ExumoB Bukrop IMmutpreBuy

Hayunbrii getektus 0 TAUHE u coxpeiteix HEHHOCTSX

PaGora mnpennazHayena aas Bcex Jioaeil. CoOOTBETCTBEHHO, OObSCHEHUS] U
JA0Ka3aTeJbCTBa OYAYT MPOCTHIMH, YTOOBI MOHATHO OBLIO aXe IMIKOJBHUKAM He CTAPIINX
KjaaccoB. TepmuHbI, HCHOJb3yeMble MHOWH, HMHOrJAA HMCXOAAT U3 PpeajbHOCTH. Tak,
BbIpakeHHe ''cBepXMaJible BOJIHBI' - 0003HAaYeHHe BcCeX CBEPXMAJbIX BOJIH, BKJIIOYas
cBeToBble. M mpoyee HM3710:KeHO ToOKe MpeNeJbHO SICHO - JJIsi HENMOATrOTOBJIEHHOIr0, HO
JIOTHYHO MbIcasimero 4urareias. Cpady caejal mnpeaynpeskaeHue: BBHAY OrPOMHOM
Ba’KHOCTH J10Ka3aTeJIbCTB MHE HHOTAA MPUXOIAUTCH MOBTOPATHCS U AOMOJIHAT.

He caenyer moJiarathb, YTO OCHOBHAs WeJib PadoOThI - ONpOBep:KeHUE TeOopHH
oTHocuTesbHOCTU. B peiictBurensnoctu IMPOBJIEMA, koropywe HAJIO pemurs B
00s13aTeJILHOM IOpsAKe, ropasao Oojiee 3HaunMMasi. 1 IeHHOCTH, NMOXMILEHHbIE Yy BCeX
miofei, neiicteuresibH0 OI'POMHDBIE! Ho 0 HMX HUKTO He MO03PeBaeT - Jaxe (aHTACThI
u Joouteau TaiiH! O0si3aTenlbHOe YycIOBHe A MNOJHOro mnmoHuManms: Omnupaiitech
NCKIIOUYUTEJBHO Ha peanbHocTh (BKI04Yas [Ipupony) u jgoruky!

B pe3yibTaTe JNIUTENbHBIX HUCCIEI0BAHUNA M CIIOPOB ¢ (pU3MKAMH ONpeaeTHIuch 3
NPAKTHYECKH HIeAJBHBIX JKcnepuMeHTa. IIpoTMB HX 4YHMCTOTBI M TOYHOCTH Yy
KPUTHKYIOIIUX YsKe He HaxXoAATCcs BpasyMHTEJBbHBIX BoO3paxeHuWil (¢ HuMH Bbl
NMO3HAKOMHTECHh TMocjde onucaHusi onbiToB). IlpeacraBuTensM Hayku, (U3MKaAM U
aCTPOHOMAaM OCTaETCsl JUIIbL 0TMAJTYNBATHCS, YTO OHH H J1eJal0T. Moo MpaBoTy y4éHble U
¢pu3uku onposepruyts yxxe HE MOI'YT!

I'naa 1

OnpOBepmeHne TEOPUH OTHOCUTEJIBHOCTH TPEMSA PA3HBIMMU ONIBITAMMU

Teopust JiiHIITeliHA ONMHPaeTCsl He HA O0IIYI0 NMPHPOAHYI0 3aKOHOMEPHOCTh, a4 HA
yacTHbI (eqMHUYHBIN) ciay4yaid u3 IIpupoabl. UMeHHO ero geaawT o0IMM NPABUJIOM, T.e.
HAPYMIAKOT 3aKOHbI JIOTHKH W COBEPIIAIOT TMOMJOr, He CYHMTAfACh € PeaJbHOCTHIO.
Pa30epéMcsi M ¢ 4YacTHBIM CJIy4yaeM, KOTOPbIH CTaJd H3BecTeH OJarogaps onbiTam
MaiikeJbcoHa, M ¢ O00ulIell 3aKOHOMEPHOCTHIO. B yKa3aHHBIX 3KcHepUMeHTax ObLIO
YCTAHOBJIEHO, YTO CKOPOCTh CBETAa He 3aBHCHT OT ckopocTH ABuxeHusi 3emuoro Illapa u
HampaBJeHUil eé m3MepeHusi. ONHAKO JaHHOe MOJIOKeHHE IeHCTByeT MCKJIIYUTEJIHbHO B
ycaoBusix atMocgepsl! 3a eé mpenesamn Hu4ero nogxodoHoro Her! bBosee Toro, mosnoxkenune
HCTHHHO, KAK U oNbIThl Maiike/bCcOHa, JIUIIb B OTHOM cJIyuyae H TOJbKO B aTMoc(epe - npu
HeMoABHKHOM NPUEMHHKe (0OTHOCUTEIbHO 3eMJIn).

OaHO W3 TJIABHBIX MOJIOKEHMI TEOPHH OTHOCHUTEJBHOCTH TJIACHT M M3 Hero
HCXOIMT: CKOPOCTH CBeTa OCTaércsl Henm3MeHHO# (koHcTranToii C) My Bcex Tea M
Ha0JII0/1aTelIell, He3aBMCHMO OT UX CKOPOCTHM MO OTHOLIEHHI0 K MCTOYHMKY cBeTa. XOTH B
neiicteutessHocTd HUYEI'O Takoro B Ilpupoae ner! I'oBopsi ApyrumMu cJioBaMH, B OCHOBE
JOKTPUHBI JDUHINTEHHA - JIOXKHAS NPeaNoCchLIKa (T.e. 00MaH, moaJior)!

Broigensito 0c060: ckopocTh Besikoii cBepxMasioid BojiHbI B Kocmoce - mocrosiHHast
BeJMYMHA WM 0YeHb 0m3Ka K Heil. Eé ckopocts B JTFOBOM Touke Beenennoii, Briaoyas
3emJ110, He 3aBHCUT OT CKOPOCTH McTOYHHKA. Ho Mo oTHOIIEHHMIO K ABHralOImMMcs TejJaaM
cxkopocts BOJHbI BE3JIE omnpenensiercss ux cjoxkeHueM uiam Bbluutanuem. Her HU
OJHOI'O »3kcnepuMeHTa, ONpPOBeEpPramouiero mocjeaHee YyTBep:xaeHne! OnbITbl ¢
HeMOABMKHBIM OTHOCHUTEJIbHO Hamedl Ilnanersl mnpméMHMKOM M JABHTalIMMCcH B
aTMoc(epe HCTOYHHKOM BOJIH He CJYKAT /I0KA3aTeJIbCTBOM HCTHHHOCTH KOHCTAHTBI C 171



BceX cJIy4yaeB: OHM 00a HaXOAATCS B TOH cpee, YTO U sIBJsieTcsl NPUYMHOI cTpanHocTH. Ho
HUKTO He 3agaérca 3aKOHOMEpPHBIM BompocoM: YeM BBHI3BAHO HeOObIYHOE TOBeIeHHE
CBEPXMAJIBIX BOJH B OJHOM cJy4yae (IpH HeNMOABUKHOM NpPHEMHHMKe) B aTtmocdepe?
HeecrecTBeHHOCTB, 3arago4HocTh U B Apyrom: Ilovemy HU Y KOI'O He Bo3HHKAeT 3TOT,
no cyrn, OBSIBATEJIbHBIM u Baueiimmii 17151 cyAbGLI Ue0BeuecTBa BONPOC?

B mnepBomM ombITe HCNOJAB3YIOTCH [aHHbIE, KOTOpble /UIA JI000ro 4YeloBeKa,
BKJIIOYAsl YUYEHBIX, XOPOIIO H3BeCTHbBI M OeccrOpHbl. Bo3bMéM psifoM C NMOBEePXHOCTHIO
Coanua touky F. OT Heé costHe4HBbIH JIy4 A0 TOYKH A npoxoauT poBHO 3a 500 cekyHa.
Touka A HemoJABM’KHA OTHOCUTEJbHO BcesenHoi. CosiHeuHasi BoJiHA, mpoiasa Touky F,
JOCTHUTHET TOYKY A M oqHOBpeMeHHO ToYkH B u D. OHu okaxyTcsl TaM B Ipolmecce cBOero
JABU/KeHMs HaBcTpedy Jiydy. B - ncciaenoBarenbckuii anmapar, a D - mereopurt. CropocTh
nocJjenHero - cpexarssi ajast mereopuroB (30000 m/cek), CKOPOCTH ammapara MeHbIIe B 2
pa3a (15000 m/cex). Ob6a Tesna JeTSAT HABCTPeUYY BOJIHE MPAKTHYECKU HA OJHOW MPsIMOii ¢
FA. Ux pacuérHoe Bpemsi - To:xke poBHO 500 cexyHa. 3a 3T0 BpemMsi OHH 10 BCTpe4YH €
BOJIHOH npoxoasaT paccrossHusi BA n DA. CosiHeyHasi BOJTHA W ABUTAIOIIHECS el HABCTpevy
JABa 00beKTa MP0JIeTal0T cO0TBeTCTBeHHO ToukHU F, B u D u BcTpeuaroTest B Touke A B O1MH
u 10T ke mur! Beé npoucxoaut B KocMmoce, 0e3 npoxoxaeHusi armocgepsl.

F A B D

IIpencraButenu Hayku M (U3NKHM He MPOCTO COIJIACHBI, YTO CKOPOCTH BOJIHBI /10
peajibHO HemoABM:KHOI Toukum A paBHa C (299792458 m/cex), a KATEI'OPUYECKHA
HactauBawT! JleiictButenbHo, B Kocmoce ckopocth cBera mocTrosiHHa (paBHa 299792458
M/ceK MJIH OYeHb 0JIM3KAa K JaHHOMY Noka3arteno). CiienoBaTejbHO, COJTHEYHAs] BOJHA 32
500 cexynn mpoxoaut 149896229000 MeTpoB (M B peajbHOCTH, W MO KAaTeropu4ecKoMy
HACTOSIHUIO YYEHBIX, (PM3MKOB M acTPpOHOMOB). Meteoput 3a TO ke Bpemsi - 15000000
MeTpoB, anmapat - 7500000 merpoB. /lyin u3MepeHHUsi CKOPOCTH CBETA MO OTHOLIEHHIO K
MeTeopuTy Oepércs odmree paccrosinue (149896229000 + 15000000 meTpoB) U AeMTCH Ha
500 cexynn. Ilosyuaem 299822458 m/cex. Takoil ke pe3yabTaT - M NPH CJI0KEHUH
299792458 m/cex n 30000 M/cex, T.e. CKOPOCTH CBETA M METEOPUTA CKJIAABIBAIOTCS.

Jasi u3MepeHMsl CKOPOCTH CBeTa MO OTHOWIEHHI0 K anmapaty Oepércs oOlnee
paccrosinue (149896229000 + 7500000 merpoB) u aeaurcss Ha 500 cexkyna. Hmeem
299807458 m/cex. AHAJIOTHYHBINA Pe3yJbTaT - U NPH cJoxkeHun 299792458 m/cex u 15000
M/cek. U 31ech CKOPOCTH CcBeTa M annapara CKJAAAbIBAKOTCS. JIpyrux MTOroB ObITh He
MOKeT, MOCKOJbKY HCHOJIL3YIOTCS XOPOIIO HM3BECTHbIE, MHOTOKPATHO JOKAa3aHHbIE U
TouHble ToKa3aTeau! CTAHOBUTCH SICHO: CBETOBBIE€ BOJIHBI B3AOPHBIMH CKa30YHBIMHU
CBOliCTBaMHU, BOIIPEKHU BceoOuiemMy olu004HOMY MHEHHIO, He 00/1a1a10T!

PasHuuua mexay paccTOSIHUSIMM, NPOXOAUMBIMM alNapaToM M MereoputoMm 3a 500
CeKYH/] /10 BCcTpeuu co cBeToBO# BoHOM, Toxke [JOKA3BIBAET orcyrcrBue KoHCTaHTHI C
MJIs1 aBUraommxcsi o0bekToB! A pasnuna mexay FA u FB (kak m mexny FA u FD)
YBEXJAET, 4To ckopocTh cBeTa MO OTHOIIEHHI0O K MEeTEOPUTY U ammapaty oojabiue C!



Beab ckopocTh BoTHBI B 299792458 M/cek yxke ecTh Ha oTpeske FA. On menbie, yem FB, n
emé Menbuie, yeM FD — npu o1HOM M TOM ’Ke BpeMeHH JIsl pacyéTa CKOPOCTH CBeTa /I
Bcex Tpéx cayyaeB! M BoaHa 1l Bcex pacyéToB Tak:ke OJHA - 0e3 M3MeHeHUH B eé
CKOPOCTH, 4YacTOTe M JauHe. E€ CcKOpPOCTH 1O OTHOIICHHMI0O K METEOPHUTY M ammapary
CKIIAJABIBAETCS, u ona 0oabme C — peaJbHOCTh, JOTHKa # apudmeTruka
JOKA3BIBAIOT! Ho yuéHble npocTeiilnyde pemeHusi BHIMOJIHSIIOT HAubo1ee CI0KHBIMH U
HepeaKo OMMO0YHBIMH CIIOC00aMU, 3allyThIBasA cedsl M JIIo/leil. JKCIepUMEHT MpeicTaBJIeH
NPAKTHYECCKH B HICAIBHBIX YCIOBHAX B CMBICJIE €r0 YMCTOTHI M TOYHOCTH [JAHHBIX.
CaenoBartesibHo, B [Ipupoae u Hayke HoxkTpuHe JiiHmTeiiHa MecTa HeT! Eciu mpu3HaTth
MHeHHe YYEHBIX U (GU3MKOB HCTHHHBIM, TO CBeTOBAas BOJIHA 3/1eCh O/IHA M TpHeIMHA, T.e.
OHa 00J1aiaeT CBOMCTBOM OBITH Cpa3y B HeCKOJIBKUX MecTax! Y Hac peaJJbHO BMeCTO HAYKH
- HACTOSIIIASI PEJINTHUSI, Ile OCHOBOM paccy:xkaeHuii spisierca BEPA!

Mpb1 umeem PA3HBIE paccrosinus - FA, FB u FD. Yuénble, pu3uKu U acTPOHOMBI
(BMecTe ¢ XMMMKAMM) (PAKTHYECKH CUUTAIOT, YTO MPHU JejieHuH 3-X pa3HbIX 4yuces Ha 500
MOJIy4aeTcsi OAWH M TOT ke pe3yabrar! Ta ke cuTyanuss ¥ B UX AefCTBHAX NPH CJI0KEHUH:
149896229000 + 15000000 = 149896229000 metpoB, 149896229000 + 7500000 =
149896229000 meTpoB! MHaye KOHCTAHTY UM He coxpaHuTh! U Bo Bcex MOAOOHBIX CJIy4yasix
OHH NMOCTYNAIOT AHAJIOTHYHO, T.e. MOJIY4al0T omndo4HbIe pe3yabTaTrsl! HecomHenno, Takas
TOYKA 3pPeHUs] He sIBJIsieTCs] HM UCTUHHOM, HM Hay4yHo#i! Tak Ha3bIBaeMasi HAYKa ONUPAETCs
HA JIOKHbIE T0JI0KEHUsI, HeBO3MOKHbIe MPOTUBOPEYMs U rpyleiilive HApylIeHHsS] 3AKOHOB
IIpuponsl, soruxku n apupmeruxn! [Ipomry paszodparbesi ¢ JaHHBIM NMPHUMEPOM, KaK H C
NOCJIeAY MU, OCHOBATeIbHO! OT 3TOr0 3aBUCHT 0YeHb MHOIO0 U1 Bac u Bcex Jironeii!

Bcé mpocro u sgoruuno: HAJIO amGo cuurath ckopocth cBera B Kocmoce
MOCTOSIHHON BeJUYUHONH (YTO SIBJISIETCSI HCTHHOM), JU0O0 OTKa3bIBATLCS OT Heé. A ¢
OBA3BATEJIbHBIM HnHanuunem 3gech KOHCTaHTBI C (T.e. MO CYyTH IO OTHOIIEHHIO K
HeMoOJABMKHOI TOYKe) MPUXOAUTHCH NMPHU3HABATH: CBETOBasi CKOPOCTH MO OTHOUIEHUIO K
JABUTAIOIMMCS 00bEeKTaM CKJaAbIBaeTcs (MM BbIYUTaETCS)!

Mpb1 uMeeM 3 M3BECTHBIX M COBEPIICHHO TOYHBIX MOKa3aTessi: CKOPOCTH CBeTa,
Mereoputa U annapara. C ux ucrunHoctsi0 [IOJTHOCTBIO coriacHbl yuéHble, PU3MKH U
actpoHoMbl. KakuM o6pa3oM u3MepsieTcsi CKOPOCTh CBeTa MO OTHOUIEHUI0O K METEOPUTY U
annapaty? OQ4eBHUIHO M MpeeJbHO SICHO: 00lllee paccTOsiHUe JAeTUTCS Ha BpeMmsi. Y Hac -
3JIeMeHTapHas 3a/a4a U3 Hauei aeiictBurebHocTu! E€ He MoryT pemuthb y:ke 0oJsiee 100
JgJer! Ho Hago He ynpekarb HEBMHOBHBIX, IO CYTH, JiIOAeli B INpoMCXOAsIeM, a
PABBUPATBCSH B Tparnueckoii curyauuu! VIMeHHO HA 3T0 HalejleH IAaHHBIA TPyA.
Heooxogumo ycranoButs IIPUYUNHY (cymecTBywoiny peajbHO!) CTOJb CTPAHHOIO,
HeJIeNOoro U CJAMIIKOM /UIMTEJIHHOI0 M0JI0KeHUs B HAYKe - H He TOJBKO B Helii.

Teneps paccMOTPUM ABHKEHHME CBEPXMAJbIX BOJH HeMOCPEACTBEHHO B aTMoc(epe
N0 OTHOLICHMIO K 00BbeKTaM, KOTOpble B Hell aBuramwTtcia. Ho caeinar oroBopky: xoraa B
JajibHellleM mNuIIeTcs ''HeMOJABHKHASI MHUIIEHb WM NPUEMHHUK', TO HMeeTCs BBHUAY
OTHOCHUTEJBHO 3eM/u. X0TA MUIIEHb U MPUEMHUK Yy4acTBYIOT B E€ 1BMKeHUAX.

Bo3smém nByxcTopoHHI0O0 MumIeHb M (pucyHok Huaxke). Ha Gonbmom paccrossHun
0T Heé B TOYKe A HaxoauTcsi JazepHass ycraHoBka. Ilo Apyryio CcTopoHy MuUllleHH
YCTAHOBMM /UIl CTPeabObl 0e3 ydacTusl cTpeika (MOCpeIcTBOM AaBTOMATHKH) CTBOJIBI
NMHEeBMATH4YeCKO BHMHTOBKH, NMHCToJIeTa M aBToMara. CKOpPOCTH MyJW BUHTOBKH - 150
M/cek, nucrojgera - 300 m/cex, apromara - 750 m/cex. Bee 4 BbicTpesia (B TOM 4Mcie U3
Jazepa) aenawrca B oaHy Touky D Ha mumenu OJHOBPEMEHHO Ttak, 4To0bl OHH M
nonaau B Heé Toxke OJJTHOBPEMEHHO. ¥ nynn aBTromara, pacnojioKeHHOro B Touke L,
npsiMasi MoJIéra coBmajaer ¢ NMPAMOH Ja3epHOro Jy4a, T.e. HMeeTCsl JUIIb OAHA NpsiMasi
AL. IToséTsl NyJib NHEBMATHYECKOH BUHTOBKHM U MHMCTOJIETA MPOUCXOAAT NPAKTHYECKH HA
onHoii mpsimoii ¢ AL. [yj0 nmHeBMaTMyecKOil BMHTOBKH (Ha mo3uuuu B) HaxoaurTcs B
cTopoHe ot npsiMoii AL Ha paccTosinuu 2-3 caHTUMeTPOB. /{yJ10 MHCTOJIETAa PacloJiaraercs



N0 APYIYI0 CTOPOHY OT mpsimoii AL, HO Toxke B 2-3 canTHMerpax oT Heé (B Touke N).
3aTpayeHHOe HA MOJIET BpeMsA y BceX, BKJIIOYAs Jia3epHbId jgy4, ogHo - t. Paccrosnnue LD
0osbiie BD B 5 pa3 u 6oabme ND B 2,5 pa3za.

M

A D B N L

Bbi3BaHHas He0OJbLIIMM HeCOBNAaJAeHUEM NMPAMBIX MOJETa MyJb MHEBMATHYECKOI
BHHTOBKH M NHCTOJETa ¢ NMPAMO AL morpemHocTb BJIHMAET HE3HAYUTEIbHO HA YHMCTOTY
onbiTa. Ho oHa - Majga, HOBOJIBHO JIETKO PACCUMTBLIBACTCH M pealbHO He HMeeT
HUKAKOI'O 3HayeHus A1 MOJHOH AICHOCTH. 3aTO JaéTcsA OTYETIMBOe MOHUMAaHMe [axKe
YyeJI0BeKy, TaJEKOMY OT HAYKH, 0 CHTYallUH B Hel.

BecciopHo: 1151 onpeaesieHHs] CKOPOCTH JIY4Ya N0 OTHOLIEHUIO K MYyJsIM Mbl Oepém
nyTh kaxaoil u3 Hux (BD, ND u LD) B cymme ¢ AD, 1.e. paccrosinuss AB, AN u AL. Y Hac
Bo Bcex cayyasx Bpemsa OJ/JIMHAKOBOE, a mnpeogosneBaeMble 00mme paccTOSTHUS
PA3HBIE. D10, xak W B mpelblayllleM ONbITe, NPOTHBOPeYHT KoHcTaHTe! EEé B
JIKCIIEPUMEHTE HeT M0 OTHOLIEHUI0, IO MeHbIIIEH Mepe, K CKOPOCTAM 2-X myJib. Beab 3 mysu
JIETAT OJHOBPEMEHHO, TPOXO/s 32 OTHO U TO ’Ke BpeMs pa3Hble PACCTOSIHMA. A Jia3epHbIH
Jy4d OAWH, T.e. HI3MEHEHHMIl B CKOPOCTH, YacTOTe M JJHHEe ero BOJHBI, B3ATOH I 3-X
pac4éroB, HeT. Ecin ero cKopocTh 1o OTHOLICHHMIO K OJHOW M3 IyJb OKa:KeTCH PaBHOM
KoHcTaHTe C, TO eé B ciry4yae ¢ ABYMA APYTMMH MYJIsIMU ObITH He MOKeT!

IIpu eé mosiBjeHMM cpa3y B ABYX (Tem 0OoJjiee, B Tpéx) pacuérax HAJLO npuiitu k
00s13aTeJIbHOMY BbIBOAY: opMyJibl s pacuéroB ommbouHbl! Beab npu n1000ii ckopocTu
BOJIHbI OHA, SIBJSASICh €AUHCTBEHHOH, N0 OTHOLIEHUI0 K 3-M 00beKTaM HMeeT Pa3HYyIo
CKOPOCTh W, COOTBETCTBEHHO, ONpeAeaseTcs cJoKeHHeM HX ckopocreii! Ilpuxoanres
NMOBTOPUTH: CKOpPOCTh OAHOro M Toro ke Jgydya OBS3ATEJIBHO cknagbiBaercs co
CKOPOCTBI0 KAXKAOH M3 TPEX MyJb, MOCKOJBKY IS PacuyéToB HCHOJb3YKTCH 4 pa3Hble
paccrosinus - AD, AB, AN u AL! IlonymaiiTe 3npaBo: MoskeT 14 0HA U Ta ’Ke BOJHA ObITH
cpa3y (0IHOBpPeMEHHO!) B YeTBHIPEX MeCcTaX, ecj NPU3HATH eé CKOpocTh KoHcTaHToi? Kak
Takas [NIynocTh craja Haykoii? [louemy B Heé BepyloT?

JJsi mMOoJTHOTO MOHMMAHMSI PACCMOTPUM B OJAHOM ONbITE JBH:KEHHE CBEPXMAaJbIX
BOJIH U B KocMoce, 1 B aTMOc(epe 10 OTHOIIEHUIO K 00beKTaM, KOTOpbIe B Hell BUTal0TCS.
Bo3bmém psinom ¢ moBepxHocThI0 CostHa To4uKy F. OT Heé cotHeYHBIN Jy4 10 TOYKH A
npoxoaut 3a 500 cexkyna (pucyHok Hu:ke). CostHeuHas1 BOJIHA, npoiiast TOUKy F, nocturner
B Touke Kacanus (A) ogHoBpeMeHHO M Touek B um D. OHu oxaxyrtcea tam 3a 500 cexyHn
CBOEro JIBH:KeHHsI HABCTPeuy BOJIHE. Y HAC CHOBA 2 THNA 00beKTOB. OUH - MeCTO KacaHusl
A, KOTOpOe OJIHOBPEMEHHO fIBJISIETCSI U HENOABM)KHONH OTHOCUTEIBbHO 3eMJIM Pac4éTHOM
TOuKoil. Bropoii - aBuraromuecsa touku B u D. B - nHaOaogarenb Ha Bpamamomeics
NMOBepPXHOCTH 3eMuu, a D - Jersimmii K 3eMHON NMOBEPXHOCTH MeTeOpPHT. XOTSl TOYKa A
apuraercss BMmecre ¢ Hameii Ilnaneroii. Bece 4yerbipe Touku (F, A, B u D) naxoasrca
NPaKTUYeCKU HAa OJHOW mnpsiMoii (B OT/IMYME OT PHCYHKA, HO OH - JIMIIb CcXeMa JJIst
00bsicHeHUs). YUMTHIBas 006110 AnaMeTp 3emiau U Maablil mepuog (500 cekyHna), Takux



cutyanuii (4 He ToJbK0 Ha 3emHoM lllape) - Gecunciiennoe mHoxkecTBO. LI onpenesieHust
CKOPOCTH CBeTa HA/I0 3HATH NMPOX0IMMOe BOJHOM paccTosiHue.

F

Bpemsi orcuéra M Ha4yano0 NIMYTH COJTHEYHOH BOJHBI - MOMEHT IPOXOXKIECHUS €I
ToukH F. B 3T0T MMT TOYKa KacaHusi HAXOAUTCS OT He€ HA paccTosiHuM FA, a Touku Bu D -
Ha paccrosinuu FB n FD. Ha0nronatens HemoaBm:keH oTHocuTeabHO 3eman. Ho ¢ Heii ero
ckopocth noJsiéta B Kocmoce MeHbmIe ckopocTu MereopuTa. BosbMéM y mocieanero ero
cpeanio ckopocthb - 30000 m/cex. Paccrosinusi DA u BA, npoiinennsie D u B 3a 500 cexynn
NMoJIéTa COJHEYHOro Jy4a A0 BCTpeYM ¢ HUM, pa3Hble, a 3aTpayeHHoe Bpemsi oaHo. /Lias
onpeeJieHAs] CKOPOCTH COJTHEYHOI BOJIHBI 110 OTHOIICHHIO K HENMOABHKHOIl OTHOCHTEIbHO
3emum TOuke A MbI Oepém nyTh paBHblii FA, mo oTHomeHuioo K HalaogaTen0 Ha
Bpamaouleiica nosepxHoctu 3emiu - FB, a mo oTHomeHuIo Kk JersaumemMy Mereoputy - FD.
Ho OJIHA u TA :xe conHeunass Boana ¢ OJJHOM um TOM ke cKOPOCTHIO He MOKET
npeonosers 3 PASHBIE paccrosinusi 3a oquHakoBoe BpeMsi! OIHAKO B 1eiiCTBUTEIbLHOCTH
OHa Kkak Obl IpeoxoJieBaeT, MOCKOJbKY Opatb ais pacueroB Hago OBA3ZATEJBHO
HMeHHO 3 pa3Hble pacctosiHusi - FA, FB u FD! A npoucxoaut 3T0 HCKJIIOYUTEIBHO H3-32
CYUIECTBYIOIIEM B peaibHOCTH pa3sHHIBI B CKOPOCTH CBeTa BO BCeX 3-X ciIyuasx H,
COOTBETCTBEHHO, H3-32 OTCYTCTBMSI KOHCTAHTHI. MHayYe BO3HHMKAlOT HEBO3MOXKHBIE
nporusopeuusi. Ho ux yuénoie 0yKBajabHO cTpeMsATCS He 3aMeyaTh!

IIpumep B3sT M3 Hameil AeiicrBuTenbHocTH (IIpmpoasr). B HéM pacuérhl, kak
o4YeBHIHO, Mpon3BoaATcs Ha ocnose OJHOM m TOM ke cBeroBoii BoHBI! BhiHy:KIeH
MOBTOPUTH: MMEHHO Ta BOJIHA, YTO JOCTHIJIA TOYKH A, 0epércsi U Aas pPacyéroB eé
CKOPOCTH MO OTHOLIEHWI0 K HA0II0AaTe 0 1 MeTeOPHUTY, MOCKOJBKY OHM 00a MONaJIN TyAa
ke OJJHOBPEMEHHO c neii. C BouHoii B Kocmoce m aTtmocgepe MOryT mMpoMCXOIHTh
JIFOBBIE u3meHenusi, HO ISl ONpe/ie/IeHUs1 €é CKOPOCTH 10 OTHOLIEHHI0 K HA0I101aTeII0 U
meTeoputy ux ckopoctu CKIIAJIBIBAKOTCS! Beab paccrosinue FA mennine, yuem FB u
FD, a xonu4yecTBO Jaxe MUJIJIMMeTPoB B FA He MeHsieTcsl npu ero cjoxenuu ¢ DA u BA!
Ecau npu pacyére cKOpoOCTH cBeTa 10 OTHOLIEHUIO K TOYKe A moJiyuurcss koncraura C, 1o
eé B ciayuyae ¢ HaOuawaarejleM M MeTeOPUTOM ObITh He MoxeT. OHa B 000HX ciydasix
npesbiieHa! CoBepIIEeHHO BEePHO W JApyroe: NMpH MOJYYeHHH B pacuére CKOPOCTH CBeTa MO
OTHOLIEHUIO K HA0/MI04aTe/ 110 KOHCTAHThI C eé B ciiyuae ¢ MeTeOpUTOM, OeccriopHo, HeT. U
3/1eChb OHA ONSATH IpeBbILIEHA, a 10 OTHOIIEHUIO K Touke A - 3aHum:keHa! Ilpu Haanuum
KOHCTAHTEI C MO0 OTHOIIEHHIO K METECOPUTY OHA OTCYTCTBYET IO OTHOIICEHUIO H K
Ha0aoaarento, u Touke A. Kak BuamMm, npu Bcex BO3MOKHBIX BAPHAHTAX MOCTOSTHCTBA
CKOpPOCTH cBeTa MO OTHOWeHHI K ABurawmumcs odbekram HET! Besne CKOPOCTH
CKJIAABIBAKOTCS], nockoJabKy ISl pac4éTOB MCHOJIb3YeTcsl 0O/IHA U Ta JKe BOJIHA!



HNnave BO3HMKAIOT HEBO3MOKHbIe NPOTHBOPeYHs He TOJBKO € PealbHOCTHIO,
JIOTUKOWH, apuMeTHKON M 3APaBbIM CMBICJIOM, HO U caMoii kKoHcTaHTOol C. laxe mpu eé
OTCYTCTBHM MO OTHOLICHMI0O K TO4YKe A, Ha0/JII0JaTell0 U METEOPUTY CKOPOCTH CBeTa
cKJIabIBaeTcs1 co ckopocThio D m B. Beap cBeroBasi BoTHA UIsi pacdéroB ofHA (KaK M
Bpemsi), a paccrossiust FD u FB Goubiie, yem FA!

NMenHo Hajuyue CBeTOBOH BOJHBI B €IMHCTBEHHOM 4YHCJEe M OJUHAKOBOIO
BpeMeHH mnpH pacuétax Bo Bcex npumepax obecneunBaer HACTOSIINYIO umcrory
JKCIIEPHMEHTOB B CMBICJIE [0Ka3aTeIbCTB OIMOOYHOCTH W KOHCTaHTBI C s Bcex
ciay4yaeB, u Teopuu oTHocuTedbHocTH! Hammmo ¢axtel BOIIMIOUIIEI'O nmporuBopeyns
MAaCCOBBIX HAYYHBIX B3IVISI0B € PEAIBHOCTBIO, JIOTHMKOH, apu(MEeTHKOH M caMou
KoOHcTaHTOM! JlokTpuHa JifHIITeliHAa HeBepHA IO CBOeil CyTH, NMOCKOJIbKY HCXOAUT W3
JIOKHBIX Npeanochbiiok! XoTsd HCTUHA NMPOCTA U 0YeBUIHA (HO He Il YUEHBbIX, PU3UKOB U
aCTPOHOMOB): B MOAJMHHOI HayKe HEeBO3MO:KHBLIX NpoTuBOpeuuii Her! B pe3yabraTe
rpyoeiilinX MCKaKeHWil HeM3MeHHBIX (yHAaMEeHTAJIbHBIX 3aKOHOB Ilpupoasl, JOruknm u
apu(MeTHKH y YeJIOBe4ecTBa OTCYTCTBYIOT JJIeMEHTAPHbIC NMO3HAHUSA 00 OKpY:Kalomem
Mupe! B 3tom Bl cMoskeTe yoenuThesi! A Tenepb pa3depéMcs ¢ J0BOAaMHU BO3PAKAKOIIUX.

1-e Bo3pakenue (PU3UKOB U ACTPOHOMOB. OHM ccbl1a0Ted Ha 3¢ dexT donuepa, T.e.
HA M3MEHEeHHEe YacTOThI, JJIMHBI H CKOPOCTH BOJIHBLI. HO BO BCeX NpHUBEAEHHBIX CHTYAIIUAX
3T0T 3¢ deKT (KaKk U JI000H APYroil) 1A J0KA3aTEJNbCTBA €ro cBs3u ¢ KoHcTaHToi C U eé
HCTHHHOCTH OpaTh BO BHUMaHUe HeJb3s. [IpyunHa ouyeBHIHA: B KaX/I0M M3 PUMEPOB 1JIsl
pacuétoB Oepérca OJHA u TA xe BoaHa, T.e. 31ecb HUKAKUX eé usmeHennii Her! B
NPOTHBHOM CJIy4ae BO3ZHHKAKT HEBO3MOKHbIC NPOTHBOpeYHs. /[ONOJHUTENBLHO O CBA3H
aPpdexTa Jomepa co CKOPOCTHIO U IBHKEHHEM CBEPXMAJbIX BOJH (HO He ¢ kKoHcTaHToi C)
OyaeT cka3aHo JaJee.

2-e Bo3pa:keHue (GU3NKOB W acTpoHOMOB. UX 10BOA - MoOKa3aTeab IpeJOMJICHUS
Bo3ayxa. U3-3a Hero cKOpocTh cBeTra B aTrMoc(epe cHukaercsa. [leckaTh, pacuérsl OyayT
HeToOYHbIMU. Ho mMeHHO u3-3a 3¢gdexra lomiepa um nokaszareisi NIPeJIOMJICHHUSI CPeabl
NpeACTaBJeHbl TaKHe ONBIThI. B HHUX A/ 10Ka3aTebCTBA OIIMO0YHOCTH KOHCTAHTBI IS
BCeX CJIy4aeB HH ONHO, HHU JPyroe siBJeHHe He YYHMTBIBAETCSH, MOCKOJbKY B KAaXKIOM
npuMepe UCNoJb3yeTcsi 0AHA BoIHA. COOTBETCTBEHHO, MOKA3aTe b MPeJOMJIEHHS BO3AyXa
OIMH M TOT ke. U pacuéTsl BeayTcsl MPOCTHIMU apupMeTHYecKUMH cniocodamu. OcobGeHHo
HATJIS/ICH B CMBICJIE TOYHOCTH M 0eCCIIOPHOCTH Pe3yJIbTATOB INEpPBbIi ONBIT, TAK KAK OH
BBINIOJIHEH B HICAJBHBIX YCIOBHAAIX. XOTS M B JABYX /JAPYIHX JKCIEPHMEHTaX
NnpeAcTaBJIeHHbIe BBIBOJABI TAKKe 0eCCIIOPHBI.

3-e Bo3pa:kenue (pu3nkoB M acTpoHOMOB. Ero ocHOBOil cjy’aT 3KCHEePUMEHTHI
MaijikejqbcoHAa BO Bcex MX MoaupUKANUAX, B TOM YHCJIE - 10 U3BMEPEHHI0 CKOPOCTH CBeTA.
be3yc/i0BHO, OHM - BepHbI, HO TOJbKO B YCJIO0BHMAIX aTMochephbl U JHUIIb ¢ HEMOABUKHBIM
npuémuankom. Ecaiu B Mupe ecTh pasHble M Ja:ke CTPaAHHBIE SIBJIEHHUSI, TO HU OJHO M3 HHUX
HE MOXET onpoBeprayTs Apyrue, NocKoJbKY Bce OHH peaibHbl. CiieioBaTe1bHO, HA/I0
He JeJaTh BH/, YTO KaKOro-TO M3 HUX HeT (KaK NMOCTYNAlOT MpeACTABMTE]M HAyKH), a
HCKATh €CTeCTBEHHYI0 NMPUYMHY cTPpaHHOro sBjeHuMs. Ho eé HukTO He mumer! A genaror
EJUHCTBEHHOE npupoanoe uckiarouyenue JoxxkabiM BCEOBIIIUM 3akonom! IlosTomy
YY€HBIM U MOHAZ00M/IACH MILJII030pHast cBs3b 3¢ dexTa Jonuepa ¢ koncranroi C!

B moumx mnpuMepax BBIBOA O CJO0KEeHHH CKOpOcTell a0COJIOTHO BepeH, KaK H
pe3yabTaThl B onbiTax Maiikeabcona. To n apyroe - PEAJIBHOCTD u, cooTBeTCTBEHHO,
HUCTHUHA! CnenoBarelbHO, MOU MNpUMEpPbl He MOIYT ONPOBEPrHYTH Pe3yJabTaThl
JKcnepuMeHTOoB MaiikebcoHa, a OHU He omnpoBeprailor Mou. HMHaye BO3HUKaeT
HEBO3MOKHOe MPOTHBOPeYHe, MOCKOJIbKY B 000MX CJIy4asix Mbl HMeeM JIeJI0 ¢ pealbHbIMH
sapjaennsavMu. Ham I[MIPUXOJUTCSH cpenars o4YeBHIHOe 3aK/II0YeHHe: CYyLIeCTBYeT
npupoaHas NMpuinHa, KOTOpasi BBIHYKAAE€T BCE CBEPXMaJibi€ BOJ/IHbLI, BKJIIYasdi CB€TOBbLIC,
BecTH ce0sl (TOJBLKO B OJJHOM ciiy4yae!) cTpaHHBIM 00pa3oM. CaMu cBepxMaJible BOJHBI, KaK



BHJIHO BO BcCeX NPHBEIEHHBIX ONBITaX, He 00JAJIAI0T TeMH HeJeNbIMH CBOHCTBaMH,
KOTOPBIMU UX HaJe WM DHHINTEHH 1 ero nocjaeaoBarein!

DyHAaMEeHT TeOpHs OTHOCUTEJbHOCTH - Jumb OJAHA cutyauus (T.e. He 00LIHOCTD,
a YaCTHOCTh), KOrJa NPUMEMHHMK He ABHraerci B aTrMocdepe. ITOT HCKJIIOYHUTETbHBIN
cayyaid u3 Ilpupoabl nenar o0mmMM npaBuioM, ¢GanbcuuUUpPysl IpeacTaBJIeHHS O
peanbHocTH! U mpeBpamaloT ero B OCHOBY /UISl pacdyéToB - B JIOKHYIO NPeANoOChLLIKY (B
ommoounsie (opmynl)! IIpHyMHA HCKIIOYHMTEIBHOCTH ONBITOB MaijikeabcoHa (MX
€¢[IUHNYHOCTb U BEPHOCTH JIMIIb B aTMOc(epe) OyaeT mokasaHa gaJjee.

OaHako y Hac HMMeeTcsi 3aKOHOMEPHOCTb, OJIATONPHUATHAsl [JJIsl CYLIeCTBOBAHMA
JOKTpMHBI JiHIITeiiHa. Bce onbITH, TIae H3MepPSJach CKOPOCTH cBeTa (Jaxe ¢
HCIO0JIb30BAHUEM CIYTHUKOB Ha OKo0J03eMHOoii opOute), BCEI'/IA npoBoauanch B
aTMocdepe U TOIbLKO ¢ HenoABM:KHBIM npuémuukom, 1 HUKOI'A - 3a eé mpenesamu.
CranoBuTcsl sicHO: Jis (aabcupuKanuu NpeIcTaBJIeHHl 0 peajbHOCTH M YCHELIHOIo
NMOVIOTa B HayKe CO3JaHbl HAeajlbHble ycjaoBus! CiydailHo Jam fAenaercssi Beé A
COXpaHeHHs] JTOH OIMMOOYHOI TeopuM (XOTS HMX JBe) M aHAJOTrH4YHbIX eil? Ilouemy
YyeJI0BeYeCcTBO He MOKeT pelIuTh MoJ00HbIe 3a7adu cTojeTusiMu? OHHU /1eliCTBUTEHLHO
npocroie W o4YeBuaHble! Jloka3aTeqbHble O0bBACHEHMA NPOMCXOAsiNIel Tparun4yHou
HeJslenocTH (e€ HeM3BeCTHAs JIIOASIM IPUYMHA) €CTh!

4-e BoO3pakenne (GU3NKOB U acTpoHOMOB. OHH 3aABJIAIOT: MbI HEe MOXKeM
IKCNIEPUMEHTAIbHO (T.e. MpUOOpaMH) HM3MepHUTh B NPUBEAEHHBIX NPHMeEpPax CKOPOCTh
cBeTa. JleliCTBUTEJbHO, B HUX HET HEMOCPEACTBEHHOr0 W3MEpPEeHHMs CKOPOCTH CBETOBBIX
BOJIH. Bosee TOro, sxcnmepumeHThl Kak Obl MbIcieHHble. HO OHM HCXOOST M3 TOYHBIX
JAHHBIX, II0JY4YeHHbIX MHOT0YUC/ICHHBIMHU ONbITAMH. X ONIPOBEPrHYTh HeJlb3s1! A UMM Ha
IKCIIEPHMEHTAJIBHOM, JIOTHYECKOM W MATeMATHYeCKOM YPOBHe KOHCTAaHTAa M JOKTPHHA
JifHTeiiHa onposepraioTcs! Tak mocTynmawT JioauM Be3e Thicsiyeaerusimu! U HUKTO He
COMHEBaeTcsl B NPAaBUJILHOCTH MOA00HOI MpaKTHKHU!

BcnomHuTe c60pKY aBTOMOOWJIEH M KOMIBIOTEPOB, Me0ead M JAOMOB, OJEXKIbI H
o0yBu... CHaya/1a co3Ja10TCSl MX OTHAeJIbHbIEe YACTH C TOYHBIMH pa3MepamMH. A moToMm 0e3
3aTpylHeHMii OHU coOupawrcsi. B Moux mpumepax Bcé cOBepIIEeHHO AaHAJIOTHMYHO, 0e3
KAKHX-1U00 OTJMYMii: mnepel HAMH KOMOMHMPOBAHHBbIE JKCIEPHMMEHTHI, cOOpka Wu3
HEU3MEHHBIX u TOUHBIX nanubix (netaneii)! Mbl nMeeM IIyneliiyl0 CUTYalno: BO
BCeX BHAAX YeJIOBEYeCKOil AeATeJbHOCTH (Kpome (U3MKUH M acTPpOHOMMH) cOOpKa u3
HEM3MEHHBbIX U TOYHBIX JAHHBIX (AeTaJjieil) - HopMa M noBceAHeBHOCTD. ClleqyeT NPU3HATD,
YT0 (PM3MKH M aCTPOHOMBI HAYT NMPAKTHYECKH Ha JI00Oble YXWIIPEHHWs, MOATACOBKH W
MaXMHAIUM JJIsl COXPaHeHUus MaTeMaTH4yeckoi peaurnu. OTka3pIiBasich 0T MPAKTHYECKOM
UACAJTBHOCTH U YMCTOTHI IEPBOIro OMnbITA, yqém.le (l)aKTl/l‘leCKl/l OTKAa3bIBAKOTCH HE TOJbKO
OT PeaIbHOCTH U JIOTHKHU, HO U OT KOHCTaHThI C, T.e. onmpoBeprawT camu cedsi! Ho ecth
Tparu4eckoe 00CTOATEIbCTBO MPOUCXOASIEr0, M OHO He B JIFOAAX!

CTpaHHOCTB NOBeIeHUs CBeTa NPH HEeNMOABMKHOM NpHEMHNKe B aTMOc(epe - JTUIIb
cJIeIcTBHe, TaK Kak 3ToT cayyaii B Ilpupoae sBaseTcs eIMHCTBEHHbIM HMCKJIIOYeHHeM! A
€CTeCTBEHHYI0 NPHUYMHY, ONpelesieMyl0 /J0BOJIBHO JIerKO, AOJKHBI ObLIH YCTAHOBUTH
0oJiee 100 sieT Hazaa! Ho npeacraBuresn Hayku 0ykBaabHo HE JKEJIAIOT uu onupatbest
HA pealbHOCTh M JIOTHKY, HHM OTBe4aTb Ha 3aKoHOMepHble Bompocekl! Coriacurecs,
NpoucxoAsilee CJANIKOM CTPAHHO U 10JIT0!

Yuénble, orcranBasi kKoHCTaHTY C, B To ke BpeMsl (PaAKTHUECKH YTBEpPKAAIOT
BOIIPEKH eil, YTO CBEeT MPOWTH pPa3Hble PACCTOSIHUS 32 OJIHO U TO K€ BpeMsl C OJJUHAKOBOM
ckopoctbio Mozker! Ha OJTHO3BHAUHBIM Bompoc Teopusi OTHOCHTEJILHOCTH OTBeuaeT
"ma" n "Her" OJHOBPEMEHHO! Takue npoTuBope4nsi HeJib3sl CUMTATh Haykoii! Benb
npu nux HEBO3MOYKHO 6biTh yBepennsiv HA B UEM! Mbl uMeemM Tparudeckuii 1is
yejopedectBa IIOJJIOI! Xorsi naxe mpu JBM:KeHHH TeJl B aTMmocgepe koHcTtaHTa C
yoenuteabHo ompoBepraetrcsi! Jlokrpuna DJiiHmTeiiHa co37aHA Ha OCHOBE JOKHBIX



MOJI0’KeHN i, HeBO3MOKHBIX NMPOTHBOpeYnii M rpydeiiiux HapymeHnui 3akonoB Ilpuponsi,
JIOTHKH M apu(MeTHKH, YTO JOKA3aHO, T.e. HCTUHHOW W Hay4yHoii oHa He siBasiercsi! U
KOJIM4eCTBO HAYYHBIX HeJlenocTeil mo Mepe 00bACHEHUA CTaHeT TOJIbKO pacTu!

B3opHOCTH TEOpHM OTHOCHTEIBHOCTH NOKa3bIBaeTCAd W APYTHMMH onbITamMu. OnuH
U3 HHUX - IKcnepuMeHT '"mapaaokc yacoB'. O HéM Bbl npouTére naJee, B S-ii riase.

B peanbHom Mupe Her HUUYEI'O, yTo nmoaTBep:kIaeT HaJIMuue KOHCTaHThI C s
Becex cutyaumii! HaoGopot! KosnoccanbHoe kosmyecTBO (hakToB y0ekaaer: M0 OTHOLIEHHIO
K JIBUTAIOUIUMCS TeJlaM cKOpocTh cBepxMaiibix BosiH BE3JIE onpenensiercss ux cjio:keHueM
Wi BolyuTaHUeM! TeopHsi OTHOCHTEIbHOCTH OLIMO0OYHA, TAK KaK MCXOAMT M3 JIOKHBIX
NPeANoChIJIOK. JTO COBEPIIEHHO SICHO, €CJIM IyMAaTh, ONMPAsICh HA PeaTbHOCTh M JIOTHKY,
Yero B pasMbILVICHUAX YUYEHBIX, PU3UKOB U ACTPOHOMOB HeT!

O npaktuyeckn ouyeBnaHoi noamene ''IABHOI'O kputepust HCTUHHOCTH

BesycinopHo: peanbHOocTh (BrJ4as Ilpupoay) B coueraHume ¢ JIOTMKOM -
TJIABHBIM kputepumii MCTHHHOCTH, H He ToJbko B Hayke! MM He MOTyT BBICTYHATh
MHEHHUsI, TeOpur U (GOpMyJIbI, MOCKOJIBKY OHHM NPOBEPSIOTCA HA NMPABHJIBHOCTH HMEHHO
peanbHocThI0 (IIpuponoii) u Jorukoii! Bo Beex ciayuasix, koraa cymecTByeT NpoTHBOpeYne
MeKAy TeopHweili M TNPHPOAHBIMM SIBJEHMAMM, OIMOKOW sABAsAerca uaesd. Ilpuponnsbie
SIBJICHHS - He OIIMOKH, TAK KaK OHH CyHIeCTBYIOT peajibHO. [IpH HecoBNmageHNMN HAYYHOIO
NOJIOKeHHUsI, Teopuu Hu (opmyisl ¢ aeiicrBuTeabHOCTHI) Y Hac - HEBO3MOXKHOE
NnpoTuBOpeyYre U 06mMaH!

IIpuxoauTcsi MOBTOPHUTH: VIS MOHUMAHHS W PelleHUs] BCeX 3arajoK, ¢ KOTOPBIMH
He MOryT pasooparbcs yuénnie, HA/IO onupartbces, npexie BCero U r’iaBHbIM 00pa3om, Ha
NPHUPOJHBbIE SABJICHHUS, CYIIECTBYIONINE MATEPUAIbHbIC BelllH U JIOTHKY, 4 He Ha (OPMYJIbI H
Teopun! Ho ummenno mociaennue ceifuac B Hayke JIABEHCTBYIOT! A peanbHocTh M
JIOTHKA 1JI51 GU3MKOB M aCTPOHOMOB NPAaKTHYeCKH HUYero He 3Ha4at. boJiee Toro, Ha nee
OHH KaTeropuyecku nporus ykazanHoro '’ TABHOI'O kpurepust ucrunHoctu. OqHako He
cjeyeT CYUTATH ITO MOJI0KEHHE eCTECTBEHHBIM U CO3IaHHBIM MCKIIYNTEIbHO JI0AbMH!

IIpuyuHA CTPAHHOTO MOBEIEHHUsI CBEPXMAJILIX BOJIH - aTMOc(epa

Bce armocdepnbie ciiou npoctuparorest ot 3emuu 10 10000 kusiomerpos. Ho onu no
cpaBHeHu10 ¢ paccrossHueM 10 CouaHna (0xoa0 150 MHIJIMOHOB KUJIOMETPOB) MeEHbIIIE
noutH B 15000 pa3. A HeJienbIX CBOICTB CBEeTOBON BOJIHBI B IPUBEAEHHOM NMpUMepe MbI He
BuauM. U3 3TOr0 cieayer, 4To NPaKTHYECKHU BeCh MOJET COJTHEYHBIH JIy4 He BeléT celdst
crpaHHo. Ero crpaHHocTh nosiBJAsieTcsl TOJbKO Ha OYeHb MajloM OTpe3ke myTH (1o
CPABHEHHIO €O BCeM NMPOXOAMMBIM paccTossHHeM). I103TOMy cTpaHHOCTH He BHAHA, B TOM
YyHcJe B cydae ¢ HeMOJABM:KHBIM Ha0aoaateneM. OH, KaKk 1 MeTEOPHUT, BLICTYIIaeT B POJIH
npuémMHuka. Jlyd NpoOXoauT JMIIb 2 MPOCTPAHCTBA: KocMu4Yeckoe U aTMmocdepnoe. Ho
JUIIb aTMoc(epa u3-3a 0YeHb MaJioro myTtu Jy4ya B Hell orBedyaeT OBA3ATEJIbHBIM
Tpe0OBaHHUM PeaTbHOCTH, JOTUKH M MATEMATHKH /15l IOHUMAHHS CUTYyauun!

IMoxymaiite, kakyro 4Yactb BpeMeHH H3 500 ceKyHI COJHEYHBIH JIyd JIETHT B
atmocgepe. U Bbl noiiMére: ero cTpaHHOCTL YBHIETh B JaHHOM NpHMepe NMPAKTHYECKH
HeBo3MOxkHO! CienoBarenbHo, B KocMmoce (BHe aTmocdepbl) CTPAHHOIO TOBedeHHUSs
ceepxMaiibix BoJIH Hetr HUT'ZIE! Ux cTpaHHOCTh - TOABKO B atMocdepe U JIMIIbL NPH
HenoABM:KHOM npuéMHuke! Ilpu nmomaganmu B He€ y COJIHEYHOro Jiyya no Mmepe eé
YIUJIOTHEHUS] CKOPOCTH 1O OTHOLIGHMI0 K HeNMmoJABHM:KHOMY HaOmroaatento craner C, a mo
OTHOIIEHHIO K MeTeopuTy ocTaHerca C+V, rae V - ckopocTh nmocjaegnero. Oqnako npm rex
"Hay4HbIX" B3MVIAAAX, 4YTO CylecTBYWT ceiiyac, moHaTs MEXAHW3M pgeiictBus



aTMoc(epsl Ha cBepXMaJible BOJIHBI HeBO3MOkHO! W3 yero ciexyer 3aKOHOMepPHbIN BBIBOA:
noayinHHoe ctpoeHue Beenennoii u 3emun moaam HE U3BECTHO!

B pesyabrare pacyérbl NpeAcTaBHTeJdell HAyKH ONUPAIOTC Ha JOKHbIE
nojoxxkenns. x genaror odmumn npasuiaMu M aaxe popmyaamu! UMeHHO Ha 4aCTHBIX
ciayyasax (T.e. Ha OWHUOOYHBIX MNPEANOCHLIKAX) M CTPOATCH MaTreMaTHYecKue
nokazateabcTBa. Ho oHM 1011 pU3MKOB U aCTPOHOMOB SIBJISIIOTCH a0COJIOTHON MCTHHOMH. A
BCe MX MHOTOYHCJeHHbIe MPOTHBOpeYMs ¢ peanbHocThIo (IIpuponoii) nMu UrHOpPUpYIOTCS
U 3aMajunBaloTcs. Hama neficTBHTEIbHOCTh M JIOTHKA VIS HUX NPAKTHYECKH HUYEro He
3Ha4aT, ecJIM eCTh POTHBOPeYHe ¢ UX MATEMATHYECKUMH JA0Ka3aTeJbCTBAMHU. Bbl Morymm
NMOHATH 3TO M3 MOUX NpuMepoB. IloBTopIo: pacyéTsl Yy HUX NMpaBUJIbHBIE, HO €JAI0TCS HA
OCHOBE HeBEPHBIX M HETOYHBIX MOJI0KeHui U (popmy.r!

IIpu HBIHEIIHUX BCeOOIIUX Cy:KAeHHsX pa3odoparbesi ¢ MEXAHU3MOM Bausinust
aTMoc(epbl Ha MOBeJdeHHE CBEPXMAJIBLIX BOJIH AelicTBUTeNbHO Hesib3f. Ho ogHO3HA4HO:
€CTh HeYTO Hen3BeCTHOe Y4éHbIM. UIMEeHHO OHO BbI3bIBaeT OIIMOKH B HayKe, CTPAHHOCTH
MOBeJeHUsI BOJH W fABJsAeTCA O4YeHb Mayoi Bembilo. IloaTomy eé He 3ameyaloT M He
NPUHUMAIOT BO BHHMaHHWe, a NOrPEelIHOCTH B PpacyéTrax 3a4acTyl) He 3HAYMTEJIbHBI.
OaHako OHa ecThb, MOCKOJIbKY MHOKECTBO HEBO3MOKHBIX NMPOTHBOpe4YMii B HayKe (Kak H
TailH I Y4€HbIX) cywiecTByeT M3-3a Heé. Kak pa3 eé upe3BbluaiiHO MaJiblii pa3mep
CIoCco0CTBYeT TOMY, YTO TEOPHSI OTHOCHTEJIbHOCTH MOKeT O0BSICHUTL B psjie CIy4aeB Te
WIM WHbIe TPHPOAHBbIE fIBJeHUsS. XOTA BO MHOTHMX CHUTyalUsiX O00bSCHEHMS Ha OCHOBe
JOKTPHMHBI JHHIITeilHA Heslenbl U B3I0PHBL. Jl0CTaTOYHO BCIIOMHHUTH SIKOOBI JOKa3aHHBIE
NyTelecTBUA BO BPEMEHM H CYIICCTBOBAHHE MHOKECTBAa BCEJCHHBIX, 0 4ém Oyaer
noApoOHO W3JI0KeHO B S5-i rijaBe. B Bompoce 0 BpeMeHH NPHYMHY NMPAKTHYECKH SIBHO
NMOJIMEHWJIN CJIe[ACTBHEM, T.e. B OYepeaHoO pa3 coBepmmian noaior! HambGonee ymHbIe
y4éHble (B UX Yncie GU3NKH U aCTPOHOMBI) 3asiBJISIIOT, YTO HAYKAa HAXOAUTCS B TyIIHKe.

Bce siBnenuss Ilpupoanl mo cBoeii cytu mpoctsl! U B 3TOoM BBl Yy0eaurtecn!
HeB03MOKHOCTH UX 00BACHUTH AOKA3bIBaeT: JIIOAM He MOHUMAKOT cTpoeHusi BcesieHHOI,
T.e. Yy HHUX OTCYTCTBYyeT Hay4dHoe MHpPoOBo33peHue! CienoBarejbHO, J100asi Teopusi 0
MHPO3IaHHH (eCJIM OHA MCTHUHHAS) I0J’KHA OTBETUTh HA MHOKECTBO BOIIPOCOB, HA KOTOPHIE
y ¢usuxkoB u xumukoB orBera HeT. Cpeau Hux - OBA3SATEJIBHOCTD o0bsicHeHus
CTPAHHOTO MOBe/IEHUS CBEPXMAJIBIX BOJIH B OTHOM CJIy4Yae: HCKJIIOYHMTEILHO B aTMOc(pepe.

O THIMHYHBIX NMPOTUBOPECYMSAX B HAYKE

YeMm Tesa He M3 OMOJIOTHYECKOT0 MHUPA (CKaKeM, KOCMHYecKHe 00beKTbhl WU
MArHUT) MOTYT NPHUTAHYTH Apyr Apyra? OTBeT O4YeBHIHBI: UM NPUTATMBATH HedeM. Y
HHUX eCTh TOJBbKO CcBepxMaible BOJHbL. Ho mMu npursHyTh K ce0e HeBO3MOkHO. [la m
JBUTAIOTCA OHM HABCTpeuy, NPOTHB JBHKEHUA cOIMxkamuxca o00bexkToB. beccnopHo:
TAHYTb 00beKT, K KOTOPOMY CBepXMaJible BOJIHBI JIETAT HABCTPedy, B MPOTHBOMOJI0KHYIO
CTOPOHY II0 OTHOLICHMIO K CBOeMY JBHMJKEHHI0O OHM He MOryT. PaccMoTpuM, Kak BOJIHBI
AeHCTBYIOT Ha O0BEKT, K KOTOPOMY OHM JIETAT OT MarHura wim Tena B Kocmoce. Hx
JAelicTBHEe MOKeT OKAa3bIBATHCHl WJM HA TeJIO, MJIM Ha OKpY:Kalolllee ero MpoCcTPaHCTBO. A
BO3MOKHO, TO M Jpyroe OJHOBPEMEHHO, T.e. MMeeTCH TOJbKO 2 BapHaHTa (WM IIIOC
TpeTHid - UX coyeranue). Cie10BaTe/iIbHO, OCHOBOIl BCeX MOJO0OHBIX SIBJEHUII MOKET ObITh
nckmounteasno B3SAMMOJIEMCTBUE cBepXMaibiX BOJH ¢ 0GbEKTOM HIH CpPeIoii.
HNmenHo TO, 4TO YuéHble He MoHMMAIOT! U 3TO OHM NPHU3HAIOT.

B nepBoM BapmaHTe caMo0 TeJsI0, KyAa CBepXMaJible BOJHBI NMONMAJAI0T, NPHOOpecTH
CBOJCTBA, KOTOPbIE IO3BOJISIT €My JABHUIAThCSl HABCTPedy MAarHUTy WJIH K KOCMHYECKOMY
00beKkTy, He MOKeT. XBaTraTbcsl 3a YTO-TO B IepeAHeil 4YacTH eMy HedeM, KaK H
orrankuBarbes. Taknm o0pasom, camu mo cebe cOMMKaOImMecsl TejJa MPUTATHBATH WJIH
NPUTATHBATHCA He MOTYT! 3HAYHUT, MEePBbIii BADHAHT OTNAJaeT, U 0CTaéTcsl BTOPOii, Koraa



nocjae BO3ACHCTBHSI CBePXMAaJbIX BOJIH Ha TeJ0 HAYMHAET JAeicTBOBATH cpega. OxHako
CYHTaeTcsl, YTO e€é HeT - BMecTO Heé BakyyM. O TpeTbeM BapHaHTe TOBOPUTH YiKke
O0eccMmbicjieHHO. Mbl HMeeM HEBO3MOXKHOe NPOTHBOpPeYHe, TMOCKOJAbKY Mpolecchl
cOJIMKeHUs] CYyHIeCTBYOT peajibHo - U Ha 3emie, u B Kocmoce. CiaenoBarensno, HAJIO
uckartbs [IPUYUHY sBjiaeHus, onupasich HAa pPeajbHOCTb B COYETAHME C JIOTMKOH W Ha
MaTepHaJibHbIe (2 He HA CBepXbecTecTBeHHbIE) Bel! O4yeBH/IHO: NMONCK BO3MOKEH TOJbKO
B 2-X TIpeACTABJIEHHBIX HampaBJeHHAX - Apyrux mpocto Her! Ho pias ycmexa Hamo
pazo0paTbesi MCKJIIOYUTEJIbHO €O cpeaoil (JIMIIb ¢ OJHMM BAPHUAHTOM M3 IBYyX!), Tak Kak y
caMHUX COJMIKAIOMIMXCS Tesl JJIsl NPUTATHBAHUA (KaK M JUIA OTTAJIKHBAHUS) HeT HUKAKHX
(puznyeckux cpoiicTB! OmHaKo oT cpeabl (0T eANHCTBEHHO BEPHOT0 BapHAHTAa!) BONMpeKH
JIOTHKH W 3APAaBOMY CMBICJIY y4éHble, (PM3MKH, ACTPOHOMBI H XHMHKH OTKa3ajuch. Tem
caMbIM OHHM 3arHajJd ced0st B TIiyneiiliee IOJ0KEHHEe C MACCOi HEBO3MOXKHBIX
NpOTHBOpPeYMii M HejenocTeil, HEBO3MOKHOCTbI0O O00BACHUTH MpocTeiiliue siBjeHus... Ilo
CyTH, IPOU30IIENT BCeOOIIMIi 0TKA3 0T HAYYHOI0 MUPOBO33peHus!

MHeHusi MOMX ONNMOHEHTOB: (PU3MKOB, ACTPOHOMOB M XMMHUKOB. OHM mpeIaranT 2
apyrux BapuaHTa. IlepBblii W3 HHUX: NOsSIBJsieTCSl T'PABUTALMOHHOE, MATHUTHOE WJIH
nono6Hoe noje. OHO W JelicTByeT, BbI3bIBasi NMpuTskeHue. OaHako 3amevy, 4To noJje U
€CTh TOT CAMBIil MOTOK CBEPXMAJIbIX BOJIH, 0 KOTOPBIX IHIIETCS YyTh Bbilmie. OHM HEe MOTYT
CXBATHTH TeJO W TAIUMTHh €ro B TOMY K¢ MATHHTY. A JaHHbI BapHAHT HYKEH, YTOOBI
3amyTaTh JIIoJed M CKPBITh HeMIOHMMAaHUe MPOCTHIX Belleil. YUéHble 0TYACTH 3TO 0CO3HAIOT
U W3JaraloT BTOPOH (CKa304HbIi) BapuaHT. OHH HaJeJAIOT CBepXMaJible BOJHBI eImié
oafHUM BoJmedcTBOM. J[leckaTh, Te 00J1aJal0T HeBeleCTBEHHbBIMM W  IIPOYUMH
¢danracTnueckumu cpoiictBamu. HayuHble cKa3kM Y4éHble NPUAYMAJIH, HO JeiicTBUA
CBePXMAJIBIX BOJIH 00BbSCHUTH He MOTYT, B 4éM U Npu3Ha0Tcs. Tak HAa 4€M OCHOBBIBAIOTCS
ux Bo3paxkennsi? OTBer oveBHAHBI: B ocHOBHOM Ha BEPE! B yka3zannHble moJioxkeHust
(paHaTHYHO BEpYIOT, KaK U B TEOPUI0 JHHIITEHHA, He CYUTASACH C PeATLHOCTBHIO M JIOTHKOIi!

C xakIbIM roJioM KOJH4eCTBO NMPOTHBOpeunii B '"Hayke" ToabKO pacTéT. Bakyym B
Hell NMOCTeNneHHO NmpeBpamiaercs B ¢u3nveckuii BakyyM. XoTsl BeIpaxeHue ''Guznyeckuii
BaKyyM'" 10 CBOeil CYTH - HeJIeNnoCTb, MOCKOJIbKY [PYIMMHM CJOBAMH OHO O3HAYaeT
MaTepuajJbHasg nmycrora. B Bompoce o BakyyMe y4éHble y:Ke pa3leJMINCh HA HECKOJIbKO
TPyNn ¢ Ppa3sHbIMH ONpedeeHHSIMH [JaHHOr0 TepmuHa. Temepp y HHX B BakKyyme
nosiBjsiercss camo no cede (u3 HUYEI'O!) mHoroe: 3nHeprusi, 4acTuubl, cCHjbl... UHaue
rocnoacTByomye ''HayuyHble' B3risabl He coxpanuTh. OmHako B nycrore HUYTO
nosABUThesl He MoxeT! IlosiB/IeHHe MepeYHCJIEHHOT0 BO3MOKHO JHIIb B MaTepHaJbHOM
cpene! Eé nannume ne-paxro maorue nmpeacrasureau Haykn BBIHYKIEHbBI npusznats.
Bonee Toro, Bakyym Ha3blBaeTcsl 3/J1eKTPOMATHMTHBIM IOJIeM M Jake 0COOBIM BHIOM
MaTepuu. OcTaércsi NOHATH, YTO OHA c000ii mMpeacTaBaseT. Ho 1s1 3TOr0 Hajxo onuparnes,
npeskae BcCero W TNIABHBIM 00pa3oM, Ha TPHPOAHbIEe SfBJEHHUSs], CYIIECTBYIOIIHE
MaTepHaJibHbIC BelllH U JIOTHKY, a He HAa ¢opmyJabl u Teopun! OIHAKO MOJO0HOT0 Pa3BUTHSA
cOOBITHI TpeAcTaBUTE]M O(PUIUATLHON HAYKH W, KaK HM CTPaHHO, OOJBIIMHCTBO eé
NPOTUBHUKOB  CcTpeMsiTcsi He Jgomyctuts! T'oBopsi ApyruMuH  cjIoBaMHM, OHHM
KATETOPUYECKMU nporus riaasencrBa peaidbHocTH (Ilpupoasl) u jgoruxku! Ilpu takux
MOPOYHBIX MACCOBBIX B3IJISIAAX HAYKH He NOSABSATCS, YTO M JOKA3aHO JAHHOCTBIO!

IIpn Tex cy:koeHHsIX, KOTOpble HAPAT B HAYYHOM MHpe ceiiuyac, pa3odpaTbcs C
MEXaHN3MOM B3aMMO/IeiiCTBHSI U TPAaBUTALMM HeBO3MO:kHO. Ho paHee MbI BBISICHUJIM, YTO
€CTh HeKasi OYeHb MaJjiasi Belllb, BHI3LIBAIOINAS CTPaHHOE MOBeJeHHE BOJH B aTMochepe. A
HaM TpedyeTcsi YCTPAHMTh HEBO3MOKHOe IPOTHBOpPeYHE B paccMaTpHBaeMoOil B JaHHbIH
MOMeHT npodJieme. E¢ pemienne mcxoauT Toke M3 Ype3BbIYAIHO MaJIOH BelllH, MOCKOJIbKY
OHA He BH/IHA M He M3BeCTHA. XOTH OHA - Be3/le, TAK KaK NMPHUTSAKeHUe ecTh M Ha 3emJie, U B
Kocmoce. CienoBateibHO, B aTMOC(epe U NMPUTSZKEHMU MbI HMeeM J/IeJI0 ¢ OAHUM U TeM iKe.
JTa o4YeHb MaJjasi Belllb BIOJHE MaTepuaJbHa, MOCKOJbKY JdelicTBYeT M Ha aTMocdepy, U



HA IUIAaHeTBhl, W Ha JoJei.. be3 Heé HemocpeACTBeHHO caMH CBepxXMaJible BOJIHBI,
KOCMHYeCKHe Teja M MarHuT (Kak Mbl YCTAHOBWJIM) He CNOCOOHBI HAa MepevyHC/IeHHbIe
JAeicTBHA. Y HAC ecTh JIOTHYECKH eIUHCTBEHHbIIl BbIOOP: MpelJIoKeHHbIH BbIllle BAPDHAHT.
Ocrtaércsi MpHU3HATB: NpolecC NPHUTSKeHHs CBSI3aH ¢ HEHM3BEeCTHOH JoAsAM cpenoii. B
Kocmoce ECTb martepusi, kak u Ha 3emJiie (IOMHMO BO31yXa), MHa4Ye He ObLIO Obl
BbIIEYKA3AHHBIX SIBJEHU.

MBbI HMeeM ClIeyI0IIYI0 PeaJbHOCTh: VI COMMKEHMs ¢ APYTHMM TeJIOM Ha 00BbeKT
aeiicrByer cpena. MMeHHO MHOTOYHC/ICHHBIC PUPOJAHbIE SBJICHUSI HAYHCTO ONPOBEPralT
1oJI0keHHe 0 BakyyMe. IHaue MHO:KeCTBO HEBO3MOKHBIX IIPOTHBOPeYHii He ycTpaHseTcs!
A ux B Hayke ObiTb HE MOJKET! Ho ot 3T0ii oueBngHoii m 6eccnopnoii UCTHUHBI
yuéHble oTKa3aauch JaBHO! OHU MBICJIAT C ONMOPOiIl He HA PeaJbHOCTH U JIOTHKY, 4 TOJbKO
Ha (opMyJbl U TeopuM. Y HHX B Pa3MbIIUIEHUSIX U PacyéTax MecCTO CyllecTBYIOIIeH
JAedCTBUTEJHLHOCTH 3aHAJIA MaTeMaTH4YecKas NceBI0PeaJbLHOCTh. B MOT00HBIX ciiyyasax OHU
cpa3y nmepexoasiT B Heé, HCNOJIL3YH 00bIYHO NpeoOpa3oBanus Jlopenua. Ho 6ena B Tom, uTO
HX PacyéThl NPH BCeil MATEMATHYeCKOil MPAaBHJIbHOCTH OCHOBBIBAIOTCS HA OIIMOOYHBIX H
HETOYHBIX MOJ0KeHHAX, Teopusix u ¢opmyaax. Umenno ouu 'NIABEHCTBYIOT, vero B
ucTuHHOW Hayke paomyckats HEJIB351! B pe3yasTtaTte wucnosb3dyemble ¢u3nMKamu,
ACTPOHOMAaMH M XHMHMKaMH (OpMYJbl M TOJOKEHHS MCXOAAT W3 OMIMOOYHBIX
NPeANOoChIOK, B TOM 4YHCJIe - HCKJIIOYUTEJBbHO W3 EIWHMYHBIX CHTYallHil, KOTOpHIe
NPOTHBOpPEYAT 00IIMM 3aKOHOMEPHOCTAM peaabHOro Mupa.

Ho nmoyemy joruveckuii annapar Jrojeil, 0C00eHHO YYEHBIX, HACTOJBKO 0CJIa0JIeH,
YTO0 OHM He MOryT pemaTh npocrteiimme 3agadyu? YTo sIBjIAsEeTCS NPHYHHON CTOJIb
CTPAHHOI 0, /JUVIMTEJIBHOI0 U TPArM4YeCKOro M0JI0KEeHHs YeJioBedecTBa?

OcHoBa BcesieHHOM, MM MaTepHusi, KOTOPYIO He 3aMe4aloT

CaoBo "BosiHA" W BbIpazkeHHe ''BOJIHOBOW mporecc' SIBJSIIOTCS MOJHBIMH
CHHOHMMAaMH, Kak ""Bpems' u "BpeMeHHOii mpouecc'. OHN caMu MaTepueil He SABJISIOTCH,
nposiBassck mnocpeacrsom cpeasl BCEI'JA. Korma mbl OpocaeM KaMeHb B BOAY, TO
NOSABJISAIOTCH BOJHBI. OTHAKO OHM He ecTh HOBasl MaTepus. B n3HavajibHO cymecTBylOIIeH
BOJHON cpeie BO3HHMKaeT BOJIHOBOI mponecc. Ero He 0b110 061 6€3 Boabl. OHA M CIY:KMT
Matepueii. Eciiu Mbl OpocuM KaMeHb B 0€H3HH, TO BO3SHUKHYT GeH3UHOBbIe BOJIHBI. Ho oHHM
- JJMIIb fIBJICHUE B cpefe. BoHBI, TPy, CKOPOCTH, BpeMsl U Apyrue OTBJICYE¢HHbIC IIOHATHS
CYIIECTBYIOT MCKJIIOYHMTEIBHO KAK NMPOSIBJICHHE KOHKPETHOH MaTepud WJIH 00bEeKTa, U 0T
HHUX HeoTAeJuMbI. JI00ble BOJHBI ecTh MNposiBjeHHe cpeabl. MMeHHO e OHH W
MaTtepuajJbHbl. Ho 4To W3 cedst mpeacraBisieT MaTepusi, B KOTOPOH NOSIBJIAIOTCH H
cymecTBYIOT cBepxMaJibie BoJHBI? Eé nHammume JJOKA3SBIBAETCS peajbHOCTBIO H
JIOTUKOI#i (B cTaTbe BbIllIEe) H3-32 OTCYTCTBHS APYIrUX BAPHUAHTOB.

