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IIpeaucJioBre aBTOpPa KO BTOPOMY H3IaHHIO

Ilepeoe mznanue srou kHuru (Crpyrosen C. A. EcrecTBeHHast MeXaHUKa NMPHPOAbI. —
Va, UzpatensctBo «MHEIL», 2015. — 299 c. —ISBN 978—5—903622—55—9) ObL110 HarleyaTaHoO
B KOJIMYECTBE BCEro CTa SK3EMIUISIPOB M B MEKTPOHHOM BHJE HE PACIPOCTPaHSIOCh. S He xoTten
3TOrO JIeNaTh, MPEsK/Ie YeM C KHUTON He O3HAKOMUTCS OV KANIIMI KPyr MOUX ApY3€el, KOJUIer v 3Ha-
KOMBIX, U 5 ellI€ HECKOJIbKO pa3 B Hell BCE He mpoepio. Teneps, Koriua nocie Bbxoaa nepBoro u3aa-
HUSI TIPOIILIO OKOJIO JIBYX JIET, TyMalo, MOpa 3TO CHeNaTh, a TAKKE OOBSICHUTH, TOYeMYy KHHTa MmyOu-
KkyeTcs B IHTepHeT-u31aH1H, He BXOJSIIEM B IlepeueHb HAyYHBIX.

Pazymeercs;, MHeHue npogecCHOHANTBHOIO HayYHOTro COOOIECTBA KacaTeIbHO HAMMCAHHOTO
B KHUIe HE MOXET MEHsl He MHTepPecoBaTh, U 51 CTApasicsl ero y3Harth. Tak, cliefysi JaHHOMY MHE
COBETY, s OTITPaBWJI TpH 3K3eMIuisipa KHuru B Komuiccuio PAH o 6opboe ¢ jokeHaykoii U (haiber-
(bukatveit Hay4HBIX HCCIIEIOBAHUI, KaK B KOMIUIEKCHBIN OpraH KCIepTU3bl HayuHbIX runote3. Cae-
JIaHO 3TO OBUIO BMOJIHE O(UIIMATBHO, Yepe3 skcneauiuio npesuanyma PAH, ¢ conpoBoauTenbHbIM
rmicbMoM (Bx. Ne C—597 o1 26.03.15). He nmony4nB HUKakoro OTBETa ¥ pa3MBbILLLIASA HaJl IPUYMHAMUA
3TOro, 51 O3HaKoMuUJIcs ¢ KHUron akagemuka . I1. Kpyrisikoa, OsiBiIero npenceaarenem Kommuc-
cuu 1o 6opwde ¢ JIKeHayKoW, HaYMHas ¢ MOMeHTa e€ oOpazoBaHus B 1998 rony u 10 camoil cBoeit
cmeptH B 2012 («Yuensle» ¢ 6ombi10it foporu-3 / 3. I1. Kpyriskos; Komuc. o 6opsoe ¢ keHaykon
u (panpcudukanmen Hayd. uccien. PAH. — M.: Hayka, 2009. — 357 c. — ISBN 978—5—02—037043
—2 (B niep.)). Bor nBe uurartel U3 Hee:

«Hayxka cerogns crana HAaMHOTO ClOXHee, 4yeM, cKkaxem, B KoHlle XIX Beka. CerogHsi B Heit
HET yKe HUM OJHOTO JitoOuTess. Hayka cTajia moTHOCTBIO TPO(eCcCUOHATBHON .

«Tonpbko HalO UMETh B BUIY: aBTOP, BBICTYNAKOIIUI, CKaxKeM, C ,,HOBOIl (pU3HKOII*,
pymamei BCio npeabIAyIy0 HayKy, HIKOI/Aa He OyaeT onmyoJukoBaH. CeroqHs He BOCEMHa-
ALATHIN BeK. 3aHie HAyKd B OCHOBHOM MOCTPOEHO, M HUKAKKEe PEBOIOINHY, pa3pyIlIaloiire 3TO 31a-
HUE JI0 OCHOBaHMsI, HEBO3MOKHBI. CChUIKM Ha TEOPUI0 OTHOCHTEILHOCTA M KBAHTOBYIO MEXAHUKY,
YacTO Ha3bIBa€Mble PEBOIOLIMSAMU B (PU3UKE, HEKOPPEKTHBI. DTH TEOPUU HE OTMEHWIIN TIpeAblayIiee
3HaHue. OHU JIMIIb PACIPOCTPAHUIIU €r0 Ha 00J1aCTh OYEHb OOJBIINX CKOPOCTEN 1 OYeHb MAJIBIX Pa3-
MEpPOB, KOTOPHIMU HayKa paHee He 3aHUMaJIach. ITOTO He XOTAT MOHSATH JikeyuyeHble. OHU MyOIUKYIOT
cBom abcypansbie ,,oTkpeiTuss B CMU. [Jist HayKn 00Hapo10BaHNe HOBBIX Pe3YJbTAaTOB Yepe3
CMMU o ony0JIMKOBaHHS B HAYYHBIX W3/IQHUSIX COBEPIIEHHO HeNMpueMJaeMo. DTO JIypHOU
CTWJIb». $1 BBIIENIIT 3[IeCh T€ YaCTU TeKCTa, KOTOpbIe SIBHO MPOTUBOPEYAT IPYT IPYTY.

ITH IBE [IUTATHI IOCTATOYHO XOPOIIO OOBSICHSIOT, IIOYEMY TSI YeJIOBEKA, TIO3UIIMOHUPYIOIIETO
ce0s1 B HayKe, KaK JIOOUTENIs, BPS/L JIM CETOIHS €CTh PE30H BBICKA3bIBATh CBOM MBICIIM MHAYE, YeM
Aenasi X oOUIeJOCTYIHBIMU C MOMOIIbI0 MHTepHeTa.

Uurasi KHUTHM U CTaThM akageMuka KpyrisikoBa, MOXKHO Tak:Ke MPUITU K BBIBOAY, UTO, TIOKa-
3bIBasi B HUX OUYEBHUIHBII POCT MUCTUKHU U CyeBEpPUN B COBPEMEHHOM 4YeJIOBEYECKOM OOIIECTBE,
MOTEPI0 MM CIIOCOOHOCTH OT/IMYATh HAYKy OT INApJaTaHCTBa U HEOOXOTUMOCTh C 9TUM OOpPOThCS,
Snayapn [1aBnoBuy 60poscs JTuIllb CO CASACTBUSMU, a He ¢ MpuYMHOW. HeT, mpu3HaHue Teopumn
OTHOCHTEJHLHOCTHU H CO3/]aHHe KBAaHTOBOW MeXaHHKH, 0€3yCJOBHO, ObLIM CAMbIMI HACTO-
SIAMHA PEeBOIONUSAMHA, KapIVMHAILHO U3MEHHUBIIMMU MECTO U POJib HAYKU B OOIIECTBE U CaMO
ero MUpoBo33peHue. B pesynbprare ux modeapl, OT Mpeabayen (GU3MKU OCTANICS U MOTYUUI Aajb-
Heillliee pa3BUTUE TOJBKO €€ MaTeMaTUYeCKUi amnmapar, YCHeUIHO MPUMEHSIOIIUICS A0 CUX Iop
B MHXXEHEPHOU MPaKTUKe U B MPUKJIAJHBIX HayKax. XapakTepHoe ke il (byHIaMEHTaIbHOTO ecTe-
CTBO3HAHUSI CEMHA/IATOrO, BOCEMHAIIATOrO U AEBSTHA/ALIATOTO BEKOB HE TOJBKO KOJIUYECTBEH-
HOe (MaTeMaTH4ecKOe), HO M KauyeCTBEHHOE (CMBICTIOBOE) 00®sicHeHUe (PU3NYECKUX SIBJEHHH
ObLIO 3aMEHEHO WX ORUCAHUEM C TIOMOIIBIO CBEPXCIOXKHBIX (hopMyll, (haKTUIECKU HEe UMel0-
IIUX €IMHOM, a HEepeJKO M BOOOIIe KAKOW-TMOO CMBICJIOBOM (HAIJISZIHO TMPEACTAaBUMOM) WHTEp-
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npetaiy. Takum 06pa3oM, HayuyHbIe PEBOMIOIMHI Havyasla JBAAIATOrO BeKa MPHUBEIU K TOMY, UYTO
OTCYTCTBHE 3/IPaBOr0 CMbICJIA H CBePXbeCTeCTBEHHASI CJI0’KHOCTD CTAJIM OCTENIeHHO BOC-
NPUHUMATBCS, KAaK IPU3HAKN COOTBETCTBHS COBPEMEHHBIM KPUTEPHSIM HAYYHOCTH U IIPO-
¢deccnonanmmzma. «Hayka cerogHs crajia HAMHOTO CJIOKHEe, 4eM... B KoHile XIX Beka», cTaB Tem
CaMBIM MPAKTUYECKU HEIOCTYITHOM UIsl IOHUMAaHUS €€ TIONABJISIONIMM OOJBIIMHCTBOM YesioBeve-
crtBa. Bcé€ 310, B CBOIO 0Yepenpb, co30aI0 ONAaronpuATHYIO Cpeay Ui pa3BUTHs MUCTUKU U IIapia-
TaHCTBA.

Teneppb A npoLUTUPYIO €€ OAHY KHUTY — 3Ty (e€ nepBoe usgaHue): « CTpyKTypHO-KBaH-
TOBOE MHPOBO33peHNe N0 OTHOIIEHHIO K PAIUKAJbHBIM H3MEeHEeHNsIM B (pu3nke HavaJja
JABALATOr0 BeKa — 3TO CKOpee KOHTPPEBOJIOIUSA, a He peBoJONus. B ocHOBe CTpyk-
TYPHO-KBAHTOBOM TEOPUU JiekaT (pUIocockue B3MIsAAbl U PU3NIYECKUE NPEICTAaBIECHN 1, U3BECTHbIC
YeJIOBEYECTBY YK€ K KOHIY JIEBSATHA/LIATOrO BEKa, a MHOTUE JaKe 3HAYMTEIbHO paHbllle, HaulHas
C aHTUYHOCTW». «V, KOHEUHO ke, HeJIb351 CYMTaTh, UTO CTPYKTYPHO-KBAaHTOBOE MUPOBO33PEHHE Pa3-
pYyILIAeT TO 3/1aHUE TEOPETUYECKOM (PU3MKH, KOTOPOE MbI ¢ TakuM TpyroM nocrpousan. CKM npo-
CTO HAUYMHAET (MMEHHO TOJIbKO HaYMHAET) YIpOINaTh U 00Jeryarh ero KOHCTPYKIMIO. .. A BOT eciu
HE Ha4yaTh 3TOrO JIe/aTh, TO NEPErPyKEHHOE 3/1aHNE HAYKU JEWCTBUTEIBHO MOXET pyXHYTh». COOT-
BETCTBEHHO, B «ECcTeCTBEHHOI1 MEXaHUKe NPUPObl» HET HU MUCTUKH, HU IPOPOYECTB, HU CJIOKHOW
MaTeMaTUKH, HA OOCIaHui KaKMX-TMOO0 CBEPXbECTECTBEHHBIX Uysiec. Bcé, yTo Hanucano B 3Toi
KHHre, UMeeT LeJbl0 apryMeHTHPOBAHHO NOKAa3aTh, YTO NPHPOJA B CBOEM ¢hyHIaMeH-
TAJbHOM YCTPOIICTBE MPOCTa, COOTBETCTBYET CAMbIM €CTeCTBEHHBbIM HAIJISI[JHO-MeXaHM-
CTHYEeCKHM NpeJCTaBJIeHNsIM O Hell, H I0O3TOMY NIOHNMaHNe Ka4eCTBEeHHbIX OCHOB MHPO-
3/1aHUST MOKeT OBITh JOCTYIIHO MPAKTHYECKH KAXKA0MYy YeJ0BeKY yKe C JeTCTBa.

BTopoe n3anve KHUTY MOYTH HE OTIUYAETCs OT MepBOro. XoTs, KOHEYHO, ObLIO Obl HEPA3yM-
HBIM HE MCIPABUTh B HEM 3aMEUEHHbBIE ONEYaTKW U ITpaMMaTUYeCcKue OIMOKU, HEe y4eCTh HOBYIO
MH(POPMAIIHIO, a TAKKe He MOCTAPAThCS CENaTh KHUTY OoJiee MOHSATHOM, PUBEs JONOTHUTETbHBIC
apryMeHTHl ¥ YIYYIIHMB CTHJIMCTUKY HEKOTOpBIX (ppa3. Kpome Toro, mnoHnMasi, 4to JOBOJILHO OOJb-
11101 00BEM KHUTH 3aTPyJHSET BOCHPUSTHE €€ COAepkKaHMs, 51 HAIUCA €€ COKPAIIEHHBIA BapUaHT,
TO ecTb aBTopedepar. [osiBnenue ero B IHTepHeTe riaHUpyeTCst 00eCIeYnTh Cpasy ke Mocie ormyo-
JIMKOBaHMS BTOPOTro u3JaHus «ECTeCTBEHHON MEXaHUKU».

Uro ke KacaeTcsi CepbE3HbIX OMIMOOK, AOMYIIEHHBIX MHOW B TIEPBOM HM3/IaHUH, TO, HECMOTPS
Ha MOU MPOCHOBI, TIOKA el€ HUKTO He OKa3aJl MHE pe3y/IbTaTUBHOM IMOMOIIHM B UX OOHApYXEHUH,
a cam s Hamén ToJIbKO ONHY. B Tperbeil raBe Tam ecTh TekeT: «Takum oOpasom, Morana Keriep
emwE€ B 1601 romy sMnMpUYecKy OTKPbUI M MaTeMaTU4YecKH c(opMyIupoBasl 3aKOH COXpPaHEHUS
BpaIaTeIbHOTO IBMKEHHS M0 MHEPIWH, a, MO CYIIECTBY, OpPOUTAJIBHOTO JBMKEHUS 10 WHEPLUH
(mocnenHee Ha3BaHUe Oosiee KOPPEKTHO). [IpryéM, UMEHHO peasibHOW MaTepyH, ABMKYIIEHCs OpOu-
TaJIbHO OTHOCUTEJIBHO JAPYTOM PEaJIbHOW MaTePUU, MAK KAK OMHOCUNENbHO HeMAMEPUANbHBIX MOUEK
omcuéma, makux Kax, Hanpumep, YeHmp MAacc CUCeMbl NAAHEMA-CnYmHuK, 6mopoii 3axox Kenaepa
He 8bINOAHsemcsl». BblIeIeHHbIN 31ech KYpCUBOM TEKCT omubdouyeH. Bropoi 3akon Kerepa onHo-
BPEMEHHO CIPaBeIUB KaK OTHOCHTEJIHHO LIEHTPOB JIDOOT0 U3 0OBEKTOB CUCTEMBI TIAHETA-CITy THUK,
TaK ¥ OTHOCHUTEJILHO OOIIEro IMeHTpa MacC 3TON CHUCTEMBbI, KOTOPBIM TOXE MOKHO CUMTATh TOUKOM,
JKECTKO CBS3aHHOW C KOHKPETHOUN MaTeprel yCIOBUSMH TeOMETPUIECKOro rnoaooust. Bripouewm, Xots
oImOKa 3Ta M cepbhE3Has, OHA HUKAK HE OTpa3wiach HAa OCTAIBHOM COIEPKaHUM KHUTH.

Cremyer Takke CKa3aTh, YTO OCHOBHBIM CIIOCOOOM MPOBEPKHU U3JIOKEHHOH B KHUTE TEOPUH,
s1, KOHEYHO ke, CUMTAIO MTPOBEJCHNE KPUTUIECKUX IKCTIEPUMEHTOB. DTO MOTYT OBITh U T€ IKCTIEPH-
MEHTBI, O KOTOPbIX TOBOPUTCS B KHUTE, U JIIOObIE IpyTHe.
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IIpeaucaoBue aBropa

Daxmul A6ASOMCS MO APXUMEOOBOLL MOUKOL ONOPbl, NPU NOMOUAU
KOMOPOIi COBU2AIOMCSL ¢ MECMA 0axce camble CONUOHbIE MeOPUlL.
M. Ilhank

B Tedenue nocnegHUX CTOJETHI YEJJOBEUECTBO HAKOMMJIO HAMHOIO OOJIbILIE SMIMPUUYECKUX
3HaHWI O MPUPOJE, YeM 3a BCIO CBOIO Mpeaplayiyo ucropuio. Ha 6a3e 3Tux 3HaHMI MBI C TTIOMO-
HIBI0 BCE Ooliee 1 OoJiee YCIOKHSIOMIEHCS] MAaTeMAaTUKHM CO3/aBajld M CO3/1aéM OfIHY HOBYIO TEOPETH-
YECKYI0 HAJCTPOWKY HaJ| JPYrow, ¢ YCIEXOM IPUMEHsS UX B CBOEW MPAKTUYECKOW e TEbHOCTH.
Kazanocsk 0bl, BC€ xoporo. Tosbko BOT CTpaHHO, YTO MIPU 3TOM HaM BCE TPyAHEE CTAHOBUTCS ITOHU-
MaTh OKPY’KAIOLIYI0 HAC JeHCTBUTEILHOCTb.

Hanpumep, omupasich Ha Haiy HaOmogeHUs1 U (PU3MYECKUE TEOPUH, Mbl CIUTAEM, UTO CaMO
MPOCTPAHCTBO BceesleHHOM (BMecTe cO BCeld HaXOASAIIEWCs B HEM MaTepueil) MPOU30ILUIO U3 HEKOU
CHUHTYJISIPHOM TOUKU M ceivac MpOJOIKAeT PaCIUMPATHCS, TPUYEM yckopeHHo. Ha ocHoBaHMu 3TOrO
MHEHHUS C/IeJIaHO MPeIIoIoKeHue (Tepexosiiee MOCTENEHHO B YBEPEHHOCTb) O MPUCYTCTBUU B KOC-
MOCE pacTaJIKUBAIOIIE TEMHOW SHEPIUHU, KOTOpas, MO CYTH, €CTh «HEU3BECTHO UTO». Takum oOpa-
30M, B COBPEMEHHOM HayKe c/ieJlaHa OYEeBHIHAs TOIMBITKA HEOObICHUMBIM 00bSICHUTH HEO0'b-
sicCHIMOe. A Be/ib 10100Hasl MOMBITKA OAHAX/BI YK€ cTaBuwiIa 3eMilo Ha Tpéx kutoB. Ceituac Haj
STUM TPUBBIKJIM TIOCMEUBATHCS. MEXKIy TeM, TPH TOUYKH OMOPBI — 3TO HanOosiee JJOTHYHOE OTpake-
HUE TPEJCTABIEHUA O TOM, YTO 3eMJIs HENOABMKHA U JOJDKHA HA YTO-TO YCTOMYMBO OIUPATHCA.
He nBe, He ueTwIpe, @ UIMEHHO TPH OIOPBI SABJISIOTCS 3[€Ch ONTUMAJIBHBIM pelleHreM. Tak 4To HeT
HUYEro CTPaHHOTO M CMEILITHOTO B TOM, YTO Y€JIOBEUYECKHUI pa3yM MPOAHAIM3UPOBAJ U TAKON BapUAHT
0OBSICHEHHSI MUPO3JaHHs], TIPEXkIe YeM MCKIIOYHTD 3Ty Bepcuio. Ho BepHEMCS K M3MEHEHHIO pa3Me-
poB Bcenennoii. [To Mepe HakoIuieHUsl 3HAHUI O IPUPOJE, Mbl IIPUIILIIM K BBIBOAY, UYTO BCE 3HAKO-
MO€ HaM BeIEeCTBO (B TOM YHMCJIE U Mbl CAMHM) COCTOUT, B OCHOBHOM, U3 TOT'O K€ CaMOro BaKyyMma,
U3 KOTOPOT'0 COCTOMT KOCMOC, @ MaTepHsl, KAK TAKOBasl, €CJIM M 3aHMMAEeT B 3TOM BaKyyMe KaKoW-JT00
00BEM, TO KpaiiHe He3HAUMTENIbHBIA. 11 eciti 3T0 Tak, TO MoYeMy Mbl PEIIVIIH, YTO, OyIy4r 4acThio
Bceenennoi, matepust COIHEUHON CUCTEMBI M MBI JTIOH, PACIIMPUBIIKMCH MTOYTH IO IYCTOTHI, BAPYT
BBINIAJIM U3 MpOoLecca SBOJIOIMY, 3aCThUIM, YTO pupoaa BeeneHHol Ha Hac Oosblie He AedcTBYeT?
Henb3s ke 3a0bIBaTh, 4TO Mbl )KHMBEM BO BeesileHHOM 1 caMu sIBJIsieMcsl €€ YacTblo, YTO Mbl BOCTIPUHU-
MaeM MUP CBOMMH OpraHaMH 4yBCTB M pa3yMOM, CO3/1aHHBIMU 3BOJTIOLMEN 3TOl BeeneHHoi, 4to 310,
KaK M3BECTHO, HE BCeraa OObEKTUBHOE BOCIIPUATHE — MHOTAA MBI BUIMM (IyBCTBYEM) U OCO3HAEM
WUTIO3UH, MUpaxu. CUnTAIIM KE MBI BEKaMU, 4TO 3€MJISI HEMTOABUKHO HaXOIUTCA B LIEHTpe Mupa,
a MHOTMe Jjaxe {yMaJli, 4To OoHa Iutockas. Takum o0pa3oMm, JJOTMYHO MPEATOIOKHUTh, YTO €CIH Pa3-
Mepbl Bcell Hailell BeeleHHO# M3MEHSI0TCSI, TO U Hallli COOCTBEHHBIE TeJla, M BCe OKPYKAIOIIMe HAaC
IIPeAMETHI, BKJIIOUasi MUKPOYACTHUILIbI, TaK UM MHAYE, POAOIKAIOT U3MEHATh CBOM pa3Mepsbl, COOT-
BETCTBEHHO, U PACCTOSTHAE MEKIY COOOH. DTO MPUBOAUT K MBICIH O MACIITAOHOW OTHOCHUTENIHHO-
CTH MTPAaKTUYECKH BCEX HAIIMX HaOmogeHui 3a mpuponoil. Ho torma mosie COBpeMEHHBIE STATOHbI
JJIMHBI ¥ BpEMEHM He SIBJISIOTCS aOCOMIOTHO MOCTOSIHHBIMU BeJMuuHamu. OTciofa cieayer, 4To HU
0 Kakoi aOCOJIIOTHOHM CKOPOCTH CBETa B MPOCTPAHCTBE, OMPENeJEHHOIN C OMOIIBI0 ITUX 3TAJIOHOB
U Jiexanied B (pyHIaMeHTe Bcex (PU3MYECKUX 3aKOHOB MUPO3/IaHU s, HE MOXET UITHU U peyH.

Wrak, ckopocts cBeta. [Touemy Mbl BAPYT pelLMIU, YTO CKOPOCTh CBETa OJJHOBPEMEHHO MOCTO-
SIHHA, KaK OTHOCUTEJILHO IPOCTPAHCTBA, TaK U OTHOCUTENBHO JII0OOTO HaXOIALIErocsi B HEM MaTepu-
asipHOTO Tesia? [ToueMy, pU3HAB TEOPUIO OTHOCUTEIBHOCTH DIHIITEHA, Mbl HE 0OpPaTUIM BHUMAHKE
Ha e€ He3aBepIIEHHOCTb M He ITPOBEPHJIM 0 KOHIIA JIOTUYECKYIO LIETIOYKY, OCHOBAHHYIO Ha TOM, YTO
OTHOCHTEJIbHO TPOCTpaHcTBa (OyAb OHO XOTh AOCOIIOTHOM ITyCTOTOM, XOTb JTIIOOBIM MHBIM HE UMeEI0-
MM KOHKPETHbIX OPMEHTUPOB KOHTHHYYMOM) BOOOIIE HEBO3MOKHO KOJIMYECTBEHHO OINPENETUTh
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WM 3aJ1aTh HU OJWH (PU3MYECKHI MapamMeTp, a BCE OHU MOTYT 3aBHCETh MCKJIOYUTEIIBHO TOJIBKO
OT JWICKPETHBIX JIEMEHTOB MAaTePUU, UX B3aMMOJCUCTBUS, PACTIONIOKEHHS U ABVKEHUS IPYT OTHO-
cutenbHO apyra? [loyemy MBI He y4Id, YTO ITOM JIOTHYECKOI I[eN0YKe SIBHO MPOTHBOPEYHT
U Jie;Kaluil B OCHOBE Bcell COBpeMeHHOoM (pu3nKkM 3aKoH nHepumnu? [louemy Mbl pofioxkaem
OIMPAThCS B CO3JJAHUU MaTeMaTU4ecKoro amnmnapara pyHAaMeHTalbHON (PU3MKUA HAa UHEPLMAJIbHbIC
CHCTEeMBI OTCUETA, CIUTAS UX KOJTMYECTBO OECKOHEYHBIM, B TO BpeMsI KakK yKe SICHO IOHMMAaeM U ITpH-
3HaEM, UTO, €CJIM CBSI3BIBATh X C peaJIbHOM MaTepuel, TAKMX CUCTEM OTCUETA HE MOXET ObITh BbIJIE-
JIEHO HU OJTHOM?

A pa3Be HaIM HAOMIOJCHUS U IKCIIEPUMEHTHI BCET/Ia MOTYT OBITh MCTOJIKOBAHBI Oe3aJibTep-
HatuBHO? Jla, Mbl HaOmomaeM BO BceleHHON KOCMOJIOTMYecKOe KpacHoe CMeIleHHe — 3TO (aKT.
Ho, uicxons u3 cKa3aHHOTO BBIIIIE, MOTyYaeTCsl, YTO STOT (PaKT MOKET MOATBEPKAATh ABA Pa3Ind-
HBIX (PUBMUYECKUX Mpoliecca, OObEKTUBHO (BHE 3aBUCIMOCTH OT HAIITMX HAOTIONCHUI) MTPOTEKAIOIINX
BO Beenennoit. Ecim moctymmpoBath, 4To pa3Mephl HATUX TNl K OKPYXKAIOIUX HAC BOJU3U Mpeame-
TOB a0COJTIOTHO HEU3MEHHBI, & CKOPOCTh CBETA B BaKyyMe aOCOJIIOTHO MOCTOSTHHA KaK OTHOCHUTENIBHO
IIPOCTPAHCTBA, TaK U OTHOCUTEJILHO MaTepUH (TOUYKa 3pEHUS1 COBPEMEHHOM O(PUILIMATIBHON HAYKH ), TO
Bcenennas, pasymeercs, AeidcTBUTEIBbHO paciupsiercs. EcJin ke mpeanonaokKuThb, 4T0 pa3Mmepbl
Bceil 0e3 HCKJIWYeHNsI MaTepuu Hamel BceleHHON M3MEHSIIOTCSI, UTO B3aNMMO/IeliCTBHE
BCeX TeJl o0ecrmevynBaeT HAXOAAMIASICS MEXK/JIYy HUMH (MMEHHO MEXK/y HUMH, a He BOKPYT
HHMX) HelmpepbIBHAsI OJHOMEPHAs1 He MMeI0Iasi MacChl ypyrasi MaTepusi, a CKOpoCTh pac-
NPOCTPaHEHHE CBETA — 3TO CKOPOCTH JBH:KEHHUSI BOJH ITOI MaTepuu, TO MOKHO MPHUATH
K BBIBOJY, YTO KOCMOJIOTHYECKOEe KpacHOe cMelleHHe OyaeT HA0MI0AaThCs JUIIb B TOM
cjiydyae, eCii Ha CaMOM Jiejie BCA MaTepusi Hamell BceleHHON ckuMaeTcs1 (BHE 3aBHUCH-
MOCTU OT yckopeHus). ToJibKkO Torga JJIMHA BOJIHBI, HAYIIEN ¢ XapaKTepPHOH 1Jsi BOJHO-
BBIX MIPOIECCOB CKOPOCTHIO OT HCTOYHNKA K MPUEMHHUKY, 10 Mepe €€ JBUKeHNsI, PeajJbHO
YMEeHbIIASICh, OyAeT YBEJUYNBATHCSI OTHOCUTEJHLHO CHHXPOHHO M3MEHSIIOIIUXCSI pa3Me-
poB nocuaeauux. [Ipu pacmmpenny Mbl Obl HAOTIONAIN IPOTUBOIIOIOKHYIO KAPTUHY — cruHee (pro-
JIETOBOE) CMeIlleHre. ITO ToXe (PaKT, TaK KaK 3TO MOXKHO OOBSICHUTh U MaTeMaTHUECKH JI0Ka3aTh.
[Tpuuéwm, To, uto Hama BeceneHHast ckUMaeTcsi, MOKeT ObITh TIOITBEPXKICHO He TOJIbKO KOCMOJIOTYe-
CKMM KPacHBIM CMEIIeHUEM, HO eI U IPyTMMHU CIOCOOAMH, ONMPAIOIIMMUCS HA COBEPIIIEHHO WHbIE
(He cBsI3aHHBIE C KOCMOJIOTMYECKUM KPACHBIM CMEIEHUEM) XOPOIIO U3BECTHbIE HaM HAOMIONEHUS
(dpaxter). Habuar0/1eHUS BCOIBIIEK CBEPXHOBBIX, MPUBE/IIINE HAC K MHEHUIO 00 YCKOPEHHOM
pacmmmpenun BceneHHO, 3TOMY TOXe HMUYYTh HE MPOTHBOpEYAT, TaK KaK TOKe MOTYT OBITH
00bsICHEHBI JBOSIKO — 1100 BeesleHHAsi yCKOPEHHO pacIiupsieTcs, Ju00 OHA 3aMe/JIeHHO
cxumaetcsa. O4eBUIHO, YTO B TIOCTEIHEM Clly4yae, HUKaKasl «TEMHasi SHepPrusi» sl OObsICHEHUS
3aKOHOB ITPUPOJIBI HAM yKe He HY’KHa, TaK KaK TaKOe CKaThe CIOCOOHA 00ECTIEYUTh M XOPOIIIO N3BECT-
Hasl HaM TPaBUTALIMS B COYETAHMU C 3aKOHAMHM MEXaHWKU BpallaTeIbHOrO JBrKeHus. Hano b
OOBSICHUTD, TIOUEMy Hailla BcenleHHast 3aMeIeHHO C)KUMAaeTCsl PAKTUYECKA PaBHOMEPHO IO BCEMY
e€ 00bEMy.

