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OT aBTOpa

dyHnameHTanbHasA (PU3MKA, 0 MHEHUIO COOCTBEHHBIX CIEIIMAIMCTOB, HAXOJUTCS HECKOJIBKO
«Ha pacIlyThe»: — «...Ha NEPEIHEM Kpae (PU3UKU U aCTPO(PU3UKHU CETOAHS U B CaMOM JeJie Cyllie-
CTBYET psiji HepelleHHbIX podiieM...» (JI. M. Tomwmibumk, wieH-koppecrionsieHT HAH Benapycu,
IOKTOp (pU3. MaT. HAyK, Ipodeccop, U3 pelieH3NH Ha KHUTY), «...[Ipy 9TOM He3bI0IeMBIM OCTaBaJICS
MPUHLMIT HEOOPATUMOCTH M TIPEEMCTBEHHOCTH B Pa3BUTUH HAYKH: 3HAHHE, J0OBITOE TPYAOM MHO-
I'UX NPEIIECTBYIOIINX TOKOJIEHUH YYEHBIX, HUKOTJa HE NIEPEYEPKUBAJIOCH, a BKJIIOYAJIOCh B HOBYIO,
Oosiee aIeKBaTHYIO PEAJIbHOCTH CHCTEMY 3HAHUS B KaueCTBE HEKOTOPOI'o MPEAEIbHOrO ciyyas. .. »

Jpyrumu cioBaMu IMOIBITKA HAUTH HOBBIE, OIMYAIOIIUECS B ITPUHLMIIE IyTU BOCIIPUATHUA
OKpykatomero Mupa, HECMOTPsl Ha UX TIEPCHEKTUBHOCTD, Beeraa OymyT oOpedeHbl, M B KOpHE Ipe-
CEYEeHBbI 110 TPUYMHE, HAIPUMEP, OTCYTCTBUS B HUX «IIPEEMCTBEHHOCTH» OT HAyUHBIX ABTOPUTETOB.

B3B 3a 0CHOBY MaTeMaTMYECKMH alIapar ¢ €ro CUCTEMOU YIPOILIEHNI U OKPYIJIEHU!, UCITOJb-
3ysl IEKapTOBCKMUI MPUHIIUI «OT IIPOCTOTO — K CJIOKHOMY>» U IIPU 3TOM, OTPaHUYMB CeOsl KECTKIMHU
paMkamu (hOpMyJIMPOBOK M IMPUHLMIIOB (pyHIaMEHTaIbHasl HayKa TeM caMbIM co3JiaJla cebe UCKYC-
CTBEHHYIO MPErpajy B BUJIE CTEPEOTHUIIA: «TaK ObITh HE MOXKET, [IOTOMY UTO HE IOJKHO. ..». B pe3ysib-
TaTe MOMbITKY CO3/1aTh MOAEIb Mupa, COOTBETCTBYIOLIYIO SUHIITENHOBCKOMY KPUTEPUIO «BHYTPEH-
HETO COBEPILIEHCTBA TEOPUM» MTOKA HE YBEHYAINCh YCIIEXOM, XOTA MH(OpMaLK O (PU3UKE TPUPOBI
yXke cerlyac BIIOJIHE I0OCTaTOYHO.

Ota paboTa He SABJIATHCS HAYYHBIM TPYIOM, MOTOMY — KaK OOJBIIMHCTBO ONHMCAHHBIX 37€Ch
(pM3MYECKUX TPUHIIMIIOB M BHIBOJIOB HE COOTBETCTBYIOT OOLIENPHHATOMY Ha CETOAHSIIHUIA JEHb
Hay4YHbIM MUPOM MHEHHUIO. PaBHO Kak M JIMTEpaTypHbIM (PaHTACTUYECKUM MPOU3BEIEHUEM — O0pU-
COBaHHbIN 371eCb MUp peabHO CyILECTBYET.

Tema 00b11eHHA — «COTBOPeHHEe Mupa» H ero cyTh.

WNuoe npencraBieHne O rpaBUTAlUM U MHEPLUH, JIEKTPUYECTBE U MarHETU3Me, BO3ZHUKHO-
BEHUM MaTepuy BceneHHOW M MCTMHHBIX IIPUYMHAX €€ MEePEMELICHUM, TPOCTpaHCTBe U Bpemenu,
JOCTYITHOCTH 3HaHUi1 0 Oyy1em u BeeneHckoii Borne, 0 manekux nepcrnekTuBax SBOMIOLIH U ITpoyee,
npoyee. . ., 371000IHEBHAsI TeMa CETOIHSIIHETO IHsI, He MOTEePsIBIIask aKTyaJIbHOCTH CO BPEMEHEM.

CoBpeMeHHOE HayYHOE MBIIIIEHUE, OCHOBAHHOE B OCHOBHOM Ha MaTEMaTUYECKUX «IIOCTYJIa-
Tax», CKYIIO B U3JI0KEHUU U ITPEJHA3HAYEHO JJIs1 Y3KOIro Kpyra CIIELIaIACTOB.

— «...TEKCT B LIEJIOM, KaK IO (popMe, TaK ¥ BO MHOTOM — I10 CYILECTBY HOCUT XapaKTep IOy-
PEJIMTHO3HBIX — MOJTYMUCTUUYECKUX OTKPOBEHMH. ..» (aBT. (ppa3bl U3 PELICH3UU, CM. BBIIIIE).

Jla, COBMECTUTD PEJIMTUIO, MUCTUKY C MaT€pUAIMCTUYECKOM PEAIBHOCTBIO, 3HAHUE C BEPOW,
SBOJIIOIMIO C OOXECTBEHHBIM HAyajloM M BCE B JIOTMYECKOH MOCIEI0BATEIbHOCTH — HOHCEHC,
HO K 9TOMY BCerja CTpeMuIach IPOrpecCuBHast 4YaCTh YEJIOBEUECTBA, YEro He U30exKaTh, HOTOMY Kak
MMEIOIIUIACS OOTaThIi ONBIT MPSIMBIX M KOCBEHHBIX JI0KA3aTeJIbCTB, IIOPOI MAPaHOPMAJIbHOTO XapakK-
Tepa, TOBOPAT, YTO MU BBILIE U CIIOKHEE COBPEMEHHOIO (PU3MUYECKOTO MATEPUAIUCTUIECKOTO ITPe-
CTaBJIEHUS O HEM.

Crnenyer npusHaTh, 4TO MPAKTUYECKU KXl U3 HAC PEAJIbHO, B )KU3HU, JIMYHO BCTPEYAJICS
C SIBJIEHUSIMH, KOTOPbIE HEBO3MOXHO MOSICHUTh B paMKaX COBPEMEHHOM HAyKH U 3TO aKTYaJIbHO.

ITO MHOE MUPOBO33PEHUE, HABEHHOE LIENOTOM D(Upa, OCHOBAHHOE HA PEAJIbHBIX MOJCKa3-
Kax MMCTHYECKOI'O XapaKTepa, JOCTYIIHO B U3JI0KEHUH, U ITPEJHA3HAYEHO 115 ITMPOKOIo Kpyra 4nTa-
teneil. Tema MocTosIHHO 0OCYXIaeTcsi B 0OLIECTBE, HO B OTJIMYME OT aHAJIOTOB, paboTa CONEP/KHUT
He OOLIMPHBINA KPYT BOIPOCOB, a JIOTMYECKU BBIBE/ICHHbIE BAPHAHThl KOHKPETHBIX OTBETOB U MOSIC-
HEHUI: «4TO €CTh MPUYMHA, & YTO CJIEJCTBUE»; «4YTO MEPBUYHO: SO, WM KYpHULa» U YTO JIEKUT
B «Hauane», u uto Oyner B «Koniie». Ho riaBHas Tema — kto ectb bor u kakoBa Ero 1ieb.

10 He puitocodus U, TeM Ooliee, He HayKa. ITO TEOIOrHsl, HO Ha KAYeCTBEHHO NHOM YPOBHE.

Agtop: H. XomuueHok
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CueHnapuii BceJJeHHOH

«BcrOMHH, YTO ThI MPHHSJ H CJIbIIIAJ

1 XpaHu " nokaiicsi. Ecim ke He Oyaemnb
00JpCcTBOBATH, TO I HAW/Iy HA

TeOsl, KaKk TaTb, U Thl HEe Y3Haellb, B

KOTOPBIH Yac Haily Ha TeOsI».
(«OTKPOBEHME>» Casaroro Moanna Borociiosa)
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Heabdunapui

Kenmun u 1e1b(PUHOB 00beIMHAET CTPEMJIIEHUE
K KpacoTe.
(MyTb SBOJIIOLIUN).

B nocieiHee BpemMsi CKOPOCTD JIOCTHKEHUH YeJIOBEUECKOTrO Mporpecca Bo BCeX BOCTpeOyeMbIX
00JIaCTSIX He MPOCTO YAUBIISIET, OHa ycTparaeT. Kaxplii HOBBII roj] IPUHOCHUT CTOJIBKO TEXHOJIOTH-
YEeCKUX M3MEHEHHI, YTO Ha MBICITb, & UTO ke OyJleT JIeT 3TaK Yepes. .., «MypallKu OeraiT Mo Texy»
OT OE3BICXOIHOCTH.

[Mapa6ona rpaduka TEXHUUECKOrO MpOrpecca yke ceiyac CTPEeMUTCS BOCCOSAMHUTCS C OChIO
«y», Ha OCHOBaHWMHU YeTr0 aHAJTMTUKH TPEJICKa3bIBAIOT KAUECTBEHHBIN CKaueK B (PHM3MUECKOM MUPOBO3-
3penun. Hayka, MCKYCCTBO, OBIT HACTOJIBKO YCJIOKHWIIUCH, UTO 03 «OueHb» Y3KOH CHeluaIn3alum
Y MaKCUMAJTBHOTO, TIPY 9TOM, HAINPSKEHUsI YMCTBEHHOTO U (PM3MUYECKOTrO TPy/la «HUYErO B )KU3HU
HE JIOCTUTHEIb». JKU3Hb NPEeBpaTUIach B «TOHKH 10 BEPTUKAJIM» HEU3BECTHO Ky/la U 3ayeM. Bos-
HUKJIa COIMAJIbHasK po0OiemMa — Bce OOJIbIlie MOJIONEKH He BbIIEPKAB PUTMa «TOHKM» TEPSIOT BEPY
B cBOe Oyayiee, B ce0si. Ctpecc TpeOyer Boixoaa. Camasi BocTpeOoBaHHas podeccusi — MCUXOJIOT,
a 1o u ricuxuarp. Jla ropuct, noxanyi. OOIIecTBO MOPAJIBHO JIErpagupyeT Ha riiazax. ToT, KTo He cMor
HAWTH YCIIOKOEHHSI B BEpe TMOMOIHSET PS/Ibl IPECTYITHOIO MUPa, HAPKOMAHOB, aJIKOTOJIMKOB, «Oec-
MpeesIbIINKOB» U IMTPOYMX OTBEPKEHHBIX OT OOIIeCTBEHHOM U3HU. OOIIeCTBO KATUTCS B TPOMACTb,
caMo ee co3/1aBasi, U He MYIPEHO. . ..

Jliofy pa3fIe/IMINCh TI0 «Y3KUM HHTEpecaM»:

— CriopTcMeHH! YIILUTA B IOpOTHe, HO JaJieKO He STHUYECKUe KJIyObl, Tjie MpU MOMOIIU COBpe-
MEHHBIX BBICOKOTEXHOJIOTHUHBIX CPEJ/ICTB, BKJIIOYAIOIINX JIa)Ke U3yUSHUE TeHHOUN HACIIEICTBEHHOCTH
1 OTOOp KaHIMJATOB HAa OCHOBE THX JAHHBIX B JIUTHBIE CIIOPTUBHBIC KJIyOBI C JIETCTBA, HE CUU-
Tasi IPUMEHEHHUsI BCIUECKUX XUMHUYECKUX CTUMYJISTOPOB, JIOBEJIM JTOCTHKEHUS «TIOOUTEIBLCKOTO»,
«OOIIECTBEHHO IMOJIE3HOT0» CIIOPTA JIO TAKOTO YPOBHS, YTO OOBIYHOMY MOJIOOMY YeJIOBEKY OCTAeTCS
JIMIIb CXOJUTh HA JINCKOTEKY «IONPBITaTh», MO0 B MOABAJT «MaT NMOCTy4aTh». CIIOPT CTaJl PUBUIIE-
rueil u30paHHBIX, CIIOCOOOM Oarononyurs. JTo y3Kas creluaJIn3amus. ...

— My3bIKaHTBI U APTUCTHI, OKOHYMBIIIHE KOHCEPBATOPUM U YUWJIUINA, HO 10 TIPUYUHE HEJIOCTa-
TOYHOCTHU TaJlaHTa He CMOTIINE MOTHATHCSA Ha «BeprHy OJIMMIIa» BjavyaT CBOE CyIIeCTBOBAHUE,
MoJIMeTasi BEYSPHUMHU TUIAThSIMU (BE[Ib JKSHIIIMH TaM OOJIBIIIMHCTBO) MOJTbI (hOlie KOHIIEPTHBIX 3aJI0B,
B COTHII pa3, ciymiasi onepy Bepau ¢ COKpOBEHHON MBICIIBIO — MEUTOM: — «a Kak Obl 9TO MCIIOJI-
HUJIA A...».

«3nech KyJIbTypa Hapozaa!». Tora noyeMy Ha MpeICTABJICHUSIX TIPUCYTCTBYIOT B OOJIBIIMHCTBE
OJIHU U T€ € JIUIIA, KOTOPbIe 3HAIOT HAU3YCTh KakK/IyI0 HOTY M (ppa3y W JIOBSIT JIUIIIb OTTEHKH, CMAKYsI
UX «HEYIaYHOCTh». A rie Mosoaexb? Mosofexb Ha CTaIMOHaX, MPOJIBUTAs K JajbHeIeMy Oaro-
TIOJTYYHIO, TIO/T TAOJIETKU «IKCTa3M», IOy — OU3HEC», «TOITyOON MeuTe JeBOUEK», TJie BHIOOP TaKKe
HE BEJIMK, JIMOO Ha CIIeHY, JIMOO Ha «IaHelb», a Yallle BCero M TO U JPYroe, U He BaXHO IPU STOM,
KaKOW Thl OPUEHTAINH, TaK Jake mpecTuxHee. M XoTs OueTs Ty/ia He JelieBlie, HO TaM He Tpely-
eTCsl 1eCAATh JIeT yueObl, YTOObI CUMTATh CeOs1 «KYJIBbTYPHBIM YEJIOBEKOM». JTO TaK Xke y3Kas cre-
mHAJIN3anusl. ...

— 3arisgHyB Ha MUHYTKY B MOJYMYCTOM 3aJl XYJOKECTBEHHOH BBICTABKM MOJHBIX ceildac
«MOJIEPHUCTOB» («peaIMCThl» CTau poTorpadamMu), Mbl YBUIVM CKPOMHYIO KYUKY JIIOJIeH, B O0JIb-
IIMHCTBE «MYKYUH», TIOMIUPAIOLIHX JICBOH JIaJOHBIO OI00POIOK, INTYOOKOMBICTIEHHO CO3EPIIAIOIIHNX
Y TIePeIIeNTHBAIOIIMXCS, TIPA 3TOM MPUKPBIBAs POT yKa3aTelbHbIM majbiieM. Ha crene kapTuHa —
Ha 6estom (pone «YepHblii KBajipaT» Masesuua. ... Bcepbes Benercst 00Cyk/IeHUE «HEPreTUIecKOro
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MOTEHIIMANIA» U «aypbl», U3Ty4aeMOW KapTHHOW, Bellb e IIeHa JABa MWJUTMOHA <«3eJIeHBIX», a TO
u Ooree. ...

Kynma yx Ham, cMOTpSIIMM B 3TO BpeMsi B TEMHOW KOMHaTe, SKOHOMS CBET, TeJeBU30p,
Y Ha MUHYTKY NPUKPbIB OT YCTAJOCTU PYKOM IJla3a BAPYT TOXKE BUJAUM «UEpHbIA KBaApaT», HO 3TO
HE TC «IBa MUJIIMOHA «3€JICHBIX», 3TO ITPOCTO BaIIep)KaBIHI/II;'ICH B MOJY3aCHYBIIHMX TIJ1a3aX HETraTUB
9KpaHa TeJIeBU30pa. ...

OnsATh KyJIbTypa U IEHI'U MTPOIILIM MUMO, 2 MOKET U K JiyuiieMy. He oueHs npusiTHOE 3pesnuiie
HaOJIOaTh TION3AI0IIETO Ha YeTBEPEHbKAX M0 TpaBe abCOMOTHO TOJIOTO, TAJIEKO HE «KYJIbTYpPHCTa»,
PBIKEro BOJIOCATOTO MYKMKA M300paKaloIero mpy 3TOM U3 ceOsl JIAoNIyIo W KyCalolylocs co0aky,
a BOKPYT HOBOSIBJIEHHBIE «TIOCT, UJIY TIOCTIe MOJIEPHUCTBI» HAOMIOAAIOT ¥ BCEPhe3 00CYKIAIOT. .. Y HUX
CBOM MIHTEPEC, Y HUX CBOS Y3Kas «3aBEPHYTOCTb>....

— B Hay4HBIX Kpyrax HaCTOJIbKO Y3KO HanpaBJeHHAsI CeHAJU3aIMsI, YTO BhICIIee 00pa3o-
BaHMe, 3TO ellle IAJIEKO He apTyMEeHT. «. .. HeoOXoIuMbIM 3J1IeMEHTOM COBPEMEHHOM (pU3MUYeCKOl Teo-
pUM SIBJISIETCSl Pa3BUTHIA MAaTeMAaTHUECKHUI arrapar, UCTONIb30BaHNE KOTOPOTrO B COUETAaHUU C TEMHU
WM UHBIMHW MOJCJIbHBIMU IMPEACTABJICHUAMU IMO3BOJIACT C KA4eCTBEHHOU U KOJIMYECTBEHHOU CTO-
POHBI BOCIIPOM3BOIUTD peasibHO HaOmonaeMble 3(pdeKTh 1 3aKOHOMEPHOCTH, a TaK K€ MPeICKa3bl-
BaTh HOBble. TOJILKO TAKMM MyTE€M yYCTAHABJINBAETCSI HCTHHHOCTH HAIIMX 3HAHUM 0 (pus3n-
YyeckKoil peajdbHOCTH...» (JI. M. Tomwibuuk, 4jaeH-Kopp., JOKTOp pu3. — Mar. HayK, nmpodeccop
HAH benapycn).

A 4TO Xe /IeaTh MHE, «IIPOCTOMY OOBIBATENO» . ... MapKu s1 He cOOMpalo, 0 MPUPOJIE JICHUB,
HO He TJIYTI, «3Be3/1 ¢ HeOa» He XBaTall, OT MAaTEMAaTHUECKUX CUMBOJIOB U «LIU(UPb» Y MEHS «B IJ1a3ax
pSIOUT». ... A Tak XOueTcsi, XOTsI Obl U3pEKa, MPOCTO MOCK/IETH C TOBAPHIIEM 32 YAIIKOU «KPETTKOT0»
Yasi ¢ KOHbSIKOM U, JIO XPUTIOTHI, TOTOBOPUTH O OBITHH, O CMBICTIE KU3HU, O «SIHIIe U KypuIIe», 0 Oyy-
ieM, o bore, HakoHerl. PacciabuThesi M He XOMUTh JIUIITHUK pa3 K ICUXO0JIOTY, OCOOSHHO «I10 HYKJIE».
Bo3moxHO, Mup 1efICTBUTENBHO KaTUTCS B IPOIACTh, XOTS 3TO U IPOTUBOPEUYUT CMBICIY KHU3HH. . ..

Hame sy, MHe MPUCHUIICS CTPaHHBINA COH — HEKUE Xy/Ible ¥ BHICOKHE TEMHBIE JITYHOCTH B CEPBIX
0aaxoHaX ¢ OCTPOKOHEYHBIMH KAITIOIIOHAMHM, CKPBIBAIOIIUMH MX JIMIIA, PACKJIAIbIBAIIA HA 3€JICHBIX
[BETYIIMX Jy’KalKaX OTKPBITbIE cepeOpPHCThIE JBYCTBOPYATHIE PAKOBUHBI, pa3MEPOM UyTh MEHBIIE
yesoBeka. JIeficTBUTEIbHO, MHOTHE TYJISIONINE JOKWINCh B HUX C OJTaKeHHOM YJIBIOKOW Ha JIUIIE. . ..
PakoBuHa, CKJ1a/1bIBASICh, 3aKPhIBaJIA TEJIO, HO HE TOJIOBY. «MOHAX1» YHOCHIIN PAaKOBHUHBI B OTPOMHBIE
3aKPBITHIE 3/1aHHUS.

Vmest BO3MOXHOCTh YIOBJIETBOPUTH CBOE JIIOOOIBITCTBO, s TMepefasl OMHOM W3 KEeHIIWH,
OJIOH/IMHKE «HEOIPE/ICICHHOTO BO3pacTa», MOPTATUBHYIO BUICOKAMEPY JAUCTAHIIMOHHOTO JCHCTBHSI
Y YBHJEJ BHYTPEHHOCTb 3[aHUsI ¥ POUCXO/SIIEe B HEM.

OrpomMHOe MHOKECTBO PAaKOBHH COEIMHSLIMCH MEKy COOOW HAogooMe HECKOHYAEMBbIX ITyJie-
METHBIX JICHT U BEEPOM, B HECKOJILKO CJIOEB, ITPU OTHOCUTEJILHO HEOOJBIIION CKOPOCTH TO/IauH, MPO-
ITyCKaJIMCh Yepe3 BAJKOBBIN CTaH — POJIMKOBBIN Ipecc.

Msuorue moau, HaOJToIasI MTPOIIECC CBOETO «COKOBBIKUMAHUST» BBUTH M METAJIUCh, HE IMes BO3-
MOKHOCTY BBIPBAThCSI M3 3aXJIOMHYTHIX HATTYXO PAKOBHUH. PeB CTOSI yKacaiolumii, HO OOJIBIITMHCTBO,
OCO3HaBasl CBOIO OE3BICXOAHOCTD, MOTYAIH.

Bce 4to ocTaBaoCh OT JIIOJIEH MOCTIE <ITPOKATKU» B PAKOBUHAX, 3TO TOJIMKA TEMHOTO ITOPOIIIKA,
«MOHaX¥» COOMPAJIM €r0 B MIKATYJIKA M YHOCHIIH B «HUAKY/IA» . . ..

[Tpu Hamem oOpa3e XMU3HM CO3[AETCS BIlEUaTJIEHWE, YTO OT HAC BCe BpeMsl KOMY-TO 4TO-
TO HYXHO. KTO-TO MOCTOSIHHO HAC «HAmpsiraeT», 3acTaBliseT Yero — TO JAOCTUraTh, HE JaBas HU
Ha MUHYTY pacciadutbes. Borpoc kTo?

JleficTByI01IIEMy MTPABUTENILCTBY 3TO HHA K UeMy, y HUX OOJIbIIe XJIONOT O COXPAaHEHUH BJIACTH,
COOCTBEHHOM OJ1arornoyyuH, J1a Kak Obl IIepeji yXOIOM He CIIUIIKOM «YAApUTh B IPsI3b JIUIIOM», & TO
«IOCTAHYT».
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VY mpaBsmieit oaurapxuu OOJbIIE XJIOMOT O COXPAHEHWH, MPUYMHOXEHUU YXe HaKUTOTO
¥ HAaBOPOBAHHOT'O, YeM O HallleM OpEHHOM CYILIECTBOBAHUHU.

A MOXET 3TO MBI CaMH, HacIyIIaBIIKCh PokgesepoB o co3iaHny MAUIMAPIHOTO KanuTania,
npuexas B LlITaTel ¢ OIHUM J0UIAPOM B KapMaHe, 00 «aMepUKaHCKOM MeuTe» (OCHOBAHHOM Ha IMOKO-
peHun 4ykux MUpOB), MOCTOSTHHO TMOJCTErMBaeM cedsl, OJOOHO Ma30XUCTaM, KHYTOM, CTPEMSICh
«BCIUTBITH» HAJl TOJIOBAMM TaKUX K€ MHIUBHUIYaIMCTOB U HEYJAYHUKOB.

Beixogut, Y. JlapBuH OKa3ajcs mpas, 3TO MPOCTo Oopbda 3a CyIIeCTBOBaHME, ICUCTBHE Clie-
MIOT0 «ECTECTBEHHOTO 0TOOpa». [TonuTUKM 1 ydeHble MyKH 37ech He npuueM. Mbl camu, ¢ TIoTpe-
OUTETbCKON HA/IEKI0N «BBIKAPAOKATHCS», TOHUM ceOsi U OOILIECTBO B «JIONTOBYIO SIMY» M3 KOTOPOU
HUKOTa He BHIOPATHCS.

KpyroBasi skoHOMHYECKas 3aBHCHMMOCTh YBEJIMUHMBACTCS, Y3Kas CHEeIUaIM3alus Tpyaa
«Ha JIMXOM KOHe». becrose3Hsle, HUYero He CO3JalolIye JIIoIU: OAaHKUPBI, ICUXOIOTH M IOPUCTHI —
caMble TPECTHKHBIE U BBICOKOOILIaYMBaeMble Npodeccuu. KommuecTBo «MEHTOB» «pacTeT Kak
Ha IPOKKAX», @ YETBEPTh 3AOPOBOI MOJIOZIEKH — ITPECTYITHUKH, CUIAT B MIEPENIOITHEHHBIX TIOPbMaX,
WINA YCWIEHHO CTPEMSATCS K 9TOMY, HACMOTPEBILIMChH TOJUIMBYJICKUX LITaMIIOB Kak MpodeccuoHab-
HOE€ PYKOBOJCTBO K TBOPEHUIO 311a.

Heyxenu Briepeau Hac AEHCTBUTENHHO K IET OE3bICXOTHOCTH U 3a0BeHue? Y Bech CMBICIT HaIIIeH
JKU3HU COCTOHT B TOW «TOJIMKE CEPOTrO MOPOIIKA B IKATY/IKe». MOXKET B 9TOM U COCTOUT CYTh Aro-
KaJyrcuca. .. ?

Torna HauMHaelIb MOHUMATh AHTUIIOOATMCTOB, YIOZOOUBIINXCS CPEIHEBEKOBBIM AHTJIMIA-
CKUM TKa4aM, CTPEMSIIUMCS] OCTAHOBUTH MTPOTPeCC «KPyIIeHUEeM» MepeoBbIX (Ha CBOE BPeMsI) TeX-
HOJIOTHI U CUCTEM.

CyTb BCceX 3TUX «JBUKEHUI» CBOAUTCS K OJHOMY ITOJCO3HATEIIbHOMY JEUCTBUIO — 3aTOPMO-
3UTh MIPOTPECC, PE3KO OOTOHSIONTHI (PU3UUECKOE Pa3BUTHE YENIOBEKA, B pe3yIbTaTe Yero Hem30ekKHO
BO3HMKHET (YK€ BO3HHK U IIUPUTCS ) KOH(IIUKT MEKLy OKPYKaIOIIeH peasbHOCTHIO M CTETICHBIO pa3-
BUTHSI IMYHOCTH KaK WieHa OOIHOCTH JOCTATOYHO PAa3BUTHIX MPHMATOB.

A moxer Bece zieno B bore? Moset MMEHHO B 3T0i1 roHke u cocrout Ero Benukuii mias. .. ?

[NounTaemble crapiipl paHee BeJIM MUPCKOM, valle B OMMHOKUX Pa3AyMbsiX, CIIOKOMHBIHN, 0e3
M3JIUIITHEN CyeThl, pa3MepeHHBIN 00pa3 KU3HU U ObLIM yBakaeMbl. Ha TO OHM M «CTapLbl». . ..

MoxeT 1 HaM Cclie[lyeT XOTs Obl Yallle OCTaBJIATh «MUPCKYIO CYeTy» U, BBIPBABIIKCH U3 CBOEH
«MHIUBUIYAJbHON PaKOBHHBI», TIOBOPAYMBATHCS K MPUPOJIE, K CIIOKOMCTBUIO, K PaBHOBECHIO...,
a JIydIIe IpoCTO He JIOKUTHCS JOOPOBOJIBHO B 3TY U JIIOOYIO UHYIO YTOTOBJIEHHYIO «PAaKOBUHY>.

i S

B crynenueckue roapl B BY3e npuxonuiock caaBaTh 3a4eT 1O aTEU3MY, I1e OGHUM U3 ITIaBHBIX
BOIPOCOB ObLT: «Bepute Jiu Bol B Bora?», u OoT oTBeTa 3aBHCce pe3yabTar Balllei oleHKU. BrionHe
€CTECTBEHHO, UTO MOAIABJISIONIee OONBITUHCTBO OTBEYANIO: «HET» U s He ObLT UCKJTIoueHreM. CTHrieH-
IUs JOPOXKE HEYCTAHOBUBIIMXCSA NPUHIMIOB. CO BpEMEHEM 3Ta JIOKb IIEPEpPOCia B ONpaBJaHue, U 5
OTBE€YaJ, YTO He Bepylo, IOTOMY UTO 3Ha10 — bor cymecTByeT, a 3HaHHe Bcerja Bblllle Bephbl,
3HAHHE 3TO YBEPEHHOCTD. ..

Ho nama «yBepeHHOCTb» OCHOBBIBAETCS Ha IIATKMX INPUHIMIIAX MaTepUaIM3Ma, Ha HAIUX
MATH YyBCTBaX, HA OrPaHMUYEHHOCT MUPKA B KOTOPOM MbI )KMBEM M KOTOPBIF MaciTabHO BOCIPH-
HMMaeM, HaKOHell, 110 Halled Bepe, B KOTOPOU MBI JaJIEKO HE YBEpPEHBI (Beb Bepa HE €CTh 3HAHUE.
Omna o3Hauaer Jimilb npeanonoxenye. Ja u e MynapeHo. 3HaHUS Ha 3Ty TeMY IIPaKTUYECKH OTCYT-
CTBYIOT).

OpHako HUYEM He NOATBEPKIECHHOE YTBEPKAEHUE C OJHOI CTOPOHBI IYCTO M HUYETo He 3Ha-
ynt. HampoTuB, ¢ Apyroil CTOpOHBl OOSI3BIBAET MOJAKPENUTh CBOM CIIOBA HEKMMH (hakTamu, Juoo,
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Ha Xy/IOW KOHEII, JIOCTATOYHO XU3HECIIOCOOHOUW Teopueld, MOJE/Iblo, IOTOMY KaK CJIOBa, CKa3aHHbIC
XOTs U caMoMy ceOe, HO Ha JOCTAaTOYHO Cephe3HYI0 TeMY, MHOTOMY OOSI3bIBAIOT.

