETHJIM HA BONPOCHI, IOCTABJICHHbIC B MPEABIAYIIEH YaCcTH, TO
pazoepémcsa Bmecte. UTak, moyemMy OTCYTCTBYIOT HeENMOJABHM/KHbIe KOCMHYeCKHE 00BEKTHI?
IIpuunHa - cBepxynpyras 3¢upHas crpykrypa. IlpeacraBpTe, 4T0 00BEKT OCTAHOBHJICS.
YacroTa Ko/1e0aHUil y ero aTOMOB K0J10CCAIbHAsl. AMIJIMTY/AA BOJIH Toxke 6osbiuas. Yepes
KOPOTKOe BpeMsl HA MeCTe ero OCTAHOBKHM HACTYNHUT YCTAJI0CThb 3()HPHOro MaTepuasa, u3
koroporo oH cocrout MCKJIIOUUTEJIBHO BOJIHAMM. D¢upsl B HéM yTpaTsT
CBEPXYNPYrocTb M PACTAHYTCSI OT OIFPOMHOI0 KOJHMYECTBA KoJieOaHMH B COCTOSIHMH
CHJIBHOTO HATSI’KeHHMsl, BBI3BAHHOr0 OoJbwION amnuuTyaoii. M3meHuTcs 4acToTa
KOJIe0aHMS U JUIMHA BOJIH, HAPYLIATCH BCe CBSI3H, M BCKOpe 00bekT paspymurcsa. Cyas mo
BceMY, 3G UpbI B JaJIbHelilIeM BOCCTAHOBAT CBOU CBOICTBA, HO KOCMHYECKOI0 TeJia yiKe He
Oyaer.

3ameuy, uTo mnepensurawmuecs B Kocmoce cBeToBble W TMOJ00HBIE BOJIHBI
o0sagaT coBceM HeOoabmoN ammimTynoi. Ho ona o4ens Besmka y atomoB CostHuA U 'y
BOJIH, Haxojasiluuxcsi nmod/ju3octu ¢ HUM. Boabmasi ammiauryna y aromoB 3eMiM Uy
noxo0HbIX 00bekTOB. HO yike Ha cpaBHHTEJbHO He0OJLIIOM PACCTOSIHMU OT J1000ro
KOCMHYECKOI0 TeJIa y BceX HCXOAANINX BOJIH AMIINTY/Aa ObICTPO yMeHbIIAeTCH - T0KA3aHO
HA OCHOBe MHOTOYMCJICHHBIX H3MepeHMil Temmeparyp. Takmm o0pasom, cBepxymnpyroe
3(upHOEe NMPOCTPAHCTBO CBOEI0 CBEPXYNPYrocThio He AomyckaerT B KocMoce mosiBjieHus y
OMHOYHBIX BOJIH 00Jb1mIoN aMnauTyasl. U oHu, nepeABUTrasich ¢ OrPOMHON CKOpPOCTHIO, He
BBI3BIBAIOT YCTAJIOCTb 3()HPHOro MaTepuaa.



OTtuero Bce KOCMHYECKHE Teja ABHTAIOTCH TOJBKO € KOJOCCAJILHONH CKOPOCTHIO?
Ilo Toj¥i e mpuunHe. MHOrHe 00beKTHI UMEIOT G0JbIIKNE pa3Mepbl. CKOJIBKO e BpeMeHHU
OyayT coBepuIaTh BOJHOBOMH Mpouecc ¢ 001bII0I aMIIUTYA0H OTHU U Te Ke I(PUPBI BHYTPH
Coanna wim IOmmrepa, ecaium IlmaHeTsl CTaHYT ABHIaTbCA C MAJOH, cpefaHell WM ¢
OTHOCHUTEJIbHO 00161101 ckopocThi0? HanoMHo, uro nuamerp CoJiHua - 6osee 1 Muiiuona
392 ThIcAY KMJIOMETPOB. B 1aHHOM ciydae TOJBKO KOJ0CCATbHAsA CKOPOCTH M30aBJsfeT ero
OT ycTajgocTd 3(QUPHOro marepuana u paspymeHusi. Kak BuaumTe, OTBeThI NPOCTHI,
€CTeCTBEHHbI M JOTrH4Hbl. OT Y4éHbIX e 0TBeTOB Bbl He n0kIéTech, MOCKOJABKY Yy HUX
OTCYTCTBYeT Hay4yHOoe MHpoBo33peHue. Ha ocHoBe M3 mycToThbl (BakyymMa) HHM4Yero He
co3zamb - B OYKBAJIBHOM M B NEPEHOCHOM cMbicje. VI He oTBeTHIIL Ha OrpOMHOe
KOJIMYeCTBO BONPOCOB. J[a U Kak OTBETUTh HA HUX, ecd B ocHOBe Toro INOJJIOT' A, uTto
ceiiyac 30Bércat  Haykol, Jexur MHOXECTBO B310pHBIX MOJIOKEHHUH W
HEBO3MOKHbIX nporuBopeunii!

Haperocs, Bbl monmmaere, 4TO MOHM OTBeTBHI TaKMkKe CIYKAT HA0KA3aTeJbCTBOM
CylIeCTBOBAHUSI CBepXynpyroro 3¢upHoro nmpocrpancrsa. Emé pa3 moBTopro: oTBeThl Ha
NMOCTaBJIeHHbIe BOMPOCHI JOLKHBI HMCXOJMTh MCKJIIYHMTE]LHO M3 OCHOBBHI BcesieHHOIA.
HNmenHo e€ cBOHCTBOM [AWKTYeTCSI HEOOXOAUMOCTH [BM)KEHUS, NPUYEM TOJBKO €
KO0JIOCCAIbHOH CKOPOCTBHIO. JTO 00513aTeJIbHOE YCJI0BHE BEPHBIX OTBETOB ObLI0 O0YEBHIHO
emé IO xkonkperusanun marepuu. U npasuiabHabie otBeTsl HEBO3ZMOXKHO nars, ecin
ONMUpaThCs HA MOJIOKEHHe 0 CyleCTBOBAHMM BaKyymMa. B oCHOBe Bcex Hay4HBIX OIIHOOK,
HeOOBSICHUMBIX (paKTOB, BONMIOIIMX MPOTHBOPEYHiIl MeXKIy TeopHell H PeaJbHOCTBIO
JICKMT HeMOHUMAHHE YYEHBIMHU YCTPOHCTBA MUKPOMHPA U MUPO3JIaHHA, HX 3AKOHOB.

Oopamao Bame oco0oe BHMMaHHe: U3 YCTAaHOBJEHHOr0 JaBHO (paKTa, 4TO BCe
kocmuueckue teaa apurarcsa TOJBKO ¢ konoccanbhoii ckopoctsio 1 OTCYTCTBYIOT
HenoaBukHbie, ciaenyer HEOIMMPOBEPKUMO - umu ynpasjsier PASYM! Teopus
BepositHocTeii  JIOKA3BIBAET! Bce Bo3pakenna - ot ABCOJIIOTHOI'O eé
HenoHuMaHusi! BeposaTHocTh Apyroro mojoxenuss pasHa HYJIIO! K Ttomy ke, aTomHas
crpykrypa B CBEPXYIIPYI'OM Bcenennoii HE BosHukaer cama mo cebe, Tem Gosiee B
TaKOM KOJIMYecTBe, YTO Mbl HalawaaeM B okpy:xkawoiem mupe. Takue Boans JOJIKEH
co3natb KTO-TO, n Hukak nnave! CjienoBare/ibHO, M 31eCb Mbl IPUXOAUM K MOJTY4EeHHOMY
BbIBOAY: Tes1a MoryT nosiBiasitbess TOJIBKO yewimnsamu PAZYMA!

Bomnpochl mo 1aHHOMY HANpPaBJIeHHUIO He 33AI0TCS1 TaK Ha3bIBaeMbIMHM YYEHBIMH
elé U MOTOMY, YTO PYOUTH CyK (IIyCTh M MEPTBBIM, YPOAIUBBIil), HA KoTOpoM cuauT BCS
opuuManbHas HaAyKa, HUKTO He X04eT.

Kak HaJA0 NMPOBOAUTD ONBITHI

Ilpu cOMMKEeHMH KOCMHMYECKHUX TeJ YBeJMYMBAETCAd aMIUIMTyAa HX BoJaH. WU
HAYUHAKOT MEHATHCS CHIBI AaBjeHMsA 3¢upHOro mnpocrpancrpa. CienoBaTeJbHO, NPH
W3MEHEeHNH aMIUIMTYIbl BOJIH-ATOMOB Y 00b€KTOB U3MEHSITCS CHJIbI JAaBJICHUS M BeC HX Ha
3emJie, X0Ts MbI 3HaeM O CyHIECTBOBAHUM SIKOOBI OTKPHITOro JlomonocoBsim M.B. n A.
Jlapya3be 3axoHa coxpaHeHuss Beca. Ho oH siBiasieTcsi OIIMOKOH, MOCKOJbKY Y4YéHbIe
COBEPIIEHHO He MOHUMAJIM TOIZIa U He MOHMMAIKOT ceiivac, YTO TaKoe Macca U BeC, B 4ém
MEK1Y HUMM OTJIMYHe. A IBa HA3BAHHBIX YYEHBIX - HEBOJIbHbIE (PAJILCU(PUKATOPBI HAYKH.

dymaro, yuto Bam He coBcem sicHO, mo4yeMy Bec JII000ro o0beKTa Ha 3eMile NpH
H3MEHEHNH aMIUINTYAbl Y €ero BOJH-aTOMOB [0JKeH H3MeHUThcsl. Kak yke Hamu
YCTAHOBJIEHO, Y KOCMMYECKHUX TeJl NPH COJMMIKEeHUM YBeJMYHMBACTCH AMILIMTYAA UX BOJIH, U
HAYMHAKT MEHATHCS CUJIbI JaBJIeHUs 3(UPHOr0 MPOCTPAHCTBA. AHAJOTMYHAS KAPTHHA H C
marauToM. Ho miig Beex m i kaxaoro Bo BceesenHoih 3¢upbl M 3(upHbIE BOJHBI HE



HMEKT Beca, MOCKOJIbKY KaXKIbli 00beKT - 4acTh cpelbl (0T Heé Mbl HeoTAeaAuMbI). Jlis
3(MPHOro MPOCTPAHCTBA MbI He MOKeM OBbITh H He siBisieMcst Becom. C HamMu nJim 0e3 Hac
OHO BeCUT a0COJKTHO OJMHAKOBO, MOCKOJbLKY (IIOBTOPH) MBI BCe - caMo 3(upHOe
NMPOCTPAHCTBO M CylIeCTBYeM B HEéM BOJHOBbIMH mpouneccamu. Ha Bce Tena 3dupHoe
NMPOCTPAHCTBO MOKeT JHUIIb JABUTH € Pa3HO CHJIOI MO TeM WM MHBIM Npu4ynHaMm. Takum
o0pa3om, Bec — CcWJa JaBJieHHs] 3(PMPHOIr0 NPOCTPAHCTBA Ha Teno. Beca m TsiskecTH B
Hay4YHOM nonuMaHum u B Ilpmpoane Her. 3a HUMH Bcerja CTOMT HMCKJIIOYHUTEJBHO CHJIA
nasjaeHus 3¢upnoro npocrpancresa. B Kocmoce, kak Bbl 3Haete, Bec kak 0bl ucuedaer. Ho
B JeliCTBUTEJBLHOCTH HcYe3aeT He BeC (ero MpocTo HeT), 2 yMeHbIIaeTcs CHJIA JaBJIeHUs
3¢upHoro npocrpancrea. I KOCMOHABT OKa3bIBaeTCs B COCTOSIHMM HEBECOMOCTH (B CBOEM
ecTecTBe B CMbIcJe Beca - OH HuU4Yero He Becut). I[lopasmbinuisiiiTe Hag 3TUMH
HeNMPUBBIYHBIMH JJI5l HAC BellaMH, H BcKOpe Bbl HayYnTech MBICTUTH HAYYHO.

Jusi Hac cuiaa JgaBiieHUs 3(PHPHOro NPOCTPAHCTBA M Bec HAeHTHYHBL. Ho MbI
BBISICHHJIM, YTO NPH H3MEHEHHU KOJIHYECTBA MOCTYNAKIIUX B 00bEKT CBEPXMAJIbIX BOJIH
MEHAIOTCS CWJIbl [aBjJeHUsl. A CHJIBbI JAaBJeHMA = Bec (CHJIBI JaBJeHHMSA €CTh Bec).
CienoBarenbHo, MeHsieTcs M Bec. IloaTomy 3akoHa coxpanenus Beca B IIpupoae Her. 310
nokaspiBaercs PASHBIMMUM onbiTamu, 0 4ém Bbl nmpourére B 9-if riaBe. U cam ¢akr
norepu kocMoHaBTamu Tak Ha3biBaeMoro Beca CBUJIETEJIBCTBYET o ToM :ke.

HeBoabHasg omu0ka y4€HBIX € HeCylIeCTBYIOIIMM 3aKOHOM COXpaHeHHUsl Beca
3aKJII0YaeTCsl B MOJAMEHe 00IIero IMoJIoKeHHs YACTHBIM CJy4YaeM, T.e. W3-3a HapyllIeHHs
3JIeMEeHTApPHOM Jiornku. B3BemuBanue ONbITHBIX 00pPa3LoB, KAK IPABUJIO, IPOMCXOIAUT NPH
HOPMAJIbHOH (KOMHATHOI) TemmepaType 0e3 Kakoro-au0o Bo3aelicTBusA. B momo0HbIX
YCI0BHMAIX OOHAPYKUTh H3MEHEHHUs B Bece MPAKTHYEeCKH HeBO3MOKHO. Beb 1151 mosryyeHus
Takoro 3¢ dexra Heodoxoqumo USMEHEHUE amMmiuTyabl BOJIH-aTOMOB, YTO MPOUCXOIAUT
TOJILKO NPH HATPEBAHUHU WU NPH OXJIAXKICHHHU ONBITHOr0 00pa3ua, NpH AeiiCTBUM HA HEro
Pa3HBIMH CBepXMaJbIMM BOJHaMH... Jlid moHuManusa 3axkoHoB IIpuponst Bcerna (B
o0si3aTesibHOM nopsiike!) Hago yunTeiBaTh BECbH nunana3son Bo3eiicTBus, a He eJMHUYHBINH
cJy4aii, Kak MPOUCXOAUT A0 CUX MOp.

Jast co3naHMsA ONBITOB, Ile 00HAPY:KMBAETCSl HeM3BECTHOE /Il YYEHBIX SIBJICHUE
WIN J0Ka3bIBAaeTCA KaKasi-1M00 TeopHusi, TpedyeTcsl COeANHMTH MOHMMAaHUe PeaJbHOCTH C
eé oT4éTIMBBIM NpeAcTaBjeHueM. Tak YTO B TAKMX JeJiaX IJIABHOE - JIOTUKA U 00pa3Hoe
MbILLJIEHHe (MCXO0KY U3 Bceoduero u JU4Horo onnita). Kak Tonbko Bel cmoxere padoTath
TaK, i Bac HacTynuT TBopueckmii nepuoa. Iosromy padoraiiTe AByMs MOJTyIIAPUSIMEA
py3yma u mozra OJHOBPEMEHHO!

Kaprunsl Mupo3aanus

3a moTokM Jy4eil Mbl BOCIPMHUMAEM BOJIHBI, NepeABUTalONINecs B CBePXyNpyrux
3(PMPHBIX HUTSHX, KOTOPble HAXOAATCS HAa oAHOM MecTe. CBepxmaJiasi BOJIHA, MOJYYHB OT
HCTOYHMKA BHOpanuii uMnyJabc (MrHOBEHHOE pacKauyuBaHue), YBeJHMYHMBaeT CBOIO
AMILUINTYY M TOTYac nepeqaér KojeOaHusl coceAHUM HUTAM. Mmmnynabc MokeT IaTh W
AHAJIOTHYHAsI COCEAHSs BOJHA, M NOSIBUBIIMeCS] BOJHBI Apyroi jimHbl. Bcé B 3emHoil
cucTeMe IOJIy4aeT MOCTOsIHHbIe MMIYJabchbl OT 3emian M CoaHua. OHM - HCTOYHUKH
JKUBOTBOPSAIIUX CBEPXMAJIBIX BOJIH M OMoJiorHYeckux Tesd. BoJHbl moctynmalor u oT
APYrux KocMu4YeckHX 00bekToB. KonebGanue 3(pmpHON HMTH BbI3BIBAaeT aHAJOTHYHBIC
ABHKEHHSI y COCEJHUX Napa/lleJIbHBIX PsiAoB (CBepxy, CHU3Y, cOpaBa, cjeBa), T.e.
o0pa3yercl makeT BOJIH - 00béMHasi BUOpupyomasa ¢gopMa ¢ BOJHAMH Pa3HOH JIMHBI.
Ilo3TOMY coJIHeYHBbIe M Jpyrue BOJIHBI COJep:KaT B cefe He OJHY BOJIHY, a NMaKeT BOJIH.
IIporuBopevyuBoOe MoJI0KeHUE 0 (POTOHAX (MJIM KBAHTAX), YTO BeAYT ce0sl M KaK YaCTULIbL,
KAK BOJIHbI, BIIOJIHE 00bsicHUMO. OQ4YeHb Maiblii MO0 pa3MepaM 3(UPHBIIA NakeT BOJIH,
BHOPHPYSA € KOJI0CCATBHOIH CKOPOCTHIO, BUIAMTCH YacTHIeH, a MosiBJIeHre 3UPHONH BOJIHBI



U eé IBMKeHHEe eCTh BOJHOBON Ipolmecc, rae MecTo Ayanu3my Her. CaMo moBeieHHe Tak
Ha3bIBAEMBIX JIy4eil CBHAETEJbCTBYET 0 HAJTUYNU HENOABHKHON cBepXyNpyroi cpeasbl.

N3 3aBucuMoOCTH MeXAY JUVIMHOM BOJIHBI M e¢ HaMBBbICHICH aMILUIUTYI0# SIBCTBYeT
TeopeTHYeCKasi HEBO3MOKHOCTh CYIeCTBOBAHHMS TeX BBICOKHX TeMIIepaTyp, 4YTO SIKOOBI
uMerTcs B HeHTpe CoJIHIA M B aHAJOTHYHbIX o0bekTax. [logymaiite camu u nmoiimére, 4To
3(gupHasA HUTH He MOKET pacTAruBaThes 10 OeckoneuHoctu. /la m Beca B Ilpupone, kak
TaKOBOI'0, He cyliecTByeT. 3a c4éT Yero Oyaer co3xaBaThbesl OrpoMHoe AaBjieHue? Tak 4uro
HHM TOr0, HM JAPYIroro HeTr. A ecTb OYepeJHON MAaTeMATH4YECKHIl IOAJIOr, BbIAaBaeMblil 3a
Hayky. Bbl mpocro mnpeacraBbTe, kakoro I'MTTAHTCKOI'O pa3mepa O0KHBI ObITh
BOJIHbI-aTOMBI BHYTpH CoJIHIA, ec/iM NMPHU3HATH MCTHHOW 3a0iysKaeHHe 0 CBEPXBBICOKHX
TeMIepaTypax M JaBjaeHun!

ATOMOB, MOJIEKYJI, YJIEKTPOHOB, IPOTOHOB, MO3UTPOHOB U JAPYIrHUX YacTHIl HeT. 3a
HHUX NPHHUMAIOTCH 3(UpHbIEe NMaKeTHbIE BOJHBI, o0pa3yomme co0oii 00béMHbIE (OPMBI,
NMOoX0kHe (B 3aBHCHMOCTH OT AMIUIATYABI) Ha MIapbl MJIM Ha TaHAOOJIbHbIE MY
BCJICICTBHE OTPOMHOII ckopocTH BHOpamuii. Cocrosimiass M3 MHHMBIX YaCTHI-MOJEKYJI
TpéxMepHasi pemIéTyaTasi CTPYKTypa TBEPABIX TeJl, KOTOPYIO MOKHO BHJIETh HA PUCYHKAX B
yueOHHNKAX, 0 Gopme 0JM3KA K HCTHHE.

PaccMoTpuM KapTHHY, KOTOpPYI0 TNIPEBPAaTHO TMPEACTABJAIOT Y4éHbIe H3-3a
KOJIOCCAIBHOMH 4acTOThl 3(UPHBIX NaKeTHbIX BOJIH. Koraa ocHOBHasi BOJIHA HA4YHET
NMOJHNMATBLCSI BBEPX, OHA MOTAHET 32 c000ii mapajJiejbHble 3(pUpPHbIe HUTH, HAXOAAIIHECS
Mo/ Heil, B TOM 4YHcJie — CpaBa | cjeBa, I7e nonepednbie 3GUpPbI CTAHYT PACTATHBATHCA.
OaHOBpEeMEHHO OCHOBHAs d(HPHasi HUTh HAYHET MOJAHHMATH M BEpPXHHE NMapa/LleJbHbIC
pAABbI, BKJIIOYasi HaxoAsdlluMecs CIpaBa M CJeBa, HO 3/4eCh MepHeHANKYISPHO
pacnosioskeHHbIe 3GUPbI HAYHYT CKUMaThesl. U cBepxy, H CHM3Y OCHOBHAsA 3(pMPHasi BOJHA
CHaYaJIa MOJHUMeT 3a co00# Omkaiiinue K Heil psabl. B kpaiiHeM BepXHeM COCTOSTHHM OHA
NPUNOIHMMET BepXHHe 3(upHbIe PsAAbI B MOCIEIHIOW o4Yepedb U PACTAHET HeGOJblIoe
KOJIM4eCTBO MNonepedyHbIX 3(UPOB, M 3TH BOJHBI O0yayT kopoTkumu. Koraa ocHoBHOI
3(pupHBINA pAx MOHAET BHU3, TO KOPOTKHE BePXHHE BOJIHBI (IPMHUMAaeMble 32 3JICKTPOHBI)
OyAyT CJIeNOBATh 32 HUM BCEro Ha JAJIMHY X IONepeYHbIX 3(pUpoB. A 3aTeM, IOKa OCHOBHAS
BOJIHA cJlelyeT BHU3, OHHU NOHAYT BBepX. OCHOBHAs BOJIHA, NMPOAOJIKAS ABUKEHHE BHM3,
0CBOOOINT cJeAywomue 3(pupHbIe pAAbI, HaXoAsAIIecs Haa Helo. VI oHM TOXe HAYHYT
nogHUMaThcst BBepx. CiieoBaTeIbHO, 10 TOT0O MOMEHTA, KOT/1a OCHOBHASI BOJIHA OIyCTHTCS
BHH3, KOPOTKHE BOJIHBI COBEpLIAT KoJ1e0aHusi HeoqHOKpaTHO. Haxoasimmecs Mexx1y HUMH
W OCHOBHOIl BOJIHOH 3(HpHBIEe PsAAbI TaK/Ke COBepIIAT KOJe0aHMA, YHCJI0 KOTOPBIX Oyaer
MeHbIlle, HeKeJM B KpallHMX psaaax. IJTH, YCJIOBHO TOBOpS, CpeAWHHBIE BOJIHBI,
NPUHUMAIOTCS 32 HEMTPOHBI M NMpoYHe YacTHIbI. Bo3HNKaeT WLII03HsA, YTO BOKPYI aToMa
NMOCTOSIHHO BPAIAIOTCsi MHUMBIe djekTponbl. Ho Ha camom Jejie OHU He BpamalTcs, a
BHAATCH HAM Kak ObI OAHOBPeMEHHO BO BCeX TOYKaXx cepbl BOKPYr aToMa JIEKTPOHHBIM
o0sakom. Beapb yactora KoIe6aHHMIl AaTOMOB - MIJIJIMAPABI B CeKyHAy. YUem NInHHee BOJIHA,
TeM 0oJjiblllee KOJUYECTBO KOPOTKUX BOJIH NosBjAseTcd. UMeHHO MOTOMY, YTO BCé COCTOMT
U3 I(PUPHBIX BOJH, TaK Ha3bIBaeMble aTOMbl M BHMAATCS MYCTOTEJBIMH. A PperyJjsipHo
o0Hapy:kuMBaeMble Y4YEHBIMH SIKOObI HOBbIe MHKPOYACTHLBLI €CTh HHMYTO HHOE, Kak
3¢upHbIe BOJHbI PA3HOH NJIMHBI.

Y4éHble CUNTAIOT, YTO TAK Ha3bIBaeMble YacTHIbI ((POTOHBI) He MMelT Macebl. Ho
(ecqim MOAYMATh) OYEBHIHO: caMa MIes 00 OTCYTCTBHM MAacChl y 3JieMeHTa, 00J1aaiomero
pasMepamu (Ia’Ke CaMBIMH MaJIBIMH), €CTh HeJenocTh no cpoeii cyrn. BCAKHM >iement
HUMEET maccy. E€ ocHoBoii siBJsIIOTCA 3(UPBI.

CienoBatenbHO, Macca — KOJH4YeCTBO 3(HPHBIX BOJIH, cocTaBisiiomux Tejgo. Ho
3aHMMAaeMoe TeJOM NPOCTPAHCTBO KAaXKIbIH MHI MeHsieTcsl B 00béMe Ha OYeHb MATYI0
BeauunHy. [loaTomy Besikoe MrHOBeHHe Macca JI000ro 00beKTa COCTOUT U3 Pa3HOro Yucja
3¢pupos. Kaxxablii MUT MeHsleTCH B Tejle U YMCI0 MAJbIX 3(PMPHBIX BOJIH (HO He aTOMOB). A



y J1000ro »KHBOTO CyIIecTBAa BCSIKOe MIHOBeHHEe MEHsieTCd M Macca BCJeICTBHE
NMOCTOSTHHOT0 M3MEHEHHMs KOJMYeCTBAa €ro COCTABJMIOIIMX BOJH. Bec — cuia pamjenus
3()MPHOTr0 MPOCTPAHCTBA HA TeJ0, B KOTOPOM BCSAKHI MHI pa3HOe YHUCJIO0 CBEPXMAJIBIX
BOJIH. OHH BBI3BIBAIOT YBeJIHYECHHE WJIH YMEHbIICHHEe AMILNIMTYAbI 3(PMPHBIX BOJIH BO BCEM
MPOCTPAHCTBE, 3aHMMAaeMbIX TeJioM. U kaxablil MUT Bec JIIOOOr0 00beKTa MeHsIeTCs, HO Ha
0YeHb MAJIYI0 BeJIUYHNHY.

Jasi cBepxMajibIX BOJIH, BKJIOYasi CBeTOBbIe, OmMpeesieHHe Macchl OyAeT MHBIM.
Macca JKOBOM cBepxmaioii BoHBI - KoJaHuecTBO YGupoB, B Heé Bxogsmmx. Eé macca
ectb BesuunHa HEIIOCTOSHHASA! Ona 3aBUCHMT OT JJMHBI BOJHBI M eé
aMIIUTyabl. Jasa Hac macesl JIFOBOT'O Tesa u 3jieMeHTa (Zake CBepXMAasioro) B MoKoe
HE cymectByeT, nockoabky BCE ecTh Bupanus u 1Bu:kenue B HeloIBHAKHON dpupHoii
crpykrype. Mo:xkno rosoputs TOJIBKO o macce B mokoe OTHOCUTENbHO 3eMuu (Mau
nogo6Horo oobekTa) MCKJIIOUYUTEJIBHO B kakoii-To nepuoa (Kak npaBujio, KOpoTKuUi),
HO JIMIIb O TeX Bewiax, 4To HaxoasaTca Ha Ilnanere. Bee moso:kenuss u3 JaHHOro agsama
orHocstesi B IIOJTHOM mepe u Kk onHOMY aToMmy.

Jdasi nmonumanusi Mexanusma JIIOBOI'O B3aumopneiicTtBust (a OH Be3le OIMH)
He00X0AUMO pa3odpaThes JHUIIb ¢ MAJbIM YHCJIOM NMPOCTHIX Beuleil u siBaeHuii! Ilouru Bce
oHu Bam mu3BecTHbI: cBepxynpyrasi BceneHnHnas, cuia JgaBjieHusi 3QUPHOH CTPYKTYpBI,
NAaKeTHbIe BOJHBI (MMHU SIBJISIIOTCA M CBepXMaJjible BOJHbBI, BKIIOYAs CBeTOBbIC, H ATOMBI),
Macca U Bec, MOJIOKUTEIbHAs U OTPULIATeIbHAS. MHTep(epeHLnsl, KOJIOCCATbHAA YaCTOTA
kojeoanuss BCAKUX Boan (Mumapasl B cekyHay). Cieayer n00aBUTH ellé OIHY:
CHHXPOHU3AMA - CBOWCTBO 3¢upa, 3GUpHON CTPYKTYPHI, BOJH M MX 4acTeil (T.e. 0oJiee
MeJIKMX BOJIH B OCHOBHO# NaKeTHO! BOJIHE) NPUBOAUTHCH K eJMHOMY COBMECTHOMY PUTMY
U CIOCOOCTBOBATH CO3AHMI0 MOJIOKUTEJAbHOU MHTepdepennuun. Jrod6as uHTrepdepeH U
MOKeT MPOMCXOAUTh He TOJBKO ¢ OJHOW BOJIHOW M3 MaKeTHOH BOJHBI (He 0053aTEJBHO €
OCHOBHOJi), HO M ¢ ABYMS, H CO BCeMH BOJHAMH, KOTOpbIe BXOAAT B CaMyl0 00JIbIIYIO
BOJIHY. B mepBom ciiyyae MbI MMeeM MOHO HHTepdepeHHUI0, BO BTOPOM - MOJH
unTeppepenuno. Takum o6pa3om, ocHoBoii Mmexanusma JIIOBOI'O B3amMopaelicTBuUsA
sapasiercss THTEPOEPEHIUA! Huuero apyroro B Ilpupone HET! Cunxponusanms (s
HAC) NPOUCXOIUT MTHOBEHHO M3-32 KOJIOCCAIBbHOI YaCTOThI KOJIeOAHUS BOJIH.

Ecan Bel nogymaere, HCNOJIb3Ys Nepevyuc/JeHHbIE BelU U sIBJIEHHs, TO pa3odpaTbcs
¢ TaliHaMu MuUKpomMupa Bam He cocTtaBuTh Goabioro Tpyaa! lenaiite ceoe UMSI, noka y
Bac ectb UAEAJIBHAS BOSMOKHOCTD!

T'naBa 4

OcHOBa NOHUMAHHUS - JIOTHKA MbIIILJIEHUS U onopa Ha peajJlbHOCTDb

B cBoeii padore s onuparocy UCKIIOUYUTEJIBHO Ha snoruky, peajbHOCTb H
IKCIIEPUMEHThI, HO He HA MHEeHHUsI M TeOpHH, KOTOpPble MM NPOTHBOpeYaT. A B TOM, 4TO
cefiuac 30Bércsl ¢uzmnkoii, acrponomueii n xumueii, HEBO3MOKHbBIX nporusopeunii
NpeAoCcTaTOYHO. BBl caMu MOIJIM 3TO 3aMeTHThb, €CJIM BHUMATEIbHO YATATH NpedblTy i
martepuaj. s Toro, 4ro0bl pa3odparbcsl CO BCEMH CTPAHHOCTAMH, HE00X0JAMMA OCHOBA
JajJbHeHIIMX paccy:xaeHuil. B Heé BXoasiT: omopa Ha peajibHOCTb, T€OPUsSI BEPOATHOCTEM
(To4yHee, eé MOHMMAaHMe), JIOTHKA (M OINpeAeJéHHbIN YPOBEHb JOTHYECKOr0 MbILIJICHHSA),
cTpeMJyleHHe MOHATH MaTepHaJl U cocpefoTOo4YeHHOCTh Ha HéM. Hagerocs Ha Bac m xenaro
BaMm He yTpaTuTh HccienoBaTelbckuil umHTepec! Tem 0oJsiee, YTO MBI NMpHCTYyHaeM B
cJaeayonieil 4acTH K pacCMOTPEHNI0 TEOPHH, KOTOPas B KOPHe M3BPaTUJIa NMpeacTaBJIeHUs
Jioneil o peanbHocTH. IMenHo eé omposep:kenne JiexxuT B ocHoBe KOJIOCCAJIBHBIX
nepeMeH B KM3HU Ka:KI0r0 B3pOCJoro u pedéHka 3emJin.



B nponecce ureHust Bol y:ke MO3HAKOMHJIHCH ¢ PSAIOM CTPaHHOCTel. B nanbHelimem
K HMM J00aBaTcs HoBble. O HuXx Bbl moka He 3HaeTe, XOT OHM 3aTpParuBaioT
KN3HEHHBIE nnTepecsl kaxaoro us Hac - Ha 100%. Oanako ux co3gaHue co CTOPOHBI
BCEX amopeii 66110 HEBOJIBHBIM, HEYMbIIIJIEHHBIM.

Mbl uMeeM B HayKe CTpaHHOe moJioxkeHue. MMeercsi He/blid psii NPaKTHYeCKHX
HapalOTOK, HCCJAEAOBAHUH M JIKCIEPHMMEHTOB, YTO MPEACTABIAIT AeiiCTBUTEIbHO
KOJIOCCAJIBHYIO 3naunMocThb 1Jis1 Bcero 4eaoBedecTBa. OQHAKO ecTh Mperpaga Ha ux
NOSIBJICHUM B Hallleil *KNU3HU - TAK Ha3blBaeMasi HayKa. B To ke BpeMsi yuéHble He MOIYT
00bsicinTse MHOKECTBO cambix npoctbix siBienuii IIpupoanl. Ho oHH cTaHOBATCA
NMOHATHBIMH /Ia’ke IKOJbHUKAM MOCJe 03HAKOMJIEHHS ¢ TeM MATEPHAJIOM, YTO MOCTYKHJI
OCHOBOI1 (MHOT/Ia HEBOJILHO) VISl CO3aHUS YIIOMSIHYTBIX BbIllle HAPa0OTOK M ONbITOB. JlJIst
oco3HaHMA BamMM Ba)KHOCTH NMOKa OTBEPIrHYTBHIX HAYYHBIM MHPOM HANPABJICHHH Ha30BY
HECKOJbKO U3 HUX. B HuX BXxoadaT: 3¢ pexTuBHOE JieueHne paka, CIIN/{a, koponaBupyca u
Apyrux OoJie3Hel, KapAMHAJIBHO HOBbIe MCTOYHHKHM JHEPruH M e€¢ aKKyMyJIATOPBI
(BHAYUTEJIBHO NpeBoCXosIIue BCé, 4To HMeeTcs), annaparbl Ha
AHTUTPABUTALMOHHOM Tsre... [loqruépkuBar 0c000: peub UAET UMEHHO 00 HCCIeTOBAHNUSX,
KOTOpbIE y:Ke MPoBedeHb] ¢ MOJy4YeHHeM MOJI0KUTeIbLHBIX Pe3yabTaToB, a B psiie cJydyaeB
ObLIM co31aHbI padoTaromue npudopsl. Huske 1 pacckaky o HUX foJiee nogpooHo. YHacth u3
HMX [JIs1 YYEHBIX siBJsieTcs 3aragkoi, xorss oiu OYEHD npocrsl.

JddexTUBHOE TeueHUE paka, kopoHaBupyca, CIIN/1a n apyrux 6oJie3nei

Bbl momxubl oco3HaTh: 3a orcyrctBie HAYUHOI'O MHUPOBO33PEHMUS mbi
paciaunBaemcs Besge! M nmo camoii BBICOKOM nene! Jleuenme MHOrMX OGoJe3Heii
JeHCTBUTEJBLHO MOKET ObITh OBLICTPHIM H 3(P(PEeKTHBHBIM, €CJIU MOHMMATh, YTO BCE eCTh
BOJIHBI. PaccMoTpuM npoucxoasinee Ha NpUMepe paka.

Kak nosiBasiercss pak? IlocTosiHHAsi KOHUEHTPAUM$ PAKOBBIX KJIETOK B OJHOM
MecTe PaHO MJIM TO3AHO NPHBOAUT K TMOSABJIEHHUIO 3JI0KAYECTBEHHOH omyxouam. A
NMPOUCXOAUT ITO (B YHPOMIEHHOM BHJE) CjeayHIuM odpa3zom. KoHueHTpauus pakoBbIX
KJIETOK BeJéT K HUX PeryjsipHOMYy COINPMKOCHOBEHHMIO APYr C JAPYroM. A MMEHHO OHHM -
Jy4yliasi cpeia JJisi pocTa U Pa3MHOKEHHMs] BHPYCA, KOTOPbIH HAaXO0AMTCH NPAKTHYECKH B
Kaxa0i u3 Hux. Korna pakoBble Ki1eTKH BMecTe ¢ BHPYCOM 00pa3yIOT CIUIOIIHOM MacCHB, B
OIMH W3 TAKMX MOMEHTOB MX BO3HUKIIAS IUIOTHAS KOHIEHTPAIUSl BBI3LIBAET MACCOBYIO
NOJIOKUTEJbHYI0 HHTepdepeHunio. Bo3HuKaeT pakoBasi 01yX0J1b, KAK OPraHU3M-IIapa3uT ¢
NPUMHUTUBHBIM cTpoeHreM. HecnocoOHOCTh JIeYUTh PaK BO MHOIOM OOBICHAETCHA
HeBepHbIM moaxoaoM k Hemy, kak kK HACTHU uenoBeueckoro opranmsma. Xorss ENO
pakoBasi onyxoJib He saBjaseTcd. [logpoOHbie T0Ka3aTeNbCTBA NAPA3UTUHYECKON CYIIHOCTH
paka (He nepeJamIIerocsi oT YeJl0BeKa K 4eJ0BEKY, 2 BOSHMKAIONIEr0o B HEM) U3J105KeHbI Ha
MoéM caiite (Www.e-vd.site).