Takum 0Opa3om, IBe pa3JIHYHbIe TOYKHU 3PEHNsI HA CYIIIHOCTh MUPO3/1aHHS O3BOJISIOT
JIMaMeTPaJbHO MPOTUBOIMOJ0KHO HCTOJKOBATh OJHH U Te ’Ke IKCIePUMeHTaJbHbIe JaH-
HbIe. DTO KacaeTcsi He TOIbKO M3MeHeHHs pa3MepoB BceneHHOH, HO 1 OOJBIIIOrO KOJIMYeCTBa JIpy-
rux (pU3MYECKUX SIBJICHUI, B MEPBYI0 OUYepe/lb IPaBUTALIMKU, TOM CaMOW IPaBUTALIMH, 3aBUCUMOCTb
KOTOPOM OT MPOM3BEJCHUsI MAacC HaM Be/lb J0 CHX TOp, MO CYIIECTBY, He MOHATHA. HhIOTOH ObLI
BBIHYX/ICH BBECTU 37IeCh SKBHUBAJICHTHOCTh TSKENION M MHEPTHOW MAacChl, a Jlajiee cKkas3arh: «[ wro-
Te3 He U3MBIILIA». COrlacuics C HUM B 3TOM U DUHINTENHH, KOTOPbIA, OOBETUHUB MaCcCy C SHEp-
rvel, BBET B HAYKY MPEJICTaBICHNS O TPUSIUHCTBE MACChl M «CHJIBbHBINA TIPUHIIAIT 9KBUBAJICHTHOCTU
WHEPTHOM M TSKENON Macchl». Boliee Toro, cBsi3aB 3aTeM I'paBUTAIMIO C YaCTUIIAMU-TPABUTOHAMM,
MBI, HECMOTPS Ha BCE CTapaHMs, TaK U HE CMOIJIM SKCIIEPUMEHTATBHO MOATBEPIUTh PEaTbHOCTh UX
cymectBoBanus. Ho ecJin mpeacraButh cede, uTo Hama Beenennasi coctont u3 o6pa3yrommx
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Bce eé TeJsila OJJUHAKOBBIX MATePHAJbHBIX TOUYEK € NOCTOSIHHON HHEPTHOI Maccoil, KaxKaast
U3 KOTOPBIX CBSI3aHA € KaXK1011 APYroil HelpepbIBHLIMH OTPe3KaMH OJJHOMEPHOI1 ynpyroi
MaTepHH, TO MPOU3Be/eHNe Mace ABYX TeJl, MoeJéHHOe HAa KBaAPaT MacChl OJHOI MaTepH-
aJbHOM TOYKH — 3TO COBEPIIEHHO TOYHOE MaTeMaTHYeCKoe OTPaKeHne KOJINYecTBa ITHX
cBsI3el MeXK1y JI0OBIMH IByMsI MaTepuaJbHbIMU TeJiamu. [IpoBepste. Puc. 2 B TpeTbeil rnaBe
OCHOBHOW YacCTH 9TOM KHUTH MOMOXeT Bam cakonomuts Bpemsi. [lomydaercs, 4to «Tskénas Macca»
1J1s1 OOBSICHEHH Sl IPUPOJIBI He HYXKHA TaK ke, KaK U «TEMHas SHeprusi». [1o ”THOMY MOKHO B3IJISIHYTh
Y Ha IBUKEHHUE MaTepUaIbHbIX TeJ 110 MHEPLIMHU, paCCMaTpUBasl €ro Tak e, Kak ¥ B3aMMOJEHCTBHE
9TUX TeJ, CTPOTO APYT OTHOCHTENIBHO JIPyra, a He OTHOCHTENIbHO a0CTPAaKTHBIX CHCTEM OTCYETa, TO
€CTb, 10 CYILECTBY, OTHOCUTEJIBHO ITyCTOTO MPOCTPAHCTBA, IJI€ TU TeJla PacIioioKeHbl. A Be/b yxke
oonee cra JieT ToMy Hazal DpHCT Max mpeanaran 3aaymaTbesi Haa 3TuM. Pa3BuTHe Takux ajb-
TePHATUBHbBIX TOUEK 3PeHHsI 10 YPOBHSI OCHOB HOBOT0O MHPOBO33pPeHHs], OTKPbIBAIOIIET0
BIIOJIHE JOCTYIHYIO ISl pazyMa Ji00ro J0CTaTOYHO 00pPa30BaHHOIO YeJ0BeKa IeJbHYI0
KapTHHY HA yJAUBJIeHHE NIPOCTOr0 U eCTeCTBEHHOro Mupa, CKpbITYyI0 OT HAC MHOKeCTBOM
WLTIO3Hi, BO3HHKAIOMINX MPH HAMX HAGII0IeHUAX 32 MPUPOJHBIMH ABJEHUSIMU, U MPH-
BeJIO MeHsI K HalMCAHUIO YTOH KHUTH.

O ToM, Kak JIerKo, ONMpasiCh Ha MPUHLMINAIBHO Pa3/IMYHbIE 3HAHUS, OIIBIT U MPE/ICTABICHUS,
MO’HO COBEPILEHHO MO-Pa3HOMY BOCIIPUHSATDH PE3YJIbTAaThl OHOTO U TOTO € IKCIEPUMEHTA, TOBO-
puTtcs B pacckase «Yachl», KOTOpBIN ObUT HAMMCAH B X0ie pabOThl HaJl KHUTOH 1 JOTIOHSET e€ B Kaue-
CTBE XY/I0KECTBEHHOTO NpwiokeHus (cM. [Ipunoxkenue). BripoueM, u cama 31a KHUTra M3HAYaJIbHO
HE 3ayMbIBaJIach, Kak cyry0o HayuyHbIii TpakTar. [IosTOMYy B HEll €CTh ¥ TOBECTBOBAHKE OT MIEPBOTO
7M1, ¥ HEeKOTopasi (Kak, MOXET ObITh, KOMY-TO MOKAKETCsl M3JUIIHSS) SMOIMOHATIBHOCTD, U dJie-
MEHTBHI Xy/I0KECTBEHHOW JIUPUKU. S mocumTas, 4yto (pU3MKy BIIOJHE MOKHO COBMECTHUTD C JIMPUKOM.
Ot 3TOrO (pM3MKa BPsA JM CTAaHET MeHee OOBEKTUBHON. PU3MKa MPUHIUMITUAILHO HECOBMECTUMA,
MOKATYH, JIUIIb C MUCTHKON. DTUM ke OOBSCHSETCS MU CO3HATENIbHOE HAPYILIEHWEe MHOMW CJIOKHUB-
IIIAXCS CETOIHS TIPABUJI ¥ TPAJMLIUI B 00J1aCTH TpeOOBAHMIA K COIEPKAHUI0 U O(POPMIIEHHIO HAY YHBIX
nyonukanmid. Hanpumep, s MHOTOKPaTHO IIUTUPYIO B CBOEW KHHI'€ SHIMKJIONEINYECKIE M3/IaHHUs,
B TOM umcie u Bukunenuio. B koMMeHTapuu K CIIUCKY JIMTEPATYPHl YKa3aHbl KOHKPETHBIE PUYUHBI
3TOTO.

B T0 e Bpems, 51, pazymeercs, oTaaBai cede OTUET B TOM, HACKOJIBKO CepPbE3HA U OTBETCTBEHHA
TeMa KHUTH, HACKOJIBKO BaXXHBI 3[16Ch 0OOCHOBAHHOCTbh 1 OOBbEKTUBHOCTD, M KaK PUCKOBAHHO B TAKOM
TEMaTUKe OMUPAThCSl TONBKO HA JIOTUKY U BooOpaxeHue. Eciu s u pormyckait rocneHee, TO JHIIb
M0 HEOOXOAMMOCTH, ISl TOTO, YTOOBI TIOMYUYHTH IEIBHYIO SICHYIO KapTHHY, a He MECTPSAIIYIO MTyCTO-
TaMHU MAJIOMIOHATHYIO MO3aHMKy. AHAJIOTUYHBIE COOOPaKEHNSI OMPENEIIIIN U SIBHYIO SKJIEKTUYHOCTb
kHUrU. OcTaBasich B paMKax TPaJULIMOHHOTO JIEJIEHUS] HAYKU Ha OTAENbHbIE, 3a4acTyI0, U30JIUPO-
BaHHbIE JVCLIMIUIMHBL, HE CBA3aB (PM3UKY C €CTECTBO3HAHMEM B 1IEJIOM, a MOCJIEJHEE C «UesloBeYe-
CKMM (paKTOpOM», C HAIlled UCTOPUEH, C TeM, YTO MbI CErO/HsI BKJIIOYaeM B 00JIacTh OOIIECTBEH-
HBIX HayK, He MPOAHAIU3UPOBAB (HACKOJIBKO 3TO ObUIO BO3MOKHO) MHEHHUSI CaMBIX Pa3HBIX JIIOZIEH,
sl IPOCTO HE CMOT ObI IOCTPOUTH HEOOXOAMMYIO JIJIs1 OOOCHOBAHMSI CBOMX MBICJIEH CHCTEMY apryMeH-
Tauuu. Bripouewm, jesnieHre W3JI0KEHHBIX B KHUT'€ MbIC/IE Ha OOOCHOBAaHHBIE U YMCTO TMIIOTETHYE-
CKHe — 3TO JIeJI0 He TOJIBKO e€ aBTopa (00s13aHHOTO, pazyMeeTcs, YETKO 0003HAYUTH 3/1€Ch CBOIO MO3H-
1I110), HO 1 unTaTens. Takoe aeneHue Besib Beerga OblBaeT MHIMBUIYaIbHBIM. [ToaTOMY, eciu To, 4To
aBTOPY KaXXeTCsI IOJTHOCThIO 0OOCHOBAHHBIM M OYEBUIHBIM, YMTATENIb MOKET BOCIIPUHSATD JIUIIb KaK
TUTIOTE3Y WM JJake KaK TOJHOCTBIO HEeMpaBUIbHOE MHEHHE — 3TO BIIOJIHE HOpMasibHO. MHe ObLIO
COBEPILIEHHO SICHO, UTO MUCaTh TaKyl0 KHUTY, KaK 3Ta, PACCUMTHIBASA HA JIPYTyI0 PEaKLHUIO YUTaTeNs
(0coOeHHO Ha MepBYI0) — MPOCTO HAMBHO. Bepb 1o Mepe Toro, Kak (popMrUpoBasIoCh HOBOE MUPOBO3-
3peHue, pocjao NOHUMAHUE, YTO (PU3UUYECKME OCHOBbI MUPO3JaHNsl, KOTOPbIE OHO PACKPBIBAET — 3TO
yXe He JIOTIOJTHEHHUE WM TOTPaBKa K OOIIENPUHATHIM CErofiHsl HayYHBIM MPEJCTABICHHUSIM O TpH-
pore okpyxkaroiero Hac Mupa, a IpakTH4ecKy MojiHoe ux usmenenue. [peacrapnsars Mup Takum,
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KaKMM €ro OINHMCHIBAET COBpeMeHHasi o(pHlIMaibHasl HAyKa, MOCTENIEHHO CTAHOBUJIOCH BCE TpYyAHEe,
TMIOKa, HAKOHEIl, 3TO He CTaJI0 COBCEM HeMBICIMMBIM. Helb3s1 ke MponomkaTh CUMTaTh OObsICHEHUEM
SIBJICHUI TTPUPOJIBI OIHU HEIOCTYITHBIE TOHUMAHUIO TIOJABJISIIONIErO OOJIBIITMHCTBA JIIOZIEH U ITPAKTH-
YECKHU He CBSI3aHHBIE HA C KAKMMU CMBICTIOBBIMU (HAIJISITHO MTPEICTAaBUMBIMU ) 00pa3aMu CBEpXCIIOK-
HbIe MaTeMaTUYEeCKUE BBIKJIAJIKH, ECIIH TO K€ CaMOe MOKHO OOBSICHUTH TOPa3io JIOTHYHEE U MPOIIIE.
Haripumep, pe3ysbrarel HAOMIOAEHUIA U SKCIEPUMEHTOB, CTaBIIME MPEANOChIIKAMU M JOKA3aTellb-
CTBAMH TEOPUM OTHOCHTEJbHOCTY ¥ KBAHTOBOW MEXaHUKH, B pAMKaX HOBOT'O MHUPOBO33PEHHUSI OJJVH
3a IpyruM OOBSCHSITHCH O6€3 TPHEAMHCTBA MACChl, 0€3 OTHOCUTEILHOCTH OHOBPEMEHHOCTH, O3 BJTHU-
SIHUSI Ha peajlbHOCTh KOHTHHYYMa MPOCTPAHCTBA-BpeMeHH, 0e3 KBAHTOBOTO IMPUHIIMIIA HEolpe/ie-
JIEHHOCTH, €3 KOPITyCKYJISIPHO-BOJTHOBOTO JIyain3Ma, 0e3 JOTOTHUTEIbHBIX U3MEPEHUI U, COOTBET-
CTBEHHO, 6€3 HEMMOBEPHO CJIOKHOTO MaTeMaTUYeCKOro anrapara coBpeMeHHon ¢pusuku. [Ipu sTom
MHOTHE SIBJICHUS TIPUPOJIBI CTAJIH JIETKO AOCTYITHBI 1151 CMBICTIOBOTO OOBSICHEHHSI C TIOMOIIBIO OObIY-
HBIX YeJIOBEUECKHUX MPECTaBICHU O BpEMEHH, ITyCTOTe, OECKOHEYHOCTH U TaK JIajiee, a TAKKe CaMOi
MPOCTOH JIOTMIKM, OCHOBAHHOM Ha HAIlleM TOBCEAHEBHOM OIbITe. bojee Toro, ¢ moMoipio o0benu-
HEHUsI TaKOH JIOTHKY C TPAAWUIMOHHBIM 1151 (PUBUKU MAaTeMaTHYECKUM TMOAXOJOM OBbLITH TTOTy4eHbI
yoenutenbHble 00bSCHEHNS TIPUYUH HATMYMSI TPOU3BEICHHS MacC (KaK yXke TOBOPHIIOCh, OOBIYHBIX
MHEPTHBIX, & He «TSIKEBIX») B (pOpMyJie 3aKOHA TATOTEHUS, MPOM3BENCHUS 3apsIoB B (hopMyJiax
3akoHa KysoHa, rpaBUTallMOHHON M 3JIEKTPOMArHUTHOW MPUPOBI BCeX O€3 UCKITIOUEHHsI CHIT B3au-
MOJICVCTBUS, a Takke (PU3MUECKON CYIITHOCTH IAPOBOM MOJIHUM U €lllé MHOTO uero jpyroro. Hako-
Hell, CTaJI0 BO3MOXXHBIM CIIJTAaHMPOBATh MPOBEICHNE HOBBIX IKCIIEPUMEHTOB (CPAaBHUTEIBHO HECTIOK-
HBIX, XOTS MQJIONOCTYITHBIX, KOHEYHO, JJIsI UCCIIEIOBATENSI-OUHOYKY ), PE3YJIbTaThl KOTOPBIX JOJIKHBI
HEOMPOBEPXKUMO JJOKA3aTh, YTO HAIIl MUP €CTeCTBEHEeH, Ype3BbIYailHO MPOCT U PallOHAJIEH,
U HHYeMY CBepPXbeCcTeCTBEHHOMY B HEM MecTa HeT.

W3 npezacTaieHnit 0 MpoCTOTe M pallMOHAIBHOCTH OK Py KaloIiero Hac Mupa JJOruyHO ClieyerT,
YTO M OIMCAHKE €ro He JIOJKHO ObITh CJIOKHBIM. COOTBETCTBEHHO, HE 3HAI0, HACKOJIBKO 3TO YIAJIOCh,
HO £ cTapa’ics U3JI0KUTh CBOM MBICJIM B MAKCUMAJILHO MPOCTOM U 10CTYNHOM (hopme. OCHOBHOM yTiop
ObLI caestaH Ha (pU3UKO-(UITOCOPCKOE, CMBICIOBOE CONICpKaHKe, Ha HATJISITHBIC U ITPOCTHIE TPUMEDHI,
Ha HauOoJiee N3BECTHBIE U IIPOoBEpeHHbIE (hakThl. TO ke camoe KacaeTcsi TepMUHOJIOTH M MaTeMaTH-
YeCKOro anmapara. B KHure npuBeieHo BCEro OKOJIO BOCBMU/IECSITY MaTeMaTnieckux popmyit. [Tpak-
THUYECKH BCE OHM — 3TO MPOCTEHIIIe aaredpanyeckrie ypaBHEH!s U HEPaBeHCTBA, U3 KOTOPBIX OKOJIO
TMIOJIOBUHBI JTMOO BXOIAT B IMIKOJIBHBIN KYPC, TO €CTh IIUPOKO MU3BECTHBI, TMOO UMEIOT BCIIOMOTaTe -
HOe Ha3HaueHue. JIUIIb OHO ypaBHEHHE OTHOCUTCS K KOMOMHATOPHKE, U B Psilie MECT, IPU HE0O-
XOIVMOCTH, UCTIONb3yIoTcs quddepenmmansl. K kaxmoit popmyse naHo nosicHenue. Moxer ObITb,
KOMY-TO 3TH TOSICHEHUsI MOKXYTCsS U3JHIITHE MOIPOOHBIMU, HO 51 MOCUUTAN, YTO B JAHHOM CIIy-
yae «repedop» Jydlie, 4eM «Hegooop». Takoi moaxon ObuT BHIOpaH HE TOJMBKO ISl TOTO, YTOOBI
OOJIErYUTh YMTATEITI0 BOCTIPUSITUE KHUTH, HO U C 1IEJIbI0 MOAYEPKHYTh €€ IJIABHYIO MBICITb, YBEpEH-
HOCTb B TOM, YTO caMble (PyH/JaMeHTAaJIbHble KOJUYeCTBeHHbIe 3aKOHOMEPHOCTH B IpUpPoO/ie
O04YeHb MPOCTHI, IOITOMY ISl HX 00BSICHEHHsI M1 MOHUMAHHUS HEOOXO0AUMO H I0CTATOYHO
NPUMEHATH JUIIb CaMblil MpocTeiuii 1 001eJ0CTYNHbI MaTeMaTHYeCKHIl annapar.

Pazymeercs, st He MOr 1 OOOUTHCH B 3TOM KHHTe 0€3 CepbE3HON KPUTHKH METOIOTIOTHH U JIPY-
T'UX TPaBWJI COBpEeMEHHOW Hayku. [la, KpUTHKOBATh OOIIENPU3HAHHOE — TPYI TSIKENTBIA, HENPUST-
HBIA ¥, KaK MOKa3bIBAaeT MCTOPUS, Jake OmacHbid. S1 Obl C pajoCcThio ero n30exas, eciau Obl 3TOro
He TpeOOoBaIOCh AJIsi OOBSICHEHUS TPUYMH TOTO, IOYEMY B UCTOPHU HAYKHU BCE CIIyUMIIOCHh TaK, KaK
CIy4nsIoch. Beap He 0ObSCHUB 9THX MPUYMH, TPYAHO Jake TMIIOTETHUECKH MPeCTaBUTh cede, uTo
MHOTO€ U3 TOro, 4YTO Mbl CYUTAEM CErojHsi OKOHYATEeJbHO 000CHOBAHHBLIM HAYKOMl, YTO
JIEKUT B €€ (hyHaMeHTe, Ha CaMOM [ieJie eCTh BCero JHIlb CJeJICTBUe 1eJ0i nenu HaKo-
NUBIINXCSI 32 BeKa 3a0.1yK/1eHHI1, B KOHIle KOHIIOB, IPUBEIIINX TeOPeTHYeCKYI0 (hU3UKY
K OTKa3y 0T MeXaHHCTHYeCKUX BO33PeHMil Ha MPUPOAY, TOTAa KaK M0JIy4aeTcsl, YTo, B Jei-
CTBUTEJbHOCTH, 8 0CHO8€ MUPO30AHUSL NEIHCAM COBEPUIEHHO eCIMECEEHHbIe 3AKOHbL MEXAHUKU

11



C. A. Crpyroseu. «EcrecTBeHHass MEXaHUKA TTPUPOJIbI»

u HU4ez0 Kpome Hux. Bripouem, aOcomoTHO 6e30MO0YHON HayKa ObITh He MokeT. [loxanyii, HeT
HHUYETO, YTO TaK OTAJISIIO Obl HAC OT PealbHOCTH, KaK YBEPEHHOCTb B a0COIOTHOM M BEYHOM COOT-
BETCTBUM €l HAIlIero COOCTBEHHOTO MHEeHHs1. TONBKO B MOCTOSTHHBIX COMHEHUSIX U CIIOPax, Yepeys
BBIJIAIONIMECS OTKPBITUS C BEJTMYAUIIIMMU 3201y KACHUSIMUA, COBEpILIasi OIMOKH, HaXO/sl, TPU3HABasI
Y VICTIPABJISISI UX, MBI CITIOCOOHBI IIIar 3a IaroM oObsSICHATHL ceOe OKpyKalommui Hac Mup, mpuoOska-
SICh K OOBEKTUBHOMY €r0 MOHMMAHMIO JIUIIb ACUMITTOTHYeCcKH. [{pyroro Ham He qaHo. Harma uctopus
MHOTOKPATHO HaM 3TO JoKasbiBaia. [ToHUMast 3T0, HEBO3MOKHO pacKpallvBaTh HAYYHOE HACIIEIue
YUYEHBIX MPOILJIOTO (B TOM YMCJIE ¥ AAJIEKOTO MPOLUIOr0) B TEMHBIE TOHA Y HE IIPU3HATH UX BBIIAIO-
IIMXCS 3aCTYT, YTO ONPEeTUIO OMUH U3 OCHOBHBIX JIEUTMOTHBOB KHUTH.

OtaaBast 1aHb YBaXEeHUsI YUEHBIM MTPOIILIOTO, sl ICKPEHHE JKeJalo ycriexa CBOMM COBPEMEHHU-
KaM | JIIoAsAM OyayIlero, KOTOpbiM, Kak sl HaJIeloCh, 9Ta KHUTa OKakeTcs none3Ha. Kpome toro, s
CTOJIb K€ MCKPEHHE, 3apaHee Onaroapio BCeX, KTO JIOMOIHUT 3Ty KHUTY CBOMMH MBICIISIMH, &, OOHa-
PYXUB B Hell HeM30eKHBIE B TIOOOM HOBOM JieJie OIIMOKU U HEIOUETHI, UCIIPABUT HX, JaKe eCITU 3TO
OyzeT 03Ha4YaTh MOJTHOE OMPOBEPKEHNE MOMX B3IVIA10B (000CHOBaHHOE (pakTamu, KOHEUHO). Bynyun
TBEPIO YBEPEHHBIM B COOTBETCTBUH M3JI0KEHHOW HMKE MUPOBO33PEHUYECKON KOHIIEIIIMU OObEKTHB-
HOU peaJIbHOCTH, B TOM, UTO Haill Mup, B TeX Mpefenax, Ijie Mbl yKe YCTIe HAKOITUTh SMITUPUIECKUe
3HAHUSA O HEM, PUHIMITMATIBHO YCTPOSH UMEHHO TaK U HE MOXET ObITh YCTPOEH MHAUe, 51 CTONb Ke
TBEPAO 3HAIO U TO, YTO JTIOOOM YEeJIOBEK MOXKET OIMIMOAThCS.

Henp3a He commacutbesi, 4TO «(akThl SIBISIIOTCS TOM apXUMEJOBOM TOYKOM OMNOpbI, MpU
MIOMOIIIY KOTOPOM C/IBUTAIOTCSI C MECTa JJa’ke camble COJTMIHBIE Teopur». Ho mo3BosibTe MHE IPOAOI-
AUTh 3Ty (ppasy [LnaHka, 3aBepIIuB €€ CJIOBaMU: «... U ppl4aroM ApxuMmesia 3ech CIYKUT YeloBe-
Yyeckuil pasym». EMy, pa3ymy Jrofeii, s NOCBSIIIAI0 U € OKJIOHOM OTAAI0 HA Cy/J 9Ty KHHTY.
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BBoanas yacrs. Heyxesm Mup
TaK CBEPXbECTECTBEHHO CJO0KEeH?

Haww  3nanuss menepv wupe u 2aybdxnce, uem 3HaHusi Gusura
0e8AMHAOUAMO20 CMOAEMUSL, HO MAKOBbL JCe U HAUU COMHEHUSL U MPYOHOCHIU.
A. Flinwmeiin

Hagaiite, Bce 32 DUHIITEMHOM, IOCMOTPUM Ha MUPO3JaHKE IJ1a3aMU KUTessl 3eMIIA KOHIIA
JEBATHAIIATOTO BeKa, Jlaxe He MPOoeCCHOHATIBHOTO YUYEHOro, a IPOCTO 00Opa30BaHHOTO YeJIOBeKa.
Mup noruueH u nonsiteH. Hayka miar 3a marom oOBSICHSIET €r0 YCTPOWCTBO, UCTIONB3YS [JIsl 9TOTO
TMIpeesIbHO SICHbIE MEXaHMYeCKre aHaioru. Bo Bcex sIBIIEHUSIX MPUPOAbI POSIBIISIETCS YIMBUTEIbHOE
eIMHO00pa3ye U B3aMMOCBSI3b, YTO TIOATBEPKIAOT YXe ChOPMYIMPOBAHHBIE 3aKOHBI COXPAHEHUS.
MHoroo6paszue popM MaTepuu CBEIEHO K OrpaHMYEHHOMY KOJMYECTBY COCTABIISIIOIIUX €€ aTOMOB,
CBOMCTBa KOTOPBIX, B CBOIO OUepe/lb, YIOPSA0UEHbl HETAaBHO OTKPHITON MEPHUOIUYECKON CUCTEMON
MenneneeBa. B3aiMOCBsI3b aTOMOB OITUCHIBAETCSI C TIOMOIIBIO BCETO JIMIIb ABYX MOJEH (rpaBUTAIM-
OHHOT'0 Y 9JIEKTPOMAarHUTHOTO), KOTOPbIE MTPEACTABIISIOTCS, KaK MPOSIBIIEHUE CBOMCTB 0COO0H (hOpMBI
Matepuu — 3¢pupa, 3aroIHSIONIero Beé npocTpaHcTBo BeenenHoit. Teopust acupa yBSI3bIBAaeT BOJTHO-
BYIO CYIITHOCTb CBETA U JPYTUX U3YYEHUN C KOPIYCKYJISIPHO-TIOJIEBOUM MOJIENBIO CTPOSHUSI MATEPHH.
[TpaBna, apup npeacTapisieTcs MOUTH Kak OJHOPOIHBINA ra3 (MHaye, Ka3ajaoch Obl, KAK OOBSICHUTD,
YTO BEIIECTBO B HEM JBMKETCS?), a y’Ke U3BECTHO, UTO B Ia3e BO3HUKAIOT JIUIIh TPOIOIbHBIE BOJHBI,
TOTJIa KaK CBET MPOSIBJISIET CBOMCTBA IMOMEPEYHbIX BOJIH, XapakTepHble uisi TBEpHbIX Tesa. Ho 3to
Ka’KeTCsl JIUIIIb BPEMEHHBIM 3aTPyJAHEHUEM.