«YesoBek BeHeI MPUPOIIBI» M «UEJIOBEK CO3/IaH 1Mo 00pa3y v nonoouio boxkmio» — 3Th «3arac-
KaHHBIe» (hpa3bl OTHOCAT YKe K CETrOAHSAIIHEMY JTHIO, XOTS IMPOIIeCC SBOIOINH eIlle JAJICKO He 3aKOH-
YyeH. (XOpoIIo, YTO HEKOTOPhIe XOTh OTKA3aJIMCh OT (Ppa3bl «4eIOBEK — Iaph MPUPOALD». 3aCOMHE-
BaJIUCh...).

Kakum craHeTt 4eioBek B COOCTBEHHOM 00pase, uepe3 CpaBHUTEILHO HEOOIBIIION OTPE30K Bpe-
MeHH — Mapy COTeH MUJIIMOHOB JIeT, Mbl MOXEM TOJIbKO TPEIosiaraTh, U TO — 3apaHee OIUOO0YHO.
Kaxkoii o6pa3 y Bora, Mbl He MOXeM Aaxe TpeACTaBUTh, HO YK SIBHO He 00e3bsIHONOMoO0HbI. Kak
MOXHO paccykaarb 0 ToMm, KOro HUKTO HUKOTJa He BUIEI U COMHHTENILHO, YTO YBUIUT. TOT, KTO
yrpasJisieT BcelleHHOM, BpsA JTM CHU30MAET IO YPOBHS MHVBHUYILHOUN JTMYHOCTH, OY/Ib — TO YeJIO-
BeK, JIMOO MHOE pa3yMHOE CYIIIECTBO, KOTOPHIX B MUpe BeJIMKOe MHOXeCTBO. U JKUBYT OHU B pa3HbIe
BpemeHa. DopMma ke U cofepikaHue Tella «00Kbel TBapr» OoJiee 3aBUCUT OT Cpeibl OOMTaHM S, KOTO-
pas mepeMeHHa ¥ M3MEHYMBA, a TaK K€ OT YPOBHs IpoIecca SBOJIONUH, U YACTUIHO OT «MOJIBI»,
YeM OT AYXOBHBIX IIEHHOCTEH.

VTBepkaasi pellurueit, u CBATO B 9TO Bepsl, 4To OoxecTBa Oe3 TeJeCHBI, Mbl, TEM He MeHee,
CO CBOMCTBEHHBIM HaM YIPSMCTBOM, TPaHUYAIIMM TOJIBKO C TJIYNOCTBIO, OTOXAECTBIsIeM (popmy
OOXBHX CYIIIHOCTEW C HATMMK HECOBEPIICHHBIMHU TEJIECHBIMU 00O0JIOUKaMU, K TOMY K& HaXOSIIIH-
MUCS Ha CPe/IHEH CTaJK SBOJTIOIIMIOHHOTO PA3BUTHS.

Kaxmgomy MHIMBHIyYyMY XOUeTCsi MMETh CBOM «KYyCOK Macjia Ha Oeliblii Xje0» M OTCyT-
CTBUE TaJIaHTa, TPYAOTIOOM I, KaueCTBEHHON I'eHeTUIeCKOW HACIeICTBEHHOCTH, UJIU IMPOCTO OOraToro
HACJIeJICTBA, MOOYXJA0T ero MpeANPUHUMATh KOHKPETHBIC ISHCTBUS B «IIOXO/Ie» 3a BIacThio. Bepb
BJIACTH 9TO TAKKe He CIaOBIll «KyCOK Macia». B pe3ynbraTe aMOMIIMOHHBIC, HO, KaK MPaBUJIO, 00/e-
JIeHHBIE (YaIle BCero pocToM), WM OOMKEHHbIC B JETCTBE JIMYHOCTH, C TIEJIbI0 YCTAHOBJICHUSI COO-
CTBEHHOU BJIACTH, JINOO U3 MECTHU, WJIM MAHUH, HAYMHAIOT YCTAHABIMBaTh MUpy CBOM IpaBuiIa, Oyap —
TO (hammmsm, JIMOO KOMMYHU3M, B OOIIEM, AUKTATypy 1000 (DOpMBI (B TIPUHIIHIIE K BJIACTH CTpe-
MSITCSI ¥l MTHbIe MHIIBUIYyMBI, HO TOpa3aio MeHee peTHBo). [Ipu 3ToM nmofapisiomemMy OOJbIITMHCTBY,
B TIPUHIIMIIE, CaMa WJIesl He BaKHA, BAKHO OMpaBIaHUE CBOMX MEJIKUX, Yallle MOTbIX, KOJUICKTHB-
HBIX (ITOTOMY 00€3JTMYeHHbBIX, OE30TBETCTBEHHBIX ) ACSIHUM, C TOU JKe LIeJIbI0 MEeCTH, JTMOOo odorarre-
HUs. Takux MHIMBUIYYMOB Bcerjaa OyaeT OONBIIMHCTBO, U 0cO00€ MHEHHE IMPOrPECCMBHON YacTH
00IIIECTBA YTOHET B «OOIIECTBEHHOM MHEHHI», BBIPAXKEHHOM Yepe3 BCEBO3MOXKHBIE IEKPETHI, pede-
PEHIYMBI, pa3bIrpaHHBIE TI0 CIIEHAPHIO BiIacTU. BpemeHa, korga Mupowm ripaBuiu puiocodsl U JInd-
HOCTH, YUK B HeObITHE. MUPOM MpaBUT aTYHOCTh B JTIOOOU hopMe ee MpOsBIIEHHS, KaK 3TO HU
OaHATBHO.

B nepBuuHOIi cTaguy pa3BUTHSI MHTEJUIEKTA Y YeIOBEKa He TIOCIIEIHIO POJIb ChIIPAIO HATMYHNE
JECSITH MaJbIeB Ha pyKax. DTO MO3BOJISUIIO 6e3 OONBIINX 3aTPyJHEHUI POU3BOAUTD 10 AECATHYHOM
cuctemMe MeJikue nojacuetsl. K Tomy ke 4esioBek JKHMBET B IUIOCKOM Mupe (Cyiia B OTJIMYUE OT MOpPsI
TUIOCKAsT), YTO 3HAYMTENIBHO CYXKaeT ero 0Opa3sHOe MBIIIUICHHE.

B pesynbrare Mbl Oy YHIIH CYIIECTBO (TIpeKa 1mocie 00e3bsiHbl), 00IaaioIIee CKIOHHOCTHIO
K MaTeMaTHYeCKHM CIOCOOHOCTSIM M aOCTPAaKTHOMY MBIIIJIEHHIO, HO C OFPAaHUYEHHBIM OOpa3HBIM
BOCIIPUATHEM OKpy:kaworero Mupa.

HenasHo npoBeaeHHBIMU MCCSIOBAHUSMY B OOJIACTH CTPOEHHS MO3Ta YeI0BeKa HU3BEPrHYT
OYepeJHON CTEPEOTHII, YTO B MPOIECCEe MBIIUIEHHS IJIABEHCTBYIOILYIO POJIb UTPAET «Cepoe Belle-
CTBO». YCTaHOBJIEHO, YTO CEPOE BEIIECTBO SIBJISAETCS JOMUHHUPYIOIIUM JJIsl Pa3MBIIUICHUI HA TEMY
COCTaBJICHUSI JIOTUYECKUX LIETMIOUeK, Nepedopa BapUaHTOB, MATEMAaTHYECKOTO aHAIM3a U MOJ00HOE.
3a «XUTpBIe» MBICIIH, 32 YM, UHTYHIIMIO U 00pa3HOe MBIILJICHHE OTBeUaeT «Oesoe BenecTBo». [1pu-
YeM IPONOPIMY KOJIMUYeCTBa OSJIOro M Ceporo BEIIecTBA B MO3TY YelIOBEKa HAINPSIMYIO YKa3bIBaIoOT,
K KOTOPOH KaTeropuM «MbICIIUTENE» CIIe/IyeT ero OTHECTH, TpudeM Oe30IHO0YHO.
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TeMm caMbIM 1aHa KOHKPETHAsI MOAIOTIIEKa MPEATONOKEHUSIM, YTO CO3HAHKME U 00pa3 MBIIILIe-
HUS TIpeAonpeeseHbl (pakTopaMu CKopee reHeTUYECKOro, YeM CIIy4aiHo, JIMOO IieIeHaIpaBIeHHO
pruoOpeTaeMoro xapakrepa. 1o (pakTop cKopee HaCleICTBEHHOCTH, a 3HAUUT SBOJIOLHH.

Bosbmewm, k npumepy, aenbguna. [lanbiieB y Hero HeT (OH U TUIABHUKOB — TO CBOMX 0e3 3ep-
KaJIbHOH IJTa i1 IIOBEPXHOCTH BOIBI He BUAUT). Ho, B OT/IMume OT Hac, )KMBET OH B TpexMepHoM Mupe.
OH paxe BocpuHUMaeT Mup Mpy OMOIIM CBOUX YJIbTPa3BYKOBBIX CEHCOPHBIX JaTYMKOB OOBEMHO,
CO BCEMU «IIOTPOXaMM», «3PUT B KOPECHB».

CreoBatesbHO, Y HEro MeHee pa3BUThl MAaTeMaTHUECKHE CIIOCOOHOCTH U aOCTPAKTHOE MBbIIII-
JIeHHe, HO C 0OPa3HBIM MBIIIUIEHUEM 1 BOCTIPUSITUEM OK PYXKaIOIIero 00beMHOr0 IMPOCTPAHCTBA Y HETO
«BCE B MOPSIIIKE».

He croxHO mpearnonoxuTh, 4To B roJIoBe Y Aeab(UHOB MpeodiialacT MMEeHHO «OeJioe Belle-
CTBO».

B mporuBoBec y maepeBa, Hampumep ayOa, MajiblieB — BETOK OECUMCIEHHOE MHOKECTBO,
HO MHPOBO33pEHHME Y HErO He IPOCTPAHCTBEHHOE, U JaXke He «TUTOCKoe». OHO «TOYEYHOe» — «0co0ast
TOYKA 3peHus». «ToueuHslil ckian yma» (Co BpeMeHeM, Yepe3 Mapy MUJLTMOHOB JIET BeJb U JTyObl
MOYMHEIOT. . ., BOJIIOLHSA), «IyOOBOE MBILIUICHUE . . ..

YenoBek KMUUTCS 0OMagaHreM peud. Y 1enb(UHOB, KaK M3BECTHO, pedb MHOrooOpasHee Kak
0 COCTaBY, TaK U IO JAWANA30Hy. DKCIEPUMEHTAIBHO JOKA3aHO, YTO JIeIb(pHUH MOXET MepelaBaTh
“H(POPMAIIMIO He TOJBKO 3BYKOBYIO, HO M 0Opa3Hyl0. 3aueM cjioBa, 006pa3 uH(pOpMaImoHHo Oojee
eMok. K Tomy ke mapaiiensHO HHTEHCUBHEE pa3BUBAETCs 00pa3HOE MBIIIUICHHUE.

Kpome Toro, nenbpun oOnmagaer Tenenatued, Kak MUHUMYM Ha KOPOTKHMX PaCCTOSHHUSIX
(u3BeuHoU MeuTol mofeit). [locyaure camu: — y niesib(prHa, 9TOOBI He YTOHYTh HA MOpE, JIBE IOJI0-
BUHBI MO3ra CIIAT M0 OYepeH, B TO BpeMsi Kak caM Jefb(pUH (PyHKIIMOHUPYET U nepemeniaercs 6e3
NepephHIBOB HA COH.

[pencraBum cebe CUTYAITNIO, YTO OfIHA TIOJIOBMHA MO3Ta IMTPOCHYJIACh, & BTOPAsi jKeJIaeT B3/IpeM-
HyTb. Ho Bezib miepBo#l NoJI0OBMHE HEoOXoauMa MH(POpPMAIKs O MPEAbIAYIIIX COOBITHIIX, MapIIpyTe
U «TUIaHax Ha Oyayiee». Tenenarus, mpuyeM B Bujie 00pa3oB (He pa3sroBapuBaTh ke caMoMy ¢ COOO,
naske neab(UHbI «He MPABIIIBLHO MIOUMYT» ), € IMHCTBEHHBIN CIIOCO0 Tepeauu 3TOM, ¥ He TOJIBKO ITOM,
MH(pOPMAIHH.

JlenbuHaM He HyKHbI TPAHCHIOPTHBIE CPENICTBA, Y HUX HET CEpbe3HBIX BParoB (Kpome ueso-
BeKa — JieNb(pMHOea), Y HUX HET MEeXJOYCOOHBIX BOWH, HET HEPAaBEHCTBA, HET I7100anu3Ma, HeT
rojyiosia, 3yOHOU OOJM, He TPO3WT TepeHacesieHre, HeT MpodeM ¢ OOIIeHreM U T. 1. U T. 1. Yem
HE «YTOnUs»....

MO’XHO apryMeHTHPOBAaTh, YTO Jeb(HH MPUMUTUBEH, MOJI «pblOa», HO HEJIb3s1 3a0bIBaTh, UTO
Ha Cyllle, KaK JBYHOroe MJICKOMMTAIoIIee, OH yxke ObUl MIJUIMOHBI JieT Hasaa. [y ero spomonuu
Ccylla, mporeqmuil atan. Pox aenbguna ropa3no ApeBHee poaa YeJoBeuecKoro. I apMOHMYHOCTD
Y 3CTETHKA ero Teja, Ha/I0 MPU3HATh, Ha MOPSIJIOK BHIIIIE YETOBEYECKOro. A Kak peHTabebHee MbIC-
JIUTh, MATEMATUIECKH, TMOO 00pa3HO, MOKAXET Oyayliee v 3Ta pabota TOMy IpUMeEp. . .

Ham «miporpecc» yxke B HacTosiiiee BpeMst OXOK Ha aroHUIO ¢ OJIM3KUM M HeU30eKHbIM KOH-
1IOM. DTO KaK IOHKa M0 MarvCTpasiy, IJe CKOPOCTh YK€ MPEeBbICHIAa BOZMOXHOCTU Tpacchl. Jlioau
MOT'YT W MICUY€3HYTh, TOUHEE — YHUUTOKUTb CaMHX ceOs1, a Jeb(rHbl ocTaHyTcs. VM He CTpariHbl
NOTOMH ¥ onefieHeHus1. OHU He TOPOIISATCS KUTh. . ..

Ha ceronns nenb(uHbI SIBIISIOTCS TIEPBHIMU KaHAUAATAMK HA COXPAHEHUE Pa3yMHOrO MOTEH-
[IMaJIa TJTAHETHI B CIIy4Yae «yXoa» C MepeJoBON BOMIOIMOHHON CIIEHBI JIIO/ICH.

Takum 00pa3oM, yenoBedyeckass MeuTa — « YTONHS», B MPUHIIUIE, CBOTUTCSA K JIeIb(PUHbEMY
CYILIECTBOBAHHUIO (OISITh HA3BAaHUE COOTBETCTBYET CYIIECTBY BOMPOCA, 1eb(hUHBI BEIb CyMENN «yTO-
HYTb», YUTH B BOLy. BriojiHe BeposITHO, YTO KOIjia — TO B APEBHOCTH, MIPH OTHOM U3 MOTOIOB, OHA
MepCTIeKTUBHAS BETBb OT MPECTaBUTEN el )KUBOTHOTO MHpa Pa3ieiniach, B 3aBUCUMOCTH OT OKpY-
JKalolen cpesibl, Ha TpH OTBeTBIIeHUs1. OITHO, JKUBIIIEE B JIECY, MOJIE3TI0 Ha IEPEBbsI U CTAJIO 00e3bsi-
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HOH, BTOpOe OOMTAJIO HA PaBHUHE U CTAJIO YEJIOBEKOM, a TPEThe — CYIIECTBOBABIILIEE y BOJbI, IOCTeE-
MIEHHO YIILJIO B BOIY, IPUCTIOCOOMB Il STOTO U TEJO. .. ).

Mpbl oM 3HaeM, YTO HalllM MPEAKH 00e3bsIHbI 3APABCTBYIOT M TIOHBIHE. A MOXET U 1eJIb(DUHBI
3HAIOT, YTO UX «IPEKW», MO0 HeyJauHasi, HO POICTBEHHAsI SBOMIOLIMOHHAS BETBb — JIOIH, TaK Ke
30paBCTBYIOT? Beap MoOAT ke OHM HAaC, XOTs U He 3a 4To. W ycremHo pa3BieKkaloT 1 Jieyar Hallux
JeTei, CTpaalollirX ayTU3MOM, HallpUMeEP, OTPELIEHHOCTBIO OT OJMHOYECTBA CPE/X JIIOJEH.

YetoBe4eCTBO CO CBOMM MATEMATUIECKUM YKJIOHOM HECKOJIBKO «TIepeOOpIIIIIO» U TIepeycepil-
CTBOBAJIO, «YMBIIIEHHO» CY3WJIO BOCIPUATHE MUPOBO33PEHUs. DTO CIEACTBUE 3aTOPMOKEHHOCTH
B Pa3BUTHUY UHTEJJICKTA, BHI3BAHHOE IJIOCKOW Cpe/ioil 0OuTaHUsA. XOTs U y JIOJEeH, KaK YTBePKAAI0T
TICUXOJIOTH, JIB€ TIOJIOBUHBI MO3ra BOCIIPMHUMAIOT OKpY:Kaloluii Mup no-pa3sHomy: JieBasi CJIOBEC-
Has C MOITUYHO-MAaTEMaTUYECKUM YKJIOHOM, a TpaBasi — oOpa3Hasi, XyJIOKEeCTBEHHAsl, CKJIOHHasI
K «fantasy».

«JleBocTOpOHHME MaTeMaTHKI» OECCIIOPHO MPaBbl U IOOWIIMCH CErOAHSIIHErO ycrexa Omaro-
Japsi OYEBUAHOCTH Y MOATBEPKICHHOCTH MX METOAMKH Ha JAHHOM 3Tarle 3BOMIOLMY YesloBeka (yuu-
ThIBasl OrPAaHMUYEHHOCTh OCBAaUBAEMBIX TEPPUTOPHI OCcsi3aeMbIMU TpeaesaMu COTHEUHON CUCTEMBI),
HO BO BCEX UX «IIOCTYyJaTax» HET MECTa «IIBETHbHIM CHaM», CBOOOIHOU (haHnTazum, Bepe B bora....
Kecrokuit Mup....

Mup, rre Het MecTa Bory, HecoBepiiieHeH, Kak Obl OH HA TOPAWIICS CBOEH UCKITIOUUTEILHOCTHIO
Y KakKuMH Obl CUMBOJIAMH, U KaTerOpusiIMU HE OTTOpaXuBaics. 3HaHME O bore 3aj0keHO B Hally
TEHHYIO TaMTh.

DBommonys 00s13aHa UCTIOb30BaTh BCE BO3MOKHbBIE BAPUAHTHI BOCTIPUATHS Mupa, 1 IPUXOIUT
1opa YCWIEHHO «IopadoTaTh» MPaBOM IMOJIOBUHKOW MO3ra.

[TonpiTaemcsi B3MISIHYTh HAa MHUPO3[AAHUE MO MHOMY, C TOYKM 3peHus JeibpuHoB. OHuU
JOCTONHBI 3TOro. JI71s1 4ero BO3BENMYMM 00pa3HOe, MPABOMOYIIAPHOE BOCIIPUSATHE OKPYKAIOIIETro
Mupa, a MaTeMaTHYeCcKOe MBIIIJIEHHe OTOIBUHEM Ha BTOPOH IIaH (TOYEYHOE, «AyOOBOE» — Ha Tpe-
THi1). B TaHHOW cUTyaluy 3HaHUS AEHCTBUTENBHO «OOpEMEHSIOT», Beib U A. DIHIITEHH «roBapu-
BaJI», 4TO (paHTa3MUsl MPEBBIIIE BCEX 3HAHUM. . ..

i S

IIpenuciiosue

PeasbHo cymectByromuiit Mup (PcM)

«JIroasM cBOHCTBEHHO MPUHIMAThH
rpaHuIbl COOCTBEHHOTO
MHPOBO33P€eHHUs 3a IPaAHMUIIbI
Mupa»
(Adopuszm)
Ha ceropHsAnHui ieHb CUCTEMa CpeIHEro 00pa30BaHKsl PE3KO OTCTAET OT PA3BUTHS HAYKH, KaK
B 1IeJIOM, TaK U B Y3KHUX ee oOnacTsx. U He mpocTo oTcTaeT, HO U JaeT YUeHUKaM OTHOOOKOE, OPOit
JIOKHOE TIpe/ICTaBjieHrne 00 OKpyxkatoiieM Hac Mupe. B pe3ysbrarte nosydaercs napajaokc, Buepaii-
HUe IIKOJILHUKY npuxonAt B BY3bI, a npodeccopa UM 3asiBIISIOT, UTO, MPEK]IE BCEro, 3a0yibTe TO,
YyeMy Bac Y4 B 1IKoJie. M 3TO COOTBETCTBYET EWCTBUTEILHOCTH.
Ho nepeyuuBarh Bcerga HaMHOTO CJIOJKHEE, YeM YYUTh, TIOTOMY — KaK B CO3HAHMM TBEpXKE
YKOPEHSIIOTCSI TIePBbIC HABBIKU.
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[pakTruecku Besi ydeOHas1 uTeparypa no (pusnke HanuvkaHa (popMynaMu U UHTETpajlaMu,
CKyYHa B YCBOEHMH, A TIOSICHEHUSI CBOJATCS K (ppa3aM: «COIIAacCHO (pOpMyJIbl TAKOM — TO MbI MOJTY-
YiaM TO — To». Ha camom siesie Mbl HUYEro He Moaydmiv. 1o npsamoi camooOman. [lomyueHHbIi
pe3yJIbTaT TOBOPHT JIMIIIh O 3aBUCUMOCTH OJIHOW «IU(PUPU» OT JIPYroi, He MOSICHSISI CYTH BOIPOCA.
Ham HacuibHO HaBSA3BIBAIOT «JIEBOE» (JIEBOMOJYIIIAPHOE) MBIIIIJIEHUE, B KOTOPOM HEKOTOPBIE «Y3KHE
CIIELUAJIACTBI» «KYIAIOTCs», KK B «ITOCTENTN Y MOIEIH» .

«MaremMaTuka MOXET OMUCATh BCE», HO BaXKHEWINME KU3HEHHbIC aCTEKThl, HAIIPHMEpP BKYC
ellbl, a He ee KOJIMYEeCTBO, TApMOHUYHOCTh OKpYXkatoiiero Mupa, bora HakoHell, BBIXOIAT 32 paMKU
OyMakHO-IM(POBBIX (POPMYTUPOBOK. MUp ke HaJ0 BOCHPUHMMATh BO BCEW €ro kpace u Oosee
TMOJTHO, 0Opa3Ho.

JlioGoii MaTepuabHBIN OOBEKT UMEET, KAK MUHUMYM JBe (DOPMBbI BOCHIPUSATHS: KAYECTBEHHYIO
1 KOJIMYECTBCHHYIO. N ecnm xommdecTBeHHAS «CTOpOHA Meaain» HaI/I6OJIC€ IMpoCTa B BOCIIPUATHH,
9TO He O3HAYaeT ITIaBEHCTBYIOIIYIO POJIb MOHUMaHUS rpeaMeTa. Harboree noiHo mpeaMeT BoCcIpu-
HUMaeTcs Kak pa3 KaueCTBEHHO, B CBOMX CBOMCTBaX. KomuecTBeHHYI0, MaTeMaTUYECKYIO MOIOTIIEKY
MOXHO TIOIBECTH U TIO3KE.

«Kupnuu nagaer BHu3 ¢ yckopenueM 1G, coriacHO 3akoHa BCEMUPHOTO TATOTEHUS» M TOUKA.
[Mouemy KupIUY MagaeT UMEHHO Tak, He uMeeT 3HaYeHusl. «TakoB 3akoH». 3/1ech MOKHO U TIO(haH-
TasupoBaThb, HAIIPUMEP, HA TEMY MeJIbYaUIIINX 4acCTull, CO34al0luX rpaBUTallMOHHOE T10JIE — I'paBU-
TOHOB, WJI «CBEPHYTOrO MPOCTPAHCTBa» B BUJE MJIOCKOM, HO MPOruoaroIieiicss BMATUHAMU y Mac-
CUBHBLIX TCJI pE3UHKH U ITpOYEe. . ..

Bce neno B ToM, UTO «JI€Bble» — 3aKOpEHeJble PeaTnCThl. Bce uTo He BNHCHIBAETCS B PAMKH
UX «KYOOBO-TUIOCKOTO» MHPa, HEJTb3s «IIOIIYTIaTh», WX XOTS Obl IPUKJICUTh IPUBBIYHBINA «SIPITBIK>,
Yy;KepPOIHO U HETIOHSTHO, TOTOMY TpeOyeT UCKOPEHEHHS ¥ OPUIIAHUSI.

CrutanMpoBaHHasi y30CTh MUPOBO33PEHHSI YIIPOIIAET pellieHue KOHKPETHOW 3a7a4yd 3a CYeT
KOHIEHTpallu SHCPruu ymMa MMEHHO B 3TOM, BbI6paHHOM HaIipaBJICHWX, HO IIOIIYTHO TEPACTCA
HE MeHee BaKHOE — 3TO BUICHHE MPOOIEMbI IIEJTMKOM, B TOM TApMOHUM B3aUMOCBSI3€H, B KOTOPOM
HAXOJUTCS] UICTUHHOE PEellIeHNe 33/1a4u.

[TpUBBIKHYB MBICIUTh KPUTEPUSIMHU MaKpOMHUpa (BUAMMOE BOOUMIO BCerna «OIKe K Tey»),
MBI YaCTO TIpeHeOperaeM TeM, YTO MPAKTUIECKH BCE 3aKOHBI MaKpoMUpa c(hOPMUPOBAHBI B MUK PO-
Mupe. MUKpOMHp MPOCTOro LBETKA MOA00EH O CIOKHOCTH Hatel BeesneHHo.

OKPYFJICHI/IH, AOITYCKU, KOHCTAHTBHI, a6COHIOTHLIe BCJIMYMHBI — B O6HIGM, APJIbIKH, KOTOPBIC
«BEIAT Ha YII» MATEMAaTHKH — BOT Halll «3aByaJIMpOBaHHBIN» yaes. Ho moboe ctpemienue ynpo-
CTUTD (I)I/IBI/I‘ICCKYIO P€aIbHOCTh U TAKHUM IIYTEM IMOAJOIrHATH €€ I10J Halle CCroaHANIHEE BOCIIPpUA-
THE OKPYXAIOIIEH Cpe/ibl CIIOCOOCTBYET TOJILKO CO3/IaHUI0 TTPOOIeM, KOTOphie B OyIyIeM MpUaeTCs
«T€POMUYECKHU MPEOONIETh» (TTpudeM camoro cedst). Ho yk B 3TOM MbI IeHCTBUTEIHHO «Y3KHE CIeIH-
aMCThI». Y He MPOCBEIEHHOMY TIOHSTHO, YTO BOCIIPUHUMATh OKpYKaloIlee Cle/lyeT B KOMILIEKCE,
a He B «00phOe» JIByX MOJIOBUHOK OfHOro Mo3ra. Cria 1 NojHoTa 0OpabOTKH moydaeMon nH(pOp-
Manuu B €AUHCTBE. ...

BnusiHue Mukpomupa Ha Bech (pusrueckuil Mup He MpocTo OrpOMHOE, OHO OCHOBOIIOJIOKHOE.
[IpeneOperath caMbIMKM MAJIBIMU BEJTMUMHAME, OKPYIJISTH TIOXOXKEe, YTBEpPXkKIaTh, 4To B Mupe ecTb
YTO — TO aOCOIOTHOE, UM OECKOHEUHOE, 3TO caMOOOMaH MPSAMOM MyTh K OIMIMOKaM B MUPOBO33pe-
HHUN.

Hwske Mbl 3aTpoHEM MHOTME 0OJIACTH HAILIETO MUPO3JaHus1, HO YTOObI N30€KaTh HEJOOLIEHKH
BJIMSIHUSI MUKPO ¥ MAaKPOMHPA Ha BCe MPOILIECCHI HAIETO (30JI0TOH cepeiMHKN» ) Mupa, Oyaem cTpe-
MHTBCS PacCMaTPHBATh «peaibHO cymecTBywiui Mup» (PcM) 6e3 10mycKoB, OKpyrJje-
HHUI1 ¥ NPOYUX HETOYHOCTEN U OIJIOIIHOCTEH, TOTOMY YTO MMEHHO 3TO NMpeHeOpekeHne MaIbIMU
BCJIIMYMHAMU HUCKAXKACT CYTb M MCHIACT OCJIaTh IMPABUJIbHLIC BbIBOIBI, I/I60, HpeHe6pera51 MaJIbIMU
BEJIMYMHAMU MBI TepsieM HUTh aHaJIM3a, a JJIsi KOHEYHOTO BBIBOJIA 3TO TJIABHOE.
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HMckycCTBEHHO CO3/1aHHBIN CTEPEOTHIT KAK IIENH «OIlIETaeT» Hallle CO3HAaHHUE U HE3aMETHO YBO-
JWT MBICIb B CTOPOHY, Yallle Bcero omuoouynyo. [IpuBuTHIe ¢ IeTCTBAa CaMOHAIesTHHBIMU, KaK Tpa-
BUJIO, «JIEBBIMU» AaBTOPUTETAMH AKCHOMBI 3ACTaBJISIIOT HAC BCIO MOCIEYIONTYIO )KU3Hb UATH T10 MPOTO-
PEHHOMY KeM — TO IyTU U Oe3pOIOTHO, MHAUe «3a0BEHUE U IOPyraHhe». A TO M Ha «KOCTPE COXIYT»
WIN «IIpeiaayT aHageme». . ..