Cpa3y HeCKOJbKO W3BEeCTHBIX SIBJICHHH CBHAETEIbCTBYIOT O Baj)KHOM CBONCTBe
HEHM3BeCTHON HAM MaTepHH: OHA 00J1aJaeT CBepXyNpPYyrocTbio. Bo-nepBbIix, MbI ABUraeMcsl B
Hell 0e3 ycu/mii (HANMOMHIO, YTO Yy Hac OrpPOMHasi CKOpocTh u3-3a Jersaueii B Kocmoce
Haweil Ilnanersi). Bo-BTOPBHIX, BOJTHBI MEPEIBUTAIOTCA € KOJOCCAIBHOH CKOPOCTHIO, YTO
BO3MOKHO JIMIIb B CBEPXYNpYyroii cpeae. B-TpeTbux, y aTOMOB 4acToTa KoJIeOaHHUs TOKe
OrpOMHAsi MMEHHO M3-32 CBepPXyNpyroctu. /JJaBHO HM3BECTHO, YTO CBETOBbIC BOJHbLI He
MEHAIOT CBOM pa3Mmepbl U cBoiicTBa HM B Kocmoce, Hu Ha 3emie. CienoBaTeibHo,
CTPYKTYpa, B KOTOPOii OHH TepeABHraiorcs, adbcoaoTHo naenTuyHa BE3/IE. YBuners eé
H3-32 YpPe3BbIYailHO MaJIbIX Pa3MepoB HeBO3MOkHO. OHa onpenensiercss NpudopamMu JUIIb
npu o0co0bIX ycaoBusiX. JIIg Hac CBeTOBbIEe BOJHBI HHYTOKHO Majabl. OnHako 1o
CPABHEHHUIO C OCHOBOM CTPYKTYPbI OHH - THTaHTcKHe. CTpykTypa (BcesieHHast), B KOTOpOi
BOJIHBI TNEepPeIBUTalOTCsl, IMeeT COBEPIIEHHO OANHAKOBBIE pa3Mephbl H CBOICTBA MOBCIONY,



HHa4e ObI BOJIHBI He COXPAHSIJIM CBOM pa3Mephl M CBONCTBA.

B npuHuune, HUYero KapAMHAJIbHO HOBOIO O JAHHOM CBOWCTBe MaTepuu sl He
npeaiaraw. Jlo nayana 20-ro Beka mNOYTH Bce Y4YéHble HCHOJB30BATH B CBOMX
PasMBIIUICHUSIX M TPyAax HMEHHO YNpyryro Marepuo. OHM (B OTJIMYHE OT HX
COBpPEMEHHBIX KOJLJIer) XOpOoUI0 NMOHUMAJIHU, 4YTO 0e3 cpelbl M €€ yHpYrocTu cBepxmaJble
BOJIHBI He cyllecTBYIOT! XoTH 31ech TepMUH '"ynpyrocts' siBjisieTcsl He COBCeM TOYHBIM.
boJjiee mpaBuibHBIN - cBepxXynpyroctb. /[0 MOHMMaHMsi MCTHHHOrO cTpoenuss Mupa
NpeACTABUTE]N HAYKHM IPOLLIOr0 He CMOIVIM cleaTh OYKBaJbHO HECKOJIbKO LIAros.
OaHako HayYyHOe MHPOBO33peHHUeE Y YeJ0BeYecTBA TAK U He NOSIBWIIOCH (IO psiAy NPUYMH, B
TOM 4McJIe - H3-3a AOKTPUHBI JifHIITeliHA).

be3 namuuusi MaTtepum W e€ cBoiicTBa (CBepXympyrocru) OOBSICHUTHL MHOTHe
sIBJICHMSI, 3araJlouHble JJIs Y4EéHbIX, HeJib3s! BoJsiee Toro, iNMeHHO cBepXynpyrocrb B psije
caiyqaes - E/JIMHCTBEHHOE, uyro paér npaBuabHblii orBer! JIpyrue BapuaHThl
HeBO3MOxkHBI! Kak pa3 Takme cHTyanuu moJpoOHO W3JI0KeHBbI B JaHHOH IJiaBe Jajee, a
Tak:Ke BO 2-if u 3-ii riiaBax.

Ha pucynke Huzke cTpyktypa (BeeneHHas) mpeacTaB/ieHa B CIOKOITHOM COCTOSIHMH,
KaKoii OHa HUKOIAa He ObIBaeT M3-3a NMepeIBUTAI0LINXCH B Hell cBepxMadbIX BoJH. Emé pas
oOpamar Banle BHUMaHHe HA NPOLECC MOJTyYeHHsl U3 UMeInuXcs GaKTOB HOBBIX 3HAHUIA.
OrpomMHasi CKOpPOCTb MAJbIX BOJH MOeT JOCTUraThbCsl TOJIBKO 4epe3 CBepXynpyrocrb
CTPYKTYpbl, B KOTOpOi OHM mepeaBuraitTca. Hudro apyroe He 1aér BoJIHe CKOPOCTH B
HECKOJbKO COTeH ThICY KHJOMETPOB B CEeKYHIY. A CBepXympyroctb HeMHHYeMO
NOATATKUBAET K HATSKEHHIO U HUTH.

K 3ToMy ke BBIBOAY MOKHO MPHIATH W ApyruM myTém. Haimume BOJIH roBoput 00
OTCYTCTBHM MOHOJHMTHOCTH B CTPYKType, HHa4e KoJe0aHUi MPocTo He ObLI0 Obl. Mekay
Ype3BbIYANHO MAJBIMH OCHOBaAMH BcesieHHOM T0/KHBI OBITH CBepXMaJible MPOCTPAHCTBA,
aonyckawuye kKoJjiedanus. Ho BoHBI IBUraloTcsi BO BCe CTOPOHBI C COXpPaHEHHeM U
pa3MepoB, u cBoiicTB. Cie1oBaTelbHO, M caMa CTPYKTYPa, U CBepXMaJble MPOCTPAHCTBA
Me:xK1y e€é ocHoBaMH a0COJIIOTHO HAEHTHYHbLI Be3le (BO BcCeX HaNpaBJeHHAX) M MO
pasmepaM, u no cBoiictBamM. B pe3yibTare Mbl BHIXOAMM Ha HEKYI0 TPEXMEPHYK) CeThb
(pemiéTKy), Kyaa Heo0XoAMMO A00aBMTH cBepxXynpyrocrb. MHaye HamM He OOBSICHHTH
NosiBJIeHHe W CyUIeCTBOBaHHE BOJIH, MNOCKOJbKY W OHHM, M MaTepusl /Il HMX
OBSA3ATEJIBHBI! Jlwo6bie BosHbI - nposiBjieHue cpeabl! be3 Heé ux Her! Beab onm
SIBJISIFOTCS OTBJI€YEHHBIMM NMOHATHsIMU! B NPOTUBHOM cilyuyae NMOSIBJISIIOTCS HEBO3MOKHbIE
NPOTHBOPEYMs, YTO AJf NMPABHJIBHBIX (T.e. HAy4YHbIX) paccy:;kaenuii HEJOIITYCTUMO!
MpeI noy4aeM cijeaylouiee ctpoenue BeeseHnoii.
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Cpena, yBuaeHHass Bamm Ha pHCyHKe, HO B TMponecce KoJedaHHsA, YiKe
3aukcupoBaHa xumMukamMu. BoJsee 30 Jer Ha3ag OHM ¢ NOMOLIBIO NOTOKAa 3JIEKTPOHOB
c/1eJiajii CHUMOK-pPeKOHCTpyKumio atoma. Iloxoxuii Ha Msi4, OH Kak Obl Jiexkaj B raMake-
ceTke. XMMHUKH BO BpeMsi Cb&MOK 3aXBATHJIM M NMPOCTPAHCTBO pAaoM ¢ atomMoM. Hutnm
NPOHU3BIBAJIU aTOM, /eJIasi MOXO0KUM ero Ha TPEXMepHoe KPyrJioe pewerTo, 1 CXOAHJIUCH 110
00e CTOPOHBI HA HEKOTOPOM PACCTOSIHMH OT Hero. Y4éHble He MPUAAJIN CHUMKY 3HaYeHUe U
ony0uKoBaIN ero B y4deOHHKe no Heopranmvyeckoid xumum. Ilonarar, 4To ceiiuac,
onupasicb Ha Hay4Hoe MHMPOBO33peHHe M MCIOJIb3Ysl IEKTPOHbI U APYrue cBepxMaJble
BOJIHBI, HE COCTABHT 0CO00ro TpyAa cAeJaTh TOYHYH PEKOHCTPYKLUMIO BHYTPEHHero
YCTpOIicTBa aTOMA M ero OKpyskaromero npocrpancrsa. [llocmorpure Ha n3o0pakenne.

Takoil BUA aToMa OyKBAJbHO MOATAJKHBAET K ONMpendeJéHHbIM BbIBogaM. OHH
HEeMPHUATHBI W HeXeJaTedbHbl IJIf Y4Y€HBIX, (U3MKOB H ACTPOHOMOB, IMOCKOJbKY
pPa3pymialoT uX npejacraBjieHust (Mo cyTu, He HayuHble). [lo3ToMy mogoOHbIe BellU OHU
CTapaloTcsl HUTHOPMPOBAThb, CKPbIBATh, H3BPAllaTh, MO30PUTh... XOTH HEKOTOpbIe W3
npeacTaBuTe/el HAYKU U (GU3MKOB MONULIM HA CO3AaHMe M MPONAraHAy TEOPUH CTPYH.

HM3BecTHblii ¢akT: Bce aroMbl 00/1aJaK0T YacTOTOHl KoJeO0aHHMs, TJIABHBIM
cBoiicTBOM BOJIH. Koraa Mbl ¢cMOTPUM HA BPAalIAIOMIMICH BEHTHISTOP, TO OH BUIAMTCS HAM
KpyrJibiM auckoM. CKopocTh BpallleHMsl ero Jomnacreil, B Jy4lleM cjay4dae, HeCKOJIbKO
JAecATKOB 000POTOB B CEKYHAY. Y aTOMOB 4acTOTa KoJie0aHWs - MHJUIHAPABLI B CEKYH]Y.
Bao6aBok aToMbl HACTOJBKO MAJbl, YTO MX YBUIMIIb He B KAXKAOM MHKpockome. Uem ke
OHH MOTYT HaM BHJeThbcsi? be3yciioBHO, He BOJIHOM, a TOJbKO MAPOBHAHBLIM TeaoMm. Ho
yuéHble 00BIYHO KaK BUAAT, TAK U MBICJIAT: YBHAEJIN B MUKPOCKOIE IIAPHK, 3HAYUT ATOM -
YyacTHla. A TO 00CTOATEJNBCTBO, YTO aTOM COBepHIaeT BOJHOBOW Ipomecc, HUKeM BO
BHUMaHUe He Oepércs. K coxkaneHuio, He TOJILKO B IaHHOM cjy4yae, HO M B I[eJIOM HayKa
onupaercs Ha [IPABJIOINIOJJOBUE u BUIUMOCTD, a ne na UCTUHY!

OcHoBoii BcesieHHOI cTy:KNT HUTeBMIHBIH cBepxynpyruii 3¢up. IlpeacraBbte
NPsIMOIl  OTPe30K O4YeHb YNPYroi pe3nHbl. JPUPHI MMET OJMHAKOBBbIE pa3Mepbl H
CBOIICTBa, B TOM 4YHCJIe — CBepXynmpyroctb. Urodnbl Jydine MOHATH cTpoeHue Mupa,
B0OOOpa3uTe MyCTOTEJIbI Ky0 0e3 rpaneii, rae péopa ciejiaHbl U3 COBEPIIEHHO 0JMHAKOBBIX
NPSIMBIX OTPE3KOB OYeHb YNPYroi pe3nHbl. MbICJIEHHO NMOACTABbTE K NOJy4YeHHOH durype
AHAJOTUYHbIN Ky0 ¢ OQHOW CTOPOHBI, C IAPYroi, ¢ Tperbeii... [IpuyeM moacraBbTe TaKk,
4yTo0BbI pedpo onHoM ¢urypsl Obl10 pedpom apyroii. U Bbpl moayumrte cBepXympyryro
cTpYKTYpY Bcenennoii - TtBopenme bora. O4eBHIHO: HMCKJIIOYHTEJBHO B pe3yabTaTe
nesareabHocTd CBepxPazyma mosiBmiach 3ta 3ameuareibHas Bemb. Mbl - Eé yacth u
cylIecTByeM, NMOCTOSIHHO NepeiBUrasich B Heil BonHaMu. Kakoe-To apyroe crpoeHue Haiu



Mup umers He MoxeTr! HHaye B Hayke BO3HHKAIOT MJIM COXPAHSIOTCA HEBO3MOXKHBIE
NPOTHBOPEYMs, H MHOKECTBO HeOObSICHUMBIX I JI0/eii 3araloK TaK U OCTaAHYTCA MMH.

Oopamaro Bame Baumanue Ha OBA3SATEJIBHOCTD cymecTBoBaHMs 4eThIPEX
COCTABJISAIOIIUX (PU3NYECKOro (pyHIaMeHTa HAYYHOr0 MHMPOBO33peHUsi: Haju4uue 3QupHoi
matepun BE3JIE, Briarouasa Kocmoc, eé ceepxynpyrocrs, ABCOJIIOTHAS ogunakoBocTh
U Bcex 3¢upoB, M NpocTpaHcTB Mexay Humu! Tak KakuM J0JLKHO OBITH CTpOeHHe
BcesienHoii, ecjim Bce BOJIHBI ecTh NposiBiaeHue cpeabi? IlpM Takmx yciaoBHSIX OTBeT -
eMHCTBeHHbIN! Bbl He HaxoaWTe CTPAHHBIM, YTO OH He MOJIyYeH A0 cux nop? Beab ero
NOJIyYeHHe MPOCTO U OYEeBHIAHO, €CJIM AYMATh JOTUYHO M ONUPATHCH HA PeajilbHOCTb, 4ero
oykBaabHO crpemsaTcst HE JIEJIATD ¢pu3uku, actponoms! u xumuku! Ho nouemy?

D¢up - UIEAJIBHBIN wmatepuan. Huuero nomo6nHoro Ha 3emiie 1o CBOMM
cBoiictBam HeT. IloaToMy Bce cpaBHeHHUsI YCJI0BHbI. OTMe4y M 3 JPYrux mopasuTeabHbIX
cBoOiicTBa 3¢Upa: MPOYHOCTH, J0JITOBEYHOCTH M 3JACTUYHOCTH. XOTS UX TOXke He0OX0TUMO
HA3bIBATH CBEPXIPOYHOCTh, CBEPXA0JI0BEeYHOCTb U CBEPXJIACTHYHOCTD. JInmb Oaroxapst
NMOPA3UTEeJbHBIM 3(UPHBIM CBOMCTBAM MBI HMeeM MHOrooopasme B HameMm Mupe. I¢up -
BOXECTBEHHOE (Bo Bcex cmbiciax) A Hac TBOPEHUE Co3natens U yIMBUTEIbHBIH
npuMep, KOraa KaKyllasicsi MNpoOCTOTa, COeIMHEHHAA ¢ (PUIMTPAHHOH OTAEJKOI,
craHoBuTcst HacTosimuM YYIOM, koropoe 30BéTcss ZKU3HBIO.

A ¢ TpeMsl IpYrMMH SIBJCHHSIMH, KOTOpPbI€ TOKE CJYKAT OCHOBOI CylIeCTBOBAHUSA
BCero, cjeayer pa3o0paTbcsi JO0CKOHAJIBLHO. IlepBoe M3 HUX - CHJBI HATSIKEHMs 3(HUPOB
(cnabl NMPUTSIZKEHUS - OHU Ke). DTH CHJIBI MOTYT YBEJMYHBATHCA MM YMEHBIIATBHCS
APYruM siBjieHHeM - uHTep(pepeHuueii. UnrepdepeHuusi - ypeJuyeHue UM yYMeHbLICHHE
AMILIMTYAbl BOJIHBI. AMIUIMTYJA - MAKCUMAJIbHAs BbICOTA KOJIEOAHUS OT IOJIOKEHHUS B
NnoKoe, T.e. MoJI0BHHA pasMaxa. Ilono:xkuTesbHas nHTeppepeHnus - Bo3pacTaHue (00LIYHO
pe3Kkoe, MTHOBEHHOE) AMILUIUTYABI KOJeOAHMS BOJHBI. JTO NMPOMCXOAUT NMPH COBIAJACHUH
YacToThl KoJIeOaHUA BCAKON BOJHBI WM €€ COCTABHOM YacTH € 4YacTOTOi KojJdedaHuUs
10000 coceaHei (Oym:kaiimieii) BojHbl. OTpunaTe/bHasg UHTepdepeHIUsl - YMeHbIIEHHE
AMILTUTY/bI KoJ1e0aHus BOJHbI. Takoe ciiyuyaeTcsl NPy HECOBNAEHUH YACTOTHI KOJeOaHusl
JI000i BOJIHBI MJIM €€ COCTAaBHOM 4YacTH € 4YacToToi KoJe0aHUusi BCSIKOI coceaHei
(0amokaiimeil) BoaHbI. TpeTbe siBIeHMe: CHHXPOHHM3ALMsl - CBOICTBO 3(pupa, 3¢pupHOIi
CTPYKTYPbl, BOJH M HX 4acTell (T.e. 00jee MeJKHX BOJH B OCHOBHOI NMAKETHOH BOJIHE)
NPUBOIUTBCH K €IMHOMY COBMECTHOMY PHUTMY H CHOCOOCTBOBAaTb CO3JaHMIO
NOJIOKUTEJbHO uHTeppepeHunu. CHHXpoOHM3aUMs O00YCJI0BJIEHA CBEpPXyIPYIoCThIO,
CBEPXJACTHYHOCTBI0O W 0COOBIMM cBolicTBaMH 3¢upa, a Takke eIMHOOOpazueM H
€IUHCTBOM CTPYKTYpbI Beenennoii. bBojiee Toro, a6co/Il0THO 0IMHAKOBOE CTPOEHHE HAIIETO
Mupa u cBepxynpyroctb 3¢upa HE MOKET HE cnoco0cTBOBATH NPAKTHYECKH KAMKIbIM
(maxke MajieiiluM) d(pUPHBIM KoJIeOAHUEM UMEHHO CHHXPOHU3AIHH!

JIro6ass mHTepdepeHmUsi MOKeT NPOMCXOAMTH HE TOJBKO € ONHOW BOJHON W3
NMAKETHOH BOJIHBbI (He 00513aTeJIbHO C OCHOBHOI1), HO M C JABYMSl, U CO BCEMH BOJHAMH,
KOTOpble BXOAAT B caMyl OO0JbIIyIl0 BOJHY. B mepBom ciyyae Mbl HMeeM MOHO
HHTep(depeHHI0, BO BTOPOM - N0 MHTepdepeHII0. ATOMbI, CBETOBbIE M IpyTrHe BOJIHBI -
NAKeTHbIE, T.e. OHH PeAJIbHO U MOTEHUHAJIBbHO COAEPKAT B cefe HECKOJIbKO 00Jiee KOPOTKHUX
BOJIH, 2 IIPHU ONpeeJéHHBIX 00CTOATEeIbCTBAX FeHePUPYIOT U u3ay4aroT ux. Hepeako nmu
€03/1a10TCsl 1a:Ke 0os1ee JUINHHbIE (YeM OHU) BOJHBI.

Te B3rIAABI 0 MUKpPOMHpE, YTO CYIIECTBYIOT y JioAell, ri1y0oko omm0o4Hbl. Bo
MHOTMX y4eOHHMKaxX U mocoodusix ¢pu3nku u XxuMuu Bbl HaligéTe npakTHYecKH OJUHAKOBBIE
cxeMbl cTpoeHus aToMoB. MX 2 THUNHYHBIX H300pa:keHHs mNpeacTaBjieHbl HHxke. Bee
YBepeHbI, 4YTO 3JIEKTPOHBI BpalalTcsd BOKpYyr sapa atoma. Ho temmeparypa Ha 3emuie
Be3e MeHseTcsl MOcTOosiHHO. ClienoBateibHO, OpOUMTa BpalleHHs] JJIEeKTPOHA TOXKe
mMeHsiercss. 1 on gocratouno onicTpo JOJIKEH noxkunyts atom. Ilpuuém mpouecchl
OTPBIBA 3JIEKTPOHOB OT aTOMOB (IPU MMEIOIIUXCHA BCEOOIMX MPeACTABIEHUAX) He TOIbKO



Hen30exkHpl, Ho 1 OYEHDb maccoBbl. DTO HeMHHyeMO NpHBeEJO Obl K YHUYTOKEHHIO
npakTuyecku Bcex ¢opm :ku3Hu Ha Ilnanere. OnHako HM4Yero Takoro Her. Yem ke
O0BSICHAIOT (GU3NMKM M XMMHKH TOCTOAHCTBO IeKTPOoHOB? (OKa3biBaeTcs, JIEKTPOHBI
"001a7210T HEOOXOAMMOCTBLIO CO0JII0IATH MpaBuiaa'" M '"He MMEKT JOCTATOYHOH CTeleHH
cBoOonnbl". Torga cieayer mMpu3HATh: OHM NPHUAEP:KUBAKOTCH ellé U '"HaydyHOH'" ITHKMH,
YTOOBI He PACCTPAMBATH YUEHBIX pa3pylIeHHEeM MX CKa30K.

Xora B pgeiictBurenbHoctd ux 3ACTABJISAET Ttak feiicTBOBAaTL BIIOJIHE
MaTepuajbHas Bemb. Ho mepen nosicHenuem Hu:Ke npenacrapiio Bam dororpadguio atoma
Boaopoaa. Kak MoOKHO 3aMeTUTh, MeXKAY SIAPOM U JJIEeKTPOHAMM HAXOJUTCA HeKoe
npoctpancTBo. OHO emié Oosible yOeskaaeT B OIIMOOYHOCTH BCEOOUIUX B3IJISAI0B, TAK KaK
MPHU TAKOM I0JIOKEHUH MACCOBBI OTPHIB JJIEKTPOHOB OT aTOMA MPAKTHYECKHU 00s13aTesleH
u Heus0e:xxeH. A Tenmeps paccmorpumM PEAJIBHYIO kapTuHy, KOTOpPYI0 NpeBpaTHO
NPeACTABIAIOT YU€HbIe H3-32 KOJIOCCAJBHON YacTOThI 3(pMPHBIX BOJIH.

Koraa ocHoBHAsi makeTHasi BOJIHA HAYHET NMOJAHMMATLCS, OHA INOTSIHET 3a COOOM
napajuiejbHble 3(UpHbIe HUTH, HAXOASIIIMECS MO/ Heil, B TOM YHCJIe - CPaBa M cJieBa, rjie
nonepevynbie 3PUPHI CTAHYT pacTAruBaThesl. OQHOBpeMEeHHO OCHOBHAs (QUpHAs HUTH



HAYHET MOAHMMATH M BepXHHe Mapa/uleJIbHbIe PSiAbl, BKJIOYAs HaXOAsIIMecsl CipaBa M
cJIeBa, HO 3/1ech NMepPHeHANKY/JISPHO PacloJioKeHHbIe I(PUPHI HAYHYT c:kuMaThbes. U cBepxy,
U CHHU3Y OT ce0sl OCHOBHAsA 3(pMpHas BOJHA CHAYAJIA MOAHUMET 3a c000ii Oumkaiilue K Hell
psaabl. B kpaiiHeM BepxHeM COCTOSSHHM OHA NPHIOAHMMET BepxHHe 3(upHbIEe psAAbI B
NMOCJIEHIOK OYepelb W pacTaHeT He0OJIbIIOE KOJIWYECTBO MONEPeqYHbIX 3(PHPOB, W 3TH
BOJIHbI OyayT kopoTkuMH. Korna ocHoBHOI 3¢upHBIH psig moiiaér BHHM3, TO KOPOTKHE
BepXHHe BOJIHBI (MIPHHUMAaeMble 32 3JeKTPOHBI) OYAYT €J1eI0BaTh 32 HUM JIHIIbL HA JJIHHY
BO3MOXKHOI'0 PACTSI’KEHHMsI HX IONepeYHbIX 3QHpPOB. A 3aTreM, NOKa OCHOBHAasl BOJIHA
cjeayeT BHM3, OHH NMOMAYT B MPOTHBOINOJI0KHOM OT Heé HanpasjeHMH. CHIIBI HATSIKEHHSA
3¢pupoB B HUX camMux M Oamkaiimero k HUM npocrpaHcTBa 3JACTABST ux coBepmuth
HMeHHO Takue jAeiicTBusi! Beab kosmmdecTBo 3¢UpoB B BepxHeM psily MaJio, U (pU3HYECKH
onu HE MOI'YT cienoBarhb 32 0CHOBHOI BOJIHO 10 KOHIA!

OcHoBHas BosHa (BoOpaBumasg B ce0s HauOoJiblIee YUCJI0 I(PUPOB M Ha3bIBaemasi
HEHTPOHOM), NPOAOJKAS JABHKEHHEe BHH3, OCBOOOAWT cJenymomue 3(uUpHbIE PAABI,
Haxoasiuecs HaJ Hero. U oHM Takike HAYHYT NOAHUMATBLCSI BBePX 110 TOH ke NPHYMHE, YTO
U YJIEKTPOHHAsA BOJIHA. DTH BOJIHBI NPUHUMAKOTCA 32 MPOTOHbI. CienoBaTebHO, 10 TOTO
MOMEHTAa, KOIJa OCHOBHAsl BOJIHA OMYCTUTCS BHH3, 3JIEKTPOHbI U NMPOTOHBI COBepLIAT
KOJIeOAHMSI HEOAHOKpaTHO. Bo3HuMKkaeT WLIIO3HSA, YTO BOKPYI aToMa IOCTOSIHHO
BpalIalOTCsl MHUMBbIE 3JIeKTPOHBI. Ho Ha camom [ejie OHH He BPalalOTCH, a BUAATCS HAM
Kak Obl OJHOBPEeMEHHO BO BCeX TOYKAaX cdepbl BOKPYI aToMa 3JEKTPOHHBIM 00J1aKoM.
Beap yacTora Kose0aHuil AaTOMOB - MHJLITHAP/ABI B CEKYHAY.

JIBu:keHMe OCHOBHOI (HEHMTPOHHOI) BOJHBI MOCJ€ TOr0 MOMEHTa, KOIrJAa OHAa
CTAHOBHUTCSI HA MHT TPAMOM, mpogosxaercs. U codbiTHs, 0 KOTOPBIX BBl TOIBKO 4TO
NPOYJiM, MPOMCXOAAT BHOBb, HO C ApPyroi cropoHsl. IloaToMy maxe y camMoro mMajoro B
auaMeTpe aTroMa, MO0 MeHbIIeil Mepe, 2 3JeKTpoHA. XOTH CYMTAeTCH, YTO y TOro ke
Boaopoaa Bcero 1 »3aexkTpoH. Ho Takoe MHeHMe OmHOOYHO, W OHO OCHOBAHO
HCKJIIOYHMTEIbHO Ha BUAMMOCTH. YeM UINHHee BOJIHA, TeM 0oJblllee KOJINYEeCTBO KOPOTKUX
BOJIH nosiBasiercsd. O0OHapykuBaeMble Y4éHBIMHU SIKOOBI HOBbIe MUKPO4ACTHIBI €CTh HHYTO
HHOe, KaK 3upHbIe BOJHbI PA3HOH JJIMHBI.

Yucno koneb6aHMii y NPOTOHA MeHbIe, YeM Yy 3JeKTpoHa. B Te MOMeHTHI, Koraa
ABUKEHMS JJIEKTPOHA M TPOTOHA NMPOTHUBOMOJIOKHBI, Y NMPOTOHHON BOJIHBI MOSBJISETCSH
CBOSI KOPOTKAasi BOJIHA. B psige ciaydyaeB (3T0 3aBHCHUT OT aMILIMTYAbI IPOTOHA) OHA MOKeT
CTaTh JIEKTPOHOM. OYeBUIHO: 3JICKTPOH, NMOABIAIOIIMIICH HENMOCPEACTBEHHO y NPOTOHA,
NMOKHHYTH ATOM He MOKeT.

Ty o06aacTb, kKoTOpas Ha ¢oTorpaduu BHIHA BOKPYT AAPAa aTOMAa TAKHM Ke 0eJIbIM
IIBETOM, CAMH Y4EHbIe HA3BIBAIOT JJIEKTPOHHBIM 00/1aK0M. J[aske OHU CUHUTAIOT, YTO TEPMUH
"31eKTPpOHHOE 00;1aK0" 00Jiee TOUYHO oTpakaeT mpoucxoasimee. KosedareasHblii mpoiecc
aToMa TMPOMCXOAWT B OKpY:KeHHH eMy MNoAoOHbIX W B ABW:xkeHuu. Ilodtomy wu3-3a
NOCTOSTHHOT0 He0O0JIBIIOr0 CMEIIeHMsI aTOMa B pa3Hble CTOPOHBI M JeHCTBHII NMPOTOHA
3J1eKTPOHBI NMOSABJAIOTCA He CTPOro B KOHKPETHOM MeCTe, 2 Xa0THYHO U BUAATCH 00J1aK0M.
IIpocTpaHCcTBO MeXAy HUM M S/IPOM, YTO NpeAcTaBjeHO Ha (oTo, MosABIAAeTCS BO BpeMs
NPOTUBOIOJIOKHBIX [IBMKEHMH KOPOTKOHl BOJIHBI (3JIEKTPOHA) M OCHOBHOH BOJIHBI
(neiitpona). ClenoBaTeJIbHO, IOCTOSIHCTBO TAK HAa3bIBaeMOHl OpOUTHI JJIEKTPOHOB
o0bsicHsieTcsl He  '"He0OXO0AMMOCTBIO  €00JII0AaTH MpaBwia', a HCKJIIYUTEIHLHO
MaTepHAJbLHBIMH CBOHCTBAMH 3()HPOB - CHJIAMH HATSKEHUSI.

N Te o00bsicHeHMS XMMHU4YeCKMX CBf3eil (T.e. B3aMMOJeiliCTBUA AaTOMOB INpPH
00pazoBaHUHU MOJIEKYJ), YTO MOKHO MPOYECTh BO BCeX YueOHMKAX, TOKe omudouHbl! Bee
BHABI XHMHYECKMX CBsi3eil HMET B CBOeii OCHOBe 4 COCTABJISIONINE: CHJIbI HATSKEHUS
3¢pupoB, uHTEpPepeHHI0, CAHXPOHU3ALUIO U MeKAaTOMHOE paccTossHue (MX 0JIM30CTh MJIN
aanbHocTh). He Hamo 3a0biBath M 00 3¢upHOi cBepxdaacTuyHocTH. Korga arTomsbl
HAXOJATCHA OYeHb 0JHU3KO0, TO KOPOTKasi BOJIHA (Ha3bIBaeMasi 3JIEKTPOHOM) MOKeT CTaTh €10



" B cocegHeM aTtoMe. Tem 0osiee, YTO MMEHHO K HeMY 3JIEKTPOHHASI BOJIHA 10 MHEPIUH U
npudamxaercsi. OHa CTAaHOBUTCSH, KAK HECJO0KHO /0rajgaTrbcsi, HepelaKo W TMOCTOSTHHOW
YacTbl0 Apyroro atoma. Beab aTombl, 371eKTPOHBI M UX 0JM3K0e M JajIbHee OKPY/KeHHe -
OJHA M Ta ke cTpPYKTypa. OnHaKo 31ech JeldCTBYIOT 3 CHIIBI: HATSKeHHUsl, MHTepdepeHnnn
W CHHXPOHHW3allNH, a He CTPeMJIeHHe AaTOMOB.

He HagensieTe UX W JApyrue cBepxXMaJible BOJIHBI CBOHCTBAMH KMBBIX CYIIECTB H
CKa304YHBIM BOJIIIEOCTBOM, KAK 3TO MPOUCXOANT NMOBCEMECTHO, BO BCeX YUeOHNKaX GU3NKH,
actpoHomMnu u xumuu! Ciuiomib U psiAOM Y4EHBIMHU 110 OTHOLIEHHI0O K aTOMaM H APYyIMM
CBEPXMAaJILIM BOJIHAM HCIIOJIb3YIOTCHl CJI0BA: CTApAIOTCH, CTPEMSATCS, NBITAIOTCA... XO0TH Y
3(MpHBIX BOJH HeT JKeJIaHMil, cTpeMJyeHHil, HopM moBeneHus... Ecte TOJIBKO cuibt
HATSI’KEHHMS (OHM Ke CHJIbI MPUTSKeHNs), CHJIbl HHTepdepeHINi U CHJIbI CHHXPOHHM3alu!
HMeHHO OHM B COBOKYIIHOCTH M NPEACTABIAIOT MEXaHU3M B3auMoOJeicTBHA. XOTH B TaK
Ha3bIBAeMOW HayKe CYLIECTBYIOT sikoObI 4 ¢gyHIaMeHTa/IbHbIe B3aUMO/AECTBUSA: CUJIbHOE,
3JIeKTPOMarHuTHoe, caaboe m rpaputanuonnoe. Ho cyre HU OJJHOI'O n3 Hux y4éHble
OOBSICHUTH HEe B COCTOSTHUM, B YéM M NPU3HAKOTCS.

Jasi moTHOro MOHMMAHMA MeXaHHU3Ma JII000ro B3auMojeiicTBHSI HeO0XOAUMO
pa3odpaThed JUIIL € MAJbIM YHMCJIOM MNMPOCTHIX Belleid W sBjaeHuil! Bce onm Bam yixe
HU3BECTHBI: cBepxynpyras 3¢upHass BcejieHHasi, cwibl HaTskeHust 3(¢uUpoB Tena u
OKpPY’KAI0IIero MpoCTPAHCTBA, NMAKETHbIC BOJIHBI (MMHU SBJISIOTCH U CBepXMaJjibie BOJIHBI,
BKJIIOYAsl CBETOBbIe, W AaTOMbI), Macca M BeC, MOJOXKHTEJbLHAS W OTpUIATeJbHasi
HHTep(depeHIHs U eé cHiia, KOJOCCAIbHAA YacTOTA KoJieOaHNsl BCAKMX BOJIH (MUJIJIMAPABI
B CeKyHAy), CMHXpoHM3auusa U e€¢ cwia. Ho onpeneseHusi Macchl U Beca, CylieCTBYOLIUe
ceiiuac, I''TYBOKO omu0o4nsl. O Hux - B apyroii riaase. Takum o0pa3oM, OCHOBOIi
MeXaHH3Ma JI000ro B3aNMOACCTBUS SIBJISIOTCH 3 CHJIbI: HATSKeHUsI (COOTBETCTBEHHO, U
NpUTsKeHNnsa), uHTepgepenuun u cuHxponusanuu! Hudvero apyroro B Ilpupome HET!
CunxpoHu3zamus (VI HAac) NPOMCXOAMT MTrHOBEHHO H3-32 KOJIOCCAJBHOH 4YacTOThI
Kojebanusi BoaH. Ckopee Bcero, 3¢gup o0;1agaeT cBOICTBOM BHOBbL COeIMHATHCH (ecjH
pBEéTCSI), YTO MPOHMCXOAUT MOMEHTAJIBHO B Npouecce BuOpanuu. B meaom, a¢pup - peasbHo
ceepxmartepuan! Kakue-1100 aHAJIOTHM ero ¢ M3BECTHLIMHM HaM BellIaMH HEBO3MOKHBI.

IIpy mMOHMMaHMHM TOr0, YTO CBETOBBbIE BOJIHBI, KAK M JII00Oble JApyrue, siBJISAIOTCS
BCEI'IA ko/1e0aTeIbHBIM NMPOLECCOM MATEPHHU, UX MOSIBJIEHUE NPeleIbHO ICHO U MPOCTO.
ATOMBI BO BpeMsl K0J1e0aHHsl CO31aI0T B HENOCPEACTBEHHOM 0J1M30CTH ¢ c000il B yKa3aHHOM
CTPYKTYpe BOJIHBI, BKJII0Yasi CBeTOBbIe. Ec/IM 7Ke T0NMYyCTUTH CYLeCTBOBAHHME BaKyyMa, TO
BO3HHKHOBEHHEe BOJIH He 00bSICHUMO, 0oJsiee TOro, abcypaHo. Toraa cieayer mpu3HATh, YTO
aTOMBI MOTYT BBIICJISITh U3 ce0sl BelleCcTBO, M3 KOTOPOr0 B MYCTOTe M CO3AAIOTCH BOJIHBI.
IIpuuém 3anmachbl 3TOr0 BellecTBA B KAa'KIOM aTOMe HEMCTOIIUMbI. BOoT yk neHCcTBUTEILHO
odepeaHoe "HayuHoe' 4Yyl0 U3 CKa30K: MaJleHbKasi MbIIIL POXKaeT OrpoMHylo ropy! Beab
pa3Mepbl aTOMAa B THICSYM Pa3 MeHbIe JII000il CBEeTOBOI BOJIHBI.

Bce Boanbl Matepuaasnbl CPEJIOM, B koTopoii cymecTByoT! MaTepHaabHOCTD
ceepxMaiibiX BOJIH JJOKA3BIBAETCS ux TounsiMu pasmepamMu! A y4éHble 3aBJIAIOT, YTO
B CBEpPXMAaJIbIX BOJIHAX, B TOM YHCJIe B CBETOBBLIX, BellleCTBA HET, T.e. OHM (PaAKTHYECKH He
MaTepuajJbHbl! Kak oHH MOryT ObITH HeMATEPHAJIbHBIMH, €CJIH 00/1aJAKT KOHKPETHBIMU
pasmepamu?! Mbl He TOJBKO HX BHAMM, HO Jaxke padoraeM ¢ HUMH, U3MepsieM pa3Mepbl
BOJIH, Bo3aeiictByeM mnmu! ClleqoBaTejibHO, OHM COCTOSIT W3 BellecTBa, W3 MarTepum!
Onnako MaTepHeil BBICTYNAKOT He CaMH BOJHBI, a 3¢upHas cTpyktypa (Bcenennas). A
BOJIHBI - ¢¢ NMpOsIBJIeHHE MOCPEeACTBOM BOJHOBOIO npouecca. Mbl BHOBb CTAJIKHBaeMcs ¢
HEBO3MOKHBIM INPOTHBOpeYHeM, BbIAaBaeMbIM 3a HaydHoe moJio:keHue! Xorst camo
NOsIBJIeHHE CBETOBBIX BOJIH (Kak n Apyrux ceepxmanbix) YBEK/IAET B Haqmuun MmaTepun
- IMEHHO CBepXynpyroii! A nmo3uuusi npeacTaBuTeseil HAYKH B30PHA, HO MOHATHA: MHAaYe
UM He 00BSICHHUTH npouecc poxKACHUsA ropbl MbIIIbLIO. H03TOMy OHHU U3 CBEPXMaJIbIX BOJIH
BelllecTBO Yopaiu. K Tomy ke, IpH ero HaIM4YuM OTYETIMBO BUANTCH OIIMOOYHOCTH LEJIOr0



Pfaa AK00ObI HAYYHBIX 32KOHOB (B A€l CTBUTEILHOCTH - JIZKUBBIX I0TM).
Pasranka TaiiHbl rpaBUTALUM - JIETKO M IPOCTO!

Juast Jy4duiero moHuMaHusi npoucxoasiero B mukpomupe HAJIO npexncraBasith
peanbHoOCTh W pacemaTpuBath KAXKJIBIM mur neiicTus, a He o6pamarhest K GopMysiaMm -
oco0eHHo ceiiuac! B kocMuyeckoM Tesie 0T OJM3KOro emy 00beKTa WJIM B IpeaMere, K
KOTOPOMY MOJAHOCSIT MATHUT, MOSIBJISIIOTCSA cBepXMaJible BOJHbI. OHU HAYT OT APYroro Teja
WIM Mar"ura W 00JafalT B CHJIY CBOero MaJjioro pasMepa HauOojee NPOHMKAIOLIEH
CIOCOOHOCTHI0. Y HHMX JIMIIb BA AeHCTBUS: YCHJIeHHe WIN ocjiadieHre BOJH 00beKTa, 4YTO
3aBHCHT OT BHJa MHTepdepeHunn. B ciryyae ¢ KoOCMHYeCKMM TeJIOM WJIM MATHHTOM CaMoe
00JIb1I0E KOJTHYECTBO CBEPXMAJBIX BOJH MOCTYNaeT B OJMKaiiyro 4actb. B Heil aTombl
H3-32 YBeJIMYEeHMS AaMIUIMTYIbl (MPH TOJOKHMTEJbHOH WHTepgepeHINN) HAYHHAIOT
CHJIBHEH pacTAruBaTh 3(PUPHI, 2 TAKKe TAHYTh UX U3 OKPYKAI0LIero NPOCTPAHCTBA BHYTPD
o0bexTa. KosmvecTBO 3()MPOB, COCTABJSIIOIIUX Tea0, YBeJIUYHTCH, TAK KaK 4YacTh HX
nepeTsiHeTCsl M3 BHEIIHEro NMpocTpaHcTBa. B pesynabrare HaTsikeHHe 3()HPOB BHENIHEro
NPOCTPAHCTBA BO3PACTET. A OHO W Tesno (B CMbIC/Ie MATepPHH, U3 KOTOPOr0 OHH COCTOSIT)
AIBJAIOTCA OAHOI cTPYKTYpoii. Ilo3TOMY 3(pMpPHI BHEIIHEro MPOCTPAHCTBA MOTSAHYT K cele
Teso, cocTosimee U3 HUX ke. CaMo Tesl0 TOke ABHHETCS B TOM ’Ke HaNpaBJeHMH, OTKYAa
BOupaet B ce0s1 3¢upbl n3BHe. U 00beKTHI HAYHYT NPUTATUBATHCH.

IIpu oTpuuaTe/bHOIl MHTep(depeHINH Y BOJH-aTOMOB B IepeAHed 4acTh 00beKTa
(ckazkeM, B MpUMepe ¢ HAJIEeKTPH30BAHHBIMHM IIAPUKAMM, MOJBEIICHHBIMH HA HHUTIX)
aMILUINTYla YMeHbIIaeTcsi B HaumOoabmeil cremenu. To ke camMoe NPOMCXOAMT €
HaTs:KeHHMeM 3(HpPOB Tejla M BHEIIHEro NPOCTPaHCTBA. Y o0beKTa U3 ero mnepeaHei
(01maxaiinieil) CTOPOHBI BO BHEIIHEE MPOCTPAHCTBO YHAET yacTh 3(ppoB, U OH, OTAABAS UX,
yaanasieTcsl 0T HCTOYHMKA BOJIH. A BHellIHee MPOCTPAHCTBO JeHCTBYET 3eCh Ha TeJI0 yxKe ¢
ABYX CTOPOH, NMOCKOJBKY CHJIbI HATSIKEHMsI KakK Obl MeHsIIOTc MecTamMu. Temepp ¢
NMPOTHBONOJIOKHOI CTOPOHBI 00beKTa HATSI’KeHHe BHEIIHero MPOCTPAHCTBA CTAHOBUTCH
0oJble, 4YeM ¢ TmepedHeil, TIAe HATS’KeHHMe YMeHbIIUTCH (U3-32 OTPULATEJLHOM
uHTeppepenuun). U tema orpanasiioreda. Kak Bugute, B ocHoBe aeiicTBusA 3(upHOro
NMPOCTPAHCTBA - CAMa NMPOCTOTA. 3arajika 0 rpaBUTALlMH y:Ke pelieHa.

IIpogonxenue mo aHHOii TeMe - B 4-ii riase.

B Hameil ku3HU uHTepdepeHIUsT HMMeeT BaKHelllee 3HAYEHHE - U B OYEHb
MOJIOKUTEJBbHOM, M B Tparudyeckom cmbicie! Ho k TPAI'EJIUU npusoast
0€30TBEeTCTBEHHOCTh M HeBeJeHHe pa3yMHbIX cymiecTtB! HMeHHO B Takoil cutryauuu
HAXOJUTCH YesioBeuecTBO ceifuac! Pazoepurecs ¢ nurepdepennueii OCHOBATEJIBHO!

Kak oueBmngno, jgiodas Teopuss o crpoenuu Bcesennoit JOJI’KHA o0bsicHUTH
JOKA3ATEJIBHO, no menblueii mepe, siBjleHHEe I'PAaBUTALMU U HEOObIYHOE IOBeEJACHHE
CBepXMaJbIX BOJH B aTMocdepe. Bol 3Haere Takyio? OHa - eruncTBenHasi! C Hewo Bbl
cefiuac 3HakomuTech! A y4énble HUUEI'O xoOHKpeTHOro 0 CyTH 3THX NMPOCTHIX SIBJCHUH
(KaKk M 0 MHOKeCTBe APYrux) He ckakyT! HeoOBIYMHOCTH MOBeJeHHsI CBEPXMAJIbIX BOJH B
aTMocdepe 00bSICHAETCSI €CTeCTBEHHO, JornyHo U Juib O/I{HUM B03MOKHBIM CIIOCOOOM -
TOJILKO B TOIH CTPYKTYpe, UTO npeacTaBaeHa Bam. O0bsicHeHne naéres nanee.

3araiouHbIil MEXaHU3M JIeKTPUYECTBA - djieMeHTapHbIe JAeicTBHs!

H3-3a oTCyTCTBUS HAYYHOT0 MHMPOBO33pPEHUs NIl YUYEHBIX MHOTHE MPOCThIe BellH
(4 moYTH BCE, YTO CBAI3AHO C MHKPOMHPOM) SIBJAAIOTCA 3araakamu. OnHa uU3 HUX -
3jieKTpuYecTBO. Jlydinme cneuuaaMcTbl Mo Hemy (cpeay HUX M (GU3MKM) 3asBJISIOT, YTO
CyYTh JAHHOTO SIBJICHUS JAJIsl HUX - TAMHA! Takux Taiin B "nayke" IIPEJOCTATOYHO.
HX ckpbIBaOT, 0 HUX YMAJTYMBAIOT U CO31AI0T HeJieNble TEOPUU, KOTOPbIe ONMPOBEPraroTCs



IIpuponoii. BceoOlee HemoHMMAaHMe MeXaHU3Ma JJIEKTPHYECTBA NMPHBEIO0 K TOMY, 4YTO H
CyTh APYIrUX fIBJEHHUIl, CBA3AHHBLIX € HUM, OCTalOTcH [Js1 Jrwoaell 3araakamu. K Hum
OTHOCATCA OoJibIIMe M OYeHb BaXkKHble 00JacTHM 3HAHUI: JJIeKTPOMATHMTHBbIE,
3JIeKTPHYeCKHe M MATHUTHBIE M0JIsl, MATHUTHBIE BOJIHBI, PAIMOBOJIHBL...

A BOT B3fIB 32 OCHOBY IIPE/ACTABJICHHYI0 3(DMPHYI0 CTPYKTYpPY, T.e. NOMJIHHHOE
crpoeHue Mwupa, Mbl Bce HeBo3MO:KHble mnporuBopeunsa JIEI'KO ycrpanum, pemum
H3J10KeHHbIe 3aragku u ycranopuM ucrounuk 3JIA u BPEJIUTEJIbCTBA.

O¢up He sBJASIETCH NOJOKUTEJBHBIM WIH OTpHUUATEIbHbIM. COOTBETCTBEHHO, He
MOIyT OBITH TAKOBBIMH M BOJHBI B HéM. OHH BBI3BIBAKOT JIMIIbL IOJOKHTEIbHYI0 HJIH
oTpULaTeJbHYI0 HHTepdepeHuyio. Bo BeeneHHO# He MOKeT CylIeCTBOBATH U aHTUMATEPHUs
(anTHBemecTBO). BaM, ckopee Bcero, HM3BeCTHO, YTO OTPHUUIATEJBHBIMH CYMTAIOTCS
3JIeKTPOHBI, 4 MOJIOKUTEJNbHBIMU - NPOTOHbI. Ecin Bbl BHHUMATEIbHO YHTANH JAHHYIO
CTaTbI0, TO Bam yike He COCTABHT TPy/Ja OTBETUTH HA LeJbIi PsiJl BOPOCOB, HA KOTOPbIE Y
npeAcTaBUTe/Ie HAaykn orBera HeT. M3-3a 3TOro oHM M (u3MKH HepeAKo HAYT Ha
CO3HATEJIBHYIO JI0Kb M IOMJIOr - KaK cjy4ae ¢ djlekTpoHamMu. X BbIIAIOT 3a JABHM:KeHHe
3JeKTPUYECKOr0 TOKA BO MHOTMX Y4yeOHUKaX (Xopoumo - He BO Bcex). OmpeaeneHusi
3JIeKTPUYECTBA B JSHIUKJIONEAUSIX H CJIOBapAX O00bIYHO (ajbcu(UIMPOBAHBI MeHee
3aMeTHO: '"JJIEKTPHYECTBO - COBOKYNHOCTb SIBJI€HH, 00yCJOBJEHHbIX CYLLECTBOBAHHEM,
B3aMMOJeiicTBHEM M [BM:KEHHMEM JJIeKTPUMYeCKMX 3apsaaoB." A Jajgee B KadecTBe
JABUZKYLLEr0Csl 3aps/ia HepeAKO HA3bIBaeTCH 3JIEKTPOH.

Oanako B TOM 3’Ke NPOBOJAHHKE CKOPOCTH 3JIEKTPOHOB O4YeHb Mana. U oHm
¢u3uyecKu He MOTYT BBINOJHATH Te JAeHCTBHS, YTO UM NPUNHUCHLIBAIOT. O0 3TOM y4éHbIe,
(Gu3MKkH MW XMMHMKH 3HAOT [JaBHO, HO NOCTOSAHHO JaryT. K Tomy ke, ompeneneHue
"M0JI0KUTENbHBIN M OTPULATEIbHBIN 3apsa’ cpa3y YBOAUT Bcex JIoAell OT MOHMMAHUS
CcyTH »JJjeKkTpudecTBa. JIo0asi BOJIHA, BKJIOYasi JJIeKTPOH W TPOTOH, He SIBJSIETCH
HOCHUTeJIeM MOJIOKUTETbHOT0 WM OTPULATEILHOTO0 3aps/Aa, a BHI3bIBaeT WM COJeiicTByeT
UHTep(depeHMH, CHHXPOHM3AallUM M TOSBJIEHHMI0O HOBBIX BOJIH. AHTHINPOTOHBI,
AHTHHEHTPOHBI W AHTHJICKTPOHBI (IMO3UTPOHBI), KOTOpPbIe IO HE3HAHHIO CYHTAITCH
AHTHBEIECTBOM, CIIOCOOCTBYIOT HMCYE3HOBECHHMIO NPOTOHOB, HEHTPOHOB M INO3UTPOHOB He
CBOCil AaHTMMATEPHAIBLHOCTBIO, a OTPHUATEJbHOIl uHTepdepeHumeii. UX crpoeHue -
a0COJIIOTHO cXOXee C OCTAJNBHBIMH BoaHamu. IIpm Tex '"HayunsIX'" B3rIAgaxX H
onpeeJieHusIX, YTO CYIIECTBYIOT ceil4ac, NOHSITb MEXAaHH3M JJIEKTPHYecTBa M JIPYIruX
siejieHuii Mukpomupa HEBO3MOKHO! BoabmmuM BpeaoM SIBJISETCS CO3HATEIbHBIM
MaccoBbIii 00MaH M aabcudukanyusa B 00pa3oBaHuM. XO0TSA TAKOH MOAJOT MPENOJHOCUTCS
B KayecTBe HeO0OXOAMMOCTH YNPOCTHTH Y4eOHbIH MaTepuaj. B pe3yiabrare adcoiaoTHOe
00JILIIMHCTBO JIIOJAeH He NpeacTaBIseT HCTHHHOIO IOJIOKEHHMs JeJ B TaK Ha3bIBaeMOM
HayKe M He cTpemutcsl nosnars llpupoay. Bnpouem, nmonodoHoe noso:keHne coxpaHsiercs
Be3Jie yake He O/THO ThIcsyesIeTHe, U B 3TOM BHHHTHD JII0/ieil MPAKTHYeCKH HeJIb35.

MexaHu3M MNOSIBJCHHS JJIEKTPHYECKOr0 TOKA TAKOH ’Ke INPOCTOi, Kak H B
rpaBuTanun. Ho HauanbHasi yacTh 00bAICHEHHUS] MeXaHU3Ma Oy/JeT JaHa 4YyTh MO3Ke, M Ha
To ecTh pe3oH. Iloxg feiicTBHEM BHeIIHEr0o HCTOYHHKA TOKAa B INPOBOAHUK MOAaéTcsA
HMILYJIbC, T.€. CWJIA, IPWIaraeMasi K y3JI0BOi TOUKe. Y3JI0Basi TOYKA - MECTO cOeJUHEHHS 6
3¢upoB. I'1aBHBIA M caMblii MOIIHBIH MMIYJbC BO3HHKAET B Y3J0BOil TOYKe, IJe
3aKaHYMBaeTCsl OJHA cBepxXMaJas BOJHA U HauMHaeTcsl Apyrasa. UMmyJbc cnocodcTByeT
MIHOBEHHOMY PacKaYMBaHHWI0 3(pPMPHOTrO NMpoCTpaHCTBA (MPH CO3JAaHWM HOBOW BOJIHBI) M
YBEJIUYEHUI0 AMIUIUTYABI OJMkaiiiieil BoOJHBI (IPU TOJIOKUTEJbHOM HMHTepdepeHIInn).
HMmnyasce ToTYac nepegaércs coceJHMM BOJHAM M 3(UPHBIM HUTAM BHYTPHU NPOBOJHHKA.
B ném mnosBasiiores 2 ckopoctu. IlepBasi: apeiid 3/1eKTpOHOB, aTOMOB W JpPYrux
CBepXMaJIbIX BOJH. Bropasa: mepegaua wmmyabca. CkopocTs apeiidga  MoxkeT
OTCYTCTBOBaTb, ObITh HHYTOKHOH, He0OJbIIOH WM OTHOCUTEJIHbHO BBICOKOH - B
3aBHCHMMOCTH OT CTpPOeHHMs npeaMeTa M cpeldbl. CKOpoCTh mepegayd MMIYJbca HepeaKo



0JIM3Ka K CKOPOCTH CBeTa.

HMnyabcbl He TOJBKO NepelaloTcsi, HO M BO3HMKAIOT NPH HHTep(pepeHIuHu Hu
co31aHuM J1000if BoJHBI. B mpomecce koje6aHusi eé OCHOBHOM Ppsx AeiicTByeT Ha Bce
cocenHue 3¢gupbl W psAAbl, e Kaxkgoe JeicTBHe ecThb HMIYJbC. CoCTaBJISIOIUMHA
HMITyJIbCa SIBJISIOTCA WM NPOLECChl, NMPOUCXOASIINE B TaKHe MOMEHThI B caMHX 3(upax.
NMmnyabe aeiicTByeT ¢ pa3sHOM CHJION, HO cpa3y IO BCeM LIECTH HANPABJIEHUSIM OT y3JIOBO
Touku. U3 4ero cieayer: MMIyJbc CIOCOOCTBYET U CHHXPOHU3ALMH.

ITox »>nexkTpHyeckHMM 3apsiioM MOApPa3yMeBaeTcsl MMIYJbC H BO3MOXKHOCTH
NPOTOHHBIX, JJIEKTPOHHBIX M NPOYMX CBepPXMAJbIX BOJH TI'€HEPHUPOBATH CBepXMaJble
BOJIHbI. UMIyJIbCBI (T.€. 3apsigbl) He MOTYT NPUTATABATHCA WM OTTATKHBATHCA. UMIyabe
- TOTYOK M HAYAJI0 TeX MJIM MHBIX AelicTBuili. KBaHTOBaHMe 3apsana (T.e. MOJI0KeHHe, Te
3apsj J100ro 00beKTa ABJISAETCH TOJLKO eJbIM YHCJI0M) BIIOJIHE HOHSATHO 110 OTHOLICHHIO
K MMITYJIbCY (OH - OAUH WJIU 00JIbIlIe, HO KPATHO OTHOMY), O/ITHAKO He TOYHO. Beab ummnyabe
AelcTBYeT ¢ Pa3HO# CHJION, HO cpa3y Mo BceM LIeCTH HANIPABJIEHUSIM OT y3JI0BOil Toukd. OH
pa30uBaeTc Ha cocraBjsomue. B HéM ecTh r1aBHOe HampaBJieHHe W BTOPOCTeNeHHbIe.
HMnyabc noBbIIAeT WIM NMOHUKAET AMILUINTYAY BOJIH, CIIOCOOCTBYEeT MHTep(epeHnun u
apeiidy 3J/eKTPOHOB U ATOMOB, BJIUSIET HA CUJIbI HATSKEHUS] U CHHXPOHU3ALMH. ..

ITociie mosry4yeHnsi MMITYJIbCA OT BHEIIHEr0 HCTOYHHKA Y 3JIEKTPOHOB MOBBIIIACTCS
ammutyaa. Tyt ke mnepenaércss umny/bc gajnee. Iloka y HeldTPOHOB U NPOTOHOB
(0mKkalIIMX K MCTOYHUKY TOKA) TOJbLKO HIET NOBbILIEHHE AMILUIUTYABI, Y 60JIbIIOT0 U yKe
BBICTPOCHHOI'0 Ppsiia 3JEeKTPOHOB aMILUINTYAA AOCTHraeT MakcuMyMma. Beab 3JIeKTpOHBI
BCeraa MeHblie (HepeaKo BO MHOI0 pa3) HEMTPOHHBIX U MPOTOHHBIX BOJIH. Ciie10BaTesILHO,
AMILIMTYAY 3JEeKTPOHHOH BOJHBI IOCPEACTBOM HMMIIYJbCa W MHTepdepeHUHH IMOBBLICHTH
Jerie W mpome, Kak ¥ NMOHM3UTh. Ilo3ToMy B OOBIYHBIX YCJIOBHSIX IOA JeiiCTBHEM
BHEIIHET0 WCTOYHHMKA B TMPOBOJHMKE CHadaja ObICTpedl TMOBBIACTCS AMINIMTYIA
JJIEKTPOHA, KOTOPBI cuMTaeTcsl 3apsiAoM co 3HakoM ''munyc". OH mnogaér
JOMOJTHUTEIbHbIEe HMIYJIbChl U TeHEPUPYET HOBbIe CBEpXMaJble BOJHBI, B TOM YMcJe A5
COCETHUX NMPOTOHOB H HEWTPOHOB. A TOJBbKO NOTOM [0 COOTBETCTBYIOIICH aMILIHTYAbI
3JIEKTPOHA BO3pPACTaeT AMILIMTYAAQ NPOTOHHOW u HeliTpoHHoii BoaH. Kak pa3 u3-3a
pa3MepoB 3J1eKTPOHOB, UX 00JbLIIEr0 KOJMYecTBA (YeM HeHTPOHOB M MPOTOHOB) W cJ1a0oi
CBSI3M C A/IPOM aTOMAa MMEHHO OHHU CO3[AI0T LENOYKH JJIs Nepeaayu MMNyJabcoB. B tanHom
HAINIPABJICHUM B NMPOBOAHUKe M OyAeT CIOBHO Te4Yb TOK - Kak Obl OT MMHYCa K ILIIOCY.
Be3yc/i0BHO, 1 HEHTPOHBI, M NPOTOHbI YYACTBYIOT B CO3JaHUH LENMOYECK H CHHXPOHH3ALMH.
XO0TH CHHXPOHU3ALMIO YJIEKTPOHOB MO YKA3aHHBIM NMPHYMHAM NMPOBECTH ropasiao Jjerde u
ObIcTpeii (0co6eHHO B nepBble MrHOBeHNs). Ho Heo0xoanMo MoHATH cienyomee.

IlepenBurarommuecsi B KocMoce cBeToBble M MOJ00HBbIE BOJHBI 00/121aI0T COBCEM
He0oabmOoNH amMnanTyaoii. OnHako oHa BejJuka y aToMoB CoJIHIIA U BOJIH, HAXOASIIMXCS
no6m3ocTu ¢ HUM. boabmasa amminTyaa y atomoB 3emiin U mogo0HBIX 00bekTOB. Ho yike
HA CPABHHUTEJBHO He0OJIBIIOM PACCTOSHHM OT JI000r0 KOCMHYECKOro Tela y Beex
HCXOASAIIUMX BOJH AaMIUIMTyJa OBbICTPO YMeHbIIAeTCsl - /I0Ka3aHO Ha OCHOBe
MHOTOYHCJEHHbIX u3MepeHMii Temmnepatyp. Taxkum o6pa3oM, 3(pupHOe NPOCTPAHCTBO
CBOCI0 CBEPXYNPYrocTbl0 He aomyckaer B KocMoce mosiBJIeHHST Y OAMHOYHBIX BOJIH
O0osibmioil ammuutyabl. 1 OHHM, mepegBUrasicb ¢ OrPOMHOIl CKOPOCTBHIO, He BbI3BIBAKOT
ycTan0cTh 3(PMPHOT0 MaTepHaJa.

3agymaiitecs: IloyeMy HeT HeNMOABHKHBIX KOCMHYECKMX Tel, W Bce OHH
nepeaBUTalTCcA TOJLKO ¢ OTPOMHOI ckopocThio? Ecian Bol He MOHSJIM, TO OTBET MOJYYHTE
B Jpyroii riase. Becesennasi coznana CeepxPa3zymom, u B Heii npenycMoTpeHo Bcé, HCXoas
U3 TOr0 cBepxMaTepHala, H3 KOTOporo co3gaH 3¢pup! Mekay cBepXynpyrocrsio,
CBEPX3JACTHYHOCTHIO U HATSIZKeHHeM 3(¢Hpa cymecTByeT HeKHil 0ajJaHC, KAk ONTHMAJTbHOE
COOTHOIIIEHHe, T.e. TO COCTOsSIHHME 3(upa, B KOTOPOM OH HaxoauTca B mokoe. Ilo mepe
NpeBbIIIEeHUs 3TOH BeJMYUHBI CHIbI HATSKeHUA pacTyT. U yem (ojible aMILUINTYAa, TeM



MOIIHeH yka3aHHbIe CHIIBbL. JIJIsi cHuibl HaTs:KeHUs 3¢upa cymecTByeT nopor. Ero Heiabss
NpeBbIIATH JJINTeIbLHOe Bpems. Kak n1ymaere, 4TO MPOMCXOAUT NPU HAPYLIEHUH ?

Besikue 00beKThbI, HMeONIHe MOCTOSHHBIE pa3Mepbl H (OPMBI, HMEIOT KECTKYIO
cTpykTypy. Ilo3TOMy cHiIbl HATSIKeHHMs1 (MPHUTSKEHHUS]) U CHHXPOHM3AIMH B HHUX 00JIbIIe
(mopoii 3nauntenbHo). Kak pa3 2 yka3aHHble CHJIbI CHOCOOCTBYKT TOMY, YTO HMILYJIbC
HeMoCpe/ICTBEHHO caM U 4epe3 HHTepdepeHUHI0 padoTaeT onpeaeaéHHBIM 00pa3oM.
Teuyenne ToOka - He TOJBKO TMepeJadya HMIYJbCa, HO M BbICTPaWBaHWE CHJIAMU
CHUHXPOHHU3AllUM LEeN0YeK, N0 KOTOPbIM OH mnepenaércsi. B HMX moj JelicTBHEM CHJI
CHHXPOHU3ALMH, MHTepQEepPeHUHH W HATHKCHHS OKAa3bIBaIOTCH JJIEKTPOHBI, ATOMbI H
HOBBIe cBepxMaJible BOJaHBI. IlocienHne renepupyoTcs Kak BHEIIHAM HCTOYHHUKOM, TaK H
JIEKTPOHAMH, M aTOMaMU. Y HHX @OJ JAeHCTBHEM HMIYJbCOB H MHTep(depeHuuniH
NMOBBIIACTCH AMILUIATYAA, 0 Y¢M CBHACTEIbCTBYET HArPpeBaHHe NPOBOAHMKA. BakHeiimee
3HaYeHUe s CO3JaHUS TAKHX IeNoYeKk HMeeT CTpPOeHHe MaTepuaja - 0CO0eHHO
KpHUCTAIHYecKass CcTPyKTypa (pemérka). iIMeHHO OHa, MOCKOJBKY eé (opMa momodHa
CTPOEHUI0 JI(PUPHOH OCHOBBI, YTO Jiy4ullle CHOCOOCTBYeT CcHHXpoHmM3auuu. Jlist 0OoJiee
JAeTaqbHOro o0bsAcHeHMs BaM Heo0xoamMo cHavyaja pa3o0paTbes ¢ PAAOM OMIMOOK M
HeJIeNoCTel, CylecTBYIOIIUX B HAYYHBIX AUCHUILIHHAX.

Bor '"¢yHpamenTanbHble'" mnoJioxkeHuss B ''Hayke', ¢(uzMke HW acTPOHOMMH.
"JJIeKTPOMArHUTHOE 110JIe BKJIIOYAET B €e0sl 3JIeKTPUYecKOe U MATHUTHOE MO0JIsA. JTH I0JIA
- oco0ObIil BUA MaTepun. PagnoBosiHa npeacrapisieT co00i Kosie0aHue 3JIeKTPOMATHUTHOTO
noad." Ho pagnmoBoanbl pacnpocrpansiorces 1 B Kocmoce - cB000/1HO, HenpepbIBHO M BO
Bcex HampasJieHHAX. ClleoBaTeJbHO, €CIH HCXOAMTh W3 JAaHHBIX II0JIOKeHHUH, Be3le
cylecTByeT MaTepus U HeT HMKaKoro Bakyyma. Mnauye B Kocmoce He 0b1710 ObI paguoBOJIH,
NMOCKOJIbKY OHH, M0 CJOBaM CaAMMX Y4EéHBIX W (PM3HUKOB, ecTh ''KoJie0aHus oco0oro Buaa
Matepun". A BakyyM (IIyCTOTa) K0J1e0aThcsl He MoskeT. Tak KakuM J0/I5KHO ObITh CTPOEHUe
"ocoboro Buga Mmatepuu'', ecjii BOJHBI - €€ konedanus? OTBeT eTUHCTBEHHbIN: "'0c000T0
BUAa" cpeaa cBepxXynpyra u afcoiTHO oaHooOpa3Ha! JIpyryio CcTpyKTypy, Kpome
npeacrasiaeHHoil Bam, npenio:xkuts HeBo3MOxkHO! [lopa3mbinuisiite, u Bol yoenurecs!

Beszne Bbl Mmo:kere npoyects "PpyHagamenTaibHble" nosoxeHus: ''IlepeMeHHbIH TOK
B Poccun u gpyrux crpanax EBponbl 50 pa3 B cekyHAY MMeeT MOJIOKUTEIbHOE 3HAYeHUeE, a
50 pa3 - orpunareasHoe (B CIIA u Kanage 60 pa3)". PaccMoTpuM AaHHYI0 OIMOKY Ha
npuMepe paguoBoJiH. OHHM CO3JaI0TCA KAaK pa3 MepeMeHHbIM TOKOM. JlIsi MX reHepanuu
HCIOJIb3YeTCsl OTKPBITHINA KoJie0aTeJbHbIII KOHTYp (Ipyroe Ha3paHue - BuOpartop). B ero
poau BbIcTynaeT aHTeHHa. Kak M3BeCTHO, pagHOBOJIHBI He TOJbKO MMEIOT COBepIIEHHO
OJMHAKOBYIO CTPYKTYPY, HO H CO3AI0TCA OJHMMH M TeMH e CBepXMaJabIMH BoJHaMu. Bo
BCeX SIBJECHUSX TaK Ha3bIBaeMOi M0JI0KUTEJIbLHOCTH HJIH OTPULATEILHOCTH NPOCTO HeT. OO
3TOM K€ CBHETEJIbCTBYET H OMHAKOBOCTh KOHTYpPa (ppOHTA BCAKOI pagHOBOJIHBI.

JIrobasi paguoBosHA c034aéTcs aHTeHHOW (0e3 y4éTa OCTAJBHBIX TEXHHYECKUX
COCTaBJSIIOIINX), PPOHTOM JBHKYIIHMXCS CBEPXMAJBIX BOJIH M ero KOHTypoM. PacemoTpum
nosiBjeHue paguoBoJHbl. E€ nBM:KeHUe MpsAMoOJIMHeiiHO (32 peAKUM HcKiI0YeHneM). Koraa
oT BUOpaTopa OTXOIMT NepBasi cBepxXMaJias BOJHA, TO cieayomas (oHa ke Ounxaiiias no
JABU/KEHHMIO) OTIPAaBJsIeTCs ¢ He0OJBbIIMM OINO3JAHHEM, HO MNPAKTHYECKH BIPHUTBHIK ¢
nepBoil. Mexxay HUMM BO3HUKAaeT OOKOBOIl (HM30BOM WJIM BepxoBoii) ummyjbc. OH
ycuJIuBaeTcs cielyloleil BOTHON - 0mkaiiieid Ko BTOpPOH BoJIHe (MJIM TpeThel Mo c4éTy
OT MepBoii), a 3aTeM - 4eTBEPTOI, NATOM... U 1a/ee Mo TakoMy Ke CIIeHAPHIO 10 KOHTYPHOM
nenouke. IosiBisiercss KOHTYP (PPOHTA PAAUOBOJIHBI. B HEM 3a CUET MOCTOAHHBIX OOKOBBIX
(HM30BBIX MJIM BEpPXOBBIX) HMIIYJIbCOB, MHTep(epeHUUiI U CHHXPOHU3ALUM BO3HHMKAET
CTPYKTYpPa M3 CBEPXMAJBIX BOJH ¢ 0ojiee MOIIHBIMM UMIyJbcamMu W ammummrtyaamu. Ilo
cyTd, Mbl uMeeM npuHuun [oiirenca-®penenss B AeiictBuu. Takum o00pa3oM, KOHTYP
(poHTa pagMoOBOJIHBI C€O34a¢éTC BHE AHTEHHbI BceM (POHTOM CBepPXMajbIX BOJH
NnocjaeI0BaTeIbHO B Kaxaoe MrHoBeHue. KoHTyp He mepeaBuraercsi camMocCTOSITeJbHOM



JIMHHei, a MMEHHO C03/1aéTcsl B €€ BCSIKOH TouKe. XOTsI BO3HUKAET WJLTIO3HSA NepeiBHKeHHsI
KOHTYpa (pu3dnueckoil KpUBOIi JIMHUEH, YeM OH 10 BUAY M CTPYKTYPOi peajibHO sIBJIsIeTCH.
OaHo U3 yc/10BMil cO37aHUsI KOHTYpa - cBepXMaJible BOJIHBI, HCXOsiliMe OT BUOpaTopa He
€/IMHBIM, 2 UMEHHO 0CJIe/10BATEIbHBIM (MHOTOCTYNIeHYATHIM) ()POHTOM.

Her cmpblIciia u31aratbe NPaKTHYECKYI0 YACTh PAJIHOCBSI3HM, NOCKOJIBKY OHA H3y4eHa
xopowo. Ilepex Bamu 37ech M jgajee TOJBKO TO, 0 4éM Y4uéHble, PU3UKM U JApyrue
CTIeNMAJINCTHI MOHATHS He HMEIOT.

OnHuM M3 TaKUX OMMOOYHO IIpelCTABJIIeMbIX SIBJICHMH sIBJsieTC CHUH (0T
AHIVIMIICKOr0 CJIOBA Spin - Bpamarbces), r/1e ONATh BUAUMOCTD BbIIAETCHA 32 peaibHOCTb.
Tem OoJiee, YTO B JaHHOM cJy4ae Y4€éHble M (PM3MKH BBICKA3AJIH JHIIL NMPEANO0JI0KeHHe.
DJIEKTPOH He BpallaeTcs HU BOKPYT f/Ipa, HH BOKPYT CBOeH OcH. Y Hero, Kak U 'y NpoTOHA,
U JPYIruMX CBepXMAaJbIX NAKEeTHbIX BOJH (T.e. B HUX CaMHX) B mpouecce KoJieOaHus
co3naroTcs 00siee KOPOTKHeE BOJIHBI. MU ABJISIIOTCA MAarHUTHbIE BOJHBI U npoune. UMeHHO
OHHU NOPOKIAIT WIIIO3HI0 BpalleHHs1 0oslee JIMHHBIX BOJH (MX CO3Aal0mInX). A uaest 00
OTCYTCTBHM MAaccChl Y 2JIeMeHTa, 00JIaialoliero pasMepamMu (Aasxke caMbIMH MaJIbIMH), €CTh
oyepeaHasi Hejenoctb. Besikuit asiemenT UMEET maccy. E€ ocHoBoit siBasirorest 3¢gupsl. B
npoiecce reHepanuy HeHTPOHAMM, MPOTOHAMM M JJIEKTPOHAMHU 0oJjiee MeJKUX (YeM OHHU)
BOJIH IOCJIeJHUE MOTYT NOSIBJISATHCS J0JIT0 € ONpeAe ¢ HHOI 3aKOHOMEPHOCTHIO: 110 YACOBOM
cTpeike W NporuB Heé. M BO3HMKaeT BHAMMOCTb BPAILEHHMs] 3JEeKTPOHOB U aTOMOB B
KOHKPETHYIO CTOPOHY.

CoOBOKYNHOCTH HMITYJIBCOB M IBMKEHUI MATHUTHBIX U MOJTO0HBIX HM BOJH CO31AI0T
3JleKTpHYecKHe W MarHuTHble moJsi. OJHAKO OHM MOSIBUThCS 0e€3 CHJI CHHXPOHU3ALMM,
uHTeppepeHunid W HATKeHHs (MPUTsKeHHs) He Moryr. O06a mous - "ocoOblii BUI
matepun". CiienoBaTe1bHO, MATHUTHBIE BOJTHBI (KaK U (OTOHBI, U POYHe) MaTepHATbHBI.
JTOT BBIBOA = peajbHOCTb + JIOTMKAa, T.e. TO, YTO B Ka4decTBe IJABHOI0 KPHUTepHsi
HCTUHHOCTH Y4YéHble, (U3MKH U ACTPOHOMBI CUHUTATH (PaKTHYECKH OTKA3bIBAIOTCH. XOTH
OHU XOpPOLIO 3HAKT, YTO MATHHUTHOEe TMOJe MATepPHAJIbHO M TEeCHO B3aMMOCBSI3aHO C
3JieKTpuYecKkuM. bosee Toro, HanmpaBJIeHHOCTDh MOJiel (TOYHeH, UX OCHOBHBIX BEKTOPOB)
neprneHANKyJIsIpHa Apyr Kk aApyry. W3 yero cieayer: ecTb, 10 MeHbIeH Mepe, MAarHUTHbIE
BoJHbI. Ho Kakue BOJIHBI €03JaI0T JJeKTpPHUYecKOe TIoJie, T.e. TaKKe HCXOAAT OT
3JIEKTPOHOB, IPOTOHOB U HEMTPOHOB? A OHM ecTh. X pa3Mep MeHbIIe 3JIEKTPOHA.