Ha crpike aeBATHaIIATOrO M ABAJIIATOrO BEKOB TOMCOH OTKPBIBAET MEKTPOH, a K [lmaHky
MPUXOAUT MBICIIb O TUCKPETHOCTU (KBAHTOBOM CYIIIHOCTH) TaKOW (PU3NYECKON BEJIMUMHBI, KAK SHEP-
TUs U3JTyYEHHUSI.

Ipumeuanue. Ilpeononodicenue, umo ceéem pacnpocmpansienmcsi NOMoKamu
OUCKpemHbIX KOphyckyn, coeaan eué Hotomon. Ho mo umo, ouckpemmvle Keanmwl
UBNYUEHUST BO3HUKAIOM U NO2A0WAIONCS. BEULECTNBOM M2ZHOBEHHO — 5MO uodest
Inanka.

[TosiBnsieTcsT yBepeHHOCTb, UYTO €II€é HEMHOTO U IOCJE€ OKOHYATEJLHOM «PacIHI(pPOBKU»
cocTraBa aTOMOB Oy/leT HalJieH TOT, CKOpee BCero, eMMHCTBEHHbBI KUPIUYKK, U3 MHOXECTBA KOTO-
PBIX COCTOMT MaTepHsI-BEIIECTBO, a CBOMCTBA 3(prpa M pacpoCTpaHEHUE B HEM JIEKTPOMArHUTHOTO
W3JTyYeHHsl, B TOM YHCJIe B3aUMOCBSI3b KOPIYCKYJISIPHBIX M BOJHOBBIX CBOMCTB IOCJIEIHETO, TOXE
TOJTy4aT, HAKOHEI], TOYHOE MEXaHUCTUIEeCKOe OOBSCHeHUE. DT OTKPBITHS JOIKHBI ObLIM IPUBE-
CTHU K CJIE/IyIOIeMYy 3Tamy yIpOIIEHHs MPeICTaBIeHnud 0 (PyHIaMEHTAIbHbIX OCHOBAX MUPO3/IaHUSI.
Tenepp yxe No4YTH 10 Ipenena.

Ho nporiecc pa3zeutus puznueckoro MUpOBO33pEHHS BIPYT Pe3KO MEHSIET KypcC Ha MPsIMO Po-
TUBOIIOJIOKHBIN. Har nipejicTaBieHust 0 MUPO3/IaHUM HAYMHAIOT YCIOKHATHCS BCE Oosiee U Hosee.
Ora TEHJCHIUS COXPaHSAETCA J0 cuX Nop. Mbl, TIoXanyH, ceiuac JeCTBUTEILHO YYBCTBYeM ceOsl
MeHee YBepEHHBIMU B CBOEM MUPOBO33PEHHHU, UEM JIIO/IM IEBATHA/IIIATOrO BeKa, XOTsI 3HAeéM HAMHOTO
Oonbllie, YeM OHH. DWHINTEHH 3/1eCh COBEpINEHHO IMpaB. bosee Toro, B COBpeMEHHOM TeopeTude-
CKOH (pH3HKe, MO-MOEeMY, CIIOKUIIACh CUTYAIUs, KOTJla OHA yKe BOOOITe He MOXKET JIOTHYHO COBMe-
CTUTh Pe3yJIbTaThl HOBBIX HAOMIOAeHUI. 3HAHUS CTPEMHTENILHO HAKAIUTUBAIOTCS, HO 9TO HE TIPUBOIWT
K JIydqIlieMy TIOHUMaHHUIO MUPO3/IaHus, CKopee Ha000pOT. YTOOBI COXPaHUTh BO3MOKHOCTh XOTh UTO-
TO OOBSICHATh, HAyKa MPHHOCUT B KEPTBY BCE TpH (pyHAaMEHTaIbHbIe (PU3NIECKHE BEIMIMHBI, B3sI-
TBIE 32 OCHOBY CHCTEMBbI €TMHUI] MEXaHWKH U HE TOJIBKO MEXaHUKU: Maccy, JJIUHY, BpeMs. Ternepb
OHU OTHOCHUTEJIbHBI M A0COTIOTHBI OTHOBPEMEHHO, ITPUUYEM He B HAOIOICHUSIX, a PeaibHO (TIpuMep —
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napajaokc Onu3HenoB). MecTo 3Thx (PM3MUECKUX BEJIMUMH, OTPAXKAIOIINX HEMOCPECTBEHHBIE N3Me-
PEHMA, 3aHUMAIOT UCKYCCTBEHHBIE ITPOU3BOJHBIE OT HUX, TAKME KAK SHEPIUs, SHTPONUS, BOJTHOBAs
(yHKIMA U Tak Janee. IMEHHO ¢ MX MOMOIIBIO MaTeMaTHYeCKH (pOpMyIMpYyIOTCs HOBbIE (PyHIA-
MEHTaJIbHbIE 3aKOHBI (PU3UKM, UMEHHO OHM HAUMHAIOT BOCIIPUHUMATBCS, KaK HEUTO PEAJIbHO CYIle-
CTBYIOIIIEE, & HE BBEIEHHBIE HAMU a0CTPAKTHbIC HAYYHbIE TIOHATHSI, OOBSCHSIOIINE KOJTUIECTBEHHbIE
3aKOHOMEPHOCTH B HaOJMOAaeMbIX MPUPOJHBIX SABJIECHUAX. B pesynbrate mMacca craja eIuHON Jaxke
HE B JIBYX (4YTO YK€ IPOTUBOPEYUNJIO JIOTUKE), & B TPEX JIMLAX — MHEPTHASA, TAKENAA U AHAJIOT SHEPTUU.

Ipumeuanue. Bgedenue 6 pusuxy oyaauzma, a 3amem MpUeOUHCcmasd
MAcCcvl NPOMUBOPeUUm A02UUECKOMY 3AKOHY MOMHCOeCMEa, chHOPMYAUPOBAHHOMY
ewmé Apucmomenem. Cmvicn 3mo20 3aAKOHA 8 MOM, 4MO <«NOHSMUe 8 X00e
PACCYHcOeHUIt O0NAHCHO YNOMPeONSIMbCS 8 OOHOM U MOM dice 3HaueHuu» |5 | (cmamus
«Apucmomensvy). C smum mpyoHo He cO2AaACUNMbCSL.

[Mocne odpunmanbHOTO MPU3HAHUS HAYKOW TEOPUM OTHOCUTETBHOCTH HEN30EKHBIM CTAHOBUTCS
(bakTHUEeCcKMiT OTKA3 OT 3aKOHOB coxpaHeHus. Ho u 310 momoraet yuiib BpeMeHHo. Creyer ove-
penHasi KepTBa — OTKa3 OT (pUIOCO(pCKON JIOTUKU M MEXaHUCTUYECKOro (HArJISAHOIO) MPUHIUIA
0O0bsICHeHUsI BceX (pU3MuUecKuXx siBIeHui. BC€ 3T0 3amMeHsieTcsl OUYTH UCKITIOUMTENIbHO MaTeMaTh-
koil. CHOBa He momoraeT. MaremaTu4ecKuil anmapar, MPUMEHSIIONIUICS [JIsl YCTAaHOBJICHUS B3au-
MOCBSI3U TTapaMeTpoB (pU3UUYECKUX SIBJICHUH, YCIIOKHSIETCS] HeUMOBEepHO. Terneps yxke u peud ObITh
He MOXeT 00 UX 00pa3HOM BocnpusiTuu. Eciu Obl 9TO Kacasioch JIUIIb HAACTPOSUHBIX SIBICHUI, KOTO-
pble, 6e3yCIIOBHO, OYEHb CIIOKHBI M KOTOPBIX B HallleM Mupe BeTMKOe MHOrooOpasue, TO 3TO ObLIO Obl
noHsATHO. Ho HeT. CoXHOCTh, MaTeMaTU4eCcKOro amrmapara pacteT Kak pa3 B onucaHuu (hyHaaMeH-
TQJIBHBIX OCHOB MUPO3/IaHHUSI.

OpHUM 13 INIaBHBIX MTPETEHJEHTOB Ha PoJib 00001alo1Iel Teoprn (PyHIAMEHTATIBHOTO YCTPOU-
cTBa BcesneHHOM sIBIisIeTCsl CerofiHsi Teopus CTPYH U € Moaug UK. DTa OCHOBAHHAS HA CJIOKHBIX
MaTeMaTUYeCKUX YPABHEHMSIX TEOpUsI B PA3IMUYHBIX CBOMX BapUAHTaX UCMOJB3YeT ISl OMUCAHUS
MpOCTpaHCTBa-BpeMenu 1 Matepuu Beenennoit 10 uim 11 n3mepenuii, a ogHa u3 e€ moaudukanui
(6030HHas) gaxe 26 (qBaamaTh mecth!!!) [S] (crares «Teopus crpyn»). Ilo cymiectBy, coBpemeH-
Hasl TeopeTHyeckas (pu3MKa BooOIle He OrpaHMYMBaeT KOJMMYECTBO m3MepeHuil. Otciona ciaenyer
BBIBO/I, YTO HaIll MUp HAMHOTO CJIO)KHEE, YeM TOT U O3 TOro yKe CBEPXCIOXHbI Mup, rpeacrasiie-
HUSL O KOTOPOM c(hOPMUPOBAIUCH A0 MOSIBJIeHUs 3TOi Teopuu. OOpaTuTe BHUMAaHUE, YTO AOMOIHU-
TeJIbHBIE (K YeThIPEM HAOTI0aEMBIM ) U3MEPEHHU I IPOCTPAHCTBA-BPEMEHH B TEOPUU CTPYH HE Orpe/ie-
JIeHBI SKCTIEPUMEHTAIILHO, BOOOIIIE HE IaHBl HAM B OIIYIIEHUSIX, & JIUIIb BbIBEIEHB MATEMATUYECKH.

To ke camoe MPOUCXOAUT U B KOCMOJIOTHH, TPAAUIIMOHHON OCHOBE (POPMHUPOBAHMSI HAILIETO
MHUPOBO33peHusl. 37ech Haubojiee SpKUM MPUMEPOM SIBISIIOTCA TEMHAasi MaTepusi M TEMHas
s”eprusi. Ix cyiiectBoBaHue, OMSTh ke, HE J0KA3aHO IKCIIEPUMEHTATBHO, a JIUIIb MPEeICKa3aHO
Ha OCHOBE BBIUMCIICHUH, YCTPAHSIOMIUX MPOTUBOPEUUs] MEXAy HAOMIOAAeMBbIMU SIBICHUSIMU U UX
MaTeMaTUYeCKUM OMUCAHUEM B PaMKax O(pUIIMATbHO MPU3HAHHBIX HAYKOUM TEOPHd. YUUTHIBAS, UTO
9TU BBIYUCIIEHN S TOKA3bIBAIOT MOAABJIAIOIIEe KOTMUECTBEHHOE MTPEBOCXOACTBO TEMHOM (HeHaOmoaa-
€MOI) MaTepyuu U SHEPruM HaJll HAOMOIAeMbIMU OOBEKTAMU MTPUPOJIBI, OCTAETCS TOJIBKO MPU3HATD,
4yTO OOJIBIIAS YaCTh MUPO3JAHUSI HACTOJIBKO CJIOKHA, YTO BOOOIIE HE MOATAETCS TOKa HAOMIOAEHUIO
U OCMBICJIEHHIO.

Hy, a Mukpomup, re, Kak Mbl CUATaeM, YCIIeXU TEOPETUUYECKO (PU3MKU CEerofHsi Hanbosee
3HAUUTENIbHBI, U TJIe HauOoJiee BEPOSTHO CKPHIBAIOTCS OCHOBHBIE TaliHBl MUPO3/AaHusA? MoxkeT ObITb,
TaMm Jiesio oOctouT mpoiie U noHsitHee? Her. [l onuvcaHusi COTEH OTKPBITBIX MHKPOYACTHUIL (MX
KOJIMYECTBO Y:Ke MPEB30IILIO KOIMYECTBO JIEMEHTOB B crcTeMe MeHeneeBa, BKII0Uasi OTy4YeHHbIe
MCKYCCTBEHHO) U MX CBOMCTB He XBaTaeT TEPMUHOB, a IJIs UX 0003HaUeHHs1 CMMBOJIOB. [IprMeHsioTcs
TaKue TEPMUHBI, KaK «KPacoTa», «apoMars», «04apOBAHUE», «[IBETHOCTb», «CTPAHHOCTh». Kak MUHU-
MyM, 24 «dyHJaMeHTalbHbIE YaCTUIIb» (BMeCTe ¢ aHTh4yactuuamu) [S] (cratesa «PyHnameHTab-
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Hasl 9aCTUIIA») MBI CYMTAaeM KOHEYHBIMU (HEJISIMMBIMU) dJIeMeHTaMU MUpo3aanus. [Lmoc kammopo-
BOYHbIE OO30HBI 1 HEUTPUHO. [laxke COBEpIIEHHO (DAHTACTUYECKHUE MPEACTABICHNS O TIPEBPAIICHUN
BEILIECTBA (MAcChl) B «UUCTYIO» SHEPrHI0, M HA00OPOT, HE NMOKOJIeOAIN Halllell YBEPEHHOCTU B STOM.
Takum 00pa3zoM, poLiecc U3yYeHUs] MUKPOUYACTHIL SIBHO MAET JIMIb BIIUPb, YKPEIUIss Hally 1 6e3
TOTI'O YK€ YTBEPAUBILYIOCS BEPY B IPAKTUYECKU HEMOCTUKUMYIO CJIOKHOCTb OKPY’KalOILIEro HaC MUpa.
XO0po110, MyCTh Mbl SKCIIEPUMEHTATIBHO OOHAPY KM 0030H XHrrca (WM MOCUUTAIN, YTO OOHApY-
AKUJIM). DTO HAMHOTO YBEJIMUYWIIO Hallle IOHUMaHKWEe MPUPOAbl U YIIPOCTUIIO Hallle MUPOBO33peHue?
Bpsan . Beap B «CranaptHoi Mozieu (PU3MKU IEMEHTAPHBIX YaCTHUI», TPEACKA3bIBAIOILEH CyIlie-
CTBOBaHME 3TOM YaCTHIIbl, HE YUTEHa IpaBUTALIMs — SIBHAsl OCHOBA MUpo3JaHus. Kak mMoxer mare-
MaTh4yecKask MOJIeNlb, HE YUMTHIBAIOLIAS TPABUTALIMIO, TOYHO MPEICKA3aTh CYIIECTBOBAHUE YACTHIIbI,
OIpe/IeNISIIoNIel BeIMUMHY Macchl JI0O0ro Bemiectsa? Beap nake ecm Takas 4acTuIla M JacT HaM
MOHMMaHKE TOro, Kak (hOpMHUPYeTCsl MHEPTHAsi Macca BEIIeCTBA, TO STO HUYYTh HEe MPUOIU3UT HAC
K pasrajike TallH I'PaBUTOHA U SKBUBAJIICHTHOCTH TSKEJIOW Y MHEPTHOM Macchl. Takum 00pazom, n3-3a
MPAKTHUYECKH MTOJTHOTO OTKA3a TEOPETUIECKOM (DU3UKH OT MOIBITOK OOBSCHUTH YTO-JIMOO0 MHAYE, YeEM
C TOMOIIIBI0 MaTeMaTUIeCKUX (POpMyJI, HAyKa ¥ B 00JIaCTH SJIEMEHTapHbBIX YacTHIl BHIHYKICHA TTPH-
HOCHUTD B KEPTBY JIOTUKY U (PU3NYECKUIA CMBICII. MHOTOBEKOBOW Hay4YHBbIH AUCITYT MEK/1y CTOPOHHU-
KaMH KOPITyCKYJISIPHOM ¥ BOJTHOBOM IMPUPOIIBI CBETA U JPYTUX U3TyUYEeHHUI 3aKOHYIIICS BHUYBIO. Bbia
ouUIMaIbHO IPUHSATA MaTeEMaTUYecKasi KOHLIETIHS KOPITYCKYJ/IsIPHO-BOJTHOBOTO Jlya/li3Ma: CHavasa
11 U3JTyYEHU S, 3aTeM JJIs1 BCEX JIEMEHTApHbIX YacTHL], a BIIOC/IEACTBUU U /151 BELLIECTBA U SHEPIUU
B 11es1oM. KopIycKysisipHO-BOJTHOBOH [TyaIl3M JIOTIOJIHUJ 3aJI0KEHHBI B OCHOBY KBaHTOBOHM Mexa-
HUKY TIPUHIAI HEONIPE/IEIEHHOCTH (BEpOSATHOCTH) BCEX HAOMIOAeMBbIX COOBITHI. [latum c10BO DiiH-
HITENHY: «...3aMEHMB I10JI€ B CMBICJIE IEPBOHAYAJILHON TEOPUY OJISI HA TIOJIE PACIIPe/IeIEHUs BEPOSIT-
HOCTH, MBI TTOJTyYM METOJI, KOTOPBIHA. .. IPUBOJMT K HanOoJIee MOJIE3HOM TEOPUY BECOMOW MaTepUH.
3a HeoOBIYAHBIN yCreX TOW TeOPHH MPUIILUIOCH IUIATUTh JBOMHOM HEHOW: OTKa3aThCs OT Tpedo-
BaHMSI MPUUMHHOCTU (€€ HUKaK Helb3sl MPOBEPUTh B aTOMHOHM OOJNACTH) U OCMABUMb NONLIMKU
ONUCAHUSA PeanbHbLX PUu3uuecKux 00°6eKmoe 8 npocmpancmee u gpemenu (8b10eaeHO U NOOUePK-
Hymo mHot, — C.C). BMeCTo 3TOro ucrnosb3yeTcsi KOCBEHHOE OMUMCaHKUE, C TOMOIIbI0 KOTOPOTO MOKHO
BBIYUCITUTH BEPOSTHOCTh PE3YJIBTATOB JIIOOOTO JOCTYITHOTO HaM U3MEpeHUsD» [ AbOepT DUHIITEHH.
CoOpanue HayuHbix TpyaoB. T. IV. M.: Hayka, 1967. — C 316 — 321]. JIo6aBiIo 1 3TO MOHUMA-
HUS B Haile MupoornymieHre? Ckopee Ha000pOT, HayKa 3[eCh yXkKe BIUIOTHYIO MPUOIHU3UIACH TIOUTH
K CPEJHEBEKOBOW MUCTHKE U BEPE B CBEPXbECTECTBEHHOE.

Ipumeuarue. Cnoso «mucmuka» npuoopeno cezo00Hst OOCMAamoYHO MHO20
3HAueHUll, 3a4acmylo CEA3AHHBLIX C NPOMUBONOCMABNEHUEM HAYKU U pPeauzul,
HO 6 OAHHOU KHUz2e OHO Ynompeonsemcsi moavko 6 o0oHom. Mucmuka -
5mo mo, umo, He umess COOCMEEHHO020 HA2ASIOHO NpPedCcmasumozo 00pasa,
80CNpUHUMAEMCSl, KAK Heumo peanvbHO cyuiecmeyrouiee u Gausiroujee
HA HA2ASI0HO NPeOCMABUMYIO MAMEPULO, d MAKICe, COOMBENCMBEHHO, MHEHUS.
U meopuu, <«UCXO0sujue U3 moz20, 4Mmo NOONUHHASL PeaNbHOCMb HeOOCMYNHA
pazymy» [2] (cmamovsi «Mucmuyuzm» ).

[Ipu Takoi CI0KHOCTH MpPeJCTaBIEHUIA O MPUPOJE U MX (PAKTHUECKOH MOHOIOJIUM B HayKe
Hens30eXHbI TPOTUBOPEUMs BO B3MVIAAAX Ha Halll Mup Jofied, He keJalolX CMUPUTBCS C TEM, UYTO
UX pa3yM yKe He B COCTOSIHUM BOCIPHUHUMATh COBPEMEHHbIE UM O(HLIMaIbHbIE HAYYHble OObsICHE-
HUA. JloKa3aTesIbcTBOM 3TOMY SIBJISIETCS] BOSHUKHOBEHHE MHOXKECTBA aJIbTEPHATUBHBIX O(PUIIMATBHOM
HayKe TeOpUi, KOTOPbIE YaIlle BCEro €l0 MPOCTO UTHOPUPYIOTCS WM, B JIy4llleM cllydae, IpUHUMa-
I0TCSl BO BHUMaHMe 0e3 KaKUX-T100 cephE3HbIX MOMBITOK yuecTh uX. [IpaBaa, 3a4actyio 3Tu ajubTep-
HATUBHBIE TEOPUM YPE3BBIYAIHO K30THUHBI, U CBS3aTh UX CO BCEH COBOKYMHOCTBIO HAIMX 3HAHUI
O MpUpOJIe MPAKTUYECKU HEBO3MOXKHO. Clo[ja ke clie/lyeT OTHECTH U «[apAaHOPMAJIbHBIE SIBJICHUS».
Bgens 9T0T TEpMUH, O(pUIMaIbHAS HAYKA, 110 CYTH, Aajia ceOe BO3MOKHOCTb TPOU3BOJIBHO BHIOUPATD,
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Kakue U3 OOBEKTUBHO HAOMIOAeMbIX B MPUPOLE SIBJICHUI OHA TOMKHA OOBSCHSATD, & KAKHE MOKET
HE YYHMThIBaTh. TakuM oOpa3oMm, TeopeTudeckasi (pM3MKa pacranach Ha O(UIMAIBHYIO, aJlbTepHA-
TUBHYIO (KOTOpasi B KaUeCTBE PaBHOIIPABHOW O(PUIIMAIIBHON HE pacCMaTpUBAETCs) U MapaHOPMAaJIb-
Hylo yactu. bosnee Toro, cama oduimanbHasi Teopetudeckas pusnka yxe (hakTUUECKr pa3esiach
Ha HECKOJIbKO HE CBSI3aHHBIX MeXIy coOoi (pparmeHTOB. B [7] mpuBeneHa nurara U3 BhICKA3bIBA-
Huil Makca ¢oH Jlays, yuenuka [lnaHka: «...B Tedenne MHorux Jjet Iliank crpemmics yHu-
YTOKUTH MPONACTh MEKY KJIaCCHYeCKON H KBAHTOBOM (pu3nKoil nim XoTs Obl nepedpo-
CUTH MOCT Me:kay HumMu. OH moTepmeJ Heyady, HO €ro yCHJIHs He ObLIM HAPACHLIMH, TAK
KaK J0Ka3aJ i HEBO3MOKHOCTh yclexa TaKUX NONbITOK». BOT Tak — HM OoJibilie, HY MEHBbIIIE.
O06a yka3aHHbBIX HaNpaB/eHUs B (pU3MKE MTPU STOM HE OIPOBEPTaIoT APYT APYyra, 00a CUNTAIOTCS TIPH-
MEHMMBIMH B Hayke. A MOCTa MEXAy HUMH HeT W, o MHeHuIo (oH Jlays, naxe ObITh HE MOXKET.
W st0 MHeHMe npodeccuoHanbHoro pusuka, HobeneBckoro gaypeara, KOTOPbI B HEM HE OJMHOK.
Takoro e MHeHUs npuiepKuBaiIcA, Hanpumep, 1 Hube bop.

A Benb Makc [InaHk ObLT OCHOBOTIOIOKHUKOM KBaHTOBOW TeopuH. U, cyst o ToMmy, 4TO MHE
JIOBEJIOCH PO Hero y3HaTh B [5] (ctaths «[LmaHk») u B [7], naxke cynp0a COOCTBEHHOU UJIeH, CleIaB-
IIell eMy UMs B HayKe, He MOTIJIa 3aCTaBUTh €ro MOKePTBOBATh €IMHCTBOM (DU3MKH, M BOOOIIE TEM,
410 B (prsI0COPCKOM M 0OIIIeUeTOBEYECKOM IIJTaHe OH CUMTaIl MpaBWIbHBIM. COBCEM He CITy4YaiiHo,
uMeHHo ciioBa [1aHka 51 BBIOpas B KauecTBe SnurpadoB K OOJBIIMHCTBY IJ1aB 3TOM KHUTH. YeCTHOCTb
3TOro YeJIoBeKa, ero OeccTpalHasi TOTOBHOCTh BO MMsI TOPKECTBA UCTHHBI MTOKEPTBOBATh MHOTHM,
B TOM YMCJI€ ¥ CBOMM Hay4YHBIM aBTOPUTETOM, TOYHOCTh, C KaKO OH (pOpMYJIMPOBaJI CBOU MBICIIH,
HE MOKET HE BbI3bIBATh YBAKEHUS M KEJIAHUS CJIEJOBaTh €ro rnpuMepy. DtuM kadectBam [lnaHka
HE pa3 OT/1aBaJ JIOJKHOE B CBOUX BBICKa3bIBaHUSIX U DuiHINTENH. [To-Moemy, [1naHk mokasan He 1o,
yT0 Hanucal poH Jlays, nesasi eMy KOMIUIMMEHT C OTTEHKOM BBICOKOMEPHSI YYeHUKa (Cy/s [10 BCEMY,
JEWCTBUTEILHO XOPOILEr0 YUEHUKA), YBEPEHHOIO B TOM, YTO OH IIPEB3OLIEN CBOETO YUUTENs, a Kak
pa3 oOpaTHoe:

— yT0 Mo0asi HoOBast TEOPHsI, TaK WM MHaUe, Oa3upyeTcsl Ha yKe HAKOTUICHHBIX HAYKOH U Yesio-
BEYECTBOM B LIEJIOM 3HAHUSX U MPEICTABICHUSIX;

— 4TO, U3MEHsISl Hallle BOCIIPUATHE PEalbHOCTH, HOBAasl TEOPUSs JIOJDKHA JaTh B3aMEH TOJIBKO
emE Oosee JIOTUYHBIE, SICHBIE W JIyUYIIUM 00pa30M B3aMMOCBSI3aHHBIE MEXAy COOOH M C JAPyrMMHU
TEOPHUSIMH BceX 0e3 UCKITIOUEHUS HayK MOHSTHS;

— 4TO, JJa’ke TIOJTHOCTBIO OTBEprasi MpeKHUe HayuyHbIe B3IJISIIbI, HOBAsI TEOpHs 00s13aHa 00bsIC-
HUTb IPUYMHBI MX TOSIBJICHHS B MTPOIIIOM M MTPU3HATH UX KaK MPEINOChIIKM CBOETO CO3JaHusl, 103~
BOJIMBILIME YMEHBIIUTh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB BOCHPUSTHUSI PEAIbHOCTH, TO €CTh, Kak
HEOCTIOPUMBIH BKJIA/I B HAYKY;

— YTO MOUCK MCTHUHBI M HAYYHAs! YeCTh JAOJIKHBI OBITh /17151 YIYEHOTO BHIIIIE JTOOBIX TMYHBIX U KOP-
MOPaTUBHBIX MHTEPECOB.

[To-moemy, ITnank cTpemMusicst MUMEHHO K 3Tomy. HUKTO U3 Hac, JTofiel, HUKOT/1a He TOCTUTAeT
BCEro, 4ero OH X04eT, M HUKOorJa He ObiBaeT Bo BcéM mpaB. Ho TlnaHk mokasai u Jokaszain HeoOXo-
JMMOCTh TaKoro crpemienusi. bpaso, rocnionuu ITnank!

Cnenas 3T0 HEOOJIBIIIOE OTCTYIUIEHHE, BEpHEMCS K OCHOBHOH Teme. HariparmBaioTcest BOmpoch!.
[Touemy ke MMEHHO B [IBaJlIATOM BEKe, UMEHHO TeopeTuyeckasi (pu3rKa, HEMMOBEPHO YCJIOKHUB
HallM npeacTaBieHus 0 Mupe, oTHOBpeMeHHO oOecTieunia ¥ HeBUAAHHbIN B ICTOPUH Y€JI0BEYeCTBa
TEXHUUYECKUN nporpecc? Pa3Be 310 He fABJAETCA 0KA3aTeIbCTBOM TOIO, UTO 3TA HayKa Ha IPaBUJIb-
HOM ITyTH?