«[Mapatonye Ha 3emJTio Tesla OTKJIOHSIIOTCS B CTOPOHY BOCTOKa», — ckazasl Kopronuc u npens-
sBUJT (POPMYJTY OMTHOMMEHHOTO YCKOpeHus1. [Ipy 5ToM MmpruyMHa CTOJIb HEOOBIYHOTO TIOBEAEHHS CBO-
OOHO MaJAIoIIKX HA 3eMITI0 PEJMETOB HE CyIIeCTBeHHA. «Mbl 3HAEM TPACKTOPHIO MaJeHHs, 3Ha-
YUT, MBI 3HaeM 00 3TOM Tiporiecce Bce!». OOBACHH CTYIeHTaM, YTO Ha CAMOM JIeJie 9TO OTK POBEHHBIN
omed 1 06 UCTUHHOW MPUYKHE TOJOOHBIX OTKJIOHEHUI Mbl HUYETo He 3HAeM, HO OHH, CTYJICHTHI, Be/lb
HETIPaBUIILHO MOWMYT, IEpECTaHyT BEPUTh B HE3bIOIEMOCTh HAIIIUX TEOPHHA. . ..

B ouepenHoi pa3, ¢ ympsMCTBOM OCJIa, MOIBITAEMCSI BEPHYTHCS K «KOPHSIM JIpeBa TIO3HAHUS»
Y MIPOITH HE 10 MPOTOPEHHOMY IYTH, a B3[JISIHYB Ha OKPYKAIOIIYIO CPe/Ty MO MHBIM YIJIOM 3peHHUs,
TOUYKH 3peHus JeJib(PuHa, a TOTOMY, B OUepe/IHON pa3, «3a0yabpTe TO, YUeMy BacC YUMIIH. ..».

k)

BeBmmii cobecenuuk B. U. Jlenwna, nucarens anrtact . Yamic He ObUT MaTeMaTHKOM,
HO 00pa3HOe MBIIIUICHUE, HAJIO ITPU3HATH, Y HEro ObLIIO Ha «BBICOTE», BIIOJIHE JOCTATOYHO, YTOOBI 103~
BOJIUTH ce0e YCOMHUTHCSI B BEPHOCTH BHIOOpA TIEPBUYHBIX MaTEMAaTUIECKUX OCHOB. B cBoeM pomaHe
B ctiie «fantasy» «Mainaa Bpemenn» oH BriepBble MyOJIMYHO U 0OOCHOBAHHO YCOMHUJICS B peallb-
HOCTH CYILIECTBOBAHMSI HEKOTOPBIX MPOCTHIX IIU(P U ONEpaIMid C HUMH, XOTsI pacCyXAal Mpu 3TOM
0 CJIOKHOW MaTeMaTU4ecKor BenmurHe — Bpemenu. BeposiTHO, OH ObUT SIBHO «ITPaBbIM», IIPOIOTIKUM
B TOM € JIyXe U MHl. . ..

Camu 1o cebe mdpsl He peasbHbl. OHU a0COMIOTHO aOCTPAKTHBI M 3apaHee MPernosaraioT
KECTKHE OKPYIJIEHHS], U €CJIM CaMOW ITPOCTOW U(PON SABJISAETCS «eIUHULIA», TO Hamuue ee B PcM
HE BBbI3bIBAET HUKAKUX COMHEHMI. «EquHuIei» MOXKHO 0003HAUMTh MPAKTHUECKH JII0O0E OTAEIBHO
CYLIECTBYIOIIIEE MATEPUAJILHOE TEJIO, HAIIPUMEP aToM, IUIaHeTy, Beenennylo, JimuHocth, bora (bor
ennH) U T. 4. OToOpa3uTh €IMHMILY B CO3HAHUM JIOBOJIBHO IMPOCTO, JOCTaTOUYHO MBICIEHHO, JTMOO
peajbHO, «3arHyTh OfIMH TaJel».

C uudpoit «aBa» yxe cinoxHee. [Jj1st Toro 4ToObl yCTAaHOBUTH MOJTHOMPABHOE CYIIIECTBOBAHUE
stoii 1 psl B PcM MBI, Tipekae BCero, JOIKHBI yOeqUThCsI, YTO HAAETCs XOTs Obl JIBa aOCOMIOTHO
O/IMHAKOBBIX MaTepHaJIbHBIX TeJla, C Y4eTOM X SHEPreTUYeCKOro COCTOSIHUSI HA MOMEHT CpPaBHEHUS I,
MOTOMY — Kak JIOJDKHO COOMIONAThCs TIIABHOE MaTeMaTHYECKOe YCJIOBHE COXPAaHEHHs SHEPruH, YTO
€CJIM OT OJHOUM PaBHOM BEJIMUYKMHBI OTHSTH JIPYTYI0, TO OCTATOK OyJeT paBeH HYJIIO.

Kazanock 0bl, 4TO IOMOOHOTO pe3yJsibTata MOKHO JOCTUTHYTD TPH MOMOIIIHM ApoOel (0Tpe3arh
JIMITHUE KycO4YeK OOJbINero s0J0Ka), OHAKO 3TO HE TAaK MO HECKOJbKMM MPUYMHAM: BO-TIEPBBIX,
K MJealy TOYHOCTH Mbl MOXEM JIMIIb TPUOIMU3UTCS, HO 32 BPEeMsI MPOBEJICHUsI PACUETOB CUTYaIIUsI
M3MEHUTCS 1 Yallle BCEro HempeCcKa3yeMo, BO-BTOPBIX, IBYX A0COTIOTHO OMHAKOBBIX MATEPUAILHBIX
TeJI B IPUPOJIE TOMTPOCTY He CyIecTBYeT. [laxe eciii MpeCcTaBUTh ABE MeJIbYaiIlie YaCTHIIBI U3 HbIHE
3a(pMKCUPOBAHHBIX — KBAPKH, U ceOs1 HAa TOBEPXHOCTU OJJHOTO U3 HUX, HETPYIAHO JIOTaAaThCsl, YTO MBI
HaliIeM HeMaJible OTIINYMs (TeM OoJiee YTO U KBAPKHU COCTOST U3 YaCTHIl, ele 60jiee MEIKHX U T. 11.).

Takum 00pa3oM, ¢ YBEpEHHOCTBIO YTBEPXKIaTh, YTO Kakue Obl TO HU OBUIO MaTeMaTU4ecKue
JercTBUS aOCOTIOTHO TOYHBI, MBIl HE MOKEM, a 3HAYMT, HAIlIM TIPE/ICTaBIeHUs 00 OKpykaiem PcM
Ha OCHOBE MaTeMaTWKH, i€ B3aUMOJCHCTBUS Oa3MPYyIOTCSl HA BEIMYMHAX B OMJUIMOHBI OMJIJTMOHOB
pa3 MeJbye HaIllMX MPUBBIYHBIX MACIITA0OB, HE COBCEM BEPHBI, TOUHEE He MONHBI. [IoHsATHE «CcTpem-
JIeHHe K HYJII0» 3aTyMaHUBAET CyTh B3aMMOJIEHCTBHUS, a HAa HEM 0a3upyIOTCsl HAIlld MAKPO CHJIBI.

MBbI KOHEYHO MOKEM MTPOM3BOIUTD U UCIIONB30BATh MaTeEMAaTHUECKHE pacuyeThl, HO OHU I'OBO-
PAIT JIMIIIb O KOJIMYECTBEHHOM COCTaBe, M TO — MPUOIN3UTENBHO, HE TIOSICHSISI CAMOU CYTH CYILIECTBY-
I0IIel peaibHOCTH, OO mpotiecca. [IpeHeOpekeHre 0YeHb MAJIBIMK U OKPYTJIEHUE OUeHb OOJIBIITUX
BEJIMYMH He JOJKHO HApyIIaTh KOHEYHBIN Pe3yJbTaT, TOYHOCTh KOTOPOrO AOCTATOYHO MCHOJHEHA.
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B03MOKHO, 3TO TOYHOCTH BIIOJIHE AOCTATOYHO, YTOOBI BBIIOJIHUTH HEKKE MPOCTPAHCTBEHHBIE CUJIO-
BbIE JICWICTBUS, HO KaK TOJIBKO TIpeHeOpekeHNe U OKPYyIJIeHue KOCHETCs1 (hOPMYIMPOBOK U BBIBOJIOB,
napajuiesibHO (pOpMUPYETCsl OIMIMOOYHOE MHEHUE O CAMOM IIPOIIECCe, O €ro UCTOKAX.

Huina Hammmx sKM3HEHHBIX MHTEPECOB HAXOAUTCS A€ — TO MOCEPEIUHE MEXy OY€Hb MaJlbiM
Y OY€Hb OOJIBIIIMM, TIPH TOM B 00€ CTOPOHBI UICUMCIICHH I BEJIMYMH BEJETCS Ha OMJUTMOHHBIE TIOPSAKH,
HO TpeHeOpern Mbl OWJUTMOHHOW JOJIed CEeKyHIbl, MaXHU PYKOW» Ha PEeNSTUBUCTCKUE (PPEKTHI
rpu ckopoctd 10 KM./49ac U TyT ke, aBTOMaTUUECKH, [IOTEPSieM HUTb MPEJCTABJIEHUS O TpaBUTALIUN
Y MHEPIIUH.

DKCMEePUMEHTAJIBHBIM ITyTEM YCTAHOBJICHO, YTO BPEeMsI Ha OKOJIO3EMHOM OpOHTE TeueT Me[-
JieHHee, yeM Ha 3emJie. MejieHHee Ha 10U ceKyHIbl. [loqymaens. ... A ecny npeamnoiokuTh, 4To
HMEHHO 9Ta Pa3HUIIA BO BpeMeHH M eCTh NCTHHHAS NPUYNHA rpaBuTanuu Ha 3emJe...?

Oxpyrin Gosbiniee u BeeneHHasi craHeT OECKOHEUHOM, BEYHO PaCIHIMPSIONICHCS U aOCOMIOTHO
©eCCMBICTIEHHOM, TYTOM, TIOTOMY KaK yTepsiH BECh CMBICIT €€ CYIIECTBOBAHMSI.

K ocransHOMY psiy uudp, ciaeqyeT OTHOCUTBCS TakK ke, Kak U K Lippe «/1Bax», T. €. KaK K MaTe-
MaTUYECKOMY YIPOIIEHHUI0, OoJiee CBA3aHHOMY C KOJIMYECTBOM MajbleB HA PyKax, YeM C peallb-
HBIM OoTOOpaxkeHneM Mupa. be3 HiX He 0OOUTHCh, HO OHU aOCTPAKTHBI M MPUOIU3UTENbHBL. U 3TO
HE MOXET sIBJISIETCS] OCHOBAaHUEM [I1s1 BO3BE/IEHUSI UIMEHHO 3TOM CUCTEMBI pacyeTa B pa3psiji akCUOMBI
(6bLT0 OBI ABEHAIATh MAJbIEB HA PyKaX, CUMTATIN OBl «I10 aHIJIMACKW»). KommbioTepam 1ist po-
BEJICHUS BCEX OIEpalldid JOCTAaTOUHO U «ABYX najbiieB» (0 u 1), TouHee — «OMHOrO» (CpeHero. .. ).
Bce mHTErpasbl, 66CKOHEYHOCTH U MHOKUTENM CO3aHbI JIMIIb ISl YIIPOIIEHUS] MaTeMaTHIeCKOM
CHCTEMBI PacyeToB, KOTOPYI0 MOXKHO MPOU3BECTH U MPU MOMOLIM JIMIIb JBYX IIPOCTHIX ONEparyi —
CJIOKEHUS Y BBIYUTAHUS.

OTU pacCykJeHHS HUA B KOEl Mepe He OTPUILIAI0T MaTeMaTUKy, Kak HayKy. [IpocTo matemaruka
1 pusnYecKasi CyThb, HE COBCEM OIHO U TO k€. MaTeMaTuKa BbIIAeT pe3yJIbTaT, HO HE MOSICHSIET CYTH.
Ecnm MatemaTuka, Wiv Wrpa B IIaXMaThl SBJISIIOTCS OCHOBOM JIOTUYECKOTO MBIIIUIEHUsI, TO Oyayinee
JENCTBUTENIHHO 32 UCKYCCTBEHHBIM MHTEJIEKTOM, 32 MamrHaMu. Ho BepHee Bcero, 3To 0ObIKHOBEH-
HBII «11epeOop BO3MOKHBIX BAPUAHTOB» METOIOM UCKITIOYECHHUS.

OCHOBOW e JIOTUKH SIBJISIETCSI aHAJIU3, MBICJICHHBIN Tporiecc paboThl «Oeioro BeIecTBa»
Ha OCHOBE 3HAHHUS U, YTO BaKHEE BCETO, MHTYMIIMH, U MOJYYEHUEM KOHEYHOIO pe3y/ibTara B BUJE
(usnyeckoro odpasza 0ObeKTa. A T. K. MHTYUTUBHOE MbIIIUIEHHE OT bora, To MalyHbl MOJTHOLEHHO
MBICJIUTh CMOT'YT HE CKOPO (MouTH Kak y B. JleHuHa...), moka He Hay4yarcs BUAETb CHBI, UJIU TIOJHO-
LIEHHO MPOSIBJIATH BOMIO. Benp nHTYyHImMs 6a3upyeTcs Ha moAco3HaHnu. Kak MOXHO aTh MallHam
TO, YEr0 Mbl CaMH €llle He TOHUMAEM.

Jnst Toro ke, 4ToObl BUJETh CHbl HEOOXOAMMO, KaK MUHHMMYM, OOJagaTh MOJCO3HAHHEM.
Ha ocHoBaHuuM yero, Hanpumep, kKommanus «Microsoft» cMokeT pa3padoTaTh MpOrpaMmy IMoJCO3Ha-
HUS1, KOrJJa B 3TOM BOIIPOCE JJaKe ICUXOJIOTH KaK «€XKHUKH B TYMaHe».. ..

V MaluH HeT, M He CKOPO Oy/AeT BOJISI JMYHOCTH, KeJAHUA U Ayma. DTO NpeporaTusa
«KHBOI» MaTepuu.

Jnst gero 6eccMepTHOMY Ayiia. ToT, KoMy He TPO3UT 3a0BEHUE «JICHUBO» IBOJIOIIMOHUPYET.

Bcromuum fonro pemaeMyio 3agavy Mo MepruoiM4ecKol cucTeMe sJieMeHToB. Beb mpobiema
pemianach cyryoo MaTeMaTHUeCKUM IyTeM — PAaCCTaBUTh IEMEHTHI psaMH 10 aTOMHBIM BECaM.
Ho pemmn ee JI. MenaeneeB 4ucTo MHTYUTUBHO, BO cHe. BOT u Bcs soruka.... I 310 He eAuHbIit
ciryyaid. MHOTHe BaXkKHbI€ pEeIleHUs] IPUXOAUIIN BO CHE.

AHJIOTMYHO CJIeAyeT OTHOCUTCS M K TEOPUHU CWIOBBIX MOJEH. 3HAKU «IUTIOC» U «MHUHYC»,
PaBHO KaK U CTPEJIKU OIpeJeIeHHON [UIMHHBI, O3HAvaloIMe MOAY/Ib U HaIlpaBJIeHHe CUJIbI, abco-
JIOTHO YCIOBHB. MOXHO OOO3HAUMTh BEPXOBbE PEKH «IUTIOC», & YCTbE «MHHYC», HO peKa TedeT
I10 3aKOHY I'PaBUTALIMM C y4eTOM ycKopeHust Kopuonuca u 3HaKkM 371€Ch He IIpU YeM. YIIPOLLATh XKe
HE BCerja MoJie3HO, 0COOEHHO €CJIM 3TH YIPOIIECHUs NCKAXAIOT peabHOCTD
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Jlioboe cuioBoe moJie MaTepuasibHO U peaibHO. [TOSICHATh PUHIUI JISHCTBUS MAarHUTHOTO
TOJIS1 MIETIOTKOW METAUTMYECKUX OMUJIOK MPOCTO, HO 3TO MPEJCTaBIEHNE JIUIIb 3aIlyThIBAET CO3HA-
Hue. ONWIKY MOKa3bIBAIOT JIMILL (DOPMY CHJIBI, HE TIOSICHSIS CYTH IpOLIECCA.

Maremaruueckasi Mojiesib, JIOMYyCKAaloas Mocae0BaTe/bHOe BO30YXKIEHUE IEeKTPOMArHHT-
HOT'O TIOJISI B BAaKyyMe B TO JK€ BpeMsI He OTPHUIIAET er0 «BUTAHUs» B MHBIX Cpelax, MpuueM He 00s-
3aTeJIbHO MaTepUajIbHOIO XapaKkTepa.

Cam pakT onpeeseHrs1 MaTepUK KaK KOPITYCKYJISIPHOM MacChl BEIIECTBA CTOUT IOJ1 BOIIPOCOM.
Maccy marepuu oripeJessieT aTOMHBIM BEC BELECTBA. DTO MOHATHO, HO TOJILKO XUMHKaM. PakT co-
MaJIeHUs] THEPTHOW MACChl M TSKEJIOM Macchl 3aCTaBuII (PU3MKOB 3aryIsTHYTh BIIIyOb aTOMa U TjIe ke
TaMm Macca...?

V 351eKTpOHa «TOUEUHBIN 3apsa» U «CMa3aHHOE COCTOsIHME». ECTh JIn y Hero Macca, OKOHYa-
TEJIbHO HE YCTaHOBJIEHO.

[TpoToH B ThICSYY pa3 OoJIbIIe 1Mo rabaprtam, HO B spe, Ie OH BPAIAeTCs Mo OpOUTaM C HEel-
TPOHAMH, U BCE BMECTE B CBOIO OUYEpE/Ib U3 YErO — TO COCTOSAT.

JlormycTM, B LIETIOYKE STHX PACCYKAESHUI MBI JOIILIN JI0 OCHOBBI, JO MAaTEPUHCKON MHUKpPOYa-
CTHULIBbI, MeJIbYAKIIIero KUPIUYKKa Bcel MaTtepur BcesleHHOM, U OH OKaXeTCsl COCTOSIIIIMM U3 HEKOTO-
POro 3aMKHYTOTr0, JTJMOO 3aBUXPEHHOTrO CUiIoBOro nosns? Toraa 4ro, ouepeaHas cMeHa MUpPOBO33pe-
Hus1? O4depeHON UHOW YPOBEHb TEOPUU !

Ho Benp BceM MOHSITHO, YTO NIPUPOJIA €IMHA, IOTOMY W TEOPHS TaKKe JIOJKHA OBITh MHOM.
[TycTh c10XKHOM, HO €UHOM, MOSICHSIONIEN Bce (HEeAapoM DUHIITEHH TaK YIOPHO MCKAJl «TEOPHIO
€IUHOTO TOJIs» ).

Hcropuio pacckasbIBaloT OT Havala, a He OT CPeIMHbI C U3JI0KEHUEM B 00e MacIITaOHbIE CTO-
POHBIL.

Brionne pazyMHO U, noxaiyil, CBOEBPEMEHHO IOMBITAThCS CO3AATh MOAEb OT Ha4YaJja BCeX
CHWJI U B3aUMOJICUCTBUT.

«DNEKTPUYECTBO — 3TO Pa3HOCTh TOTECHIIMAJIOB B IPOBOJHUKE W TOK TEUeT OT ILTI0CA
K MHUHYCY». [IpocTo, HO aGCOMOTHO He MOHATHO. K TOMy e B KOJBIIEBOM CBEpPXIIPOBOJHUKE TOK
MOXET Te4b OIHOBPEMEHHO B 00€ CTOPOHBI.

«DNEKTPUIECTBO — ITO HAMPABJIEHHOE ABUKEHHUE CBOOOIHBIX IEKTPOHOB, MEPEMEITAIONTUXCS
B IMPOBOJHUKE C HEOOJBINOW (HECKOJIIBKO CAHTUMETPOB B Yac) CKOPOCTHIO, MO/ BO3JICHCTBIEM CHJIBI
HaBEJICHHOTO MarHUTHOTO TOJIsT». Y3Ke JIydille, HO BCe PaBHO He MOHSITHO.

C npyroii CTOpOHBI MpeHeOpekeHne KOHKPETHBIMU MMOHATUSAMH U MaJIbIMKA BETMIMHAME BeIeT
MHOrAa (MHOTAA M BOJIKY IHUTH TMOJIE3HO. ..) M K MOJIOKUTESTBHBIM pe3y/ibTaTaM, Harpumep Jisl TIpo-
BE/ICHUsI pacyeToB, He TPeOYyIIMX OOJbIION TOYHOCTH, & TAKOBBIX OOJNBIMMHCTBO. OKpYKaIOIIUii
Mup nasneko He MO3HAH U O KOHIA He MOHSAT, MHOTJA JOCTATOYHO WCIIONb30BaTh HAKOTUICHHBIN
onbIT. Kpome Toro, 1onmyck MeJIKUX HETOYHOCTEN B KOMITBIOTEPHBIX [TPOrpaMMax MO3BOJIUII IPOU3BE-
CTH PEBOJIIOLHUIO B BOBMOKHOCTSIX KOMIBIOTEPOB, OHH CTAJIU OOJIbIIIe «AyMaTh». «CyMaciecTuHKa»
MIOMOTJIA.

Ho, Tem He mMeHee, nipu paccyxaeHusix o PcM Mbl He OyaeM npeHeOperath MajibIMy BeJINYH-
HaMH, TIOTOMY YTO, UIMEHHO OHM OKa3bIBAIOT TJIABEHCTBYIOIIee BIUsSHKUE Ha Hail Mup. «JIubo Bee, —
60 HuYero!». VIMeHHO TaM OTBETHI Ha BCE BOIIPOCHI.

Camoe cllo’)kHOe MOHSATHE U3 MUpa [P, ITO MOHITHE «HYJb». CIIOKHOCTh €ro BOCIIPUSTHUS
con3MepuMa ¢ MoHsTHeM «BceneHnas». Beap 11st Toro, utoOsl chopMupoBaTh 00pa3 HyJis, CHaYasa
HEOOXOIMMO ONPEIESTUTh MECTO ero (PU3NIYECKOTO PACTIONOKEHUSI, U KOCMHUECKHUI BaKyyM IO MHO-
UM TIPU3HAKAM JIJTsI 9TOU 1IeJId He TOMUTCs. B cOBpeMeHHbBIX (PU3MUYECKUX TIPEICTABIICHUSX BaKyyM
3TO IJ1a3Ma, HO HUKAaK He MyCToTa.

Ho 006 3TOM HECKOJBKO TMO3%e, a IOKa PACCMOTPUM «HYJIb», KaK ONpe/esieHe.

Urak, «Hynb» B PcM ecTh TO MecTo, rJie HUYero HeT. AOCOMIOTHO HUYETO, JJIs1 HaC U HAIlUX
CYIIECTBYIOIIUX MPUOOPOB, OITYTHMOIO: — HA MaTepHu; — HA BPEMEHHU; — HU MTPOCTPAHCTBA; — HU-
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ye-10.... [lo KpaiiHell Mepe, B HallleM, CyIIeCTBYIOIeM npeacTaBieHur o Mupe. [Toromy — kak 4rto-
TO TaM BCe ke ObITh JIOJDKHO, MHAYe M CaMoro «MecTa» Obl He Ob10. [IpoTrBOpeure HaIuUIIO.

«Huyero» — 310 HEOBITHE B HallleM TTOHUMAHUM, HO, TeM He MeHee, B PcM takoe mecTo cyie-
CTBYET, Be/lb Hallla BceneHHasi pacimpsiercsi, IpUYEM C YCKOPEHUEM (3TO YCTAHOBJIEHHBIN (DaKT
10 KOCBEHHBIM IIPU3HAKaM), ¥ IIPY 3TOM IIPOLIECCE HE BCTPEYAET Ha CBOEM ITyTH HUKAKHUX [TOCTOPOH-
HUX MaTepUaIbHBIX TeJl. DTO FOBOPUT O TOM, YTO paHee MPOCTPAaHCTBO, OcBauBaeMoe BcesneHHOi,
OBbLJIO CBOOOIHO OT MaTEPUH, IyCTOBAJIO.

Ho Bemp u camo mpoctpaHcTBO He OecripeneibHo. BceesieHHas, pacmmpsisicb, NOMYTHO
¢dropmupyer, co3gaeT MaTepuajbHOe NMPOCTPAHCTBO. Tam, 3a KpaeMm IpPOCTPAHCTBA U HAXO-
JUTCS1 <HEYTO», UHAUE FOBOPS «HYJIb». ByieM cuntarh, 1oka yCJIOBHO, UTO «HYJIb» — IOHSITHE peaslb-
HOE€ Y KOHKPETHOE.

K pazpsany mmdp takxke, moueMy — 10, OTHOCST M OECKOHEUHOCTh, HO 3TO CKOpee U3 001acTH
TIOHSTHSI O BPEMEHH, YeM O «IUTI0CaX» U «MUHycax». O OECKOHEYHOCTH, KaK KOHKPETHOM BeJIMUMHE,
MOXHO (prs1ocohCTBOBATh CKOJIb YTOMHO JIOJTO, HO 3TO HUA HA WOTY He MPHUOIM3UT K KOHKPETHOMY
Y YETKOMY ONpEIENIEHHIO.

Cam HIKOJTbHBIN TPUMED TMOSICHEHU S IOHATUS «OECKOHEUHOCTh», KaK pa3Jie/ieHre OCTaBIIeHCS
TIOJIOBUHBI «CUETHOM MAJIOYKU» TIOTIOJIAM U T. 1., 10 OECKOHEYHOCTH, a0CTpaKkTeH. [lefeHuio nanouku
HACTYITUT IIpeJes Ha YPOBHE MaTEPUHCKUX MUKPOUYACTUL, T. K. MIOCJEJHUE HE JEJTUMBbI.

APXUMEIOBCKOE — «JIaliTe MHE pblYar, U 51 IepeBEPHY 3eMJII0» TaKKe OTBEPrHYTO M0 TPUUYMHE,
YTO €My He XBaTWJIO Obl KU3HU J0OpaThCs 10 KOHIIA phlyara.

[IpencraBuB GECKOHEYHOCTD, KaK 0O03HAYAIONIMI €€ CUMBOJI B BUIE BOCBMEPKH M KOTO — TO,
J0JITO, TIOIOOHO TOKY B KOJIbIIE U3 CBEPXITPOBOIHUKA, «XOMSAIIETO» IO JIMHUU 3TOT0 CMMBOJIA, TaK
«BO BPEMEHM HUYTO HE BEUHO». ...

«beckoneynoctu» B PcM Her u ObITh HE MOXeT. Bce, 4T0 MMeeT Hayaio, UMEeeT U KOHEILl.
Paccyxpnenus o Tom, uto Becenennas 6eckoneuna u oyaer paclllIUPATBCH Beuno, napamok-
CaJIbHBI XOTsI OBl 110 TOM MPUYUHE, YTO TEPSIETCS CMBICI pa3yMHOCTH M TApPMOHMYHOCTH Hatero Mupa.
Pe3synbrar — 6€3bICX0OIHOCTD. A IOIyCKaTh MOJOOHBIE MBICIU Y/IeJI IOTEHIIMAIbHBIX camoyouiiil. Harm
yZien — HaJek/1a, a B KOHIIe BCerja JiexkuT Havauo. [laxe Bpicmuil Pasym, eciu TakoBou cylie-
CTBYET, IMEET U HAYaJlo U KOHEIl MHaue OH OyJeT He crocOOeH IBOIIOIMOHUPOBATh. DBOMIOLMOHH-
PYET ke Bce, Jaxke BOja M KAMHU M 3TO YCTAaHOBJIEHHBIN (DaKT.

He Oyaem 3a0bIBaTh, 4TO MOHATHI «YMHOXEHHE» U «JIeJIeHue» — Tak ke B PcM HeT, 1 HUKO-
raa He ObUTO. DTO BCETO JIMINb YIPOIIEHHE ONEpaIuil «CIOXKEHUE» U «BbIYMTaHUE». DTOMY ydaT
B HaYaJIbHBIX KJIACCax ILKOJIbI, HA MaJ0YKax.

T.0. OABEPraoTCsi COMHEHHIO ONEPAIMU C «HYJIEM» U «OeCKOHEYHOCThIO», @ UMEHHO YMHO-
JKEHUE U JIeJIeHUe Ha 9TU BeJIMUUHbIL. Besib pu mpocTOM CII0)KEHUM CyMMBI HE YHUUTOXKAIOTCS.

IIpou3BoaUTH KOHKpPETHBIE ONepaluy ¢ HeolnpeaeJeHHbIMU MOHATHSMH, CBOIICTBO
COMHHUTEJIbHOIO xapakrepa. (Bce 3Ty npenBaputenbHble M 3aBEJOMO CKYUHBIE PACCyKAECHUS
HEOOXOIUMBI BCETO JIUIITH JIJIS1 TOTO, YTOOBI IOMBITATLCS Y YBAKAIOIIETO ceOsl YUTATENIs], ITyTEM Pa3yM-
HOTo YO@XJEeHUs, CHATDb 3aCEBIIMI B HEM CTEPEOTHII, IPUBUTHIN €My C IETCTBA OKPYKAIOIIMMH yUH-
TEJISIMU ¥ aBTOPUTETAMH, BO3BEAIINMU TICHXOJIOTHIO «ITPOTOPEHHOIO MyTH» B PAHT «EIMHCTBEHHO
MPABUJIFHOTO 00pa3a MBIIIJICHUs» U 3JI0KHUTh «9ePBSI» COMHEHHU S B HE3bIOJIEMOCTh «JIEBBIX» TIOCTY-
natoB. MaremMaTik BO3pa3uT, 4To, MOJI, BCE pacueThl MOATBEPKICHBI HA ITPAKTUKE, YTO KOCMUYECKHE
KOpaOJIK JIETAIOT TI0 PACUETHBIM TPAEKTOPHSIM, UTO SIIEPHBIE PEaKLIMK MTPOMCXOAST CONIACHO pacue-
ToB. I 1. 1. 1 T. 1. Ho Beapb cyTh BOIpoca cOCTOUT HE B TOM, TOUYHBI JI1 pacyeTbl. CyTbh COCTOUT B TOM,
YTO MECTO, IJIe 3TH PaCueThl OCYILECTBIAIOTCS — Hallla SKOCUCTEMA, ITO JIMIIb OAUH IPOLIEHT OT TeX
IIPOCTPAHCTB U MOHSATUM, KOTOPBIE CYIIECTBYIOT Ha caMoM jiesie B PCM. OrpannurBaTth CBOM MUPOK,
OTMEKEBBIBASICh MPAKTUIHOCTHIO OT PcM, GecriepcriekTHBHO. DTa TeMa 371000JHEBHA HE TOJIbKO A1
HayKu. YesoBek ¢ caMoro poxk/JIeHUs MOABEPKEH BCAUYECKOMY BHYIIIEHHUIO CO CTOPOHBI, KaKk eMy Clle-
AyeT MOCTynaTh B TOM, JIMOO MHOM ciiyvae. VI3BecTHBI ciyuyan BOCITUTAHUS JIOACH B MHOW Cpene,
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HarpuMep B UKYHIJISIX, TIe UX TIOBEJeHUE B KOPHE MEHSIOCh. Tak movyeMy ke He MpPEeAroNnoXUTh
Y TIPOTHBOIOJIOKHOE — BOCIIUTAHUE JIIOJEH C MHBIM, «IIPAaBbIM» MHPOBO33peHHeM. Ha MraoBenue
MpeJCTaBUM ce0e UTO HacTajl «4ac Jejb(puHa», a Mbl UX BOCIIUTAHHUKY. . ).