TakuM 00pa3oM, pak NMOSIBJIAETCS B pe3yJbTaTe MOJI0KUTEILHOH MHTepdepeHum,
a ero rJaBHOW OCHOBOiIi crTaHoBuMTcA BHpyc. CienoBaTeqlbHO, B BbICHIEH CTeneHU
3¢ ¢exTHBHOE HANIPaBJIeHNE B OHKOJIOTHM - BOJTHOBOE BO3/elicCTBHE KOHKPETHO HA OIYXO0JIb.
O4eBnaHo, 4T0 W mnporusB koponasupyca, CIIMJa m napyrux OoJiesHell ¢ 00JBIIOH
3¢ (peKTUBHOCTHIO CTAHET PadoTaTh Takoil MeTod. Beab Bcé ecTh BOJIHBI!

Beunblii ABHraTe) b BUANT KAKIBII U3 HAC €:KeTHEBHO!

Ilpuaumn ero pgeiicTBUA Ha0dw0aeTcsi B TAKOM NPHUPOAHOM SIBJEHMH, KakK
COJIHEYHasi KOPOHa - emé oJHA HeoObsicCHUMAs TailHa s y4énbix. Ha moBepxHocTH
CoJyHna Temnepartypa - 0K0J10 6 Thica4 rpagycos. OQHAKO pPacioJioiKeHHasi HA HEKOTOPOM


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

paccrosinuu or CoJIHIIa ero KOpPOHa HMMeeT TeMmmeparypy emé Oouabmie. Besge MbI
Ha0J110/1aeM TOJILKO OJHY 3AKOHOMEPHOCTh: YeM AaJIbIlie 0T HCTOYHHMKA TeNJia, TeM MeHbIIe
Temnepatypa. Ho He B ciyyae ¢ COJIHEYUHOIl KOPOHO# - 31ech BCé HA000poT. VI cHOBa MbI
CTATIKMBaeMcsl ¢ HHTepepeHnuei.

Ot noBepxHocTn CoJIHIA B OTPOMHOM KOJIMYECTBE MCXOASAT CBETOBbIE BOJIHbI. Y
HUX OIpOMHasi aMIUIMTyda. BoJHBI, CcTalKHBasCh, BCTYNAIOT B MOJOKHTEJbHYIO
uHTepdepenuuro. Ux aMmniautyaa emé 0osbiie pacTér, kak M TeMneparypa. Bece mponeccol
NPOMCXOAAT B [IBHKEHMH, Ha KoJOcCaJbHON ckopocTu. Ilo3ToMy moBbIIEHHAs!
TeMIlepaTypa U HA0/101aeTCsl HA HEKOTOPOM paccTosiHuU OT noBepxHoctu Connua. Huvero
ciaoxxkHoro! CoJiHeYHasi KOPOHA NOATBEpPXKAAeT HAJNYHEe CBepXynpyroro 3¢pHpHOro
NPOCTPAHCTBA M BOJHOBBIX IIpomeccoB B HEM. 3gecb MBI HMeeM IOSIBJEeHHe
JIOTOJIHMTEJILHO JHEPTrUU Kak Obl U3 HU4YEro (T.e. BeYHbIH JIBUraTe/Ib) - HCKJIIOYUTEIbHO
3a CYET MOJI0KUTEILHOM HHTepdepeHI M.

Ha 3emuie mpoo6pa3zomM Be4HOro ABUraTeNsl CJAY:KAT MOJHHU. OHU - HATJISIAHBIH
NpuMep CO3AAHHUS KOJIOCCAJbLHON JHePruy MOCPEACTBOM IOJIOKATEIBLHONH HHTep(depeHInH.
Temy, cBA3aHHYI0 ¢ BeYHbIM JABHraTejeM, sl 3aTPOHYJ U JJA TOro, 4Todbl Bel yBHaenaun
OYEHDb BaxkHoe HanpapjeHue. OHO NPUBEIET 4YeJOBEYECTBO K HOBBLIM HCTOYHHKAM
JHEPruM M K COBEPLIEHHO HMHBIM aKkyMmyJsitopam 3Hepruu. Ho onsitb mperpapgoii Ha ux
NOSIBJICHUM BBICTYNaeT TaK Ha3biBaeMasi HaykKa. XoTsl Yy (M3MKOB M XUMHKOB eCTh
BeJIUKOJIETTHAs] BO3MOKHOCTH CO3AaTh PSJ ONBITOB HA OCHOBe MHTep(epeHI U U cAeaaThb
ce0e uMs. DKCHEPUMEHTHI CTAHYT [ONOJHUTEIbHBIM JA0KA3aTEJbLCTBOM HAJTHYUS
cBepxynpyroii 3¢upHoii marepun. I B 10 ke Bpemsi oHu Oyayr umers OI'POMHOE
NPaKTHYECKOe 3HAYCHUE JIS PA3BUTHSA HAYKM M TEXHUMKHM. A MOKA y4éHble TOBOPAT, YTO
BeYHBIN ABATaTe/Ib He cylllecTBYeT. XO0Tsl OH B JTHEBHOE BpeMs Y HUX MepeJ ria3amMu!

N3 panee M3JI0:K€HHOT0 MATEPHATIA W MEXaHH3MA INOSIBJICHHUS COJHEYHOH KOPOHBI
CTAHOBHUTCSI MOHATHO: AKOObI (PYHAAMEHTAJbHBINH 3aKOH COXpaHEHHUs] JHepPruu - odman!
OnHOBpPEeMEHHO ¢ HHM YXOAMT B TNpouuioe emé meablii psaa 3a0ay:kaeHuil u3 Tak
Ha3bIlBaeMOW Hayku. Marepus, kak cymecTBylomasi ceiiuac BceseHHasi, T.e. Kak Bcsl
NPUTOIHAA JJIfl )KU3HU CYLIEeCTB 3(pupHAasi CTPYKTYpPAa, He MEHSIeTCsl, He YBeJIMYMBaeTCs U He
yMeHblaeTcsl. OaHako BO3MOKHBI M pocT Bcenennoii mo Eé kpaam B pe3yJibTarte
cosupamomeii fesareabsnoctu bora-TBopua, n 3amena M yacrtell CTPyKTYpbI. A 11 JIIoeH
MaTepusi MOABJISIETCH U pa3pylIaeTcs, ucuye3asi, IOCKOJbKY Mbl HMeeM [1eJI0 ¢ Heil B BUJe
BOJIHOBBIX 3(upHBIX npoueccoB. Ho B ocHoBHOM B0 BceesieHHoil MaTepus co3aaércs. XoTs B
JelCTBUTEJHLHOCTH MOSIBJSIIOTCH JIMIIb BOJHBI, Ilé MX OCHOBOH BBLICTYNAKT 3(UPHI,
KOTOpbIE U €CTh peajibHAs MaTepusl.

Kak co3gaBaTh MeXaHM3Mbl HA OCHOBE TaK Ha3bIBaeMoii AHTUTPaAaBUTAIIMH

IIpuMeHeHHe Tak HA3bIBaeMOW AHTMIPABHTALIMM HA IPAKTHKE PAcCMOTPUM Ha
onbiTe, KOTOPbIii ObLT mpoBeaéH ¢usuxkamu MI'Y um. JlomonocoBa. OHH mnomemanau
ONBITHBIN 00pa3el B KHUIKOCTHYIO CpeAy TaK, YTO0bI OH HAXOAWJICA B CPeHell YacTH U He
ONyCKAaJICl BHU3, H He MOJHUMAJICA BBeEPX, T.e. OKA3bIBAJICS B NMOJABEIICHHOM COCTOSTHHH.
3aTeM Ha ONbITHOE TeJI0 HAMpPAaBJIsJICH Ja3epHblil Jyd cHu3zy. U oHo onmyckanoch. IloTom
JIa3epHbIH JIyd HampapJsijicsi cBepxy. Teso moaHMMaaoch Ha moBepxHocTh. U caenanam
a0cypAHbI BBIBO/I: Ja3epHblii Jay4y npursarusaer. Ilo kpaiiHeil Mepe, B 3aMeTKe ObLIO TaK
HANKHCAHO. YYEHBIM [0 CHX IIOP He IOHSITHO, YTO NPOU30LLIO0 M KaKOil MeXaHM3M OHH
3a/ieficTBOBAJIM - M He MY/IPeHO ¢ uX ""Hay4YHbIM' MupoBo33penuem! Heo0xoammo nposecTn
AHAJIOTHYHBbIE IKCIMEPHMMEHTHI ¢ MATHUTOM M TNOTOKOM 3JeKTpPOHOB. Pe3yabrarnl OyayT
Takue xke. Bo Bcex mogo0HbBIX ciydasix Mbl HMeeM /1eJ10 ¢ HHTepdepeHunei.

N B ngaHHOM onbiTe, M B CHTYAalUH C HAYNIEKTPU30BAHHBLIMU IIAPHUKAMU,
NOJBEIIeHHBIMH Ha HHTAX, HaAMH Ha0aiofaeTcsi JelicTBHe [aBJEHHMS CBepXynpyroro



3¢pupHOro npocrpancrea. Mcnoun3ylores pasHble cBepXMaJible BOJHBI, HO MEXaHNU3M y HUX
onuH. OnHako WHTepdepeHUUs B NMepBOM cjydae (C IIAPUKaMM) OTpHUIATelbHas, BO
BTOPOM (C TeJOM B MOABEIIEHHOM COCTOSIHMH) - MoJgoxkuTeidbHass. Cyas mo Bcemy,
HCIIO0JIb30BaTh 3TOT NPOHEcC MbI CMOXKEM B OCHOBHOM TOJbLKO NIPH JABMKEHHUH IO
BEPTUKAJIN (BBEPX-BHHU3), MOCKOJIbKY I'OPU30HTAJIbHbIE NepeMelleHUs] BO3MOXKHBI JINIIb C
MaJI0ii CKOPOCTHIO (ec/IM He MIPUMEHSITh AONOJHUTEIbHbIe 00bIYHbIE IBUTaTe ). XO0THA 1J15
NMOJTHON KAPTHHBI HY’KHBI JaJIbHeHIINe HCCIeJ0BaHUs, JUIA KOTOPBIX IVIABHOI Nperpaaoi
sIBJIsETCSl TaK Ha3piBaeMasi Hayka. Ho, B J11000M ciyyae, HampaB/ieHue (OIIMOOYHO
Ha3biBaeMoOe aHTUIPABUTALMEN) IS 11€JI0T0 pAa oTpac/eil nepcneKTUBHOE U BBITOHOE.
N npakTHyeckue pe3yabTaThl 31eCh JOCTHUralOTCS OBICTPO, MOCKOJIbKY Mbl HMeeM /eJ0 C
NpocThIM AeiicTBUeM. [la Bl m caMu 3T0 MokeTe OLIEeHUTD!

OyeBHIHO (€CJIM HEMHOIO MOAYMATh), YTO rpaBUTAIIMOHHBIX BOJIH HE cymecTByer!
Bce cBepxmaJgblie BOJHBI B TOH WM WHOH CTeneHU BJIMSAIOT HA CHJY JaBjeHUsi 3GUPHOro
NMPOCTPAHCTBA HA J11000e TeJ10. ['0BOPA IPYyruMu cJIOBaMH, Bce OHH B COBOKYNHOCTH U €CTh
TaK Ha3bIBaeMble TPABHTAIMOHHBIC BOJIHBI.

s mosiBieHMsI y 4Ye0Be4YecTBA HAYYHOro MHpoBo33peHusi, Ajass OI'POMHBIX
NMOJIO’KUTEJBLHBIX MepeMeH B KU3HU KakK10ro B3pociaoro u pe6énka HY>KEH Bcero-naBcero
OJIUH skcnepument! B cienyromeii riase J1aHo ero onucaHue.

H3-3a orcyrcTBUST HAYYHOr0 MHPOBO33peHHMs (U3MKH M XUMHUKH Pa3iejsiiorT
okpykawomuii Mup Ha xkuBoii u HexkuBoii, Xotss BCE coctout u3 Boan. B pesyibrate y Hac
HMeeTcs JTUIb KAJIKoe Mogooue 0nopu3ukn u 6moxumMmuu. Mexay TeM, Kak pa3 B 3THX ABYX
HANPaBJICHUAX, 4 TaKKe B MeJMIUHe M OHMOJI0ruM y4éHble, KOTOpPbIe ONMUPAJMCH B CBOMX
HCC/IeI0BAHUAX HA MoJoxkenne: BCE ecTh BoIHBI - J06MIMCH ONpeIeIéHHBIX Pe3ybTaToB.
Hx morno 6biTe 'OPA3/1O Gonbiie, HO mMperpagoii BhICTyNaeT TaKk Ha3blBaeMasi HayKa.
Yike celiyac B MOBCEAHEBHOI 4YeJIOBeYeCKOH NMpaKTHKe HMEIOTCH BCe COCTABJISIONINE ISl
TOro, 4YTo0bl BOCCTAHABJIMBATHL W BbIPAIIMBATHL KOHEYHOCTH W opranbl. U Takux
OTCYTCTBYIOIIMX HampaBjeHuidi (ku3HeHHo HeoOxoqumbix) MHOKECTBO! U onHu
co3narcst BBICTPO, nmockonbKy y:ke mMeeTcsi He TOJIbKO Hay4Hasl, HO H MAaTePHAJIbHO-
TeXHU4ecKas 0a3a!

Bce MBI cTankuBaeMcs ¢ 3J1eKTpU4YecTBOM exkeqHeBHO. Ho naxxke ¢ HUM y4yéHble He
MOryT pa3o0parbces. Jlydmme cmenMaJMCThl MO 3JeKTpUYecTBY (cpeaM HUX M (GU3NKH)
3asIBJISIIOT, YTO MeXaHM3M JaHHOro siBieHusi aiasi Hux - TAMHA! M takux TaiiH B Tak
HazpiBaeMoil Hayke [IPEJTOCTATOYHO. UX cKpbIBalOT, 0 HUX YMAJYUBAKT M CO3JAKOT
HeJiemble TeOPHUH, KOTOpble onpoBeprawtcs Ilpmpomgoii. A BOT Ta cTpykTypa, 4ro BhbI
yBuaean Ha pucyHke paHee, BCE HeBosmoxnble mnporusopedusi JIEI'KO ycrpanser,
pemiasi 3a0AHO M HepasrajaHHble TaiiHbl. Hamxo Jumb 3Ty KapTUHY Halero
JIelicTBUTEJILHOro Mupa npeacTaB/siTh U ¢ Hel0 padoTaTh, B3sB 3a ocHoBy PEAJIBHOCTD,
a He MaTemaTH4yeckuii Mupok. Eciim Bbl mocnemmre, To y Bac mosiBATCA W OTKPBITHS, H
HU3BECTHOCTh. Belb ONBITOB, OCHOBAHHOW HA YKAa3aHHON [eiiCTBUTEJbHOCTH, MOKHO
nposecTd MHOKecTBO. [IpocTo Bam Heodoxonumo IIOPASMbBIIJIATD!

Kaxk usmenuts nosoxenue Poccun obicTpo!

Jdymaro, uro Bac He paayer Ta curyauusi, B KoTopoii Haxoautcs Poccus ceifuac.
IMono:xenue (He TOJBKO ¢ Poccueil, HO U BO BCEM MHMpe) MOKHO M3MEHMTh PAaJUKAJIBHO U
OYEHD O6bicTpo! U ajisi 3TOro He HYKHbI PeBOJIIOLUOHHBbIE, CHJOBbIe WJIH NOAO0HbBIE
neiicteus. Hago simms nogymars JIOI'MYHO, npoBecTH He(OJBLIIYI0 OPraHU3ANMOHHYIO
patoTy ¥ Mo MPUMHUOMIY AOMHHO 3allyCTHTh MEXaHM3M HOBBIX B3aHMOOTHOLIEHMI MexXTy
JIOABMM M rocyaapcrBamu. be3ycioBHo, Bce coBepuiaemble JeiicTBHA  OyayT
uckayuTeJbHo 3AKOHHDBI u coBepumienHo BE3OIIACHBI nasi awaeil. A mepBbIM
3BeHOM B 00JIbIION Heno4yke HeBeposATHBIX coObITHIl cTaHeT OJIUH 3xcnepumMenT! IT10 M



NnpuBedéT K KN3HeHHO HY:KHBIM 1A KAYKIOI'O yesoBeka mepeMeHaM, K TOJYy4eHHUIO
BCEMM awabsmu KOJIOCCAJIBHBIX nenHocteii. $SI BrojiHe MOHUMA0 CTPAHHOCTh MOEro
yTBepaeHuss U Bame HenoBepwe k u3no:keHHoMy. W siyymmii BapuaHT pa3o0parbes -
MPOJOJIKATD paccienosanne! Jlapaiite Bcé-Taku BhIsicHHM, Kakas BEJTMUAMIIAS
TailHA CKPBITA OT YeJIOBe4YecTBa U KeM!

Koro u3 peaabHbIX cymecTsB cuMBoJm3upyet codoii Chunkce?

H3BecTHbIl Bcem ChUHKC, KAK YCTAHOBJIEHO, ObLJI CO3/IaH PaHblIe, YeM NMUPaAMUIbI.
CaenoBarenibHo, Ads Joaeili B apeBHocTH oH saBjasiics OUEHD 3nauumbiM. Ho B
peajbHOCTH TAaKOr0 CyllecTBa, KAKHM MBI ero 3HaeMm, Ha 3emJie He ObL10. Ocraércs
npu3Hath, 4T0 CPuUHKC KOro-to cumpoauzupyer. Kakyio TaliHy OH CKpbIBaeT, H 4TO
CJYYMTCSl, KOoraa oHa craneT u3BectHa BceM? Haneroch, Bol momuute 3AI'AJIKY Chunkca
U HCTOPHIO, CBSI3aHHYIO ¢ Hell. Kakue peajbHble cOOBITHA HalIero Mpouuioro U Oyaymero
CBfI3aHBI C 3TOH 3araakoi, ¢ eé¢ mcropueii? KTo e Takoil orpoMHBIi, KPOBOKAXHBIN H
pasymublii ckpbiBaercs 3a Chpunkcom? OtTBerbl Ha Bonpocsi HUKAK HE CBSI3AHDI ¢
JAOMBICIAMH, 330TepUKOii, (PAaHTACTHKOW MM MOAOOHBIM BBIMbICIAOM. HCKIIOYNTEIBHO
HAIIA PeaAJIbHOCTH M JHIIL Hay4yHOoe MuUpoBo33peHue! U emé untepdepennusi. Umenno ona
- KJIOY k¥ TAMHE (n se Toabko K oxHoii). OUEHDb majeioch Ha Bamy Jormky
MBbIILIeHs !

B 310ii rnaBse 51 crpemunioch HacTponTh Bac Ha OCHOBHBIE ymMcTBeHHBIE ycHIINS.
OHM 1eiicTBUTEJbHO HYHBbI, YTO0OBI JOBECTH paccieloBaHue 10 KOHUA. U pedyb 0 cambIx
IJIABHBIX HEHHOCTAX, YKPaJeHHbIX Yy YesioBeyecTBa, noka HE muia!

I'naBa 5
PeanbHoe onpoBep:xeHHe TEOPUU OTHOCUTEIbHOCTH JHIITEHA

HauOonpmmii Bpex 4esioBedecTBY M HayKaM INpPHHeC]Ia TeOPUSI OTHOCHTEJLHOCTH
(kak oO0miasi, Tak W crnenmuajbHasi). E€ aBTop A. DWHIITEHH - IJIaBHbIA HEBOJIbHBIN
panscndukarop nayk. Jas BCEX HbiHe skuBymux Jogeii m aas BCEH naykn
yTBep:K/IeHHe TeOPHH OTHOCHTEJILHOCTH B KauecTBe HayuHoii crano CAMOM BOJIBIION
Tpareanei. JlokazatenbcTBa - qanee.

JoxkTpuHa DJiiHIUTeiiHAa onpoBepraercs IKCNEPUMEHTAMH U MPOCTHIMU pacyéTamu,
¢ KOTOpbIMHM pa30epyTc Aake KOJAbHUKHU. Ilpomry Mcmosib30BaTh CBO# JOrm4ecKui
anmapatr MbIIUIEHHS M ONHpaTbesd Ha peanbHocTh. IlpeacraBiasiite eé m ¢uznmyeckue
npoueccel B yme!



Curyanusi B HayKe ¢ TOYKH 3peHHs Pa3yMHOCTH

B nuMK moONyJISpHOCTH TEOPHMH OTHOCHUTEIbHOCTH MHOTHe Y4YéHble BepHJIH B
BO3MOKHOCTb CO31aHMS MalIMHbI BpeMeHu. U ceifuac BCTpeyaloTcsi rope-3HTY3MACTBI U3
(pM3MKOB M TEXHMKOB, KOTOpPble KOHCTPYHPYIOT MOA00HBIN arperart. /lymaro, Bam nonsitHo,
yro BPE/IOBASl BO3MOXHOCTH MYyTEIIECTBUSI BO BPEMEHHM HCXOJAMT M3 TEOPHUH
OTHOCUTEJBbHOCTH. /laBaiiTe mOCMOTPMM Ha CHUTyalMl0 B HayKe ¢ TOYKH 3peHHA
Pa3yMHOCTH. JTO Heo0XOAUMO CIeJaTh [Jisi TPe3BOro nmoHuManuss Bamu moJioskeHusi B
HayuyHbIX B3rjsigax. Kak Bbl oxapakrepusyere Takyw (aHTa3ul0, YTO B OTKPHITOM
Kocmoce MokHO nepeMelIaThCsl HA OTPOMHbIE PAcCTOSIHUA 0e3 pakeT, 0e3 ckagaHIpoOB, a B
pybamke u B Oprokax? Ckopee Bcero, Bbl ckaxere, 4TO0 NoA00HbIe BBICKA3bIBAHUS
XapakTepHbI JIUIIb JJIs1 MaJieHbKHuX AetTeii. He Tak au?

A ceiiuac nayunaiite nymats OCHOBATEJIBHO! Brl 3naere, uTo 3emJisi BMecTe €
HAMM IepeMelaeTcd B KOCMHYeCKOM mnpocTrpaHcrBe. Kakablii Mur Hameid Ku3HH
npoxoaui B PA3HbBIX Toukax Bcenennoii. U Bcesikoe (TONbKO mpeamnosaraemoe!)
nyTtemecTBiue B0 Bpemenu cBsizano (BCEI'JA m HEMHWHYEMO!) ¢ nmepemenieHuemM B
npoctpancTBe (B oTkpbiToM Kocmoce!) Ha orpomHble paccTosinusa. MecTo, rae Mbl ObLIH,
CKa’KeM, BCero 4ac Ha3ajJl, HaXOAUTCS OT HAC yxke Aajeko. Tam HH4Yero, kpome 3(pupHOro
npocTpancrea, HeT. IlodToMy Bce pa3sroBopnl 0 IMyTelIeCTBHH BO BPEMEHH, O MOJYYCHUHU
4ero-To u3 Oyayliero Wid u3 NpouLioro HeJb3si HA3BaTh JakKe HAYYHOH (haHTacTUKOI. UTO
3HAYNT NepeMecTHThHCA BO BpeMeHu? Takoe BooOpaxkaeMoe myTemiecTBHe MpeanoJiaraer
Haju4yue 3emMJiM €O BceMH eé oOMTATeJsIMH B CTPOr0 KOHKpPeTHOH Touke Bcesennoil -
coBceM He B Toil, rame ™Mbl HaxoauMcs ceiluac. Kaxk Bbl cebe mnpencraBisieTe
MaTepuagusanuio emé ognoro 3emuHoro Illapa co BceM 4YenoBeuyecTBOM M3 HHM4Yero Ha
MycTOM MecTe, B cBepxynpyroii crpykrype? Takoe Bo3mo:xkno UCKJIIIOUUTEJIBHO B
(anTazuax MaabIx geTeii!

Coekyjsinuss B BONpocaXx O BpeMeHH TMNPHHSJIA ¢ mnNojgauyn JMHIITeliHA
mmpokomacmTaéueiii 1 HE3JIOPOBBIH xapaktep. I103T0My 0 €ro cTOpOHHHKAX B AaHHO¥
TeMe CJI0KHO TOBOPHTb, 4YTO OHHM MNpHHAIe:kaT K Buay Homo sapiens - desoBek
pasymusblii! U 370 nmoso:keHue, B KOTOpoe oHU cTaBAT cedst CAMMU! Y nHac Toasko OJJHA
Bcenennas! JlokTpuHa JiiHIITeiliHA 0 MHOXKECTBe BCEJIEHHBIX - OYeBHIHEHIINI MOAJIOT B
npeacrapaenusax o peanbHocTu! Ho KTO cnocodcTrByer Takomy oomany BCAYECKMU yxe
croJietue? U noyemy yuyénbie He B cocTosiHuM pazodparbesi ¢ OUYEHD npocrsiMu Bemamu?

5 y:ke mucas 0 HeJOMYCTUMOCTH NMOJIMEHbI 00LIEro MOJI0KeHUsI YACTHBIM CJIy4aeM,
B TOM 4mciae B npumepe ¢ JlomonocoBsiM M.B. m A. JlaByaswe. IlomoOHas mpakThka
Ha3bpiBaeTcsl anbcndukanueii, XoTss NOBCEMECTHO OHA BbIAaéTcs 3a Hayky. IloBToprock:
cBepxMaJible BOJIHBbI, B TOM 4MCJIe CBETOBbIe, HCXOAsALINE OT JABHIaoLierocs odbekra, He
NMOJIY4al0T OT Hero yCKOpPeHUsl WM 3aMe/VIeHusl. A MPOUCXOAUT 3TO 1O MPOCTOi MpUYMHe:
Boambl asuraotcss B HEIIOJABUAKHOM >dupnoii cTpykrype u eto siBasiorcs. [loyromy
JEeMOHCTPALMSA ONBITOB € IBUTAKIIUMCH MCTOYHUKOM BOJIH M HENMOJABM:KHBIM MPHEMHUKOM
JJISl 10Ka3aTeJIbCTBA MHMMOI MCTHHHOCTH T€OPHUM OTHOCHUTEJBHOCTH €CTh MMEHHO TaKoW
YACTHBIN CJIy4aii, T.e. emé oquH npuMep noasiora B Hayke. Ha 3emiie Bo3MOXKHBI JIMIIB JBA
croco0a ONpoBepruyTh JOKTPUHY JHIITEHHA - U3MEPUTh CKOPOCTH CBETA HAa NPUEMHUKe,
kotTopblii IBUT'AETCSHA B ATMOC®EPE, n ucnoiab3oBaTh B ONBITaX MJIAHETHI.

PeanbHocTh ¥ ajabcupuKanms NpeacTaBJIeHU 0 Hel

Bpemsa — »3To mpouecc cyumecTBOBaHHs, M OH JJs Bcex Bo BceneHHoi
o0ecneyuBaercs kojedanusimu 3¢pupa. Konedanus :xe BE3/IE npoucxoasit To/1bK0 ceifuac.
Bpemsi — onocpenoBaHHasi BeJIMYUHA M He SIBJISETCS MaTepHaJbHOU cyOcranmueil. s
HATJIA/THOCTH CKa3aThb MOYKHO, YTO KaKIbIli MUT Bce 00beKThbl BceleHHOW HaxoaAaTcsl B
OJHOi W TOH Ke TOYKe YCJOBHOW NpPAMOi, B3ATOH 3a TeyeHue BpeMeHu. Ho TeueHus



BpeMeHH, KaK HeKOil MaTepHaJbHOIl BemH, He cymecrByer! HeT HMYero m HMKOro, 4YbH
KOJIe0aHMsl MPOUCXOAAAT B MPONULIOM WM B OyayuieMm. Beab mbl uMeem oany Bcesiennyio,
riae B Kaxaoil eé Touke MPOUCXOIAT KOJeOAHUS TOJIbKO CEMYAC! 1 TeopeTH4YeCcKu, U
(puzuyeckn cymecTBoBaHHe MeCT MPONULIOro M Oyaymiero (Kak u nojgy4eHue 4ero-iudo u3
npounioro u Oynymero) ABCYPJIHO!

Oana u3 THuNMYHLIX 000K BCEX y4éHbIX - MyTaHMIA ¢ MPUYUHON M CJIeICTBHEM.
Kak 3T0 mpoucxoaur, MO:KHO MOHSITH Ha NMpUMepe ''mapaaokca 4acoB', IKCIepUMEHTeE,
koropelii  OITPOBEPI" ommGounyro Teopuo oTHocuTeJbHOcTH. B 1971 roay aBa
amMepukanckux ¢usuka Xaiidese um KuTuMHr oTnpaBHIM 4YeTBEPO ATOMHBLIX YaCOB
€aMo0JIeTOM B KPYTrOcBeTHBIH mojeT. OmxHa mapa 4acoB — MO XOAYy BpalleHusl 3eMJHd, a
apyrasi - nporus Bpamenus. ITociie mosera BHISICHHIOCH, YTO B KajK10# Nape 4acoB BpeMs
HECKOJIbKO H3MEHHJIOCH II0 CPABHEHHIO € KOHTPOJIBHBIMH 4YacaMH, HaXOAAIIMMHUCH HA
3eMHOli MoBepXHOCTH. B 01HOM ciiydyae yachl 0 CPABHEHUIO ¢ KOHTPOJbLHBIMH CHIEIIMIIH, 2
B Apyrom orcraBaiau. OpHako mo Teopun oTHocuteabHocTh BCE YETBEPO wacos
JOJIKHBI OBIUIN OT KOHTPOJIBHBIX OTCTABATh.

JleteBmme mo xoay BpameHus 3eMJH 4Yachl CBOMMM 3(HPHBIMM BOJHAMH, M3
KOTOPBIX OHU COCTOAAT, CTOJKHYJHCH (BCJeAcTBHE 0oJiee JJIMHHOIO MyTH) ¢ HAKUOOJIbIIUM
KOJIMYeCTBOM CBEepPXMAJBIX 3(HUPHBIX BOJH, HCXOAAIINX H3 aTOMOB IPe0J0J1eBaeMOro
npocrpancrsea. Jlerepummne npoTuB BpalleHus IJIAHETHI Yachl NPe010seau 0oj1ee KOPOTKoe
paccTosiHde W CTOJKHYJIHCh C HAUMEHBIIMM YHCJIOM CBEepXMAJbIX 3(QUPHBIX BOJH
npocrpancTea. ClegoBaTesibHO, BO BceX TPEX ciaydasaX 4acToTa 3(HPHBIX BOJIH 4YacOB
ObLIa HECKOJIBKO pa3Hasi, IOCKOJIbKY B KAX/JA0#l nape 4acoB ObLIO pasjiMyue B KOJIUYeCTBe
uHTepdepennuii. 'oBops1 ApyruMu cja0BamMM, y KaxJA0i mapbl NpeaMeTOB BOJHbI-ATOMbI
copepmienHo OJIMHAKOBBIX 3s1emenTOB coBepmniii Heckoabko PAJHOE kosmvecTBO
Kkosebanmii. Ho B ka:kabIii MUT Bce OHH OBLTH B OJHOH M TOM JKe TOYKe YCJIOBHOW NMPSIMOH,
B34ITOM 3a JIMHUIO BpeMeHU. U aGcooTHO Beé BO BeeleHHOl HaXoaMI0Ch B TOIi ke TOUKe.
Ho, xak 00bI4HO, Y4éHble AJA BbIX0JAa M3 ILJIYNOHl cuUTyauuu ¢ ''mapagokcoM 4acoB'
NPUAYMAJTH O4YepeHOH MaTeMaTH4eCKHil B310p.

Be3ycsi0BHO, BpeMsi HU B OJJTHOM M3 TPEX cJIy4aeB He 3aMeJJIMJIOCh U He YCKOPHJIOCh.
Heo0xoqumo moHsaTh, 4yTo ABCOJIIOTHO BO BCEX Toukax BcesieHHO#W mnpoiecc
cymectBoBaHus (T.e. Bpemsi) BCEI'O u BCEX ecth kone6anust 3¢pupoB. I'oBopst Apyrumu
CJIOBAMM, OCHOBOIl A orcuéra Bpemenu sBJjsiercs BCS Bceenennasn, BCSA >¢pupnas
CTPYKTYypa. A OHa ojgHa s Bcero u Bcex! U pasHunbl B TaKk HAa3bIBA€MOM TeYeHUH
Bpemenn HET HUI'JIE! Ecim BpeMsi cyliecTBOBAHMSA /IBYX COBepPIIEHHO OJMHAKOBBIX IO
€OCTaBy TeJ OTJIMYAeTcsl 3HAYNTEJbHO, TO U3 JAHHOTO0 (paKTa He cjedyeT, YTO B KAKOM-TO
M3 HUX TeYeHHEe BPEMEHHM 3aMeJIMI0Ch MJIH YCKOPHJIOCh. B mogo0HOM ciryyae MOKHO
NpUiATH JUIIb K TAKOMY BBIBOAY: OJHO TeJ0 MOJYYHJI0 (0JbIIe MOJOKHUTEIbHBIX WM
OTpHULATEeJBHBIX HHTeppepenunii, a apyroe - mMenbme. Umenno MHTEPOEPEHIIUA
(mnpuumHal!), a He BpeMs, YCKOpsieT MJIM 3aMelJisieT MPOLECChl, I/ie UX YCKOpeHUue WU
3aMejJieHue - ciaeacTsue! J[pyroii npuunHoii siBJsieTcsl JHepPreTUKa Teja, T.e. aMILINTYAA H
CKOPOCTH KOJ1e0aHUs ero cOCTABJISIOMMX 3PUPHBIX BoIH. CleoBaTe/IbHO, U3MEHsSIeTCsl He
BpeMsi, a KOJIU4YecTBO HHTepdepeHIuii, aMIUINTYAa H CKOPOCTh KoJieOaHusl BOJIH. Bpems -
He maTepuaibHas cyOcranuus, 1 oHo HU I[TPU KAKUX ycaosusax Huyero HE nBuraer, Hu
k 4yemy HE mnpuxacaerca, HE tpancdopmupyercss, HE npeBpamaercs B OpenoBblii
TOHHeJb WJIM B MOJOOHYI0 IiiynocTb. Bpemsi Bo BcesieHHOI He MoOKeT yCKOPATHCA WM
3aMeIAThCsl. B cuiy onpenenéHHbIX (Cy0beKTHBHBIX) IPUYUH MbI OLIyIIaeM Kak Obl ero
yckopeHnue uiaM 3amenjenue. Ho B 1elCTBUTEILHOCTH HUYEr0 MoJ00HOr0 He MPOUCXOIUT.
ITO0 HCKJIIOYHTETbHO HAIM BeYaTJIeHusl.

CkopocTh KHU3HEHHBIX NpoueccoB y bora mMoxer nmpeBocxoanTh CKOPOCTH HAIMX
NMpoueccoB B JeCATKH U B COTHU pa3. OaHako 3To He 3HA4YMT, uTo Co3aatenb Bcenennoi
JKHUBET B KAKOM-TO JIPYrOM BpeMeHH, KOTOpoe AJIf Hac fABJseTcs OyAylmuM Ui HPOILIbIM.



¥ nac ¢ Hum pa3nuna Juimb B CKOPOCTH KU3HEHHBIX MPOLECcCOB (MMEHHO OHHM OLYLIAITCS
BCEMH, KaK TeueHue BpeMenn). Ho kaxaplii mur bor BMecTe ¢ HAMH HAXOAUTCA B OJHON U
TOH e TO4YKe YCJOBHOW NpPAMOi, 4YTO NpPUMHHMAaeTcd 3a TedeHHe BpemMeHH. TBopely
BcesieHHOIT He MOXKkeT 0Ka3aThCsl B HalleM NMPOILIOM WiH OyaymeM. OH TOJIbKO AeiicTByeT
U MbIcauT B 10 niam B 100 pa3 ObicTpee, 4YeM Mbl.

Bpems He mepenJieTaercsi 4 He CXJIONBIBAETCH € MPOCTPAHCTBOM, MOCKOJBKY OHO -
HE martepuajibHas Belllb, a OTHOCHTEJIbHOe MOHATHE, XOTS1 Y CTOPOHHUKOB JifHIITeliHA
COBEPHIEHHO unoe npexncrasiaenne. U3 3toro HEOITPOBEP KUMO caenyer, 4To OHU
COBCEM He pa30oupalorcss B OTHOCUTEJIbHbIX NMOHATHAX! MBI yiKe CTAJKHUBAJIUCH € ITUM
paHee, KOraa pa3oupaauch ¢ BOJIHAMH (C BOJTHOBBIMH NpoLeccamu).

Bam He ka:xkercs, yTo Mbl uMeeMm aeq0 co CBEPXCTPAHHOCTBIO? Ilouemy
Teopusi oTHocuTedabHOCTH cMmorjda BOOBIIE mnosButhesi B Hayke? OTuero Takoe
oueBuanoe HEJIOPABYMEHME 10 cux mop He onpoBeprHyTo? UTo MM KTO CTOMT 3a
Taknumu ctpaiHbiMu BPEJJOHOCHBIMMU co0biTusiMu?