Jlns1 oTBeTa AaBaiite pa3depéMcs, Kak CIOCOOCTBYIOT TEXHUYECKOMY MpOrpeccy MOHUMAaHue
(Teopusi) 1 3HaHUE (OMBIT, TPAaKTHKa). B nepBylo ouepesn, peub gajiee MmoiaeT o TeOpeTHIecKoi ase
€CTECTBEHHBIX HayK, HO, yUUTHIBAS SIBHYIO B3aMMOCBS3b BCEX HAYUHBIX TEOPHIA, ITO KacaeTcs U ryma-
HUTApHBIX HAyK, a Yepe3 HUX U BCell Halllel [MBUIIN3AIINY.
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Xopoio oTpakaroiias 00beKTUBHYIO peabHOCTh TEOpHUsl, KOHEUHO, JIeNaeT mporpecc Oonee
LieJICHAaIIPAaBJIEHHBIM U, B CUITy 9TOT0, 9SKOHOMHBIM. KpoMe Toro, Takas Teopusi IpeioTBpalliaeT pa3Bu-
THE CUTYalUi, KOT/1a HAIIM JKEeJIAaHWUS U 1IeJIM BBIXOAAT 3a paMKH HallMX Bo3MoxHOcTer. C HelaBHUX
MOp OYeHb OOJIBIIIOE 3HAUCHNE TOHNMAaHKE PeabHOCTU UMEET U B TUIaHE 0OecTieueHHs TEXHOTeHHOM
6e3omacHocTy. Besib qaxe ceromHsIIHNe HAlllM TEXHUYECKUE JOCTHKEHHS yXKe MO3BOJISIIOT HAaM YHH-
YTOXUTB CeOs1 M BCE )KMBOE BOKPYT. [109TOMY MATH «HA OIIYIb» IO IMyTH MPOrpecca B TAKUX OTpac-
51X, KaK, HallpuUMep, siiepHasi SHepreTHKa — 3To OoJbIIon prcK. To ecTb 6e3 MPaBUIILHOTO HAYyYHOTO
MOHUMAaHUS MPUPOABI, TEXHUUYECKHUI MTPOrPECC OIPaHUYEH U OIaceH, KakK HEAOIYCTUMbIM IepeHa-
NpsDKEHUEM BCe Halllell 9KOHOMHKH (OTCIo[a OOIIECTBEHHbIE KPU3KCHI M KaTaKJIM3MBI), TaK U yBe-
JIMYEHUEM BEepPOATHOCTH INIOOATLHOM TEXHOTeHHOW KatacTpodbl. Bpouem, Teopusi, HEeBepHO OTpa-
Jkamolas peajbHOCTh, 3/IECh JIaXke OIacHee, YeM e€ MojHoe oTcyTcrBue. Ho 10 3TuX KpuThueckux
MIPEJEsIOB, EPECTYNUTh KOTOPbIE TAET BO3MOXKHOCTb, [10-MOEMY, TOJIbKO ITPABUJIbHAS TEOPUS, TEX-
HUYECKHI MTPOrpecc BIOJHE CMIOCOOEH K CAMOCTOSITEIbHOMY Pa3BUTHIO Jaxe U 0e3 pa3BUTus (pyH-
JaMEeHTaJIbHOM HayKH BooOIIe. B mpoMeskyTKax Mex 1y yKa3aHHBIMU KPU3UCAMHU, TPAKTUIECKU TIPH-
MEHHMBbIE Pe3YJIbTaThl TEXHUUYECKOTO Mporpecca 00ecreynBaioT, B OCHOBHOM, MPHUKJIAIHbIE HAyYHO-
MCCIIeIOBATENIbCKIE U OMBITHO-KOHCTpYKTOpcKue padoTtel (HUOKP), a Takke pa3BUTHE TEXHOIOTHA,
TO €CTh CPEJICTB U METO0B MPOU3BOACTBA. 3]€Ch Ha IEPBOM MECTE T10 3HAYMMOCTH OIIBIT, KCIIEPH-
MEHT U U300peTaTesbcKast IeSITebHOCTD (B TOM YHCIIE U 10 OPraHU3alliy TPOU3BOICTBA). DKCIIEpH-
MEHTBI, IPOBOJSLIMECS B LEJISIX TEOPETUUECKON (PUBUKY U JPYTUX HAyK, HE pa3 MPUBOIMIIH K I0J1€3-
HBIM M300pPETEHUsIM U OTKPHITHIO TTOOOYHBIX 3(P(PEKTOB, KOTOPbIE HE UMETH OOJIBIIOTO 3HAUCHUS
s (pyHAAMEHTAJIbHON HayKH, HO 00JIaJalTi MTPAaKTHUECKOM IIEHHOCThI0. TexHuueckoe odecrieyeHme
HAyYHBIX KCHEPUMEHTOB CIOCOOCTBYeT mporpeccy eapa ju He Oonbie, yem HMOKP B obnactu
BOOPYKEHUI. A Be[b KPU3UChl TEOPUU B HAyKe, KaKk MPaBUIIO, IPUBOAAT K aKTUBU3ALUU SKCIEPH-
MEHTAJIbHBIX UCCIIEI0BAHUN.

MoXHO NpUBECTU U UCTOPUUECKUI IPUMEP, TIOKA3bIBAIOLINI OTCYTCTBUE NIPSMOUN 3aBUCUMO-
CTH (, 1O CyTH, Aaxe 0OpaTHYIO 3aBUCUMOCTh) ME3K/1y pa3BUTHEM (PyHIaMEHTAIbHON HAYKU U TEXHH-
yeckuM MporpeccoM. IIpumenenue B EBpone nopoxa Hayajaoch B YETBIPHA/ALIATOM BEKe. DTOT BeJIU-
YAl TEXHUYECKUI TPOPBIB COBIAJI BO BPEMEHH € IEPUOIOM ITOJTHOTO YIaIKa ECTECTBEHHBIX HayK
(B COBpeMEHHOM TMOHUMaHWH) U Oe3pa3e/IbHOrO TOCIOICTBA MUCTHUECKUX MTPEICTABJICHUN B ecTe-
CTBO3HaHMU. VIMEHHO OCHOBaHHasi HA MUCTHUKE, HO HE TOJBKO Ha MMCTHKE, a €IlE M Ha IKCIEpU-
MEHTAax, aJIXUMUsI BO MHOTOM CIIOCOOCTBOBAJIA (32 CUET SICHOTO MOHUMAHUS QJIXUMHUKAMU BIIMSIHUS
KOJINYECTBEHHOI'O COOTHOLIEHU S U IMCTIEPCHOCTH Pa3IMUHbIX BELIECTB B CMECH Ha €€ CBONCTBA) pa3-
BUTHUIO TEXHOJIOTMH TIPOM3BO/ICTBA U COBEPIIIEHCTBOBAHMIO TIOPOXA, 3TOM aTOMHON OOMOBI Cpe/JHEBe-
KOBbsI, [IEPE/] KOTOPOW HE YCTOSUIA HU NMAHLIMPU phILIapel, HU Ka3aBIIUECs MPEskK/1e HETTPUCTYITHBIMU
CTeHBI UX 3aMKOB. MHCTHKA 3[leCh, KOHEUHO, HE TP YEM — OHA Ha TaKOe He CIOCOOHa, a BOT IKC-
MIEPUMEHTHI, IyCTh Jake CIUIAHUPOBAHHbIE HA OCHOBE MMCTMUYECKMX NPEACTABJICHUN, KaK BUAUTE,
CIIOCOOHBI BIOJTHE.

Wrtak, naxe ecam Teopusi He 10 KOHLA (WM Jake HENMPABIJIbHO) pa3zoOpanack ¢ (pyHAaMeH-
TaJILHOW MIPUPOJHON CYITHOCTBIO HAOMIOAAEMbIX SIBJICHUH, Mbl BIIOJITHE MOXEM HCIOJI30BaTh TOJTY-
YEeHHbIEe SKCIIEPUMEHTAJIbHBIM MyTEM 3HAHMS Ha MPAKTUKE, CETOHS TeM Oolee, TaK Kak CIIOCOOHBI
MaTeMaTU4YeCKU OIMKCaTh 3TH 3HAHWS MPUOMMKEHHBIMU SMITMPHUYECKUMHU (3aBEOMO HE OTpakalo-
IIMMU TEOPETUYECKHUI CMbICI) (DYHKIIMOHATIbHBIMU 3aBUCUMOCTSIMU, HAIIpUMEp, CTETIEHHbIMU T10JTU-
HOMaMH WM CIUIAlH-(PYHKLMSMYU, & COBPEMEHHBIE KOMITBIOTEPHI [TO3BOJIAIOT HAM METOAOM IOCIIE/10-
BaTeJIbHBIX TPUOTMKEHUI PellaTh CUCTEMbl yPAaBHEHUH MPAKTUIECKH JII0OOH CIIOKHOCTH. MBI MOXeM
C TIOMOIIIBI0 KOMITBIOTEPa MOJEIMPOBATh HE TOJIBKO BCE TO, YTO HAOMOOAeM, HO M CBOM (DaHTa3UM.
B BupTYyabHOM KOMITBIOTEPHOM MUPE MBI JIETKO MOKEM UCKPUBIIATH IPOCTPAHCTBO U IIOBOPAYMBATh
BpeMs BCrsATh. 31eck BooOie Het orpanndenuii... CTOIT!... KOMITbIOTEP?!

S mymaio, 9TO B KM3HU OOJBIIMHCTBA JIIOAEH, YUTAIONIMX TU CTPOKH, KOMIIBIOTED yXkKe CTal
HEOTheMJIEMBIM aTprOyTOM. A JaBaiiTe BCIIOMHHUM, KaK YCTPOEHA 3Ta BEJIMKOJIENHas MallliHa.
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B ocHOBe pabOTHI KOMIBIOTEpPA JIKUT MMO3UIMOHHAS JBOMYHAsA cucTeMa. OrpoMHOE KOJUYECTBO
OJJMHAKOBBIX SIY€eK MMEIOT BO3MOXHOCTh HAXOAMUTLCS BCEro JIMIIb B ABYX COCTOSIHUAX: «0» win
«1» («[la» um «Het»). D11 sAueiiku (OMTHI), B CBOIO OUepe/ib, OObEIMHEHBI B CUCTEMY (CTPYKTYPY),
COCTOSIHAE KOTOPOH B 11€JIOM 3aBUCHUT OT TOTO, B KAKOM U3 JIBYyX BO3ZMOKHBIX COCTOSTHUI HAXOAUTCS
Kakias sYeiika W TJe OHa pacroyiiokeHa (TIO3UIIMOHMPOBaHA) B cucteme. Takum oOpa3om, Mpo-
crefimasi mo cCBoeMy NPHHIMILY JelCTBHS, 0CHOBAHHASI HA 00bIYHOM KJIACCHYECKOIl JIOTHKE
MalIiHa MO3BOJIsAeT HaM MOoAeJTupoBaTh Mup, cJI0:KHOCTh KOTOPOro, KaK Mbl ceiiyac cYu-
TaeM, TAKOBA, YTO MPAKTHYECKH He MOJAaéTCsI HallleMy pa3yMmy.

A Terniepb, IIAS HA CTOSIINI Tepe]] BAMU KOMITBIOTED, CIIPOCHTE Y ceOs:

— Hey:xeau 3Ta co3/jaHHAasi HAMHM MAaIIMHA COBEPIIEHCTBOM CBOMM HA MOPSIIKH Mpe-
BOCXOJUT NPUpPoOay?

— A ecim 3TO He TakK, ecJH MPU3HATh, YTO MPHUPO/IA, KAaK MBI y:Ke He pa3 yoexjaa-
JHCh, POCTOTON U (DYHKIIMOHAJIbHOCTHIO MOYTH BCErJa MPeBOCXOAUT TBOPEHHs pa3yMa
U PYK 4YeJIOBeUYeCKHX, TO Hey:KeJH (pyH/JaMeHTaIbHble 0CHOBBI Halero Mupa HacToabKo
CJOKHBI, KAK 5T0 MBI ceHUYac cuuTaemM?

JlaBaiiTe mopa3MbIIUisieM HaJ STUMH BorpocamH. [{71s1 Hayasia mornpooyem MpoaHaIM3upPOBaTh
CJIOXKUBIIHECS B (PM3UKE sIBHBIE TPOTUBOPEUMS U 3araku. MoxkeT ObITh, 3TO IIOMOKET HaM OTBICKATh
MIPUYUHBI, JIeXKaIlKe B UX 00Ield OCHOBE, U, YCTPAHUB MX, CHOBA BCTaTh HA MyTh JOCTHKEHUS TIOHU-
MaHWUsI €IMHBIX 3aKOHOB MPUPOJIbL, a HE TOJIBKO KOJIJIEKIIMOHUPOBAHUS PA3PO3HEHHBIX 3HAHUI O Heit?

Ipumeuanue. Ilopa ewé pa3z ymounumv mepmunonozuio. Jlaeaiime
Oyoem cuumames CUHOHUMAMU MepMutbl «Hawia Bcenennas», «nawm Mup»
u «Memazanraxmuka», mo ecmv Mo, 4mo ANPUOPU COOEPIHCUM 3HAKOMYIO HAM
Mamepuio (8KAOUASL U3NYUEHUE), KOMOPYIO Mbl MOAbKO U MONCEM HOCHOSIHHO
HabN00amov U, mem CamvblM, 0ZPAHUMUBAENt HADA00AeMOe HAMU NPOCMPAHCINEO.
To owce OeckoneunHoe U 6euHoe, 20e PACNONOJNCEHA SMa mamepus, oOyoem
Hazvieame npocmo «Bcenennas», «Mup», «enewruii Mup» uau «IIpupooa». Toavko
6 IMOM CAYUde MEPMUHBL <MUPO3OAHUE», «MUPOBO3ZPEHUE» U <MUPONOHUMAHUEY
npuobpemaiom SCHolil U KOHKpemmuwlid oouwuti cmvicn. C nomowsplo makoi
MEPMUHON02UU MOHCHO 8bIPA3UMb CAOBAMU NPEOCmABAeHUst 0 mom, umo é Mupe,
Kpome Haweli Bcenenmnoii, mooicem cyuwiecmeosamv U UHASL Mamepusi, HUKAK
He c6s3aHHas ¢ mamepueil Hawezo Mupa, uau, Hanpumep, 83auUMOOeliCmeyuas
C Hell AUMb BPEMEHHO, 4 NOMOMY U HAOA00AeMdasi MOMCe BPEMEHHO, UMO
Bcenennas ecmv «gecv cyuiecmeyrouuli.  MamepuanvHolii. Mup, 0e3z2paHuvHblli
60 8pemeHu U npocmparcmee...» [2] (cmamvs «Bcenennas»), umo ne makas,
a monvko «Hawa Bcenennas» cgpopmuposanace, kax Heumo eouHoe, 8 pesynvmame
Boavwozo e3pvisa. Beov npeocmaenenusi o boavuwom e3pvise (komopuie s
8 Ueaom noooepicUsal0) ecmv CAe0Cmeue OCO3HAHUSL HAUUX HAOA0OeHUll,
U pacnpocmpavums Ux HA OeCKOHEeMHOCMb HEB03MOJCHO, MAK KAK HeAb3si Jice
cuumamu ceosi UeHMpPOM OECKOHEUH020 NPOCMPAHCMBA-BPEMEHU.
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OcHoBHas yactb. MUp U €ero MexaHmKa

SHcrocmov 0onxcna 6vbims 0ocmuzHyma 6 10OoM cayuae u A000t YeHOI.
Jadice pazouaposariue, ecau 0HO 060CHOBAHO U OKOHUAMENLHO, O3HAUAEN Ula2
éneped, a Jicepmabl, CES3AHHLIE C OMKA30M OM NPUHSINO20, C UOLUNKOM
UCKYNAIOMCSL  COKPOBUUAMU  HOB020 3HAHUSL... paboma Uccredosamenst
cocmoum 6 mom, umoobl 6cé OonvuUie NPUOAUNCAMb €20 KAPMUHY MUpa
K DeanbHOMY MUpY.

M. Ilhank

Koneunoii uenvio 6cex ecmecmeeHHbiX HAYK SIGASIEMCSL PA3bICKAHUE
OBUICEHUTI, NEHCAUUX 8 OCHOBE 8CEX USMEHEHUT, U NPUMUH, NPOU3BOOSUAUX UL
OBUIICEHUSL, MO eCb CAUSTHUE FIMUX HAYK C MEXAHUKOLL.

I'. I'eabmzonwvy,
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I'naBa 1. Mup, KakuM OH He MOKeT ObITh.
OTHOCHUTEJBbHO IPABUTAIIAN M HE TOJBLKO

Coepemennas — meopemuueckas — Gu3UKa — MOJXCEM  NPOU3BECu
éneuamaerue Cmapozo, NOYMEHHO20, HO Yjce 008emuiasuiezo 30aHuUs,
8 KOMOpOM OOHA 4acmv 3a OpYyeou HAMUHAEM PYWUMbCS U 0adxce Camblil
PyHOaMeHM HaUUHAem Wamamaucsl.

M. Ilhank

Ipumeuanue. Humepecno, umo Ilrank nHanucan 3mo nNpo Cumyayuio,
CNOJNCUBUYIOCS. YdHCe NOCAe MO20, KAK UM Jce CAMUM OCHOBAHHASL KEAHMOBAS
meopust Cmana NPaKmu4ecku 0OuyenpU3HaHHA.

& #l

Tpumeuarue. Imu 0ea kKumarickux uepozaugha emecme nepesoosmcs, Kax
KpUsuc, a no omoeabHOCmu, nepevlil KaKk ONndacHOCHb, a 6MOpoll KAK NYCKOBO
MEXAHU3M, BANCHBUL MOMEHM, 803MOdCHOCMb. He 51 nepeviii obpawaro na smo
euumarue. Pazymeemcs, camvim nepaoim 6bin mom, Kmo, u3o0pasus psioom 06a smu
uepozaugba, npuoan UM maxKoe CMulCA080€ 3HAUEHUe.

BepHeMmcs k HauaJIbHOMY TOJTYKY, OTKPBIBIIIEMY HOBYIO 3Dy YCJIOKHEHHS HALMX MpecTaBIie-
HUI1 0 MUPO3JJaHUH, K Teopuu oTHocuTesibHOCTH (TO) AnbOepra DiiniureiiHa. [pomuio 6onee cra et
C MOMEHTA CO3/JaHus CrielMaabHOM Teoprn OTHOCUTENIbHOCTH (CTO), HO COMHEHMS B IPaBUJIBHOCTH
3TOW TEOPUM He ucuesaloT. PasyMm yacTu nmpejacraBuTesiel KaxJoro MojoAoro NOKoJIeH!s!, KOTOPbIM
noonutcs uszydatb CTO u oburyio Teoputo otHocuTesbHOCTU (OTO), HEYKIOHHO BOCCTAET MpO-
THB 3TUX Teopuil. Bceraa HaxonsTcs Te, KTO, MOAOOHO peOEHKY U3 CKa3Ku AHAepceHa, U3YMIIEHHO
BOCKJIMIIAIOT BCIYX: «A KOpOJIb-TO rofiblii!». VIM OOBACHSIOT, YTO TEOPUsI OTHOCUTENIBHOCTU «O3Ha-
YaeT [TyO00OKOe U3MEHEHHE OOBIYHBIX. .. IPEJICTABJIEHUI, OCHOBAHHBIX Ha IMOBCETHEBHOM OIbITe» [1]
(cTaTbsl «OTHOCUTENBHOCTH TEOPUSI»), UTO, TOJIBKO OKOHYATEIBHO OTKA3aBIIUCh OT JIOOBIX MOIBITOK
OOBSCHUTH MPUPOAY MHAUE, YEM MAaTEMAaTUUYECKHU, TOTPATUB JOJITME TO/Ibl HA N3yUYEeHUE CJOKHEUIINX
MPaBWJI MaTEMAaTUKK M Pa3BUB B ce0e «MaTeMaTUYeCKOe MBIIJIEHUE», YEIOBEK CIIOCOOEH MOCTUYb
TauHCTBa Mpupoasl. Mx ybexnaoT, 4to rnpaBota DUHINTEHHA AOKa3aHA OIPOMHBIM KOJIMYECTBOM
SKCIIEPUMEHTAIbHBIX JaHHbIX. VX mpenynpexnaor, uto TO sBiseTcs oOIenpu3HaHHONW OCHOBOM
TEOPETUYECKON (PU3MKM U HAYYHOI'O MUPOBO33PEHMS B 1I€JIOM, YTO OTPULIAHUE ITPABUIIBHOCTH 3TOM
TEOPUM HaBCerJa 3aKpoeT /ISl HUX MyTh B OOJIbIIYI0 HayKy. Be€ paBHO cornammaiorcs He Bee. U naxe
HEKOTOpbIE U3 TeX, KTO B MOJIOZIOCTH U30€:KaJl COMHEHUI B IPABUJIBHOCTH TEOPUM OTHOCUTEIBHOCTH,
10 Mepe NMPHOOPETEHM OMbITa, TEPSIOT Bepy B 3Ty Teopuio. OHu, c(hOpMHUPOBABILIUECS YKE B HAyKe,
Kak npodgeccoHabl, OepyTcs 3a MPUBbIYHBIE CIOKHEWIINE MAaTEMaTUYECKUE PACUEThI, HO C HEU3-
0€XKHOCTBIO [ONAJAI0T [TPY STOM B MATOBYIO CUTYaLIMIO — M30ABUTHCS MIOJTHOCTBIO OT COMHEHMI B ITpa-
BUIIbHOCTH TO HEBO3MOKHO, IPEIIOKUTh YTO-JIMO0 B3aMeH Toxke. [louemy ke 3TOT crop, B KOTOPHIit
BOBJICYEHBI CaMble MbITJIMBbIE 1 CMEJIble YMbI YEJIOBEUECTBA, TaK U HE MOKET 3aKOHUUThCs ? [Touemy
cropoHHUKM TO 3a 1enblil BeK Tak U He chOpMYIMPOBAIM apryMEHThI, Oe3ynpeyuHasi JIOTMKa KOTo-
PbIX MO3BOJMJIA Obl paccesThb J0Oble COMHEHHUs (KaK 3TO MPOU3O0IILIO C FeJTMOLEHTPUYECKON CUCTe-

Mol KonepHuka), a MpOTUBHUKY TEOPUM TaK W HE CO3AAJIM €d TOCTOWMHYIO ajibTepHaTuBy? UHTYH-
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IS ¥ JIOTHKA TOACKA3bIBAIOT, YTO 3TO BO3MOKHO B cJIydae, eCJi B OCHOBe MO3MIUil 00enx
CTOPOH JIeXKAT HeyUYTEéHHbIe MU NPOTHBOPeYHs U 3a0Jy:kAeHns B (pu3uKe, NOSIBUBIINECS
3a20JIr0 0 TeOPUH JIHIITETHA 1 HAalleIIe OTPakeHHe B KJII0YeBbIX MOJOKEHUSIX elé
KJIACcCHYeCcKOoil MeXaHUKH, a, COOTBETCTBEHHO, o011ee, XOTh U OTJIHYAIOLIeecs B 1eTaJIX,
MHPOBO33peHHe, KOTopoe, J0iiAs 10 nmpeaeja cBoeil NPUMEHHNMOCTH, y:Ke HeCIOCOOHO
oOecneynTh NOHUMAaHNE HOBBIX 3HAHHUI 0 MIPO3/1aHHH, HAKAILUINBAIOIINXCS B pe3yJbTaTe
Ha0JI101eHNil ¥ SKCIIePUMEeHTOB.

Toraa nouemy jxe HayuHbIE€ CIIOPbl CKOHLIEHTPUPOBAJIUCH, B OCHOBHOM, BOKpYT TO? Iloxkainyi,
Y 3TO MOKHO OOBSICHUTH. VIMEHHO Teopusi DUHIITEiHa BMECTe C KBAaHTOBOW MEXaHMKON U (pU3M-
KOI1 2JIEMEHTapHBIX YaCTHLl, HECMOTPS Ha COXPAHSIONIMECS MEXIY HUIMU HECTBIKOBKH, OYEHb YETKO
chOpMyJIMPOBAJIA OCHOBBI CETOAHAIIHETO O(DUIIMAIBHOTO HAYYHOIO MUPOBO33PEHHUS.

Ipumeuarue. TepmunHom «mupogo33penue» oasaiime 002080PUMCS
0003Hauamv Hawu 2100a1bHbIE NPEeOCMABACHUS 00 Yycmpoiicmee mupa,
8 PaMKax Komopwvlx co30aromcst, 00Ka3vlearomcsi U NPUMEHSIIOMCsl 8ce Haulu
Hayunvle meopuu. Ilodcanyii, npasunvhee 0bl10 Obl HA36AMbL 5MO  Oddice
He MUPOBO33peHuem, d MUPONOHUMAHUEM.

Tak Kak Jajblie pa3roBop MOUAET O pa3sIMUHBIX THUIIAX MUPOBO33PEHUs, TO, IS yI0OCTBa,
HA30BEM Hallle CETONHAIIHEE O(PULMAIBPHOE HAyYHOE MUPOBO33PEHUE KOPIYCKYJISIPHO-KBAHTO-
BBbIM, a MOJIE/Ib MUPO3/JaHUs1 Ha €er0 OCHOBE KOPIYCKYJISIPHO-KBAHTOBOM Moje blo. O0a 3Tux
TepMUHA B3aMMOCBS3aHbI U, 110 CYTH, O3HAYAIOT OJHO M TO ke, I09TOMY BBElIeM IS X 0003Haue-
Hus obwee cokpamenne — KKM. KopryckynspHo-KBaHTOBOE MUPOBO33peHHe chOPMUPOBAIOCH
B pes3ysbTaTe MOJEPHU3ALMU MPEAbIAYLIEro KOPIMYCKYJIspHO-ToneBoro Muposos3penust (KIIM),
HO B LIEJIOM OCTJIOCh C HUM, a TaKKe C IPEAbIIyIIMMUA TUIIAMA HAy4YHOI'O MUPOBO33PEHMS HA IJIAT-
¢dopme cymecTBOBaHHS MPOCTPAHCTBA, KAK OTJIHYHOM OT a0COJIOTHOM MycTOTHI (pHU3M-
YeCKoil CyIIHOCTH, B3aNMOCBSI3aHHON ¢ matepueil. [IpaBaa, Teopusi OTHOCUTENBHOCTH YCTa-
HOBWJIA KOJIMYECTBEHHYIO B3aMMOCBS3b MEk1y MaTepuell M MpOCTPaHCTBOM-BPEMEHEM, KOTOpast
paHblIe (HaYMHAs yke C ApeBHerpeueckon punocoduu [17]) B HAaydHOM MUPOBO33PEHUU BOCIIPU-
HUMaJach JHIIb KayecTBeHHO. HO MpuHIMNMAIbHO HUYero He u3menmwiocs. Hanpumep, eme Apu-
CTOTEJIb OTPUIIAJ CYIIECTBOBAHME IYCTOThl M BOCHPUHMMAJ IPOCTPAHCTBO, KaK HEKYI0 HEpa3pbiB-
HYIO, BJIMSIOIIYIO HA PACMOJIOKEHHYI0 B HEM MAaTe€pUIO CYLIHOCTb, TO €CTh, MPAKTUYECKU TaK XK€,
KaK ¥ COBPEMEHHasl TeopeThyeckast (pu3nKa TPaKkTyeT KOHTUHYYM IIPOCTpaHCTBa-BpeMeHu. Kopyc-
KYJISIPHO-KBAaHTOBOE MHPOBO33pEHNE HEMMOBEPHO CJIOKHO JJ1s1 MIOHMMaHMs, Tak Kak cpopMynupo-
BaHO OHO Ha 0COOOM MaTeMaTHUECKOM SI3bIKE, KOTOPBIM BJIaJ€eT JIUIIIb KPOXOTHAS YaCTh HACEJICHHU S
3emuiy, a 6oJiee WM MEHee TOUHbIN U MOJHBIN NepeBOL MOI0KEHUI TOr0 MUPOBO33pEHH S Ha 0011e-
JOCTYIHBIE A3bIKM CUMTAETCS MPUHLIMIINATIBHO HEBO3MOXXHBIM. OIHAKO MPUOIU3UTENBHO BbIIETUTD
TO, YTO JIEXKUT B CMBICIOBOU OcHOBE KKM, BCE ke MOXKHO.