Bo3moxno, umu siBasiloress ¢oronpl. C HMMHM cBsSi3aHA Macca HeJlenocTeid M
HEBO3MOKHBIX POTUBOpeynii. B nelicTBUTEIBLHOCTH (DOTOH - cCBepXMaJiasi BOJIHA, 4 KBAHT -
ero ummyJbsc. Ho yro Mbl uMeeM B ""Hayke"? Y (pOTOHOB AK00BI HET HU MaccChl, HU 3apsia.
B T0 ke BpeMs yTBep:KIaeTcs, YTO OHM BXOJST B COCTAB 3JIEKTPOMATHHTHOIO MOJSA W
CBETOBOH BOJIHBI, T.e. SIBJAIOTCA ''0co0bIiM BuaoM matepuu''. Kak matepusi MoKeT He
uMeTb Macchl? B mogo0Holl mnucaHUWHe - MOJIHOE OTCYTCcTBHe JIOTHKH! OIHOBpEeMEHHO
3asiBJISIETCS, YTO (POTOHBI CO3JAIOTCH JUIIbL NPH SIEPHBIX M MOJOOHBIX peaKknusX. A psig
Y4YéHBIX cyuTaeT (POTOHBI elé M NOPOXKICHHEM JIEKTPOHOB. B menom, 00JbIIMHCTBO
"Hay4yHBIX'" MOJ0KeHUiT 0 (POTOHE HUYEr0 PA3yMHOI'0 HE COIepP:KAaT.

IToka co Bceii onpeneIEHHOCTBIO HeJIb3Sl CKA3aTh: MATHUTHBIC BOJIHBI U (DOTOHBI -
O/IHO M TO Ke HJIU 2 pa3Hble cCBepXMaJible BOJIHbI. KoCBeHHBIM MOATBep KIeHneM MeHbIIero
pa3Mepa MArHUTHBIX BOJIH CJIY:KHT 0ojiee CJI05KHOe IKPAHHPOBAHHE OT HMX, YeM OT
3JIEKTPUYECKOro moJs. O0 3ToM ke CBUAETEIbCTBYET H CJIOKHOCTH MX 00Hapy:keHus. Ecthb
U Takoil BapHaHT, KaK B cJy4ae CO CBETOBBIMH BOJHAMH (OHH coJepxkaT B ce0e makeT
cBepxMaJibIX BoJH). Toraa yactbio goToHoB (00/1€€ KOPOTKUMM BOJTHAMM B HUX) SABJISAIOTCS
MATHUTHbIE BOJIHBI, KOTOPbIe MOI'YT FeHEPUPOBAaThCs elié U NPOTOHAMH, H 3JIEKTPOHAMHU.

YBbI, HeKOTOpbIC SIBJIEHUSl, YTO OTHOCATCH K /eiCTBHSIM CBEePXMAJBIX BOJIH
MeHbIIe JJIEKTPOHA, NMOKAa CJI0KHO O0bACHUTHL To4HO. IIpolieMa M B rUNOTeTHYECKHX
3HAHUAX YYEHBIX 0 MUKPOMHPE, H B 00JILIIIOM KOJIMYeCTBE HEBO3MOKHBIX MPOTHUBOPEYHii U
HeJlemocTell B /[JaHHOW o0jacTH. JTO BHOJHe OOBSICHMMO: OTCYTCTBHME HAY4YHOIO



MHPOBO33peHHs] He AaéT BO3MOXKHOCTH CO3JaBaTh 37eCh HMYero, Kpome THIOTe3 Bpoje
JOKTpHH JiiHmTeliHa 1 MakcBeJ1a. A cyliecTBOBaHHe B HayKe TeOPHU OTHOCUTEIbHOCTH
HA CTOJIeTHE OTOPOCHJIO Pa3BUTHE HAYYHOH MBICJIH U He MO3BOJIMIIO YeJI0BeYeCTBY BEPHYTh
cebe OI'POMHBIE nennoctu, yrpayeHHble B APEeBHOCTH.

IMono:xeHue OCHOKHAETCH €€ TeM, 4YTO y4éHble, QU3UKH M ACTPOHOMBI (KAK U
MHOTHMe Apyrue) (pakTHUecKH He MOHHUMAIOT CYTH HAYKHM M HAyYHBIX ONpeaeseHMId.
CyumecTBoBaHUe JKHBBIX M MOIIEHHUYECKHUX ONpeaeJeHUl OHH ONPaBIbIBAIOT He TOJIbKO
""He00X0AMMOCTHI0 YIIPOCTUTh MaTepuaa' HO M HMCTOPUYECKMMM TPaJULUSIMU - KaK B
cly4ae ¢ HANPABJICHHEM JABHKCHHUSI YJICKTPHYECKOro Toka. OHO cynTaercs OT INIIOCA K
MHHYCY. X0Tsl 324aCTYI0 ObIBaeT HA000POT, a B 3JIeKTPOJUTAX MPONUCXOAUT OJHOBPEMEHHOE
ABU/KEHHME: aHMOHOB (Kak Obl OTPHLIATEJBHO 3aPSKEHHBIX MOHOB) - K OAHOMY IOJIOCY, a
KaTHOHOB (KaK Obl MOJIOKUTEJbHO 3apsiZKEHHbIX MOHOB) - K Apyromy. Jljisi Hay4yHbIX H
IOPUANYECKUX ompenejeHuil Joxkb u gaxke HerouHoctu HEJOINYCTHUMBI! Ounn
BJI04alT B cedsi B OBA3BATEJIBHOM mnopsiake: NHOJHYI0 W TOYHYI0 SICHOCTH H
coBepuieHHYI0 1ocToBepHOCTh! B HuXx HEJIB3S1 nonyckaTs npoTHBOpeyYns ¢ peajlbHOCTHIO
U JIOTUKOM, YTO MPONCXOIMT ceiiyac MaccoBO M MOCTOSIHHO!

Bce cBepxmagable BOJHBI, BKJIOYAs MATHUTHble W 0ojiee MeJIKHe, 00J1agaioT
JHEPreTHYeCKUM 3apsiioM, T.e. CBOWCTBOM co3aaBaTh uMIyJbc. Kamxapli ummyJbc
croco0cTByeT TOl WM HMHOW HHTepdepeHUMH, HO He BCerja TIeHepupyeT HOBYIO
CBepXMaJIyI0 BoJIHY. Bosee TOro, 3JileKTPOH U aTOM CO3JaHHBIMM UMH (ellé MeHbIIUMH B
pa3Mepax, 4YeM OHHM) CBepPXMAaJbIMH BOJHAMHM HepeIKO BBI3BIBAIOT OTPHIATEIbHYIO
HHTep(epeHHI0 Y BOJH, HCXOAAILIMX OT COCEJHHMX ATOMOB H JJICKTPOHOB, a TaKiKe
YMEHBIIAIOT aMILIMTYAy TeX U IPYTrHuXx.

B MarHMTHBIX fIBJICHUAIX pa30epéMcsl Ha MpUMepe 3JIeKTPOMATHATA H MOCTOSIHHOT O
MarauTta. OT4ero 2 NpoBOJHNKA ¢ TeYeHHEM TOKA B OJJHOM HaNpaBJeHUH NPUTATHBAIOTCH,
a € TeYeHHEM TOKa B IMPOTUBOIIOJIO0KHBIX HAaNPaBJCHUSX OTTAJIKHBAIOTCHA? l'[o'lemy
NMOCTOSIHHbIE MATHUTHI OHOMMEHHBIMHU TOJIOCAMH OTTAJIKHMBAIOTCHA, 2 Pa3HOMMEHHBIMH
NPUTSATHBAIOTCA? JTO peaJbHO MPOCThbIe BONPOCHI (KAK M OTBeTHI HA HHMX), HO He sl
Y4€HbIX, (u3uKoB U XUMUKOB! OHH OTBETHMTH HA HHMX He MOIYT, KAK M Ha MHOKECTBO
ApPYTUX - W3-3a OTCYTCTBUSL y 4esoBeuecTBa Hayk! Hecomuenno, orBerbl JIOJI’KHbBI
onupatbes TOJIBKO na matepuaibHyo ((pU3N4YeCKYI0) OCHOBY!

He Oyny moapo0Ho mnepecka3biBaTh 00LIeH3BeCTHbIe (PaKThl, a JMIIb BKpaTLe
OCTAHOBJIIOCHh HA HHMX. MarHuTbl M NPOBOAHMKH IO CTPOEHHIO NPEACTABJISIOT €000
JKECTKHe KpHCTAJUIMYEeCKMe CTPYKTypbl. Takasd koHurypanusa aTtoMOoB HW HX
COCTABJISIIOIIUX CJIYKUT OCHOBOI NMOSIBJICHHMS] MATHUTHOIO W 3JIeKTpH4Yeckoro moJieil. Ilo
OTHOLIECHHUIO K NPOBOJHHMKY €r0 MATHHMTHOE I0JIe¢ CBOMM BEKTOPOM NEPHNEHIUKYJSIPHO H
cjoBHO Bpamaercs. Xors HUKAKOI'O Bpamenus: moss HeT. B 1eificTBUTEJHHOCTH NMOTOK
MATHUTHBIX BOJIH MOSABJISAETCS MOCTeI0BAaTeIbHO BOKPYT NPOBOIHUKA IMMOCTOSTHHO B OJHY H
Ty ’Ke CTOPOHY. JTO CBSI3aHO C UX CO3JaHHEM B YNIOMSIHYTOH 3aKOHOMEPHOCTH: N0 YaCOBOi
CTpeJIKe M IPOTHB Heé, YTO onpeAe/sieTcss KaK pa3 KOHKPETHOM KECTKOM CTPYKTYpOil.

Boinyxnen moBToputh: Il Jydinero MOHMMaHMS NPOMCXOASIEr0 B MOAOOHBIX
catyanusix B Mukpomupe HAJIO npeicraBisTh peaibHOCTh H pacemaTpuBath KAXKIBINA
MUTI JelcTBUS, a He o0pamaTbes K Gopmyaam! Koraa 2 npoBoaHUKa ¢ Te4eHUEM TOKA B
OJHY CTOPOHY HAXOAATCS PAMOM, TO Y HAC MMeeTCs 2 MATHUTHBIX TOJISI ¢ OTHOM M TOil Ke
3aKOHOMEPHOCTBI0O B IIOCJIEAOBATEIbHOCTH MOSIBJIEHHS] MATHHUTHBIX BOJH (XOMYCTHM, IO
yacoBoii crpeike). Ka3zajnoch Obl, COBEPIIEHHO OJUHAKOBBIE BOJIHbI, U J0/:KHBI BOBHUKATH
MOJI0KUTEbHbIe HHTepdepenuun. Ho BOIHBI K NPOBOAHUKAM IBHKYTCS HABCTpedy ApPYr
apyry. 1 nBH:KYTCS OHM MHOTOCTYNEeHYAThIM (PPOHTOM IIOCJIEA0OBATEIBHO O/IHA 32 APYTIoOW,
HCXO/AS M3 OJHOT0 W JPYroro MpoOBOJHHKA MO 4YacOBOil cTpeinke! B Mur Bcrpeum BoJH Yy
KAXKI0ii U3 HUX BCJIEACTBHE KPATKOCPOUHOI 3aJep:KKH BO3HUKAET elé 00K0BOil (HU30BOI
WJIM BepPX0BOii) NMMYJILC CO CTOPOHBI MOCJeAylollel Oam:Kaiimieil BOJHbI, KOTOpas JEeTHT



c3aaum BHPUTBIK. C TOW M JpPyro CTOPOHBI BCTPEYAIOTCH BOJIHBI, HAXOASIMeCS B
HIEHTHYHOM MOJO0KEHUH, ¢ COBEPIIEHHO OAUHAKOBBIM HUMIYJbcoM (ckaxkem, CIIPABA).
OnHako 1A BCSKOW BCTpe4HOl BOJIHBI OH siBjasiercs umnyJabcom JIEBBIM, T.e. ¢
NPOTHBONOJ0KHOI cTOpoHbI! Bo3umkaer wmrHoBeHnnlii I[IEPEKOC wu Hapymenue
CHUHXPOHU3aluM 3(QUPHOIi CTPYKTYpbl B /JAaHHOH MNPOCTPAHCTBeHHOH Touke! Bmecrto
NMOJI0KUTEJLHON UHTep(depeHUH - oTpUNaTeabHasi. I NPOBOAHUKH OTTAIKMBAIOTCS.

CoBceM wWHasg CcUTyanusi ¢ JABYMSA TIPOBOAHHKAMH ¢ Te4YeHHEM TOKa B
NPOTUBOIOJIOKHbIE CTOPOHbI. Y BOJIH NEPBOr0 NPOBOAHMKA OOKOBOIl (HHU30BOH MJIH
BEPXOBOii) HMILYJIbC - NIPaBblil, 2 Y BOJH BTOPOro, COOTBETCTBEHHO, JeBblil. OAHAKO AJs
BCTPEYHBIX BOJH CTOPOHBI 0OKOBBIX MMIYJbCOB COBNAAAIOT MOJHOCTHIO. 31ech BCTpeda
MATHMTHBIX BOJH, BCe HMMIYJbChI W 3(HPHOE NPOCTPAHCTBO a0COJIOTHO CHHXPOHHBI.
Bo3HukaeT m0J105kMTE/IbHASA HHTepdepeHUsi, U TPOBOAHMKH NPUTATUBAKOTCS.

I'maBHoe OTJIMYHE MPOBOAHMKA OT NMOCTOSTHHOIO (WJIHM I0JIOCOBOI0) MarHuTa He
TOJBKO B HAJIMYUH y MIEPBOr0 3JeKTPHYECKOT0 MOJIsI, HO M B HANPABJEHHOCTH MATHUTHBIX
BOJIH. OHa y NPOBOAHHKA NMONEPEK, 2 B NMOCTOSTHHOM MAarHuTe - BI0Jb. Kak oueBuaHo,
CWJIAMM HATS)KeHUsl, WHTep(epeHIMH M CHHXPOHHM3AIUHM 1eNOYKH MATHUTHBIX BOJH
BMecTe ¢ JJIeKTPOHAMM W aTOMaMM BBICTPAMBAKOTCH BAOJbL Bcero 00bEMa MPOBOJHHUKA.
Eciu B npoBogHMKe Npu mojaye TOKA CHayajJa HA0MPalT MAKCUMAJIbHYH aAMILIMTYLY
3JIEKTPOHBI, a4 TOJbKO IOTOM NPOTOHbI U ATOMbI, TO B MAarHUTE Te4YeHUS JIEKTPUYECKOI0
ToKa HeT. BMecTO Hero - TedeHHe MArHUTHOTO TOKa. CHTyanusi MOCTOSIHHA M CTa0WJIbHA.
Eé crabmiabHOCTh (M KOH(MUIypanuioo, M aMIUINTYAYy) o0ecrne4yMBalOT, NMpekae Bcero M
IJIaBHBIM 00pa3oM, HEATPOHBI W TPOTOHBI, T.e. siApa aromoB. Ilo3ToOMy TeueHue
MATHUTHBIX BOJH BHYTPH MAarHuTa MAET OT I0KHOr0 mnoJioca (YyCJOBHOrO ILIIOCA) K
ceBepHOMY (YCJIOBHOMY MHHYCY). JTa HaNpaBJIeHHOCTh CcO3J4aéTcsi B mpolecce
NMPOM3BOACTBA MATHMTOB Min uHorAa B Ilpupopne.

Ho nouemy oT 0oJiblIeii YacTH MOJIOCOBOT0 MArHHUTA NMPAKTHYECKH HET BOJIH, 2 B
OCHOBHO# Macce OHM MOSIBJSIIOTCA B ero nmoJiocax? JleiicTBUTe1bHO, Y TI060r0 MOCTOSHHOTO
MarHuTa uMeeTcsl 3HAYNTeNbHAsl HeliTPaJdbHAasl 30HA, 0TKY/1a MATHUTHbIE BOJIHBI IOYTH He
ucxoadaT. OJHAKO MBI y:Ke pa3o0pajuch ¢ AByMs NPOBOJHUKAMHU C TeYeHHEM TOKA B OJHY
CTOPOHY. AHAJIOTUYHAA CUTyalHMs ¢ HeNOYKAMU MATHUTHBIX BOJIH. XOTHl TAKHX LENOYeK
MHOI0, HO BCe OHH C Te4eHHEeM MATrHUTHBIX BOJH B OAHY cTOpoHy. Ilo3TOoOmMy BHyTpHM
MarHuTa OCHOBHAsl Macca MATHUTHBIX BOJIH (OTLIENEHLEB, KOTOpble OTOLLIM OT
reHepaJbHOM JMHNH) OJHOW LEeNMOYKHU TaCUTCS OTPULATEIbHON UHTepdepeHInel 0T TaAKUX
’ke BOJIH (OTKJIOHMBIIMXCHA OT eJUHCTBEHHO BEPHOro Kypca) Apyroi memodyku. Ocrarrcs
Te, YTO BXOAAT B LENMOYKH OT I0KHOI'0 MOJI0CA K CEBEPHOMY, M Te, KOTOpbIe HAXOAATCA HA
MOBEPXHOCTH MArHUTa (HO TOJBKO HA ero BHEIIHUX CTOPOHAX). Tak B HEM M BO3HUKAaET
HellTpaJbHas 30HA.

IHostokeHHne, KoOrga MArHMTHBIC BOJHBI NOSIBJISIOTCH IMOCJHEI0BATEIBHO W
MOCTOSIHHO B OJHY U Ty 3Ke CTOPOHY, TUIIMYHO M I MOJ0COBOro Maruuta. OaHako mx
HANPaBJIeHHOCTb - BA0Jb MATHUTA (He3aBUCHMO OT ero ¢opmsei). Ho sicHocTh B cuTyanuu
CKpbIBaeTcs AelicTBUAMH, U3/105KEHHBIMU 4yTh paHee. CjiefoBaTeIbHO, BOJIHbI, HCXOSIIIHE
OT OJJTHOMMEHHBIX MOJIIOCOB MOCTOSSIHHBIX MATHUTOB, HE MOT'YT BCTYIIMTh B IOJIOKMTEJIbHY IO
HHTep(epeHINI0 H3-32 MITHOBEHHOI0 IepeKoca M HAPYLUeHUS! CHHXPOHM3auuH. Y HHX
BO3HHUKaeT oTpUuaTeJbHas HMHTepdepeHuus. U mosroca oTTaikuBalTca. A BOT Y BOJH
Pa3HOUMEHHBIX IOJIIOCOB BCE HA00OPOT, U OHU NMPHUTIATHBAIOTCS.

Tak Ha3bIBaeMble CHJIOBbIe MATHUTHBIE JIUHUH, KOTOPbIE MOCPEACTBOM KeJIe3HbIX
ONMWIOK TaK JIO0AIT eMOHCTPUPOBATH, JaI0T OIMO0YHOe MOHMMaHue. OHM - pe3yJbTaT
B3aMMO/eiCTBUSI MArHMUTHBIX BOJH M MeTayia. JKeje3Hble ONMMIKH (He MATHHMTHBbIE
JIMHUM!) OKA3bIBAIOTCA B POJHM NPOBOAHUKOB € Te4YeHHEM MATHHUTHBIX BOJH B OJIHY
cTopoHy. EcTecTBeHHO, OHU OTTAJIKUBAIOTCS, H BO3ZHUKAKOT OTAeJNEHHBIE APYr OT Apyra
META/UIMYECKHUE namaranyennble Juaud. Onu  BBICTPAUBAIOTCS Ttemn



HenoYKaMy MAarHUTHBIX BOJIH, UTO NOsSIBJAsIOTCA B onuiikax. UmenHo B nux CO3/IAIOTCA
cOOCTBEHHbIe  MATHMTHbIe BOJHBI CHJAaMH  MNPUTSEKeHHs, MHTepdepeHUHH U
CHHXpOHM3auuu. OnATh BUAUMOCTH BBIAAETCH 3a CYTh NPOUCXOASANIET0 M COBepUIAETCS
odepeaHoi momior. KapruHel Takux JUHUA (CTOPOHHMX MeTa/UINYeCKHX!), BOSHUKAIOIINX
OT [elCTBUI NOCTOSTHHOT0 MATHUTA, HECKOJBKO OTJHYAIOTCH OT OCTAJIbHBIX BHIOB
MArHUTa. JTH OTJMYHUS YyKe JABHO 3a(MKCHPOBaHBI HeJbIM PSJIOM HccjegoBaTesIei.
Oanako a0coyil0THOe OOJBIIMHCTBO Y4YEHBIX, (U3MKOB W ACTPOHOMOB MBICISAT
oIIMO0YHBIMHU 10TMaMu. B HUX OHHM BepyloT - Kak pejuruosubie panatuxu. Ho Ha 1o ecTh
Tparudeckasi 1Jsi Ka;kaoro yejgoBexka 3emiun [IPUUYNHA.

Ecan yOparp cBoiicTBa MeTAJUIMYeCKHMX JHMHUI, BblIaBaeMble 3a MarHMTHBIE, TO
Pa3HUIBI MEXKAY JIEKTPUYECKHM U MATHHTHBIM MOJISAMH NpaKkTHYecku HeT. UX oTuume -
TOJBKO B HANPABJEHHOCTH BOJIH. Y MArHMTHOTO MOJISI €ro BEKTOP B MNPOBOJAHHKE
HaTNpaBJjeH NepPNeHINKYJIAPHO TeYeHHI0 TOKAa B HEM, a B MOCTOAHHOM MAarHHUTe - BAOJIb
Hero (M0 TeYeHMI0 MATHHUTHOIO TOKAa). JJIEKTPHYECKHH TOK B I0JOCOBOM MAarHuTe
OTCYTCTBYeT, TAK KaK HeT PAa3HHIbI NOTCHIHAJIOB, YTO CBS3aHO C MOCTOSHCTBOM
CTPYKTYPbl MAarHUTHOIO MaTepHaja. AMIUIMTYJa CBEPXMAaJbIX BOJH B TNPOBOJHHMKE BO
BpeMsl Te4eHUs] TOKA, KaK NMPaBUJo, 00Jblle aMIJIMTYAbl MATHUTHBIX BOJIH B M0J0COBOM
marHurte. Ilo3TomMy cyliecTBOBaHMEe NAKETHOH BOJIHBI, B KOTOPOH MArHUTHAsl BOJIHA
SIBJISIETCSI MeHblIel, BIOJHE BO3MOKHO. XOTSI M BEpPOSITHOCTH €IUHCTBA (TOXAECTBA)
CBEPXMAJIBIX BOJIH B 3JIEKTPHMYECKHX H MATHUTHBIX MOJIAX TOXKe MMeeTCs.

Cuurtaercsi, YTO NepeMeHHBI TOK TeyeT CHadaja B OJHY CTOPOHY, a 3aTeM B
oopaTHyio. Ho 310 He Tak, MOCKOJIbKY 00PATHOI0 TeYeHUSI TOKA (PAKTUYECKH HET, a eCTh
NMOCTENEeHHbI OTKAT, T.e. YACTHYHBIH BO3BpPaAT B TO COCTOSHHE, B KOTOPOM CTPYKTypa
NpoBOAHMKA ObIBaeT 0e3 Toka. Kak co3qaércs mepeMeHHBbIH TOK? YNPOIIEHHBIH OTBeT:
NpH BpalleHUs POTOpa B CTATOPe NMPH MOJHOM NMOBOpPoTe B 360 rpaxycoB MOIIHOCTH TOKA
ABAKAbI MOCTENEHHO JOCTUTaeT MAKCHMYMa M IBa:KAbl TaK)Ke MOCTeNeHHO MPUBOIMUTCH K
HYJI0 (T.e. ero mojayda JABa:kKAbl HA MrHOBeHHUe mpekpamaercs). Eciu Bol moab3yerech
3JIEKTPHYECTBOM B J0Me, TO MHOIJA Iepel HeOKHIAHHBIM OTKJIIYEHHEM CBeTa MOKeTe
BHIeTh MHTaHHE JAMIOYKH. JTO majaer HampsikeHue. [Ipu HOpPMAJIbHOM MOJIOKEHUHU
YyeJIOBEeK He 3amMeyaeT MHUIaHHMe JIAMIOYKH, TAK KaK ero 4acrora Bbicokas. Ho ouenn
KPAaTKOCPOYHOe OTKJIIOUeHHEe 3JIeKTPUYecTBa eCTh, H OHO NMOBCceMeCTHO M moctossHHo. Ilo
CYTH, Y HAC - HMIIYJIbCHAA Moaa4Ya Toka. Ero yacrora orpaskaer 4ncjio 000poToB poTopa B
CeKYHy U U3MepsieTcsl B repuax.

KpuBbie paanoBoiHBI ¢ ABYMsSI BHAAMH BOJH Ha rpagu4eckoM H300pa’keHWH B
AedCTBUTEJHLHOCTH HUKOI/AA He OIYyCKAeTCS HHKe HYJIeBOH OTMeTKH. XO0TS MHOIHMe JIOAU
MMEHHO TaK M NPeACTABJISIOT ce0e IMIMPOKO M3BeCTHYIO cxeMy. B Heil Tak Ha3biBaemoe
OTpUIIATEIbHOE TeUeHHe TOKA aCCOMMPYETCsl ¢ MOJI0KeHneM KPUBOH PaJHOBOJIHBI HA OCH
KaK pa3 HWKe HOJA. JTO0 3aliayskaeHuHe - cBoeoOpa3Hasi [JaHb HeBeKeCTBEHHOMY
o0pasoBaHMI0. Beab MoJI0KHUTENBHBIX U OTPHULATEJBHBIX 3apsiioB HeT. PoTop Haxogurtcs
MeKAYy I0KHBIM M CeBepHBIM moaocamMu MarHura. CleaoBaTenbHO, HMeeTcs
O0narompusiTHOe MOJIOXKeHHE [JIf MOJOXKMTeJbHBIX uHTepdepenuuii. boaee Toro,
MOCJeI0BaTeIbHOE MOCTYILUIEHHE TOKAa ¢ 00eMX CTOPOH MPOUCXOAUT € OTMETKH HOJb. U
NMOoCTyNaiue B MPOBOIHUK, U BO3HUKAIOI[ME B HEM cBepXMaJjble BOJHBI - OTHH U Te Ke
(KaKk M UMIYJbCHI, T.e. 3apsabl). B o0mem, cylmecTByomue ceifyac TeOpHHU 3JIeKTPUYECTBA
- NPAKTHYeCKH CIIJIOLIHbIE HeJIeNMOCTH, OIIMOKH, HeTOYHOCTH U Bpe/.

Hano JETAJIBHO noHsaATh mnpoucxosinee B KaXAbli MHUI CO CBEPXMAJbIMHU
BOJIHAMH B NPOBOJAHHUKEe BO BpeMsl MNpeKpamieHuss noaayu Toka. Tem Gojiee, uTo 10
NpeKpalleHus MOJa4Yu U Mocje Heé mokaszarTesiM Toke 0Jm3ku k Hydwo. Kpome orkara c
JaHHOH cuTyanuell CBSI3aHO elé OJHO BajKHOe sIBJICHHe: WHEPIHOHHOEe KoJieOaHWe BOJIH.
Jasi Hac 50 uiau 60 pa3 B CeKYHIY - J0CTATOYHO BbICOKasi yacTtora. Ho B cBepxmaibIx
BOJIHAX, 00J1aJal0IUX YaCTOTOl B MMJLIMAPIBI B CEeKYHIY, 32 BpeMsl OTKJIIOYeHHe TOKa



MOTYT MPOMCXOIMUT JOCTATOYHO CylleCTBeHHbIe H3MeHeHUsl. UTo yuéHble 3HAIOT 00 OTKaTe
anekTpuyeckoro Toka? IlpakTuyeckm Hu4yero! AHAJOTMYHOE TIOJIOKEHHME M C
HHEPUUOHHBIM KoJie0aHHeM BOJH. OHO NMPHCYTCTBYeT BO MHOTHX fIBJIEeHUSX M o0jagaer
LeJIBIM PSIAOM MapaMeTPoOB VIS KasKA0r0 THIIA BOJIH M BCAKOH cpeAbl (MaTepuana).

B TomM, utro ommM004YHO Ha3bIBaeTcs Yy 4ejdoBeuecTBa Haykoid (¢usukoii,
acTpoPu3UKOil U XMMHeH), MOJHO TJIYyNOCTel, HejienocTeil, HeBO3MOKHBIX NMPOTHUBOPEYNH,
HETOYHOCTell M YacTHOCTell, KOTOpble ONpOBepralTcs OOIMMH NPHUPOAHBIMH
3aKkoHOMepHOCTsIMU. [loka ecTecTBeHHBIe HAYKHM TAaKOBBIMH He siBasiioTcs. Ilpencrourt
OI'POMHAS pa6ora nmo ux cO3JaHHI0, JAJIS1 4€ro HeoOX0AMMO pa3odpaTbesi MOAPOOHO BO
BcexX JelicTBHSIX 3(pupa, B TOM 4YHCIE ¢ KOJHYECTBEHHBIMM XapaKTePHCTHKAMM.
Baxneiimasi 3axa4ya 31ech - ycTpaHeHHe OIIMOOYHBIX M HETOYHBIX OIpeAes]eHUH M BBOJ
HOBBIX (M B NOBCEAHEBHYIO KM3Hb, H, TeM 0oJiee, B HAyUHble AHCUUILIMHBI). Bbl umeere
NMPEeKPACHYI0 BO3MOXKHOCTH caenaTh cede UMS - naxke ecau He sBjaseTeCh YYEHBIM WM
cnennagnucroM. HacrofiTeJbHO pexkoMeHIy0 mpovyecTb 2 Mou crarbl: "OO0si3aTesIbHBIE
HOPMBI ISl JIOO0Oro fA3bIka'" M3 6- yacth m "YenoBedyecTBO MO BO3MOMKHOCTAM -
IMBUIM3ANNSA TeHMeB-IHIMKJIoneaucToB" u3 8- vactu. Onm momoryr Bam nymars m
H3J1araTh MBICJIH XOTh B KaKOIH-TO cTenmeHH BepHO. OAHAKO COBETYI0 MX NMPOYeCTh B TOM
MOPsI/IKe, YTO OHU PACIOJIOKEHBI, T.e. IT0cJe POYTEHHUs NMPeJIecTBYIOIMX padoT.

B Moeii cTaTbe 1aHbI OCHOBHBIE NpeACTABJICHUA O (GU3MYECKHX 3aKOHAX I(PUPHOI
cTpykTypbl. Co BCeM OCTaJbLHBIM pa3o0paThbecsi He COCTABHT 0co0oro Tpyaa. B measix
OBICTPOro MOJy4YeHHsl TOJHONH M SICHOI KApPTHMHBI MHUKPOMHpa cjeayeT NpPHBJIeYb KaK
MOKHO OBICTpeil M MaccoBO CJCAYIOIIUX CIeNUAJINCTOB: BCeX, MMEIIINX OTHOLICHHE K
BOJIHOBBIM  TEXHOJIOTHSIM  (BKJIIOYAsi ONTHUKOB), (PU3MKOB-A/IEPIIMKOB, XHUMHKOB
(cmenUATM3NPYOIIMXCH HA CO3JAHMM XMMHUYECKHX CBsi3eil), reHeTHKOB... OaHako I
JIYYIIero MOHNMAHMSA CYMTAI0 HeOOXOAMMBIM JaTh HECKOJbKO BAaKHBIX OIpe/AesIeHUH.

IloTeHumana - BbIpakaeMoe KOJHMYECTBEHHO (T.e. IHM(POBLIMH MNapaMeTpaMu)
CBOIICTBO BOJIH CO31aBaTh MMIYJbChl U CBepxMaJjble BOJHbI. Pa3HOCTh MOTEHIHMAJIOB -
HANIPSIKEHHEe MeKAy JABYMSI TOYKAMH HW3-3a PasHUIBI B KoJH4YecTBe Heprun. PasHocTh
NMOTCHIMAJIOB He SIBJSETCS pasHULel MeKAy IUIIOCOM W MHUHYCOM, IOCKOJIBKY B TOM H
JAPYroM HANlpaBJIeHUM JAEHCTBYIOT OAHU M Te Ke ABJIeHHUS U BOJIHbI. O4eBH/IHO: MOTEHIUAT
aToMa NMPaKTHYeCcKH Bceraa 0oJblle MOTeHHHada 3JjiekTpoHa. Ho Bcé 3aBucHUT oT umesm,
JeCTBMIi, CTPYKTYPbI MaTEepHaJIa U 00CTOATEJHCTB (B TOM YMCJIe TeMIIEPATyPHbIX).

Camoe oO11ee onpenesneHue padoTol - Kojedanue 3¢upa u ero BoJiH. B 3aBucumoctu
OT JIeiiCTBUI M pa3MepoB 00beKTa onpe/ejeHre padoThl OyaeT HeCKOJbKO pasHbIM. U xoTs
NpH 3TOM o0lIee onpe/e/ieHHe MOKeT He HA3bIBAaThCsl, HO BCer1a M Be3Jie onpeaenaseMasi UM
CYyTh MHOApa3yMeBaeTcs U BXOAMT B JII0OYI0 (OpPMYJHMPOBKY paldoThl B CHJY CBOero
o0s3aTesbHOr0 ecrectBa. Ha ypoBHe MukpoMupa paGora - co3qaHHe HMIYJbca U
HHTep(epeHNN, reHepanusi HOBOM CBePXMaJsioil BOJIHBI M CMHXpoHmM3anusi. Padora - cam
npouece, a Heprus, KaKk NpaBmjo - ero pesyiabrar. /st 6oee TOYHOrO ompeneIeHUst
KOJIM4eCcTBa JHEPruM OHAa HM3MepsieTc OOBIYHO MOCJEICTBUSIMH AeCTBHII MMIYyJibca, a
Tak:Ke aMIUIMTYAOH W AJUHOH BOJIHBI (B TOM 4YHcJe BHOBb co3nanHoi). K mociencreuam
JelCTBMIl HMILYJIbCa OTHOCATCS: XapaKTep BbI3biBaeMoil uHTepdepeHuMHU, eé cuJia,
YPOBeHb W3MEHCHMH CHJ HATSKEHHss W CHHXPOHM3allMH, IapaMeTpbl IepeMeH,
Npou3oLIeAIINe B JUINHE U AMILINTY/Ie BOJIH...

K siBJeHnio ¥ moHATHIO 'JHeprus' CKOPOCTH CBeTa He MMeeT OTHOLIEHHMA (32
HCKJIIOYEeHHEM PeIKMX eIHHUYHBIX cjIydyaeB). CoOTBETCTBEHHO, YUéHbIe H (PM3NKHU PeabHO
He MOHMMAKT cyTu ZHeprum. IlodTomy B "Hayunbix" u '"oOpa3oBaTejbHBIX" padoTax
NMOJHO TAKHUX B3AOPHBLIX O0bsicHeHMii: "®du3nuyeckoe Tea0, MNOAHATOE HA BbICOTY,
COBEPIIMJIO PadoTy M 3aTPaTHJIO JHEPruio. JTa 3Heprusi M 3amnacjach B IMOJHATOM Tele.
Teneps yka3anHasi JHeprusi ToToBa A5 BbINOJHeHUs padoThl." Ho B 1aHHOil cuTyauun B
MOJHATOM TeJie JHePrus He 3amacjach U, TeM 0oJiee, He HAXOAUTCS B TOTOBHOCTH.



Hy’keH 3TajJlOH CHJIBI MATHHTHOTO MMIYJIbCAa, KOTOPYI0 BbI3bIBaeT 1 MarHuTHas
BOJIHA. MarHuTHBIA UMIYyJbC (KaK | JI000H ApYyroii) mo cBoeMy AefiCTBMIO U BHIAMMOCTH
HepeAKO OKa3bIBaeTcsl Kak Obl OTPMIATENbHOW BeJMYHUHOW - NPH OTPULATEJILHOM
uHTepdepenuun. XoTsi MO peaJbHOH CYTH OH He SIBJSIETCSI HH OTPHUIATEJbHBIM, HHU
NMOJIOKUTEJbHbIM. C HMILYJILCOM CBSI3aH ellé uHe/blid psaa nmapaMerpoB. B ux umcie -
OTCYTCTBYIOLIIME B TaHHBIH MOMEHT B HayKe.

Psan HayyHbIX ompenesieHuii OyneT JaH B APYIrUX rJjaBax, a 00JBIIMHCTBO TeX, YTO
HMeeTcsl ceifyac, CyIIeCTBEHHO HM3MEHHUTCH WM ucyesHer. Mcdesarommx ompenesieHUi
HeMma10. K HMM oTHocsiTest 1 2 ciaeayomux (Mo 04eBHIHOH MpUUYMHE). JJIEKTPOHHOI0 ra3a
HeT, KaKk W JABIPOYHOro0, X0THA MoJApasyMeBaloluecs siBJeHUs cymecTByloT. Tem OoJee, He
MoxeT ObITh B Ilpmpoae nBymepHoro asipounoro rasa. Ilpennaraio y4éHeim, pusukam,
aCTPOHOMAaM M XMMMKAMH XOTs ObI HHOI/AA AYMATh JIOTUYHO U ONHMPATHCH HA PealbHOCTbD.
O4eHb NOMoOraeT NpPaBUJILHOMY NOHUMAHMIO PUPOAHBIX sIBJIEHMIA!

JIro6oe nBmkeHHe eCcTh mepenadya J(QHUPHBIX BOJH COCEAHEMY IPOCTPAHCTBY.
JlomycTuM, 4es10BeK mepewiés ¢ 0QHOro MecTa Ha Apyroe. C Hay4HOIl TOYKM 3peHMsI, TO
3(upHOE MPOCTPAHCTBO, Ile OH HAXOAMWJIC CHa4yajaa, ObLI0O M3MEHEHO ero BOJHAMH U
aBasiioch uM. Ilepexoast Ha apyroe MecTo, OH MeHsleT Ka:KIblid MHMI NPOXOAMMOE MM
CBepXynpyroe npocrpaHcreo. OHO Ha BpeMsi CTAHOBUTCS 3TUM 4YeJ10BEKOM, COCTOSIIIUM M3
BUOpUpPYIOIIUX 3(UPHBLIX HUTEH, T.e. U3 BOJH pa3Hoil naunbl. U Counue, u 3emJs, u
JApyrue Teja COCTOAT M3 IepeJBMraloIuxcsi B 3(QUPHON CTPYKType BOJH, B KOTOpBIE
BCSIKOEe MTHOBEHME BXOISIT pa3Hblie 3(puphl.

Ilouemy TeopHsi OTHOCUTEJIHLHOCTH MOSABUJIACH U CYIIIECTBYeT

Xora ona JIEI'KO m YBEJUTEJIBHO omposepraercsi peajbHOCTbIO, BKJIIOYAs
JKCIIEPUMEHTBI, B CO4YeTaHHWEe ¢ JIOTUKOW u Maremarukoid. Toauxkom g eé
pacnpocTpaHeHUs] MOCJTYKUJI 3HAMEHUTHIH onbIT Maiikenbcona. Ero pesyastatom craso
J0KAa3aTeJIbCTBO ABUKEHHSI CBETOBBIX JIy4ell B pa3Hble CTOPOHBI ¢ OAUHAKOBOI CKOPOCTHIO.
Jeso B TOM, 4TO CBeTOBBIC BOJIHBI, KAK M JIIOObIe Apyrue CBepxMaJble, BOSHUKAIT H
asuraoTes B HEITOABUKHOM >dupHoii crpykrype (Bo Beenennoii). B Heii ux ckopocThb
IMOCTOSAHHAS, Ttak kak oHu - E€ yacts! Ho Ha 3emJie cBetoBble BotHbl CHOCATCS
BosiHamu-atomamu atmochepsl Ha ABCOJIIOTHO Ttakoe ke paccrosiHMe, 4TO M CaMu
arombl. Beb yacTtora ux Kosed0anuii - MuMapabl B cekyHay! CBeToBble BOJIHBI 00JIbIIIE
JII000ro aTroma B Thicsiun pa3. U, npoasurasicb B aTOMHOM OKPY>KeHHH, OHU €O BCEX CTOPOH
NMOJYy4al0T TOJYKH OT aToMOB. Ho qake mpu oYeHb MaJIoM pa3Mepe cBepXMAaJIbIX BOJH NMPH
JBHKEHUU B aTtMocdepe B JIOOOM clIyyae OHM CHOCATCH €€ aToOMaMU MMEHHO H3-3a HX
KOJIOCCAJIBHOM  4acToThl KoJiebaHuss. Takum o0pa3oM, pe3yabTaT 3KCIEePUMEHTA
MaiikebCOHA JJISl TAKOH CTPYKTYPbI (MCKJIIOYUTEILHO 1JIs1 aTMOc(epsbl!) 3aKOHOMEpeH.

CienoBatebHO, CBepXMaJible BOJIHBI, BKJIIOYAs CBeTOBbIC, HCXOAsIIME U3 JI000T0
HCTOYHMKA, M0 oTHOUIeHH K BesskuM HEIIOABUKHBIM o0bekTaMm (B HalleM ciay4dae
OTHOCHTEJIbHO 3eMyin) mepeaBuraiorces aécomorno ¢ OJUHAKOBOWM ckopocteio. Ho
CKOPOCTH CBePXMAJIBIX BOJIH, HCXOASAIIUX M3 MX MCTOYHHUKA, Iie ObI OH He HAXOAMJICSH, 110
orHomieHu0 k JIBUTAIOIMUMCSH o6bexktam PA3JINYHBI. [Ipu BcTpeyHOM ABM:KEHHMU
TaKkhe CKOPOCTH CYMMHPYIOTCSI, HO TOJBKO C Y4YéTOM CKOPOCTH MNPUEMHHKA, a MPH
yYIaJeHHH - BBIYMTAIOTCH (M JIMIIb ¢ BHIYMMTAHHEM CKOPOCTH NpHéMHMKa). CKoOpocTh
ucrouynnka HUKAK He BiusieT Ha CKOPOCTh CBePXMAJIbIX BOJIH!

Ho u3 3Tux npaBuj ectb uckiawvenue. [Ipu 3anycke Jiyda ¢ 0K0J103eMHOI OpOUTHI,
r7ie ecTb aTMoc(epa, M0 OTHOLIEHNIO K HEMY HeNOJABM/KHbII NPUEMHHUK HA 3emJjie He MOKeT
CYHTATHCS ABUTAIOIMMCcs. 31ech OyaeT MPOMCXOAMTH CHOC aTMOC(epoii CBeTOBOI0 NOTOKA.



st mosiydeHusi pe3yabTaTa B TAKHX CHTyallMsAX NPUEMHHUK J0JKeH ABUraTbesi jando B
0€3BO31yIIIHOM MPOCTPAHCTBE, JHO0 B aTMOc(hepe (CKBO3b Heé).

IlonaTs mnpomcxoasimiee MOKHO Ha NpUMepe KJIACCHYECKOTr0 3JKCIepUMeHTAa
Maiikenbcona. C kakoil 0bI CKOPOCTBIO BO3AYIIHASI aTMOC(epa 10 OTHOLICHHUIO K JIydy He
JABUIAJ1ACh, B KAKOM ObI HANPABJICHUH 10 OTHOLICHUIO K HEMY OHA He BPaIliajach BMecTe ¢
3eMuéii, ckopocThb Jiyuya Heu3MmeHHa. U ckopocth 3emuoro lllapa no oTHomenuio k Ero ke
aTMoc(epe HeH3MEHHA TaKkKe, MOCKOJIbKY OHU - 0AHO Hesaoe. Ilo3ToMy cKkOpocTh Jy4ya B
arMocdepe N0 OTHOLICHHI) K HENOABUKHOMY NPUEMHHMKY Ha 3emJjie HeuM3MeHHa! IJTo
NPOMCXOAUT M3-32 CHOCA CBEPXMAJIbIX BOJIH ATOMHOM CTPYKTYpo# (atMocdepoii).

Jlyy, momaB B atmocpepy, npu BCTPEUHOM naBukennn eé (m 3emau c¢
HeMOABHKHBIM NPUEMHUKOM) 3aMe/JisieTcsl BOJTHAMH aTMocdepbl Ha BeJIMYUHY CKOPOCTH
Ilnanerbl. A ckopocTu aTMocdepsl 1 3eMiau 0AUHAKOBBI. [Ipy ABUKEHUH HEMOABHIKHOTO
npuémuuka ¢ Hameil Ilnaneroii OT JIVUA ero BoJiHbI YCKOPAIOTCH BOJHAMH aTMOC(epbl
Ha BeanuuHy ckopoctu 3emuoro Illapa. IToatomy B o0060mx ciay4asix Mbl HOJYYHM
OJMHAKOBYI0 CKOpPOCTh cBeTa - C. UMenHo aTtMocdepa - NPUYMHA HEOOLIYHOTO MOBEICHHSA
CBEPXMAJIBIX BOJIH, 2 He HX 0co0eHHble cBoiicTBa! 31ech yka3aHa y:ke KOHKpeTHas
npuyuHa. Ho eé Hanu4ume u mogMeHa cieacTBieM ObLIM JOKa3aHbI MHOIO paHee.

Huxakoe apyroe mpenmosiaraemMoe crpoeHue BcesleHHOl O0OBSICHUTH CTPAHHOCTH
ceepxmaibix BosiH HE MOJKET! Toabko mnpeacraBjieHHass CTPYKTypa OTBeudaeT BcCeM
TPeOOBAHMAM [JIs pellleHHs] TeX MHOTOYMCJIEHHBIX 3arajgoK, ¢ KOTOPbIMH He MOTYT
pa3odpaTbces y4éHble U3 Pa3sHbIX Hay4YHBIX JucuuIiuini! bosee Toro, pusuku, actpoHOMBI 1
XUMHUKH (paKTHYECKH CTPeMATCH, YTOObI M3 Halleil *KU3HHM Hc4Ye3Jia B BbICHIEH CTenmeHH
BaxkHasts AKCHMOMA: orcyTcTBHE HEBO3MOKHBIX IIPOTHBOPEYHii - 00513aTe/IbLHbII NPU3HAK
Hayku, a ux Haanuue JOKA3SBIBAET omm0GouHocTh U JIO:KHOCTH J1000H Teopumn! OHu
aeqaloT Bc€ s ycrpaHeHuss um moaMenbl I'JIABHOI'O kputepusi HMCTHHHOCTH -
peainHocTu (Bkawuasi [lpupoay) B coueranue c¢ Jorukoii! B mMoux noka3zareabcTBax
HeBO3MOKHBIX npoTuBopeunii HET! A B Tak Ha3biBaeMbIx Haykax - [IPEJJOCTATOYHO!

Atmocdepa 3emum npoctupaercsi Ha Ooabmoe paccrosaue or Heé (mo 1000
KHJIOMETPOB), a ¢ Yu4éToMm Bcex Eé cioen - 10 10000 kusiomerpos. Ilo3ToMy Te ONBITHI, YTO
NMPOBOASATCS € JIy4aMH CBeTa, KOTOpPble OTHPABJIAIOTCS K NoBepxXHOcTH Hameii IlnaneTsI co
CINYTHUKOB, HaXOAAIIUXCcHA B aTMocdepe, He MMeIOT NOA CcO00H HAy4YHOIl OCHOBBI (Kak
JI0KA3aTeJIbCTBO HCTUHHOCTH Teopuu JiiHIITelHa). OHHU - paabcupukanus, NoajIor.

Jass toro utedonl JOINOJIHUTEJIBHO onpoBepruyTh IOKTPUHY JiiHIITeHHA
JIKCIIEPUMEHTAIBHO, HAI0 H3MePATH CKopocTh MMeHHO Ha JIBUT'AIOIIEMCS npuémunke,
HO ¢ Y4€TOM BBIIIEH3JI0KEHHOr0 MCKII0YeHus! Benb cBepxMaJsibie BOJTHBI (HE3aBHCHMO OT
CKOPOCTH MX MCTOYHHKA) IBUTAIOTCS B HEMOABHKHOM 3(pupHOii cpene (OHU €0 SIBJISIIOTCS!)
¢ NOCTOAHHOM ckopocThi. Eé u ¢uxcupoBan HenmoaBuxkHblii npuémuuk. Hemonumanue
3THX HCTHH NpUBOANT K MHorouucjaeHHsiM BECIIJIOJIHBIM cnopam 1 OIIMBOYHbBIM
YTBEPKACHUSIM - B TOM YHCJIe CO CTOPOHBI NPOTUBHUKOB TEOPHH OTHOCHTEJIBLHOCTH.

A Ha 3emue eé [JONOJHUTEJbHOE JKCIEPUMEHTAIbHOE OINpOBep:KeHUe
HeMoCpe/ICTBEHHBIM HM3MepeHHeM CKOPOCTH BO3MOKHO JHIIL ABYMs crnocodamu. Bo-
nepBbIX, H3MEPUTh CKOPOCThH cBeTa Ha mnpuémuuke, koropbiii JABUI'AETCS B
ATMOCO®EPE. Bo-BTOpbIX, HCNOJb30BaThL B onbiTax JIlynHy, Mapc winm KocMuUYeCKUit
annapar, Haxoasimmiica nanexo B KocMoce, 3a mpemenaMm 3eMHOH aTtMocdepsl, 0 4éMm
OyneTr moApoOHO M3J10:KeHO Jajee. X0THA, BO3MOKHO, BbI cMokeTe MpeyIOKUTh M TPeTHH
papuanT. Iloka moJsio:keHMe B HayKe CcJeAylollee: IPOBOAATCH TOJBKO Te ONBITHI,
KOTOPbLIMHU ONPOBEPTHYTH 3Ty TEOPUIO0 HEBO3MOXKHO. M KaKIblil TaKOH IKCIIEPUMEHT YiKe
CTOJIeTHE JIMIIb YKPemsieT MO3UIUI0 €€ CTOPOHHUKOB. A ONBITHI, PeaJJbHO YHHYTOKAIOLIHE
TEOPHI0 OTHOCHTEJBHOCTH, He mpoBoaWauch. Ho m 0e3 HHUX OMMOOYHOCTH TeOpHH
OTHOCHUTEJLHOCTH OYEBUIHA M J0Ka3aHa!

Curtyanusi ¢ JOKTPUHOH JHWHINTeHA 3aKOHOMepPHasi, XO0TH Bceraa ObLJIM U ecTh eé



NpoTUBHUKH. OgHAKO OHM JeHCTBYIOT y:xke Oosiee 100 jer, kak mpaBmJo, JUIIb B JABYX
HalNlpaBJeHUsX, Ile Y HUX IIAHCOB Ha no0e1y HeT. B mepBoM ciyyae oHM 00pYIIMBAIOTCA Ha
onbIT MaiikeJbCOHA M MBLITAIOTCH B HEM HaliTH HeTouHOCTU. Ho 3TOT onmbIT Ge3ynpeueH, B
4éM CMOIJI0 YOeAUThCSl He OHO MOKOJIeHHe Y4éHbIX. Bropoe HanmpaBiieHHe NPOTHBHUKOB
TEOPHH OTHOCHTEJIBHOCTH - e¢ ompoBeps;keHHMe MaTemMarHdeckd. Ho MX Joka3arenbCcTBa
Toxe najexku ot peajbHocTU. [loaTomy onu u He cmoriau 3A CTOJIETUE nocraButs HU
OJHOI'O npaBWJIBHOIO ONBITA, I/ie U3MEPSLIIACH ObI HEMOCPEICTBEHHO CKOPOCTH CBETAa!

N3-3a HemoHMMaHMsA cTpoeHMsi 3(pupHOH BcejleHHOT OHM COBepHIAIOT TaKue ke
OIIMOKM, YTO U CTOPOHHMKM TE€OPUM OTHOCUTEJHLHOCTH. Te W Jpyrue CTpPOST CBOH
J0Ka3aTeJIbCTBA HA HeBePHBIX NMPeANochbLIKAX (Ha OIMOOYHBIX U HEeTOYHBIX GopmyJaax u
MOJIOKEHHUSX). A HAI0 OMHUPATHCS, MPeae BCero U rIaBHbIM 00pa3oM, Ha CylIeCTBYIOLIHE
MaTepuaJibHbIe Bellld, IPUPOIHbIE siBJIeHUS U JOTuKy! DyHIaMeHT JOKTPUHbI JHHIITeliHa
M MHOTMX eil ajdbTepHATHMBHBIX Teopuii - o0MaH u mnoajor! XoTsa AajJbHeiilue
MaTeMaTHYeCKHe JO0Ka3aTeJbCTBa y 00enX CTOPOH MOryT ObITh mpaBuiabHbIMH. Ho To, Ha
4éM OCHOBBIBAIOTCH /A0KAa3aTeJbCTBA y Bcex - Ganbcupukanusa! Hapymenust 3akoHoB
JOTHKM W PeryjspHbIii MOMJIOr - NPUYMHBI MOpPa’kKeHHs] CTOPOHHMKOB 3dupa u
o0s13aTeJIbHBIE YCJI0BHS CYLIECTBOBAHHMS TEOPHU OTHOCHTEJBLHOCTH M eif Mog00HbIX!

MbpbI H1MeeM NOPA3UTEJbHYI0 CUTYALNIO: HU OJHOI'0 ONbITA ¢ IPUEMHHUKOM, KOTOPbIi
apuraercss B arMmocdepe, He mnposoauiaock! Ho yuénble BepywT, 4YTO Teopus
OTHOCHUTEJILHOCTH U B TAKOM cJIy4ae BepHA. XOTH NMPOCThIe ONBITHI M HECJ0KHbIE PACYEThI
JOKA3BIBAIOT o0OpatHoe. A moka Hay4YHble B3IJISIAbI MCXOAAT W3 BHIMMOCTH,
NpaBAoONoJ00Us] U MOAJIOra, T.e. U3 OMIMOOYHBIX MpeanochlIoK. MU sIBJISIIOTCS: aTOMBI,
KOTOpble NPUHUMAIOTCH 32 4YACTHIbI, CKOPOCTh CBeTa, paccYuTbIiBaeMas TOJBKO B
yCa0BHAX aTMOc(epbl 3eMJIH U JIMIIb JJIsl HeMOABUKHOTO NMPHEMHNKA, CBepXMaJible BOJTHBI
(BKJIIOYAsl CBETOBbIE), SIKOObI He HMewlIUe B ce0e BelIeCTBO, W PsSI AHAJOTHYHBIX
OIIMOOYHBIX MOJI0KEHUH.

B Moux nmpumepax paccMoTpeHbI MPAKTHYECKH BCe CJYUYaH JIBHKEHUS CBEPXMAJIbIX
BOJIH 110 OTHOIIEHHIO K 00beKTaM, KaK K HeIlOABMKHBIM, TAK M K ABHraomumcs. Bmecre ¢
onbiTaMu MaiiKkeJlbCOHA OHH [JAI0T MOJHYI0 KApTHHY cutyauuu. B Heill orcyTcTBYIOT
HEBO3MOXKHbIe  TPOTHBOpeYHs, A  OCHOBOW €€  HABJIAIOTCA  CylIeCTBYIOLIasi
AelCTBUTEJbHOCTD, JIOTHKA W apu(MeTHKA, Yero He CKakellb 0 (pU3MKe, aCTPOHOMUH,
acTpodusnke, XMMHH... Y MeHsI B OCHOBe /10Ka3aTeJIbCTB - BCe Cily4yan U3 peaabHoro Mupa,
a y mpeacraBuresieil HAyKu - Juiib oauH! U ToJIbKO ero, urHopupys 3axkonsl Ilpupoas! u
JIOTHKH, 0epyT 3a OCHOBY paccysaeHui, ¢popmya u pacuéton! Teopusi oTHOCHTEIBHOCTH
NOSABUJIACH MO PSAy NPHYHMH, B TOM 4YHCJe - BCJIEJCTBHE HEBO3MOKHOCTH JIsl YYEHBIX
00bACHUTHL CTPAHHOE NOBEJACHHE CBEPXMAaJIbIX BOJH B aTMochepe. OnHaKo 1Jisl IOHUMAHUS
3TOii CTPAHHOCTH HA/I0 U3BMEHHUTh MHOI0€ B HayKe, K YeMy OHHM 0Ka3a/IiUCh He CIIOCOOHBbI!

Ham 1u1s1 M0JIHOM SICHOCTH Ha/l0 pa300paThes emé ¢ psiioM BaKHEHIINX JJIs1 CyAbObI
yeJjioBeyecTBa Hay4HbIX mpoOjeM. Ho 1 emé pa3s HanmomHio: B Bammx paccyxkneHusx He
J0JKHO ObITh HEBO3MOXKHBIX mporuBopeumnii. He cienyiite mpumepy (uU3MKOB, KOTOpPBIE
OTHOCHUTEJILHO 1eJI0T0 Psifa NMoJAepKUBAeMbIX UM MOJO0KeHUH 3afiBJIAIOT: 3TO BBITJISIAUT
HIMOTU3MOM, HO MaTeMaTH4ecKH Bcé npaBwibHO. IlocTapaiiTech NOHATDH, YTO MOJIOKEHME,
J0Ka3aHHOEe MaTeMaTH4eCKH, HO NpPOTHBOpedallee pPealbHOCTH M JIOTHKe, He TOJIBKO
BBITVIANT, HO U siBJseTcsl mauoTu3MoM. OHo onposepraercsa Ilpupoaoii, pasyMHOCTbIO H
HapymiaeT JOTH4YecKHe 3aKOHbI, MOCKOJbKY €ro OCHOBOIi, B Jy4dlleM cjy4dae, sIBJISIeTCS
JIO3kHasl mpeAnocblika. OQHaKo yuéHble ¢ JaHHBIM yTBepiaeHHeM He coryacHbl. Kak Bol
cuntaere, kKTo u3 Hac mpas? IlomymaiiTe Hag OTBeTOM, HO HMeliTe B BHAY: 3aKOHBI
BcesienHoil, JorMkH W apu@MeTHKH HW3MeHHTb W YOpaTh W3 Halledl KU3HU
HEBO3MO’KHO - B oTiim4ue 0T MHeHH, Teopuii u ¢popmys! Wnn y Bac npyroe muenue?

Bo3Bpamascs k 3¢dexry lonjepa, 3amedy: ero mnojHoe MOHMMAaHHE BO3MOMKHO
TOJILKO C ONOPOii HA peajbHOCTh M JIOTHKY, 2 He Ha CyllecTBYoImMe ""HayYHble' B3IJISAAbI.



Mouemy ¢ 3¢gdexTomM cBsI3aHBI NMPOTHBOPedYUBbIe NpeacTaBicHusa? IlpuunHa o4yeBHIHA,
ecId B3ATh 32 OCHOBY HCTHHHYIO CTPYKTYpy Bcenennoii. I'1aBHble 00cTOATEIBLCTBA,
CNOCOOCTBYIOIME YKA3AHHON NMPOTHBOPEYMBOCTH - CHOC CBEPXMAJILIX BOJIH aTMochepoii u
aBwkeHns 3emun. IlnoTHocTh aTMocdepbl 3aBHCHT OT PpacCTOAHHS A0 3eMHOM
noepxHocT. COOTBETCTBEHHO, KOJHYECTBEHHbIE IapaMeTPbl CHOCA CBEPXMAJBIX BOJIH
OyAyT HecKOJbKO pa3zanyarbed. U Mbl B psife ciaydyaeB OyaeM Ha0.awAaTh, MO CYTH,
WLTI03uI0 nonepeyHoro ddexra Jomiepa (adbeppanuio). OaHAK0 H3JI0KEHHOE SIBJIEHUE
CBfI3aHO MMEHHO €O CHOCOM CBEpPXMaJbIX BOJH M ABW:KeHMAMH Hamell Ilianersl. bosee
Toro, E€ nBukeHusi u Mecto Ha Heii HaOawoaaTessi Tak:Ke CNOCOOCTBYIOT NMOSIBJIEHUIO B
0oJbIIel WM B MeHbIIeH cTeneHM 3TOoro 3¢g¢exra (1 MPOAOJIBLHOr0, U MONEPEYHOro) - B
3aBHCHMMOCTH OT MX HANPABJEHHOCTH IO OTHOLIEHHIO K MPSAMON TOro MyTH, MO0 KOTOPOM
JIETAT cBepxMaJbie BOJHbI. Ha HX cKOpOCTh, AJIMHY M YaCTOTY OKa3bIBaeT BJIMAHUE TAKKe
JaTbHOCTH MOJIETA.

Kak pa3 u3-3a nmepe4yHcJIeHHBIX 00CTOSITEILCTB JaHHbIE MO0 CBEPXMAJIBIM BOJIHAM,
MOJIy4eHHbIe 0T KOCMMYEeCKHX TeJIeCKOINO0B, HaXoAsIIuXxcs B atMochepe (Ha opoure), OyayT
HECKOJbKO OTJIMYATHCH OT AHAJOTMYHBIX MOKa3aTesell TejJecKONOB, KOTOPble HAXOAATCS
Ha 3emuie u ganexko ot Heé. K coxasieHnIo, roBOPUTH 0 KaKOH-TO TOYHOH 3aKOHOMEPHOCTH
B paccMatpuBaeMoM Bomnpoce He ciaenyer. Benb HACTOSAIIUX Hay4yHBIX HCCie10BaHUIi
U, [JIABHOE, AHAJTUTHYECKOI paboThl ¢ ONOPOIl HA MOJIMHHOE cTpoeHuss Mupa, moKa HeT.

Ctpoenue BeesieHHO# n10Ka3bIBaeT cymecTBoBanue bora - eé Topua!

HeonpoBepKUMBIM 10Ka3aTeJbCTBOM CyllecTBOBaHUs bora caykur cama apupHas
cTpyKTYpa. OHa MOI/Ia NOSABUTHCA JMIIb B pe3yJbTare AeaTeJbHocTH CBepxPaszyma. Ho eé
ckpbuIH 0T Jwoaeil. KTo u 3auem? Ecim cnipeccoBaTh TOT MaTepual, U3 KOTOPOro caejaHa
BcesieHHas1, TO MBI HOJIYYHM MAaccCy KOJ0CCATbHOT0 pasMepa. E€ ocHOBO# HM3MepeHHuss MOTYT
CIY:KMUTh MCKIIOYATENBHO MWUIMApAbI KHiIoMeTpoB. OueBugHo, 4ro bor siBasiercs
cepxkoJioccaibHbM CymecrBoM. Ho Beenennaa — ne Ilinors Co3partensi, a Toabko Ero
TBOpeHue. TBopuoB BeeneHHoii MoxkeT ObITH U HECKOJIBKO.

Hurpe acrpoHomamu cBepxkoJioccabHOro Cymecrsa He HaOJrogaercsda. Bmosne
BEPOSITHO, YTO bor HaxoauTcst Ha okpauHe BeejleHHON WM B KAKOM-TO YIAJEHHOM OT Hac
yuactke Kocmoca. Ilpouecchl, npoucxoasiue B 3¢pupax (eca1d OHU eCThb), He CBA3AHBI C
Haled Xn3Hb10. M3-3a MOCTOSIHHOTO TMepeaBUKeHMsA BOJH BO BcesieHHOI mepenaBaTbes
yepes 3¢pupnbl (U3-32 UX KoJeOaHuUs1) Kakasi-1n00 uHpopManus He MOXKeT, 10 KpaiiHe Mepe -
ObICTPO. A MaJjasi CKOPOCTH TMepeaauym OeccMbIcjieHHAa - gAa H Komy? CkopocTh
nepeABHKeHHS 4ero-anudo 1mo camMoii 3pupHON cpee He MOKeT NMPEBLIIATH CKOPOCTH BOJIH.
IIpocTpancrBo Mexay 3¢pupamu bor ucnoib30BaTh HE B COCTOSSHMU — H3-32 MOCTOSHHOIO
JBHKEHUS TeX Ke BOJH (T.e. U3-3a MX KoJieOaHus). [1o3TOMYy BBIBOJ OJHO3HAYEH: JaxKe
odmenne Jioneii ¢ Co3naresieM HEBO3MOMKHO - CKOPOCTh MepeAayd HH(OpMALHMM He
NMO3BOJISIET, YTO cJelyeT M3 PACCMOTPEHHBIX BapHaHTOB (M3 Bcex BeposATHbIX)! O Ero
BMeNIATeJbCTBE B CyAb0Yy YejioBeYecTBa BOOOIE TOBOPUTH He MPUXOAUTHCHA. ITO ceidyac u
B Omkaiiliue MHJUTHOHBI J1eT HEBO3MOKHO, KaK M B ipeBHUEe BpeMeHa. TBopel He 3HaeT 0
HallleM CyIeCTBOBAHUM, a JIUIIb I0TaIbIBAETCS 0 HAJTUYNHU TAKMX IJIAaHET Kak 3eMuIsl.

Besikoe Ero nBuxenne B 3pUpHOl CTPYKTYype NpUBeAET MO0 K € YHMUTOKEHUIO,
Jub6o K moaHO#H 3ameHe (K o0OHoBJIeHMI0). Bo3moxno, Bor u coBepmaer Takue
nepeaBu:kennss Bo BcenenHoii, ooHoBJsis1 e€é cTpykrypy. Ho ¢ 3emaun Ero ne Buano. On
npeAcTaBasAeT A JKH3HH APYTHM CcyllecTBaM 3()MpPHYIO CTPYKTYPY, co3nannyio M, Ho He
0oJiee Toro. Emé B gpeBHocTu Jiroau nucayau: bor cozaan Beesennyro n ynanauics.

Oo0pamar oco00oe BHUMAaHHEe HA HEBO3MOKHOCTH OBICTPOii mepenaun mHpopManmuu
B 3¢upHoii crpykrype. Ona He moxkeT ObITh IlnoThi0 Bora, mockoabky B Hell HeT
BO3MOKHOCTH JUIS O/THOBPEMEHHOCTH KU3HEHHBIX MpoueccoB. CHHXpOHHM3anus J1000ro u3



TaKUX MPOIeccoB (2 WX JOJAKHO OBbITH OrPOMHOE KOJHYeCTBO TPWLINOHOB) aas Ilinorm
OJHOT0 CBEPXKOJIOCCAIBLHOTO CyIIecTBa (MJIM [a’Ke HECKOJbKHX) € TaKOil CTPYKTypoi
3aHsIa ObI MILIHAPABI JeT. J[anHoe mos10keHne, KaK U HeBO3MOKHOCTH 00IIATHCS JIIOASIM
¢ borom B panékom mnpouuioMm u Oamskailmme MHMJIMOHBI JieT, JAoKasbiBaercss Ero
pa3mepamMu, OrpoMHOi yaaaéHHocThbi0 TBopua ot 3emuin u pusukoi 3¢upHoii cpeabl. Ho
KTo y Jirojieil cuuraercs 6orom u IOYEMY?

Ecan Bbl nmogymaere, BCHOMHHB XOTsl ObI HECKOJbKO M3BecTHBIX Bam ¢akToB M3
OrPOMHOI0 MHOKeCTBAa, TO TMOHMETe: B CTPAHHOH (MSIKO TroBOps!) cuUTyauumu c
NOCTOSHHBIM mnckakeHHeM HCTHHBI 4YeJ0Be4YeCTBO HAXOAUTCH ThICSA4eJeTHs.
Tunuunelii nmpuMep - Bce pejuruu! B HUX MBI BHAMM Ty Ke KApTHHY, YTO M B TaK
Ha3bIBaeMbIX HaykaxX. K& coBepmIeHHO TOYHO MOKHO OXapaKTepu30BaTh TpeMs
BbIpa:KeHHSIMM: TParm4yHasi oJMeHa, BOPOBCKas JIO:Kb U HaBs3aHHbI ¢anaTtuzm! Kto u ¢
KAaKOH 1eJIbI0 TAK BEPOJIOMHO MocTynaeT oueHb a0Jro? Iouyemy arwoau HUYEI'O He 3Ha0T
o noaTuHHOM bore (kak u o crpoenun Beesnennoii)?

IIpomy BepywmUX ¢ NOHUMAHHEM OTHECTHCh K MOJYYEHHBIM BBIBOJAM M
OCHOBaTeJbHO pa3odpartbesi, AyMas JornyHo! C mosiBjJeHHeM HAyYHOT0 MHPOBO33peHMS,
SKM3HEHHO Ba:KHOTO /JIs1 Beex Jiojeid, cyapoa KAXKIOI'O ped6énka u B3pocJoro, BRIKYasA
Bac, n3aMmeHuTCs KApIMHAJIBLHO U B JIYYIIYI0 CTOPOHY!

IToacka3ky oT HALUKMX NPEAKOB

B nanékoM mpouuioM JIlOAM XOPOIIO 3HAJM MCTHHHOe cTpoeHue Bcenennoi. Ho
npousonuia Tparegusi, 4To JOKA3BIBAETCS mHo:kecTBOM (paKTOB, BKJIIOYAsS BIOJHE
3puMble Haxoaku. O cyTH TOro JaBHero coOBITHS ceiiyac HHUKTO He moaospesaer. O
TPAru4eCKOM I0JI0KEHUHM Yel0BeYecTBA HAIIM MPeJKH NbITAIMCH JAOHECTH Pa3HbIMHU
€rnoco0aMM - KaK BCEBO3MOKHBIMHM COYMHEHUSIMH, TaKk M 0oJiee MaTepHAIbHBIMHM BellaMH.
Kak Bbl nymaerte, k1o Takoii Komeii beccmepThblii u3 npeBHeil pycckoil cka3ku? Iouemy
€ro cMepTh 3aKJII0YEHA B UIJIe, KOTOpas HaxoaurTcs B siiine? YTo moapasymeBaercsi mox
UrI0ii u siiomM? OTBeTHI, eCJIH He 10raJajuch CaMH - Yepe3 HeCKO0JIbKOo naparpadgos.

He nopa Ju 3agymaTbesi HaJ MHOTOYMCJIEHHBIMHM NPOTHBOPEYMSIMH, B TOM 4HCJIe
HEBO3MOXHBIMH?! Heab3ss INOCTOSAHHO wurHopupoBaTh pealbHOCTb, 3aKOHBI
JIOTHKH ¥ apU(PMeTHKH, 3APABbIH CMBICT U 3aMEHATh MX HATYMAHHBIM MUPKOM (BO MHOTHX
cyyasix Jax;e He MPaBA0NoA00HbIM, a HeJienbiM)! OT 3TOro Ye10Be4eCTBO HECET OIPOMHBIE
norepu! Umenno ysunennass Bamu Bbllie cTpykTypa o0bsicHsieT Bee Taiinbl Ilpupoasl, c
KOTOPBIMH He MOryT pa3o0parbcsi yuéHble. bosee Toro, ¢ J€rkocrbi0 pemapress u
MHOTOYHCJIeHHbIe TAHHBI HCTOPUH W NMP00JIeMbI B IPYTrUX HayKax.



Koro u3 peajbHbIX cymecTB cuMBOIU3UpYyeT co00il Chunkc?

H3BecTHBI BeceM CuHKC, KAaK YCTAaHOBJIEHO, ObLJI CO3AaH Iopa3lo paHblle, YeM
nupamuasl. CiiegoBaTebHO, 1JI4 Ji0eiil B IPEBHOCTH OH ABJIAJICA 04YeHb 3HA4YMMbIM. Ho B
peajibHOCTH Takoro cymiecrsa Ha 3emue He ObL10. OcTaéresa npusHaTh: CPUHKC KOro-TO
cuMBoJm3upyeT. Kakyio TaliHy OH CKpBIBaeT, H YTO CJIYYHUTCS, KOIAa OHA CTAHET N3BECTHA
BceM? Hapneroch, Bol nmomuurte 3araaky ChuHKCa M HCTOPHIO, CBSI3aHHYK0 ¢ Heil. Kakue
peaibHble COOBITHS Halllero MPOLLIOro U OyAyliero cBs3aHbl ¢ 3Toi 3araakoii? OTBeThI HA
BONPOC HHUKAK He CBA3AHBI € 330TePHKOil, (paHTACTHKONH WM NMOJOGHBIM BBLIMBICIOM.
HcknwounrelbHO Hala PpeaJibHOCTL M JIMIIb HayyHoe MupoBo33peHue! U emgé
nnTepdepeHnus U cuaxponnsanus. Uvenno onn - KJIFOY k TAHHAM!

BbI MOr/Iu y:Ke 3aMeTHTh OTMEYEeHHYI0 PaHee CTPAHHOCTB: 3aJa4H, KOTOPbIEe MBI C
Bammu pemaem, coBcem HecJ10kHbIe. OHAKO OHM He TOJIBKO JJIsl Y4€HBIX, HO M [JIsl BCero
yejl0oBeYecTBA ABJAIOTCH 3araakaMu (Hepeako B TedeHue croJeruil). Otuero
YyeJIoBeYeCKHUil pa3yM (0CO0eHHO Yy MpeacTaBuTe el HAYKN) He MOKeT HOPMAJILHO padoTaTh
- 4 0YeHb JaBHO? OObsicCHeHHWe JHMIIb OJHO - BpeJOHOCHOe Bo3aeiicTBue! Ero okaspiBaror
Te, KTO BepoJIOMHO Ha 3emiie BbIAAET ceds 3a Oora! OHM 3HAKOMBI HAM CHMBOJHYHBIMHU
o0pa3amu u3 MH(OB, CKA30K, CBAIIEHHBIX MUCAHUI... 3aKOHOMEPHO UX CTpPeMJIeHHe K TOMY,
YTOOBI HCTHHHOIO MPEACTABJIECHHUS 0 HUX Yy HAC He ObL10, KAK W 0 MOJJMHHOM MOJI0KEeHUHU
neJ Ha [lnanere. Ha pucyHke - 01MH U3 UX CHUMBOJIOB.

OrpovHblii pa3yMHbIii M KPOBOXKAJAHbII 3Bepb, 2 B PeaAJbHOCTH - HEBUAMMBIil
YyeJI0BeYeCcKOMY I1a3y KOJIOCCAJTBHBIN AyX-Mapa3suT (XoTsl X ABoe). OHM CKpbIBaIOTCH 32
CounkcoM u KpbLIaTOM 3MeeM U3 bn6anu M ApeBHHUX peuruii AMepHMKH, I/ie U3BeCTHBI,
kak Kernmanbkoatas. Poccusinam, ykpanHuam u OeopycaM OHHM 3HaKoMmbl, kak Komei
BeccmepTHbiii U 3meii I'opbinbiy. JIpyrue Hapoabl ¢ IpeBHUMH KOPHAMM 0 HUX TOKe 3HAIOT,
HO noJ WHbIMHM MMeHamMu. Hamm npeakn Bo MHorux mMecrax IlnaHeTsl NbITATHCH TOHECTH
A0 CBOMX INOTOMKOB HCTHMHHBbIC 3HAHMA pa3HbIMH crnocofamu. OQHAKO OHM B TedeHHE
JJIMTETbHOT0 BpeMeHH IO BJHSHHMEM BEpPOJOMHBIX IYXOB TpPaHCGOPMHUPOBAINCH A0
HHOCKA3aTeJbHOr0 BUAA, CTAJIHN JeTeHAaMH WJIH MCYe3JIH.

YuéHble B ApeBHOCTH MOHUMAaJM cTpoeHMe BcesieHHOH ropasmo Jy4imie, 4eM HX
coBpeMeHHble Kkosulern. C Tex mop Mbl HadaogaeM JHIIb OJHY IeYaJIbHYIO
3aKOHOMEPHOCTh: € JAaBHHUX BPEeMEH IIa TOJBKO Jerpajanus 4eJloBeyeCKHX 3HAHMIA.
Hctunnyro wuHpopManuio yCTPaHSAUIH, NOAMEHSUIM M BBIPaKaJdd HWHOCKA3aTeIbHbIM
SI3BIKOM. BBl cumTaere 3T0 ecTecTBeHHBIM mponeccom? Iaydoko 3adayikaaerech!
HckakeHne UCTHHBI JJUTCA ThIcsIYeeTUs] B Be4HOIi 60pb0e ABYX Bpaxk1eOHbIX CTOPOH, T1e
0/IHA N3 HUX - YeJI0BEYeCTBO!