(0] H806XOI[I/IMOCTI/I YTOYHHUTL CKOPOCTH CBEPXMAJIBIX BOJIH pasﬂoﬁ Z[.]'II/IHI)I!

Cyas nmo Bcemy, AJMUHA, aMIUIMTYJa W 4YacTOTa CBEPXMAJbIX BOJH SABJIAIOTCS
B3aMMO03aBUCMMBbIMU BejunduHamu. Ho 1o takoii crenenu? Eciam ciegoBath JIOTHKe, TO
Ou3koii K a0co/I0THOI B3aumo3zaBucumMocTH. OO0 3TOoM, B omnpeaejJéHHOH Mepe,
CBHU/IETEJIbCTBYIOT CBETOBbIE BOJHBI. OHM, KAK H3BECTHO, BKJIIOYAIOT B ce0s1 BOJIHBI Pa3HOM
JJIMHBI M TIPEACTABJIAIOT c000i 3(pupHbIe NaKeTHbIE BOJHBLI. U Bce BOJIHBI pa3HOl AJTUHBI B
OJJHOM TAKOM CBETOBOM nakere (B 0qHOi o0weil BoiHe) nepeasurarrcss ¢ ABCOJIOTHO
0IMHAKOBOI ckopoctblo. Bpome 0b1 Tak. Ho, ¢ apyroii cropoHbl, y Hac uMeeTcs
HACTOPAKMBAOIMI (AaKT: MAOCTATOYHO [JaBHO ObLT BHIOpaH (BO3MOKHO, NAJIEKO He
cJIy4aiiHo!) B M3MEpPEeHMH CBETOBOH CKOPOCTH HEKMIl eAWHBIA 3TaJOH. JTO ObLIO CAETAHO
HEBOJIbHO, HO, BIIOJIHE BEPOATHO, M JUIA TOI0, 4YTo0bl He ONPOBEPrHYTH TEOPHIO
oTHocuTeabHOCTUH. IloBTOpsilO, Takoe mpoucxonut HE mo Bune miogeii! IloaTomy Ham
ciaenyer 3aech pazooparbes IIOJTHOCTDBIO! Xots B 1aHHOM Bompoce st MOTY OIIMOaThes!

Hyxup1 JIENCTBUTEJIBHO nocToBepHBbIe CBeleHHSI 0 TPOBOAHMBIX 3aMepax
CKOPOCTH JIa3epHBIX Jyd4eil pasHoro nsera. /lomyckai0 BO3MOKHOCTH CYLIeCTBOBAHHUS
Takoil pasHuubl 10 2,5 mMeTpoB B cekyHay. IlosicHo, 0TKyAa B3sjach npeamnoJaraeMasi
pasHuna. Ceiiuac CKopocTh cBeTa ompeaejleHa Kak 299792458 merpoB B cexkyHay. Ho
MHOIHe Y4éHble cUMTAIOT eé paBHOi 299792458+1,2 meTpa B cekyHay. BroJiHe BeposiTHO,
YTO JaHHAsl CUTYallsl BO3HMKAaeT MMEHHO M3-3a JIa3epHBIX Jydeii pa3Horo usera. [loaTtomy
HeoOXoAuMBbI JKcnepuMeHTBl ¢ TakumMu Jydamu B COBEPIHIEHHO oanmHakoBBIX
yciaoBusix. [Ipuuém, B onbiTe HAA0 UCMOJbB30BATHL He MeHee 3-X Jia3epPHbIX Jydyel pa3HOro
uBera. Jlydmie, ecim B 3TOM JKcIepuMeHTe OyAyT 3aJeiicTBOBAHbI camMble JJIMHHBbIE U
caMble KOPOTKHe BOJIHbI. B MpoBeaeHNN onbITa Hy’KHA 00JILIIAS TOYHOCTH U3MEPEHHS - 10
0,1-0,3 meTpa B cekyHay. BrmosiHe BeposITHO, YTO CKOPOCTh CBePXMAJIbIX BOJH HECKOJIBKO
pa3jiMyaeTcsl U B 3aBHCUMOCTH OT TeMIIePaTypPhI cpe/ibl.

Teopusi otHocuTeabHocTu JIEI'KO onposepraercs!

Oxkpy:xHocTh 3emim - okoJio 40000 kuaomerpos. CienoBaTeqbHO, HANGOIbIIAS
CKOPOCTH BpalieHusi Touyek mosepxHoctu 3emHoro Illapa rme-to 463 merpa B cexkyHuy.
HaunmeHnblasi Takasi CKOpocTh B ABYX Toukax Ilianersl (Ha moswocax) - Houb. IIpoBeném
MbIcJIeHHO 0T CoJiHIa K 3emile KacaTeJbHYI NPSAMYI0 K TOYKe, Y KOTOpoii HanGo/abuas
ckopocTh Bpamenns. OHa Bpamaercd no HanpapieHuio Kk Coanny. 3adgukcupyeM TOYKy
KacaHusl Ha noBepxHocTu Hamed Ilianerbl. KakoBa CKOpPOCTh COJTHEYHOrO Jiy4ya HA 3TOM



NPsIMOiIl 10 OTHOIIEHHIO K TOYKe NMpocTpaHcTBa A, koropas HE Bpamaercsi BMecte ¢
Hameii IlnaHeToi, U MO OTHOIIEHHIO K TOYKe 3eMHOIl moBepxHocTtu B? Jlymalo, yto Bcé
ouyeBuaHO. Ilo oTHOmIeHNI0 K Touke mpocTtpaHcTBa - 300000000 MeTPOB B CeKyHAY, a MO
OTHOLIEHHIO K TOoYKe nopepxHocTu 3emin - 300000463 merpa B cekynay. Bo3paxkaommm
NPOTUB BTOPOH HM(PHI NPUAETCS NPUHTH K BbBIBOAY, YTO 3eMiisd He Bpamaercs. 51 B3su1
OKPYIJIEHHYIO CKOPOCTH CBeTa /Il ICHOCTH U NMPOCTOTHI pac4yéToB.

Coaneqnblil avd ;L\- TOHYEA KOCMAY9eCKOTO NPpOCTPAaHCTEA

B T OBEPXHOCTIH Jeram

Ho B peanbHocTH BCEé HecK0JIbKO Mo-uHOMY. Jlyu cBeta or CosHna 10 arMocgepsl
3eMuiu aBMraercsi Mo OTHOIeHHI0 K Touke B co ckopocrhio 300000463 mMeTpa B cekyHay.
OnHaxo B aTMoc(epe ero cKOpocTh u3-3a cHoca MmeHsiercst M craHoButcs 300000000 meTpos
B cekyHay. U 3To He mapagoxc, a 00b14HOe siBaeHue IIpupoasl.

Ewé pa3 npenynpexaaw o0 HEJOITYCTUMOCTHU HeB03MO:KHBIX NPOTHBOPEYHii
B ujaesX, Teopusix U JokazareabcTBax. He wmoryr Teopum, ¢opmMyabl H pacuérsl
NMPOTHBOPEYMTH peadbHOCTH! IT0 akcuoma! OHa He TpedyeT 10Ka3aTeJdbCTB, MOCKOJIbKY
OeccrniopHa, 0OYeBHAHA M MpocTa!

Ecan y Hac B Touke B HaxoquTcsa Ha0a0gaTe b, TO CBETOBAas BOJIHA 110 OTHOLICHUIO
K Hemy uMeeT ckopocth B 300000463 meTpa B cekyHAY (HO JMIIbL HNPH JBM:KEHHU B
Kocmoce, a He B aTMocdepe). ITO 04eBHAHO, TAK KAK OH CTOMT Ha Bpamjamouieiics 3eMHOH
nosepxHocTu. Ho ¢uszukn, acrponombl u xumukun YBEJKJEHBI, uto B ToM M apyrom
cayyae (moguépkuBarww OCOBO: He B TOoukax A m B, a mo OTHOHIEHUIO k
3a¢pukcupoBannoii HEIIOJABHUKHO otHocutenbHo 3emun Touke A u mo OTHOIEHWIO
k JIBUTAIOIIEMCS Touke B) ckopocth ona - 300000000 meTpor B cexyHnay. M Haamune
HEBO3MOKHOI'0 MPOTUBOPEYHsl MX He CMYLIAET, OCKOJILKY ISl HUX PeajJlbHOCTh - HUYTO, a
Teopuu u (opMYJIbI - BCE! A 0JHO W3 IJIABHBIX MOJIOKEHHH TEOPUH OTHOCHTEJIbHOCTH
IJACHT: CKOPOCTh CBeTa OCTaéTcsl HeW3MEHHOH (KOHCTAHTOM) [Jisi BcexX Tead M
Ha0JII01aTeJIeil, He3aBUCMMO OT MX CKOPOCTH N0 OTHOLIEHHI0 K MCTOYHHUKY cBeTa. ['oBops
APYTUMH cJI0BaMH, (PM3UKH, aCTPOHOMBI M XMMHUKH B HalleM NpuMmepe OyayT, Mo CyTH,
YTBepKAaTh, 4YTO0 3eMJisi He Bpamaercsd. XOTH PpeajbHOCTb M TPOCTbIe PacUYEThI
JOKA3BIBAIOT, uTo 1aHHO€e MOJI0KeHUue DifHIITeHHA - o0MaH!

[poaokuM JIOTHYECKYI0 LEeNOYKY HA4YaThIX /I0Ka3aTeJbCTB MNPOCTBHIX HCTHH.
Paccrosnue or Coanua 1m0 3emiau okxoiao 150000000 xkuiaomerpoB. Bpems moséra
COJTHeYHOH BOJHBI 10 Hac rae-1o 500 cexkyna. U mycTh oHa IBHraeTcs 1o Toil KacaTeJbHOM
NPSIMO, KOTOPYI0 #1 B35 I pacuyétroB. Touka kacanus A - Ha4yaJl0 paccBeTa B Heil.
IIpomon:xum Hanly KacaTeJbHYIO NPSMYIO H OTJIOKMM Ha Hell OT TOUKM KACAHHSI OTPe30K
AD. Ero nimnHa - TO paccrosinve, 4YTO NMPOXOAMT To4YKa 3eMHoH moBepxHoctu C 3a 500
CeKyH/I 10 NMOsIBJIeHUs] B Hell MepBoOro Jiy4a paccBeTa W3 Hallero mpuMepa (a0 TOYKH A).
Mbic/IeHHO COeTUHUM KOHell OTJIO3KEHHOT0 0Tpe3Ka KacaTebHoil npaMoii (Touky D) ¢ Toi
Toukoii (C) moBepxnoctu 3emHoro Llapa, xoropas 4yepe3 500 cekyHI TOCTUTHET TOYKHU
KACaHWs M B Heil MOSABUTCS MePBbIi COMHEYHBIH Jy4. JlomycTHM, ABe yKa3aHHBIX TOYkH C



u D coexunens! Hepa3pbeiBHO. Toraa mo mepe BpameHusi 3eMJHM OHM COBNAAYT B TOYKe
KacaHus A.

C Kakoii CKOpPOCTHI0O COJIHEYHBbI JIyd [JABUraerci IO OTHOLIEHHI0 K
NepeABUTraloIIeiicsi TOYKe Ha OTpe3Ke KacaTeJbHOW mnpsiMoii? Opno3znauno, 300000463
MeTpa B cekyHay! /laHHasi TOUKa - He Urpa BooOpa:xxenusi. Ha eé mecte BnosiHe MoskeT ObITh
MeTeoput. ['oBopsl ApyrumMm cj0BaMH, y Hac uMmeercs JEUCTBUTEJBHOE npuxenue
COJIHEYHOT0 JIy4a K pealbHOMY MAaTepHAJILHOMY 00beKTYy (B JaHHOM cJy4ae K MeTEOPHUTY)
co ckopoctbio 300000463 merpa B cexkynay. U takux touek (PEAJIBHBIX kocmuyeckux
00beKTOB) BO BceesieHHOI - Beqtukoe MHO:KecTBO! B HamieM ciiyyae CKOPOCTh COJIHEYHOI'O
Jiyya MO OTHOIIEHHI0 K MeTeOpHUTY NPH BXOXKIEHMH B aTMocdepy cTaHeT MeHAThCH B
3aBHCHMOCTH OT IJIOTHOCTH ¢ BEPXHHX CJI0EB.

F

e

Camoe npocToe 1 yoeauTeJbHOE 10KA3aTEIbCTBO

Bo3bmMém OykBaibHO psitoM ¢ moBepxHocTbI0 CosHma Touky F, or koropoii
COJIHEYHBIH JIY4 A0 TOUKH A npoxoauT 3a 500 cexkyna. CoiHeuHasi BOJIHA, npoias Touky F,
nocTurHer B Touke kacanusa (A) OJHOBPEMEHHO u touek C u D. 51 noguépkuBalo, 4To
Yy Hac 2 TUNAa 00bEKTOB - OAUH HEMOABHKHbI OTHOCUTEIbHO 3eMJIN (TOUYKA KACAHMS) U ABA
apuraomuxes (C u D). C - nadioaarenns Ha Bpamawuieiicss nopepxHoctu 3emuu, u D -
Jeramuii Meteoputr. U Bce pacuérnl 31ecs Mbl aeqaeMm OTHOCHUTEJIBHO conneuyHoi
BOJIHBI, MOCKOJIBKY CIIOP MAET MMEHHO 0 CKOpPOCTH cBeTa. /L1 eé onpeneneHus He0OX0AUMO
3HATh MPOX0AUMOE BOJIHON paccTosiHue. B Hamem npumepe BpeMsl 0TCYETA U HAYAJIO IIYTH
COJIHEYHOH BOJIHBI - MOMEHT IPOXOXKIeHHA el Touku F. B 3T0T MHr TO4Yka KacaHus
HaxoauTcs oT Heé Ha paccrosiHnu FA, a Touxkn C u D - Ha paccrossauu FD. [lna ay4diero
NMOHHMAHHUS M NMPOCTOTHI 1 00beIUHNT NMYTH, NpeoaoeBaeMble ToukaMu C u D, Tak kak
AD=AC. Paccrosinue FA menbie, yemM FD. OueBuaHo, 4To /sl onpeaesieHusi CKOPOCTH
coaneunoid BoJaHBI I10 OTHOIEHMWIO K HenmoaABH:KHOI OTHOCHTEJILHO 3eMJIM TOUYKke A
Mbl OepéM myTh paBHblii FA. A pas Ttoduek C m D (t.e. IIO OTHOIIEHHUIO x
Ha0Jo1aTe 110 Ha Bpamawmeiicst mopepxuoctu 3emun u [10 OTHOIMEHUIO k aersimemy
meTeoputy) - myTb FD. Ho ckopocTh cBera, kak npunsaro, ectb IHOCTOSIHHAS
BeauunHa. CjieoBaTelbHO, COJIHEYHAasi BOJHA B JaHHOM cJjy4dae (M0 oOIIeNpPHHATHIM
kanonam!) HE moxer npeonosiers 2 PASHBIX paccrosinus 3a OJJHO U TO KE Bpems!
Ho PEAJIBHO ona kak Obl mnpeomoJieBaeT, MOCKOJbKY OpaTh ISl pacyeToB Halo
OBA3ATEJIBHO wnmenno 2 PA3HBIX paccrosnusst - FA u FD! A npoumcxogur 310
nckmounteasno M3-3A CYIHIECTBYIOUIEN B PEAJIBHOM MHWPE PA3HUIIBI B
CKOPOCTH CBeTa B TOM H JAPYyrom ciy4ae. beccnmopHo, ckopocTh cosiHedHoil BouHbI I1O
OTHOUWEHMIO k HenmoaABU:KHO# 0THOCHTEJIbHO 3emin Touku A paBHa 300000000 meTpos
B cexyHny, a IIO OTHOHLIEHUIO xk Hal0aoparTeqi0 Ha Bpamampmeiicas 3eMHOM
nogepxnocty u [0 OTHOHIEHUIO x sersamemy mereopury - 300000463 merpa B



cexynny! Ecim e npusnats 3ror OUEBUIHBIN u JIOKABAHHBIM ¢akt, a cunrath
CKOPOCTh CBeTa KOHCTaHTO, TO MbI B o4depenHoil pa3 moayunm HEBO3MOKHOE
nporuBopeuue. U oHo 3a/10:keHO0 B caMoii BPEJIOBOM TeOpUH OTHOCHUTEJbHOCTH. ONATH
peanbHOcTh M npocThie pacuyéTbl JJOKA3BIBAIOT riaynmocts JOKTPHHBI JHHINTEHA.

Eé cTopoHHUKOB mpoury He 00M:KaThbCS - 1 Ha3bIBAI0 Bellld CBOMMHM MMeHamMu. Bam
cjeayeT ONMUPATHCSA HA JIOTHKY U PeaJIbHOCTh, 2 He UTHOPUPOBAThH nX. TeM 0oJiee u Bol (kak
u Bce Joau) nonecan KOJIOCCAJIBHBIE norepu. O Hux BaM Hu4Yero He M3BECTHO.
IToaTOMYy 1J1st MOHUMAaHHS CHTYAallMH MBICJHTE JIOTHYHO M NIPOAOJIKANTEe paccienoBanne!

IlpuBeaéHHbIe Bbille NPUMEPbI JIETKO PpemAaoTcs Aajke MKOJbHUKaAMHU! XoTd
NMO3MIUI0 YYEHBIX MOKHO NOHATH: WX BBOAUT B 3a0Jy:KIeHHe CKOPOCTH Jy4deil B
atMoc¢epe. UMeHHO oT/INYMe B MOBeJeHUHN CBEPXMAJIBIX BOJIH B aTMoc(epe u B Kocmoce -
0/IHA U3 MPUYHUH CylIeCTBOBAHUS Opel0oBOi NTOKTPUHBI JiiHIITEHHA.

MpblI MoskeM B3ATh B KayecTBe MNpuMepa NPSAMYI0 ¢ TOYKOl KacaHus Ha
NMOBEPXHOCTH 3eMJIM HAa TOW eé CTOpPOHe, YTO NMPH BPAICHHH YAAJISETCS OT COJTHEYHOIO
Jy4ya. I npoBecTH Takme e pacdyérbl, ¢ KOTOPHIMH BBI TOJBKO YTO NMO3HAKOMHJINCH. B
JaHHOM cJIy4yae Ha MecTe MepeJBUraoIeiicsi TOYKH MOKeT ObITh pakera. 31ech y Hac
CKOPOCTH COJIHEYHOI BOJHBI M0 oTHOWIeHMI0 K PEAJIBHOMY o00bekTy OyaeT MeHbIIe
300000000 meTpoB B cekyHay. B Hamem mepBoM mpuMmepe (IpM BCTPEYHOM JBUKEHUM)
CKOPOCTH CYMMMPYIOTCH, BO BTOpoM (Ipu yJxajeHuu) - BbluMTawTcsd. TakoBa
AedCTBUTEJbLHOCTD!

CienoBaTelbHO, CBETOBbIe M Jpyrue cBepXMaJible BOJHBI He 00J13aJal0T TeMH
HeJlenbIMH CBOICTBAMM, KOTOPLIMH HX HaJeJdwid A JWHIITEHH U ero mocijeaoBaresiu!
IToJ10:xeHHE 0 HEU3MEHHOCTH CKOPOCTH CBeTa H APYIHX CBePXMAJIbIX BOJIH 10 OTHOLICHHIO
K npubiawkaomuMmced 1 yraasomuMmca odbexktam - IHOJJIOT 1 ®AJTBCUDPUKAIUA
HayKn!

Ecan Bbl moJsiaraete, 4To A0Ka3aTeibCTBA B30PHOCTH TeOPHMH OTHOCHTEJLHOCTH
HYXKHbI (u3uKaM, acTpoHoMaM M MNoAoOHbIM crnemuaaucram, To IJIYBOKO
3a0ay:knaerech. Tak HazbIBaeMble HAyKH ((pM3HMKa, aCTPOHOMHSI H XHMHS) JABHO CTAJIH
MaTeMaTHYeCKOHl pejMrueil. A Te, KOTOpble HA3LIBAIOTCS YYEéHBIMU, B JelCTBUTEIBLHOCTH
SIBJSIIOTCA e€ ’KpelaMu U peJuruo3HbiMu panaTukamu. Ho onu B cozgaBuieiicss cutyaummn
HE BunoBnsl u HE noHumMawT neHy cBoux 3aduay:kaenuil! OaHako mojo:keHue HaA0
MeHTh - BBICTPO nu KAPJIMHAJIBHO! Beapb JiKeHayku JaBHO CTAJIH OI'POMHOM
Tpareaueil 1Jisi Bcero 4enoBeuecTBa! 3a mMaTemaTudeckyio peauruio YKE 3aniaveHo
MUJIJIMAPJAAMM 4enoBeueckux xku3Heil! JlokaszareabcTBa MouM cjiaoBaMm - aajiee. Ho
BamMm caenyer noHsiTe, 4o 00bscHUTDH Aaxke CAMOE ITPOCTOE ¢u3znkamu, actpoHoMaM
n xumukamn YPE3BBIYAMHO cioxno. IosTomy 31ech Hy:ken OCOBBIN noaxon, kak B
ciayyae ¢ peaurnodnbiMu panatukamu. S1 Huckoabko HE npeyBeanmumBaio! U mHorue
NPOTUBHUKH TEOPHH OTHOCHUTEJBHOCTH (B HX 4HcIe (QU3NKH) TakiKe CYHMTAIOT eé
PEJIMTUEMN!

MU Takume yuéHble, M JI0AM, He HMeOIIMe K HAayKe HHKAKOI0 OTHOUIEHUS], HO
Aymalomue 3ApaBo, Hepeako 3agaiorcss BompocoM: 4To 3ACTABJISIET cTopoHHUKOB
JiiHmTeiiHa ynopcrBoBaTh? JlelcTBUTE/NBbHO, €CTh NPUYHMHA, KOTOPAas HA caMoOM JeJle
3ACTABJISIET nx umenno YIIOPCTBOBATD! Ilogo0HOoe npoMcXOAuT He TOJBKO B
JaHHOM ciy4dae. O npuuymHe mpoucxoasimero Bbl y3HaeTe qajnee, 1 OHa CyLIecTBYeT
PEAJIBHO! Nna4e Teopusi OTHOCHTEJBHOCTH He MPOCYIeCTBOBAA ObI CTOJIbKO BpeMeHH.

JKcnepuMeHThbl, KOTOpbie HA 100% onpoBepruyT AOKTPUHY JifHIITelHA!

Ero teopus - Bpeaonocublii [1IQJIOI’, uTo coBepuieHHO 04€BUIHO, €CJAM XOTS ObI
HeMHoro mnoaymarb. Ho ¢m3uku um acrpoHombl CTPEMSATCS He wucnoiab3oBaTh
Joruyeckuii annapar mpiuieHus. Ilo3ToMy Ui 10NOJHUTETBHOTO ONIPOBEPKEHNSI TEOPUH



OTHOCHUTEJILHOCTH He00X0IMMO MPOBECTH IKCIEPUMEHTHI ¢ MPUEMHUKAMHY, IBUTAI0IIMMHCS
B aTMoc(epe K MCTOYHUKY JIy4yell M OT Hero, a Tak:ke ONbITHI ¢ MCNOJIb30BaHUeM JIyHBI,
Mapca niM KOCMHYECKOro ammapara, Haxoasuerocsi najnexko B Kocmoce, 3a mpenesamu
3eMHOH aTMocdepbl. JIpyruMu 3KCIIepUMEHTAMH ONPOBEPrHYTH TEOPHUIO OTHOCHTEJIBHOCTH
HEBO3MOKHO u3-3a crpoenusi Becesiennoii!

I'maBHoe, 4TO cjieAyeT MOHATH: CKOPOCTH CBEPXMAJBIX BOJH, HCXOASIIMX M3 HX
HCTOYHHMKA, I7le Obl OH He HaxoAwics, nmo oTHomeHuio Kk JIBUTAIOIHIUMCS o6bekTam
PA3J/IMYHBI. IIpu BcTpeuHoM ABU:KeHUM Takue ckopoctH cymmupyrores, HO TOJIBKO ¢
YY4€TOM CKOPOCTH NPUEMHUKA, a NP yaajdeHuu - BbryutawTcesa (u JIMIDb ¢ Boruntannem
ckopoctn mnpuémumnka). Cxopocts ucrounnka HUKAK He Bauser Ha CKOpPOCTH
CBEpPXMaJIbIX BOJIH!

OgHa U3 NpPUYHUH TOIO0, 4YTO TEOPHUS OTHOCHTEJILHOCTH He ONpPOBEpruHyTa -
npoBeaéHHble onbIThl ¢ ABuraomumcs ucrounukom 1 HEITOABUKHBIM npuémHukoM.
Pe3yabTaThl NOK0GHBIX onbIToB (T.6. YACTHDBIM ciayuaii) ¢pusuxn nexaror BCEOBIIUM
NPaBWJIOM, He jKeJas 3aMedaTb o4YeBHIHOe. OHM TeEpPeHOCAT JTH Ppe3yabTaThl W Ha
IKCMEPUMEHTHI ¢ NMPUEMHHMKOM, ABUralIUMcA B aTMocdepe K HCTOYHHMKY Jydeld M OT
Hero. XoTs HMEHHO TaKHe ONbITHI He MPOBOANIUCH!

IlepBblii U3 2-X ONBITOB, ONPOBEPralOUINX TEOPUI0 OTHOCUTEIBHOCTH, IOCTPOEH HA
HCIO0JIb30BAHUM B HéM JIyHbl, Mapca niM KOCMHUYEeCKOro anmnapara, HaXoAsilerocsi 1ajexo
B Kocmoce, 3a mpeaenamm 3emHoOii atmocdepbl. W3 TOYkM ¢ moBepxHOCTH 3eMun
NnochlIaeTcsl MOIHBIA curHajd. OH, OTpa3sHBIIMCH JU00 OT KOCMHUYECKOro anmapara, Judo
0T KOHKPETHOI0 TO4e4HOro oobekra Ha Jlyne uim Mapce, BepHércsa oOpaTtHo. IIpuémMHuKk,
KOTOpbIii Oyner ero NpMHMMATh, pacHoJiaraercs B MecTe, YTO COOTBETCTBYeT 3-M
ycaoBusiM. Bo-niepBbix, 0H Bpamaercsi ¢ mopepxHoctsio Hameil Ilnaners! Bokpyr E€ ocu co
cKOpocThI0 He MeHee 250 m/cek (keiarenbHO). Bo-BTOpBIX, pacnoso:keHne NMPHEMHHKA
YI00HO ISl pac4yéToB NMPH BPallleHUH M N0 HAMPABJIEHUI0O K KOCMHYECKOMY 00BEKTY, U OT
Hero. B-TpeTbUX, OH ¢ 3eMHOH NOBEPXHOCTHI0O B MOMEHT NpPOBeJAeHUS] IKCIEPUMEHTAa
BpallaeTcsl NPAaKTHYeCKH MO0 KacaTeJlbHOH NPAMOH IO OTHONIEHHI0 K BbBIOPaHHOMY
TOYeYHOMY 00BbEKTY.

PaccmoTpum noapo6Ho xox npoBenenus 3xcnepuMenTa. Ero navano ¢guxcupyercs
B IBYX MeCTaX: B TOUKe 3allyCKa U Ha MPUEMHNKE - M 110 BPeMeHH, U 10 UX PacMoJI0KeHNI0
B KOCMU4YecKoM npocrpancTiBe. Bpems nokao 061t COBEPHIEHHO cunxponno. Xotst
BO3MO’KHO BCEé clejaThb U Ha ogHoM anmnaparte. CkopocTh BpallleHusl U MoJéTa 3eMyid B
Kocmoce HuKkak He BJIHsIeT HA CKOPOCTH CBepPXMaJIbIX BOJH, 4T0 paBHa 300000 xm/cek (s
OKpYIInJ eé 1 ynoocrsa pacuéron). Ho ckopocTh HanpaB/IeHHBIX BOJIH 110 OTHOLIEHUIO K
BbIOpaHHOMY 00beKkTy cocTaBisger CxV (B 3aBHCHMOCTH OT €ro pacmnojioxKeHus), XOTH
CTOPOHHUKHU JiHITeHa OyayT HacTauBaTh Ha moka3arteae C. B Hamem npumepe V -
CKOPOCTh BBIOPAHHOI0 TOYEYHOI0 O00bEKTAa IO OTHOLICHWI0 K 3(HUPHOH CTPyKType (K
Bcesiennoii) mo npsamoii k 3emute. PaccTosinue 10 Hero 3aBHCHUT OT €ro pacioJioKeHUsl, HO
3aech ocTaHOBMMcS Ha nudpe B 60 MUIJIMOHOB KHJIOMETPOB. 51 B3sJ1 3TOT mpumMep Js
Jy4ineid HarJasigHocTu. [lanHoe paccTosinue 1aét HaM Npuoau3uTeaIbH0 200 cekyHa moJiéTa
BOJIH B OJHY CTOPOHY. B 3aBuMcUMOCTH OT ABUKEeHHSI 00BbEKTA MO OTHOLIEHMIO K 3emJe
TOYHOE Bpemsi, korga nocjJiaHHble BOJHBI €ro JOCTUTHYT, OyIeT MOoYTH BO BCeX Cay4dasix
OTJIMYATHCS U APYT OT APYyra, M OT BpeMeHH, PacCYuThIBAeMOro s ckopoctu C.

Heo0xoqumo nmoctapaTbes NpH BbIOOpe TOYEYHOT0 00beKTa M BpeMeHH, YTOObI NPH
BO3BPATHOM /[BM:KEHMH U BOJIHOBOM curHaji, u 3emuoii lllap nBuranuce HaBcTpedy Apyr
apyry. Toraa ckopocTh BpallleHusi NPpMEMHMKA HA 3eMHOIl moBepxHocTu (momyctum, 300
M/CeK) CJIOKHMTCA €O CKOpocThIo moJiéta 3eman B Kocmoce mo mpsiMmoii, HanpaBJieHHOH K
BbIOpaHHOMY 00bekTy. Ilpm pacuérax, menoab3ys Jumsb ckopocts C, Mbl moay4daem 400
CeKYH/ MO0JIéTa BOJH B 00meM (Tyaa U OOpaTHO) W OMpeneéHHOEe MOJOKeHHe 3eMHOM
nopepxHoctTu B Kocmoce B MOMeHT uMX ¢uUKcaUMH, HO JHMIIb TeopeTH4YecKu. PacuéTnl



CTOPOHHUKOB TEOPHH OTHOCHTEJBHOCTH (B YIPOIIEHHOM BHJe) cJIeAylolue: BpeMsl BOJHBI
TyAa U o0paTHO yMHo:kaeTcd Ha 300000 km/cek U NMOJTy4YeHHBII pe3yabTaT JeJuTcs Ha 2.

Ho B peajbHOM MHpe BcEé NPONCXOAUT Mo-Apyromy. CKopocTh BOJIH MPU UX MOJETe
K o0bekTy Oymer C+V, Ho, mpeamosaoskuMm Xxyammii Bapuant, C-V. Ilpu Bo3Bparte mnx
CKOpPOCTh (110 OTHOLIEHUI0 K npuéMHuUKy Ha 3emJie) craHer C+V1+300 m/cek, rae V1 -
ckopocth 3emHoro lllapa no HanpaB/ieHHI0 K BLIOpaHHOI Ni1aHeTe 0e3 yuéTa ckopoct Ero
Bpamenusi (300 m/cex). Jlna npocToTsl pacuéroB aomycTuM, 4to V=V1. QueBuano: 3emJis
U npuéMHUK Ha E€ noBepxHocTu Bcé BpeMs M0JIETA BOJIHBI ABUTAJINCH 110 HANIPABJIECHUIO K
BbIOpaHHOMY 00beKTy-oTpaxaTento. CiieqoBaTeibHO, CKOPOCTh BOJIHBI BCé BpeMsl MOJI€ETA
K NPUEMHHUKY, OKpYriaénHo, oyner C+300 m/cex. I'oBopsi ApyrumMH CJIOBaMH, ¢ MOMEHTa
MyCKa 10 BCTPe4YH ¢ BEIOPAHHBIM 00BEKTOM caMa BOJIHA OyJeT ABHraThCs €O CKOpocThio C
U OTHOBPEMEHHO OT Heé OTpaKaTe b CO CKOPOCTHLIO V cTaHeT yaaasaThes. M 3emus ¢
MOMEHTAa 3alycKa BOJIHBI 10 eé (pMKCHPOBAHHOIO BO3BpaTa MpeoaoJieeT PacCTOSTHHE CO
ckopocthio V1. Takum 00pa3oM, TOJBKO 32 CYET CKOPOCTH NPUEMHHUKA NPH BpalleHUH
Hamed IlnaHeTsl MBI MoOJIyduM pasHumy - Oojee 120 KMIOMETPOB OT pacdéTroB C
ucnoJjb3oBanueM Jumsb C. Ilpu Gosiee 61aronpusiTHOM MOJIOKEHHUM TUIAHET pa3sHUIA OyaeT
emé ooabine. U ckopocTh BO3BpPalIéHHOr0 curHana okasxercs Boime 300000 km/cex.

OaHAaKO0 CTOPOHHMKM OJWHIITEHHA CKAaXyT, YTO BO BpeMsl IPOBeJeHUS] OINBITA
Mexay 3Jemuiéii M o0bekTOM paccrosiHue OblL10 Ha 60 kuiaomerpoB Oosibme. U puis
ONpoBepP:KeHMs X CJIOB HY)KHA BTOpPasi 4YacTh IKCIIePMMEHTa, KOrjaa npu odopore 3emJu Ha
180 rpaaycoB MBI mpoBeAéM MOBTOPHBIN ONBIT. M moay4yum y:ke Apyrue IoKa3aTesH,
NOCKOJIbKY NPH BO3BPAllleHHH CUTHAJIa NPUEMHUK OyAeT BpallaThCs B IPOTHBOINOJI0KHOM
HANPAaBJIEHHUIO OT BLIOPaHHOTO oTpaxkaress. s npocToThl pacuéros, nomyctum, V=V1. B
JaHHOM cJy4Yae Mbl CHOBa MOJYYMM pasHuMLy - OoJsiee 120 KWjioMeTpoB 0T pac4yéroB ¢
HCI0JIb30BanneM Jumb C, HO B CTOPOHY YMeHbIIeHHUs. 31eCh CKOPOCTh BO3BPAIIEHHOI0
curnaja oxaxercs Menbmie 300000 xm/cek. U Temeph, CTOPOHHMKAM TeOpUM
orHocuteabHocTH TTPUJIETCS npusHath, 4T0 JIuG0 06BEKTHI ABHIAIOTCS PHIBKAMH
(aBHBIA Open), Mu00 MOKTpHHA JiiHmMTelHHa ommOo4yHa. IToBTOpHOE MpoOBeneHHe OMbBITA
NpU BpalleHUM MNPUEMHHMKA ¢ 3€MHOH IMOBEPXHOCTbI) HABCTPedy BbIOPAHHOMY
OTpakaTeJIl0 elé pa3 moATBepAUT u3jio:keHHoe. IloquépkuBa He0OXOAUMOCTH CO3AATH
0J1aronpusiTHbIE YCJIOBMS JJsl NMPOBedeHHS] TAKOr0 ONMbITa B 000MX CJIy4YasaX B CMBbICJe
pacno/ioxKeHus IPUEMHUKA M 00bEeKTA-0TPaKaTeIsl.

Ha nyHHOH 1noBepXHOCTM HaxoAsiTcsi JasepHble peduexktopbl. CienoBaresbHO,
BO3MOKHO NPHUMEHHUTh MOIIHBIN Ja3ep. i o0ecnmedeHHs] YHCTOTHI JKCIHEPHUMEHTOB
He00X0AMMO BBINOJHUTH OTHPABKY HECKOJbBKHX CHTHAJIOB moapsax 4vepe3 OUEHDb touno
BbIBEPEHHbIE NIePHOABI U B IIEPBOM, U BO BTOPOM NoJ10:keHMH npuémHuka. Ha ux pasnune
MBI TaKKe CMOKeM /I0Ka3aTh OIIMO0YHOCTh TEOPHHU OTHOCUTebHOcTH. Ho BO Beex ciryyasax
Heo0XoANMO 00ecleYnTh COBEPIICHHYI0 TOYHOCTh W YUCTOTY OnbITa. Hy:KHBI pac4érsl n
JKCIepuMeHTaNbHasi 0a3za. OOpamaroce k Bam 3a mnomombo! MoxHO JH  YKB
(paAuoBOJIHBI), TOCJaHHbIE K TOYHOMY MecTy JIyHbl B pa3Hoe BpeMs CYTOK,
3adukcupoBaTh ¢ 00abLIOH TO4YHOCTHIO MO BpemeHu? Ilo cyTtu, cieayer pemmuTh 3
npodjieMbl: BO-NIEPBbIX, 00eCHeYUTb MECTO OTPAKEHHS, BO-BTOPbIX, AOOMTbLCS €ro
HEU3MEHHOCTH B CMbICJIe NONAJaHUs MMEHHO TyIa BOJIH IPU BceX 3KCIepPHMEHTaxX, B-
TpeTbux, 3a¢pukcupoBats OUEHD To4yHO BpeMsi 0OTHIPABKH M NMOJYYEHHSI CHTHAJIA.