Wrak, cormacao KKM, Hait Mup mMatepualieH 1 COCTOUT U3 YacTHLL (KOPITYCKYJT) PacloIOKeH-
HBIX U UMEIOIIMX BO3MOKHOCTbh JJBUIaThCsl B HEKOEM IMpocTpaHcTBe. [IpakThuecku, mpocTpaHCTBO
MOXET BOCIIPMHUMATBCS KaK IyCTOTa, HO, B OTIMYKE OT aOCOTIOTHOM MYCTOThI, OHO 00JIaJaeT LeJIbIM
HabopoM pu3nueckux cBoiicT. Hampumep, Oyaydn OfHOPOIHBIM M M30TPOIHBIM BO BCEM CBOEM
00bEME, OHO, MEXKIY TeM, CIIOCOOHO UCKPUBJIATBCS, CO3aBasi STUM I'PABUTALIUIO.

TakuM ke U3MepeHueM, Kak U TpU NMPOCTPaHCTBEHHBIX U3MepeHus, B KKM cuutaercs Bpems,
KOTOpOE TOXE MOXET MCKPHUBJATHCS, U BMECTE C MPOCTPAHCTBEHHBIMU M3MEPEHUSIMU COCTaBJISIET
MIPOCTPAHCTBEHHO-BPEMEHHOI KOHTUHYYM. [lJ1s1 OMMCaHusl TaKOro MPOCTPAHCTBA-BPEMEHH MOXKHO
NIPUMEHATh TOJBKO KPHBOJMHEHHbIE KOOPOMHATBHI, a JII0ObIE CUCTEMbl KOOPAMHAT, OCHOBaHHBIE
Ha NMPAMOJIMHEHOCTH, CJIeyeT CUMTaTh Juilb npudnusutensHbiMu. KKM He uckitouaer, B ciyyae
HEeOoOXOIMMOCTH, BBEJICHU I [1s1 ONTUCAHU Sl (PUBNYECKUX SIBJIEHUH JTI000r0 KOJIMYECTBA IOTIOTHUTEb-
HBIX M3MEpEeHUi (HampuMmep, 3aMbIKAIOIMX MPOCTPAHCTBO MM OOECIIEUMBAIOIIMX OJHOBPEMEHHO

21



C. A. Crpyrosen. «EcrecTBeHHast MEXaHUKa IIPUPOIBI»

€ro KpUBU3HY M OIHOPOIHOCTb B OCHOBHBIX M3MEpEHUsIX). B3aumonenicTBue KOpIMycKya U COCTO-
SIIMX U3 HUX MaTepuajibHBIX TeJl OCYIIECTBJIsIETCS nocpeacTBoM mnosei. [lons, B cBooo ouepenp,
(bopmupy1oTcs, coriacHO KBaHTOBOM TEOPUM TOJIS, TOXKE MOTOKAMU JIEMEHTAPHBIX YaCTULI-KOPITYC-
Ky/1. Bce 6e3 MCKITIOueHnsT YacTUIIbl 00J1a1al0T CBOWCTBAMH KOPITYCKY/ISIPHO-BOJIHOBOTO yai3Ma
(TO ecTb Kax/as sIBJSETCS OHOBPEMEHHO M AMCKPETHOW YacTULEH, U HENIPEPHIBHOM BOJIHOM IPO-
crpaHcTBa). CrefoBaresibHO, BCSl MaTepusi, BKJIIOYasl MOJS, SIBJISETCS KOPITYCKYJISIPHO-BOJTHOBOM.
BosnHOBBIE M KOPITYCKYJISIPHBIE pa3Mepbl JIEMEHTOB MAaT€pUX COBEPILEHHO HE3aBUCHMBI, [T03TOMY
HeOOoJbINasi 4acTUIla MOXKET OJHOBPEMEHHO OBITh BOJHOW, JJMHA KOTOPOW Ha TOPSIIKUA TPEBbI-
IIaeT KOPITYCKYJISIPHBIE pa3Mepbl 3Tor JacTuilbl. [1o KpaitHeil Mepe, YyeTbipe 0OHapyKeHHbIX (pyH/Ia-
MEHTAJIbHBIX B3aMMOJICHICTBHU S JIEMEHTOB MaTepuu (rPaBUTALIMOHHOE, IEKTPOMArHUTHOE, CUJIbHOE
1 cradoe) UMEIOT CBOM TOJIsA, Kak/10€ U3 KOTOPBIX CO3/IAETCsI CTIEIMAIbHBIMU YaCTUIIAMU WA OCO-
ObIM HAOOPOM YacTHI] (KOTOPBIE ISl Pa3HBIX BUIOB B3aUMOJEHICTBHUSI MOTYT COBIQ/IATD), U SIBJISIIOTCS
TaKMMHU Be3Jle, 32 UCKJTIOUEHHEM, TI0-BUAUMOMY, TeX 00IacTeld MpOCTPaHCTBA-BPEMEHH, T1ie TIOCIe -
Hee CTAaHOBHUTCS] «CHUHTYJISIPHBIM» (CKAaThIM B TOUKY, T/l BEIIECTBO UMeeT OECKOHEYHYIO TUIOTHOCTh
U TemIeparypy, a caMo IPOCTPAHCTBO-BpeMs TepsiET CBOM MEeTpuuecKue cBorcTBa). He nmeromniye
COOCTBEHHBIX MEKTPUUECKUX M MArHUTHBIX 3apsOB (POTOHBI, KOTOPBIE CO3MAIOT KaK JIeKTpoMar-
HUTHOE B3aUMOJIEHCTBHE, TAK U U3y4YeHHEe, KAKMM-TO 00pa30M «3allOMUHAIOT» 3apsi]] Teja, KOTO-
poe oHu nokuHyM. Benp ¢otonsl, cormachHo KKM, obecnieunBaoT Kak MPUTSKEHUE TPOTUBOIIO-
JIO;KHO 3apsKEHHBIX TeJl, TaK U OTTAJIKMBaHKUE OIMHAKOBO 3apsKEHHBIX. Maccy Tex 4acTHll, KOTopble
e€¢ umerot, popmupyer Tojie Xurrca, Toxe co3aBaeMoe Jactuiiamu (0o3oHamMu Xwurrca). bo3oHsl
Xwurrca u camu uMeroT Maccy. [Tpuuém macca 6030Ha Xwurrca 6osee yem Ha Iapy NOpsIIKOB IPEBOC-
XOIUT Maccy MOKOs1, HAPUMEP, MPOTOHA, a JIEKTPOHA MpUMepHO yxe B 250 Teicssu pa3. Ho umeHHO
0030HBI XUITCA OMPENEINISIIOT U Maccy MPOTOHA, U Maccy 3JIeKTpoHa. Macca JacTHIl 3aBUCHT eIé
Y OT UX OTHOCUTEJILHOTO JIBUKEHUS, a TAKXkKe BIMSET Ha IPOCTPAHCTBEHHO-BPEMEHHYIO T€OMETPUIO.
BripoueM, MOXHO MpeAIonIoKuTh, YTO 3TO UCKPUBJIEHHUS NIPOCTPAHCTBA-BPEMEHN T€OMETPUYECKU
OIpeJesIsIIoT CBOMCTBA MaTepUM M SHEPrUU. TO €CTh 3/1eCh B KOPITYCKYJISIPHO-KBAHTOBOM MHUPOBO3-
3peHHH CYIIECTBYET eIé OJJH CBOeOOPa3HBIN MPUIMHHO-CIICICTBEHHBIN Tyannu3M. Tak Kak CKOPOCThb
T0JIeTa YaCTHI] HE MOXKET IIPEBBICUTh CKOPOCTh CBETA KaK OTHOCUTEJIBHO IPOCTPAHCTBA, TaK U OTHO-
CUTEJIbHO 000U JPYroil YacTHIIbl, TO 3Ta CKOPOCTh SIBJISETCS MPeNebHON CKOPOCTBIO Tepenavn
MOOBIX B3aMMOJIEHUCTBUI U CUTHAJIOB M3 OJHOM TOYKH MTPOCTPAHCTBA B APYTYIO.

Jlyd cBeta, cormacHo KKM, yxogut B G€CKOHEUHOCTS T10 MpsiMou JiHuM. [Iperomiisercs 3ta
JIMHUSA 32 CYET B3aUMOJIEICTBUS C BEIIECTBOM, a UCKPUBIISETCS 32 CUET T'PABUTALIMOHHBIX CBOMCTB
TMOCJIE/IHETO, UCKAXAIOIIKX CaMO MPOCTPAHCTBO-BPEMs, Yepe3 KOTOpoe MpoXoauT Jiyd. Jlyd cBera
COCTOMUT U3 MOTOKA JBUXKYILIMXCSI C KOHEUHOM CKOPOCTBIO YacTull ((pOTOHOB), KOTOPbIE HE MUMEIOT
Macchl MOKOSI (XOTSl MMEIOT MMITYJIbC, SHEPIMI0 U, COOTBETCTBEHHO, MaccCy ABUKEHUS). DHEprus
Y IMITYJIbC PA3JIMYHBIX (DOTOHOB HE OJMHAKOBBI, TAK KaK MX ONpeIesieT JUIMHA BOJHbI, COOTBETCTBY-
I0II[asi BOJITHOBBIM CBOMCTBAaM 3THX (DOTOHOB. 3a CYET OTCYTCTBHS MACCHI TTOKOsI (POTOHBI HE 00JIaIAl0T
uHepuuen. Iloatomy, BbIIS M3 KUCIYCTUBIIETO MX MATEPUAJIBHOTO Tejld, OHM MTHOBEHHO TEPSIOT
C HUM CBSI3b M BOCCTAHABJIMBAIOT €€ C BEIIECTBOM (OTIAIOT €My CBOIO SHEPIUIO M YBEIMUYUBAIOT €T0
Maccy) JIMLIb B CIIy4Yae, €CJIM OHO CIIy4YailiHO BCTPETUTCS UM Ha yTH. Clly4allHOCTb U HEONPE/IENIEH-
HOCTb JIEKAT B OCHOBE IMPE/ICTABJICHUI W KBAaHTOBOW MeXaHMKH. Takum oOpa3om, CBOOOIHO JIeTs-
Iye B CBOOOJHOM MPOCTPaHCTBE (Bakyyme) (DOTOHBI 00I1AI0T MOJTHOW CAMOCTOSITEIBHOCTBIO, M UX
TOJIET UCKPUBJISIETCS JIMIIIb 32 CUET UCKPUBJIEHUSI caMoro npocrpaHcTBa. Kpome Toro, pacrnosoxe-
HUeE JII0OOH YaCTUIIBI B IPOCTPAHCTBE M TPACKTOPHS € IBUKEHUSI €CTh JIMIIb CJIEACTBUE ONpeesIeH-
HOH BEPOSITHOCTU 3TOrO cOoObITUSA. TO ecTh, Kakaas 4acTUIAa Kak Obl 3aIOMHsIET BCE MPOCTPAHCTBO
BceneHHoli 1IEJIMKOM, HO B OIPEJEIEHHBIX MECTaX C BBICOKOM CTENEHbI0 BEPOSITHOCTH, a B JIPYTrUX
C IpakTU4ecKu HyseBoil. Ho, HecMOTpsi Ha 3TO, BEPOSITHOCTb IPEBBICUTh CKOPOCTh CBETA B pac-
MPOCTPAHEHUH CBOETO BIIMSHUS Ha JAPYTYI0 MAaTepHIo [UIsl JIIOOBIX YaCTUI] BCE PAaBHO OTCYTCTBYET,
XOTs1 CYILIECTBYET BEPOSITHOCTh MTHOBEHHOI'O BJIMSIHUSA 32 CUET KBAHTOBOW CLIEIUVIEHHOCTH (CITyTaH-
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Hoctn) vactuil. B koHeunoi Bcenennoi, cormacno KKM, nyd cBeta MOXeT He BBIMTH 3a €€ Tpe-
JeJIbl TOJIBKO 3a CYET TOro, YTO MCKPUBJIEHHOE MPOCTPAaHCTBO-BpeMsl BceneHHOU reomerpuyecku
3aMKHYTO, @ 3aMKHYTO OHO MOET OBITb, JIUIIb SIBJISISICH UICKPUBJIEHHON 3aMKHYTOM TOBEPXHOCTHIO
Kako# 00 reomerprueckoit (purypbl. ToJBKO B 3TOM ciTydae Jyd CBeTa, yXoAsd B OECKOHEUYHOCTb,
HE TIOKMHET KOHEYHOro rpocTpadcTBa. Ho Tak kKak HaOMogaeMoe MPOCTPAHCTBO BCE ke TPEXMEPHO
1, HeCMOTps Ha cooTBeTcTBYMOIMe TO UCKpUBIIEHHUs, BCE ke OIM3KO K €BKIIUIIOBY, TO T€OMETpHYe-
CKM 3aMKHYTBHIM OHO MOKET OKa3aThCsl 32 CUET CyIIeCTBOBaHUSI B MUpe JOMOTHUTEIbHBIX HeHAOMIo-
JaeMbIX U3MEPEHHIA, XOTsI Obl OIHOTO.

I'paBuranys B8 KKM cuuTaercss HEHTpaabHOW CUIION, 3aBUCALIEH TOJBKO OT IPOU3BEACHUS
TSDKENIONM Macchl T U KBajpara pacCTOSIHUS MEXAy HUMU. AHAJOTMYHBIMM CBOWCTBAMU 3aBUCH-
MOCTU OT PAcCTOSIHUSI MEXAY YacTHLAMM OOJIaJaloT M JpYyrye BUIbI B3aMMOJICHCTBUS, CBSI3aHHBIC
C JEUCTBMEM ILIEHTPAJbHBIX CWJI. Tak Kak IpaBUTALUsl TaKKe SIBISIETCS Pe3y/IbTaTOM M3JTy4eHUs
MaTepuen CrieaIbHbIX KOPITYCKYJIsIPHO-BOJTHOBBIX YACTHUL, TPABUTOHOB (XOTSI, OIHOBPEMEHHO, EI11E
U CJIEICTBUEM T€OMETPUUECKOTO UCKPUBIIEHUS MPOCTPAHCTBA-BPEMEHM), TO CBOKCTBA I'PABUTOHOB
1 (DOTOHOB IMPEACTABIISIOTCS, B I1€JI0M, aHAJIOTMYHBIMU. HO a0COM0THO HeM3MeHHbIe CHJTa ¥ CKOPOCTh
pacrpocTpaHeHHs TPaBUTALIMU B TPOCTPAHCTBE CBUIETEIBCTBYIOT O ITOJTHOM OTCYTCTBUM ISl IPaBU-
TOHOB 3((peKTa IKPAHUPOBAHUS U 3a[AEPKKHU YeM-JIHO0 B IPUPOJE, YTO CYIIECTBEHHO OTJIMYAET Ipa-
BUTOHBI OT (pOTOHOB. ['paBUTOH cuMTaeTCS YaCTUIIEN MAaTEPUH, PEAJIbBHOCTh CYIIECTBOBAHUSI KOTOPO
TEOPETUYECKHU TIOYTH JI0OKa3aHa, HO KCIIEPUMEHTAJIBHO €€ He MOATBEPKICHA.

Tak Kak MaTepus ¥ SHEPrus, COrJIACHO TEOPUU OTHOCUTEIBHOCTH, €CTh, 110 CYTH, OIHO U TO XK€,
TO BCSI MATE€PUSI-SHEPI U1, B TOM YHUCJIE U NOJIS, KaK y’ke TOBOPUJIOCh, COCTOUT U3 KOPITYCKYJISIPHO-BOJI-
HOBBIX YaCTHII, CITy9allHBIM 00OPa30M pPacCIONOKEHHBIX U B3aUMOJIEHCTBYIONIMX Mesk1y codou. Cre-
JOBaTe/IbHO, MaTepUs-SHEPIUs JAUCKPETHA U, B CUJIy ITOrO, KBAHTYETCs, B TOM YHUCJIE U BEPOST-
HocTHO. HO MaTepus-sHeprusi B3auMocBsi3aHa ¢ MPOCTPAHCTBOM M BPEMEHEM, & OHU HEITPEPbIBHBI,
TO €CTb COCTABJISIIOT KOHTUHYYM. 3a CUET 3TOM B3aMMOCBS3M, KaK CUMTAETCs, IPOSABISAIOTCS BOJI-
HOBBIE (HETpephIBHbIE) CBOWCTBA YacTull Matepun. Takum o6pazom, KKM ocHOBaHO Ha mpejcTaB-
JIEHUM O CYUIECTBOBAHMM KBAHTOBOW BEPOSTHOCTHO PACIPENENIEHHON KOPITyCKYJISIPHO-BOJTHOBOW
MaTepuH-3HEPIUU U CyOMaTepraibHOrO KOHTUHYYMa IMPOCTPAHCTBA-BPEMEHH, KOTOPhIE MOCTOSTHHO
BJIMAIOT YT Ha JIpyra, co3jaBas AyaJu3M JUMCKPETHOCTH M HENPEPhIBHOCTH KaK CUJIOBBIX MOJIEH,
Tak U MaTepUH B 1IEJIOM.

KoneuHo, MHOrMe, KTO MPOYTET ITU CTPOKU, CMOTYT 3[€Ch MEHS B YEM-TO IONPAaBUTh WU
JOTIONIHUATh Y JIaXe YKa3zaTh MHe Ha JomylueHHsle ommOku. [loxamnyiicta. [ToBepbTe, 3TO CHIIBHO
HE U3MEHHUT XOJ] HAIlIMX C BaMU JAIbHEHINNX paccyxaeHuid. Tak nogpoOHo st octaHoBIIICS Ha KKM
TOJIBKO TIOTOMY, YTO HEOOXOAMMO OBLIO IMOKA3aTh YPE3BIUANHYIO CIIOKHOCTD U, XOTh KaK-TO, 0003Ha-
YUTb OCHOBBI TOTO MUPOBO33PEHUS, KOTOPOMY 51 XOUY B JlaJIbHEHUIIEM IPOTUBONOCTABUTh MTPUHLM-
MUaJIbHO MHOM B3I HA Mup, a Tak:ke cAesaTh BBIBOJ O TOM, UTO CO3JaHHbIE B PAMKAaX TOT'0 HJIH
HHOT0 MHPOBO33PeHHsI TEOPHH He TOJbKO PACIIMPSIOT M YTOUYHSIOT 3TO MHPOBO33peHne,
HO M cCaMH, B CBOI0 ouepeb, 0a3UPYIOTCSI HA HEM, BBIBOJSATCS U3 HEro U JOKa3bIBAKTCS
¢ moMompbIo0 Hero. Eciu ke, 1o TeM Wiv MHBIM IPUYMHAM, MEHSIETCS Hallle MUPOBO33PEHHE, TO 1715
HOBOI'O MUPOBO33PEHM I CIIPaBEJIMBBI JIUIIb TE CO3JaHHbIE B PAMKAaX MPEKHEr0 MUPOBO33PEHU S TEO-
pHH, KOTOPBIE T10 JIEKAIMM B UX OCHOBAX MOCTYJaTaM, BBIBOJAM U JOKa3aTeIbCTBAM MHBAPUAHTHBI
IJ1s1 00OMX MPUHIMITUATIBHO OTJIMYAIONIMXCS B3MMIA10B HA Mup. Teopuu mpexHero MupoBO33peHuUs,
HE OTBEYalolllie 3TOMY IIpaBUIly, IPY Mepexoe K HOBOMY MUPOBO33PEHUIO YTPAUMBAIOT CBOIO CHITY.

[Tpumepom MOXET CiykKHUTh BCE Ta K€ TEOPUsSl OTHOCUTENBHOCTU. DUHINTEWH noctpoun TO
Ha M3BECTHBIX IMOCTYJIATaX, CBSI3aHHBIX C aOCOMIOTOM CKOPOCTU CBETA, HO Jake He YHMOMSHYJ, YTO
B OCHOBe BbIBOJIa (popmyin U nosoxeHuit TO, Kpome 3TUX MOCTYJIaTOB, JieKaT elié MUPOBO33PEH-
yeckue npeacrasieHuss KKM, HaumHas emé ¢ 3akoHa JBUKEHUM MATEPUAJIbHBIX TN [0 WHEPLMU
OTHOCUTENIBHO TMpOCTpaHcTBa (mepBoro 3akoHa HelotoHa). OH mocumras, 4ro camMo coOoil pasy-
MEEeTcsl, YTO Pa3 BEIECTBO HAXOIUTCS W [IBUKETCS B IPOCTPAHCTBE, HO HE 3allOJHSET €ro Lesu-
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KOM, TO UMEHHO 4epe3 He SIBJIAIoLIeecs MyCTOTOM MPOCTPAHCTBO MH(oOpMaLus (B3aMMOJIEHCTBUE)
repesiaeTcsl OT OJIHOM YaCTULbl BEILECTBA JPYrou (IyCTb TOXKE C MOMOIIBIO YaCTULl, TO €CTh Mare-
pHH), 4TO HENPEPHIBHOE MPOCTPAHCTBO-BPEMS U JUCKPETHASI MAaTepPUI-SHEPIUS €CTh JIBE Pa3IMUHbIE,
XOTS1 M B3aMMOCBSI3aHHbBIE CYIITHOCTH MUPO3/IaHM s, HeKMe cyOcTaHIu. Eciu e omycTUTh, 4To 3TO
HE TaK, TO U3-110]] TEOPUM OTHOCUTEJILHOCTH UCUE3aeT (DYyHIAMEHT, JIETIHI B OCHOBY €€ UUCTO Mare-
Matrdeckoro BbiBoAa. bez KKM Teoprs OTHOCUTENIBHOCTH CYLIECTBOBATh HE MOXKET.

Teneppb nepeiiieM K KOHKpETUKe. VI3 BbILIENPUBEIEHHBIX pacCykJIEHUN BBITEKAET, YTO Mep-
BOINPUYMHA 3arajIoK U MPOTUBOPEUYMIA COBPEMEHHOM (PU3UKHU, CKOPEE BCETO, CKPBITA B CAMBIX UCTO-
kax ¢opmupoBanus KIIM, a 3arem KKM, nosromy B noucke €€ MbICJIEHHO BEPHEMCS B KOHEI] CEM-
HAJIIIATOrO, Ha4Yaj0 BOCEMHAIIATOrO BEeKOB, BO BpeMeHa HbiotoHa. Be€ UTO OTKpBUT M 0OOCHOBAI
3TOT BEJIMKHUI YeJIOBEK, a TaKke MPe/IJIOKEHHBI UM alnapar MaTeMaTUYecKOro aHajausa (pusnuye-
CKUX SIBJIEHHUH /IO CUX IIOP OPAaI0T CBOEW JIOTMYHOCTBIO. M BCE ke Ha 3TOM CTPOWMHON KapTUHE €CTh
6eoe MATHO, Ha KOTOpOe 0OpaTHil BHUMAHHUE, ¥ CYIIECTBOBAHUE KOTOPOTO YECTHO MPU3HAJI CaM ke
HpI0TOH — 3TO0 3aKOH BCEMUPHOTr0 TSAroTeHMsl. [[0MOTHUTEIBHO 00paTUM BHUMaHKE M Ha TO, YTO
B OCHOBE BCell MeXaHUKU HbI0TOHA JIeKUT MepBbli € 3aKOH, JAIOIIUIA MPEJICTABICHUE O ABMKEHUU
[0 UHEPLUUM OTHOCHUTENIBHO MPOCTpaHCTBA. K MHEpLUU MBI €lE BEPHEMCS, B PaMKax YK€ HOBBIX
MPEJICTaBJICHUI O HEeH, a MOKa, J1aBaiTe, COCPEOTOUUMCS TOJIbKO Ha 3aKOHE TATOTEHUS.

Wrtak, HbI0TOH yCTaHOBUJI, YTO BO BCEM M3BECTHOM HaM MHpPE Mbl HAOTIOAEM OTHO H TO K€ —
moOble IBe TOUeUHbIe YACTHIIBI JIIDOOTO BellecTBa (J1Ba JIIOObIX TOUEUHBIX MATEPUATbHBIX TeJa) TIPH-
TATUBAIOTCA APYT K JIPYry CWJIOW MPSIMO MPONOPLUOHAIBHON IPOU3BEICHUIO UX Macc (my U m;y)
1 00paTHO MPONOPIIMOHATBHON KBAPaTy PACCTOSTHUS MEKTy HUMU (7):

Fy=Gmymy /i (1)

Koapdpurment nponoprmonansHoct G B popmysie (1), Ha3BaHblil 2pagumayuoHHOl nocmo-
SIHHOUI, SIBJISIETCS OHOM M3 (PyH/IaMEHTAJbHBIX (HEU3MEHHBIX TPH JIOOBIX OOCTOSITENBCTBAX) KOH-

o o 3
CTaHT B COBPEMEHHOI TeopeTrueckoil pusuke u B cucteme enqunui] CU nmeer pazmepHocts M~/ (KT
2 o
c”) Pa3mepHOCTh 3Ty ormpesensieT BTOpoi 3akoH Hbl0TOHA, ¢ MOMOIIIBI0 KOTOPOro U ObUla BBejieHa

B (pM3MKY eqUHMIIA CWJIbl, Ha3BaHHAasi «HbOTOH» (1 H = 1 kr M/Cz). To ectb, MBI HaOMIOMAEM TIPO-
SIBJIEHUE CUJIbI TATOTEHUS Yepe3 BIMSHUE ITOW CUJIbl Ha TUHAMUKY U3MEHEHHS IBVKEHUs MaTepH-
aJIbHBIX Tes. Y HbloTOHA, Kak BUAUTE, ObLIO IB€ BO3MOKHOCTH JaTh MAaTEMAaTHUECKOe ONpe/esieHIe
CBSI3U CUJIBI C MAacCOi — cTaTudeckoe (¢ nmomoiipio popmyssl (1)) U AMHaAMUYECKOE, MOTyUYUBIIIEe
Ha3BaHue BTOporo 3akoHa HeiotoHa. OH BBIOpa BTOPOI BAPUAHT, YTO U ONPEAEIUIIO MaTeMaThye-
CKMI anmapar KJIacCUYeCKOW MEXaHWKH, a IOTOM U Bcell (pusuku. Beitoepu HploTOH niepBblil Bapu-
aHT, 9TOT MaTeMaTUYECKUii anmapart ObuT Obl MPUHIMITMAILHO UHBIM, CKOpEe BCEro MeHee YI0OHbBIM,
HO, TIO CYTH, OTpaxaJ Obl Te ke camble (PU3MUECKHE SIBJICHUs, T€ K€ CaMble TIPE/ICTABJICHUS O HUX,
1 TaK e 0a3upoBasics Obl HA SKBUBAJICHTHOCTH TSIKEION M MHEPTHON Macchl. TOJTBKO BMECTO I'paBH-
TAIIMOHHOM MOCTOSIHHOM B HEM ObLTa Obl MOCTOSIHHAS MHEPTHASI, U Tak Jaee. Takum oOpa3oM, MaTe-
MaTH4YeCcKHil annapar, NpuMeHsieMbIil B €CTeCTBEHHBIX HAYKaX, €CTh Pe3yJbTaT pelleHusl,
KOTOpOe NMPHHSIJ Hall pa3yM, ero BbIOOp, He 0ojee. Y 3TOro Bridopa Bcerga 0bLia, ecTh
U Oyaer aabrepHaTuBa. OYeBUAHO, YTO caM MO cebe MaTeMaTHMUYEeCKU# ammapar He UMeeT s
€CTECTBEHHBIX HAyK HUKAKOTrO MPUHIMIHUAIBHOIO 3HayeHus. /laxke moJiHasi 3aMeHa MaTeMaTH-
YeCcKOro anmapara Mo:kKeT ObITh N0J00HA nepeBoay (ppa3bl, OTpa)kawuieil KaKkyw-jaiudo
MBICJIb, C O/IHOTO SI3bIKA HA JAPYroii, ecjii, KOHEYHO, CaMa MbICJIb 0CTAJACh HEM3MEHHOII.
CdopmynupoBaB Tak 3aKOH BCEMHUPHOTO TATOTeHUs, HbIOTOH, OJHAKO, He CTal OOBSCHATH
HU TPOU3BEACHUE TAKEIBIX MACC B YMC/IUTEJIE BBIPAKAIOIIEH 3aKOH MaTeMaTU4ecKou (pOpMyJibl,
HU (PUBUKO-(PUIOCO(CKYIO CYIITHOCTh SKBUBAJIEHTHOCTH TSKENONM M MHEPTHOU Macchl. HecmoTps
Ha PUCK MOTEPSITh HA TOM CBOW HAyUHBI aBTOPUTET, KOTOPBIM, Ka3a10Ch Obl, TPeOOBAJI 9TO ClIeaTh,
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HECMOTps1 Ha TO, YTO MOCJIE TOr0, KaK OH c(pOPMYJIMPOBAJI 3TOT 3aKOH, OH MPOXKUJ €IIE OYEHb JI0JIT0
¥ ¥IMeJT BpeMs TIIATeJIbHO ero o0aymarh, HpIOTOH ocTasicsl Ha MO3UIMH, KOTOPYI0 KPaTKO CBOMMU
CJIOBAaMH MOKHO OXapaKTepU30BaTh TaK: S 3HAI0, UTO TATOTEHUE CYIIECTBYET, U YTO MAaTEMATUUYECKU
OHO MOXET OBbITh BHIPaKEHO BHIBEJEHHOIN MHOIO (hOPMYJIOi. 3aKOH OOpaTHBIX KBaJAPATOB B HEM MOXET
OBITH CBSI3aH C TEOMETpHEl, HO TIPUUYKMHY IMPOU3BECHUs MacC 51 He 3HAI0, [I03TOMY ITPOCTO BOCIIPH-
HUMAIO 3TO, KaK JIaHHOCTh. Pe3ioMupoBasl oH cBOI0 MO3uIMio (ppazoi: « UmoTe3 He U3MBIILISIO».
O BnoxeHHOM HbI0OTOHOM B 3Ty (ppasy cMbiciie CErogHs, KOHEYHO, MOXKHO CIIOpUTh. OYeHb MOX0Ke,
yto HpBI0OTOH He 0e3 OCHOBaHWII omacajics, 4To Jirodas ero omuoka OydeT 03Ha4aTh BO3MOXKHOCTD
MHOTOUYHMCJICHHBIX TOTJa CTOPOHHUKOB PEJIMTMO3HOM CXOJACTUKU B HAyKe BHOBb 3asIBUTh O CBOEH
MOHOIIOJIMM Ha UCTUHY. XOTsl, CKOpee BCEro, OH MPOCTO CUUTAJ, YTO HEOOOCHOBAaHHAs TUIIOTE3a,
B KOTOPOU OH M caM He yBepeH, C OOJIbIIIEH BEPOSITHOCTHIO YBEIET HAYKY B CTOPOHY OT MICTHHBI, YeM
K Hell MPUOJIM3UT, U CTPOTO, HECMOTPSI HU Ha UTO, IPUACPKUBAIICSA TakuX nmpuHIUIOB. Ppa3y Helo-
TOHA, TAKUM 0OpPa30M, MOKHO CUMTATh aHAJIOTOM 3HAMEHHMTOTrO BhicKa3biBaHUs1 Cokpata: « S 3Halo,
YTO HUYEro He 3HAI0», HO, MOXKaJyi, 60oJee TOUHO OTPAKAIOIIUM CYTh Jef1a, Tak Kak HploToH cop-
MYJIMPOBAJI CBOIO MO3UIMIO O3 M3JIUIITHEN KaTeropuyHOCTH, CKopee Kak: f 3Haio, 4To ecTecTBeH-
HBIX IPAYUH TOTO HE 3HAI0, CJIe0BATEILHO, M I3MBIIILISATH CBEPXbECTECTBEHHBIX OOBSICHEHUI 3TOMY
He Oyay. Yrto TyT ckazath? SpKuil mpuMep MO3UIIMU HACTOSIIIETO YIYEHOro. X04eTcsl BCTaTh U OT/IATh
yecTb. bpaBo, cap Mcaak!