37ech BOMPOC CTOUT HE B OMMOOYHOCTH MaTeMaTHKH U, TeM OoJiee, OTPUIIAHUH €€, a B TOM,
YTO KaK HayKa OHa M3HAYAILHO JOCTATOYHO aOcTpakTHA. M MHOTrIA, B CHITYy CBOEH M3JIMIIHEN camo-
YBEPEHHOCTH, CO3Ja€T HEBEPHOE MpeAcTaBieHue o PcM.

Bripakenue: «MaremaTrika — HayKa TOYHAsi» COOTBETCTBYET WUCTMHE, BCE [IeJI0 B TOM, UTO
caM Mup He ToueH. Y Hero nmpakTU4ecKd BO BCEM MMEETCs TOoJie JAOIYCKa, BCIYECKUe KoneOaHus,
OTKJIOHEHW I, IIAaTaHUsI ¥ TIPOYME «MCKITIOUeHUsI U3 TpaBm». C Apyro CTOPOHBI BIIOJIHE JOITYCTHMO,
YTO B Ha4aJjge Mup MpeaenbHO MPOCT, CKaXeM, COCTOUT U3 JBYX KOMIIOHEHTOB (TIpOIle HEeKyaa),
Y IMEHHO 3TH «IIaTaHUS» B U3MEHEHUsIX MacIITaboB 1 (pOopM CO3/1al0T MHOTOIMKOCTb ITPUPOIBL.

K npumepy, yrBepaum, 4to modast cuiia MOpoXkeHa MPONOPIHOHATBHBIM 3aMe/IIEHHEM Bpe-
MeHHU B KBajpare. HUKTO HEe CMOXKET 3TOro OrnpoBeprHyTh, IYCTh JaXke «IepesloNaThUTh» BeCh MaTte-
Matuveckuil anmapar. Ho, nmpuauMas 3Ty (popMyJIMpOBKY KOHKPETHO, Mbl aBTOMATUYECKH OTBEp-
raeM Bce MaTepuaibHOe. XOTs NOHATHE «CUJIOBOE TOJIE» Y:KE MOJPa3yMeBaeT CylIeCTBOBAHUE CUJIbI
OTIEJIbHO OT Hajmmuus Macc. K mpumepy, 27eKTpoMarHuTHOE 1ojie He HYXKIAaeTcsl B MepelaTOqHON
cpene, OHO caMo ceOsl TeHepUPYeT B MMPOCTPAHCTBE, MYCTh JakKe MTyCTOM. . .

Kpome Toro, HeT aOCOMOTHON YBEpEHHOCTH, YTO MIMEHHO 3Ta MaTeMaTHKa, eIMHCTBEHHO Bep-
Has Bo BeenenHoil. Bo3MoxHO, CyIiecTBYIOT U ipyrue, 6ojiee CI0XKHbIE, HO He MEHee BEPHbIE METOIbI
pacuera, 100 crocoObl MO3HAHUS (PU3HMUECKOTO OKPYKEHHS.

MOXHO LIENTYI0 «BEYHOCTb» COCTABISATH (DOPMYJTy €AMHOrO TOJIsl, UM, C TAKUM K€ YCIIEXOM
U CMBICIIOM, (hOPMYJTy BOJTHEHHSI MOpsI, HO BIIOJIHE JOCTATOYHO Ha CEKYHJY 3aKpbITh I71a3a U SICHO
MIPE/ICTAaBUTh 3TH MOHATHSA. V HUKTO HIUYEro He ToTepsieT.

Byzner HeynuBUTENbHO, €CiM B HeAajdekoM OyaylleM B MaTeMaTHUYecKHX (opMynax CTaHyT
BCTpeuarhcsl KadaancTuyeckne 3HaAKH U CUMBOJBI. 1 sToro He m3dexats. ... [lonb3ylorcs ke,
npuyeM He 0e3 ycriexa, CHMBOJIOM OeCKOHEYHOCTH. OTKa3bIBAIOTCS e, Ha CerOHs, OT «He3bl0Je-
Moii» reoMeTpun EBkinzia («HeeBKJIMI0Ba reoMeTpusi»). Y1 HUUero cTpariHoro He pou3oIiio, XOTs
1o (3a) KoyieOJeHbl (PAKTUIECKH BCe TIOCTYJIaThI.

He uckmoueno, yro B Ommkaiiiem OymylieM reoMeTpusi B KOpHe BuUAoM3MeHHTCs. Benp,
10 CYTH, HA TeOMeTpUsi DBKJIMAA, HU reoMeTpusi JIoOaueBCKOro He COOTBETCTBYIOT UCTHUHE. Mup
MHOTOMEpEH, MPUYeM BO BCSIKOM MECTE, IIPOCTO Mbl, BCJIEACTBUE Y30CTH CBOETO KPyro3opa, 3Toro
HE BOCITPUHIMAEM.

UYeoBeK BUAWT OKpYyXkaoIMiA Mup depe3 OTpakeHHs CBeTa, MepeMenlaionierocs, KCraru,
CO CBETOBOM CKOPOCTBIO. JTa K€ CKOPOCTh YYaCTBYeT, KAk OCHOBA, BO MHOTUX (PU3NYECKUX B3aH-
MOJICHICTBUSIX,, OTIPEEIsisl PACCTOSTHUS MEXAY IeMEHTAPHBIMUA YaCTUIIAMH, aTOMaMU, MOJIEKYJIaMH,
TUIAaHEeTaMH, 3BE3JaMH U T. 1.

Tak mouemy e Mbl IOJKHBI TOCTYTATh KaK CJEMIIBL, T. €. JJIs U3MEPEHHs paCCTOSIHUSI TIPHMe-
HSAThH «IIIaTU» U «JIOKTW»? Belb 1axke CKOpOCTh CBETa P 3aMepax He MOCTOSTHHA, TIOTOMY KaK BpeMsI
MecTa 3amepa rnepemeHHo. Ha 3emiie MeuieHHee, B KocMoce CKopee.

PazymHee cpenarh BBIBOA, UYTO MPOCTPAHCTBO ClENyeT M3MEpPATh Kak IO pasMepy, Tak
1 110 (hopMe He TOJTIbKO Ha OCHOBAHMH CKOPOCTH CBETA, HO M C yYETOM 3aMeIJICHUsI BpEMEHHU y CKOILIe-
HUI Macc MaTepyu U MPH BOZHUKHOBEHUH COITYTCTBYIOIIUX JUHAMHKE PEISTUBUCTCKUX 3(PPEKTOB.

Ho Torpa Bcst reomeTpust MpUMET COBEPILIEHHO HEOKHUJAHHBIA PaKypc.

WNnu kax, Hanipumep, B (pOpMyJibl TEOPUM BEPOSITHOCTY BBECTU MOMPABOYHbIN KOI(PULIMEHT
BJIMSIHUSI HA KOHEYHBIN Pe3ysbTaT BOJIM SKCIIEPUMEHTATOPA, a TAKOBOE IPOMCXOJUT U 3TO JI0KA3aHO. . .

Ha okpyxatomuit Mup npruxoguTcsi CMOTPETh PEasibHO, @ He aOCTPAKTHO.

Kaxapiil «3aK0H», «I0rMYy», «aKCHOMY>», «<KOHCTaHTY>» CJIe/lyeT IepECMOTPETh B CBETE PEAIbHO
cymecTByomero Mupa u 6e3 U3JMIIHUX JOMYCKOB, PEINOCHIIOK U OKPYIJIEHUH, 10 «Y3JICOBCKU».
Mup rubok u pacruibiBuar. He Hy)KHO pyOUTH C HErO «TYIIBIM TOTIOPOM YIJIOBaTyio M30y». Bocnpu-
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ST OKPYXKaIoIIel IeHCTBUTEIbHOCTA U3MEHUTCS, TIPUYeM B JIyUITyI0 CTOPOHY. MBI cTaHeM Ommxke
K rpupofe, Oyzem ee OoJbliie TOHUMATb.

C 3T0i1 e TOUKM 3peHUs NONBITAEMCS B3IVISIHYTh U HA IIPUKJIAJHYIO TEOMETPHUIO.

Haunem onaTh ¢ mpocToro — «touka». MoxHO 11 yTBEpAUTH JaHHOE MoHsTHE B PcM?

Kaxk m3BecTHO BO Bcell BeenieHHO#M HET MaTepuaibHbIX Tell, HAXOASIIUXCS B COCTOSTHUN a0co-
JIOTHOTO TMOKOsI. TakMM 00pa3oM MPUBSI3BIBATh «TOUKY», PABHO KaK M HAYaJIO CUCTEMbI KOOPAUHAT
OTcYeTa K JI0OOMY MaTepuaJbHOMY Tely He BEPHO.

OpnHaxo, Takke U3BECTHO, UTO y BeeneHHO# nMeeTcst THEPLIMOHHBIN LIEHTP, OT KOTOPOTO Haya-
JIOCh €€ pacluIMpeHue, U 3TOT LeHTp BHosHe onpenearm. K Tomy ke cama Beenennas, kak npearo-
JIaraioT, 10 HayaJla paciiupeHusl, SIBJIsIach TOUKOM, T.e. O8CKOHEYHO MaJIOol, He MMEIOIIeH JIMHEHBIX
pa3MepoB, BEJTMYMUHOM.

Ha ocHoBaHuM BbIIIIE N3/10KEHHOTO Mbl MOXEM yTBEpkIaTh, uTo «Touka» B PcM cymiecTsyer,
U, IPUYEM OJIHA, €AMHCTBEHHAs Ha BCIO BeenleHHy10 — MHepLIMOHHBIN LIEHTp BeeneHHo.

Tem He MeHee, clieqyeT 3apaHee OTOBOPHUTHCS, UTO TOUKA, MyCTh Jaxke OECKOHEYHO Masas,
pu OJIMKAKIIEM PaCCMOTPEHUH OKaXKeTCs, KAK MUHUMYM, ITyCTOTeJIol chepor, Tak UTO peabHOCTh
TOYKU a0COMIOTHO yciioBHA. HUKakux peanbHbIX «ToYek» B PCM HeT 1 ObITh HE MOXET.

HarpasieHne mprMepHOTro pactoioKeHUsT «IIEHTPa» YKe U3BECTHO, 3TO 3a(pMKCUPOBAHHBIE
CKOIUICHU I SHEPreTUYECKOW CyOCTaHIINM MaTepHH.

KoopanHaThl «TOUYKN» HEM3MEHHBI BO BpeMeHH CyllecTBOBaHusi BceleHHON U CBS-
3aHbl MOMEHTOM C HHEPIHOHHBIM IeHTPOM BcesneHnHoi.

Bo3mokHO, B HepmasiekoM OyayIneM M CMOTYT ONpeleiuTh LEeHTp BceneHHOW, XoTs 31O
1 He CTOJb BakHO. He crout 3a0piBath, uto Bce Mbl B «kKOHLIE ITYTU» 6ynem TAM (B pusrueckom
CMBICJIE, @ HE MUCTUYECKOM), T. K. BceneHHas1, co BpeMeHeM, 0OpaTHO COXKMETCSI B «TOUKY».

C «mHuen» nena ooctosT ropaso mnporie. [1o nMeomemycs onpeneseHuio JMHUS eCTh KpaTt-
yaiilee pacCcTOsTHUE MEXKIy IBYMS TOUKAaMH, HO T.K. BBIIIE MbI OMPENEHIN YTO «TOYKa» CyIIle-
CTBYeT B €IMHCTBEHHOM YHCJIC U, YUUTHIBAS, UYTO «JIMHUS» HE UMEET TOJIIUHBI, PUMEM YCJIOBHO
3a «JIMHUIO» «JIy4 CBETa B TEMHOM I[APCTBE», T.€. CBET JAJIEKOW 3BE3/IbI.

EcrecTBeHHO, UTO JIy4 CBETa HaM MpUAETCs OpaTh HEIMKOM: OT 3Be3/Ibl 10 Halmoaaresns. Yem
Aajblie HadmoaaTe b, TEM TOHBIIIE JTyY.

IIpu 3TOM M3BECTHO, YTO HA JABUKEHHE CBETa IO JJIMHE JIMHUM 3aTPAye€HO OIpeIesIeHHOE,
K TOMY K€ HEe MaJjioe, BpeMmsl.

Kpome Toro, mpuaercsi yuuToiBaTh (haKTOPHI MEpEMEIICHHUsI 32 UCTEKIIUN TIepUof] BpeMEHH
MCTOYHHUKA CBETa M HAOMoOAATeN s, a TAKXkKe TO, YTO CBET OTKJIOHSIETCS B IPABUTALIMOHHBIX MTOTOKAX.
MBbI OTYyYUM «JIMHHIO» C ONpeIeNIeHHON KPUBU3HOM, HO, TEM HEe MEeHee, 9TO 1 OyleT «KpardJaiiiee
PacCTOsSTHUE».

JIio60# myTemecTBYIONMI O0ObEKT, MePEMEIIAOIIUNACS Jake CO CBETOBOU CKOPOCTBIO, YTOOBI
MOKPBITh PACCTOSIHUE KpaTyallluM IIyTeM, JOJIKEH MOBTOPUTh «KPUBU3HY» JBUKEHUS JIyda CBETA.
310 1 OyzeT «npsiMasi IMHUS» B HatlleM PcM.

Crosb npUcTaibHOE BHUMAHKE YAEIEHO OCHOBAM aIreOpbl M TeOMETPUH HE C LIEJIbI0 KaKUM TO
CIIOCOOOM UX «OYEPHUTD», JINOO MOMATHYTh Mo3uttuy. [IpocTo He creyeT myTaTh MIPUYKMHY CO CIIea-
CTBUEM, TIOTOMY KaK MaTeMaTHUYECKUH ammapar «padoTaeT» Ha Teopuio, a He Hao0opoT. «Kaskpiii
CBEPYOK 3HAll CBOM IIECTOK». XOTs MOPOil (POPMYJIBI U IPUBOIAT K JOBOJBHO HEOKUIAHHBIM BBIBO-
JaM, B CBOIO OYepe/ib CIYKalllMM OCHOBOH JJIsi HOBOM TEOPUH, ITO TPOMCXOUT JIUILb 10 TOW MpH-
YHHE, YTO MO3HaHUE (PU3UIECKOTO OKPYKEHHS BEIETCS He C «HaYala» a C «cepeluHbl». OTCYTCTBYeT
aaxe MpuOIKeHHast 001mas Teopusi (He cuuTas OuOJIeNcKoi) BOSHUKHOBEHHST Mupa.

CyTb ke KpUTUUYECKOTO aHAJIM3a MaTEMAaTUYECKMX OCHOB CBOIUTCS K LIEJIN — 3apOAUTH COMHE-
HUS B IPaBWIIBHOCTU 0Opa3Horo Bocrpusitiuss PCM, u Toraa craHer Jierde oTpeubcsi OT CTepeoTH-
IIOB 1 BOCIIPUHUMATh TpejjiaraeMple (pu3nyecKre MOHATHUS, TOPOM B KOPHE OTIMYAIOIUECS, TOPO
Mapa/IoKCaJIbHBIE, OT HBIHE CYIIECTBYIOIIUX.
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®OKyCHUKM ¥ MHUCTU(UKATOPBI JIOBKO BBOIAT HAC B 3a0MyXJEHHE Yalle BCEro, MCIOb3Ys
MHEPTHOCTH HAIIIEro MBIIICHUS, 2 He ONTHYECKUA 00MaH. Mbl BEpUM B TO, K YeMy MTOATOTOBJIEH Halll
Mo3r. [Toromy npupose HeT HaZoOHOCTH TPUHUMATh TO3UIIHIO (DOKYCHHKA, Yallle Mbl CAMH 3arOHsIeM
ce0s1 B WJUTIO3MOH, KOTOPBIN U MMPUHUMAEM 3a JeHCTBUTEILHOCTb.

Kak — Hu cTpaHHO, HO ¢ pa3BUTHEM TPAHCIIOPTHBIX CUCTEM MBI MOJOLUIM K TOMY JPEBHEMY
OIpE/INICHHIO, YTO Hallla 3eMJIsl TUIOCKast ¥ 3TO OJIM3KO COOTBETCTBYET UcTHHE. KpaTuaiiiiee paccro-
stuue ot EBporisl 10 AMeprKy OyIeT 1Mo Iyre JUIMHHOIO B MOJI OKPYKHOCTH 3eMITH, ¥ TaKke 00paTHO.
3eMJ1s ke Kpyryasi, HA 110 KaKoW MHOM IPUYMHE, KaK — TOJIBKO TOW, YTO I'PABUTALIMSI CBEPHYJIA «ILIOC-
KO€» IMPOCTPAHCTBO TUIAHETHI B I1Iap.

MO:XHO TIOTBITaThCSI JOKA3aTh 0OPAaTHOE U MPOOUTHCS Yepe3 IEHTP 3eMiid B AMEPUKY, HO BO-
MIEPBBIX 3TO HE peajibHO, MarMa He TIO3BOJIMT, & BO-BTOPHIX BCE PABHO 3TOT MyTh HEe OyJeT KparJai-
UM, T. K. TIPH OITyCKaHUH U MogbeMe OyJeT coBepiIaThesi paboTa, a Mpu MepeMenieH|H 10 MI0CKO-
CTH, XOTS ¥ IAPOBOM, padoTa OTCYTCTBYET, UTO TOBOPUT B IMOJIB3Y TOTO, YTO 3eMJIsl TUIOCKAsI, OCTAJIb-
HOe 0OOMaH CO3HaHUSI 3PCHUEM.

B 3Tux paccykIeHusIX HET HUUEro HOBOTO, BCE YK€ JaBHO U3BECTHO U3 reomerpun Jlobaues-
CKOro, MHayue, MoYeMy — TO, Ha3bIBAEMOW «HEEBKJIUAOBOI» (9KOe MpeHeOpekeHne K COOTEUeCTBeH-
HUKY).

VuuTeiBasi, 4To IIOCKOCTh, HE UMes! TOJIIUHLI (B HAIIEeM MPOCTPAHCTBE), TAKKE SIBISETCS
TIOHSITHEM YCJIOBHBIM, HO TIPU ONpeIeNICHUH TOHSTHS «IIPOCTPAHCTBa» HaM Oe3 Hee He OOOWTHCH,
MIPE/ICTaBUM JBa JIyYa CBETa OT 3BE3/Ibl, HANPABJICHHBIX TOJ YIJIOM JIPYT K JIPYyry, a HaOmogaresb
(buKcHpyeT BCIO MOJI0CY CBeTa MEX Iy JIydaMH B BUJIE PaBHOOEIPEHHOIO TPEYTOJIbHUKA (T71a3a TO [1BA).

EcrectBeHHO, uTO 00a jyda, paBHO, KaK U IOJIOCKA CBETa MEKAy HUMH, OyIyT UCKpPUBJICHBI
I'PaBUTAITMOHHBIMU TTOTOKAMH, HO HE B TaKOW CTENEeHM, KaK MOXKeT ObITh HaM XoTeJoch Obl. Mme-
ercsi B BUAY OTPAaHUYEHHOCTh B KPUBH3HE TPEXMEPHOTO MPOCTPAHCTBA BHYTpU BceneHHOW, T.e.
B 9TOM CJTyyae Mbl MOXEM BOCITPUHMMATD «KOJIbIIO MeOuyca» JMIIb KaKk MAaTeMaTHYECKyI0 TOJI0BO-
JIOMKY, He 6omee Toro. Ho ecii Mexay CBETOBBIMU JTy4aMH OKaKETCsl «9epHast AbIpa», TO HeOObIIast
«IbIpKa» B TIOBEPXHOCTH IJIOCKOCTH BCE ke oOecrevyeHa.

MBI oy4nsm: — CBEeTOBYIO INIOCKOCTh, HAXOASIIIErocsi B IOCTOSIHHOM JIBH:K€HUH COJI-
HEYHOI'0 BeTpa, H «BOJHYIOIIYIOCSI», 10 IIYTH CJIeI0BAHUSA, B IePeMEHHbIX CHJIOBBIX MOJISAX
rpaBUTALMML.

[TonydeHHas MIIOCKOCTH TOBOJIBHO CJIOKHA B BOCIIPUSITUH, TIOTOMY — KaK HaXOIUTCS B [IOCTOSIH-
HOM JIBUKEHUH 1 KOJIEOJIETCs B TPABUTAIIMOHHBIX TIOJISIX, XOTs ¥ B MaJIbIX Ipenenax. Kpome Toro, mpu
OOJBIIUX PACCTOSHUAX MPUXOAUTCS YUUTHIBATh (PaKTOpP BpEeMEHH (CKOPOCTh CBETA OrPaHUYEHa), HO,
TEM He MeHee, UMEHHO 3Ta IJIOCKOCTh peaibHa. C TaKo# MIIOCKOCTHIO CJIOKHO 00paIiaThesi pH pac-
YyeTax, HO pacCMaTprBasi ee IepeMeHHOe cedeHre BO BpeMEHH, BO3MOKHO CyIUTh O (popme J1I000ro
npeamera.

BHe Haiiero npocTpaHcTBa peajbHO CYLECTBYET U MHAs, HAeaJibHas MJIOCKOCTh. [IpuHsaB
«HYJIb» 32 TO MECTO, I/Ie HET HU4ero, B TOM YHMCJIe TPOCTPAHCTBA, Mbl OTOXJIECTBUIIN €TI0 C TEOPETHU-
YECKOI TOYKOM, KOTOpasi He uMeeT (pu3nyeckux pasMepoB. Ho Belb y neaabHOM MIIOCKOCTH TaKke
OTCYTCTBYET TOJIIIMHA, & 3HAYUT 00BeM U TPOCTpaHCTBO. OCHOBHOM MPU3HAK — OTCYTCTBUE OOBEM-
HOT'O MIPOCTPAHCTBA Y «HYJIS» U UI€AIbHOM MIJIOCKOCTU COBIAIAIOT, 3HAYUT, OHU UAECHTUYHBI.

OCHOBBIBasICh Ha TOM, UTO «HYJIb» SIBJISIETCS (PU3UUYECKON PEeaIbHOCTBIO, MOXKHO YTBEPXKIATh
O CYIIECTBOBAHUM IJIOCKOCTH, HO TOJIbKO B MHOM U3MEPEHUH, B UBMEPEHUN «HYJIS».

WNuaue BeIpakasich, peajbHO CyLIECTBYET MECTO, IIe OTCYTCTBYET MaTepUsi U BpeMsl, [IOTOMY
OTCYTCTBYET IPOCTPAHCTBO U HEYeM ero uaMepsAtb. Ho oTcyTcTBHE Yero — To He JIOJKHO aBTOMa-
TUYECKU OTBEpraTh CyILlECTBOBaHUE peasibHOCTU. OHa He3aBUCHMMa OT ONPEAEIUTENeH, UX KauyecTB
Y KOJIMYECTB, TeM OoJiee YTO KOCBEHHO 3Ta PeajbHOCTh ceOsl MPOSIBIISIET, @ 3HAUUT, MMOATBEPKIACT
CBOE IPaBO Ha CYILIECTBOBAHUE.
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He cremyer 6e30roBOpOYHO JOBEPATh BCEMY, UTO TOBOPSAT, TeM Oolee, €Cli TOBOPST «HY
OYeHb yOequTeNIbHO». Y HUX, «TOBOPYHOB», €CTh COOCTBEHHAs 11eJTb — BHYIIUTh Bam cBou yoexe-
HUS (M TEM CaMbIM BO3BBICHTCS), KOTOPBIE Yallle BCero omuoOouHsl. [IpennodrurenibHee noaBeprarh
COMHEHMIO KaXyl0 BHYIIIAeMYIO BaM MBIC/Ib (1 3Ta MBIC/Ib HE UCKJIIOYEHHE) U UMETh Ha BCE CIIydau
’KU3HU «CBOIO TOUKY 3peHMsI». Tak ke Kak HeT «pa0o4ero» apTepuajIbHOrO JaBJIeHNUs, HET Helpepe-
KaeMbIX aBTOPUTETOB. PaHO, MM MO3THO MUPOBO33pEHUE U3MEHUTCSI, U aBTOPUTETHI OYyT HU3BEPT -
HYTBI, ¥ B JIy4llEeM cIy4ae BOiIyT B ucropuio. To, yto pusnueckuii Mup npogomnkaer CylecTBoBarh
1o HeioToHy 1 110 DBK/IMAY, B YeM HAC HACTOMUYMBO YOEKAAIOT MPEICTABUTEH MePEIOBON HAyKH,
JIOXb. YiKe celiuac JOCKOHAIBHO U3BECTHO, YTO 3TO JAJIEKO HE TaK....

i S
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IIpocTpancTBO-BpeMsi

«IIpocTpancTBO 3TO Bpems
3aTpa4yeHHoOe Ha ero npeojoJieHue».

(Adopuszm).

IIpocTpancTBO

«IlepcnekTHBa 3TO HTrPa OTPa’KEeHHOTO
cBeTa».
(«MHeHHe» XyJ0:KHHKA).

[NoHsTHE «ITPOCTPAHCTBO» B HAYKE HECKOJIBKO «IbIMUATOE» U HAJIEIEHO MHOTUMU, JOCTATOUHO
HEO)KMJAHHBIMU NPU3HAKAMU U CBOWCTBAMM, XOTS I10 MPEKHEMY, B JyXe «...[PUHLIMIA HEOOpaTu-
MOCTH ¥ IIPEEMCTBEHHOCTH B Pa3BUTHU HAyKH... (aBT. CM. paHEE) IPOYHO YIECPKUBAETCS PEBHSA
MO3UIMS BOCHPUHUMATh IIPOCTPAHCTBO, KaK 00beM 1 U3MEPSITh €r0 TPeMs U3MEPEHUSIMU: I PUHOM,
JJIMHOM U BbICOTOM. YeTBepToe u3MepeHne — BpeMsl, Kak IPOCTPAHCTBEHHBIN OIPEEIUTENDb TPAKTY-
€TCsl, HO U3-3a HEJOIIOHUMaHUs, KaK — TO HeyBepeHHO. Jla U KyJa BOTKHYTb 3Ty OCb.. ., JAXKe Mpel-
CTaBUTb, a TeM OoJiee HAYePTUTh — IpodJieMa.

«Xo#AT» YNOpHbIe, HO MNOKa (ciaBa bory) He NMOATBEpXKIEHHBIE CIyXH O MHOTOMEPHOCTU
HaIIero KOCMUYECKOro MpOCTPaHCTBA, O €r0 UCKPUBJIEHHOCTH YyThb JIX HE B CIIUPAJib, O TUIIEPIIPO-
CTPaHCTBE, O NapaJUIeJIbHbIX MUPAX. ..

Byzap 310 npaBaoil JKM3HU MOXKHO TOJIBKO MPEACTABUTh, BO YTO Obl IPEBPATHIIOCH HAIE U TaK
JajeKo He «OpeHHoe cyliecTBoBaHUe». Ho Bce 9T pa3roBophl oKa OECIOYBEHHBL, T.K. [0 TeX MHOop,
MOKa He OyZieT BbISICHEHA CyTb MpeaMeTa (B JaHHOM cilyyae Haiero OMochepHOro nmpocTpaHCTBa),
pasroBapuBarh O €ro CBOMCTBAX IIyTEM MEPECTAHOBKU LM(P U CUMBOJIOB B (hOpMysax, IO MEHb-
el Mepe, NpexJeBPEMEHHO, K TOMY ke Oe30TBETCTBEHHO. YUEHbIX «Mykei» 1utupyior B CMU
Y «HApOJ» CChUTAETCS HA 3TH «OTKPOBEHUSI», CO3/1aBasi IPU 3TOM OOLLECTBEHHOE MHEHHE U, IOy THO,
«3JIOCTHBI» CTEPEOTHIL. A 371ECh, B HAYKE, YaIlE JIMILb OIHU IPEAIOIOKEHNS Ja JOMBICIIBI.

IIpocTpancTBo MOHATHE, MPEKAe Bcero, odpasHoe. B3sth, K mpumepy, IEHCTBYIONIYIO
CUCTEMY KOOpAMHAT OTCYeTa IPOCTPAHCTBa (JeKapToBy). B pacuerax oHa aOCOMIOTHO CBOOOAHA
Y HE3aBUCHUMA.

Ho Bonpoc ¢ npuBsA3koil cMcTeEMbl KOOPAMHAT OCHOBOIIOJIOKHBIA U JOJDKEH PELLaThCs OIHO-
3Ha4yHO. Bee 3Be3/1bl M raylakTUKY NEPEMEIAIOTCA B IPOCTPAHCTBE U, IIPUYEM, TI0 Pa3IMUHbIM Tpa-
EKTOPHUSAM, a TaKXKe C yCKOPEeHUEM. BeeneHHas euHbli OpraHu3M, IIpYA 9TOM PACIIMpPSETCS HE Mps-
MOJIMHEMTHO U PABHOMEPHO, a C YCKOPEHUEM, ITPUUYEM U3MEHSIOILMMCS, HO CTPOTI'O IO ONpeeIeHHON
3aKOHOMEPHOCTU. YTO oIpenesnser 3Ty 3aKOHOMEPHOCTh ?

Kpome Toro, npucyTcTByeT BpallleHHe BOKPYr ocu, npoxoasiuei yepe3 Llentp Bcenennon.
Bcenennas u ectb Mup. Bece B Mupe (JlyHa He uCKITIOUueHHE) BpamaeTcsi aGCOJITHO, JTHO0
OTHOCHTEJILHO.

[Toe3n co cnsAmuyMuy naccaxkupamu, UIYIIMNA PSMOIMHENHO 10 PeIbcaM, OAHOBPEMEHHO JIBU-
KEeTCs N0 paAnycCy Bpalamouiencs 3emiy, IUIoc Bee BMecTe BOKpyr CoulHIIa, IUII0C BpallleHUe caMou
raJlakTUKH, TUIoc BOKpyr Lientpa Mupa. ..