Bo3MoskHO, pe3yJbTaThl MO0 TAKMM JKCIepuMeHTaM y:xke uMerorcs. Ilo meHbInei
Mepe, HeCKOJIbKO aBTOpPoB 00 3ToM nmumyT. B yactHoctn, y IlaBiaa Kapasauna B craTbe
"Paguosiokaunu BeHepbl W 3Be3aHbIe BOMHBI" ecTh cienyomue (GakTbl, KOTOpbIe 5
npuseay aocjaoBHo. '"Amepukanen b. JIx. Yoanec B 1969 rogy B crarbe "Pagapnas
NPOBePKa OTHOCHTEIbHOH CKOPOCTH CBeTa B NPOCTPaHCTBe' NpoBeJ AaHAJIN3 BOCBMH
panapubix HabaioaeHuii Beneprnl, onmy0aukoBanHbIX B 1961 r. Anaau3 y0eaus ero B ToM,
YTO CKOPOCTH Ppaauojy4ya (BONPEKH TeOPHMH OTHOCHTEJLHOCTH) ajiredpamvyecKu



CKJIA/IBIBAETC €O CKOPOCTHIO BpameHusi 3emun. B mocienymomem y Hero BO3HHUKJIH
npodjemMbl ¢ mnyOJuKanueii MaTepuajJoB MO 1JTOif Teme. YoJsulec Tmojaraer, 4YrTo
Munuctreperso o6oponsl CIIA cuuTaer mpaBwiIo cjioxkeHuss ckopocteii C+V oco0o
CeKpPeTHBIM NPaBUJIOM. B BO3MOKHBIX ''3Be31HBIX BOMHAX' NMpenMyIiecTBO OyAeT HMeTh Ta
CTOPOHA, KOTOPAasi 3HAET MCTMHHBIE IPABUJIA CJI0KEHHUS CKOPOCTeil."

Bo BTOpoM »JkcnmepumeHTe Ha paccrossnnd 30 KHIOMeTpOB OT Ja3epa
YCTaHABJIMBAETCS BPAIIAIONINICA TOPU30HTAJLHO NpuéMHUK. O0a MecTa BhIOHpalOTCA ¢
Y4€TOM OTCYTCTBUSI B HUX BUOpauuii. Jlazep pacnoJsiaraercsi Ha BO3BbIILIEHHOCTH, U €ro JIy4
pasaeasiercs Ha 2 mydka. IlepBblii 1y4 HampapJsieTcsi HA Ty CTOPOHY NPHEMHHUKA, YTO
BpAlaeTCsl B €ro HANPAaBJIeHUH. A BTOPOH - K IPYroii CTOpoHe NPHMEMHMKA, YTO BpallaeTcs
B IPOTHBOMOJIOKHYIO CTOPOHY.

B onbiTe Mcnonb3yoTesi GOTO31eMEHThI, KOTOpPbIe JIM00 YCTAaHABJIMBAKTCI € 2-X
CTOPOH OT NPUEMHHUKA, JH00 HAa HEM BpamaloTcd. CkopocTh BpalleHUusl NPpUEMHUKA (KaK U
(orodnemenToB) noKHA OBITH BBICOKOH. B mepBoM ciayyae Ha mnpuémHmkKe
YCTAaHABJIMBAIOTCA 3epKaja, KOTOpble OTPAKaKT Jia3epHble Jy4d Ha (OTO3JIEeMEHTBI.
Ilocennue He BpamIalOTCAd M 3aKpelJieHbl cOOKY OT NMPUEMHUKA CIJIOIIHON MoJ0coii
(1uHUell) Mo HampaBjeHMI0 K Ja3epy. B TakoM BapuaHTe NpoXoauMoOe Jy4YaMu BCE
paccTosiHUe He CTOJIb BasKHasi Npo0JieMa, MOCKOJIbKY 3/1eCh A0NMYCTUMBbI OTPELIHOCTH JaKe
B Hpelenax NecsiTKOB CAHTHMETPOB. JTH MOTPelIHOCTH HAa YHCTOTY JKCIEPUMEHTa He
BJIUAIOT. OJHAKO HYKHA COBepIIEHHAasi TOYHOCTh NMPH MOCTYIUIEHUH Jy4eil Ha 3epkaja U
Ha ¢oTodeMeHThl. Cile10BaTeIbHO, OTPOMHYI0 3HAYMMOCTh NPHOOPeTAIOT (OTOITeMEHTHI
U MX KOMIIOHOBKa ¢ 3epkajaMu. OuyeHb Ba’KHA M TOYHOCTh (DMKCHPOBAHHUS NePBOro
nonajaHus jJydeil Ha GpoTodIeMeHTbI.

A

Al

IIpu cxopoctn Bpamenus 3epkaj 200 m/cex (720 km/4ac) u npu paccrosuun B 30
kuiioMeTrpoB Mbl [TIOJITYUHUM pasanny B ckopoctH Bo Beex caydasx! Ilpm nBm:kennn
3epKaJjia K Jja3epy Jyd nomnajaer Ha GoTo3d1eMeHT MOYTH HA 2 caHTHUMeTpa OJInKe, YeM Mpu
ckopoctu B 300000000 m/cek - 31ech U Aajee 1 OKPYIJIWJI CKOPOCTh CBETA IS MPOCTOTHI.
IIpu nBM:KeHMH 3epKaJjia OT Jia3epa Jiyd nonajgaer Ha poTo3/1eMeHT MOYTH HA 2 CAHTUMETPA
nanbiie, yem npu ckopoctd B 300000000 m/cex. IMoaTomy pa3Huma B paccrossHum L,
KOTOpoe OyayT MPOXOAUTH 3epkaja uam ¢otodjeMeHTsl A W Al (Ha puUCyHKe HUIKe) C
MOMEHTa IycKa Jiy4a, OyJeT NMoYTH Ha 4 caHTHMeTpa 0oJiblue, YeM NMPH HCNOJIb30BaHUHU
npuHsAToii ckopoctn C. XoTs BO BCeX JKCHEPHMMEHTAX pe3yJbTaTOB, CBA3AHHBIX €O
ckopocthio C, BooOme He oka:kercsi! B MOMeHT 3amycka Ja3epa JIMHHMA PAacHoJIOKeHUS
3epkajg Wian (oT03jIeMeHTOB A-Al X0JKHA HAXOAUTHCS NMPAKTHYECKH NepPNeHIUKYJISAPHO



JABHKCHHUIO le‘leﬁ, T.€. 3AHUMATDH JYyYllIee MOJ0KCHUE NI paC‘léTOB.

M3-3a TeXxHMYeCKHX CJIOKHOCTeH s NMPHUBET B KadecTBe IpeIaraeMoro oOmbitTa
HMEHHO Takol BapuaHT. MOXKHO HCHOIb30BaTh (OTOIEMEHThI, 3aKpelJIEHHbIE
HemocpeCcTBeHHO Ha mnpuéMHuKe. Ho Toraa ompIT yCJO0KHMTCA. A B NpeliOKeHHOM
BapMaHTe MOKHO JOOUTHCSI pacmoJiokeHusi 3epkan A-Al nmepneHAUKYJSIPHO IBHKEHHIO
Jiyuyeil B MOMEHT 3aIlyCKH Jia3epa ONbITHOM HYTEM, MCIOJb3ysi 00KOBbIEe (POTO3/IeMEHTHI.
BoJsbuioe 3HaYeHne MMeeT PABHOMEPHOCTh BpPallleHUSI U, COOTBETCTBEHHO, €é HACTpoiika.
Oco00 BBIENIA0: MO CYIIECTBY BO BCeX NMpeljaraeMbIX 3KCIepHUMeHTaxX (B TOM 4McJe C
KOCMU4YeCKUMHU 00bekTamu) udmepsiercss umeHHo PASHUIIA. Kak pa3 eé u HeoOxogumo
u3Meputb COBEPHIEHHO TouHO. [[1s1 4MCTOTHI JKCIEPUMEHTa B 000MX BapUaHTaX
BTOPOI'0 ONBITA CJIeAyeT YBeJIHYUTh PACCTOSHHE U CKOPOCTh BpalleHusl NpuéMHuKa. XoT,
BO3MOKHO, €CTh ¥ APyrHe BepCcUM 3ayMaHHOro?

Bo3mokeH W Takoi BapHMAHT IEPBOr0 JKCIEPHMEHTa, KOTOPbIH CTaHeT, B
HEKOTOPOii cTeneHH, MOBTOPeHHEM BTOPOr0 ONbITa, HO Yyxe € ydyacTHeM B HéM 3emuim.
Hcnonb3yoTcss OAHOBpPeMEHHO 2 MNPUHEMHHUKA, PACMOJO0KEHHBIX B MOMEHT mNpHéMa
CHTHAJIOB B NPOTHBOIOJIOKHBIX Mecrax Hamed Ilmanersl. OnpmH Bpamaercs ¢ 3emuéi
HABCTpPe4Yy BO3BPAIIEHHOMY CHTHAJLY, 4 IPYroi - oT Hero. I B JaHHOM ciiy4ae MbI OJIYy4YUM
pe3yJabTaThl, B KOTOPbIX ckopocTH C He Oyaer. ONBIT €JI10:KHBIA, OTHAKO €ro MpoBeJAeHUe
C/IMIIKOM Baxno aias KAYKIAOI'O B3pocioro m pedoénka! Xoresoch Obl NMPOBECTH
3amianupoBanible (KU3HEHHO Heo0xoamMmble!) 3KcnepuMeHTbl B caMble KOPOTKHUE
CPOKH.

HNMeHHO OT 3THX JIKCNEPHMEHTOB 3aBHCHT Oyaymiee W 4eJiOBe4eCTBa, M JHYHO
Bame! Yem ObicTpeii MBI X NPOBedéM, TeM ObIcTpee peajbHo npousoiaytr OI'POMHBIE
noJioxkurteababie, ZJKU3HEHHO Baxubie nepemensl 1ias1 KAYKJIOI'O B3pociioro u pedénka
3emun! O nmpuumHax KOJIOCCAJIBHOM Ba:KHOCTH ONbBITOB M3J105KEHO B MOCJIeTy0IUX
riaBax. TexHu4eckn 00a 3KCIepHMeHTAa BO BCeX MX BAPHAHTAX BIOJHE BBHINOJHHMBI BO
MHOT'MX rocyJapcTBax.

IloBTOpIO: pe3yabTaThl 3aNJAHHPOBAHHBIX ONBITOB Yxke u3BecTHbI! Ecam Bbl
coOMHeBaeTechb, TO mnpoututre emé pa3 pasgea "Teopus orHocutTeanbHoctu JIEI'KO
onpoBepraercs!" Ilpomy nmomounb ¢ opranuszanueii 3xcnepumentoB. I'ne B Poccun MoskHo
NPOBECTU Takue onbITHI 0e3 3aaepxku? Kro roros yuacrsoparb B HuUX? Bompocsl k Bam,
AparoueHHbIil Mol ynTtarenab. U cam a1 0yny OUYEHD akTuBHO 3aHMMATBCA pellieHHeM 3THX
BONpocoB. ®UHAHCOBO NMPOBECHMUIO ONBITOB 51 MOCOAEHCTBYIO.

Bo3spaxenunem 1o moBoay pe3yJbTaToB MOHUX 3aIUVIaHHPOBAHHBIX JKCIEPHMEHTOB Y
HUX NPOTHBHHUKOB CJIYKHUT apPTyMEHT O TOM, YTO ONbITHI C ABHIaI0IIUMCH MCTOYHHUKOM H
HEHNOJABUXHBIM npuémuankom yxe nposoauiauck. Ho 1 HE coduparocs ocmapuBath
pe3yJbTaThl TeX ONbITOB. B Takoii cTpykType oHM 3aKkoHOMepHBbI! OJHAKO U MOH PacyéThI
ABCOJIIOTHO Bepubl! Hago Buaers pasuuny mexny onsitamu ¢ HEIIO/JABUKHBIM un
JABUTAIOIIIUMCS npuéMHMKOM, H MOHMMATh, MOYeMYy 3Ta pa3Huna cymecrByer. Kak
pa3 ¢ IBUT'AIOIIIUMCH B atmocdepe npuémunkom 3xcnepumenTtsl 1 HE nposoaniauce!
B nanHoM ciy4ae y Hac NpocTas JIOTHYeCKAas 3aJa4Ka, KOTOpas pemaercsi MeToAOM
HCKJII0YEeHHNs. JKCIEePUMEHTHI ¢ HeMOABUKHBIM MPHEMHHKOM BePHBI, KAK U MOU PacyéThl.
CienoBaTelbHO, B ONbITe ¢ NMPUEMHUKOM, KOTOPBIH JBHraercs B aTrmocdepe, Teopus
oTHOocutejbHOCTH rapanTupoBanHo OIIPOBEPTIAETCA! 3910 JOKA3BIBAETCA
peaiibHOCTHIO! IIpHu 0TKa3e CUUTATHCA C HEl MBI I0JIy4aeM HeBO3MO:KHOe IpOTHUBOpeyune!

Emé pa3 oOpamaro Bame BHMMaHHWe Ha TO, 4YTO Pe3yJabTaThl ONBITOB C
JABUTAIOIMMCS HCTOYHUKOM H ONbITOB ¢ ABuramommumces npuémunkom CYLHIECTBEHHO
pasianyalorcsd. Henb3st pe3yjbTaThl MEpPBOr0 NMEPEHOCHTh HA BTOPOM, YeM 3aHHMAIOTCH
(pu3uKu M ACTPOHOMBI.

be3 npeyBeaunuenusi, y Bac ectb PEAJIBHAS Bo3mo:kHOCTh cnenatb cebe UMS B



o4eHb KopoTkuii cpok! Ho Bam cienyer moroponurscst! Ilpurinamaro k corpyaHnyecTny!
HWMeHHO 3TH ONBITHI U eCTh NMepBoe 3BEHO B LeNoYKe MPeICTOSIIMX HeBEPOATHBIX
coOpITHil. O HUX f1 MHcaJ, KOrAa yNOMHUHAJA NpuHUMN aoMuHo. Kak pa3 onm saBasAoTCA
nyckoBbIM MexaHm3MoM. Iloatomy tak JKU3HEHHO BaxkxHo sl Bcero 4ejioBe4ecTBa
NMPOBECTH MX KaK MOKHO ckopeil! I emé pa3 moaguépkuBaro, 4To nperpagoi Ha NMyTH
NMOSIBJIEHUS] HAyK Yy 4YeJiOBedecTBa CJYKAT 2 o00cTofTe/]bCcTBA. Bo-mepBbIX, Teopus
OTHOCUTEJILHOCTH. Bo-BTOpBIX, HapylleHHe 3aKOHA JIOTHKHM: IpeBpalleHHe YacTHOIO
ciayyass B oOmee npaBuwio, korga TOJIBKO pe3yiabTraThl ONBITOB € JABHUIAIOIIMMCS
ucrouiukoM u HEIIOABUXKHBIM npuémuukom OepyTcsi 3a jJdoKa3arejJbCTBa. A
skcnepuMenThl ¢ IBUT'AIOIIMUMCS B atmocdepe npuémuaukom HE kesarot npoBoauTs!
OO0cy:xaeHHe ONBITOB HA 4-i cTpaHMIe caiiTa www.e-vd.ru - npuriamar.

I'naBa 6

Crtpoenue BeesieHHOM n0Ka3bIBaeT cymecTBoBanue bora - eé Topua!

Bcenennasi ecth cBepXynpyroe, Kak Obl sueucToe (Moxo:kee HaA TPEXMEPHYIO CeTh),
HEBOOOpPa3uUMO OrpoMHOe mpocTpaHcTBO. B HéM cymecrBylorT BogHamMu IlaaHersl,
YyeJI0Be4YecTBO U BCE ocTajibHOe. BeesleHHasi cocTOUT M3 a0COJIIOTHO OIMHAKOBBIX 3(PMPOB -
COCMHEHHBIX CBePXyNPYIMX HUTEBHIHBIX YACTHI, co3XaHHBIX borom. Heomposep:kumbim
AoKa3aTteabcTBOM Ero cymecTrBoBaHMs CIOy:KMT cama 3¢upHasa crpykrypa. OHa morua
NOSABUTHLCS JUIIL B pe3yibTaTe aesTeabHocTH PA3SYMA. Ho xomy-To moHago0uaoch eé
CKPBITH 0T JioAeil. Komy n 3auem?

Ecau cmnpeccoBaTh TOT MaTepuas, M3 KOTOPOro caejiaHa BcejieHHas,, TO Mbl
NMOJYYMM MAaccy KOJOCCAIbHOro pasmepa. EE& ocHOBOl u3MepeHHUsI MOIYT CJIY:KHTh
HCKJIIOYHMTEIbHO  MWUIMaApAbl  KujioMmeTpoB. OueBuano, 4to bor saBiasercs
cBepxkojoccaabHbiM CymectBoM. Ho Beenennas — ne Ilnots Co3narensi, a Toabko Ero
TBOpeHue. Co3nareJieii BeesieHHOI MoKeT ObITH M HECKOJIBKO.

Hurne actpoHomMamu cBepxkoJioccaibHoro CymiecTBa He HaOJaiomgaercsa. Bmosne
BeposITHO, 4TO bor HaxoauTcst Ha okpanHe BcesleHHOI I B KAKOM-TO yIaJ1éHHOM OT HAC
yuactke Kocmoca. Ilponecchl, npoucxoasmue B 3¢upax (ecaId OHH eCThb), He CBA3AHBI C
Hamel ku3Hblo. M3-3a MOCTOSIHHOTO TNepeaBU:KeHHsA BOJH BO BcesieHHOIl mepeaaBaTbces
yepe3 3pupnbl (U3-32 UX KoJeOaHUs1) Kakasa-1n00 uHpopManus He MOXKeT, 0 Kpaiine Mepe -
ObIcTPO. A Majasi CKOpOCTH mepenadn OeccMbIceHHa - Ja u komy? CkopocThb
nepeaBHKeHUs] Yero-jaufdo mo camoii 3(pupHOI cpesie He MOKET NPEBbIIATH CKOPOCTH BOJIH.
IIpocTpancTBo Mexay 3¢upamu bor ucnonab3oBaTh He B COCTOSSHHM — U3-32 NMOCTOSTHHOTO
JABUKEHMS TeX ke BOJIH (T.e. M3-3a UX Kojedanusi). IloaToMy BBIBOA OHO3HAYeH: JaKe
o0meHue el ¢ borom HeBO3MOKHO - CKOPOCTH Nepelayd WH(POPMALUM He MO3BOJISIET,
4TO cjeayeT U3 PacCMOTPEHHbIX BapUAHTOB (U3 Bcex BeposaTHhIX!). O Ero BMemare/ibcTBe
B cyab0y 4ejoBedecTBa BOOOIEe FOBOPUTH He NMPHUXOAUTHCHA. JTO ceiidyac M B Ourkaiimme
MHJIJIMOHBI JIeT HeB03MOkHO. Co3naTesib BeeleHHON He 3HaeT 0 HalIeM CyIIeCTBOBAHHUH, a
JMIIb J0rajbiBaeTcsl 0 HAJIMYUM TaKUX IJaHeT, kak 3emwus. Ilopasmbinuisiite, u Bl
npuaéTe K TAKUM e BbIBOJaM.

Bcesikoe paBmkenme Tsopuma B 3¢QupPHOI cTpykType mnpuBenér maudo Kk eé
YHHYTOKeHHI0, JU00 K MOJHOH 3aMeHe (K o0OHOBJeHHI0). Bo3moxkHo, bor m coBepmaer
Takue nepeaBu:xkeHusi Bo Becesennoii, 00HoBasIs €€ cTpykTypy. Ho ¢ 3emin Ero He BuaHo.
OH npeacraBiaseT AJsl )KM3HM APYTMM cyliecTBaM 3(UPHYI0O CBepXyIHpyryl CTPYKTYpY,
co3gannyo UM, Ho He OoJiee TOrO.

Oo6pamarw 0co00e BHUMaHHE HA HEBO3MOKHOCTH ObICTPOIl nepenaun mHpopMannuu
B 3¢upHoii crpykrype. Ona He moxeT ObITh IlnoThI0 Bora, mockoibky B Heill HeT


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

BO3MOKHOCTH [IJIsl OJITHOBPEMEHHOCTH KU3HEHHBIX npoueccoB. CHHXpOHU3aNus J000ro u3
TaKUX NpoleccoB (a MX J0JKHO OBITH OrPOMHOE KOJH4YeCTBO TPWLIHMOHOB) aas Ilinorm
OJHOT0 CBEPXKOJIOCCAJIBLHOIO CyIIecTBa (MJIM [a’Ke HECKOJbKHX) € TaKOil CTPYKTypo#
3aHsJ1a Obl MUJLJIMAPABI JieT. J{aHHoe MmoJI0skeHne, KAK U HEBO3MOKHOCTh 00IIATHLCSI HAM C
borom B Ouamkaiiiime MWIJIMOHBI JIeT, JAoKa3biBaeTcss (u3ukoid >upHOil cpeabl u
orpomHoii ynanéunoctbio 3emiau ot TBopua Beesiennoii.

JBuratr kocMuuyeckue tejaa B ConHeuHoii cucreMme bor ceiiuac He B COCTOSIHUM
naxe Teoperudecku. CiieoBaTeNbHO, €IMHCTBEHHbIMM KAHIAMIATAMH MOIYT ObITh
HCK/JIIOYHUTEJbHO Te, 4YTO HAXOAATCH BHYTPH HuX. MMeHHO M pa3syma, KOTOpPbIi
npedbIBaeT B Ka)XKI0M KOCMHYECKOM TeJie, OHO W NMpeACTaBJsieT HeHHocTh. Kocvuyeckne
Tejda CO34AaIOTCA M YNPABJISIOTCH CyHIeCTBAMM, KOTOPbIEe HAXOASITCS BHYTPM HHUX - KaK
aymu. Hudero apyroro mpoucxoauth He MoxkeT. be3 BapuaHTOB, ecju moaymartsh! Bor u
OTBeT Ha BOMNPOC U3 2-ii IJIaBbl.

IIpu BHMMATENbHOM aHAJIN3€ IBHKEHHII KOCMUYECKHX TeJl Be3Jle 00HAPYKHBAIOTCS
OHU U Te Ke 3aKOHOMepHocTH. Bo Bcex ciyuyasix, a UX BeJIHKOE€ MHOKECTBO, Mbl UMeeM
HCKJIIOYHMTEIbHO B3aMMO3aBHCHMble MaTeMaTH4YecKUe BeJUM4YuHbl. B HUX pacuéThl Bceraa
cleJIaHbl, MCXOAsl W3 ONTHMAJBLHOrO0 BapHaHTAa: pa3Mepbl H CKOPOCTH KOCMHMYECKHUX
00bEeKTOB, PACCTOSIHUSI MEKAY HUMHU, reOMeTpUsl BPALLECHHUSI, HAKJIOHA M BEKTOPOB CHJI
JaBJIeHUsl I(PMPHOI0 IPOCTPAHCTBA, KOMIIEHCALMS CHJI JaBJICHUSI, KOPPEKTHPOBKAa ¢
Y4€TOM NMPOUCXOASAIINX U3MEHEeHUIl 1 HeOTHOPOAHOCTH TeJa... [IpnuéM KoppekTHpPOBKa B
JABM:KEHMH KOCMMYECKHMX TeJl HACTOJbKO COBepPLIEHHAsSl, MHOIOTPAHHAsT W HePeaKo
noBceqHeBHasA (!), YTO NMOJIHOE OTCYTCTBHE HMHTepeca aCTPOHOMOB K TAKHM pacuyéram
npocro mopaxkaer. Toabko B ogHoii cBsizke 3emJs-J/lyHa O6oJibloe KOJUYECTBO
HEBEPOSAITHOCTEH, KOTOpble CBHIETEJLCTBYIOT 00 HX pasymMHOM nosiBiaeHun. OHH
OyKBaJIbHO TOBOPST, YTO SIBJISIOTCH MOACKA3KaMHu, caeJaHHbiMM Co3garensimu 3emMJH U
Jlyns! pas goaei. B otneasnoii riaase ""Mbl He oanu Bo Beenennoii!" s octaHoBaoch Ha
HEKOTOPbIX U3 HUX.

H Be3ne, OykBaabHO Ha KaskaoM mary B Kocmoce Macca 1oka3aresibCTB 0 pa3yMHOM
JBMIKEHMH KAaXKA0ro KocMudeckoro teiaa. Ho y mpencraBureneili HAyKH KeJaHUsl AyMaThb
NPaKTHYEeCKH HeT. A B CylllecTBYIOLIeH cuTyanuu Ha 3emJie 1Jisl TOr0, YTOObI MOHATH CYTh
SIBJICHHM i, MAJI0 5KeJIaHUsl - ero Heo0X0AMMO NepPeBOANTH B CTPpeMJIEHHE.

Hexoropble (HamboJsiee yMHBbIe) acTpoHoMbl roBopsatT u numyr OYEHDb
APTYMEHTHUPOBAHHO o0 pa3yMHOM JABHKEHUHM KOCMHUYECKHUX TeJl, OAHAKO a0COJIOTHOE
00JILIIIMHCTBO UX KOJLJIET He BOCIPUHUMAIOT TaKue padoThl BCepbeés.

S emé pa3 oopamarw Bame BuuManue Ha Hemomyctumoctb HEBO3MOZKHBIX
npotuBopeunii. Ux IIPEJJOCTATOYHO B Tak Ha3bIBaeMbIX HayKaX, KOTOpPbIe peajbHO
umu HE sBasiioresi! B moeii pa6ore HEBO3MOKHbBIX nporusopeunii HET! Ho onu
OBA3BATEJIBHO nosiBaTCS, €cJIM He NPHHATH Te MOJIOKeHHusI, YTO0 Bbl npousm Beime. He
MO3KeT ujiesl IPOTUBOPEYNTH PealbHOCTH, XOTS AJIsl MHOTHX YYEHBIX MOA00HOE MOJI0KEHHE
- Hopma! IIpomry Bac: HauuHaiiTe 1ymarth!

BEJIMYAMIIIASI TAMHA, Hen3BecTHAs YeJ0Be4eCTBY!

Haxonen-to! BEJIMYAWIIIASI TAMHA packpbiBaeTcsi MHOIO, XOTSI, BO3MOKHO,
Bel camMu yxe mnoHsaau, 0 4ém mnouaér peuyb. Ho Hackonbko Bam scHo, yro bBor
JAeldCTBUTEJLHO ecTb, 1 OH He MOXxeT ¢ J1oAbMH o0maTbea?! IIoHATHBI M OCHOBaHUS,
koTtopsie BACTABJIAIOT cunrath HaxoxaeHue Pazyma B KakaoM KOCMHYECKOM TeJie
OBSA3ATEJIbBHBIM daktom?! Eciu "ner", To Bam ciienyer Xxopoio mogymMaThb 4, BIOJIHE
BEPOSITHO, eI¢ pa3 MPOYNTATH NpeAbIIY N MaTepHaJl.

Bo BcenenHnoii, koTopas npeacrapiaseT co00i cBepXynpyryio 3QUpPHYIO CTPYKTYPY,



atombl HE MOI'YT nosButhest camu mo cebe. [last mx co3panus TpeOyloTCs yCHJIHSI
PA3YMA! Te Hejenble uae, rie pacnuchbiBaioTcs ''HayuyHble' KapTHHBI TNOSBJIEHUS
IUIAaHeT W 3apo:kaeHust ku3Hu Ha 3emuie, He uMeloT HUKAKOI'O oTHomennss k Hayke!
IHocTapaiitech NMpeACTABHTH peajbHOCTb. U ToNbKO ¢ Hew padotaiite. Cama >¢pupHas
cTpykrypa packadyatb co6ctBeHHble CBEPXYIIPYI'UE nuutn 10 amniutyasl aromos HE
moxker @®HU3WUYECKHW. ITostomy ™l uveem EJVWHCTBEHHBIM Bapuant: Bce
KocMH4YecKkue Teja co3ganbl PA3YMOM, kotopsiii HaxoauTces BHYTpu Hux! IIpu oTkase ot
JaHHOTO0 noJoxkenus Mol nojayyaeM HEBO3ZMOKHOE nporusopeune u I'JIVIIOCTD!

Takum o0Opa3zom, 3emuass CucremMa BKJIIOYaeT B ce0sl He TOJbKO 3eMJII0 M €€
H3BEeCTHBIX HaM oOuTarteseil! 31ech nMeeTcs emé psx OrpoMHBIX cymecTs! U o HUX Jdroau
HHUYETI'O ne 3naroT! Ilopa BceM Ham nmo3Hakomutbesi ¢ Cosnaresasimu Hameil Ilinaners,
npedsiBalomuMu BHYTpu Heé, u ¢ AByMs 3J100HBIMH TyXaMU-TIapa3uTaMi, 00BUBAIOIINMHU,
KaKk mnepHarbiii 3Mmeil Kerumajgbkoarib M3 JApeBHMX peJIMITHil AMEpPHKH, CMeEpPTeIbHOM
yaaskoii 3emutio ceepxy. HAUHEM 3HAKOMCTBO!

Bcest neHTpanbHast M cpeHsIsl YaCTh BHYTPH 3eMJIH SIBJISIeTCS MECTOM NpeObIBaHHUs
eé Cosmareneil. OHM cyllecTBYIOT B BHAE YL, KOTOpPble OTJIHYAKTCA OT HAIIMX
(4enoBeyecknx) pasmepamu. TBopusl Hamleli Il1aHeTbl HUYEro MPOM3HECEHHOT0 BCJIYX He
CIBIIIAT U B HCNOBEeJsiX U MOJIMTBAX, MATKO roBOpsi, He HYy:xIawTcsa. UM He HOCTYyNHBI
MBICJIH M BHYTPeHHHE IPOLeCChl Yea0BeKa U ApYyrux cymecrs. Cosnaresieil 3eMiIn MoxkeT
OBbITh U ABOE-TPOE, U HECKOJIbKO JecATKOB. OHM CyIIeCTBYIOT COBMECTHO MUJINAPABLI JIeT
BHyTpu Ilnanersl. KpomMe HuXx B eé riayOmHe HaxoguTc O0JbIIOE KOJINYECTBO
ThICAYEJETHUX Ayll, B TOM YHCJIe ObIBIINMX JIIOJACH-THTAHTOB.

BoJsHbl padyma 10 CTPOEHHIO, IO CBOKCTBAM M pa3MepaM Yy BceX OAUHAKOBBI H
SIBJSIIOTCS OTHOBPEMEHHO W Aymioil. MHorue cozgatein KOCMAYeCKMX 00beKTOB OTPOMHBI.
IMouyeMy :xe HamM a0COJIOTHO HHYEr0 He M3BECTHO O CYIIECTBOBAaHUM JApyroro pasyma?!
O4eBHIHO, YTO JIOAAM KTO-TO 0YeHb CHJIbHO MemaeT U BpeauT! Co3garenu 3eMiIn TaKkoro
cleJiaTb He MOTYT (PM3MYeCKHM - OHHM HaxoAsATcs moa Hamu. Bo3zaelicTBue orpomMHoro
CyliecTBa Ha MHOKECTBO JIIO/ieil OJJHOBPEMEHHO MOKeT NMPOHCXOANTH TOJBKO CBEpXy, I/ie
co3zaresiel 3eMJIM HET U He MOXKeT ObITh.

Ho Bce HalIu peJMruu 4 3HAHMA HameJIeHbl HA JBUKeHHMe AylI BBepX, B ''IIapcTBO
HeOecHoe'". OpHako ©0e3 aTOMHOH CTPYKTYpbl Aymia CYHIeCTBOBaATH He MOIKeT.
CienoBarelbHO, BCE, YTO HALEJMBACT JI0Aell HAa JBM:KeHHE MX AYII BBepX, SBJIACTCH 110
CyTHM MAacCCOBbIMM YOMMCTBAMM WJIM COY4YacTHeM B MaccoBbIx yOmiicrBax. Cyluectsa,
3aJI0)KUBIIME B 4YeJIOBeYeCKHe roJIOBbI TaKHe 3HAHMSA, ecTh yOMHIBI, Mpa3b, BeIpoaku. Ho
04YeBH/IHO, YTO TaKOe IO0JIOKeHHe MX ycTpauBaeT 0ojblle BCero. A BbIIAIOT OHU cels 3a
Bora, T.e. ABIAIOTCA 32aBeJOMO €lI¢ H BEPOJIOMHBLIMHM MOLICHHUKaMH. Mbl uMeeM [1eJIo ¢
HEeBUIUMBIMHU TyXaMu-yOuiiaMu, KoTopble HaxoaaTcs: BBepxy. Ho Bcsikomy HopMaibHOMY
cymectBy TaM HE BBI’)KUTDb. 3HaunT, BHIPOAKH CYIIeCTBYIOT He B ATOMHOW CTPYKType.
Onu 001a7210T TOHKOMATEPHATBbHON (HeBHIUMOI YeJI0Be4eCKOMY I1a3y) IUIOTHIO M3 BOJIH
OTPUIATEJbHBIX 3MOLMIA, MOITOMY M JIIOAH, M HAIIM AyIIM MM HYKHBI B KauyecTBe
HCTOYHUKOB JHeprum. UX miaoTe - cBepxMaJjible BOJIHBI, KOTOpPble MIEHTHYHBI HAIIMM
BOJIHAM OTPHIATEJbHBIX dMouMii. U B TAKHX BOJTHAX HAXOAMTCS UX Pa3yM.

dymarw, uto y Bac mociie npoureHusi mocjenHero ad3alna BO3HMKJIHN BOIPOCHI.
ITouemy aymia He MOXKeT CylIeCTBOBATH 0e3 ATOMHOM CTPYKTYphI? [le10 B TOM, YTO BOJIHBI
aymu (pasyma) odyeHs Maabl. A B Kocmoce orpoMHoe KOJIHM4eCTBO BOJIH, HO IVIaBHOE -
TUTAHTCKOE KOJIM4YecTBO NbLiu. MMeHHO OHA HecéT c000il 04eHb OBICTPYIO CMepTh J1000
Aylle - Belb Mbl IIePeIBUIAEMCsl € KOJIOCCAIBHONH CKOPOCTHIO. I MOCTOSIHHOE CTOJIKHOBEHHE
HA TaKO# CKOPOCTH AYIIH, 0COOEHHO MaJyIoi (0e3 aTOMHOI0 OKpY:KeHHs), ¢ MACCOH NMbLIH
Ype3BbIYAHO OBICTPO 3aKOHYHMTCA THOETbI0. A ¢ APYroii CKOPOCTBI0 HAM JBHIaThCsl
HeBO3MOkHO. U, ckopee Bcero, aToMHasi CTPYKTypa - HauOoJiee OjaronpusiTHas IJisi
COXpaHeHHUs BOJIH IYLIH.



Ho noyemy nyxu-BbIpOJKH CYHIECTBYIOT B BOJIHAX OTPULATEJbHBIX IMOLMIA, a He B
yéMm-1o apyrom? [Lina nHavaua 3ameuy: kak HOPMAJIBHBIE nymm, onn HE CMOI'JIA BbI
SKMTh B BbIIIMHE. A 0JM3K0 K 3€MHOiIl MOBEPXHOCTH MM KUTh He MO3BOJMIU Obl ellé B
apesHue BpeMena. IlodToMy uX ocHOBHOIi pasym HaxoauTes Ha OITACHOM wan naxe HA
CMEPTEJILHOMN JJIA HOPMAJIBHBIX aym BbicoTe. Tak uto onHozHauHo: OCHOBA
HX CYLIECTBOBAHMS - HE AaTOMHAsI CTPYKTYypa. X0Tsl OHU MOTYT CylIeCTBOBATHL U1 B ATOMHOM
MUpe, HO TIPH YCJI0BHHU, YTO B HEM UX NMpedbIBaHUE OyAeT B 0c000ii, 00s13aTeIbHOM 111 HUX
(xu3HenHo BaxHoil) OCHOBE! Yto 310 32 OCHOBA, eciiu oHU BO BCEM, Be3lie U Bceraa
JIOMOTaJIMCh U JOMOTal0TCS OTPULATENbHBIX IMOLMI NOCPEACTBOM BEpPOJIOMCTBA U Jixku. U
3/1eCh OTBET TOK€ OJHO3HAYHBbI!