Co BpeMeHu OTKpBITHSI HBIOTOHOM 3aKOHA BCEMUPHOTO TATOTEHUS MIPOIILIO TPUCTA C JIUIITHUM
JIeT, HO pa3Be Mbl MOKEM CUMTATh, YTO JaXe Terepb, Jaxke C MOMPABKAMH U OOBSCHEHUSAMU DVH-
IITEHA, MOJTHOCTHIO MOHUMAaeM MPUPOTHYIO CYITHOCTD 3aKoHa Tsarotenus ? [lonpodyem pa3oOparbest
nouemy. HauHEM ¢ BbIpaxkaionieit 3ToT 3aKOH (pOPMYJIBI.

3nameHaresb ¢opmysb (1) ¥’ — 570, KaK ceffuac cumraeTcs, MPOSIBJIEHUE TEOMETPUUYECKOTO
3aKOHA OOpaTHBIX KBAIPaTOB, KOTOPBIN ObLIT MU3BECTEH elié 10 HbI0TOHA U SIBJISIeTCS CIIeICTBUEM TOTO,
YTO TIOMIA/Ih MOBEPXHOCTU C(hepbl MPONOPIMOHAIbHA KBaApaTy e€ paanyca. 3aKOH OOpaTHBIX KBaI-
partoB xopolro cornacyercs ¢ npenacrapieHussMu KKM 00 u3nyueHnn U niepeiauye Bcex THIIOB B3a-
MMOJIENICTBUS C MOMOILBI0 U3JIyUeHHs. DTOMY K€ 3aKOHY MOAUMHSETCS, HAIPUMEp, U CUJla 3BYKa,

pacnpocTpaHsIoerocsi B Buje cepruueckor BOJHBI OT TOUEYHOrO MCTOYHMKA. 3HAYMT, ¥ - 510
NpsIMOE JTOKA3aTesbCTBO, UTO npeacrapieHne KKM o ¢gpopMupoBaHud rpaBUTALIMOHHOTO B3aUMO-
JEWCTBUS 3a CUET U3JTyUYEHUs BEILIECTBOM YacTHUII-BOJIH, HA3BaHHbBIX IPaBUTOHaMU, IpaBuiibHOe? [a,
9T0 OBLIO OBI TaK, ek Obl 3HaMeHaTe b (hopMyITbI (1) MOKHO OBUIO C IIOMOIIIBIO YKA3aHHBIX Mpe/-
CTaBJIEHUI JIOTUYHO CBSA3ATh C €€ YHUCIUTENIEM.

Ecmu 61 B unciurene dopmyis (1) Obl1a cyMMa Mace WM KaKUX-JIMOO ellé rmapameTpoB,
eci Obl TPaBUTAITNS XOTh KaK-TO ObLIa CBSI3aHA C TE€OMETPHUECKUMU TMapaMeTpaMy YacTHIl Belle-
CTBa, TO BCE OBLIO OBl TOpPA3/I0 JIOTUYHEE, HO IPOU3BEIEHIE MACC CBS3ATh C JIYYHCTON MPUPOIOH Tpa-
BUTAIMU TIPAKTUYECKU HEBO3MOXKHO. Jlaxke ecii mpeicTaBuTh cebe, YTO MHTEHCUBHOCTD U3ITyUeHUSI
IPaBUTOHOB IIPOMOPLMOHAIBHA KBAApaTy MACChl, TO Mbl IIOJIyYUM CYMMY KBaJpaToB Macc, a He UX
Mpou3Be/ieHue. 3alyMaiTech Hajl TeM, YTO, YBEJIMUMBAs B JECATH pa3 Maccy KaxJI0ro 13 AByX I1apoB
(He MMeeT 3HaYEeHHUsl — 3a CUET UX IUIOTHOCTU WJIM IMaMeTpa), HO, HE U3MEHSISI PACCTOSIHUS MEXIY
UX IIEHTPaMH, Mbl YBEJMUMBAEM B CTO pa3 (KBaApaTUYHO OTHOCUTEIBHO MACChl) CUJTy MX TpaBUTa-
LIMOHHOT'O B3aMMOJIEHCTBUS, a 3HAYUT U MOTEHIIUAIBHYIO SHEPruio rpaBuTaiui. HemHoro nsmenum
1 KOHKpeTU3upyeM 3Ty 3aj1ady. [IycTh ucxoqHast Macca oqHoro mapa Obuta 1 xr, a gpyroro 10000 kr.
Mpbl XOTUM YBETMUUThH CUJTY UX TPaBUTAIMOHHOTO B3anmoencTtBus B 10 pas. I1jist 3Toro Mbl nmeeM
BO3MOXXHOCTB B 10 pa3 yBeJIMUUTh Maccy OTHOTO U3 IapoB, JIIoOoro. Mtak, Mel TOOUBaeMCsI OTHOTO
Y TOTO K€ YBEJIMYEHUSI CUJIbl TPABUTALIMOHHOTO B3aUMOJEWCTBUS U IOTEHIUAIBHON SHEPTUU I'PaBU-
TalliM, B OJIHOM CJTy4yae YBEJMUMBasi OOIIyI0 MacCy CUCTEMBI U3 JIBYX IApOB Ha 9 Kr, a B JIpyromMm
Ha 90000 xr. Pazauia B necats Thicssd pa3! M 910 vIbh 0 KOHKPETHBIM YCJIOBHSM 3a7auu. MOXKHO
MPEJCTABUTH M CKOJIb YTOIHO OOJIBIIIYIO Pa3HHUITY. A Tenepb COMOCTaBbTe 3TO ¢ (hOpMYIIOi DUHIITEHA
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E=mc’ , TTIe CBSI3b MKy MacCOU M SHEpruen orpeesieHa, Kak cTporo JuHerHas. OOparuTe BHUMA-
HUE, YTO Mbl pacCMaTpUBaeM YHMCTO CTAaTUYECKYIO 33/1a4y, KOHEUHO, UIeaTM3UPOBaHHYI0. 3/1eCh HET
JBVKEHUS1, 4 3HAYUT, HET U BIMSIHUAS BpeMeHU. Takue ycloBUs [IeJ1al0T HEBO3MOKHBIM IIPUMEHEHNE
st 0ObsicHeHus atoro nporuBopeuns 3¢ dexkro CTO. 3amaua He 3aBUCUT OT KOHKPETHOM BEJH-
YUHBI IUVIOTHOCTH WM Pa3MEPOB IIAPOB, BAXKHO JIMIIb u3MeHeHue ux maccsl. [Toatomy u OTO 3xech
He peliaer Bcex npoodneM. Hamprmep, Kak MOXKHO OOBSICHUTD, UTO BEIIECTBO C OJIHOW U TOM K€ Mac-
COM MCKPUBJISIET TPOCTPAHCTBO-BPEMS COBEPIIEHHO OIMHAKOBO, KaK OyIy4YH COCPEOTOYEHO MpaK-
THUYECKH B TOUKE, TaK ¥ 3aHUMAs1 B TPOCTPAHCTBE-BPEMEHN 00BEM OIPOMHOTO I1apa, IEHTP KOTOPOTo
COBIAJAET C yKazaHHOW TOUKoW. HeT B 9TOM 3a/1aue M HUKAKUX JAPYruX, KpoMe IPaBUTALIMOHHOTO,
TUIOB B3aUMOJIEHCTBUS, CUCTEMA U3 JIByX LIApOB MOJHOCTHIO W30JMPOBaHA OT BHELIHErO BO3JEi-
crBus. To ecTp MOKHO CUMTATh, UTO, KPOME I'PABUTALIMOHHOM, B 3TOM 3aJaye HET HUKAKOU Jpyrou
SHEpruu, KoTopyio Mbl u3meHsieM. [loydaeTcs, 4To HUKAKoro TOkIECTBAa MEX/ly MacCOM U SHEpruen
HE CYLIECTBYET J1aXke B TAKUX IPOCTEUIINX MBICIIEHHBIX OMbITaX.

Kpome npousBeneHusi macc HEBO3ZMOXKHO CBSI3aTh C B3aMMOJEWCTBUEM MaTepUaIbHBIX Tell
MOCPEICTBOM M3JTy4€HUsI CIIEUMAIbHBIX YacTHIl U TpeTuid 3akoH HeloToHa. Beapb eciu rpaBUTalioH-
HOE B3aUMOJIEIICTBUE MEXK]IY TelaMH paclipOCTPaHAETCsl C HEKOE! KOHEUHOM CKOPOCTBIO, CBS3aHHOM
CO CBOOOZIHBIM TIOJIETOM B MPOCTPAHCTBE OE3MACCOBBIX YAaCTHIL (IPABUTOHOB), KOTOPBIE, JIETS, YKe
HUKaK HE B3aMMOJEHCTBYIOT C UCIYCTUBIIMMHU UX TeJlaMU, TO HallpaBJIEeHWE CUJI B3aUMOJEICTBUS
CTPOTO MO MPSIMOU JIMHUY COEAMHSIONIEH Tesa, TI0 CyIIeCTBY, HEOObSICHIMO.

B TouHOCTH Takke HEOOBSCHUMO NMPOM3BENCHUE MEKTPUUECKUX WM MArHUTHBIX 3apsi/ioB,
a Tak’Ke CTporasi CAMMETPUYHOCTb CHJI MEX/ly B3aMMOEHCTBYIOIIMMH Ha PACCTOSIHUHU (C TIOMOILIBIO
(poTOHOB) Tenamu (Kak Mo BEJIMYMHE, TaK U MO HAIPABJIEHUIO) B AHAJIOTMYHOM 3aKOHY TATOTEHUS
3akoHe Kynona. OTcyTCTBUE CBA3M 3apsI/IOB C Maccou emié Ooblie MpuOaBiIsSeT 3/1eCh 3araJlouHOCTH.

Takum 00pa3om, B OTJIMUME OT KOJTMYECTBEHHOTO OMMcaHusl (PyHKIIMOHATBHON 3aBHCMOCTH
MeXJy napameTrpaMu (pU3MUYECKU sICHBIX sIBJIEHUI (HarpuMep, Kak BO BTOpOM 3akoHe HbloToHa),
MaTreMaTnuyeckue (popMyJbl B 3aKOHaX TArorenus u KyJjiona (B yacTu npousBeieHUsI Macc
U 3apsA0B) CJOYKAT He TOJbKO JJIsl YCTAHOBJIEHHSI KOJHUYeCTBEeHHON B3aUMOCBA3H (hu3u-
YeCKUX BeJHYHH, HO H SIBJISIIOTCS ¢JUHCTBEHHbIM 00'bsiICHEHEM caMoiil (hru3nuecKkoil cym-
HOCTH TATOTEeHUS M SJeKTPOMAarHuTHOro B3anmoaeincteus. To ke camoe kacaercs u crpa-
BeVINBOCTH TpeThero 3akoH HbloToHa 17151 CHJI rPaBUTAlIMOHHOTO U 3JeKTPOMArHUTHOIO
B3aNMO/IeCTBHSI.

Pa3BuBas Temy conocraBieHusl 3aKOHA T'PaBUTALMU C (PYHKLIMOHAJIBHOMN 3aBUCUMOCTbI0 E =

mc’, paccMoTpuM pazMepHocTh hopmyibl (1). JIioOo# yenoBek, Ubst IeATEIBHOCTD CBA3aHA C TEXHU-
YECKUMHU U (PU3UYECKUMHU PacyE€TaMHu, 3HAET, UTO MPOBEPKA JIOTUYHOCTH Pa3MEepHOCTU (PU3UUECKUX
BEJIMYMH SIBJISIETCS TIPY MTPOBEICHUH TAKMX PACYETOB OJHUM M3 OCHOBHBIX CIIOCOOOB CAMOKOHTPOJISI
Ha rpeaMeT nonyieHHsx onmoOok. Cormacao TO, Macca ¥ SHEprusi — 9TO J1Ba MPOSIBJICHHUS OTHOTO
¥ TOTO ke cBoMcTBa Matepuu. [1oaToMy B JTI0OBIX pacuéTax, MOObIX (PU3UIECKUX SIBICHUI Mbl IMEEM
npaBo (B pamkax KKM) 3aMeHUTh SHEPruio Maccou, 1 HAOOOPOT (UTO CETOHS U JIeJIaeM B sIJIEPHOM
(busmKe 1 TEOpUM FTIEMEHTAPHBIX YACTHUIL), U IIPOBEPUTH, KaK 3TO OTPA3UTCS HA pA3MEPHOCTH PE3yJIb-
TATOB, HE TIOJTYYMM JIK MbI KaKOTO-JI00 abcypaa. 3aMeHUTh B 3aKOHE I'PAaBUTAITUH MACCy SKBUBAJICHT-
HOW ell SHepruer BooOIIe OblI0 Obl OUYeHb YOOHO M JIOTHYHO. DTUM MBI CIIeJIaId Obl MAacCy TOJBKO
Mepoii THEPTHOCTH, a TSDKEITYI0 MacCy 3aMeHUIIH Obl O0Jiee €CTeCTBEHHOM B TAHHOM CITyJyae SHEepruei
B3aUMOJIeHCTBUS. TaKuM 00pa3oM, MBI C TIOMOIIBIO PEIATHBUCTCKOM CBSA3KM MACCHI C SHEpPruen 00b-
SICHIJTH ObI BBEIEHHBIH ené HhI0TOHOM IPUHITUTT SKBUBATIEHTHOCTH TSIKEJIOW M IHEPTHOM MacChl, YTO
CYILIECTBEHHO YIPOCTUJIO Obl HAM TIOHMMaHWE TPABUTAIIH U SBUIJIOCH Obl OYEPEIHBIM JI0Ka3aTesb-
ctBoM npaBwibHOCTH TO 1 KKM B niestiom. Ho, noncrasus B hopmyity (1) BMECTO Macchl SHEPTHIO,

MBI, 03 ydeTa rpaBUTAIMOHHON MOCTOSTHHOM, TIomy4daeM pasmepHoctb B CU: [Tk 2/m? wm H2 (HB1O-
TOH B KBajgpare)?!! Jla, umeHnHo tak. Popmya, ciaykamas 1Jisi onpe/iejeHus CHJbIL, 1aéT,
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0e3 yuéra BXoasIIeli B He€ MOCTOSIHHOM, pa3MepPHOCTh KBajgpaTa cuibl. COOTBETCTBEHHO,
rpaBUTAIIOHHAS TIOCTOSTHHASI TTproOpeTaeT pazmepHocTh 1/H, To ecTh pa3mepHOCTh 0OpaTHO TMPO-
MOPIIMOHATIBHYIO cujie. MOXeT JIM Takoe ObITh, TIPU YCJIOBUU, YTO, KAK MbI CETO/IHSI CUUTAEM, MaTe-
MaTHKa U CYIIECTBYIOLIUE CETOAHS CUCTEMbI €JUHUI] CTPOTO U OJJHO3HAYHO OTpakaeT (PU3NYECKYIO
CYIIHOCTH sIBJIeHUA? MOXKeET, HO, COTJIACUTECh, C BEPOSITHOCTBIO OJTM3KOW K HYITIO.

Mor 51 310 He 3amMeTuTh DiiHIITerH? Bpsin . OH Beb HECKOJIBKO MOCIIEIHUX JIECATUICTUI
CBOEH JKM3HU 3aHUMAJICS €IMHON TeopHel MoJis, Ky/la, eCTeCTBEHHO, JOJIKHO ObUIO BOUTH W TIONE
TATOTEHUS. AJbOepT DUHINTEHH SBHO YMeJ MBICJIUTh Ha SI3bIKE MATEMATHKH TaK, KaKk MaJlo KOMY
JaHO (XOTS M caM TOBOPHJI, YTO MBICIUTH (hOPMYJIaMHU HEBO3MOKHO). YeloBeK, KOTOPbI, pa3ioKuB
Jlopenii-paktop B psin Teitsiopa, cMOT MOAMETUTb, YTO BTOPOM WIEH 3TOTO psijia IPU YMHOKEHUU

2 . o
Ha mc” puoOpeTaeT BU/I KJIACCHUECKOU (POPMYITbl KUHETUYECKON SHEPTUH 1 MCHIOJIb30BAJ 3TO MPH

BBIBOJIE CBOEH 3HAMEHUTON (hOPMYJIbI E=mc’ [3], momkeH ObUT yBUIETh MAaTEMAaTUIECKYIO 3arajKy,
KOTOpast JISKHUT B €ro TeOpHH OYKBaJIBHO Ha MOBEPXHOCTH. TPy/IHO HE MPEIOoNIOKUTh, YTO e€ 3ame-
yasu v apyrue goau. [louemy ke HUKTO (110 MOMM CBEICHUSAIM) €€ He 03BYumrI? Ckopee BCero, JIMIb
MOTOMY, YTO HUKTO, BKJTIOYAsl DWHINTEHHA, HE CMOT OOBSCHUTH TIOTYYalOIIyI0Cs a0CYpAHOCTh pa3-
MepHOCTH. 3aderas BIiepé/1, CKaxy, 4To s Toxe He cMor. [IpocTo B Xoe HallX ¢ BaMM JaIbHEHIITNX
paccy:KIeHUH 3Ta 3arajka uCue3HeT cama COOOi.

Termeppb nepeiaém k Gojee OAPOOHOMY PACCMOTPEHHIO ITOTEHITMATBHON SHEPIHU TPAaBUTAIIH-
OHHOTO B3aMMOJIEHCTBUS (IPaBUTAIIMOHHON SHEPTUH). B MpakTHYeCKON NesATeIbHOCTH Ha 3eMJie Mbl
MIPUMEHSIEM YITPOIIIEHHOE TPeJICTaBIeHre 00 TOM BHJIE SHEPTrUH, IPUHUMAS TPUOIMKESHHO YCKOpe-
HUe CBOOOIHOTO IMajIeHusI 3a IIOCTOSTHHYIO BeJIMUUHY (g = const). B aToM ciiydae moboe Tejio Maccoi
m OyzeT 001agaTh MOTEHIIMAILHON SHEPrueH Ey,=mgh, naxonsacw Ha BHICOTE h HaJl yPOBHEM, IPHHSI-
THIM 32 HYJIEBOW. 3a HYJICBOM ypOBEHb BCEI/ia MPUHUMAETCS caMoe HYkHee (ONvKaiiiee K eHTpy
3eMJIM) TOJIOKEHHE TeJla U3 BCeX BO3MOXKHBIX B KaXkI0M KOHKPETHOM 3agaue. Hanpumep, Mexanuka
nBXKeHUs! JM(PTOB B HEOOCKPEDE M B CTBOJIE TOPHOM IIAXTHl PACCUMTHIBACTCS COBEPILICHHO OJMHA-
KOBO, XOTsI yPOBEHb TIOBEPXHOCTU 3eMJTH MPUOTIMAKEHHO COOTBETCTBYET B TIEPBOM CITydae HUKHEMY
TIOJIOXKEHUIO TQTa, 2 BO BTOPOM BepxHeMy. [1pu cBoboaHOM (63 TpeHw ) aIeHuH TeJ 3/1ech BCeraa
TIOJTHAsI SHEPTUSI PaBHA CyMMe MOTEHLIMAILHON M KUHETUUYECKON SHEPTUH, KOTOPbIE, B CBOIO OUepe/lb,
BCer/a MoJOKUTEIIbHBI TMOO paBHBI HYJO. Be€ nornyno. Het HUKaKuX MpOTUBOPEYHH.

Kapruna kapauHainbHO U3MEHSIETCsl, KOT/la Mbl HAUMHAEM YYUTHIBATh 3aKOH BCEMUPHOTO TSITO-
teHus1. CaMbIM TIPaBHIIBHBIM, MHE KaXeTcsl, OyJeT MPOCTO MPOIMTUPOBATH 3/1€Ch TIO3UIHIO O(PHITH-
anbHON Hayku. I3 BceX MpOUYMTAHHBIX MHOW OJIMHAKOBBIX MO CMBICITY COBPEMEHHBIX OIpeIesIeHU
I'PaBUTAITMOHHONW SHEPrvH, HanOoJiee KPaTKoe U sICHOe TIPUBEICHO, NoXanyi, B Bukunenuu [5] (cra-
Thsl «['paBUTALIMOHHAS SHEPTUS»):

«['paBuTaIiMOHHas1 SHEPrusi — MOTEHIIMAIbHAS SHEPTUsI CUCTEMBI TeJl (4acTHIl), 0OyCJIOBJICH-
Hasl UX B3aMMHBIM I'PaBUTAIIMOHHBIM TATOTEHUEM... OOIIenpuHsITa HIKala, COrJIACHO KOTOPOU sl
OO0 CHCTEMBI TeJl, HAXOISAIIMXCS HA KOHEYHBIX PACCTOSHUSIX, TPABUTAIIIOHHAS SHEPTUSI OTPHIIA-
TeJIbHA, a /Il OECKOHEUHO YHAJIEHHBIX, TO €CTh IS TPABUTAIIMOHHO HE B3aUMOJIEHCTBYIONIHMX TeJ,
rpaBUTAIIIOHHAs SHEPrusl paBHa Hy/o. [lonHas sHEprus cUCTeMbl, paBHAsl CyMMeE I'pPaBUTAIOH-
HOW ¥ KUHETMYECKON HEPruU NMOCTOsIHHA. 1J1s1 M30IMPOBAHHOM CHCTEMBbI T'PAaBUTAIIMOHHAS SHEPTUSI
sIBJIsieTcs SHeprueit cBsi3u. CUCTEMBbI C MOJIOKUTEIBHOM TOTHOM SHEprueil He MOTYT ObITh CTaluo-
HApHBIMU».

CrnenoBarenbHO, Uil AByX TATOTEIOIIMX TOYEYHBIX MAcC, UCXOIs U3 JAHHOTO OIpeesIeHUs]
u popmyssl (1), momyyaercs, 4TO NOTEHIMAIbHAS SHEPTUsl TPABUTAIIMM PABHA:

Eg == Gml mz/r. (2)
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Ata obmenpunsTas ¢opmya [1], [5] mo3Bonsier HaMm CUUTaTh, YTO 3aKOH COXPAHEHUsI SHEp-
T'UU TIPU TIEpeXo/ie TPABUTAIIMIOHHON SHEPTUH B KUHETUYECKYI0 (DOpPMAJIbHO COOMIOAAETCS TIPH HYJIe-
BOI1 IIOJIHOYM SHEPIUH, HO J1aBaiiTe MpOaHaIU3UpPyeM, UTO L€ U3 3TOro BeiTekaeT. I3 conocrasienus

opmynbt (2) c E = mc’ (c 0ObeTMHEHNEM 3aKOHOB COXPaHEeHU I SHEPIMU M MACChl) OJTHO3HAYHO Clie-
JyeT HeoOXOIMMOCTh BBEICHUS TIOHSATHS OTPUIATEIBHON Macchl. MBI MOXEM 3TO C/IeNaTh, MOCUH-
TaB UHEPTHYIO MACCy TOJOKUTEBbHOM, a TSKETYI0 OTPUIIATEIbHOM M COXPAHUB MPUHITUI UX SKBU-
BaJICHTHOCTH TOJIBKO IO aOCOMOTHOM BenmunHe. [lomydaeTcs, Ha IepBBIi B3MJIsAl, OUYeHb JIOTUIHO,
U CTPAaHHO, 4TO TakoW BbiBOjA B pamkax KKM 1o cux mop He chenaH, Tak Kak I 3TOrO MUPO-
BO33pEHMS OH TpeCTaBIseTCsl Hem30eKHbIM. TOMBKO BOT B IIEJIOM, MHEHHUE, UTO TIOJTHAsT SHEPrHsl
CTOJIKHOBEHHUS JIBYX TeJI, B TOM YHUCJIe 1 KOCMUYECKHX OOBEKTOB, TIO]T ICHCTBHEM IPaBUTAIIUM BCET/Ia
paBHA HYJIO, IBJISAETCS OJTHUM M3 CaMbIX IIPOTUBOPEUMBBIX, €CJTM HE CKa3aTh aOCYPIHBIX ITOJIOKSHHIA
B COBPEMEHHOI (pu3MKe. A MOHATHE CTalMoHapHasl cucteMa? Pa3ee OHO HE MPOTUBOPEUUT CaMOMY
TIPUHIIAITY SBOTIOIMY MUPO3TaHUS ?