Oo0paruMcs cHOBa K cka3ke 0 muaaumem cbiHe MBane, Mapre—Kpace n Kouee



BececmepTHoMm. Ilocnennmii moxutnia Kpacy m morpy3mia eé B coH. JIBa crapmmx Opara
HBana He cymesnu BbI3BOJIUTH Kpacy. 'oBopst Apyrumu cjioBaMu, Hallly NnpeamiecTBEHHUKH
He CMOIJIM J00MThCA OCBOOOXKIEHHS OT OTPOMHBIX yOmiin-mapasutoB. Toabko Muaauiee
MOKOJIeHHEe, KOTOpoe oJuueTBopseT codoii BaH, n3daBurcsa or Hux. O4eBHIHO: peub HAET
HMeHHO 0 Hac ¢ Bamu. A cmepth Komess beccMepTHOro (COOTBEeTCTBEHHO U AyXOB-yOHMiil)
3aKJIl0YeHa B UIJie, a MIJia - B diine. B nepeBoae ¢ MHOCKAa3aTeJbHOI0 SI3bIKA, JUIIb TOTAA
JIIOIM MPUAYT K 0CBO0OOKIECHMIO, KOT/Ia CTaHeT MOHATHO cTpoeHne BcesienHoii, eé a¢pupuas
HUTEBHIHAsA CTPYKTYypa. Benb cka3ouHas uriia u ectb 3¢up. Urna ke Haxoaurces: B siiine.
OHO CBOMM NPAKTHYECKH TOYHBLIM 00pa3oM YKa3bIBaeT HAa BOJIHY, KOTOpPas COCTOMUT W3
3¢upoB (kak ObI U3 OTMHAKOBBIX UIJI).

A 10 Tex mop, MOKa MbI He H30aBMMCSl OT He3PHMBIX YYJOBHIN, KpPacoThl B
YeJIOBEYECKUX OTHOIIEHHSX W 0e3ynmpeuyHoii (CoOBepIIeHHO#) padoThl yMa HaM He BHIATH.
Bear Kpaca morpys:keHa B COH, T.e. camMoe NpeKpacHoe, caMoe 310pOBOe M pa3yMHOe B
yeJioBeke ycolmieHo. Ha mocnenneii craguu Bany momorasiu: MeaBelb, 3asill, cele3eHb U
myka. [lepednciieHsl Bee BHABI KPYNHBIX 3¢eMHBIX CYIIeCTB (JKUBOTHBIE, NTHIBI H PBIObI), 0
KOTOPBIX HAJ0 MOAYMaTh NMPHU NMpoBeleHnu BceMupHbIX 0cBOOOAUTENBHBIX Mpouenyp. Bee
KpynHble cymecTBa 3emun To:xke B Oege. CieayeT mpM3HaTh, YTO B CKa3Ke HAYYHOCTH
0oJiblIe, YeM B TaK Ha3biBaeMoil Hayke. A Bbl moaymaiite Hag Bompocom: Ilouemy Tak
cTpaueH 3¢gup (TouHel, 3HAHUS 0 HEM) JJISl TeX, KTO BbIAAET celst 3a 6ora?

IToaToMy MM NOHago0WJMCh W TeOpUS OTHOCHTEJIbHOCTH, M Hedblil psA Tak
Ha3bIBaeMbIX 3aKOHOB ¢(u3nkH. OHM HACHJIBHO BHEIPWJIM HX B HAYKH, HMCHOJB3Ys
BO3/IeiicTBHE, CEJIEKIHOHHBIH 0T0Op, (PaHATHYHYI0 HETEPINUMOCTH YYEHBIX, OO0JIBIIYIO
0CJI20JICHHOCTh MX JIOTHYECKOI0 annaparta... ITo o0bIYHAsi NPAKTHKA HALIUX HEBUAUMBIX
BPATOB! A noaaunHble HayuHble aucuumiauubl aiasgs wux CMEPTEJIBHBI! Ho
NMOHUMAHUEe TNPHUXOAWT JIMIIb ¢ HCTHHOH 00 3¢gupe (0 ckazouHoi wurie)! Um BbIrogHO
CylIeCTBOBAHHE MHOKECTBA PeJIUTUil, Bpa:kAbl MeNKAY JIOABMH M TOCYAapCcTBaMM,
NMPOTHBOMNOJI0KHBIX HEMPUMHPHUMBIX BO33PeHHUM... YCTpaHfAsA Bce NMpaBAuBbIe CBeAeHUS O
cebe, (aKTHYeCKH HMEHHO OHH 3aMEHsUIM PEeJIUTHM M MacCcoBble YeJloBeYecKHe
NPeACTABJCHUS] 0 PeaJIbHOCTH, TOPMO3HJIM TEXHHMYECKHUIH MPOrpecc, HacaskaajJan OrpoMHoOe
KOJIM4eCTBO BpeIHeHIIuX Tpaguuui, o0psAaoB, NPpUBbIYEK, 10rM... Ho B 4éM ux BbIroaa,
ecsin nmogo0Hoe nJs1 Hac - TPATE/IUSI? OTBeT - B uX 0c00bIX CyHOCTSIX. OHM MOSIBUJIUCH
B pe3yJbTaTe TaK Ha3bIBaeMOI'0 HENMOPOYHOro 3avatus. UM Jis CylmiecTBOBAaHMSA HY’KHA
coBceM apyras 3Heprusi! E€ (cBepxMaJjibie BOJIHBI OTpULATeJbHbIX 3Monuii!) onu BCET' JA
u BE3JIE cTpeMsiTcs MOJMYYHTh KAaK MOKHO Oosbmie! OnHako 3TO cTpeMJleHHe OHHU
THIATeJIbHO CKPBIBAIOT, ICCTBYSl 04eHb PacYEéTINBO, XUTPO, BEPOJIOMHO M JINLEMEePHO!

A TNOHATH HCTHHHOE IOJIOKeHHEe HAa 3emie M MeXaHHM3M INOSIBJICHMS TaKHX
MaTepHAJBHBIX AYX0B-Napa3uToOB (KaK U PAKOBOI OMYyX0.JM) BO3MOKHO JUIIb ¢ ONOPOi Ha
3pup W ero cBolCcTBa: CBepXyNpPyrocrtb, MHHTepdepeHOIMI0 W CHHXPOHU3ALMIO!
KpoBosxkagnsle TBapu I 4eJOBeYeCKOr0 TIJia3a HEBHAMMBI, IOCKOJBKY COCTOSIT
HCKJIIOYHMTEIbHO U3 CBEPXMAJIBIX BOJIH, KOTOPble BO MHOI0 pa3 MeHble aToma. Ilomo6Hoe
BO3HHUKAaeT peryJsipHO MpPH oONpeaeJEéHHBIX YCIOBHMAIX Y BceX JKMBBIX OMOJIOTHYECKHX
CO3/aHUIl (B TOM YHCJe He TOJHKO B roJioBe, HO U B OpPraHu3Me 4ej0BeKa). JTO BIOJIHE
€CTeCTBEHHO, TaK KakKk (u3nYecKHe 3aKOHbI [eHCTBYIOT OJAMHAKOBO [ake B Majom!
BeaeacTBue mosiokuTe1bHON HMHTepgepeHIMN M CHHXPOHU3ANMHU NMPH OJM3KOM KOHTAKTE
maccel JIFOBBIX Onosiornyeckux cymecTB, KOTOpble OJXHOBPEMEHHO HaXOAATCS B
00JIbIIOM THEBHOM, HCIIYTAHHOM MJIH CJIC3THBOM COCTOSIHHH, MOsiBJsieTcs: mapasut. OH B
Buje cBepxMaiibix BoiH CPA3Y Haxoaurcsi y BceX YYACTHUKOB COOBITHSI B TeX YacTsSX
CO3HAHUIl M T0JIOB, YTO OXBa4YeHbl HeraTMBHBIMH YyBCTBaMH. B nanbpHelimieM mapasut
MOKeT UCYe3HYTh, OAHAKO NPH OJIarONPHUATHBIX YCIOBUSX HAYMHAET PACTH, MOATAJKHBasK
JOHOPOB K CcHa0:keHHI0 ero 3Heprueil. OH He o0aagaer OumoJornyeckum TeaoM. Ero
CO3HAHUE HAXOAMTCA B BOJIHAX OTPHUATEJLHBIX 3MOLMUIA, T.e. B CBePXMAJBIX 3(PHPHBIX



00BbeKTax, KOTOpbIe MbI He BHIHM.

Cxoxue AyXU-Mapa3suThl BO3ZHUKAIOT MOCTOAHHO B KOCSAKax pbid, y muyén u
MYpaBbéB... IMeHHO Ha3BaHble CO00IIECTBA, KAK JaBHO M3BECTHO, 32a4YacTyI0 BeAyT celds
KaK eHHBbIH OPraHHu3M, IOCKOJbKY HMH HE3PHMO ISl HAC peajibHO ynpasiasaoT. Ho y Bcex
TAKUX YOPABJSIOMMX TBapeil HeT Pa3yMHOCTH. YMHbIe 3J100Hble MOHCTPbI CO31AI0TCH
AylmiaMu, 00/1aJal01UMHI Pa3BUTHIM Pa3yMoM.

IloaymaiiTe JIOTHYHO U MOCTapaiiTech OTBETUTHh HA 4 MPOCTHIX Bompoca. [lepBblii:
Kakum 10/2KHO OBITH 10 CBOEH CyTH, CTPOCHHI0 U Pa3MepaM CylIecTBO, KOTOpoOe CIoCO0OHO
OecenoBaTh ¢ MHOTMMH JIIOABMH M OCTaBaThCAd HeBHAMMBbIM? OueBHAHO, YTO Borom oHo
ObITh He MOKeT, HO BbIAAéT ceda 3a Hero, T.e. siBJasieTcsi BepoOJOMHOM, JLKMBOH W
JuneMepHoii TBapeio! Bropoii Bonpoc: Iloyemy 3Ta TBaph CKpbIBaeTcsi M 3amMeTaeT Bce
ciennl o cede? CiieqoBaTeibHO, €CTh B Heil HEUTO CTPANIHOE, 0 YéM paccKa3bIBaTh JHOISIM
Hesib3s1! Tpertnii Bonpoc: Kakum o6pa3om Takast Mpa3b odmaercs ¢ JoabMu? OTBeT Takxke
SICEH: TOJbKO MAPa3UTHYECKHM CIOCO0OM, HAXOASCh B TIOJIOBe 4Yel0BEeKAa BONPEKH ero
skejqaHuio M Boum! M derBéprhiii Bompoc: CKOJIBKO BpeMeHH TBaph CyliecTByeT?
BcnomHuTe MCTOpMIO YesnoBedecTBa M pejuruii. 1 Bel He TOJBKO BepHO OTBeTUTE, HO U
NOHMETe, 0 KaKoil KPOBOKA/IHOI, ABYJINYHOI M CKPbIBAKOLIEil CBOI0 3BEPHHYI0 CYLIHOCTh
YMHOIi ONIACHOCTH JJIs1 BceX HAC UIET peub. B 1aHHOM maparpade oTBeThbI JaHbI KPaTKO. A
Bac OUEHD npomy nopasmeiniaste OCHOBATEJIBHO! be3 npeyBesimuenus - pemaercst
cyab0a yesnoBeyecTBa M Bama (kak n Bammx 01u3kux)! BynbTe pa3yMHBbI H 0TBeTCTBEHHBI!

Bame HeBepue B W3JIOKEHHOe paHee M Jajee - pe3yJbTaT BoO3JelcTBHUS,
0CJ120JICHHOI0 JIOTUYECKOr0 amnmapara M IPOAYMAHHOH 3JIOHAMEPEHHOH JesATeJIbHOCTH
JBYX TyXOB-BBIPOJKOB B TeUeHHUE ThICAYeJeTHIl. AGCOTIOTHOE 00IBIIMHCTBO JI0Iei ceiiuac
00BIYHO He MBICJINT JIOTHYHO, 2 BEPUT U JIaie BepyeT B MNPAKTHYECKH 0YeBUAHYIO JOKb H B
TeOpHH, B OCHOBE KOTOPBIX JIeKaT HeBO3MOkHbIe NMpoTuBopeuns. Kem siBisierech Bbl B
cCMbICIe YMEHHsl AyMaTh pPa3yMHO M MOCTYNaTh OTBeTcTBeHHO? (OTBeT Ha Bompoc
onpeneauT Bauy gajabHeiiinyio cyan0y - 06e3 npeyBeiuyenus!

IToJ10keHNE Ye10BeYeCKOro poaa U Y4EHbIX

YenoBeyecTBO - NUBWIM3ALMS MOJYMAPUHOHETOK, KOTOPbIe HAXOASATCH IMOJ
NMOCTOSTHHBIM M HEM3BECTHBIM MM BO3/leiicTBHEM B TedeHue Beeil :xu3Hn. HanboJsiee cuibHoe
BJIMSIHNE OKA3bIBAETCSl HA YUEHBIX, B EPBYIO oYepenb - HA (PM3UKOB U acTpoHoMOB. Llean
€aMOro MOIIHOI'0 BO31eHCTBUSI HA HUX - He JONYCTUTHh MOSIBJICHHUS Y JIOAeH NMOAJTUHHOIO
HAYYHOI0 MHMpOBO33peHusi. OHO ceiiyac JelicTBUTeJBHO orTcyrcTrByer! B Tex
00CTOATEIBCTBAX, YTO MBI BCe KUBEM, MO-APYTOMY ObITH He MOKeT! DU3NMKH U ACTPOHOMBI
CJHMIIKOM ONACHBI VIS OTPOMHBIX AYXOB-Mapa3uToB. OYeBHIHO: eCJIM eCTh BO3/ieiicTBHE, TO
€ro HaJ0 CKpPbITh U He JONYCKATh IOSIBJICHHE CBEeJCHHH 0 TeX, KTO Napa3suTHpyeT Ha
pa3yme u yyBcTBax! BmosiHe 3aKOHOMepPHO, YTO BCé TaK M NMPOU30LLIO 3a ThIcsIYeJeTHs
CO3HATEJIBHOI'O nckaxeHusi HCTHHHBIX 3HaHUI. OTcCI01a M epBOHAYaJbHOE HeBepHe
JII000r0 YnTaATeJI.

Ho paiite orBer Ha Bompoc: Oumymaere jau Bpl Hagumume B Bamem opraHusme
MHOTOYHCJEHHBIX MEJKHX 0co0eil, KOTOpble HaxoAsATcd B HéM Bceraa? be3dycioBHo, HeT -
Jaxe B TOM CJly4yae, KOrJa TaM NOfABJIsATcH Bpeauteau! Bbl coriacHbl ¢ 3tum? A
Bo3jaeiictBue ocymectniasercss Ha KAZK/1OI'O yesioBeka ¢ yTpoObl MaTepu M 10 €ro CMepTH
04YeHb YMHBIMH TBapsiMu. OHO NPHUBBIYHO, He3aMeTHO W HeomyTumo. K Tomy :xe, 0 HéEM
HHUKTO He 3HaeT. BoiiHbl, Tpareauu, nosiBjieHHe BPeAOHOCHBIX TEOPHIl M MOJ00HBIE COOBITHS
NMPOUCXOAAT M3-32 BO3/AEHCTBHS U CBOEOOPA3HOIO CeJIEKUMOHHOT0 OTOOpa MCIOJHUTEeH.
Kputepuem 111 Hero Bo BceX BHAaxX YejoBeueckoil aesitebHocTd BCEI'IA BbICTymaer
HauOoabmmii Bpea aAjas dwaeid. Cocrosinue BCAKOI'O B3pociioro u pe6énka B HacTosiiee
BpeMs SIBJISIETCS] He BIIOJIHE eCTeCTBEHHBIM.



Ecau Bel npo4win BHHMAaTEeIbHO 0 3THX CTPOK, TO YPOBeHb Bamero Jiormyeckoro
MBIIJIEHHST M BOJIsI, BeCbMa BePOSITHO, BbILIEe OCTAJIBHBIX JIIOfIeil. A HexeJlaHue
3HAKOMUTBCS ¢ Moeii padoToii OyaeT He coBceM Bammm (uiim coBcem He Bamum), Ho ceiiuac
Bl mponecc Bo3eiicTBUs Ha ce0si He MOYYBCTBYeTe, MOCKOJIBKY 0 HEM HHKOIA He 3HAJIM.
Ognako y Bac mosiBUTCS HeKeJIJaHMe 4YUTATh, KAK M COMHEHUsI B M3J0:KeHHOM. HXx
yerpansaT nanabHeiimme YBEJIWTEJ/IBHBIE noka3arenbcTBa n Bama xors 0b1 He0ob1IAs
HACTONYMBOCTH pa300paThbcs B KM3HEHHO BakHOM s Bac, Oam3kux Bam m Bcero
yesioBeyeckoro poga! Mmenno Bbl Osarogapsi cBoemy JIOTMYeCKOMY Aanmnapary u BoJie
CMOsKeTe CTaTh BCEMHMPHO M3BECTHOM JIMYHOCTHIO B ckOpoM BpeMeHu! Hago jimmsb xymarb
JIOTHYHO, ONIMPATHCHA HA PeAIbHOCTH U 1efiCTBOBATH OTBETCTBEHHO!

Kaaccnuecknii onmbIT MaiikelbcoOHA (C HENMOABMKHBIM NPHEMHHKOM) MHOTHe
¢uzuxu u acrponombl BUIEJIU emié Bo Bpemsi yuéonl B By3e. st Hux on IPEJIMETEH,
NMO03TOMY SIBJIsIETCH J0OKA3aTeJIbCTBOM. A MOM /10Ka3aTeIbCTBA OHM YBUAETH He MOTyT. XO0TA
B M3JIOKEHHBIX 3-X JKCIHEPpHMEHTAX - Takasl ’Ke CyIIeCTBYIOIIasi JAelCTBHTEIbHOCTb,
JO0KAa3aHHAsi MHOKECTBOM ONBITOB M OIPOMHOMH IPAKTHKOH, KaK W B 3JKCIepHMeHTe
Maiikeabcona. OaHako yuyéHble pa3o0paTbCsi He B COCTOSIHUM: UX MbIIIJIEHUE (pAKTHYECKH
JMIIb TNpeIMeTHO, HO He JOTMYHO MO YKa3aHHBLIM HpuYuHaAM. [las NmoHMMaHMA MM
HeoOxonumo HEIIPEMEHHO yBuaers, ycjaplaThb, HOTPOraTh, a 3a4acTyl0 U y4acTBOBATH
Jn4HOo! UMeHHO TaKOB UX YPOBEHb JIOTHYECKOro MbllLIeHUus1! 51 HM B KOeM cilydyae He X041y
YHH3UTH WJIH OCKOPONTH YYEHBIX, a b KOHcTaTHPYI0 X TPAI'MYECKOE noJoxenue,
KaK U Bcero 4ejgosedecTBa. OHM B pa3MBbIILICHUSIX ONIMPAIOTCA He HA JJOTMYeCKUIl anmapar
U peaJjbHOCTh, A HAa 3ay4YeHHble W3Bpall¢HHbIe 3HAHUA W JKHBBIE (OPMYJIbI,
npasaonosodue M MaTeMaTH4YecKHe pPacyéTbl, MCXOAsIIIME M3 JIOXKHBIX IPeINOChLIOK.
IoHATH AeHCTBUTEILHOCT H MBICIUTD JormuHo Aiusi uux UPE3BBIUAMHO cioxno m3-3a
YCUJICHHOTO BO3JeHCTBHSA W CeJeKIHOHHOTr0 0TO0pa B X cpeay! OdyeHb HeMHOrHe M3 HHMX
MOIYT YCTAHABJIUBATH NPUYHHHO-CJIeICTBEHHbIE CBA3M - U TO U3peaKa.

HNMeHHO M0 yKa3aHHBIM JABYM NMPUYHUHAM NpeJCTABUTENU Hayku nmpakTudeckn HE
MOI'YT pazoOpatbess ¢ OTBJCYCHHBIMH NOHATHAMH. Beab oHM  coOcTBeHHOI
NpeIMeTHOCTbI He 00aagalT. Oco0eHHO TpydeH YYEHBIM [Jisi NOHHMMAHUS CMBICI
cJIeIYIOIIMX CJIOB: BOJIHA, BpeMs, TpyA.. B pesyabrate 'HayuyHbIX" cTapaHui
NpeAcTaBJeHUs] JIOAeil 00 3THX MOHATHAX O4YeHb JaJleKH OT McTUHbI. U 31ech onsTh
Ha0MaawTes rpyoeiiliye HApyLIeHUs! NPUYMHHO-CJIEACTBEHHBIX CBSi3ell - NMPOMCXOAAT
NMOAMEHbI NPUYHUH ciaeacTBusiMu. Danbcupurxanus noustuii ""Bpemsa’ u "1Tpya" (a Taxke,
COOTBETCTBEHHO, MCTHHBI W HAayK, B TOM 4YHcJIe - IKOHOMHYECKOH M (PUHAHCOBOI)
paccmaTpuBaeTcs B Apyrux crarbsix. O BpeMeHu - B 5-ii rjaBe JaHHO# padoThbl, KOTOpas
siBJsieTcsi 1-if yacThblo, a 0 TpyAe - B 4-if yacTu.

Bammum co3HannemM u uyyBcTBamMmu Maununyaupyior HE3AMETHO paas Bac
orpoMHble ayxu-napasutbl. K ToMy ke, Bbl moka He coBceM roToBbI K TAKHM Pe3KHM H
IHPOKOMACIITAOHBIM HM3MEHeHHsM. Beab NMpOTHMB MOMX NPABAMBBLIX 3HAHUI OYKBAJIbLHO
Bcé: MpPHUBBIYHOE, HO (anbcHU(PUIUPOBAHHOE MAaccOBOe YejJ0BevyecKoe MHPOBO33peHHe,
€J1200CTh JIOTHYECKOro amnmnapara MbIIUIeHUus (Kak 4YesjgoBedecTBa, Tak W Bamero),
ThICSYeJIETHSSA MOATOTOBKA IyXaMH-BbIPOJAKAMH HbIHEIIHEH CUTyalMu Yepe3 MHOTHe BH/bI
JAesITeIbHOCTH M peIUuruu... [lloatomy B Moux padorax B TOil MM MHON CTeNeHU 3aTPOHYTO
MHO’KeCTBO HAYYHBIX TUCIMIIJIMH.

Bce nmocienyromue 10ka3aTebCTBa MPUBEAYT K CTPaHHBIM AJs Bac, HO HCTHHHBIM
BbIBOIaM. MIX 3aMeHsJIM OIIMOOYHBLIMH, NPABAONOAOOHBIMH M CIMHUYHBIMH CJIY4YaAsMH
(Bompexku o0IIMM NpaBMJIaAM) MHOTMe BekKa - (aKTHYeCKH He Joau. Bame HeBepue
(ocobeHHo y mpenctaBuTelleli HAayKH) OyJeT OCHOBAHO B OCHOBHOM Ha J3MOLMAX H
NPUBBIYHBIX OMMOOYHBIX B3IJAAAX. A HAJ0 ONMHMPATHCS HA PeaTbHOCTh M JIOTHYEeCKHH
annmapar! Mpbl nMeeM MNapaJoKCAJIbHYI0 M HeJleNyl0 CHTYalMi0: B TOJOKEHHS C
HEBO3MOKHBIMM NMPOTHBOPEYHSIMHU (KaK M B (paKTHUYEeCKH 0YeBH/HYIO J0Kb) BCe BEPAT, a B



peanbHOCTh, JIOTHKY W apu(MeTHKY - HeT! /11 HOPMAJILHO MBICISIIMX CYIIeCTB TakKasi
cUTyanusi - siBHasg raynoctb! OQHAKO 3TO BONHUIOLEe NMPOTHBOpPeYHe C Pa3yMHOCTHIO
cylecTByeT o4eHb aAapHo! CliefoBaTesIbHO, IIOBCEMECTHO €CTECTBO 4eJIOBEYeCKOIo
CO3HAHHUSI HAPYIIEHO ¢ IPeBHUX BpeMEH!

Hano u3mMeHMTh cCUTyanuio B Mupe 0bICTPO U I100a1bHO!

dymaro, uro Bac He paayer HbIHemHsisi cutyanuss B mupe. Iloso:xxkeHue Be3ne
Heo0X0AMMO H3MEHHTb PAIMKAIBHO M oO4YeHb ckopo! Jlass 3TOoro He HYKHBI
PEBOJIIOLMOHHBbIE, CUJIOBbIe WM NMOoA00HbIe aeiicTBusa. Haxo umb noxgymars JJIOI'MYHO,
NPOBECTH OPraHU3aLMOHHYI0 pa0oTy U IO NMPHHIMILY JOMHHO 3allyCTHTh MEXaHHU3M HOBBIX
B3aMMOOTHOILIEHMIT MeXIy JI0AbMHM M rocyaapcrBamu. be3yc/ioBHO, Bce coBepiiaemble
naeiicteus OyayT uckiawuureabno 3AKOHHBI u coBepuienno BE3OITACHBI ans moneii.
Ecau y Bac emé umeercsi HeloBepHe K M3JI03KEHHOMY, TO JY4YIIHi BapuaHT pa3odpaTbes -
NMPO0JIKATH pacc/ieioBaHie U TyMaTh JOTUYHO!

Ceiiuac, Kak HUKOT/AA, NPeACTABUTE]M HAYKH riaBeHcTBO IIpupoasl u JIOTHKH BO
MHOT'MX CJIY4YasiX HTHOPHPYIOT! B pe3dyibTaTe peanbHo (pu3nKa, aCTPOHOMMSA, XUMHUS H PSIJ
JAPYTUX HAYYHBIX AUCHMIIMH SIBJSIOTCH eCTeCTBEHHbIMM HayKaMM JHIIb HAa CJI0Bax.
IHo3ToMy Ans y4éHBIX Tak MHOTO TaiiH. Ho oHM Jierko, NpocTo M 3a4acTyI0 eAUHCTBEHHbIM
crocoboM 00bsicHsIlOTCsl. C APYrol CTOPOHBI, NMPeICTABUTENSIMH HAYKU He NOHMMAETCH
MCTHHHAS TeOPHUs BePOSITHOCTEi. A 0Ha sl CyaLObI YeoBedecTBa nmeer BAJXKHEMIIIEE
3HayeHue! MeHHo nmo3TomMy u He moHnMaetTcss! O Macce HeBO3MOKHBIX NMPOTHBOPEYHIl U
HeJIeNoCTel, CyIeCTBYIOINUX BO MHOTMX HAYYHBIX AUCHMIUIMHAX W3-32 HENOHMMAHUSA
OaHHO#i Teopuu - B cieaymouleii riaase. K ciaoBy, m3paniabckuii yuénnlii, HobeneBckuii
Jgaypear Janmdia Kaneman um ero apyr Amoc Teepckm n0Ka3ajiu IKCIEPHMEHTAJIBLHO:
CNEeNHMAJNCTBI, MMeKIIde MaTeMaTH4Yeckoe o00pa3oBaHHe, COBEPIICHHO He IOHMMAIOT
TeopuI0 BeposaiTHOcTel. OHU He OepyT eé BO BHUMAaHHe JajKke B TeX CJHY4YasaX, KOIrAa MOXKHO
u30eKaTh NMOTePh WIM MOJYYHUTh BbIroay. U neiicTBYIOT TOUHO Tak, KaK M JIMLA, KOTOpbIe
coBceM He3HAKOMBI ¢ Heil. [Io700HBIX cUTyalHil B HAyKe - MHOKeCTBO!

Teopusi BeposiTHOCTeli - MCTHHHasi Hayka. Bce mpormBopeuns c¢ Heii BE3JIE,
skmouass Kocmoc, nokaseiBalor nx MCKYCCTBEHHBIM xapakrtep! M orpommuoe
KOJIMYeCTBO HeJlenocTeil, CTpaHHOCTed, TJynmocTeli M fAKOObI TaiiH, KOTOpble B
AedCTBUTEJLHOCTH JIeTKO 00BSICHAIOTCS, TOKe He ecTecTBeHHBbI. 00 3TOM CBHAETEJbCTBYET
uMeHHO Teopusi BepositHocTeil. Ho e¢é HEOBXO/MNUMO u noHuMarb, ¥ NPUMEHSTHh Ha
npakTuke, 4ero Her mnpaktudecku HUIJE! IIpoucxoasimee Ha 3emje aMKO, HO
3aKOHOMEPHO W3-3a OTCYTCTBHMSI y JI0Aell HAyYHOr0 MHMPOBO33PEeHHs] M HEM3BeCTHOH HM
IMPUYUNHBI cymecTByOIIEro moi0KeHus.

Teopusi BepositHocTeil (npu eé moHumanum) Hecétr B cebe CMEPTEJIBHYIO
yrpo3y ayxam-napasuraM, Kak U ycTpaHeHHe U3 HAYKU NJOKTPHHbI JiiHmTeiiHa. Takyio ke
ONACHOCTH /UISI HUX MPeICTABJIACT U NMOJTHOe MTOHNMAHME JIIOIbMHU OTBJICYEHHBIX OHATHI.

BaMm cieayer oTHecTHCh K YTEHHIO 3TOH PadoThl He TOJBKO BHMMATEJIbHO, HO W
OTBeTCTBeHHO! OT MOHMMAaHUSA MaTepHasa 3aBUCHT CJMIIKOM MHOTIO0, B MIePBYIO o4epelb -
aas Bac gauuno! IMoatomy HACTOSATEJIBHO npomy pa3o0patbes ¢ 3-Ms Bemamu
JOCKOHAJIBHO. Bo-nmepBoix, ¢ OBSA3ATEJIBHBIM  nHamnuuem HMEHHO
npeacrasiaeHHoro 3¢upa. Bo-Bropsix, ¢ HMCTHHHBIM wu IIOJIHBIM cmbicioM
oTBJIeYEéHHBIX MoHATHH. B-Tperhux, ¢ IIPABUJIBHBIM mucnosb30BaHHeM Ha NpaKTHKe
TeopuHn BeposiTHOCTell. OHH, Kak W psig ApPyrux (yxke m3BecTHbIX BaMm) cocraBasrommx,
BXOAAT B OCHOBY Hay4yHoro muposos3penus. [Jas OI'POMHBIX nepemen B cyabOe
Kaxaoro 4yejgoeka 3emin HAJIO: nymaTh JIOTHYHO, OMMHPATHCS HA PEATbHOCTh, MPOSIBUTH
OTBETCTBEHHOCTH M MPOBECTH He0OIBIIYI0 OPraHN3AMOHHYI0 padoTy.



OobpameHue K JOTHYHO AyMaOmuM J0aaM 1 nporusHukam OTO u CTO

YesioBe4ecTBO - NUBWIM3ALNUA IOJYMAPHOHETOK, CYIIECTB € 0CJHA0JeHHBIM
CO3HATEJIBHO u 3JIOHAMEPEHHO Jgoruyeckum annapatoM. CamMbIMH cJIa0bIMHM B
YKa3aHHOM CMBbIcJIe SIBJIAIOTCH Y4éHble, (PU3UKM H acTpoHOMbI. Beab HMEHHO OHM
NPeACTABIAIT Hau00abIIyI0 onacHOCTh JuIs Toil IPUYNHDBI, uto BhI3BIBaET OC1a0JIeHHe.
Io3TOMY MM YCTAaHOBMTH NPUYMHHO-CJIECTBEHHbIE CBSI3H BeCbMAa 3aTPYAHUTEIbHO.

IMosararo, MHOTHe IPOTUBHUKM JOKTPUHBI JWHIITEHHA y/Ke MOHSAJIN: JIOTHYeCKUMH
U MaTeMaTHYeCKMMH [10Ka3aTeJlbCTBAMH YOeAUTh HAY4YHOE COOOIIEeCTBO B OIIMOOYHOCTH
MAacCOBBIX NpeAcTaBjaeHUid 0 Mupe nmpakruyeckd HeBO3MOKHO! OJHAKO NPUYHMHY CTOJIb
HeJICNOro I0JIOXKEHUsI OHU He npeacTaBasaoT. Ho ona ecthb, 1 e10 yuénbie He siBasirores. st
pelieHNs YKa3aHHOH Mpo0jaeMbl HaM He00X0ANMMO J1eliCTBOBATh COBMECTHO, B TOM YHCJIE - B
NMOJAT0TOBKe BCeoOIIero 0CBOOOIMTEIbHOI0 MEPONPHUATHS H NMPOBEeJeHUH IKCIIePHMEHTOB.
Jnst momoOHBIX AeiicTBUH HY:KHBI BCe B3pOCjible M JeTH 3eMJId, a He TOJbKO Yy4éHbIe,
(u3uku, acTpoHOMBI, XHUMHMKH.. Beap mnpobiema 3aTparuBaeT NOYTH Bce BHABI
yeJioBevecKoil resitelbHOCTH. B 3ToM Bbl Moxkere yoenutnhesi. Kaxxaoro 4esnosexa Hamei
IInaHeTsI TMIMJIA OTPOMHBIX (HEM3BECTHBIX YeJ0BeYecTBY) IeHHOCTel!

K coxkajenuio, 11 npeAcTaBuTe el HAYKH J0Ka3aTeIbCTBAMHU SIBJSIIOTCH TOJbKO
¢opmyasl u TeopuH, a He PpeaJbHOCTh B co4YeTaHMe ¢ Jormkoil. Pa3zo0paTbcs B
3JieMeHTapHbIX Bemax u3 Ilpupoas! W pemmTh npocreimmue 3agayu THHa 2 + 2 OHH
3a4aCTYI0 He MOryT H3-32a HX O4YeHb HHM3KOr0 YPOBHSl JIOTHYECKOr0 MBILUICHHS W
¢panaTuzma! Ho Ha 1o ectb BHemHsiss [IPUYNHA!

IIpuraamar k BeIrogHoMy s Bac corpyannyectBy! MHorne yuyénnle MedTaau o
CO3JaHUM TEOPUM TAK HA3BIBAEMOIr0 eIUHOro moJjisi. JpupHyio BcejleHHYI0 BIIOJIHE MOYKHO
Ha3BaTh EnunbiM mosnem. Bnepeau - orpoMHas padora cnenuaJucTOB NPAKTHYECKH BeeX
HANIpaBJIeHHIl 4YejioBedyeckoil JesTeqbHOcTH. Ho wMenno Bbl uMeere Gosbinoe
NnpeuMyliecTBO nepen Apyrumu. OgHako 1Jisi monuManuss Bam Ha mepBoe mecto HAJIO
craButh [MOCTOSHHO ToMbKO CcylIecTBYIOIME MAaTepHAJbHbIe Belld, NPHPOIHBIE
SIBJIEHUSI M JIOTHMKY, a He Ha (opmyiasl u Teopum! IlpensoxkeHue o coTpyaHMYecTBe
o0pameHo kak pa3 Bam, yuTalomemMy 3TH CTPOKH - He3aBHCHUMO OT Baineii cienuanabHocTH,
YPOBHsI 00pa3oBaHusi, Bo3pacTa u rpaxaancrsa!l Camoe BaxHoe ceiiuac - Bame ymeHue
MBICJINTD JIOTHYHO M peabHoe :KeJanne yuacrBoBaTh B BEIUYAHWIIEM JEJIE 3a Bcio
HCTOPHIO YesloBeyecTBa!

He xotesioch 0b1 BHOCMTHL nmyTanuuny B Bamm paccyxnenusi. Ho eciu roBoputh
HAYYHO, TO MPOCTPAHCTBO Me:K1Y dPUpaMu MOKHO Ha3BaTh BakyymoM. Kosaebanus 3¢upa
NPOUCXOAUT B HéM. OHAKO 3HAHUE 0 €r0 HAJIUMYMU HAM Hu4vero He naér. Iloatomy ans
NMPOCTOTHI U SICHOCTH TEMY O MPOCTPAHCTBE MEKAY I(pupamMu 1 He 3aTPAruBaIo.

I'1aBa 2

be3 nonnMaHus TeOpuM BEpOSITHOCTEN HET HU HAYK,
HH HaIllero paccje10BaHusi, HU MHOTOI0 APyroro!

Teopusi BeposiTHOCTEHl JJisi HAC - OJHA M3 KU3HEHHO BAKHBIX HAYK, IMOCKOJIBKY
spasiercs OBSIBATEJIBHOM uacThi0 HAYYHOr0 MeTOla INO3HAHMA. BamM oHa oOdYeHb
NpUroAuTcss B JH0OM ciaydae: B paldore m yuyébe, B HCCJIeJOBAHHUSIX H HrpaX...
HacrosiTeJibHO NPOLLY BepyHOIIUX pa3o0paTbes ¢ Helw. OHA MOHAK00UTCA UM BO 2-if YacTH.
W napaiiTe BBISACHUM, B KAKOI CTeNEeHU Y4EHbIM MOHATHA TEOPUSi BEPOATHOCTEM.

Ho nas1 Hayasia s Xo4y, 4To0bI Bl oco3Ha m:



Teopusi BeposiTHOCTEl POCTA, €CJIMN €€ He YCJIOKHATD!

Ecan y Hac B smmke jge:xxuT 10 npoHyMepoBaHHBIX mapoB ¢ mudpamu ot 1 1o 10, To
BEPOSITHOCTH BBITAHYTH map ¢ yncjaoM 10 pasna 10 npouentam. Ho 6osee BeposiTHel, 4TO
MBI BBITSIHEM JII000€ Apyroe 4umucio ot 1 10 9, a He camoe 0oabmoe (He 10), MOCKOJIBLKY
Takasi BepoSITHOCTD cocTaBJisieT 90 npoueHToB. BHITAHYTH IIap ¢ caMbIM 00JIBIIMM YHCIOM
u3 10000 npoHyMepoBaHHBIX HIAPOB Yy:Ke CJAHUIIKOM MajaoBepositTHO. Ckopee Bcero, Mbl
BbITsIHeM Ji100oe npyroe yucao (He 10000). IIpu 10 MusimoHax mapax BBITSHYTh caMoe
ooabmoe yucjao (10000000) mpakTHYecKH HEBO3MOXKHO. 3aKOHOMEPHBLIM Pe3yJabTaTOM
Oyzaer BLITATMBAHMeE JI000r0 APYroro Yuciia, Ho He CaMoro 60JIbIIOrO.

IIpuBenéHHbIe MPUMePHI ¢ MIAPAMH MOABEJU HAC K 3aKOHY 00JIbIINX YHCe:

HB.]'leHVlﬂ, BEPOATHBLIC IIPU MAJOM 4YMCJI€, MIPH 00JILIIIOM KOJHYECTBE CTAHOBATCHA
3aKOHOMEPHBIMH, IPU 04YeHb 00IbIIOM - HeM30eKHBIMM.

B Hammx npumepax BBITAHYTH JecATKy M3 10 mapoB BO3MOXKHO, OJHAKO Oojee
BEPOSITHO, YTO MbI BBbITsIHeM JI1000e Apyroe uucjo. Ho mo mepe yBejanyeHusi KoJu4ecTBa
IAPOB BePOSITHOCTH BHITATHBAHUS He caMOro 00JbIIOro 4ucia Beé 0oJiee yBeTHUMBaeTCs
W NpeBpamaercs NpH JOCTHAKEHUH 00JBIIOr0 YHCJIa IAPOB B 3aKOHOMEPHOCTh, a NMPH HX
OIPOMHOM KOJIMYeCTBE - B HeHM30€KHOCTb.

3akoH OoJBIIMX YKce]l BKJIIYAET B ce0sl HECKOJbKO TMOJO0KeHMH (HeCKOJIbKO
Teopem). K y:ke usBectHoii Bam ¢opMyinpoBke cjieqyeT 100aBUTH €lIE OHY:

C yBeqMYeHHeM 4Hc/Ia BEPOSITHBIX SIBJeHUH HX cpeJHHE BeJMYHHbI CTPeMSITCS
CTATh NMOCTOSIHHBIMM H NPH 00/IbIIOM KOJIHYECTBE TAKOBLIMU NPAKTHYECKH CTAHOBSATCS.

PaccMoTpuM naHHOe mMoJiokeHHMe HA mMpuMepe ¢ MoHeTol. Ilpm moalOpackiBaHuHM
MoHeThI 10 pa3 eé magenne OpJOM WJIHM PelIKOii KBepXy BepPOSITHO B COOTHOIIEHMH U S K 5,
6 k 4, u 3 Kk 7... Ho mo mepe yBeJuYeHHSI KOJUYECTBA OPOCKOB 3TO COOTHOIIEHHE
HEYMOJIUMO OyJaeT MPUOIUKATHCA K PABEHCTBY (K MOCTOSSHHBIM CPeIHUM BeJIUYMHAM), T.e.
K cooTHOmeHU10 50% na 50%. [Ipu MmuinoHe OPOCKOB MOJIYYUTH Jaxe cOOTHoIeHne 60%
Ha 40% MNpakTHYeCKH HEBO3MOXKHO - OHO OyJeT o4YeHb OJM3KO K COOTHomeHHo 50% Ha
50%. HexoTopble JIOAN NM0JAaTral0T, YTO BEPOATHOCTH BbINAeHHUS OHOI CTOPOHONH MOHETHI
100 pa3 nmoapsa paBHa 1 mpouenty. U oyennb 3a0/1y:KIal0TCsl, MOCKOJAbKY TaKoe COObLITHE
CJMIIKOM MAJIOBEPOSITHO: KakK OAMH maHc u3 uyuciaa ¢ 30-i0 nudppamu (310 naxe He
TPUIJIMOH TPUJJIMOHOB, a 00JIbIIIE).

Jdymarw, Bbl NoHsIM, 4YTO TeOopUsl BEPOATHOCTEH [eilcTBUTEJBbHO mnpocra. Eé
MOJIOKeHNsI ¢ MOMeHTa MyO0JauKanuy (HeCKOJbKO BEKOB HAa3a/l) MPOBEpPSJIMCh MOYTH BO
BCeX rocyAapcTBax OrpoMHoe Ko/In4yecTBO pa3. Oco0eHHO mpeycnejd B 3TOM CTYIeHThI.
Kak npaBuio, A1 NpoOBepKH MCIO/Ib30BAJIMChL MOHeTbl. M Bece y0e:kaaauch B IOJHOM
COBIIaJICHUM TEOPHH C MPAKTHKOIM.

Yro mp1 BCE norepsiiin

H3-32 HEMOHHMAaHHA TCOPHH BEPOHATH oCTel

IMonumaroT Jiu TEOpUIo BCPOHTHOCTeﬁ ACTPOHOMBI U (l)I/ISI/IKI/I?



Ot Teopuu MbI nepeiigém k npakruke. B Kocmoce orpomMHoe K0/J1u4eCcTBO NMbLIH.
Omna ocenaer Ha Bce 00BEKTHI, M Y HUX HEMHUHYEeMO MeHsieTCsl U Bec, U pa3Mepbl, U CHJIbI
nputskeHusa. Tak 4To 1Jsi BceX KOCMHYECKHMX Tes Heu3dMeHHOCTH HeT. B CosaHeunoi
cHcTeMe MHWJLIMApPABI 00bEeKTOB Pa3HOro pasMepa (ceiiyac W B [JajdbHeillleM sI He
NPUHUMA0 B PacyéT MHKPOCKONMYECKHe W cBepxMmaJjble Teja). Eciu ciegoBarb Tem
B3[VISIIaM, YTO LAPSAT B AaCTPOHOMHMHU U B mpeacTaBjenusix jojaeii, To TEOPETUYECKH
Bce KocMuueckre Tesaa B COJTHEYHOMH cucTeMe MOKHO pa3aeuTh Ha 3 OCHOBHBIE TPYNIIbI:

1. 3amennsilonue CKOPOCTh;

2. IBuraommecsi NPpAKTUYECKH PABHOMEPHO;

3. Yckopsionue 1BHKEHUE.

A mumy TEOPETHYECKU, nockoibKy Tak Ha3piBaeMmblil xaoc B Kocmoce ecThb
komiuieke HEYIIPABJISIEMBIX cayudaiinbix coObiTuii. Ha HUX Teopusi BeposiTHOCTEN
pacnpoctpansiercs BE3YCJIOBHO!

B kaxpmoil rpymnme AOJKHBI ObITh MHJLIHAPABI O00BEKTOB - B COOTBETCTBHH €
Teopueil BeposiTHOCTeld. MMeercsi BBHAY YKa3aHHOe Bblllleé BTOpOe TMOJ0KeHHe (0
NMOCTOSIHHBIX CPEeJHUX BeJHYMHAX), MOCKOJbKY B ColHeYyHO#H cucTeMe oT 50 MWLIMapIOB
o0bexToB 10 100 Muaauapaos. B nepByio rpynmy ciegyer BKJIIOYUTH U TaKHe, KOTOpbIe
yaKe 0CTAaHOBUJIMCh. X KOJIMYeCTBO JOJKHO ObITH HEMAJIBIM, IOCKOJIbKY 3eMifl (Kak U BCst
CosnHeyHasi cucTeMa) ABUIaeTcs MO0 KPyry ¢ HMKJOM riae-1o B 250 MUIIIMOHOB JieT. B Tom
Mecte, TAe Mbl ¢ Hameil IlaaHeroii HaxoamMmcsi ceiiyac, OHa y:Ke ObLIa MHOro pas.
CienoBaTtelbHO, MBI 0053aTeJbHO [OJKHBI Ha0IIOIATH W TejJa, OCTAHOBHMBIIHNECH B
npouuiom. Ho Ha camoM Jejle HUKTO M HUKOrjJa He HaOaogan B CoJiHe4YHOH cucTeMe
HeMmoJABHKHbIe 00beKThl. ECJIM HeT HemMOABMIKHBIX TeJl, TO He JO0JKHO ObITh U 00LEKTOB,
3aMeJJISIIOIIUX CKOPOCTh MNOCTOsIHHO. IIpm uMX Haamyum Mbl NOJYYMM HEBO3MOMKHOE
nporuBopeune. Ho Takue neiicTBUTEJBHO OTCYTCTBYIOT! ECTh Tesia, KOTOpBIe IBHIAIOTCHA
HEKOTOpOoe BpeMsi ¢ 3aMe[JleHHeM Ha MaJyl0 BeJHYHMHY, HO TOTOM HX JABH:KeHHE
ycKOpsieTcsl HA TaKyl0 ke BeJWYMHY. 1 B TakoM puTMe OHHU JBMIalTcs mocrossHHo. Ux
MOKHO OTHECTH KO 2 rpyMnie, HOCKOJIbKY OHHM IBHIAI0TCS KaK ObI pABHOMEPHO.

MMonyyaercs, uro B CoJIHeUHOH cucTeMe OrPOMHAasi epBasi rPynmna orcyrcrsyer! A
B Heil HO/LKHBI OBbITh MWLIHMAPAbl KOCMHMYECKHUX Tes! JTOT H3BEeCTHBIH (aKT sIBHO
HaxoautTes B BOIIMIOLEM nporuBopeunn ¢ Teopueii BeposaTHocTel! Takoro He 101:KHO
ObITh, NOCKOJIBKY BEPOSITHOCTH CYINECTBYIOILICH pPeaJbHOCTH (€CJIM CYMTATh B3IJISIABI
npeacraButeneii opuumanbHoii Hayku BepHbiMHM) paBHa HYJIKO! Mbl HMeeM Kak ObI
HEBO3MOKHOe TPOTHBOpeYHe, T.e. NPOTHBOpPedYHE MeKIYy TeopHell BepoOSITHOCTeHl M
IIpupopnoii! Ho To u apyroe - ncruna. CiienoparejibHO, HUKaKoro xaoca B Kocmoce ner! A
eCTh onpeaeJEHHbIE YCI0BHUs, KOTOPbIe BbINOJIHAITCH KOcMUYecKUMH Tejamu! MHaue Obl
UX JBM:KeHHEe ObLIO XaOTHMYHBIM, H Y Hac UMejaach Obl orpoMHas nepsas rpynna. Takum
o0pa3om, Teopusi BepOATHOCTEH M PealbHOCTh CBHAETEJbCTBYIOT, YTO BMECTO HAYYHBIX
B3IJIsIA0B MBI nMeeM 3a0Jyxnenne. Hanmumo paxkr HAJIMYMUS B Tak Ha3bIBaeMoil Hayke
odepeanoro HEBO3MOKHOI'O npoTuBopeyus, T.e. HeJ1eMOCTH U IJIyHoCTH!

Jaxe ¢ y4éToM TIpaBHTAIMOHHOIO B3aMMOJEICTBUS Mbl JOJLKHBI Ha0J101aTh
OrPOMHOE  KOJHYECTBO TMOCTOSTHHO  3aMeMJISIOIIMX CKOPOCTh M NPAKTHYECKH
ocTaHOBUBIIUXCA KocMuyeckux Tea! Beap wux aBmwkenus npu I[MOCTOAHHO
H3MEHSI0IEeMCSl B KaK/I0M M3 HHX Bece PeryJsipHo 3a4acTyI0 MPOTHBONOJIOKHBI OCHOBHBIM
CHJIAM NMPHUTSIZKeHHs, AeficTByromuM B CoJiHe4Holi cucreme!

PaccmoTpum BTOpylo rpynmy. Oka3bIBaeTcsi, UTO B Hell HeT 00HEKTOB, KOTOpbIe
JBHUTAJNCH ObI ¢ MAJIOi, Cpe/iHel UJIM ¢ OTHOCUTEILHO 00Jb1I0H CKOPOCTHIO. Bee oHM JieTAT
B Kocmoce TosIbKO ¢ KOJI0CCATIBHON CKOPOCTHIO, H3MepsieMOl COTHSIMHU ThICSIY KHJIOMETPOB
B yac. Cxopocts 3emuin npu aBu:keHnd BOKpyr Coanna mpessimaer 106000 km/gac. Ho
BMecte co Bceeii ConHeuynoil cucremoii OHa JBHMraercsi BOKPYr ILEHTpPa TrajJaKTHKHU
Muaeunsiii IlyTs co ckopocthio cBbiie 700000 km/yac. HukTo M HMKOrga He HaOII0AAJ



TeJla, KOTOPble IBUTAJNCh Obl PABHOMEPHO € MAJIOH, CpefHeill WM € OTHOCHUTEIbHO
0oabI0li ckopocThio. Bee 00bexkThl CoTHEYHOM CHCTeMbI JBHUIalOTCH TOJBKO B Y3KOM
AMana3oHe KOJIOCCATbHBIX CKOpPOcTeil. XoTs MbI JO/UKHBI HA0JdH0IaTh O0BEKTHI,
JABUTAIOIIMECS C PA3HOH CKOPOCTBIO.

HanomH1o, 4T0 Bce kKocMuueckne Teja B CoJIHeYHOIl cucTeMe ABUTAKTCH BOKPYT
Coanuna. OHM peryjisipHO MeEHSIIOT CBOE TOJ0KeHHe OTHOCHTeIbHO 3eMJId, YTO
CyIIeCTBEHHO yBeJMYHBaeT BePOSITHOCTh HA0JII0/IeHNs ACTPOHOMAMM U HAMU TeJl ¢ pa3HO#
ckopocTbo. Omnsath Teopuss BeposiTHOcTeid M peanbHocTh JOKA3BIBAKOT, uro
HCTHHHOCTh TaK Ha3bIBaeMbIX HAY4YHBIX mojokeHuid paBHa HYJIIO! B nBu:xeHum
o0bexToB B KocmMoce MBI BHAMM TOJIBKO 00513aTeJbHYI0 3aKOHOMEPHOCTb, Ile HeT AaiKe
HaMméka Ha xaoc! Mbl umeeM B Hayke cHoBa HEBO3MOZKHOE nporuBopeuune! U 3necs y
HAC, HECMOTPSI Ha I'PABUTALIMOHHOE B3aHUMOJelCTBUE, TAKKe J0KHbI NPHCYTCTBOBATHL B
OTPOMHOM KOJIMYeCTBe 00bEeKThI, IBUTAIONINECH ¢ MAJIOH U CpeAHel CKOPOCTHIO MO TOH :Ke
npuunHe. OHu IBUraTcs (MycTh He Bcerga, Ho 3avactyio u peryJsipHo) [IPOTHUB rtex
OCHOBHBIX CHJI IPUTSI2KeHNs, YTO AeHcTBYIOT B CotHeUHOH cucTeme!

B Tperbeil rpynnme mpakTH4ecKH Bce Tesa, YCKOPAIOIIMe IBM)KeHHe, 3aTeM Ha
TaKyl0 ’Ke BeJHYHHY CKOPOCTh 3aMeqJsiloT. U Bce OHM ABHraioTcsl ¢ KOJ0CCAIBHOM
ckopocTbio. To He0oJIbIIOE KOJINYECTBO 00BEKTOB, KOTOPbIE ABUIAKTCI C YCKOPEHHEM,
BbIxoasi u3 CoJiIHeYHO#l cHCTeMbl, CKOpee BCero, 4epe3 HEKOTOpPOe BpeMsl 3aMelIsT
CKOPOCTH HA TaKylo ke BeqnuuHy. Ho s1 He Oyny oTcTauBaTh JaHHOe moJiokeHue. OxHAKO
oTMe4y, YTO 3 rpynna HeeCTeCTBEHHO MaJjia: B Heé IO CTPAHHOCTH He BXOIST 00beKThI
CoJiHeyHOH cucTeMbl. A 3TO MHJIJIHAPABI TeJl, KOTOPble JOJIKHbI JBUTAThCS € HOCTOSIHHBIM
yckopenueM. Ho ux Her! CilenoparejbHO, Y HAC B HAJIMYUM TOJbLKO BTOpasi Ipymnima,
npu4émM JHIb ¢ TeJaMH, KOTOpbIe ABHIralOTCS HCKJIIOYMTEIHLHO B Y3KOM JIHAINAa30HE
KOJI0CCATBHBIX ckopocTeil. K Heil qo0aBisieM TosbKko 3 rpynnky ¢ "rocravu' CoHedHOH
cucreMbl 0e3 eé ''mocrosiibuleB'. OueBHAHO: Aa)ke NPH HAJUYMU TPABUTALHOHHOIO
B3aUMOJEiCTBUSI MBI [OJKHbI HMMeTh OIPOMHOE 4YMCJI0 O0BEKTOB ¢ MOCTOSHHBIM
yCKOpeHHeM. A TIpHMYMHA Ta ’Ke: HNX /[BH)KeHHE PperyJisipHO BO MHOIHMX CJy4Yasix
COBHAJIAET c geiicTBHeM IJIABHBIX CUJI NPUTSKEHUSI B KOHKPeTHOM MecTe BeesieHHOI.

Bosee Toro, uz-3a INIOCTOAHHOI'O nputs:kenuss CoJiHIA NPAaKTHYeCKH Bce
00beKThI, Haxoasiuecss B 30He Ero rpaBuranmumonHoro BimusaHusi (BkJawo4dasi Ilnanersr),
no/kHbl 0bin JABHO 1 HEMUHYEMO ynacts Ha Hero! A mnepea JioabMu B Hede
OBSA3ATEJIBHA ciaeanywinas kapTuHa: 00JbI10€e KOJUYECTBO KOCMHYECKHUX TeJ Pa3HOro
pa3Mepa ¢ 0YeHb YaCTOil peryJjsipHocThIO nagaeT Ha Cermito. Ho Ttakoro Hert! Iloyemy?

Pa3zneaum Bce kocMudeckue Teja CoTHeUHON cMCTeMbl HA 2 HOBBIE IPYNIIBI, Kak 2
CTOPOHbLI MOHETHI: pellika U opéj. B nmepBy10 HOBYI0 Ipyliny BOMAYT 00beKTbl, KOTOPbIX
HeT, XOT# J0JLKHBI ObITH (pelika). OpJiaMu y Hac CTaHYT Te, YTO UMEIOTCS B HAJTUYMM.

Takum o0pa3zom,

Pemika:

1. 3amennsonue CKOPOCTh MOCTOAHHO;

2. HenmoaBH:KHBIE TeJIA;

3. IBuramomuecsi pABHOMEPHO He ¢ KOJO0CCAJIBbHOI CKOPOCTHIO;

4. Ipuramoiuecsi ¢ NOCTOSIHHBIM yCKOpeHueM 00beKThl COJTHeYHOH CHCTEeMBbI.

Opéa:

1. IBurarommecsi paBHOMEPHO B Y3KOM JHANa30He KOJIOCCAIBHBIX CKOPOCTEN;

2. ipuramoinuecsi ¢ HOCTOSIHHBIM yCKOpeHueM ''rocTu''.

Y Hac uMmeercsi, 00pa3zHo roBops, 50 MUWLIHAPAOB MOAOPACHLIBAHUN MOHETHI (MU
100 munImapaoB), 1 BO BceX CJOy4YasAX OHA NajJaeT KBepxy opJyioM. U HM pa3y KBepxy
pemikoii. A ¢u3uku m acrpoHombl rosopar: "Tak m pomxnHo ObITh. Beé mo nHayke!"
HeiicrButeasno, "IIOJIHOE coorBercTBHe" ¢ Teopueii BeposiTHocTeil! Mbl HMeeM
ABCOJ/IIOTHYIO npoTHBONOJ0:KHOCTHh TOMY, YTO AOJKHBI MMeTh MO HayKe, JIOTHKe M



3apaBoMy cMbIcTy. IMeHHO Tak, MOCKOJIBKY HeBEPOATHOCTHb MPOHCXOAAIIEr0 B YHCJI0BOM
BbIPa:KeHHH HACTOJIbKO KOJ0CCAIbHA, YTO Yuca0 Bpoae 1000 TpUIJIMOHOB O CPABHEHHIO C
Heil Huyto. Takum oOpa3oM, M B HeJOM 31ech Ta ’Ke KAPTHHA: MCTHHHOCTH TaK
HA3bIBaeMBIX HAy4YHBIX moJoxkeHuii paBHa HYJIIO! A Bmecro xaoca y Hac -
OBA3ATEJIBHAS 3akoHOMepHOCTHh B JBM:KeHMHM KocMudeckux Tes! U BHOBbL B Hayke
HEBO3MOKHOE nporusopeune!

Ja Bbl 1 camMu MoskeTe OLeHUTh cUTyanuio. Ecjiu BepoATHOCTH BhINaJAeHUs MOHETBI
OIHOI U TOi e ctopoHoil 100 pa3 moapsiA NMpakTHYecKH HeBO3MOKHA (kKak 1 maHc u3
yuciaa ¢ 30-i0 nudgpamu), To KaKoBa BEPOATHOCTh TAKOro BbinajaeHus 50 Muiiuapaos
noapsa?! Cornacurech, yto cBepxcrpannblii pakt MACCOBOI'O HenmoHuMaHus TeoOpuH
BeposiTHOCTel puznkamu n actponomamu sBiasercs PEAJIBHOCTBIO. A cymecTByromue
TaKk Ha3blBaeMble HAy4YHbI¢ IIOJI0KEHUSI HA3BATh HMCTUHHBIMH HeJb3sl! Y Hac BMecTo
JIOTHKH, HAYYHOT0 MHMPOBO33peHus M noHuManus lIpupoasbl - nceBaopeaibHOCTb, caenas
Bepa YYEHBIX U MPAKTHYECKH HACTOSIIAS pesIurus!

MHeHusi MOMX ONNOHEHTOB: (u3nkoB u actpoHomoB. WX riaBHbIi d0BOA -
JLKeapryMeHT O TIpaBUTAllMOHHOM B3aumMojeiictBuu. J[leJjo B TOM, 4YTO AJA HHX B
ConneuHoii cucreme He cymecrByer 50 mumapaos (uiu 100 MUIIMAPIOB) KOCMUYECKUX
Tes. Y4éHble BUAAT UX MATEMATHYECKHMH TOYKAMH, KOTOpPbIe¢ MPAKTHYECKH HEHM3MEHHBI.
Xors neun B Kocmoce felicTBUTEIBHO TAK MHOI0, YTO Y KOCMHYECKHMX TeJl HEMHHYEMO
MeHsieTcs U Bec, M pa3Mepsbl, 1 cuiibl nputskeHuss EXXECEKYH/IHO! Ho ansa ¢gusznkoB u
ACTPOHOMOB CHUTyalusd 3/1ech (PaKTHYeCKH cTa0MiabHa! YuéHble OykBajabHO cTpemsTcess HE
INOHATD oueBuanoe: IOCTOAHHBIE n3dmeHenusi pa3MepoB U CUJI NPUTHAKEHUS J1aKe B
onHoM kocmudeckom Tejqe HEMMHYEMO npuBoasAT K 1nepeMeHaM B €ro
XapaKTepUCTHKAX ABUKEHHUS M BCeX BUI0B B3aUMOeHCTBHS € APYTMMH 00beKTaAMH.

Cunubl IpUTSKeHNs AeficTBYIOT Ha Bee Tejia B ColHeUHOH cucTeMe, BKJIOYAs CaMo
Coanie. JleiictBue 3TuX cui1 Ha Besikuii kocMuueckuii 00bekT IOCTOAHHO MeHsieT cBoé
HalpaBjeHUe WU3-3a JBM:KeHHs. OIHOBpPEMEHHO HAa Ka)KA0e TeJO CHJIbI NPHUTAKEHUs
(moctosinHo MeHsisick) AelcTBYIOT ¢ PA3HBIX cropoH BejeAcTBHe HaJAM4usl YKAa3aHHBIX
CHJI He TOJIBKO €O CTOPOHBI Hamero Cpermyia, HO W co croponbl Ilmaner m Apyrux
00beKTOB. Y HHUX CHIbI nputsxkenus noctoasHno PACTYT u3-3a yBejuueHusi pasMepos.
Bce Tena B Coameunoii cucreme asurawrtcs IHOCTOSHHO wu PEI'YJSPHO no
HANIPABJICHHUAM K JCHCTBUSIM CHJI U NPOTHB HUX. O KAKOM NMOCTOSTHCTBE W HEM3MEHHOCTH
CKOPOCTeil KOCMHYECKHX O0BEKTOB 3/1eCh MOXKHO YTBEPHkKAATh, €CJH B3ATh 32 OCHOBY
sAAK0O0bI Hay4yHoe TmoJokeHHMe 0 xaoce B Kocmoce? Takoe yTBep:kaeHue - O4YeBHAHASA
HejenocTs U Bonuomasi riaynocrtb! Ho uro (Touneii, KTO) cBouM BMelmaTeabCTBOM
HE3PUMO nas jgiogeid HapymiaeT Teopuio BeposiTHocTeii? Ilpuuém B €€ HapylieHUH
Y4YacTBYIOT MMJLTHAP/BI TeJl, BKIo4asi Bee IlnaneTs!

Yuénble OOBSICHUTH CTPAHHOCTH MAaCCOBOI0 WIHOPMPOBAHUS KOCMHYECKUMH
TeJJaMH TeOPHH BeposiTHOCTeil He MoryT. Ho ¢ 3TuM Hajo pa3dnparbces, a He IPHAYMBIBATH
B3IOPHbIe JOKTPHHBbI, BblAaBasg UX 3a HCTHHY. PU3MKM H ACTPOHOMBI CCHUIAKOTCA Ha
TPaBUTAIIMOHHOE B3auMojeiicTBue. X0Tsl 0 ero Mexanusme y Hux Her HU MAJIEMIINX
npeacrapienuii, B 4éM oHu npuszHawrcsa. Ilo3unus oduuuanbHOH HAyKH JIKMBA,
JIMleMepHa M NPUHOCUT Yej0BeuecTBY OrpoMHblii Bpea! B ocHOBe Tak Ha3bIBaeMbIX
Hay4yHbIX B3rasAoB Jexar HEBO3MOJYKHBIE nporusopeunsi. OHH NpHCYTCTBYeT BO
MHOTMX TeOpHMSIX W J0Ka3aTeJbCTBaxX. A CBSI3aHO 3TO € TeM, YTO NMpPeJCTABUTENN HAYKH
UTHOPUPYIOT peajbHOCTH, 3aKOHBI JOTHKM W apu(pMeTHKH, 3APaBblili CMBICI H He
NMOHUMAIOT TEOPUIO BEPOATHOCTEH.

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

MpbI BHAMM W JPYIyI0 CTPAHHOCTb: HHKTO M3 Y4YEHBIX He 3aJaéT O4YeBHIHBbIE



BONPOCHI. 3a1aBaTh UX J0JKHBI ObLIM BO BCe BpeMeHa M BO BCeX IrOCyAapcTBax:

IToyeMy OTCYTCTBYIOT HeNOABHKHBbIe KOcMHYecKHe 00bekThI? OTuHero Bce OHHU
JABUTAIOTCS TOJBKO C KOJIOCCAIBbHON CKOPOCTHIO?

BeccriopHo: 00513aTeIbHOCTD JBH:KEHHS TOJBKO € KOJIOCCAIBHOM CKOPOCTHIO MOKeT
BbI3bIBATBHCSI MCKJIIYMTEJbHO BaskHoil nmpuunHoil. M oHa cymecrByer B KocMoce Be3ne.
CienoBaTebHO, OTBETHI HA BONPOCHI HEO0X0IMMO MCKATh B ycTpoiicTBe camoii BeesienHoi.
Ho Bakyym He MoOxeT BBIHYAUTH Bce Tesia ABUratbesi. Mbl B ouepeaHoil pa3 yoesxkaaeMmcs,
4To MoJiokeHUue o ero Haauuuu B Kocmoce - Open. Uro xe o06agaeT HeKUM CBOWCTBOM,
NPUHYKIA0IHUM BceX K IBH:KeHHI0? OHO HACTOJBKO BajKHO, YTO JII00as OCTaHOBKA
KOCMHYECKOro 00beKTa NMPUBeJET ero Kk TparudecknMm nociaencreusam. Unaye B Kocmoce
HAXOAMJIUCH Obl HemoABUKHBIE Tesa. IIpu 3aTpyAHeHuM oTBeThI OYAYT moJy4eHbl Bamu B
cjenyouieii riase.

Ha ocHoBe npuBeaéHHbIX (pakToB M0o:kHO npuiitTu K HECOMHEHHOMY BbIBOAY:
(pM3MKH U acCTPOHOMBI B TEOPHM BEPOATHOCTeH He pa3Ouparorcia. U, cooTBeTCTBeHHO, He B
COCTOSIHMHM ¢ MCHO0JIb30BAaTh HAa MNPAKTHKe, YTO IOJHOCTBIO COIJIACYeTCH € ONBITAMH
ynoMsiHyThIX paHee Janmdna Kanemana u Amoca TBepcku. Y Hac umeerca PEAJIBHAS
CUTyallUsi: OTPOMHOE KOJHU4YeCTBO JII0/iell, H3y4YaBIIUX TEOPHIO BEPOATHOCTEMH, He 3aMeyaeT
OYeBHU/IHbIE BelllM HA NMPOTSKEHUHU Bcel :ku3Hu. U3 3TOro nojioxkeHnsi BbITEKAET CJeICTBHE:
MOCKOJIbKY MHOTHE IOKOJIeHUs1 (PM3MKOB M ACTPOHOMOB He MOIYT NOHSATh NMPOCThIe Belly,
TO MBI IMeeM 3JI0HaMepeHHOe MAacCOBOe BO3/eliCTBHEe HA UX YMBI.

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

KT0-TO MX KOHTpOJIMpYeT, He J0MYCKas OCTAHOBKHU W Ja)kKe MAaJoOl M cpeaHeil
ckopoctu. KT0-TO ynpapisieT BceMH KOCMHMYECKHMH O0BEKTAMH U CJI€IHT, YTOObI OHHU
JABHTATHCH TOJIBKO € KOJI0CCATBbHOI CKOPOCTHIO.

Ho xr0, ectn bor 3tum 3anumarbes HE B COCTOSAHUU? T'apanTupoBaHHast
HEeM30eKHOCTh KOHTPOJIsI KocMHYeckHX Ted W ynpaiaenuss umu JJOKA3BIBAETCSH
Teopueil BepositHocTeii. IlaHchbl st APYrMX NpeaNoJIOXKeHHI PpaBHbI  HYyJIO!
CienoBatelbHO, W 3J4eCh y Hac HeT PadoOThl 4YeJIOBeYeCKOil MBICIAH M IMOCTABJIEHHBIX
BonpocoB. X oTcyTcTBHE, KAK U B APYIrUX NOJAOOHBIX CJIy4YasiX, TOBOPUT, YTO HEKTO ITOr0
He jnonyckaer. Ho He pomyckaThb Takoe MOKeT HMCKJIIYHUTEJbHO OrPOMHOE CYLIECTBO,
HEeBHAUMOE HAM M J0JIT0 kuBymiee. IMeHHO OHO Bo3JelicTBYeT Ha MO3I M pa3yM Bcex
Jrojeil, MpU4éM CO3HATEJIbHO U 3JI0HAMepeHHO! SI MMy MO3r W pasyMm, Tak Kak OHH
SIBJISIIOTCS PA3HBIMHU BelIAMU 10 COCTABY M CBOUM (PyHKIUSIM.

BnosiHe nmomyckaro, 4TO0 MOM J0Ka3aTeJbCTBa Jaske NPH OTCYTCTBHM B HHX
HEBO3MOKHBIX IPOTHBOpeYUH KaxyTcs BaM cTpaHHbBIMH. DTO €CTECTBEHHO, TaK Kak
HEBEPOSATHOCTD HCTHHHOM PC€AJIBHOCTH B IPEACTABJICHUHA J]lOZ]Cﬁ, HUX JIOKHOC BOCIIPUATHE
Mupa roroBujioch o4eHb 10Jro! Bee pakThl 00 3TOM CBHIETEILCTBYIOT!

ITocaeacTBus OT 0TKAa3a HCII0JIb30BaTh Hay‘lelﬁ METO/I B HAYKaX

Hcropukn u apxeonoru, 0Hoaoru M OOTAHMKH (KaK M NpeACTABUTEIH MHOIHX
Apyrux mpodeccuii) OMMO0YHO CYHTAIOT, YTO TEOPHS BEPOSITHOCTeHl MM He HykHa. B
pe3yJibTaTe BO MHOIMX BHAAX 4eJOBEYeCKOH JesATelIbHOCTH Ha0/I0JaeTcsi OJHA Ta JKe
yapyvyamomasa kaptuHa. CyumecTBylolide Hay4yHble IOJIOKeHUS] JUIIL MPaBI0NOI00HBI,
X0Ts1 ompoBepraioTcs MHorumMu ¢paxkramu. Ho npeacraBuTesn oQUIMAIBHOH HAayKH
CTApalTCs UX He 3aMedyaTh WM NPUAYMBIBAIOT AJIs1 00bSICHEHUS HesleNble TEOPHH. JTOro
He NPOM301LI0 Obl, ec/IUM BCe HCCIe0BaTe/]H ONUPAJINCH B CBOUX PACCYKICHUSIX HA TEOPHIO
BeposiTHOCTeil. OHAa He cJ10:kHA, HO €€ HeoOxoaumo [IOHUMATD!

Ecim y Hac ecThb MHOKECTBO COBEpPIIEHHO OJWHAKOBBIX fIBJIeHUH, TO NMPH HX



KOJINYecTBe yxke B HeOOJIbIIOM YHcJIe cIefAyeT FTOBOPHTh O IIATKOCTH TEOPHH, B KOTOPYIO
oHU He BnucbhiBaoTcs. [Ipu 20-TH TaKkuX ABJEHUI Y HA3BaAHHO# TeOpHH NMPaBO HA3BIBAThCS
HAY4YHOH - b 1 maHc U3 MUJIJIHOHA, T.e. OHA B3OPHA M MPaBO Ha CcyllecTBOBaHHE B
HAyKe NpPaKTHYeCKHM He HMeeT. B Hacrosimmee BpemMss B MHpe CYHIECTBYIOT COTHH
apXeoJIOTHYeCKUX HAXOA0K, KOTOpPbI¢ CBHAETE/BLCTBYIOT, YTO B JAAJEKOM MPOLLIOM JIIOIH
BJIa/JieJIM TEXHOJIOTHSIMHU, COMOCTABUMBIMHU ¢ HammMu. U3 oaHO# Takoll HAXOIKM clesiaTh
KOHKpeTHbIe BBIBOJBI ¢J10kHO. Ho Koraa mx coTHu (a HaiileHbl OHM B Pa3HBIX MecTax
3emun), TO JaHHOE KOJIHYECTBO NMPOCTO XOPOHUT TaK Ha3bIBAeMYI0 MCTOPHIO JPEeBHEro
mupa. I[losaraiw, 4yro Bbl He 3a0bLJIM 0 BEPOSATHOCTH BbINAJEHUSI OJHOM CTOPOHOII MOHETHI
100 pa3 moapsa, HO S HAMIOMHIO: OIMH MaHC U3 yuciaa ¢ 30-10 nuppamu. 'oBopst Apyrumn
ciaoBamu, Teopusi BepositHocTeil JIOKA3BIBAET, uro y nac BMecto ncropuu - [1IOVIOT.
C 3TuM yTBep:KIEHHUEM COIJIACHBI H I'€HeTHKHU.

Ha noBepxHocTH 3eMJIM COBepIIEHHO B Pa3HbIX MecTax HMeeTcsi 0ojiee COTHHU
OTPOMHBIX BOPOHOK IOYTH € HAeATbHON OKPYKHOCTBIO. Bce OHM MosIBMIINCH B pe3ysbTaTe
0YeHb MOIIHBIX B3PBIBOB, OT KOTOPBIX IOA KPATKOBPEMEHHBIM BO3JeliCTBHEM OIrPOMHOM
TeMInepaTyphl M JaBJeHUs onaaBuicsa rpyHT. Iloqo0Hoe MOI/10 MPOU30IiTH TOJBKO MO ABYM
NPUYUHAM: NPH NAaJeHUU MeTEOPUTOB U B pe3y/bTaTe 00eBbIX yAapoB. OHAKO OCTATKOB
MeTEOPUTOB B BOPOHKAX HeT. OcTaércsl 0O4HO: UCNOJIb30BaHUe opy:xkusa. U onsATh Teopus
BeposiTHOcTeii KATEI'OPUYECKH HE TTO3BOJISAET corsacutrbesi ¢ Tak Ha3blBaeMoOi
opunmanbHoii ucropueii. Tem OGosee, YTO BOPOHKHM NOSIBWINCH TNMPAKTHYECKHM B OIUH
HeNpPOAOZKMTEeIbHBIN NepHoA.

K Tomy ke, Mbl MMeeM psil NHCbMEHHBIX MCTOYHHUKOB, I/ie aBTOPbI, KUBIIHE
ThICAYH JIeT Ha3al, MOAPOOHO M [0BOJbHO TOYHO ONHMCHIBAIOT OMTBBI B JAPEBHOCTH C
NpUMeHEeHHeM CTpamHoro opy:kus. Ilo onncannio 0HO MIEHTHYHO COBPEMEHHBIM BHAAM
CpPeCTB YHUYTOKEHHMS, BKJII0Yasi sigepHoe. CBOMMH XapaKTEePHCTHKAMM, CIOCOO0aAMH
NpUMEHEHUs U MOCJeJACTBUSIMU OT €ro MCHOJIb30BAHUSI OpYy:KMe PEBHOCTH COBEPLIEHHO
€XO03Ke C TeM, YTo ObLJ10 B3opBaHo B Xupocume U Haracaku.