Takue AyxXu-yOWiibl MOTYT CyLIeCTBOBATH [Ja)ke HA OTPOMHON BbICOTE B CHIY
HECKOJIbKMX NpuYuH. Bo-mepBbIX, HX pa3syM noajep:kupaercss BHOpanMsIMU BOJIH
OTpULATEJbHBIX IMOLMA, Yero HeT HU y OJHOH HOpMAaJbHOW aymm. Bo-BTOpBIX, Yy HHX
OrpoMHbIe pa3Mepbl. B-TpeTbHX, OHH HMEKWT HeHCCsIKaeMble (MOKA!) HCTOYHHMKHU
NMOCTYIJIEHUSI BOJIH OTPULATEIbHBIX IMOLMIA OT JII0JAel U 0T APYrUX KPyNHBIX cymecTB. B-
4eTBEPTHIX, OHM HCIOJBL3YIOT B KauyecTBe BPEMEHHBIX O0J0KOB COXPaHEHMs 4Yero-Jinoo
HYKHOT'0 MM TI0JIOBBI, SMOIMOHAJbHBIE I[EHTPbl M JAYIIM OrPOMHOI0 MHOKECTBA JIO/EN,
co3garomux B cede orpunareiabHbie 3Mouuun OJHOBPEMEHHO u CKYYEHHO. Jto
NPOMCXOAUT €O 3PUTENSIMH Ha CTAAMOHAX, KOrJAa Jo0MMasi KOMAaHJAA WIH MIPOK
NMpOUrpbIBaeT, BO BpeMs MAaCCOBbIX OeCNOPSIAKOB M JPaK, B MePUOALI TPYNIOBOr0
NMPoCMOTPa PUIBLMOB YKACOB H B AHAJOTHYHBIX CUTYal[UAX.

IMoxanyil, camasi OJaronpusATHAs AJs1 HUX - NATAA NPUYUHA: OHH 00JaJAK0T
MHOTOLIEHTPOBOM CTPYKTYpPOii OCHOBHOTO pa3ymMa ¢ HIeaJbHOH CHCTeMOH ero
camocoxpanenus.. Mbl Bce mMeeM B rosioBe (M B ayme) oxun COEJWHEHHBIM,
MOHOJIMTHBIN LIEHTP, 0CO3HABAEMbIil HAMHU, Kak co0cTBeHHOe "S". Y HuUX - BCE nHaue,
npu4éM ¢ MOMEHTA MX BO3HMKHOBeHHsl. Takoii HeBHUIMMBIH AyX-yOouiina mosiBJisieTcss B
pe3yabTaTe MOJIOKUTEILHOI HHTep(depeHNNU - Hagewch, Bbl pa3odpanuch ¢ Helwo. OHa
Bo3HHKaeT B MoMeHT BJIM3KOI'O konTakra aym, Haxoasimmxces OJJHOBPEMEHHO B
THEBHOM, CJIe3JIMBOM, MCIYTAaHHOM WJIM B IOJO0HOM COCTOSSHMU. B 3TOT MHMIr BOJIHBI
oTpuUATEeNbHbIX JMonuili coegunsaores u YCUIIMUBAKOTCS - u nosBasercs
TOHKOMATEPUAJILHBII MOHCTP. B MOMEHT cB0€ro co3ianus OH y:Ke HAXOJAUTCH B roJioBax U
B IMOLIMOHAJIbHBIX HEHTPAX BCeX CONMPUKOCHYBIIUXCS Ay

Takne ayxu-Aymery0bl H3HAYAJbHO HMMEKT MHOIOUEHTPOBYI CTPYKTYPY
OCHOBHOro pasyma. Eciu B OMTBe CTOJKHYJIUCHL B SIPOCTHOI CXBaTKe HA O0YeHb TECHOM
yuactke 200 4esioBeKk000e3bsiH, TO y BO3HHMKIIEro 4yaoBHMIa nosBujiochk 200 meHTpOB,
KOTOpbIe 0Co3HAIM cedsi ogHuM cyuiecTBoM. Ilpuuém >t nenTpnl ObLin PA3JIEJIEHBI
HEBOJIBIIUMU PACCTOSIHUSIMMU - BO3HUK, TaK CKA3aTh, 3Meil TOPBIHBIY 0 ABYXCOT
rojioB. ToJbKO B OTJIMYMHU OT CKa304HOrO0 (!?) cymecTBa 3100HbII MOHCTP 0CO3HABAJ celst
HCKJIIOYHUTEJbHO OJHUM LeJIbIM, 4 He MHO:KeCTBOM ocoOeii. [lo Mepe pa3BUTHSI YHCJIO ero
HEHTPOB YBEJMYMBAJIOCh. Bce OHH Yy:ke TbICIYeJeTUsI HAXOAATCS HAa HEKOTOPOM
paccTosiHUM APYr OT Apyra Haa 3eMuéid, Kyna Ayx-nmapa3uT HOJHSJICS B MPoIEcce CBOEro
yBejimyenusi. I B To :xe BpeMsl ero cucreMa caMOCOXpPaHeHMsl M03B0JIieT MTHOBEHHO (T.e. ¢
KO0JIOCCAIbHOM CKOPOCTHI0, KAK BCe CBEPXMaJible BOJIHbI) COEAMHATDH ITH LIEHTPHI B eAUHOE
nesoe. Jlymaro, 4To B mpouecce 3BOJIONMH 3Ta Mpa3b co31aja 00JblIoe KOJINYEeCTBO H
CTPAaXOBOYHBIX (Pe3epBHBIX) LEHTPOB, BKJIKYAs C031aBaeMble UMU BPeMEHHO, 0 4éM Bbl
NPOYWIN B ONMUCAHUM 4YeTBEPTOH nmpuyuHbl. Cjeg0BaTeJbHO, OHU MMEIOT MepeaBUraeMblid
NOCTOSIHHO  (MOOWJBHBII) pa3syMm, cocrosimmic w3 MHOJKECTBA pa3genénHbIx
PACCTOSHUSIMM LIEHTPOB, PACII0JIOKEHHBIX HA/I BCell MOBepXHOCThIO Hamel [liianersl.

IMono0HbIe MOHCTPHI MU MOHCTPUKHU BO3HMKAKT Yy KMBOTHBIX, Pbl0, HACEKOMBIX U
Jaxke B opranusMe 4esioBeka. Ho Bce oHM He 00,1a1a10T yMOM. YMHBbI€ 37100HbIe MOHCTPBI
€031a10TCsl AYIIAMH, 00JIAAAI0IIMH Pa3BUTHIM Pa3zyMoM.



Tenepnb, Hage0Ch, BaM MOHATHO, KTO W 3a4eM CKPBLI 3(PHPHYI0 CTPYKTYpPY 4epe3
MaccoBoe Bo3aeiicrBue. Mnauve awoau, umes HAYUYHOE MUPOBO33PEHMUE, y:xe naBHO
YHHYTOKMJIU ObI OTPOMHBIX 3JI00HBIX YyAOBMIIIL.

IMosryyaercss, 4YTO Bce Tak Ha3blBaeMble HAYKH, PeJIUTHH, TPAIUIUH H
MHPOBO33peHHe JoAeil ri1y0oko BpaxaeOHbl HAIIMM >Ke HHTepecaM. JIikeHayka CJIy:KMT
AyXaM-BBIPOJIKaM, CKpPbIBasi HCTHHHOE MOJIOXKeHHe Bemleil. B 3ToM cMmbiciie Mexay e u
peaurusaMu otTau4umMii Her. ®U3MKHU, ACTPOHOMBI M XUMHKHM, kKak U1 BCE peaurnosnnie
nesitenu u npeacrapureau BCEX nyxopubix Hanpasiaennii HEBOJIBHO B Toii niamn nHoi
CTeleHM COAEHCTBYIOT MaCCOBOMY AylIery0cTBy.

Takum o0pa3oM, YeaoBe4ecTBO - HUBWIM3ALNMS TOJYMAPHOHETOK, KOTOpbIe 00
3TOM He 3HAIOT M He YYBCTBYIOT BO3JeHCTBHS IBYX OFPOMHBIX AYXOB-napa3uToB. OHHu
ONyTHIBAIT 3eMJII0 0YeHb TOHKHMM HHUTSIMHM, HeBUAUMBIMHU 4ejioBedyeckoMmy rJasy. Ooda
BBIPOIKA NMAapa3sUTHPYIOT Ha MoO3re, pa3yMe M 3MOLMOHAJBbHBLIX LEHTPaX BceX KPYMHBIX
CyIIeCTB, BKJIYAS KaXKIOr0 4YejoBeka. MCTOYHMK WX CYIIeCTBOBAHMA — DJHePrus
OTPHLATEJBHBIX IMOIHMIA: 3J100bI, HECHABHCTH, CTPaXa, CJE3THBOCTH 1O JIOOOMY IOBOAY,
HeNpPHUSA3HMH. ..

Jlronm mMoruim OblI KMTHh BeYHO M BO3BpPAallaThCsl MJAJeHUAMH MoOCJe OT/AeJIeHus
AyWH OT CTAPOro TeJsa, COXPaHsAs NMPOLLIYI0 NMaMATh MoJHOcTBIO. Ho ceifyac Bce mymm
KPYNHBIX  CYIIeCTB, BKJIKYasg  JIIOJeH, YHHYTOXAIOTCA  JBYMS  OrPOMHBIMH
TOHKOMATePUATbHBIMU NMapa3suTaAMHU Ccpa3y MocJje TaKk Ha3bIBaeMoili cMepTH. JTOro Mbl He
3HaeM MOTOMY, YTO NPAKTHYECKH BCe HAIIM 3HAHUS, B TOM YHCJIe - 0 CTPOeHUM MUKPOMUpa
u BcejeHHoil, B TedeHue ThIcsaUeseTuil (QanabcupuuupoBaaucs, uyaoBumamMu. OHHU
THE3IATCH B IOJI0Be KaKI0r0 U3 HAC, U3-32 Yero JIIOAU AYMATh BIOJIHE JIOTHYHO HE MOIYT.
IIpucyrcTBHe AyXOB-Mapa3suTOB HEOCBEAOMJIEHHOMY O HHMX 4eJIOBeKY OOHAPYKHUTh O4YeHb
CJI02KHO W3-3a TOTO, YTO OHH MOJIB3YIOTCS ero ke MO3rOM, pa3yMOM W OpraHaMu 4yBCTB.
Ilapa3uThl cyniecTBYIOT 3a c4eT OTPMUATENbHBIX 3Mouuii Apyrux cymects. IloaTomy mMbI
JIOBOJILHO YacTO KOH(JIMKTYeM, BeleM BOHHBI, 001eeM... U Bcé mo ux BuHe. OT HUX MOKHO
u30aBuThCsl MNpocTbiMu  AelictBusiMd. Ho oOHH  J0/KHBI  OBITH HMCKJIYHMTEIbHO
OJJHOBpPeMEHHbIMH [Jis1 Bcex Jrwieil. Bcé, yro Bbl ceiiuac mpousm u mpouréte aaljiee,
nokaxercs crpanubiM. Ho ono HA B UEM e nporusopeunt nameii PEAJTbBHOCTH,
PA3YMY, JOI'NKE u HAYUYHOMY MUPOBO33PEHUIO. OTcyTcTBHE NPOTHBOPEYHIA -
NPU3HAK UCTUHHOCTH. Bam cienyer ocHoBatenbHo IIOAYMATD.

Kuzup Bo Beentennoi

Pazym Be3zge! Ho mronsiM m3-3a OTCYTCTBMS HAYYHOT0 MHMPOBO33pEeHHs] HHYEro He
H3BECTHO 0 MUKPOMHpeE W ero 3aKOHax. A Ayma (0OHa ke pa3yM, OCO3HABaeMbIii HAMH KaK
coocTBeHHnoe "SI'') cocToMT W3 cBepXMAaJbIX BOJIH. Jlylma Mo:KeT CyliecTBOBAThH TOJbKO
BHYTPM aTOMHOIl CTPYKTYPBbI, T.e. BHYTPH BOJIH 00JIb1lIero pa3Mepa, B TOM 4YHcJie - BHYyTPH
Mo3ra. B xkadecTBe Mo03ra MoXkeT BBICTYNATH JI000e BellecTBO, COCTOsIIee U3 aTOMOB. B
MeAMIHHE U3BECTHBI CIy4au, KOrJa BHYTPH I'0JIOBbI HCYe3aJ10 MO3roBoe Beuiecrso. OHo B
TaKUX CUTyalMsAX, KaKk NPaBuJ0, 3aMeHsJIOCh BO/I0I, HO HHOTa U APYTUMH MaTepHaJIaMH,
BKJIIOYAsl METAJLTbI, A JIIOJAM MPOAO0JIKAIM MPAKTUHYECKH MOJTHOLEHHO KUTh.

ATOMHasl CTPYKTYPa, He AIBJISIIOIIASICS MO3I0M, He 00J1a/laeT NPUBBIYHBIMHU /151 HAC
CBOliCTBAaMHU: 3peHHMEeM, CJIYXOM, OOOHSIHHEM, 00JIeBbIMH HEHTPaMH... ITO OCOObIH MuUp,
KOTOPBI B OTPOMHOI CTeNeHH OTJINYaeTcs OT NMPUBBLIYHOIO HaM. MBI HUYEro He 3HaeM 0
HEM M He yMeeM 00IIATHCA C ero NMpeACTABUTEsIMA. X0TSI B CKOPOM BpPeMeHM KasKAbIi U3
Hac nepuoaMYeckM OyJeT B TaKoil MHUP HomajaThb Mocje OTHeJdeHHs OT CTaporo TeJa.
OOmenne Mexay JHOABMH M JymIaMM BO3MOJKHO IIPH TECHOM KOHTakTe (IpH
CONPHUKOCHOBEHNH), KaK MBICJCHHBI pa3rosop Mexay HuMH. OIHaKo HeoOXOAMMO He
TOJBKO 3HATh U YYBCTBOBATH LEHTPHI, NOCPEICTBOM KOTOPBIX BO3MO:KHA Takasi Oecela, HO



CHAaYaJIa UX CO31aTh M pa3BuTh. Ecim Bel moJsiaraere, 4ro 310 4aKpsl, TO 3a0/1yK1aeTeCh.

O4yenp Magabple pasMepbl BOJH AYIIM - OJHA M3 TIJIABHBIX NPUYMH Hallel
HEOCBEeJOMJIEHHOCTH 0 MHOruX Bemax. Mbl He B cocTossHuM ofmatbes ¢ Co3garensam
3emun, kak 1 OHN ¢ HamMu. Bee BO3MOMKHOCTH 1JIsl TOAO00HOT0 O0IICHUSI HJIH [JIsI IlepeJavyu
HYKHO HaM HH(OpPMALMHM NepPeKPbIThI AyXaMH-BbIpoaKaMu. OHH npe0bIBAaIOT B roJ10Be
KaKI0r0 4eJiOBeKa OT ero poxkaeHusi 10 cMepTu. Jymu 0e3 Toro teja, K KOTOPOMY MBI
NPUBBIKJIN, OTPAHNYEHBI B CBOMX BO3MOKHOCTSIX. A JIIOHM M3-32 BO3/eiCTBUS Pa3yMHBIMHU
cyliecTBaMHd B IIOJHOH Mepe mnoka He sABJAWTcA. CyumecTByeT emé oOAHA BaKHAs
OUBNYECKAS npuunna, no koropoii Co3narenu Hameii Ilnanersl He MOTyT 00IIATHCS €
Hamu. O Heii Bbl y3HaeTe B IpoaoJkeHHe TaHHOMH padoThl, BO 2-i YacTH.

B 3¢upHoii crpykrype (T.e. B peajbHOM MHpe) He HAXOAUTCS MeECTO YEéPHBIM
AbIpaM, AHTHMATEPHHM, TEOPHH OOJBIIOI0 B3PLIBA, KOJJIANCAM, CBEPXTHTaHTCKHM
CKOPOCTSAM, HCKPHUBJIEHHOMY HNPOCTPAHCTBY, TOHHEJSIM BpPeMEHH, HATYMAaHHOMY MAaJoMy
Bo3pacty BcesienHoii... CTaHyT NpONLIBIM M NPeACTABJICHHUS] O MapaljieJJbHBIX MHPAaX, 0
"mapcrBe HeOecHoMm", 00 HJIO, o peJurmosHbIx 4Yyaecax M IPOYMX BPeIOHOCHBIX
rJyNOCTAX, KOTOPbIE CYIIeCTBYIOT H3-32 BO3AeHCTBHSA, HePeJKO KaK raJJIIOHUHANNH.

BbI xopouio 3HaeTe, YTO MHOTHe BepsSIT B CylIeCTBOBAHUE OTCYTCTBYIOIIUX Belleii.
Hx M0:xHO ObL10 ObI JIerKO CHATH Ha KaMmepy uiau chororpadpupoBarb. Ho HUKTO caesaThb
3TOr0 He CMOT, MOCKOJIbKY OHH CO3AI0TCsl KaK WIJIIO3UH B YeJT0BeYeCKHX roJ10Bax 1yXaMu-
napasurami. 3aaymairtech, mo4eMy MUJJIMOHBI JIOJAeil BepsAT, YTO BHAEJH TO MU HHOE
"qyg0'" MM sIBJIeHHe, a HUKTO W3 HUX He MOKeT NMPeACTABATh HH OJHOI0 10KA3aTeJbCTBA
yBuaeHHoro. Ho ngecaTkm Tbhicau Takux ''cBuaereneil’ wumean ¢oroanmaparbl M
knHokaMepbl. Tak 4yro onu Bugeau? W mouemy um Bepsat? Ilopasmeinuisiite, u Bl
noMMéTe: BCE 3TO MPOUCXOAUT MOCPEACTBOM BO3JAelcTBHA Ha co3HaHue Jojeid. [lonodHbIe
SIBJICHHS] U3BECTHBI ¢ JaBHUX MOP BO Bcex rocyaapcrsax. CienoBare1bHO, BO3AelCTBOBATH
MOTYT TOJbKO OIPOMHBbIe HeBHIMMbIe ThICSiueJieTHHE CYIIecTBa, KOTOpble NMpPedbIBalOT B
YyeJioBeYeCKHUX roJIoBax.

Ha 3emuie orpomuoe koumdecTBo Jamoaeil, koropsie YBEKJIEHBI, uyto um
cJABIIAJICH Trosioc 0Oora, ero coserbl, Ojgarue Haméku.. IlogoOHoe npoucxoauT Yyike
ThicsyeseTnss! M3 Takmx MHOrOYHCJEHHBIX (AaKTOB MbI NPUXOAUM K 3aKOHOMEPHOMY
BBIBOYy: Te, KTO BbIAaéT cebst 3a bora, morimm 661 OYUEHbB JIABHO pa3bsicHUTH
yesoBeyecTBy Bcé! Ho onu TIHATEJIBHO ckpsiBarorcs! Bosee toro, CO3HATEJIBHO
HATPABJIUBAIOT JIIOJEH APyl HAa Jpyra NmocpeacTBOM MHOKECTBA PEJIUIMii U COBEPIICHHO
CKOTCKHX, mpecTynHbix 3amoBeneii! Ilouyemy? KakoBbl mx mMoTuBbl M Bbiroga? Eciam
noaymarb, To crpemJjenusi 3tux TBapeii OUEBU/IHbBI! Bcé mnoBeneHue HeBUAUMBIX
Aywery0oB cBHAETEIbCTBYET 00 HX BepOJIOMCTBE, KeCTOKOCTH, MOLJI0CTH, JKHBOCTH H
HEHABHCTH K 4yesioBedyeckomy poay - OJHO3HAYHO!

Bo3bMuTe 32 0CHOBY MOJJIMHHOE HAYYHOEe MHPOBO33peHHe - U BBl cMoskeTe pemuTh
NpaKTHYecKH J00yi0 3araaky ucropun miam Haykn ¢ JEIKOCTBIO. Crout aummb
HEMHOT'0 OyMaTh!

Kus3Hb mocjie cMepTH

Hukro u3 Joaeil He ymupaer. B MOMEHT Tak Ha3pIBaeMOM CMepPTH YeJOBeYeCKui
pa3yM, KOTOPBIil siBJIsieTCs OAHOBPEMEHHO M IYILIOWH, oTae/siercss oT Mo3ra. CBs3p AylIH C
TeJIOM Npekpamaercsa. B 3ToT Mur xyxu-yoniinsl 1 HAYMHAKOT 00padoTKy QylId, KOTOpasi 0
peanbHOCTH Hevero He 3HaeT. OHU Pa3bIrpbIBaOT CAMbIH HACTOSIIIMI CHIEKTAKJb C HeJIbI0
NOJIyYeHHUs] OT He€ MOC/JeIHMX OTPHUATEJbHBIX 3MouMii. 3HAsi HCTOPHUIO KU3HHM KAKIOI0
TaK Ha3bIBAEMOro0 ymepuiero (OHU Y3HAKOT eé U3 ero ke NmamMsATH), OrPOMHbIE NMApPa3UThI
BBIIAIOT ce0sl, B 3aBUCHMOCTH OT Ka)KI0r0 KOHKPETHOro ciydasi, 3a bora mim 3a npyroe
cymectBo. U BBIKMMAOT W3 AYyMIM BCE, YTO BO3MOKHO. A MM HYKHBI TOJBKO BOJIHBI



OTPHIATEJBHBIX IMOIUI. B KOHeYHOM c4éTe OHHM ONMYCTOIIAIT M YHHUYTOKAKT BCAKYIO
ayury.

B orpomHoii cTenmeHu oca0JieHHIO AYIIM, BO3AeHCTBHI0O HA Heé M YHHUYTOKEHUIO
croco0cTByer e€¢ mMoabéM HaBepxX, HA YTO HaNeJIWBAIOT BCe HAINM 3HAHHUS, OCOOCHHO
penuruu. Tak 4ro ceiiyac *KM3HH MOCJIe CMepPTH HeT. BHEKMBAOT JMIIb MeJKUHe TYLIH,
BpoJe HacekoMbIX. Ho cuUTyanuio MOXKHO M HY’KHO W3MEHHUTh KapAWHAJILHO, JJsl 4ero
He00X0AMMO AyXOB-NAPa3uTOB YHUUYTOKUTh. Toraa u Oyaer KM3Hb MocJe TaK Ha3bIBaeMOW
cMmepT. XoTs 0oJiee NMPAaBUJIBLHO, Mbl Bce OyleM He YMHUPATh, 4 OTACJIATHCH OT CTAPOro
MO3ra M TeJa, a 3aTeM IepexoJuTh AYUIOH ¢ MNOJHBIM O00BEMOM NaMATH B HOBOE
MJIafileHYecKoe TeJI0 B YpeBe 0epeMeHHBIX KeHIIHH, T.e. COBEPIIATh peMHKapHanuio. Beero
3TOr0 MbI He 3HaeM, MOCKOJIbKY YeJIOBe4eCTBO - HUBMIIN3ANMSA MOJY30MOH.

B roJsioBe 4esioBeka aBe aymu. OqHa U3 HUX — YejloBeuYecKas, a Apyras (MeHbIIero
pa3mepa) — noaco3Hanue. O0bLEM AylIN YeIOBEKa — 0KOJI0 TPeTH rojoBel. C oTMHUpaHUEM
OT aymH (H3NYECKOro Tesa OHA JIWIIAeTCs BO3MOKHOCTH BHIEThb, OIIYINATH 3alaxH,
cJIbIAaTh 3BYKH... [locie BceMIpHBIX OYMCTUTENBHBIX NMPOLEAYP, ¢ HCYE3HOBEHHEM JBYX
NO/VIBIX AYXOB, BCeJMBIIASiCA B MJIAJIeHIa Aylua, ObIBIIAsA 4eIOBeKOM, OydeT MOMHMTb
CBOI0 Mpouury xu3Hb. IloaToMy pa3ym dYenoBeka W JApPYrMX CyHIeCTB HAYHET pacTH
o0b1icTpo. U Ha 3emule HAYHETCH HenpepbIBHAS 3BOJIIOLMS Ayl

Mugb! 1 pealbHOCTH

IToka cJI0:KHO cKa3aTh CO BCell YBEPEHHOCTHIO, Obl1a WM He Obl1a ATaantuaa. Ho
3a Hell CKpbIBaeTCs HCTOPUYECKasi PeajibHOCTb. 3a TepMHMHOM ''ATjaHTHIA" BBIPOAKHU
CpsSiTAIM MHUP, cylllecTBOBaBIINi paHee. UM M moHago0uiach ATJAHTHAA, YTOOLI UMETh
BO3MOKHOCTb COCJIATBCH Ha Heé NI 00BSICHEHHS! HEKOTOPBIX CTPAHHBIX CBeJeHHIi, B
OCHOBHOM MCTOPHYECKHX.

IlpaBauBble 3HAHMS JJIUTEJbHOE BpeMsl COXPaHsJIU JApeBHUe rpeku. HeGoxurenu
3eBc u ero cynpyra I'epa - cuMBoIH4YecKkHe 00pa3bl BHIPOAKOB. 3eBC BOLAPMJICSH, 3arHAB
TUTAHOB (T.e. JIIOei-rUranToB) B noaseMublii Mmup. 3uamenutsiii I'. Hlanman oTkomau
Tporw, ucmonb30BaB cBeAeHHs] W3 Tpou3BedeHuil ['omepa, 4YTO CBHIETEJBCTBYET, B
ompeneJéHHoll Mepe, 00 uX aocToBepHOCTH. UTo mMckamm Tak aoiaro Onucceid u ero
cnyTHUKH? Jla MecTo o0lIeHUs] ¢ AymIaMH M3 NOA3eMHOro mmpa. Tam ke MO:KHO ObLIO
nepeiiTy W3 CTAaporo Teja B MJajeHYecKoe (IPYyrMMH CJI0BaMH, COBepPIIHTb
PEMHKAPHALUIO, T.e. POAMTBLCS 3aHOBO C COXpaHeHHMeM cBoero "S" u Bcell mamMsTH) MU
cTaTh 0ecCMepPTHOM AymIoi, onmycTHBIINCH B I1y0b 3emum. Oaucceii Takoe MeCTO Haé,
yiias ot ABYX uyaoBuil (o1 Cuniiasl 1 Xapuoasl), HAXOAUBIIMXCH BBepXy. Torna oHn ObLIH
He TAKMMHU OTPOMHBIMH, Kak ceiiuac. Opucceil, KaKk HM3BeCTHO, o0mIAJICH C AylIAMH M3
N0J3eMHOT0 MHPAa, B TOM YHCJIe C MATePhIO.

M MHorue mpaBuTesn (peajibHble JJMYHOCTH) B IPEBHOCTH He 3aCTABJISAJIN JeJaTh
JIMKCUP OeccMepTHs, a OTHPABJISIN IKCIIEANNMA WIM YXOAWJIM CaMH HA MOMCKH MMEHHO
TakuX MecT, rae mooniBag Opaucceii. IlonodHbIle HCTOPUN eCTh NMPAKTHYECKH Y KAXKI0T0
HApoJa ¢ JpeBHMMH KopHAMH. CBeleHHsA 00 ATJaHTHAE TaK:Ke CBA3aHbI ¢ MHUPOM Iy,
OT/ICJIMBIINXCH OT YeJOBe4YeCKHX Tes. MHOro mpegaHuii M O JIIOASIX-THTAHTaX, KOTOPBIX,
KAaK IPaBWIO, 3arOHAIM B noaszeMHblii mup. K ciaoBy, ToTr ke Beaukan CBATOrop u3
pycckux ObLIuMH. Be3ge MbI HaX0AUM, YTO AYIIM TAK Ha3bIBaeMbIX yMepPLIUX B JAJIEKOM
NMPOLJIOM YYBCTBOBAJIM ce0sl B NMOJHON 0e30macHOCTH B Ii1yOuHe Hamleil IlnaneTsl psagom ¢
eé CozgaressiMH. A y COBpPeMEHHBIX JIOJed BHYTPEHHSIA YacTh 3eMJIsl CYUTAETCH MeCTOM
aga. Komy mnoHago0uinoch W3BpPaTUTh MCTHHHOE TOJIOYKEHHE [0 Takoii cremeHu?
Onno3nauno, He Co3znarensam 3emuu. Kakue ke cymecrBa (0e3:kajJ0CTHbIE, OTPOMHBIE U
HEBHIMMbIE) TaK MOIJI0 BO3AeiicTBYIOT HA jdioAeii? OHu BbIAaOT ceds 3a bora, youBawot



BCeX, YHMYTOXKasl Jaxe AYIIH, M CTPeMATCS OCTAThCA Hem3BecTHbIM. /lymaro, uro Bam
cjenyeT OCHOBaTeJbLHO moaymMaTb. U Bbl HenmpeMeHHO npuaéTe K MPaBUJIbHBIM BbIBOAAM.
OHu HUYeM He OYAYT OTJMYATHCS OT MOHX. I He COMHEBAKOCh.

JonmosHw TeMy o ruranrax. Urto B Hame BpeMsi MNOCIY:KMJIO0 TOJYKOM K
akcejepauuu? PazButue TeXHUKH, NpeKIe BCero - NosiBjeHue tejepuaenus. Jwam craau
0oJbIIe YNTATHL M e3AuTh. Koau4yecTBO BHAMMBIX M MpeACTaBIAeMbIX MMH 00pa3oB
YBEJINYMIIOCH, U 00b€éM Ayl BbIpoc. COOTBETCTBEHHO YBEJIUYHIUCH pa3Mepsl Teaa. Mexay
HUMH CYILIeCTBYeT HmpsiMasi 3aBUCUMOCTh. VIMEeHHO ¢ MOsIBJIEHHEM TeJleBHIEHHs HAYaJIcs
HOBBIIl 3Tanm akcedepauuud. Bo Bcex rocymapcrBax, riae TejeBHAeHHE CTAHOBHJIOCH
MAacCOBBIM fIBJI€HHEM, HelMpPeMeHHO HaunmHajdach akcejepanus. Ilepuon cpeaHeBeKoBOro
Mpakodecusi 00bsICHsIETCS MATBIMH pa3MepaMu JIodel - Toraa ux poct coctasasia 130-140
caHTHMeTpoB. COOTBETCTBEHHO YNPABJATH HMH BBIPOAKAM ObLIO Jierye. A JpeBHHE TPeKH
Ob1M Hamero pocta: 170-180 cantumerpos. Jlymalo, yTo Bam moHATHO, ¢ KaKoii 1eJIbI0 B
HEKOTOPBIX PEJUTHsX 3alpelieH0 PHCOBATH MOJHOCTBIO WJIM 4YacTHYHO. Benb Besikmid
o0pa3 B mMamMsTH 3aHMMAaeT MHOI0 MecTa, M Ayma pacTér Obictpo. Co BpeMeHeM MbI Bce
CTaHEeM I'MIaHTaMU - 3TO OAVH U3 HeH30eKHbIX NMePHOA0B HALLEH IBOTIOLMH.

HecmoTps Ha yay4dlleHUe MUTAHUA U YCIeXH MeIUIMHBI, Y MOKMIIBIX JIIOAeH CTaJIn
ropasjio 4aimle MOSIBJAATHCH NCHUXUYeCKUHe 3a00/1eBaHMsA, ciaaboymue... OnHa U3 IJIABHBIX
NPUYUH - TeJeBHAEHUE, KOTOpPOe MOSIBWJIOCH B HX JKH3HH, KOIJa OHHM CTAJIM YiKe
B3pocabiMu. UX aymm mnepepociu CBOM Teda mo pasMepaMmM. U ceiiyac paspymaromee
JAelicTBHe BBIPOAKOB Ha CO3HAHHMEe KajKAOT0 M3 HUX YCHJIMJIOCH, NMOCKOJbKY B CTapuieM
Bo3pacte [IOCTOAHHO pactymasi ayma HoaX0AMT O4eHb OJIM3KO K HAPY:KHOH 4YacTH
royoBbl. 1 1yxam-nmapa3uram Jierde Bo3/eiicTBOBATh Ha pa3yM, KaKk M pa3pymiaTh AyIIy.

HemHoro o6 3Tuke

Y bora u y Co3nareneii nameii Ilianersl mepapxuu Hetr. B 310poBoii cucreme
CyIIeCTBYIOT JIMIIb B3aMMOOTHOIIEHHS KOJJIEer, TOBapuuleii, apy3eii, JIOOUMBIX CYIIECTB,
OpaTbeB W cecTép, yunTejell M y4eHHKOB, poauTesed u jaereii.... Iloatomy He caenyer
Ha3piBaTh Co3aareneii 3emau ©W  NOAOOHBIX JIMYHOCTEH CBATHIMH JAyXaMH WJIH
AHAJTOTUYHBIMM HMMeHaMu. B MeponpusiTusix, NOCBAIIEHHBIX UM H bory, K0JKHO
BBINOJIHATHLCSI  00s13aTeJIbHOE  yCJIOBHe: BCe MOJ00HbIE JeiicTBUS  MPOBOASATCA
HCKJ/JIIOYHUTEJBHO 10 'KeJIAHUI0 KasKA0ro YesaoBeka. 3emHasi CucremMa B3auM03aBUCUMA, U €€
310poBasi KU3HeAeATEJHHOCTh 00ecleYyuBaeTCs JHUIIb TAPMOHMYHBIMH OTHOIIEHHSIMH
Me:xny Bcemu. [lpaBuia 3Tuku (Kak U BeXKJIMBOCTH) Be3jie A0COJI0THO OIMHAKOBDI /IS BCeEX
U SIBJISIIOTCS €CTeCTBEHHOI HOPMOIl W AJsl Jilojeil, U AJisl OTPOMHBIX CYIECTB, BKJIKYAsA
Bora.

B3aumooTHOmIeHUsT  MeKAY — JIOAbMHM  (MCKJIOYHTEIbHO  pPaBHONpPaBHbIE,
crpaBeJJMBbie W 310pPOBbIe!) He MOJKHBI OTJIMYATHCA OT B3AUMOOTHOLIEHUI Mexay
aioabvMu U Cozpareasimu 3emiu (miu borom). Ta aumkocTh, 4TO 30BETCS PeIMTHO3HOM
MOPAJILIO U JYXOBHOCTHIO, K MOPAJIU M K 3THKE, K BOTy U K IIeHHOCTAM He HMeeT HUKAKOT0
oTHomeHusi. VI mpecaoByThIii MeXaHU3M rpexa U Kapbl BO3HUK M CYLIECTBYeT B BO33pPeHHU
JIIo/eil Mo BJAUSIHUEM OTPOMHBIX 3J100HBIX 1yX0B. B feiicTBUTEIbHOCTH HUYEr0 MOA00HOr0
HeT Hurze. Beé 3To peqnruo3noe Mmpakodecue HCKIKYUTEIBHO OT 1yX0B-BbIPOAKOB.

MHorue roabl s MOCTOSIHHO CTAJKHBAKCH C MACCOBBIM HeKeJaHHeM el
HCMO0JIb30BATh CBOIl JIOrHYecKUii annapaT MbliieHus. [1o3ToMy NpUXOAUTHCS MOBTOPSATH
NMpoCThie BellM ¢ TeM, YTo0bl Bbl MopasMpINUISIIM caMH M MPUILIM K 3JIeMEHTapHBIM
BbiBoiaM. Ilpeikae Bcero 310 oTHocuTca K BepywuuMm. IIpeacraBeTe B yMme TO
I'NMTAHTCKOE kogmyecTBa MaTepHaja, KOTOpoe YILI0O Ha co3gaHue BcesieHHoIA.
Ipencrasuim? Teneps oTBeThTE Ha 2 BONpoca: Kakoro padmepa bor, n moxer 11 OH ObITH



yesoBekomM? OueBuaHO, 4T0 3emiisi u CoJiHue (BMecTe B3fiThble) MO cpaBHeHuio ¢ Hum -
necunHka! Ho, B03MO0:KHO, MBI TIJe-TO BHMAMM 3TO CcBepxkoJioccajibHoe CymecTBo?
Bbe3syciaoBHo, HeT! Kakum ke 00pa3om s1ko0bl KeM-TO Ha 3eMile MOJTy4aeTcsl U MOJay4Yaaach
uHpopmanusi or Hero? IlomoOHble yTBep:KIeHMs IOcJe 3HAKOMCTBA ¢ 3(HpHONH
CTPYKTYPOH OKpYy:kawumero Hac Mupa CTaHOBATCH SIBHOH KJIeBeTO, J0XKbI0O H
O0oroxyancTtBoM. bor He cmocoGen aurarbesi Bo Bceenennoii, ne paspymas eé. U On
(puzuyeckn He MOKeT HM O00IIATHCA ¢ HAMHU, HM NepeAaBaTh 4To-1u00. Kak, mo Bamemy,
cjenyeT Ha3bIBaTh TeX, OT KOr0 HCXOISAT 3asBJeHUs 0 mocjaHusax ot bora, u Ty nucanuny,
rjie npeacTaBJjeHbl OpenoBbie ucTopun 0 HéM?! OxapakTepu3yiiTe HX CBOMMH CJI0BAMHU!

I'nmaBa 7

I'y0sT YesioBeueCTBO He TOJbKO AyXH-YOMMLIbI, HO U
NPUBBIYKA He HUCNO0JIb30BATh JOTHYECKHI annapaT MbIILIeHus!

OTcyTcTBHE HAYYHOr0 MHPOBO33pPeHHUs] 00BSICHSIETC He TOJIbKO BO3/IeiiCTBHEM €O
CTOPOHBI AYX0B-apa3uToB. [IpuyuHa emé u B CTOHKOM HexKeJaHHeM Y4EHBIX AyMaTh, YTO
CBf3aHO C MX CTpPeMJICHHEeM YHTH 0T YCHJIMii, KOTOpbIe HA0 NMPHJIAraTh NPH YMCTBEHHOMH
aesateabHocTH. IlpencraBuTenn HaykW NpeANOYMTAIOT He JIyMaTbh, a HCHOJb30BATH
INABJIOHHBIE pemenns, Hapa0oTaHHBIE UMH 32 CO3HATeJNbHYIO KU3Hb. IloaTomMy mx
JIOTHYECKHi annapaTr MbIIVIEHUS] He TOJIbKO HApYIIeH BBIPOJAKAMU, HO U, B ONpeAeéHHONT
cTeneHu, aTpodupoBaH u3-3a Oe3neiicTBusi. B cBoeli yMCTBEHHOH [esITeJILHOCTH OHU
ONHUPAIOTCS, MpeXk/Ie BCero M riaBHbIM 00pa3oM, Ha namats, HE IIPUMEHSASA JIOT'UKY.
310 crano BCEOBIIEMA NMPUBBIUKOWM! Tak 4ro mpeaelbHO NPOCThIe 331a4YH OHH
pelmmMTh 324acTyI0 He B cocTosiHMHU. Bripouem, Takoe noJio:xkenue y BCEX nioneii.