Bparnaiorcest anemMeHTapHbIe YaCTULbl, SIEKTPOHbI, aTOMBI, MOJIEKYJIbL. [IpUBS3bIBATHCSA K JIIOOOI
MaTepuH, KaK HeMOJBHKHOM HEBO3MOXKHO. BO3HUKHYT Hen30e kHble OLMOKY B pacueTax. He yuTteHsl
MHEPLIMOHHbIE ONPABKH BpallleH!sI ¥ paclIMpeHus camoil BcesieHHOM, HO I1aBHast olMOKa — HeBep-
HOE BOCIIPUSITHE OKpPYXKaloIIel peabHOCTH, a 3TO MPsSMOM MyTh B OLIMOOYHOCTH BUJeHUs Mupa.
W x0T 1aHHBIE PACUYETOB «I10 OOJIBLIOMY CUETY» HE pa3oiayTcs ¢ HaOMoAaeMoil HeOeCHO MeXaHu-
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KOIl B paMKax raJlakTMKH, HallpuMep, HO OHM HE BIMUIYTCS B JAaHHBIE O pacluvpeHuu BceneHHou
C YCKOpPEHHUEM, YeEMY CBHUJIETENILCTBYET MH(PAKPACHOE CMELIEHUE B CIIEKTPE CBETa AAJbHUX rajlak-
TUK. Besib 9TO ycKOpeHre HUKaK He YUTeHO JeKapTOBOM CUCTEMOW KOOPIMHAT, a CKOPOCTU PacIlu-
penus orpomubl. Ha rpanu 0,5 — 0,7C (cBeTOBOI#1) 1 IIPY BCEM 3TOM YK€ BECKO BCTYIAIOT B IEVICTBHE
peasTuBUCTCKUE 3(EeKThl B Auana3oHe npuMepHo 13 — 25%, 4to yxe JOCTaTOUHO CYIECTBEHHO
BJIMSIET Ha OKpY:Kalolye (pu3nYecKre 3aKOHBDI.

Touabko o/JHA TOUKAa — HHEPIMOHHBIH IeHTP BcesleHHOM, MOXKeT OLITH 6a30BOIl TOU-
KOl 0TCYeTa NMPOCTPAHCTBEHHBIX KOOPJAMHAT, HO TaK — KaK C ONpeJeieHHeM ee COOCTBEeH-
HBIX KOOPIMHAT MOKAa CI0XKHOCTH, JJIs1 ITOTO HEOOXOAMMO CHAaYasIa ONpeaeuTh MECTO HAXOKICHUS
«Havyama Mupa», cBskeM (TIOKa YCJIOBHO) CHCTEMY KOOPIOHMHAT C JIOOOW TOUYKOW B MPOCTPAHCTBE,
HENOJABMKHOI OTHOCUTEJNbHO 0a30Boii. [IpuBsa3aB Takum 0Opa3oM HaIlly CUCTEMY KOOPAMHAT
K 0a30BOIl TOUKE, MPHUBSIKEM OTHOCUTEJIbHYIO CUCTEMY KOOPIMHAT K JasieKoi 3Be3zie. EcrecTBeHHO,
YTO OTHOCUTENbHAs CUCTEMa KOOpAMHAT OyJeT MepeMeIaThcsi B IPOCTPAHCTBE BMECTE CO 3BE3/I0M
¢ noOaBJIeHrEM, KpoMe BCeX COOCTBEHHBIX TIepeMEIIeHU 3Be3/1bl, YCKOpeHHU s paciimpsioleiics: Bee-
JIEHHOM, IIPUYeM C y4eToM BpalleHus camoil Beenennoit. Toraa, v TONbKO TOrjga, KapTHUHA Nepeme-
IIeHHs1 HeOECHBIX TeJ B IPOCTPAHCTBE OYIEeT MOMHOM, BIOTHE OHATHOW M OOBSICHUMOM.

[TompITaemcs ornpeaenuTs IpPOCTPAHCTBO, UCTIONB3YS IPY 3TOM MUHUMYM PEaJIbHO CYILECTBY-
IOIINX, @ He a0CTPAKTHBIX CPEJICTB, IS Y€ro MPOCTO, CKENTHYECKUM B3IJIs1J0M, BHUMATEJIbHO OCMOT-
pUMCSI BOKPYT. ..

Wrak, npesicraBum Tpu JTyya CBETa, HAIPaBJIEHHBIX OT OAHOW JaJeKOW 3BE3/bl, 0] Paauaib-
HBIM YIJIOM APYT K Apyry. B manHom cityyae HaOmonares (pMKCUpYeT BCe OCHOBAHUE TIOTyYeHHOM
CBETOBOW NMpaMuU/Ibl, 6J1aro, YTO PACCTOSIHUAE MEXK LY JTy4aMHU MOXKET ObITh MUHUMAJIBHBIM. DTO JIETKO
3a(pUKCUPOBATh, CKaXEM, IIOBOPOTOM T'OJIOBBI (TOUHEE IJ1a3).

Takske ecTeCTBEHHO, UTO BbIIEJIEHHOE U 3a(PMKCUPOBAHHOE MPOCTPAHCTBO OYy/IET HECKOJBKO
WCKPUBJICHO T'PaBUTAILIMOHHBIMU ITOTOKaMU M MHBIMM peajibHbIMU cuilamu. Harpumep, nBuxkeHreM
CaMoM, U3JTy4alollIel CBET MaTepyy, Ha BpeMs CJIeI0BaHMS MIUPAMUJIBI CBETA JI0 «HAOMIOAATENSI».

Wckpunenue aBuKeHuUs MOTOKA CBETA M0 BO3/IECTBUEM IIOCTOPOHHUX CHUJI, Yallle BCEro rpa-
BUTALIMU, U SBJISETCS KPUTEPUEM UCKPUBJIEHHOCTH HAIlero BCEJEHCKOr0 MpocTpaHcTBA. MeuTsl,
YTO Halle IPOCTPAHCTBO (3/1€Ch peub HE BEJETCS O HEKMX MHBIX MPOCTPAHCTBAX, & KOHKPETHO
O HaleM Ha0JTIIaeMOM KOCMOCE) CBEPHYTO B CIIAPAJIb, UM €IIe KaK — JIMOO0 «KPYTO», OECTIOYBEHHBDI.

Ckopble KOCMUYECKHE MyTEIIECTBUS «CKBO3b ITPOCTPAHCTBO» MO «KPOTOBBIM HOpam» HEBO3-
MOHbI. Kparyaiiimii myTsb OT IyHKTa «A» 10 IyHKTa «b» 3T0 J1y4 cBeTa, co BceMu ero peajibHbIMu
OTKJIOHEHUSIMU B ITyTH CJIEJOBAHMUS.

ITonyuus npocrpancTBo B PCM, y HaC BO3HMKAET €CTECTBEHHOE KeJlaHue ero u3mepurs. [Ipu-
MEHSITh JUIsI 9TOM e, KaK1e — TO HU ObUIO €IMHMIIBI JUTMHHBI (METPbl, MUJIU, JIOKTH, AaHTCTPEMBI
1 TIp.) OECCMBICIIEHHO, TaK — KaK BCe OHU aOCTPAKTHBI, He CTAOWIIBHBI M HAJyMaHbl YEJIOBEKOM JIIsI
yIpolieHus1 pacyeToB. Jlaxke XpaHUMbI B AHIVIMM, B UICAIBHBIX YCIOBUSX 3TAJIOH JJIMHBI IIOCTO-
SIHHO TIOJIBEPraeTcsl KOPPEKLMU U YyTOYHEHUIO, TOTOMY — KaK U3MEHUYUB B 3aBUCUMOCTU OT MHOTUX
BHEIIIHUX (PaKTOPOB: TEMIIepaTypbl; BIKHOCTH BO3/yXa; JaBJIeHUs aTMOcpepsl; (a3 JIyHbI M COJTHIIA;
ucTeuyeHre BpeMeHu; qudy3uu 1 rpoyee. . .

B DUHIITEHOBCKOM MOJIENN T'PaBUTAIIMOHHOTO TMOJISI MPeAbsiBIEeHa aHAJIOTUSI PACTIHYTOCTH
MPOCTPAHCTBA IPABUTAIIMEH, TOI0OHO TOHKOM IJIOCKOH pe3UHE C IPOTHYBIIMMUCS K LIEHTPY SIMKaMH
OT TsKeJbIX 1apukoB. Ho Beb rpaBUTALIMOHHBIM I0JIEM OXBAa4Y€H, KAK MUHMMYM, BECb BUAUMBIN
KOCMOC, a 3TO B CBOIO OY€peIb 03HAYAET, YTO BCE MPOCTPAHCTBO 1€(POPMUPOBAHO, PACTSHYTO (XOTS
Y B IOCTATOYHO MaJIOi CTETEHH) 10 3aKOHY IPaBUTAIMK (TOYHEE reOMeTprr, 0OpaTHasi KBapaTuy-
HocTh 1/R2), a moToMy U Bce, Ka3ajoch Obl, MPaBIIIbHBIE TEOMETpUYEcKUe (pUryphl OyayT MOTOOHO
CITyTHUKaM Yy TSDKEJbIX TUTaHeT 1e(hOpMHUPOBAHBI B CTOPOHY OOpasyloliell rpaBuTaluio Macchl. Tak
YTO MPEJCTABIATh IPOCTPAHCTBO KAaK TPEXMEPHOE U JIMHENHOE YK€ HUKAK HEBO3MOKHO.
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Cremyer Tak e OTMETUTD, YTO JIMHEHHBIE pa3Mepbl POCTPAHCTBA TaK K€ N3MEHYMBHI B 3aBU-
CUMOCTH OT CKOPOCTH 0OBEKTa MpoBeAeHus 3amMepoB. [Ipy yBeIMYeHUu CKOPOCTH JIMHEWHBIE pa3-
MepHI JIIs1 BHEIITHETO «HAOMI0/IaTeIs» TI0 OCH JBIKEHHS TIPOMOPLMOHAIIBHO, COTJIACHO PEISITUBUCT-
ckoro adexTa, ykopaunBatotcs. Teso nogoOHo JietsemMy OauHy. A TBUTaloTCs, IPHYEM C HeMaJIOn
CKOPOCTBIO, BCe TeJ1a HeOeCHOM chepbl M YeM MeHbIIIe Macca Tesla (MUKPOMHUP), TEM CKOPOCTH (pury-
pUPYIOT OOJTBIIHE.

BooOrie ¢ koHCTaHTaMu, TIPY HAIIUX paccyXkaeHusix, HeyBsizka ¢ PcM. Cymma BHYTpeHHHX
YIJIOB TPEYrojibHUKA HUKOr/1a He paBHa 180 rpagycam, aHICTpeM BhIpakaeT JIMIIb CPeJHUN JUaMeTp
aToMa BOIOPO/Ia, K TOMY Xke 0e3 yueTa SHEpPreTU4eCcKOro COCTOSIHUSI TTOCTIEIHETO U allorer — Iepureu
3NIEKTPOHHOTO 00J1aKka. MeTpbl, paBHO KaK U MHbIE MEPbI JUIMHBI, HE MOT'YT ObITh CTIOIb30BaHb B PcM
IJIs1 ONpeJieNieHrs] TOUYHBIX Pa3MepoB JajIbHETO KOCMUYECKOro ImpocTpaHcTBa. CrcteMa KOOpIUHAT
OTcYeTa, OCHOBaHHAsI Ha JIMHEHHBIX N3MEPEHUSIX, PABHO KaK ¥ CaMHU U3MepeHust TpeOyIoT KOPPEKTH-
POBKH K PeabHOCTH.

OpnHako OT JIIOOBIX PacCykIeHUI HEOOXOAMMOCTh U3MEPEHHSI TPOCTPAHCTBA HE OTIA/IAET, TEM
Oosiee YTO y HaC ellle MMEeeTCsl CKOPOCTh cBeTa «C», KaKk yTBepKAAT (U (PU3UKH «B Ty ke CTEIb»,
Be/Ib CaMO BpeMsl BeJIMUMHA TIepeMeHHas1,  3HAYUT M CKOPOCTh) He3aBUCUMAsl BEJIMUMHA, «CONSt».

N3mepenne mpocTpaHCcTBa CTaOUIIHHON CKOPOCTBIO MBICIIB AaJIeKO He HOBA, HO HE U3MEPSIThH Ke
napcekamMy IMaMeTp MaKoOBOTO 3€pHBIIIKA. .. 7 — [la! IMeHHO Tak u clieqyeT mocTymarh, TpIMEHNB
MIPY 5TOM COOTBETCTBYIOIIMI K03(ppurpeHT MaciTada. Kpome Toro, eciiv y4ects, 4YTo U B KUJIOMET-
pax, Kak Mepbl IPOCTPAHCTBA, TAKXe HET OCTPON HEOOXOIUMOCTH (Beb CKOPOCTb CBETA COIEPKUT
B ce0e MOHATHE PACCTOSIHUSA), TO €AMHCTBEHHBIM M JOCTATOYHBIM M3MEPEHHEM IPOCTPAHCTBA SIBJIS-
erca BPEMS, npuyeM Kak BEeKTOpHas, 110 HAIIPABJIEHUIO B IPOCTPAHCTBE, BEJIMYMHA.

Mpb1 6epeM yachbl, KOppeKTHPYeM HX X0J ¢ 0a30BOH CHCTeMOIl KOOPJAMHAT OTCYETa
(He criemyer 3a0bIBaTh, YTO B OTKPHITOM KocMoce Bpemsi Teder OwicTpee MO NMPUUYMHE OTCYTCTBHS
CKOIUICHUI Macc MaTeprn), 1 HA OCHOBAHHMM UX IAHHBIX OIpe/eJisieM J00e NPOCTPAHCTBO,
uMesi B By IPU 3TOM TO PaccTosiHie, KOTOpoe 3a (hukcupyeMoe BpeMsi NPOHIET Jy4
CBeTa B HHTepeCylIleM HAc HanpaBjJeHnu. JTO, CBOero poja, npouecc NpocTpPaHCTBeH-
HOr'0 CKAHNPOBaHMSI.

[Tpu 3TOM He 00sI3aTeNHHO JEUCTBUTEIBHO U3MEPATh MAKOBOE 3E€PHBIIIKO Yyacamu. V3mepsTh
MOXHO 10 MPEKHEMY METPaMH ¥ MUJUTUMETPAMH, UHBIMHU YCJIOBHOCTSIMH, HO CUCTEMY €/IMHHMIL U3Me-
peHusi (Tem Ooriee He «BIIEPBO» ) HEOOXOIMMO U3MEHHUTD Ha BpeMsi K CKOPOCTH CBETa M BBECTU KO-
urenTs nepepacuera. Toraa Bce craneT 6e3 OONBIINX TICUXOJIOTMUYECKUX 3aTpaT Ha CBOU MeECTa,
HO 00yJaloIrecs: He ToJIyvart JIOKHBIX MpecTaBIeH i 00 OKpykaroiem Mupe.

OTO MepBBI LIar Ha MYTH K JeJb(UHBEMY MUPOBO33PEHMIO. Belb MMEHHO TakuM IyTeM,
B OOJBIIMHCTBE CiTy4yaeB (Jiesb(hUHBI UMEIOT TaKXkKe U OObIYHOE 3peHHE ), TIPH MOMOIIIHU YIbTPa3ByKO-
BBIX CEHCOPHBIX OMOIATUYMKOB, ITU «PHIOB» CKAHUPYIOT MPOCTPAHCTBO «HACKBO3b», UIMEIOT TOJTHOE
oOpazHoe Mpe/CTaBlIeHre 00 OKPYKaloIIel TEPPUTOPHH, U Jake O BHYTPEHHUX OpraHax coOeceIH -
KOB. [110CKOCTH U JTMHEWHOCTH B BUJIE OCEW CUCTEMbI KOOPAMHAT UM He HyXHbl. O0BbeM orpenensi-
eTCsl PACCTOSTHUEM JI0 KaKJIOM TOUKH M3y4aeMOro 0ObeKTa, a pacCTOsTHAE — BPEMEHEM MPOXOKICHU S
(oTpaxkeHUsI) YITPa3BYKOBOrO CHMTHaia. Tem Oosee 4to 3T0 3peHMe, nmonooHo Y3U, mpoceun-
BaeT 00beMHO. OCTaoch TONBKO MPOAHATM3UPOBATH MOTyYaeMble JAHHBIE, YTO OHM (HeTb(UHBI)
1 JIENIAIOT, C YCIIEXOM OPHEHTHPYSCh B Cpejie, IMOO «B MyTHOM BOjie» 0e3 CBeTa.

Kak BuauMm, B OCTaibHBIX M3MEPEHMSIX, & UIMEHHO JJIMHE, IIMPUHE W BBICOTE, HaJOOHOCTD,
MoYeMy — TO, OTIasia. DTO MPOCTO CTEPEOTHITHBIA OA/UIACT (I TOTO YTOOBI «U3MEPATh YIaBOB»
HE HYKHBI «IIOITyTam»).

UYenoBeyeckoe HECOBEPIIEHHOE 3PUTEbHOE BOCIPUATHE MPOCTPAHCTBA MOOYAWUJIO JIIOAEH
C JIPEBHUX BPEMEH MBICIUTDb «IUIOCKO» U «IPSIMOJIMHENHO», CO3JaB IPU 3TOM IPUEMIIEMYIO IS
ce0s1 cucTeMy TpexocHOro Mupa, oorHaB 1o 3Ty CUCTEMY BCIO HAyKy ITPOCTPAHCTBEHHOT'O HCUHMC-
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JieHust (1)1 puMepa MOKHO IIOCMOTPETh Ha KPBIIITY IOMa, BPOJIE ¥ He BHICOKO, a 3aTeM, TIOTHSIBIIIUCH
B3MJISIHYTh CBEPXY. .., PACCTOSIHUSI OJJTHAKOBBIC, & BOCIIPUATHE UX aOCOIIOTHO Pa3IMuHOe).

Ecmu peanbHO cymiecTByommii Mup BroiHe 00XoauTcsi 6e3 CO3aHHBIX KeM — TO MOHSATHIN
(CTepeOTHIIOR), TO 3T MOHATHUS IIPOCTO HE CYIIECTBYIOT. OHM MO MPUYHMHE JICHOCTH CO3HAHUS HATy-
MaHHBHI JIJIs1 oYepeHoro ympoiieHus. [Jisi u3MepeHnsi IPOCTPAHCTBA B MOJHOM €ro oobeme
HE0OX0AUMO U J0cTaTOUYHO 0HO0r0 n3MepeHuss — BPEMEHM (cvenuM pysieTku Ha 9achl. . . !).
[Tpu 3TOM BOBCE He 00513aTeIbHO TIepeKParBaTh BCIO CHCTEMY ITPOCTPAHCTBEHHOT'O UCUUCIICHUSI, TeM
OoJiee YTO BEKTOPHOE OIpe/ie/ieHre TPOCTPAHCTBA C YCIIEXOM CYIIECTBYeT W mpuMeHsiercs. [Ipocto
HEOOXOIUMO «IIOCTaBUTh TOUKH Haf «M», U CKENTUYECKH OTHECTHCh K JIEKAPTOBOM CHCTEMe KOOp-
JVHAT.

Koneuno nmu mpocrpanctBo? HenaBHue uccrienoBaHusi acTpou3MKaMH TIIyOWH KOCMOCA,
a IMEHHO OOHapykeHHe 00JIacTell ¢ OrPOMHBIM 3aI1aCOM MOJIOION SHEPTUH, MO3BOJIMIIN «C YBEpEeH-
HOCTBIO YTBEPXKIaTh», uTo Beenennas Oyaer pacmmpsarbest OeckoHeuHo. OIHAKO, Kak Mbl yoenumcst
Mo3%ke, MoJoOHOe YTBEPXKIEHNE HECKOIBKO MPEeKIEBPEMEHHO.

Ha, nefictBuTenbHO, BeeneHHast okazanach HAMHOTO OOJIbIIe, YeM Mpeanoarajoch, HO 3T0 HU
B KOEi Mepe He JaeT OCHOBAHHIA CUUTATh ee OeCKOHEYHOM.

Bo-nepBbiX, pa3 Kakoil — TO mpolecc Hadajcs (Mmogpa3syMeBaeTcs paciimpenue BeeneHHON),
TO HACTYNUT U KoHell. JIlo6oe KOIMYecTBO SHEPrui B KOHEUHOM MTOTe MCCSIKHET, PacceeTcsi U pac-
mpeHue BeeneHHOH ¢ yckopeHneM (TOpMOXEeHUe Toxke yckopeHue) npekparurcs. [Ipu pacmmpe-
HUM Heprus Bcerna ymenplnaercss. OCHOBHbIE 3aKOHbI MUPO3/1aHUS IPUMEHMMBI Ha BCEX YPOBHSIX.
Cam (pakT paciumpenusi BeesneHHOI siBIsieTCsl IEPBBIM U OCHOBHBIM JIOKA3aTeJIbCTBOM €€ KOHEUHO-
ctu. Matepus, pacummpsisicb BO BceleHHOM, CTpeMUTCs 3alloJTHATh HeKMii oObeM. JlioOast eMKOCTb
(06beM) UMeeT TPaHUIIB], T. €. KOHEYHA.

Kpowme Ttoro, uzBectno, 4ro, paciumpsisch, BcesieHHas He BcTpeyaeT Ha CBOEM IyTH MHOPOJ-
HOUM MaTtepyH, ee MOMpPOCTy HeT. 3HAUUT, O Havasla pacimpeHusi BeeneHHOM MpoCcTpaHCTBO ObLIO
CBOOOJHBIM OT MaTepuH, HO He oT Ddupa. Ddup, Kak 1 modast uHast CyOCTaHIIM s, KOHEUYEH TTOTOMY,
YTO CyIIECTBYeT MHAMBUAYATbHO. OKeaH MOXET BBHIVIsAAeTh OSCKOHEUHBIM JIMIIb B 3aKOJIbIIOBAH-
HOM TpaBUTaIlMell BUje, K TpUMepy, Ha noBepxHocTH 3emun. Ho i HaOmomarens co CTOPOHBI,
HarpuMmep ¢ OpOUTHI, OH MPOCTO OOJBIIIAS JTyXKA. . .

[Nouemy moGast ckoiab HU Oyab BpasyMuTenbHast (puaocodckasi KOHIETIMSA He MOXET CTaTh
OCHOBOM /ISl HEKOETO yTBEP:KAEHHMsI, KOTJla CaM HyJlb, PABHO KaK U OECKOHEYHOCTb SIBJISIOTCSI, TTOKA
HE JIOKa3aHO 0OpaTHOe, BCETro JIMIIb (Proco)CKON KOHIISTIIIHEH.

Mosxet i1 B PcM nipocTpaHcTBO OBbITh MOIHOCTBIO CBOOOAHBIM OT Matepuu? Ecim ga, To yem
ero u3MepATh? Belp ecnu HeT MaTepuu, TO HET U CBeTa (He rOBOps YK O 3eMJIEMEpax ¢ METpaMu).

[IpuHATH NOHATHE «HYJIb» 32 MPOCTPAHCTBO Mbl HE MOKEM, MIOTOMY — KaK B «HYJIE» OTCYT-
CTBYET He TOJIbKO MaTepusi, HO U BpeMs. [IpiHSTh BakyyM KOcMoca 3a MPOCTPAaHCTBO Oe3 MaTepru
MBI TaK e He MOXEM MO TOU MPUYMHE, YTO B BaKyyMe, XOTsI U B HEOOJIBIIIOM KOJIMYECTBE, MaTepusl
MIPUCYTCTBYET, HAIIPUMEP, B BU/I€ (DOTOHOB, HEUTPUHO, PEIMKTOBOIO U3JIyYEHHUs U TIpOYee.

B Bakyyme npucytcrByer «Heuto», ipu OIpeie/IeHHBIX YCIOBUAX CO3JAI0NIEEe MUKPOYACTULIbI
(9TO MOATBEPKICHHBIN (DAKT).

W3BecTHO, uTO Matepus Oe3 BpeMeHH CYIIECTBOBATh HE MOKET (HeT ABWXeHusI, HeT BpemeHn,
HET aTOMOB), Y€ro Hejb3sl CKa3aTb O CaMOM BpeMeHHU. JIefCTBUTENbHO, BpeMsl MOHSATHE B HaIlleM
MIPEJCTAaBJIEHUU HE MaTepUaJIbHOE U BIIOJIHE MOXKET HAXOJUTHCSI B OTHOCUTEJIBHO CTATUYECKOM COCTO-
SIHUU 0e3 HAJIMYMs MaTepyu, MPUUYeM TOJ CTATUHYHOCTHIO BPEMEHM MMEETCsl B BUAY CTAOMIIBHOCTD
MIPOTEKAHUSI MIOCJIE/IHETO, a He TOJIHAsl €T0 OCTAHOBKA.

CTraOuabHOCTD MPOTEKAHKS BpeMEHH BO BpeMeHH (3TO He KajaMOyp) HEOOXOIMMO BOCTIPUHU-
MaTb, KaK OTCYTCTBME M3MEHEHUN B CKOPOCTHM XMMHUYECKUX M (PU3MUYECKUX IPOLECCOB HA BpEMSs
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3amepa JJ1s1 CTopoHHero HaOmonaressi. [Ipoire roBopsi, CTaOMIBHOCTD XO/Ia ATOMHBIX 4acOB (eciu Obl
OHM TaM OBbLJIN).

B cBol0 0uepe/ib, aTOMHBIE Yachl 1ake Ha MOBEPXHOCTH 3EMJIM «TUKAIOT» 10 — Pa3HOMY: Y TOPBI
MeJJIeHHee, Y yliesbs ckopee; nof JlyHou MeieHHee, 6e3 JIyHsl ckopee; B Bojie MeJJIeHHee, Ha CBe-
’KeM BO3J/IyXe CKOpee U T. I1. (BEpOSITHO MTOTOMY T'OPLIbI ¥ JIYHATUKH JI0JIbIIIE KUBYT). Ha okonozeMHoit
opOuTe aTOMHBIE Yachl OYAyT UJITH CKOpee (IOKa3aHO KCIIepUMEHTAIbHO). Macca 3eMiii HaxoquTCst
Ha HEKOTOPOM PAcCTOSTHUM OT KOCMHUECKOTO HaOMIoAATe s C YacaMy U MIOTOMY TpaBUTaIus cnadee.

Henp3s nmyrtars 3ameyieHrie BpeMEHHM Ha JBUKYIIEMCSl C OKOJIO CBETOBOW CKOPOCTBIO B KOC-
Moce 0OBEeKTe, C ero HaXOXJAEHUEM B COCTOSIHUM TTIOKOsI B TOM ke MecTe. [Ipu yBeTmueH! CKOPOCTU
00BEKTa MPOIOPIIMOHATIBHO PACTET €ro Macca, a BpeMsl COOTBETCTBEHHO 3aMeIsieTcsl (B CpaBHEHHUU
¢ 3eMHbIM). B OTKpBITOM KOCMOCE, B COCTOSIHUU TIOKOSI, BpeMsl OyJieT Teub CKopee, YeM Ha JIIoOou
IUIaHeTe.

BeiBo HamparmmBaeTcst cam co00i — MPOCTPAHCTBO U BPeMS €CTh CYyTh OJIHOTO MOHSITHSI
(Tem OoJee, 4TO paHee MOJOOHBIE YTBEPKICHUS ykKe HEOMHOKPATHO MTPUBOIUIINCH).

Ecnu my1st onpeziesieHnst MeCTOHaXOKIeH!sI, (POPMBI U pa3mepa JIoOOro MaTepuasibHOrO 00b-
€KTa JOCTATOYHO 3HATh BPEMA U HAITPABJICHUEC ITPOXOXACHUA ITOTOKA CBETA (JII/I6O HHBLIX 3JICKTpOMar-
HHUTHBIX BOJIH) [0 MHTEPECYIOIIEMY HaAcC 061)eMy, TO HET Ha)IO6HOCTI/I HHU B KAKHMX MHBIX U3MCPCHUAX
U IOHATHUAX.

V nmpocTpaHcTBa HMeeTCs1 O/IHO U3MepeHne — BpeMs. A Tak — Kak MpOCTpaHCTBa 6e3
JBUKEHUSI HE CYIIECTBYET, TO, NMPUIaB BPEMEHU BEKTOPHOE HaIlpaBJIeHWE U CBETOBYIO CKOPOCTb,
MBICJICHHO COE/IMHUB €ro NCTOYHUK CBeTa C «0a30BOM» CUCTEMON KOOPAMHAT, HEMOIBUKHOW OTHO-
CUTCJIbBHO MHECPLHUOHHOI'O LICHTpA BCGHGHHOﬁ, MbI C YCIIEXOM, TP MUHUMAJIBHOM HCIIOJIb30BAHUU
JOCTYIIHBIX CPE/ICTB U MOHATHM, JIMIIb 3aMepsisi BEKTOPHbIE OTPE3KM BPEMEHH I10 4acaM CMOXKEM
OIpe/IeNUTD JTI000Ee MPOCTPAHCTBEHHOE 00pa30BaHUE CO BCEMU €ro nepemenieHusamu. He npoie iu
Y TIOHSITHEE TaKOE OIpe/ieieHre MPOCTPAHCTBA U ABMKeHUsI B HeM? OCTanoch TOJIBKO OMPEeTuTh
MECTOHAXOXJICHUE Y CIIOCOO OMpeieieHUsI CaMOi «Oa30BOM TOUKM» . . .

% sk ok

Bpems

«CMeHuM pyJIeTKH Ha Yachl»!
(JIo3yHr mBeMapiesB).

Hamm nipencraBieHust 0 «BpeMeHHM», KaK MOHSTHW, CBOASATCS OOJbIIIe K HAPyYHBIM Yacam
1 COOCTBEHHOMY CTapeloIeMy OTPaKeHHUIO B 3epKajie, YeM KaK OIpeieUTelie IPOCTPAHCTBA U CKO-
POCTH TIPOTEKAHUSI XUMUYECKUX U (PU3NIECKHX IPOIIECCOB, U TeM Oojiee O Mmeproje MoTypacraaa
KaKHMX TO TaM M30TOIOB, HA YeM OCHOBAH MPUHIIMIT PA0OTHI CAMBIX TOYHBIX, aTOMHBIX YacOB.