Terepb MOCMOTPUM, YTO TOJYUYMTCS, €CITA K TIPOIecCy COMVKEHHS BYX MaTepUaIbHBIX Tell
IO ISMCTBYEM I'PaBUTAIIMM TIPUBJIEUb U3BECTHYIO (PYHKIIMOHAIBHYIO 3aBUCUMOCTh CTO, uTo «11s
J000T0 TIporiecca B M30JIMPOBAHHOM CUCTEME BBITIOHSIETCS PAaBEHCTBO:

ACE) =-c A my), (3)

COMJIACHO KOTOPOMY YBEJIMYEHHE KMHETUYECKOM SHEpPruM MPONOPLMOHAIBHO yYMEHbIIEHUIO
CyMMbI Macc Tokost» [1] (cratess «OTHOCHTENBHOCTH Teopust», ¢. S11). OueBngHO, YTO paccMat-
puUBaeMasi HaMM CHCTeMa M3 JIBYX TeJl M30JIMPOBaHHAasl (SHEPreTMYECKM 3aMKHyTasi), U 4YTO B HeW
SIBHO TIPUCYTCTBYET POCT KMHETWYECKoi sHepruu. Kak OyneM yMeHbIaTh MPOM3BEACHNUE TSIKEIBIX
Macc MOKos MpH pacyére TAroreHus1? CorylacHO TEOPUM OTHOCUTEIBHOCTH TOJIBKO 32 CUET OIHOTO
Tesa, Torga kakoro? Mmm 3a cuet odoux Ted, Torna kak? A passe TO pa3zpelaeT yMeHbIIaTh Maccy
MIOKOSI KOHKPETHOTO KOJIMYECTBA BELIECTBA IPU OTCYTCTBUM JIEKTPOMATHUTHOIO U3JTyYEHHUs], BeIb
Macca TOKOs SIBJISIETCs 7Sl Hero a0comoTHBIM MUHIMMYMoM ? Torza, MoxeT ObITh, OmpoOyeM 00b-
SICHUTh BCE C MOMOIIBIO OTPULIATEIBHON MOTEHIMAIBHON SHEPIrMU I'PAaBUTALIMM M OTPULIATEIbHOM
Macchbl, B pe3y/pTaTe Yero, yCTpaHss OJHHM IPOTUBOPEUMs, CO3JaduM Apyrue? A Kak cBA3aTh BCE
3TO C TEM, YTO POCT KMHETMUECKOW SHEPrMM MPUBOJMT K YBEJIMUEHUIO Macchl ArxkeHus? [lonyya-
eTCsl, YTO TskKENass Macca MOKOsl JAOJDKHA YMEHBIIAThCS OHOBPEMEHHO C POCTOM MHEPTHOM MaccChl
nerxenus? Kak e Torga mpy 3ToM coOMoaeTcst IPUHIMI SKBUBAJIEHTHOCTH TSKENON M MHEPTHON
Macchl? Eciu ke B 3aKOHE BCEMUPHOI'O TATOTEHHS HE U3MEHATh MAacCy IOKOS M yYUTHIBATh Maccy
ABUXKEHHUS, KaK TKETYI0 Maccy, TO MOJMy4aeTcsl, YTO BEYHBIN JIBUTaTellb IEPBOrO poja BCE ke BO3-
MOxeH? DTO He TPYJHO MOKa3aTh, €C/IM OTKA3aThCs OT MPEACTABIEHUI O «HYJIEBOW» MOJHOU SHEp-
ruu 1ipy cTonkHOBeHUAX Tel. B OTO u CTO [3] KOHKpETHBIX OTBETOB HA BCE 3TU BOIPOCHl HAUTH I
He cMor. bosee Toro, y MeHs CJIOXWIOCh BIIEYATIEHUE, YTO 3TU Pa3Jesibl TEOPUU OTHOCUTEIbHOCTH
JIOTMYECKH BOOOIIIE ¢1a00 B3aMMOCBSI3aHbI M TPOTUBOpPEYAT JIPyr ApYry. £ Mory, KOHEYHO, peArio-
JIOXUTh, 4TO ommbdatock. [Ipocto He cMor pa3obpaTbcs, Kak M MHorue apyrue. Ho mouemy Ttorma
o(uranpHas HayKa He 1IaeT TOYHBIX OTBETOB HA MEPEYMCIICHHBIE BOITPOCH B JIIOOOM CIPABOYHHUKE
1o pusuke? OHM ke ABHO HANIPALIUBAIOTCSI.

Ipumeuarnue. Hanpumep, 6 [5] (6 cmambe noceésuyéHHOl 3K8UBANEHMHOCTU
Maccol U dHepeuu) MONCHO HAWMU HEKOmopvle O00BSACHEHUs, HO C MAKUM
KOAUUECMBOM 02080POK, BKAHOUASL OONONHUNENbHBIE MOAKOBAHUSL CYUSHOCTIU MACCHL
0151 KAXHCO020 KOHKPEMHO20 CAYUAs, UMO 2080pUMb O KAKOU-AUOO CMPOUHOU
meopuu, nexcauieli 8 OCHoO8e 8cezo 3Mo20, HA MOLL 832150, He NPUXOOUMCS.

Hamocnenok, paBaiite norpoOyeM pa3o0parbcst HACKOIBbKO MPUHIIMI TIEPEIauy IPaBUTAIIMOH-
HOTO B3aMMOJICVICTBUSI C TTOMOIIBIO U3TYUYeHHs TPABUTOHOB BOOOIIE MOXKHO CBSI3aTh XOTh C KaKOM-
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TO JIOTMKOM. MBI 3HaeM TOYHO (110 KpailHeW Mepe, y HAac HeT NMPUYMH CUUTATh MHAue), YTO I'PaBU-
TalMsl OJMHAKOBO JEWCTBYET MEXKAY JIIOOBIMU YaCTHIIAMH BEIIECTBA U, B TO K€ BpeMsl, He SKpaHU-
pyeTcsi U He caepkuBaercsi HuUeM. [IpencraBbre cede MoIET TpaBUTOHA B MPOCTPAHCTBE CO CKOPO-
CTBIO CBeTa. BCTpeTuBIIUCH ¢ JII000H YacTHliel MaTepru (XOTh C UMEIOIIMM MacCy BEIIECTBOM, XOTb
¢ 6e3MaccoBbIM (POTOHOM) TPABUTOH JIOJKEH COOOLIUTH €My UMITYJIbC CHJIbI, HAITPABJIEHHBIN B CTO-
POHY IIPOTHBOIOJIOKHYIO HAIIPABJIEHUIO CBOETO MOJIETA, HE MEHSs, OAHAKO, TPAEKTOPUIO U CKOPOCTh
TMOCJIETHETO U, MOJTydJaeTcs, 0e3 BCSIKMX SHEPreTMYecKux 3arpar Ha 371o. [Iponomkas cBoil MonieT,
I'PaBUTOH JIOJKEH UMETh BOZMOKHOCTD IMTOBTOPSTH BBIIEYKAa3aHHOE JICHCTBHE OECKOHEUHOE KOJTYe-
CTBO pa3. Takue HeBepOsATHBIE CBOMCTBA CETOIHS OOBSICHSIOTCA TeM, UTo, cornacHo OTO, monér rpa-
BUTOHA MCKaXaeT caMO MPOCTPAHCTBO-BPEMSI, UTO U SIBJISIETCS MEPBUYHOM MTPUUYMHOI CyILIECTBOBA-
HUS B IPUPOJE TpaBUTAlMU. Tak Kak HeT SKpaHupymomero apgexra, To 00 0OMeHe TpaBUTOHAMHU
MEX/1y YaCTUIIAMH BEIIeCTBA Peuy ObITh HE MOKET. [ paBUTOHBI MOTYT «IIPUHAIEXATh» TOJBKO TOM
YaCTHIIe BEIECTBa, U3 KOTOPOU MEpBHId pa3 BhuleTe M. B GeckoHeuHol BceeneHHON rpaBUTOH, pa3
TMOSIBUBIIKCH, OyJET CyecTBOBaTh Be4HO. Ho MOXHO /i mpenctaBuTh cede, uto OeckoHeuHas Bee-
JIEHHasl CYIIECTBYET KOHEYHOE BpeMsl U MOSIBUJIACh U3 OIHOUM TOUKM? B KOHEYHOH (reoMeTpruyecKku
3aMKHYTOH) BcenleHHO eIMHCTBEHHO BO3MOKHBIM /151 TPABUTOHA CIIOCOOOM MPEKPATUTh CYITIECTBO-
BaHMe (WJIM HAYaTh HOBBIH LIMKJI CYLLIECTBOBAHUSI) SIBJISIETCS €70 BCTpeya C TOM YacTULEH BEIIeCTBa,
13 KOTOPOM OH BBLJIETEN, €CJTH IOMYCTUTh MMEHHO 3TO, a He IPUTSKEHHE YacTHLIeH camoil ceOst uepes
BCE 3aMKHYTOE MPOCTPAHCTBO, KOTOpoe obieren rpaBuToH. Ho, Tak kak cormacHo KKM rpaButoH
Y UCIYCTUBILIAS €70 YaCTHIIA IBUXKYTCS B IPOCTPAHCTBE HE3ABUCUMO JPYT OT Jpyra, BEPOSITHOCTh UX
BCTpPEUM MPAKTUYECKHN OTCYTCTBYET, MOITOMY 3aMKHYTasi BeceneHHas B 1oO0OM citydyae OyaeT «Hachl-
IIaThCs1» TPABUTOHAMHU BCE OOJIbIIIE U OObIe. A pa3 B 3aBUCUMOCTH OT TUIOTHOCTH TIOTOKA I'PaBUTO-
HOB JIOJDKEH MCKPHBIISTHCS POCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM, Y€pe3 KOTOPBIN 3TOT MOTOK
UJAET, TO NPEACTABIISACTEe, KaK JI0JDKHO UCKPUBUTHLCS ITPOCTPAHCTBO-BPEMSI B IIEPEHACHIIIIEHHON T'pa-
BUTOHAMU 3aMKHYTOW BceseHHol 3a MuIMapsl JieT, npoiieaime nocie bonbiioro B3psiBa? Kom-
MeHTapun? KoMMeHTapreB HeT.

WTtak, Teopusi OTHOCUTENIBHOCTH, KOTOpasi, Ka3ajaoch Obl, OUeHb JIOTUYHO CBSI3aJIa UHEPTHYIO
MacCy ¢ KMHETUYECKON dHeprueil, SIBHO MPUBOIUT K MPOTUBOPEUUBBIM, JIMIIEHHBIM KakK (puznye-
CKOTI'0 CMBICJIA, TAK M1 MATEMaTUYE€CKOU JIOTUKHU Pe3y/IbTaTaM IPH MOIBITKE YCTAHOBUThH aHAJIOTUYHYIO
CBSI3b MEXKIY TSKENION Maccol M TOTEHIIMAIBHOM 3Heprueil rpaButanmu. Ho, maxe eciam BooOiie
He yuutbiBath TO (4TO, 1O CyTH, yke o3HauaeT oTka3z oT KKM), To 3aKkOH BCEMUPHOTO TATOTEHUS
BCE PaBHO MpeJCTaBIIsAeT COOOM TaKOM KITyOOK 3arajok U MPOTUBOPEUHiA, UYTO, HE YCTPAHUB UX, MBI
HE MOXEM PacCUMTBHIBATh HA JaJIbHENINEE YIy4llleHe MIOHMMaHUs HaMu Mupo3janus. Beap rpasu-
TalMsI — 9TO OJHA U3 OYEBU/IHBIX ITIABHBIX OCHOB Haiiero Mupa. Tpu Beka nmonbITOK 00bSCHATH
rpaBUTANMIO C IOMOIIBLIO OTJAEJbHBIX CIEHAJBHO MOCBSIIEHHBIX il TeOpHil KOHEYHOro
pe3yJabTara, NPUXOJUTCS NPU3HATH, HE NaJH. JTO NPUBOAUT K MBICJAH, YTO He IOMO-
’KeT U OTJeJIbHAasi KBAHTOBAsi TeOpHsl IPaBUTALMH, OyAb OHA, HAKOHEIl, CO3/1aHa B paMKax
KKM u maTemMaTH4YeCKH COIJIACOBaHA ¢ 00Iell Teopueil OTHOCHUTEIbHOCTH H KBAaHTOBOM
Teopueii moJisi, YTo0 6€3 N3MEeHeHHsI CaMOro Halero MHpPOBO33peHHsl, TO eCTh 0e3 HHOro
MOHNMAaHHSI 00IUX MPUHIUIOB ycTpoiicTBa Mupa, Mbl 3/1eCh y:Ke SIBHO HE B COCTOSIHHU
aBurarbcs nagasine. Ilppdyem, MoepHI3anuu CyleCTBYIOIIero MUPOBO33peHus1, CKopee
Bcero, oyaetr Heaocrarouno. [lomoub, 04eBUIHO, MOTYT JHIIb IJI00AJbHbIE H3MEHEHUs,
CONOCTABNMBbIe ¢ TeMH, KOTOpPble IPOU30ILIN B HAallleM MHPOBO33peHHH, KOIr1a MbI Iepe-
CTaJIM CYNTATH 3eMJII0 eHTPOM Mupa (4yTh HUXe BbISICHUTCS, UTO, OKa3bIBAETCS, EIIIE HE Nepe-
CTajiu).

Pa3 yx mbl permiuck Ha (hopMHpOBaHKE, Ha Oa3e yCTpaHeH!sI IPOTUBOPEYUI B 3aKOHE I'PaBU-
Talliy, IPUHIMIIMAIBHO HOBOTO MUPOBO33PEHUS, TO HET MPAKTUUYECKOr0 CMbIC/IA MPOAOJIKATh aHa-
JIN3 APYTUX HAKOMUBIIUXCS B (PU3UKE MPOTUBOPEUUN (UX CJIUIIKOM MHOTO, M K HEKOTOPHIM U3 HUX,
10 Mepe HeOOXOOUMOCTH, Mbl B 3TOM KHUTE ellé BepHEMCs). Termepb Mbl BIIpaBe PaCCUUTHIBATH
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Ha TO, YTO, B CJIy4yae YCIEITHOTO OOBSICHEHUsI TPaBUTAIMM, HOBOE MHUPOBO33PEHUE OHOBPEMEHHO
3HAUMUTEIIBHO TPOIIE U TIOHSATHEE OOBSICHUT HaM U T€ SIBJICHUS TIPHUPOJIbI, KOTOPBIE MBI CETO/IHSI CIIO-
COOHBI OOBSICHATD JIUIIIL MATEMATUIECKH, C TIOMOIIBIO0 KOPITYCKY/ISIPHO-BOJIHOBOH JIyaii3Ma, IMPHH-
IIUI1a HEONPE/IEIEHHOCTY B KBAHTOBOM MEXaHUKE, TEOPUU OTHOCUTENIBHOCTH, TEMHOW MaTEPUH, TEM-
HOU HEPTUH 1 MPOYMX HEOCTYIHBIX TOHMMAHUIO OOJBIIMHCTBA JIIOJEH MPeACTaBIeHU. Mbl MOXeM
TaK)Ke HA/IeAThCS, YTO B PaMKaxX HOBOTO MHPOBO33PEHMsI, HAM He MPUAETCS CUUTATh «IapaHop-
MaJIBHBIMU» T€ 3araJIOYHble W HETIOHSATHbBIC SIBJICHUS], 3HAHUS O KOTOPHIX Mbl HAKOIWJIM B CBOMX
HaOMOEeHUAX 3a IpUpoon. boee Toro, HOBoe MUPOBO33peHKE, OE3YCIIOBHO, TOJKHO TTPUOIM3UTD
HAC K JIy4lIeMy MOHMMaHMIO JIeXkalllero B OCHOBE BOJIOLMM Halel BeenenHol (usnueckoro npo-
recca ¥ (pU3MYECKOro MPUHIIMIA CYIIECTBOBAHUS U POJIM KU3HM B HaieM Mupe u Mupe BooOie.
Hecmotps Ha Bce KOylIue HAaC Ha 3TOM IMYTH CJIOKHOCTH, CTABUTD Iepesi cOO0M 3aJady MO-MHOMY
MBI, COITIACUTECH, HE UMeeM TpaBa. Pa3 ¢hopmupyeTcst HOBOE MUPOBO33PEHHUE, TO OHO JTOIKHO OBITh
KOMILJIEKCHBIM, O0JIee KOMILIEKCHBIM, YeM TO MUPOBO33pEHUE, KOTOPOE MPU3BAHO 3aMEHUTb.

J1st popMupOBaHMsI HOBOTO MUPOBO33PEHHSI HE OCTAETCSI HIUETO JPYroro, Kak cHavyasa B3sITh
Ha BOOpPYXKEHHE caMylo TIepBYI0O B MCTOpPUM uelioBedecTBa HayKy — dunocoduo. OObsABIeHHAsS
CEroJHsi T'YyMaHUTapHON HayKOW (MM JJake YeM-TO BHE PAMOK HAayKM) U IOYTU OTCTPaHEHHAsI OT JIeJ
CBOEH BEJIMKOM U MOTYILIECTBEHHOH JOYEPbIO, TEOPETUUECKON (PU3MKOMN, (PUI0CO(]pHS €AMHCTBEHHAS
(3TO OyaeT Moka3aHo) CIOCOOHA MOCTaBUTH 3[1eCh TPaHMYHbIE YCIOBHS OyHCTBY Hailel (paHTa3uu
Y HalpaBHUTh HAC B HY)XHOe pycyo. Makc [TnaHk cunras, 4to aOCOMOTHBIE 3AKOHOMEPHOCTH MOKHO
MOCTUTATh TIPU TMOMOIIHM YHMCTOTO MBIIUICHHS], HO MBIIIIIEHHS], KOHEUHO, MaTepHaTuCTUIECKOrO, TO
€CTh OCHOBAaHHOTO Ha OCO3HAHMU HAaOMogaeMoi 0ObeKTUBHOW PealbHOCTU M IPU3HAHUHU €€ AeHCTBH-
TEJIbHO CYIIECTBYIOIIEH BHE 3aBUCMMOCTH OT HAIIMX HAOMIOAEHHI, XOTS 3TO, Ka3aJoCch Obl, U OIPO-
BEpraeTcsi UM e caMiM OCHOBaHHOHM KBaHTOBOU Teopueit. [loepum Inanky.

[Tpoeccronanbhblii prnocod, BOZMOKHO, TOUYBCTBYET B MOUX JIAJIbHEHUIIINX pacCykICHUSIX
«CHJIbHBIM WH)XKEHEPHbI aKIEHT», HO 51 He BUKY B 3TOM HUYETrO CTPAIIHOrO, TaK KaKk B MUPOBOM
uocopun kKaHOHU3AIMK CTUJISL U3JIOKEHUST MbICTIe He cyliecTByer. M xopoiio, 4to He cylie-
CTBYeT.
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I'naBa 2. Mup, Kakum OH MO:KeT ObITh. Puiiococckue
HAYAJIa CTPYKTYPHO-KBAHTOBOT0 MHPOBO33PEeHUs

Ecmecmeennvie nayku wne mozym oboiimuce 6e3  punocodui. ..
He caedyem Oymaniv, YUMo 0ddice 8 CAMOL IMOUHOUL U3 6CEX eCIMECNBEHHBIX HAYK
MOCHO NPOOBU2AMBCSL 8neped 0e3 CIK020 MUPOBOIZPEHUSL.
M. Ilrank

IIpumeuarue. B s3mom evickazvieanuu Makca Ilranka nocnaeonee cnoo
00bIYHO NEpegoosim HA PYCCKULL 5A3bIK, KAK «MUPOCO3EPUAHUE», HO 5 PEeUn
3aMeHUms e20 bonee, KaK MHe KAnicemcsl, NOOXOOSIUUM NO CMbICAY CUHOHUMOM —
«MUPOBO33PEHUE.

...0n8 ucmuHHOU ¢bunocogpuy, 8 KOmMopou NPUUUHY BCeX eCIecmEeHHbIX
ABNEHUIT NOCMUAIOM NPU NOMOUWU COOOPAINCEHUIT MEXAHUUECKO20 Xapakmepa.
Ilo moemy mHenuro, max u caredyem nocmynanv, 8 NPONMUBHOM CAYUAe NPUXOOUMCS
omKA3amvbCsi OM BCSKOU HA0eHCObl K020A-AUOO0 U YMO-HUOYOb NOHAMb 8 (husuKe.
X. Toiizenc («Tpakmam o ceeme»)

«Maremarnyeckye Havasla HaTypaslbHOM (punocodpuu» — Tak HaszBaa HbBIOTOH BenMuaiiumii
13 CBOMX Hay4HBIX TpyaoB. Bo BpemeHa capa Vcaaka TepMuHbI HaTypasibHas (€CTeCTBEHHas) (puilo-
cocus 1 pusrKa ObLIM CHHOHMMaMHU, BepHee Aaxe, (PU3MKa, KaK OT/Ae/bHasl HayuHasi JUCLUILIMHA,
MPAaKTHUUYECKH, BOOOIIIE elIE He CYILECTBOBAIA.

HaBaiite pa30epémcsi, YTO Mbl CErofiHsl MOHMUMAEM IOJ, TepMUHAMK (pU3MKa U (puitocodusl.
Jns Havasa s npuBedy MX O(ULMAIbHBIE ONPEAEIEHUS U3 OJHOIO U TOTO € BIIOJHE COJUAHOTO
HUCTOYHUKA [2]:

«PU3MKA (rpeu. Ta physika, ot physis — npupozaa), Hayka 0 IpUpoze, U3ydarouias MpocTen-
1IMe U BMecTe C TeM HamboJiee oO1I1e CBOMCTBAa MaTepUAIbHOTO MUpA. . .

PUIJIOCODPUA (ot rpeu. Phileo — mobmo u sophia — MyapocTs), pediekcust 0 MOCIeTHUX
(rmpeaenbHO O0IIMX) MPUHIMIIAX (OCHOBAHUSIX) OBITHS M IO3HAHUS, O CMbIC/IE YEJIOBEUECKOro CyIIe-
CTBOBAHUSI».

Ecnu Boymarscs B 3T olpeesieHns, TO OJIy4YaeTcs, YTo (pU3MKa HaKarIMBaeT 3HaHUsA O IIPU-
pozne, Toraa Kak ¢punocodus, onupasch Ha HUX, POPMUPYET Hallle CO3HAHUE, PEIIEKCHIO, TO ECTh
IIOHMMAaHUE MPUPOJbI, B TOM YUCIIE U CBOETO MECTA B HEW, @ UMEHHO 3TO U OIPENEIISIET Hallle MUPO-
BO33pEHMUE.

Tak yk CJI0XUJIOCh, YTO B €ECTECTBEHHOM (PUI0CO(UHU, KaK U IPUHATO B (pritocoduu, JoKa3a-
TEJIbCTBOM SIBJISIIOTCS JIOTMKA M CMBIC HaOMIOaeMbIX HAMU sIBJIEHUIA ITPUPOLIBI, TOIA Kak B TeOope-
TUYECKOU (PU3MKE, KOTOpas, JIMIIb B KOHLE JEBATHAALIATOIO BeKa c(POPMUPOBAIACh, KAK OTAEIbHAS
Hay4Hasi AUCLMIUIMHA — (POPMYIIbl, BBIPAXKAIOIIME KOTMYECTBEHHbIE PE3YJIbTaThl HAIMX HAOMIOACHUI
MatemaTuyecku. OOpa3HO roBopsi, B €CTECTBEHHOH (pUI0CcO(UM MPUMEHSIETCS aHAJIOrOBasi CUCTeMa,
a B TeopeTuyeckon (pusuke — mugdposasd. Ho nugdposas cucrema He MOXET TOJIHOCTBIO 3aMEHUTH
aHaJoroByi0. B (pyHIaMeHTe TEXHUYECKOTO YCTPOMCTBA JII0OOH 1IM(PPOBOI CUCTEMBI JIEKUT aHAJIOTO-
BBl IPUHLIMII, IICTh CaMbli ipocTermid. bes atoro nudposas cucreMa TepseT CBA3b C MaTepUaJIb-
HBIM MUPOM, U peaJn30BaTh €€ HEBO3MOXKHO. MOKHO Takke CcKa3arh, YTO (PpU3MKaA — I3TO HAYKA,
H3Yy4al0I1asi KOJNYEeCTBEHHYI0 B3alIMOCBS3b PeaJbHO CYIIeCTBYIOINX NPUPOJHBIX sABJe-
HHM, a ecTecTBeHHasA (puinocousa — caMy HX Ka4eCTBEHHYI) NMPHPOJHYI0 CYIIHOCTH. To
€CTb, TEPMHUHBI (PU3MKA U €CTECTBEHHAs (PUIIOCO(pUS CETOAHS, CTPOTO TOBOPS, YK€ HE CUHOHUMBI.
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B ocHOBe HakoIIeHNs 3HaHUI O TIPUPOJIE, OE3YCIOBHO, JieKaT HAOMIOAEHNS U SKCIIEPUMEHTHI.
3atem crieqyeT Tan 00pabOTKM SKCHEPUMEHTAIBHBIX JaHHBIX, B TOM YHUCJIE U MaTeMaTHYeCKOM.
A MOXHO JIM TIPOBECTH JIMIIb MaTeMaTHYECKyl0 00pabOTKy pe3yJabTaToB HAOMIONEHUN M CUUTATh,
YTO TMPOIIECC TIO3HAHUS 3aBEPIIEH, YTO MBI, CIeJaB 3TO, MOJMyYaeM He TOJbKO 3HAHHUS O MPUPOLE,
HO ¥ noHuManue e¢? MareMaTHKa — 3TO BeJib POCTO 0COOBIN SI3bIK YeJ0BeYeCcKOro ooue-
HHUS1, 2 TAK:Ke HAyKa, N3y4amomas i (popMupYIomasi 3TOT A3bIK . B OCHOBE 3/1eCh JIEKUT KO-
YeCTBEHHBIN ITPUHITUI, TOTIa KaK BCe APYTrHe sI3bIKM OCHOBAHBI B 11EJIOM Ha KAYECTBEHHBIX TIOHATHSIX.
Ho Benp cornacHo W3BeCTHOMY 3aKOHY JAMAJIEKTUKH KOJIMUECTBO BCET/a MepexoauT B KauecTBo. bes
9TOro KOJIMYECTBO TepsieT [UIsl HaC CMBIC. MareMaTnyecku, KOHEYHO, MOXKHO OTBETHTh Ha BOIIPOC,
Kakue (PyHKIMOHAIbHbIE 3aBUCUMOCTHY KOJIMYECTBEHHO CBSI3BIBAIOT MAPAMETPhl Pa3IMUHbIX (pr3HUe-
CKHX SIBJIEHUM, HO CKa3aTh, MOYEMY 3TO TaK U YTO OOBEIUHSIET MEXy COOOM 3TH SIBJIICHUSI — HEBO3-
MOxHO. 1 BOOOIIIE, MOXKHO JIM CUMTATh, YTO A3BIK CaM IO ceOe SABJISETCS HEOOXOIUMBIM M JOCTATOY-
HBIM 00BsicHeHHeM uvero-moo? Cornacutech, 4to (hOpMHPOBATH €CTECTBO3HAHHE, ONUPASChH
HCKJIIOUYUTEJbHO JHMIIb HA MAaTeMaTHKy — 3TO MOYTH TO Ke camoe, YTo ¢popmMupoBaTh
AHTPOMNOJIOTHIO U COLMOJOTHIO € IOMOIIBIO TOJbKO (PHIOJOTHH M JUHTBUCTUKH. Bo BTOpOoM
ciyyae abcypmHOCTD Tiojixofa oueBuaHa. Hy, a B mepBom?

WTtak, HECMOTpsi HA OTPOMHYIO, MOXHO CKa3aTh JIa)ke ONpPEAesIoNlyio, POJib S3bIKOB (B TOM
YHCIie S3bIKa MaTeMaTUKY) B MOSIBJICHUM M Pa3BUTHHM UYeJIOBEUECTBA, HAYKHU, H3yYalolHe sSI3bIKH
u popMupylolye UX eJUHbIe NPaBUJIa, ABJISAIOTCA, BCE ke, BcnoMorareabHbIMu. bBonee
TOro, (hU3MKa, XUMUs1, OUONOTH S, (PUZUOJIOTHS U IPYTHE TOYHbIE €CTeCTBEHHBIE HAYKH, JIsI KOTOPBIX
MaTeMaTHKa T10 JIOTHKE SIBJISIETCS COIO3HUIIEH WITH, BEpHee Jake, CITY)KaHKOM, B CBOIO OUepe/lb, SBJIs-
I0TCSI BCIIOMOTATEJIbHBIMU 110 OTHOIIIEHUIO K €CTeCTBEHHOW (puitocopuu, KOTOPYIO, Ha MO B3I,
ClielyeT CUATaTh HAyKON OJIHOBPEMEHHO M I'YMAHUTAPHOU, U TOYHOW, BEPIUMHON €CTECTBO3HAHUS
¥ MHUpOTNIOHMMaHus. TakuM 00pa3oM, BCE OCHOBAHHBIE HA KOJIMYECTBEHHBIX OIEHKAX PEaJbHOCTH
€CTeCTBEHHbIE HayKH (He TOJNbKO (PHM3HKa, KOTOPYIO, KaK TOBOPHJIOCH, MOJTHOCTBIO OTOXAECTBIIATD
C eCcTeCTBeHHOU (pusocopuert CeroiHs yxe HEKOPPEKTHO) NEHCTBUTENIbHO €CTh «MaTeMaTUiecKue
HavaJia HaTypajibHOU (prstocodpum». HhI0TOH Ha3Bal CBOI0 KHHUTY UCKJIIOUUTENLHO YIAuHO.