Ooparure OCOBOE BHUMaHue HA cJieayoliee MmoJioxeHue!

IIpucyrcrBue B cBOell rojose AyxoB-napasutoB Bbl oOHapyxurte, ecau Oynere
OYEHb Baumarenbnbl! OHu gomoraoTcsa Bamux oTpHMUATEJBLHBIX IMOUMHA M MJI0XOr0
HACTPOEHHUsl, 4YeM M JKUBYT. BBIPOAKH He BCeCHJIBbHBI, HO CJeAyeT BbINOJHATH
omnpeaeéHHbIE YCJI0BHUS, YTOOLI MM TNpPoTHBOJeiicTBOBaThL. Ilepuoauyecku ciaeaurte 3a
X0710M COOCTBEHHBIX MbIcJIeii. B MoMeHT ux cMeHbI Bbl 3apukcupyere 4y:koe Bo3aeiicTBHeE.
A B TOT MHT, KOr/ia Bel BHe3anHo 4T0-TO 3a0yaeTe, MOPa3MbILLISHTE, KAKMM 00pPa3oM 3TO
npousonnio. 1 Bckope Bel HauHéTe onIymiaTh, Kak 3JJ00HbIe TBAPH JeHCTBYIOT HA MMAMSITD,
crnoco0cTBysl 3a0bIBUMBOCTH. X MeToabl BO3/leiicTBHSI HA pa3yM: Kpaska M MNOJMeHa
MbICJIel, UX 3aMe/lJIeHHe WM OYeHb OBbICTpOe CIIOHTAHHOE YepedoBaHHe, MOAOPACHIBAHHE
He MMEI0IIUX Ba)KHOCTH MHTEPEeCHBIX Haell M 31mu3010B Bamero mpomwioro B Bujae KapTHH.
3anomMHuTe TrJaBHOe, 4TO HayuuT Bac pa3zo0parbcsi ¢ HpuCyTCTBHEM JyXOB-yOuiin
BBICTPO: Bamu mbicau, BRIw4as oopassl, HEJJEHAIIPABJIEHHO CO3JAKTCS nau
MN3BJIEKAKOTCS u3 namsatu Bamu, a ux - IPUXOIAT, HOSABJISIFOTCS no-BopoBcKkH,
Heo:KHIaHHo, naxe HezameTrHo um INOJMEHSIIOT COBOM, yBoas B HY:KHOM st
OrPOMHBIX NMapa3suTOB HampajeHuu. Bol Bo3Bpamaerech k BAIIIMM mbicasm, a ayxu-
BBIPOJAKH MX CHOBa NMOAMEHSOT cBomMHM. KoHTpoaupyiiTe TedeHHMe MBbICJeil, 1 BCKope
npouecc ux 3aMeHbl 1711 Bac craner oueBHAHBIM!

B ToT MOMeHT, Koraa Bel HaxoauTeCch B THEBHOM, Pa3ApPaKUTEJBLHOM, CJIE3JTHBOM
WIM B NMOJ00HOM HACTPOEHMH, OHU CTPEMATCH €ro yCWJIMTb, MPOMJIMTH U MepPeHecTH Ha
OKpy:kaommx Jwoaeii. B Takme mnepuoasl Bbl Takike MokeTe 3a(MKCHpPOBATH HX
Bo3aeiictBue, ecan Oygere KOHTPOJIMPOBATD c¢Boé 3sMonMOHAIBHOE COCTOSIHHE.
Hayuurtecs YIIPABJIAATD co0cTBeHHbIM pa3ymoM, codoii! HeBuaumble BBIPOAKH B



BBICIIEH CTeNeHH YMHBI, PacY€TJINBBI, JIMIEMEePHBI, H3BOPOTJIMBBI, OJIbI, 0€3:KAJOCTHBI U
3100Hb1. CKka3aTh, YTO OHM Mpa3b, YOMHIbI, 3HAYUT NMPAKTHYECKH HEe 0XapaKTepHu30BaTh
ux. OHM ropasno xy:xe!

Heymenne cocpenorounthbesi - He Bama BuHa, a ux padora! OHE yBOASIT MBICJIH
YeJIOBEKa ¢ HYKHOI0 (0CO0EHHO C Ba;KHOro!) aysi Hero HampasJieHusi! Cienure, Kak UMM
OyneT M3MEHAITHCHA, MePeBOAUTHCH B [Pyroe pycjao, TacUThCSl W 3aMeJISThbCS TedeHHe
Bamux mbiciaeii. U Bckope Bl HayuuTech onpenessiTb NPUCYTCTBHE 3JIO0OHBIX Mapa3uToOB.
BbI npocTo He 3HAJM 00 UX CYyLIECTBOBAHUM, I03TOMY M He 3ayMbIBAJIUCH 00 ITOM.

Ecan Bbl gouutanu 10 JAaHHOW CTPOKH, TO AOJKHBI MOYYBCTBOBATH Ha cele
BO3/IeiicTBHE AYXOB-BBIPOAKOB. OHO MPOSIBMIIOCH B MOABJIeHUN y Bac HexkeJlaHMA YHUTaATh
MoOHU paldoThI, a TaKke B HaBA3bIBaeMOM Bam cTpeMileHHH NMPOCMOTpPeTh UX MOBEPXHOCTHO
WM OTJIOKUTH YTEHHMe Ha mociaenyrouiee. Mbpl uMeeM THMIHYHBbII NpHUMep He3aMeTHOCTH
BO3/IeiiCTBHSI OTPOMHBIX NMAapa3uToOB, XoTA Bbl moJiaraere, 4Tro mMoAo0HbIe NPOSIBJIEHUS
sapiasiiores  Bammumun. U ray0oko 3a0ayxnaerech! Jlymaro, Bam moka He yaajgoch
3a¢ukcupoBaTh (paKT MaHMIYJIMPOBaHMA BammMu MBICJISIMA, YYBCTBAMH H MOCTYNIKAMH -
H3-32 OTCYTCTBHUS ONBITA H CKENTHYECKOr0 OTHOIIEHUA K MPOYUTAHHOMY.

Kak 1 xorga Hayanachb CKpbITasi 0T HAC MUPOBAasi BOMHA

Xopomo H3BECTHO, YTO HEKOTOPbIe BHAbI HACEKOMBIX, KHBYIIHE OO0JBIIMMH
KOJIOHMSIMH, BeAyT ce0si BO MHOIMX CJy4YasX, KaK eIuHbld opranusm. U oHu He
MupoaoouBel. JloctaTouHo Ha3BaTh M4Yéa M MypaBbéB. UMm ympasiisieT, cKopee Bcero,
O0IHA 0c00b - 00JBIIOH HEBHMIMMBIN (TOHKOMAaTepPHAJBHBIN) AyX-YeJa W JyX-MypaBeil.
Takoe cyuecTBO MNOSIBJIAETCA B pe3yJbTaTe MOJ0KMTEJIbHOH HHTepdepeHUNH, KOrAa
00/1b11I0¢ KOJIMYECTBO MYpPaBbEB, MUYET M JPYrMX NOAOOHBIX CYLIECTB HAXOASITCSl O4YeHb
0JIM3K0 JApYr OT JApyra B 3J00HOM WJIHM B CXOKeM cOCTOAHUM. PaHO WiuM mo3gHo, HO B
pe3yJbTaTe CHHXPOHM3AIlMM BOJH HMX OTPHIATENbHBIX YYBCTB B OJMH M3 MOMEHTOB
OJTHOBPEMEHHOI0 TMposiBJeHHA (TOil ke 37100b) MTHOBEHHO BO3HMKAaeT HeBMIMMBI AyX.
Jpyrummu cioBamMu, BCE MPOUCXOAUT NPHU 00JIBIIONH aAMITATY/AE BOJIH 37100b1 UM MOA00HOTO
YyBCTBA W TIPH MAaccOBOM TecHOM KoHTakTe. IlnoTe y ayxa cocToMT M3 BOJH
OTPULATEJbHbIX YYBCTB, a2 CyHIHOCTH (ero "SI') - M3 3100HOro pazymMHOro Hayaja Bcex
CONMPHUKOCHYBIIUXCH APYT ¢ Apyrom ocodeii. [lonruépkuBaro: ero pasyMm B MOMEHT CO31aHUS
He 0XBAThIBaeT BeCh YMCTBEHHBIH IeHTP AYIIM HACEKOMOro, ’KHBOTHOI0 HJIM YeJl0BeKa, a
TOJBKO 4acTH, B KOTOPBIX HAXOJATCH OTPHUATeJbHbIe BOJHBL. C MOMEHTAa NOSIBJICHHA
TaKoe CylIeCcTBO ysKe HAXOAUTCH B IoJIOBAaX ero cosjareseil. B naapHeiimem oHo 0epéTt nmon
KOHTPOJIb BCeX MNpeAcTaBUTeNell KOJOHHMHM. 3aMedy, 4YTO BOJHBI YYBCTB, BKJIIOYaf
oTpUIaTeJbHbIe, 0YeHb MAJbl, KaK H BOJIHBI pazyma (xyum). Iloatomy JIIOBBIE aymm (B
TOM 4MCJie TOHKOMaTepHaJbHble 3JI00HbIe CylIeCTBAa - sl Ha3bIBal0 MX AyXaMHu) [Jsl Hac
HEeBHIUMBI, HE3ABUCHMO OT UX Pa3MepoB.

Toyno Tak mosABIAAeTCS W 3J00HBIH TOHKOMATePHAJBHBIA MOHCTP W3
COCJUHMBIIUXCA BOJH OTPHLATEJBHBIX YYBCTB Pa3yMHBIX CYyIIeCTB  (CKasKeM,
YyeJi0BeK000e3bsiH). BeposiTHO, mepBoe uynoBHIIe, yOUBaloee Jioael ceiiuac, BOSHUKJIO B
JAPEBHOCTH B OJIHOM M3 CpaKeHUi, rJe NMPOM30ILIAa MaccoBasi PYKONAalIHAsA CcXBaTKa
yesi0BeKk000e3bsiH. [losiBIeHNe JyXa HUKTO U He 3aMeTH/1. OH MpoJ0JIKal He3aMeTHO PACTH
U CO BpeMeHeM cTaJjl BeceoOuieil npodJiemoii. bosee noapodHo 0 HEM M 0 NOsIBJIEHUU BTOPOTO
yyaoBua Bel mpouTtéTe B 0TACIbHOI padoTe, BO 2-if YacTH.

3amMedy, 4TO B CTPYKType, B KOTOpPOH MBI BCe CyllecTByeM, T.e. B 3(pHupHOIi
BcesieHHO#, coO31aHMe TOHKOMATEPHAJBLHBIX MOHCTPOB HeH30€KHO HAa BCeX CTaIHAX
IBOJIIONUM JYyII NPM MX TecHOM KoHTakTe, eciu oHu OJAHOBPEMEHHO u OYEHbDb
BJIN3KO naxoasaTcsi B 3J00HOM, CJIe3JTMBOM, UCIYTAHHOM WJM B NMOJAOOHOM COCTOSIHUM.
JTO NMPOMCXOAUT B CTasgX KMBOTHBIX, PbI0 W NTHL, B KOJOHUSX HaceKkoMbIX. /lake B



YeJIOBEYEeCKOM OPraHu3Me BO3HMKAET HEUTO MOX0:Kee: pakoBasi onyxoub. OHa mosiBiasiercst
B pe3yJibTaTe HHTep(epeHINH, KAK NPUMUTUBHBIA OPraHU3M-NMaPa3uT, MOCKOJIbKY 3aKOHBI
¢u3uKkM 0JHU 1JIA BCeX U AeHCTBYIOT IOBCEMECTHO.

HNudopmanusi 0T HAIMX MPEIKOB

HN36aButbesa ot ayxoB-youiin Mo:xkHo UCKJIIOUUTEJIBHO o0ieyeoBeyecKUMH
YCUJIHMSIMH, MO3TOMY CHPABUThCA ¢ HUMHU HAIIUM MpeakaM He yaanocb. Ho oHM mbITanuch
nepeaarb NOTOMKAM 0OeclieHHbIe 3HAHUS B HaJexkKIe, YTO OHU IIOMOIYT OCBOOOKIEHHIO OT
ABYX 4YYAOBHII. A Te MHOIHe CTOJIETHSI CTAPAJIMCh YHHUYTOKMTH JI00ble YIIOMMHAHUS O
cebe. B pesyabTare 10 HacC 3HAHMA AOUUIM B TAKOM BHJAE, YTO BBIIJISIAAT BBIMBICJIOM,
(anTazmeii. OnHAKO B HUX COAEPKUTCH W MpaBAa, M3JI0KeHHasi MHOIrAa OyKBaJbHO, HO
324YaCTYI0 HHOCKA3aTeJbHO.

Y pycckoro Hapoaa ecTh JpeBHSsl CKa3Ka, KOTOPYI0 3HAIOT INPAKTUYECKH BCe
B3pocJble M JeTH. JTO cka3ka o0 Mmiagmem cbiHe WBane, Mapbe—Kpace u Komee
BeccmepTHoMm. Komeii (ayx-Beipoaox) moxutumi Kpacy m ycbmmmia. /IBa crapmmx Opara
HMBana He cyMesn BbI3BOJIMTH Kpacy, T.e. HAalIM NpeAlIeCTBEHHMKH He CMOIJIH J00UTbHCSA
0CBO0OOKIEHHSA OT OTPOMHBIX YyOmiin-mapasutoB. ToJbKo MJajaliee NMOKoJeHUE, KOTOpoe
oanuersopsier co6oii WBan, m3baBurcs or Hux. A cMeprb Komess BbeccmeptHoro
(COOTBETCTBEHHO M JAYXOB-BBIPOAKOB) 3aKJII0OYEHA B HMIJIe, a UIJIa - B siine. B nepesoje ¢
HHOCKA3aTeJbHOr0 f3bIKA, JMIIb TOTAA JIOAM NMPHAYT K OCBOOOKIEHHMIO, KOIJa CTAHET
NMOHATHO cTpoeHne BceesienHoii, eé 3¢upHast HUTeBHIHASA CTPYKTYpa. Beab cka3ouHas uria
U ecThb 3¢up. Uriaa xe Haxoaurces B siiile, T.e. B BOJIHE, KOTOPasi COCTOUT U3 CBEPXyNpPYrux
3¢upoB, KaK Obl U3 OTUHAKOBBIX UI'0JIOYEK.

A 110 Tex mop, MOKa MblI He H30aBMMCS OT He3PHMMBIX YYIOBHMILI, KPacoThl B
YyeJi0BeYeCKUX OTHOIIEHHSIX M 0e3yNnpevHoil (coBeplleHHOM) padoThl yMa HAM He BHUAATb.
Bear Kpaca morpyskeHa B COH, T.e. caMoe IpeKpacHoe, caMoe 310pOBOe M pa3yMHOe B
yesioBeKke ycbluieHo. Ha nocaenneii craguu UBany momoranu: MeaBedb, 3asll, cejle3eHb U
myka. Ilepedyunciiensl Bee BHAbI KPYNMHBIX 3eMHBIX CYIIEeCTB (JKUBOTHBIE, NITHIBI H PbIObI), 0
KOTOPBIX  HaA0 MNOAYMaTh MNpPH  TpOBeleHMH  BceMHpPHBIX  OYHMCTHUTEJBHBIX
(ocBoOoauTeILHBIX) mpouenyp. Bece kpymusblie cymecrtBa 3emuu Toxke B Oeme. Cuenyer
NPU3HATH, YTO B CKa3Ke HAYYHOCTH 00Jiblle, YeM B TAK Ha3blBaeMoii HayKe.

Y BcsiKOro Hapoaa, MMeIIero JpeBHHEe KOPHHM, HEMaJI0 TaKHWX JiereHa, Mu(os,
npeganuii... BemomauTe mx m Bbl moiiMére, kak B JIeCTBHTEJBHOCTH TPOUCXOANIH
coObITHsI. Kaxkaplii, KTO X0Th HEMHOI0 3HAKOM C UCTOPHEi, 3HAET 0 MHOKECTBeE J1aJIeK0 He



MHPOJIOOMBBIX TepeMelleHHid TUIeMEéH M HAPOJAOB, O KECTOKHX HCTPedJIeHusX
CTOPOHHUKOB [PEBHHUX PpeJUruii, 00 YHHYTOKeHHUAX OMOJIMOTEK M MAHYCKPUITOB...
IloaTomy ucropust 3emuoi Cucrembl JIIOJSIM COBCeM He U3BECTHA.

CuMBosmvecknii 00pa3 BeIpoAKOB - ChuHKC (CyIIeCTBO € JIMIOM 4eJIOBeKa H C
TyJIOBMILEM JIbBA, T.e. OFPOMHBIH Ppa3yMHbI KPOBOKaAHBIA 3Bepb). TakuMm crnocodoom
HAIIU NPeAKH NBITATUCH JOHECTH 10 Hac ucTuHy. Ilo mocjae HUM HAyYHBIM JaHHBIM, 3TOT
KaMEeHHBbII MCIOJIMH CO3/1aH TOpa3fo paHbllle, YeM MOCTPOEeHHbIE MO BIUSIHMEM YyI0BHII
nupamuiabl. Ilociennue cBoMMHu padMepaMu CKpbLIM cymHOCTh C(PMHKCA U 3HAYMTEIBHO
NMOHM3WJIM HHTepec K Hemy. B Jerenge o ero 3aragke COIepsKHTCH CMBICJ NpPoOLEIypPBI
n30aBieHUs OT ABYX AyX0B—yomiin. CpuHKC mocie pa3ragKku ero TaifHbl OPOCHTCA BHHM3 CO
CMeXOM M NOru0HeT. A pealbHO HYKHA BCeMHpPHasi Npoueaypa, KOraa Bce JIOAU
OJHOBPEMEHHO nocMeroTcs. I BBIPOAKH UCUYE3HYT.

Y MHOrux HapoI0B CYLIECTBYIOT MOCJIOBHMIbI M NpeICTABJEHHS, CBA3aHHbIE C
OTPOMHBIM TMOJOKHUTEJIbHBIM 3(¢dexkToM 0T mnosiBjieHHs KJOyHOB: "llpme3n kJjoyHOB
JumaeT padorsl Bpauel' wiam "OguH KJIOYH 3aMmeHsieT cTo Jekapeii'. Ilporpecc CIIA n
Snonnu o0bsACHsAETCH, IVIABHBIM 00pa3oM, KyJbTOM YJbIOKH. OHa mo3BoJMIa OCAAOUTH
BJIUSIHME ABYX AYXOB-mapa3uToB. OauH U3 caMbIX 3(QeKTHBHBIX CHOCOO0B JieYeHHA
BCEBO3MOKHBIX 00JIe3Hell CBSI3aH C TeM, YTO 4YeJOBEK €KeJHCeBHO 04eHb 4acTo cMmeéres. C
NMOMOIIBI0 TAKOW METOAUKH JIIOAH M3JIeYHBAIOTCH, B TOM YHCJe IPUTOBOPEHHBIE MEIMKAMH
K cMepTH. [lo cOGCTBEHHOMY ONBITY CKaXKy, YTO NPH 00JIe3HEHHBIX MOKAJBIBAHHAX B
cepie, MPH TPYAHOCTH pelleHusl JOTM4YecKoi 3a1a4i MJIM MPo0JeMbl Jy4YIIMM CPeCTBOM
sABjsieTcss cMmex. bosee moapooHo o BecemupHoii ocBoGoauTebHOM nipoueaype Bol nmpoutéTe
B OT/AeJIbHOM padoTe (BO 2-if yacTu).

Oo0sanas gelicTBUTEIbHO HAYYHBIM MHPOBO33pPeHHEM, NMOHATH H OOBSICHUTH BCe
BeJIMKHeE 3araJku U HeoObsicHUMBbIe (akThl npocTo. Iloatomy s1 mpensararo Bam pasrapars
CKPBITYI0 OT Hac TaliHy Peneccanca (3noxu Bo3posxkaenus). OTyero crajio BO3MOKHO TaKoe
(01 MHOTMX JIofeil 3aragouyHoe) sipiaeHue? Ilouemy nyXM-BBIPDOAKM, He jKejas TOro, B
OIPOMHOI CTeNeH! CIocoO0CTBOBAIN NosiBJIeHNI0 Peneccanca? Mosi mepBasi oaCKa3Ka: UX
BBIHYAWJIH TNpodeccHoHaIbl ABYX Pa3HBIX BHI0B YeJIOBEYECKOHl NeATeJbHOCTH OJHOIO
HanpaBjieHusi. M BTopasi mnoacka3ka: [Jisi pelleHMs CBOMX TMpodjeM 4YyI0BMIIA
HCII0JIb30BAJIM TOT Ke cnocod, 4To U B ciaydae co Cpuakcom. MHOKeCTBO CTATHCTHYECKUX
HEBEPOSITHOCTEil TOro BpeMeHH OYKBAJIbHO TIOBOPUT 00 HCKYCCTBEHHOM IOSIBJIEHMU
Peneccanca, T.e. 0 ero co3gaHMUM OIPOMHBIMHM YyJOBHIIAMH. B orpoMHoii cremneHu
BBIHYKA€HHBIMM MPOAYKTAMH IyXOB-yOMiill IBJISIOTCA MHOTHE NMOABHBIINECS TOI/IA TeHUH.
Cpenu uux Jleonapno, Padadrnb, Mukenanmxeno... Oun OyKBaJbHO CTOST TOJIIOH Ha
IJIeYax OIHOr0 U3 BeIMKHX reHueB 4yesnosedyecTa. KTo on?

HNMeHnHO cTaTHCTHYeCKHEe HEBEPOSITHOCTH - OCHOBA NMOHMMAHMA CYTH COOBITHH.
Korna Bbl ommpaeTrech Ha peaJbHOCTh, MCIOJIb3yeTe JIOTHKY, CTATHCTHKY W TeOpPHIO
BEPOSITHOCTeHl BMecTe, MHOTHe MNpo0JjeMbl pemalTcs Jerko W ObicTpo, a Bamy
apryMeHTaluI0 ONPOBePrHYTh HeBO3MOXKHO. C OroBopkoii: HO HaA0 YYHUTHIBATh
BO3/eiicTBUE 1YX0B-TIAapa3uToB. U BCE€ 3aBUCHUT OT CHJIBLI pa3yMa KOHKPETHOI0 YeJl0BeKa, 0T
€ro INPHBBIYHOIO NHMTAHUS, OT HACTPOCHMA W OT psaaa Apyrux ¢akropos. Iloatomy
00BbSICHMTB JIa:Ke caMoe MPOoCToe He Bceraa yaaércsi, 0co0eHHO, ecii OHO NMPOTHBOPEYUT
HHTepecaM OrpoMHbIX yyaoBull. OHM ke 3HaI0T BCE MbIc/In 0MacHBIX 1JIs1 HUX JIMYHOCTEH
U 3apaHee TOTOBAT TaK Ha3bIBaeMble HeyJayHble CTeYeHHs O0OCTOATEJbCTB, YTOOBI
NPeA0TBPATUTH HexKeJlaTeJIbHbIe /15 ce0s1 COObITHS.

OTBeThI Ha BONPOCHI U3 2-ii IJIaBbI

KeM W ¢ Kakoii HeJbl0 HMCHOJb30BAJIOCH B JIPEBHOCTH OpY:KHE MACCOBOIO



nopakennsi? Iloyemy Tak TIIATEJBHO YHHYTOKEHbI CJIelbl APeBHUX IUBMIN3ANMI?
Cuuralo, yTo Bam y:ke sicHO, 0T4Yero Ha NMOCTaBJIeHHbIE BONPOCHI 0TBETOB HeT. be3ycioBHO,
rjaBHasi MPUYUHA - HAJMYHeE JBYX JYXOB-BHIPOJIKOB, UX BO3/[eliCTBHe Ha CO3HAHUE BceX
mioneil. Ho ectb emé oqHo BaxkHOE 00CTOSITEIBCTBO, KOTOPOE He AaéT MpeACTABHTEISM TaK
HA3bIBAE€MOM HayKH cTaTh HacTOAIMMH Y4éHbIMH. Peub uaér o IOJTHOM HenoHMMaHUU
HMH TEOPUH BEPOATHOCTEM.

B Te naBuue Bpemena Obi0 HEBO3MOKHO npoBectu Bceemuphyio
OYHCTHUTEIbHYIO TPOLEAYPY M H30ABUTHCH OT AYXOB-BHIPOAKOB. IIpHYmMHBI: HaTH4YHEe B
OTPOMHOM KOJIMYECTBE 4eI0BeK000e3bsIH, APYTUX 00JbIIHX CYLIECTB H X Pa3ejéHHOCTD,
T.e. OTCYTCTBHE €IWHOr0 WH(OPMAINUOHHOIO0 MPOCTPAHCTBA W HECHOCOOHOCTH 00JIBIIOrO
KOJIM4YeCTBa MOJYPa3yMHBIX H JMKHX MacC MOHATH APYT Apyra.

Jasi OecnpensiTCTBEHHOr0 TPOBeJeHHMS] PEeMHKAPHAIIMU HaceJieHHMe HEKOTOPbIX
paiioHoB 3eMJIH TOrAa 3aKJII0YAJI0 ¢ AYXaMH-BbIPOAKaMH A0roBop (3aBeT). B cooTBeTcTBHE
¢ HUM, NpeJaTeJu 4YejoBedeckoro poga yanuroxkanu BCE pa3euTble nMBHIM3alH TOTO
BpeMeHH, IPUMeEHSISI Opy’KHe MAacCOBOI0o NMOpPaskeHus, BKIK0Yasi sitepHoe. Bo Bpems 00eBbIX
JAelcTBUIl M B MepHOAbI 3aYUCTKU TEePPUTOPMIl AyXH-Napa3uThl A0roBop BuinoaHsan. Ho
nocje 3aBeplIeHHs] BOWHBI OHM PACTPABUJIMCH € HEHYKHBIMHM [JIsl HHUX CBHIETEJSIMHU
cxoxxumu Meronamu. U Bcé mociieayomee BpeMsi OHU CTPEMWINCh YHMYTOXKUTH JIIOObIE
CBeleHHs1 0 TAKMX HUBMJIM3ANUAX, 00 UX TexHoJorusix u o cebe. Kak Bbl monumaere, k
PAa3BHUTHIO HAYKH M TeXHUKH Yy JI0/ieil 1yXH-BbIPOAKH, MATKO roeops, HE cTpemsaTcs!

A BOT K pacnpocTpaHeHHI0O TAKHUX B3OPHBIX Teopui, kak AokTpuHa Y. /[apBuna,
npujarawt npocro I'M'AHTCKUE ycuiausa. U noouBarorcs ycnexos. Ux Moriio He ObITh.
Ho ans 3toro Tpedyercss NMOHUMATH TEOPUI0 BEPOATHOCTEH, KOTOpPas sBJISAETCA
OBSI3ATEJBHOM 4acThio HAy4HOr0 MeTo/1a TO3HAHMSI.

3ameuy, uTo B 00/1acTH QajibcuPuKaNNU PealbHOCTH B MHPOBO33PeHHU J1odeii 00a
AyXa-BbIPOAKA SABJIAITCA OoapmmMM yMmedabnamMu. OHH He TOJIBKO BO3/IEHCTBYIOT Ha
Yyel0BeYecKoe CO3HAHME, HO U CIOCOOCTBYIOT MOMJIONY B HEKOTOpPbIX ombiTax. UM He
€OCTABJISIET 0CO00r0 TPyda MOCIaTh He0O0JIbIIoe KOJINYECTBO 31eKTPOHOB B TO MecCTO, e
YuéHble OXHMIAIOT TNOJy4YeHUs] ''MOJIOKUTENbHOro" pe3yjabTaTa. IJTO KacaeTcsi Kak
(uznyecKux 3KCNEPUMEHTOB, Tak U Ouosornyeckux. Iloaromy nonodHbie "pe3yabrarsl"
npoBeAéHHbIX ''HayuyHbIX" wuccaenoBanmii HE Moryr ciayxuth [Aoka3arejbCTBaMu,
NMOCKOJBbKY OHH aabcupunupoBansl. Ho He J101bMH, KOTOpbIE JaKe He MOA03PEBAaIOT, YTO
SIBJISIIOTCSA HEBOJBHBIMH COYYACTHUKAMM MOJJIOTA.

T'1aBa 8

Mpgl He onquu Bo Beesrennoii!

B naHHoii r1aBe st NPUBOKY NpUMepbl, okasbiBaomue JETKOCTD pemenuii Tak
Ha3piBaeMbIX TaiiH. 1 B odepeaHoil pa3 mpouly Ha4YMHATH AYMaThb, MCIOJb30BaTh CBOM
JIOTHYECKHH annapaT MbIIICHHA.

CoJHeuyHbIE MATHA - He TaliHAa!

HeB0o3M0:KHOCTB O0BSICHUTB J1aike caMoe NMPOCToe CBSI3aHO € OTCYTCTBHEM Y JIIOfei
HAYYHOT0 MHPOBO33peHUsl. B MOsIBJIeHNH COJHEYHBIX NATEH HUYEro 3arajioyHoro Her.
CylecTBOBaHHE CBEPXBBICOKHX TeMIepaTyp H KoOJIOCCANbHOro napieHus B CouaHue, B
3emiie 1 B JAPYrMX KOCMHYECKMX TeJaX HEBO3MOKHO - 3(HpHAsd HHTL He MOXKeT
pacTAruBaThbes A0 6eckoHeuHocTU. I MHorue ¢akThl Tak:ke ONPOBEPrawT 310 ''Hay4yHoe"



3a0ay:xknenue. Ho onsitb MBI MMeeM TOT ciay4ai, Korga MaTeMaTH4ieckoe 00OCHOBaHHMe
cyutaercsi BOJIEE JIOKA3YEMBbIM, ueM cama peajibHOCTb M MPOBEAEHHbIE ONBITHI.

Buytpu ConHna, N0 YTBep:KAeHUIO Y4YEHBIX, JaBJIeHHe [OCTHraeT COTHH
MHJLJIMAPAOB aTMOocdep, a TeMIepaTypa J0X0AuT 10 15 MuyuinoHoB rpagycos. Ho usBectHo,
YTO COJTHEYHBbIE NIATHA SABJISIOTCA OTPOMHBIMH yriyOjaenusavu. Ux TeMneparypa B HUKHeEH
yacTu Ha 1-2 ThICSIYM IpasycoB MeHbIle, YeM HAa BEPXHHUX, MOBEPXHOCTHBIX CJOAX HAIIEro
Cgeruna. Ilouemy? Benb Bcé 10I5KHO OBITH HA000POT - YeM OJIMKe K LEHTPY, TeM BbILIe
Temneparypa. M 3nech Ha0a0aaeMasi KapTHHA HAYHCTO ONPOBEPraer Te NMpeACTABJICHHS,
YTO CYLIeCTBYOT y (HU3MKOB, ACTPOHOMOB H XHMHKOB. Kak NosIBJISIIOTCA COJTHEYHBIE
NnsATHa, T.e. yrayoaeHusi? Jla OHM - TMTaHTCKHe BOPOHKHM, KOTOpbIe 00pa3yloTcsl OT
BpameHusi BHyTpeHHero sapa Couanna, uro ocymecrtBiasiercsi Ero Cosparensimu. Mbl
BUIMM mpouecchl, KoTopbie JABHO nu XOPOIIO u3y4densnl Ha 3emiie! Hano aumb coBcem
HEMHOT'0 OyMaTh!

Cuniaa pasienns 3¢gpupHoro nmpocrpancrsa Ha CosHIIE B CTOPOHY TAJAKTHYECKOIO
LEHTPa, BOKPYT KOTOPOoro Bpamaercss OHO ¢ mepuogoM 0Ko0.10 250 MUIJIHOHOB JIEeT, OYTH
orcyterByeT. Ognako Ha ConHeunsiii Ilap B MaJioii cTeneHH, HO MOCTOSTHHO AEHCTBYIOT
CWJIBI AaBJieHMs 3(UPHOr0 NMpocTpaHcTBa M3-3a Bpawmawmmxcss Bokpyr Hero Ilnawmer.
Kpome Toro, 00bém Hamero Cpernia o4eHb He3HAYUTEJIbHO, HO MOCTOSIHHO MeHsieTcsi. U
0e3 HenpepbIBHOI KOPppeKTHPOBKH BHxKeHHs Co3zaareasivu OHO He CMOIJIO ObI IBUIaThCs
no ofHoi m Toii ke opoute. Iloatomy B HéM mcmoan3yrorcss MeXaHM3Mbl, aHAJOTHYHbIE
3eMHBIM, 0 KOTOPBLIX BbI mpouTéTe HUIKe.

N Boponku Ha Cognue, u Ero MarHuTHoe moJie CiayKaT JA0Ka3aTeJbCTBAMHU
Ha/IM4Yusl BHYTPEHHEro siipa W ero BpaumieHus. byas BHyTpu Hamero CpeTrnja orpomMHoe
JaBJIeHHEe U KOJIOCCAJbLHAS TeMIepaTypa, Mbl BHJeJH Obl He BOPOHKH, 2 HCKJIIOYHUTEIbHO
ruranrckue (Qakesanl. OOblyHasi BopoHka Ha CoJyHHe uMeeT TiayOMHy 4-5 ThICHY
KHJIOMeTpOB. B eé HmxkHell yacTu TeMmepatrypa Ha 1-2 ThIcA4YM IpaaycoB MeHbIe, YeM
BBepPXY, B MNOBepXHOCTHBIX cjosax Ilaanersl. M uyeM riay0ike BOpPOHKa, TeM MeHbIIe
TeMIlepaTypa B €€ HHKHEH 4acTH, T.e. Bceraa Ha0M0AaeTcsl TOJbKO 0JHA 3aKOHOMEPHOCTh:
no Mepe npudamkeHusi K wHeHTpy CoJsHua Temmeparypa CHUKAaeTcsl. A yuéHble
nocpeacTsoM ¢GopmMyJ M pacyéToB B JaHHOM cjydae yTBep:KIalOT o0paTHoe W, MO CYTH,
roBOpPAT: 4YeM OJMie K HCTOYHHMKY X0J104a, TeM Temjeid. B mupe Her Hu4ero, 4ro
NMOATBEPKIAN0 OBl HAJM4YHE OIPOMHBIX TeMIepaTyp H KOJOCCATbHOIO [aBJICHHS.
HaoGoport, Bce ¢akThl 3TO0 TOJLKO onpoBepraiT. M cHoBa Hal.Jawaaercs maccoBoe M
CJHUIIKOM OYeBHIHOEe HApyIIeHHe padoThI YeJ0Be4YeCKoro payma.

O HekoTopsIx TaitHaxX 3emJH, JIyHbl 1 CosiHeuHO# CucTEeMBI

Ha 3emuio u JIyHy coJiHedHbI€ JIy4Yd BCerja momnagaiT ¢ ogHoi cTopoHbl. [loaTomy
3emuoii Ilap u Ero cnytHuna, kak u cocenn UX, BejeacTBue HArpeBaHHUS COJIHEYHOM
CTOPOHBI M 0o0Jiee CUJIBLHOIO [JaBJieHHSI 3(HPHOr0 MPOCTPAHCTBA C TEHEBOW CTOPOHBI
JOJKHBI ObLTH ObI JA0CTaTOYHO ObIcTPO ymacth Ha Coanme. Ilpu Tex B3riasgax, 4rto
CyILEeCTBYIOT ceiiuac, 3TO He CTOJb OYeBHIHO. Ho mMpu mOHMMAaHMH MCTHUHHOTO CTPOEHHS
BcesleHHOIl Takoe MOJI0KeHHE CTAHOBHUTCS COBeplHIeHHO sicHbIM. Kakue ke MexaHM3MbI
ucnoab3yT Teopubl 3emuoro Ilapa u JlyHsl aisi KoppeKTHPOBKHU aABM:KeHMsA? OauH U3
HHUX - Aapo. OHo y 3emMJiu, KaKk U3BECTHO, COCTOMT U3 JABYX sijiep: BHYTPEHHEr0 TBEPAOro U
BHelHero :kuakoro. TeneBasi cropona 3emuoro Illapa mporpeBaercs: siApoM Jiy4ille, Yem
NPOTUBOIOJIOKHAS, COJHEYHAs. JTO [JOCTHUraeTcsl CMeLleHHeM $/IPpA OTHOCUTEJIbHO OCH
BpamleHusi 3emiu. Kpome Toro, Bpamenue TBEPAOro siipa OTJMYAETCS OT BpallleHHs
3emHoro Ilapa (y4éHbIMH YCTAHOBJIEHO). YKAa3aHHbIE SIBJEHUS] MPOSIBJISIOTCA TeM, UYTO
MarHuTHbIE MOJI0CA He COBNAJAIOT C KKHBIM M CEBEPHBIM MOJIIOCaMH. 3eMJIsl PacTéT, Kak



U A1p0 — nokasaHHble (akThl. [1o3TOMY B measix KOPpPpeKTHPOBKH ABM:KeHHs I[lnaHersl
aapo cvemaercsd Eé Coznarensamu. CooTBeTCTBEHHO NepeMelIaloTc MArHUTHBIE MOJI0Ca,
YTO TaKie M3BeCTHO. JlymMalo, He COCTABHUT O0OJBLIIOrO TPyJa AOTaAaThCid, KaKOBa
reOMeTpHsl CMeIeHHMs1 fApa W MATHUTHBIX MOJIOCOB 3eM/JM - B a0COJIOTHO TOYHOM
COOTBETCTBUM € NoJ10:keHUusiMu CosiHua U JIyHbI.