HccnenoBaresm TakuMx HaxoAoK 3agaloTcsi Bonmpocamu: Kem m ¢ kakoil meabio
HCII0JIb30BAJIOCH B JPEBHOCTH OpYy:KMe MaccoBOro mopasxkenusi? Ilouemy Tak TIarenbHO
YHHUYTOKEHbI cjelbl APeBHUX HUBWIM3auuii? W He MOryT aaTrh Ha HMX y0eauTelbHbIe
OTBeThbl, XOTsl OHM Yyxke uMeloTcsl. CymecTByer ouyeHb BaxHaa [IPUYMHA Ttoro, urto
NMPOUCXOAUT Ha 3emJie, B TOM YHCJIe - B HAyKax.

Haperocs, yTo y Bac mocje NpOYHMTAHHOIO BO3HUKJIM COMHEHHMSI OTHOCHTEIBHO
NPAaBUJILHOCTH HAYYHBIX B3IVIA0B. MHOrue TaiiHbI ¢ JErKOCTBIO PACKPLIBAIOTCH, €CJIH
AyMaTh JIOTHYHO, MOHNMATH TEOPHI0 BEPOSITHOCTeHl M ONMHMPATHCS HA PeaJbHOCTh W
cratucTuky. HaydHble mMo/I0:KeHHsI He MOTYT NPOTHBOpedYuTh peajqbHocTu (IIpupoae)!
Takasa nporuBopeunBocTh U oTcyTcTBHE Jornku - BEPHBIE npuznaku maxenayk! Xors
yuénble Tak He cuMTaloT. Ho WX B3risabl MCTHHHBIMM M HAYYHBIMHM He SIBJSIOTCH!
Ilosto:keHHe ¢ TeopHeil BEePOSITHOCTEH TOYHO TaKoe, KAK M C JOKTPHHOW JiHIOTeiHa -
MOYTH MOJTHOE HEMOHUMAaHUe peajibHOro Mupa! Ovenn 0J1M3Ka K 3TOMY Yy JiiojAeill (0co0eHHO
y npeiacTraBuTeNeil HayKH) M CHUTyallMsi ¢ OTHOCHTeJIbHbIMM NOHATHMH. O HHMX 0ojee
noApoOHO u3J10XKeHO B 3-i 4yacT, rae o (ajibcu(PUMKANMU OTHOCHUTEJILHBIX NOHATHIM
NpeACTaBJIeHA OTAeJbHAs IJ1aBa.

I'nasa 3

Cxpsitas ot moneit UCTUHHAS nayka 1aér oTBeThI Ha BONPOCHI!

Ecau Bbl caMu He OTBeTHJIM Ha BOIIPOCHI, ITIOCTABJICHHBIC B rlpezu,mylueﬁ rjiaBe, TO
pa366péMCﬂ BMeECTE. I/ITaK, mo4YeMy OTCYTCTBYHOT HEIMOABUKHBIE KOCMHUYECKUE 00beKThI?



IIpuunHa - cBepxynpyras 3¢upHas crpykrypa. IlpeacraBpTe, 4T0 00BEKT OCTAHOBHJICS.
YacroTra KkojgedaHuil y ero aToMoB KojoccaabHass. UX amMniauTyaa toxe O0osbias. Yepes
KOPOTKOe BpeMsl HA MecTe €ro OCTAHOBKHM HACTYNHUT YCTAJIOCTh 3()HPHOro MaTepuaja, u3
koroporo oH cocrout MCKJ/IIOUUTEJIBHO BOJIHAMM. D¢upsl B HéM yTpaTsT
CBEPXYNPYrocTb M PACTAHYTCS OT OIFPOMHOIO KOJHMYECTBAa KOJe0aHMIT B COCTOSTHUM
CWJIBHOTO HATSI’KEHHMs, BbI3BAHHOTO 00JbIION aMniauTyaoii. M3meHuTcs 4acroTa
KOJIe0aHMs M JJIMHA BOJIH, HAPYIIATCS BCe CBSA3M, H BCKOpPe 00beKT paspymuTcs. JPUpsI B
JajibHellIeM BOCCTAHOBAT CBOM CBOICTBAa, HO KOCMHYECKOI0 TeJa y:Ke He OyjaeT.

OTtyero Bce KOCMHYECKHE TeJa ABHIAIOTCH TOJBKO € KOJOCCAJIBLHONH CKOPOCTHIO?
IIo Toji ke mpuunHe. MHOIrNe 00beKTHI HUMEIOT 00JbIIHe pasMepbl. CKOJIBKO ke BpeMeHH!
OyAyT coBepmIaTh BOJTHOBOMH Mpouecc ¢ 601bII0I aMIIUTYA0i OXHU U Te Ke I(PUPBI BHYTPH
Coanna wiau lOnurepa, eciu IlaaHeThl CTaHYT ABHTraThCsl € MaJjoOil, cpeaiHedd WU ¢
OTHOCHUTEJIBLHO 00Jb110i ckopocThI0? Hanomuio, uyTo nuamerp CosHina - 6osee 1 MUWILIHOHA
392 ThIcsIY KWJIOMeTPOB. B JaHHOM ciIy4yae TOIBKO KOJIOCCAJIbLHASA CKOpOcTh H3daBaser Ero
OT ycTajgocTH J(QHUPHOro Marepuana M paspymeHus. Kak Buaure, OTBeTBI IPOCTHI,
eCTeCTBEHHBbI M JIOTHYHBI. OT Y4€HBIX ke 0TBeTOB Bbl He N0:K1ETech, MOCKOJBKY Y HHMX
OTCYTCTBYeT Hay4dHOe MUPOBo33peHHe. /[a M Kak OTBETHTH HA HUX, €CJAH B OCHOBE TOIO
NOIJIOT'A, 4To ceiiyac 30BETCH HAYKOM, JIESKUT MHOKECTBO B3JOPHBIX MOJIOKEHUH H
HEBO3MOXHBbIX nporusopeunii! IIpeacraBure/siMd HAyKH He NOHMMAETCS MHOroe B
peanbHOM Mupe, Tak Kak MUKpOMHP M psa ero 3axkoHoB JoasiMm HE U3BECTHDI!

Haperocs, Bbl moHmMaeTre, YTO MOHM OTBeThI TaKxkKe CIYKAT A0OKA3aTeJbCTBOM
CyLIECTBOBAHUSI CBepxympyroro 3¢upHoro mnpocrpancrBa. IloBTopro: orTBeTbl Ha
MOCTABJICHHbIC BONPOCHI JOJKHBI HCXOJMTh MCKIIOYHTEJILHO M3 OCHOBBI BcesieHHOIA.
HNMmenHo eé CcBOWCTBOM JAWKTYyeTCSl HEOOXOAMMOCTH [BHM)KeHHSl, NPUYEM TOJBKO €
KOJIOCCATBbHOI CKOPOCTBIO. JTO 00s13aTeJIbHOE YCJI0BHE BEPHBIX OTBETOB OBIIO 0YEBHAHO
emé IO xkoukperusanun marepuu. U npaBuwibubie otBeTbl HEBO3MOKHO natsb, eciin
ONnupaThCs HA MOJIOKEHHE 0 CYyleCTBOBAHMM BaKyyMmMa. B ocHOBe Bcex Hay4YHBIX OIIHMOOK,
HeOOBSICHUMBIX (aKTOB, BONMIOIIMX MPOTHBOPEYMIl MeXKIy TeopHeill M pPeaJbHOCTBIO
JIKUT HENMOHUMAHUE YYEHbIMM YCTPOMCTBA MHUKPOMHPAa M MHPO3IaHMS, UX 3aKOHOB. A
(pyHgamMeHT HemOHUMAaHMSA - BO3/AeiicTBUE, €1a00CTh JIOTHYECKOr0 ANNAPATAa MBbIILICHUS H
3aMeHa IJIABHOT0 KPUTEPHUsI HCTHHHOCTH JIOKHBIMH.

Hukakoe apyroe crpoenne BeesleHHOH He MOKeT 3aCTABUTHh BCe KOCMHYECKHE Tejia
JBUTaThes (MPUYEM TOJBKO € KOJOCCAIBLHONH CKOPOCTHIO) - JIMIIL CBepXynpyras 3¢pupHas
cTpykrypa! Jlpyrue BapuanTbl Bbl He cMokeTe NMpeqoKuTh - UX mpocto HeT! Takum
o0pa3om, J100asi Teopusi 0 MHMPO3JAHHM JUIA TOro, 4TOObI HA3bIBATHCS MCTHHHOW W
Hay4yHoii, OBSI3AHA o0bsicHuTb, 110 MeHbLIell Mepe, Tpu sijeHusi Ilpupoasi. Kpome
He00X0AMMOCTH IBUKEHHUS ¢ OTPOMHOI CKOPOCTHIO 00beKTOB B KocMoce kK HUM OTHOCATCS:
TPaBUTAIMS W HeOObIYHOE INOBeeHHE CBepPXMAJBIX BOJH B atMocepe. OnHaKo Takue
00bsicHeHUus1 OTCYTCTBYWT. CiieqoBaTeibHO, TeOpuu O0e3 HHUX FBJIAKTCI O0OMAaHOM U
MO/AJI0TOM U MpPaBo Ha cymecTBoBaHue B Hayke HE UMEIOT!

Oo6pamaro Bame BHMMaHMe: U3 M3BECTHOrO JaBHO (pakTa, YTO Bce KOCMHYeCKHe
Tesla IBHTAIOTCH TOJIBKO € OTPOMHOI CKOPOCTBIO M OTCYTCTBYIOT HENMOABUJKHBIC, CJIEAyeT
HEOINPOBEP)KMMO - wumu ynpasiaser PA3YM! Teopuss BeposiTHOCTEid
JOKA3BIBAET! Bce Bo3pa:keHusi - oT eé HenmonuMmanusi! BeposiTHOCTL Apyroro
noJioxxennss pasia HYJIIO! K Ttomy ke, aToMHasi CTPyKTypa B cBepxynpyroii BeesieHHoi
He BO3HHKaeT camMa mno ceb0e, TeM 0oJjiee B TAaKOM KOJHYECTBe, YTO MbI Ha0JI0J1aeM B
okpy:xkaomem wmupe. Takme Boanbl gokeH co3gatb KTO-TO, m Hukak wuHave!
CienoBatelbHO, W 37ech caMa J3(HUPHasi CTPYKTypa, TMTAHTCKOE YHMCJI0 KOCMHUYEeCKHX
00beKTOB, jJornka u Teopusi BepositHocTeii JOKA3SBIBAIOT ToT :ke BBIBOA: Tejia MOTYT
NOSABJAATHCA HCKJIIOYUTENbHO yeuausamu PA3YMA!

Paccy:xnaiiTe JIorH4HO, pa3dupasce B cieayomemM (akre: B KaxKI0M H3 OTPOMHOIO



Koau4yectBa kocmuueckux Tesa mpomssoautes INOCTOSAHHASA, IIOBCEJHEBHAS nu
TOUHEMIIASl koppeKTHPOBKH JBH:KeHHsl - HMeHHO Tak (Ha 100%)! B npoTuBHOM
ciayyae mbl HaOawaaau 061 ux XAOTUYHBIE nBu:keHusi, HemoABHU:KHbIE 00bEKTHI U
OTCYTCTBHE YIAMBHTEJBHOr0 (MaTeMaTH4YeCKH HCKYCHO BBIBEPEHHOIO) MOPAIKA,
noaaep:xxusaemMoro Ilnaneramu u ux ecrecteeHHbiIMH CnyTHukamu B CoJiHe4HOH cucreme!
006 3Tux peanbHBIX M MaTeMaTHYECKHMX ONPOBEP:KEHMAX CYIIECTBYIOIIUX Yy JIIoJaeH
B3IJIIA0B YuéHble Xopomo 3HawT. Hekxoropsle u3 acTpoHOMOB (Ham0oJiee yMHBbIe)
NBITAIOTCA y0eIUTh KOJIer B Pa3yMHOCTH [BHMJKCHHSl KOCMHMYECKHX TeJ - MOKa 0e3
pe3yJbTAaTOB.

Ioxymaiite 3apaBo M gaiite orBer Ha Bompoc: Kakum o6pazoM HATSIHYTBIH 10
CBEPXYNPYrocT 3(pup MOKeT CaMOCTOATEJbLHO PACKA4YaThCsl 10 TMOSBJIEHHUS] BOJIHBI, B
cocTaBe KOTOPOil eMy MOJO0HBIX MHOXKeCTBO? Bcé 04eBHIHO: 3TO HEBO3MOKHO /IaxKe JJIA
MPOCTOr0 eAUHUYHOIO ciayyasi! A y HaC UMeIoTCs CJIOMKHeHIIe KOHCTPYKIUHM U COYeTAHMSA
3¢pupHbIX BotH B KOJIOCCAJIBHBIX kosmyecrBax!

Bonpochbl Mo JaHHOMY HaNpaBJeHHI0 He 3aaI0TCsl YYEHbIMHU ellé U MOTOMY, YTO
pPYOMTH CyK (IIycTh M MEpPTBBIH, YPOMJIMBBIH), HA KOTOPOM CHAUT OopuOMAIbLHAA HAyKa,
HHUKTO He X04eT. A NPeVI0KUTh HCTHHHYIO TEOPHUIO 10 MeHsI HUKTO He cMor! XoTs y4éHble
04eHb MpocThie 3aga4n nokosgeHussMu pemiutb HE MOT'YT! Ho npu3zHaBaThbes B olMOKax
HE XOTAT, nockoabKy cpa3y pyXHeT HMX KapTOYHBbIii JOMHUK, BBbIAaBaeMblii 3a
¢dynnamentanbHoe 3n1anue Hayku! Ho onm Oepyr Ha cebst T0, B 4éM (pakTUYeCKH He
BuHOBHBI! VI He moHmmaloT, Kakoii aeiicrButenbHo CTPAIITHOM uenoii mpuxoauThes
IUIATHTH YeJ0BeYeCcTBY U KaKI0MY M3 HUX 32 OTCYTCTBHEe HAYYHOT0 MHPOBO33peHus!

Kaxk HaA0 IMMPOBOAUTD ONBITHI

Jast 3¢upHOro mpocrpancTea Mbl He sfiBjaseMcs BecoM. C HaMM MM 0e3 HAC OHO
BeCHUT a0COJIOTHO OaMHaKoBo. Bcé Bo BcesnenHoih - camo 3¢upHOe NPOCTPAHCTBO H
cymecTByeT B HéM BoaHamu. Bec — cuina Hatskenusst 3¢gupoB. To m apyroe anas Hac
HIEHTHUYHO, HO TOJbKO He B HAYYHOM NOHUMAHMH. MBI He MOKeM OTJIMYMTH CHJIbI
HaTsizKeHus1 3¢upoB ot Beca. Bec ;11000ro o0bekra Ha 3emiie MeHsIeTCsl IPH U3MEHEHHH CHJI
HATSI’KeHHUs I(PUPOB BOJH-ATOMOB €ro WJIH OKPY:KAI0IIero MpocTpPaHcTBa. ITO MPOUCXOAUT
MOCTOSIHHO, MOCKOJIbKY Jake MaJieiiline M3MeHEeHHUsl TeMIlepaTypbl, OCBelIeHUsl, IOTOKOB
BO3/1yXa U MPOYero HeMUHYEeMO NPUBOIAT K YKA3aHHBIM IepeMeHaM. 3aKOHA COXpPaHEHHS
Beca B llpupone Her - x0Tl ObI MOTOMY, YTO MoOAaBJsIONlee OOJBIIMHCTBO Tesl NPH
HArpeBaHMHU YBeJIW4YMBaeTcsi B pa3dmepax! M3MeHeHue Beca /0Ka3bIBaeTCsi M Pa3HbBIMH
onbITaMu, 0 4éM Bbl nmpourtére B 9-ii riuaBe. XoTsl MbI 3HaeM O CyLECTBOBAHMHU SIKOOBI
oTKpbITOro JlomonocoseiM M.B. u A. JlaBya3be 3akoHa coxpaHeHusi Beca. Ho oH - omudka
U panbcupuKanus NpeacTaBjIeHnii 0 peaJbHOCTH, MOCKOJBKY YY€HbIE (a IO CYTH - JKpenbl
OIIUOOYHBIX JOrM CBOe0OpPa3HOil MaTeMATHUYeCKOH peJUruud) He MOHMMAJM TOr/Aa U He
NOHMMAKT celYac, YTO TaAK0e Macca, BeC M JaBJICHUeE.

st Bcero cymero Bo BeesieHHo# 3¢pupbl U 3(pupHBbIE BOJIHBI, BKJIYasl aTOMbI, He
HMEKT Beca, MOCKOJIbKY BCAKHMH 00beKT - 4acTh cpelabl (0T Heé MbI HeoTaeJuMbl). EcThb
TOJIKO CHJIbI HATSKEHUSI, MHTeP(epeHH U CHHXPOHU3ALNH, 4 OHU B 3€MHBIX YCJOBHAX
H3MEHSAIOTCH MPAKTHYeCKU Ka:Ka0e MITHOBeHHe (COOTBEeTCTBEHHO U Bec). Beab Besikmii Mur
JI000e TeJo MOoJy4YaeT, OTAAET M OTpPakaeT Ppa3Hyl0 Maccy CBepXMaJIbIX BOJIH,
BbI3bIBaOIIUX UHTepdepenunn. [loaTomy 3¢upsl, cocTapiasOLIKe TEJI0 U OKPYKAIOLIEe ero
NPOCTPAHCTBO, HA UX IPaAHMIE MO AeHCTBHEM MOCTOSIHHO U3MEHSIIOIIMXCS CHJI HATSIKEHUsI
NnepexoasiT U3 0JHOr0 B APYyroe u ooparno. KosmuecTBo 3(pupoB B ;11000M 00beKTe (Haxke B
caMmoM MasioMm) ka:xkaoe Mraopenue PASHOE!



HeBosbHasg omm0ka YY€HBIX € HeCyHIeCTBYIOIIMM 3aKOHOM COXpaHeHHsI Beca
3aKJII0YaeTcs B MOJAMeHe O0IIero MoJjo:KeHUsl YACTHBIM ciy4yaeM, T.e. U3-32 HapylleHHs
3aKOHOB JIOruKu. Mbl umMeeM ouepenHoii IIOIJIOI, aHaJIOrMYHBIA CUTyallu ¢ JOKTPUHOI
JilHIITeiiHa. B3BemMBaHMe ONBITHBIX 00pa3sNoOB, KaK MPaBWIO, MPOHUCXOAUT TPH
HOPMAJIbHOH (KOMHATHOH) Temmeparype 0e3 Kakoro-iun06o Bo3aeiicTBusi. B moao0HbIX
YCI0BHMSIX OOHAPY’KMTh W3MeHEHMsl B Bece NMPAKTHYeCKH HEBO3MOKHO: JIsl TOJy4YeHHs
Takoro 3¢g¢exra Tpedyercs 0Oojiee 3HAYMTeIbHOe W3MeHEHHEe AMIUIUTYABI aATOMOB. JTO
NMPOUCXOAUT TOJNbKO IIPH HATPEBAHMH MJIN OXJIAXKICHHH ONBITHOIO 00pa3ua, MpH AeiCTBHH
HA Hero pa3dHbIMHU CBEPXMAJIBIMHU BOJIHAMU... Jiisi moHnmMaHus 3akoHoB Ilpupoas! Bcerna (B
o0si3aTesibHOM nopsiike!) Hago yunTeiBaTh BECb nnana3zon Bo3neiicTBus, a He e IMHUYHBIN
cJIy4daii, Kak MPOUCXOAUT A0 CUX mop!

B Kocmoce, kak Bbl 3HaeTe, Bec kak Obl HMcue3aer. Ho B JeHCTBUTEILHOCTH
HcYe3aeT He Bec (ero npocro HeT), a YMEHbIIAeTCs CHJIA HaTskeHMs 3(upHoro
npocrpancTea. I KoCMOHABT O0Ka3bIBaeTCsl B COCTOSIHMM HEBECOMOCTH (B CBOEM ecTecTBe B
CMBICJIE Beca - OH HU4ero He BecuT). [lopa3mbInuisiiTe Hax STHMHM HeNIPUBBIYHBIMH IJISl HAC
BelllaMH, U Bckope Bbl HayunTech MBICIUTH HAYYHO.

Jast co3naHMs ONBITOB, Ile 00HAPY:KMBAETCSl HEM3BECTHOE /UIA YYEHBIX SIBJICHUE
WIN J0Ka3bIBAETCA KAKasi-JIM00 TeopHusi, TpeOyeTcs COCANHHUTH NMOHMMAaHUE PeaJbHOCTH C
eé oT4éTIMBBIM NpeAcTaBjJeHueM. Tak 4TO B TAKMX [eJiaX IJIABHOE - JIOTMKAa U o0pa3Hoe
MbILJIEHHe (MCXO0KY U3 Bceoduero u JJU4Horo onsita). Kak Tonbko Bel cmoxere padoTaTth
Tak, 1ias1 Bac HacTynuTr TBop4yeckuii mepuoa. Iloaromy padoraiiTe AByMsl NMOJymIapUAMH
pasyma u mo3ra O/THOBPEMEHHO!

N3 3aBrucuMocTH MeKAy AJHHOH BOJHBI M e¢ HaMBBICIIEH aMIUINTYAO0H SIBCTBYeT
TeOpeTHYECKAsi HEBO3MOKHOCTh CYIIECTBOBAHHMA TeX BBICOKHX TeMIIEpATyp, 4YTO SIKOOBI
uMeloTcs: B nenTpe CoaHuma M aHAJNOTMYHBIX 00bekTax. OO0 3TOM CcBHAETEIbCTBYET H
3aMeUISIIOIIUICS POCT MArHUTHOr0 HacbimeHusi. Korma oHo gocturaer MakCMMaJbHOIO
3HA4YeHHsl, TO ero JajJbHeiiliee yBeJandeHne (T.e. PAKTHUCCKH NMOABEM aMILIMTYAbI BOJIH)
npexkpamaercs. [lonymaiite camu u noiimMére, 4To 3(pUPHAsE HUTh HE MOKET PACTATMBAThCS
a0 0eckoHeyHocTu. /la m Beca B Ilpupoae, kak TakoBOro, He cyumiecrByer. 3a c4éT 4ero
Oyaer co3aaBaTbesi OrpoMHoOe JaBjeHne? Tak 4To HM TOro, HU APYroro Her. A ecTh MOAJIOT,
BbIIaBaeMblii 32 HAYYHOE 0JI0KEeHHe.

Macca - konu4ecTBO 3¢UPHBIX BOJH, cocTaBasomux Tejgo. Ho 3anumaeMoe Teaom
NMPOCTPAHCTBO KAXKIbIH MUI MeHsieTcsl B 00béMe Ha o4YeHb Mandyl BeauunHy. Iloatomy
BCSIKOe MTHOBEHHE Macca JII000ro o0bhLeKTa COCTOMT M3 pa3Horo 4ymciaa 3¢pupoB. Kaxmbrii
MUT MeHsIeTCSl B TeJie ¥ YHCJI0 MAJIbIX 2UPHBIX BOJH (HO HE aTOMOB). A y JH000T0 KUBOT0
cyliecTBa BCSIKOe MIHOBEHHMEe MEHsIeTCsl M Macca BCJIEACTBHE NMOCTOSHHOTO HM3MeHeHHUs
KOJIMYeCTBa ero COCTABJAIIIUX BOJMH. Bec — cmia HarsikeHuss 3¢HpPoOB Teja H
OKpY:Kaolero NpocTpancTpa. B HUX BCSIKMI MMT - pa3Hoe YHCJIO CBEPXMAIbIX BOJIH. OHuU
BbI3LIBAIOT YBeJHYeHHe MM YMeHbUIeHHe aAMIUIMTYIbl 3(HMPHLIX BOJH IOCPEICTBOM
MOJIOKUTEJBLHON WM OTpPHIATeIbHON MHTepdepennun. U kakgoe MrHOBeHHe Bec J1H000r0
00beKTa MeHsIeTCSl, HO HA OYeHb MAJIYI0 BEeJIHYHMHY.

Jasi cBepxMaJibIX BOJIH, BKJIIOYasi CBeTOBbIe, OmpeesieHHe Macchl OyAeT HMHBIM.
Macca n11000i cBepXMaJIoii BOJIHBI - KOJIW4YecTBO 3¢upoB, B Heé Bxoasmmx. Eé macca ecTb
BesuuuHa HEIIOCTOAHHAS! Ouna 3aBUCHT OT UIMHBI BOJIHbI, €€ aMILUIMTYAbl H
xapakTtepa uHTtepdepennuii. [ Hac Macchl 1100010 Tejia M 3J1eMeHTa (1azke CBEpPXMAaJIoro)
B NOKOe He CYIIecTBYeT, MOCKOJbKY BCE ecThb BHOpalusi U JABMKeHHEe B HENMOABHKHOWM
3¢upHoii cTpykrype. M0KHO rOBOPUTH TOJIBKO 0 Macce B IOKOE OTHOCUTEJIbHO 3eMJ/u (Mau
NMoJ00HOr0 00beKTa) UCKIKYNTENbHO B KaKOi-TO nepuoj (Kak NMpaBWJjo, KOPOTKHI), HO
JUIIb 0 TeX Bemiax, 4yro Haxoastcs Ha Ilnanere. Bce moso:keHus w3 gaHHOro ad3auna
OTHOCATCA B NOJHOW Mepe M K ogHoMy aromy. Kak BuauM, y4éHBIMH He NMOHHMAIOTCS



camble npocThie Bemu. K mepeuncieHHbIM paHee OIM0OYHBIM MPEANOCHLIKAM, HA OCHOBE
KOTOPBIX NMOSIBUJIKUCH JIKMBBIE (DOPMYJIbI U TOJI0KEHHs, 100aBasieTcsl elé mesniid psaa. Tak
CYIEeCTBYIOT JIM Y YeJIOBeYeCTBA HAYKHU?

Jdast HopMaJsbHOH (Tem Oojee, Hay4dHO#H) padoThl ¢ SIBJEHHSIMH MHKPOMHpa
HEO0OXO0AUMBI H MPABHJIbHBIE ONPeaeIeHHsI, H JOCTATOYHO 00JIBIIIOE KOJTHYECTB BCEMHUPHBIX
KOJIMYECTBEHHBIX CTaHAapTOB. ['oBOpsi ApPyruMu cjaoBamMH, HAM MNPEIACTOUT CO31aTh
HAy4YHble TUCHUIJIMHBLI - U He TOJbKO ecTecTBeHHbIe. Jlenaiite cebe UMJSI, noka y Bac
uMeeTcsl Takasi BO3MOKHOCTD!

I'naBa 4

OcHoBa MOHUMAHHS - JJOTHKA MBIILJICHUS 1 omnmopa Ha peajibHOCTb

B tom, uto 30Bétc Haykoii, HEBO3MOZKHbBIX nporuBopeumii nmpeaocTaTo4Ho.
Bbl camMmu MOIIM 3TO 3aMeTHTh, €CJIM BHUMATEJIbHO YUTAAN Npedblaymmii Mmatepuaj. Jdias
TOro, 4T00bI pa300paTbcd €O BCeMH CTPAHHOCTAMH, He00X0AMMAa OCHOBa BepHBIX
paccyxknenuii. B Heé BXoasiT: onmopa Ha peajlbHOCTH, JOTHKA (M ONpefeJEHHbIN ypOBeHb
JIOTU4ECKOT0 MbIIILIEHHS), TeOpPUsi BepPOATHOCTell (TOuHee, €€ MOHUMAHUE), CTPeMJIeHUE
NMOHATHL MAaTepHaJ M CcOCpPel0TOYeHHOCThL Ha HEéM. B mnpomecce urtenus Bbl yike
MO3HAKOMMJIMCH C PSAIOM cTpaHHocTei. /[anee k HUM n1o0aBsitest HoBble. O HuX Bbl noka He
3Haete, XxoTs oHU 3aTparusaT ;KU3HEHHBIE nnTepecs ka:xkaoro u3 Hac - Ha 100%.

00 >¢upHoii matepun nucanu B 17 Beke P. [lexapt, X. I'oiirenc... Ho yuénnie e
MOHMMAJIM M He NMOHMMAKIT CYWIHOCTH 3(upa (ero MarepuajbHOe BOILIONIeHHE). XOTH
MHOTHe U3 HUX NPHU3HABAJM He00XO0AUMOCTh I(PMPHOH YNPYrocTH. APUCTOTENb 3asBJIsLI,
4YTO Bce HeOecHbIe Tesia M BHe3eMHO#T Kocmoc coctoaT n3 BEUHOI'O m HEU3MEHHOI'O
3¢upa. KiaoueBoe ci10BO 1 MOJHOH sicHOCcTH - 'cocTosT", T.e. marepueii BcesieHHOM
siBjasieTcst d¢pup. iMeHHO MaTepmeid, U3 koTopoii cocrosit: 3emJsi, Coanime, gwoau... He
3¢pupHbIM BeTpoM, mouckoM KkoTtoporo HAITPACHO 3aHuMajduch Iejble MOKOJEHUs!
YUY€HBIX, 4 HeH3BeCTHOH TNOKa JIIOAAM MaTepueil, BemecTBoM. [loutnm mnpaBuiIbLHO
Menpeaees JI.H. cTaBul nepBbIM 3JIEMEHTOM B CBOI0 NepHoaAMYecKyl0 cucremy 3¢up. Ho
ero ommdKa 3aKJYyajach B HEMOHMMAHUM TOro, 4tro 3(QUp - OCHOBAa BCEero M Bcex,
BKJIIOYasi aTOMbI. B mepuoanyeckyio cucreMy OH BXOAUTH He MOKeT, MOCKOJIbKY U3 HeEro
COCTOSAT CBEPXMAaJIbie BOJIHBI (B TOM YHCJIe CBeTOBbIE), ATOMBI, MOJIEKYIbL...

CBepxMaJjible BOJHBI NpeIMETHbl, TAK KAK J0BOJIbHO JIerKO OIpeaeasieTcsi HX
aauHa. Ilpu nmepeaBHkeHMHM BelleCcTBO, U3 KOTOPOr0 OHHM COCTOAIT, He NMEPEHOCUTCSl. ITO
M3BECTHO MO uX cBoiictBaM. Ciie0BaTe/bHO, OHM CYIIECTBYIOT KaK KoJedaTeJbHbIH
npouecc B CBEPXyINpYyroii, He ABUraromeiicss Marepun!

JlokazaTeqbCcTB, YTO BC€ eCTh BOJHBI, MHO:kecTBo! Ho HX 3aMalumBalT H
ycrpansiior! XoTd emé B JPEeBHOCTH JIIOAM BO MHOTMX CTPaHAX TOBOPWJIM: BCé ecThb
puOpanusa. U 0bumm adcomoTrHo npasbl. CoBepmieHHO BepHO IliaToH mmcaj, 4To MHp
co3n1ad borom u3 3¢upa. Ho orkyna ux cBenenusi? K coxxajieHu10, coBpeMeHHbIe YUEHbIE He
CYHUTAIOT HeO0XOAMMBIM B paccy:KIeHUSIX 0053aTeJIbHO ONMMPATHCS Ha PpPeajbHOCTh B
covyeTraHue c Jorukoii. Illoaromy B Haykax jJesna 00CTOAAT COBCEM He HAYYHO. 3a4aCTYI0 TaK
Ha3bIBaeMoOe MaTeMaTH4yeCcKoe 000CHOBaHHE, OCHOBAHHOE HA OLIMOOYHBIX MOJIOKEHHAX M
(opmyaax, y (uU3NKOB M ACTPOHOMOB cUMTaeTcsi 0oJjiee apryMeHTHPOBAHHBIM M 0oJiee
J0Ka3yeMbIM, YeM caMa PeajJibHOCTh U NMPOBe¢HHbIE IKCIIEPUMEHTHI.

MbpbI nMeeM B HAyYHBIX QMCUMINIMHAX HeJieloe M Ie4vajibHoe moJio:keHue. Mmeercs
HeJabli  psij  NPAKTHYECKUX HapalOTOK, HCCJHAeN0BAHUII M 3JKCIEPUMEHTOB, YTO
npeactaBaaoT KOJIOCCAJIBHYIO 3nauuMocTh 1JIs1 Bcero 4yejiopedectBa. OMHAKO ecTh



nperpajsa Ha MX NOSIBJICHNH B Halleil KM3HHM - TaK Ha3bIBaeMas Hayka. B To ke Bpems
yuéHble He MOryT OOBSICHUTHL MHOKECTBO CaMbIX MNPOcThIX siBjeHuid Ilpupoani. s
oco3HaHMA BamMu Ba)KHOCTH MOKa OTBEPTrHYTHIX HAYYHBIM MHPOM HANpaBJIeHHH Ha30BY
HECKOJbKO U3 HUX. B HuX BXxoadaT: 3¢ (pexTHBHOE JieueHne paka, CIIN/{a, koponaBupyca u
Apyrux 0oJie3Heil, KapAMHAJIbHO HOBble HCTOYHMKHM HJHEPrud H e¢é aKKyMYJSTOPbI,
anmaparbl HA AaHTUTPABUTALMOHHOW THAre... [loguépkuBar 0co00: peyb MAET UMEHHO 00
HCCJIeI0OBAHUSIX, KOTOPBIE YaKe MPOBeJeHbI ¢ MOJy4YeHHeM MOJI0OKUTEIbHBIX Pe3yJbTATOB, a
B psijie ciiydyaeB ObLIM CO34aHbl padoTauue npudopsbl.

¢ dexTUBHOE TeUeHUe paKka, kopoHaBupyca, CIIM/{a u apyrux 6oJiesHei

Bel gomxHbI  oco3HaTh: 3a orcyrcrBue HAYUYHOI'O MupoBo33peHMsi MBI
paciiauuBaemcs Besxe! M mo camoil Bbicokoil meHe! Jleyenme MHoOrmx 0oJsie3Heil
JeHCTBUTEJBLHO MOKET ObITh OBLICTPHIM H 3(P(PEeKTHBHBIM, €CJIU MOHMMATh, YTO BCE eCTh
BOJIHbI. PaccMoTpHuM npoucxojsinee Ha MpuMepe paka.

Kak on nosiBiasiercsi? IlocTosiHHAs KOHIEHTPALUS PAKOBBIX KJIETOK B OJHOM MecTe
PAaHO MJIM TO3/IHO NMPHBOAUT K MOSIBJICHHMIO 3JI0KAYeCTBEHHON OIMYX0JIM. A NMPONCXOJHUT 3TO
(B ynpoumiéHHOM BHje) ciaeqylomuM o0pa3oM. KoHueHTpauus pakoBbIX KJIETOK BeAET K MX
peryJisipHoOMY CONPHKOCHOBEHHIO APYT € APYrOM. A HMEHHO OHHM - JIy4llasi cpesia VI pocTa
U Pa3MHO:KEHUSI BHPYCa, KOTOPbIl HAXOAUTCSl NPAKTH4YecKH B Kaxaoii u3 Hux. Korma
PaKoBble KJIETKH BMeCTe C BHPYCOM O0Opa3sylT CIJIOIIHOM MACCHMB, B OJUH M3 TAKHMX
MOMEHTOB MX BO3HHKIIASl MJIOTHAS KOHIEHTPalUMs BbI3bIBaeT MACCOBYIO MOJIOKUTEJIbHYIO
uHTep(depenuuio. BosHuKkaeT pakoBasi 0IyXo0Jb, KAK OPraHN3M-Napa3suT ¢ NPUMUTHBHBIM
crpoenneM. HecnniocoOHOCTDH JIeYUTh PaK BO MHOTOM OOBbSICHAETCA HEBEPHBIM MOAX0A0M K
Hemy, kak k YACTH denoBedeckoro opranuzma. Xorss EN) pakoBas omyxoab He
sapasiercs. IlogpoOHble Q0Ka3aTelbCTBA Mapa3sMTHYECKOW CYIIHOCTH paka (He
nepeJanierocs oT YeJ0BeKa K YeJIOBEKY, 4 BOSHHKAKIIEro B HEM) H3JI03KeHbI B S5-i yacTu
"Omuodku u pacmiara'. CcbliIKa HA Heé JaHa BO 2-if YacTH.

Taxkum o0pa3om, pak nosiBjaseTcs B pe3yJbTaTe MOJ0KUTEJHLHOH HHTepdepeHIHH,
a ero IJIaBHOH OCHOBOIl craHoBHMTCcA BHpyc. CienoBaTeJbHO, B BbICHICH CTeNeHH
3¢ PekTHBHOE HATIPABJIEHHE B OHKOJIOTMH - BOJHOBOE BO3/IeiicTBHEe KOHKPETHO HA OIyX0JIb.
OueBHIHO, YTO M NpPoTHUB KopoHaBupyca, CIIM[a u apyrux OoJie3Heii ¢ 00JbLIIONH
3¢ (PeKTUBHOCTHIO CTaAHET padoTaTh Takoii MeTol. Beab BCcE ecTh BOJHBI! A UX aMIJIMTYLY
MOKHO YMEHBIINTb, a 3aTeM H YHMYTOXHTh BHPYC IOCPEACTBOM OTPHLATEJNbHOM
uHTeppepenunu. MmMeHHo Tak u30aBJsil 00JBHBIX OT pakoBoii omyxoum B 30-x rogax
npouwioro Beka aoktop P. Paiig. Kommecnu u3 y4éHBIX M Bpavei, 4YTO NpOBepsIn
3¢ dekTUBHOCTH JeyeHuss paka 3tuM cnocodom, YBEJINJIUCDH B ero 100-npoueHTHOI
pesyiabtatuBHocTu. Ho wmeroguky P. Paiida B Te BpeMeHa mNpPoCTO NOXOPOHWIH
CO3HATEJIBHO. Oun cBouMu mpudopamMm co3iaBaj BOJHbI NMPOTHB BHpPYyca, KOTOPBIi
HAXOJHUTCS B PAKOBBIX KJeTKaXx. JDTHMHM BOJHAMH M ycTpaHsuicss pak. OTmedy OYeHb
BaJ)KHOE OTJHMYHe Mexay npuéopamu u geiictBusavmu P. Paiidga m coBpeMeHHBIMH
noapaxarejsiMu. UccaenoBarenns Bo3aeiicteoaa HEIIOCPEACTBEHHO na pakoByio
ONMyXoJib, NMOABOASI MPHOOPHI K Hell. A ero moapaxarteau AecTBYIOT NpuUOOpaMu Ha
YyeJIOBEYEeCKUil OpraHu3M. 3aKOHOMEpPHAa W OrpoMHasi pasHuua B pe3yabrarax! TouHo
TAKHUM CIIOCO0OM cJieyeT U YHMYTOKATh KOPOHABUPYC.

Mexay Tem, ceiiuac Bce yNMOBAOT Ha BakNUHBI. OIHAKO OT HHUX MOSABJIAIOTCS
cKBepHbIe nociencTsus. [loaTomy B Mogo0HBIX CHTyanMsAX Hy’KeH KOMILJIEKCHBIN MOIXO0J,
rje BOJHOBOI MeTOJ YHMYTOKeHHUsI BUPYCOB AoJuKeH 3aHATh cBoé [IOCTOSAHHOE mecro.
Beab u BUpPYCHI, M IpyIrHe pacnpocTpaHuTe d 0os1e3Hel ABJSAIOTCH BoaHaMu. OQHaKo npu
HCIIO0Jb30BAHNH TAKOI0 MeToAa TpedyeTcs NMOJABOIAMTH HCTOYHHK BOJH, YHHYTOKAIOIINX
BHPYC, K MOPa:kéHHOMY opraHy. B ciiydae ¢ KOpoHaBHPYcOM y Hac OyaeT Kak ObI BOJTHOBast



HHTAJSIAS POTOBOI MOJIOCTH, TOPTAHU W JErkux. BaskHo, 4TO mpouenypa He BbI3bIBaeT
ocsiabjieHHue HMMYHUTETA M APYTUX OTPHIATETbHBIX MOCIeCTBUIA.

Ham mpeacTouT co31aTh HOBYIO BOJIHOBYIO MeIMIUHY. B eé ocHoBe: MenmuuuHa,
Ouosorusi, Ouoduszuka, Ouoxumusi u redHeruka. Ceilyac Hekoe Mnoa00Me BOJHOBOM
meauuuHbl cymecrByer. Ho ¢ Heii 3AKOHOMEPHO cBsi3ZaHO MHO0:KeCTBO OIIMOOYHBIX
npeacTaBjieHuil U BbIBOAOB. K ToMy ke, yuéHble 00/bIIe CTPEMATCS OTPAANTH CBOIl MUPOK
€O BCEM €ero B30pOM, YeM pa30uparbcs B NOAOOHBIX CUTYaIUSIX.

H3-3a oTcyTCTBMSI HAy4HOI0 MHPOBO33peHMs (U3HKH M XMMHUKH pPa3lessiioT
okpyxawumuii Mup Ha )KUBOH U HEKMBOI, XOTSI BCE COCTOUT M3 BOJIH. B pe3yibTarte y Hac
HMeeTcsl JHMIIb Kajakoe mogodue Ouodusuxku m Omoxumum. Ho kak pa3 B ITHX ABYX
HANIPABJIEHUSAX, 2 TaKXKe B MeJUIHEe W OMOJIOTHM y4éHbIe, KOTOpPble ONMPAJNCH B CBOMX
HCCIeJOBAHUSAX HA M0JIOKEHHMe: BCE eCTh BOJIHBI - JOOM/IUCH ONpeleEHHBIX Pe3yJIbTATOB.
Hx morno ObITH ropaszao Gogablie. Yike ceiiuac B MOBCeJHEBHON Yel0BeyeCKOW MpaKTHKe
HMEITCSl BCe COCTABJIAOINME [JIsi TOro, 4Yro0bl BOCCTAHABJIWBATL W BBIPAIIMBATH
KOHEYHOCTH M opransbl. U TaKuX OTCYTCTBYIOIIMX HANPABJCHUH (JKH3HEHHO HEOO0XOAUMBIX)
MHO:kecTBO! U OHM co31a10TCA OBICTPO, MOCKOJIBKY YKe HMeeTCs He TOJIbKO Hay4Hasl, HO
MaTepHaJIbHO-TeXHUYecKas 0a3a!

BeuHbli ABUTATEb BUAUT KAXKIBLIM U3 HAC €Ke{HEeBHO!

Ipunuun ero aeiictBus Ha0d0IaeTCsi B TAKOM INPUPOAHOM SfIBJIECHMH, KaK
COJIHeYHasi KOPOHa - emié OJHA HeoObsicHUMAas TaiiHa s y4éHbix. Ha moBepxHocTH
CoaHua TemnepaTypa - 0K0JI0 6 Thicsi4 rpagycoB. OIHaKO pacnosoKeHHasi HA HEKOTOPOM
paccrosinuu or CoJIHIIa ero KOpPOHa HMMeeT TeMmmeparypy emé Oouabme. Besne Mbl
Ha0J110/1aeM TOJIbKO OJHY 3aKOHOMEPHOCTh: YeM AaJIbIle OT HCTOYHHMKA TEIIa, TeM MEHbIIe
Temnepatypa. Ho He B ciiyyae ¢ COJIHEUHOIl KOPOHO - 31ech BCé Ha000poT. VI cHOBa MBI
CTATKMBaeMcsl ¢ HHTepdepeHnuei.

Ot noBepxHocTn CoJIHIA B OTPOMHOM KOJIMYECTBE MCXOASAAT CBETOBbIEe BOJIHbI. Y
HUX OIpOMHasi aMIUIMTyda. BoJHBI, CTaIKHBasACh, BCTYNAIOT B MOJOKHTEJbHYIO
uHTepdepenuuro. Ux amniautyaa emé 0osabuie pacTér, Kak u TeMneparypa. Bee nmpoueccol
NPOMCXOAAT B JBHKEHHHM, HAa KOJOCCaIbHOH ckopoctu. IloaTomMy mOBBIIICHHAsS
TeMIlepaTypa U HA0/I1I01aeTCsl HA HEKOTOPOM paccTosiHuU oT noBepxHoctu Connua. Huvero
ciaoxxHoro! CoslHeyHasi KOPOHA NMOATBEPXkKIAeT HAJMYHE CBEPXyNPYroro NpocTPaHCTBa H
BOJIHOBBIX MPOLECCOB B HEM. 31ech MbI HMeeM MOsIBJICHUE IONOJTHUTEIbHON JHEPrul Kak
ObI U3 HUYEro (T.e. BEeUHbII JBUTaTe/Ib) - 32 CYET MOJI0KUTEIbHOI HHTEPdepeHuM.

MHeHue MOMX ONMOHEHTOB: (PM3UKOB M ACTPOHOMOB. OHH COIJIACHBI, YTO JHEPTUS
NpH BcTpede BOJH Bo3pacTaeT. OIHAKO CCHLIAIOTCS HAa 3aKOH COXpaHeHHMs JHepruu. B
COOTBETCTBHE C HUIM JHEPIusl HOBOIl BOJIHBI PABHA WJIM JJa’Ke MeHbIIle CYMMBbI JHepIuii IByX
BOJIH, BCTYNUBIIMX B UHTepdepenuuio. Ho yka3aHHbIH 3aKOH - omMOKa U 00MaH, 0 4ém
CBH/IETEIbCTBYET MPOLECC MOSIBJICHHSA CBETOBBIX H APYIHX CBepPXMaJIbIX BOJH, BKJIOYasi
aToMbl. Jl0Ka3aTeJbCTBOM €ro ONO0YHOCTH CJIYKAT M MOJTHMH. OHM - HATVIAAHBIH IpUMep
CO3JAaHUSl KOJIOCCAJIbHOWH JHEPruM MOCPeICTBOM IOJIOKUTEIbHOH MHTepdepeHUnH.
CgeToBble BOJIHBI - makeTHble. IIpu pocTte MX aMIUIMTYIbl yBeJMYUBAeTCsd KOJHYECTBO
BOJIH He TOJBbKO BHYTPHM HUX, HO M B OKPY’KalOlIeM MPOCTPAHCTBE M3-32 CBEPXYNPYrocTH
3¢upHoOii CTPYKTYpbl M eé cBoiicTBa - cuHXxpoHu3auuu. OgHako uHTepdepeHuusi (Kak
JleTaJIbHbIN Mpolecc) YYEHbIMU NPAKTHYECKU He U3y4YeHa U, BO MHOTOM, He IOHUMAaeTcHa. A
0 CHHXpOHM3anuM 3QUPHON CTPYKTYphl OHH HMYero He 3HaOT! XoTA OHAa - BaKHelilee
cBoiictBo Bcesiennoii! K ToMy ke, B CyTH 3Hepruu npeiacTaBUTe] M HaykH M (U3NKH He
pa3ouparorcsi. CoOOTBETCTBEHHO, HX CYKIE€HHUsI B JaHHOM BONPOce OIIUO0YHBI.

Ta e cutyanusa u ¢ matepueil. OHa, Kak BcS MPUTOAHASA B JAHHBIH MOMEHT 15l
JKH3HH CyIIecTB 3UPHasi CTPYKTYPa, He MEHsIeTCs, He YBeJIMIUBaeTcs H He YMEHbIIAaeTCs.



Oanako BO3MOHBI M pocT Bcenennoii mo E€ kpasim B pesyiabrare co3uparomei
nesitenbHOcTH bora-Teopua, u 3amena MM yacreil CTPYKTYpBI. A s JIIOAeil MaTepusi KaK
Obl mosABJsieTCS M pa3pyliaercsi, ucye3asi, MOCKOJIbKY Mbl HMeeM JeJ0 ¢ Hell B BHJe
BOJIHOBBIX 3(¢upHbIX mnpoueccoB. Ho B ocHoBHOM Bo BceneHHoli MaTepusi Kak Obl
co3naéres. Xorsl B IeHCTBUTEJIBHOCTH MOSIBJISIIOTCS JIUIIL BOJTHBI-ATOMBI, II¢ HX OCHOBOM
BBICTYNAIOT 3()UPbI, KOTOPbIE H €CTh pealbHasi MaTepus.

Temy, CBSI3aHHYI0 ¢ BeYHBIM JBMraTesieM, s 3aTPOHYJ H JJA TOro, 4rodnl Bl
YBH/IeJIM OYeHb Ba)KHOe HanpasJieHHne. OHO MPUBEAET YeJ0Be4eCTBO K HOBBIM HCTOYHHKAM
JHEPIMH M K COBEPLICHHO MHBIM aKKyMyJsiTopaMm J3Hepruu. Ho omsATh mperpagoil Ha uMx
NMOSIBJIEHUHM BBICTYNaeT TaK Ha3biBaeMasi Hayka. XoTsi y (HM3MKOB M XHMHKOB eCTh
BeJIMKOJICTIHAsI BO3MOKHOCTL  cAeJaTh ce0e WMs, CO3XaB ONBITHI Ha OCHOBE
uHTepdepennun. OHU OyAyT UMeThb OIPOMHOE MNMPAKTUHYECKOEe 3HAYeHUe IJIsi Pa3BUTHUA
HAYKHU M TEXHUKHU. A MOKa Y4éHbIe TOBOPSAT, YTO BeYHBI IBUraTe/ b He cyllecTByeT. X0Ts
OH B JTHEeBHOe BpeMs y HUX IepeJ rjia3amMu!

Kak €C03/1aBaTh MEXaHU3MbI HA OCHOBC aHTUT'PaBUTAllUN

IIpuMeHeHHe AHTUTPABUTALMM HA MPAKTHKE PACCMOTPHUM HA OMNbITE, KOTOPbIii ObIT
npoBeaén ¢usukamu MI'Y um. JlomonocoBa. OHHM mnoMelaJiM ONBITHBIA o0pasen B
JKMIKOCTHYIO Cpelly TaK, YTOObI OH HAXOAWJICS B CPeJAHell YacTH U He OIyCKAJICS BHU3, H He
NMOJAHMMAJICS BBEPX, T.e. 0KA3bIBAJICH B NOJABELIEHHOM COCTOSIHMH. 3aTeM Ha ONbITHOE TeJIO
HANpaBJsjIca Ja3epHblii ay4 cHu3y. U oHo omyckangocs. Ilorom JasepHblii  Jy4
HanpaBJasjics ceepxy. Teno mogHuMasioch Ha moBepxHOCTh. U caenann abcypaAHbIi BHIBOA:
JIa3epHbIil Jy4 NPUTATHBAET - B 3aMeTKe ObLI0 HamucaHo Tak. Ha camom faene, mensics
Bec o0Opa3una - yBeJU4YUBAJCA U yMeHbluajcs. Heo0xoamMo mnpoBecTH aHAJOTHYHbIE
JKCIIEPHMEHTHI C MATHUTOM M NMOTOKOM 3JIeKTPOHOB. Pe3yabTarsl 0yayT Takue ke. Bo Bcex
NMOJXO0HBIX CUTyallAX MbI HMeeM J1eJI0 ¢ HHTepgepeHnneii.

B naHHOM onbITe, KaK M B CHTYyallMd € HAJIeKTPU30BAHHBIMHU IIAPUKAMHU,
NMoJBEeIIEeHHbIMH Ha HUTHAX, HaMH Ha0JJaeTcd JelcTBHe CUJ HATSKeHUS 3(HUPHOro
npocrpancTea. Mcnosib3yloress pasHble CBepXMaJible BOJHBI, HO MeXaHHW3M Yy HHX OJMH.
OnHako uHTepdepeHUMs] B IEPBOM cjydae (C IIAPUKAMM) OTPHLATEJbHAs1, BO BTOPOM (¢
TeJIOM B NMO/IBEIICHHOM COCTOSIHUH) - MoJiokuTeabHasi. Cyasi o BceMy, HCNOJIb30BaTh 3TOT
npouecc Mbl CMO’KeM B OCHOBHOM TOJIBKO NMPH IBUKEHMH 10 BePTHKAIU (BBepX-BHM3),
NOCKOJIbKY TOPU30HTAJIbHBbIE IepeMelleHUs] BO3MOKHbI JUIIb ¢ He0OJbIIOH CKOPOCTHIO
(ecJM He IPUMEHATH JAOMOJHUTEIbHbIE 00bIYHbIE IBUTATEIMN). XOTH JJI5l MOJHOH KAPTHHBI
HY/KHBI JaJibHeiiue ucciaenopanns. Ho, B 11000M ciaydae, HanpaBJjieHHe JAJs 1eJ10ro psiga
orpacieil mnepcrnekTuBHoe. IIpakTHMYeckne pe3yJbTaThl 3[eCh AOCTUralOTCA OBICTPO,
MOCKOJIBKY MbI HMeeM JIeJ10 ¢ MPOCThIM AeficrBueM. /la Bbl u caMu 3T0 MosKkeTe OIleHUTh!

Oco0bIX IpaBUTAIIMOHHBIX BOJH He cymiecTByeT! Bce cBepxmasiblie BOJIHBI B TOIf
WIM WHOW CTelmeHW BJIUSIOT Ha J06oe Tedo. I'oBops npyrumm cioBamMm, Bce OHH B
COBOKYITHOCTH W €CTh TPABHTAIIMOHHBbIC BOJHBI. A B OCHOBEe peajbHO [eiCTBYIOIIEro
AHTUIPABUTAIIMOHHOT0 MeXaHU3Ma JIeKMT HHTepdepeHuus. B 1anHoM HampaBjieHUM B
pane crpan, Briawuas Poccuw, CIHIA, BeaukoOputanuio u SInmoHuio, uccljieoBartesiu,
HCIOJIb3YSl 3JIeKTPUYECTBO M MATHMTHbIE siBJeHUSl (T.e. MHTep(epeHUHI0), T00HIUCH
HEKOTOporo ycmexa. OJHAKO OHM, He MMesl HAYYHOI'0 MHUPOBO33pPEHHS, He CMOIJIM €ro
pa3BuTh. Ho cutaynusi H©3MeHNJIaCh KapAMHAJIbHO.

0 BE€pPE€ B UICTUHHOCTH HAYYHBIX B3IJISA/10B

HpaKanecxn BC¢ CYHUTAKOT, 4YTO CICHHAJUCTHBI B CBOEM BH/I€ /1eSITeJbHOCTH



pa3ouparoTcs Jdy4dmie ocTAIBHBIX. OTHAKO B AeliCTBUTEIbHOCTH BO MHOTHX HANIPpaBJICHUSIX
MOJI0:KeHHe TOYTH MPOTUBOMOJIOKHOe. Tak Ha3piBaeMble NMpodeccHoHATbI He TOJBKO He
pasoupalorcsi B CYTH cBoeii TeMbl, HO 1 B OTPOMHOI{ CTeNeHN BPEAAT YeJ0BeYecTBY M3-3a
HecriocoOHOcTH MbICIMTHL JIOTHUYHO. Ho Ha T10 ectp BceoOmasa ITPOBJIEMA-
INPUYUNHA! U ona He B cnequaaucrtax! /[iis Toro 4rodsl pazodparbces ¢ Heil, He00X0AUMO
cj1e10BaTh NMpocToMy U 3¢ ¢deKTHBHOMY NpaBHJIy Be3le: OpaThb 3a OCHOBY MBbINLICHUS
peanbHocTh (BKaIouas Ilpupoay) B coueranme ¢ jorukoii! Yuénble K00bI COTJIACHBI €
JaHHBIM yTBep:kaeHueM. Ho ux mo3unusi (CO3HaTeIbHO WJIM HEBOJbHO) OIIMOOYHA H
JuneMepHa, B 4éM Bbl mMoriam yOenutbesi! dakTuuecKH OHM JeMCTBYIOT (2 3a4acTyl0 M
MbIcaaT) Bonpexkn I'VIABHOMY kpurtepuro ncruanoctu! Ognako HUKTO u3 Hux, kak u
Bcé desoBedecTBo, He mpenacrapiaser UYJOBUIIHYIO neny Hay4yHbIX 3a0.ysKAeHUH,
OIINOOK, MOJATACOBOK...

CyiecTBOBaHME BPEIOHOCHOI JOKTPUHBLI JifHINTEiHA, KAK M MHOMKeCTBa eif
NMOJO0HBIX, 3aKOHOMEPHO M THIHYHO /UIA Bcex Hayk! 3amennl ¢ daabcudpukanmeit
NpeACcTaBJeHUl 0 peajbHOM Mmupe W HapylleHHMeM 3aKOHOB JIOTHKH HPOHCXOJMJIH W
NPOUCXOAAT B HAYYHBIX IMCHUILUIMHAX (He TOJbKO B €CTEeCTBEHHBIX) PeryJjsipHO H
NMOCTOSIHHO fAaxke He cToJieTussMHu! OcHOBHbIe (aKkTOpPbhI NMPOUCXOASNIET0 - BO3JelcTBHeE,
npasaononodoue u nogior (mogmeHa I'NIABHOI'O kpurepusi ucrunnoctu)! Ilostomy He
cjeAyerT YAUBJISATBCH TOMY, YTO Y4éHble He INOHMMAKT 3jeMeHTapHbIX Beweil! Kak
NPaBUJI0, OOLIYHBIN YeJ0BEK, MOAYMAB JOTMYHO M OCHOBATEJBHO, PEIIMT BEPHO HAYYHYIO
U JIpYyryl0 npodjieMy HpH NOHMMaHMH MM e€é cyTH. OaHako sl YYEHBIX 3a4aCTYI0
NPaBUJIbHOE peleHHEe NMPAKTHYECKHM HEBO3MOKHO. A NPHYHHA CJEAyI0IlNasi: B UX cpexy
IMOCTOSHHO npoucxoauT cCBOe0Opa3HbIii ceJleKIMOHHBII 0TOOp, HO He JwaAbLMu! B ero
OCHOBe - ¢JIA00CTh JJOTHYEeCKOI0 aNnapaTa i Ype3MepHasi BHYIIaeMOCTh!

IHoaTomMy oOpamar oco0oe BHMMaHHe Ha HeoOxoguMocTh MbicauTh JIOT'MYHO!
HNMeHHO [aHHOTO yMEHHMsl TPAKTH4YeCKM HeT Yy mnpeacraBurteneii Haykm! Jloruka -
NpaBUWJbHOe (MCTHHHOE) TMOHMMaHUe peajbHOcTH, BKiIwuas I[Ipupoay. IlpaBuibHoOCTH
NOHUMAHHUS OCHOBBIBAETCSl HA COBEPIICHHO BEePHBIX 3HAHUAX U NpakTHke. OHU BO MHOTOM
3aBHCAT OT COOJIIOJeHMS JIOTHYECKHX 3akoHOB. HMX Hepeako HapymawT, 3aMeHSs
BCEOBIIYIO 3akoHomepHocTh (mam mnpasmiao) nHa UYACTHBIM cayuwaii, Ha
EJVUHCTBEHHBIM oneiT (B TOM uHcie :KH3HEHHBI). JTO NPOHCXOAMT H3-3a
HEIMOHMMAHUS 3aKOHOB JIOTHKH. OIHO M3 rpy0eilinX M TPparn4ecKux JJIsl YeJI0BedYecTBa
HAPYLICHUH e¢ 3aKOHOB - KaK pa3 MoAMeHa o0uell 3aKOHOMEPHOCTH YACTHBIM CJIy4YaeM.
IIpumepoM Takoil OMIMOKH CJHYKHT HAYaJI0 OOLIENPHHATOH (OPMYJTHPOBKH: JIOTHKA -
Hayka.. Ho naHHoe ompenenenue siBjsieTcsl JHMIIb 4YacTbI0 0oJiee 00IIero W BEPHOIo
nouaTua "Jgoruka'", uzjioxeHHoro Boiine. ITogo0Hasi HEMOJIHOTA CMBICJIA CJI0BA BBOJUT B
3a0ay:KkaeHue JIIo/ieil, MOCKOJIbKY JOrHKa BKJIOYaeT B ce0f MbIlLIeHHe, 00pa3 *KU3HU U
HAyKu. JlpyrumMm ciaydyassMd AQHAJOTMYHON TNOAMEHBI SIBJISIOTCA: JIKMBAs TeopHs
OHOCHTEJIBbHOCTH U TAKOH e 3aKOH COXpPaHEHMs Beca.

B mocaexyromux rjaBax M padorax CTaHyT Bcé 0oJsiee BHIHBI OYeHb BpeIHBbIE
0COOEHHOCTH MAacCCOBBIX HAYUHBIX NMpeACTABJIEHUI: B HUX HepeKO OTCYTCTBYIOT JIOTHKA U
CBSI3b C peajibHOCTBHIO! X CTPaHHOCTH M B TOM, YTO NMOA00OHOE COCTOSIHME YeJIOBEYeCKOro
MBIILICHUS AJIMTCS CIAUIIKOM JI0JIr0 - 1ake He crojeTusi. Curyanusi ¢ uaesiMu JMHIITEHHA
TOYHO Takas, Kak B CBOE Bpemsi ¢ Teopueil IItosiemess. B Heill HemoaBu:kHas 3emJin
sIBJIsIJIACh HeHTpoM BceenenHoi, a Bokpyr Hameii Ilnaners! siko0b1 Bpamanocs CosiHIe H
BC€ ocTajbHOe. YueHue IITosieMesi cyliecTBOBaJ0 B HAyKe OKO0JIO MOJIYyTOpPa Thics4 JieT (1),
u B Hero BEPOBAJIU, He nymasi JIoru4HoO, y4éHble. JlokTpune JiiHmTeiina - 6osee 100 jger
(!), u B Heé Toske BEPYIOT, He mcnosib3yst jormdeckuid anmapatr mbinuienus! Ho oGe
TeOpPHH - NMOJIOT, MOCKOJIbLKY TPOTHBOPEYAT PeaJbHOCTH M JIOTHKE.

@dyHAaMeHT TPAaBUJIbHOTO MBbIILJIEHHSI - ONOpPa Ha peajbHOCTb, JOTHMKa U
apupmeruka. B HeumdMeHHBIX apuPMeTHYECKMX 3aKOHAX MCHOJIb30BaHHE TOHATHH



"OTHOCHTEJIBHOCTE'" W "OTHOCUTEJBHO" (T.e. YCJIOBHO M Ja’Ke BEPOSITHO) HegomycTumo! B
JIOTHKe JTH TOHATHA HCNOJb30BaTh MOXKHO, HO uX mnpuMmeHeHue B Heil BCEI'JIA
onpenesiercs eé 3akonamu. Ilpu HecoO/II0leHNN JAHHOTO YCJIOBHUS MOSIBJSIIOTCS JIOKHbIE
NMOJIOKeHNsI M BBIBOJAbI, YTO M TNPOHUCXOAUT ceifyac. Y dejgoBedyecTBa (0COOCHHO Yy
NnpeAcTaBUTe/IeH HAYKH) B HACTOsIIee BpeMsl HAPYIIEHO eCTeCTBEHHOEe MBbIIJICHHE, T.¢. ero
Joruyeckass M apudpmerndeckasi ocHoBa. boJsiee moapoOHO Ha JaHHYI0O TeMy - B CTaThe
"CoennHenue JIOTUKM W apuMeTuku B MbinuieHnu'" wu3 8-if yactu. B pesyabTaTe
rpydeiimmmx uckazkeHuil Hem3dMeHHbIX (yHramentadbHbix UCTHUH (3akoHOB npupoasbl,
JIOTUKHU M apU(PMETUKH) Y YeJT0BeYeCTBA OTCYTCTBYIOT 3jleMeHTapHble o3HaHus o Mupe!

Bo MHOrux gpeBHHX MCTOPHMAX YIIOMHHAaeETCsl paid, cymecTBoBaBmuii Ha 3emie. Ero
HCYEe3HOBECHHE, KAK NPaBUWJIO, CBA3BLIBAIOT O 3MeeM. MCTHHHBIC 3HAHUA B 3HAYUTEJIBHO
npeodpaxéHHOM BHJe NMPUILIM K HAM MMEHHO M3 Tex BpeMéH. K Tomy ke, mmerorcs u
MHOTOYHCJIeHHbIe MaTepHa/ibHble (BIOJIHE INpeIMeTHbIe) NA0KA3aTeJbCTBA TOr0, 4YTO B
APEBHOCTH JIIOAM 00JIaIaJIH  TeXHOJOTHMAMH, CONOCTABHMBIMH ¢ Hammmu. OnpHako
ucropuku OykBaabHo CTPEMSATCSH (kak ¢u3nku, acTPOHOMBI M XUMHKHM) He IymMaThb
JIOTHYHO M He 3aMeyaTh oO4YeBHMIHbIe Bellu. Te M Jpyrue NPHAYMBIBAIOT HeJienble
JOKTPUHBbI, KOTOpPbIe ONPOBEPralTcs peajbHocTbi0 U Jorukoil. Ho ecrs ITPUYUHA,
koropast ux 3ACTABJISAET Tak nocrynars paktudyecku cede u J1oasiMm Bo Bpen! YpoBeHb
JIOTHYECKOr0 MBIIJIEHHs] YYEHBIX U3-32 BO3JeHCTBHA M CeJeKIMOHHOIO 0T00Opa B UX cpexy
o4eHb HM30K. OHM He MOTYT pelIaTh NpocThie Jorudeckne 3agauyn! Hanxerocs, 310 Bol yixe
3aMeTwiiM. [lanee KOJIMYECTBO y0eqUTENbHBIX JA0KA3aTEJbCTB HENPHUATHOIO IOJIO0KEHHS
IS TIpeicTABUTeN el HAYKH (HO NMOKA 3aKOHOMEPHOr0 W TPAru4HoOro AJsi 4ejJoBeyecTBa)
YBEJIMYHMTCA MHOTOKpaTHo! OgHAaKo MBIIUIEHHE HX - He eCTeCTBeHHOoe, a yNpasJjsieMoe
HeJIeHANPABJICHHBIM BHYIICHHeM!

Y coBpeMeHHBIX JIlOAel 3HaHUIl 0oJiblIe, YeM y Hammx npeaxkos. Ho HbIHemHee
nokoJieHue (0co00eHHO y4éHbIe) riiynee NMpelbIAYIIUX H3-3a OIIHO0YHOH OTHOCHTEJIHLHOCTH
HEM3MEHHBIX JIOTMYeCKHX M apu(pMeTHYeCKHMX 3aKOHOB W IOCTOSIHHBIX IOKa3aTeJeil.
IpeacraBuresm Haykun 19 Beka M Havaga 20-ro moOHMMaJM Jy4dille OrpPaHUYeHMS,
HajaraeMmble JIOTMKOi, apudmeTrukoii m peajbHOcThI0. HX 3aKOHBI B Te BpeMeHa
HApylIaJuch pexke, 4eM ceifyac. CoOOTBETCTBEHHO, eCTeCTBEHHOe MbIlJIEHHEe ObLIO0
HECKOJIbKO  BbIlle. JIpyroi BakHOil NPUYMHON, CcHOCOOCTBYIOILIEH  CHMIKEHMIO
€CTeCTBEHHOI'0 YMCTBCHHOI'0 YPOBHSI 4eJIOBe4ecTBa (B NEPBYIO o4epelb IpeACTABHTEICH
HAYKH), SIBJISIETCS HcnoJb3oBanne koMnbioTepoB B JIFOBBIX curyanusix. BesyciaoBHo,
NMOroJIOBHAS KOMIILIOTEePHAsA rpaMOTHOCTH B3pocibix u geteii OUEHD HYKHA! Onnako
MACCOBBIIi 0TKa3 JioJeil, BKJIWYAasg NPAKTHYECKM BCeX YYEHBIX, OT 3(PeKTUuBHOM
YMCTBEHHOI (B MepBYI0 oYepelb JOrH4YecKkoii) padoThl U MpUyYeHUe pa3ymMa K JIEHHBOMY
COCTOSIHMIO OKa3bIBalOT maryoHoe aeiicteue Ha BCEOBIIUE mbicauTe/bHbIE NMpoLecchl.
Celiuac, KaKk HHKOIJAa, Y 4YeJOBeKa €ro YBJEYEHHOCTH OrPOMHBIM NOTOKOM 3HAHHH
oyxkBanbHO BBITECHSET 3¢ ¢exTuBHyIo esTeJbHOCTH pasymMa. Be3e u moBceMecTHO Ha
MepBOM MecCTe - 3HAHUSL, UX 00bEM, a He JornyHasi pa3yMHocTh! CTajna HopMoii BceoOas
INOAMEHA: 3a uHTe/UIeKT BCIOAY BeCbMa YCHEIIHO BbiAaéTcss 00bém 3HaHumil! Ho mopa
BEPHYTh cefe Bce IEHHOCTH M eCTEeCTBEHHBbIE CIIOCOOHOCTH, YTO y HAC YKPaJHM OIPOMHBIE
AyXH-NIAPA3UTHI!

Hano neiictBoBaTh ObICTPO HU3-32 YyJTOBUIIHOM uensi 3a npome/yienue!

Teopusi OTHOCUTEJHLHOCTH ONPOBepruyra - 0e3 comHenuit! Ho aiasi moHumanus
TOro, 4TO OHA siBJfieTcsl o0MaHoM u momiorom, HAJIO nymarh JioruyHo! ITO OYeHb
CJIOKHO, 0CO0EHHO A8 (PU3MKOB, ACTPOHOMOB M XMMHMKOB. MHOIrMM M3 HHMX pelIaTh



NnpocTeiliie JOTHMYecKHe 3aJadyd TUma 2+2 3aTpyaHHTeJbHO - Bbl Morim pnaHHoe
00CTOATEIBCTBO YyiKe 3aMeTHTh. OJHAKO HHMKTO U3 JIIOeil 0 TaKOM Tparu4eckom
MOJI0:KEeHNH 1aKe He M003peBaeT U3-32 OTCYTCTBHA Y HUX HAYYHOI0 MUPOBO33peHHUs!

IIpumio Bpemsi pa3odparTbesl € MCEBIOPEATBHOCTBIO, T.e. ¢ TeM BbIMBIILJICHHBIM
MHPKOM, KOTOPbI BeCbMa YCIIEIIHO BBbIIAETCH 3a Hally [JelcTBUTEJbHOCTH! OaHako
JIOTHYecKas c1a00CTh YeJI0BeYeCcKOro pa3ymMa He sIBJISIeTCS ero eCTeCTBEHHbIM COCTOSTHHEM !
Hama BcesieHHasi Mo CTPOeHHI0 MOXKeT ObITh TOJIbKO TaKOH, kKakoii Bl y3Haim eé u3 mMoei
paGoTrel. HeoObluHOe moOBedeHHMEe CBEPXMAJBIX BOJH B armMocdepe H 00si3aTelbHOE
ABHKeHHe (MpPUY€éM ¢ OrPOMHOM CKOPOCTBHIO) /Jisi BCAKOI0 KOCMHYECKOro TeJjia
JOKA3BIBAIOT Hanuune MMeHHO YKAa3aHHOH CTPYKTYphl. JIpyrux BapuaHTOB HeT H3-3a
HEBO3MOKHOCTH B HHUX Ja)ke HAMEKOB Ha pasyMHoOe O0bsSICHEHHs] JABYX Iepe4yHcIeHHbIX
siBjieHuii! CBepxynmpyrocts 3¢Qupa, KOJOCCAIbHOE KOJNYECTBO I(PHPHBIX O00HLEKTOB B
Kocmoce u Teopusi BeposiTHOCTEl TOKe He Jal0T MHBIX BAPHAHTOB, KpOMe eIHHCTBEHHOIO -
KOCMHYeCKHMH TeJIaMu ynpasJasieT Pazym!

NMeHHO 2 M3JI05KEHHBIX MOJ0:KeHHs1 (3(pUpHAsE CTPYKTypa M CO3JaHUe B Heil
00beKkTOB HcKII04YUTEeIbHO PA3YMOM) - ocHOBa OCHOB HAayYHOr0 MHPOBO33peHus! A
KJIIOYOM K MOHMMAHMIO CHTyaluu Ha 3emule cJIy:KAaT UHTep(epeHIHs U CHHXPOHU3ALMA.
Ecau yuyéHble u3-3a HeeCTeCTBEHHOM YMCTBEHHOM €JIA00CTH He B COCTOSIHUM Pa3odpaTbces €
MOMMH 10KA3aTeJbCTBAMH, TO CJIeyeT UX MOTOPONNTh, MOATOJKHYTh. Hy’kHa nHHOMaTHBa
€O CTOPOHBI JII0JIeH, KOTOPbIe He ABJAIOTCHA NMPeICTABUTENAMH HAYKH, HO MOTYT MBICIUTH
JIOTHYHO. IMeHHO Takue JHYHOCTH s MPHUIJALIAI0 K COTPyAHMYecTBY. /leio B TOM, 4TO
neHa 3a npomeyenne aeiicreurebH0 CTPAIIIHAS! A mHorue ¢gu3uku, acCTpOHOMBI U
0TYACTH XMMHKH B OO/bIIeH CTelNeHU SIBJSIOTCS PEJMIMO3HbIMH (paHATHKAMH, 4eM
yuénbivMu. UX npuBep:KeHHOCTh MATEeMaTH4YeCKOH peJJMIMHU BIOJHE 00bACHUMA, HO CO30AET
JOMOJIHUTEIbHbIE CyIIeCTBEHHbIC NMPOo0JeMbl WHMIUATHBHONH rpynme. UMeHHO B Heé f
npuriaamaio Bac!

I'naBa §

Curtyauus B HayKe ¢ TOYKH 3peHHs Pa3yMHOCTH

B nux nomyJaApHOCTH TeOPpMM OTHOCUTEJBLHOCTH MHOIMe Y4éHble BepHJId B
BO3MOKHOCTb CO31aHMS MalIMHbI BpeMeHU. U ceifuac BcTpeuyaloTcsi rope-3HTY3MACTHI U3
(pM3MKOB M TEXHMKOB, KOTOpPble KOHCTPYHPYIOT NOA00HBIN arperat. /lymaro, Bam nonsitHo,
4YTO0 OpeoBbIe MBIC/IH O MyTEeIIeCTBHAX BO BPeMEHH HCXOIAT U3 TEOPUH OTHOCHTEJIBLHOCTH.
XoTH mo cBoeli cyTH caMa ujaesi 0 BO3MOKHOCTH KaK-TO /1eliCTBOBATh HEMOCPEeACTBEHHO HA
HeMaTepuajibHoe sBjdeHue sBiaserca Bonuwowmed [JIYIIOCTBIO! Ilocmorpum Ha
CHTYaIlHI0 B HAYKe C TOYKH 3PEHHS Pa3yMHOCTH.