Bocnipunumarh BpeMsi Kak «4eTBEpTOe M3MEpEeHHe», B BHJIE IOMOTHUTEIBHOU «CTPEIKU»
B TPEXMEPHOHM [I€KapTOBOW CUCTEME KOOPAWHAT, HUKAK HE YKJAIbIBAETCS B HaIlleM CO3HAHWU
(a MOXET TaK M HaJjO — He yKJIaJbIBaeTcs, IOTOMY UTO He BepHO?), a TeM OoJiee «IIeTOYKOr COObI-
THI», TOTJIA T/Ie COeIMHUTEIbHBIE, TTepeXxoqHbie rpaHu? Jla u cCOOBITHS OOBIYHO PA3IUIHOM MTPOJIOTI-
’KUTEJIbHOCTH Y BPeMsI B Pa3JIMYHBIX MECTaX MPOTEKAET MO-pa3HOMY. BBIXOAUT, UTO «IIeMOYeK» MHO-
KeCTBO. ... Cue He peaibHO.

Bpewms kak none, Kak «gakTtop» U T. 1., U T. I1. Bce BapuaHThI OSICHEHUsI CYIITHOCTH BpeMEH!
OCHOBBIBAIOTCS, B OCHOBHOM, Ha HAIlleM OCO3HAHHOM MHUPOBO33PEHHUH U KU3HEHHOM oribiTe. Jlo cux
TOp 3TOT OIBIT OrPAHUYMBAJICS CPEIHEN MPOAOJIKUTEIBHOCTBIO KM3HU MHAMBUAYYyMa. Ho ymeTsb
U3MepATh BpeMsi, MaTeMaTHUYeCKU MaHUITYJIMPOBATh UM, BOBCE HE O3HAYaeT MOHUMATh €ro.

Bpewms urypupyeT Bo Bcex JUHAMUUYECKUX (DOPMYJIax, MOUYEMy K€ ero HeBO3MOKHO MPOCTO

«rnomynarb», U XO0TA OBl SICHO U YETKO MMpeACTaBUTD. . . ?
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[NonsiTHe «Bpemsi» AEHCTBUTEIHHO MHOTOrpaHHO JiM? [l Havana paccMOTPUM HEKOTOpHIE
U3 HUX, 9TO BpeMsl, KaKk BEKTOpHAas BEJIMUMHA, U BPEMsI B CTATHYECKOM COCTOSIHUU.

Bpems, kak BeKTOpHas1 BeJUYHMHA, NOJpa3yMeBaeT HaNpaBJeHHOe IepeMelleHne
Jiydya cBeTa U CJIYKHT OIpejieJuTeIeM MapaMeTpPoB MPOCTPAHCTBA. Y Jyya CBETa UMEeTCs
JOBOJIBHO CTaOWJIbHASI CKOPOCTh M JOCTATOYHASI MPSIMOIMHEHHOCTh, YTOOBI MCIOJIB30BATh €ro Kak
BEKTOp HanOoJsiee TOYHOTO U3MEpEeHHs JI0OOro MPOCTPAHCTBA, Aaxe He MPO3PavHOro, Harpumep,
B BHJIE IPEIMETOB CJOXHOHN KOH(puryparmu. Camo co0oit pazymeeTcs, 4To IpUMEHEHHe JTyJa CBeTa
YCJIOBHO. 1J1s1 M3MepeHn# MPOCTPAHCTBA I0CTATOUYHO MPeCTAaBUTh, 32 Kakoe Bpewmst j1yu cBeTa nmpo-
JieTen ObI 3TOT MPOMEKYTOK IMTPOCTPAHCTBA, & AJIs1 IPOCTOTHI MOKHO MPOJOJIKATH U3MEPSITh PYJIETKOM.

Bpems B cTaTHuecKOM COCTOSIHIH, 3TO MPOI[eCC CTAOMIBHOI0 MPOTEKAHHUS €r0 B PO-
CTpaHCTBe, CBOOOHOM OT MaTepuu — «0a30B0e BpeMsi». I1Haue roBopsi, B OTKPHITOM JJaJIbHEM
KOCMOCE, KOTOPOTO ellle, YCJIOBHO, He JOCTUIIIO BO3JIEUCTBIE CUJI IPABUTALIMK (HAIMYME TPaBUTALIN
M3MEHsIET CTAOUIIbHOCTh XO[a BpEMEHH, 3aMeJIsis €ro).

JIOCTOBEPHO YCTaHOBJIEHO, YTO BpeMsI 3aMe 1IsIeTCs BOIM3U MaTepPUATbHBIX TeJI ¢ OOJIBIIION Mac-
Ccoil (ITPOCTO MpY MaJION Macce MpoIecC MeHee 3aMeTeH), IPUYEM 3aMe/JIeHue BpEMEHH Y MacCHB-
HBIX TeJI TaK e 3aBHCHUT OT IUIOTHOCTH Nocaeanux. K npumepy, Ha 3Be3/1e C OrpoOMHOI Maccoi BpeMst
3aMeIMTCS Ha JIONW TPOLIEHTa B CPABHEHMH C OKPYXAIOIIEH Cpeioid, B TO e BpeMs B «UepHOM
JbIpe» C OOIIel Maccoi B HECKOJIBKO pa3 MEHbIIIE MACChl pacCCMaTPUBAEMOM 3BE3/Ibl BPEMSsI 3aMe/l-
JIUTCS TIOYTH JI0 TIOTHOM OCTAHOBKH.

[TomoOHBIH, TOTBKO COMPOBOKAAEMBIN PEIATUBUCTCKUMHE 3 PEKTaMU MPoliece HaOMoIaeTcs
Y TIPY YBEIMYEHUH CKOPOCTU 00beKTa HaOmoaeHus1. Yem Oosbiiie CKOPOCTh, TEM MeJJIEHHEE «TeUeT»
BpeMs, C MPONOPLIMOHAIBHBIM YBEJIMYEHUEM Macchl (CM. A. DUHINTENH, «Teopusi OTHOCUTENIBLHO-
CT», — q)l).

Ot GOpMYJIbl B OTHOLIEHNHM BPEeMEHH IMOKA Ha TMPAKTHUKE He MOATBEPXKICHBI, YCTAHOBJICHO
JIMIIb 3aMe]JIeHe BPEMEHH BO3JIe MACCUBHBIX OOBEKTOB, KPOME TOTO, TI0 HUM aOCOIOTHO HE SICHO,
Ha KaKOM KOHKPETHO YpPOBHE (MaKpO, MUKPO) OCYILIECTBIISIIOTCS] 9T 3HAYMTENIbHBIE METaMOP(O3bI.
C mareprasibHbIM OOBEKTOM B IIEJIOM, HJTH C TEM MaTepHaioM Ha MUKPO YPOBHE, M3 KOTOPOTO COCTOUT
o0bekT. Ho 0OMHO HECOMHEHHO, UTO CyIIecTByeT HeKasl (pM3MuUecKasi B3aMMOCBSI3b MEKIY pessiTH-
BUCTCKMMHU 3((PEKTaMU ¥ TPaBUTALMOHHBIM ITOTEHIIMATIOM CKOIUIEHUI MaTepuH.

Bocnpuaumare BpeMs, Kak CKOPOCTh MPOTEKAHUS] XUMHUYECKUX U (PU3MUECKHUX MPOLIECCOB
BIIOJIHE TIPUEMJIEMO, HO 3TO HE MOSACHSET MOJIHOU CYTH MOHATUS «BPEMS» U, K TOMY ke, BCE MPO-
LIECCHI MPOTEKAIOT MO-pa3Homy. Jlake KauaHus MasTHUKA 3aryxaiomue. Hukakon dusnyeckuil u,
TeM OoJiee, XUMUYECKUH TIPOLIECCH He MPOTEKaloT a0COIIOTHO paBHOMEPHO Bo BpeMmeHH. K npumepy,
aTOMHbIE Yachl, HanOoJIee TOUHbIE Ha CErOAHSIIHUAN JeHb, KPOME aCTPOHOMUYECKHUX, TAKKE UMEIOT
CBOI0 MHOTOBEKOBYIO, HO TIOTPEIIHOCTD. TO ke MPOUCXOOUT U B KocMoce. BeeeHHast SBOMIOIMOHN-
pyor. CTabusIbHbIEe 3BE3JHbIE CUCTEMBI 3aTyXaloT.

Kpome Toro, erme He yCTaHOBJIEHO, YTO TMEPBUYHO: BpPeMsl YIPABIsSET CKOPOCTHIO IMpOTe-
KaHMS TIPOIIECCOB, WJIM MPOLECCH ONpenessioT BpeMs. PU3MKaM C MaTeMaTU4eCKUM CKJIaIoM
yMa, MO M3BECTHHIM NpUYMHAM, Oosiee HPABUTCS BpeMs Kak OTAeibHas (pu3mueckasi BEeIMYMHA.
Ho mo cBoeii cyTi BpeMsI JIMIIb y4acTByeT B MaTeMaTHUeCKUX (pOpMysax UMEHHO ISl TIOSICHEHU ST
CKOPOCTH MPOTEKaHHs! (PU3NYECKUX MPOILIECCOB U BCAUECKUX MEPEMENIeHN MaTepUalbHbIX 00bEK-
TOB, KaK YacTHBIH CIIy4ail TEX ke MPOLECCOB.

O[1HO MOXHO C YBEPEHHOCTBIO YTBEPK/1aTh, UTO CaMa CKOPOCTb U3MEHEHHU I (TeUEHHs1) BpeMEHH
nepeMeHHa, a 3TO, B CBOIO OUepe/lb, 03HAYAET, YTO CKOPOCTh CBETa HUKAK He MOKeT ObITh KOH-
CTAHTOM B IOJTHOM CMbICIe 3TOH (ppasbl. Pa3z B kakoM OO0 orpeneneHny IpUCcyTCTBYET NepeMeH-
Hasl BeJIMUMHA, B JAHHOM Clly4yae BpeMs, Ope/ie/ieHue He MOKET ObITh KOHCTAaHTOM.
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BcrnomarM MbIceHHBIN onbIT A. DiiHITeHa (cM. «O0I11ast TeOprst OTHOCUTETBHOCTH ), TIe
ofIvH 13 OpaTheB OJNIM3HEIIOB OCTAJICS HA 3eMJie, IPYroH ke JIeTell B pakeTe ¢ OKOJIO CBETOBOM CKO-
pocTeio. B pesynbrate TOT OpaTt, 4TO OCTAJCs, HAMHOTO CKOpee MOCTapet.

B 3TOM OmbiTe B KauecTBe «HAOMIOAATENsT» TTOYEMY — TO BBICTYIIAT HEKTO TPETHIA, XOTsI HEOOX0-
IMMOCTH B 9TOM He ObLJI0, BeJlb IBYX OpaTheB OoJiee ueM TOCTAaTOUHO (KTO ObUT «TPETHUM>, HE TPYAHO
JorajarbCcs. . .).

OnuH u3 ONMM3HENIOB, XUBYIIUN Ha 3emJe, onpenesut ckopocTh cBeta B 300 Thic. KM./CeK.
1 0OBSABIII, YTO 9TO BEJIMUMHA HE3aBUCUMasl U TIOCTOSTHHASI, MTHAYE TOBOPSI — const.

Jpyroii 6par, JeTsi ¢ OKOJIO CBETOBOM CKOPOCTBIO B paKkeTe, CBEPUBIIUCH CO CBOMMH YacaMH,
KOTOpBIE, KCTaTH, «TUKAJIN» (COITIacHO (popMyJ1) 3HAUMTEILHO MEJIJIEHHEE, YeM Ha 3emiie, yCTaHOBUII
CKOPOCTb TOT'O %€ CBETa B HECKOJIbKO MUJUIMOHOB KM./CEK.

CropoHHMIT «HaOMOAATENb», onpeesisa const C, mouemy — TO 3aHsUT IO3UIIMIO Opata ¢ 3eMIIH.
Ho Benp 3emuis Tak ke aBuxkercs. U ranaktuka nuxercs, u BeeneHHast Bpaiaetcsi. PacnonoxuTsb
«Ha0moaTesNisi» HEMOIBMUKHO B KocMoce? A OTHOCHTENIBHO uero...? B kocmoce Bcsikasi martepust
repeMelaeTcs v, puyeM, pasinyHo.

AHaJIOrMYHO cBeT OydeT BecTH ceOsi M Y KPYIHBIX, IUIOTHBIX MAacC MaTepuu, a B «UYEPHBIX
AbIpax» OH MOXET TMOUYTH OCTAHOBUTHLCS, 3aTYXHYTh IJIsi HaOMomaresisi, HaXOASILErocsl CHApYKH
(BHYTpHU HE BBIKUBET).

Ha 3emne npunsra («moacunTana» ) CKOpocTb cBeta okoso 300 Thic. KM./cek. 3amepsiB, ¢ 00Ib-
110l TOYHOCTBIO (ITPY MOMOIIM TEX K€ aTOMHBIX YacOB), CKOPOCTb CBETa U3 OKOJIO3EMHOM KOCMU-
YEeCKOU CTaHIMH, YOeIMMCs, YTO OHA OyJeT MeHbIle 3a(PUKCHPOBAHHOTO paHee Ha 3emie 3aMepa.
Yachl TO Ha OpOUTE «THKAIOT» cKopee. OpOrTa MOXKET ObITh M HETIOABMKHOM, OTHOCUTETEHO 3eMJIH.
CrnyTHUKY Befib OBIBAIOT U «BHUCSIIIMMH», B CMBICJIE CKOPOCTh X BpalleHHs1 BOKPYr 3eMJIM COBIa-
JAeT CO CKOPOCTBIO BPAILIEHUSI CAMOI I1JTaHETHI.

W3 sToro mpocroro npuMepa BUAHO, YTO CKOPOCTh CBETA HUKAK HE MOXET ObITh TOCTOSIHHOM,
T. €. KOHCTaHTON. OHa 3aBUCHT, MTPEK/Ie BCEro, OT CKOPOCTH MPOTEKaHUsI BpeMeHH B 00JIaCTH TIPOBE-
JEHWs1 U3MEPEHUs, XOTs B JAaHHOM CJIy4ae caM CBET JICHCTBUTENIBLHO ABUKETCS HE3aBUCHMO OT BCEX
HaOmonaresneid. [IpocTo ckopocTb He SIBIISIETCS] KPUTEPUEM, OIPEIEIISIONIM CYTh 9TOr0 (PU3NIECKOTO
SIBJICHUSI.

PaccmoTtpum ellie 0iiH MBICTIEHHBIN SKCIIEPUMEHT B BUJIE TEOPEMBI.

[TpencraBum cede OTKPHITHI KOCMOC Y HAXOMSIIUICS B HEM KOCMHYECKUI armapar. J{Brku-
TeJIb allnapara BKJIIOYWICS, U OH CTaJl yBEJIMUMBATh CKOPOCTb ITPU MOCTOSIHHOM ycKOopeHUH. CoryiacHO
PEJATUBUCTCKUX (POPMYJI C BO3pacTaHMEM CKOPOCTM Macca ammnapara yeenuuuBaercs (cm. P1),
a BpeMsI MPONOPIHOHATBHO 3ame yisteTcss. HabpaB cKopocTh B KOCMOCE I0CTaTOUHYI0, YTOOBI 3a(pUK-
CHPOBATh 3TOT (PaKT MMEIOIIMMUCS B HAJMUUK MPUOOpaMU, OCTAHOBUM JIBUKUTENU W, PA3BEPHYB
nocneinue Ha 180 rpasycoB, BKJIIOUMM UX B TOM k€ PEXKHUME YCKOPEHUSI.

Bce npousoiier B 06paTHOM Mopsijike, a8 MMEHHO: Macca arfapara yMeHbIIUTCS, & BpeMsl YCKO-
purcs. Ho B taHHOM cityyae Mbl He Oy[ieM BBIKJIIOUATh JBHKUTENb B 00aCTH NIEPBOHAYATIBLHOTO UX
3amycKa, a, POCKOYMB 3Ty 00JIaCTh, TIOJIETUM, HE MEHsIsl peKrMa ToJieTa ¢ yCKOpeHueM, aajee.

Kak Hu ynuBHUTENbHO, HO BpeMsl B KAKOM — TO MOMEHT OITATh HAYHET 3aMeJIsAThCsA, a Macca,
COOTBETCTBEHHO, YBEJIMUMBATHCA. UTO JKe ITO 32 «00IaCTh», IpaHb, IJie MPOUCXOIUT MEPETOMHBIN
MoMeHT? Beb HU BHEIIHWIA, HY BHYTPEHHUI HaOMoaaTe 1, He 3a(pMKCUPOBAIA HU KaKUX U3MEHe-
HUI pPEeaKTUBHOTO peKMMa JIBMKEHUsI KOCMUYECKOro arnmapara. M3sMeHeHuil pexuma HeT, a BpeMs
«MTHOBEHHO» CMEHMJIO CBOE U3MEHEHHE C «YCKOPEHHs» Ha «3aMeieHrne». TopMo3sanmii KocMude-
CKHUH amnmapar He IPOM3BeJl HUKAKUX peasibHbIX JAEHCTBUH, a U3 PeKUMa «TOPMOKEHUE» Tepeles
B PEKUM «yCKOPCHUE.

[Tpu MOBTOpPEHUM STOTO OIBITA B JIIOOOM HAMPABJICHUH U B JIIOOOW TOUKE CBOOOIHOTO OT MaTe-
PUH KOCMHAYECKOIO ITPOCTPAHCTBA, PE3YJIbTAT BCEI/la OKAKETCS] HEU3MEHHbIM.
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BrIBOZI TEOpPEMBI ITPOCT — CKOPOCTHh KOCMUYECKOT'0 annapara B MOMEHT Ilepexoa yCKo-
peHusi BpeMeHH K 3aMe/1JIeHHIO MOCJIe/IHero, OTHOCHTEJbLHO OKpY:Kalomeil cpeabl paBHa
HYJIIO.

«Cpena» cymecTByeT! 3TO 1 eCTh 00J1aCTh CTATHYECKOro (0a30BOro) BpeMeHH.

dapaiero J0CTaTOUHO OBLIO «y3pPETh» MEKTPOMArHUTHBIE CBOMCTBA TPOCTPAHCTBA, YTOOHI CJie-
JIaTh BBIBOJI O TPU3HAHUU A PUCTOTEIHCKOTO MATOr0 JeMeHTa cpeaoi — J¢upom. 3adpukcupyem
Y MBI TOT (haKT.

[TpoGembl ¢ MPUBA3KON OCHOBHOM CHCTEMBI KOOPAMHAT OTCUETA OTIAJAI0T aBTOMATUYECKH.
Marepwust 1 3Be3/1bl 371eCh He TIPU YeM, paBHO, KaK U TAIaKTUKU. BaxHa b «6a3oBast cpeyiar.

Touka oTcueTa cUCTeMBbl KOOPAMHAT JO/KHA OBITh CBf3aHA C KOCMHUYECKOW Cpeloi, uHaye
TOBOPs1, C 0OJIACTHIO U3MEHEHHSI BPEMEHH C «3aMelIeHHs» Ha «yCKopeHHe». M aTa obnacth, paBHO
KaK U criocod ee ornpenesicHus: Hem3MeHHbl. OHa MOXeT ObITh ONpe/ie/ieHa B JIIDOOM MecTe KOCMUYe-
CKOTO MPOCTPAHCTBA, CBOOOJHOTO OT MOMEX I'paBUTALMK. [JTaBHBIM €e KpUTEepUeM sIBJISIeTCS] HEeTlo-
ABUXHOCTh OTHOCHTENIbHO TOUKH Bosbinoro B3peiBa. Bee ocranbHOe, BKIIOUask CaMO MPOCTPAHCTBO
(XOTSI ¥ B HE3HAYUTEJILHOU CTETIeHH) B MPUCYTCTBUY I'PAaBUTAIIMMA HAXOJWTCS B IBHKEHUH, T. €. SBJIS-
€TCsl OTHOCUTEJIbHOM CUCTEMOU KOOP/IUHAT.

Onpenensath e 3Ty TOYKY HEOOXOAMMO OOBEMHO, T. €. B HECKOJBKHMX, KAK MUHUMYM Tpex
HAIPaBJICHUSIX BO3MOKHOTO IBUXKEHUS (TpeX CTEMEeHsIX CBOOOIBI), C TIOMPABKOW HA I'PAaBUTAIIIOHHbIC
TOJIs, BEJIMYMHY KOTOPBIX MOKHO OMPENeSUTh BU3YAIbHO 10 Macce OKPYXKaIOIIMX OObEKTOB.

Cpazy xke cieiyeT OrOBOPUTHCS, UTO KOCMUYECKOW Cpefibl, He OXBAaYE€HHOW CHUJIaMH BO3ZIEH-
CTBUSI TPaBUTAIMEH, IpaKTHUeCKH Ha Omkaiime 40 MIpa. CBETOBBIX JIET B OKpyre, HeT. Ho ¢ yue-
TOM TOrO (haKTOpa, YTO TaM, B KOCMUYECKOM [T/ TPABUTALIMOHHBIC CHJTBI HE3HAUMTEIIBHBI U jiepop-
MUPYIOT IIPOCTPAHCTBO MO MOJIAIOIIEMYCsI PacueTy 3aKOHY, TO TIOMPOCTY ClIeAYeT BHIOMpaTh JH0OYI0
TOYKY JIOCTaTOYHO OTJAJIEHHOTO B KOCMOCE MEX3BE3/IHOTO IMPOCTPAHCTBA (3KeJIaTebHO Ha IPaHHUIIe
CTBIKA I'PABUTAITMOHHBIX TIOJIEH COCEAHUX 3BE3HBIX CUCTEM) M 3apaHee BHOCUTD MOIPABKU OTHOCH-
TEJIbHO XapaKTepa 3aMe/JICHUs] BpEMEHH OT I'PaBUTAIIMIOHHBIX CHJL.

MHOTrOKpaTHO BBIYMCIIMB TOUKY OTCUETa B Ipejesax BuauMocty ColHeuHo crucTeMbl (pasyme-
eTCs, MOKa 9TO He BO3MOXKHO T10 TIPUIMHE OTCYTCTBHUS COOTBETCTBYIOIIIMX UHCTPYMEHTOB U TEXHUKH)
MBI 3aMETUM, YTO OTHOCHTEJIBHO HaIllel 3Be3/Ibl TOUKA Havasla KOOpIUHAT TepeMenaeTcsl, pruieM
C YCKOpEHHEM B CTOPOHY MHEPIMOHHOTO IIeHTpa BceeneHHo. DTOT nmpu3HaKk onpesesseT TPaeKTo-
pUIO MepeMellieH sl Halllel TajlakKTUKKY, a BMecTe ¢ Heil 1 COJIHEYHON CUCTEMBI OTHOCUTEJIBHO 1IEH-
Tpa. [TyTeM HeCIOXHBIX pacdeTOB BOZMOXHO OIPE/ICIUTh He TONBKO KOOPAUHATH Havasia bosbiioro
B3pbIBA, HO U HAYaJIbHYIO CKOPOCTb paciiupsioniencs marepu BeeneHHOI.

Ecnmu B oTHOIIEHNH JTIOOOMBITCTBA TIOOOHBIE, JOCTATOUHO 3aTPy/IHUTEIbHBIC JEUCTBUS, UHTE-
peca He MpeCTaBIAIOT, TO YCTAHOBJIEHHE MOyJIsl ycKopeHHs1 COJTHEUHOH CUCTEMBI M €€ MTHOBEHHOM
CKOPOCTH Ha CETOIHSI OT CHJI YCKOpeHHMsI pacimpsiiolneiicss BeceeHHoM nMeeT peraioliee 3HaYeHe
0 TIPUYMHE BO3MOKHOTO BMEIIATEILCTBA B HAITy OOBIJICHHYIO KU3Hb PENIITUBUCTCKUX I((PEKTOB
B TOM MX YacCTH, r1ie AePOpMUpPYeTCs TPOCTPAHCTBO, CTPEMSICh K TUIOCKOH (popMe 1O BEKTOPY YBEIH-
YHMBAIOIIEHCs K OKOJIO CBETOBOM CKOpocTH. VIMEHHO 3Ta peaibHas aedopMalivst MOKET yxke Ha CpaB-
HUTEJIBHO HEeOONBIIMX CKOpocTsax, ckaxem 0,5 — 0,7C BbI3BaTh AedopMarvid B JMHAMHUKE MaKpO-
MUPA, IEPBOHAYAIBHO 3aTPOHYB OpOUTHI JaJbHUX TUIAHET, a [0 Mepe YBEJIMUEHUsI CKOPOCTH JlaJiee,
TO 1 OJMVDKAMINKMX K CBETHITY, YTO B CBOIO O4epe/lh Oy/IeT criocoOCTBOBaTh pa3pyiieHnio ColMHeIHON
CHCTEMbI, HAUMHASI C OKPaWH.

TakuM BOT 00pa3oM, Mbl YCTAaHOBHJIH, UTO «CpeJa» UMeeT MecTo ObITh M Ha3BaTh €€ KaK paHee
«BaKyyM», Mbl He BIpaBe, T. K. BaKyyM IojipasymeBaer mycroty (unrtaii «bombinyio CoBeTckyio
DHIMKJIONEINIO» ).

JlaHHBIE O BakyyMe yXke JaBHO HE BMEIIAIOTCS B paMKH 3TOro noHsatus. He moryr xe
U3 «ITyCTOTBI» BAPYT MOSBIATHCS MUKPOYACTHUIIBI, 2 TAKOBOE TTPOMCXOAUT. To ke KacaeTcss M MarHe-
ti3ma. Kpome Toro, Kak mMbl yOeAMIUCDH BBIIIE, TIEPEMENICHUsI OTHOCUTEIBHO OKPYKAIOIIEH Cpe/ibl

30



H. H. Xomuuénok. «NikOhoM»

B OTKPHITOM KOCMOCE BEChMa OIIyTHMBI M (PUKCHUPYEMBI, a 3TO, B CBOIO OY€pe/ib, TOBOPUT O TOM, UTO
«cpena» B HAIMYMU UMEEeTCsl M 00JIalaeT PsIOM OIpEeIEHHBIX U PEaTbHBIX CBOMCTB.

MHorue uccaeoBaTest yKe ceiiuac Ha3blBalOT BAKyyM CTapbiM, JOOPbIM UMeHeM « Ddup».
OcraHOBUMCS Ha 3TOM U MBI.

Tak, yXBaTHBIIHCH 32 30JI0TYIO JKIITY, <HUTb ApUaIHBI» — HAJTUKe 6a30BOro D¢upa co BCeMH
ero CBOWCTBAMH, TOMBITAEMCSI, CMaThiBasi KJIYOOK MPOWTH BECh MyThb, MOABEpPras METOAUIECKOMY
MHTYUTHBHO-00pa3HOMY aHAJIM3Y CO3/IAI0IIUECs CUTYAI|H, JI0 CAMOTO «CBETa B KOHIIE TYHHENS». . ..

PaccmarpuBast cBoiictBa Ddupa, Kak cpejibl, Mbl, IIPEXE BCEro, OTMETUM, YTO OH HeMaTepu-
aJieH (B HallleM MOHMMaHWU He MMeeT COOCTBEHHON MAacChl), HO UyBCTBHUTENEH K M3MEHEHUsIM Bpe-
MeHU. PearnpyeT Ha rpaBUTAIHIO, T. €. OH CyIIECTBYeT. Tak — Kak Mbl PUHSUTA CYMTATh MaTepre To,
YTO MOKHO «TIOIIYTIaTh», a (UpP OTpakaeTcs B HAIIEM CO3HAHUH JIUIIb KOCBEHHO, TO U ONPEIeTUM
S¢dup cymHOCTBHIO. Byiem cunTarh, 4TO CYIIHOCTb 9TO HE MaTepusl B HallleM NMOHUMaHWHU, HO, TeM
HEe MeHee, CYIIeCTBYIIasi peajbHOCThb. [Ipu 3TOM, ciemyer OTMETUTh HEOQHOPOAHOCTh U3MEHe-
HUS BpeMeHU B caMoM uipe, YT0 0003HAUNM, KaK «IVIOTHOCTh D upax», MpuHuMas 3aMe/IicHIe
BpPEMEHH, KaK YMEHbIIIEHHE IUIOTHOCTH Ddupa.

YBenmuuBaThCs IIOTHOCTH Dupa Bhillle 6a30BOM HE MOXKET, T. K. HA 9TO HE UMeeTCsl Tpel-
TMOCBUIOK.

AHTUTpaBUTAIMS CYIIECTBYET KaKk «0OpaTHOE YCKOpeHHe» (CM. TIO TEKCTY Jajiee), HO KaK Mbl
ee MOHMMaeM, UCKYCCTBEHHO HallpaBJIieHHAs B IPYTYIO CTOPOHY, HeBOo3MoXkHa. [IpoTuB Teuenus 6e3
BeTpa, Oyp/1akoB, TMOO MHOTO ABUKHUTEIS, HE «TIOMPEllb». A rpaBUTALUsI MAKPOMHPA, 3TO HATSI-
’KeHHe CHJIOBBIX CTPYH Jupa, II0c He3HAYNTEIbHOEe TedeHne NOToKa camoro Jdmupa.
3HaunT 6a30BOE BpeMsl YCKOPUTh HUKAK HeJIb3s1, MOJKHO JIUIIb B TOU, TMOO MHOW CTETNIEHH 3aMe/ITUTh.

Cger xe pacrpocTpaHsieTcsl B «cpefie», MyCTh Jake U He MaTepuajibHOM, HO, TeM He MeHee,
HE 3aBUCHMOM OT NiepeMeltieHni Ha0moaarens. Clieqyer Takke y9ecTb, YTo caMm Ddup He OTHOPOICH
10 TUIOTHOCTH, T. K. BpeMsi BOJIU3U CKOIJICHUI MaTepry U, B OOJIbIIEH CTeNIeHU BHYTPH Hee, 3aMe/I-
nsiercsi. OOpa3HO roBOpsi, MaTepysi IMEET CBOMCTBO «MOIJIOIATh» D(Up, JOKATBHO pacTsATUBast
ero, HaTATUBATh B 9TOM IPOLIECCE B CHIIOBBIE CTPYHBI, YMEHBIIIAs ITPU 3TOM €ro MIoTHOCTh. COoOTBeT-
CTBEHHO, CKOPOCTb CBETa He SIBJISIETCS KOHCTAHTOW HU B 001mIeM oObeme Ddupa, HH 10 UCTEUCHUN
HEKOTOpOro Mepuojia BpeMeHH, MpUYeM HE3aBHCHMO OT COCTOSIHUSI U TOUKH 3pEeHus1 HaOmoaTens.
CkopocTb cBeTa 3aBHCHT TOJILKO OT IIOTHOCTH Ddupa. YeM MeHbIIIe IOTHOCTh Jupa,
TeM Me/lJIeHHee CKOPOCTh CBeTa /1JIsl BHELIHEr0 HA0II04aTeJIsl.