Ortciona cienyert, 4to 6€3 mocJieJHero Tana cMbIcJaoBoil ((puaocodckoii) 00padoTKI
MOJIy9€HHBIX IKCIePHUMEHTAJBHBIX JAHHBIX O IPUPOJIe, MbI CIIOCOOHBI JINIIb HAKAIINBATH
3HAHUA 0 KOJNYeCTBEHHbIX 3AKOHOMEPHOCTSIX B Hell, a 00ecrneyuTh NOHUMaHNe PUPObI,
Jieskaiee B OCHOBe Hallero MUPOBO33peHHUs1, HeT.

JaBaiiTe eme mopasMbIIIUIsieM Hal TeM, YTO OIpeAessieT Hallle MUPOBO33pPEHHUE, U ToYeMy.
Co3HaHMe KakIOro 4YesjoBeKa ¢ AeTcTBa (hOPMHUPYETCS MEXaHHWCTUYECKUMHM IPEACTABICHUSIMU
00 OKpy:xaionieM Mupe. BoIBIIMHCTBO JToAEN He MOKET MPeICTaBUTh MUPO3JAHUE PEaIbHO CYIIe-
CTBYIOIIUM M TIOHATH €ro (To ecThb c(OpPMUPOBATH MATEPUATMCTUYECKOE MHPOBO33peHHe) Oe3
MIOMOIIY TPUBBIYHBIX MEXaHWYECKHX AHAJIOTOB (MHA4Ye B CO3HAHMHM MATEPUATTM3M YK€ YCTyIaeT
MeCTO ujeanusmy). Jaxe eciu HaxoaATCs JTOAU, KOTOPbIE CUUTAIOT, YTO MIOHUMAIOT MaTepUaIbHbIN
MUD HE MEXaHUCTUYECKH, a, HAIIPIMEP, UACATMCTUYECKH WM YUCTO MaTEMaTUIeCKH (TI0 CYTH, TOXe
UJICUTUCTHYECKH), TO, KaK MMOKa3bIBAEeT HAIlAa UICTOPU S, CIIEAYIOIINE 32 HUMH TTOKOJICHU ST JIIofier 0o
CO3/AI0T MEXaHUCTUYECKOe OObSCHEHHE TaKUM B3IVIs/1aM, JIMOO MX OTBEpraior, JMOO B OOIIeCTBe
BHOBb HAUMHAIOT Npeo0sIaJaTh MUCTUYECKUE MPEACTaBICHHUs] O MPUPOIE, KOTOPHIM €CTECTBEHHBIC
HayKH TOJIbKO MEIAoT. TO eCTh, OTCYTCTBHE MEXaHUCTHUECKOTO, HATTISITHOTO OOBSICHEHUS TTPUPOIbI,
0e3yC/IOBHO, IPUBOJIUT K KPU3UCY MATEPHATUCTUIECKOTO MUPOBO33pEHH S, €3 KOTOPOTO eCTECTBEH-
HbIe HAYKM HE MOTYT HE TOJIbKO Pa3BUBATBCS, HO M BOOOIIE CYIIECTBOBaTh. [la, ceromHsmHssa Teo-
peruyeckasi (pu3MKa, COrMAaCUBIIUCh ¢ DUHIUTENHOM [4], noKa el opuimaibHO MPUIEPKUBACTCS
MHEHWUSI, 4TO C TIOMOIIBIO OTHON MAaTeMATHKH MOKHO OMKICATh MUPO3JaHUe, 8 MEXaHUCTHUUYECKUE IO/
XOfIbl B HayKe ycrapeiau. Ho ckoJbko Takasi TOUKa 3peHus TOCHOACTBYeT B Hayke? Bcero-to okono
cra jer. [ToaToMy MOXHO CUMTATh ITO JIMIIb SKCIIEPUMEHTOM, KOTOPBIH, BIOJIHE BO3MOXHO, JEH-
CTBUTEJIBHO CTOWJIO MPOBECTH, YTOOBI TIOMYYUTh TMOATBEPXK AN BBIIIECKA3aHHOE OKOHYATEIIb-
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HBIT OTpUIIATENILHBIA pe3ynbTaT. C YMCTHIM-TO UACATTM3MOM yXKe IKCIIEPUMEHTUPOBAIIA U YOS TUITUCH.
W emi€ onno. To, uTo TeopeTnyeckast hu3NKa He MOXKET Cero/JHsi, ONUPAsiCh HA IPU3HAHHOE
o(puIHAJIBHO U, B OCHOBHOM, €10 ke C(DOPMHPOBaHHOE MHPOBO33peHNe, MEXaHNCTHYeCKHI
00bSICHUTH Ha0JII0/1aeMble IPUPO/IHbIE SIBJEHMNsI, B IEPBYIO OUepeb, eCTh JHUIIb OATBEP-
JKJIeHHe HeCOBEePIIEHCTBA H KPU3HCa CaMOro 3TOro MHPOBO33peHus, a, cJieJ0BaTeJbHO,
U caMoii TeopeTHYecKoil Pu3nKu. AOCYpIHOCTh YUCTO MATEMaTUIECKOro Moaxoaa K pyHaaMmeH-
TaJIbHOM TEOPETUYECKON (PU3MKE CETrOIHS ITMPOKO 0OCYXKIACTCS U YKE TABHO MPU3HAETCS MHOTUMH.
B kauectBe npumepa npuedy BbickasbiBaHue akagemuka C. I1. HoBukoBa (He 51 epBblii €ro UTH-
pyo): «/lymaro, ceituac onpeaeaéHHO MOKHO FOBOPUTH O KpPU3HCe MIPOBOM TeopeTHYe-
ckoil (pu3uku. /lesio B TOM, UTO OYeHb MHOTHE YpPe3BbIYAIHO TAJAHTJIMBbIE H XOPOLIO
NOArOTOBJICHHBIE [UISI PelleHHsI BONPOCOB (PM3UKH 3JIeMEHTAPHBIX YaCTHI] MU KBAHTO-
BOM TEOPHH I0JIS1 JIIO/IH, 110 CYLIeCTBY, CTAJIN YUCTHIMU MaTemMaTukamu. Kpyr 3aga4, koto-
PbIMH OHH 3aHMMAIOTCS yKe He MOTHBHpYeTcs (pU3NUecKUMHU peanabHOCcTAMH... [Iponecc
MaTreMaTu3anuu (PU3NKOB-TeOPeTHKOB HUYeM XOPOUINM /IJIsl HAyKH He KOHYUTCs.» [Becrt-
HuK Poccuiickoit akagemun Hayk, 1995, 1.65, No2]. Muenue Cepres [letpoBrda 0co6o 1IeHHO eIé
Y TeM, YTO caM OH MPOEeCCUOHATbHBIA MaTEMaTHK.

Tak 4TO AaBaiiTe JOrOBOPUMCS CUMTATh, YTO MbI MOKEM MOHSATH JII000€ NPHUPOJHOE sIBJIe-
HHeE, TOJbKO 00bSICHIB €ro ¢ NOMOIIbI0 MeXaHuYeCKHX aHaJa0roB. Ho 310 He 3HauMT, 4TO NIEep-
Basl XK€ TOMABINASCS MEXaHUCTUYECKask MOJIeNb, OOBSICHSIONIAS MOTyUYeHHbIE SKCIIEPUMEHTATbHBIC
JaHHbIE O KAKOM-JIMO0 (PU3NIECKOM Iporiecce, 00s3aTeIbHO COOTBETCTBYET €r0 IPUPOJHON CYIITHO-
cTu. YeM MeHbIIIe SKCIIEPUMEHTATIBHBIX JAHHBIX, TEM OOJIBIIIMM KOJMUECTBOM Pa3HbIX MEXaHUCTUYE-
CKHMX MofieJiell MOXeT ObITh OOBSICHEH OIMH U TOT ke (pusndeckuil nmporecc. [Ipu 3Tom MexaHucTu-
YEeCKHUEe BO33PEHUS1 HUUYTh HE IIPOTUBOPEYaT U MaTEMaTUUECKOMY MOAXONY K €CTECTBO3HAHUIO, TaK
KakK JII0OYI0 MEXaHHUCTUYECKYI0 MOJEITb MOKHO OMMCATh MATEMAaTUIECKH, PUUEM TOXKE HECKOIbKUMHU
criocodamu. [TosToMy cUMTaTh, YTO MATEMATHKA CIIOCOOHA ABTOMATHYECKH 00 bSICHUTH CYIII-
HOCTh NMPHPOHOrO sIBJIEHHsI a0Cyp/IHO, JaKe eCJH 3TO MaTeMaTHyecKoe ONHCaHHe ero
MeXaHHCTHYeCKON MojeJ . JIuIIb HaKOIUIEHUE JOTOIHUTENIbHBIX SKCIIEPUMEHTAIBHBIX JTAaHHBIX
MO3BOJISIET OCTENIEHHO YMEHbBILIATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB MEXAHUCTUYECKUX MOJIEJIEH,
MIOKA HE OCTAEeTCsl MPAKTUYECKU OJVH €IMHCTBEHHBDIM.

Ilpumeuarnue. Youce 6 wkone mvl yoexucoaemcs, umo MHozue 3a0a4iu
KOAUMECMBEHHO20 AHAAU3A MONCHO PeUuums PA3UMHLIMU  MAMEeMAMUUECKUMU
cnocooamu. Ilpuuém, 6ce amu anrvmepHamueHvie cnocooObl SEASIIOMCSL GEPHLIMUL.
A eom cpedu MeXaHUCMUUeCcKUx CMbICAOBbIX MoOoenel UIUUECKUX SBNEHUL
BEPHBIM MOdCem OblMb MOALKO 00UH 8apuarm. Bozmodxcnocme anvmepramuervix
8apUAHMO8 O3Hauaem 30eCb AuUb HEeOOCMAMOUYHOCHb AKCNEPUMEHMANbHBIX
OaHHBIX U HE3ABEPULEHHOCTL MEOPUUL.

Ho B ucropum Hayku, eciaM He paccMaTpuBarh MOCJEAHUE CTO, CTO MATHAECAT JIET, Mpo-
CJIEKMBAETCSl OfIHA OYEHb YETKask 3aKOHOMEPHOCTh. B mojgasisiomem 00JLIIHHCTBE CJIy4aes,
€/IMHCTBEHHbIM BapPUAHTOM OCTAETCSI caMblil MPOCTOIl U PAIlMOHAJBLHBLIA U3 BCeX paHee
paccMaTpuBaBIIUXCA. DTOT (aKT, 0e3yCIOBHO, MOKET, U IaXe JA0JKEH ObITh UCIIOJIB30BAH B €CTe-
CTBEHHOM (pustocopuu. A Bellb OH YKe UCTIOIb30BAJICS, U HE Pa3, TOJNBKO, K COXKAJIEHHIO, HE BCEMU
1 He Bceraa. Bor kak, Hanpumep, chopMyIMpoBasl YKa3aHHYI0 3aKOHOMEPHOCTh Apucrtotens [17]:
«...€CJIM pe3yJbTaT MOoIyYyaeTcs OAMH U TOT K€, BCEra CieayeT NpeANoYnuTaTh OrpaHUYEHHOe KOJH-
YECTBO, TAK KaK MPUPOAHBIM [BelaM] JOKHO ObITh IPUCYILE OrPAHUYEHHOE U JIydlllee, eClId 3TO
BO3MOXHO». bpaBo, (punocod Apucrorens! [TonHocTeio cornace 3aeck ¢ ApucroreneM v ['amein:
«[Ipupona He ynoTpedisieT MHOTMX CPEJICTB TaM, IJie OHa MOKET 00OMTHUCh HeMHOTUMU» [20]. ném
nanbine. @opmynupys B cBoux «Hauanax» [18] «mpaBuia ymozakioueHuid B ¢pusuke», HploToH
nuiet: «[Ipasuio 1. He 0oadicro npurumams é npupode ubvlx npuuuH céepx mex, KOmopble UCHUHHbL
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u docmamoursl 0151 00vsicHenus senenuti (kypcug uzoanus, — C.C.) ... Ipupoja HUYEro He Jeliaer
HAaIpacHo, a ObUIO OBl HATTPACHBIM COBEPIIATH MHOTMIM TO, YTO MOXKET ObITh clie/IaHO MeHbIMM. [1pu-
pozia IpocTa U He POCKOILECTBYET U3MITHUMU TPUUMHAMU BEILE».

Ecnm Ob1 MBI Bcerja nocieioBaTesibHO MPUACPKUBATNCH TAKMX B3IJISIOB, TO TeJMOLIEHTPU-
yeckas Teopust Apucrapxa Camocckoro (ok. 310 — 230 1o H.3.), IPOCTOTOM U PALMOHATIBHOCTHIO
MPEBOCXO/IMBINASL BCE AIbTEPHATUBHBIE €l BAPHAHTHI OOBSICHEHUs MTPUYMH HAOIMIOAAEMOro JIBUXKe-
HUS1 HEOECHBIX TeJ, BPsA JIM KAajla Obl CBOETO MPU3HAHMS TIOUTH ABE THICSYHM JIeT. Beap Torna 60ib-
IIMHCTBO JIOJEH, TIOHUMAs 3TO €€ MPEBOCXOICTBO, CTapasiuch Obl cOOpaTh (haKkThl B MOATBEPIK/Ie-
HUE MMEHHO TaKOW ONTUMAJILHOW TUIOTE3bl, a He OOBUHSATH €€ CTOPOHHHMKOB B epecu. Ho passe
MOHO yIpeKaTb ApPUCTOTENs], YMEPIIEro HE3a10Jro 10 poXIeHUs ApUCTapxa, 3a TO, YTO UMEHHO
€ro MHEHHUE O TeOLIEHTPUYECKOM CTPOEHUM BceseHHON MPOTUBHUKY TEOpUM ApUcTapxa Tak J10Jro
Y YCIIEITHO UCTIONb30Ba? Bep, HaBepHsIKa, OOMIMPHOE HAyYHOE Hacleque U ONeCTsIIe 3aKOHbI
JIOTUKY APHUCTOTEIIS IPUMEHST B CBOMX PACCYKIACHUAX U APUCTapX. YUUTHIBas €IIE NPUKUZHEHHYIO
cJ1aBy ApHCTOTENSI U TO, YTO OHU C APHCTapXOM OBUTH COOTEYECTBEHHHUKH, TTO-APYTOMY IMPOCTO OBITH
He Morto. C JIpyroil CTOpOHBI, TO, YTO APHUCTOTENIb HE PACCMOTPEN I'eJMOLIEHTPUYECKUN BapyUaHT
crpoeHust BcesleHHON U laxke He YNOMSIHYJI O HEM (HaCKOJIbKO 3TO U3BECTHO), €CTh JIUIIbh HAJEKHOE
CBUAETENBCTBO, UTO Aprctapx CaMOCCKUiA IEWCTBUTENBHO ObUT ABTOPOM UJIEH I'eTUOLIEHT pU3Ma HJIH,
IO KpaifHel Mepe, OAHUM U3 CaMbIX MIEPBbIX €€ CTOPOHHUKOB. bpaBo, ¢puocod Apucrapx!

Ipumeuanue. A noanocmeio omoaio cebe omuém 6 mMom, 4Mmo OmMKA3
OM MEeXAHUCIUUECKUX BO33DEHUL MHOUMU PUSUKAMU BOCNPUHUMAETCSL C€200HS,
Kak evloaiouieecsi OOCHMUIICEHUe HAYUHOU MbICAU HAYANA O08AOUAMO20 BeKd.
Ho cpasrnum smo ¢ cyovooii eunomesvt Apucmapxa. Bo epemena anmuunocmu
0151 00KA3aMeNbCmed Mol 2UNome3vl He X6amano 00véMa U MeXHUUECK020
obecneuenust HAONI00eHUlL, 4 MAK’ce MAMeMamuuecKoz0 annapama onst 00padoomxu
ux pesyavmamos. Kpowme mozo, maxas eunomesa 6 MOMeHm €€ NOSGACHUS.
NPOMUBOPEUUNA CINEPEOMUNAM MbIUNEHUSL OONBUUUHCIBA COBPEMEHHUK08. Om Heé
OMKA3AMUCL 8 NoAb3Y 00nee MPAOUKUOHHBIX U OOCMYNHLIX 05 NPAKMUUECKO20
NPUMEHEHUsL, XOMsL U DONee CAONCHBIX, Meopemuueckux 63215008. OOHAKO, 8 KOHUe
KOHU08, HAYKe NPUULIOCL GEPHYMbCS UMEHHO K 3MOI 2unomese, @epHee Oddice,
BbLIOBUHYMDb €€ 3AH0B0. AHANO02US C OMKA30M 0N MEXAHUCIUUECKUX B033DEHULL 30eCh
8NONHe O4eBUOHA U OOCMAMOUHA, YMOoObl He CUUMANb 3MOm OMKA3 aOCONOMHO
NPABUNLHBIM, MO eCHb GeUHbIM U He OONYCKAIOUWUM ANbMEPHAMUE PEULeHUEM.

dutocockuil NOAXo K MO3HAHUIO, BCE K€, OTIMYEH OT (pusmdeckoro. B ¢usuke ocHOBOM
SIBJISIIOTCS] HAOMIOAEHU S ¥ 9KCIIEPUMEHTBI, BCE HAUMHAETCS] MMEHHO C HUX, OHM K€, B KOHEUHOM CUETe,
BCE U JIOKA3bIBAIOT Ha Tamnax npoBepku Teopuil. IToatomy 06001eHns pU3MKe, 32 UCKITIOUEHUEM
MaTeMaTU4YeCKUX, BOOOIIIE TOBOPsl, HECBOMCTBEHHBI (OHU XKeJlaTeIbHbl, HO He 00s13aTesbHbl). Puto-
cous ke Jaile peraer oOpaTHyIo 3a1auy, rjae 00oOIeHre sBIseTcs INIaBHOW 1esblo. Beé HaunHa-
eTcsl C pa3yMa, KOTOPbIil (hOPMHUPYET MBICIIEHHYIO MOJEb MpeaMeTa (PHUI0CO(PCKUX UCCAEIOBAHUI.
3areM 3Ta MOJIEJIb C [IOMOIIIBIO JIOTUKU U 3[paBOT'0 CMBIC/IA MAEHTA(PULIMPYETCS CO 3HAHUAMM, HAKOII-
JIEHHBIMM 110 JAaHHOMY IIpegMeTy. 31ech HaTypaibHas (puaocopus onupaercs Ha (PU3UKY — UCTOY-
HUK 3HaHUH, BBIPaKEHHBIX, B MIEPBYI0 oyepeb, MaTeMaTuyecku. Takum oOpaszoM, 11 punocopunt
MOCTOSIHHAS CBSI3b C (PUBMKOU Hen30e:KHa, TOITOMY U 00paTHasi CBsI3b (PU3MKH ¢ (pusiocoduert mpe-
CTaBJISIETCS JIOTUYHBIM U HEOOXOJMMBIM CIIOCOOOM MO3HAHUs NpUpoAbl. Tam, rae conpykecTBo ITUX
JBYX HayK Pacria/laeTcsi, BEpOATHOCTh OLUIMOOK U 3a0JIyKAEHUI Pe3KO BO3pACTaeT. TO MOJHOCTHIO
COOTBETCTBYET 3aKOHAM €JMHCTBA U OOPHOBI MPOTHUBOIOJIOKHOCTEN U IIepexoja KoJMyecTBa (IKcme-
PUMEHT, 3HaHUE) B KAYECTBO (TEOpHUsl, IOHUMAHKE), IBYM U3 TPEX OCHOBHBIX 3aKOHOB AUAIEKTUKU
MaTepuaan3Ma, B IPAaBHJILHOCTA KOTOPBIX Mbl HE pa3 yOesxkaanuck. Beap, N0 MpOHUM CyabOBbl, 1axe
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TO, YTO CJIyYMJIOCh C TIOCTPOEHHOM Ha HUX U MOMYJISIPU3UPOBABILEN MX MapKCUCTKON UAEO0JIOTUEM,
C Hen30eKHOCTBIO BHITEKAET U3 ITUX 3aKOHOB.

MO3XHO Tak:Ke CKa3aTb, YTO COBpeMEHHasi HaTypaibHast (puinocopus — 3TO KOIIEKTUBHAS MO3-
rOBasi aTaka BCEro YeJIOBEYECTBA HA TalHBI MpUpOabl. Kak M MpUHATO Mpyr MO3roBOW aTake, 37ech
B pacu€r OepyTcs MoOble MHEHUSI 0e3 KaKuX-TMOO OrpaHWYeHUH, a IorMaTu3Ma He MOXeT ObITh
1o ompeneseHio. B atom u cuna ¢uwiocodun, Kak CpeacTBa MOCTHKEHHST HOBOTO, HEBEIOMOTO.
CdopmupoBath NPUHIMIMAIBLHO HOBYIO, 00Jee TOUHO OTPAXAIOIIyl0 JOCTUTHYTHI YpPOBEHb 3HaA-
HUS ¥ IOHUMaHUSI TPUPOJIBI MOZIEIb MUPO3JaHusI CIOCOOHA MMEHHO (prtocodust, a TeopeTryecKast
(usrKa KoKHA 00eCTIeYrTh IPOBEPKY STOM MOJIENIM Ha COOTBETCTBUE MAaTEpUATIMCTUYECKOM (HaOo-
JaeMOM) peaslbHOCTH U MOATBEPIUTD JIMOO OMPOBEPTHYTH €€, B MEPBYIO0 OYEPeb SKCIEPUMEHTAIBHO
Y MaTeMaTHYeCKH, TO €CTh KOJTMIECTBEHHO.

ITpu Takoil MO3roBOH arake clelyeT, Ha MOW B3I, MPUIEPKUBATHCS CIETYIONIEro Impa-
BuIa. B ecTecTBEeHHBIX HayKax HeJib3sl HHYEro yYTBEP:KJAaTh ¢ a0COJIOTHON yBepeHHO-
CTHI0 (CYUMTATh €JJMHCTBEHHO H BEYHO NPABWIbHbIM O0bsSICHEHHEM), a BOT OTPHULATH
Ha 0a3e YKCNEePUMEHTANBLHBIX JAHHBIX U HA0MIOAeHN Cy0beKTUBHbIE CY:K/I€HUSI BIOJIHE
JIONyCTHMO, HAaNpUMep, BeYHbIH JABUraTtefb. [leiicTBUTENbHO, M000e yTBEpKICHHE, M0 Mepe
HAKOIUICHUSI SMIMPUYECKUX 3HAHUM, MOXET ObITh CKOPPEKTUPOBAHO JMOO OMPOBEPTHYTO, €CIH
OHO KacaeTcsi OObEKTHBHO (HE3aBUCHMO OT HAC) CYIIECTBYIOIIMX 3aKOHOB MPUPOMIbI, B TO BpeMs
Kak, OTpUIlasi CyObEKTUBHbBIC B3IJISIIBI, MBI OTPHIIAEM JIMIIIb MPEICTABICHUS JIIoIel 00 9THX 3aKO-
Hax, €CJIM OHM He TIOATBEPKIAIOTCSl UM OIPOBEPraloTCcsl HOBBIMM 3HAHUSIMU U YKe TIPOTHBOpEYAT
moOoi joruke. Vcmonb3ys 9TO MpaBUio B (PU3UKE UM ecTeCTBeHHOW (hUIocoduu, MOKHO IOCTe-
MIEHHO MCKJTI0YaTh HEBEPHbIE BAPUAHTHI U3 TOTO KOJMYECTBA BAPUAHTOB OOBSICHEHUsI JIIOOOTO TpH-
POIHOTO SIBJIEHUSI, KOTOPOE M3HAYAIbHO MOXET OBITh JOCTATOYHO OOJIBIINM, TaK KaK BCE BO3MOXK-
HbIe BApHUAHTHI, 10 YOEIUTENbHOTO, B MIEPBYI0 OUepellb, SKCIEPUMEHTAIBHOTO JI0KA3aTeIbCTBA UX
HEBO3MOXXHOCTH, TI0 CYIIECTBY, JOJKHBI CYMTATHCSI PABHOIIPABHBIMU. A PUCTOTEb, HAIPUMEP, ITUCAT
[17]: «mOCKOJIBKY HEYTO MO2KET CYyIIeCTBOBATH B BO3MOKHOCTH, OCTOJbKY OHO JIONyCTHMO
U B JefCTBUTEJbHOCTH» . Tak Mbl MOXEM aCUMITOTUYECKH (OECKOHEUHO OJIM3KO0) MPUOIMKATHCS
K UCTHHE, TOHUMasl, KOHEYHO, YTO aOCOMIOTHASI UCTUHA HEIOCTHKUMA. TaKyio METOI0TI0THIO MOKHO
Ha3BaTh METOJA0M OTPUIIAHUSI HEBO3MOKHOI'O, KOTOPBIH JIOMOJHSET U eIUHAsI C HUM MPOTHUBO-
TMOJIOKHOCTb — MeTO/] IPU3HAHNSI PABHONPABHOCTH BO3MOKHOTO .

0O0603Ha4MB, HAZICIOCH JOCTATOYHO KOHKPETHO, CBOIO MO3UITUI0 OTHOCUTEIHHO (PU3UKH U (PUIIO-
cocum, BO3BpaIIlych K OCHOBHOM Teme. HauHy ¢ TOro MeTogoorndeckoro moaxosa, ¢ oMOIIbio KOTO-
poro 6b110 C(hOPMHPOBAHO HOBOE MUPOBO33PEHHE, M B KOTOPBIN BHIIIIEYKa3aHHBIE METObI OTPHIIA-
HUSI HEBO3MOXKHOTO M TMPHU3HAHMS PAaBHONPABHOCTU BO3MOKHOTO BXOAAT, KaK ofiHa U3 OcHOB. OH
OTJIMYAETCS OT TOCHOJCTBYIOLIEH ceriyac B (pU3MKe METON0JIOIMUECKON aKCMOMATHKH, a, TIO CYIIe-
CTBY, JaXe IIPOTHUBOIOJIOKEH EH.

Ilpumeuanue. H3 moeo, umo Hanucano Hudce, Yy Bac, uumamens,
MOXMCEM  CAONCUMBCSL  BNEUaAmAeHUe, UYMo 5 He 3HAI CHOPMYAUPOBAHHOE
Hviomonom «30n0moe npasuno nayxu». 3uaro. A ezo npouumupyio [5] (Cmames
«Hvtomon», ccoiaka na: Kapues B. IlI. Hviomon — M. Monooas 26apous,
1987 — c. 160, evidepiucka uz nucvma Hviomona Ilapaousy): <«/lywwum
U Haubonee 0OE3ONACHLIM MeMOOOM (PUNOCOPCMBOBAHUS... OOANCHO OblMb
CHAYaNa NPUNENHCHOe UCCAeO08AHUE CBOLICME Gewjell U YCMAHOBAEHUe SMUX
CBOIICM8 C NOMOWBIO IKCNEPUMEHMOB8, d 3amem NOCMENeHHOe NPOOBUNCEHUE
K eunomesam, OOBACHSIOUWUM SMu C8olicmea». A menepo s NPOUUMUPYIO
uzgecmmoe evickasviéanue Ilnanka [7]: «I[Ipexcoe uem nocmasume oneim, ez2o0
HYJICHO NPOOYMAamsp, MO 3HAUUM, HAOO CPHOPMYAUPOBAMb BONPOC, OOPAULEHHDILL
K npupooe». Kakoe uz smux 08yx, 8 obOuiem-mo, npomusopeuaujux opye opyey
npasun s6aslemcst OAsi Hayku «3onomvim»? Jlns omeema 3adaoum cebe euyé
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00uH eonpoc: Kaxum memoodom nocaedosamenvrvix npu@zuofceuuﬂ J1eeue peuunio
cucmemy manemamuuecKux ypaeneuuﬁ:
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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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