3emu1 BMecTe ¢ HAMM IlepeMelaeTcss B KOCMUYeckoM npocTpaHcerse. Kasabiii Mur
Hameil xu3Hun  npoxoaua B PA3HBIX Toukax Bceenennoii. W Bcsikoe (TOJBKO
npeamnosiaraeMoe!) myremectsue BO BpeMeHHM CBfi3aHO (Bcergal!) ¢ mepemenieHueM B
npoctpancTBe (B oTKphITOM KocMoce!) Ha orpomHuble paccrosinusi. MecTo, rie Mbl ObLIH,
cKa’KeM, BCero 4ac Ha3aJ, HAXOAUTCH OT Hac yxe Aajexo. Tam Hu4yero, kpome 3(pupHOro
NMPOCTPAaHCTBA, HeT. UTO 3HAYMT mepeMecTHTHCs BO Bpemenu? Takoe BooOpaxkaeMoe
nyTelmiecTBHe TMpeanojaraeT Hajduume 3eMJHM €O BceMH e¢ oOMTATeJsIMH B CTPOro
KOHKpeTHO# Touke BceneHHoii - coBceM He B TOil, riae Mbl Haxoaumcs ceiiuac. Kak Bbl cede
npeacTaBjiseTe MaTepuaansanuio emé onHoro 3emuoro Illapa ¢ yesioBe4ecTBOM M3 HHYET0
HAa IyCTOM MecTe, B CBepxXynpyroii crpykrype? Takoe BO3MOKHO HCKJIKYUTEJIbHO B
¢anTazuax maasbix aereil! /{a u kak Ham yaacTcsl HCYE3HYTh B OJHOM MecCTe M TYT kKe
nossBuThest B Apyrom? Beas mbl HEOT/JIEJIMMBI ot 3¢gupHoii cTpykTyphl. B Heil Hame



cylectBoBanue (kak nmocrossnaoe nepensu:xenne) HEIIPEPBIBHO u numb B Buae BoJIH!
HX ckopocTh - TOKe OTPAHMYHUTEND A/ NepeMellleHus YeJ0BeKa.

Oanako riayneiilime TMOJOKEHMS O TMyTelleCTBUSIX BO BpeMeHHM 10Ka3aHbI
MaTeMaTH4yeckH - Kak ucrtuHa! Tak 4vero croAT sikoO0bI Hay4Hble GopmyJbl H Teopun?!
Xorss B ux npaBwibHOCTh Yy4éHble BEPYIOT! Tonbko meHa, KOTOpyl 4YeJOBe4eCTBO
IUVIATUT 32 BPEIOHOCHBI Open, BhiiaBaemblii 3a Hayku, CTPAIIIHAS! Chnekyqasiuusi u
cyliecTBeHHOe yCHJIeHHe Mapa3Ma B BONPOCAaX 0 BpeMeHH NMPHUHSAJIHN ¢ MoAa4YM JiHITelHA
HMpoKoMAacIITA0OHbI Xapakrep. Ero n1okTpuHa 0 MHOXKecTBe BCeJEHHBIX - TaKOH Ke
B3/IOPHbIH M BpeIHeHIIMid MOJJIOr B MpeACTABJIEHUAX 0 PeaJbHOCTH! ¥V HAC TOJbKO OJHA
Bcesiennasi! Ho y4yéHble m3-3a BO3JelCTBHS CTOJIETHSIMH He B COCTOSIHMH pPa300paTbes C
O04YeHb MPOCTHIMU Bemamu! B nx 4ncie - oTHOCHTEIbHbIC MOHATHSA!

PeanbHoCTh U QajabcupuKanms NpeacTaBJIeHUl 0 Hel

Bpemsi - nmpouecc cymecrBoBaHMs Bcero, Bkiawuasi bora. /st BeSIKOro KuBoro
cylecTBa mnonuManue Bpemenn Bkiaw4yaer B ceds 2 HEPA3JIEJIMMBIE ocHoBbI:
O0BeKTHBHYI0 M CY0ObeKTHBHYIO. OO0beKTHBHAasi 4YacTh ONHpaeTcs Ha (QU3NYeCKHe
(mpupoaHbie) mpoueccbl, a cy0ObeKTHMBHAasi - Ha JHMYHbIe ouyleHus. Bo Bcenenunoii
cyliecTBOBaHHe Bcex olecreynBaeTcs I(PUPHBIMU KoJeOaHUAMH, KOTOpble BpeMeHeM He
ABJAIOTCA. BpeMs - MPoa0IKUTEIbHOCTD M HENMPEPBLIBHOCTH Ko0JIe0aTeIbHbIX MPOIECCOB, a
He OHM camu. U3-3a oYeHb MaJIBIX pa3MepoB 3(upa u ero BOJIH JIOAH B 00JIblIEH CTeNeHH
M0JIATAI0TCS He HA NPHPOJHbIE NMPOLECChl, 3 HA CBOM YyBCTBA U BIeYaTJieHUsl. X0TS1 OHU
HepeAKo OMMO00YHbI M HeTO4YHBbI. [loHMMas 3To, Bce pa3yMHbIe CylIecTBa €O31al0T Mepy
HcYHMcIeHUus: BpeMeHH. [l 4YenoBeka ero siBiasieTcsl ceKyHaa. B eé ocHoBe - mMeHHO
MaTepuajbHble (MPUPOJAHbIE) TpollecChl ONpeAeJéHHON mnpoaoukuTeabHocTH. Kak pas
cJoBO ''mpouecchl”" W BbIpazkeHHe ''ONpeneSéHHOH TPOJOIKUTEILHOCTH'" W eCcTh
(COOTBETCTBEHHO) BpeMsi M ero Mepa Jjsi Hac. Bpems He sBiIsieTcs:i MaTepHATbHOMN
cyOcTaHuMeili, TaK KaK OHO - NPOLeCC, T.e. OTBJe4éHHOe moHsATHe. [{asi HarasaHocTH (C
00s13aTeJILHOI OroBOPKOIi!) €cKAa3aTh MOKHO, UTO KaKIblii MHI Bce 00beKTHI BcenenHoii
HaXOJATCHA B OJHOM M TOil ’Ke TOYKe YCJOBHOW MPAMOi, B3ATOH 3a TeyeHne Bpemenn. Ho
Te4eHUs] BpeMeHH, KaK HeKOH MaTepHaJIbHOM BelH, He cymecTByeT! BeeneHHnas - ennHas
CTPYKTYpa, M B KaxKI0i e¢ Touke Kojedanms mpoucxoast Toabko CEMYAC! Kak B
npeacTaBiasere cebfe Kycouek OyAymero MJIM NPOULIOro B 0OAHOOOpa3Hoil 3¢upHON
matepum, rae IOBCEMECTHO B naHHblii MOMEHT - JIHIIIb HACTOsIIIEEe Bpemsi?

OnHa U3 THNUYHBIX OMIMOOK BCeX Y4Y€HBIX - NMyTaHMUA (coBepLIaeMasi WHOIAA
CO3HATEJIbHO, KaK NOCTyNaJ JiHIITeH) ¢ npuuuHOii u ciaeacreueM. Kak 3To npoucxoaur,
MO’KHO TOHSATH HA MpuMepe '"'mapaaokca yacoB'', skcnepnmente, kotopblii OIIPOBEPT (B
odepeaHoi pa3!) olIMO0YHYI0O TEOPUIO OTHOCUTEJbHOCTH. B 1971 rogy nBa aMepuMKaHCKHX
¢uzuka Xaiidese u KuTHHr oTHpaBMIM YeTBEPO ATOMHBLIX YacoB CaMoJieTOM B
KpYrocBeTHblii moser. OaHa mapa 4yacoB — no xXoAy BpauleHusi 3eMJid, a Apyras - NpPoTUB
Bpamenusi. Ilocie mosera BBISCHWIOCH, YTO B KaX/A0H Nape 4YacoB BpeMsl HeCKOJIbKO
H3MEHWIOCh M0 CPABHEHUI0 C KOHTPOJIbHBIMH YACaMH, HAXOASIIMMMCA HA 3€MHOH
NMOBEPXHOCTH. B oAHOM ciay4yae yachl MO CPABHEHMIO ¢ KOHTPOJIbHBIMH CHENIWJIH, a2 B
apyrom orcraBajau. Onnako no teopun oTHocuTeabHOocTH BCE UETBEPO yacoB 10/1:KHBI
ObLIM OT KOHTPOJILHBIX OTCTABATH!

JlereBmne 1mo xoay BpalleHusi 3eMJIM 4achbl CBOMMHU J3(MPHBIMHU BOJHAMHU, W3
KOTOPBIX OHHM COCTOAIT, CTOJIKHYJIUCH (BCJeICTBUE 0ojiee AJIMHHOTO MYTH) ¢ HAUO OJILIINM
KOJIMYeCTBOM CBepXMAJBIX 3(UPHBIX BOJH, HCXOAAIINX M3 aTOMOB MpPeog0J1eBaeMoro
npocTpancTa. JlereBune npoTuB BpalleHus MJIAHETHI Yachl MPeoa0eau 00j1ee KOPOTKoe
PaccTOsIHME M CTOJKHYJMCh C HAMMEHbIIMM YHCJIOM CBEepXMaJbIX 3J(HUPHBIX BOJH



npocrpancrea. ClegoBaTesibHO, BO BceX TPEX CaydasgX 4acToTa 3(HPHBLIX BOJIH 4YaCOB
0blJ1a HECKOJIbKO pa3Has, MOCKOJbKY B Ka:xK/10ii mape 4acoB 0bLJI0 pa3juyue B KOJIHYeCTBE
uHTepdepenuuii. I'oBopsi APyruMH cj0BaMH, Y KaKI0H Nmapbl NpeIMeTOB BOJHBI-ATOMBI
copepmienHo O/IMHAKOBBIX 3s1emenTOB coBepmimiin HeckoJabko PAJHOE kosmvecTBo
KoJie0aHuii. Ho B Ka:kablii MUI Bce OHU ObLJIM B OJHOM U TOii :Ke TOUYKe YCJI0BHON NMpsIMOii,
B34ITOM 3a JIMHUIO BpeMeHU. U aGconoTHO Beé Bo BeesleHHON HaxoaM/10ch B TOil ke TOYKe,
kak n bor. Ho, kak 00bI4HO, yuéHble AJI BBIX0Aa M3 IVIYNOH CUTyaluM ¢ ''mapagxokcom
4acoB' NPUAYMAJIU OYepPeaHOH B310P.

Be3ycii0BHO, BpeMsl HU B OJJTHOM U3 TPEX cJIy4aeB He 3aMeJJIMJIOCh U He YCKOPHJIOCh,
Tak KaK W3MeHEeHHMs BO3MOXKHBI MHCKJIIOYATEJbHO B (u3nyeckux mnpoueccax!
HenocpencrBenno Ha Bpems Bo3aeiictBoBathb HEBO3MOKHO - naxke Teopernuecku!
Benns Bpemsi - He MaTepuajJbHas Bellb! B HameMm ciaydae oIHO TeJO MOJYYHJIO 0OJIbIIe
NMOJIOKUTEJBHBIX WJIM OTPMIATENbHBIX MHTepdepeHuMii, a apyroe - mMeHbiie. UMeHHO
UHTEP®EPEHIUS (npuuunal), a He BpeMsl, yCKOPsieT WM 3aMeJIsieT MPoLecchl, I1e uxX
YCKOpeHHe MU 3aMe/JieHHne - ciaeacrsue! Jpyroii NpuYMHON SIBJIsSIETCSl JHepreTHKa TeJa,
T.e. aMIUIUTY/AQ, JJIMHA M CKOPOCTH KOJIeOaHHS €ro COCTABJAIOMIMX 3(QUPHBIX BOJH.
CienoBatenbHO, M3MEHsAETCSA He BpeMs, a KOJIU4eCTBO HHTep(epeHIuii, aMIVIUTYAA, VIMHA
U 4yacTrora BoJIH. Bpemsi - He marepuaabHasa cyOcranuusi, 1 ono HU IIPU KAKHUX
yeaopusix Huyero HE nBuraer, nm k yemy HE mnpuxacaercs, HE mnpeBpamaercs B
OpeaoBbIi TOHHEJIb HJIN NMOK00HYIO Iraynoctb. Bpems nist bora u Bcero Bo Beesiennoii, kak
YCJI0BHOE JABHKeHHE, CTPOro JIMHEITHO W HANpaBJeHO TOJbKO B Oyaymiee! Bpems nns Hac
(1o71eii) moka HeusMeHHO! B cmiy cy0beKTHMBHBIX MPHYMH MBI OIIYyIIaeM KakK Obl ero
yckopeHue uiu 3amensenue. Ho B geiicTBUTEJbHOCTH HMYEro NMOJ00HOI0 HeT. TO TOJIbKO
HAIIM BHeYaTJeHHsA. A peajJbHble YCKOPeHHUS] WJIH 3aMeUIeHHsl TPOHUCXOAAT B
KO0J1e0aTeJbHBIX Mpoleccax, T.e. HCKJIIYATEJIbHO B MaTepHaJbHbIX Bemax! K Hum Bpems
He oTtHocutca! O crpaHHOii (Ha mnepBblii B3rIsAA) (pase B dopmyaupoBke ''moka
HeM3MeHHO'" OyaeT AaHO 00bscCHEeHHe BO 2-ii YacTH.

AHAJIOTHYHYIO CUTyallMi0 MOKHO Ha0aoaaTh ¢ yacamu B Kocmoce. B Hux B nepuos
npedbIBAaHUA TaM Kak Obl 3aMeqisieTcsi BpeMmsi. XOTS B [JeHCTBUTEJbHOCTH B CHILY
O0YeBHIHBIX MNPHYHUH Yy YAacOB JIMIIb COKpPalIaeTcsl KOJUYECTBO TMOJy4aeMbIX HMHU
uHTepdepenuuii. CoOTBETCTBEHHO, YMEHbIIAeTCs AMIUIMTYAA, IJMHA W 4YacToTa MHX
COCTABJISIIOIIUX BOJH-aTOMOB. I 4acel HAYMHAIOT OTCTABATH OT YaCOB, HAXOAAIIUXCH HA
3emue.

B Bompocax o BpeMeHHM COeIHHHJIOCH CpPa3y HECKOJIbKO He MOHMMAaEMbIX JIOAbLMH
Bemeil. Cpean Hux: orHocutTenbHble mOHATHS, OBS3SATEJIBHOE peiicTtBue
OTHOCHUTEJILHOCTH B PaMKaX 3aKOHOB peajJbHOCTH MW JOTMKH, HEBO3MOXKHOCTD
HEHOCPEACTBEHHOI'O Bausinusa Ha Bpems. boabmas ¢j1a00cTh J0rH4ecKoro
MBILJICHHST W ONMOpPa B OCHOBHOM Ha TPeAMETHOCTh Y4YEHBIX M  BO3/eiiCTBHe
HNOATAJIKUBAIOT ux o0bAcHATH NMOJ00HBIC SIBJICHHS TOJBKO HAa YPOBHe YYBCTB, a He
pasyma! I'oBopsi IpyrumMu cJOBaMH, B Pa3sMbIIUIEHUSIX U B3MIAAaX YYEHBIX, Kak U Yy
00JILIIMHCTBA JII0Jei, CYObLeKTUBHOCTH BbIllle 00 beKTUBHOCTH!

CxopocTh KH3HEHHBIX NpoueccoB y bora moxer nmpeBocxoanTh CKOPOCTh HAIIMX
npoueccoB B cOTHU pa3. OnqHako ka:kablii Mur TBopel BMecTe ¢ HAMH HAXOAMTCSI B OHOM U
TOIl Ke TOYKe YCJOBHOIl NpsiMOil, mMpMHUMAaeMoOH 3a TedeHue Bpemenu. U3 ¢akra, 4uto
CKOPOCTH KU3HEHHBIX mpomeccoB bora m jaroaeil 3HAYMTEIBHO OTINYAKOTCH, He CJeayeT
BbIBO/J 0 HAJMYHMH HEKOro a0COJIIOTHOrO0 BpeMeHH (ero peajbHo HeT). Mbl Oepém 3a mepy
HCYHUC/JICHUSI BpPeMeHH TaKoil IoKa3aTelb, KOTOpbIi, ocraBasicb MM :xe, y Co3pareis
JJINTCS BO MHOro pa3 noJbiie. Bpemsa BCEI'JIA - mpouecc cylmecTBOBaHMsI KOI0-TO WJIH
4yero-t1o. [1o3ToMy MBI HCXO0AUM U3 CBOEi CKOPOCTH KM3HEHHBIX Npoueccos, a bor - u3 Ero.
MebI MOkeM CPaBHUBATH TOJBKO MaTepHajbHbIe npouecchl HekiawunTeabHo KOI'O-TO c
KEM-TO, nockoabky npoueccbl BE3JIE m BCEI'IJA xonkpernsl! A Bpemsa BE3JIE nu



BCEI'JJA cBsi3aHO ¢ HUMH, HO He caMo0 1o cele!

Oanako ¢ NPOCTPAHCTBOM BpeMsl He TMepenJieTaercs, MOCKOJbBKY OHO - He
MaTepuajJbHas Belllb, a OTHOCHTEJbHOe MOHSATHe. XOTH y CTOPOHHMKOB JifHIITeiiHA
coepmieHHO uHoe mnpenacrabienne. U3 3toro HEOIIPOBEP KHUMO caenyer, 4To OHH
COBCEM He MOHUMAKT, YTO Takoe OTHocHTeabHble MoHATHA! Jaa monumanua um HAJIO
YBHAETb, NOTPOraTh, yCJABIIATH JUYHO... MBI yiKe CTAJKHBAJMCH ¢ ITHM paHee, KOrJAa
pasoupanuch ¢ BOJHAMM (BOJHOBbIMH Tmpoueccamu). Ilpuuyunbl Jgums 1aBe -
3JI0HAMepeHHOe BO3JeiiCTBHE U CeJIeKIIMOHHBII 0T0Op B cpeay y4énbix! B Heé orOuparores,
KaK NPaBWJIo, JIOJM € CAMBIM €J1a0bIM JOTHYECKHMM ANNapaToM MbILLIEHHs] U HauboJiee
NpeapacnoJioKeHHbIe BIUSHUIO!

O Heo0X0AUMOCTH YTOYHHUTH CKOPOCTH CBEPXMAJIBIX BOJIH pa3H0171 JJIMHBbI!

Cyas nmo Bcemy, AJMMHA, aMIUIMTYIa M 4YacTOTa CBEPXMAJbIX BOJH SBJIAIOTCS
B3aMMO3aBHCHMMbIMH BeqnuunHamMu. Ho 1o takxoil cremenn? Ecam ciaegoBath jormke, 1o
0u3koii K a0CcoJIOTHOI B3aumo3aBucumMocTH. OO0 3ToM, B oOmpeaeJéHHOH Mepe,
CBHU/IETEJIbCTBYIOT CBETOBbIE BOJTHBI. OHM, KAK U3BECTHO, BKJIIOYAIOT B ce0s1 BOJIHBI Pa3HOM
JJIMHBI M TIPEACTABJIAIOT c000ii 3(pupHbIe NaKeTHbIE BOJHBbI. U Bce BOJIHBI Pa3HOl AJHUHBI B
OJJHOM TAaKOM CBE€TOBOM IakeTe (B OJHOH 00IIeil BOJHE) MepeABUIAKTCH C OJAUHAKOBOM
ckopocThio. Bpoae Ob1 Tak. Ho, ¢ apyroii cTopoHbl, y Hac MMeeTCsl HACTOPAKUBAKIIUIA
(akT: gocTaToyHO 1aBHO ObLI BBLIOpaH (BO3MOKHO, JajeKO He cJy4aiiHo!) B M3MepeHUHU
CBETOBOHl CKOPOCTM HEKMil eIMHBIH 3TajoH. JTO ObLLIO CIeJAHO HEBOJbLHO, HO, BIIOJIHE
BEPOSITHO, U JJIsl TOr0, YTO0bI He ONPOBEPrHYTh TEOPHUI0 OTHOCHTeJbHOcTU. IloBTOPSIIO,
Takoe mnpoucxoauT He mo BuHe Jwgei! Iloaromy 3pecsr caenyer pasodparbest
MNOJIHOCTBIO! XoTts B 1aHHOM Bonpoce s MOTy OIIH0aThCs!

Hy:kHBI HOCTOBepHBIEC CBeleHHSl O NMPOBOAMMBIX 3aMepax CKOPOCTH Ja3epHBIX
Jydeid pa3Horo usera. /lonmyckai BO3MOKHOCTbH CYHIECTBOBAHUSI TAKOW pasHULBI A0 2,5
MeTpoB B cekyHay. llosicHIo, 0TKyAa B3sj1ach nmpeanoJiaraemMasi pazauna. Ceiiuac ckopocTh
cBeTa ompenejieHa Kak 299792458 merpoB B cexynay. Ho MHorme y4dénble CUMTAIOT eé
paBHOil 299792458+1,2 MeTrpa B cekyHay. BmoJjiHe BeposiTHO, YTO AaHHasl CHUTyanus
BO3HHKaeT HMMEHHO WH3-32 JIa3epHbIX Jy4eil pa3Horo nBera. IlodTomMy Heo0X0aAMMBI
JKCNEPHUMEHTHI ¢ TAKMMH JIy4aMH B COBEPIIEHHO OAMHAKOBBIX ycjaoBusXx. IIpnuém B onbiTe
HA/10 UCIOJIb30BaTh He MeHee 3-X Jia3epHbIX Jiy4yeil pa3Horo usera. Jlydiie, ecid B 3TOM
JKCIepUMeHTe OYyAyT 3aleiicCTBOBAHbI caMble JJHMHHbIE U CaMble KOPOTKHMEe BOJIHbI. B
NMPOBEJEeHUHU ONbITA HYKHA 00JbIIAS TOYHOCTH U3Mepenus - 10 0,1-0,3 merpa B cekyHay.
CxopocTh CBepXMAJIBIX BOJH HECKOJBKO Pa3jinyaeTcs U B 3aBHCHMOCTH OT TeMIlepaTyphl
cpeabl. Jlomyckar BO3MOMKHOCTH M3MEHEHUS! TeMIEPATYPbl U HENOCPEACTBEHHO CaMOIo
3¢upa npu KoJieGaHuM.

Ecan Bbl moJsiaraete, 4To A0Ka3aTe/ibCTBA B3AOPHOCTH TEOPUMH OTHOCHTEJLHOCTH
HYKHBI (pH3MKaM, ACTPOHOMAM M NMOAOOHBIM CHeIHATHCTAM, TO TJIy00KO 3a0.IyKIaeTech.
Tak Ha3piBaemble HayKku (pu3uka U acTPOHOMHS) JABHO SIBJAIOTCH MaTeMaTH4ecKO
pesaurueii. OnHaKo MoJI0keHHe HAI0 MeHATH! BeAb JskeHAyKH cTaJId OTPOMHOM Tpareamei
IJISl BCcero 4desjosedecTBa! 3a MaTeMaTH4YeCKYI0 PeJIMTHIO yxke 3aIJIAY€HO MHJLIHAPAAMH
yesoBeveckux :ku3Heil! Ho Bam cieayer moHsiTh, YTO OOBSICHMTBL [Ja)ke caMoe IPOCToe
(pu3ukamM U acTpoHOoMaM 4Ype3BbIYaHO ciao0kHO. [loaTOMy 31ech Hy:KeH 0coOBbIil moaXxon,
KaK B cJy4Yae ¢ peJMIHo3HbIMH (aHaTMKaMU. S| HHCKOJBKO He NpeyBeJMYHBalo!
HexoTopble NPOTMBHMKHM TEOPUM OTHOCUTEJIbHOCTH (B HX 4YHcje GU3UKU) TAKKE CUHUTAIOT
eé PEJIUTUEMN!

Takue yuyéHble M JI0OAH, He HMeKOIIHe K HAayKe HHKAKOr0 OTHOIIEHHUs], HO
Aymaromme 31paBo, 3agaoTcs BonpocoM: 4yTo SACTABJISIET croponnnkoB JiHmITedHA



ynopcrBoBaTh? JlelicTBUTE/NBLHO, €CTh NMPUYMHA, KOoTOpasi Ha camoM Jeine SACTABJIAET
ux umeHHo YIIOPCTBOBATD! Ilono0Hoe NpoucX0oauT He TOJIbKO B JAHHOM CJay4ae.

JKcnepuMeHTHhI, KoTopble Ha 100% onpoBepruyT JOKTPUHY JifHIITEelHHA!

Ero teopus - IIOJJIOI, uto y:xke nokasano. Eciim Bel BHUMaTe1bHO YMTAJIH, TO
Bam yxe moHsiTHA cuTtyauuss ¢ Y4€éHbIMH. Mbl mMeeM Jejio, 0 CcyTH, ¢ (aHAaTHKAMH
MaTeMaTH4YecKoil peJIMruu, AJds KOTOPbIX PeajbHOCTh U JIOTUKA NMPAKTUYECKH HHYero He
3HayaT. Ho Bunbl ux Het! Ioatomy ana JOINOJIHUTEJIBHOI'O onpoBepikeHusi Teopun
OTHOCHUTEJILHOCTH HE00X0AMMO NPOBECTH IKCIEPUMEHTHI ¢ NPHEMHUKAMM, IBAT AI0LIIMMHCS
B aTrMoc(epe K UCTOYHMKY JIydyeil M OT Hero, a Tak:Ke ONbITHI C UCNOJIb30BaHueM JIyHbI,
Mapca niM KOCMHYECKOro amnmapara, Haxoasuierocsi gajexo B Kocmoce, 3a mpenesamu
3eMHOIl aTmMocdepsl. [Ipyrumu skcnepuMeHTamMM, rjae H3Mepsijach Obl CKOPOCTH CBeTa
HEINOCPE/ACTBEHHO, ONPOBEPIrHYTh JOKTPUHY JHHIITeiiHA, BEPOSITHO, HEBO3MOKHO M3-3a
crpoenusi Becenennoii! Xotsi, moBTopio, oHa JIEI'KO u YBEJIUTEJIbHO onpoBepraercsi
pealbHOCTHI0, COOPKOIi ONBITOB, JIOTHYECKH H MATEMATHYECKH.

Ogna W3 NpPUYHH TOr0, 4YTO TEOPHUSI OTHOCHTEJLHOCTH He ONpPOBEepruHyTa -
npoBeaAéHHble onbIThl ¢ Auraomumcs ucrouynukom 1 HEITOABUKHBIM npuémMHuKOM.
Pe3yabTaThl NoA06HBIX onbIToB (T.e. YACTHBIH cayuaii) pusukn genaror BCEOBIIIUM
NPaBHJIOM, He JKeJas 3aMedaTb o4YeBHIHOe. OHM NEpPEeHOCAT JTH Ppe3yabTaTbl W Ha
JKCHEPUMEHTHI ¢ NMPUEMHHMKOM, IBHUrapmuMcs B arMocdepe K HCTOYHHKY Jiydyeil M OT
Hero. XoTs MMEHHO TaKHe ONBbITHI He MPOBOAWIMCH! 51 yske mucaa o HeIOMyCTHMOCTH
MOIMeHbI 0011ero MOJI0KeHNs YaCTHBIM cJIy4aeM, B TOM 4YHcie B mpuMepe ¢ JIOMOHOCOBBIM
M.B. u A. JlaBya3be.

IlepBblii U3 2-X ONBITOB, ONPOBEPralOIIUX TEOPHI0 OTHOCUTEIbHOCTH, IOCTPOEH HA
HCI0JIb30BaHNu B HéM JIyHbl, Mapca WM KOCMHYeCKOro anmnapara, HaXoAserocsi 1aj1eKo
B Kocmoce, 3a mpeaenamm 3emHoii atmocdepbl. U3 Toukm ¢ mnoBepxHocTH 3eMun
nochlIaeTcss MOIHBIA curHajg. OH, oTpa3suBIIMCH JUO0 OT KOCMHYECKOro anmapara, Jubo
OT KOHKPETHOr0 TO4Ye4YHOro odbexkTa Ha JlyHe uam Mapce, BepHéTcs oopaTHo. IIpuémMHuK,
KOTOPBIi OyJAeT ero NpPHHMMATh, pAacHoJIaraerci B MeCTe, 4YTO COOTBETCTBYeT 2-M
ycaoBusiM. Bo-nepBbix, OH Bpamjaercs ¢ nopepxHocToio Hameil Ilnaners! Bokpyr Eé ocu co
CKOPOCTHIO He MeHee 250 M/cek (:kesaTeabHO). Bo-BTOPBIX, NPHEMHHMK YI00HO pPacnosioKeH
JJISl pac4éTOB NMPH BPAaLlleHNH N0 HANPABJIEHNIO K KOCMHUYeCKOMY 00beKTY M OT Hero.

PaccmorpuM nmoapoGHo xoa nposeaeHus 3KkcnepuMenTa. Ero Hayano ¢puxcupyercs
B IBYX MeCTaX: B TOYKe 3aIlyCKa U Ha IPUEMHHUKE - M 110 BpPEMEHH, M 110 HX PaCIOJI0KeHUI0
B KOCMHYECKOM NpPOCTPaHCTBe. BpemMsi HO/LKHO OBITH COBepPIIEHHO CHHXPOHHO. XOTH
BO3MOKHO BCE ceJaTh W HA oAHOM ammaparte. CkopocTh BpamieHusi H moJjéra 3emiau B
KocMoce HUKaK He BJIHMSET HA CKOPOCTH CBEPXMAJIBIX BOJIH, uTO paBHa 300000 km/cex. S
OKpYIJInJ eé 1A ya1o0cTBa pacyéToB (B TOM 4HCJIe - qajiee), HO TOJbKO B JaHHOM OMNbITE.
CKopocTh HANIPABJIEHHBIX BOJIH 10 OTHOIIEHHUIO K BHIOPAaHHOMY 00beKTy cocTaBiaser CtV
(B 3aBHCHMOCTH OT €r0 PACIIOJIOKEHHsI), XOTs1 CTOPOHHUKH JWHIITeHHa OyayT HACTaMBATh
Ha noka3ateje C. B HameM npuMepe V - cKOpPOCTh BHIOPAHHOI0 TOYEYHOI'0 00beKTa IO
OTHOLIEHHIO K I(PUPHOIl cTpyKType (K BcesienHoii) mo npsimoii k 3emae. Paccrosinue o
Hero 3aBHUCHT OT ero pPacloJIO:KeHUsl, HO 3/1eCb OCTAaHOBUMCS Ha nudpe B 60 MUIJIMOHOB
KHJIOMeTpOoB. 1 B3f1,1 3TOT mpuMep AJs Jy4yuleidi HarjasigHocTu. /{lanHoe paccrosiHue naér
HaM npuOau3uTeabHo 200 cekyHa moséra BOJIH B OAHY CTOPOHY. B 3aBucuMocTH OT
JABU/KEHHMs 00beKTa M0 OTHOLIECHHIO K 3eMJie TOYHOe BpeMsi, KOT1a NMOCJIaHHbIe BOJIHbBI €ro
JOCTHUTHYT, OyleT IOYTH BO BCeX CIy4YasX OTJIMYATHCH W APYr OT APYra, M OT BPEMECHH,
paccYUThHIBaEMOro 1Js ckopoctu C.

Heo0xoqumo nmocraparbes pH BbIOOpe TOYEYHOT0 00beKTa U BpeMeHH, YTOObI NPH
BO3BPATHOM JBHKCHMH M BOJIHOBOI curHai, u 3emuoi Illap nBuranuces HaBcTpedy Apyr



apyry. Toraa ckopocTh BpaleHHsi IPHEMHUKA HA 3eMHOH moBepxHocTH (xomyctum, 300
M/CeK) CJIO0KMTCA cO cKOpocThio moJiéta 3emau B Kocmoce mo mpsimoii, HanpaBieHHOH K
BbIOpaHHOMY 00beKkTy. Ilpu pacuérax, ucnoab3ys Jumb ckopoctb C, Mbl moay4yaem 400
CeKyH/ I0JIéTa BOJH B 00meM (Tyda W 00paTHO) M omnpeneléHHOEe IOJIOKEHHME 3eMHOM
noBepxHoctu B Kocmoce B MOMeHT uX (uUKcanuW, HO JHUIIb TeopeTHudecku. Pacuérsi
CTOPOHHUKOB TE€OPHH OTHOCUTEJBLHOCTH (B YHPOLIEHHOM BHJIe) ceAylolue: BpeMsl BOJIHBI
TyAa U o0paTHO yMHo:kaeTcsd Ha 300000 km/cek M NMOTy4YeHHBIH pe3yabTaT JeJuTcs Ha 2.

Ho B peanibHOM Mupe Bcé npoucxoaut no-apyromy. CKopocTh BOJIH IIPH MX MOJETE
K 00bekTy Oyaer C£V, Ho, nmpeamoJiokum xyaummii Bapuant, C-V. Ilpu Bo3Bpate uX
CKOpPOCTH (M0 OTHOLIEHUI0 K MpuéMHUKY Ha 3emJe) craHer C+V1+300 m/cek, roe V1 -
ckopocth 3emHoro Illapa no HanpaBaeHHI0 K BEIOpaHHOI NJ1aHeTe 0e3 yuéTa ckopocT Ero
Bpamenusi (300 m/cex). s mpocToTsl pacyéToB aomycTuM, 4To V=V1. OueBuaHO: 3eMJIs
U npuéMHUK Ha E€ nosepxHocTu Bcé BpeMs 10JIETAa BOJIHBI ABUTAJINCH 110 HANIPABJICHUIO K
BbIOpaHHOMY 00BbeKTy-oTpakaTes10. CiiefoBaTebHO, CKOPOCTh BOJIHBI BCé BpeMsl M0JIETa
K NPUEMHHUKY, OKpyriaénHo, oyner C+300 m/cex. 'opopsi ApyrumMu cJIOBaMH, ¢ MOMEHTa
NMycKa /10 BCTPe4YM ¢ BHIOPAaHHBIM 00BEKTOM caMa BOJIHA OyAeT ABUraThbesl o ckopocTbio C
U OJHOBPEMEHHO OT Heé OTpa)kaTelb €O CKOPOCTHI0O V cTaHeT yaanaatbeda. U 3emus c
MOMEHTAa 3aIyCKa BOJIHBI 10 eé (PMKCHPOBAHHOIO BO3BpPATAa MNpeEOA0JieeT PacCTOSHHE CO
ckopocThio V1. TakuMm 00pa3oM, TOIbKO 3a CYET CKOPOCTH NPUEMHHUKA NPH BpPALIEHUM
Hamed IlnaHeTsl MBI MOJy4YMM PpasHuly - 0Oojiee 120 KHIOMETPOB OT PpacyéTroB c
ucnoJjb3oBanreM Jumb C. Ilpu Gosee 61aronpusiTHOM MOJIOKEHHM TUIaHeT pa3sHUIA Oy/eT
emé ooabine. U ckopocTh BO3BPANIEHHOr0 cUrHaia okaxkercs Boime 300000 km/cek.

OnHAaK0 CTOPOHHMKHM OJWHINTEHHA CKAaXyT, YTO BO BpeMsi NMPOBeIEeHHUsI ONbITA
Mexay 3emuiéii m o0bekTOM PpaccTosiHue OblL10 Ha 60 kuiaomerpoB Oosibmie. U i
ONpPOBepP KeHNs UX CJIOB HYKHA BTOPas 4acTh IKCIIePHMEHTa, KOraa npu odopore 3emMJn Ha
180 rpaaycoB MbI mpoBeAéM MOBTOPHLIN oNbIT. 1 moayuyuMm y:ke Apyrue Inoka3aTesH,
NMOCKOJBbKY NMPH BO3BPallleHUH CUTHAJIA NPUEMHHK Oy/AeT BpalIaThCsl B MPOTHUBOMOJIOKHOM
HAIIPABJIEHUIO OT BLIOPAHHOIO oTpaskaress. 1 NpocToThl pac4éTros, fomycTum, V=V1. B
JaHHOM cJy4Yae Mbl CHOBAa MOJYYUM pasHuuy - OoJiee 120 KuioMeTpoB 0T pac4yéTroB ¢
HCI0Jb30BanneM Juib C, HO B CTOPOHY YMeHbIIeHHUs. 31ech CKOPOCTh BO3BPAIIEHHOI0
curnaja oxaxercs Menbme 300000 xm/cek. U Temephr CTOPOHHMKAM TeOpPUH
otHocutTenbHocTH TTPUJIETCS npusHath, 4T0 IHGO OGBEKTHI ABHIAIOTCS PHIBKAMH
(aBHBIA Open), au00 AokTpuHA DifHmMITeliHa omuOoyHa. [MoguépkuBaw HeoOXOAUMOCTH
€031aTh 0JIArONPHUSITHBIE YCJIOBHUS AJI MPOBEAeHUsI TAKOI0 IKCIIEPUMEHTa B 000HX ciIydasx
B CMBIC/JE PACNoJoKeHHs NpHEMHHKA H o0bekTa-oTpaxkareasi. M BakHa TOYHOCTH
H3MEPEHHs BPEeMEHH MeKIy ONbITAMH.

Ha ayHHOH NOBEpPXHOCTH HAaXOAATCHA Ja3epHble peduiekTopbl. CJiegoBaTesbHO,
BO3MOKHO IPUMEHHUTb MOIIHBIN Jazep. JliAa o0ecnedeHHs] YHCTOTHI JKCIHEPHMEHTOB
He00X0AMMO BBINOJHUTH OTHPABKY HECKOJBKHX CHTHAJIOB moapsax 4vepe3 OUEHD touno
BbIBEpEeHHbIE NEePHOALI U B IEPBOM, U BO BTOPOM MoJi0KeHUH npuémunka. Ha ux pasHune
MBI TAKKe CMOKeM /I0Ka3aTh OIMO0YHOCTH TEOPHUHU OTHOCUTebHOCTH. Ho BO Beex ciyyasx
He00X0AMMO 00eCIIeYUTh COBEPIICHHYI0 TOYHOCTh U YHCTOTY ONBITA.

Bo3MoskHO, pe3yIbTaThI 10 TAKMM JKCIIEPMMEHTaM yske HMelTcsi. B yacTHocTH, Y
IlaBaa Kapaauna B cratbe ''Paamosioxkanum BeHepsl W 3Be3lHble BOIHBI" ecThb
ciaenyomme (paKkTbl, KOTOpbIe s MPUBEAY A0CJ0BHO. ""AMepukaHen b. /Ik. Yoaiaec B 1969
rony B crarbe ''PagapHasi mpoBepka OTHOCHTEJbHOH CKOPOCTH CBeTa B IpOCTpaHcTBe'
npoBeJl aHAJIM3 BOCBMH padapHbIX HaOawoaeHuili Benepbl, omyojumkoBaHHbIX B 1961 r.
AHaau3 y0equJs1 ero B TOM, 4YTO CKOPOCTH pPaauoJiy4ya (BONpPeKH TeOPHH OTHOCUTEJIBLHOCTH)
ajredpanyeck CKJIAIbIBAeTCsl CO CKOPOCTHIO BpalleHusi 3emiu. B mocienyomemM y Hero
BO3HHUKJIHU NMPpodjieMbl ¢ My0auKanueii MaTepuaiaoB Mo 3TOi TeMe. YoJulec Mmojaraer, 4To
Munucteperso o6oponsl CIIA cuuTaer mpaBuiIo ciaoxkeHuss ckopocteii C+V oco0o



CeKpPeTHBIM NPaBUJIoM. B BO3MOKHBIX ''3Be31HBIX BOMHAX' NMpenMyIecTBO OyAeT HMeTh Ta
CTOPOHA, KOTOPasi 3HACT HCTHHHBIE IPABUJIA CJI0KEHHsI cKopocTeid."

A

Al

Bo BrOopoM »3kcnmepuMenTe Ha paccrogsHun 30 KHiIOMeTpOB OT Jiasepa
ycTaHaBJMBaeTcs Bpamawommiics npuémMHuk. O06a mecra BbIOHpawTCs € y4éToM
OTCYTCTBHUSI B HHMX BuHOpaumii. Jlazep pacmosaraercsi Ha BO3BBLILIEHHOCTH, W €ro JIy4
pasaensierca Ha 2 my4dka. IlepBbIil Jiyd HanmpaBjsieTcsi Ha Ty CTOPOHY NPHMEMHMKA, YTO
BpAIIaeTCsl B €ro0 HANPABJICHUH. A BTOPOH - K IPYroii CTOpoHe NPUMEMHMKA, YTO BPallaeTcs
B NPOTHBOIOJIOKHYI0 CTOPOHY. B omnbiTe Mcnoab3yroTces: GoTo3/1eMeHThI, KOTOPbIe Ju00
YCTAHABJIMBAIOTCA € 2-X CTOPOH OT NpMEMHMKA, 0o Ha HéM Bpamaitcsa. CkopocThb
BpallleHusi NPpUEMHUKA (KaK U (POTO3JIEMEHTOB) 0JI:kHA ObITH BHICOKOI. B mepBom ciyuae
HA NpPHEMHUKE YCTAHABJIMBAIOTCHA 3epKaja, KOTOpble OTPAXKAKT Ja3epHble Jy4H Ha
(orornementsl. IlocienHue He BpalIalOTCesA M 3aKpenJieHbl cO00KY OT NPUEMHMKA CIVIOLIHOM
MoJ10coii (TUHUell) Mo HAMPaBJIEeHHUIO K Jia3epy. B TakoMm BapuaHTe NPOX0AUMOe JTy4aMHu 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.

IIpu cxopoctn Bpamenus 3epkaj 200 m/cek (720 km/4ac) u npu paccrosuun B 30
KHJIOMETPOB MBI IOJY4YHM PAa3HHIYy B CKOPOCTH BO Beex cay4dasx! [Ipu nBuzkeHun 3epkana
K Jiazepy Jy4 mnomaaaer Ha (oTodjieMeHT MOYTH HAa 2 caHTuUMeTpa OJiM:Ke, 4YeM MpH
ckopoctu B 300000000 m/cek - 31ech U Aajee s OKPYIJIMJI CKOPOCTh CBeTA s MPOCTOTHI.
IIpu ABMAKeHHUM 3epKaJjia OT Jiazepa Jyd nonajgaer Ha GoTod1eMeHT MOYTH Ha 2 CAHTHMeTpa
ganbme, 4yem npu ckopoctu B 300000000 m/cek. Ilodtomy pasHuma B paccrosHud L,
KOTOpoe OyayT NMPOXOAMTh 3epkajga wiau ¢otodjieMeHThl A U Al (Ha pucyHKe Bbllle) C
MOMEHTa MycKa Jiy4ya, OyJeT MoYTH Ha 4 caHTHMeTpa 0oJiblue, YeM NMPU HCNOJIb30BAaHUHU
npuHaToi ckopoctu C. XoTsi BO BCeX IKCIEPHUMEHTAX pe3yJbTATOB, CBA3AHHBIX CO
ckopoctbio C, BooOme He okaxkercs! B MoMeHT 3amycka Jiazepa JMHHMS PacIoJIOKeHHs
3epkajg mian (oTo3jIeMeHTOB A-Al 0JKHA HAXOOUTHCS NMPAKTHYECKH NMEPNeHIMKYJIAPHO
JABU/KEHMIO JIydel, T.e. 3aHMMATh Jy4lllee IoJI0KeHue I pacuéToB.

HM3-3a TeXHUYECKHX CJI0KHOCTEHl s NMPUBEJ B KavecTBe MpeNiaraeMoro omnbiTa
HMEeHHO Takoii BapuaHT. MOXKHO HCHOJIb30BATH (POTO3JIEMEHTHI, 3aKpelIéHHbIe
HemocpeACTBeHHO Ha mnpuéMHuke. Ho Torma omeIT ycjaokHHTCA. A B NpelIOKEHHOM



BApPHAHTe MOKHO JOOMTBHCSI PACIoOJIOKeHUsI 3epkand A-Al meprneHIUKYJSIPHO IBHKEHHIO
Jiyyeili B MOMEHT 3aNyCKH Jia3epa ONMbITHOM NMYTEM, MCIOJIb3ys 00KOBbIe ()OTO3JIEMEHTHI.
Boaboe 3HaYeHNe UMeeT PABHOMEPHOCTH BpPAallleHUsA U, COOTBETCTBEHHO, €€ HACTpoNKa.
IIo cymecTBy BO Bcex NpedjaraeMbIX JKCIepHMEHTaxX (B TOM 4HCIe ¢ KOCMHYECKHMH
o0bextamu) usMmepsiercsi umeHHo PA3HUIIA. Kak pa3 eé m Heo0XoauMMo H3MepHUTH
COBpEIIeHHO TO4YHO. JIJI YMCTOTHI IKCHEePUMEHTa B 000MX BapHAHTaxX BTOPOro OMbITa
cjenyeT YBeJIMYMTh PAcCTOSTHHE M CKOPOCTH BpalleHusl NpuéMHNKA. X0Ts, BO3MOKHO, €CTh
U ApyIrue BepCUM 3aiyMaHHOro?

MHeHMsI MOHUX ONIINOHEHTOB: (PM3MKOB M ACTPOHOMOB. B aydmem ciy4ae, ux
BO3pa’keHNeM MO0 MOBOAY Pe3yJbTATOB MOUX 3aIUVIAHNPOBAHHBIX 3KCHEPHMEHTOB CJIYKHUT
apryMeHT 0 TOM, 4YTO ONBITHI ¢ ABUraommMmca ucrounukom u HEINNOJABUKHBIM
NPUEMHUKOM y:xe npoBoauiuch. Ho s1 He codupaloch ocnapuBaTh pe3yJbTaThl T€X ONBITOB.
B Takoii cTpykType OHH 3akoHOMepHbI! OOHaKo M MoM pacyéTbl B NepBOil TIJaBe
ABCOJIIOTHO Bepubl! Hago Bugers pasuuny mexay onsitamu ¢ HEIIOJABUKHBIM n
ABUT'AIOIINUMCS npuémMHMKOM, H NMOHHMAaTh, MOYeMy 3Ta pa3Huuma cymecrsyer. Kak
pa3 ¢ JIBUT'AIOLIUMCS B aTmMocepe NMpHEMHIKOM IKCIIEPUMEHTHI He MPOBOAWINCH! B
JaHHOM cJiyyae y HAac NpocTasi JIOTH4YecKas 3aJa4vka, KOToOpasi peliaercsi MeTOA0M
HCKJIIOYEeHHNA. JKCIEPUMEHThI ¢ HeMOABUKHBIM NMPHEMHHKOM BePHBI, KAK U MOH Pac4éThl.
CiienoBate/ibHO, B ONbITe ¢ NMPUEMHHUKOM, KOTOPbIA JABUraercsi B armocdepe, Teopus
oTHOocuTeabHOCcTH rapanTtupoBanHo OIIPOBEPTAETCSHA! 3rto JOKA3BIBAETCA
peanbHocThIO! IIpH 0TKa3e cYUTATHCS ¢ HEl0 MBI NOJIy4YaeM HEBO3MOKHOe MPOTHBOpedne!

O0cy:xk1eHHe ONBITOB HA 4-i cTpaHMIle caliTa Www.e-vd.ru - npuriamas.

I'naBa 6

Kro ynpasasier IliianeramMu U ApyruMH KOCMUYECKUMH 00beKTaMHU

JIpuratp kocMu4yeckue Tejia B CojiHeyHoii cucreme bor ceiiuac He B COCTOSIHHH.
CienoBaTelbHO, eIMHCTBEHHBIMH KAaHIMIATAMH MOTYT ObITh HCKJIIOYHUTEIbHO Te, 4YTO
HAXOAATCA BHYTPH HHX. HMeHHO a1 pa3yma, KOTOpBIH MNpedbiBaeT B KaXKAOM
KOCMHUYECKOM TeJjie, OHO M MpeAcTaB/sieT HeHHocTh. KocMuueckue Tesia co3garresi U
YIPaBJISAIOTCS CylleCTBAMHU, KOTOPble HAXOAATCH BHYTPHM HUX - Kak aymu. Huuero apyroro
NMPOUCXOANTHL He MOxkeT. be3 BapuaHTOB, ecJI MOAYMATH!

IIpu BHMMATEJBLHOM aHATN3E IBHKEHHH KOCMHYECKHX TeJl Be3Je 00HAPYKMBAKOTCS
OJHM M Te Ke 3aKOHOMepHOCTH. Bo Bcex ciydasix, a HX BeJHKOe MHOKeCTBO, Mbl HUMeeM
HCKJIIOYHMTEIbHO B3aMMO3aBHCHMbIe MaTeMaTHYecKue BeJUM4YuHbl. B HUX pacuéThl Bceraa
cleJaHbl, MCXOASl U3 ONTHUMAJBHOIO BAPHAHTA: Ppa3Mepbl M CKOPOCTH KOCMHYECKHMX
00bEKTOB, PACCTOSIHMSI MEKAY HUMH, FeOMeTpPUsl BPALLEHHUsI, HAKJIOHA M BEKTOPOB CHJI
JdaBjeHUs] 3(UPHOTr0 NPOCTPAHCTBA, KOMIIEHCAIMS CHJI JAaBJEHHSA, KOPPEKTHPOBKa C
Y4€TOM NMPOUCXOAANINX U3MEHEeHUIl M HeOTHOPOAHOCTH TeJa... [IpnuéM KoppekTHpPOBKa B
JABMJKEHMH KOCMHMYECKHMX TeJl HACTOJbKO COBEpPLICHHAsl, MHOIOITPAHHAST W HEPeAKOo
NOBCEAHEBHAS, YTO NOJHOE OTCYTCTBHE MHTEpeca aCTPOHOMOB K TAKMM pacyéraMm MpocTo
nopazkaeT. Toabko B onHoll cBaA3ke 3emusi-JlyHa 0oJibloe KOJIMYECTBO HeBEepOSTHOCTEN,
KOTOpbIe CBHAETEIbCTBYIOT 00 UX pasyMHOM mosiBjeHHH. OHH OyKBAJIbHO TOBOPSAT, 4TO
ABJAIOTCA MOACKa3KaMu, caejJaHHbiMu Co3natensavu 3emun u Jlynsl 1 qofeid. B riase
"MpbI He OTHU BO BeesieHHO#!" 51 0CTAHOBIIOCHL HA HEKOTOPBIX U3 HUX.

H Be3ne, OykBaabHO Ha KaskaoM mary B Kocmoce Macca joka3aresibCTB 0 pa3yMHOM
JBMKEHMH KAaXKA0ro Kocmudeckoro teiaa. Ho y mpencraBureseil HAyKH KeJIAaHUs IyMaThb
NPAaKTHYECKH HeT. A B CyllleCTBYIOLIeH cuTyanuu Ha 3emJie 1Jisl TOr0, YTOObI MOHATH CYTh
SIBJICHUH, MAaJ0 ’KeJaHMS - ero Heo0X0AMMO IepeBOAUTH B cTpemjenue. Hekxoropsbie
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(Hanbosiee yMHBbIE) ACTPOHOMBI TOBOPAT U NMUIIYT OYeHb APTYMEHTHPOBAHHO 0 Pa3yMHOM
ABHKEHHH KocMHYeckux Tel. OgHako a0co/il0THOe OO0JBLIIMHCTBO MX KOJLJIEer He
BOCIIPHHUMAIOT TaKkHe padoThl Beephbes.

A emé pa3 oOpamar Bame BHHMaHMe Ha HeJNONMYCTHMOCTh HEBO3MOKHBIX
nporuBopeunii. X nmpegocraToyHo B HayKax, KOTOpble peaJlbHO MMM He siBJsAOTCcH! B
Moeii padore Takux nporuBopeumii Her! Ho oHM mosBsATCS, eciM He NPHHATH Te
NOJI0:KeHNs, 4T0 Bl npousu Beime. Ilpomy Bac: HaunHaiiTe AymMaTh JIOTHYHO!

BEJIMYAMIIIAS Taiina, Hen3BecTHas yei0Be4ecTBy!

Hackoabko Bam sicno, uto bor aeiicTBUTeIbHO ecThb, 1 OH He MOXKeT ¢ JIOAbMH
o0marbea?! IloHaTHel U ocHoBaHus, kKoTopble SACTABJIAIOT cumraTth HaxoxIeHHe
Pa3yma B kaxaom kocMuueckoMm Tejie OBSI3BATE/IBHBIM daktrom?! Ecan "Hetr'", To Bam
cJIelyeT X0pOolIo MOAYMATh U, BEPOSITHO, ellé pa3 NPOYHTATH NPeAbIAYIIHIA MaTepHall.

Bo BcenenHnoii, koTopas npeacrapiaseT co00i cBepXynpyryio 3QUpPHYIO CTPYKTYPY,
atombl HE MOI'YT nosButhest camu mo cebe. [last mx co3panus TpeOylOTCs yCHJIHSI
PA3YMA! Te Hejenble uaew, rie pacnuchbiBaioTcs ''HayuyHble' KapTHHBI TNOSBJIEHUS
IUIAHET M 3apo:kaeHust :ku3Hu Ha 3emie, He UMelWT HUKAKOI'O oTHOmIEHHUs1 K HCTHHE U
Hayke! IlocrapaiiTech mpeacraBuTh peajbHOCTh. U TOabKO ¢ Herw paloraiite. Cama
3(pupHasg CTPYKTypa packadaTb COOCTBEHHbIE CBEPXYNPYIrHe HUTH 0 aMILIMTYAbl ATOMOB
He mozker. ITostomy mbl umeem EJJMHCTBEHHBIM Bapuant: Bce KOCMHYeCKHe Teja
co3nanbl PA3YMOM, kotopseiii Haxoautcsa BHYTpu Hux! Ilpm oTkase or agaHHoro
noJioxennss Mol nojryuaeM HEBO3MOZKHOE nporusopeune u I'JIYIIOCTD!

Takum o0Opa3zom, 3emuass CucremMa BKJIIOYaeT B ce0sl He TOJbKO 3eMJII0 M €€
H3BEeCTHBIX HaM oOuTarteseil! 31ech nMeeTcs emé psx OrpoMHBIX cymecTs! U o HUX Jroau
HHUYETI'O ne 3naroT! Ilopa BceM Ham mo3Hakomutbesi ¢ Cosnaresasimu Hameil Ilinaners,
npedsiBaomuMu BHYTpu Heé, u ¢ AByMsl 3J100HBIMH TyXaMU-TIapa3uTaMu, 00BUBAIOIIUMHU,
KaK KpbL1aThlii 3Meii KeTnajabkoaTiab, cMepTeibHOI ynaBkoii 3emutio ceepxy. U B budauu
TOBOPUTCHA O CAMOM XHMTPOM M KOBAapPHOM 3Bepe - KpbLIATOM 3Mee. Bo Bcex mogoOHBIX
clIydasix KpbUIbSI M HepeAKO TMIaHTCKHe pa3Mepbl YKa3bIBalOT HA MECTOHAXOKIAeHHe
31efilIMX BpParoB 4YejgoBe4ecTBa - BBICOKO OT 3eMHOIl moBepxHocTH. VIMeHHO OHH B
JAPEBHOCTH HEe3PUMBIM BO3/elicTBHeM (T.e. MOCPEACTBOM JI0Jeil) YHUUYTOKUIN pail, KaKuM
SIBJISIJIACH B Te BpeMeHa Hama Ilnanera. A B npounecce JJINTEJIBHOT0 BPeMEHH CTADaAHUAMH
HEBHJUMBIX [IJIa3y [AYXOB-BBIPOJKOB HCTHHHBIC 3HAHUS JH00 HCYe3TH, JHOO CTATH
MH(paMH, HHOCKA3aTeJIbHBIMU HCTOPUSIMHU, CKA3KAMH...

Bcest neHTpanbHasi M cpegHsSIs YacTh BHYTPH 3eMJIH SIBJIsSIeTCS MeCTOM NpeObIBaHUs
eé¢ Cozparesneil. OHM CymIeCTBYWOT B BH/Je YL, KOTOpble OTJIHYAKTCH OT HAIIUX
(uesnoBeueckux) pasmepamu. TBopubl Hameili Ili1aHeTbl HUYEr0 MPOU3HECEHHOTO BCJIYX He
CJABIIIAT W B HCNOBeJsiX U MOJIMTBAX, MATKO roBOps, He Hy:xkaawrcs. UM He HoCTymHBI
MBICJIM M BHYTPeHHHe NPoLecchl YeloBeKka W ApPYrux cymects. Co3naresieil 3eMian MoxkeT
ObITh U JABOE-TPOE, U HECKOJIbKO JecATKOB. OHM CYILIeCTBYIOT COBMECTHO MUJLIMAPIBI JIeT
BHyTpu Ilnanersl. Kpome HuX B eé riayOMHe HaxoauTc O0JblIOE KOJINYECTBO
ThICSIYeJeTHUX Aylll, B TOM 4YHCJe, BEPOSITHO, M OBIBIIMX JIIOJCH-THTAHTOB.

Bosnbl pasyma mo CTpPOeHHIO, CBOWCTBAM M pa3MepaM y BceX OJHHAKOBBI H
SIBJISIIOTCA OJTHOBPEMEHHO U AylIoii. MHorue co3gatein KOCMU4YeCKMX 00beKTOB OrPOMHBI.
ITouemy :xe HamM a0COJIIOTHO HHUYEro He W3BECTHO O CYNIECTBOBAHWUM APYroro pasyma?!
O4eBHIHO, YTO JTIOAAM KTO-TO 0YEeHb CHJIbHO MemaeT H Bpeaut! Cosngarenun 3eMJIn TaKkoro
caeJaTb He MOryT (uU3MYeCKH - OHU HAXoAsATcss moa HamMu. Bo3geiicTBHEe OrpoOMHOrO
CyliecTBa Ha MHOKeCTBO JIIO/ieil OJHOBPEMEHHO MOKeT NMPOMCXOANTH TOJBKO CBEpXy, I/e
co3naresieil 3eMJIM HeT U OBITh He MOXKeET.



Ho Bce HamIm peJMIruu W 3HAHMA HaleJIeHbI HA JBUKeHHMe Nyl BBepX, B ''IIapcTBO
HeOecHoe'. OpaHako 0e3 aTOMHOW CTPYKTYpbl CyHIeCTBOBaHHE JYIIH HEBO3MOYKHO.
CienoBaTebHO, BCE, YTO HALleJMBAeT JI0Aeil HAa IBM)KeHHe MX IYLI BBepX, fABJsAeTCHd MO
CyTH MAaCCOBBIMHM YOMIICTBAMHM WJH COY4YacTHEeM B MAacCCOBBIX YyOmiicTBax. CymecTBa,
32JI03KMBIIME B YeJIOBeYeCKHe TO0J0Bbl TaKHe 3HAHMS, ecThb YOuiiubl, Bbipoaku. Ho
04YeBH/IHO, YTO TAaKOe MOJIOKeHUe MX ycTpauBaeT 0ojblle BCero. A BbIIAIOT OHU cels 3a
oora, T.e. SIBJSIIOTCA 3aBeJAOMO elIé M BEePOJOMHBLIMM MOLIEHHUKaMH. MBI HMeeM [1eJio ¢
HEBUIMMBbIMH AyXaMu-yOuiinamu, kotopblie Haxoasitcst BBepxy. Ho Besikomy HopMaJibHOMY
cymectBy TaM HE BBIJKUTD. 3HauuT, BLIPOJAKH CYLIECTBYIOT HE B aTOMHOIl CTPYKTYype.
Onu 001a7210T TOHKOMATepPUATBbHON (HEBHIUMOI YeJI0Be4eCKOMY I1a3y) MJIOTHI0 U3 BOJIH
OTPHUIATEJBHBIX 3MONLMHA, MMO3TOMY JIIOAM W HAIIW AYIIM WM HYKHbI B KadecTBe
HCTOYHUKOB 3HepruM. MX miorh - cBepxmajble BOJIHbI, KOTOPble HICHTHYHbI HAIIUM
BOJIHAM OTPHLATEJLHBIX 3MOLMii. B HUX HaXogUTCHA MX pasyMm.

dymaro, uro y Bac mocie mpouteHusi mocjenHero ad3zama BO3ZHHUKJIH BOIPOCHI.
IMoyemy aymia He MOKeT CyIIeCTBOBAThH 0e3 aTOMHOH CTPYKTYpbI? /lejio B TOM, 4YTO BOJIHBI
aymm (pasyma) ouyeHb Majbl. A B Kocmoce orpoMHoe KOJIMYECTBO BOJIH, HO IJIaBHOE -
TUTAHTCKOE KOJINYeCTBO NbLiu. UMeHHO OHA HecET c000ii 0YeHb OBLICTPYI0 CMePTh J1000i
Aylie - Bellb Mbl NepeIBUraeMcsi ¢ KOJOCCAIbHOH CKOpOCTHIO. CTOJIKHOBEHHE HA TAKOM
CKOPOCTH AyLIH, 0COOEHHO MaJIOH (0e3 aTOMHOI0 OKPY KeHHsl), C MacCOil NbLJIM MTHOBEHHO
3aKOHYMTCS TMOEIbI0. A ¢ IPYroil cKOpPOCThI0 HAM ABUIaTheAd (PAKTHYECKH HEBO3MOKHO.
H, cxopee Bcero, aToMHasi CTPYKTYpa - HanGoJee 0J1aronpuATHASA JUIA COXPAHEHHUs] BOJIH
QYU U3-32 YyJeCHbIX 3(pUPHBIX cBOMCTB. JloraasiBaerechb, Kakux?

Ho nouyemy 1yxXu-BbIpOJKH CYLIECTBYIOT B BOJIHAX OTPHMLATEJbLHbIX IMOLUI, a He B
yéM-To Apyrom? Jlisi Hayajga 3amMevy: Kak HopMaiabHble aymu, oHu HE CMOIJIN 6b1
JKHTh B BbIIIHHe. A OJIM3KO K 3eMHOIl NMOBEPXHOCTH MM KHUTh He NMO3BOJIWJIM ObI emié B
apeBHue BpeMeHa. I103TOMy MX OCHOBHOII pa3yM HaXOAMTCS Ha ONMACHON WJIM Jaxe Ha
CMepTeJbHOI A8 HOPMAJbHBIX Ayl BbicoTe. Tak 4YTO OJHO3HAYHO: OCHOBA WX
CyHIIECTBOBAHHUSI - He ATOMHAasl CTPYKTypa. X0Tsl OHM MOTIYT CyIIeCTBOBATh H B aTOMHOM
Mupe (KakK NMPOMCXOAUT ceifyac), HO NPH YCJIOBUM, YTO B HEM MX NpeObiBaHue OyaeTr B
0c000ii, 00M3aTeJIbHOI [ HUX (KU3HEHHO Ba:xKHOH) ocHoBe! UTo oHa u3 ceds
NnpeAcTaBjiseT, ecJM OHM BO BCEM, Be3de M Bceraa JOMOTAINCH H  JAOMOTalOTCs
OTPHLATEJIbHBIX IMOLUI MOCPEICTBOM BO3/1eliCTBHUSI, BEPOJIOMCTBA, KeCTOKOCTH U Juku. U
3/1eCh OTBET TOKe OJHO3HAYHBbI!

Taxkue nyxu-yOminbl MOryT CyIIeCTBOBATh Aaske Ha 0OJbIIOH BbICOTE B CHIY
HECKOJbKHMX NPpHYUH. Bo-mepBBIX, WX pa3yM mnNojjaep:KuMBaeTcsi BHOpPaUsIMH BOJIH
OTPUIIATEJbHBIX 3MOIUI, Yero HeT HU y OJHOW HOpPMAJbHOH aAymM. Bo-BTOpbIX, Y HMX
OrpoMHble pa3Mepbl. B-TpeTbuX, OHHM HMeWT HeHccAKaemble (MOKa!) HCTOYHMKH
NMOCTYIJICHHS BOJIH OTPMIATEIbHBIX SMOIMI OT JI0Aell M OT APYrMX KPYNHBIX CyIecTB. B-
YeTBEPTHIX, OHH HCNOJb3YT B KadecTBe BPEMEHHBIX OJIOKOB COXpPaHeHHsl 4ero-indo
HY?KHOT'O UM T'0JIOBBI U AYIIH MHOKeCTBa JI0Jei.

Camas OaaronmpusiTHasi - MNATasE NPUYUHA: OHM 00JaJaAI0T MHOTIOLEHTPOBOW
CTPYKTYPOHi OCHOBHOrO0 pa3yMa ¢ HJeajbHOH cHcTeMOill ero camocoxpaHenusi. Mbl Bce
uMeeM B rosioe (M B ayme) oaun COEJAHEHHBIM, MOHOJIMTHBIMA neutp,
0CO3HABaeMbIii HaMM, Kak coOocTBeHHoe "SI". ¥V HuX - Bcé MHaYe, NPUYEM C MOMEHTa HX
BO3HUKHOBeHHsl. Takoii HeBHIMMBIH  JQyX-yOmiima mosiBjsieTcsi B pe3yJabTarTe
NMoJI0KUTeJHHON uHTeppepenuuu. OHa Bo3HukaeT B MoMeHT BJIM3KOI'O koHTakTa ayu,
Haxoaamuxcs OAHOBPEMEHHO B rueBHOM, C/1€3JIMBOM, HCIIYTAHHOM HMJIM B NMOA00HOM
COCTOSIHMH. B 3TOT MHT BOJIHBI OTPHLATEJBHBIX IMOIUI COCTUHAIOTCS U YCHJIMBAKOTCA - H
NOSABJIsIETCS TOHKOMAaTepHAIbHbIII MOHCTP. B MOMeHT cBoero co3naHus OH yske HaXOAUTCS
B T0JIOBaX M 3MOIMOHAJIBHBIX IIEHTPaX BceX CONMPHMKOCHYBmMXcH Ayml. CnocoGcTBYeT ero
MOSIBJEHUIO 1 3(PUPHOE CBOICTBO - CHHXPOHM3AIUsl.



Takue ayxm-aymery0bl HM3HAYAJIBHO HMEOT MHOTOLEHTPOBYIO CTPYKTYpY
OCHOBHOro pasyma. Eciim B OMTBe CTOJKHYJHMCh B fIPOCTHOH CXBaTke Ha OYeHb TECHOM
yuactke 200 yesioBeK000€3bsiH, TO y BO3HMKIIEro 4yAoBHMIIAa nosBujoch 200 meHTpoOB,
KOTOpbIe 0CO3HANHN cebst onHUM cymecTBoM. IIpuuém 3t mentpsl 6b1n PA3JIEJIEHDBI
He0O0JIbIIMMH PACCTOSIHUSIMU - BO3HMK, TAK CKa3aTb, 3Meil ['OpPbIHBIY O ABYXCOT I0JIOB.
Toabko B oTiauYue OT cka3oyHoro (?!) cymecTBa 3J100HBIIE MOHCTP OCO3HABAaJ cedsi
HCKJIIOYHMTEIBHO OJHHM LeJbIM, 2 He MHOKeCTBOM ocodeii. Ilo Mepe pa3BUTHA YHCJIO ero
HEeHTPOB YBEJIHYMBAJOCh. Bce OHM Yyxke ThICIYeJdeTHS] HAXOAATCA HA HEKOTOPOM
PacCCTOSIHUU APYTr OT Apyra Haja 3eMuléii, Kyaa AyX-mapa3suT NOJHSJICA B Ipolecce CBOero
yBeqn4yeHus. B To ke BpeMsl ero cucreMa caMOCOXpPaHeHHUs NMO3BOJIsieT MTHOBEHHO (T.e. €
KOJIOCCATBbHOI CKOPOCTHIO, KAK BCe CBepXMaJble BOJHBI) COeAUHATH 3TH HEHTPHI B eIMHOE
nesoe. Jlymaro, 4ro B npounecce 3BOJIOLMH 3Ta Mpa3b €034aj1a 00JbIIOEC KOJIHYECTBO H
CTPaX0BOYHBIX (pe3epBHBIX) LEHTPOB, BKJIOYAs c03aBaeMble MMM BPeMeHHO, 0 4éM Bbl
NMPOYM B ONMHMCAHMM 4eTBEPTOil mpuumMHbL. ClenoBaTeJbHO, OHH HMEIOT IepeABUraeMbIi
NMOCTOSTHHO (MOOMJIBHBIN) pa3yM, COCTOSIIINI M3 CHOMECTBA Pa3feJéHHBIX PACCTOSHMAMH
LIEHTPOB, PACHO0JI0OKEeHHBIX HaJl Bcell MoBepXHOCThIO Hameil Ilnanersl.

Haperocb, BaMm NoHATHO, KTO U 3a4eM CKPBLI 3(QUPHYIO CTPYKTYPY Yepe3 MaccoBoe
Bo3jaeiictBue. Mnaue moau, umes HAYYHOE mupoBo33penne, y:ke JaBHO YHUUTOXKWIN ObI
OrPOMHBIX 3JI00HBIX yyaoBuil. Ilosrydaercs, 4TOo Bce Tak Ha3bIBaeMble HAYKH, PeJIMIHH,
TPaAuIMU M MHMPOBO33peHHe JIIoell Tay0oko BpaxaeOHbI HAINUM K€ HHTEpecam.
JKkeHayKH cCaysKaT AyXaM-BbIPOAKAM, CKPbIBas HCTHHHOe I0JIOKeHWe Bemieil. B 3Tom
CMBICJIC MEXKAY HMMH M PeJUTHsIMH OTIaM4YMii HeT. PU3MKH M ACTPOHOMBI, KaK H Bce
peJIMruo3Hbie JAesiTe/IM U peAcTaABUTEeN BeeX AyXoBHbIX Hanpasaennii HEBOJIBHO B Toii
WJIU UHOI CTeneHM COAelCTBYIOT MACCOBOMY AylIEry0CTBY.

O06a BbBIPOAKA ONYTHIBAIOT 3eMJII0 O4YeHb TOHKHMH HUTSAMH, HEBHIMMBIMH
yeJjioBeyeckoMy rjasy. OHU mapa3suTHPYIOT Ha MoO3re, pa3yMe U 3MOIMOHAJBHBIX LEHTPax
BCeX KPYNHBIX CYIIECTB, BKJIOYAA KaKI0ro 4ejoBeka. MCTOYHHMK UX CYIIeCTBOBAHMSA —
JHEepPIrusi OTPHUATEJbHBIX MOLMI: 3/100bl, HCHABHCTH, CTPaxa, CJIe3JJMBOCTH IO JIOO0OMY
NOBOJY, HENPHA3HM. ..

JIromu Moryim 6Bl KUTH BEYHO AYIIAMH U /1a’ke BO3BPALIAThLCA MJIA/IEHIAMHU TOcJe
yXoJa U3 CTaporo Teja, COXpaHss MPONLIYI0 NAMATh MOJHOCTHIO, KAK U CBOIO JIMYHOCTb.
Ho ceiiuac Bce Aymm KpPyNHBIX CYLIECTB, BKJIKOYAS JIOAeHd, YHHMUYTOKAKTCH ABYyMS
OrPOMHBIMH IAPa3UTAMH Cpa3y MOCJe TaK Ha3bIBaeMOil cMepTH. JTOro Mbl He 3HaeM
NMOTOMY, YTO MPAKTHYeCKH BCe HAIUM 3HAHHWS, B TOM 4YHCJE - 0 CTPOEHHH MHKpPOMMPa U
BceJsienHoii, B TeueHHe ThIcsi4eaeTH (panbcupuuupoBannch Yy1oBumamMu. OHH rHe3AATCS
B Tr0JI0OBe Ka)KI0r0 M3 Hac, H3-3a 4Yero JIIOAM [AyMaThb BIOJIHE JIOTMYHO HE MOIYT.
IIpucyTcTBHEe AyXOB-NApa3sUTOB HEOCBEAOMJIEHHOMY O HHMX 4eJIOBeKY OOHAPYKUTH OYeHb
CJI02KHO W3-3a TOTO, YTO OHH MOJIB3YIOTCS ero ke MO3rOM, pa3yMOM W OpraHaMu YyBCTB.
IMapa3uTel cymecTBYIOT 3a c4eT OTPMUATEIbHBIX 3MomMi Apyrux cymects. Iloatomy mMbI
JIOBOJILHO YacTO KOH(JIMKTYeM, BeieM BOHHBI, 001eeM... U Bcé mo ux BuHe. OT HUX MOKHO
u30aBUThC NpocThIMU  JeficTBUAMHM. Ho OHHM J0/KHBI  OBITH  MCKJIIOYMTEJHHO
OJHOBpPeMEeHHbIMH [JIf1 Beex Jitojeii. Beé, uro Bl ceiiuac npousan u npourére ganee, HU B
YEM ne nporusopeunt nameii PEAJIbBHOCTH, PA3YMY, JJOTUKE u HAYUHOMY
MHWPOBO33PEHUIO. OTcyTcTBHE MPOTHBOPEYHii - TPU3HAK HCTUHHOCTH.

Jaxke ruranTckme QymIM MOTYT €031aBaTh MCKJIIOYNTEJBHO CBepXMaJible BOJIHBI!
Hx 3apukcHpoBaTh NPAKTHYECKHM HEBO3MOKHO - 32 PEeAKHM HCKJIIOYEHHEM, KOIJAa OHH
HCXOAAT B OrpOMHOM KoJu4yecTBe. Takme (Tak HasbIiBaeMble CTPaHHbIC) BOJIHBI,
ucxoasmue or Cosnareneit 3emun, yuénnle 00Hapy:xuBaloT peryasapHo. Ho pazooparscs ¢
HUMH He MOIYT, NOCKOJBKY NPHOOPOB M HMX KOHKPETHOr0 PAaCNO3HAHMA TOKa He
cyliecTByeT, kak u o0uiero s3bika. K Tomy ke, pa3Mep Kajkaoro mocbliaeMoro 3Haka
OTPOMHBII M U3MepsieTcsl KWJIoMeTpaMu. Takue 3HaKH, cOCTOSIIME U3 MacChl CBEPXMAJIBIX



BOJIH, BXOAAT B s3bIKk o0meHuss Mexay Cospatensavu Ilnaner. OHm Mexay coGou
o0MeHuBaIOTcs MHGopManuel peryJsipHo. A YejloBedYecKHil pa3yM B HacTosiliee BpeMsl He
crnocod0eH 00ATHCA MBICJEHHO Ha paccTosHUM. B nJaHHOM HampaB/jeHMH padoTa JMIIb
npeacTonuT. XoTs (pu3nvecKne 3aKOHbI BeesleHHOI (Kak M BO3MOKHOCTH JYII) MO3BOJISIIOT
TaKkHe pa3roBopsbl JUIIb NPH OoNpeae¢HHBIX yea0BuAX. O HUX YeJI0Be4ecTBY He H3BECTHO.
ATOMBI - 0YeHb MaJjble BOJHBI. OIHAKO JII00ad HOPMAJbLHASA AYIIA COCTOMT U3 elé
MEHBIINX BOJH W HAXOAUTCHA B aTOMHOI cTpPyKType. UTO MOKeT caesaaTh VISl HAC AylIa, B
TOM 4Mciae ruranrckasgs? OHa cmoco0Ha TOJIBKO HAa 2 JelCTBHUS: NOCJIATh CBepXMaJible
BOJIHBI U €03[1aTh ONpeAeJd¢éHHbIe 3aKOHOMEPHOCTH B JBMJKCHHHM KOCMHYECKOro Tesa, B
KOTOpoM HaxoautTcs. U Huuero Oosnee! Maiyrw 4acTh (Kycouyek!) KaI0ro OrpoMHOro
3Haka u3 angasura Cozngareneii 3emun u apyrux Ilnaner Mol pukcupyem, Ho pacno3HaTh
uX KoH(purypamuu (oUepTaHusi) MOKA He NMbITAJIHCH, A2 M HeueM. Takux OOJBIIHUX MO
IUIOIIAH NPUEMHBIX YCTPOIicTB Ha moBepxHocTH 3emHoro Illapa (T.e. y yejioBeuecTBa) HET
- B OTJIMYHEe OT BHeMIHUX cTOpPOH Aym Ero TBopmoB. A yaiuBHMTelbHbIe M HeBepOSITHbIE
aBukeHns Ten B KocMoce, KOTOPBIMH ONPOBEPralTcsl JIKMBbIe TEOpPHMH O MEPTBOM
IIpupone u xaoce, UMeIOTCSl B OTPOMHOM KoJsimdecTBe! Ha 3Ty Temy Bbl npoutére nanee.