B onpenenénHoii cTemeHM [0Ka3aTeJIbCTBOM  OTCYTCTBHUSI  CBEPXBBICOKHX
TemnepaTtyp BHYTpHM 3emMun ciayxuT Haaundue B Heili TBépaoro sapa. Ero temmeparypa,
CcyAsl 10 BCceMy, MeHbIE, YeM B KMAKOM BHemHeMm siape. Ilociennee, BepositHO, mMeer
OJMHAKOBYI0 TeMIIEPATYPyY MNPAaKTHYEeCKH Be3le U IMpeAcTaBjsieT co0oil olJjacThb
HEBECOMOCTHU. Takum JIEFTKHM cnoco6oM u  obecneuynBaercss cMelleHHe
IUIABAIOIEr0 TBEPAOrO sAApa, He NPHUBA3aHHOIO K ueHTpPy 3emun. HeBo3mokHa
IHHOCTOAHHASA (!) xkoppektupoka ABCOJIIOTHO TOYHOI'O U BE3OIIACHOI'O
aBuskenus Ilnaner 0e3 Pazyma! DTy KOppeKTHPOBKY MbI Hal/i0JaeM y:Ke ThicsiueaeTus!
YépT B03bMHU, 3axyMaliTeCh, HAKOHeI!

Cyas nmo ci1adoMy MarHMTHOMY MO0, y JIyHBI KHAKOe siAp0 HeGoabIIOe. 3HAYUT,
KoppexkTupoBka aBu:keHus Jlynol E€ TBopuamu ocymecTBjisieTcss AByMsi cmocodamu. B
NMepBOM - MCHOJIB3YeTCS YaCTMYHO MeXaHM3M, NoA00HbIH 3emHoMy. Bo BTOpoM -
NpUMeHsieTCsl NPUHIUI MasiTHUKA: MPH I0JETe B OJHOM HANPABJICHHH CHJIbI JaBJICHUSI
3¢upHoro npocrpancTea B cropony CostHua u 3eMJiM yMEHbIIAIOTCS, MIPU MOJIETE B APYIYIO
CTOPOHY NMPOUCXOAUT TOYHO PACCYMTAHHAS KOMIIEHCAIUS.

3emus ABuraercs BOKpyr CosHna 6e3 Kakux-aAu00 U3MeHeHUI B CKOPOCTH U opOuTe
OrPOMHOE KOJHMYECTBO JIeT, cOBepuIasi KaxKIblii TOAMYHBINA O00JET C MNOpa3uTeJbHOM
TOYHOCTHI0. Ho M3-32 MOCTOSAHHBIX U3MeHeHUii pa3MepoB Hauueill [laHeThbl M cUJI JaBJIeHUSA
3¢UpPHOro NMpOCTPAHCTBA MOJ00HOE MPOCTO HeBO3MO:KHO! 1 TOro, 4rodbl He ynacTb Ha
Couanne u He BblIeTeTh U3 CostHeuHnoi Cucrembl, 3emHoi lllap noxeH nMeTh CKOPOCTH Ha
opoéuTe B MaJIOM JUANAa30He OT 3 KHJIOMETPOB B CEKYHIY /10 42 KIUJoMeTpoB B cekyHay. Ho
aBuraercs OH Mo opoMTe ¢ ONTUMAJBLHON CKOPOCTHIO - 0K0J10 30 KHJIIOMETPOB B CEeKYHAY,
T.e. IMeeT COJIUAHBIN 3amac Mpo4HOCTH. U BCé 0rpoMHOe KOJMYeCTBO KOCMHYECKHUX TeJ B
CosHe4yHOH cucTeMe TaK:Ke JBUIraeTcsl He TOJbKO B Y3KOM JHAINA30HEe CKOPOCTei, 2 UMEHHO
¢ ONTUMAJBLHOH ckopocThio. OHAa rapaHTUpyeT OT CTOJKHOBEHHH € aHAJTOTMYHBLIMH
o0bektamu, oT mnajgeHusa Ha Coanue u ot BbuLleTa u3 CouaHeunoii Cucrembl. Bce
KOCMHYECKHe Tela PacTyT, MOCTOSIHHO MEHSIIOTCS CHJIBI JaBJICHHSI HA HHUX CO CTOPOHBI
3()MpPHOTro MPOCTPAHCTBA, 2 CKOPOCTH U OPOMTHI UX OCTAIOTCS COBEPIICHHO HEM3MEHHBIMH,
T.e. cOXpaHsieTcs HanOJaronpusiTHelIee MoJ0KeHHe. ITO BO3MOKHO MCKIIOYNTEIBHO NMPH
NMOCTOSTHHOI KOppeKTHPOBKe uX ABM:keHust PA3YMOM!

H3-3a maabIx pa3MepoB BOJH AYWIM W MbICIEH Bce CyLIecTBa, HaxoAsluecs B
KOCMHMYECKUX TeJax, BO3MOKHOCTH NMOMOYb HaM He uMeroT. Ho umMu OblIM co31aHbl B
Couaneuynoi CucremMe HeBepOSITHbIE CTPAHHOCTH, KOTOPBIEe JOJKHBI HABeCTH JIoAeill Ha
MBICJIb 0 PA3yMHOM JABHKEHHH KOCMHYeCKHUX 00bekToB. Heckoabko Takux "crpanHocreit'
Jierko HaOJoaa0Tcsl y JIYyHbI, 4YTO BIOJIHE 3aKOHOMEPHO, MOCKOJAbKY OHa - Oauskaiimasn
3eMHas coceqka. IlepBasi cTpaHHOCTBL - a0COJIOTHO TOYHOe coBnageHue y Heé mepuonos
BpAallleHUsl BOKPYI cOOCTBeHHOI ocu U BOKpYr 3emuid. Bropasi ctpaHHoCTh - MaeajibHOe
COBMeIlleHHe BHAMMBIX JI0AAM JuaMeTpoB JIyHbl m Co/lHOA NPH NOJHOM COJHEYHOM
3aTtMeHud. IIpuuém o0e "ciaydaiiHOCTH' COXpaHAIOTCS y’ke MHOTHe ThicAYeseTHs1, 4ero 0e3
KOPPEeKTHPOBKH MNPOUCXOAUTH He MoxkeT. OHa mpomsBoautca CozgarensmMu 3eMiau H
Jlynbi: o0e IliaHeTbl MOCTOSAHHO OTOABUIAKTCA JPYr OT JpPyra, 4YTo JA0KA3aHO, C
NMOPa3sUTEJbHOH MATEMATUYECKOH TOYHOCTBIO, TIJ€e eIUHMIEd Wu3MepPeHUusi MOXKeT
BBICTYNIATh TOJBLKO MMKPOH. JTH W APyrue CTPAaHHOCTH, cBsi3aHHbIe ¢ JIyHOH, npuBean K
co3nanmi0 y4éHeiMu u3 axkageMnn Hayk CCCP emé B cepemmue 20-ro Beka Teopum o
Pa3yMHOM TBOPEHHMH € IMHCTBEHHOI0 eCTECTBEHHOI0 CMyTHUKA 3eMJIN.

He nomkHo ObITh UM Tex paccrosHuii ot CoaHma g0 Jio6oii Ilianerbl, 4TO



PacCcYMTHIBAIOTCS MO OJHOI M TOH ke MpocTeHbKOH (opmyse. CTpaHHOCTH ellé U B TOM,
YTO B OCHOBY pacuétoB B ¢opmyje 0Oepérca paccrosinue or Coanua 1m0 3emumm (1
acTpoOHOMHYecKas eIMHUIIA), TeM caMbIM MNOAYEPKHUBaeTcHd 0co00e MOJ0KeHHe 3eMJu
BCeMH O00beKTaMH, YYACTBYWIIMMH B HEBEPOSITHOM MATEMATHYECKOM MOpsIKe. JTO
ropoput 0 nonnMannu Umu 3eMHOH cUTyanu, K KOTOpoid OHM rOTOBUJIMCH OYEeHb JABHO.

Yuntech NpUMEHATH TeOpHI0 BepossTHocTeil Ha npaktuke! IlocTrosiHHO
peryaupyemoe apu:kenue OI'POMHOI'O koqnyecTBa KOCMHYECKHX TeJ M MPOAYMAHHbIE
"CTPAHHOCTH" B Kocmoce ocymectBiasiiorcs PAZYMOM! BeposiTHocTh Apyroro
noJoxxenns pasia HYJIIO!

Kak co3maBath 3JIeMeHTBI, B TOM YHCJIe 30J10TO!

Jparouennbie Mou (GU3MKH, XHMHKH U ACTPOHOMBI - IUIYNIO HE BOCIOJIb30BATBLCH
curyanueii m He moaymaTh 00 omnbiTax. Ilopa 3acTonouth mMectro B uMcropum! Takasn
BO3MOKHOCTb Y Bac peiictBurenbHO ectb. S 3apam Hanpasienne Bammum Mmbicisiv, a Bl
NMOCTapaiiTech BOIJIOTUTDH UX B KM3Hb.

Jasi Hayajga cKaxy, YTO 3JeMeHTbl, KOTOpble SBJSAIOTCS BOJHAMH, CO31AIOTCH
NMOCTOSIHHO BO BcexX KocMHMYeckux Tesgax. Ha 3emiie mpou3BoAcTBO 31€MEHTOB BCKoOpe
Ha4YHéTCAA (BBl MOKeTe cTATh aBTOPAMH TAKHMX TexHoJioruii!), a Teopusl Hamed Ilnanersi
HX CO3JAI0T y’Ke OrPOMHOE KOJIH4YeCTBO JieT. Sl He cTaHy OOBSICHATH NMPOLECC CO3JaHUsI
3JIeMEHTOB, a 3aJaM BOIIPOC, KOTOPbIii NpH NPaBUJILHOM OTBeTe TNOMOXeT Bawm
pa3odpaTbcsd B nmofgo0HOI TexHoJornu. B Moém Bompoce cogepxkarcs moackasku. Urak,
ponpoc. IToueMy TBOPIBI KPYNMHBIX KOCMHYECKHUX TeJI NPH CO3IAHUHM aTOMOB HCIOJb3YIOT
OYeHb BBICOKHE TeMIIePaTypbl, a €CO3AaTeJM MaJIbIX 00beKTOB - 0OYeHb HH3kHe? Jlymalo,
BaM Temeppr NOHATHO, YTO cyllecTByeT 2 cmoco0a co3aaHusi 3jeMeHTOB. PaOoraiiTe
OJHOBPEMEHHO o06onvMu mnoaymapusima Mmo3ra! ToBops JApyrumMu  cjoBamw,
ucnoab3yiite CPA3Y u Jormyeckuii anmapaT MbIIUIEHHs, U 00pa3Hoe MbIILIeHUe!
Omnupaiitecs Ha peadbHocth 1 HAYUHOE MUPOBO33PEHUE!

A moxa cocTosiHue ""Hay4yHOH MbICIH" MPOM3BOAUT TATOCTHOE BIeYaTJIeHUe. Y Tak
HA3bIBAEMBbIX YYEéHBIX HeT JKeJaHUsl JyMmMaTb, OTCYTCTBYeT MNOHUMaHHe TeOpUH
BEPOSITHOCTEH, MU3ePHBII HHTepec K MHOKeCTBY HeOObSICHUMBIX SIBJICHHI, 3aT0 anJjioM0a u
CTOMKOro HeNnpUATHA 4ero-an60o Hoporo u pasymHoro - [IPETOCTATOYHO! Ho nmenHo
3a orcyrctBue HAYUHOI'O MUPOBO33PEHUS Bce oM pacnjiayuBalOTCs CTPAIIHOM
neHoii! IIoHATHO, YTO BCE Ye10BeUeCTBO - MO/ BO3AelicTBUEM, 0c00eHHO Bbl, AparoueHHblii
Moii uyurareab! Ho HeoOxogumo mnposiBasaTs Xxorh Kakoe-To CTPEMJIEHUE aymars
Joru4Ho! Bam yske HeJib3sl IUVIBITH IO BCeoOlIeMY TeYEHUIO, KOTOPOE HANPABJISIIOT ABa
BePOJIOMHBIX AyXa-y6uiina! Ber mo:kere BbITh CUJIBHEM!

I'naBa 9

IIpoBenéHHbIE ONBITHI

CoBpeMeHHasi HayKa NPaBI0NoA00Ha, HO He NCTHHHA. U cienyomme OnbITHI, eCId
HCXOAUTH M3 cyliecTBYIOIMX B3rs10B B Hayke, HEBO3MOZKHbI! Onnako oM peajibHbI,
NMOCKOJbKY B MX OCHOBE - HICTMHHOe cTpoeHue BeesenHoil. Mbl uMeeM Kak pa3 TOT cjy4a,
KOI/Ia MeXKIy peajbHOCThI0, Teopueil u 3xcnepuMenTamu Het HUKAKUMX nporuBopeunii!
A Bor B Hayke ux IIPEJOCTATOYHO! IlocrapaiiTecb NOHATH NPOCTYI0 MCTHHY:
HAYYHBIE wupen - 310, mpeskae Bcero, OTCYyTCTBHE NPOTHBOPEYHd MexkAy HUMH H
Hpuponoii. JIOBOE nono:xenne npu ux Haanyuu B HéM siBasieTcst JIOXKDBIO - naxke npu



ero o01enpUHATOCTH!

1. B cocyn /Jploapa HaauBajach XoJoaHasi Boaa ( 0koj0o 40 MHIJIUIUTPOB)
TemMnepaTypoii 3-5 rpagycoB WM NOMeIIAJMCh MO0YEPENHO NJIACTHHBI M3 AJTIOMUHMSA,
yrjiepojaa, MeaH, CTaJd, HUHKA, 0JI0Ba, CBUHLA. Bce onbITHBIE 00pa3ubl BecoM 0K0J10 40
rpaMmoB. OHM MpeJIBAPUTENBHO OXJANKAAINCH CYXMM JbAOM MJIH [IepKaJIUCh B
NMPOXJIATHOM MecTe. 3aKPbITHIN TepMeTHYHO COCYA ¢ HUMHU CTABWJICS HA TOYHbIEe Becbl. B
nepBbie 10-20 MUHYT ero Bec MOBBLIAJCH HA 1-4 MUITMIPAMMOB, a 3aTeM NPUXOIWJ K
nepBoHa4YaJbHOMY. C NOBbILIEHNEM TeMIIEPATYPbl ONBITHBIX 00Pa3L0B 10 KOMHATHOI Bec
cocyna cHuxkaiacss Ha 7-16 muanurpammoB HEOBPATHUMO. B koHTposibHOM cocyae
Jbroapa ¢ npeaMeToM MM BOAO KOMHATHOM TeMIIepaTyphbl H3MEHEHUI He IPOUCXOIHIIO.

2. B cocyn /[broapa wnaauBanach ropsiuass Boaa ( okojo 40 MWLINJIMTPOB)
Temneparypoil 70 rpaaycoB MM NOMEIIAJUCH MOOYEPEIHO IUIACTMHBLI M3 AJIOMHMHMS,
yriepoaa, Meau, CTaju, HIMHKA, 0J10Ba, cBUHIA. Bee onbITHBIE 00pa3ubl BecoM 0K010 40
rpamMoB. OHH NpeIBapUTEBHO HArpeBAJINCH A0 TeMiepaTypbl He Bbime 70 rpamycos.
3aKpBITHII repMETHYHO COCYJ C HUMHU CTABHJICA HA TOYHbIe Bechbl. B mepBbie 10-20 MuHYT
ero Bec CHWxkajucAd Ha 1-3 MWIIIMTpaMMOB, a MOTOM BO3Bpamajcs K HayaiabHomy. C
NMOHMKEeHHEeM TeMIepaTypbl ONBITHBIX 00Pa3l0B 10 KOMHATHON BeC COCYAa MOBLIIIAJICHA HA
5-12 muwsmurpammos HEOBPATUMO. B kouTposabHOM cocyae [Aproapa ¢ npeaMeTroM Hiu
BO/JI0Mi KOMHATHOI TeMIlepaTypbl M3MeHEHNi He IPOUCXOIMJI0.

3. Tpu Opycka amomMunus (Ka:xkablii Becom 41 rpaMmMoB) moMemaiuch B TPHU
OIMHAKOBBIX CTEKJSIHHBIX COCYJa, U3 KOTOPBIX 0TKAYMBAJICHA BO3AyX. OHM 3amanBalucCh U
NOMELIAJTUCh B cOCyAbl Oosabuiero pasmepa. M3 mociaeqHux Tak:Ke OTKAYMBAJICH BO3AYX.
OHu 3anauBaJIUCh U B3BeMIUBAJUCH. OIUH U3 HUX (KOHTPOJbHBII) OTKJIAAbIBAJICH, a ABA
ApPyrUX NoMemaJuch B AyXoBoi mKkad c Temmeparypoil okoio 150 rpanycos, rae
aep:kaauch moutu 12 yacoB. 3aTeM HMX BBIHMMAJIM W B Te4YeHHE OJHOrO-ABYX YAacoB
0KMJIAJTH, TIOKA HApPYy)KHbIe COCYAbl JBYX HArpeThIX ONBITHHIX 00pa3lOB He MPHHUMAJH
KOMHATHYIO TeMIepaTypy. 3aTeM OHM BMecTe ¢ KOHTPOJIbHBIM COCY0M B3BeIIUBAIUCH. Y
€OCY/I0B, HAXOIMBIINXCSI B JyXOBOM IIKa(y, Bceraa o0Hapy:KuBajach norepsi Beca ot 3 1o
11 munamrpammos. B najibHeiileM UxX Bec NPUXOANJI K IEPBOHAYAIBHOMY.

4. Ucnoab30BaJMCh Te JKe TPH €OCyda ¢ aJIOMHHHMEM M3 mocjeaHero onbita. OHu
B3BelIMBAJNCh. OUH U3 HUX (KOHTPOJBHBIN) OTKJIAABIBAJICA, a ABA APYTUX MOMEIATNCH
HA MOPO3 HWJIM B X0J0AMJIbHUK Ha 10-12 yacoB. 3aTeM MX BBIHUMAJIM U JOKHAAJINCH OT Yaca
0 [BYX 4YacOB, IOKAa Hapy:KHble COCyIbl [IBYX ONBITHBIX 0O0pa3uo0B He HNPUHUMAJHN
KOMHATHYI0 Temnepatypy. [loToM oHM BMecTe ¢ KOHTPOJBLHBIM COCYA0M B3BeIIMBAJINCH. Y
ABYX COCY/I0B, KOTOPbIe OXJIa’KAAJMCh, BCEr/ia MPOMCXOAWJIO yBeJandeHue Beca oT 2 go 10
MUJUIMTPaMMOB. B najibHelileM uX Bec BO3BPALIAJICH K HCXOAHOMY.

5. Barapeiiku "KopyHa' moMemajuch B 3anasiHHbIE CTEKJISIHHBIE COCYIbl, KOTOpPbIe
3aKJII0YATHCH B AHAJTOTHYHBIE cocyabl 00JbmIero pasmMepa. U3 HUX oTkayuBajIcAd BO3AYX.
Cocyapl B3BEIIMBAJINCH HA TOYHBIX Becax. 3aTeM NPOU3BOAWIOCH 3aMbIKaHUE IeMNM.
Bartapeiikn HaunmHaau rperbes. IIpu 3ToM Bcerga mpoucxoAm/a MX YacTHYHAA NOTeps
Beca. B yacTHocTH, onHa GaTapeiika "KopyHa' 3a 7 yacoB B 3aMKHYTOM COCTOSIHUM Tepsijia
B Bece N0 14 mumuurpammon. Ilociie octhiBanust Bce Oarapeiiku Bec HaOupayu. Ilpu
BBINIOJIHEHUH ONbITA COOJIOAATH Mepbl NPEJOCTOPOKHOCTH, NMOCKOJbKY NPH 3aMbIKAHUM
LeNu 1 JajbHelleM HarpeBaHUN BO3MOKeH B3pbIB.

6. Pa3ninyHbIMM MAarHUTAMHU BO3/eliCTBOBAJIM HAa aJIOMUHMI, yriiepoj, cBuHel... Ux
BeC Ha BpeMsl BO3/IelicTBUS CHH:KAJICA. MarHuThl M ONBbITHbIE 00pPa3lbl PACHOJIATAINCH HA
BbICOKOH [IepPeBSAHHOM NOJCTaBKe, CTOABIIECH HA TOYHBIX 3JEKTPOHHBIX BecaX. MarHurhl
Haxoauauch HAJL o6pasumamu. BeicoTra moacTtaBky Obliia Takoil, YTOObI Ha Bechl JelicTBHE
MArHMTa He OKasbiBajJocb. Ha 3amedyanme o siBjJjeHMH (eppOMarHMTHOCTH, T.e. O
coJepkaHNU B 00pa3nax 3J1eMeHTOB, KOTOpble MPUTATMBAIOTCA MATHMTOM, OTBedy, YTO
MArHuThI M 00pa3ubl Haxoauanch Ha moacraBke. Ona TOYKE 6b11a Ha Becax. K Tomy ke,



MOKHO C/1eJIaTh PacyYéT KOJMYeCTBA TAKHX JJI€EMEHTOB B ONBITHBIX 00pa3nax M J0Ka3aTh
B3/I0PHOCTH BO3PAXKEHHI ¢ MOMOIIbI0 MPUOOPOB, KOTOPbIe MO3BOJISIOT ONPENETUTh TOUHOE
HAJMYHe MOJ00HBIX MpUMeceii.

AHaJIOTMYHbIE ONBITHI NPOBOJAUIUCH HA TOYHBIX PbIYAKHBIX BecaX. OTHAKO HA HUX
B3BeIINBAHHE TPOU3BOAWIOCH MO CTOJELIHHIEH, Ile HA HeOOXOMMMOM PACCTOSHHUM HA
HUTH MOABEIIMBAJIACH JErkasi JepeBsiHHAsi KOHCTPykuus. Ha Heii pa3memanau BCE TO ke
(marnutel HAJI oOpasmamu). W mouyyajim yMmeHblleHHME Beca HAa Te Ke JAeCATKHU
MHUJIIMTPaMMOB! ONBIT rOTOB K IEMOHCTPAIIMH H MPOBOIUIICS MHOTOKPATHO.

7. B onpITaX, CBA3aHHBLIX C TEMJIOBLIM M MATHHUTHBIM BO3JeiicTBHEM
3auKCHPOBAaHBI JBe 3aK0OHOMepHocTH. IlepBasi: yeM Bblllle TeMIepaTypa HarpeBa TeJa,
TeM O0oJibllle MOTEPS €ro Beca, a YeM HUKe TeMIepaTypa OXJa:KIeHusl, TeM O0oJible
npubapjieHue Beca. Bropasi: BeJlHYHHA MOTEPH WJIM MPUHOOpPETEHHUsI Beca Tejia 3aBUCUT OT
PaauycoB aTOMOB €ro COCTABJISIONIUX IJIEMEHTOB; YeM MeHbIlle Paauyc, TeM O0oJiblle H
NMoTepsi Beca NMPH HarpeBe W BO3/1eliCTBUM MATHUTOM, H HA0Op Beca NMPHU OXJIAMNKIAECHUH W3
pacdera Ha eauHMIy Maccbl. (O0Oe 3aKOHOMEPHOCTM XapaKTepHbI IS J(QHPHBIX
HUTEBUIAHBIX NAKETHBIX BOJH, MOCKOJbKY Ye€M MeHbIIIE JJINHA BOJTHBI, TEM MeHbIIE YCUIUH
HAJI0 /151 YBeJTUYEeHUS UM YMEHbIIEHUs €€ aMIIUTY/IbL.

8. KA3AJIOCH BBbl, caeayomue npoBegéHHbIe MOX0KHe ONBITHI APYTHX YYEHBIX
CJIy:KAT, B ONpeeJIéHHOI CTeneHH, JOMOJHUTEJbHBIM /10Ka3aTe]IbCTBOM NPABUJILHOCTH
pPe3yJIbTAaTOB H YMCTOTHI MOHX JKCIIEPMMEHTOB. JIBe rpynnbl uccjiegoBaTejed He3aBHCHMO
APYr OT APYra M OT MeHSl NPOBOAWJIM IMOJOOHBbIC ONBITBI B TeYCHHE HECKOJIBKHX JIeT.
Pesyabstatel ux KAK Bbl coBnagart ¢ monmu.

OneIThl, NpoBeféHHbIE TOKTOPpoM MeanumHckux Hayk CyxanoBeim 1O0.C. m
¢dusuxom-ucciaenoBaresiem KocmauéBbiMv B.A., U He3aBUCUMO OT HHX JOKTOPOM
TexHn4yeckux Hayk CapeabeBbiM B.®. IlomuépkuBaio, 4YTO0 3IKCHEPUMEHTHI UINJIMCH
HeCKOJbKO JeT. Ha TouHbIe Bechl CTABHJINCH Ha JJIUTEJIbHOE BpeMsl HHANKATOPHLI BECOM /10
200 rpamMoB (MaTepMajJoOM sl HHUX JOJUKHBI CIYKMTh J3JI€MEHThI, HMeIHe MAaJbIi
paanyc aToMoOB, NMOCKOJBKY B 3TOM cJiydae H3MeHeHHMsl Beca OoJibiie — npuMeyanue B.JI.
ExumoBa). ¥ Hux 3a 5-30 yacoB 10 J11000ro 3eMiieTpsiCeHUsi, MPOU3O0LIEAIEr0 32 ThICIYH
KnJaoMeTpoB, npoucxoauia BCET' A ObicTpast yacTnuHasi notepst Beca. OHa cocTaBiisijia B
3aBHCHMOCTH OT PACCTOSSHMSI [0 J3MHIEHTPAa M MOINHOCTH TOJMYKOB OT HECKOJIBKHX
MHUJIJIMTPAMMOB 10 HECKOJIbKHX /1eCITKOB MUJIIMIpaMMoB! IIpu npekpameHun noa3eMHbIX
TOJYKOB BeC MHANKATOPOB B Te4eHHe CKOPOro BpeMeHHU (Kak MPaBWJI0, HECKOJIbKO MHHYT)
BO3Bpalajcsd K McXogHOMYy. EciiM TOJYKH NOBTOPSJIMCH, TO BeC ONBITHBIX 00pa3loB K
HAYAJIbHOMY COCTOSIHMIO NPHUXOAWJ IOCTENEHHO W BO3BPAINAJICH K HOpPME IOYTH Cpasy
nocJje nocjeaHero Toauka. Takum odpaszom, BPOJIE Bbl nosiBuiack BO3MOKHOCTh TOYHO
NMPOrHO3UPOBATH 3eMJIeTPsAICEHHE MyTeM HellPepPhIBHOW pPerucTpaliy Beca.

CyxanoBbIM 1 KocMauéBbIM BbisiBJIeHA NMPsiMasi 3aBUCMMOCTh MHOTHX Tpareauii ot
NMepHoAO0B, CBA3AHHBIX ¢ TAKOH YaCTHYHON MoTepeii Beca. IMeHHO B 3TH Yachl yallle BCero
NPOUCXOAAT aBHAKaTacTpodbl, HeyAauyHble 3alycKH pakeT... UMu ke 3aduKcHMpoBaHO
pe3koe yBeJIM4YeHHEe Beca ONBITHBIX 00pa3loB B IepHOJ COJHeYHOro 3armenus. Takoe
yrsizkeaenne uHaukatopoB KAK Bbl corimacyercss ¢ HadopoM Beca MOHX ONBITHBIX
o0pa3uoB npu oxaaxaeHun. Iloxdupas matepuansl aua uHaAMKaTopoB, Cyxanos 10.C. n
Kocmaués B.A. o0Hapy:xuwin, 4ro 0osiee BCero MeHsieTCsl BeC Y TeX BelleCcTB, KOTOpbIe
COCTOAT M3 JJIEMEHTOB, HMMEIOIIUX Majblii paguyc aToOMOB, T.e. BBIIBWIH Ty iKe
3aKOHOMEPHOCTh, YTO W aBTOP B OMBITAX ¢ HArPpeBaHWeM, OXJaKIeHHEM M BO3JelcTBHEM
MArHUTOM. 3amMe4y, YTO NPH TAKHX JKcnepuMeHTax, kak y Cyxanosa 0.C. u Kocmauésa
B.A. (B ciiyyae UX HCTUHHOCTH), U3MEHSIETCSl BEC He TOJbKO y ONBITHBIX 00pa3uo0B, HO U Y
BECOB, M Y BCeX OKpYy:kalommx Beuleii. 1 cTpanHo, 4TO OHH 3TOr0 32 roAbl IKCIIEPUMEHTOB
He 3aMeTHJIH.



IlonoOHBIE  ONBITHI  KAXKYTCSI  HEBO3MOXKHBIMHM  BCJEACTBHE  OIIMOOYHBIX
NnpeAcTaB/JIeHUIl YYEHBIX 0 pealbHOM MHpe, B TOM 4YHcJe — 0 Macce U Bece. Eciiu nexonurb
U3 aTOMHO-MOJIEKYJISIPHOI JOKTPHUHBI, TO B JAHHBIX CJY4YasdaX MPOM3OILI0 HEBEPOSATHOE —
BPEMEHHO MCYe3JIa Macca, T.e. HEKOTOpoe KOJINYeCTBO MATEPHH, U3 KOTOPOI0 COCTOSAT TeJa.
OnHako Ha caMOM Jejie TaKOr0 HeT, IMOCKOJIbKY NpPHHMMaeMble 32 YacTHULbI aATOMbI U
MOJIEKYJIbI B 1eCTBUTEJLHOCTH €CTh CBEPXYNpPYyrue HUTeBUAHbIE MAKeTHbIE BOJHbI. Y HHX
NpH TeNJ0BOM, MATHUTHOM M APYIrOM BO3/1eiiCTBUM MeHsleTCS aMILJIMTY1a, HO KOJIU4YeCTBO
HX 0CTaeTcsl HeM3MEeHHbIM.

Comuenne B uctuaHocTH onbiToB CyxanoBa 10.C. u KocmauéBa B.A. nosiBasiercst
M3-32 YACTBHIX 3emJieTpsiceHnid, mpoucxoasammx Ha Ilnanere. Eciu OHHM JelCTBUTEIBHO
(pukcupyroTes gajke Ha PACCTOSIHMHM B ThHICSYM KHJIOMETPOB, TO KoJe0aHUsI B Bece
ONBITHBIX 00pPa3lO0B AOLKHBI MPOUCXOAMTH 4YacTto. W 3amMedaTrs moaoOHbIe HM3MeHEHHS
MOIJIM MHOTHe. XOTH i MOIy OlIM0aThCsl, U /1eJI0 JUIIL B 0c000ii HA0II0IaTeIbHOCTH U
NBITIMBOCTH YMOB TPéX Ha3BaHHBIX y4éHbIX. Ho M0é riiaBHoe coMHeHHe B Apyrom: 1Jisi
m3MeHennii B Bece JIIOBOI'O Tesia Hy’KHBI M3MEHEHHS] B aMILUIUTYAe MX COCTABJISIOIIMX
BOJIH, 4T0 B Takux onbiTax IBHO He Ha0aogaerca. CBepxMaJjibie BOJTHbI, IPOABUTasich B
aTOMHOI CTPYKTYype, kak npaBuwio, BBICTPO TtepsiioT cBow ammintyay. B Mmoux ombiTax
TAKOr0 He NMPOUCXOAMT H3-32 OYEeHb MAJIOI0 PACCTOSIHUSI, U CBepXMaJible BOJHbI MEHSIIOT
aMILIMTYY ONBITHBIX 00pa3uoB. K Tomy e, u3-3a nepeMeH MOJIO:KeHUsI 3eMJIH, T.e. U3-3a
CMeHbl JHf HOYbI0 (eCJaH ONBITHI € COJHEYHbIM 3aTMEHHEM BepHbI), MbI JOJIKHBI
¢puxcupoBats IOCTOSHHBIE n3venenus: B Bece. Ho Takoro Her. OiHako oTBepratb Mx
nccaenopanns 6e3 TIHATEJBHOM nposepxkn HEJOIIYCTHUMO, nockoabKy IieHa 3a
0TKa3 OT TAaKOH MeTOAMKH MporHo3upoBaHusi npu eé uctunnoctu YPESMEPHASI! Ho
HMEHHO 3TO W mpomsonnio. be3ycaoBHO, Takue onbIThl MOBTOPHO mMpoBectHn HAJIO m
JKeJIaTeJIbHO MO0JM:Ke K MecTaM 4YacThIX 3emJerpsicennii. Kak pa3 Ha HeOoabmom
PACCTOSIHMU OT UX INMMIEHTPOB U3J10:KeHHbIe (P eKThI BO3MOKHBI.

IIo cymecTBy, 3aKOHBI MHPO3IaHUS MBI TOJHKO HAYHMHAEM MOCTUTaTh. /)11 MOTHOI
SICHOCTH He00X0IMMBI J0MOJHUTEIbHbIE onbIThI. [Ipuriamaio Bac k coBMecTHOIi padoTe!

51 00BbsicHIII He Bce TaliHbI, ''MOKPBIThIEe MPaKoM' 1Jis1 Y4€HbIX. Bbl, onupasicb Ha
NnoJjy4eHHble 3HAHUSA, MOKeTe caMu MX pasragatb. UmMenno Bam m Oyaer mpuHamiexkaTsb
NEePBEHCTBO 00bACHEHMA TOW WJIM MHOI TaliHbl. B nanbHeiimmem u Bac, u Bamm padotsl
JKIET, 10 MeHbLIeH Mepe, u3BecTHOCTH. Ilocemure!

I'nasa 10
T'otoBum BEJIMYAMIIEE 3a BCIO ucropuio uenosedecrsa COBBITHUE!

Moarorapausaercs aeiicrutebio BEJTUUYANIIEE COBBITUE, uyxHoe BceM
kaxaomy B BBICIIEM crenenn! Boiinére 1 Bbl B camylo m3BecTHyI0 B Mupe KOMaHJy -
opranmsaropos BEJJMYAMIIEIO JIEJIA?! Dto 3aBucHT, npexkie Bcero, or Bamreii
CIMOCOOHOCTH MBICJIUTD JIOTHYHO, OT MOHNMAHMS M3JI0KEHHOI' 0 3[eCh MaTepHaJa.

IlepBooUepeaHbie IKCIIEPUMEHTHI

Cpouno! Tpebyercssi mpoBecTH 3 3KCHepUMEHTAa MO ONPOBEP:KEHHI0 AOKTPHHBI
JiHIITeiiHa (OHM M3JI0KeHbI BbILIe, B 5-if riaBe). [IpenBapuTelbHO MX HAZ0 AOBECTH 10
3aKkOH4YeHHOro Buaa. IlepBblii M3 HHUX - ¢ Hcnogs3oBanueM Mapca, JlyHbsl niam
KOCMHYeCcKoro annapara. Bropoii: cpaBHUTeJbHBINA ONBIT ¢ ABUTAIOLIAMCH MPUEMHHUKOM.



N Tpermii 3KcnepMMEHT - MO ONpeJeJIeHHI0 3aKOHOMEPHOCTell B CKOPOCTH CBeTa B
3aBHCHMMOCTH OT /UIMHBI BOJHBI, a TakK:Ke OT TeMIepaTypbl cpeldbl. 3a Jay4uiue
NnpeAsoKeHNusd - AeHexkHble mpeMun! ONbITHI OyAyT NPoBedeHbI B OMzKaiilMe THH.

JleMOHCTpanMI0 ONBITOB ¢ MATHHTAMH HaJ0 COCJIMHHUTH C JIKCIEPUMEHTAMH IO
BO3/CIICTBHI0 W [PYIHMH CBEPXMAJIbIMH BOJHAMH (IIOTOKOM 3JICKTPOHOB, PEeHTIEH-
JIy4YaMH...) HA TeJia, KOTOpbIe OyAyT HAXOAUTHLCA HA TOYHBIX Becax. Bo Beex ciyyasax OyayT
3auKkCHpPOBaHbI H3MEHEHHMsl Beca ONBITHBIX o0Opa3noB. Ho Hy:XHa cooTBeTcTBYHOIIAs
YHMCTOTA IKcnepuMenTa. OQHO M3 yCJI0BHiA 3TOr0: Bce ONbITHbIC 00pa3lbl A0/LKHbI ObITH
0e3 peppOMarHUTHBIX NPUMeCeid.