ITopa MO3HAKOMHTBCSI, HAKOHEII, C STUM «BHEITHUM HaO/oaaTesieM». TO MbICJIEHHAST «TOYKA
3peHUsD» , HAXOIAIAsICS B JaJIbHEM KOCMOCE, CBOOOTHOM OT IPaBUTAIMH, HEMOJBHKHO OTHOCHTEIBHO
6a3oBoro Ddupa U OCHOBHOU CHCTEMbl KOOPIMHAT OTCYeTa (OTHOCUTEILHO WHEPIIMOHHOTO IIEHTpa
Bcenennoii — Touku Bosbiioro B3peiBa).

Takum 06pazom, BpeMs sIBJsieTCsI OHUM U3 0CHOBHBIX CBOMCTB Jpupa (He Matepraib-
HOCTb MBI YK€ OTMEUaJii), 0TOOpazkaroiiee ero nIIOTHOCTb, OT KOTOPO# U 3aBHCHT CKOPOCTH
NpoTeKaHusi (PU3NYECKNX U XMMHYECKHX MPOLEeCCOB.

Tenepb He TPyAHO OyAET MPEACTABUTH POCTPAHCTBEHHYIO (DYHKIIMIO BPEMEHH B CUCTEME KOOp-
AWMHAT, KaK TUIOTHOCTh Dupa, npuyeM, 4eM OoJIblle MIIOTHOCTh K 0A30BOM, TEM BpeMsi TeUeT CKO-
pee, 1 HA0OOPOT, MPUCYTCTBUE MATEPUH YMEHBIIAET TUIOTHOCTh Dupa, 3aMe Isisl TPU STOM BpeMs.
OTcyTcTBHE BpEeMEHHU MPEIosiaraeT He OJHYI0 OCTAHOBKY €ro, a JIMIIb 00J1acTh OTCyTCTBHS Ddupa,
Kak cpefpl ooutanus martepun. Her cpensl oourtanust — Het matepuu. Ho «Heurto», Bcexke, Tam nme-
ercsi. BoT rie «3apeiTa coOaka» MaTeMaTH4ecKOi MHOKECTBEHHOCTH ITPOCTPAHCTB, IIPOCTPAHCTBO ke
Hamei BeenenHoit, Hamelr 6uocgepsl YeThipeXMepHo, He Oojiee TOoro.

[Mpenmnonaraercs, 4TO B YEepPHBIX JIbIpax Bpems MOTHOCTBIO OCTaHABIMBACTCS. DTOrO OBITH
He MoxeT. [Iponeccel, X0TA U 3aMeVIEHHO, HO Bcerja JOJUKHBI Iporekars. [logpasymeBaercs 4ro
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MIOKa BOKPYT YEPHOM JIbIPbl UMEETCS B HAJIMUUU XOTb «IOCNIEIHSAS Karis» Dupa, BpeMs JIUIIb 3Ha-
YUTEJIBHO 3aMEeJJIUTCS.

B nanbHeM, kenatenbHO CBOOOIHOM OT CKOIUIGHHE MaTepuu KOCMOCE, CPeiHssl TUIOTHOCTh
S¢dupa nprMepHO OJMHAKOBA IO 00BbEMY, U TIO3TOMY MOXHO MPHUHSATH 32 OCHOBY CKOPOCTh MPOTe-
KaHHS BpEMEHM B THX 00JacTsX, HO IIPU STOM BCET/a CJIEAyeT YUUThIBATh, UTO D(PHUP MOCTOSTHHO
YMEHBINAET CBOI0 Oa30BYIO IVIOTHOCTH BO BCEM CBOEM 00bEME 3a CUET MOTJIOIIEHU s MATEPUe U CUJIO-
BOTO, IPABUTALIMOHHOTO «CTPYHHOTO» PACTSIKEHUS TTPU TOM.

MBI ycTaHOBUJIM, UTO BpeMsI SIBJISIETCS JIMILIb MATEMAaTUUECKUM MpU3HaKoM DPupa, a mocie-
HUI OTpUIATESIBHBIM OBITh HE MOXET, TO U BPeMsl BCIATh MOBEPHYTh HEJb3sl, T.€. «ITyTeHIeCTBUS
BO BpeMEHM» B IPOIILJIOe HEBO3MOXHBI. [103TOMy Bce COOBITHSI, B3aHMOCBSI3aHHbIE MEXKY
c000ii, 1100 HeT, OYAYT NPOUCXOAUTH TOJbKO B 0JJHOM BEKTOPHOM HanpaBJeHHH — B Oy1y-
1[ee 1 CO «CKOPOCTHIO NPOTEKAHUSI POIECCOB», 3aBUCAIIEN TOJbKO OT IVIOTHOCTH Jpupa
B 00J1aCTH, I/1e 9TH COOBITUSI POUCXOAAT.

Bce ¢usnueckue n xumMudeckue npoueccsl, CKOPOCTb X0O1a YacoB, BKJII0YAs aCTPOHOMUYECKHE
Y aTOMHbIE, IBMKEHHME TIOE3/I0B U KU3Hb JIOJIEH, BCe 3aBUCUT OT TUIOTHOCTH Dupa B 001aCTH KOH-
crataiuu (pakTa JerCTBUsI, COOBITHUS.

MrHoBeHHOe TIepeMelleHne MaTepul U MaTepuabHBIX COOBITHI U3 OfHOW oOnactu Ddupa
B JPYTyl0 HEBO3MOKHBI, PABHO KaK M HEBO3MOXHBI CTyIEeHYaThle M3MEHEHHUs IIOTHOCTU Dupa.
S¢up — cpena xectkas u crabuibHast. Ero HEBO3MOKHO 3aMOPO3UTh U Pa3pyOHTh.

Wneu co3nanus B «BaKyyMe» SHEPreTHYECKOTO MaKpoO «ITy3bIpsi», CIIOCOOHOTO «IIPOIIMBATh»
MPOCTPAHCTBO (MOAOOHO TOMY, KaK «pycCKasi TOpIea» ¢ BO3AYIIHBIM Iy3bIPEM CHepeIH, IIPOIIH-
BaeT» BOJY CO CBEPX 3BYKOBOW CKOPOCTBIO) CO CBEPX CBETOBOM CKOPOCTBIO, YyTOITMYECKUE.

BuyTpr Ddupa 3HaYUTETHHO YMEHBIIWTH €r0 IUIOTHOCTh CHOCOOHA TOJNBKO TpaBUTAIMS,
HalpuMep, B BHUJIE YEPHOW AbIpbl. MaHMITYyJIMpPOBATh K€ C YEPHOU JBIPOl HE PEKOMEHOyeTCs —
«OmnacHo i ku3HU!». OHa MOXKET 3alPOCTO «COXKPaTh» KyCOK 3B€3[Ibl, HE TOBOPS y&€ O HAIIUX
OpeHHbIX Tesax. [loTomy MpeAcTaBieHrst O TOM, YTO SIKOOBI Yepe3 YEPHYIO AbIPY BO3MOKHO MTPOHUK-
HYTb B IHble MUpBI, a0COIOTHO YTOMUYECKHUE, U TPEKIE BCErO IOTOMY, YTO MaTepUsi B YEPHOM AbIpe
paspymmTCs, TpaHC(POPMHUPYETCS B «Kallly» M3 JIeMEHTapHBIX YacTUIl, HO, TEM HEe MeHee, HUKYyAa
He TpaHcnoptupyercs. He ToT ypoBeHnb paspexeHHOCTH Ddupa. XOTs cama MbICIb O «KPOTOBBIX
HOpax» BO BPEMEHHU Ha BEPHOM ITyTH, HO 3TO HE MPO Hac.

Bce ocranpHble IONBITKKA yOpaTh yacTh D¢upa MpUBEAyT K BO3HUKHOBEHHMIO B 3TOH 00Oia-
CTU «HYJIS», a TIOCJeIHUI (PU3MUECKUX Pa3MEpPOB HE UMEET, TO €CTh 3TO Ta caMasl TeopeTHyecKas
«TOuKa». Jla ¥ Martepusi, B TIOOOM ee BUjie, CYIIECTBOBATh B «UMCTOM HyJsie» He cMOkeT. «Hymb» ke
BO B3aMMOJICUCTBUY ¢ DPrpoM Mpu MoA0OHON MAKCUMAITBHOM T'PABUTAIIMOHHON Pa3HOCTH TIOTEHIH-
QJIOB MEX HUMHU B pacCMaTpUBaeMO¥ 00JIaCTH CO3JaCT HOBYIO 2JIEMEHTAPHYIO YACTHILY, TPUYEM Yalle
BCEro «aHTu».

CkopocTb cBeTa Il MaTepraIbHbIX Tel aOCOMIOTHO He TPEoIoMMa, IOTOMY Kak BCe repeMe-
HIEHUs IPOUCXONAT B cpenie Ddupa. Pasopsars ke Dpup B MaAKpO NPOCTPAHCTBE HEpeasibHO. Tako-
BBIX CUJI B IPUPOJE HET.

[TnotHOCTE DpUpa ymMeHbIIAETCS TONBKO IMOJ BO3AEHCTBUEM CHUJI IPABUTALIMY, A MOCIEAHSSA
0e3 MaTepuH He CYIIECTBYET.

HaGmionate mo JeTsimeMy CBETy «IpOILIoe» OTAAJeHHBIX 3Be3/ (CKOPOCTb CBETa OrpaHU-
YEHa, a pacCTOSIHUS 3HAUMTEJIbHBI) HE 0O3HAYAET HAJIMUME BO3MOKHOCTH, IIPEBBICUB CKOPOCTh CBETA,
3acHATH (choTorpadupoBaTh) CBOE MPOIILIOE.

K tomy xe Bpemsi, paBHO Kak ¥ Dup (XOTsS B MPUHIMIIE ITO OTHO U TO Xke), UMeeT 00beM-
HYIO CTPYKTYpY, KOTOpasi HECKOJIbKO IIPOCTPAHCTBEHHO UCKPUBJIEHA, HO HE HACTOJIBKO, YTOOBI UMETh
BO3MOKHOCTb II€PEMEIAThCSl BO BPEMEHHU CKaYKaMU, TPOHU3bIBAs IJIOCKOCTH HeKoM crimpaiu. Cre-
TMIeHb CKPUBJIEHHOCTH Dpupa ornpeaesnsercs HaTM4lueM MaTepUu U ee TNIOTHOCTHIO, a TAaK ke BO3/1eH-
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CTBHEM WHBIX BHEIIHUX CUJI, BKJIIOYAs 3aBUXPEHUsI caMoro D¢upa, Kak 3JaCTUIHO YIIPYTou, IJI0T-
HOU CpeJibl.

Bce nBuxymmecs: cpenpl, a D(GUp TaKOBOIO SIBJISETCS, HEOAHOPOIHBI 10 TUIOTHOCTH, TIPHYEM
HE3aBUCHMO OT BO3/ICHCTBHS BHENTHUX (PaKTOPOB, a BCJAECTBHE TOJIBKO JIMIIIL COOCTBEHHBIX TIepeMe-
mennii. Kak u B mo060ii nHOM, CBOOOIHOM B epeMeleHusIX cpesie, B Dpupe BOHUKAIOT BHYTPEHHHUE
3aBUXPEHUS], TCUCHUsI U TPOYKE, CBOWCTBEHHBIE «CBOOOIHBIM» Cpe/laM IepeMeIeHHsI OT BO3/IEH-
CTBUI BHEIHUX cHJI. JIyd cBeTa OyaeT OTKJIOHSATHCS B STUX HEOJHOPOAHOCTSIX, BpeMsl TaK ke Oyner
TE€Yb MO-Pa3HOMY, B 3aBUCHMOCTH OT IJIOTHOCTH Dprpa B KOHKPETHO B3ATON 00NACTH, HO B MU3€Ep-
HBIX Mpejesax.

BeiBon: Bpemsi — Acup, Icdup — Bpems, 1 Bce eJUHASA CYIIHOCTD.

WNuoro npocrpancta B Hamenn BeeneHHoil HeT. «V3MepeHuil npocTpaHcTBa» Tak xe. s
TIOJIHOTO BOCHIPUATHS OKpYysKaroliero Hac Mupa BIOJNHE JOCTAaTOYHO MMETh JaHHbIE O KOJTMYECTBE
Y TUIOTHOCTH Dpupa, KOTopasi 3aBUCUT OT TPABUTAIIIOHHOTO YCKOPEHHsI, BCE OCTAJIbHOE M3JIUIIHE.
[TnotHOCTH Dprpa MOKHO ONPE/IEIATH PA3HOCTHIO XO/1a ABYX ATOMHBIX YACOB, OTHHA U3 KOTOPBIX pa3-
MelreHbl B o0acti 6a3oBoro Ddupa, B AajbHEM, CBOOOTHOM OT I'PAaBUTAIIMOHHBIX MOJIE KOCMOCe,
a BTOpBIE, HETIOCPEJICTBEHHO Ha 0OBEKTe HAOMIOACHUSI.

Bpems, kak BeKTOPHAs1 BeJUYHHA, 03HAYAIOIIAs «IYTh B Oyayliee», 3TO MOrJomae-
MBIl MaTepHel Yepes3 rpaBuTanuio Jdgup. Bpems, kak cCKOpocTh NPOTEKAHUSA NPOLECCOB
(X0 aTOMHBIX YacOB B CPaBHEHHUHU ¢ 0A30BBIMH) — MVIOTHOCTHL Jcpupa. [InotHocTs Dupa u ero
00beM eCTh OCHOBHOH (haKTOp OMpejie/ieHHs IIPOCTPAHCTBA U MEPeMeEIIaloNIericss B HeM MaTepuu.

Takum 00pa3oM, MbI MOJTYYMII peasibHyI0 TOUKY OTCYETa M CIoco0 OIpeiesieHrst IPOCTpaH-
CTBa U IiepeMelieHni B HeM Matepui. [1ycTb 3TOT crioco0 croxHee JeKapTOBOM CUCTEMBI KOOPIMHAT,
HO OH JIaeT YETKOE OINpe/ieIeHIe «KTO €CTh KT0», UTO B CBOIO 0O4Yepe/ib N30aBUT HAC OT HEMPABUIBHOTO
BOCIIPUATHS OKpyKaiomiero Mupa. «..., HO UCTHHA Jopoxe!». HUKTO He HacTauBaeT Ha HeMe/lJIeH-
HOM 1 0€30r0BOPOYHOM MPUHSITUN UMEHHO TOW CUCTEMBI ITPOCTPAHCTBEHHO — BPEMEHHOTO BOCIIPH-
SATUSL OKpYXkatoiiero Mupa, HO ¢ Jpyroil CTOpPOHBI, IIOYEMy MMEHHO JIeKapToBa CUCTeMa KOOPIUHAT
JOJKHA OBITH OCHOBOTIONIOKHOM? Benb 1o Heil Mbl 3aBeJOMO 3HaeM, UTO B MPOCTPAHCTBEHHO-JMHA-
MHUYECKUX pacyeTax He yUMTBHIBAIOTCS MEPEMENIeHIs CAMUX TAIAKTHK Y 3BE3/IHBIX CUCTEM B YaCTHO-
ctu. U XOTs oKa 3TOT BOMPOC CYIIECTBEHHO He 3aTparuBaeT Hamux (BHyTpy COJHEYHOM CUCTEMBbI)
MHTEPECOB, CIIPABEIMBOCTH pau, Mup HE0OX0AMMO BOCITPUHUMATD TAKMM, KaKOB OH €CTb, a He KaK
KOMY — TO XOTeJIOCh Obl, YTOO OH OBbUI, HE CMOTpPSI HA BCE Hallle yBaXeHUE K aBTOPUTETAM U «...
HE3bI0JIEMOMY TTPUHITUITY HEOOPATUMOCTHU M ITPEEMCTBEHHOCTU B PAa3BUTUU HAYKH. .. ».

[MpuHIMN ¥ peasbHBIA croco0, BO3MOXKHOCTh ONpeesieHus] 0a30BOil TOYKM CUCTEMBI KOOp-
JAMHAT HE TOJBKO HA MPAKTHKE PACIIMPHUT HaIll KPyro3op O MECTOHAXOXKAEHHU IieHTpa BceneHHoit
1 YIJIOBOM CKOPOCTH €€ BpallleH! s, HO U TMO3BOJISIET C YBEPEHHOCTBIO YTBEPKAATh HATTMUKE KOHKPET-
HOW MPOCTPAHCTBEHHO-BPEMEHHOW cpefibl B Jinile Ddupa (€IMHCTBEHHAs peajibHasl Mperpaja, 3To
CErOJHsIIIIHEee TEXHUYECKOE OCHAIIIEHUE, HO 3TO BOIIPOC BPEMEHH).

% sk ok
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NuHamMuka

«Hb10TOH, IpOCcTH MeHs1! B cBoe Bpems
ThI HAIlIeJI TOT €JJMHCTBEHHbIN MyTh,
KOTOPBIi OBLT MPeIeJI0M BO3MOKHOTO
JIJIsl 4eJIOBEKa BeJIMJaiIero yma u
TBOPYECKOW CHJIBI.... fICHbIE U IIHpOKHe
naen HploTOHA HAaBEYHO COXPAHAT CBOE
3HaueHHe (pyHIaMeHTa, HA KOTOPOM
MOCTPOEHbI HAIIIH COBPeMEeHHbIE
(puznueckne npeacTaBJIeHUSI».

(A. DHHIITEHH)

(M3 ombiTa hokycHUKOB: «CHavasa yejaoBeka cie/lyeT olapalinuTb, OrOPOIIUTh, JIMOO MPOCTO
YIMBUTB, IPUBJIEYb €I0 BHUMaHKE, 3aMHTEPECOBaTh, a 3aTeM CIIOKOMHO paccykJaTh 00 OObIAEHHBIX,
CKYUHBIX T€MaXx, YCIIeX BCE PaBHO 0OecreueH» ).

CkpopocThb...

Bcesa matepus BeeseHHONI HaxoauTcsA B ABMKEHMH OTHOCHTEJBHO cpeabl Jdupa,
NpUYeM ¢ YCKOpeHHeM. B 3auer Takke JOKHO MATH YCKOPEHWE pacluupsomencs BeeneHHon,
KOTOPOMY IOZIBEPKEHBI Bce 0€3 NCKITIOYEHH S TAJIAKTUKH BMECTe C COAEPKMUMBIM, a TaK ke COOCTBEH-
HOE BpallleHue — CliiH BceeHHoN.

Pazymeercs, onpezienieHre «CKOPOCTh» KaK JBIKYIIEeCcss pABHOMEPHO U MPSIMOJIMHEHO MaTe-
puasbHOe Testo B Hameld ColHeyHOH cucTteMe, a TeM Oosee Ha 3emiie, OTCYTCTBYET, T. K.

— BO-TIEPBBIX, AOCOJIOTHO TMPSIMBIX JINHUIM TIOMPOCTY HE CYIIECTBYET, IPOCTPAHCTBO «CILIOIIb
U pAJOM» UCKPUBJIEHO T'paBUTAlMEll (IpaBUTALIMOHHBIE CUJIOBbIE MOJISI UCKPUBJIAIOTCS Jaxke Mpu
BpAllEHUU I'PABUTALIMOHHOIO SIUIIEHTPA: IUIAHETHI, 3B€3/1bl, CITyTHUKA) U O IPSMOIMHENHOCTH TIPO-
CTpAHCTBA TJIe HET HU €AMHOTO YIojiKa, CBOOOJHOTrO OT I'PAaBUTALMOHHBIX TIOJIEH, peur He BEeJeTCs.
I'paBuTaIMs UCKPUBJISET Jake OCHOBY IPAMOIMHENHOCTH, «CBET JAJIEKOM 3BE3/IbD»;

— BO-BTOPBIX, PABHOMEPHOTO ABWXEHUS ObITh HE MOXET IO MPUYHMHE ITOCTOSHHOTO BO3ICH-
CTBUSI Ha JIIDOOE MaTepraIbHOE TEJIO KAKKX JIMOO CUJI, HAITPUMED CHUJI TPEHU s, UHEPLIUH OT BpAIlCHU ST
3emJu, cuil rpaBuTaumu, cuil Kopuonuca, uiam npocto (hOTOHHBIN BETEP, OT KOTOPOTO HE CIPATAThCS
Aaxe B JaJIbHEM KOCMOCE.

OIlHaKO IIOHATHUEM <<CKOPOCTI)>> MaTepI/IaJII)HOFO O6'beKTa Ha HaHHLIfI MOMCHT BpeMeHI/I, «MI'HO-
BEHHOHN CKOPOCTBIO», MbI OyJIeM BBIHYKJIEHHO ITOJIb30BAThCS JIJIsI ONpe/ieIeH s Ipoliecca MpoTeKa-
HUI CaMOT'0 BpEMEHH Ha pacCMaTprBaeMOM OObeKTe (B PEISITUBUCTCKON (hOPMYJIe BpDEMEHH «t», CM.
@1, purypupyer cKopocTb, a He YCKOPEHHE, IOTOMY KaK CyIECTBYET peajibHasi IPaHb, BbIpaKeHHAas!
CKOPOCTBIO CBETa B BUJIE Mpejiena nepeMelieHus: B Dpupe Matepun).

NneanpHoW MPSAMOIMHEHHOCTH JBWXKCHUSI B JIIOOOW cpele JAOCTUTHYTh HEBO3MOXKHO. Bce
cpenbl He CTaOWJIBHBI 10 TUIOTHOCTH, a TeKydhe MMEIOT CBOMCTBO COOCTBEHHOIO IepeMelleHUSI.
Ho mMoxHO ¢ ycniexoM MoJyib30BaThCsl ONMpeIeJIeHUEM «MTHOBEHHAasi CKOPOCTb», 3TO CKOPOCTh
00beKTa Ha 3a/JJaHHLIHI MOMEHT BPeMEeHH, U BCE pacueThl OCTAIOTCS B CWJIE, a TOHATUS —
«TIIO0 ITIOHATUAM».

Oco00 cieayeT OTMETHTh, YTO Jake TMOHATHE «MIHOBEHHAsI CKOPOCTb» JIJII HEKOTOPBIX CyO-
CTaHHI/Iﬁ HC ABJIACTCA KpI/ITepI/IeM OHpeI[e.HﬁHI/IH OUHAMHUYECKOI'0O COCTOAHUA. HaHpI/IMep, Kakasd
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«MTI'HOBEHHAsI CKOPOCTb» MOXKET OBbITh Y CBETa, Y TIOTOKa (DOTOHOB, €CJIM 3TO (POpMa UX CYIIECTBO-
BaHUs.

Hampotus, kocMuveckuil Dup nposiBiisieT cedsi B JUHAMUKE JIMIIb yepe3 yckopenue. Ckopo-
CTH TIepeMeIeHus, JaKe «MTHOBEHHO», KaK (pOpPMBI IMHAMUYECKOTO CYIIEeCTBOBaHMS sl Dpupa
HeT. Ero coOcTBeHHOE BpaltieHre BOKpyT 0011ei ocu nHepLuu BeeneHHOM, a Tak ke MeJTKUe 3aBUXpe-
HUS, HE €CTh CKOPOCTb, 3TO yCKOpeH#e. [lesio B ToM, 4To qruHaMuKa Dupa MposBisieTcs JIUIIb Yepe3
MIEPBOIIPUYMHY B BHUJIE IPABUTALIMH, UCTOYHUKHU KOTOPOM, B CBOIO OY€pe/ib, BCEI/a UMEIOT TOUYSUHO-
cpepuueckyio opmy. [anee moakmoyaoTcsi 3aKOHbI TEOMETPUH B BUE MPUHITUINA OOPATHBIX KBaJI-
PaToB, KOTOPBIN MO/Ipa3yMeBaeT KBAIPaTHUECKyI0 3aBUCUMOCTh 1/R2, 0o B cilydyasix JIOKaJIbHBIX
3¢pupHbIX MUKpO 3aBUXpeHuid — 1/R3, a 310 Bcerga yckopeHue.

Yckopenue...

Ecim k neratenbHOMYy anmapary NpUCTPOUTh PEAKTUBHBIN ABUKUTEND, U 3aIlyCTUTh B OKOJIO-
3EMHOE ITPOCTPAHCTBO, TO IPU YCKOPEHUU B OTKPBITOM KOCMOCE BO3HUKHET JIe(popMalys Ha MaKpo
YPOBHE Bcero coaepkumoro pakersl. [IpeBbicut yckopenue 20G, u mpoToruiazma pacroii3ercs, Kak
KHCEJb. DTO IEMCTBUE CUJIBI MHEPLIU.

C 1pyroit CTOpOHBI, Ha JIIOJIEH, JIETAIOIIUX B MAJIOM CITyTHHKE, TI0 OpOUTE BOKPYT 3eMIIu, Jei-
crByeT rpasutauus (yckoperue 1 G), a OHU «KyHaTCs» B HEBECOMOCTH. ... DTO TaK ke JIEUCTBUE
CHUJIBI MHEPLIVU.

Cuuia uHepLuMH, MOTy4aeTcsl KaKoW — TO IBYJIMKOM. B oiHOM cityuae «1aBUT» 4YesioBeKa, B ApY-
I'OM — YCTPauMBaeT «PaWCKYIO KU3Hb», Be[b YCKOPEHHE IPAaBUTALMM U TaM, U TaM HE pa3IMuuMBbl.
A nanpasnenue cuibl nHepuu BCEI'JIA npoTHBOIIONIOKHO YCKOPEHMIO.

Bormpoc cocTout B TOM, 4TO YCKOPEHHE YCKOPEHUIO PO3Hb, TOUHEE Pa3IM4YHbl IPUUMHBL, BO3-
OyXJarolI1e YCKOpeHue.

Ecin Ha maTepraibHOE TEJIO IEUCTBYET HAIIpaBJICHHAs BHEIIHAS CHAJIa HA MAKPO YPOBHE, MECT-
HOTO JIeHCTBUA (HallpyMep TPEHUs1, peakTUBHAsA, TMOO (POTOHHBIN BETEP), CHJIa MHEPLIUH IPOIIOPLI-
OHAJIbHO CO3/ACT MOJIHYIO ie(hOpMaIMIo Ha MaKpo YPOBHE 10 BceMy 00beMy OOBEKTa.

Ecim Ha marepuasipHOE TEJIO AEUCTBYET HallpaBJIEHHAsl BHEIHAS CHJIa HA MUKPO YPOBHE,
Ha YPOBHE MAaTEPHHCKUX MUKPOYACTHUI] U OOBEMHOTO JEeHCTBHS (HallpuMep, IpaBUTAMOHHAS, JTHOO
YCKOpEeHUe pacimpsiionieiics BceneHHol, «0OpaTHOe yCKOpeHHe»), CUia MHEPLUHU MPOIOPIIMO-
HaJIbHO YPaBHOBECHUT M «HEUTpAIU3YyeT» 00BbEMHO, HA YPOBHE MATEPMHCKUX MHUKPOUYACTHIL] BO3HUK-
1Iee ycKopeHue, 0e3 nedopMariy 1o BceMy o0ObeMy Ha Makpo YpOBHE.

Takum oOpazom:

— CHJIa MHEPIHH /1eficTBYeT 00beMHO 1 HA YPOBHE MaTePHHCKHX MUKPOYACTHIL;

— CHJIa TPaBUTALMM U HHbIE, He CO3/JaK0lIie HHePIUOHHOM Aedopmanuu MaTepHaJb-
HOT'O TeJIa CIJIbI, 1efiCTBYIOT 00beMHO 1 HA YPOBHE MaTePHHCKHX MUKPOYACTHIL.

Bce ocraspHble cuibl (peakTHBHAsA, TPEHUs], YIIPYTOCTU U Mp.), HE AEHCTBYIOIIME OOBEMHO
Y Ha YPOBHE MAaTEPUHCKUX MUKPOYACTUL], CO3AALYT YEPE3 COMPOTUBIIEHUE CUJIBI MHEPLIMU ITPOIIOP-
LMOHAJIBbHYIO Je(pOopMAaLIMIO MaTEPUAJIBHOTO TeJla [0 BCeMy ero oobeMy Ha Makpo yposHe. [1pu Hau-
yuu gepopMaliii OT CHJIbI MHEPIMU (HallpuMep, TOPMO3UT aBTOOYC) HE MBI CBOMM TEJIOM JIaBUM
Ha JIOOOBOE CTEKJIO, a CTEKJIO IaBHUT Ha HAaC. DTO MPaBUIIbHAS TOUYKA 3PEHHUS.

Paccmotpum «3emHoi» npumep.

Byznem Tonkare aBTOOyC ¢ YCKOpPEHHEM BHEIIHUM aBTO OaMIIepoM C OCTPOM KOHYCHOM Hacajl-
koil. CHavaJsa B 3aHell cTeHKe aBTOOyca MOSIBUTCS PBAHOE OTBEPCTHE, KOTOPOE OyAeT yBEJIMUNBATHCS
J0 TeX IOp, MOKa CHJIA YIIPYTrOCTH MaTepHaJIa 3aJHEN CTEHKU HE CPABHAETCS C CUJION aBJICHUSA
YBEJIMUMBAIOIIETOCS JUaMeTpa KOHYyca. 3aTeM Bce CTaHEeT «Ha CBOM MeCTa» M aBTOOYC MOKATUTCS
C YCKOPEHHEM.
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BuionsmMeHuM onbiT, CMEHMB Ha OamIiepe KOHYCHYIO HacaJKy Ha IJIOCKYIO, a aBTOOYC Ha jKHUJI-
KOCTb B TOHKOCTEHHOUM €MKOCTH, HallpuMep BO3IAYIITHOM Iapuke. JKUAKOCTh MpU TOJIKAHUU C YCKO-
PEHUEM pacCIUIbIBETCS B IUIOCKOCTh TOJIIIUHOM, OIPEessseMON MOBEPXHOCTHBIM HATS)KEHUEM, B JIaH-
HOM CJTy4ae BOJIbl U IIapUKa. ITO CIJIA YIIPYTOCTH MOBEPXHOCTHOIO HATSKEHUST KUIKOCTHU.

MHOroKkpaTHO yBEJTMYUM YCKOPEHHUE. . ..

Cusbl MTHEPIUM MPEBBICAT CHJIbI MOBEPXHOCTHOTO HATSIKEHUS, U BOJA PACIUIBIBETCS IO TOJ-
HIUHBI MOJIEKYJIBL. DTO CHJIbI Me:K MOJIEKYJISIPHBIX cBsA3ell. MoJieKyJIsIpHbIi YPOBEHb YIIPYro-
CTH.