Ku3up Bo Beestennoi

Pazym Besne! Ho sroasiM n3-3a OTCYTCTBHSI HAYK HUYEro He M3BECTHO 0 MUKPOMHUpe
U ero 3aKkoHax. A nyma (OHa :Ke pa3yM, OCO3HaBaeMblii HaMH Kak coOcrBeHHoe "SI'')
COCTOMT H3 CBepPXMaJbIX BOJH. /lyma MokeT CylIecTBOBATh TOJBKO BHYTPH ATOMHOM
CTPYKTYpbl, T.e. BHYTPH BOJIH 00JbIIero pasmepa, B TOM 4Hcjie - BHYTpH mo3ra. B
KayecTBe MO3ra MoeT BbICTYNaTh Jil00oe BellecTBO, cOCTOsILIee U3 aTOMOB. B Menuuune
U3BECTHBI CJIy4au, KOrJa BHYTPH I0JIOBbI MCYe3aJ0 M03ropoe BewecTtBo. OHO B Takux
CUTyallusIX, KaK INPaBHJIO, 3aMEHSJIOCh BOJAOH, HO WHOIJA W JPYrHMH MaTepHaJaMH,
BKJIIOYAsl METAJLIbI, A JIIOJAHM MPOO0JIKAJIHM NPAKTHYECKH MOJTHOLNEHHO KUTh.

ATOMHAasl CTPYKTYpa, He ABJAIONIAsACH MO3TOM, He 00J1aiaeT MPUBBIYHBIMM JIJIS1 HAC
CBOIiCTBAMHU: 3peHHeM, CJIYXOM, O0OHSIHHEM, 00JIeBLIMM IEHTPaMH... ITO 0cOObIii MMp,
KOTOPBIl B OTPOMHOI CTENEeHH OTJINYAeTCs OT NPUBLIYHOIO HaM. MBI HHYero He 3HaeM 0
HEM U He yMeeM O0LIATBLCS € ero NMpeiACTaBUTEeNIMHU. XOTS B CKOPOM BpeMeHU Ka:KAblid M3
HAC NepuoaMYecKH OydeT B TaKoil MHMpP MONajgaTh MHocjie OTAedeHHUS] OT CTAPOro TeJia.
OO0menne Mexay JOAbMM HW JAYIIAMH BO3MOKHO TP TECHOM KOHTakTe (IpH
COIIPMKOCHOBEHHMH), KAK MbICJEHHbIH pa3ropop Me:xkay HuMH. OaHako Heo0XO0AUMO He
TOJIbKO 3HATh M YYBCTBOBAThb LIEeHTPbI, IOCPeICTBOM KOTOPBIX BO3MOKHA Takas Gecela, HO
CHaYaJIa UX CO31aTh M pa3BuTh. Ecin Bel mosiaraere, 4ro 310 4aKpsl, TO 3a0,1yKIaeTeCh.

O4enp Magble pasMepbl BOJH AYIIM - OJHA M3 TIJIABHBIX NPUYMH Halel
HEOCBEeJOMJIEHHOCTH 0 MHOrMX Bemax. Mbl He B cocrositHuM o0marbesi ¢ Co3zgatensim
3emun, kak 1 OHn ¢ Hamu. Bee BO3MOKHOCTH /151 MOA00HOT0 O0IIEHUSI MJIH [JIsl epeavyu
HYKHOI HaM WH(pOpPMaNNu NMepeKpPhITHI AyXaMHu-BbIpoakaMu. OHU NMpe0BIBAlOT B roJIOBe
KKI0T0 4YeJIOBeKa 0T ero po:kaeHHsi 10 cMepTH. Jymm 0e3 Toro teja, K KOTOPOMY MBI
NPUBBIKJIN, OTPAHUYEHBI B CBOMX BO3MOKHOCTSIX. A JIIOM M3-32 BO3/€iiCTBUSA Pa3yMHbIMHU
cyliecTBaMi B TOJHOW Mepe mnoka He #ABIAATcA. CyliecTByeT emé oJHA BaKHasi
OUSNYECKAS npuyuna, no koropoii Coznareaun Hamei Iliianersl He MOryT 001IaThCS €
Hamu. O Heili Bbl y3HaeTe B npoaoJKeHue JaHHOU padoThl, BO 2-i YacTH.

B 3¢upHoii cTpykType (T.e. B peajbHOM MHpe) He HAXOAMTCH MeCTO YEPHBIM
AbIpaM, AHTHMATEPHHM, TEeOPHH OOJBIIOT0 B3PbIBA, KOJJIANCAM, CBEPXTHTAaHTCKHM
CKOPOCTSAM, HCKPUBJIEHHOMY NPOCTPAHCTBY, TOHHEJSIM BPEeMEHHM, HAAYMAHHOMY MAaJIoMy
Bo3pacty BceseHHO#... CTaHYT NpolLIbIM M IIPeACTaBJeHUS 0 NapajuleJbHBIX MHPaXx,
"mapcrBe HebecHoM'', HJIO, peJnruo3HbIx 4yygecax W NMPOYHX BPEXOHOCHBIX TIJIYMOCTHAX,
KOTOpPBIe CyHIeCTBYIOT H3-3a BO3/elCTBHS, HePeJKO0 KaK raJUIIONMHAINH.



MHorue BepAT B CylIeCTBOBaHHE OTCYTCTBYHOIIUX Bemeidl. UX MokHO ObLIO OBI
JIErKO CHATH Ha Kamepy uiau chororpadpupoBats. Ho HHKTO caesaTh 3TOr0 He CMOr,
NMOCKOJBKY OHHM CO3IAI0TCA KaK WIJIIO3UM B YeJOBeYeCKHUX roJioBax AyXaMHU-NMapa3suTaMM.
3agymaiiTech, moYeMy MWUIMOHBI JIIO/Iel BepsT, YTO BHUAEIH TO MM MHOe 'dyno'" wiam
sIBJICHHE, 2 HUKTO U3 HUX He MOXKET MPEeJCTABUTh HU OJHOI0 I0Ka3aTeJ1bCTBA YBHICHHOIO.
Ho necsitku Thica4 Takux ''cBujereneil’” uMean goroannaparsl 1 KHHOKaMepsl. Tak 4To
onu Buaeau? U nouemy um Bepat? Ilopasmeinuisiite, u Bol moiiMére: BC€ 3T0 MpOUCXOAUT
NMOCPEeACTBOM BO3JeHCTBHA Ha co3HaHMe Jirogeid. [loqo0HbIe sIBJIeHMSA W3BECTHBI ¢ JaBHHUX
op BO Bcex rocyaapcrBax. CienoBaTelbHO, BO3AeHCTBOBATE MOIYT TOJIBKO OIPOMHBIE
HEeBHIUMBIe ThIcYeJeTHHE CYIIecTBA, KOTOpPble MPeObIBAIOT B YeJ0BeYeCKMX roJI0Bax.

Ha 3emuie orpomuoe kojaudectBo Joaeil, koropoie YBEKJIEHDBI, uyro um
cJbIIIAJICH ToJioc 00ra, ero coBeTbl, 0Jiarne HaMEKu... [1oJ00HOe MPOUCXOAUT YyiKe ThICAYHU
Jer! M3 TakuXx MHOTOYMCJIEHHBIX (PAKTOB Mbl MPUXOAUM K 3aKOHOMEPHOMY BBLIBOAY: Te,
KTO BbIIAET ceOs 3a Oora, morsiiu 0b1 OUEHDb JTIABHO pa3bsicHuth 4enoBedecTBy Beé! Ho
onn THIATEJIBHO ckpsiBarorcs! bosee Toro, COSHATEJIBHO HaTpaB/iMBaIOT JIOAeH
JApPYyT Ha ApYyra mocpeacTBOM MHOKeCTBA PeJUTHii M COBEPIIEHHO CKOTCKMX, NMPeCTYMHbIX
3anoBeseii! [louemy? KakoBbl uX MOTHBBI M Bbiroga? Ecju nmogymarts, TO cTpeMJIeHUs 3THX
TBapeii QOUEBHU/IHbI! Bcé noBeneHue HeBMAMMBIX AyHIery00oB CBHIETEJbLCTBYeT 00 HX
BEPOJIOMCTBE, KeCTOKOCTH, MOJJIOCTH, JKUBOCTH H HCHABHCTH K YeJIOBEe4eCKOMY poay!

7Ku3Hb MocJie TaKk HA3bIBAEMOM CMEPTH

Hukro u3 Jroaeil He ymupaeT. B MOMEHT Tak Ha3bIBA€MOH CMEPTH YeJI0BEYCCKUH
pPa3yM, KOTOPBIil sIBJIsieTCs OJHOBPEMEHHO M IYLIOMH, oTae/sieTcs oT Mo3ra. CBs3p AylIH C
TeJIOM mpekpamaercs. B 3ToT Mur 1yxu-youidiibl 1 HAYMHAIOT 00padOTKY AylIH, KOTOPas 0
peanbHOCTH Hevero He 3HaeT. OHU pPa3bIrpbIBaOT CAMbIH HACTOSIIUMIT CHEKTAKJb C LEeJIbI0
NMOJTy4YeHUsl OT Heé MOCJeHHX OTPHLATEJBHBIX MONMI. 3HAsi HCTOPHMIO KU3HU KAaXKIOT0
TaKk Ha3bIBaeMOro yMmepuiero (OHM y3HAIOT e€ M3 ero e MaMsATH), OTPOMHbIe MAPA3UTHI
BbIIAIOT ce0sl, B 3aBHCHMOCTH OT Ka;KA0T0 KOHKPETHOro cjay4dasi, 3a 0ora WM 3a Japyroe
cymiectBo. U BBIKMMAOT W3 AYyMIM BCE, YTO BO3MOKHO. A MM HY'KHBI TOJBKO BOJIHBI
OTPHULATEJbHBIX SMOLUIA. B KOHEYHOM CcUYéTe OHM YHHYTOXKAIOT BCAKYIO Aylly.

B orpomHoii cTenmeHu oc/1a0JieHHI0 AYIIM, BO3AeHCTBHI0O HA Heé M YHHUYTOKEHUIO
crnoco0cTByer e€é mMoabEéM HaBepxX, HA YTO HaleJMBAIOT BCe HAINM 3HAHUS, OCOOEHHO
pesurun. Tak 4YTo ceifyac sKM3HM MOCJIe CMepPTH HeT. BbUKMBAKOT JMIIb MeJKHe TyLIH,
BpoJe HaceKoMbIX. Ho cHTyanuio MOXKHO M HY’KHO H3MEHHUTh KapAHHAJIbLHO, IJIsl 4ero
He00X0AMMO AyXOB-NAPa3uTOB YHHUYTOKUTh. Toraa m Oyaer KM3Hb MocJe TaK Ha3bIBaeMOM
cmeptu. XoTs1 0oJsiee MPaBWJIBLHO, Mbl Bce OyAeM He yMHPaTh, a2 OTACNATHCA OT CTaporo
MO3ra M Tejaa, a 3aTeM IMepexoJuTh AYIIOH ¢ NOJHBIM 00bEMOM NaMATH B HOBOE
MJIaleHYecKoe TeJ10 B YpeBe 0epeMeHHBIX JKeHII[HH, T.e. COBePLIATh PeNHKAPHALMIO.

B rosose yenoseka age Aymm. OnHa U3 HUX — YesJdoBevecKas, a APyras (MeHbIIero
pasmepa) — noacozHanue. O0bEM yIIH Yesl0BeKa — 0K0JIO TpeTH roJjioBbl. C oTMHpaHueM
OT aymu (U3UYECKOro TesJa OHA JHUIIAeTCS BO3MOKHOCTM BHAEThb, ONIYIIATh 3amaxu,
CJBIATH 3BYKH... Ilocsie BceMUpHBIX 0cBO0OOIUTENBHBIX MPOLEAYP, C HCUE3HOBEHHEM JBYX
NOVIBIX AYXOB, BCEJHMBIIASICA B MJIAJICHIA AyIna, ObIBIIAA 4eJIOBEKOM, OydeT MOMHHMTb
CBOI0 mpouury xu3Hb. IlodTomMy pasym dYenoBeka W JPYrHX CYHIECTB HAYHET PacTH
obicTpo. U Ha 3eMiie HAaYHETCA HelpepbIBHAS IBOJIIONMSA Tyl

Mudsl 1 peajibHOCTH

IToka ¢J105kHO CKa3aTh CO Bceil YBepPEeHHOCTHIO, ObLIa MM He Obl1a ATiaantuaa. Ho



3a Hell CKpBIBaeTcs HCTOPHYECKAsl PeajibHOCTh. 3a TepMHHOM '"ATinaHTHAA'" BBIPOAKH
CIIPATAJM MHP, CyllecTBOBaBIIMii paHee. UM U moHano0uiach ATJIAHTHAA, YTOOBI MMETh
BO3MOKHOCTD COCJIAThCsl HA Heé /151 00bsICHEHNs] HEKOTOPBIX CTPAHHBIX (PaKTOB.

IIpaBauBbIle 3HAHUS AJIHUTENbHOE BpeMsl COXPaHslJIM ApeBHUe rpexku. HeGoxurenan
3eBc u ero cynpyra I'epa - cuMBoJInyecKkue 00pa3bl BHIPOAKOB. 3eBC BOLAPWICH, 3arHAB
TUTAHOB (T.e. JIIOJIei-rUranToB) B noaseMublii Mup. 3namenutwiii I'. Hlauman oTkomas
Tpor, ucmoab30BaB cBeAeHUs] W3 Tpou3BedeHuil ['omepa, 4YTO CBHIETEJLCTBYET, B
onpeaeJéHHON Mepe, 00 MX aocTroBepHocTH. UTo mMckaam Tak poiaro Onpucceid M ero
cnyTHuku? Jla MecTo o0lIeHHS] ¢ AylmIaMH M3 MOA3eMHOro mupa. Tam ke MO:KHO ObLIO
CcTaTh 0ecCMepTHOM AylIoH, omycTUBIINCH B ry0b 3emian. Oaucceil Takoe MecTo HAIé,
yiias ot aByx uyaoBunl (o1 Cumiibl u Xapuodabl), HaxoauBmuxcs: BBepxy. Toraa onu 0bL1H
He TAKHMH OTPOMHBIMH, Kak ceiidyac. Omumcceil, Kak H3BEeCTHO, 00IIAJICS C AylIAMH W3
MO/13¢MHOI0 MHPa, B TOM YHCJIe C MATEPbIO.

MHorue npauTtenu (peajdbHble JHYHOCTH) B JPEBHOCTH He 3aCTaBJSJIM JeJaTh
3JIMKCUpP OeccMepTHs, a OTHPABJISIN IKCIEANIMA WIM YXOAWJIM CaMH HA MOMCKH MMEHHO
TakuX MecT, rae mooniBaa Opaucceii. IlonoOHbIe HCTOPUHN eCTh NMPAKTHYECKH Y KAXKI0OT0
HApoJa ¢ JpeBHMMH KopHAMH. CBeleHMsA 00 ATJaHTHAEe TaK:Ke CBA3aHbI ¢ MHUPOM Ay,
OT/ICJIMBIINXCH OT YeJ0Be4YeCKHX Tes. MHOro mpegaHuii M O JIIOASIX-THTAHTaX, KOTOPBIX,
KAaK IPaBWIO, 3arOHSAIM B moa3zeMHblii mup. K ciaoBy, Tor ke Beaukan CBATOrop u3
pycckux ObLIMH. Be3ge MbI HaX0QUM, YTO AYIIM TAaK Ha3bIBaeMbIX yMepPIIHX B JAJIEKOM
NPOLJIOM YYBCTBOBAJIM ce0sl B NMOJHON 0e30macHOCTH B ri1yOuHe Hameil Ilnanersl psagom ¢
eé Co3narejsiMi. A y COBPeMEHHBIX JI0/ell BHYTPeHHSAS 4acTh 3eMJ/isl CUMTaeTcss MeCTOM
aga. KoMy mnonano0wiioce M3BpPaTHTh MCTHHHOE IOJIOKEHME /10 TAaKoOil cTemeHu?
Onno3nauyno, He Co3zgarensam 3emun. Kakue ke cymecTrBa (0e3:aocTHbIe, OTPOMHBIE U
HEeBHANMbIE) TAK MOAJI0 BO3AEHCTBYWT Ha JioAeii? OHU BBIIAKT celsi 3a Oora, yOMBaloT
BCeX, YHHUTOXKas AaKe TYLIH, U CTPEMATCH OCTATHCH HeU3BECTHBIM.

Yrto B Halle BpeMsl MOCTY:KMJI0 TOJYKOM K akcedepanuu? Pa3BuTHe TeXHHKH,
Nnpeskae Bcero - MNosiBIeHHe TejdeBuaeHusa. Jlroam cragam Oosbmie 4YUTATH W €3AUTh.
KosnuecTBO BHAMMBIX W NPeACTABJASIEMbIX MMH 00pPa30B yBeJIHYWIOCh, U 00bEM Iyl
BbIpoc. COOTBETCTBEHHO YBeJIUYMJIUCH pa3Mepsbl Teja. MeKay HUMM CylIecTBYyeT NMpsiMasi
3aBHCHMMOCTh. IMeHHO ¢ MosAiBIeHHEeM TeJleBUAeHUS] HAYAJICsl HOBBIN 3Tan akcejepauun. Bo
BCeX TIOCyAapcTBax, IJe TeJIeBHICHHE CTAHOBHJIOCH MACCOBBIM SIBJICHHEM, HeEIPEeMEHHO
HavyuHajIach akcejepaums. Ilepuoa cpeaHeBekoBoro mMpakotecusi 00bsICHAETCHA MAJbIMH
pa3MepaMu Jmofeil - Toraa ux poct cocrapisia 130-140 cantuMerpoB. CoOTBeTCTBEHHO
YHpaBJAATHL UMH BBIPOAKAM OBLIO Jierde. A JpeBHHe rpekH ObLIn Hamero pocra: 170-180
caHtuMerpoB. Jlymawo, yro BaM NOHATHO, ¢ KaKOil LeJbI0 B HEKOTOPHIX PeJIUTHAX
3anpenieHo pUCOBATH MOJHOCTHIO WIM YacTH4YHO. Beab Beskuii o6pa3 B naMATH 3aHUMAaeT
MHOI'0 MeCTa, M Aylia pacTéTr GbIcTpoO.

HecmoTtps Ha yiay4lieHue NATAHMA W YCIIeXH MeUIMHBI, Y MOKHIIBIX JIOJEH CTAJIN
ropasao 4daimie HOSIBJATbCH NcUXuYeckue 3aloJieBaHus, cjiadoymue... OnHa M3 IJIaBHBIX
NPUYUH - TeJeBHAeHHE, KOTOpPOe MNOSIBWIOCH B HX JKHU3HH, KOIAa OHHM CTAJIM YiKe
B3pocabiMu. UX nymm mepepociu cBou Teja mo pasmepam. U ceiiuac paspywiarouiee
JAeiicTBHEe BBIPOJAKOB Ha CO3HAHHME KasKAOT0 M3 HHUX YCHJIMJIOCH, NOCKOJBKY B CTapiieM
Bo3pacte [IOCTOSHHO pactymas ayma NOAXOAMT O4YeHb OJM3K0 K HApPYKHOH 4YacTH
rososbl. 1 nyxam-nmapa3uram Jierde Bo3eiiCTBOBATh Ha pa3yM, KaK M pa3pyliaTh AyIIy.

HemHoro 00 yTuke

Y bora m Co3gareneii Hameii Ilianersl mepapxum Her. B 3m0poBoii cmcreme
CyIIeCTBYIOT JIMIIb B3aMMOOTHONIEHHUSI KOJIer, TOBapuilei, Apy3ei, JIOOMMBIX CyIIeCTB,



OpaTbeB W cecTép, yunTejedl M y4eHHKOB, poauTejed u jaereii.... Iloatomy He caenyer
Ha3biBaTh Co3gateseid 3eMiad M MOAOOHBIX JIMYHOCTEH CBATHIMH AyXaMd WU
AHAJIOTHYHBIMU HMeHaMHM. B MeponpusitTuax, nocBAEHHBIX MM M bory, no/KHO
BBINOJIHATBLCA 00s13aTeJIbHOE YCJIOBHE: BCe NOAOOHBIE JeiCTBHS NPOBOASTCH JHIIbL IO
JKeJIAHUK0 KaKA0ro 4esjoBeka. 3emHas CucremMa B3auM03aBUCHMA, M eé 310poBasi
JKH3HEAeATeIbHOCTh 00ecneYnBaeTcs UL TAPMOHMYHBIMHM OTHOLLIEHUSIMU MeEKAY BCEMHU.
IIpaBuia 3THKM (KaK W BEeKJIMBOCTH) Be3/le A0COTIOTHO OJMHAKOBBI JJIs1 BCeX U SABJISIOTCSA
ecTeCTBEHHOW HOPMOIi U IS JI10/1ei, U JIJIsi OTPOMHBIX CylllecTB, BKiIouYas bora.
B3aumooTHOmIeHUsT  MeXKAY  JHOAbMH  (MCKJIOYHTEIbHO  pPaBHONpPaBHbIE,
crpaBeJJIMBble M 3A0pOBbIe!) He TOKHBI OTJIMYATHCS OT B3aMMOOTHOUIEHWH MekKAy
maioabMu U Co3pareasimu 3emiu (uiu borom). Ta aukocTb, 4TO 30BETCS PeIMTHO3HOM
MOPaJbI0 U AYXOBHOCTHI0, K MOPAJH M K 3THKe, K BOory U K IleHHOCTAM He HMeeT HUKAKOI0
oTHouleHus1. U mpecaoByTHIH MeXaHM3M rpexa M Kapbl BO3HUK M CyIIeCTBYeT B BO33PeHUHU
JIIO/Ieil o BJMSHHUEM OIPOMHBIX 3JI00HBIX AyXOB. B 1eiicTBHTEIbHOCTH HMYero nogo0HOro
HeT HuUrAe. Beé 3T0 pesinrnosnoe Mmpakodecne HCKJIIOYUTETBHO OT J1YX0B-BbIPOIKOB.
MHorue roabl s MOCTOSHHO CTAJKHMBAKCHL € MACCOBBIM HeKeJaHUeM JIIoJei
HCI0JIb30BaTh CBOH JorMyeckuii anmapaTt MpimieHus. I1o3ToMy npuxoauThes NOBTOPATH
NMpPOCThIEe BeIM ¢ TeM, YTO0bI Bbl MOpasMpINLISIIM CaMH M NPHUILIM K 3JIEMEHTAPHBIM
BbiBoiaM. Ilpeikae Bcero 310 oTHocuTca K BepywuuMm. IIpeacraBeTe B yme TO
I'NMT'AHTCKOE koanyecTBa MaTepuaja, KOTOpOoe YILIO Ha co3gaHue BcesieHHOI.
IIpencraBuim? Teneps 0TBeThTE Ha 2 BoNpoca: Kakoro padmepa bor, n moxer 1u OH ObITH
yegoBekom? OueBuaHOo, 4To 3emisi u CouiHue (BMecTe B3siThble) MO cpaBHeHHio ¢ Hum -
necuunka! Ho, B03MOXkHO, MBI TAe-TO BHAUM 3TO CBepxkKojgoccajbHoe CymecTBo?
Be3sycaoBHo, HeT! Kakum ke 00pa3om sAk00bI KeM-TO Ha 3eMile MOJTydaeTcsl U MOJIy4Yaaach
uHpopmanussi ot Hero? IlomoOHble yTBep:KIeHMs IOcJe 3HAKOMCTBa ¢ 3(HpHONH
CTPYKTYpPOii oOKpy:Kaiomero Hac Mupa CTaHOBATCS SIBHOH KJIEBETOH, JOXKBIO M
0oroxyjJncTtBoM. bor He cmoco0eH aBUraThbcsi Bo BceeneHnHoii, He pa3pymasi eé. On
(puzuyeckn He MOKeT HM 00IIATHCA C HAMH, HU NepegaBaTh 4To-1u00. Tak KoMy ciayskar
NpeJCTABUTENN BCEX PEeJIUrHO3HBIX U AYXOBHbIX TeuyeHUH? OTBeT OJHO3HAYHBIH: ABYM
absiBojiaMm! Toabko HE HAJ/IO kpuuarh, OMThCSI B HCTepuke M IJakath! Bame
MHpPOBO33peHHe, KaK M Bepa, MNOABWIMCh MCK/IIYNTEJBLHO M3-32a BO3AelicTBHA,
BepojioMcTBa M oOmaHa. He ciaexyer BuHuTh ceds1 3a To, B 4ém Ber HE BUHOBHBI! A
CMBICJI  BO3JelicTBHA -  MOJy4YeHHEe DJHEPruM  OTPUIATENBHBIX JSMoumMii B
MAKCHUMAJIBHOM koanyecTBe M cOKpbITHe HMcTHHBI. IloaTOMy He maBaiite nyxam-
napasuTaM BO3MOKHOCTH MUTAThCsl BamimMu HeraTUBHBIMHU YYBCTBAMH U Pa3’KUTATh UX!

T'nasa 7

I'y0sT 4es10BeuecTBO He TOJIBKO AyXU-yOUMIbI, HO H NPUBbIYKA
He MCI0JIb30BaTh JIOTHYECKHI annapar MblllIeHus !

OTtcyTcTBHE HAYYHOTO0 MMPOBO33PEeHHsI 00BbSICHSIETCH HE TOJbLKO BO3JeilicTBHEM CO
CTOPOHBI AyX0B-napa3uToB. [IpuunHa emé 1 B CTOHKOM HekeJaHUEM Y4EHBIX AyMaTh, YTO
CBSI3aHO C MX CTpPeMJICHHeM YHTH OT YCWJIMii, KOTOpbIe HAI0 MPHJIaraTh NMpM YMCTBEHHOH
aeareabHocTH. IlpencraBuTenn HayKW NpeANOYHTAIOT He IyMaTb, a HCHOJb30BATH
HIABJIOHHBIE pemennsi, Hapa6oTaHHble UMHU 32 CO3HATeJAbHYIO KU3Hb. IloaTOMy HX
JIOTHYECKHIi annapaTr MbIIIEHUS] He TOJAbKO HApYIIeH BBIPOJAKAMU, HO U, B ONpeAeéHHOM
creneH, arpogupoBaH u3-3a Oes3geiicrBusi. B cBoell yMCTBEHHOH [1esITeJLHOCTH OHU
ONMPAIOTCS, NPeKIe BCero U rJaBHbIM 00pasom, Ha namsaTs, HE IIPUMEHSSA JIOTUKY.
910 crano BCEOBIIEMA INMPUBBIUKOWM! Tak 4To mpeaelbHO NPOCTbie 3aJa4d OHH



pelnTh 3249aCTyI0 He B COCTOSIHMHU. Bripouem, Takoe 1moJioxkeHHe y Beex JIIOei.
Oopatute OCOBOE BHUMaHMe Ha cieayolee MoJ10KeHne!

IIpucyrcTBHe B cBOell roJioBe AyXoB-apa3uToB Bbl oO0Hapyxkurte, ecam Oynere
o4YeHb BHHMaTeJbHbl! OHH AoMorarTcs Bammx oTpumaTeJbHBIX 3MONHH M IJIOXOIO
HACTPOEHHUsl, 4YeM M KUBYT. BBIPOAKH He BCeCWIbHBI, HO CJedyeT BbINOJHATH
onpeneJiéHHbIe YCI0BMA, 4YTO0ObI MM mNpoTuBoAeiicTBoBaTh. Ilepuoauyecku ciaequte 3a
X00M COOCTBEHHBIX MbIcJieil. B MoMeHT ux cMeHbl Bbl 3apukcupyere 4y:koe Bo3aeiicTBHe.
A B TOT MHT, Koraa Bel BHe3anHo 4T0-TO 3a0yaere, NOpa3sMbllLIsiiiTe, KAKMM 00pa3oM 3T0
npousounio. 1 Bckope Bol HauHéTe onrymaTh, Kak 3JJ00HbIe TBAPU AeHCTBYIOT HA NAMSTD,
crnoco0cTBysi 3a0bIBUMBOCTH. X MeToabl BO3/leiicTBHSI HAa pa3yM: Kpaska M MOIMeHa
MbICJIeil, MX 3aMe/JieHHe WU O4YeHb ObICTPOEe CIIOHTAHHOE 4YepeloBaHMe, MOJAOpachbIBaHUe
He HMEIOIIUX BA)KHOCTH MHTEPECHBIX el U 31u3040B Bamero npoumwioro B Bujie KapTHH.
3anomMHuTe TrJ1aBHOe, 4TO HayuuT Bac pa3zo0parbcsi ¢ NpUCYTCTBHEM JyXOB-yOuiin
BBICTPO: Bamu mbiciau, Bkiaw4das oopassl, HEJEHAIIPABJIEHHO CO3JAKOTCS nau
MN3BJIIEKAIOTCS u3 namstu Bamu, a ux - IPUXOIST, IMMOSABJISIFOTCS no-BopoBcKH,
HEOKUJAaHHO, naxke He3ameTHo u IIOJMEHSIOT COBOﬁ, YBOASI B HYKHOM JJIsl
OrPOMHBIX NMAPA3UTOB HANpaBieHHH. Bbl Bo3Bpamaerech Kk Bammm MbIcasaM, a ayxu-
BBIPOJKH HMX CHOBa NOAMeHsIIOT cBouMM. KoHTposupyiiTe TeueHue MbIcjeil, 1 BCKOpe
npouecc ux 3aMeHbl 171 Bac craner oueBUaAHBIM!

B ToT MOMeHT, Koraa Bbl HaxoguTech B THEBHOM, Pa3ApakKNUTEJbLHOM, CJIe3THBOM
WIH B NMOJ00HOM HACTPOCHHMH, OHH CTPEMATCS €ro YCWJIHMTb, NPOMJIMTH WU IEepPeHecTH Ha
oKpyxawmux Jiogeil. B Takume mnepuoabrl Bbl Takike Moxkere 3aUKCHpPOBATH HX
Bo3jaeiictBue, ecau Oyanere KOHTPOJIMPOBATD cB0é 3>MonuHOHAIBLHOE COCTOSIHUE.
Hayuurtecs YIIPABJIATD co0cTBeHHbIM pa3ymoMm, codoii! HeBuaumble BBIPOAKH B
BBICIICH CTENEHH YMHBI, PaCY€TINBBI, JIMIEMEPHBI, H3BOPOTJ/IMBBI, NOMJIbI, 0€3:KaJ0CTHBI 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 ¢ HYKHOTO (0CO0EHHO ¢ Ba:KHOTro!) Ay Hero HampasJieHusi! Caenure, Kak UMM
OyneT M3MEHAITHCHA, MePeBOAUTHCH B JPyroe pycjao, TacCUThCS W 3aMeJISThbCS TedeHHe
Bamux mbicieil. 1 Bckope Bl HayuuTech onpene/siTe NPUCYTCTBUE 3J100HBIX IAPA3UTOB.
BbI npocTo He 3HAJM 00 UX CYyLIECTBOBAHUM, I03TOMY M He 3ayMbIBAJIUCH 00 ITOM.

Ecaum Bbl fpouMTtanm 10 JaHHOW CTPOKH, TO AOJUKHBI NMOYYBCTBOBAThH Ha cede
BO3/IeiicTBHE AYXOB-BBIPOAKOB. OHO MPOSIBMIIOCH B MOABJICHUN Y Bac HexkesJlaHMA YUTaATh
MOHU paloThI, a TaK¥ke B HaBA3bIBaeMOM Bam cTpeMiIeHHH NPOCMOTPETh UX MOBEPXHOCTHO
WIH OTJIOKMTH YTEHHMe Ha mocjaeayromee. Mpl MMeeM THINHMYHBIA IPUMeEpP He3aMETHOCTH
BO3/IeliCTBHSI OFPOMHBIX NAapa3uToOB, XoTA Bbl mosaraere, 4To NMOAOOHBIE IPOSABJICHUS
sapiasiiores  Bammumun. U ray0oko 3a0ayxnaerecs! Jlymaro, Bam moka He yaajgoch
3a¢ukcupoBaTh (pakT MaHUNYJAMpPoOBaHUA BammMu MbICJsIMU, YYBCTBAMHU M MOCTYNKAMHU -
H3-32 OTCYTCTBHUS ONBITA H CKENTHYECKOr0 OTHOIIEHHUA K MPOYUTAHHOMY.

JJist Jry4iero noHMMAaHUS CUTYallMH M KOTPOJIS 32 c000i mocJie 3HAKOMCTBA €0 2-ii
yacThl0 00s13aTebHO mpouture u 3-10: "Kak ¢anbcupuuupyrorcs npeacraBiieHHs 0
peajabHocTH'.

Kak u korma Hayajiach CKpbITasi 0T HAC MUPOBasi BOiiHA

XOpOHIO N3BECTHO, YTO HEKOTOPbI€ BH/IbI HACEKOMbLIX, KHBYIIHE 00JILIIMMH
KOJTOHUSAMHU, BEAYyT ce0s1 BO MHOIHMX ciyuyassx, Kak eIMHbII Opranmsm. U ouHm He



Mupoa0OuBEI. loctaTouHo Ha3BaTeh M4éa M MypaBbéB. UMm ympasiisier, cKopee Bcero,
0HA 0c00b - 00JbIIOH HEBHMIAMMBIH (TOHKOMAaTepPHAJIBHBIN) AyX-Yeaa U AyX-MypaBeii.
Takoe cymiecTBo MNOsIBJAsieTc B pe3yJibTaTe MOJOKMTEIbHON WHTepepeHINH, KOrAa
00JIbIIOE KOJHYEeCTBO MYPaBbEéB, MUEJ M JPYrHX NMOAOOHBIX CYIIECTB HAXOAATCH OYeHb
0JIM3KO IpPYr OT Apyra B 3J100HOM WJIM B CXO0:KeM COCTOSIHUM. PaHO WM mo3gHo, HO B
pe3yJbTaTe CHHXPOHM3allUM BOJH HMX OTPHIATENbHBIX YYBCTB B OJMH M3 MOMEHTOB
OJHOBPEMEHHOI0 TMpOsiBJeHUA (TOil ’ke 37100bI) MTHOBEHHO BO3HMKAaeT HeBMIMMBIN ayX.
JApyrumu ciaoBamMu, BCE NPOUCXOAUT NPHU 00JbIION aMIJIMTY/AE BOJIH 3100b1 WM NIOA00OHOT 0
YyBCTBAa M IIPH MAaccOBOM TeCHOM KoHTakTe. Ilnore y ayxa cocTOMT M3 BOJIH
OTPULATENbHBIX YYBCTB, a CyHIHOCTHL (ero "SI') - M3 37100HOr0 pa3ymMHOro Hayajaa Bcex
CONPHUKOCHYBIIUXCS APYT ¢ Apyrom ocobeii. [loqruépkuBaro: ero pasyMm B MOMEHT CO3JaHUS
HE 0XBATBIBAeT BeCh YMCTBECHHBIH LEHTP AYIIM HACEKOMOIO, »KHBOTHOI0 MJIM YeJI0BEKa, a
TOJBKO YacTH, B KOTOPBIX MOABHJIUCH OTpHIATelbHbIe BOJHbI. C MOMeHTa NOSIBJIECHHUA
TaKoe CylIecTBO y’Ke HAXOJUTCH B roJI0Bax ero cozgareneil. B nanbHeiimem oHo 0epéT mox
KOHTPOJIb BCeX MNpeAcTaBUTeJell KOJOHHMHM. 3aMedy, 4YTO BOJHBI YYyBCTB, BKJIIOYas
oTpULaTeJbHbIe, 0YeHb MAJIbl, KAK M BOJHBI padyma (ayuu). IloaTomy J100bie Ay (B TOM
yHcje TOHKOMATepHaJbHble 3J100HbIe cyliecTBa - s Ha3bIBal® HX AyXaMH) /UIs1 Hac
HEBHJIUMBI, HE3AaBHCHMO OT UX Pa3MepoB.

ToyHo Tak mNOABJIASIETCA M 3JIO0HBIH TOHKOMATEPHAJBbHBIH MOHCTP M3
COCJUHMBIIUXCA BOJH OTPULATEJBHBIX YYBCTB Pa3yMHBIX CYHIeCTB (CKasKkeM,
4yes10BeK000e3bsiH). BeposiTHO, epBoe 4uyn0BHIIE, YOUBaIOLIee JII0/ell ceiiuac, BOBHUKJIO B
APEBHOCTH B OJHOM M3 CpPaKeHHH, IJe INPOM30LLIA MACCOBasi PYKONAIIHAA CXBAaTKa
ye10BeKk000e3bsH. IlosiBjIeHHe AyXa HUKTO U He 3aMeTuJ. OH IPOJ0/IKAT He3aMeTHO PACTH
U €O BpeMeHeM cTaJl BceoOuieii mpodsemoii. bosee moapo6Ho o HEM M NMOABJIEHUHM BTOPOIO
yyaosuia Bel npourére BO 2-if yacTu.

B cTpykType, B KOTOPOii MBI BCe CyLleCTBYeM, T.e. B 3(pupHoii BcesieHHOM, co3aaHue
TOHKOMATEPHAJIBHBIX MOHCTPOB HeHM30€KHO HA BCeX CTAIUAX JBOJIONHMHM Ayl NMPH WX
TecHOM KoHTakTe, ecid onn OJHOBPEMEHHO u OYEHb BJIM3KO HnaxoasaTcs B
37100HOM, CJ1€3JMBOM, HCITYTAHHOM HJIM B MOJ00HOM COCTOSSHUM. JTO MPOMCXOIMT B CTasiX
JKUBOTHBIX M NTHL, KOCAKAX PbI0 M KOJOHUSX HaceKoMbIX. [lazke B 4YejloBe4eCKOM
OpraHu3Me BO3HHKAeT HEYTO IOXOsKee: paKkoBasi onmyxouab. OHa MOsIBJIsIeTCS B pe3yJibTare
HHTep(epeHINH, KAaK NPUMUTHUBHBIA OPraHM3M-NAPAa3UT, NOCKOJBbKY 3aKOHbI (HM3MKH
OIHM AJs BceX W [JeHCTBYIOT mnoBceMecTHO. CrnocoOCTBYyeT CO3JaHWI0 BCero Cyluero,
BKJIIOYas1 37100HBIX AYX0B, M CBOMCTBO 3(PUPHOIl CTPYKTYPHI - CHHXPOHHM3AIUsl.

HNudopmanusi 0T HALIMX NPEIKOB

HN30aBuTBC OT AYXOB-yOWIill MOJKHO MCKJIIOYUTENIbHO 00IIeYeT0BeYecKIMH
YCUJIHSIMH, O3TOMY CHPABMTHCA ¢ HUMH HAIIUM NpeakaM He yaanochk. Ho oHn meITanmcn
nepeaaTb NOTOMKAM OecCLieHHbIe 3HAHUSI B HaJexkKIe, YTO OHU IIOMOIYT OCBOOOKICHHIO OT
ABYX YYIOBHII. A Te MHOTHMe CTOJIETHSI CTAPAJTUCh YHHUYTOKMTH JIIOOble YIOMHUHAHUSA O
cebe. B pesyabTare 10 Hac 3HAHMA AOUUIM B TaKOM BHJE, YTO BBIIVISIAAT BBIMBICJIOM,
(anTazmeii. OnHAKO B HUX COJAEPKUTCH W NpaBAa, M3JI0KeHHasi HHOrAa OyKBaJbHO, HO
3a4aCcTyI0 HHOCKA3aTeJbHO.

Y BcfiKOro Hapoaa, MMeOIIero JpeBHHEe KOPHHM, HEMAJIO TaKHUX JiereHa, Mugos,
npeganvid... BecnmomHute ux u Bbl moiiMére, kKak B JeHCTBHUTEJbHOCTH IPOUCXOIMIH
coObITHsI. Kaxablil, KTO X0Th HEMHOI'0 3HAKOM C HCTOPHEH, 3HACT 0 MHOXKECTBE JaJIeKO He
MHPOJIOOMBBIX TMepeMellleHUId TUIeMEéH M HApPOAOB, O JKECTOKHX HCTPedJeHusX
CTOPOHHUKOB [PEBHHMX PpeJuruii, 00 YHHYTOKeHHAX OHMOJMOTEK M MAHYCKPHIITOB...
ITo3aTtomy ucropusi 3emHoii Cucremsl JIOJsIM COBCEM He M3BECTHA.



CumBosundeckuii o0pa3 BbIpoAkoB - Cdunkce (CymecTtBo ¢ JHIOM YeJl0BeKa H
TYJIOBUILIEM JIbBa, T.e. OTPOMHBIH pPa3yMHBbIii KpoBO:KaaAHbIiH 3Bepb). Takum crnocodom
HAIIU MPeJKH NBITAJUCH J0HECTH 10 Hac McTUHY. Ilo HAyYHBIM JaHHBIM, 3TOT KaMeHHBbIH
HCIIOJIMH CO3/1aH TOpa3fo paHblle, 4YeM IOCTPOCHHBIE MO/ BJIAMSHAEM Yy10BHII MHPAMH/IbI.
IMocnenHue cBoumMM pa3MepamMM CKpbLIM cylIHOCTh CduHKca U 3HAYMTENbHO NMOHM3HMIU
uHTepec k Hemy. Ilox Bo3aelicTBueM B 1peBHeM Erunre 0b1JIM €CO3JaHbI M PEJTUTHH € LEJIbIO
3aCJOHUTh HMH CHMBOJI KOJOCCAJIBHOIO AYXa-BBIPOAKA, CKPBITH CMBICI KaMEHHOIO
ucnoauHa. Becnomuure, KakumMu ObliIM GUIYPHI IpeBHeeruneTcKux 00ros - MMEHHO H3-3a
Codunkca. B nerenge o ero 3arajake coaep:KUTC CMBICJ NpouHeaypbl U30aBJIeHUs1 OT ABYX
ayxoB—youiin. CGuHKC mocjie pa3rajiku ero TaifHbl OPOCHUTCSI BHH3 CO CMeXOM M NMOru0HeT.
A peaJbHO HY’KHA BCeMHPHasl NMpoLeAypa, KOraa Bce JIOAU OJHOBPeMeHHO mocMmerorces. U
BBIPOJAKH HCYE3HYT.

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 o0bsACHAETCH, B HEMAJIOH CTelMeHH, KyJbTOM YyJabIOKH. OHAa MO3BOJNJIA 0CIAOUTH
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
Kk cMepTH. Ilo cBoeMy OmbITY CKaxy, 4YTO NpH 00JIe3HEHHBIX MOKAJIBIBAHUAX B cepaue, MpH
TPYAHOCTH pelIeHHsl JOrHYecKoil 3axauyM WM MpoljeMbl JYYIIHM CPeJICTBOM SIBJISIETCS
cmex. IlogpooHo 0 BecemupHoii ocBoOoauTeIbHOM poueaype Bol npourére Bo 2-ii yacTm.

O0nanas neiicTBUTEIbHO HAYYHbIM MHPOBO33PEHHEM, NOHATH U O0bICHHUTHL BCe
BeJIMKHe 3araJku U HeoObsicHUMBbIe (akThl pocTo. Iloatomy s1 mpensararo Bam pasrapars
CKPBITYIO OT Hac TaiiHy PeHeccanca (3moxu Bo3poskaenust). OT4yero crajio BO3MOXKHO TaKoe
(nas1 MHOTMX JIofeil 3aragounoe) siBieHue? Iloyemy nyXu-BBIPDOAKM, He ’Kejasi TOTO, B
OTPOMHOIi cTeneHU cMOCOOCTBOBAJIN NosiBJIeHNI0 PeHeccanca? Mosi nmepBasi mojacCKa3Ka: ux
BBIHYAWJIN TNpogeccHoHAIbl ABYX Pa3HBIX BHI0B YeJIOBEYeCKOH NeATeJbHOCTH OJHOIO
HanpaBjeHusi. W Bropasi moackaska: [JIsi pelICHMs CBOMX MpodjeM YyJOBHINA
HCI0JIb30BAJIM TOT Ke cnocod, 4To u B ciaydae co Cpuakcom. MHOKeCTBO CTATUCTHYECKUX
HEBEPOSITHOCTEH TOro BpeMeHH OYKBAJbHO TOBOPUT 00 WMCKYCCTBEHHOM IOSIBJEHHU
Peneccanca, T.e. 0 ero co3gaHMUM OIPOMHBLIMHM 4yJOoBHIIAMH. B orpoMHoii crenenu
BBIHYKACHHBIMH IIPOAYKTAMH 1yXOB-yOMiill AIBJIAIOTCA MHOTHE NMOABHBIINECH TOI1A TeHUH.
Cpenu uux Jleonapno, Pajgarab, Mukenanmxeno.. OHun OyKBaJIbHO CTOST TOJINOH Ha
TJie4yax OlHOr0 M3 BeJIUKHUX reHneB vegoBedecTBa. KTo oH?

HmeHHO cTaTHCTHYeCKHE HEBEPOSITHOCTH - OCHOBA IOHMMAHMSA CYTH COOBITHIi.
Korna Bbl onmpaeTrech Ha peajbHOCTb, MCHOJIb3yeTe JIOTHKY, CTATHCTUKY U TeOpPHUIO
BEPOSITHOCTell BMecTe, MHOTHe MNpo0JjeMbl pemalTcs Jerko W ObicTpo, a Bamy
apryMeHTAIMI0 ONPOBEPrHYTh HeBO3MOXKHO. C OroBopkoii: HO HaA0 YYHUTBIBATh
BO3/eiicTBHE 1YX0B-IAapa3uToB. U BCEé 3aBUCHUT OT CHJIBLI pa3yMa KOHKPETHOI0 YeJl0BeKa, 0T
€ro NPHUBBIYHOIO0 TNHMTAHHUS, OT HACTPOEHMA U OT psaAaa Apyrux ¢akropos. Iloatomy
00bSICHUTB JIa:Ke caMoe MPOCToe He Bceraa yaaércsi, 0cO0eHHO, ecid OHO NMPOTHBOPEYUT
HHTEpecaM OrPpOMHBIX YyA0BHIN. OHHM Ke 3HAIOT BCE MBICJIH ONMACHBIX JJISl HUX JHYHOCTEH
U 3apaHee TOTOBAT TaK Ha3bIBaeMble HeyJadHble CTeYeHHs OOCTOATEJbCTB, YTOOBI
NpeAOTBPATUTH HeKeJIaTeJbHbIe 1JIs1 cedsl coObITHS.

OTBeTHI Ha BONPOCHI U3 2-1 IIaBbI
Kem u ¢ Kkakoii HeJbl0 HCHOJIB30BATOCH B [IPEBHOCTH OpYKHE MAaCCOBOIO

nopaxkennsi? Iloyemy Tak TIIATEJbHO YHWYTOKEHbI CJIelbl APeBHUX IUBHIN3ANMI?
Cuuralo, 4yTo Bam y:ke sicHO, 0T4ero Ha NMOCTaBJICHHbIE BONPOCHI 0TBeTOB HeT. be3yciioBHo,



rJIaBHasi MPUYHHA - HAJUYHe JBYX JYXOB-BBIPOJIKOB, UX BO3[elCTBHE Ha CO3HAHHE BceX
mioneil. Ho ecThb elé oqHo BaxkHOE 00CTOSITEIHCTBO, KOTOPOE He AAET MpeICTABUTENAM TaK
Ha3bIBa€MOIl HAYKM CTaTh HAcTOAIUMH y4éHbiMU. Peub uaér o IIOJIHOM HenoHMMaHMU
HMH TEOPHH BEPOATHOCTEM.

B Te paBHue BpemerHa Obio HEBO3MOXKHO nposectu Bceemupnyo
0CBOOOIMTEIBHYIO MpoUeayPy U M30aBUTHCA OT AYyXOB-BbIPOAKOB. IIpuyunbI: Haau4ue B
OTPOMHOM KOJIMYeCTBe YeJI0BeK000e3bsIH, APYTUX O00IbIINX CYLIEeCTB M X Pa3leJéHHOCTD,
T.e. OTCYTCTBHE €AUHOT0 MH(OPMALMOHHOIO NPOCTPAHCTBA M HECHOCOOHOCTH 0O0JIbLIOIO
KOJIMYeCTBa MOJyPa3yMHBIX H JMKHX MAcCC OHATH APYT Apyra.

Jaist OecnipensiTCTBEHHOI0 NMPOBeAeHUS] PeNHKAPHALIMY WJIH YX0/Ja BeYHOH JylIoil B
riayonb 3emMin HacesleHHe HeKOTOPBIX EE palioHOB Torna 3akio4asno ¢ JyXaMH-BbIPOAKAMH
JI0TOBOP (3aBeT). B cooTBeTCTBUE C HUM, NMPeEAATEIN YEJ0BEYECKOr0 POJAa YHHUTOXKAJIM BCe
pa3BUThIe NUBWIM3ALUMM TOr0 BpeMEHHM, NPHUMEHSs OpY:KHe MacCOBOr0 TMOPaKeHMs,
BKJIIOYas siiepHOe. Bo Bpemsl 60eBBIX IeiiCTBUI W B NEePHOABI 32a4NCTKH TEPPUTOPHI TyXH-
NMApasuThl J0r0oBOp BBINOJHAIHA. Ho mociae 3aBepmieHusi BOMHBI OHM PACHPABHINCH C
HEHYKHBIMHM [IJIsl HUX CBUAETeIMM CX0KMMH MeToaamu. W Bcé mociaenyiomee BpeMsi OHU
CTPEMUJINCh YHHUYTOKUTH JI00bIe CBeJleHHs 0 TAKUX HUBUJIM3ANUAX, 00 MX TEXHOJOTUAX U
o cede. Kak Bbl noHuMaeTe, K pa3BUTHIO HAYKM U TEXHUKH Y JIIOAeil 1yXU-BbIPOJAKH, MATKO
rOBOps, He CTpeMsTCs!

A BOT K pacnpocTpaHeHHIO TAKHUX B3OPHBIX Teopwi, kak AokTpuna Y. /[apBuna,
npuiaarawt npocro FTMAHTCKUE ycniaus. U noouBarores ycnexos. X Morio He ObITh.
Ho nuist aT0oro Tpedyercsi onupaTbCcs HA pealbHOCTh U JOTHKY, a TaK:Ke MOHUMATh TEOPHI0
BePOSITHOCTEll, KOTOPas siBJIsieTcs1 0053aTeJIbHOM YaCThI0 HAYYHOI'0 MeTOAa NO3HAHMSA.

3ameuy, uTo B 00sacTH panbcuPpuKanuM PeaJbHOCTH B MUPOBO33pPeHUH J0Ael 00a
AyXa-BbIPOAKA SABJIAITCA OodpmMMM yMmedabnamMu. OHH He TOJBKO BO3/IECTBYIOT Ha
yeJjioBeYecKoe CO3HaAHHe, HO M CNOCOOCTBYIOT NMOMJIOTY B HeKOTOpbIX ombiTax. UM He
cocTaBJisieT 0c000r0 TpyAa MocjaaTh HeGOJbIIoe KOJINYECTBO 3JIeKTPOHOB B TO MeCTO, I/e
yY4éHble OXKHMIAIT TMOJy4YeHHsI ''MOJIOKHUTENBbHOrO0" pe3yJabTaTa. JTO KacaeTcsi Kak
(uznyecKkux 3KCNEPUMEHTOB, Tak U Ouosornyeckux. Iloaromy nonodHbie "pe3yabrarsl"
NPOBeAEHHBIX ''HAy4yHBIX" HcCCIe0BAHUH He MOIYT CJIAYXKUTh JA0Ka3aTebCTBAMM,
NMOCKOJBbKY OHH anbcupunuposansl. Ho He J10AbMH, KOTOpbIE JaKe He MOA03PEBAIOT, YTO
SIBJISIIOTCS HEBOJIbLHBIMH COYYaCTHHKAMM IOJJIOTa.

I'maBa 8
Mpgl He onquu Bo Beesrennoii!

B naHHoii IJaBe st NPUBOXKY NpUMepbl, NokasbiBaomue JETKOCTD pemenuii Tak
Ha3biBaeMbIX TaiiH. U B odepegHoil pa3 mpouly Ha4YMHATH AYMaTh, MCIOJb30BaTh CBOM
JIOTHYECKHH annapaT MbIILICHHSA.

CoJHeyHbIE MATHA - He TaliHAa!

HeB03M0:XkHOCTH 00BSICHHTD Aaie caMoe NMPOCToe CBSI3aHO € OTCYTCTBHEM Y JIrodei
HAYYHOT'0 MHPOBO33peHHsl. B TMOSIBJeHHM COJTHEYHBIX MSTEH HUYEro 3arajioyHoOro HeT.
CylmecTBOBaHHEe CBEPXBBICOKHX TeMIepaTyp M KoJioccaiabHoOro aapieHuss B CouaHue, B
3emae W B JAPYrHX KOCMHMYECKHMX TeJaX HEBO3MOKHO - 3(HupHasi HUTb He MOKeT
pacTaruBaThbes 10 0eckoHeuHocTH. M MHOTHe (haKThI Tak:ke OMpPoOBepPrawT 3T0 "HayuHoe"
3a0ay:xkaeHue. Ho onsitb MBI MMeeM TOT ciay4ai, Korga mMateMaTudeckoe 00OCHOBaHHMe
cyuTaercs 0oj1ee J0Ka3yeMbIM, YeM CaMa PeajibHOCTb U NPOBEIEHHbIE ONbITHI.



Buyrtpn ConHna, 1o YTBep:KAeHHIO Y4YEHBIX, JaBJIeHHe [JOCTHraeT COTHH
MHJJIMAPAOB aTMocdep, a TeMIiepaTypa J0X0auT 10 15 MuuInoHoB rpagycos. Ho usBecTHo,
YTO COJTHEYHbIE MATHA ABJAIOTCA OTPOMHBIMHU Yriay0jaenuamMu. Ux TeMnepaTtypa B HUKHeH
yacTH Ha 1-2 THICSIYM I'PAlycOB MEHbIIe, YeM HA BEPXHUX, OBEPXHOCTHBIX CJOSX HAIIEro
Ceernia. Iloyemy? Beap Bcé 10/KHO ObITH HA000POT - YyeM OJIMKe K LIEHTPY, TeM BbllIe
Temnepatypa. U 31ech Haba01aeMas KapTHHA HAYHMCTO ONMPOBepPraeT Te NMpeACTaBJIEHHS,
YTO CYIIeCTBYIOT Y (PM3UKOB W acTPOHOMOB. Kak mNosIBIAIOTCH cOJIHeUHble MSATHA, T.e.
yriayoaenuss? Jla oHM - TrUraHTCKHe BOPOHKH, KOTOpble 00pa3ylTcs OT BpalleHUs
BHyTpeHHero sapa CouHua, 4yro ocywmectBiasiercs Ero Co3zparensmu. Mbl BUAUM
npouecchbl, KOTOpbIe AaBHO N3y4YeHbl Ha 3emiie! Hao 1uib coBceM HEMHOI0 MOAYMATH!

Cunasbl nputskennss CoJiHIe B CTOPOHY FAJIaKTHYeCKOr0 IEHTPa, BOKPYT KOTOPOro
OHo Bpamaercs ¢ NepruoaoM 0Ko0J10 250 MUIJIMOHOB JIeT, MOYTH OTCYTCTBYIOT. OIHAKO Ha
Coaneunsiii Illap B Manoii cTeneHy, HO MOCTOAHHO AEHCTBYIOT CHJIbI NPUTSKEHUS U3-32
ppamaomuxcsts Bokpyr Hero Ilmanmer. Kpome Toro, o0bém Hamero CpeTmia O4YeHb
HEe3HAYHNTEJBHO, HO MOCTOSTHHO MeHsieTcsA. U 0e3 HenmpepbIBHOM KOPPEeKTHPOBKH ABHKEHUS
Co3nareasimu OHO He cMOIJI0 OBbI ABUTaThCSl MO OAHOI M Toii :ke opOuTe. IloaTomy B Hém
HCIOJIb3YIOTCA MeXaHU3Mbl, AaHAJTOTMYHbIE 3¢eMHBIM, 0 KOTOPbIX Bl mpouTéTe HMKe.

N Boponku Ha Cosnnune, 1 Ero MardHutHoe moje ciay:KaT J0Ka3aTeJbCTBAMM
HAJIM4YHMS BHYTPEHHero siapa M ero Bpamenus. byas BHyTpu Hamero Ceermia orpoMHoe
JdaBJieHHEe U KOJIOCCAJbHASA TeMIepaTypa, Mbl BHJeJH Obl He BOPOHKH, 2 HCKJIIOYHUTEILHO
ruranrckue (Qakeanl. OOblyHasi BopoHka Ha CoJyHHe uMeeT TayOMHy 4-5 ThIcHY
KHJIoMeTpoB. B e€é HmkHell yacTu Temmeparypa Ha 1-2 ThIcSYM IpagycoB MeHbIIe, YeM
BBepXy, B MNOBepXHOCTHbIX cjaosaAXx I[lnanernl. U uyeM ruy0ske BOPOHKA, TeM MeHbIUe
TeMIlepaTypa B e€ HHKHeH 4acTH, T.e. Bceraa Ha0M0AaeTcsl TOJbKO 0JHA 3aKOHOMEPHOCTh:
no mepe mnpudamkenns K mHeHTpy CoJiHoa Temmeparypa CHH:KaeTcsl. A y4éHble
nocpeacTsoM ¢GopMyJ M pacyéToB B JaHHOM cjydae yTBep:KIalOT o0paTHoe W, MO CYTH,
roBOpPAT: 4YeM OJMie K HCTOYHHMKY X0J104a, TeM Temjeidl. B mMupe HeT HuU4ero, 4ro
NMOATBEPKIAT0 OBl HAJIM4YHe OIPOMHBIX TeMIepaTyp H KOJOCCATbHOIO JAaBJICHHSA.
HaoOopot, Bce ¢akThl 3TO TOJbKO onpoBepraiwt. U cHoBa HalJI0JaeTcssi MaccoBoe M
CJMIIIKOM O0YeBHIHOEe HapyIleHHe padoThI YeJ0Be4YeCKOoro payma.

O HekoTopsbIx TaitHax 3emun, JIynsl u CosiHeuHO# CHcTEeMBbI

Ha 3emurro u JIyHy cosiHeuHbIe JIy4YM BCerja nonajaaiT ¢ oaHoii croponbl. IloaTomy
3emuoii Ilap u Ero cnytHuna, kak u cocenun UX, BcjeacTBue HArpeBaHHUA COJIHEYHOM
CTOPOHBI U §0Jiee CUIBHOI0 HATSI>KEHUS] BHEIIHEr0 3(pMPHOT0 MPOCTPAHCTBA 3/1€Ch T0JKHbBI
ObLIM A0CTAaTO4YHO ObIcTPO YnacTh Ha CouHue. IIpu Tex B3risaax, 4To CymecTBYIOT ceidyac,
3TO He C€TO0Jb O4YeBMAHO. Ho nmpu NmOHMMAHMH HCTHHHOIO crpoeHusi BceneHHoil Takoe
MO0JIOKEeHHEe CTAHOBUTCS COBEPIIEHHO AAICHbIM. Kakue ke MeXaHU3Mbl UCNOJB3YIOT TBOpUBI
3emuoro Illapa m JlyHsl A KOppeKTHPOBKH ABMxkeHHsi? OnuH w3 HHX - Aapo. OHo y
3emMJin, KaK M3BECTHO, COCTOMT U3 BYX f/iep: BHYTPEeHHEro TBEPAOro M BHEUIHEr0 KMKOr0.
TeneBasi cropona 3emHoro Illapa mporpeBaercsi AApPOM Jy4lle, YeM NMPOTHBOIOJIOKHAS,
COJIHeYHAasi. JTO JOCTUraeTrcsi CMelleHHeM sIpa OTHOCUTEJIbLHO OCH BpalleHHs 3eMJIH.
Kpome ToOro, paimenue TBEpaoro sijapa orjauuaercsi or Bpaumenuss 3emHoro IIlapa
(Y4éHBIMH YCTAHOBJIEHO). YKa3aHHbIe fIBJE€HHS NPOSABJISIOTCS TeM, YTO MATrHHUTHBIE
MOJIIOCA HEe COBHNAAAIOT C KKHBIM M CeBEPHBIM MoJilocamMu. 3eMisi pacTér, Kak M siApo —
nokazaHHbie (Qaxrtbl. IlodTOoMy B Heasix KoppekTUpoBKH ABM:KeHusi IlnaHersl sigpo
cmemaercst E€ Cosparensimu. CoOOTBETCTBEHHO NepeMelIalTCsi MATHUTHBIE IOJII0CA, YTO
TaKKe U3BeCTHO. J[ymMalo, He COCTABUT 0OJBIIOr0 TPyAa JAOrafaTrbecs, KAKOBa reoMeTpHus
CMellleHHsl S/IPAa U MATHUTHBIX MOJIOCOB 3eMJH - B a0COJIOTHO TOYHOM COOTBETCTBHHU C



nojo:xxennsasvMu Cosnna u JIyHsl.

B onpeaenénHoii cTemeHH [0Ka3aTeJIbCTBOM OTCYTCTBHUSL  CBEPXBBICOKHUX
TemnepaTyp BHYTpHM 3eMuu ciayxuT Haauyue B Heii TBépaoro saapa. Ero temmeparypa,
cyAs 0 BCceMy, MeHbIIe, YeM B KMJIKOM (BHeIIHeM 1Jis Hero) sinpe. Ilociennee, BeposiTHo,
HMeeT OJUHAKOBYI0 TeMIIepaTypy HNPAaKTHYeCKH Be3Je W NpeAcTaBJsieT co00il 00/1acTh
HeBecoMocTH. Takum J€rkum cmocodboM M o0ecneyuBaeTcs CcMelleHHe IJIABAIOIIEro
TBEPAOrO sAApa, He NMPUBA3AHHOTO K HeHTPY 3emun. Hesozmoxkna INTOCTOSHHASA (!)
koppexkTHpoka ABCOJIIOTHO TOYHOI'O u BE3OITACHOI'O aBukenust Ilianer 0e3
Pazyma! JTy KoppekTHpOBKY MbI Hal/ionaeM Yy:ke Tbicsadenaerust! Yépr Bo3bmu,
3agyMmaiiTech, HAKOHeI!

Cyas nmo cnadboMy MarHMTHOMY MOJI0, y JIyHBI KuAKOe siApo HeGoabIIOe. 3HAYUT,
KoppexkTupoBka aBmxkeHus Jlynol E€ TBopumamu ocymecTBjsieTcss AByMsi crmocodamu. B
NMepBOM - MCHOJIL3YeTCSl YAaCTMYHO MeXaHM3M, NoA00HbIH 3emHoMy. Bo BTOpoM -
NpUMeHsieTCsl IPUHIMI MAaATHUKA: TPH MO0JIETe B OTHOM HANPABJICHUH CHJIbI NPUTSKEHUS
co cTopoHbl CoHIA W 3eMJIM YMEHBINAKTCS, P M0JIETe B APYTYI0 CTOPOHY NMPOUCXOANT
TOYHO PACCYMTAHHAS KOMIIEHCAIUS.

3emus ABuraercs Bokpyr CosHua 6e3 Kakux-JAu00 u3MeHeHUi B CKOPOCTH U opOuTe
OrPOMHO€ KOJUYECTBO JIeT, COBeplIasi KaMAblii TOAMYHBbIA 00JET ¢ Nopa3uTelbHOMH
TOYHOCTHI0. HoO M3-3a NOCTOSAHHBIX H3MeHeHMii pa3MepoB Hameidl IliaHersl W cui
NPUTSKEHUs MO0T00H0e MPOCcTO HeBO3MOKHO! Ji1s1 TOro, 4To0bl He ynacTh Ha CoJiHIEe U He
BblIeTeTh N3 ConHeuHoii Cucrembl, 3emuoi Ilap noakeH UMeTh CKOPOCTL HA OpPOMTE B
MaJIOM [AUana3oHe OT 3 KHJIOMETPOB B CeKYHAy A0 42 kuioMmeTpoB B cekyHay. Ho
asuraercss OH mo opouTe ¢ ONTUMAJBHON CKOPOCTBHIO - 0K0J10 30 KHJIOMETPOB B CEKYHIY,
T.e. IMeeT COJIUAHBIN 3anmac Mpo4HOocTH. U BCé orpomMHOe KOJIMYeCTBO KOCMHYECKHX TeJ B
CoJytHeYHOH cHCTeMe TaKke JBHTaeTCsl He TOJbKO B Y3KOM IHANA30He CKOPOCTeil, 2 HNMEHHO
¢ ONTUMAJbLHOH ckopocThio. OHAa rapaHTHpyeT OT CTOJKHOBEHHH € aHAJOTMYHBLIMH
oobexkTamMu, oT magenuss Ha Coanne u oT BbLIeTa u3 CoaHeuHoii Cucrembl. Bce
KOCMHYeCKHEe TeJa PacTyT, NMOCTOSHHO MEHSIIOTCS CHJIbl NPUTSKEHHs, a CKOPOCTH H
OpONTHI MX OCTAKTCSH COBEPILICHHO HEU3MEHHBIMH, T.e. COXpaHsieTcsl OJarompusiTHeiilee
NMoJI0KeHHe. JTO BO3MOKHO MCKJIIOYUTEJBHO TNPH TOCTOSHHOW KOPPEeKTHPOBKE WX
asmkennss PA3YMOM!

H3-3a manpix pa3MepoB BOJH AYIIM W MbICIEH Bce CyIIecTBa, HaxoAsluecss B
KOCMHYECKHUX TeslaX, BO3MOKHOCTH NOMOYb HaM He uMeroT. Ho umu ObLIM cO31aHBI B
Coaneuynoli CucremMe HeBepOSiITHbIE CTPAHHOCTH, KOTOpPBIEe JOJKHBI HABeCTH JIoAeil Ha
MBICJIb 0 PA3yMHOM JABHKEHHH KOCMHYecKUX 00bekToB. Heckoabko Takux "crpanHocreii'
Jierko HaOJoaawTcs y JIyHbl, UTO BIOJIHE 3aKOHOMEPHO, MOCKOJILKY OHa - Ouukaiimas
3eMHas coceqka. IlepBasi cTpaHHOCTH - a0COJIOTHO TOYHOe coBnajgeHue y Heé mepuonos
BpallleHUus] BOKPYI COOCTBEHHOH ocH W BOKPYr 3emuin. Bropasi cTpaHHOCTBL - HIeaJbHOe
COBMellleHHe BHAMMBIX JI0AAM JuaMeTpoB JIyHel m CoJHIA NPH MOJHOM COJHEYHOM
3aTtMenud. IIpuuém o0e "ciaydyaifHOCTH' cOXpaHAIOTCS y’ke MHOTHe ThicAYeaeTHs1, 4yero 0e3
KOPPEeKTHPOBKH MNPOUCXOAUTH He Mo:keT. OHa mpomsBoautca CozgarensmMu 3emMiau H
Jlynbi: o0e IliaHeTsl NOCTOSIHHO OTOABMIalOTCH APYr OT JAPYyra, 4T0 [0KAa3aHO, C
NOPA3UTEJbHON MaTeMAaTHYeCKOH TOYHOCTBIO, TIle eJIMHMUeH H3MepeHusl BBICTYNAET
MHMKPOH. DTH M ApPyrue CTPaAaHHOCTH, CBA3aHHbIe ¢ JIyHOI, NMpUBeIU K CO3IaHUI0O YUYEHBIMH
u3 akagemun Hayk CCCP emé B cepenmHe 20-ro Beka TeOpHMHM O Pa3yMHOM TBOpPEHHH
€IMHCTBEHHOI'0 €CTECTBEHHOI'0 CIIYTHHKA 3eMJIH.

He nmomkHO ObITh M Tex paccrossHuii ot CosHma g0 Jo6oii Ilaanerbl, 4TO
PaccUYMTHIBAIOTCS MO OJHOI M TOH ke MpocTeHbKOH (opmyiae. CTpaHHOCTH ellé U B TOM,
4YTO0 B OCHOBY pacuéroB B ¢opmyie Oepérca paccrosinue or Coanma g0 3emum (1
acTpoHOMHYecKas eIMHUIIA), TeM caMbIM MNOAYEpPKHUBaeTcsd 0co00e MOJ0KeHHe 3eMJu
BCeMH O00beKTaMH, YYACTBYOIIMMH B HEBEPOSITHOM MAaTeMaTH4YecKOM TMopsAaKe. JTo



rOBOPUT 0 MoHUMannu Mu 3eMHON cuTyanuu, K KOTOopoii OHM rOTOBWJINCH 09eHb JaBHO.
Yuntech MNpUMEHSTH TeOpHI0 BepossTHocTeil Ha mnpaktuke! IlocTrosiHHO
peryiupyemMoe JBM:KeHHE OTPOMHOIO KOJMYeCTBAa KOCMHUYECKMX TeJl M NPOAyMaHHbIe
"crpannoctu" B Kocmoce ocymecrBasworess PA3ZYMOM! BepositHocTs  Apyroro
noJjioxxkennss papua HYJIIO! B nanHoil yacTy nmosiBATCA CCHUIKM HA Te MaTepuaJbl, B
KOTOpPLIX  0ojlee  MOAPOOHO  OyAYT  M3JIOXKeHbI M Jpyrue JA0Ka3aTeJbCTBAa,
CBH/IeTeJIbCTBYIOIIHE O PAa3YMHOM [BHKEHMH eCTeCTBEHHBIX 00beKTOB B Kocmoce.

Kak co3gaBaThb 3J1eMEHTBI, B TOM 4HcJIe 30J10TO!

I'nynmo He BOCHOJIB30BATHCH cHTyanueili W He mnoaymars 00 omnbiTax. Ilopa
3acT00uTHL MecTo B ucTopuu! Takas Bo3Mo:kHOCTHL Y Bac neiicTBuTesbHO ecTh. S 3apam
HanpasJjieHue Bamum mbicisaM, a Bel mocrapaiitech BOIJIOTUTH UX B Ku3Hb. /i1 Havaua
CKa’XYy, 4YTO 3JIEMEHTbI, KOTOpPbIe SIBJSIIOTCH BOJHAMH, CO3JAKTCH IOCTOSHHO BO BCeX
KoCcMHU4YecKuX Tejax. Ha 3emiie mpou3BoACTBO 3JIeMEHTOB BCKope HauyHETCs (Bbl MoxkeTe
CTAaTh aBTOPAMM TaKHX TexHojoruii!), a Teopusl Hamed IlnaHerbl MX CO31aI0T YyiKe
OrpOMHO€ KOJMYeCTBO JieT. 51 He cTaHy O0BSICHATH NMPOLIECC CO3AAHUSA JIEMEHTOB, a 3a1aM
BONPOC, KOTOPBIi NMpH NpPaBWIBHOM OTBeTe NMoMo:keT Bam pa3oOpaTrbcsi B MOI00HOIM
TexHoJoruu. B Moém Bompoce coxepxarca moackasku. Urak, Bompoc. Iloyemy TBOpuUbI
KPYIHBIX KOCMHMYECKMX TeJl IPH CO3JaHHH ATOMOB MCIHOJb3YKT O4YeHb BbICOKHUE
TeMIepaTypbl, a C€O3JaTeJid MaJbIX O0bEKTOB - O4YeHb Huskue? [lymar, Bam Tenepsn
NMOHATHO, YTO CylIecTByeT 2 cmoco0a co3gaHusi 3jeMeHTOB. PaloraiiTe oqHOBpeMeHHO
o0onvu mnoaymapusima mo3ra! I'oBopst apyrmmm ciaoBamm, ucnoab3yiite CPA3Y n
JIOTUYECKHH annapaTt MbIILJIEeHUs1, 1 00pa3Hoe MbinuieHue! Onupaiitech Ha peajbHOCTb U
HAYUYHOE muposo33penne!

A moxa cocTosiHue ""Hay4YHOH MbICIH" NMPOM3BOAUT TATOCTHOE BIieYaTJeHHe. Y Tak
HA3bIBAE€MBbIX YYEéHBIX HeET KeJaHHMsl AYyMaTh JIOTUMYHO, OTCYTCTBYeT NOHHMAaHUE TEOPHHU
BePOSITHOCTeH, MU3epHBIii HHTepec K MHOKeCTBY HEOObICHUMBIX SIBJIEHUI, 3aT0 anjioM0a u
CTONKOro HeNmpHUAATHSl 4ero-iu0do HOBOrO M pa3yMHOro - mpegocratouyHo! Ho mmenHo 3a
orcyrctBue HAYYHOI'O mupoBo33peHnsi Bce JIIOAM PACIVIaYMBAIOTC CTPALIHOW LEeHOM!
IToHSITHO, YTO BCE 4YeJIOBEYECTBO - O] BO3AeicTBHEM, 0c00eHHO Bbl, AparoueHHblii MO
yurareab! Ho Heo0XxoauMo NposABAATH XOTh KaKoe-TO cTpeMJIeHHe AyMaThb JoruyHo! Bam
yKe HeJIb3sl IUTBITh M0 BCeodlIeMy Te4eHHI0, KOTOpPOoe HANPABJSAIOT 1BA BEPOJIOMHBIX AyXa-
youiina! Bel mo:kere BbITh CWIBHEM!

I'maBa 9
IIpoBenéHHbIE ONMBITHI

CoBpeMeHHasi HayKa /1axe He Bcerga nmpasaononao0Ha, TeM 0oJiee - He ncTuHHA. U
cjledylollie ONbIThI, €I UCXOAUTh M3 CYLIECTBYIOIUMX B3IVIAJ0B B HayKe, HEBO3MOKHbI!
OnHako OHM peasibHbI, MOCKOJbKY B HX OCHOBE - UCTHMHHOe cTpoeHue Bcenennoil. Mbi
HMeeM KakK pa3 TOT CJIy4dail, KOrJa Mex1y peajbHOCTbIO, TeopHell U JKCIIepUMEHTAMH HeT
HMKAKHX NpPOTHBOpedHii! A BOT B Hayke uX mnpegocratouno! IlocrapaiiTech NOHATH
NMPOCTYI0 MCTHHY: HAy4YHbIe MJEH - ITO, Mpexk/Ae BCero, OTCYTCTBHE NMPOTHBOPEYMii MEKIY
Humu u Ilpuponoii. Jlro6oe nosno:keHne Npu UX HATHYMU B HEM SIBJSIETCH JIOKBIO - JaiKe
MPH ero o01enpUHATOCTH!