Xoresaoch Obl HAlTHM YNOMSAHYTHII MHOI B NeEpPBOii 4YacTH y4YeOHHK XMMHH CO
CHHMKOM-peKOHCTpyKnueid aroma. Ho, B a1000M ciaydae, CHHUMKH-PEKOHCTPYKIUH
Pa3JMYHBIX AaTOMOB M OKPY’Kaloliee UX MPOCTPAHCTBO € MOMOIUBIO MOTOKA 3JIEKTPOHOB U
psAa JApPYruxX CBepXMaJbIX BOJH Heo0XoauMo caejgarb ObicTpo. IlIpuuéM HYKHBI
¢ororpadpum m ¢PpuabM ¢ HATIAAHO-PEATHCTHYHBIM BHAOM W € TOKa3oM 3¢HupHONH
CTPYKTYPbI aTOMOB B pa3HbIX noJioxkeHusix. U 3pecs apropos x1ét U3BECTHOCTD!

Co3nanue 3J1eMeHTOB - ellé OJHA MpeKpacHas BO3MOKHOCTb JJIA Y4EHBIX CTATh
BCEMHUPHO M3BeCTHbIMHU JuYHOCTAMU. Hauunaiite [YMATD, onupasick Ha peajbHOCTb U
HayyHoe mMupoo33penue! Ilepen Bamu - O'POMHBIE nepcnextusbl! Beab Bbl umeere
OYEBUJHOE npeumyuiecTBo BO BpeMeHH! A ONBITHI 10 JAHHOMY HANPABJIEHHUI0 UMEKOT
u KOJIOCCAJIBHYIO npakTH4ecKyI0 3HAYMMOCTB /Il BCEro YejioBevyecTBa!

Heo0xonumo moayMaTs 00 JKCIMEPHMEHTAX, 0 KOTOPBLIX [LIA pedb B CTaThe
"BeuHblii AIBUraTe/ib cymecrByer!', ¢ HCIOIb30BaHHEM I0JIOKUTEIbHOM MHTepdepeHun.
Hx npakruyeckyo HEHHOCTD nust yeioBeyecTBa B yCJAOBHAX HEXBATKH IHEPTOPeCyPCOB
BbI 10/15kHBI NOHUMATH. X0TS TaKHe ONBITHI yKe MPoBoaAMINCch. boJiee Toro, 0111 co31aHbI
paGoraromme TexHH4eckue oOpasubl. Ho wux mocrapaamcs y0paTrb, NOCKOJBKY OHHM
PA3ZPYIIAROT "nayunyrw' xkaptuny Mupa!

MMoaymaiite OCHOBATEJIBHO u Bbl mnoiiMére, 4T0 ONBITOB MOKHO CO31aTh
peiicrButeasno  MHOI'O.  Hcnoabsyiite JIOTHUECKHMHM annapat  mMblnuieHus!
YuacrByiiTe B NOAT0OTOBKE M B JeMoHcTpauuu onbiToB! Ilopa, HaKoHel, B cIOpax JeJaThb
ONopy Ha pa3yM, JOTMKY H pPeajbHOCTb, 4 He HA MaccOBble OIIMO0YHbIe MHEHMA!

He cranoBuTech O0e3yyacTHBIM HaOJI0aaTej]eM, a TeMm 0oJiee, HeEroAyHOUINM
KpukyHoM. Ilposepsiiite! Ecaum Bpl BHUMATE/NBHO YHMTAIM MATEPHAJ, TO HABEPHSIKA
3aMeTHJIM, HACKOJIbKO ¢J1a0a mo3unus y4€éHbIX. 1 kKak MHOIO caMBIX IPOCTBIX SIBJICHUH OHU
He B COCTOSTHUM 00bsICHUTH! Y Bac ecTh npexkpacHasi BO3MOKHOCTB cAesaThb cede UMS!

Bbl 10/1:KHBI MOHATH: BCE TO, YTO UCTUHHO B HAYKe, He NPOTHBOPEYHUT I(PUPHOI
crpykrype. OcrajibHOe - NPABIONOJ00HAS MATeMaTHYeCKasi PpeJIMrusi, CO3JaHHAas He
moapbmu. U 3ta BPEJJOHOCHAS yacth ucye3aer! BmosiHe mousitHo, uto y Bac ecth
co0OCTBeHHOe MHEHHe, M ero Bl cuMTaere coBepiieHHO NMpaBWJIbHbIM. Ho peajibHOCTH M
JKCIIEPHMEHThI NPOTHBOpPEYAT BCeoOlIeMy MHEHHI0. A ONBITBI MOYHO TPOBECTH
MHOI'OKPATHO, uyto u 0yaer caejano. I camasi yMHass 4 JaJdbHOBHUIHASI MO3UIUS B
TaKOH CUTYallUM - IPOBEPATH! A MHOT0 BpeMeHHU NMPOBepKa He 3aiiMET!

Heo0xoquMbl JONMOJHUTENbHBIE ONBITEI. OHHM JOJIKHBI ONMPATHCSI HA PEAJBHOCTD,
a He HAa MPABAONOAO0HYI0 MATEMATHYECKYI0 Mo/ie/ib. B CBOMX pa3MbINIJICHHAX HCXOAUTE U3
Toil cTpykTypsl Beesiennoil, yro Bel Bugean Ha pucynke. U co3naBaiiTe IkcnepuMeHTbI!
Hemnaiite ce6e mmsi! OnbIThI, CO3AaHHBIE MHOI0 M YKe NpOBeléHHBbIe, Bbl He TOKHBI
npeajaratb. Bam onbIT cTaHer HocuTh Baine ums. Ilpeanaraiire!

dymaiite CAMHU u nomoraire MbICJIUTH JIOTHYHO APyrum!

He onupaiiTech Ha 4yskue MHeHHUsl, Jaxe ecJH OHU BceoOmme! /lenaiite ocHOBOM
cBoux moicjieit CYTh, a He BUIMMOCTD, 0CO0OEHHO, KOT/1a HMeeTe JeJI0 ¢ MUKPOMHUpPOM!



He 3aTteBaiiTe crnopbl ¢ TeMH, KOMY CJ0KHO pemath 3aga4yd thuna 2+2. Onau HE
BUHOBHbI B CBOeil HecmocoOHOCTH MbICAUTH JoruyHo. HAYUYHOE MHWPOBO33PEHUE
HeCET OrPOMHBIM HeBHAMMBIM Mapa3utaM cMepTb. I103TOMY OHM OKa3bIBAKOT Ha JIIOJEH,
KOTOpPbIe 3HAKOMSATCSH C MOMMH padoTaMu, caMoe CHJIbHOe BO3/elicTBHe.

Heooxoaumo o0bsiciate MAKCUMAJIBHO IIPOCTO u ¢ nmokasom! /last 3Toro
HA/10 TOATOTOBUTH, MPOBECTH WU NPOAEMOHCTPHUPOBATH psil onbITOB. Iloka y4yéHble He
YBUAAT - UM cJ10kHO OyaeT noHsaTh! Ho ux Buabl HET! Curyanusa nmenno taxas! Hano,
KAaK B YNOMSIHYTOH MHOI0 CKa3Kke, pa30yIMTh Y4Y€HbIX, BbIBECTH HX CO3HAHHe Ha 0oJiee
BbICOKHI ypoBeHb MbllLIeHusl. Hy:kHO 100UTbCS, YTOOBI OHH HAYaJIM MCIOJIB30BATH CBOM
JIOTHYEeCKHI anmapat ofHOBpeMeHHO ¢ 00pa3HbIM MbIlLIeHHeM. U o0s3aTebHOe ycaoBHe
IJIsl Becex: MoHMMaHue Teopun BepossTHocTeil 1 YMEHMUE eé npumensTs!

IIposiBuTE OTBETCTBEHHOCTD!

IIpoury oTBeTCTBEHHO OTHOCUTHCS K cBouM jeiictBusiM. Ecau y Bac caaboe
310pOBbe, TO OyAbTe TNpeAedbHO OCTOPOXKHBI W HeNMpPeMEeHHO co0JAaliTe NpaBUJja,
H3J10KeHHbIe B cTaThiaX '"OcHOBBI OesomacHocTH'" W "Kak MbICIUTBH jdyd4imie: BbINOJHAN
npoctele mpasuiaal!". HacrositenbHo HE pexomenayio mnpusjiekaTb K MOATOTOBKe
BEJIMYAWIIETO COBBITHSI >MONMOHAILHO  HEyPABHOBEIIEHHBIX,  OOJbHBIX,
npecrapejblX, MHHUTEJbHBIX M MCUXHYECKH He310poBbIX Jiogeil. Kak 0Ob1 Bbl He
OTHOCHJIUCh K IOJIy4eHHOMH 31ech nHGopMaunu (0co0eHHO B lepBoe BpeMs), HeAOIyCTUMO,
4yT0o0BI NOcTpagaau Bamm 3HaKkoMbIe.

Jast Bac B Moux padorax Bcé 04YeHb CTPAHHO Ja’Ke MOcCJde MX MPOYTEHHS - S ITO
npekpacHo nonuMaiw. OnHako exeaHeBHO rudHer OoJiee 150 ThicaY yesioBeK. Bbl, kKak u
JApyrue JIOAd, cuyMTaeTe, 4YTO OHU ymupawT. B jeilictBureqbHOCTH UX (BepHei,
yeJiOBeYecKHue AyIIM) yOMBalOT OrpoMHbIe YyOMinbI-BbIpoAKH. OHH, He 3aAyMBIBAfICh,
YOBIOT Ka:KI0r0, KTO eiicTByeT NPOTHB X HHTepecoB. Ho 3100HbIe TBapu He BCeCHIIbHBI —
OJHAKO W OTAaBaTh UM B KePTBY HHUKOro Hejb3si. IloaTomy mnoBTOpIo: mnposiBiasiiTe
OTBeTCTBEHHOCTH! BynbTe npeaycMoTpUTENbHBI!

Kak Benyr ce0si perurno3nsie GaHaTHKHM ¢ TeMH, KTO He COIVIACeH MX MHeHHeM!?
Haperwch, Bol 3Haere! Imenno TAKOE orHomeHnne 0yaer ¢0 CTOPOHBI TAK Ha3bIBAeMbIX
(pusukoB, actpoHomMoB m xumukoB. He jaydymne, a gaike Xyxe OTHOLIEHHe K MOAOOHBIM
B3IJIIAaM OT (paHATMYHBIX XPHCTHAH, MyCYyJbMaH, nyaeeB... [lo3ToMy nelicTBOBaTH Hamo
OTBETCTBEHHO, NPOAYMAHHO W OpPraHu3oBaHHo! Hy:keH KOJJIEKTHB JiI0Jeil, yMelImx
MBICJIUTD JIOTMYHO H NMOCTYNATh B COOTBETCTBUHU C HMemoLelics cutryanueii Ha 3emue! Kak
NPUHSTO B 6H3Hece, HeodXoauMo cHauana HAMTH ocobyio meleByio ayIuTOpHIO. A HATH
e¢ He Tak mnpocro! Ilo HampaBjieHMAM, KOTOpbIe NPOTHBOpEYAT HMHTepecaM JyXOB-
BbIpoaAKoB, ABCOJIIOTHOE 060JbIIHHCTBO JII0/Ieii HE B COCTOSIHMU pelliaTh 3aJa4d THNA
2+2. ITO MOKHO y:Ke MOHATH MO0 MHOrOYHMCJIEHHBIM CJIY4YasfiM, 0 KOTOPbIX M3Jaraercsi B
JOaHHOIi padorTe.

XoTs 3J00HBIC JyXH OTPaHMYeHbl OTPHIATEIbHBIMHM YYBCTBAMH APYIHX, Ha BcexX
NMOTEHIUATbHBIX YWIEHOB MOATOTOBUTENbHOW KOMAaHABI WX JHEPruu JJs BO3/AeiicTBUA
XBAaTUT. BbI J0KHBI 3TO MOHATH. Tem 0Gojiee, YTO OHM CTpPeMSTC M B OOJBUINHCTBE
clyyaeB [100UBAKOTCH, 4YTOObI YTeHHe MOHUX Ppador HauboJiee YMHBIMH JIIOJAbMH
NPOMCX0ANJI0 B pa3Hoe Bpemsi. Toraa ux Bo3geiictBue MakcumaabHo. Ho mpu MaccoBom
03HAKOMJIEHMH ¢ JaHHOH MH(popManuel MILINAPAbI YeJ0BeK CMOTYT ee MOHATH M3-32 MX
OTPOMHOI0 BHHMAaHHS K Hell W BCJIeJCTBHE HeXBATKHM Yy YYJOBHMII J3HEPruH. A MOKa
cuTyaums AJsa pasMmbluieHnuii y Bac, moii yurarens, HEBJIATOIIPUATHAS! Oxnako u
ceituac mpicauTh 1 IIOBEJIUTDH BBICTPO mb1 MOKEM!

Ecte emé omno BAKHOE o0crositenscTBo, KoTOopoe Mmemaer. Ilo Bcem
HATIPABJIEHUSIM, 3aTPArNBaIOINAM KU3HEHHbIC HHTEPEChl yX0OB-BBIPOAKOB, OHH CTPEMSITCS



W, Kak mpaswio, noomBawtcsd koHueHtpanuu HAMUBOJIEE caadbix Ha pasym Jiioae.
Io3TOMY (PM3MKH M ACTPOHOMBI - JIIOJH C CAMBIM 0CJIa0JeHHBIM JOTHYEeCKUM annapaToM
MbinuieHus. [louTu Takas e cCUTyanus ¢ XMMHKaMH, JKOHOMHMCTAMHU U (PMHAHCHUCTAMM.
Ho onu B 5rom HE Bunosnsi! Bor Takoii HEBUJMUMBIH o16op B c0061IeCTBO yIEHBIX
aeiicteuresbHo mposoautrcsa IIOCTOAHHO. U pas pemenusi npodjiaeM ¢ MbIILIEHHEM
¢pusukoB, actpoHoMoB U xXuMHKOB HaM ¢ Bamu HAJIO npusioxuth 0oJibime ycuamns!

Ecnu Bbl nposeaére J1r000il 3KcniepuMeHT, yIOMSIHYThIi MHOIO B paGorax, u HE
nocraBuTe MeHsi B u3BectHoctb CPA3Y, 1o Bac xaér CAMOE cypoBoe Haka3aHue. Bbl
copepumte He miaarunat, a IPECTYIIVIEHUE nporus UEJIOBEYECTBA! Kapa 6yner
coorBeTcTBylomeii! Jaxe 3a Manoe 3arsaruBanne BEJTMYAMIIEIO co6biTHS OrpoMHOe
KOJIMYeCTBO Jiiojeii pacriaunBaercs xku3usaivu! [1o3ToMy U BesiKMid APYyroii IKCIEPUMEHT,
NOCTPOeHHbIE Ha ocHoBe wmomx pador, HE wmoxer adummpoBarecs BE3 HX
NOAPOBHOI'O ynomunanmsi! Ilpomy nposiBaATHL mMoHMMaHue, Onaropasymume m HE
0cJ10xkHATH cede xku3Hb OI'POMHBIMMU HenpuATHOCTAMU.

B oOumxaiimee Bpemsi Oyner cdopmupoBaHa KoMmaHaa. B Heé BoiinyT: y4déHble,
KOTOpble CTAHYT HNPOBOAUTH M JAEMOHCTPHPOBATH ONbITHI B MOCKBE, H OPraHM3aTOpbI-
MOCKBHYHM. SI CMOry NpoBecTH M TPOAEMOHCTPHPOBATH 3a CBOIl CYET He Bce OMBITHI.
OcHoBHBIE pacxoabl y MeHsI - HAa POBeJAeHNE U IeMOHCTPAIMIO 3KCIIepUMeHTOB. B nepByo
ouepeib IUIAHUPYeTCsl NpOBeJeHUe ONBITOB, CBA3AHHBIX C M3MepPeHHEeM CKOPOCTH CBeTa.
Bce nogo0HbIe padoThl OyayT OINIAYMBATHCS.

Y 3KOHOMHUCTOB M (PMHAHCHCTOB CHUTYaUMsl TAaKas XKe, KaAK U Yy (HU3MKOB,
acTpoHOMOB U XMMHUKOB. IloaToMy coBeTylo mpouectb M JApyryw crarbio Exumona B.Jl.
"HensBpecTHasA J3KOHOMMYecKasi M (UHAHCOBasi HAyKa, WJIHM KaKk BCeM M30aBUTHCS OT
HajnoroB Hasceraa'. Ona mo3soautr PEAJIBHO yBuaers Jyumie KapTHHY 3eMHOMH
JAelCTBUTEJLHOCTH. Y aBTopa ecTh emé padoTbl, HO cHayajla Bam HeoGxogumo
pa3zodpatnes ¢ IJ/TABHBIM.

IIpomry Bac mnomoub. Bo-mepBbiX, ¢ Ha0opoM KOMAaHABI, BO-BTOPBIX, €
(puHaHCcHpOBaHMEM [IONMOJHMTEIbHBIX JKCHepUMEeHTOB. Bcé mepedmciieHHOe YCKOPHUT
Hacrymiienne HOBOM 3pb1 yesnoBevecTna!l

Ecau Bbl mogymaere, To moiiMére: yyacTue B TaKOW KOMaHje - Jydyllasi peKJjaMa
nas Bac! U sra pekiaama - Ha BCIO Ilinanery u HABCEI'IA! Kpome Toro, s1 6epy Ha ceds1
OBSA3ATEJBCTBA no OTHOLIEHHI0O KO BCEM 4YJieHAM IOJAIOTOBHTEJIbHON KOMAaH/bI:
BCSIUECKH cnoco6cTBOBATH HX H3BEeCTHOCTH U mosydennio umu JOCTOMHBIX narpan.

Hanewch, yTo Bbl monumaere: B Moux padorax msuaaraercs juiib HAYUHOE
muposos3penue. U ono nHe nmeer HUYEI'O obmero ¢ pesurnosnsiM Mpakodecuem! 51 He
JKeJIAl0 U He CTPeMJIIOCH €O031aTh TeYeHHe BpoJe MAPTHM MJIM MOCTOSIHHOIO COO0IIecTBa.
Msbi rotoBum BEJIMYAWIIEE pa3osoe MEPOIIPUSITUE-COBBITUE! Omno crauer
Hayasom HOBOW :xu3HM Ka:k10r0 B3pocjioro n peéénka 3emn!

To, 4yro Bbl mnpousam, 0e3yc/IOBHO, ONMpoBepraer MHOIoe¢ W3 HAyKH, HO He
NPOTHBOPEYUT PeATbHOCTH, Yero He CKaxellb O MPUHATBHIX HAYYHBIX B3risgax. Mos
padoTa - He cTpeMJIeHHE BbITVIA/IETh OPUTMHAJIBHBIM, He KeJIaHue CIIOPUTH paau cnopa. Eé
HeJBbI0 ABJAETCH MOKA3 TPArn4ecKoro moJIoyKeHHsI, B KOTOPOM HAXOAMTCH 4YesI0BeYecTBO.
It0ii TPATEJIUM cnocoGereyer B BBICIIIEM crenenn Tak Ha3biBaemasi Hayka! MMeHHO
U3-32 TOCHOACTBYIOIIMX B Hell JIOXKHBIX NOKTPHH Yy JIIOdell OTCYTCTBYeT Hay4dHoe



MHpOBO33penne, 4To H npuBoauT K YKACAIOIIEHN curyamun na 3emie. K curyanum, o
kotopoii HUKTO u3 awoaeii naxe He nogo3penaer! Mui JOJI’KHbDI e€é usmeHuTn!

I'nasa 11

OcHOBBI 0€30IIACHOCTH

B nmepuoxn moaroroBku BceMHPHBIX OYMCTHTEJNBHBIX (0CBOOOAUTEIBHBIX)
MepONpPHUATHII €ro OPraHM3aTopaM H 4YJeHAM HX ceMeil, KAK W BCEM JHAAM, CJeayeT
ode3onacuTh cedsl OT NaryoHOro Bo3JaeiicTBUA 3J100HbIX AyX0B. /lJ1s1 3TOTO:

1. Beictpo HHOSABJIAIOIIUMCSI, unu BHe3anHo BOSHUKAIOIIINUM, MbicasaM He
cJIeI0BaTh, T.e. He JejJaTh HMMIYJbCHBHBIX JEHCTBHUi, 0COOEHHO B CHTyalHusX, Ie ecTh
BEPOSITHOCTH HECYACTHSI.

2. DBbBITh OCTOPOXKHBIMH C JJIEKTPONPHOOPAMH, HCTOYHHKAMHM NUTAHHA,
reHepaTopaMu JIEKTPOMATHUTHOTO H3JTy4YeHHUsl (TaKUX, KaK TeJeBU30P, KOMIBIOTEP...) U
BC€M, YTO XOTh KaK-TO MOCPEACTBOM JJIEKTPONPOBOI0B C HUMH CBfi3aHO. 3eBC, Kak Bbl
3HaeTe, MeTAJ MOJIHUM (BHOE NpeyBeJuYeHne, HO KOe-4TO AyXU-yOuIbl MOTyT).

3. He nmomyckarh ILUIOXOT0 HACTPOEHHS, CJI€3JMBOT0 COCTOSIHMS M YCJIOBHIA,
CTOCOOCTBYIOIIUX MOSIBJICHHI) OTPHIIATEIbHBIX 3Mouii. He BotHOBaTHCSI.

4. HexenareJbHO TpPeObIBATHL HA BEPXHUX 3Ta’KaX B BbICOTHBIX 3JaHUAX
JJINTeNbHOe BpeMsi. B Takoii curyanuu mo Bac Moryt OUTh U CHH3Y.

5. He ynmorpe0asTh 4acTo M B 00JbIHIOM 00bEMe CNIMPTHOE, caxap, COJIb H ey,
coJep KAy 0 KoHcepBaHTHI. He ncnonbp30BaTh HAPKOTHKHU U BO30YKIAI0IINE CPeACTBA.

6. He mepeenatr u cpa3y mnocje eabl He OpaTbhesi 3a padory, TPedyIOIIYIO
ype3MepHbIX ycuiuii. UHavye Bbl pucKkyeTe mMoJy4uTh HHCYJIBT, KaK '"'M0oIapok' oT AyXOB-
napa3uToB.

7. IIpofiBJATHL OCTOPOKHOCTH € KMBOTHBIMH M NTHLUAMU, OCOOEHHO € TeMH,
KOTOpPbIE arpPecCUBHBI WJIN pa3apakeHbl. OHH ToKe MO/ Bo3aelicTBrEM!

8. Ouenb pUTeNbHOEe BpeMs 0e3 TmepepblBa BHUMAaHMe HH Ha 4éM He
cocpenoraunBatb. CTpeMHUTBCS, YTOOLI padoTaiu pa3Hble Y4acTKH Mo3ra. B mpoTtuBHoM
cJayqae MOKHO MOJYYUTH TOT JKe HHCYJIbT.

B 10 ke BpeMsi He00X0AUMO:

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

2. VYjaeasiTb MNOBBbIIEHHOE 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 XOPOUIYK) YMCTBEHHYK M (U3HYECKYIO
dopmy.

Haxoasmumcs B 3KBATOPHAJBHOM YacTH 3eMJIM U TaM, I/ie ceidyac CTOMT KapKasi
Noroja, cjienyeT 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 ILEHTPbl, a TAaK/Ke CcoeIMHeHHeM OJ3THX cmoco6oB. IlodTomy s
o0Hapy:KeHHs UX MbIcJjeil 1 00pa30B He00X0IMMO BHe3alHO NpepBaTh (ppa3sl (B TOM YHCIE
— MBbICJIEHHbIE) Ha MOJIycJI0Be U 000pBaTh cOBeplllaeMble AeiicTBUS, €CJIH Te M IPyrue HecyT
B ce0e J000oe orpuuarenbHoe Havyano. Ilpm Beskol ccope (maike BooOpaxkaeMoii)
NpepbIBaiiTe MOTOK CJI0OB U JACHCTBUS M 0OYeHb BHUMATEJBHO CJEAWTE 32 UX Pa3BHTHEM.
IIpu 0AUTEJBHOM MOAXOAE M HEOJHOKPATHOM mMOBTOpe BbI 3adukcupyere MX KOpOTKoOe
NpojoJiskeHHe B cBoeil rosose. Ckaxem, Bbl 060pBann cjioBo '"cBUHbA" Ha TpPéx OykBax
"cu'". A Bam yaacres ycabiath ero B Bue ""cBuH'" win ""cBuHb''. OgHaKo Ay Xu-youinbl
MOIYT yBecTH Balu MbIC/IM B CTOPOHY U Yepe3 MOJI0KUTeIbHbIC SMOLUH H BOOOpaxkaeMble
cueHbl. Ho koHe4yHOIl MX Helbl0 SIBJATCS TOJBKO OTpPHUATEJbHble YYBCTBA, BOJIHBI
KOTOPBIX CJIYKAT VI HUX JHeprueii.

OHHN BO31€liCTBYIOT HAa CO3HAHME M YYBCTBA JIlOJedl M KPYNHBIX cyllecTB. J[Ba
BBIPOIKA CTPEMSAITCA PacHaJMTh JII00ble OTpUIaTeJbHbIe SMoUMU Be3de. Bbl xpanurte B
cBoell MaMATH HeMAJI0 CHTyanMii, KOTOpbIe NpHBeJIW K HenpuATHOCTSAM. HaBepHska
NOMHNTe, KaK NpH BHAe J1000i katacTpopsl y Bac B rojose mosiBiasiiuch moao0HbIE
cueHbl, HO ¢ BammMm yuyactueM. JTo He paspirpaBlieecs BooOpakeHHe W He padoTa
NMOJICO3HAHMA, a4 BO3JelcTBHe OrpPOMHBLIX mNapa3uToB. Ho oHM 4enoBeueckomy riasy
HeBuAUMBI. [103TOMY M 3/101€lCTBYIOT 0€3HAKA3AHHO.

Bo3zaeiicrBue BHIPOAKOB Ha cefe MOTyT 3aUKCUPOBATD JIIOAU, OT KOTOPBHIX 3aBHCAT
OKOHYaTeJbHbIe CPOKH TpOBeleHHs BceMHUPHBIX OYMCTHTENBHBIX mpouenyp. B
co3laBlIelicsl CUTyalliy Ba YyAOBHMIIA OYAYT CTPEeMHUTBHCSl, YTOObI pellajuch NMPodJieMbl
BTOPOCTENEHHbIC, a [JAaBHbIe OTKJIAABIBAJINCH M 3a0biBagnchb. HyxkHO THIaTeabHO
KOHTPOJIMPOBAThL CBOI0 YMCTBEHHYIO [AeATeJbHOCThL. E€ 3aMeqiieHne, npepbIBaHue H YBOJ B
CTOPOHY BbI cMOXkeTe OIIYTUTH (PU3HYECKH, KAK JeiiCTBHE MOCTOPOHHEH cuiibl. Bo MHOrOM
Bame npormBoaeilicTBHe NapasuTaM 3aBHCHT OT NHTAHHS, HACTPOCHHS, OKPYKAIOLINX
YCJIOBHA 1 BHUMAHMS.

IloBTOpIO I1aBHOE, YTO Hay4yuT Bac pa3zo6parses ¢ ux npucyrcrBueM BBICTPO:
Bamm wmbicaiu, Briawouyas oopasbl, LHEJEHAIIPABJIEHHO CO3JAIOTCHA wuaum
MN3BJIEKAIOTCSA u3 namsatu Bamu, a ux - IPUXOJAT, ITOABJIAIOTCS no-BopoBcku,
HeOKHJaHHO, naxe HesameTHo u INOJIMEHSIOT COBOW, YBOASI B HYKHOM sl
OrPOMHBIX NMAapa3uTOB HampasjeHuH. Bel BozBpamaerech k BAIIIMM mbicasam, a Ayxu-
BBIPOJKH HMX CHOBa NOAMEHAOT cBouMM. KoHTposupyiiTe TeueHue MbIcieil, 1 BCKOpe
npouecc ux 3aMeHsl 171 Bac craner oueBHAHBIM!

I'nmaBa 12

Kaxk MbIcauTh Jiyqiie: BbIIOJHAN NPOCThIe NpaBuiia!l

Jasi Toro, 4yro0bl B JAajibHelilleM He COKajJeThb 00 YNYUIEHHBIX BO3MOKHOCTSIX,
Heo0X0AMMO C CaMOro Ha4yajga MBICIUTH YMHO, Jorn4Ho. K coxkajieHnio, B cOBpeMeHHBIX
3eMHBIX YCIOBHSIX 3(QdeKTHBHAsi YMCTBEHHasi AesiTeIbHOCTh BeCbMa 3aTpPyIHHMTEJbHA.
Onnaxo ona Bo3moxxHa. Hago sums BBITIOJIHATD onpenenénnbie ycjaoBus, U3J105KEHHbIE
Huxe. Ho Bee cratbu Tpedyror HIOHNMAHMWSA.

YcaoBus 3pPpeKTUBHOM YMCTBEHHOM J1eSITeJIbHOCTH

Yeunurs 3700HBIM IyXaM BJIMAHHE Ha YeJoBeYeCKMii MO3r M YM NO3BOJIsieT
He30poBas MUIIA, eé U30bITOK U rojogaHue. JleiicTBUsI OTPOMHBIX Mapa3uTOB B TeYeHHe
ThIicsIYeJeTHi OblIM HampaBJjieHbl Ha (opMHpoBaHMe Yy dYej0OBe4ecTBa OMIMOOYHBIX
B3IJIS1/10B BO MHOTHX 00J1acTsX. B uX 4ncie - npeacraB/ieHUst 0 NPABUJILHOM MUTAHUH.



IHocTtynyienne B roJIOBHOH MO3r 00JIBIIOTO0 W MAJIOT0 KOJHWYeCTBa NMUTATEJBHBIX
BellleCTB YCUJIMBaeT Bo3jAeiicTBue mapa3utToB. IloaTomy ¢pykThl (0CO0€HHO ciaaakue U
KHCJIbIE), OpeXH, JTUKCHPBI U3 TPaB-CTUMYJIATOPOB Bpo/e KeHbIIeHs WU 3JIeyTePOKOKKA,
HACTOM I'yCTOM M JasKe Cpe/lHeill 3aBapKH cJliefyeT ynoTrpedasTh B MAJIOM KOJHMYeCTBe.

Cpa3zy nocJe npody:;kaeHusi 4eJI0OBeKa BJUsIHHE BBIPOAKOB HAa Hero emeé CHJIbHO.
IloaTOMy B Takue MHHYTHI BajkHble Jeda He IUIaHupyiite. CHayaja NPOCHHUTeCH
OKOHYaTeJIbHO, 00ecniedybTe HOPMAJIbHOE KPOBOOOpalleHHe, a JHIIb 3aTeM NpUcTynaiTe K
OCHOBHOHl YMCTBeHHO#l JAesTteqbHOcTH. W mociie exbl B TedeHue 30-40 MuHYT He
NPUHUMAalTe BasKHBIX pemieHuid. Eciam ke Bbl moenu mjiorHo, T0 HAYMHAWTE OCHOBHYIO
YMCTBEHHYIO [1eSITeJIbHOCTh He paHblle, 4yeM 4epe3 1,5 yaca.

OcHoOBHONi 00béM BHTAMHMHOB W TOHM3HUPYIOIIMX CPeACTB ynorpedasiite no 14-15
yacoB. IIpu mokajbIBaHUSIX B cepAle cAejaiiTe Maccam rPyAd U BBINOJHHUTE JErKue
yIpaKHeHHs ¢ YYacTHeM MBI BepXHeil yacTu Tesa u pyk. llpu cepaeyHoM HeloMOraHuu
otrabixaiite u cnute TOJIBKO Ha sieBom Goky.

Tpynurtech 006s13aTebHO ¢ nepepbiBaMu. IIpekpamaiite padoTy, Kak MUHUMYM, 32
30 MmuHYT 10 cHa. Ilepen cHOM roOHUTe MJIOXHEe MBICJIAM MPOYb M He omacaiiTech YBUIETh
KOIIMAaphbI.

Tak Ha3biBaemasi ''ICHOCTb MbIcCjell HeOObIKHOBEHHAsl" CBUIETENbCTBYET, KAK
NpaBuiIo, JUlib 00 oaHOM: BblI JBUraerecb B HY)KHOM [Jisl BBIPOAKOB HalpaBJeHUH.
Bnpouem, oHM MOT'YT /IeiiCTBOBATH M METOAOM OT NNPOTHUBHOIO.

Jonaroe mnpe0biBaHHe 3a KOMNBIOTEPOM H JJIUTEJBHBI MPOCMOTP mepexay Mo
TeJIEBU30PY YXYILIAIOT YMCTBEHHYIO [eATeIbHOCTh HAa MOC/eAYILIHe HeCKOJIbKO 4acoB,
KaKk M Jio0asi NpoaoJIKUTeJbHasi padora co 3puTeabHbIMH oOpa3amMu. C MOKpPBIMH
B0OJIOCAMH y TeJIeBH30Pa M KOMIIbIOTepa He CHANTE.

Pa3npakuTeJJbHOCTH M arpecCMBHOCTH CHOCOOCTBYeT MNOCTyIUIEHHE B TeYeHb
He310poBoii mumM Wau eé upe3mepHoro o0nbéma. Ilpu pasapakuTeIbLHOM XapakTepe
NPUBA3LIBANTE ¢ MOMOIIBIO 00JBIIOr0 MOJOTEHLA TOPSAYYI0 IpPejKy Ha 00J1acTh NeYeHH
NMOOYePENHO crepear U C3a4U MOocJe ebl H B IePUOBbI, Koraa Bac 3axiyIiécThIBaIOT IMOIUH.
IIpu cnaboii neyeHU He elIbTE KAPEHOE, KUPHOE, OCTPOE U COJIEHOE.

3HAYNTEJBbHO YBEJIMYHMBAIOT BJHSAHME 4YYAOBHUI Ha pa3yM uYejJoBeKa M ero
IMOLMOHAJbHbIE HEHTPbI: HAPKOTHKH, aJTKOI0Jib, Ta0aK, caxapocoJepskamiue MPOIyKThbI,
C0JIb, KOHCEPBAHThI, BO30y:xkaawIMe cpeacrsa (BKIKWYasg Kode, Kakao, 4aii),
NEePeNoJIHEHHOCTh KeJIyJKa Mulledl M KMIKOCThIO... Jlaske MaJioe cogep:kaHUe CHUPTA B
KPOBH aeT BLIPOAKAM BO3MOKHOCTh BJIUATH HA cepaue u Mo3r. IloaToMy Bo3aep:kuTech OT
BCEro, 4YTO COAEP:KUT CHUPT. XO0J0J YMeHbIIaeT BJUsSIHME BBIPOAKOB, HO OXJasKAeHHe
OpraHu3Ma, B IEPBYI0 04Yepeab roJI0Bbl, IPUBOAMT K YBeJIHYCHUIO UX BO31CHCTBUS.

Yaeasiiite rosose camoe NpucTajibHOe BHUMaHue. PeryJisipHo JeJaite Maccaxk eé
BepXHell 4yacTH, ymieii W men, ocod0eHHO NMpH ycTajgocTu. Ilpu riry6okux pa3MbIILIeHHAX
KJIaanTe 00e 1aJoHN HAa MaKkymKy. U rnaBHoe: cTapaiiTech He ObITh B IIJIOXOM HACTPOCHHUH.
O0s3aTeJbHO HCHOJIB3YHTEe cMeX M KaK JIEKapcTBO, W KaK CPeACTBO [Jisl YCHelIHOWH
YMCTBEHHOM 1eATeJbHOCTH.

U3 npocrorhl mpaBWiI He cJeaAyeT, 4YT0 OHM He J(pdexTuBHbl. HyxHa
CHCTEMATHYHOCTh. Y cleX A0CTUraeTcsi PABHOMEPHOCTHIO U MOCTOSTHCTBOM, a He PHIBKOM.

JlymaThb yMHO B IIJIOXOM HacTpoeHuu Bbl He cmoikeTe!

HNmenno Tak! IloaToMy B nmepuoasnl, koraa BaMmun npuHuMaOTcs BaskHble pelleHMs,
HHUKaKHe OTpULATeJbHbIe SMOLUM HegomycTuMbI. IHaue MbIcIuTL YMHO Bbl He cMmoskeTe -
BaMm He mo3BoaAT Ayxu-BhIpoaku. OQHAKO ecTh HeGoabIIOE MCKJIIOYeHHE. B TOM ciayu4ae,
korjaa Bel camu co3naére B cebe CIIOPTUBHYIO 3JIOCTD (He ApoCcTh U He HEHABUCTD) U



koHTposmpyete eé IIOJITHOCTBIO, To ona momoraer HacTpouthbesi. Ho Takoil mpomecc
JI0JIKeH ObITH JAeiicTBUTeabHO oA Bamumv KOHTPOJIEM u amuteesas HEJTOJITO!

Crpemutec JAYMATD noruuno, xkoutrpoaupyiite cBoiro YMCTBEHHYIO
JAEATEJBHOCTb u 9MOLUNA!

Haperocs Ha Bam pasym u orBeTcTBeHHOCTh, EKUMOB Bukrop IMuTpueBuy

Mou KOHTAKTHBIE JaHHBbIC:

IHouToBblii AMK: ev@svoedel.ru
Skype: ekimov-vd
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