[Tponomkum MBICIEHHOE MHOTOKpAaTHOE YBEJIMYEHHE YCKOPEHMS, U MOJIEKYJIbl BOIBI pacra-
AyTCsl Ha aTOMBI BOIOPOJIA M KHUCIIOpoa (KCTaTh, OMUH U3 CIIOCOOOB MOMTYUYEeHHUsI SHEPIUM). DTO yKe
CHJIbI M€K aTOMHBIX CBSI3€il, aTOMHBIIl YPOBE€Hb YIIPYTrOCTH, HO Mbl HE OCTAHOBUMCS U Jjajiee
YBEJIMYMM YCKOpEHUe, TPUOTU3UB COCTOSTHHE HAIlIe «TOPEMBIYHON» BOJIBI IO YPOBHS HAXOXKICHUS
B YEPHOM [IBIPE. ...

ATOMBI pacnagyTcsl B «Kally» U3 MUKPOYACTHULL, 3TO YK€ YPOBEHb CHJI YIIPYTOCTH MHKPO-
3J1€MEeHTOB....

JlanbHeiilee yBeJMYeHUe YCKOPEHUs], XOTSI OHO M CYIIECTBYET B peaIbHOCTH, TPYAHO IIPEACTa-
BUTbH, HO, TOTBITABIINCH MBICJIEHHO 3TO CJIeJIaTh, 3aMETUM, 4To AechopMaliusi CHJI YIIPYTOCTH He TIpe-
KpaTUTCs J1ake HA YPOBHE CaMbIX MEJIbUANIIINX KOPITYCKYJI MAaTEPUX — MATEPUHCKUX MUKPOYACTHII.
Ho paneiie Huyero Her....

[Tonyuaercsi, yTO cmJjia HHEPUMHU AeHCTBYeT HA YPOBHE CHJI YIPYTrOCTH MaTePUHCKHX
MHUKPOYACTHI] ¥ K KaKJ0H B OT/1€JIbHOCTH.

A mpuyem 371ech TorIa Macca Tejia ¥ BooOIIe, puieM CHjla, Kak MPOM3BeJeHUE MACChl Ha YCKO-
penune? Benp Macca MaTepUHCKON MUKPOYACTHIIBI «HY OUeHb HE3HAUMTEIbHA», K TOMY ke He ycTa-
HOBJIEHO, YTO OHa BOOOIIE y Hee uMeeTcsl. [IpHHATh 32 MacCy KOMMYEeCTBO MaTEPUHCKUX MHKpOYa-
cruil? Tak Beib 9TO KOJIMYECTBO €IMHUI], IITYK, a HE Macca. . ..

Bo3MoXkHO, 3T0 KacaeTcsi TOJbKO KUIKUX MaTepuasbHbiX Ten? Ho HeT, Ha ipesene ycKkopeHus
mobast Mmatepusi 0e3 pa30opa MPEBPATUTCS B «Kallly» M3 JIEMEHTAPHBIX MUK POUYACTHII.

Beixogut Bee [1e10 B cuilax yrpyrocTy MaTepuaa, ¥ TOJIbKO 3Ta CHJjla peajibHO CO3/1aeT JUHA-
MUKy OKpyskatomero Mupa...?

Kak BUOHO, OTIMYMSA MEXay YCKOpPEHUsIMH CyIecTBeHHbl. CKa3blBaeTcsl BIMSIHUE MUKPO
Mupa, 1 ipeHeOperatb STUM HEBO3MOXKHO.

MueprimioHHOCTh 00BEKTa JIIOOON MACChl, MOABEPKEHHOTO OOBEMHOMY YCKOPEHHMIO, OIpese-
JISIETCSl JIMIIb «MIHOBEHHOM CKOPOCTBIO» OIHOUM €IMHCTBEHHOW MATEPUHCKON MHUKPOUYACTHUIIBI C €€
«MU3EpPHOI» MacCOW U 3TU MACChI He CKJIA/IBIBAIOTCS B OOIIYI0 CyMMY.

Cubl, JEUCTBYIOIIME HA YPOBHE MAaTEPUHCKUX MUKPOUYACTULI, MOKHO YCJIOBHO, C «HATSITOM»
Ha3BaTh «CHJIOBBIM II0JIEM» (XOTSI 3TO HE COBCEM TaK, «I10JI€» — 3TO OTOBOPKA, MPOCTO YPOBEHb
JEUCTBUSI CHJIbl — MAaTePUHCKAsi MUKPOUYACTUILIA, a CHJIbI BIIOJIHE peaibHble, HO JCUCTBYIOLIUE TTPU-
MEHUTEJIbHO K KaX/I0i MaTepPUHCKON MUKPOYACTHUIIE pa3JesIbHO U eAMHOBPeMeHHO). Toraa peakius
Ha YCKOpEHHe — CUJIa MHEPLIUH, TaKke 00J1agaeT CBOMCTBOM OIS

CyIecTByeT 1 KOpeHHOe oTrume. Bee critbl (Kpome crit 0OpaTHOTO YCKOpeHUsT), 00JIafaioliye
CBOWCTBOM TIOJISl — BHEIITHETO JIENCTBUS, T.€. BO3/ICUCTBYIOT HA MaTepuasibHOe Teslo u3BHe. Torma —
KaK CWJIa MHepIUH, 00Jagasi BCeMHU MPU3HAKAMU TOJIsl, a IMEHHO, BO3JIEUCTBYET Ha MaTepUaIbHOE
TEJIO HAa YPOBHE MAaTePUHCKUX MUKPOYACTHUII, TEM HE MeHee, 3aMKHYTa B Ipejesax o0beMa MaTepu-
aJIBHOTO TeJa, U TIOTOMY MOJHOIPABHBIM CHJIOBBIM TOJIEM, C HAJTMYMEM IPOCTPAHCTBEHHOIO CHUJIO-
BOTI'O BJIMSIHUSI, CUUTATHCSI HE MOXKET.

Haykoil aOCOMOTHO TOYHO YCTaHOBJICHO, YTO TPH JIIOOBIX (PU3MYECKUX B3aUMOICUCTBUSIX
HETOCPE/ICTBEHHO CHJIOBOTO KOHTAKTa MEX1y YaCTUIKAMU MaTepry He TIPOUCXO/IHT.
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[Nepenaya moOOBIX YCHIIMIA OCYHIECTBIISIETCS HA CAMOM MeJbyUailiieM ypOBHE, IPUYeM Hero-
CPE/ICTBEHHO 4epe3 CUJIOBBIE I0JIsI MOJIEKYJI, aTOMOB, JIEMEHTAPHBIX YACTHLI, CTPYHHBIX CTPYKTYP
U Jjasiee BrTyOb, BIUIOTh 10 MATEPUHCKOW MUKPOUYACTHIIBI.

Pazymeercs, Bce 3TH MOIIHEHIIE CUIOBbIE TIOJIsI I0JKHBI UMETh HEKYI0 OCHOBY CBOEro 0asu-
pOBaHU, IPUYMHY BO3ZHUKHOBEHUSI.

[peamnonaraercst, 4TO OCHOBOW [Isi 0Opa30BaHMs JIEMEHTAPHBIX MUKPOYACTHI] CIyKaT Tep-
BUYHbIE «KUPIUYUKW», MTHAYE€ UMEHyeMble MaTepUHCKOW Marepueil. M e oTBOOUTCS KOPIYCKY-
JIIPHOCTB M Macca, MyCTh HEBEPOSATHO IUIOTHAsA, HO, TEM HE MEHee, Macca, MHavye, OTKyAa OHa TOrjaa
BOOOIIIe BO3HUKJIA.

XOTSl HEAOCTATOYHO Y/EJIEHO BHUMAaHMS aJlbTEPHATUBE — Macce B BUJIE CUJI MHEPIMU, KOTO-
pble, BO3MOKHO, OIPENIENSIOT MOAY/Ib MAacChl, BE/lb BIIOJIHE BEPOSITEH BAPUAHT, UTO UMEHHO MHEPLUS
u ompepenser Maccy. T. e. BO3MOXXHO, YTO HE Macca OrpeessieT CHIy, a HA00OpOT, CHJIa CO3aeT
Mmaccy. [Ipu aToM Bec Tesa oTHeceTcsl K KaTeropyuu rpaBUTALIMOHHOIO B3aUMOJEWCTBUS, CUJI YIIPYTO-
CTU Marepuasa.

Kpome Toro, 10cTOBEpHO M3BECTHO, YTO BCE CUJIOBBIE B3aUMOJCUCTBUSI B MHUpE 00sI3aTEIbHO
COMPOBOK/JIAIOTCS OOMEHOM HEKMMHM KBAaHTAMHM Ha MUKPO YPOBHE M I'paBUTAllUsl HE WCKIIIOYECHHE,
XOTS JI0 CHX TOpP I'PaBUTOHBI, HECMOTPsI Ha HACTOWYMBBIE MMOWCKH, He OOHapyxeHbl. Ho Beab BO3-
MO’EH BapHUAHT B3aMMOJCUCTBHS «HA00OPOT», 3TO KOTJ]a MATEPUHCKUE MUKPOUACTHUIIH HE OOMEHU-
BAaIOTCSl TPABUTOHAMH, a TEPAIOT UX B MHOE MPOCTPAHCTBO, CKAXKEM B BUJIE «KamleJek» u3 Ddupa.
B nogoGHOM cityuyae (pakT BHeIIHero oOMeHa KBaHTaMH OyleT OTCYTCTBOBaTbh, XOTsl aJIbTEpHATHBA
00pa30BaHMIO CHJIBI BO3HUKHET 32 CUET yIpyroctu Ddupa u acCuMeTpuu mporiecca MoTep «Kare-
JIEK».

Kak Obl TO He ObLIO, HO KOJIb BCE (pM3MUECKHE U XMMHUUYECKUE TPOLIECCH MaTepuu Oasupy-
I0TCS1 HA B3aUMOJIEIICTBUM CUJIOBBIX MOJIEN HEKMX KOPITYCKYJI ¥ IIPY 9TOM U3BECTHA CKOPOCTh PEAKLIUI
CWJIOBBIX I10JIEW B MPOCTpaHCTBE Dpupa, KoTopasi paBHA CBETOBOM «C», Cle/lyeT, YTO IIPH JIOKATbHOM
3aMe/IJIeHUU BPEMEHU CKOPOCTh PEaKLIMid CUJIOBBIX T0JIEN (CBETOBAs) 3aMeIsIeTCsl M TIOPOil 3HAUM-
TEJIBHO.

NmenHo B 3TOM (pU3MYECKOM HM3MEHEHUH, a HE B OTCTAaBaHUU CTPEJIKM 4acoB, COCTOUT CYThb
MOHATHUS «3aMeJIJIEHUE BPEMEHU».

371ech ke OTMETHUM, YTO CKOPOCTh CBETa, KaK «Const», 3aKJI0vaeT B cebe He ONpee/icHHYI0
BEJIMYUHY NEepeMeEIleHHs JIEKTPOMArHUTHBIX BOJIH U MHBIX CUJIOBBIX MOJISIPHBIX B3aUMOJIEHCTBUIMA,
a cocrosiHie Dpupa, TaK CKa3aTh, €r0 INIOTHOCTHBIE XapAKTEPUCTUKH, U T. K. TOCIICAHUE U3MEHYNBHI,
a JIOKaJIbHOE BpeMsI TaK:Ke MIMEET CBOWCTBO 3aMeIJIAThCS, TO U const «C» clieyeT OTHECTH K COCTOsI-
Huo Ddupa. Benp U3MEHSI0TCS Kak JIMHENHbIE pa3Mepsl, Tak 1 caMo Bpemsi. Ho, Tem He MeHee, const
«C» sBIsieT coO00l peasbHyI0 U BaXKHYIO BeXy B CUJIOBBIX B3aUMOJICHCTBUSAX, Kak 0a30Basi, OOpHAs
BEJIMYMHA NIPU MEPEMEIIEHUH IEKTPOMArHUTHBIX BOJIH B MPOCTpaHCTBE Ddupa, HE MOTEPSBILIETO
CBOIO 0a30BYIO TUIOTHOCTb.

[Iponomkast 3Ty MbICIb BCHOMHHUM, UYTO YK€ Ha YPOBHE aTOMOB MX s[Ipa UMEIOT IUIOTHOCTh
BEIIIECTBA ropaszio OOJIbIIe, YeM MaTepuall YepHBIX AbIP, @ 3HAUUT, JIOKAJbHOE 3aMeIeHIe BpeMEHH
Ha TIOBEPXHOCTH TSUKEJIBIX siIep U B UX OKPYKEHHH OoJiee 3HAUMTENILHO U BCTYMAIOT B CBOM IpaBa
COOTBETCTBYIOLIME PEJISITUBUCTCKUE I(PPEKTHI.

T. 0. HET HEOOXOAMMOCTH TAIBHUX IyTEIIECTBUI 3a PUMEPaMH 3aMe]JIeHUsI BpEMEHH, OHU
«CIUIOIIb U PSIIOM» B MUKPOMUPE MaTepUH.

3aBUCUMOCTb IIPOCMATPUBAETCS MPsIMasi — YeM OOJTbIIIE 3aMeIsieTCs] BpeMsi, TeM OoJiee YBeu-
YMBAIOTCSI MOJLYJISI CUJI ITPY NAPAJUIEIbHOM 3aMe/IJIEHUN CKOPOCTU MPOTEKaHU sl (PU3MUECKUX U XUMU-
YEeCKUX MporeccoB. Bo3HMKaeT nogo3peHue, YTo BO3MOKHO MEPBOIIPUYMHOM SIBIISIETCS 3aMeJIEHN e
BpEMEHH, a MOAYJIS1 CUJ1 BTOPUYHHI. .. 7
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BepHemcs Kk HalieMy ONbITY C JIETaTeJIbHBIM allapaToM B OTKPBITOM KocMoce. .. MTak, BKJIO-
yaeM JBUKUTEb, M HALl KOCMUYECKMI anlapaT HauYMHAeT IBUTaThesl ¢ yckopeHueM. Kakue npu stom
MIPOUCXOIAT (PU3MUECKHE U3MEHEHHSI C MaTepueill KOCMMUYECKOro Kopaliisi: MaTepuaibHOe Teso (M.
T.) B pe3yJibTaTe MPUMEHEHHs BHEIITHEW PeakTUBHOM CHiibl JepopMHpyeTcs, mpuueM aedopmaniust
KOCHETCSI BCEr0 KOCMUYECKOro Kopabiisi BMECTe C COIEpPKUMBIM, U OyJIeT AeHCTBOBATh Ha MIPOTSIKeE-
HUM BCETO MpOoLecca YCKOPEHUSI.

Yckopenue ObIBaeT MOJNOKUTETBHBIM (Pa3roH), MPU STOM COTJIACHO PEJIITUBUCTCKUX d(deK-
TOB Macca M.T. BO3pacTaeT (M He HyKHO IPHUCTaBKU: «HA OKOJIO CBETOBBIX CKOPOCTSIX>, 3TO IPOUC-
XOUT TP JIOOBIX CKOPOCTSAX B TOM, JTMOO MHOH crerneHu. OKpYIJsTh, UTHOPUPOBATH TOT (PaKT —
3a0JTy’KJIeHHE ), & BpeMs 3aMeJISIeTCs], M OTPHULIATEIbHBIM (TOPMOKEHHE), COOTBETCTBEHHO Macca M.T.
yMEHbIIIaeTCs, a BpeMs YCKopsieT cBoit Oer (cm. P1).

T.o. «ocHoBHoe YCKOPEHUE», ecTh cocTOsIHME MaTepuH, P KOTOPOM IPHCYT-
CTBYeT H3MEHEHHe CKOPOCTH M.T. OTHOCUTEJbHO Jdupa, B pe3yjbTare 4ero M.T. aedop-
MHpYeTcsi 10 BceMy CBOeMy 00'beMy, IpHYeM ¢ OJHHAKOBOI CHJIOH, C OJJTHOBPEeMEHHbIM
H3MEeHeHHeM MAaccChl, BpeMeHH! U JHHENHbIX pa3MepoB (peinsTUBUCTCKUE 3(P(EKTH) MO O0CH
JBHZKEHHsI B M.T., IPH 00513aTeIbHOM HAJIMYUH BHYTPEHHUX CHJ YIOPYroCcTH, W BCE 3TO
Ha YpOBHE MaT€pPUHCKUX MUKPOYACTHII.

Crenyer OTMETUTb, YTO CYIIECTBYIOT U MHBIE, OTJIMYAIOIIMECS OT OCHO8HO20, YCKOopeHus. Pac-
CMOTPHUM HUX, He 3a0bIBasi MPU 3TOM, YTO YCKOPEHHEe W CHJIa MHEPIIUH, XOTS ¥ HAIpaBJICHbI BCET/ia
B ITPOTHBOIIOJIOKHBIE CTOPOHBI, JISICTBYIOT COBMECTHO.

Cuna MOXeT CyIecTBOBaTh O0e3 00s3aTe/IbHOrO HAJIM4Usl YCKOPEHHMS, YCKOPEeHUsT 06e3 CHITBI
HE CYIIECTBYeT.

Cui ¥ CUJIOBBIX TMOJIEN TOCTATOYHO MHOTO, OTMETUM HEKOTOPBIE U3 HUX....

Cuia uHepuMu. ..

JKecTkoe M. T. BpaIliaeTcst BOKPYT CBOei ocu. B 1aHHOM citydae Mbl UMeeM J1e(hOPMAIIUIO M.T.,
W3MEeHEHHe HAITPABJIEHHS CKOPOCTH JIIOOM TOUYKH M.T., He HAXOASIIIENCs Ha OCH BPAILICHU S, HO pelis-
THBUCTCKUX U3MEHEHUI MaCChl, TMHENHBIX pa3MEPOB U BPEMEHH He MPOMCXOIMT MOTOMY — KakK Bpa-
IIeHKe, camMo 10 ceOe, SIBJISETCS] BHYTPEHHUM (haKTOPOM JaHHOU cucteMbl. OTHOCHTENBHO ke Ddupa
CTOPOHHUI HAOJIO/IATENIb YCKOPEHU S He 3a(UKCUPYET, a 3HAUUT «U3MEHEHHE CKOPOCTH» JIOKAJILHOW
CHCTEMBI OTCYTCTBYET, XOTsI «CHJIa» B HAJIMYNH UMEETCS.

B pesynbrare nonyvaem, 4To UHEPIMIO BPAIIAIIETOC MATEPUAIBHOTO TeJla CUMTATH MOJTHO-
MIPABHBIM YCKOPEHUEM HEJIb351.

BHyTpu 00010 M. T., JIMOO 3aMKHYTOW CHCTEMbI TeJ, MPOMCXOOAT BCSUECKUE Tepemeliie-
HUs1, OyIb—TO B3aMHbIE JIBHKEHUsI MOJIEKYJT BEIIIECTBA, JUHAMUYECKHE MepeMelieHus. BHelxe,
TI0 OTHOIIEHHIO K D(Hpy, CUCTEMa OCTaHETCsI HEUTpaibHOM. PealibHOe, UTOroBoe, YCKOPEHUe OTCYT-
CTBYET.

[TomoOHBIT BBIBOJ KacaeTcsl He TOJBKO JIOKAJIBHBIX CHUCTEM, a UMEHHO COJTHEYHOM, 3BE3/THBIX
IIAPOBBIX CKOIUICHWH, TaJaKTUK, HO U Bcell BceseHHou B niesiom. Kakve Obl KaTakjiu3Mbl BHYTPU
BcesieHHO# He TIPOMCXOIUITH, BHEIITHE KaK CHCTEMa, OHA OCTAHETCS] HEUTPAJIbHOM, T. €. 0e3 HATMUHUS
OCHOBHOT'O YCKOPEHMS.

JIoKaJIbHOW CHCTEMOH SIBJSIETCS OrPaHNYEHHOE KOJINYECTBO MAaTePHATbHBIX 00beK-
TOB, 00'be/INHEHHBIX €JNHLIM I'PABUTAIMOHHBIM MOTEHINAJIOM, HHEPIIHOHHO HE 3aBHCH-
MBIX OT BHelIHero (6a3oBoro) Ddoupa.

Paciiipenuve BeesleHHOM ¢ YCKOPEHHEM He SIBJISICTCS TOBOIOM JIIsl COMHEHHH B JIOKAJIbHOCTH
rajlakTHK, T.K. YCKOpeHHe «paciupsioniericsi BceseHHO» NefcTBYeT Ha ypOBHE MAaTEPUHCKUX MHK-
pouactuil. ITpu 3TOoM Aeopmalist Makpo Tejla He MPOMCXOOHT, YTO TOBOPUT 0O OTCYTCTBUHU CHII
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WHEpIMK Ha Makpo ypoBHe. [edopmarivisi mpou3oiieT, HO Ha ypOBHE MAaTePUHCKUX MUKPOYACTHII,
Macca KOTOpHIX He CKJIaapiBaeTcs. [1o Toit ke nmpruunHe HeOOJbIre Tesla Pa3HON MacChl U TUNIOTHOCTU
HagaT Ha 3eMJII0 OQUHAKOBO.

AHaHOFI/I‘lHO 9TOT BBIBOJ KacaeTCd U M.T., Haan/IMep IUIAHET U CHYTHI/IKOB, Bpamaloumxc;{
BOKPYT IIEHTpa Macc, 371eCh Ha HEKOTOPBIX y4acTKaX CKOPOCTh OTHOCUTETBHO Ddupa U3MEHSICTCS
(amores u repures ), HO U3MEHEHNE BPEMEHH Ha 3TUX yJacTKaX KOMIICHCUPYETCsI IOBTOPEHKEM Tepe-
MeHbI (pa3 BpallleHHs ¢ YBEJIMYSHUEM, WJTH YMEHBIIICHUEM CKOPOCTH 00BbeKTa. B 11e710M HIUKIT MOKHO
paccmMarpuBaTh Kak BpallleHHe M.T. BOKPYT OcH. B IOIOOHBIX CiTydasx CUjla HHEPIIMH, TI0 CBOEH CYTH,
BBIpaKaeT COXpaHEHHEe paHee 3aTPAYCHHON CHJIbI, UM SHEPTUH.

CBs13aHHAsI KECTKOCTBIO MOJIEKY/ISIPHBIX CBSI3EH MaTepHaIbHOTO TeJla MHEPIIUsI He MOKET OBbITh
HOKZBEIT@JH)HOI./JI. HpI/I CJIOKHBIX HepeMGHleHI/IHX O6"[)CKTEI BO3HUKAIOT MHOXECTBO AUHAMHWUYCCKUX
MoMeX, TIO9TOMY paccMaTpuBaTh UHEPIUIO OyJeM B OTAaJIEHHOM OT BHEITHUX CHJI KOCMOCE.

I'paBuTanus...

VYcKopeHue rpaBUTaliM pa3aesM Ha Ba TUIa

— YCKOpeHHe CBOOOJHO MAJAIoLIero Tesia, KOTOpoe, BO B3aMMOAEHCTBUU C CUJION MHEPLHH,
CO3/AeT BCIO IMHAMUKY KOCMOCA;

— CWJIy TPaBUTALMM Ha MOBEPXHOCTU M.T., KOTOpasi 10 CBOEW CYTU SIBJISIETCS CHIION TSDKECTH,
WY TIOTIPOCTY — BEC.

ITpu cBOOOAHOM Na/IeHUM M.T. HA IOBEPXHOCTb 3€MJIM, Y MOC/IEIHEr0 OTCYTCTBYET MPU3HAK
yCKOpeHMs (CHJIbI), @ UMEHHO — Aedopmanus. CoOCTBEHHBII BeC MaTepUaIbHOE TEJIO Ha MIOBEPXHO-
CTU 3eMJIM UMEET JIMILb 110 TOH MPUUYKMHE, YTO MOBEPXHOCTHAsA KOPKA 3€MJIM He MO3BOJISET CBOOO-
HOT'O MaJeHus K UEHTPY IUIaHETHI.

Panee nmpunuca npupoae cBOMCTBO MarucTpa — MUCTU(HUKATOPA Mbl TaM K€ OTMETUJIH, YTO
MUCTEpHUH YIAIOTCS Yallle 0 HEOCO3HAHHOW BOJIE M C COIJIACH S 3pUTelsl — HaOMoaaTesl.

CxopgHas cuTyalus CKJIaJbIBaeTCs M C MPOLIECCOM rpaBuUTanmu. basupysack Ha nmpuHOMDAx
(byHKIIMOHMPOBAHUsI OOBIYHOTO YCKOPEHHMSI, CIIeAyeT MPEAIONOKUTh, YTO TPAaBUTALMIOHHOE YCKOpe-
HUE SIBJISIETCS CIIE/ICTBHEM JIMOO paciiupeHust 3eMiu ¢ yckopeHueM 1G, 4to siBHBIA abcypa, 100
«TOIVIOIIEHUA» 3EMJIEH MTOTOKA OKPYKAIOILETo D(pupa ¢ TEM KE YCKOPEHUEM.

OnHako, MOAHSB B3IV K 3B€3JHOM O€3/1HE U TeM, CPAaBHUTEIIBHO HUYTOKHBIM MBUTMHKAM Iep-
BUYHOI MaTepuu, KOTOpbIE, SKOOBI, TOKMPAIOT 3TH OTPOMHBIE POCTPAHCTBA, TPUYEM C HEBEPOSTHON
MTHOBEHHOM CKOPOCTBIO, CY/Is IO CBOOOTHOMY Ta/ICHHUIO TeJl Ha 3eMJTIO, TIOCTIe/THee MpeInooKeHe
TaK K€ OKa3bIBAETCs] A0CYPIHbIM.

®akT BO3HUKHOBEHHS CHJI MHEPLMH Y CBOOOJHO MAJAIOIIMX Ha 3eMITIO TeJl (Harpumep, Masit-
HUK PyKO) TaK ke TOBOPHUT O TOM, UTO BCEKE Tella TIePEMEIIAIOTCS ¢ YCKOPEHHEM CBOOOJHOTO Ma/ie-
HHSI OTHOCUTENIBHO CPAaBHUTENIBHO HEMOABKHOTO Dupa, UTo MOATBEPkKIaeT a0CypaHOCTh JAHHOTO
MIPEATONOKEHU .

Curyauus IBHO HECTaHAAPTHA, IOTOMY W MBI IIOCTYIIMM HeazekBaTHO. Crienaem BHJ, 4TO BCE
B MOPsAKE M B MpOLEcCe IT'PaBUTALMU «ITaJaeT» UMEHHO 3(PUPHBII NOTOK, YTO U SIBJISETCA MEPBO-
npu4rHON rpaBuTauui. [oiinem y Muctudukaropa «Ha MOBOY», HO IIPU STOM KOHTPOJIMPYEMOM,
3a/JaBIIKCh LIEJIbIO B PEIIAIOIINI MOMEHT YJIMYUTh €T0 B OOMaHe (XOTs, KaK CKa3arh, KTO KOro, BIIOJIHE
BO3MOXHO, UTO U 3TO «JEUCTBUE» OBUIO MPEAYCMOTPEHO. ..).

«[Tapagokc» — 310 BCero JMib KOH(IUKT MEXIYy TE€M, YTO €CTh Ha CaMOM JeJjie, U BalluM
OIIYIICHUEM TOTO, KaKOH «I0JIarajoch Obl ObITh» peasibHOW Tpupoae» (PeHMaHOBCKUE JICKIMN
1o pusuke» T. 9).

WTtak, HecMOTps Ha NapaIOKCAILHOCTD NPEATIOIOKEH S, IPUMEM I'PABUTALIMIO 32 YCKOPEHHBII
MOTOK MOMJIOIIAEMOro MOToKa Dupa U, yXBaTUBILKCH 32 ITOT MPOOJIECK UCTHHBI, MOIBITAEMCs pac-
MyTaTh BeCh KIyOOK BCEIEHCKON MUCTU(DUKALIUH.
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Ecnu y miaHeTs! Ha ocl COOCTBEHHOT0 BpalieH s (U1l UCKToueHus BiusiHus cuit Kopuonuca),
MIPOCBEPIIUTH CKBO3HOE OTBEPCTHE M YPOHUTH Tya TPy3, OH OyeT BEYHO, IONOOHO MasITHUKY, OOJI-
TaTbCsl B HEBECOMOCTH 3/1€Ch, HAa 3emJle, a He B KocMoce. Cuilbl rpaBUTallMM U UHEPLIMU ypaBHOBE-
CATCSL.

B kocMmoce y CIyTHMKOB TMpH TNepeMelieHrH Mo OpouTe, BCIAEICTBHE HAJIMUYUS COOCTBEH-
HOW CKOPOCTHU OTHOCUTEIBHO DUpa, CUIIbl MHEPLIMU TOJIHOCTBIO KOMIIEHCUPYIOT CHJIbI TPaBUTALIUN
Ha ypOBHE MaTepPUHCKUX MHUKPOYACTHIL ¥, CBOOOIHOTO TMaJieHrst He mpoucxoauT. CIyTHUK ynonoo-
JIMBAETCS] MAsITHUKY.

IIpu nposiBjieHUM rpaBUTALMKM HA IOBEPXHOCTH MAaCCUBHOTO M.T. Aepopmariusi MpUCYTCTBYET,
OJIHAKO HET MpHU3HAKA — «M3MEHEHHEe BPeMEHW», T.K. MaTepUAJIbHOE TEJI0 He YCKOPSIeTCS] OTHOCH-
TEJILHO OKPYKAIOIIE! Cpe/ibl, hHaue roBopsi — Drpa BHENTHET0 KocMoca. 3AeCh BpeMsl 3aMe IsIeTCsI
0 JPYrov MpuYrHe, HaIu4re OOJbIIeN MacChl MaTepUH BCETAa CIOCOOCTBYET YMEHBIIIEHHIO TUIOT-
HOCTH OKpykamorero dgupa OJrKHero kKocMoca.

Yckopenue Kopuodmca...

He mHorue, cnvBasi Boly U3 BaHHBI, IPUMEYaId, YTO BOJA, BBITEKasl B OTBEPCTUE, 3aKPyUH-
BACTCS B CYXXAIOUIYIOCS CIAPAib, IPUYEM B OOJBIIMHCTBE CTyYaeB B OIHY CTOPOHY B 3aBHCHMOCTH
OT HaXOXJECHUsS HaOmozaTesss B CEBEPHOM, WM I0)KHOM TOTyHIapui 3eMJIM. DTO pe3ynbTar Jei-
cTBUs yckopeHust Kopuonuca, a HampapiieHHe BpalieHHsl ONPEAeIiseTcs] «IpaBUIoM OypaBuMKa»,
WU «IIPABUJIOM MPaBOI PyKu».
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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