1. B cocyn /[lpoapa HaauBajach Xo0J101Hasi Boaa ( 0ko/10 40 MMIJIMIUTPOB)
TemnepaTtypoii 3-536 rpagycoB MM MOMEMAJNCHh MO0YEPENHO MJIACTUHBLI U3 AJTIOMHHMA,
yriepoaa, Meau, CTajM, OIMHKA, 0J10Ba, CBUHIA. Bee onbITHBIE 00pa3ubl BecoM 0K0.10 40



rpaMmMoB. OHM TMpPeIBAPUTE]BHO OXJANKAAINCH CYXHMM JbAOM WJIH [IepP:KaJUCh B
NPOXJIATHOM MecTe. 3aKPBITHIH repMeTHYHO COCYJ ¢ HUMHU CTABWJICS HA TOYHbIEe Bechbl. B
nepsble 10-20 MUHYT ero Bec moBbIlIAJNCHA Ha 1-415 MuUAIUIpaMMoOB, a 3aTeM NPUXOAWI K
nepBoHavYaJabHOMY. C MOBbILIEHNEM TeMIEPATYPbl ONBITHBIX 00Pa3L0B 10 KOMHATHOI Bec
cocyga cHuwkajacsa Ha 7-16 munaurpammo HEOBPATHUMO. B koHTposibHOM cocye
Jbroapa ¢ mpeAMeTOM WJIN BOAOH KOMHATHOI TeMIepaTypbl H3MeHeHHIl He MPOMCX0AMIIO0.

2. B cocyn /[nroapa wnaauBanach ropsiyasi Boaa (okojo 40 MWLIMJIMTPOB)
Temneparypoii 70 rpagycoB WiM NOMEIIAJUCH NOOYEPeIHO IUIACTUHBI W3 AJIOMHHMSA,
yrijiepoaa, Meau, CTaJId, UHKA, 0J10Ba, CBMHIA. Bce onbITHBIE 00pa3ubl BecoM 0K0J10 40
rpamMmMoB. OHM NpeIBAPUTEJBLHO HATPEBAJUCH 10 TeMmepaTrypbl He Bbimie 70 rpaaycos.
3aKpBITHI repMETHYHO COCY] C HUMHU CTAaBWJICA HA TOYHbIe Bechl. B mepBbie 10-20 MuHyT
ero Bec CHwkajgcsa Ha 1-315 MmwIurpaMMoB, a MOTOM Bo3Bpamajcs kK HadajabHomy. C
NMOHMKEeHHEM TeMIepPaTypbl ONBITHBIX 00Pa310B 10 KOMHATHOW BeC COCYAa MOBLIIIAJICSA HA
5-15 munnmurpammos HEOBPATHUMO. B koHTpoibHOM cocyae Jlproapa ¢ mpeaMeToM WJIH
BO/J0i1 KOMHATHOM TeMIlepaTypbl H3MEHEHHH He NPOHUCXOANJIO.

3. Tpu Opycka amomMuuus (Kaxkablii Becom 41 rpaMMoB) moMemaJuch B TPHU
OJMHAKOBBIX CTEKJSIHHBIX COCYJIa, H3 KOTOPBIX OTKaYUBaJcA BO3AyX. OHM 3anauBajIuch M
NMOMEIIAJTUCh B cOCyAbl Oosbliero pasmepa. M3 mociaeqHux Tak:Ke OTKAYMBAJICA BO3AYX.
OHu 3anauBaIMCh U B3BeIUBAJMCh. OIMH M3 HUX (KOHTPOJIbHBIN) OTKJIAABLIBAJICS, a ABA
Apyrux noMemajJuch B AyXoBoii mmkad c Temmeparypoil okxoso 150 rpanaycos, rae
aep:xkaauch moutu 12 yacoB. 3aTeM HMX BBIHMMAJIM M B Te4YeHHE OJHOTrO-ABYX YAacoB
0’KUAAJIM, MOKA HAPYKHbIE COCYIbl ABYX HArpeThIX ONBITHBIX 00pa3sloOB He NMPUHUMAIH
KOMHATHYIO TeMIepaTypy. 3aTeM OHH BMecCTe ¢ KOHTPOJIbHBIM COCY0M B3BeIIUBAIUCH. Y
€OCY/I0B, HAXOIMBIINXCSI B AyXOBOM IIKa(y, Bcerna o0HapyKuBajach noreps Beca ot 3 1o
11 muyumarpamMoB. B nansHelimeM ux Bec NPUXOANJ K MEPBOHAYAIBLHOMY.

4. Ucnojib30BaJIMCh Te Ke TPHU cOCyda ¢ aJTIOMHHHMEM M3 mocjeaHero onbita. OHu
B3BelIMBaJUCh. OUH U3 HUX (KOHTPOJbHBIN) OTKIAABIBAJICA, a ABA APYrUX MOMEIATUCH
HA MOPO3 WM B X0J10AMWIbHUK Ha 10-20 yacoB. 3aTeM UX BHIHUMAJH U JOKHAAJINCH OT Yaca
0 JIBYX 4acOB, IOKAa HapPY:KHble COCyIbl [IBYX ONBITHBIX 00pPa3uL0B He NPUHUMAJIHA
KOMHATHYI0 Temnepatypy. IloToM oHM BMecTe ¢ KOHTPOJBLHBIM COCY0M B3BEeIIMBAJINCH. Y
JABYX COCY/I0B, KOTOPbIe OXJIa’KAAJMCh, BCEr/ia MPOMCXOANJIO yBednyeHue Beca oT 2 g0 10
MIJUIMTPaMMOB. B 1ajibHelilieM uX Bec BO3BPALIAJICH K HCXOAHOMY.

5. bBarapeiiku mnoMemaaMch B 3aNasiHHbIEe CTEKJSIHHbIE COCY[Abl, KOTOpbIe
3aKII0YATUCH, B AHAJTOTUYHBbIE COCYAblI 00JiblIero pasmMepa. M3 HUX O0TKAYMBAJICSI BO3AYX.
Cocynbl B3BeIIMBAJINCH HA TOYHBIX Becax. 3aTeM MNPOU3BOANJIOCH 3aMbIKAHWE LeINm.
Barapeiiku HayuHaiau rperbes. Ilpu 3TOM Beerjga mpoucxoamia UX YACTHYHAS TNOTeps
Beca. B yacTHocTH, ofHa GaTapeiika 3a 7 4acoB B 3aMKHYTOM COCTOSIHMHU TepsJja B Bece /10
14 munaurpammos. Ilocie ocTeiBanusa Bee Oatapelikn Bec HaOupaiu. IIpu BhImoTHeHNH
onbITa COOJIIIATh Mepbl MNPeIOCTOPOKHOCTU, MOCKOJIbKY IPH 3aMbIKAHUM LeNH H
JajbHelilIeM HarpeBaHUM BO3MOKEH B3PBIB.

6. Pa3nuyHBIMU MarHUTAMM BO31eliCTBOBAJIM HA aJIOMHMHUMH, yrjepoa, cBUHel... Ux
BeC HAa BpeMsl BO3/1eiicTBUS CHU:KAJICSA. MarHUThl M ONbITHbIE 00Pa3Lbl PACHOJIATAINCH HA
BbICOKOI [IepeBSIHHOH NOJCTaBKe, CTOABIIEH HA TOYHBIX 3JEKTPOHHBIX BecaX. MarHurthl
Haxoguwiuch, HAJ[ o6pa3uamu. BeicoTa nmoacraBku Oblia Takoii, YTOObI HA BeChl AeliCTBUE
MarHutra He oka3biBajioch. Ha 3aMeuyaHue o siBjJieHUM (PeppoOMATHUTHOCTH, T.e. O
colep:kaHUM B 00pa3uax 3JIeMEHTOB, KOTOpPble NPUTATHBAKTCH MArHMTOM, OTBe4y, 4YTO
MAarHuThl U 00pa3ibl HAXOAMJIUCHL HA moAcTaBke. OHa Toke ObLIa Ha BecaX. K Tomy ke,
MOKHO C/1eJIaTh PacyéT KOJMYEeCTBA TAKHX JJI€EMEHTOB B ONBITHBIX 00pa3lax M J0Ka3aTh
B3JIOPHOCTH BO3PasKeHHMI ¢ MOMOIIBI0 NPHOOPOB, KOTOPHIE MO3BOJIAIOT ONpeaeHTh TOYHOe
HaJU4Me NOA00HBIX MpUMecei.

AHaJIOTMYHBIE ONBITHI MPOBOIAMIUCH HA TOYHBIX PbIYAKHBIX Becax. OMHAKO HA HUX



B3BelIMBAHHME TPOM3BOAWJIOCH MO CTOJEHIHMIEH, rle Ha Heo0XOAMMOM PAaCcCTOSHHM HAa
HHUTh NMOABENINBAJACH JIETKasl JepeBAIHHAA KOHCTPYKuus. Ha Heii padmemanu Bcé TO ke
(marnutel HAJI o0pasmamu). W moJyyajim yMmeHbIIleHHME Beca Ha Te Ke JAeCATKHU
MHJLJIMTPaMMOB! ONBIT rOTOB K IEMOHCTPALIMH H MPOBOIMUJICS MHOTOKPATHO.

7. B onbiTax, CBSI3aHHBIX C TEeIWIOBBIM M MATHUTHBIM BoO3JeiicTBHeM
3a¢ukcupoBaHbl ABe 3aKoHOMepHocTH. IlepBasi: yeM BbIllle TeMIepaTypa HarpeBa TeJa,
TeM Oojbllle NMOTepPA €ro Beca, a 4YeM HHUKe TeMIlepaTypa OXJIaxIeHHs, TeM O0oJibIue
npudasiieHue Beca. Bropasi: BelM4nHa MOTEepH WIN NMPUOOpETEHUsI Beca Tesla 3aBUCUT OT
PAAMyCOB ATOMOB €r0 COCTABJSAIIIUX 3JEMEHTOB; YeM MeHblle paauyc, TeM 0oJiblie U
NMoTepsi Beca NMPH HarpeBe M BO3/eICTBHH MATHMTOM, W HA0Op Beca NMpPH OXJIAKIACHUH U3
pacdera Ha eauHMIy Maccbl. (OO0e 3aKOHOMEPHOCTH XapaKTepHbI JIs1 3(QHPHBIX
HUTEBHIHBIX NAKETHBIX BOJH, IOCKOJbKY YeM MEHbIIIE JJINHA BOJHbI, TEM MEHbIIE YCUINH
HA/I0 ISl YBeJIMYEHHS MJIU YMeHbIIeHUA €€ aMIINTY/bI.

8. Kazanocs 0bl, cienyomme NpoBeIEéHHBbIC IMOXO0XKHE ONBITHI APYIHX YYEHBIX
CIy:KAT, B ONpPeNeJIEHHON CTelneHH, JOMOJHUTEJbHBIM [0Ka3aTeJIbCTBOM NPABHJILHOCTH
pe3yJbTaTOB M YMCTOTHI MOMX 3KCIePUMEHTOB. /[Be rpynmsbl ncciaeaoBartesieii He3aBUCHMO
ApPyr OT APyra M OT MeHsl NMPOBOAWJIM MOJ00HBIE ONBITHI B TeYeHHEe HECKOJBKHX JieT.
Pe3yabTaThl X Kak Obl COBIAJAOT ¢ MOUMHU.

OnbiThl, NpoBeléHHbIe AOKTOPOM MeauunuHckux Hayk CyxanoBsiM 1O.C. m
¢pusuxom-ucciaenoparenem KocmauéBsiMm B.A., M He3aBHCHMO OT HHX JOKTOPOM
TexHn4eckux Hayk CaseabeBbiM B.®. IlomuépkuBaro, 4YTO 3KCHepPUMEHTHI UINJIHMCH
HECKOJIbKO JieT. Ha TouHbIe Bechbl CTABUJINCH HA VIUTEIbLHOE BpeMsl HHAUKATOPHI BECOM /10
200 rpamMoB (MaTepHaJ oM [JIsI HUX JOLKHBI CJIYKHTh JJ1€MEHTBI, HUMEKIIHe MAaJIbIi
paanyc aToMOB, NMOCKOJBKY B 3TOM cJiydae H3MeHeHHsl Beca OoJsibiie — nmpuMeyanue B.JI.
Exnmoga). ¥ Hux 3a 5-30 yacoB 10 1100010 3eMieTpsiCeHUs, NMPOU30LIEAIIEro 3a ThICAYH
KHJI0MeTpoB, npoucxoauia BCEI'JIA 6bicTpas yacTuuHas noreps Beca. OHa cocTaBjsijia B
3aBHCHMMOCTH OT pPACCTOSHMA [0 3MHUIEHTPAa M MOIIHOCTH TOJMYKOB OT HECKOJBKHX
MHJLJIMTPAMMOB 10 HECKOJbKHX 1eCITKOB MIJIIMIpaMMoB! Ilpu npekpameHnn noa3eMHbIX
TOJYKOB BeC HHIAMKATOPOB B TeYeHHE CKOPOro BpeMeHH (KaK NPAaBUII0, HECKOJbKO MUHYT)
BO3Bpamajcsd K ucxogHomy. EciiM TOJYKH NMOBTOPSIJIMCH, TO BeC ONBITHBIX 00pa3loB K
HAYAJIbHOMY COCTOSIHMIO NMPUXOAWJ TMOCTeNEeHHO W BO3BPAIIAJICA K HOpMe MOYTH cpa3y
nocJjie mocjaeaHero toa4ka. Takum oOpa3om, Bpoae Obl MOSBMJIACH BO3MOKHOCTH TOYHO
NPOTHO3UPOBATH 3eMJIETPSICEHUE IIyTeM HellpePbIBHOM perucTpaumu Beca.

CyxanoBbiM 1 KocMa4yéBbIM BbISIBJIeHA NMPsiMasi 3aBUCMMOCTh MHOTHX Tpareaui ot
NEePUOI0B, CBA3AHHBIX C TAKOM YaCTHYHOU NoTepei Beca. IMEHHO B 3TH 4achl Yalle BCEro
NMPOUCXOIAAT ABHAKATACTPO(PBI, HeyJauHble 3aNMyCKH pakeT... UMu ke 3auKCUPOBaAHO
pe3Koe yBeJHYeHHEe Beca ONBITHBIX 00pa3lioB B MEPHOA COJHeYHOro 3aTtMmeHusi. Takoe
yTsi7KeJIeHHe HHIMKATOPOB Kak Obl coryacyercs ¢ Ha0opoM Beca MOMX ONBITHBIX 00pa3LoB
npu oxaaxxaenun. Ioxdupas marepuansl 1A naaukaTopoB, Cyxanos 10.C. u Kocmaués
B.A. o0Hapy:kuiIu, YTO 00Jiee Bcero MeHsieTCA BeC Y TeX BeIllecTB, KOTOpPbIe COCTOAT M3
3JIEeMEHTOB, MMEIOIINX MAJIbIH PaanyCc aTOMOB, T.e. BBIABHJIU Ty K€ 3aKOHOMEPHOCTb, YTO U
aBTOP B ONbBITAX C HArPeBaHUEM, OXJIA:KI€HUEeM U BO3JeiicTBHeM MATHUTOM. 3amedy, 4TO
Npu Takux 3KcnepuMenTax, kak y Cyxanosa l0.C. u KocmauéBa B.A. (B ciayyae mx
HCTHHHOCTH), U3MEHSIeTCSl BeC He TOJBKO Y ONBITHLIX 00pa3loB, HO U Y BecOB, H y Bcex
OKpy:KaoImmx Beweid. I cTpaHHo, YTO OHM 3TOr0 32 roJbl IKCIePUMEHTOB He 3aMeTHJIN.

ITonoOHbIe  ONBITHI  KAXKYTC  HEBO3MOKHBIMM  BCJIEACTBME  OIIMOOYHBIX
npeAcTaBjJieHn YYEHbIX 0 peajbHOM MHUpe, B TOM 4HcJie — 0 Macce U Bece. Ecan ucxoaurb
W3 aTOMHO-MOJIEKYJISIDHOI NOKTPHUHBI, TO B JAHHBIX CJY4YafX MPOM3O0ILI0 HeBEPOSATHOE —
BpPEMEHHO McYe3JIa Macca, T.e. HEKOTOpoe KOJINYeCTBO MATEPHH, U3 KOTOPOI0 COCTOSAT TeJa.
Oanako Ha caMOM Jejle TaKOro HeT, MOCKOJIbKY NPUHUMAaeMble 32 YACTHIBI AaTOMbI U
MOJIEKYJIbI B 1eCTBUTEJLHOCTH €CTh CBEPXYNpPYyrue HUTeBUAHbIE MAKeTHbIE BOJHbI. Y HHX



NPH TeMJIOBOM, MATHUTHOM M JPYIrOM BO3/1eiiICTBHM MeHSIeTCSl aMIJINTYAa, HO KOJIN4YeCTBO
HX 0CTAaeTCs HeU3MEeHHBIM.

Comuenne B uctuHHocTH onbiTOoB CyxanoBa 10.C. u KocmauéBa B.A. nosBiasercs
M3-32 4acTbIX 3eMileTpsiceHuil, mpoucxoasimmux Ha Ilnanere. Ecim oHM pAeiicTBHTENbHO
(pukcupyrores gajke Ha PACCTOSIHMM B ThHICSYM KHJIOMETPOB, TO KoJe0aHUS B Bece
ONBITHBIX 00pPa3lOB AOIKHBI MPOUCXOAMTHL 4YacTto. M 3amMedaTrs 1moaoOHbIe M3MeHEHHSs
MOIJIM MHOTHe. XOTH i MOIy OIIM0AThCsl, U /1eJI0 JUIIL B 0c000ii HA0II0AAaTeIbHOCTH U
NBITJIUBOCTH YMOB TPEX Ha3BaHHbIX Y4éHbIX. Ho M0é riiaBHoe coMHeHHMe B JAPyrom: AJisi
H3MEHEHHI B Bece JII00OOro Tela Hy’KHbI M3MEHEHHUsI B aMILUIUTY/AEe UX COCTABJISIOIIMX BOJIH,
YTO B TAKHX ONBITaX IBHO He Ha0aoaaeTcsi. CBepxXMaJible BOJHBI, IPOJABUIasich B ATOMHOM
CTPYKTYpe, KaK NMPaBHJIo0, ObICTPO TepPAOT CBOK aMILUINTYAy. B Momx ombITax Takoro He
NPOUCXOAUT M3-32 OYECHb MAJION0 PACCTOAHHUS, H CBEPXMAJIble BOJHbI MEHSIOT AMILIMTYLY
ONBITHBIX 00pa3noB. K Tomy ke, n3-3a nmepeMeH moJioxkeHusi 3eMJIu, T.e. M3-3a CMeHbI HSA
HOYBI0 (eCJIH ONBITHI € COJHEYHBIM 3aTMEHHEM BepHbI), MbI JOJLKHBI (HKCHPOBATH
NOCTOSIHHbIe M3MeHeHus1 B Bece. Ho Takoro Her. OnHako oTBepraTh UX MCCJIeJ0BaHHsA 0e3
TIIATEJBHOM npoeepkn HEJOIIYCTUMO, nockobKy IeHAa 3a OTKa3 OT TaKoii
MeToAUKHM mNporHosupoBaHusi npu eé ucruHHoctu YPE3ZMEPHAS! Ho umeHHO 3TO M
npousonuio. be3ycioBHO, Takue onbiTbl NOBTOPHO mnpoBectd HAIO u xejaTesbHO
no0JIM:Ke K MecTaM 4acThiX 3emJjerpsicenuii. Kak pa3 Ha He00JIbIIOM PacCTOSIHUM OT MX
IMUIEHTPOB U3J10KeHHbIe (P eKThI BO3MOKHBI.

51 00bsicHII He Bce TaiiHbI, ''MOKPBITEIEe MpakoM'' 1 y4éHbIX. Bbl, onupasics Ha
NOJIyYeHHbIe 3HAHHUS, MOXKeTe caMHu MX pasraaatb. Imenno Bam m Oyaer mpuHamiexarb
NMePBEeHCTBO 00bSICHEHHsI TOW WJIM MHOI Taiinbl. B najanneiimmem u Bac, u Bammu pa6oTsl
KIET, M0 MeHbIIel Mepe, u3BecTHOCTL. [locnemure!

I'maBa 10
Torosum BEJIMYAMIIIEE 32 Beio ucropuio yesnosedectsa COBBITHE!

HoarorasauBaercs aeiicreutenbno BEJJTMUYANIIEE COBBITUE, HysxkHoe BeeM
Kaxa0My B Bbicuieii crenenn! Boiinére qm Bl B camyro m3BecTHylo B Mupe komaHay -
OpPraHu3aTopoB BEJIUYAMIIEIO JEJA?! Dto 3aBHCHT, npexjae Bcero, or Bameii
CMOCOOHOCTH MBICIUTH JIOTHYHO, OT MOHMMAHMSA M3JI0KEHHOI' 0 3[eCh MaTepuaJa.

IInan opraHu3anMoOHHOI padoThI

51 3aKkoHYNJI pemiaiolee peJaKTHpPOBaHue cBoux pador 17 ampeas 2024 roma. U
npucTynaw K (opMHPOBAHHI0 WHHUIHUATHBHON (NMOATrOTOBHMTEIbLHON) KoOMaHAbI. B Heé
Boiinyr 3 rpynnbi: (1) opraHu3aTopbl, BKJIKYAasg MOCKBUYel, Y4éHble Pa3HbIX
HAaNpaBJieHuii, OJiorepbl, KYPHAJMCTBI M BCe Kejammue (HO TOJNbKO Te, KTO
NPHUCOEAMHUTCA B 4Hcie NMepPBbIX), (2) HccjeAoBaTelH, KOTOpPble CTAHYT NMPOBOAMTH W
JEeMOHCTPHUPOBATh ONBITHI, W (3) co3nareJu (UIBMOB BMecTe € MepeBOIYMKAMH W
AUKTOpaMu. B mpouecce rpynmoBoro o0cCy:kaeHHsi Mbl BbIpa0oTaeM Jy4YIIUil BapuaHT
HAIIUX JaJbHEHIINX COBMECTHBIX [JeicTBHH. JIIf YCKOpEeHHMs [esATeJIbHOCTH HaM
He00X0AMMO HCIOJIb30BATH JyYllHe HeilipoceTH.

IIpomry Bac momoub. Bo-nepBbIx, ¢ Ha0OpoM TPEéX rpynn KOMaH[AbI, BO-BTOPBIX, €
(puHaHCHpOBaHNEM /IONMOJHHUTEIbHBIX IKCIIEPUMEHTOB, ChEMOK M NMEpPeBO0B TPyAoB. Bceé
nepevncieHHoe yekopuT HacTymiienne HOBOM spbl uesnoBeyectsa! Eciin Bl moaymaere,
TO moiiMére: ydyacTHe B TaKOil KOMaHAe - jJy4ymias pexiaama njas Bac! U ona - Ha Bclo
Ilnanery u Ha mHoro Jetr! Kpome Toro, s1 0epy Ha ce0si 00s13aTe/IbCTBA 10 OTHOLLIEHUK) KO



BCeM 4YJIEHAM MOATOTOBHUTEIbHON KOMaH/bI: BCIYECKH CIOCOOCTBOBATH MX M3BECTHOCTH M
MNOJYYCHUI0 HMHU [lOCTOﬁHle Harpaja, BKJ/JIKYasg OACHEKHbIC, KAK U BO3BPALICHUI0 UM
NMOTPAaYeHHBIX HAa TMOATOTOBKY Je€HEKHBIX MM HHBIX cpeacTB. Te pacxoibl, 4TO MOHeCYT
opraHm3aropsl, OyayT Bo3BpamieHbl. CoObITHE, KOTOpPOe IOATIOTABJINBACTCH, SIBJISCTCSH
OrpOMHBIM OJ1aroM it BceeX B3pociabiXx M jaereil Ilianerbl. COOTBETCTBEHHO, PacXobl
00s13aHbI OIIATHTH (110 MeHbIIeli Mepe, KOMIIEHCUPOBAaTh) FOCYAAPCTBEHHbIE CTPYKTYPHI.

Hapneroch, uto Bl monmMaere: B Moux padotax msiaaraercsa Jumb HAYYHOE
mupoBo33penne. OHo He umeer HUUYEI'O o6umero ¢ peauruo3Hbim mpakodecuem! 51 He
7KeJIAl0 U He CTPEMJIIOCh CO3JaTh TeYeHHe BPOJe MAPTUM MJIH MOCTOSIHHOIO COO0IIecTBa.
BoJiee Toro, coperyro wieHaM Hallell KOMaHIbI W3 JIO00r0 rocyAapcrBa OTKa3aTbCsd OT
NMOJUTHYECKOH [1esiTeJILHOCTH (XO0Ts Obl BpeMeHHO - [0 mnpoBedeHust BcemupHoii
0CBOOOIMTEJLHOI Mpoueaypbl). BbI 10’KHBI MOHUMATH €€ BaskHOCTh. OHa CTaHET HAYAJIOM
HOBO#i JKM3HM Kaxaoro 4vesiosexka 3emun! Mbl rorosum BEJIHWYAWIIEE pa3oBoe
MEPOIIPUATHUE u peanbHoe OBBE/IMHEHUE 4enoBeuecTBa! Yaeaure ckopeiimei
noaroroske npeacrosimero COBbITUS ocHoBHOe BHUManue u Bpemsi! Llena npomensnenus
- UYJJOBUIIIHASL (6ogee 150000 uyesoBeueckux Ay Kaxable cyTku)! FIMeHHO Ha
o0beuHeHNe 4esIoBeYecKoro poaa OyaeT HamedeHa AesiTelbHocTh Co3natesieli 3eMHOro
Illapa u TeICAYeJeTHUX QY.

H3-3a cocTosiHns 310pOBbs, BO3PACTa WM KU3HEHHBIX NPHHLOMIIOB sl BbLIOOPHBbIE
J0J’KHOCTH 3aHUMATh He OyAdy, KaKk M TPYAMTbCA HA TOCYAapCTBEHHOM MoNpHine. A Mou
o0IIecTBeHHbIe M MOJUTHYECKHE B3IVISAAbI HCXOAAT M3 HEHM3MEHHBIX (PM3MYeCKHX 3aKOHOB
BceJsieHHOI. YBepeH, 4TO NPAKTHYECKH BCEe PA3yMHbIE H OTBETCTBEHHBIE JIIOAH M MOJIHTHKH
3eMJIH TaK)Ke CTAHYT BCKOpe B CBOEil IesiTeIbHOCTH ONMUPATHLCSI HA HUX. O0 dTHX 3aKO0HAX
(T.e. IO CYIIECTBY U MOHMX B3IJIS1/1aX) MNOAPOOHO U3J10:KeHO BO 2-i, 3-ii, 4-if u 8-if yacTax. Um
NPAKTHYeCKHM HWAeHTHYHA M Touka 3peHust Cozpareneii 3emun. B momodHBIX
BBICKa3bIBAHUSX fl OMUPAIOCH HA JOTUKY. OHa e cOBEepIIEHHO OAUHAKOBA U s TBopLOB
3emuoro lapa, u nis Bcero yeaoBevectBa. Mbl Bo3BpamaeMcsi K CBOeMY eCTeCTBEHHOMY
cocrosgan0. Ero OBA3ATEJ/IBHOCTD y Hac quMKTYIOT Gpu3nyeckne 3aKOHbI MUPO3AaHHSs.
A 3an0xeHbl oHu borom npu co3nanuu Beesiennoii. Ilonpo0HO 0 HUX U BCTYIUIEHUHM B CHJTY
ouyeBuaHBLIX OBS3ATEJ/IbHBIX npuyuHHO-CI1eACTBEHHBIX CBsI3€i - BO 2-if yacTu.

Ecth emé ovyeHb Ba)kHble O00CTOATE]BCTBA, KOTOpPbIe 3aCTABAT /JAeliCTBOBATH
onpeaeJéHHBIM CIOCO00M JiroAell crapmero Bo3pacra. K HUM oTHOmychb s U MHOruUe
PYKOBOAMTENIH U JUAEPbI FOCYIAPCTB, NapTHii, KoMNaHui... [loanpo6GHO 00 0OAHOM M3 TAKHUX
KATerOPUYHBIX NMpHUHY:KAamuX ¢akTopax - B craTthbe '"[l1aHnpoBaHMe W MOArOTOBKA
nocjeaymux xu3Heil" n3 8-if vacru. Bpsan 1m ommolych, eciin ckaxy: 0 MeHbIIeH Mepe,
90 NMpPOUEHTOB TMepevYUCJeHHBIX JUYHOCTeH (MMEHHO CTApIIEro BO3PacTa) OCTABAT CBOH
NMOCThI MO COOCTBEHHOMY :KejaHuIO. Tem GoJiee, YTO MMelOTes elé 2 NMPUHYKIAIOIIMX
(pakTopa. OHN HeyMOIMMBI M Topa3fo 0oJiee KECTKH (NMpeskae BCero) Mo OTHOINCHHIO K
JioasiMm crapuiero Bo3dpacta. 10 - OBA3BATEJIBHAS paGora kasxmaoro B3pocjioro H
pe0éHka Mo M3MeHEeHHMIO CTPYKTYPHI cBoell Aymm. OHa Npou3BOAMTCS B OCOZHAHHBIX CHAX,
KOTOpPbIe CTAHYT MOCTOSHHBIM eKeTHeBHBIM sIBJIEHMEM /U1 BCAKOro yenoseka. IloaBnenue
oco3HaHHbIX cHoBuaeHuii u3Mennt KAPJIWHAJIBHO npakTtuyeckm Bce BHABI
YyeJIOBEYeCKOil JeATeJIbHOCTH. A 3 HampapJ/ieHUusi (IOArOTOBKA MOCJIEAYIOIIMX >KH3HeH,
H3MEHeHNe CTPYKTYPbI cBoeil 1ymu u oco3HaHHbIe cHbI) OykBajibHO [IOTPEBYIOT Kk cebe
00JbIIOT0 BHUMAHHMSI M MHOro BpeMeHn. Kak pa3 mocienHero y JuI caMoro crapiiero
Bo3pacrta Oyaer He xBaTaTh. O0 yKa3aHHBIX TPEX HANPaBJIEHUAX - B APyrux padorax, B TOM
yucie B cTatbe "Oco3HaHHbIe CHBI'" U3 7-i YacTu.

CMmbIca NOHATHSA "'MOMUTHKA' M3MeHMTCSl 3HAaUYuTeNbHO. [103TOMY Ka:kaOMy MoemMy
YHUTATENI0 (0CO0EHHO PYKOBOAWTEJNSAM BCeX PAHIOB W IOTEHIHATbHBIM IHOJUTHKAM)
cienyer cHayaia OCHOBATEJIBHO pa3o0paTtbess ¢ JaHHBIM  MaTepUaioM U
NMOCAeIYIOIMMH YacTIMH, OCMBICIMTH MPOYUTAHHOE, a TOJBKO MOTOM NPHHUMATH



B3BellleHHbIe pelleHusl. YO0e:xKIEéH, YTO OOJNbIIMHCTBO MOJIUTHYECKMX U HAIHOHAJBHBIX
JINJIePOB U3MEHHUT CBOE MHeHHe MO0 MHOTMM BompocaM. HacTosiTeJibHO Mpouly NpovyecThb €
00JbIIMM BHUMAaHMEM 2-10 4acTh, KaKk U nocjaenyomue. bes npeyBeandenusi, Bol pemaere
cBo0 cyabOy! Ilpu sgormyeckomM moaxoge mocjie uU3ydyeHHsi 3THUX pador Bame BuaeHue
cBoero Oyayliero npeTepnuT CyllecTBeHHbIE MepeMeHbl!

Cam 91 oT4éT/IMBO BHAKY 00JbIIOE KOJHYECTBO HeslenocTeid B TOM, YTO 30BETCH
ceiiuyac Haykoil, HO eii He saBjaAsercs. Hackoabko NOHATHA CUTyalUsi ¢ HAYYHBIMH
OUCHMIUIMHAMH ¥ BCEOOINMMH B3IJISIAaMHU JJIsl 4Ye/iOBeKa Mocje 3HAKOMCTBAa ¢ MOUMH
pa6oramu? Tpebyercsi UX MaccoBasi MyOJMKAIUsl BO BCeX rocyJapcTBax 10 MPOBeAeHUs!
ONBbITOB MO JONOJHUTEIbHOMY ONPOBEP:KEHUIO NOKTPUHBI JifHmTeiiHa! Peub uaér o
CIIACEHHHU COTEH ThICHAY 4Yesl0BevYecKHuX AYIl, M0 MeHblleil Mepe! Mbl UX cnacaeM WM OHU
rudnyT! laBaiite IOCTAPAEMCS caenarh nmy0Jukanuu MoUX padoT o4eHb MACCOBBIMHU
U peasbHO ObIcTpbIMHU! JTO BbIroaHo Bam Bo Bcex cmbicaax u KU3HEHHO Baxkuo -
0co0eHHO IS rpa:xkaaH Poccun, YKpauHbl U IPYrux cTPaH, rae BeayTcst 0oeBble JelicTBUS
U MPOUCXOAAT MOCTOSIHHBIE CTOJKHOBEHHS C KepTBaMu!

IIpennarao Bam ucnonab3oBaTs MOM padoThl 1A Banneii 10n0JTHUTEILHONH JTUYHOM
u3BecTHocTu. HaBepusika y Bac ectb Marepuajbl, KOTOPbIMH MOKHO YIJIYOUTH H
paclIdpuTh Te WM WHBbIE BOMPOCHI, HE 3aTPOHYThle MHOK B MOJHOI Mepe. Eciau onn He
OyAyT NPOTHBOPEYUTH HAEAM, H3JI0KEHHBIM B MOUX TPYAAaX, TO HA HUX fI CAEJAK0 CCHLIKY U
nocojeiicTByl0 ux m3BecTHocTu. K HUM Toke OygeT HMpUBJIeYeHO BHUMaHHe OTPOMHOIO
KOJIMYeCTBa JIJeil. A B psie ciIy4yaeB, CBA3AHHBIX C ONbITAMM H Ba:KHbIMM (aKTaMu,
YIIOMHHAHHE O HUX U aBTOpPax, 0e3ycJa0BHO, siBJsieTcs oOsizareabHbiM! Kpome Toro, cama
opraHu3anuoHHas padora OyaeT MoAPOOHO MpeacTaBJeHA MaTepuajaMHM B Pa3HOM BHje
JJIS1 3HAKOMCTBA YeJioBe4ecTBAa ¢ HUMU. OHM CTAHYT MCTOYHUKAMU JIJIs1 HAMUCAHUS HA4YaJ1a
ucropun cosepuieHHo uHoi (Hosoii!) 3pbl! Bame yyacTHe B NOArOTOBUTEIbHOM
JesTeJLHOCTH cAenaeT Bac BceMUPHO U3BeCTHOI JTHYHOCTHIO!

Mou pa6orsl G6ecniiatHbl. S kateropuueckun 3AIIPEIIAKO ucnosn3oBaTh UX B
KOMMeEPYEeCKHX IeJsiX 10 3aBepiieHUsi Bcex BceMUpHBIX 0CBOOOIHMTENBbHBIX mpomexyp!
3anper kacaeTcsi W TeX NONBITOK, KOTOPbIe SIBJSIIOTCS He MPSAMBIM HapylleHHE MOEro
OrpaHUYeHHs], 4 KOCBEHHBIM, HO MOIYT MPHUBECTH K 3aMeAJeHHI0 HYKHBIX YeJ0BeYeCTBY
nepemen! Bce mepeBogumnku, co3naresid GUIbMOB M MOJO0HBIX MATEPHATIOB, B OCHOBE
KoTopbiX Mou TPyabl, HE UMEIOT koMMepueckoro u 3anpeTuTeJTbHOI0 MPaBo HA HUX /10
OKOHYAHMS BCeX YKa3aHHBIX BceoOmux meponpustuii. Ucnonb3yemble HMU COOCTBEHHbIE
HApa0oTKH, 00Pa3bl, roJI0Ca, ONBITHI U ONOBECTUTEIbHbIE (MH(POPMAIUOHHBbIE) CBEIeHHS He
JAaI0T UM NPAaBo /1eiicTBOBATH BoNpeku Moemy 3anpety. [Ipucrynas k co31annio noao0HbIX
npomseuenuﬁ Hu HOBOCTeﬁ, X aBTOPbI MOJHOCTBIO COIVIAINAKTCHA ¢ MOUMMU YCJIOBUAMU U
oepyT Ha cedst OBA3ATEJIbCTBA ux HE HAPYIIATD!

ByabTe pa3ymMHBbI U OTBETCTBEHHBI!

IIpomy oTHOCMTHCA K CBOMM JeiicTBUSIM OTBeTcTBeHHO. Eciau y Bac caaboe
310poBbe, TO OyAbTe TNpeAedbHO OCTOPOKHbBI W HeNMpeMEHHO CcO00.JI0AaliTe NpaBuUJja,
H3J10KeHHbIe B cTaThiaX '"OcHOBBI OesomacHocTH'" W "Kak MbICIUTBH Jyd4mie: BbINOJHAN
npoctble mnpasuial!'. HacrosiTeJlbHO He pPeKOMEHAYI) IPHUBJIEKATH K NOAT0OTOBKE
BeJIMvaimero co0bITUS 00JbLHBIX, 3MOLHMOHAIBLHO HEyPABHOBEIIEHHBIX, MHHUTEJIbHBIX,
NCHUXUYECKH He310POBBIX Jodeil 1 ¢panaTnkoB. Kak 661 Bbl He 0OTHOCHJIMCH K MOJYYEeHHOM
31ech MH(OpMaNMU, HEAOMYCTUMO, YTOObI MOCTpaAaju Bamu 3HakoMble HU3-32 yCHJICHHA
HA HUX BO3/JeHCTBHA.

Jast Bac B Moux padoTrax o4eHb MHOIO CTPAHHOIO - sl 3TO MPEKPACHO NMOHHMMAIO.
OnHako esxkeqHeBHO ruOHer OoJiee 150 ThicAY 4YesioBek (TOYHel, Yea0BeYeCKMX AYII).



TakoBa meHa 3a OTCYTCTBHEe HAYYHOI0 MHPOBO33PEHMS - NMpeXKIe BCero, 3a OTCyTCTBHE
TaKUX HayK, Kak (u3uka U acTpoHomMusi! BUHbI Ha y4éHBIX 32 HeMOHMMAaHUe (PaKTHYECKH
HeT, HO MOrudaIKUM YeJ0BeYeCKHM AyIIaM OT 3TOro He Jierde. Bol, Kak u apyrue Jioau,
cYHTaeTe, YTO OHM YMHPAKOT. B NelCTBHTEJBHOCTH WX AYIIH YHHMYTOKAKT OrPOMHBIE
HeBUANMBIe 1yXU-yOuiiubl. OHM, He 32JyMBbIBAsICh, YOBIOT KaKA0I0, KTO JAelicTByeT NPOTUB
ux uHTepecoB. Ho 3100HbIe TBapu He BCeCHWJIbHbI — OAHAKO W OTAABATHL MM B KePTBY
HUKOro Hean3sa. IlodTromy nmoBTOpIO: TpoOsAB/IAANTe OTBeTCTBeHHOCTH! bByabTe
NpeAyCMOTPUTEIBHBI U ONUPANTECh HA JIOTHYECKOE MbILIJICHHE!

Kak Benyr ce0si peqiurnossubie (paHATUKH € TeMH, KTO He COIrJIaceH MX MHeHuem!?
Haneroch, Bol 3HaeTe! UMeHHO Takoe 0THOLIEHUE OyeT €O CTOPOHBI 1ea0ro psjaa GUu3nKoB
" acTpoHoMoB. He Jydie oTHOmeHHe K MOAOOHBIM B3IJsiAaM OT (paHATUYHBIX XPHCTHAH,
MyCyJbMaH, wuyaeeB... IlodTomy aeiicTBOBaTH HaJ0 OTBETCTBEHHO, IPOAYMAHHO H
oprann3oBanHo! Hy:keH KoJLIeKTHB Ji0ell, yMeIOIMX MBICJAUTH JIOTUYHO M MOCTYNaTh B
COOTBETCTBHH ¢ HMewmleiica curyanueid Ha 3emiuie! Ilo HampaBieHusiM, KOTOpBIe
NPOTHBOPEYAT KU3HEHHBIM HHTepecaM IyXOB-BbIPOJAKOB, 0OJBIIMHCTBO JIOAeH peaabHO
He B COCTOSTHUM peliaTh JIOTHYecKHe 3aJa4u Tuna 2+2.

XoTs 37100HbIe AyXH OTPaHWYeHbl B JHEPIHU OTPHLATEILHBIX YYBCTB, €€ Ha Bcex
YICHOB MOATOTOBUTEJLHONH KOMAHABI JUIA BO3AelicTBHsl BIoJHe XxBaTHT. Tem GoJiee, 4To
OHH CTpeMAATC U B OOJBUIMHCTBE CJIy4YaeB A00MBAIOTCSl, YTOObI YTeHHEe MOUX padoT
HauOoJiee YMHBIMH JIIOABMH NPOMCXOAMJIO B pa3Hoe Bpems. Torma mux Bo3aelicTBHe
MakcuMaJabHO. Ho mpu mMaccoBOM O03HAKOMJICHHH ¢ JaHHOW HMHopManueil MULIHAPABI
YeJIOBEK CMOTYT ee MOHATh M3-32 HX OTPOMHOI0 BHUMAHHUS K Heil U BCJIEICTBHE HEXBATKH Y
YyJAOBHUIIl JHEPruM. A MNOKa CUTyauusi JJjis pa3MmbliluieHduil y Bac B BbiclIedl cTeneHH
HeOaronpusaTHas! OQHAKO U cefiyac MBICJUTH U MOOEANTH OLICTPO MBI MOKeH !

Ectb emé oqHo BaxkHOe 00CTOSITEILCTBO, KOTOPOEe HaM noMemaeT. /lejio B TOM, 4TO
M0 BCeM HaNpaBJIeHUSIM, 3aTParuBaIOIIMM KM3HEHHbIe MHTepechl 1yXOB-BLIPOAKOB, OHH
cTpeMATCH M, KaKk NPaBHJI0, J00MBAIOTCH KOHIUEHTpPalMu Haubojee ciaadbIX Ha pa3sym
mioneil. TloaToMy (M3MKH M aCTPOHOMBI - JIIOAH C CAMbIM OCJa0JIeHHBIM JOTMYeCKHM
annmapatoM MblnuieHusa. IloyTn Takasi ke CHTyanusi ¢ XMMHKAMH, KOHOMHCTAMH H
¢punancucramu. Ho onu B 3ToM He BHHOBHBI! IloaTOMy HaM ¢ Bamu Hal0 NpujioKuTh Bee
YCUJIHS IS pellieHusl YKa3aHHbIX MpodJiem!

HNymaiite CAMU u nomoraire MbICJIUTD JIOTHYHO APyrum!

He onupaiiTech Ha 4yxue MHeHHs, Ja’ke ecId OHH BceoOumme! JlenaiiTe ocHOBOM
cBoux mbiciaeil CYTD, a He BUAUMOCTb, 0CO0E€HHO, KOT/1a UMeeTe 1e10 ¢ Mmukpomupom! He
3aTeBaiiTe J0JITHEe CIOPbI C TeMH, KOMY CJI0KHO peliaTh 3aaauyd Ttuna 2+2. OHu He
BUHOBHBI B CBO€H HeCNOCOOHOCTH MbICIAUTHL JorudHo. HayuHoe mMupoBo33peHUHe HeCET
OrPOMHBIM HEeBHAUMBIM Mapa3uTaM cMepThb. [103TOMy OHH 0Ka3BIBAIOT HA JIIO/Ieil, KOTOpbIe
3HAKOMSITCS ¢ MOMMM padoTamu, camoe cuibHOoe Bo3aeiicTBue. Heo0xoaumMo o0bSICHATH
MaKCHMAJIbHO TNpPoOcTOo u ¢ mokazom! Hano mcnmoab3oBaTh CBOM JIOTHYeCKHMii ammapart
OTHOBPEMEHHO ¢ 00Pa3HBIM MbILLIEHHEM (C MPeACTABJIEHUEM PeaTbHOCTH).

To, yro Bel npo4sn, 0e3ycI0BHO, MPOTHBOPEYUT MHOIOMY W3 HAyKH, HO OHO He
NPOTUBOPEYNT peajbHOCTH, IIpupone, yero He ckakellb 0 MPUHATBHIX HAYYHBIX B3IJISAJAX.
Henbo Moeii pa0doThl sIBJAsieTCSI NMOKAa3 TOr0 TPAaru4ecKoro MoJIOXKeHHS], B KOTOPOM
HaxoauTes 4vejgoBedecTBo. J1oii TPAT'EJIMM cnocoOcTBYIOT B BbICHIElH CTemeHH Tak
Ha3piBaeMble Hayku! IMeHHO M3-32 rOCHOACTBYWOIIUX B HUX JOXKHBIX JOKTPHUH Y JIJeH
OTCYTCTBYET HAy4HOe MHPOBO33peHHe, uTo H npuBoauT K YKACAIOIIEM curyanun na
3emute. K cutyanumn, o koropoiit HUKTO u3 arwoaeii 1a:xe He noao3penaer!

Heo0xoammpble 3KCIIePUMEHTBI



Tpedyerca npoBectu 3 d3kcnepumenta 1o  JOINOJIHUTEJABHOMY
ONPOBEP:KEHUIO JOKTPUHBI JDiiHIITeliHA (OHU U3/10:KeHbI B 5-ii ri1aBe). IlpenBapureibHo ux
Ha/10 JI0BECTH J0 3aKOH4YeHHOro Buaa. IlepBblii U3 HUX - ¢ ucnoJab30BaHueM Mapca, JIyHbI
WIM KOCMHYeCKOro ammapatra. BrTopoii: CpaBHUTENBHBI ONBIT ¢ JBHTAKOMIAMCSH
npuémMHukoM. U Tpermii: mpoBepka 3aBHCHUMOCTH CKOPOCTH CBepPXMAaJbIX BOJH OT HX
JJIMHBI, 2 TAKJKe OT TeMIepaTyphbl cpedbl. 3a Jyuline npe/IJioKeHus - AeHeKHbIe npeMun!

JleMOHCTpanMi0 ONBLITOB ¢ MATHMTAMH HaJd0 COeJIMHUTH € JIKCIEPUMEHTAMH IO
BO3JCHICTBHI0 M [PYIHMH CBEePXMAJIbIMH BOJHAMH (IIOTOKOM 3JICKTPOHOB, PEHTICH-
JIy4aMHU...) HA TeJla, KOTOpble OyayT HAXOAUTHCSl HA TOYHBIX Becax. Bo Bcex cayyasix OyayT
3amKCHpPOBaHbI M3MEHEHHUs Beca ONBITHLIX 00pa3noB. Ho Hy:KHa YMcTOTa IKCIIepMEeHTA.

CHHMMKH-PEKOHCTPYKIHM Pa3JMYHBIX ATOMOB M OKpY:Kaollee X MPOCTPAHCTBO C
NMOMOIIBI0 MOTOKA JJICKTPOHOB M Psija JAPYIHX CBepPXMaJIbIX BOJH HE00XOAMMO CAe/IaTh
obicTpo. Hy:kHbl doTorpadpuu u ¢puiabM ¢ HATIAIHO-PEATUCTHYHBIM BHIOM H € MOKA30M
3¢UpHOIi CTPYKTYPbI aTOMOB B Pa3HbIX M0J10:KeHUsiX. U 31ech aBTOPOB KIET U3BECTHOCTD!

Co3zanue 3J1eMEHTOB - ellé OAHA INPeKPacHas BO3MOXKHOCTb JUIA Y4EHBIX CTATh
BCEMHUPHO M3BeCTHbIMHU Ju4HOCTAMU. Hauunaiite [YMATD, onupasice Ha peajbHOCTb U
HayyHoe MupoBo33peHue! Ilepen Bamm - orpomubie mepcnexkTuBbl! Bensr Bbl mMmeere
OYeBHHOE NMPEHMYIIECTBO BO BpeMeHH! A ONBITHI N0 JAHHOMY HANPABJICHHMI0O UMEIOT H
KOJIOCCAJIBHYIO npakTu4yecky 3Ha4MMOCTh Il BCero yejioBeyecTna!

Heo0xoqumo mnoaymMaTh 00 3KCHepHMEHTAaX, 0 KOTOPLIX IIIa pedyb B CTaTbe
"BeuHblii aBHraTejb BHAHT KaxKAblii W3 HAac eXKeaHeBHO!", ¢ HCHOJIb30BAHHEM
NMOJIOKUTEJbHOH HHTeppepeHuMu. UX NpakTUYecKYI0 LEHTHOCTH JJIs1 4YejioBe4YecTBa B
YCI0BHAX HEXBATKH dHEPropecypcos Bbl J0/I:KHBI IOHUMATD.

Hoaymaiite OCHOBATEJIBHO u Bbl noiiMére, 4ro ONBITOB MOKHO C€O31aTh
AeidcTBUTEJbHO MHOro. HMcmoJsib3dyiiTe jJormveckuii anmapar MblluieHus! YdacTByiiTe B
NMOJAT0TOBKe U B JAeMoHcTpanuu onbiToB! Ilopa, HakoHen, B cnopax JeiaTh ONoOpy Ha
JIOTHKY U PeaJIbHOCTh, 2 HE HA MacCOBbIe OIINO0YHbIe MHEHUS !

He cranoBuTech Oe3ydyacTHBIM HalJamoAarTesieM, a TeM 0ojee, HerogymOIIAM
KpukyHoM. Ilposepsiiite! Ecaum Bpl BHUMATE/NBHO YHMTAIM MATEpPHAJ, TO HABEPHSIKA
3aMeTHJIM, HACKOJIbKO cJ1aba mo3unms y4éHbix. I kak MHOT0 caMbIX IPOCTHIX SIBJIEHUH OHU
He B COCTOSTHUM 00bsICHUTH! Y Bac ecTh npexkpacHasi BO3MOKHOCTB cAesaTh cede UMSI!

Heo0xoaumbl 1onoJiHATE/IbHBIC ONBITBL. OHU JOJIKHBI ONMUPATHCS HA PEaJIbHOCTD,
a He HA MPaBAONOA00HYI0 MATEMATHYECKYI0 Mo/ie/ib. B CBOMX pa3MbINIJICHHAX HCXOAUTE U3
TOil cTpyKTYphl BeesienHoi, yTo Bel Bugean Ha pucynke. U co3naBaiiTe dkcnepuMeHTbI!
OnebIThI, CO3J1aHHbIE MHOI0 W Yxe NpoBeAéHHble, Bbl He M0/LKHBI mpeanaratb. Bce
JKCIIEPUMEHTHI OyAyT JAeMOHCTPUPOBATHLCA B OJau:kaiillee Bpemsi. Bam onbIT craHer
HocuTh Bame nmmsa. Bce 3xcnepuMeHTHI HEOOXOAMMO CHMMATh HA BbLICOKOKAYeCTBEHHOM
anmaparype I NoKa3a (UIbMOB BceMy 4YejioBedecTBy. B HHMX OyAyT ccbUIKM Ha
JOMOJIHUTENbHbIe (WIBMBI 1O (U3NKe, ACTPOHOMHHM, XMMHHM, HCTOPHH, MeIHMIHHE,
OHO0JIOTHMH, TEXHHUKE...

Ecan Bbl npoBenére 11000ii onbIT, yNOMSHYTBHIH MHOIO B pa00Tax, U He MOCTABHUTE
MeHsI B M3BECTHOCTB cpa3zy, To Bac s aér cypoBoe HakazaHue. Bbl coBepuiuTe He IJI1aruar, a
INPECTYIUIEHHUE IMTPOTUB YEJIOBEYECTBA! Kapa O0yaer coorBercrByromeii! Jlaxe
3a majoe 3arsruBanne BEJMYAWMIIEIO co6bITHS OTrpoMHOEe KOJHYECTBO JIIOeii
pacniiayuBaercs xu3HAMH! [lo3TOMy M BCSIKMI Apyroi 3KcHepuMeHT, MOCTPOEHHbINH Ha
0CHOBe MomuX pa6oT, He MoxkeT adummpoBarbesst BE3 UX ITIOJAPOBHOI'O ynomunanusi!
IIpomy nposiBiAATH NOHMMaHHe, O1aropasymMue U He OCJI0KHATHL cede KM3Hb OIPOMHBIMHU
HeNPHUATHOCTSAMH.

MarepnaJsl, BKJIIOYasi onucaHue BceMupHOll ocBoOOAWTENBHOM mpouenypbl, Bul
MoOkeTe ckayaTh ogHuM (aiiiom B ¢popmate zip. Tam HaxoaaTes 2 crarbu (1-a u 2-91
yactb). O0e B popmate pdf u doc. B mepBoii yacTu - Bce cTpanuubl caiita www.e-vd.ru


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

Onu sBasOTCA rjaaBamMu padorbl (1-ii yacTbr). Bropas yacTh mpeacTraBiieHA TOJBKO
oTaejbHOH cTaThéii. EcThb u 3-1 4yacth. OHa ¢ pabdoramu, OJM3KHM K H3JI0:KEHHOM
TeMaTHKe, HAXOAUTCS B 0TAedbHOM (aiijie zip. Bee onu - Takke B popmarte pdf u doc. Ecan
1-10 1 2-10 YacTh MOKHO CKa4aTh Ha J1000il cTpaHnne caiita www.e-vd.ru, To 3-10 4acTh ¢
JOMOJHUTETbHBIMHA CTATHSIMH - JIHIIb HA €0 7-i CTpaHMIle.

Kpome Toro, Bce padorsl, Bkiaw4asa 1-10, 2-10, 3-10 U nocJjeAyouye 4acTu MOXKHO
ckayaTb oAHUM ¢aiisiom B d¢opmate zip ¢ 3-x o00Ja4YHBIX XpaHuauI. PaGoThI
npeacrasieHsl B 2-x ¢gopmarax: pdf u doc.

1. SfIunexc - https:/disk.yandex.ru/d/PxA9eKhgybk Bw
2. Dropbox - https://www.dropbox.com/s/fqvj4841188ytvy/9%?20works.zip?dl=0
3. Pcloud -

https://e.pcloud.link/publink/show?code=XZjgkSZaY4JImLt7IpvxH912a810fR6UF5k

I'nasa 11

OcHOBEI 0€30IIaCHOCTH

B nmnepuox moaroroBkm BceMHUPHBIX O0OCBOOOAMTENBLHBIX MEPONPHUATHH ero
OpraHu3aTopaM M 4YjeHaM HX ceMeil, KAK M BceM JIOAAM, cieayeT o0e3omacutb ce0si OT
nary0OHOro Bo3aeHcTBHUSA 3JJ00HBIX 1yX0B. 1151 3TOrO:

1. Beictpo MOABJAIOINMCSH nan BHesanno BOSHUKAIOIUM mbicasaM He
cJ1e10BaTh, T.e. He JeJaThb MMIYJbCHUBHBIX [eHCTBUi, 0CO0eHHO B CHUTyalusX, Irie ecTh
BEPOSITHOCTH HeCYacTHsI.

2. DBbITb OCTOPOKHBIMH € 3JJIEKTPONPUOOPAMHM, MCTOYHUKAMHU MNUTAHMA,
reHepaTopaMM 3JIEKTPOMATHUTHOIO H3Jy4YeHHsl (TaKMX, KaK TeJeBH30p, KOMIbIOTEpP...) H
BCeM, YTO XOTh KaK-TO MOCPEACTBOM 3JIEKTPONPOBOJI0B C HUMH CBfI3aHO. 3eBC, Kak Bbl
3HaeTe, MeTAJI MOJIHUH (BHOE NMpeyBeIuYeHne, HO Koe-4To AyXu-yOuiIbI MOryT).

3. He pomyckaTh IUIOXOr0 HACTPOEHMs, CJIE3JIMBOIO COCTOSIHUSI M YCJIOBHIA,
CIOCOOCTBYIOIMX MOSIBJICHUIO OTPULATEIbHBIX IMouuii. He BotHOBaThCSI.

4. HexeaareJbHO npe0bIBATH HAa BEPXHUX 3TakaX B BBICOTHBIX 3JaHUAX
JJMTeabHOe BpeMs. B Takoii cutyanuu mo Bac MoryT 6MTh U CHU3Y.

5. He ynorpedasaTh 4acTo M B 00Jb1IOM 00bEMe CNIMPTHOE, caxap, COJib W ey,
coJepakalnyo KoHcepBaHThI. He ncnonb30BaTh HAPKOTHKHU U BO30YKIal0IIMe CpeAcTBAa.

6. He mnepeemats M cpa3y mocje eAbl He Oparbcsi 3a padoTy, TpeOyIOUIYIO
ype3MepHbIX ycuiiuil. MHave Bbl puckyere moy4uTh MHCYJbT, KaK ''moaapok' oT 1yXoB.

7. IIposIBJAATH OCTOPOKHOCTb C KUBOTHBIMM M NTHIAMH, OCOOEHHO C TeMH,
KOTOpPbIe arpecCMBHBI MJIN pa3paxeHbl. OHM ToKe M0 Bo3elicTBHeM!

8. Ouenb mIMTENIbHOE Bpemsi 0Oe3 mnepepbiBa BHUMAaHME HH Ha 4YéM He
cocpeaorayuBatb. CTpeMUThCs, YTOOBI padoTajiu pa3Hble Y4acTKH Mo3ra. B mpoTruBHom
cJydae MOKHO MOJYYHUTH TOT 7K€ HHCYJIbT.

B 10 ke BpeMsi He00X0AUMO:

1. Co3gaBath  Xopollee HACTPOEHHE  MOCPEICTBOM  MY3BIKH,  TeHUS,
IOMOPUCTHYECKUX UCTOPHIi, MPUATHOM 310POBOii MUIIH. ..

2. VYjaeasiTb MNOBBIIEHHOE BHHUMaHHe 0€30MACHOCTH JeTeid, HHBAJIU/IOB,
npecTapesbiX U 00JbHBIX.

3. ¥YXoauTh OT OTPULIATENbHBIX IMOIUIT U MbICJ/I€ll, HABS3bIBAEMBIX Mapa3uTaAMM.

4. [lnanupoBaTthb npeacrosimme aeiicreus. Uneu puxkcupoBaTs HeMeAJIEHHO.

5. He mepeyToMJsITbC M NOAAEPKUBATH XOPOUIYK) YMCTBEHHYI M (U3HYECKYIO


https://e.pcloud.link/publink/show?code=XZjgkSZaY4JlmLt7IpvxH9l2a8I0fR6UF5k
https://www.dropbox.com/s/fqvj484ll88ytvy/9%20works.zip?dl=0
https://disk.yandex.ru/d/PxA9eKhgybk_Bw
http://www.e-vd.ru/

¢dopmy.
HaXOJISIHlI/lMCH B 3KBaT0pI/la.]'[I)HO]7[ qgacTu 3eMJII/I H TaMm, riae ceiflllac CTOUT )Kap](aﬂ
Noroja, cjaeayeT ObITh OCTOPOKHBIMHU B/ABOIHe.

OO0OHapy:KUTH NPUCYTCTBHE IBYX BBIPOJKOB B CBO€H r0JI0Be MOMKET KaMKIAbIil

JABa nyumery0a Bo3JeilicTBYIOT Ha JI0/ieil MOCPeICTBOM CO3JaHHA B HX T0JI0Bax
o0pa3oB-cuieH Tpe0yeMbIX [eiiCTBMil, CJOBeCHbIMU MNPUKA3aMH U BJHMSHMEM Ha
IMOLMOHAJIbHBIE LEHTPbl, a TaKxke coeJuHeHHMeM IJTHX cnocodoB. Iloatomy [uIs
o0Hapy:KeHHsl UX MbIcJeil 1 00pa30B He00X0IMMO BHE3aITHO NpepBaTh (ppa3sl (B TOM YHCIIE
— MBICJICHHBIE) Ha IOJIyCJI0Be U 000pBaTh COBepIIaeMble AeficTBHSA, eCJIH Te M Ipyrue HecyT
B celOe J000e oTpunareabHoe Hayando. Ilpu Beskoil ccope (1axe BooOpakaemMoi)
npepbiBaiiTe MOTOK CJI0B M JAeiiCTBUS U OYeHb BHUMATEJIBHO CjeluTe 3a MX pa3BUTHEM.
IIpu OauTeNbHOM MOAXO/E U HEOJHOKPATHOM NoOBTOpe Bhl 3aukcupyere Mx KOpOTKOe
NpooJIZkeHHe B cBoeil rosose. Ckaxem, Bbl 060pBann cjioBo '"cBHHBbA" Ha TpPéx OykBax
"cu'". A Bam yaacrcs ycablmath ero B Buae ""cBuH' win "cBuHb'. OQHAKO Ay XH-YOUHIIBI
MOryT yBecTH Baliu MbIC/IM B CTOPOHY U Yepe3 NMOJ0KUTeIbHbIe IMOIIUU H BOOOpaxkaeMble
cueHbl. Ho KOHeYHOI UX HeJIbI0 IBJASIOTCS TOJLKO OTPHLATEIbHbIE YyBCTBA.

OHM BO31eiicTBYIOT Ha CO3HAHHE M YYBCTBa JIIOAell M KPYHHbIX cymiecTB. JlBa
BBIPOAKA CTPEMSAITCA PACHAJMTh JII0Oble OTpULATeJbHbIe SMoUMHU Be3de. Bbl xpanurte B
CBO€il MaMATH HeMAJ0 CUTyaluil, KOTOpPble NpHUBeJM K HenpusaTHocTAM. HaBepHsika
NOMHMTE, KaK NpH BuAe J1000i kKaracTpodnsl y Bac B roJioBe nmosiBJsLUIMCh NOAO00OHBIE
cueHsbl, HO ¢ BammMm yyactueM. JTo He pa3birpaBlieecss BooOpa:keHHe W He padoTa
NMOJCO3HAHMSA, a4 BO3JeHCTBHe OrpOMHBIX mNapa3uToB. Ho oHM 4enoBeueckomy riasy
HeBUAUMBI. [1o3TOMY M 37101€HCTBYIOT Oe3HAKA3AHHO.

Bo3neiicTBre BHIPOAKOB HA cefe MOryT 3a()MKCHPOBATD JIOH, OT KOTOPBIX 3aBHCSAT
OKOHYaTeJbHbIe CPOKH NMpoBeAeHus: BecemupHbIx npoueayp. B coznaBieiics: cutyanuu nsa
YyAOBHILIA OYAYT CTPEMHUTBCS, YTOObI pelIaJich MPo0dJjeMbl BTOPOCTENEHHbIE, a IJIABHbIE
OTKJIAABIBATUCH U 3a0bIBaIuCh. Hy:KHO TIIATeIbHO KOHTPOJIHUPOBATH CBOK YMCTBEHHYIO
aeATeJbHOCTh. EE 3aMensienue, mpepbiBaHMe M YBOA B CTOPOHY BbI cMoOxkeTe OIIYTHTh
¢usuyecku, kak aeiicTBUe NOCTOPOHHell cuwiabl. Bo MHorom Bame nporuBoaeiicTBue
Napa3uTaM 3aBUCHUT OT IMTAHMS, HACTPOCHHS, OKPY>KAKIIUX YCJI0BUH U BHUMAHMSI.

IloBTOpIO IrI1aBHOE, YTO HAay4uT Bac pasoOparbes ¢ ux npucyrcrBuem BBICTPO:
Bamm wmbicau, Bkiawouyas oo6pasbl, LHEJEHAIIPABJIEHHO CO3JAIOTCS wuau
MN3BJIEKAIOTCS u3 namsatu Bamu, a ux - IPUXOIAT, IMOABJISAKOTCS no-BopoBckH,
Heo:KHIaHHo, naxe HesameTrHo um INOJMEHSIIOT COBOM, yBoas B HY:KHOM st
OrPOMHBIX MApa3suTOB HanpaBjeHud. Bbl Bo3Bpamaerech k Bammm MmbiciasM, a AyXu-
BBIPOJIKH HX CHOBAa NOAMeHSIIOT cBouMH. KoHTposupyliTe TeueHue MbIcieil, U1 BCKOpe
npouecc ux 3aMmensbl A5 Bac craner oueBuAHBbIM!

I'naBa 12

Kak MbICIUTB JIy4llle: BHINOJIHSAN NpocThie MpaBuJa!l

Jast Toro, 4ro0bl B JajbHelllleM He COKajdeThb 00 YNYIIEHHBIX BO3MOKHOCTHX,
HEe00X0AMMO C CaMOro Hayajga MbICIUTH YMHO, JornyHo. K coxkajiennio, B cOBpeMeHHbIX
3eMHBIX YCI0BHSIX 3(QdeKTHBHAsE YMCTBEHHasi AesiTeIbHOCTh BecbMa 3aTpPyIHHMTE/bLHA.
Onanako oHa Bo3Mo:kHa. Ha/io TuIb BBINOJIHATH ONpeae/IéHHbIe YCIOBHS.

YcaoBust 3¢ppeKTHBHON YMCTBEHHOM 1€ATEJILHOCTH



Yeunurs 37100HBIM JyXaM BJIMSHHE Ha 4YeJOBeYeCKMi MO3r W YM MO3BOJIsIeT
He310poBas MUIIA, eé U30bITOK U rojogaHue. JleiicTBUSI OTPOMHBIX Mapa3uTOB B TeYeHHe
ThicAYeJeTHil ObLIM HampaBJjieHbl Ha (opMHpoBaHMe Yy 4YejoBe4ecTBa OIIMOOYHBIX
B3[VISII0OB BO MHOT'HX 00j1acTaX. B ux yuciie - npeacrasiieHus: 0 IPABUJIbHOM MUTAHUM.

IMocrymiieHue B roJIOBHOH MO3r OOJIBIIOrN0 M MAaJIOT0 KOJUYECTBA NUTATEIbHBIX
BellleCTB yCHJIMBaeT Bo3jeiicTBHe mapa3uToB. IlodToMmy (pykThHl (0CO0EHHO U KHCJbIE),
opexu, JIMKCUPBI U3 TPAB-CTUMYJIATOPOB BpPOJe ’KeHbIIEHS] WM JJ1eyTePOKOKKA, HACTOU
TyCTOM M JaxKe cpe/lHel 3aBapKH cjieAyeT yHoTpelasTh B MAJIOM KOJIHYeCTBe.

Cpa3zy nocJse npo0ys;kaeHusl 4eJIOBeKa BJUsIHHE BBIPOAKOB Ha Hero eumeé CHJIbHO.
IloaTOMy B Takme MHHYTHI BajkHble Jeda He IUIaHupyiite. CHavaja NpPOCHHTeCH
OKOHYaTelbHO, 00ecniedybTe HOPMAJIbHOEe KPOBOOOpalleHHe, a JHIIb 3aTeM NPUCTynanTe K
OCHOBHOHi YMCTBeHHOi#i AesTeqbHOCTH. M mociie eabl B TedeHue 30-40 MuHYT He
NpUHUMAaiiTe BaxHbIX pemieHnid. Eciu ke Bbl moenn mJjoTHO, TO HAYMHANITE OCHOBHYIO
YMCTBEHHYIO J1eSITeJIbHOCTh He paHbIlle, 4YeM 4epe3 1 gac.

OcHOBHONi 00b¢M BHTAMHHOB M TOHM3HUPYIOIIMX CPeACTB ynorpedasiite no 14-15
yacoB. IIpu mokajabiBaHMAX B cepime caejaiiTe Maccak IPyAHM WM BBINOJHUTE JEérKue
yHpaKHeHHs C YYACTHeM MBI BepXHeil yacTu Tesa u pyk. Ilpu cepaeyHoM HeroMOranuu
OTAbIXAMiTe U CIUTE TOJBKO Ha JIeBOM OOKY.

Tpyaurech o0si3aTesibHO ¢ nepepbiBamu. Ilpexkpamaiite padory, Kak MUHMUMYM, 32
30 MmuHYT 10 cHa. Ilepex cHOM roHWTe IUIOXHEe MBICJIAM NMPOYb M He omacaiTech yBHIEThb
kommMapbl. Tak Ha3biBaemMas '"ICHOCTH MbIcJieil HeOObIKHOBEHHAs' CBUIETENbCTBYET, KAK
NpaBuIo0, JUIIb 00 oAHOM: Bbl ABHUraerech B HYKHOM JUISl BBIPOAKOB HAIPaBJICHHH.
Bunpouem, OHE MOT'YT AeliCTBOBATH U METOA0M OT POTUBHOIO.

Jonaroe mnpe0biBaHHe 3a KOMIBIOTEPOM H JJIUTEJBHBI NMPOCMOTP mepeaay Mo
TeJeBU30Py YXYAIIAI0T YMCTBEHHYIO NeITeJbHOCTh HA NMOCTEAYIOIINe HECKOJbKO 4YacoB,
KaKk W Jo0asi NpoAo/LKMTeIbHasdA padora co 3puredbHbIMH oOpazamu. C MOKpPBIMHU
B0JIOCAMH y TeJIeBH30Pa M KOMIIbIOTepa He CUANTE.

Paznpa:kuTeIbHOCTH W arpecCMBHOCTH CHOCOOCTBYeT MOCTYIJIEHHE B IeYeHb
He3I0pOBOli muIM Wi eé ypesMepHoro o0béma. Ilpu pasgpaKuTeILHOM XapakTepe
NPUBA3LIBANTE ¢ MOMOIIBIO 00JBIIOI0 MOJOTEHLA TOPSYYI0 IpPejKy Ha 00J1acTh NevYeHU
NMOOYePENHO crepeay U C3aaU MocJie eibl M B epUoabl, Koraa Bac 3axyiécThIBalOT 3MOIUM.
IIpu csadoii niam 60ILHOM NeYeHN He elIbTe KapeHoe, ;)KUPHOe, 0CTPoe U COJIEéHoe.

3HAYUTENHbHO YBEJIMYHMBAIOT BJHSHHE 4YYAOBHIN Ha pa3yM uYejoBeKa H ero
IMOLMOHAJIbHbIE HEeHTPhI: HAPKOTHKH, aJTKOI0Jib, Ta0aK, caxapocoJepskamige MPOayKThbI,
C0JIb, KOHCEPBAHTBHI, BO30y:xKIawIIHe CpeacTBa (BKIKWYasa Kode, Kakao, 4aii),
NEePEeNoJTHEHHOCTh JKeJdyAKa NMUINeH U KMAKOCThIO... Jlake Majioe colep:kaHue CIUPTA B
KPOBH /1aeT BHIPOAKAM BO3MOKHOCTh BJIUATH HA cepaue u Mo3r. IloaTomy Bo3nep:kurech OT
BCero, 4YTo COAEpP:KUT CHUPT. XO0J0J YMEHbIIaeT BJIWSIHME BBIPOAKOB, HO OXJasKAeHHe
OPraHu3Ma, B IEPBYI0 Oo4epeb roJ10BbL, IPUBOINT K YBEJINYEHUIO UX BO3eiCTBUSI.

Yaeasiite rojiope camoe npucrajabHoe BHUMaHue. IIpu riry0okux pa3MblIIeHUSIX
KJIaauTe 00e JaJ0oHU Ha MaKkymKy. U rinaBHoe: cTapaiiTech He ObITH B IIJIOXOM HACTPOEHHUH.
O0s13aTe/IbHO HCNOJIB3YHTE CMeX H KaK JIEKAPCTBO, M KAaK CPeACTBO JJs YCIEeNIHOM
YMCTBEHHOIl JesiTeqibHOCTH. JlyMaercs jiyumie BO BpeMsi X0AbObI M IBHKEHHMS - 3aMeUYEHO
JaBHO M MPaKTHYecKH Be3e. O0bsACHeHHE MPOCTOe: CBA3b Mexk1y Bameii rosioBoii m oxnum
W3 HeHTPOB OTPOMHBIX IyXOB YXy/AIIaeTcsl, U BO3elCTBHe UX cjadeeT.

N3 nppocrorhl mnpaBuil  He cjeayer, 4ro oHM He J¢pdexTuBHbl. Hy:xHa
CHCTEMATUYHOCTb. Y clieX J0CTUraeTcsl PABHOMEPHOCTBIO U NNOCTOSIHCTBOM, 2 He PHIBKOM.

JlyMaTh YMHO B IL10XOM HacTpoeHuM Bbl He cmoxkeTe!

HNmenno Tak! [loaToMy B nepuoasl, korna Bamu npuHAMaloTcsl BaKHbIe peleHHsd,



HHUKaKHe OTpULATeJbHbIe SMOUUM HegomycTumbl. MHauye MbicauTs yMHO Bbl He cmoikeTe -
BaMm He mo3BoaAT AyXu-Bbipoaku. OaHAKO ecTh HeGoJbIIOE HCKJIIOYeHHE. B TOM ciayuae,
koraa Bel camu co3naére B cebe CIIOPTUBHYIO 3JIOCTD (He APOCTh U He HEHABUCTD) U
koHTposmpyere eé IIOJTHOCTBIO, To ona momoraer Hacrpoutbesi. Ho Takoil mpomecc
J0JI5KeH ObITh JAelicTBUTENbHO N0 Bamum kouTposem u purbes HEJJOJITO!

Crpemurecs aymatrs JIOTHMYHO, koutposaupyiite csoro YMCTBEHHYIO
aesiteqbHOCTH 1 DMOIIUN!

IIponoskenue (2 4yacTh) HAXOAUTCH B TOWM :Ke mamke, YTo U 1-1 yactb. OHU 00e
npeacrasjaeHbl B popmare pdf u doc. CxavaiiTe ux ¢ J1000ii cTpaHunbI caiite www.e-vd.ru

Co3HatenbHasi 3aJep:KKka ¢ mnpoBeleHueM BcemupHoii 0cB0OOAUTEIBLHOM
NpoueAYPHI ABJISAETCA THKKHM NpecTyIuIleHHeM (He TOJbKO NMPOTHB COOCTBEHHOI0 Hapoaa,
HO ¥ NPOTHUB 4YejioBevecTBAa). Benb exxecyTouHo yHuutoxkaercs 6osiee 150000 genoBeyeckux
aym. IloaToMy KaTeropuyeckd HACTaMBal0 Ha apecTe JHMI, BHHOBHBIX B TaKOM
npectyimieHnd. OHH JOJKHBI NMpeACTaTh Nepel CyAOM H IOJYYHUTH TOJBKO TIOpEeMHOe
HaKa3aHHe - KaKyl0 Obl JOJLKHOCTH He 3aHMMAJTH. ApecToBATh M NMOCAAUTh Ha CyAeOHYIO
CKaMbl0, 4 B JaJIbHelilleM U B TIOPbMY, Ha/J10 M UCMOJHHUTE/ell UX MpuKka3oB. Bce oHm -
BOEHHbIE MPEeCTYNHUKH M0 CYTH M MaciuTadaM cBOero 3JjiofesiHus!

Haperochr Ha Bam pa3ym u oTBeTcTBeHHOCTh, EkKUMOB BukTop AMutpueBuny

IHouToBblii sMK: ev@svoedel.ru
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